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IIpuseneHpl AaHHBIC, AOKA3BIBAIOLIME PEAJBHOCTb NPEACTABACHUI O 3HAYMTEJBHOM IIOFbEME YDOBHS
03. Baiikan, BenMUMHA KOTOPOrO OueHuBaeTcs asropamu B 120—150 m. IMogbeM yposHst 6bL1 CBS3aH C Te-
TOHMUECKM 06yCIOBIeHHBIM (ORHsTHE 3anaaHoro 6opra Bajikaanckoit Bnanunbl) noanopoM. B npouecce nogbema
YPOBHS TPOMCXOAMNI0 (POPMHMPOBAHME CPESHMX M BBICOKMX TEPPAC, NOANOPHbIX (bauumil Neckos B aeaste Cesnenry
Y Ha IPYrMxX y4acTKax, a TAKXKE PaspbiB JEHCKOTO HANpaBJeHus cToKa BoA Baitkana no ponune p. Ipamausypka
(2,0—0,5 msm ner wasan) u o0pasoBaHME HOBOTO KaHaga Croka 10 Mibua-VIPKyTHO#M ZONMMHE B CUCTEMY
p. Enuceit (0,5—0,06 man net Hazay). CTok no 910My KaHaty Geur npepsaH OKOJ0 60 ThIC. JIeT HA3ax B CBA3M
¢ omyckauueM JIMCTBIHCKOrO 6J10Ka, 4YTO NPUBENO K (POPMHUPOBAHMIO COBPEMEHHOTO AHrapCKOrO MCTOKA.
Paccmorpensl nmpeobpasoBaHust peuHoit cetu 3anajgHoro IIpubaiikanpd B NPOULIBIE T'EOJIOTMYECKUE SMOXH M
BO3MOXKHBIE M3MeHeHMst B OyAylieM. BBINOJNHEHbI PACUEThl, MOKA3LIBAIOUIME HEBEPOSTHOCTb TEOJOTHMUECKM
IUIMTEJIBHBIX 3HAUMTEJIBHBIX CHMOKEHMHM ypoBHs Baiikana. B 10 e BpeMsi NpPUBOAATCS JOBOASBI B MOJIb3Y
CYWIECTBOBAHMS KPATKMX SMM3OA0B majcHus ypoeHs. IIpucyTcteue Ha Oeperax o3epa Teppac — pesyJibTar
COBMECTHOIO BOSHCﬁCTBHﬂ KaK TEKTOHUYECCKUX, TAK U 'MAPOJIOTUYECKHUX d)ak'ropon.

H3menenus ypoeHs, meppacwl, I60NI0UUSL KAHANO8 cmoKa 800, 380/ouus eudpocemu, 03. Baiixan

PALEOHYDROLOGY OF LAKE BAIKAL IN RELATION TO NEOTECTONICS
V. D. Mats, S. Fujii, K. Mashiko, L. Z. Granina, E.Yu. Osipov, I. M. Efimova, and A.V. Klimanskii

New data prove that a major rise in the Baikal water level (to 120—150 m) in the Middle Pleistocene may
have been caused by tectonic uplift of the western side of the Baikal basin and is marked by medium and high
terraces and deltaic sand deposition. As a result of tectonic activity, the outlet of Baikal through the paleo-Manzurka
valley to the Lena River was barred 2.0—0.5 Ma ago, and a new outlet appeared through the II’cha-Irkut valley
to the Yenisei system (0.5—0.06 Ma ago). This outflow was substituted by the present Angara outlet that was
opened due to collapse of the Listvyanka block about 60 ka ago. Calculations show that a geologically long lake
level fall in the past is unlikely, but short low-stand episodes appear probable. The terraces surrounding the lake
were produced by the joint effect of hydrology and tectonism. Analysis of the past evolution of the drainage network
in the Western Baikal region allowed prediction of its possible future changes.

Water level changes, terraces, evolution of drainage network, Lake Baikal

BBEJEHHE

V3menenne ypoBHS OacCedHOB HrPAaeT BaXHYIO pOTb B HX PasBATMM — B (POPMHUDOBAHMH U
nepedopMupoBaHuY GEPEroB, H3MEHECHIY IIJIOIANN 3€PKA/IA U HOMOXEHHS GEPEroBLIX IMHMIA, 06pa30BaHAN
KaHAJIOB CTOKA, M3MEHEHWM COOTHOMIEHWS MEIKOBOAHHKX W DIyOOKOBOAHHIX 30H, a CJIEJOBATENBHO,
TEMIIEPATYPHOTO PEXKUMA, THAPOPHUIUUECKHUX IIPOLECCOB U SBJICHUIA, KOTOPHIE, B CBOK OUEPEdb, OKA3hIBAIOT
CYIIECTBEHHOE BAMIHUEC HA BOAHOE HacesacHue Oacceina.

OnuuM 13 OCHOBHBEIX NMOKA3aTeNEH M3MEHEHHMI YPOBHS SIBJISIOTCS TEPPachl. B GalikaibCKuX Teosioro-
reoMop(OIOrHYeCKNX HMCCACAOBAHUAX MX M3Y4YEHHMIO MOCBITAMA CBOM pabOTH MHOrMe asTopel [1—141].
Hecmorps Ha 310, nmpo6iemMa 6afiKaIbCKUX TEPPAC AANEKA OT CBOETO OKOHUATENHHOTO pemIeHHs. PazHoo6-
pasne ToYeK 3PEHUS MOXKHO CBECTH K TPEM OCHOBHEIM TTO3UIMSIM:

— BBHIIEAIETCS MHOXECTBO OaiiKaJbCKHX TEppac, BHICOTA KOTOPHIX HAaJ COBDEMEHHBIM YPOBHEM
Baiikana mocruraer 283 m [1] n naxe 600—700 M [3, 4];

— npocnexusaerca 10—12 reppac, MakcuMmanbHas BEHCOTa KoTophix g0 200 m [6, 7, 111;

— €CThb TOJIbKO 4YeThipe 00mebaitkanbCKue TEppachl, BHICOTA KOTOPHIX BCJICACTBHE MOJONHIX TEK-
TOHHYECKMX ABHXCHUI CHIBbHO Bapeupyert [4, S].

Taxkxe pasjMuHbl B3MISAB HA POJb TEKTOHMYECKUX U TMAPOJOTHUECKUX (PaKTOpOB B 06pasoBaHMM
teppac. Hambonee monHo 3ra cTopoHa mpobnaemer paccMorpeHa B [15], rne yTBepXmaercs, uTo KJH-
MaTuyecKu o0yCJIOBIEHHbIE U3MEHEHNS ypoBHs Baiikana He npeBrmasny 2 M # BOOOIIE ,,. . .3HAUNTE/IHHBIA
TOABEM YPOBHS 03€Pa TAKXKE MaJIOBEPOITEH, KaK M 3HAUNTE/IbHOE €0 CHIXeHue...“ [15, ¢. 533 1. CornacHo
C. Konmany [15], Hanumume JeCTHHIB Teppac OObACHAETCS MCKIIOUATENBHO TEKTOHMUECKHAMH Aedop-
MauusMHu. BrpjeseHHe Teppac, CBA3aHHHIX C ONpPENENIEHHBIME KamMmaTHuecKumu cdasamu [16], mo ero
MHEHHUIO, OCHOBAHO JIMIIbP HA PagMOYIVIEPOAHHEIX AATHUPOBKAX M HeyOeaurenvpHo. B. B. Jlamakwmu [5]
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Puc. 1. OG30pHas xapra perMoHa. 109°

1 — mbic u p. Thig; 2 — p. HiopyuaykaH; 3 — meic Kypna; . 107°
4 — Gyxra Pponuxa; § — p. Cmopauka; 6 — p. Bupas; 7 —
p. Pens; 8 — Gyxta Tommyaa; 9 — p. Comnue-Tags; 10 —
p. WMlapraait; 11 — o. Bon. Vmkanruit; 12 — n-os Cesroit
Hoc; 13 — Yusbipkyitckuii 3aims; 14 — p. Manaypka; 15 —
p. Jles. Vnukra; 16 — p. Tlpas. Wnukra; 17 — p. Kypra;
18 — muic Caca; 19 — Gyxra Ilecuanka (Hropranckas); 20 —
0. OnpxoH; 21 — p. Vcnan; 22 — p. Capma; 23 — 3anus
Myxop; 24 — p. Anra; 25 — nep. Anaryis; 26 — p. Byryan-
nevika; 27 — p. Tonoycrnas; 28 — pnep. Huxkoma; 29 —
p- Kpecrosas; 30 — Gyxra Jiucteauckas; 31 — p. Bon. Beicr-
pas; 32 — p. Unpua; 33 — c. Kyaryk; 34 — p. Kyaryunas.

¢opMupoBanre Teppac CBASBIBAM C KJIMMATHYEC-
KAMH [EpHOAAMU, a4 MX COBPEMEHHOE BBICOTHOE
MOJIOXKEHHUE OTHOCHM/ MCKJIIOUMTENBHO K TEKTO-
HHUYECKUM TIPOIBJICHUAM, 33 CUET KOTOPHIX cop-
MUPOBABIIMECS YETHIPE TEPPACcHl OBLIM WHTEHCHB-
Ho nedpopmuposansl, C. C. Ocaguuit [17 ] otHOCHT
o6pazoBaHue TeEppac UCKIIOUNUTEIHHO HA CYET HOA-
HaTHIA yposHs DBaitkana. Takum ofpasom, muc-
KyCCHS, CBI3aHHAY ¢ M3YUCHHUEM Teppac Baitkana,
MOXeT ObITh CBEAEHA K CAEKYIOMHKM BOIPOCaM:

- CKOJABKO CYIIECTBYET OaKaJbCKUX TEp-
pac, KAKOBH MX BRICOTHI M BO3pPacT?

— CBY3aHO JM 00pa3sOBaHHE Teppac ¢ M3Me-
HEHHSIMHM YPOBHY 03€pa WM OHU — DE3YJbTarT
TEKTOHHYECKMX ABMKEHWI WM COBOKYMHOIO BO3-
NEeACTBMY TEKTOHHUYECKHMX H THXPOJOTHUECKUX
¢daxropos?

— ecJId MMEJIM MECTO M3MCHEHHUS YPOBHS, TO
00yC/IOBJIEHB JIM OHY TEKTOHMUECKVUMU WIM KJIH-
MATHYECKMMY MPHUUYMHAMH, U COBMECTHHIM AEHCTBHEM KJIMMATa ¥ TEKTOHHUKH?

Pa6oThl MOCAETHAX JIET HANEXKHO YCTAHOBHIA HaNM4Ke GOEe BHICOKMX, UEM UETBEpTas, 6ailkambCcKux
reppac [9, 18]. Yactuuno onm msobpaxensl xaprorpadmuecku [19]. Taxkxke BEHSCHEHA TEKTOHHUYECKAd
NPUPOAA PSAa BHICOKMX TEPPACOBMAHBIX ITomanok, onucanuux H. B. lymurpamko 1 M. M. Tersaesnm B
KauecTBe ApesHebavikanbckux teppac [20, 21], mckaouas Te M3 HUX, HA KOTOPHIX HAMACHH IIECKH CO
cionruodayHoit [22]. DTi HaxoakM HEOOXOAMMO NMOATBEPAUTH COBPEMEHHEIMH MCC/iefoBaHuaMu. locra-
TOYHO XOPOINO M3yueHB Hu3Kue teppachl [9, 12]. Ommako npobremMa BHICOKMX TEppac A0 CHX IOp He
TMOJYYMIA AOJXKHOTO PEIICHHUS.

HacTogmasg cTaTbq MOCBSIIEHa HEKOTOPHIM YaCTHHIM BOIIPOCAM, CBSI3aHHBIM C M3yUueHHEM Teppac. XoTs
3TH BONPOCH PACCMOTPEHH B psae coBpemeHHmix pabor [11, 13, 15, 23], ogHako u OHM HE HCUEpnmaau
npobsnemy. He 3akaHuMBaEeT OUCKYCCUIO M NpEAIaracMasi CTaThsi, HO HPUBOANMEIEC B HE#l JAHHBIE TIOMOTYT
TIPOABUHYTHCS B PEMEHHH ITOM mpobsembl, Cpenn MUPOKOrO0 Kpyra BOIPOCOB, CBA3aHHEIX C M3YYEHHEM
TEPPAc, ME HAMEPEHH OOCYIUTH CAENYIOMME: M3MEHEHNs ypoBHa Baiikana; mepecTpoiika peuHoy ceTd Ha
npumepe p. Byryaeaeitka; ssomonus croka Box Baiikana.

B crathbe MCHOAB30BAHBI MATEPHAJH TE0J0TO-TeOMOPPOIOTHUECKMX HCCACAOBAHMEA, BBIMOJHEHHBIX
TPaRMIMOHHHIMA METOAAMH, A& TAKXE MPUBJCUEHH NaHHEE [24 ] MOJEKyAApPHON GHONOTHNM MO H3YUEHUIO
rammapua. O630pHasa Kapra paiioHa moxasaHa Ha puc. 1.

U3MEHEHHS YPOBHSI BAIKAJIA

Kak M3BECTHO, OMHMM M3 IVIABHHIX MMOKA3aTeNaell M3MEHEHWH YpOBHS OacceiiHa CIyXaTt TeppacHl,
dopMupoBaHNE KOTOPHIX MOXET OhITh 06YCAOBNEHO JUGO TMAPOIOTHUECKMMH, JHGO TEKTOHHUECKAMH
thakropamn, mu6O MX COBMECTHHIM BO3AEHCTBHEM. B CBA3M ¢ 3THMM npexpae BCEro HEOOXOMMMO BHISICHMTD,
CYIIECTBYIOT JM AOCTATOYHO BECKME APTYMEHTHl AIS YTBEPXAECHUS 00 HMMEBIINX MECTO B TIPOILIOM
W3MEHEHNAX ypoBHA BoA. [IpuMeHuTEnbHO K Bailkany ME MOXEM YTBEPXAATh, UYTO MMEIM MECTO Kak
MOBBIIIEHNS, TaK ¥ IIOHUXEHUI YPOBH4.

CseneHus o GRUTHIX MOBBILIEHUSX YPOBHSA OMMPAKOTCA HA pa3nuyHkbie naHHue. Ha 3anagsaom nobepexse
0. Onbxon, B 6yxre Hioprauckoi (cM. puc. 1), najaeoHTONOrHUECKH AATHPOBaHHHEE [25] somneicroneH-
HIXHEHEONIEUCTOLEHOBHIE OTJIOXEHMS, B TOM UKCJIE O3EPHEIE, APeBHEOaRKANbCKUE, COAEPXKAMME CTBOPKA
sHAeMUYHEX Oaiikansckux guatomeit [27], 3anerator y ypesa Bon Baiikana. [emoBuasbHbe CyIJIMHKH,
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OXapaKTEPU30BAHHBIE BEPXHEIONNEHCTOLEH-HIXHEHEOMIEHCTOLEHOBOM (payHoit 1 06paTHOHAMATHHYEH-
HBEIE, 3ageralorT B 1,5—2 M Bhime yposs Baiikana B mokose V (20—22 M) 6aiKanbpcKoM TEppace y
c. Baiikansckoe [25]. Ha 6epery o. OnbxoH, y 6yx. 3arm, Ha BricoTE 2—3 M Hax ypoeHeM Baiikana raxxe
3aJICraloT AE/IIOBHAIBHBIE CYTJIMHKH ¢ 6/1M3K0 110 Boapacty taymoit [26 ). Takum 06pa3oM, BCE H3BECTHBIE
Ha Geperax Bajikala TOCTOBEPHO AATHPOBAHHEIE BEPXHEIOMIEHCTOLCH- HHKHEHEOMIEHCTOEHOBHE OTIO
KEHHUS 33JIETAI0T HEITOCPEACTBEHHO BOIM3N YPOBHS 03epa.

B T0 Xxe BpeMsl CPEAHEHEOTIEHCTOLEHOBEIE OTIOXKEH)S, B TOM YHC/IE TIATEOHTOIOTHYCCKH AATHPOBAH~
Heie [10, 27], pacnipocTpanens: Ha GoJiee BHICOKMX TMIICOMETPHUECKMX yPoBHSX. Tax, B paitone meica Toig
(r. CeBepobaiikaabcK) ApEBHEOAMKANbCKUME OTIIOXEHMS, COAEPXKAIINE CTBOPKM IUaTOMEN GaiKanbCKOro
komruiekca (ompenenenusd I'. I1. Uepnsepoit u E. A. UepeMHUCHHOBOM) , M OCTATKH CPEAHEHEOIIEHCTOEHO-
BOM (payHsl KpynmHEX Miekomuratommx [10] saneraior B paspese 40—80-meTpoBnix Teppac. B paioHe
6yxtet @pommxa, B6iM3M ycThs p. Bupas m Ha ApYrMX yuacTKax, 5TH OTJIOXEHMS CIATAKOT IOKOJIH
40—50-meTpoBrix ¥ Gosee Hu3kux Gaitkansckux teppac. Ha o. OmbxoH, Hag YIOMSHYTHM Bhime Hrop-
FaHCKVM pPaspesoM, Ha BBICOTE 0K0s0 80 M mpocTHpaeTcs OTUETIMBO BHIPAXKEHHAs B penbede abpasnonHas
nnargopma, seruaromas Mbic Caca. ITo ee moBepxHOCTH paccesiHBI MIOCKHE (O3EPHOTO THIA) TaabKH,
COCTOSIME M3 HEBBIBETPENIOro rpanuta. [lociennee CBUAETENBCTBYET O CPABHUTEIBHO MOJIONOM (CpeqHe-
TIO3XHCHEOMICHCTOLIEHOBOM) BO3PACTE TaseK, MOCKO/bKY TaJibKd IPAHUTOB B GONEe APEBHHMX Teppacax
OOBIYHO HECYT OTUET/IMBHIE C/ICABI BLIBETPUBAHMS. 3ajieraHne Gosee APEBHHX TEPPACOBHIX OTNOXEHHit
TUTICOMETPUYECKH HIIKE B0siee MOIOABIX HE MOXET OHITh 0OBICHEHO TEKTOHHYECKUMH ABMXeHaMy. Takue
COOTHOMIEHHS OHO3HAYHO CBUIETENBCTBYIOT O IOMHSTHH YPOBHS BOA 03epa. Ha 910 Takxe yKaswBawoT
NPU3HAKM HAKOIJICHHS CPEAHCHEOMJIEHCTOLEHOBHX NMECKOB B jeabTe CeJeHrH W Ha ADYIMX yuacTKax
BOCTOYHOTO MOOEPEXbsS B YCJIOBUAX IOANOPA, OOYCIOBJCHHOTO ITOXHSTHEM ypoHa Baiikana [12]. Ortu
CBHACTEIBCTBA MOAHATHA YPOBHA 03€Pa COMIACYKOTCS C AAHHHIMM O HAJIMUMM CTOKA BOA baiikajna B 210
BpeMst yepe3 Kyatyuno-Upkyrayo npesHioro moamny [11]. CoBpeMeHHas NMOBEPXHOCTh AHWING ITOM
moauHEl gocruraer abcomoTHOM ormerkn 700 M (244 m Hax Baitkamom). Ee mpopesaer kaubon (,,is-
YMHCKME WIEKH“), TIy0MHA KOTOPOro, YTOYHEHHAs MO KpymHOMacmTabHON KapTe, cocrasiaser 110 m
(puc. 2). O6pasoBanue 9TOr0 KaHbOHA O6YCIOBAEHO MO3AHEHIINM TEKTOHNYECKMM TIOAHATUEM TIO pasaoMmy,
orpannumnsaomemy 3nech K0xno-Baiikansckyio Braauny. Oty uudpy CIeHyeT MPHHSTh B KAYECTBE OLEHKH
BEJMYMHBI TO3AHEHINETO TEKTOHMYECKOTO NogHsATHS. OTCI0Aa MOXET GHITh IOJYUYEHA OLEHKA BEIMYMHBI
nopHaTHs yposHs Bakikana B cpemHEM HeomseicToueHe, cocrapasiomas okomo 120—130 m [11].

Bruskyo oneHKy maer wsyuenme Teppac Ha o. Doy Ymxauwit. 3mech caMas BEICOKAs Teppaca
(BepmnHA OCTPOBA), HA KOTOPOH MECTAMM COXPAHUJICS NMOKPOB KPYMHBIX TAJC€YHUKOB THUIIMYHOM 03EpHOH
topms1, nopuaTa K0 abcomoTHOI BhicoTH 671 M, T. €. Gonee uem Ha 200 M Hax COBPEMEHHBIM YPOBHEM
Bajixana [4]. BeicoTa nepBoit (roIOLEHOBOM) TEppack HA OCTPOBE 5 M, TOTAA KAK OBBIYHO OHA COCTABJIIET
1,5—3 M [9, 28], r. e. Teppaca 0. Bon. Ymkanuit 3a 10 ThIC. JET TEKTOHMYECKM MOAHSATA TIPHUMEPHO HA
2,5 m. Takum 06pa3om, MOAHATHE NPOUCXOAMIO CO CKOpocThio mpuMmepro 0,025 cm/rom. Ilo OpyraM
OLEHKAaM 3Ta BeamumHa uMeer mopsaok 0,1 cm/roxm [9], uTo, yumThiBAS HPUOIMSHTENHHOCTh TAKUX
TIOACYETOB, YAOBJETBOPUTENBHO coracyercd. IlomHsaTue co BpeMEHM CpefHero HeOIIEHCTONcHA (OpHUCH-
THpoBOuHO 200 THIC. MIET Hasax) cocraBuT 0komo 50 M. OTCIONA MOAYYAEM OLEHKY NOBHIICHHS yPOBHS
Baiikana B cpennem HeomeiicTouene mopsigka 150 M, UTO cOracyercs ¢ IPHUBEIEHHON BHIIIE OLEHKOM MO
paitory Kyaryuro-UpkyTHoro kanasa croxa. 9ToMy He IPOTUBOPEUAT JAHHBIE O HAMTMYMY BHICOKHX TEPPAC
(n0 150—200 M) ma psge yuacTkoB Baiikaneckoro moBepexns. OHU ycTaHOBIEHH Ha 0. OJBXOH H Ha
HCKOTOPHIX y4YacTKax BOCTOYHOro robepexbs CeBepHoro Baiikana, a TakXe CIELUAIbHRMHA AETAIbHBIMU
Ie0JI0r0-reoMOop(dOIOrMYECKHMHA MAPIMIPYTAMH M AeupUpOBaHUEM a3pO(OTOCHUMKOB Ha m-0Be CBATOM
Hoc [6—8, 14] (puc. 3). Bo Bcex yKasaHHEX CAyyasx IpM BCKPHITHM HENIOBHATbHBIX MTOKPOBHEIX
OTJIOXEHHIA B CyMIMHKax ObliM OOHApyXeHH rasbkd. TeppacoBMHBIE MIOMANKH HA ITHX YPOBHSX
OTMEUECHH NIPY AemM(pPUPOBAHUM a3POPOTOCHIMKOB U Ha BOCTOUHOM Tobepexne Cpennero Baiikana [14].
Taxum o6pasom, mogusaTue yposHs Baiikana sa 120—150 M Bbimme COBPEMEHHOTO MOXHO CUMTATh BIIOJIHE
pEeabHEIM.

CeeneHust 0 OBUIBIX MOHMXEHMSX YPOBHS NPOTHBOPEUMBHL. MOXHO MpEANOJaraTe, YTO yPOBEHD
Baiikana omyckancss HMXE COBPEMEHHOTO, OXHAKO OLEHKHM BETMYMHH OMYCKAHHS, €r0 AJMTEIbHOCTH |
XPOHOJIOTHH BeCbMa NpobieMaTuyHH. B psne ciyuaes cy6aspanbHBC OTIOXEHMS MOXXOST HENOCPEACT-
BEHHO K ype3y BOJBI ¥ IPOXOIXAIOTCA HUXE yPOBHA 03cpa. Takhe COOTHOLICHHSI YCTAHOBJEHH B paioHE
meica Kypsa, rae mox Bomy yXOOAT NOKPOBHHIE CYIJIMHKH, AATMPOBAHHHIC IMO3IHAM HEOIUIEHCTOLEHOM
(pammoyrieponusii Bogpact 13—15 Thic. ger [29]), comepXamue OCTATKH MAaTEPHATBHON KYJIBTYDHI
naseonura. [lonobubie COOTHOmEHMS OMUCaHH B paifoHe p. Byry.saeiika, B 3ammsax Myxop u YuBBIPK Y-
CKOM. DTH NaHHBIE CBHAETEIBCTBYIOT O G0siee HU3KOM ypoBHE Baiikaza B KOHIE MO3THENO HEOMIEHCTOmE-
Ha—Havasie rojiouena [30], Ho He NMO3BOAIOT OLEHUTD BEJMUMHY €T0 CHIDKCHHS.

B [23] yrBepxpaercsl, 4TO B CTPOCHMM AEAbTOBOM cepuu p. CeNeHra YCTAHOBAEHBI MPH3HAKU
noHwXeHus yposHs Baiikana B cpenmeM Heomneiicrouene Gonee uem na 300 M. OZHAKO 5TH BHIBOEI
BBISBIBAIOT INOHATHOE COMHEHHE [15], mockonpky HabmomaeMuie 0COBEHHOCTH CTPOEHUS AEMBTOBHX OT/IO-
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Puc. 2. CxemaTuueckas Kapra KalHO30MCKMX OTJIOXEHWI1 pailoHa couneHeHus Baiikanbckoi u Brict-
puHCKO# BraguH (no [11], ¢ uaMeHeHnIMU).

1 — anmoBUit pycsia M HM3KOM IOMMBI — BaJYHHMUKM, TaJIEYHHUKH, NMECKM, CYTJIMHKMU (va); 2 — aJuUIIoBMHA, JIEJTIOBUO-TIPOJTIOBUH
BBICOKOM MOUMBI — TECKM, CYMNEcH, CYIJIMHKM (Qllv); 3 — JeMI0BMO-NIPOJIIOBMIT NPUAOCIUHHBIX TEAUMEHTOB, MPOJIOBHIl KOHYCOB
BbIHOCA, WEkbB! OaHOXKMIT — mEe6HN, CYIUHKY (an + Q)i 4 — aumosuit nepsoit (6—8-METPOBOH) TEPPACH! — TAJETHUKHM,
NecKu (Qi‘11 + Q)3 5 — 3bIPKY3yHCKAs TOLA — REMOBHUO-TIPOMIOBHI — ApecBa, webens, cyrmmku (Qf); 6 — ammosnit BTOpOt
(12—16-MeTpoBO#T) TEPPachl — rajJeYHUKH, NECKHU, CYTIMHKH (Q?ﬁ'“); 7 — GbICTPHHCKAS TOMA: @ — AJUIIOBHUAJIBHO-POJIIOBUAJILHBIE
BaJIyHHO-TQJIEUHBIE OTJOXEHUS, 6 — IEIOBHANbHO-IIPOIIOBUANbHDIE WEGHNUCTO-APECBIHbIE OTIAOKEHUS, 6 — MEJIOBHAJILHBIE APEC-
BSIHUKH, CYNIMHKHU (Qfﬂbs); 8 — asymoBuit Tpetseit (30-MeTpOBOM) TEpPachl — BAJYHHMKH, TaJEUHMKH (Q%H); 9 — uibUMHCKas

TOJIIA, BEPXHSS 4aCTh pa3pe3a — aJUNOBUAJIBHBIE BaJYHHO-FAJIEYHBIE OTJOXKEHUS (Qn_mil/Z); 10 — WIbYMHCKAS TOJIA, HUXHSS
HACTB Paspesa — AJUTIOBMAJILHBIE BAJIYHHO-rasedHbie otioxerus (Qp, il/1); 11 — nmxue(?)-CpefHeYeTBEPTMUHDIC OTIOXKEHUS —
OXPUCTHIE aLMOBMAIbHbIE NECKM (Qpp,p); 12 — BEPXHEILTMOLEHOBbIE OXPUCTBIE KOHIJIIOMEPATHI, MEGHUCTO-IPECBIHBIE OTIOXKEHUS
(N%I); 13 — poxembpuiickue o6pasopanus; /4 — Hanpaeaenve norokos Ilpaupkyra; 15 — 6yposas cksaxuna; /6 — pasjioM.

XKEHHI MOTYT OBITh OOBACHEHH TEKTOHHUECKHUM MIOrPYXEHHEM HX NPU3MHL. He NaoT R0CTOBEPHOIO peleHus
0 BO3MOXXHOM BEJIMUMHE CHMJKEHHMS YPOBHA 03epa M CBENEHHMS O HAJMUMH MOOBOAHBIX Teppac [301],
MOCKOJIbKY AOCTATOYHBIX JOKA3ATENIbCTB UX MPUPOAK HET. K JAHHEIM 0 3HAUMTENLHBIX CHUXKEHUIX YPOBHS
03epa OTHOCAT CBEACHMS O JICAHUKOBBEIX OT/IOXEHHAX HA rayOmuax 300—400 m {32, 33] u maxe 500 M B
paitone Oyxtet ®ponuxa [31]. B a170M Xe pagy HAXOAATCA JAHHHE O 3aJETAaHMH HMXe yposHsa Baiixana
JIETHUKOBHIX OTJIOXEHUN MAKCHMAJIBHOTO OJIEACHEHUS HA 3anagHoM nodepexne, B paione 03. CIIORIHCKOro
[34]. B npoGypeHHOM 31eCh CKBaXuHE OBLIM BCKPHITH (DIIOBHOTIAIMANBHHE (BHH3Y), JEAHHKOBHE M
o3epHble (BBEpXY) orTnoxeHus. OCHOBAHME ITOTO KOMILJIEKCA HAXOXMUTCA HA abCONMIOTHOM OTMETKE 352 M,
MOAOMIBA COOCTBEHHO JIENHHUKOBHIX OTJIOXEHMA — HAa OTMETKE 399 M (T. €. Ha 57 M HUXE COBPEMEHHOIO
yposHa Baiikana), a ux xposas — Ha orMeTke 474 M (#a 18 M Bhme coBpeMeHHOro yposHsa Baiikana).
IMoxBonst MTOr CBENCHUSAM O NMOHMXKCHUSX YpoBHHA Baiikama, crenyer yTBEpAMTE/NBHO OTBETHTH Ha
BOIIPOC O TOM, MMEAM Ju OHM MecTo. OOHAKO MPEACTaBJACHHSIM O 3HAYHTEJNBHOH BEIHUYNHE CHHXEHHS
YDPOBHSI IPOTUBOPEYNT CTPOSHHUE OCAXOYHOHM TOMINM, B pa3pe3e KOTOPON OTCYTCTBYIOT NMPU3HAKH CYHIECT-
posanus Baitkana B kauecrse Geccroynoro somoema [15, 35], XOTS B IUTEPATYPE BCTPEMAIOTCS YTBEPXK-
HEeHMd 0 HEOZHOKPATHOM CymecTBOBaHMH Geccrounoro Baiikana B TeueHme mnuresnsHoro spemenm [311.
Ecim Ha DpoTSXeHNMM KaKOro-TO OTpe3ka BpeMeHu Baiikam Osut GeCCTOUHEIM, TO B HEM CO BPEMEHEM
HOJIXXHO OBLIO HAYATHCH HAKOIJIEHHE COJMIEH, MPUBOASmEE K O0Pa30OBAHMIO HOBHIX MUHEPATbHBIX (a3 M
BHITIAJCHHUIO MX U3 BOXHOMN ToymM. B wacTHOCTH, H0/XHA OblIa POMCXOAMTH XUMHYECKAA CanKa KapOoHaTa
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YposeHb 03. baltkan

Puc. 3. Cxema BBHICOTHBIX yPOBHel OaiikaiabCKMX Teppac Ha m-ose Cearoit Hoc no pesyabraram jae-
WUPPUPOBAHUS a9POPOTOCHUMKOB U MOJIEBBLIX UCCAET0BAHUI.

1 — naxonxw ranpku; 2 — OTMETKH ThUIOBBIX INBOB TEPPAC; 3 ~— BHICOTA THUIOBOTO MIBA TEPPACH! HAJ yposHeM 03. Baiikan.

KaIbIMs ¥ €r0 NOCAeNYIoNee HAKOIJICHHE B 0caake. MeXay TeM U3BeCTHO, YTO, KaK MPAaBUJIO, KapOoHATH
OTCYTCTBYIOT B JOHHBIX OT/IOXeHMAX balikana. Xora Hoeiimme panneie rayOokoro Oypenms Ha Aka-
AEMHMYECKOM XpefTe IMOKa3anu Hajuyme CHACPUTA M POAOXPO3UTA B TOMIE ocajkos rmy6xe 300 M mox
IOBEPXHOCTBIO AHA [36], omHaKo 3Ta HAXOAKAa OTHOCHTCS K AOYETBEPTHUHBIM OTJIOXKEHHUSIM H €€ MHTEp-
npeTauus BEIXOOUT 3a MPEAC/Hl PACCMAaTPUBAEMOrO B CTAThE OTPE3Ka MCTOPUMHM GacceitHa.

Paccunraem, kakoe BpeMs HOJXKHO MPONATH ¢ MOMEHTA NpPEKpAIIEHHd CTOKA M3 03epa A0 HAuana
Kap6oHAaTOHAKOMJIEHNS. Bce pacueTsl BRIMOHERH 119 KOHICHTPALWIA, BHIPAXXEHHHIX B r-uoH/ 1. Hachimen-
HocTh pactsopa CaCOj paccuurana mo ¢opmynam [37]:

[CO5] [Ca] (F")2/TIP CaCOg5(), )
[CO31 = Alk K,/2K, + f"'/f [aH™], (2)
TA€ B KBaApaTHHX CKOOKax KoHmeHTpauus uouos Ca u CO3; f u f'' — k03 dUUMEHTH AKTUBHOCTH AJIS

1 u 2 BajeHTHBHIX MOHOB, PACCUMTAHHHIC M3 MOHHON CIUIBl PAcTBOpa MO YNPOWIEHHOH (opMmyne mid
MaJIOMUHEPaIM30BAHHKX pacTBopoB [37]; B mamem cmyuwae f' = 0,92, f' = 0,71; IIP CaCO3(t) —
Tabnmunas BenuumMHa npoussenenus pacreopumoctr CaCOz. B namem cryuae npu ¢= 3,6 °C ona pasna
4,65 - 1079, Konuenrpaums [CO3] paccuntana u3 M3MEpPEHHOM KOHIEHTPALMI HCOj3 (npm ponymenun,
UTO IMEIOUHOCTD pacTsopa (Alk) npumepro paBHa KonnernTpanuu noros HCO3') u npu 3agaHHOl BenuuHe
pH 1o dopmyae (2), rae aH* — akrusHocTs monos HY, Ky — BTOpast KOHCTAHTA AMCCOLMALMM YIOJIBHOMK
kuctote. [Ipn Temneparype 3,6 °C xoncranra K, =2,11 - 10711,

Paccuntaem n3 ypasrenuit (1), (2) HaCHIMEHHOCTH 6aiKaIbCKOM BOAK Kap6oHaTOM Kanpuus mpu pH =
=7,6 u t=3,6 °C. Konnenrpanua uonos CaZ* u HCO3 B Boge pasra 16,1 u 66,7 Mr/n cooTBETCTBEHHO
[39]. PesyspraTsl pacyeToOB [IOKA3BIBAKOT, YTO NPH TAKMX KOHIEHTPAMAX HACHIIEHHOCTh COCTABMLET BCETO
4,8 %, T. €. Bona Baiixana pe3ko HEAOHACHILIEHA 110 OTHOLICHUIO K KapbOHATY KaJbIus.

Paccumraem, kakosa Gynmer sra Benmumsa yepes 1000 ser mpu Tex Xe YCIOBMSIX IUTAHMS 03epa
XAMUYECKAMY 3JIEMEHTAMH, TIPH TOH Xe Beanuune pH u Temnepatype Boasl. [locrynnenue monos Cat u
HCOj3 c peuneiM crokoM u w3 arMmocdeps cocrasnser B Hacrosmee Bpems 1090 m 4440 Teic. T/rox
coorserctBeHHO [40]. YunrniBast oGbeM BOXHON MacCH o3epa, pasHmit 23 000 kM3, moyuaeM, uto uepes
1000 ner nacwhimenHOCTH GaiiKaabCKOM Boxabl KapGoHatom kanbmus 6yaer 73 %, a uepes 10 000 ter —
npumepro 4300 %. KapGonaT kamblus MoxeT 0Opa3OBHIBATH CHJIbHO TEPECHINECHHBIE PACTBODH 6e3
BRIMAJCHAA TBEPAOH ¢haset B ocamok. [loaroMy ero xmMuueckas Cagka MOXET IPEAIOIOKUATENBHO
OCyIECTBUThCH npuMepHo uepe3 10 000 siet mocsie npekpamenus cToOKa U3 03epa, T. €. Korna Gafkamnckas
BoAa Gyner B ThHICSUM pa3 mepeckinena orHocutensHo CaCOj3. Dtor peaysbrar (10 000 ner) mosnydeH npu
YC/IOBHH, YTO BOXHEIA 0aJIaHC OTPUIIATE/IBHEINA, T. €. TIPH OTCYTCTBMH CTOKA M3 03€Pa MOCTYIAIOMII PEYHOMH
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IPUTOK KOMIIEHCHpyeTcd ucnapeHueM. Taxum o6pazoM, MOXHO HOMYCTHTh CyIIECTBOBAHME GECCTOUHOrO
Baiikana nump Ha reoJOrMYECKM KOPOTKOE BpEeMd.

Wmeromuecs naHHBIE O CTPOEHMHM KAHAJIOB CTOKA MO3BOSIOT OUEHHTH BO3MOXHYK BENWUYMHY CHH-
XEHUS YPOBHS, KOTOPOE AOJIKHO OHITH HE 6osee Toro, Kakoe npuseno 6u1 Baiikam B cocrosHue 6ecCTOYHOro
Gacceitna. Hanbosbeit BeTMUMHBI CHUXXEHHUE YPOBHS MOIJIO IOCTHYb B 3II0XY MaKCHMAJIbHOTO OJICACHEH NS,
KOTOpOe mo oOmeMy, HO HE JHOCTATOMHO AOKazaHHoOMy MHenmio [10, 41, 42], oTHOCMTCH K cpemHEMY
HeomaeicToneHy. B aTo BpeMd, mociae paspusa JIEHCKOro KaHaia CTOKA M MPEKPAINCHHS UCTCUCHUS BOJ
no pomure I[Ipamansypku [11, 411, yposens Baiikana B cBA34 ¢ TEKTOHHUYECKH 00YCOBIEHHBIM OO POM
6b11 momusaT. Kak mokasmBaror GanaHCOBHE ruaposormueckue pacuetst [43, 44], mombem ypoBHS mpu
NPEKPAMICHUN CTOKA NOJIXEH IIPOMCXOAUTH BECbMa OBICTPO — CO CKOPOCTBIO okoio 1 M/roa. Bo Bcaxom
CJIy4ae, 3Ta BEJIMYMHA HAa HECKOJIBKO IOPSAKOB GOJIbINE AOMYCTAMOM CKOPOCTH TEKTOHHYECKOTO IOTHATHS.
Orcrona OYeBMAHO, YTO PA3pHIB CTOKA MO AOJMHE IIpaMaH3ypKu HE GHUT reoJIOTMYECKM MIHOBEHHHIM. I1o
MEpPE TEKTOHMYECKOTO TOTHSATHS 3amagHoro Oopra BaikasbCKoil BIIaAMHE!, YCKOPHBIIETOCS B ITO3JHEM
nauoueHe [18, 41], m coOTBETCTBEHHO MOAHATHS MOPOra CTOKA, MOAHMMAJICA M YPOBEHb Baiikana. Onrako
crok no IIpamManaypckoMy KaHasly He IPEKpamasics, TaK Kak MOXbEM YPOBHS OIEPEXan MOLbEM MOpora
cToka, u Baiikan He npespamacs B 6ecCTOUHBLA BojoeM. IIpw 9TOM AOMHA PEKM BpE3asach B KOPEHHOE
Joxe, riybuna Bpe3a mocturiaa 100—120 m [41 ]. DToT npouece pacTSHy/ICS BO BPEMEHH 0 TEX TOP, MOKA
ypoBeHb Baiikasa He MOAHSUICS A0 BHICOTHL HOBOrO mopora croxa no Kynryuno-WpkyTrHoit moavne, uro u
MPUBEIO K OTMAPAHUIO CTOKA IO posmHe [IpaMansypku.

Kyaryuno-UpxkyTHas OpeBHAS AOMMHA (CM. PUC. 2) 3aMOJHEHA PHIXJABIMH OTJIOXEHHIMHM, BCKPHITBIMM
CKBaxXuHaMu 70 mryOuebl 70 M. AGComOTHAS OTMETKA 33605 CKBaXXWHBI, HE JOCTHIIIEH KOPEHHOTO JIOXA,
pasHa 635 M. Ecan yuects nmosaneiiiee rekronnueckoe nopgugarue (110 m — Bpes Wnpum), To AHO HOIMHB
pacnosiarajock Ha oTMeTKe HuXe 525 M. Takum 06pa3oM, B CpeAHEM HEOIUIEHCTONEHE YpoBeHb Baiikana
BPSA JIM HA CKOJIBKO-HUOYAb IJTUTENBHOE BPEMS Oy CKAJICH HUXE Tl oTMETKH. COBPEMEHHBIH IIOPOT CTOKA
Ha BHIXOA€ D. AHrapa pacmo/ioXeH Ha BHICOTE He Oosee ueM Ha 2 M HUXe ypoBHS bBaiikana, T. e. Ha
abcomoTHO# BhicoTe 454 M. B MamoBogHeie roaml o BOpOA mepexogmam ueped AHrapy (ycrHOeE
coobmenue aupektopa Baiikansckoro myses CO PAH B. A. ®uankora). TakuM o6pa3oM, HEBO3MOXHO
HOIYCTUTh 3aMETHOE CHUXeHue ypoBHs Baiikana (Gonee uem na 2 M) Ge3 Toro, uTo6Hl OH HE NPEBPATHICH
B Oeccrounniit GacceiiH, a 5T0, KaK MMOKA3aJM TPHUBEACHHBIE BBHIIE PACUETH, HEBO3MOXHO HA CKOJBKO-
HUOYAb re0JIOTMUECKH JIUTEIBHOE BPEMS.

B T0 ke BpeMs MIMEIOTCH HEKOTOPHIE AAHHKIC O IePeyTNyOIeHHBIX YCTHEBBIX YUACTKAX AO/IMH I PUTOKOB
Baiikana. B nonune p. Kyaryunas (8 paitone noc. KysTyk) KOpeHHOE JIOXKE JOJUHB BCKPHITO Ha TyOHHE
90 M (oxomo 75 M HHXE YPOBHS 03epa), B yCThEBOH 4aCTH JOJMMHA DP. Penb takxe nepeyrmy6neHa, uTo
ycraHoBineHo OypeHueM. Ecim 6Bl yAanoch IOSYYATh CHCTEMATHUECKME AAHHHIE O MEPEyrTyOreHusx
npurokos baiikana, To 3T0 Gbur OBl BECOMBIA apryMEHT, CBMAETENBCTBYIOMIA O 3AMETHEIX, HO KPaTKOBpE-
MEHHHBIX CHMXXCHHSX YPOBHA o3epa. OmHAKO MOKA eCTh JIMIUb PA3PO3HEHHBIE AAHHHIE, HE PEMAIONINAEC
npobiemy.

IIEPECTPOMKHM PEYHOU CETU CUCTEM JIEHBI U BAMIKAJIA

C passutneM pesnbecda Baiikansckoro pudra cBa3anbl nepecTpoitky peunoit cetr. OHU CPaBHHUTEIBHO
xopomo n3yuyeHs B 3amaxsoM [IpuGaitkamse [16, 41, 45—47]. OparmeHTH APEBHEHIIMX AOMMH, CyAS 110
cocrapy awmosus [16], oTHocarca K mancoreny. OHM NpHHAANEXAMA K CyOMEpHMAMOHANBHOM CHCTEME
IIAPOKUX, Hemyéoxnx, HO AOCTATOYHO IOJHOBOAHBIX PEK, B KOTOPBIX HAKaNJIUBAJIHCh MOHOMHKTOBHIE
KBapILEBbIE MECYAHO-TAIEYHBIE OTJI0XEHNS. VICTOUHNKOM TEPPUICHHOIO MAaTEPHAIa CIYXUIa JaTepUT-Ka-
OJIMHHMTOBAs Kopa BeiBeTpHBaHMS. OCHOBHOEC HANpPaBACHUE BOXOTOKOB ONPEAESIOCh oOmmM Tomorpadu-
YECKMM YKJOHOM K CEBEPY M NPOCTHPAHHEM TEONOTMYECKUX CTPYKTYp. IIpuMepoM Takmx mOaMH MOTyT
CIIyXuThb ApeBHss goauHa p. Kypra B Bepxosbe p. [Ipasas Wnukra [16] 1 npeBHdq nonvHa, 3aM0THEHHAS
HUKHETIAJIEOLCHOBHIMA M MHOLCHOBHIMM TaJICUHNKAMH, BHIABJACHHAS HA THA-IOpeMBIKCKOM IIaTo HA
Bomopaszaene p. Hiopynaykan [48, 49].

CyOMepuaroHaNbHOE HATPABJIEHUE OCHOBHLIX PEYHBIX aPTEPHii COXPAHUJIOCh M B OJHMIOLCH-MHUOLEHO-
BOE BpeMs. [IBe mapasenpHEE APEBHUE NOMMHEL C CYMECTBEHHO KBAPUEBHIMH TaJICYHMKAMHA NPOTATHBA-
IOTCA BIOJIb MOAHOXMI 3anagHoro (B Gacceitne CapMBl) B BOCTOYHOTO CKJIOHOB IIpmMopckoro xpebra. OgHa
u3 HUX (PparMEHTaPHO COXPAHMIACH HA AcKapie [IpuMOPCKOro pasioma, y BEIXOA M3 Iop, C JIEBOH CTOPOHB
nonmeel p. Kypma, Ha Bricore mopsiaxa 500 m mag Batikamom. Cocras M3yueHHBIX HAMH TaJ€YHHKOB
CBUJIETENBCTBYET O IOCTYIJICHHH O0JOMOYHOIO MATEPHANA B 3Ty MPOAO/ABHYIO JOMUHY KaK CO CTOPOHEI
COBPEMEHHOH BOmOpasgenbHOM obsactu IIpumopckoro xpedra, Tak ¥ CO CTOPOHB BHYTDEHHEH 4YacTH
Batikanbckoit Bnagvael. BepodaTHo, ee ke OT/IOXEHHS IPOC/IeXuBaloTcs B 30He Byryabaeiicko-Uepropya-
ckoro rpabena [50] y mep. ToHTHL.

B mosaneM nmimoneHe Hauanach MEPEOPUEHTUPOBKA PEYHOM CETH ¢ CyOMEPUANOHANBLHOM Ha Cy6mupoT-
HYIO ¥ QMaroHaJbHYIO, YTO GBUIO CBA3aHO C HauanoM pocta Baiikansckoro csomosoro nmogaarng. Haubonee
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, Puc. 4. MopdocTpykTypsl u npenm;le Io-
: s 2 JuHbl 3anaanoro Ipubaitkanps [40].

I — Bepxosenckoe murosoe nogustue; 2 — Ipexbait-

Kanbckmit nporu®; 3 — Baiikaanckuii ceox;, 4 —

Kauyr Jlend Masiomopckas naamua (a) u OnbxoH-TIpHOILXOHCKHED

of 3 noaHATHIA 610K (6); 5 — NAJEOTEHOBBIE W PaHHEHEO-

N TEHOBbIE OTJIOXKEHHUS; 6 — BEPXHEIUIMOLEH-PAHHEUET~

\ BEPTHUHbIA MaH3yPCKUit ANMIOBMIY; 7 — ApEBHUE pey-

OHrypeHbl HBIE JOJMMHBI; § — HANDABNEHUE TEUEHUS ITpaman-

114 aypku; 9 — Jleno-Aurapo-Bajikansckuit Bonopasaen;

\ \Mansypka Sama 10 — nvinusg paspesa; /] — mOBEPXHOCTH JIOXKA MAH-

3ypckoro amumosust; /12 — nedpopmanmm ranssera Ipa-

X MaH3YDKM; /3 — raBHbIE PaaioMa: @ — YCTAHOBJEH-

Hble, 6 — mpexnonaraemsre. Buusy Ha paspese nokasax
it NPORONIbHBIA POGMIL KoMMHbL p. Tpamanaypka.

Ry M3BECTHA MO3AHENINOLCH-PAHHEHEOIEH-
cToueHoBag cucrema [Ipamansypkwm, coc-
? TaBJASBIIAS JIEBEHIE BCPXOBbI CHUCTEMBI
p. Jlena [4]1]. 3™ OOAMHEL YACTMUHO COX-
paHsIM cyOMepUANOHATBHOE HAIIPABJICHHE,
HO 4aCTh UX MPOTArMBAJIACh K CEBEPO-3aMa-
oy u ceBep-cesepo-samany. C pmesTesbHO-
crbio IIpamMaH3ypku CBA3aHO mpekpalcHue
pa3BUTHS 03€PHHEIX U 03€PHO-OO0JOTHHIX Ia-
JIEOT€H-HEOreHOBRIX Briagud Ilpenbaiikans-
CKOro mporu6a, 10XHas uacTh KOTOPHIX ObI-
JIa €l0 ApeHupoBaHa (puc. 4).
B aty cucteMy BXOommaa Takxe HOIMHA
HBIHEIIHEH p. Byrynmneitka, na npumepe
MPUMOPCKAV XP. KOTopouﬁ XOpOIIO BUIHBL npeoOpa3oBaHus
A OHOTCKASI BO3BbILEHHOCTb 5 PEUHOM CETH B HeomieicToueHe. CoBpeMeH-
M p. Nena «— p. Man3ypra «—|p. Bozanma p. Eyay/lbdeaka HBIE BEPXHEC M CPCAHCC TCUCHHI DEKH B
1200=~.. 7/ \ MO3AHEM IIJINOIEHE-—PAHHEM HEOIJICHCTO-
LIEHE BXOJWIM B COCTaB AoauHel I[Ipaman-
3ypKH, KOTOpas BhITEKana u3 DBaiikana

BasHaaun

e Y *
EnaHybi

B .
@ 3 o

e Byrynbaeika

on. fonoycTHoe

R

800

400 ] pr s R \os. Baivan BOMaum yctbs TonoycTroit M Bmamana B

Jleny uyte HMxe moc. Kauyr [11, 41]
(puc. §,a). B panHeM—cpenuemM HeoILIeH-
croucHe Ilpamansypckuit kaHan croka Guut

51 2 I]I]]]]IHS §"lﬂ 4 [ﬂ]]]]]]]ﬂ]]]]l5 npepsaH (CM. BRIIE), M JOJMHA PEKM pac-

| eeN !
0

najnack Ha psax Gonee menxmx. JJonuna ee
6 I,/ "’ l7 Lff’ |3 I—"l 9 |L\ El 10 pepxmei ‘-I&ETH 6nL1a I/ICHOJIBBOBIa[Ha p. To-
5 JIOyCTHAs (COBPEMEHHEIN NpUTOK Baiikasa),

L/I 7 I’/I 12 le\l\q 3 a Gonee HM3KHE, MO BhuTOM -
, Y TEUEHHIO, OT

pPE3KM [OMMHBI COXPAHWIM HAIPABJICHAC
Jlenr. B Ty yacTe BOLIA W MOMMHA CPEIHEHEOMIEHCTOLEHOBOM p. Byrynaenetika, npeacrasassmei Torna
BepxoBbst Manaypku (cm. puc. 5,6). B mosgHem Heomne#croueHe, B CBA3M C YCHIMBIINMCS TOHATHEM
Goprosoit yacTi BaiikanbCcKoi BIamvHbi, HAYAICS WHTCHCUBHBIA 3PO3MOHHEIN BP€3 KOPOTKHUX ITPHUTOKOB
Baiikana, KoTOpbIE 3a CUET PErPECCHBHOI HPO3NU AKTHBHO ITPONBHUTANNCH B ITy6h MacCHBA CYIIH IOTHATOrO
sanagHoro nieya pugra. Ilpu 9ToM BrpabaThiBaIMCh IPEREIBHO KPYThie, ITy6oKo Bpe3anubie V-06pasnsie
¥ KaHbOHOOOPA3HEIE NOMHEL, PE3KO KOHTPACTHDYIOIIHME C OCTATKAMHM G0JIee APEBHAX 37EMEHTOB penbeda.
Onun u3 Gosee KPYNMHBIX MPATOKOB, AOJMHA KOTOPONO MCIOIb30BANA 30Hy CyOMepHAMOHAaIbHOTO Byryms-
AICHCKOr0 pasioMa, MPOABMHYJCS 1O IIMPOKOH €1a60 BPE3aHHON HOMHMHEL CPEXHEHEOIIEHCTOEHOBOMN
Byrynbneiiku, nepexsatun ee u mosepHys ee Bomnl B Baiikan. Yuacrok IepexBaTa pacmosoxXeH B 25 km
OT ycTbst Byrybaeiiku HECKONIBKO HUXKE 110 TEUEHHIO B paiioHe Jep. Anaryit, Ilocaenuas 3aguMaer Gosee
APCBHIO MMPOKYIO YaCTh AOJMHH, B KOTOPOH M 31ech, u B aep. Kocas Crens, m Ha Apyrux yuacrkax
ROMMHE Byrynbieiikym COXpaHMINCh BepXHENJIMONCH-HUKHEHEOIIEHCTOEHOBBE OTIOXEHHS ITpaman-
3ypkH, npopesannbie pexoit Ha S—20 m. Cospemennas p. Byrynbaeiika BHIIE TOUKM TEpPENOMa IPOAOIb-
HOTO 1po(husisi COXpaHuU/Ia cab0 BPE3aHHYIO IIMPOKYIO JOJIHHY CO CIIOKOMHO TEKYOIMM BOZOTOKOM, Touka
MEPEIOMa ITPOAONBHOTO PO PEKM MCK/TIOUMTEIBHO KOHTDACTHO BHIpaxeHa B pesnbede. Huxe Hee
TPOTArMBaeTCs Ty60Ko Bpe3anHas V-o0pasHas HONMHA — PE3YAbTAT MOJOXOIO (II03XHEHEONTEHCTONEHO-
BOTO) 3PO3MOHHOrO Bpe3a. Bhlle pacmosioxeHa WupoKas HErmy6OKas MOIOTOCK/IOHHAS J0MMHA C MEUIEHHO
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2-0,5(0,47?) MnH n.

0,5(0,47)-0,2 MnH .

Bon. lNonoycTHoe

0,2-0MnH n.
2
0&0

53°

Bon. MonoyctHoe

Puc. 5. DBOMIOLMS PeYyHOI CETH JNieBbIX
BepxoBuil cucteMbl p. Jlensl (IIpaMan-
3ypka).

a — ponuHa BeITeKaomen u3 Baiikana Ilpaman-
3YyPKM B MO3JAHEM IUIMOLIEHE—PAaHHEM—CPEAHEM
neorneitcronene (2,0—0,5 man ser Hasan); 6 —
pacunenHenue IIpamanaypku Ha p. Domoycruas
(nmputok Baitkana) u Byryabpeiicko-MaHnaypckuit
BOOOTOK (npuTOK p. JleHa) B CpeaHeM—ITIO3AHEM
neorueiicrouene (0,5/0,4—0,2 mmu ner Hasan);
8 — COBpEMeHHas peuHast cetb, C(OPMUPOBAHHAS
3a CueT JanbHeimero npeo6pa3oBaHUA CHUCTEMBI
IIpamanaypxu: I'onoycrHas, Byryanaeitka, Aara —
nputoku bBaikana, Mansypka — mnpurok JleHsr
(0,2—0 man ner Hasan). /| — coepemeHHAd rua-
porpacduueckas ceth; 2 — APEBHsA AONMHA, 3 —
HAMPABJIEHUE TEUEHHUS; 4 — IOHBIN 3JPO3MOHHBII
Bpes3; 5 — ,0pomeHHas onuHa; 6 — YHACTOK
nepexearta; 7 — aHTELENEHTHbI! YYacTOK RAOJIMHBI
p. Capma.

TCKYIIUM BOAOTOKOM, BhIpa60TaHHaSI B OCHOBHOM B CPEAHEM HEONJIEUCTOLICHE BOAOTOKOM, HNPHHADIC-

xasmuM cucreme p. Jlena (cM. puc. §,6).

AHanoruuHbIe COOTHOMIEHUS TOJMH MOJIOABIX SPO3MOHHBIX BPE30B ¢ 60siee APEBHAMHM OTPE3KAMH ITHX
OOJMH TaKXe Pe3Ko BHpaXEHH HA pekax Anra, Capma (cM. puc. 5,6). Ha Takux KpynmHBIX pekax, Kak
Byryneneiika, Anra, Capma, perpeccuBHas 9pO3us MPOABMHYJACh CPABHMUTENBHO JANEKO OT MOTHOXHS
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Puc. 6. Byayuue usmMeHeHUs pedHOIi cetH BepXoBui p. Jlena.

1 — momopoit aposuonHbIi BPe3; 2 — yuactok Gyayumiero nepexsara.

ackapmna IIpuMopckoro pasnoma B rry6s [Tpumopckoro xpebra
(25 xm no Byrymeaeiike, 18 xm mo Anre, 12 xm mo Capwme).
Ha manmx npurokax Touka mepesaoMa IpoaoabHOTO Ipodms
pacIosIoXeHa BCEro JIMmb B 2—4 KM OT pasoMa, HO BhIpaXe-
Ha B peabede Takxe 3¢pdexkTHO.

OnucaHHEIE 1EPECTPONKA PEUYHOH CETH M CBSI3AHHEIE C
9THUM IIEPEXBATHl BEPXOBUU peK AHrapo-JIeHCKOH cHcTeMsbl
peannsoBaHel HA yuacTke 3amagHoro Gopra HOxuoro u Cpex-
rero Baiikana o p. CapMma eriountenbio. CeBepo-BOCTOYHEE
STH MPOLECCH HAMEUEHH, HO TI0KA €IE HE peaan3oBann. Onuu
u3 Haumbonee SPKAX NPUMEPOB HAMEUAIOIMEIOCH MEPexBaTa
CBS3aH C BepxoBbsMH JIeHH. 3aech HaMeuaeTcs NIEpexBaT
Bepxoswmit Jlern mputokoM Baiikana — pekoit Connue-Tlans,
nocne uero Jlena Gyner obesryaBieHa, a ee BEPXHHUE IIPUTOKY
oOpamenn B Baiikan (puc. 6).

Bce 310 cBfA3aHO ¢ MPOLECCOM HORHSATHS 3amMagHOTO 06-
pamienua Balkanbckoif BIaAMHBI, KOTOPOE HAYAJIOCH OKOJIO
3,0—2,5 man seT ToMy Hasax B OJbXOHCKYIO (ha3y TEKTOreHe-
3a [16, 18]. B xome momuarma Ilpamansypka mnpopesana
Iml 1 | 2 rny6oKyI0 HOMMHY, KOTOpas 3aTeM Obuia 3aIIOTHEHA KOHCT-

PaTMBHO HACJOCHHHIM A/IJIIOBMEM MAH3YPCKOM CBHTHI MOIIHO-

cteio g0 120 M [41]. B koHUe paHHEro HeomICHCTOLEHA
(MOXeT ObiTh, B HAYase CPEAHEr0) MONHATHS YCHIHIHCh (npumopckad da3a TekToreHesa), JIeHcKui KaHan
cToka OwLT IIpepBaH, a TaabBer IIpamManHsypku 6bUT AedopMUpOBaH (cM. puc. 4).

M. Waptnaw

Pumei

03. Gallkan

M. PbiTbith

“
ey

YETBEPTUYHAS 3BOJIIOLIMUSI CTOKA BOJ BAKAJIA

Ilocne paspripa JleHckoro croka cdopmuposascs crok no Kynryuno-UpkyTHoit nomuse, T. €. BOxb
Baitkana 6wumn HanpassieHs B cucTeMy p. EHuceil. DTOT KaHAT CTOKA CyIECTBOBAJ, BEPOSTHO, HEAOINO —
OH MPEKPATUN CBOE CYIECTBOBAHME BO BTOPO! IOJIOBHHE MO3HETO HEOILIEHACTONEHA B CBI3H C I OABJIEHAEM
Gosee HU3KOTO I1OpOra CToKa B JIUCTBAHCKOM 3a/MBE M (JOPMIPOBAHMEM COBPEMEHHOTO AHrapckoro croka.
Onnako WpxyrHO-Baiika/jbckye CBSI3M OKOHUYATENHHO MPEKPATHIINCH JIMIUb KO BPEMEHH t¢opmuposanuns
II Teppacw p. UpkyT, mromaaku koTopoit ocdopmuamcs okosno 20 Thic. Jer Hazag [11].

@opmMupPOBAaHHE COBPEMEHHOIO CTOKA MO p. AHrapa GEIO 0O6YC/IOBIEHO TEKTOHHUECKAM OIyCKaHMEM
6naoka dyunamenra JIMCTBIHCKOTO 3a/7MBa

[33], cBY3aHHKIM C ABMKCHUSMHM THIMCKOH
tasnt Texrorenesa. OHM HAYATNCH B KOHIIE
CPEIHEr0O—HAuase MO3AHETO HEOMIeHCTOLe-
Ha, okoyno 150—120 Teic. nmer masam [16,
18]. Iorpyxenue JIucTBsHCKOrO 6JI0KA OT-
KPHLJIO BXOA B CyOMEPUINOHAIBHEI HEOTEK-
TOHHYECKHi rpabeH (AHrapckmit), KOTOPHI

paHee HMCHOAB30BAJICA HEOONBIIMM BOAOTO- <
KOM, CTEKaBIIMM K cesepy. ['panuunsie pas- 2o \
JIOMBHL rpaleHa OTYETAMBO BHIPAXEHHl B N

52°

peabede Ha o6oux GOpTax COBpEMEHHOI J0- \ \ I anrapokas reppaca (12 m)
JMHBL AHrapsel B €€ MCTOKE M IPOCJECKEHBI I Gaikanickan Teppaca
reopusukamu B dymmamente Cubupckoit (2-3 m) \
miardopmst B paiione r. Upkyrck (puc. 7). \ NYcTBSHKE

03. Ballkan \ ~N -

— -
—

Puc. 7. CxeMa cTpoeHMs paiioHa AHrap- — 111 Gaiikanbckan Teppaca (12 M)
CKOr'0 UCTOKA. LS

1 — pasnoM; 2 — Teppaca.
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i)

odgdeNwaosNn =

I 1] L) L) 1 T T
0,014 0,012 0,010 0,008 0,006 0,004 0,002 0
leHeTUYecKan aucTaHuns, eg. Heilca

Puc. 8. PesdyabraTsl u3ydeHHs MNONYJIALMA raMma- Puc. 9. O0mas cxeMa 9BOMIOLMM KAHATOB
pua Ha 3anaaHoM nodepexse FOxHoro Baiikana croxa Boj Baiikaaa.

[24]- 1 — crok B cucremy p. Jlena no aonune Ilpamanazypku
a — cxema cranumit or6opa npo6 (1—11); 6 — pesyastaThl (2,0—0,5 My net wasan); 2 — CTOK B cuctemy Enuces
MBYUEHUS TEHETHUECKOM CTPYKTYDhI raMMapHA. no Wnpua-UpkytHoit nomne (0,5—0,06 M et Hasan);

3 — cospeMeHHBIH cTOK — Anrapckuit (0,06—0 muu ner
Hasan).

ITo reosoro-reoMopdhoIOrNUECKUM TAHHEIM BO3pACT AHTapCcKOro CTOKA MOXET OwiTh OoumeHeH B 40—
60 Tric. ser [11, 28 ]. B paiioHe ncToKa B gonuHe AHraphl NPOTSrUBAIOTCS JIHIOb ABE HU3KUE Teppack [11 1.
Bricora Bropoit cocraBaser 12—14 M, a nepsoit — 6—S8 m. Ilepeaa dopMmpoBanack npu capraHCKOM
noxosofanuu (24—20 Teic. 1eT), a Hayano obpasosanns 12—14-MeTpOBOIt TEPPACH OTHOCATCS K MPELIC-
CTByIOmEMY (KapruHCKOMY) notereHuio. B To xe Bpems B nonuHe AHrapsl HUXe ycTha MpkyTa onucan
KOMIUIEKC Teppac Bricotoit 6osee 100 M [52]. Takum o6pa3oM, nonmHa AHrapsl BKJIIOYAET PA3HOBO3PACT-
HBIE YYACTKM — BEPXHUH MOJIOAOH (OT HCTOKA 70 yCThsl p. PKYyT) M pacmoMOXEHHbIH HEXE M0 TEUEHHIO,
dopMupoBaHEE KOTOPOrO HAYANOCh 3HAYMTEJIBHO PAHBIUE -— B KOHLE ILTHOICHA—HAYAJIC MJICHCTOLCHA.
Mayuenue merogaMm MOJEKYJISpHOH Owosormm monynsuwmit rammapun Eulimnogammarus cyaneus Ha
yuacTkax 3amamuoro mobGepexbs FOxmoro Baiikana, pasnenensmix AHrapoit B ee mcroke (puc. 8,a),
MMOKAa3a/10, YTO JTH NOMyJSUUM pa3geawauck (cM. puc. 8,6) mpumeprno 60 Teic. ner maszax [24]. Taxum
obpazoM, 50—60 THIC. 1eT — 3TO ROCTATOUHO OGOCHOBAHHAS OLEHKA BPEMEHM (hOPMUPOBAHMS AHTAPCKOrO
ucroka Baiikana. O6mas cxeMa 9BOJIONHMM CTOKOB IMOKa3aHa Ha puc. 9.

3AKJHOYEHUE

HmeroTcd 10CTaTOYHO BECKHME MOKA3aTE/NbCTBA M3MEHEHWH ypoBHd DBaifikana. B uacrmocrm, 3t!
H3MEHECHAS IpPHBEIM K (DOPMHPOBAHHUIO TEPPAC CPEAHEBHICOTHOTO YPOBHS (CPEOHHM HEOIJICHCTOLCH).
HesnauurenpHEIE IO aMILTMTYAC U3MEHEHHUS YPOBHA MMEJM MECTO M B IO3AHEM Heoraeiicronene. C HAMU
CB3aHO oOpa3oBaHME Teppac HHU3KOro kommaekca. Jto I—IV Teppacs BeIcOTOM 70 20—25 M. Ux
¢opmMupoBaHKe CBSI3aHO ¢ K0AeOAHUAMH YPOBHS, COBIIABIIMMH C KIMMATHUECKAMH (Da3aMH M IIOCJIEHOBA-
TENbHRIM CHUXEHHEM BHICOTHI IIOPOTa CTOKA, OOYC/IOBJECHHHEIM 3PO3MOHHOM mpopaGoTKOM aHrapckoi
mpopesd. B paspesax HM3KHMX TEPPac BHIJEISIOTCS CJIOM, CHHXPOHHEIE IJIEHCTONEHOBBIM IOXOJONAHMSIM.
OTOT BHBOJ CAENAH He HA OCHOBAHNM EANHWYHBIX PAAMOYTIEPONHBIX JATHPOBOK, Kak nonaraer C. Kosman
[15], a 6asupyeTcs Ha IPUCYTCTBHH B OTJIOXKEHHUSX PA3TNUYHBIX KDHOTEHHBIX AehOPMAIHA, ,, IPOTICTOYHOB® ,
Ha pPE3yJbTaTaxX MAJMHOJOTMUYECKONO AHAJN3a, HAa NAHHHX O (halMajIbHBIX COOTHOWIEHHSX O3EPHHIX
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(6aiikambCKMX) M JIEXHUKOBEIX OTJIOXEHWA [9, 12, 16]. 3naunTeNpHBIE 10 AMIUTATYAE MOAHATUS YPOBHS
Baiikana GblIY CBA3aHBI C TEKTOHMUYECKH O0YCIOBNEHHRIM oanopoM. HauGonee BeposaTHO, UTO OHO UMENIO
MECTO B CpPElHEM HeomIeicroneHe. HedcHO, MMen JIM MECTO BKJIA[ KIMMATAYECKHX (PAKTOPOB B ITOT
npouecc. IlogHaTHE YpOBHS NPHBEAO K INOJHOMY 3aTOIJIEHHIO YIOKAHBUX OCTPOBOB, (DOPMMPOBAHHIO
CPERHUX M BBICOKMX 0aiKajabCKUX Teppac, abpasuu CPEeqHEHEOMIEHCTOLUEHOBRX JEAHUKOBHX OTJIOXCHUI
(BIL10TH A0 coBpeMeHHoro yposHs 150—200 M), dopMuposanuio abpasuonnoit mrardopMel Ha 0. OabpxoH,
HAKOMJICHHIO MOANOPHEIX (hal(iif a/UTIOBHATbHO-03EPHBIX IECKOB B AeabTe CesIeHrH 1 Ha APYrux yyacTkax
BOCTOYHOTO 1mobepexpst 1 K (hopmupopanuo Kyaryuso-UpkyTHoro kaHana ¢roka Box Baiikana B cucremy
p. Enuceii, npumenmemy Ha cMeHy IIpamaHsypckoMy cToky B cucremy p. Jlena. 1o mopguatue ypoBHS
I POZIOJIXKANOCh CPABHUTENBHO Henonro. Ero reoMopdosornueckue mocaencTeMs M3YYEHH HENOCTATOYHO
MOJIHO, UX YAAETCS IPOCAENWATH JWIOb HA OTAC/AbHEIX yuacTkax. Ha m-ose Cearoit Hoc Bmime JecTHHIIH
Teppac, Ha BhicoTe npuMmepHO 250 M Hap DBaiikanoM, pacmofioXEHEl PEJUKTH IUTMOLEHOBOTO BhICOKOTO
HEAAMEHTA C KPacHONBETHOH kopoil BeiBerpuBaHus [50]. ITo-Buaummomy, 3TO ompenenseT BO3MOXHYIO
NpeAEbHYI0 BHICOTY 0ailKaNbCKUX Teppac HA AAHHOM yuactke. [IpuBefcHHBIE JAHHBIE O CBY3M TEppac C
W3MEHEHUSIMH YPOBHS BOOBL 03epa BOBCE HE 03HAYAIOT OTPUIUAHMS MX TEKTOHHYECKOTO Ae(hOPMHPOBAHMS.
ITpM3HaK¥ TEKTOHMYECKHM O0YCIOBJICHHBIX N3MECHEHUI ITOIOXEHUS TEPPACOBHIX YPOBHER HECOMHEHHH (CM.,
Hanpumep, [181), u sAcHO, YTO COBpEeMEHHOE BHICOTHOE MOJIOXKEHHE TEPPac — PpEe3YJbTAT COBOKYITHOTO
BO3/CHCTBHS TCKTOHWUYECKUX U rUAposoruueckux (akropos. CI0XHO OMPERETUTh BKIAL oGonx thakTopos
B KaXXIOM KOHKPETHOM CiIyuae, 9TO 3anaua OyAymux UCCaeIOBaHMI,

NmeroTcd Takxke KOPPEeKTHHE CIeAbl NafeHui ypoBHA Baiikana, OfHAKO IOKa He yAaeTcs MOJYUHTH
CKOJIbKO-HUOYb HANEKHBIE OLEHKY BO3MOXHOM BENMUMHBI 3T0ro nageuus. OHu KoaebaoTcs oT IKCTpe-
MaJIbHBIX 10 BECBMA OCTOPOXHHIX. [10-BHANMOMY, TIpeaea JOMYCTUMBIM OLIEHKAM JTUTETHHOCTH CHUXCHIH
YPOBHS KJaXyT AAHHEE 00 OTCYTCTBMH CJIEN0B CYIECTBOBAHNS OECCTOYHOTO BOAOEMA B TeucHHE Gonee ueM
10 000 ner.

B AHrapcxoM HCTOKE IIOpOr CTOKA PACTIONOXEH HA a0comoTHOM BhicoTe 454 M. B Kyatyuno-UpkyTroi
IOJMHE KOpeHHOoeE JoXe Bpan s Huxe 500 M. 3T BENMUKHB ONPEAEISIOT BO3MOXHOE CHUXEHHUE YPOBHS
baiikana Ha CKOABKO-HUOYAb IVINTENBHOE BPEMs, ONHAKO KPATKOBPEMEHHBIE CHHKCHHS MMEJIM MECTO U
MOIVIM ZOCTUraTh MHOIMX AECATKOB METPOB.

Astoper Gmarogapun C. Konmany (Teonormueckas cnyx6a CILA) sa mosie3Hbie AMCKYCCHH, MHH-
UMUpOBaBInMe Hamucauue 3toi crateu, M. H. llumapaesy 3a oOCyXAEHHE BOPOCA O THAPOJOHYECKMX
MOC/AEACTBUAX TMpeKpamenus croka Box DBaiikaaa, a takxe A. A. Kympunmuxomy m C. C. Ocaguemy 3a
o6CyXAeHNE pAaa BOIIPOCOB YETBEPTHUHOM reosiorun [1pubaiikaibs U COBMECTHBIE TOJIEBLIE TUCKYCCHH.

Pabora srinonxeda npu duaancosoit nogaepxke PODU (rpart Ne 00-05-65061).
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New data prove that a major rise in the Baikal water level (to 120-150 m) in the Middle
Pleistocene may have been caused by tectonic uplift of the western side of the Baikal basin
and is marked by medium and high terraces and deltaic sand deposition. As a result of
tectonic activity, the outlet of Baikal through the paleo-Manzurka valley to the Lena River
was barred 2.0-0.5 Ma ago and a new outlet appeared through the Iicha-Irkut valley to
the Yenisei system (0.5-0.06 Ma ago). This outflow was substituted by the present Angara
outlet, which was opened due to collapse of the Listvyanka block about 60 ka ago.
Calculations show that a geologically long lake level fall in the past is unlikely but short
low-stand episodes appear probable. The terraces surrounding the lake were produced by
the joint effect of hydrology and tectonism. Analysis of the past evolution of the drainage
network in the Western Baikal region allowed prediction of its possible future changes.
Water-level changes, terraces, evolution of drainage network, Lake Baikal

INTRODUCTION

Water level and its fluctuations is a key agent in the evolution of seas and lakes, as it shapes up the coast,
changes the water surface area and the position of the shoreline, influences the drainage and controls the
littoral/pelagic relationships and, hence, water temperature and other physical properties which, in turn, influence
the biota. Water-level changes in a basin are recorded in the geology and geomorphology of the surrounding fluvial
and lacustrine terraces. The terraces around Lake Baikal, though largely documented [1-14], still cause a lot of
discussions. Diverse opinions on their number and levels fall into three main classes:

— terraces are numerous and their elevation reaches 283 m [1] or even 600-700 m [3, 4] above present lake
level;

— there are 10 or 12 terraces with a maximum altitude of 200 m above present lake level [6, 7, 11];

— there are only four Baikal terraces with their elevations strongly varying due to neotectonic effects [4, 5].

The existing views on tectonism/hydrogeology interplay in the emergence of Baikal terraces are diverse as
well. This problem has been comprehensively discussed in [15] where it is concluded that “the lake level fluctuations
due solely to climate change must have been less than 2 m” and that “a major rise in the lake level is as unlikely
as a major fall” [15]. Colman believes that the observed relative lake-level changes can be explained by ongoing
rift-related tectonism rather than by climatic control [15]. He doubts the correlation of terraces with climatic
episodes suggested in [16] viewing the radiocarbon ages as the only ties [15]. Lamakin [5] correlated the timing
of four Baikal terraces to climate stages and their elevations above present lake level to tectonic activity which
caused a strong deformation. According to Osadchii [17], the Baikal terraces result solely from the lake level rise.
Thus, the current discussion focuses on three main points: (i) what is exact number, relative elevation, and ages
of the Baikal terraces; (ii) whether they were produced by water-level changes or by tectonic motions or by a
combined effect of hydrology and tectonism; (iii) whether the water-level changes, if any, were driven by climatic
or tectonic effects, or both.

As a result of recent studies, terraces above IV have been established reliably [9, 18]. Some have been
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Fig. 1. Location map of study region. 1 — Tyia Cape and Tyia River; 2 — Nyurundukan
River; 3 — Kurla Cape; 4 — Frolikha Bay; 5 — Slyudyanka River; 6 — Biraya River; 7 —
Rel river; 8 — Tompuda Bay; 9 — Solntse Pad’ Cape, 10 — Shartla River; 11 —
B. Ushkany Island; 12 — Svyatoi Nos Peninsula; 13 — Chivyrkui Gulf; 14 — Manzurka
River; 15 — Left Dikta River; 16 — Right Iikta River; 17 — Kurga River; 18 — Sasa
Cape; 19 — Nyurgan Bay; 20 — Olkhon Island; 21 — Uspan River; 22 — Sarma River;
23 — Mukhor Gulf; 24 — Anga River; 25 — Alagui Village; 26 — Buguldeika River; 27 —
Goloustnaya River; 28 — Nikola Village; 29 — Krestovaya River; 30 — Listvyanka Bay;
31 — B. Bystraya River; 32 — Ilcha River; 33 — Kultuk Village; 34 — Kultuchnaya River.

mapped [19]; tectonic origin was inferred for some old Baikal terraces discovered earlier [20, 21], except for those
with sponge fauna-bearing sands [22]. The fauna findings have to be confirmed by further studies. Low terraces
are well documented [9, 12], but the data on high terraces still hold much uncertainty.

This paper continues the ongoing discussion [11, 13, 15, 23] and presents data to advance, though not fully
conclude it. We consider water-level changes in Baikal, evolution of the drainage network (especially, the
Buguldeika River catchment) and past and present outlets. The discussion is based on geological and geomorphic
evidence obtained by traditional methods, as well as on studies of gammarid populations by molecular biology
techniques [24]. The location map is given in Fig. 1.

WATER-LEVEL FLUCTUATIONS IN LAKE BAIKAL
As noted above, river and lake terraces produced either by hydrological or tectonic agents present the most
common evidence of past water-level changes, if any. The water level of Baikal experienced both rises and falls.

The higher relative lake levels in the past are inferred from geological, geomorphic, paleontological, and
paleomagnetic evidence. Deposits with paleontologically constrained [25] Lower-Middle Pleistocene ages (including
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old limnic facies containing frustules of endemic Baikal diatoms [27]) were encountered on the western shore of
Olkhon in the Nyurga Bay (Fig. 1). Talus sandy loam of reverse magnetic polarity, containing Lower-Middle
Pleistocene fauna, occurs 1.5-2 m above the present lake level at the foot of terrace V (20-22 m) near Baikal’skoye
Village [25]. Similar loam with fauna about the same age was found at 2-3 m above Baikal in the Zagli Bay
(Olkhon) [26]. Thus, the reliably dated Lower-Middle Pleistocene deposits around Baikal occur at altitudes about
the present lake level.

At the same time, Middle Pleistocene (including paleontologically constrained [10, 27]) deposits exist at
higher elevations. For instance, old sediments with an assemblage of Baikal diatom frustules (determinations by
Chernyaeva and Cheremisinova) and remnants of Middle Pleistocene large mammals [10] age encountered within
the section of 40-80 m high terraces near the Tyya Cape (vicinity of Severobaikalsk). In the region of the Frolikha
Bay, they compose the floor of 4050 m and lower terraces. A wave-cut terrace is well expressed over the Nyurga
section at the top of Sasa Cape, about 80 m high (Olkhon), with flat lacustrine pebbles of non-weathered granite
scattered over its surface. The freshness of the pebbles indicates their relatively young age (Middle-Late
Pleistocene), as such granite pebbles on older terraces are most often weathered. Tectonic movements,
unambiguously testifying to lake level rise, cannot explain the existence of older terrace deposits below younger
ones. This is confirmed by Middle Pleistocene sands accumulated in the Selenga Delta and elsewhere on the
eastern coast under conditions of water backup, caused by the rise of lake level [12]. The evidence for the former
lake level rise is in line with the past drainage of Baikal through the Kultuk-Irkut paleovalley that occurred at that
time [11]. At present the valley floor is 700 m above sea level or 244 m above the level of Baikal. The paleovalley
1s truncated by a 110 m deep canyon (Fig. 2) produced by a later uplift along the border fault of the South Baikal
basin, and the canyon depth (updated according to a large-scale map) can be considered a measure of the latest
tectonic uplift. Therefore, the relative lake level rise in Middle Pleistocene time may have amounted to
120-130 m [11].

A similar magnitude was inferred from elevations of terraces on Bol’shoi Ushkany island, where typical
lacustrine pebbles are locally preserved on the highest terrace (island’s top) at 671 m asl (or over 200 m above
the present Baikal level) [4]. The first (Holocene) terrace is 5 m above the lake on the island but as low as 1.5
to 3 m elsewhere [9, 28], i.e., the neotecionic uplift has been about 2.5 m over the past 10 ka, at a rate of ~0.025
cm/yr. Though tentative, these estimates are in a satisfactory agreement with a rate of about 0.1 cm/yr suggested
in {9]. The uplift since the Middle Pleistocene (about 200 ka BP) must have been about 50 m. The corresponding
relative lake level rise in the Middle Pleistocene would be about 150 m, which agrees with the 120~130 m inferred
from the elevation of the Kultuk-Irkut outlet sill and does not contradict the evidence for up to 150-200 m terraces
present locally on the Baikal coast. Some high terraces were observed on Olkhon and locally on the eastern side
of North Baikal and were revealed by special geological and geomorphological surveys or by deciphering aerial
photographs on the Svyatoi Nos Peninsula [6-8, 14] (Fig. 3). In all cases lacustrine pebbles were found within
loam below subaerial facies. Terrace-like surfaces at the same elevations were inferred from aerial photographs
on the eastern side of Central Baikal as well [14]. Therefore, a former level of 120-150 m above the present
Baikal appears quite realistic.

The data on past episodes of lake level fall are controversial. It may be hypothesized that the Baikal level
was sometimes below the present one, but the magnitude of the drop, as well as duration and timing of the low
stand periods are problematic. Subaerial deposits occasionally occur on the beach and continue below the water,
for instance, near Kurla Cape where artifacts of a Paleolithic culture were found in submerged Late Pleistocene
subaerial loam (14C age 13-15 ka [29]). Similar evidence was reported from the region of the Buguldeika River
and the Mukhor and Chivyrkui gulfs. However, though indicating a low stand of Baikal in the latest Late
Pleistocene-earliest Holocene [30], these findings cannot provide estimates of its relative magnitude.

Hypothetical traces of an over 300 m fall in lake level in the Middle Pleistocene were found in the sedimentary
section of the Selenga delta [23]. However, this conclusion is doubtful [15] as the observed deltaic section can be
accounted for by tectonic subsidence. Neither can the submerged terraces help to estimate the level drop [30], as
their origin is unclear. A major fall in the lake level is indicated by the presence of glacial deposits at 300-400 m
(32, 33] and even 500 m (Frolikha region [31]) water depths, and by submerged deposits of a glacial maximum
below the present lake level found on the western lake side in the region of Lake Slyudyanskoye [34]. A section
drilled there stripped glaciofluvial (below) and glacial and limnic (above) facies. The base of the sedimentary
sequence is at 352 m asl, and the glacial sediments proper start at 399 m asl (57 m below the present Baikal level)
and reach 474 m asl (18 m above Baikal).

Therefore, we may be positive that the Baikal level repeatedly had been below the present level in the past.
However, the major fall is inconsistent with the lack of evidence for closed-basin conditions in the Baikal sediments
[15, 35], though some authors [31] suggest repeated long episodes of the closed basinal regime. If Baikal did exist
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(modified after [11] ). I — riverbed and low flood plain alluvium (boulders, pebbles, sands,
sandy loam), Q%V; 2 — high flood plain alluvium, talus, and slope wash (sands, loamy sand,

sandy loam), Q%V; 3 — talus and slope wash of near-valley pediments and alluvial fan debris
slope-foot aprons (debris, sandy loam), an + Qrv; 4 — alluvium of 6-8 m high terrace I
(pebbles, sands), Qi‘n + Qqv; 5 — Zyrkuzun Formation of talus and slope wash (landwaste,
debris, sandy loam) Q%H; 6 — alluvium of 12-16 m high terrace II (pebbles, sands, sandy
loam), Q% ; 7 — Bystraya Formation: a — alluvial and slope-wash boulders and pebbles; b—
talus and slope wash debris and landwaste; ¢ — talus landwaste and sandy loam, Q%nbs; 8 —

alluvium of 30 m high terrace III (boulders and pebbles), an; 9 — Ilcha Formation of alluvial
boulders and pebbles, upper section, Qyy_yyil/2; 10 — Ilcha Formation of alluvial boulders and
pebbles, lower section, Qyyo_jil/1; 11 — Lower(?)—Middle Quaternary ochre alluvial sands
(Qy2.1); 12 — Upper Pliocene ocher conglomerates and debris deposits (N%I); 13 — Precamb-
rian rocks; 14 — flow directions of Paleo-Irkut; 15 — borehole; 16 — fault.

as a closed (not overflowing) lake for some time, evaporation would rapidly increase dissolved solids, leading to
saturation with respect to calcite and its chemical precipitation. However, it is known that carbonates are rare to
absent in the bottom sediments of Baikal. Siderite and rodochrosite found recently below 300 m of subbottom
depth during drilling on the Akademichesky Ridge [36] belong to pre-Quaternary deposition and their interpretation
is beyond the considered period of the Baikal history.

The time from the onset of the closed-basin conditions to the onset of calcite precipitation can be estimated
as follows (calculations are for concentrations in gramm-ion/l). Saturation with respect to CaCO, is calculated
[37] as

[CO;] [Ca] (f")*/PS CaCO4(r) (1)
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Fig. 3. Elevations of Baikal terraces on Svyatoi Nos Peninsula, inferred from deciphering of aerial
photographs and field observations. I — pebble occurrences; 2 — terrace back kink; 3 — elevation of
terrace back kink above Baikal level.

where in brackets are concentrations of Ca and COj ions; f” and f” are activity coefficients of mono- and di-valent
ions calculated from ionic strength by a simplified formula for low-mineralized solutions [37]; in our case
/=092, f”=0.71; product of calcite solubility, PS CaCOj;(r), is tabulated. For Baikal, at ¢ = 3.6 °C, it is
4.65-107°.

[CO4] was calculated from the measured concentration of HCOj (under an assumption that alkalinity (Alk)
roughly equals the concentration of HCOj ions) at a given pH, as:

[COs] = Alk K2 K, + f7/f’ [aH*] 2)
where aH" is the activity of H' ions, K, is the second dissociation constant of carbonic acid. At 3.6 °C the constant
K,=21110"11,

Saturation of the Baikal water with respect to calcite is calculated from (1) and (2) for pH =76 and ¢t =
3.6 °C. Concentrations of Ca>* and HCOj ions are 16.1 and 66.7 mg/l, respectively [39]. At these concentrations,

saturation is as low as 4.8%, i.., the Baikal water is strongly undersaturated with respect to calcite.
Saturation can be then calculated for the time 1000 years later and the same conditions of element supply,

pH, and water temperature. The riverine and atmospheric inputs of Ca®* and HCOj5 ions are now 1090 and

4440 Ktons/yr, respectively [40]. With the 23,000 km?> of the lake volume, saturation of the water with respect to
CaCO; will be about 73% in 1000 yr and about 4300% in 10,000 yr. Calcite can form strongly supersaturated
solutions without precipitation of the solid phase. Therefore, chemical deposition may occur about 10,000 years
after the outflow stops, i.e., when water is thousand times supersaturated. This tming (10,000 yr) was obtained
under the assumption of negative water budget, when, in the absence of outflow, the fluvial input is cancelled by
evaporation. Therefore, the closed-basin conditions in Baikal could have persisted for a geologically short time
only.

Thus, the magnitude of fall in the Baikal level should be less than that leading to a closed lake, and can be
inferred from the water budget. The lowest stand may have occurred during the maximum glaciation, which has
been commonly (but not very reliably) timed as the Middle Pleistocene [10, 41, 42]. However, the Baikal level
then rose after the paleo-Manzurka outlet to the Lena was barred by tectonic uplift [11, 41]. As estimated from
the water balance [43, 44], the rise caused by barred outflow must be as rapid as 1 m/yr, which is several orders
of magnitude as high as a reasonable rate of tectonic uplift. Therefore, the break-up of the paleo-Manzurka outlet
obviously was not geologically instantaneous. The lake level rose as a result of uplift of the western lake side
which accelerated in the Late Pliocene [18, 41]. However, the outflow through the paleo-Manzurka did not cease
to make Baikal a closed lake, as the level rise was more rapid than the uplift. The river valley incised in the
bedrock to a depth of 100~120 m [41] until the rising water level reached the elevation of another outlet sill (the
Kuituk-Irkut valley), which substituted the previous outlet.
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The Kultuk-Irkut paleovalley (Fig. 2) is filled with unconsolidated deposits stripped by drilling to a depth of
70 m. The deepest borehole of 635 m did not reach the valley floor. Taking into account the magnitude of the
later tectonic uplift (110 m, inferred from incision of the Ilcha River), the floor of the paleovalley must have
occurred below 525 m. Therefore, in the Middle Pleistocene the level of Baikal hardly could have dropped below
that depth for a long time. The present outlet sill at the Angara head is no more than 2 m below the Baikal level,
Le., is at 454 m asl. There is evidence that people could wade across the Angara in low-water years (Fialkov,
pers. commun.). Therefore, any major drop in the Baikal level (more than 2 m) would have blocked the outflow
and cause closed-basin conditions, which, as we have calculated, cannot have lasted for a geologically long time.

On the other hand, some Baikal inlets have overdeepened mouths, such as the Kultuchnaya valley (vicinity
of Kultuk Village) with its floor at a depth of 90 m (about 75 m below the present lake level) or the Rel valley
whose overdeepened mouth was revealed by drilling. If more abundant and systematic, the evidence of
overdeepened Baikal inlets would be a strong argument for past short episodes of a notable fall in the lake level.
Yet, the available data are too scarce to offer a solution.

RESTRUCTURING OF THE DRAINAGE SYSTEM OF THE LENA AND BAIKAL

The evolution of the surface topography in the Baikal rift was associated with restructuring of the drainage
system. The dynamics of the latter has been fairly well documented in the Western Baikal region [16, 41, 45-47].
Fragments of the oldest valleys (e.g., Kurga valley in the upper reaches of the Pravaya Ilikta [16] and a paleovalley
filled with Lower Paleocene and Miocene pebbles in the Tyia-Goremykino plateau on the Nyurundukan divide
(48, 49]) are assigned a Paleogene age based on the alluvium composition [16]. They belonged to a north-southerly
striking system of shallow but broad and voluminous streams that provided deposition of monomictic quartz sand
and pebble from the drained laterite and kaolinite weathering residuum. The main direction of flows was controlled
by the generally northward topographic slope and the orientation of the regional geological structures.

The roughly north-south direction of the major rivers held through Oligocene-Miocene time. Two parallel
old valleys filled with quartz pebbles extend along the foot of the western (in the Sarma basin) and eastern slopes
of the Primorsky Ridge. Fragments of the latter valley are preserved at about 500 m above Baikal on the escarpment
of the Primorsky Fault on the left side of the Kurma valley where it leaves the mountains. The composition of
the pebbles indicates that the detrital material was shed into the valley from both the Primorsky divide and from
inside the Baikal basin. The deposits traceable in the Buguldeika-Chernorud graben [5] near Tonty village apparently
belong to the same valley.

The onset of doming in the region turned the main flow to the WE and NW directions. The best documented
Late Pliocene-early Middle Pleistocene paleo-Manzurka system, which made the left-side head of the Lena [41],
partly retained the north-south direction, but some of its streams were striking northwest and north-northwest. The
paleo-Manzurka drained the southern part of a Paleogene-Neogene swampy area in the Baikal foredeep and dried
lakes and marshes there (Fig. 4).

The evolution of the Buguldeika River that was part of the paleo-Manzurka system is a good example of
Pleistocene changes of the drainage network. In the Late Pliocene — early Middle Pleistocene, its present upper
and middle reaches belonged to the paleo-Manzurka that flew out of Baikal (near the Goloustnaya mouth) and
into the Lena (below Kachug Village [11, 41]) (Fig. 5, a). In the Early-Middle Pleistocene, the paleo-Manzurka
outlet was barred (see above), and the valley dispersed into several small valleys. Its upper part became followed
by the Goloustnaya River (present Baikal inlet), and the lower part has retained the direction of the Lena. This
lower segment of the dispersed paleovalley included the Middle Pleistocene Buguldeika valley (Fig. 5, b).
Accelerated uprise of the rift side in the Late Pleistocene caused active incision of short Baikal inlets which ate
their way landward by backward erosion and formed deep V-shaped canyons making a sharp contrast against the
pre-tift topography. One major inlet that followed the NW striking Buguldeika fault reached the broad shallow
valley of the Middle Pleistocene Buguldeika, captured its stream and turned it toward Baikal. The interception
point is 25 km far from the Buguldeika mouth (vicinity of Alagui Village). The village is located within the older
broad part of the valley which contains locally preserved Upper Pliocene-Middle Pleistocene paleo-Manzurka
deposits eroded by the Buguldeika to a depth of 5 to 20 m. The present Buguldeika flows slowly in a shallow
broad valley above the capture point, which is distinctly expressed in the surface topography. Below this point
there is a deep canyon produced by Late Pleistocene erosional incision. The upper valley of the slow Buguldeika
formed mainly in the Middle Pleistocene by a stream that belonged to the Lena system (Fig. 5, ¢).

A similar configuration of young canyons and older valley segments is also well expressed in the Anga and
Sarma Rivers (Fig. 5, ¢) where backward erosion progressed landward rather far away from the Primorsky fault
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Fig. 4. Generalized geomorphology and paleovalleys in western Baikal region [40].
I — Upper Lena shield uplift; 2 — Baikal foredeep; 3 — Baikal dome; 4 — Maloye
More basin (a) and Olkhon uplifted block (b); 5 — Paleogene and Early Neogene
deposits; 6 — Upper Pliocene-Early Quaternary Manzurka alluvium; 7 — paleoval-
leys; 8 — flow direction of paleo-Manzurka; 9 — Lena-Angara-Baikal divide; 10 —
cross-section line; 11 — floor surface of Manzurka alluvium; 12 — deformation of
paleo-Manzurka thalweg; 13 — major faults: ¢ — observed; b — hypothetical.
Cross section below shows longitudinal profile of paleo-Manzurka.

scarp: 25 km along Buguldeika, 18 km along Anga, and 12 km along Sarma. In small streams the kink points of
the former profiles are only 2—4 km far from the fault scarp but are expressed as clearly.

The restructuring of the river network and related capture of river heads in the Angara-Lena system have
advanced as far as the Sarma River along the western side of the South and Central Baikal, and can be expected
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to progress northeastward. The upper Lena may be captured by the Solntse-Pad’ River, a stream feeding Baikal,
Lena may be beheaded and its upper tributaries turned to Baikal (Fig. 6).

These changes in configuration of the drainage system were induced by uprise of the western rift shoulder
since ~3.0~2.5 Ma ago (Olkhon tectonic activity) [16, 18]. As a result, the paleo-Manzurka incised a deep valley
which was then filled by up to 120 m thick constrative alluvium {41]. The more rapid uplift during the Primorsky
tectonic stage broke the Lena outlet in the Middle Pleistocene (or, possibly, earliest Middle Pleistocene) and
deformed the paleo-Manzurka thalweg (Fig. 4).

QUATERNARY EVOLUTION OF THE BAIKAL DRAINAGE SYSTEM

After the break-up of the Lena outlet, Baikal became drained through the Kultuk-Irkut valley to the Yenisei
system. This outlet existed for a relatively short time until the lower-elevated Angara outlet appeared in the second
half of the Late Pleistocene. However, the Irkut-Baikal link disappeared only after the second Irkut terrace had
shaped up about 20 ka BP [11].

The Angara outlet was produced by tectonic collapse of the Listvyanka block [33] during the Tyia tectonic
stage that started about 150-120 ka BP [16, 18). The collapse cleared the way into the north-southerly striking
neotectonic graben used before by a small north flowing stream. The graben’s border faults are well expressed in
the surface topography on both sides of the present Angara near its head and have been traced by geophysical
methods as far as the basement of the Siberian Platform in the region of Irkutsk (Fig. 7). The Angara outlet is
assigned an age of 40 to 60 ka, from geological and geomorphic evidence [11, 28]. There are only two low terraces
in the Angara valley near its source [11] (12-14 m terrace II and 6-8 m terrace I). Terrace I emerged during the
Sartan glacial (24-20 ka), and the 12-14 m terrace originated during the preceding Karga interglacial. Yet, the
presence of up to 100 m high Angara terraces below the Irkut mouth is evidence for the existence of two segments
of different ages: the younger upper stream from the head to the Irkut mouth and the older (latest Pliocene-earliest
Pleistocene) lower stream. A study, by methods of molecular biology, of gammarid populations (Eulimnogammarus
cyaneus) on both sides of the Angara outlet in western South Baikal (Fig. 8, a) showed that the populations
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separated (Fig. 8, b) about 60 ka BP [24]. This appears a reliable timing for the initiation of outflow through the

Angara. The generalized evolution of the drainage system is shown schematically in Fig. 9.
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Fig. 9. Past and present outlets of Baikal. 1 — through paleo-Manzurka
valley to Lena system (2.0-0.5 Ma); 2 — through Iicha-Irkut valley to Yenisei
system (0.5-0.06 Ma): 3 — through Angara (0.06 Ma to present).

CONCLUSIONS

The past changes in the Baikal level are indicated by reliable geological and geomorphic evidence. These
changes produced medium-elevated terraces in the Middle Pleistocene. Minor water-level changes in the Late
Pleistocene which caused emergence of low terraces (I to IV; up to 2025 m high) can be correlated to climatic
episodes and the subsequent elevation decrease of the outlet sill due to erosional deepening of the Angara valley.
Some layers in the sedimentary sections of the low terraces correspond to the Pleistocene cooling stages, as it was
inferred from the presence of cryogenic deformations and dropstones, palynological evidence, data on relationships
between lacustrine and glacial facies [9, 12, 16], and not merely based on few radiocarbon ages as Colman [15]
thought. The greatest rise of the Baikal level was related to tectonic damming, most likely, in the Middle Pleistocene.
It remains unclear whether climatic effects were involved. As a result of the water-level rise, the Ushkany islands
were submerged, medium and high terraces emerged on Baikal and a wave-cut terrace on Olkhon, Middle
Pleistocene glacial deposits were eroded (up to the present level of 150-200 m) and pond alluvial-lacustrine sands
accumulated in the Selenga Delta and elsewhere on the eastern side of Baikal; a new outlet through the Kultak-Irkut
valley to the Yenisei system substituted the paleo-Manzurka outlet to the Lena. The high stand was relatively
short. Its geomorphic consequences have been as yet poorly studied, as they are expressed only locally. The possible
ultimate height of the terraces on the eastern side of Baikal (Svyatoi Nos Peninsula) is marked by red kaolinite
derived from weathered Pliocene pediment [50] above the terraces, at an altitude about 250 m above the present
Baikal level. The relation of terraces to water-level changes in Baikal does not rule out their tectonic deformation.
The evidence of tectonic changes in the position of the terrace levels causes no doubt (e.g., [18]), and the present
elevations of the terraces obviously result from the combined effect of hydrology - and tectonism, though the
contribution of each is difficult to estimate.

Episodes of a past fall in the Baikal level are indicated by geomorphic and geological evidence, yet have so
far eluded reliable estimation of the magnitude, which varies according to different authors from hundreds of
meters to less than 2 m. The duration of low stand can be apparently constrained by the absence of evidence for
more than 10 ka long closed-basin conditions.
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Some constraints on the possible magnitude of the lake-level drop may be inferred from the altitude of the
Angara outlet sill (454 m asl) and the depth of the Kultuk-Irkut valley floor (hardly below 500 m asl), though
short episodes of a fall of tens of meters may have occurred as well.

This paper was inspired by discussions with S. Colman (USGS) and shaped up through discussions with
M.N. Shimaraev, who investigated the consequences of drainage bar in Baikal, and with A.A. Kul’chitskii and
S.S. Osadchii, specialists in the Quaternary geology of the Baikal region.
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