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OxapakTepM30BaH apealibHblil cTpaTOTUN YUOUTCKOTO OJiefiecHEHUsI B CTpaTUTpauIeCcKoi cxeme YeTBep-
TUYHBIX OTJIOXKeHU I Antae-CassHCKOM TOpHOI 00JIaCTH, COOTBETCTBYOIIMIA 110 BpeMeHu LGM (mmociienHe-
MY JIETHUKOBOMY MaKCUMYyMY), T.€. YeTBEPTOU CTYNEHU BEPXHErO HEeOIUIeHCTOIleHAa POCCUICKOM CTpaTh-
rpacdudeckoii mkanabl. ONMMcaHbl M MPUBSI3aHbl OMIOPHBIE T€OJOTMYeCKUe pa3pe3bl TMaMUKTOHOB YUOUT-
ckoro ropusoHTa. [IpuBeaeHa naneoreorpaduyeckas cxeMa ¢ KoHTypamu Yuburckoro u Maanieiickoro
JiemHuKoB BpeMeHr LGM, cocTaBiieHHasl 110 MaTepraiaM JMCTaHIIMOHHOTO 30HIMPOBAHMSI, MTOJIEBBIX T€0-
MOpdOSIOTUYECKUX HAOIONEHUIT 1 3aBepeHHas TeOJIOTUYECKUMU JaHHBIMU. [ToKa3aHbl TpaHULIbI JIETHU-
KOBO-TIonnpyaHoro bapaTtanbckoro o3epa 1o ypoBHio noarorieHus 1700 M. DToMy ypOBHIO COOTBETCTBY -
IOT BEpXHUE TIOIIAIKU Teppac Ha CEBEpO-BOCTOUHOI okpanHe Kypaiickoit koTiioBUHBI. B cTapoit nonvnHe
Yyu oOHapyKeHbl BaJIyHHO-IJILIOOBHUKM, OTJIOXKEHHbBIE TIPOPHIBOM OaparaibcKoro o3epa. OHM caaraioT
TeJIO TeppaChl BLICOTOI OKOJI0 5—7 M, Bpe3aHHO B YMOUTCKYIO MOPEHY. YCTaHOBJICHO, YTO YMOUTCKAsI MO-
peHa BJIOXEeHa B CaJIbIKApCKYIO CYMepraBOAKOBYIO TOJIILY, CIEAOBATEIbHO, CAIbIXKAPCKUI 1 GapaTaib-
CKMit TPOPBIBBI PA3HOBO3PACTHBI M PA3HOMACIITAOHBI.
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BBEAEHWE

YUUOUTCKUI JIEMHUKOBBIM TOPU3OHT SIBJISIETCS
MepBbIM cTparurpacuyeckuM MoapasiesieHueM B
peruoHajibHOM cTpaTurpaduyeckoint cxeme I'opHoro
AJlTasi, KOTOPbIi TTOJYyYMJT HaeXKHOE TeOXPOHOMET -
puyeckoe 000CHOBaHNE METOJOM ONITUYECKU CTUMY-
supoBaHHOM JoMuHecHeHIU (OCJI) (301bHUKOB
u nap., 2021). IlepBoHayaabHO YMOMTCKas MOpPEHaA
ObLIa BBIZIEJIEHA B HU30BbBIX p. UnbnTku, y mmoc. Yn-
out (puc. 1), Mo KOMILIEKCY JISTHUKOBOIO pejibeda.
[Tpu 3TOM COOGCTBEHHO rOJIOCTPATOTUIT KaK OTTOPHBIA
reoJI0TUYeCKuid pa3pe3 onucaH He OblI, a B PEruo-
HalbHOI cTparurpaduyeckoit cxeme (bopucos, 1984)
ObLT yKa3aH JIEKTOCTPATOTUII, JATUPOBAHHBIN Tep-
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mooMuHecHeHTHBIM MeTonoMm (TJI) B Yaranckom
paspe3se, pacIioJIOXKeHHOM Ha I0T0-3allaJHON OKpau-
He Yyiickoii KoTioBUHBI. Bo3pacT 3TOr0 ropu3oHra B
CXeMe€ YeTBePTUUHBIX OTJIOXeHUit Antae-CasHCKOi
TOpPHOI 00JIACTU CUMTAJICSI COOTBETCTBYIOIIMM BTO-
poii CTyIIeHU BEpXHEro HeoruielictorieHa Poccuii-
ckoit mKkanel (CButou u Ap., 1978). OnHako narhl,
MoJydeHHbIE OKOJIO ToayBeka Hazanm TJI meTomom
CTaporo MOKOJICHMsI, CpeIr HAayYHOIro COOOIeCTBa
JIaBHO YK€ HE CUMTAIOTCSI BaJIMIHLIMU, B pPe3yJIbTaTe
Yyero JaHHBIM TOPU3OHT (aKTUUYECKHU ITOTEPSIIT JIEKTO-
CTPaATOTUII, U €r0 cTpaTurpaduieckas Io3uLIUsI CTa-
Jla HESICHOM.

BospacT nocnienHero ojieneHeHUs B paiioHe, TIpU-
JIeralolleM K HaceJICHHbIM ITyHKTaM YuouT u Akrai,
onpeneneH 1o tpemM OCJI matam B MHTepBaje OT
14.4 TeIC. 1. H. 10 21.0 THIC. JI. H. B TTIeCKaX MPUJICTHU -
KOBOTr0 0apaTajibCKOTO 03epa, MOAIPYKMBABILIETOCS
B JAaHHOM palioHe MOCJIeAHUM JemHUKoM. OmHaKo
BBICOKA BEPOSITHOCTh TOTO, YTO TTOCJICAHUI 3TAIT Cy-
IIIECTBOBAHUS 3TOTO 03€pa ObLI CBSI3aH C MOATPYXKHU-
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Puc. 1. [Taneoreorpaduueckas cxema paitoHa cpenneit Hyu Ha MakcumyM YMOUTCKOrO OJeIeHEeHUSI.

1 — Touku HabmoaeHUs (IUMPHI B IPSIMOYTOJIbHUKAX — HOMEpa TO4YeK); 2 — HaceJeHHbIE ITyHKTHI; 3 — KaHaJ IIpopbIBa 0apa-
TaJILCKOTO 03epa B cTapoii gojinHe Yyn; 4 — ocHOBHbBIE peku; 5 — bapataibckoe JIeTHUKOBO-TIONNPYIHOE 03epo; 6 — 00JIacTu
pacnpoctpaHeHust JienHUKoB BpeMeHr LGM 1o [13 1 1nojieBbIM HaOII0IEHUSIM.

Fig. 1. A Paleogegeographic map of the basin of the middle Chuya and the proposed scheme for the distribution of the Chibit

glaciation.

1 — observation points (numbers in rectangles — numbers of points); 2 — settlements; 3 — channel of the outburst of the Baratal
lake in the old Chuya valley; 4 — main rivers; 5 — Baratal ice-dammed lake; 6 — areas of distribution of glaciers of the LGM time

according to remote sensing and field observations.

BaHMEM YyXe He JISTHUKOM, a OCTaBJIEHHON UM MO-
peHHOI TIoTUHOM (30JBbHUKOB U np., 2016, 2021).
Takmm oOpa3oM, BO3pacT YMOUTCKOTO TOPU3OHTA 10
HOBBIM T€OXPOHOMETPUYECKUM JaHHBIM COIOCTaB-
asercss ¢ LGM (1mmocienHuit JIEMHUKOBBIM MaKCH-
MYM) M COOTBETCTBYET YETBEPTOIl CTYIIEHU BEPXHETO
HEeOoIIeiiCTolIeHa POCCUIMCKOIT cTpaTurpaduieckoit
mKajbl. OTHAKO 10 CHX IOpP OCTAeTCsI HE BBISICHEH-
HOI MO3AHEMJIEMCTOLIEHOBAs UCTOPUS CTApOii U HO-
Boit nonuH Yyn. O6pazoBaHue HOBOro kaHboHa Yyn
OTHOCUTCSI HEKOTOphIMU HcciieqoBaTeasiMu (Panin,
Baryshnikov, 2015a,b) K Havaly no3mHerieicToe-
HOBOM X0s104HOM 2110XU 0K0J10 80—100 ThIC. J1. H. EC-
a1 B LGM Yuburcko-AKTaIlICKUI JEIHUK 3alaKo-
BBIBaJI CTapyro JoaMHY Yy 1 mepeHanpasiisiji €€ BO-
bl B 00XO/d IO HOBOMY KaHbOHY, TO B pe3yJibTaTe
KaKOM IMJIOTUHBI BOZHUKAJIO MoAnpynHoe baparaib-
ckoe 03epo? CKOJIbKO BPEMEHU TaKoe 03€po Cylle-
CTBOBAJIO M KAKOB OBLJT €r0 MaKCUMaJIbHbII YpOBEHb?
IIpopriBasiock 11 baparanbckoe o3epo Ipu 3aBep-
IIEHUM YUOUTCKOTO OJIEACHEHUSI, U eCIU Ja, TO Ka-
KOBBI OBIJIM MacImTaObl Takoro nmpopeiBa? Paccmor-
puM reoMop@oJOrniyeckKue, reojloruueckue u reo-
XPOHOMETpUUYECKUE NaHHbIE, KOTOPbIC MO3BOJISIT JaTh
OTBEThI HA 3TU BOIIPOCHI.
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TFEOJIOTO-TEOMOP®OOJOIMYECKHE
JAHHDBIE

IIpexne Bcero B CBSI3M C OTCYTCTBUEM OITYOJIMKO-
BaHHOTO YMOUTCKOTO rOJI0CTPATOTUIIA 1 ITOTEPeit ya-
raHCKOTO JIEKTOCTPATOTUIA CJIeAyeT OMUcaTh OMop-
HBIE€ pa3pe3bl C MOPEHAMM, COOTBETCTBYIOLLIMMHU YK~
OUTCKOMY OJieleHeHnl0. B 2Toil CBSI3M CTOUT
OTMETUTh, YTO (DAKTUUECKU BCE THO “cTapoit” moyim-
HBI Yyr OT ydacTka, IMpUIEralollero K IocelKy AK-
Taml, 70 yJacTKa, IIPUJIETaoniero K rmocesky Ymomnr,
BbICTJIaHO AuamMukToHamMu (puc. 1). To ectb co06-
CTBEHHO (paKT HAIMUMsI MOPEH B 3TOM palioHE CUM-
TaeTcs 00IenNpU3HAHHBIM U HUKEM 13 HCCliea0oBaTe-
Jeit TopHoro Antasi HUKOTIa He MOABEprajcs co-
MHeHMI0. YTo KacaeTcss OOHaXXeHWM, HOCTYITHBIX
HEMoCPeACTBEHHOMY HaOJIIOJEHUIO, TO B KauyecTBE
TaKOBBIX MOXHO yKa3aTh Ha IIPUIOPOXKHBIC OOPBIBHI,
pacItojioXXeHHbIe BOOJIb I0XXHO 00OUYMHBI TPaCChl
P-256 (Yyiickuii TpakT) Ha ieBoGepexbe pek Ynout-
Ka 1 MeHKa, pycjla KOTOPBIX HaXOASITCS BHYTPU CTa-
poii nonuHb! Yyn.

T. H. Ne 1 Ha puc. 1. KoopauHatsr: 50.31402° c. 1.,
87.56902° B. 1., abc. BbIcoTa 1280 M. OOHaxXeHUE Ha-
XOMUTCSI Ha JieBoM Oepery peku MeHka, 789-i1 km

Ne 1 2023
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Puc. 2. KoJIOHKH OITOPHBIX YETBEPTUYHBIX Pa3pe30B.

[ — asieBponenuT; 2 — ajleBpUT; 3 — MeCcoK; 4 — rpaBuii; 5 — rajgbkKa; 6 — BaJlyHbl; 7 — ApecBa; & — IMaMUKTOH; 9 — IIIbIOBI;
10 — nmaneonousa; /1 — cIOUCTOCTD; 12 — TIOMUHECLIEHTHBIC U paauoyrieponHbie AaThl (Panin, Baryshnikov, 2015a,b; Agatova

et al., 2020; 3oapHUKOB U Op., 2021).
Fig. 2. Columns of reference Quaternary sections.

1 — aleuropelite; 2 — aleurite; 3 — sand; 4 — gravel; 5 — pebbles; 6 —

boulders; 7— gruss; § — diamicton; 9— blocks; /10— paleosoil;

11 —bedding; 12 — luminescence and radiocarbon dates (Panin and Baryshnikov, 2015a,b; Agatova et al., 2020; Zolnikov et al.,

2021).

Tpaccel P-256 (komonka Ne 1 Ha puc. 2). 3nech B TIpU-
JIOPOXKHBIX OOPBIBaX BIOJIb I0XKHOI 00OYMHEI TPACCHI
P-256 mpociexxuBaeTcsi Ha MPOTSIKEHUU HECKOJb-
KHX JIECSITKOB METPOB CepUst OOHAXKEHUIA TTajleBO-ce-
pOTO HECJIIOMCTOrO TMAMUKTOHA C BaJlyHAMU U TaJlb-
KaMu B ¢opMe JIeIOTPaHHUKOB B aJIeBPOIIECYaHOM
3anonHuTesie. [IpolLIeHTHOE COOTHOIIEHUE TPyObIX
00JIOMKOB U 3aITOJIHUTEISI CYLLIECTBEHHO BApbUPYET B
npeaenax ooHaxeHust. MectamMu (GUKCUPYIOTCS OT-
TOPKEHIIbI TUTU(GULIMPOBAHHBIX MAJIE030MCKUX TT0-
pon. Ilerporpaduyeckuii coctaB 00JJOMOUYHOIO Ma-
Tepuajla Pa3HOPOIHBIN, UTO CBUACTEIBLCTBYET O €ro
3HAYUTEJIBHOM II€pPEMEIIEHUN OT UCTOYHUKOB CHO-
ca. BricoTa OpoBKU OOHaXXeHUI, a cliefoBaTeIbHO,
U BUAMMAsT MOIIIHOCTb JUAMUKTOHA OKOJIO 4 M. [laH-
HBIII TEOJIOTMYECKU pa3pe3 TpeiaracTcs CUYuTaTh
JIEKTOCTPATOTUIIOM YUOMUTCKOW MOpPEHBI, ChOpMHU-
pPOBaHHOM AKTAIICKO-YMOUTCKUM JICTHUKOM.

T. H. Ne 2 Ha puc. 1 (kononka Ne 2 Ha puc. 2). Ko-
opauHathl: 50.31414° c. m1., 87.56872° B. 1., abGC. BbI-
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cora 1280 m. OOHakeHMe HaXOAUTCS Ha JIEBOM Oepe-
ry peku MeHka, 789-it kM Tpaccel P-256, mpuMepHO
B 50 M 3ananHee pa3pe3a Ne 1. B mpuaopoxHoii Bpe3-
Ke OOHa>KeH IaJieBO-Cepblii HECJIOUCTHIM TMaMUKTOH
(B BOCTOYHOI1 4yacTu OOHaXXEeHWsI), HAABUHYTHII Ha
BaJIyHHUK C TaJIbKOM M IIbI0aMu (B 3aIllagfHOM YacTU
obHaxeHus1). [TJ1ocKoCTb CMecTUTE IS HaiBUra rajaa-
€T Ha BOCTOK IT10JI yIJioM 0Ko0j10 30—40°. JInaMuKTOH
najieBO-Cephlil ¢ BaJlyHaMU U TajbKaMU B (popme Jie-
JorpaHHUKoB (rpuMepHo 40% oT 006111ero 00beMa) ¢
ajieBporiecyaHbIM 3arojHenreM (rmpumepHo 60% ot
oOmero oobemMa). JAMaMMKTOH TpakTyeTcs KakK OC-
HOBHasi MOpeHa AKTalICKO-YMnOUTCKOro JeqHuKa, a
IPOMBITBII BaJIlyHHUK C TILI0AMY MHTEPIPETUPYESTCS
KakK caJibJxkKapcKas Tojiia. Bugyumass MOIIHOCTh OT-
JIoXeHui okoo 6 M. IIpoTszKeHHOCTh OOHAXKEHUS
okono 15 m. Hameranme 4mOWUTCKOM MOpEHBI Ha
CaJIbIKapCKYIO TOJILLY YKa3bIBA€T Ha TO, YTO YUOUT-
CKUI1 TMaMUKTOH MOJIOXKE CaIbIKAPCKNX OTJIOKCHMIA,
BO3pacT KOTOPHIX B MaJjiosiTIoMaHCKOM BITaJIMHE, C
Ne 1
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yayetoM OCJI-maTupoBKu, orpenescH Kak 90 ThiC. J1. H.
(3ompHUKOB U Ap., 2016). HaGmomaemast cTpyKkTypa
MNpPEICTaBIsIET COOOM IISLIMOIIAPhSIK — ITOJOTUiA Ha-
JIBUT YMOUTCKOIM MOpEHBI Ha cajlbIKapCcKue BaJyH-
HUKU.

T. H. Ne 3 Ha puc. 1 (kononka Ne 3 Ha puc. 2). Ko-
opauHathl: 50.25433° ¢. u1., 87.66302° B. 1., aGC. BbI-
cota 1455 M. OOGHaxxeHHE MPOTSIKEHHOCTHIO OKOJIO
20 M HaxoguUTCsI Ha TIpaBoM Gepery p. Uysa Heganeko
oT HemocTpoeHHOU Akrtamckoii I'®DC, B paifoHe
BETBJICHUSI HA CTapy1o U HOBYIO 10JuHbI Uyu. B cTeH-
Ke 0OpbIBa BCKPHIT CEPhIil HECTIOUCTBII TUAMUKTOH.
I'py6oo6aoMounbIii Matepuan (mpumepHo 30% ot
o0111ero o0beMa) TpeAcTaBiIeH JieorpaHHUKaMU Ba-
JIyHaMM U TajibKaMU, a TaAKKe IPECBOM. 3aMOIHUTENb
ajieBporiecuaHblii (mpumepHo 70% oT 00111ero 0obeMa).
AJsieBpuTOBOIi cocTaBisitollei (“JIGTHUKOBOU MyKHU’)
GOJIbIIIE YeM ITeCYaHOl B COOTHOLIEHUU NPUOIN3U-
TenbHO 2— 1. [TomomBa nuaMnKTOHA HE BCKpHBITa. Bu-
JMMasi MOLIIHOCTh IMaMUKTOHA 5 M. ['eHe3uc — MoHO-
JINTHAsI OCHOBHAsI MOpEHa, OTJIOXeHHass Maaieii-
CKUM MaJieOJISAHUKOM.

T. H. Ne 4 Ha puc. 1 (kononka Ne 4 Ha puc. 2). Ko-
opauHathl: 50.27134° c. u1., 87.66599° B. 1., aGC. BbI-
cora 1480 m. Cepust oOHaxkeHUIT BBICOTOM OoJjiee 4 M
1 pparMeHTapHOM MPOTIKEHHOCTHIO 0K0oJ10 30 M Ha-
XOJIUTCS Ha TIPaBOM OOPTY CTapoil oJuHBI p. Uy, B
MPUIOPOXKHON Bpe3dke Tpacchl P-256. B crenke 00-
PpbIBA BCKPBIT CEPbIii HECTTOUCThIN TUaMUKTOH, TPE/ -
CTaBJIEHHBII JIeJOTpaHHUKAMU, BAJIyHAMU U TaJlbKa-
MM C ajieBpoIleCYaHbIM 3anomHuTeaeM (1o 60—70%).
I'ene3nc — MoHoOJIMTHaAsS MopeHa Maareiickoro na-
JIeOJIeTHUKA.

Janee BHU3 110 JOJIMHE HAOJIIOJAETCS] MOPEHHBI
KOMILIeKC, (hUKCUpYIOIINii Kpait mpoaBukeHust Ma-
aleicKoro jJeaHuKa B crapyio noauHy Yyu. OT ko-
HEYHO-MOPEHHOTIO YCTyTla Ha MPOTSI>KEHU U HECKOJIb-
KHUX KUJIOMETPOB B CTOPOHY AKTallla OOHaXXKEeHUSsI 1 -
aMMKTOHOB OTCYTCTBYIOT (puc. 1). DT0 yKa3bIBaeT Ha
pa3pbIiB MexXay AKTALICKO-YMOUTCKUM JIETHUKOM,
3aHUMAaBIIUM CTapylo A0JUHY Yyu OT HaceJIeHHOTO
MMyHKTa AKTalll 0 HaceJeHHOro myHKTa Yuout u
JIGTHUKOM, BBIIBUHYBIIMMCS U3 NOJUHBI p. Maaiieit
yepes HOBYIO NOJIMHY YyHd M YaCTUYHO 3allelIuM B
cTapyto JoauHy peku Yys. O ToM, UTO 3TU JICTHUKU
HE CMBIKAJIUCh, CBUIETEbCTBYET HMUXKEOMMUCAHHbIMN
reoJIOrn4ecKuii pa3pes.

T. H. Ne 5 Ha puc. 1 (kononka Ne 5 Ha puc. 2). Ko-
opauHatel: 50.30231° c. m1., 87.66311° B. 1., aG¢. BbI-
cora 1385 M. 'eonornueckuii pazpe3 HaxoaAUTCs 0113
796-ro kM Tpaccel P-256. B nmpumopoxxHOM oOHaxe-
HUU BBICOTOI 4.2 M BCKPBIThl CyOrOpHU30HTaAIbHO-
napasieabHOCIOUCThIE aIeBPOTIEUThI, KOTOPbIE MO
TEKCTYPHOMY OOJMKY COOTBETCTBYIOT “JICHTOUHBIM
DIMHAM”’ 03EpHO-JIEAHUKOBOTO TUIA. OTUETIMBO
dukcupyercs: yepegoBaHMe 0OOJiee CBETIBIX “TOJI-
CTBIX” aJIeBPUTOBBIX CJIOMKOB U 00JIe€ TEMHBIX “TOH-
KMUX” MEeJTUTOBBIX cJioiKkoB. [To Bceil BUAMMOCTH 3TU
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OTJIOXKEHUSI CBUIIETEILCTBYIOT O CYIICCTBOBAaHUU
JIETHUKOBO-IIOAIIPYIHOTO 03epa, c(OpMUPOBABIIIC-
rocst Mmexxny Akramcko-Ynontcknm 1 Maameiickum
JIETHUKOBBIMU SI3bIKAMU B YCJIOBHUSIX OTCYTCTBUSI
BOJIHOTO CTOKA.

T. H. Ne 6 Ha puc. 1 (komonka Ne 6 Ha puc. 2). Ko-
opauHathl: 50.30237° c. 1., 87.65976° B. 1., aGc. BbI-
cora 1370 m. Heganeko oT T. H. N2 5 B cepuu Ipuao-
POXHBIX OOHaXXEHUIT BCKPHITHL Ha MIPOTSKEHUU 00-
nee 100 M AMAaMMKTOHBI, B KOTOPBIX Ha pas3HOit
BBICOTE MPUCYTCTBYIOT peaKie MaJIOMOIIHbIe 10 0.3 M
MPOC/ION TPaBUITHOIO MecKa C JMH3aMU aJeBpUTa.
JAnaMUKTOH Cephlii C JiemorpaHHMKaMU BaJlyHaMU U
rajbKaMy, a TaKKe C ajieBpOIleCYaHbIM 3aIIOJIHUTE-
JieM. Bunumasi MOIITHOCTh TMAMUKTOHOB OKOJIO 5 M.
ITo JaHHBIM JMCTAaHLIMOHHOIO 30HAUPOBAHMS 1 F'€0-
MOP(dOJIOrn4eCcKUM HabIIOACHUSIM 3Ta ITojioca 0OHa-
KeHuit Boab YyicKoro TpakTa BCKPBIBAET OTJIOXKE-
HUSI, OCTaBJIEHHbIe AKTaIICKO-YMOUTCKUM JIEAHU-
KOM, TIMTalolleil IIPOBUHIIME KOTOPOIO ObLI
Vnaranckuii jgemoeM, pacHojaraBIIMIiCS B OTHO-
MMEHHOI BnaguHe K ceBepy oT Kypaiickoro xpeora.

T. H. Ne 7 Ha puc. 1 (konoHka Ne 7 Ha puc. 2). Ko-
opauHaThL: 50.2672° c¢. 11., 87.66217° B. 1., abC. BBICO-
ta 1475 M. O6GHaxxeHue Haxonutcs 6113 801-ro KM
Tpacchl P-256. Ha naHHOM y4acTKe cTapoil JOJMHBI
p. Yys HaOmomaeTcss HeOobIIask Teppaca BBICOTOM
OT 5 10 7 M € TJIOLIAAKOMN MPOTSKEHHOCThIO HEMHO-
ruM 6oiiee 150 M ¥ IIMPUHOI HECKOJILKO NECITKOB M
(ecnmu cyuTaTh IO 00€ CTOPOHBI OT AOporu). Temo
Teppachl MOAPE3aHO JOPOXKHOM BhIEMKOI MIyOUMHOI
4.2 M, TAE BCKPBIT BAJIyHHO-IJILIOOBHUK OKATAHHBIIA.
TIpeobmamarot KpyrmHBIE BaTyHBI 00s1ee 0.5 M B morre-
peuHuke. B 70 cM oT OpoBKM HAaXOIUTCS TIPOCIIOi ce-
pPOro KpynmHO3epHUCTOIO TpaBUITHOIO IlecKa MecTa-
MU KOCOCJIOYaTOro, MecTaMy mapajjiejbHO-CION-
CTOro TOJIUMHON mnpubausuteabHo 15 cm. Ilo
reoMop@OoJIOrn4eCcKrMM HaOJIOASHUSIM TEJI0 Teppachl
Bpe3aHO B JMaMUKTOH, OOHaXXeHHbIN B T. H. No 4 u
Ne 3 o o6e cTopoHbl OT T. H. Ne 7 (puc. 1, 2).

T. H. Ne 8 Ha puc. 1 (komoHka Ne 8 Ha puc. 2). Ko-
opauHAaThL: 50.27996° c. 1., 87.67025° B. 1., aGC. BbI-
cota 1440 m. JleBnolii OOpT moJiMHBI “cTrapoit Yymu”.
Huxnwnii kapsep Menckoii I'DC. B cteHKax Kapbepa
BCKpbIBAeTCsl MepeciauBaHue TeckKa, ajleBporiecka,
IrPaBUMHOTO MecKa, IPeCBbl U TPaBUHO-TAJICUHUKA.
CloUCTOCTh MPEUMYIIECTBEHHO MapaljieJibHasi C
peAKHMMU MOJIOTUMU cpe3aHusaMu. B mocieqnem ciy-
yae BbIIIEJIeXalllie CepUM Cpe3aloT HUKeJIexXalllue,
co3/naBasi pUCYHOK SICHO YMTaeMbIX BHYTpHUpopma-
LIMOHHBIX YIJIOBbIX Hecornacuii. 1o ropuzoHTtanu
cTpaTU(GULIMPOBAHHAs TOJIIIA CMEHSIETCS MO3anKOM
OJIOKOB, MEXIy KOTOPbIMHU JIUOO TIPOCIIEXKUBAIOTCS
IV3BIOHKTUBHBIE TpaHUILIBI, JMOO HabmogaeTcs
aJieBpoOIIeCYaHbIif OTUIBIBHEBOI 3amojHUTENb. Kpo-
M€ TOTO, B MPUKPOBEJbHOM YacTU OTMeUaeTcsl nepe-
OTJIOKEHUE CKJIOHOBBIMM TIpolieccamu. CBOIHBIN
paspe3 cocrabisieT okoyio 10 m. ITo manHbiM (Panin,
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Baryshnikov, 2015a) 3meck moayueHbl OCJI maTer
51.3+5.4,53.6+4.8,81.3+6.1u98.8 % 7.3 ThIC. 1.
B nHTepnpeTaniuu LUTHPOBAHHBIX aBTOPOB pa3pe3
MPEACTaBIISIeT OTJI0XKEHUSI KpaeBOro 3aHapa JeaH -
Ka, 3aIl0JIHSBIIETO cTapylo noauHy Yym oxkoyo 80—
100 TBIC. J1. H., CO clIegamMu OoJiee TTO3IHETO TTepeMbI-
Ba. K dhmoBuonsiinagbHbIM OTJIOXKEHUSIM “TIEpBOTO
IIOCTMaKCUMaJIbHOTO” oyieAeHeHUsI (II0 COBpeMeH-
Hoit cxeMe — MU C 5-4) oTHOCHII 3TU OTJIOXKEHUS 1
E.B. JleBatkuH (1965). B npencraBieHnu psia aBTo-
pPOB HACTOSIIIIE CTaTbU, 3TO CyIIepPIIaBOIKOBBIE OT-
JIOXXEHUSI CPEemHUX Teppac ¢ IIePeOTIOKEHHBIMU
CKJIOHOBBIMM 0O0Opa3oBaHUSIMU B BepxHeil yactu. B
JII000M ciTydae M3y4eHHBIN KOMIUIEKC IIpeACcTaBIIsIeT
SPO3MOHHBIM OCTAaHEL, CJIOXEHHBIA OTJIOXEHUSIMU
SIIOXU IIEPBOI0 BEPXHEUYETBEPTUUYHOIO OJICICHEHUS
T'opHoro AnTasi, COOTBETCTBYIOIIETrO IO BpPEeMEHM
BTOPOM CTYIIEHM BepxHero HeorieiictoueHa Poc-
CUIACKOIT YeTBepTUUHOI 1Kaibl. CyllieCTBEHHO 1Tl -
COMETPUYECKM HIDKE 3THX OTJIOXEHMU HaXOIWTCS
YUOUTCKUI NISILIMOKOMIIJIEKC, BKITIOYAIOIINIL B ce0sT
KakK MOpPEHBI, TAK W BOMHO-JIEAHUKOBBLIC OCAIKMU.
CienyeT 0co00 OTMETUTB, UTO (pparMeHTHI CyTIepra-
BOJIKOBBIX Teppac Ha JIeBOM OOpPTYy CTapOil JTOJIMHBI
Yyu coxpaHWINCH UCKITIOYUTEIBHO Ha OTPE3Ke MEK-
ny Ynoutckum n MaameincKnuM JeTHUKOBBIMH KOM-
IUIEKCaMU, T.€. Ha TO TEppUTOPUU, KOTOPYIO JISTHM-
KOBBbI€ s13bIKM cTanuu LGM He 3aHMMAalM, CONIAaCHO
reoMop@oJI0THYeCcKOii cxeme puc. 1.

T. 0. Ne 9 Ha puc. 1 (konoHnka Ne 9 Ha puc. 2). Ko-
opauHathl: 50.28689° c. 11., 87.52230° B. 1., ab¢. BbI-
cota 1340 M. OnucbiBaeMoe TpUAOPOXKHOE OOHaXKe-
HUE IIPOTSKEHHOCTHIO HeMHOoruM 6oJiee 100 M 1 BbI-
cotoii 1o 1.5—2 M HaxomuTCsl Ha MpaBOM OOpPTYy
HOBO#1 10JMHBI p. Yysi BbILIE 110 TEYEHUIO OT KPaeBo-
ro KOMIUIeKca YMOUTCKOro ojieaeHenus (puc. 1). B
OOHaXKeHUM BCKPBITHI CBETJIO Cepbie aJIeBPOMNECKH C
MPUMEChIO JPECBbI, IIEOHS W MEJKOW TaJbKU.
®dparMeHTaMM1 OTMEUYaeTCsl HEYETKO BBhIpaKeHHas
CJIOMCTOCTh MapaJsljieibHasi CKJIOHY, HO B LI€JIOM OT-
JIoXkeHUst MaccuBHbIe. [1o TeKCTypHO-CTPYKTYPHBIM
OCOOEHHOCTSM BTU OTJIOXEHUS] MOXHO TUArHOCTU-
poBaThb Kak CONMUMIIOKIIMOHHO-ISTIOBUANIbHBIC, T.€.
CKJIOHOBBIE, C(OOPMUPOBAHHbBIE 32 CUET MEPEOTIOXKE-
HUs Oojiee APEBHUX BO3MOXKHO TJISIIMOTEHHBIX (B
TOM 4uCJIe JUMHOIISUUAIbHBIX) oTjloxeHui. Co-
mracHo (Panin, Baryshnikov, 2015b) 3nech mojryueHa
OCIJI-mara 62.5 & 6.9 ThIC. JI. DTH JaHHBIE SIBJISIOTCS
JIOTIOJTHUTEbHBIM CBUAETEIBCTBOM TOTO, UTO OTpE-
30K HOBOI momuHbl Yynm mexny Yyiickum m Maa-
IIEUCKUM TJISIIMOKOMILIEKCAaMU, TTOKa3aHHbIMU Ha
puc. 1, He 3aHUMaJICs JenHUKaMu Bo Bpemst LGM.

T. H. Ne 10 Ha puc. 1 (kononka Ne 10 Ha puc. 2).
Koopmunatser: 50.24152° c. m1., 87.70214° B. 1., aobc.
BbIcoTa 1475 M. B mpuoopoXHOM Kapbepe y TPaccChl
P-256 okono ypouwniia Bapartan Ha mpaBoMm Gepery
p. Uys cBepXy BHM3 BCKPHITHI CBETIIO-CEpbIe C OYypo-
BaTbIM OTTCHKOM HECJIOUCTBIC MEJIKO3CPHUCTHBIC T1bI-
JieBaTble II€peBESIHHbIC MECKU MOIIHOCThIO 1.7 M.

[EOMOP®OJIOIMA U IMAJTEOTEOI'PA®UA

KpoBnst HepoBHas1, 0c0KHEHHAsT HEBBICOKMMU D0JI0-
BbIMU TpsimamMu. B ocHoBaHuM 3asieraeTt acheMepHasi
cBeTII0-0ypad 1maneonoya TomuuHoi 0.3 M. Hermo-
CPEICTBEHHO TIOJ I1ajeono4YyBOM Ha mIyOuMHY 4 M
BCKPBITHI CBETJIO-CEPhIE C KEITOBATHIM OTTCHKOM
mapajuieIbHO CyOrOpM30HTAIBHO CIIOMCTBIE METKO-
U CpelHe3epHUCThIe TlecKu baparanbckoro maeo-
o3epa. YJacTKaMU CJIOMCTOCTh CTAHOBHUTCS ITOJIOTO-
JIMH30BUIHOM. Penko BcTpevaroTcst Menkue Geechie
aJieBpUTOBBIe Mpociou. [TomoiiBa ciost He BCKpbITa.
Cyns 1o pa3pe3sy, B 6eperoBoM o0pbIBe PSIIOM C Ka-
pbepoOM M3YyYEeHHOM OKaszajach BEPXHsS ITOJOBUHA
03€pHOI TOJIIN, KOTOpasi cjaraeT Teppacy, OT4eT/Iu -
BO BBIIEJISTIONIYIOCS KaK Ha IIU(MPOBBIX MOIEISIX pe-
Ibeda, Tak 1 Ha KOCMUYECKNUX CHUMKaxX. M3 03epHBIX
neckoB ObuLIM moaydyeHbl Tpu OCJI-matei: 21.0 *
* 1.9 ThIC. 1. ¢ TIyOUHBI 5.8 M; 18.3 £ 1.2 ThIC. 1. C
nryouHsl 4.6 M; 14.4 £ 1.4 ThIC. JI. ¢ DIYOMHBI 3 M OT
MOBepXHOCTH (30JILHUKOB U 1p., 2016, 2021).

T. H. Ne 11 Ha puc. 1 (kojmoHka Ne 11 Ha puc. 2).
Koopaunater: 50.24564° c. m., 87.89574° B. n., a6c.
BbicoTa 1570 M. [TpunopokHoe oOHaXKeHUe y TPACChl
P-256 Ha ceBepo-3anagHoM okoHuaHuu Kypaiickoii
KOTJIOBUHBI. 311eCh BCKPBITHI CHU3Y BBEPX IMaBOI-
KOBBIC MapaJlJIeJIbHO-CIIOUCThIE TTeCKOAPECBIHUKHU
MOIIIHOCTBIO OoJjiee 3 M, IEPEeKpPHIThIC ITaJeBBHIMU
ajJieBpoIleCKaMM U aJIEBPUTaMU C IIPOCIOSIMU TIECKOB
1 MECKOAPECBSIHUKOB OOIEil MOIIHOCTbIO 10 1 M.
IMapannenbHble TECKOAPECBIHUKMU IIPEICTABIISIOT
co00ii TUNMMYHYIO (hallIO IIPOPHIBHBIX ITaBOIKOB, a
aJIeBpUThl U aJIeBPOINECKU BEPXHEIro CJIosl 1o Bceit
BUIMMOCTH SIBJISIIOTCSI TIEPEOTIIOXKEHHBIMU CKIIOHO-
BBIMU oOpa3zoBaHusiMU. HermocpeacTBeHHO B Bepx-
Hell yacTH pa3pesa B ABYX IMPOCOsIX MecKa MoJydyeHbl
OCJI-marer: 16.0 £ 1.7 m 19.0 & 1.1 TBIC. J1., B TIpUKPO-
BEJIbHOM € YyJacTKe M3 ITOTpeOeHHOM MOYBHI MOJTY-
yeHa paguoymniepomHast mata 3640 = 270 xani. . H.
(Agatova et al., 2020). ABTOpHI 1aT UHTEPIPETUPYIOT
5TU OTJOXEHUSI KakK ocanku Kypalickoro JiegHuKo-
BO-MOAIIPYIHOTO o3epa. Ha Hall B3risa, HYKHSS
YacTh I'e€0JIOTMYECKOTO pa3pesa NpeacTaBIsieT Co00i
MIPOPBLIBHBIE 00pa30BaHUsI, a BEPXHSISI — IMOCTIIPO-
PBIBHBIE CKJIOHOBBIE (IIPEUMYIIECTBEHHO [IETIOBM-
aJIbHbIC 1 CONMMQIIIOKIIMOHHBIE). Takast mHTeppeTa-
LIMSI HE UCKJTIOYAET CYILIECTBOBAHMS Ha 3TUX BBICOTAX
MOAIIPYAHOIO 03epa, PEKOHCTPYHPYEMOIo B paboTe
(Agatova et al., 2020).

T. 0. Ne 12 na puc. 1. Koopaunarsr: 50.17684° ¢. 1.,
88.16350° B. 1. B maHHOi1 Touke HAGIIOACHMUS Ha Ce-
BepO-BOCTOYHOM 6Gopty Kypaiickoii KOTJIIOBUHBI
npociexuBaeTcs cepus Teppac baparaibckoro JienHu-
KOBO-TIOATIPYJHOTO 03€pa, BbIpaOOTAHHBIX B CKJIO-
HOBBIX OTJIOKEHMSIX (pHrc. 3). AOC. BBICOTA IUIOIIAIKI
BepxHeil Teppacel 1696 M.

OBCYXJIEHWE PE3YJIbTATOB

HoBrbie naHHBIC B COBOKYITHOCTH C paHee OIy0JIn-
KOBaHHBIMU aOCOJTIOTHBIMU aaTaM  IMO3BOJIAIOT
Ne 1
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Puc. 3. Cepus Teppac 6apatajibCKOTo o3epa Ha ceBepo-BocToke KypaiicKoit KOTJIOBUHBI.
Fig. 3. A series of terraces of the Baratal Lake in the northeast of the Kurai basin.

MPEeIJIOKUTh TTaJIeoreorpapuIecKyro MoIeIb YMOnT-
cKoro oneneHeHus (puc. 1), comacHO KOTOpOil AK-
Tamcko-Yuburckuii 1 MaallleiicKuil TeTHUKKU 3a-
MOJTHSIIA Kpasi cTapoil U HOBOM moJuH YyM, HO He
MPOHUKAIU B LIEHTPAJbHYIO YACTh HOBOM TOJIMHBI, a
AxTanicko-YuOUTCKUM JeTHUK 3aHUMAJT [TIOYTU BCIO
crapyio nojiuHy. HoBble JaHHBIE HE MOATBEPKIAIOT
mHeHwue I1.A. Oxkuiena (2011) o ToM, YTO MOpEHBI HA
BXOJI¢ B cTapylo mojmHy Yyu mpuHamiexxaT AKTalil-
cko-YubOuTcKkoMy JIemHUKY, a MaameicKuii JIeMHUK
PacIIpoCTPaHsIJICS TOJIBKO [0 HOBOMY YYacCTKY JOJIM -
Hbl. HampoTuB, HalllM JaHHbIE COOTBETCTBYIOT TOUKE
3penus O.A. Pakosen u IJI. [lImunra (1963) o ToMm,
YTO MOPEHHbIE HAKOIUIEHHUSI Ha BXOJE B CTapylo J10-
iy Yyn npuHamiexat MaaileiickoMy JIETHUKY 1
HE CBsI3aHBI ¢ MopeHaMHu AKTamcKo-Ymnonrckoro
JIEMHMKA Ha BBIXOAE M3 3TOi moiauHbl. [IpemnoxeH-
Hasl MOAEIb OOBSICHSIET HAaIW4YMe IPEBHUX AT B OT-
JIOKEHUSIX, He TIepeKPbIBaBIINXCS JIEAHUKAMU Bpe-
menu LGM: B ctapoii nonuHe Yyu Mexny MopeHaMu
Maamreiickoro n Yuburckoro jegHUKoB (T. H. No 8,
okoJio 50 TeIc. J1. u 80—100 ThIC. J1.), 2 TAKXKE B HOBOI
nosHe Yyu (T. H. Ne 9, okoJio 60 ThIC. J1.).

Ha cxeme E.B. JIeBsatkuna (1965, puc. 4—5) Maa-
mIefiCKuiT JTeOHUK BPEMEHM “BTOPOr0 MOCTMAKCH-
MaJIbHOTO OJIeICHEHMsI” He MePEKPBIBAET CTAPYIO 10~
nuHy Yyu, 4To He npearnojaraeT opMUPOBAHUS BbI-
IIe IO TEYEHMIO MOAMNPYIHBIX BOIOEMOB B KOHIIE
no3aHero mjeicroleHa. OaQHAKO HaMM ObLIO MOKa-
3aHO, YTO UMEHHO B 3TO BpeMst popmupyetcst bapa-
TaJIbCKOE TTOATpYaAHOEe 03epo. [1o natam u3 ero mnec-
KoB (kosioHka Ne 10 Ha puc. 2) MOXHO CYIUTh O BO3-
pacte mnoxnpyxwuBaromiero Yy Maameiickoro
JnengHuKa. [TocKOIbKY JaTMpOBaHA TOJBKO BEPXHSIS
yacTh O0apaTalbCKUX MECKOB, HAYallo IMOAIPYXKUBaA-
HUSI, a 3HAYUT U YUOUTCKOTO OJICACHEHUS MTPOUCXO-
JINJIO HECKOJIBKO paHee 21 ThIC. JI. H.
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O BpeMeHU Aerpafaliiy OJISACHEHUST MOXHO Cy-
IUTh 10 pesyibrataM '“Be marupoBaHusi MOpeH, a
Takcke OCJI matupoBaHUsS O3€PHBIX OTJIOXKEHMIT. B
MeCTe CMbIKaHUSI HOBOM M cTapoii fosuH Yyu y ne-
peBHM YMOUT KOHEUHO-MOPEHHBIN KOMILIEKC IIPO-
HuKaeT B Uylickuit KaHbOH He OoJiee YeM Ha Imapy Ku-
JIOMETPOB U HE UMeeT MPOAOIKEHUST BBEPX MO Teue-
HU1o pexu (puc. 1). 3aech 0epULIMEeBbIM METOIOM I10
MOBEPXHOCTU JICAOTPAHHUKOB YMOUTCKON MOpPEHBI
nostydeHsl gatel 16.5—18 Thic. 1. H. (Reuther, 2007).

B cooTBeTcTBUM ¢ reoMOpPdOIOrMIecKMMU TaH-
HeiMu (HoBuxkos, IlapuaueB, 2000) ocHOBHOI ILJTO-
TUHOW, TieperopaxkuBasiieit monuHy Yyu u cospga-
BaBIIEH JeASTHYI0 1aMOy, 3a CUeT KOTOPOii (hopMUpo-
Bajioch mnoamnpyiaHoe baparaibckoe o03epo, ObLI
Maameiickuit JegHUK, KOTOPBIIf BBIXOOUI B MECTO
pasnBoeHUs NoJUHBI Yyu Ha CTapyto U HOBYIO BETBH,
a 3aTeM TIPOJBUTaJCI Ha HECKOJIbKO KWJIOMETPOB
BHM3 MO CTapoil I0JUHE, TJ€ U OCTaBUJI KOHEUHO-
MOpeHHBII KoMmIuiekc (puc. 1). OcHOBbIBasiCh Ha Bbl-
coTax 03epHbIX Teppac B nepeMbluke Mexny Kypaii-
ckoit m Yyiickoit BrmaguHamu (T. H. Ne 12), MOXHO
MpPUHSTH, YTO MaKCUMaJbHbIli ypoBeHb bapatanb-
CKOTO ITOANpyaHoro o3epa BpemeHu LGM mocturan
orMmeTku 1700 m a6c. OH HE MOT TTOAHUMATbHCS BhIIIE
1750 M abc¢., MOCKOJbKY B TAKOM CJlyyae MoJABEPIINCh
OBl pa3MbIBY aOmsIumoHHBIE MOpeHbl KyrokTtaHap-
CKOro JIeHWKa, NaTUPOBAHHbIE BPEMEHEM paHee
LGM (dees u ap., 2021). beperoBas auHusi bapa-
TaJILCKOTO 03epa Ha puc. | TokazaHa UCXO/Isl U3 YPOB-
Hg 1700 m abc. MakcumMalibHbIE OTMETKM O3€PHBIX
Teppac B Uyiickoil u Kypaiickoii BmaguHe JOCTUTAIOT
2150 m a6¢. (HoBukoB u ap., 1995), HO coxpaHHOCTb
9TUX Teppac HAMHOTO XyXe, YeM y HabJIIoJaeMbIX Ha
orMeTKax 10 1750 M 1 oHu QPUKCUPYIOT YPOBHU O0JIee
NIPEBHETro MPUIETHUKOBOTO 03epa CO CITyCKOM KOTO-
poro cBsizdaHO (OpMUPOBAHWE WHMHCKON TOJIIIIU
(30JILHUKOB U Jp., 2015).
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OmpeneneHnsT aOCOJIOTHOrO Bo3pacTa pamguo-
yoiepogHbiM 1 OSL MeTomamu, mmoJiydeHHBIEC Ha Ce-
Bepo-3anagHoii okpamHe Kypaiickoit KOTJIOBUHBI B
OTJIOKEHUSX Y KPOBJIM ITPOPBIBHBIX ITECKOAPECBSIHM-
KOB, c(hOpMMPOBaBIIMXCS IIPU CITycKe bapaTtaibcko-
ro noanpyaHoro naneoosepa (T. H. Ne 11, 19 u 16 ThIc. 71.)
XOPOIIO KOPPEJIUPYIOTCS ¢ TaTaMU MO KOCMOTEHHO-
My O€pMUIMIO BaJIyHOB-JIEIOTPAaHHUKOB YMOMTCKOM
MOpEHBI OKOJIO 16.5—18 ThIC. J1. H. DTO CBUIETEIb-
CTBYET O JeNISIHMAlU K 93TOMY BpEMEHU JISAHUKOB
Kak B CTapoii, Tak 1 B HOBOI1 noimHax Yyu. Kazanoce
ObI, aTOMY TTpoTHBOpedaT OCJI-gaTel U3 BepxHei ya-
CcTH OapaTajibCKMX 03€pHBIX ocankoB (T. H. Ne 10, ot
21 mo 14 teic. 1.). OgHako Ipu OoJiee yrIyOJIEeHHOM
aHaJIM3€ ITUX JAaT CTAHOBUTCS SICHBIM, UTO OHM JIO-
TMYHO JOMOJHSIIOT COOBITUITHO Tajieoreorpaduye-
CKy10 uctopuio paiiona. Crryck baparanbckoro o3epa
Ha pybexe 19 ThIC. JI. H. cOmIacHO JaTaM, IOJIyYeH-
HBIM U3 CyIIepIIaBOIKOBBIX OTJIOXKeHMI (Agatova et
al., 2020), mpuBes K GOPMUPOBAHUIO TIECKOAPECBSI-
HUKOB (T. H. Ne 11), BaJlyHHOIJILIOOBHUKOB (T. H. Ne 7)
1 00pa30BaHMIO KaHaJia IIpOpbIBa HA JHE JOJIUHBI pe-
ku Yys (puc. 1), mo KOTOpoii BITOCAEACTBUY 3aJT0XKM-
JIUCh OoJiee MeJIKue NOoJMHBbI pp. MeHka u Yubutka.
[IpopbIBHBIE BOALI HE CMOTJIM IIPOITMJINTD OO0 JIATU-
(GULMPOBAaHHBIX MOPOA JIMAMUKTOHOBYIO TOJIIILY,
OCTaBJIeHHY10 B nHMIIE YylCKOI 0OIUHBI HA (PpOH-
TaJlbHOM y4JacTKe Maaieiickoro jgenHuka. [Toatomy
MocJIe CITyCKa 03epa CoOXpaHWJIaCh MOPEHHas TUIOTH-
Ha, IepeKpbIBIIas AajJbHEHMINNA OOCTYI B CTapylo
nommay Yyu. CoorBeTcTBeHHO Uys moBepHyIa B HO-
BYIO JOJIMHY, TMOO OCTajlach B HEM, €CJIv BCJIe 3a He-
koTtopbiMu aBTOpamu (Panin, Baryshnikov, 2015a,b)
CuUMTaTh, YTO HOBas [OOJIMHA ObLIa chOpMHpPOBaHA
yXe Ha MOpeablaylieM 3Tare JeAHUKOBON HMCTOPUU
80—100 ToIc. 1. H. C 19—18 ThIC. 1. H. 10 14 THIC. JI. H.
B paiioHe baparambckoro ypoduiia CyIiecTBOBAJIO
Y2K€ MOPEHHO-IIOAIIPYAHOE 03€PpO C MEHBIIMMU pa3-
MepaMU U 0oJiee HU3KUM YPOBHEM, HEXEJIU JIeAHU-
KOBO-TIOATIPYIHBIN OacceiiH, CyllecTBOBABIIMI pa-
Hee 19 ThIC. 1. H., ¢ MaKCUMaJIbHOM OoTMeTKOM 1700 M
Hamy. M.

CrenyeT 0co00 OTMETHUTh, YTO ITABOIKOBOE COOBI-
THe mpu npopbiBe YnbuTcKo-Maalieiickoil mioTu-
HBI ObUIO TOpa3go MeHee MacIITaOHBbIM, HeXelIu
calbIKapCcKoe MpU pas3pylIeHUM JIGAHUKOBBIX ILJI0-
THUH 0K0J10 90 TBIC. J1. H., YTO HE MOATBEPKIACT TP -
CTaBJIcHUSI psima mcciaenoBateneil (ByTBMIOBCKMIA,
1993; Pynoii, 1995, 2001; Herget, 2005; Reuter et al.,
2006; Herget et al., 2020) o moiomom (Mexay 28 u
15 TeIC. 1. H.) BO3pacTe MPOXOAMBIIMX MO YyiicKo-
KatyHckoii cucTemMe pedHbIX JOJUH MPOPBIBHBIX ME-
raraBonkoB. Ha To, 4To ypoBeHb 3ariecka IMpopbiB-
HBIX BOI ObLI OTHOCUTEJIBHO HEBBICOKMM, YKa3bIBa-
€T, B YaCTHOCTU, HaJau4due 0oJjiee IPEBHUX OTIOXKE-
Huil ¢ Bo3pacToM 50—100 ThIC. JI., COXpaHUBIIMUXCS
Ha BBICOKMX OTMETKAaX, CPaBHUMBIX C YPOBHSIMU
CpPEIHUX U BBICOKMX Teppac KaK B CTapoil, Tak U
B HOBOi1 jpojimHax peku Yys. JIMaMUKTOHBI MOpPEH B

[EOMOP®OJIOIMA U IMAJTEOTEOI'PA®UA

T.H.Ne 1,2, 3, 4 1 6, a Takzke BOTHO-JICIHUKOBbBIE OTJIO-
KeHusI BT. H. Ne 5, 7, 10 u 11 npencraBisiroT co00it 10-
CTaTOYHO KOMIIAKTHO PACIOJIOKEHHbBIE B €AMHOM paii-
OHE I'e0JIOrMYeCcKre pa3pe3bl 3aKOHOMEPHO CII0XKEHHO-
IO DISLMOKOMILIEKCA U MOTYT CUMTATLCSI COCTABHBIM
apeajlbHbIM CTPATOTUIIOM YMOUTCKOIO JIEAHUKOBOIO
TOPU30HTA.

BbIBO bl

B Gacceiine cpenneit Yyn BBISIBJICH Psif pa3pe30B
MOPEHHbBIX ¥ BOTHO-JIEAHUKOBBIX OTJIOXEHUIT, OTHO-
CSIIMXCSI K YUOUTCKOMY JIETHUKOBOMY TOPU30HTY,
COOTBETCTBYIOIIIEMY MOCJEAHEMY II0OaTbHOMY JIeI-
HUKOBOMY MakcumyMy (LGM), T.e. yeTBepTOIii CTY-
TMEeHU BEPXHETO HEOIJIEMCTOLIeHa POCCUIICKOM cTpa-
TUrpadudeckoit mkanbl. 11 U3 HUX SABJISIIOTCST OMOP-
HBIMM U TnpuBenaeHbl Ha puc. 2. Iloctpoena
nayieoreorpadguyecKkass cxeMa BpeMEHU YMOMTCKOTO
oneneHeHus. Maamelickuii 1 AkTamicko-4YuouT-
CKUI1 JIEMHUKM, COOTBETCTBEHHO, CBEPXY I CHU3Y 3a-
NUpaju CTapylo U HOBYIO MOJUHBI UyM, He 3aHUMAas
HEKOTOpbIe UX YacTH (CM. puc. 1), 4TO TO3BOJIUIIO CO-
XpaHUThCSI TaM 0oJjiee IPEBHUM BepxHEIUIeHCTole-
HOBBIM oTIOXeHUsAM. [lomampyxuBanue p. Yy BbI-
3Bajio (popMupoBaHre bapaTaibcKoro JeqHUKOBO-
TMOATIPYAHOTO 03€pa, MOAHWUMABIIETOCId 10 MaKCH-
MasibHOM BbicoThI 1700 M abc. u 3aTanuBaBiiero Ky-
paiicKylo KOTJIOBUHY, HO He ITpOoHMKaBIIero B Yyii-
ckyto koTnoBuHy. OCJI matupoBanue meckoB bapa-
TaJbCKOTIO 03€pa IMO3BOJISIET r€0OXPOHOMETPUPOBATh
OCHOBHBIE€ COOBITUSI YMOUTCKOIT JIGTHUKOBOI 3IOXMU.
Havano pocra nenHukoB u monanpyxuBaHus Yyu
npoucxoaunu paHee 21 Teic. J. H. erpaganus Jjies-
HUKOB U CHYCK IOOIIPYIHOTO O3€pa OTHOCSITCS KO
BpeMeHU 19— 18 ThIC. JI. H., HO OCJI€ 3TOTO B TEUCHNE
ellle HECKOJbKHUX ThICSY JIET CyIIEeCTBOBAaJ OCTAaTOU-
HBIII BOIOEM, MOMIIPYKEHHBIII MOpPEHHOI TaMOOii,
ocTtaBlieHHOI MaammeiickuM JemHukoM. Cryck ba-
paTaJIbCKOTO 03epa He ObLIT HACTOIBKO XK€ KaTacTpo-
duryecknM, Kak Bo BpeMs1 00Jiee IPEBHETO CaJIbIXap-
CKOTO CcyTiepIiaBo/iKa.
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AGE OF GLACIAL AND FLUVIOGLACIAL DEPOSITS OF THE CHIBITSKY
GLACIOCOMPLEX AND ITS DAMMED LAKE (GORNY ALTAI)!

I. D. Zolnikov**<, E. V. Deev®<?, R. N. Kurbanov>¢, A. V. Panin¢, I. S. Novikov*#, and A. V. Vasiliev**
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The areal stratotype of the Chibit glaciation is characterized in the stratigraphic scheme of the Quaternary
deposits of the Altai-Sayan mountainous region, corresponding to the last glacial maximum, i.e. the fourth
stage of the Upper Neopleistocene of the Russian stratigraphic chart. The reference geological sections of the

L For citation: Zolnikov 1.D., Deev E.V., Kurbanov R.N., Panin A.V., Novikov I.S., and Vasiliev A.V. 2023. Age of glacial and fluviogla-
cial deposits of the Chibitsky glaciocomplex and its dammed lake (Gorny Altai). Geomorfologiya i Paleogeogragiya, vol. 54, no. 1,
pp. 90—98 (in Russian). https://doi.org/10.31857/S0435428123010133; https://elibrary.ru/ GRQQBP
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diamictons of the Chibit horizon are described. A Paleogeographic map showing the area of the Chibitsky
and Maasheysky glaciers during the LGM is presented. The map was compiled on the basis of remote sensing
materials, field geomorphological observations and field geological data. The boundaries of the glacial-
dammed Baratal Lake are shown based on flooding level of 1700 m. This level corresponds to the upper ter-
races on the northeastern edge of the Kurai depression. The boulder-gravel deposites formed as a result of the
Baratal lake breakthrough were identified in the old valley of the Chuya River. They compose the 5—7 m high
terrace, that is cut into the Chibit moraine. It has been established that the Chibit moraine is embedded into
the Saldzhar superflood sequence. Therefore, the Saldzhar and Baratal outbursts are of different ages and

scales.

Keywords: superfloods, moraine, Late Pleistocene, stratigraphy, Chibit glaciation

ACKNOWLEDGMENTS

The research was carried out with the financial support
of the RSF (project No. 22-17-00140).

REFERENCES

Agatova A.R., Nepop R.K., Carling P.A., Bohorquez P.,
Khazin L.B., Zhdanova A.N., and Moska P. Last ice-
dammed lake in the Kuray basin, Russian Altai: New
results from multidisciplinary research. FEarth-Science
Reviews. 2020. Vol. 205. 103183.
https://doi.org/10.1016/j.earscirev.2020.103183

Borisov B.A. Altai-Sayan Mountain region. Stratigrafiya
SSSR. Chetvertichnaya sistema. Polutom 2. M.: Nedra
(Publ.), 1984. P. 331—350. (in Russ.)

Butvilovskiy V.V. Paleogeografiya poslednego oledeneniya i
golotsena Altaya: sobytiino-katastroficheskaya model
(Paleogeography of the Last Glaciation and Holocene
of Altai: an event-catastrophic model). Tomsk: Tomsk
University (Publ.), 1993. 253 p. (in Russ.)

Deev E.V., ZoI’'nikov 1.D., Kurbanov R.N., Panin A.V.,
Murray A., Korzhenkov A.M., Turova I.V., Pozdnjako-
va N.1., and Vasil’ev A.V. Age of the Sukor seismogenic
landslide according to OSL dating: implications for pale-
oseismology and paleogeography of Gorny Altai. Russian
geology and geophysics. 2022. Vol. 63. No. 6. P. 898—912.
https://doi.org/10.15372/GiG2021106. (in Russ.)

Devyatkin E.V. Cenozoic deposits and neotectonics of
southeastern Altai. Trudy geologicheskogo instituta. Iss.
126. M..: Nauka (Publ.), 1965. 252 p. (in Russ.)

Herget J. Reconstruction of Pleistocene Ice-dammed Lake
Outburst Floods in Altai-mountains. Special Paper of
the Geological Society of America. 2005. Vol. 386. 118 p.
https://doi.org/10.1130/0-8137-2386-8.1

Herget J., Agatova A.R., Carling P. A., and Nepop R.K. Al-
tai megafloods — the temporal context. Farth Science
Reviews. 2020. Vol. 200. 102995.
https://doi.org/10.1016/j.earscirev.2019.102995

Novikov I.S., Mistrukov A.A., and Trefois P. Geomorpho-
logical structure of the Chuya intermountain depres-
sion (Gorny Altai). Russian geology and geophysics.
1995. Vol. 37. No. 10. P. 64—74. (in Russ.)

Novikov I.S. and Parnachev S.V. Morphotectonics of Late
Quaternary paleolakes in valleys and intermountain de-
pressions of Southeastern Altai. Russian geology and
geophysics. 2000. Vol. 41. No. 2. P. 227—238. (in Russ.)

Okishev P.A. Relef i oledenenie Russkogo Altaya (Relief and
glaciation of the Russian Altai). Tomsk: Tomsk Univer-
sity (Publ.), 2011. 382 p. (in Russ.)

Panin A. and Baryshnikov G. The Chuya spillway upstream
from Chibit town. Russian Altai in the Last Pleistocene
and the Holocene: Geomorphological catastrophes and

[EOMOP®OJIOIMA U IMAJTEOTEOI'PA®UA

landscape rebound. Fieldtrip Guide. Barnaul: Publishers
House of Altai State University (Publ.), 2015a. P. 112—114.

Panin A. and Baryshnikov G. Old valley of Chuya — its age
and mechanism of abandonment. Russian Altai in the
Last Pleistocene and the Holocene: Geomorphological ca-
tastrophes and landscape rebound. Fieldtrip Guide. Bar-
naul: Publishers House of Altai State University
(Publ.). 2015b. P. 115—119.

Rakovec O.A. and Shmidt G.L. Quaternary glaciations of
Gorny Altai. Trudy Komissii po izuch. chetv. per. T. XXII.
Stratigrafiya chetvertichnykh otlozhenii i noveishaya geo-
logicheskaya istoriya Altaya. M.. AN SSSR (Publ.),
1963. P. 5—-31. (in Russ.)

Reuther A.U., Herget J., Ivy-Ochs S., Borodavko P., Ku-
bik P.W., and Heine K. Constraining the timing of the
most recent cataclysmic flood event from ice-dammed
lakes in the Russian Altai Mountains, Siberia, using
cosmogenic in situ '°Be. Geology. 2006. Vol. 34. No. 11.
P. 913—916. https://doi.org/10.1130/G22755A.1

Reuther A.U. Surface exposure dating of glacial deposits
from the last glacial cycle — evidence from the eastern
Alps, the Bavarian Forest, the southern Carpathians
and the Altai Mountains. Relief Boden Palaeoklima.
2007. 213 p.

Rudoj A.N. Geomorphological effect and hydraulics of the
Late Pleistocene jokullaups of glacial dammed lakes in
southern Siberia. Geomorfologiya. 1995. No. 4. P. 61—
76. (in Russ.)

Rudoy A.N. Hydraulic characteristics and possible geo-
chronology of Quaternary glacial superfloods in Altai.
Izvestiya RGO. 2001. T. 133. Iss. 5. P. 30—41. (in Russ.)

Svitoch A.A., Bojarskaja T.D., Voskresenskaja T.N.,
Glushankova I.1., Evseev A.V., Kursalova V.I., Para-
monova N.N., Faustov S.S., and Horeev V.S. Section of
the latest deposits of Altai. M.: Mosk. University Publ.,
1978. 208 p. (in Russ.)

Zolnikov I.D., Deev E.V., Panin A.V., Kurbanov R.N., Va-
sil’ev A.V., Pozdnjakova N.I., and Turova I.V. The age
of the Chibitsky glaciation of Gorny Altai. Doklady
Earth Sciences. 2021. Vol. 496. No. 2. P. 204—-210. (in
Russ.) https://doi.org/10.31857/S2686739721020225

Zolnikov 1.D., Deev E.V., Nazarov D.V., and Kotler S.A.
Comparative analysis of megaflood deposits and alluvi-
um of the Chuya and Katun’ river valleys (Gorny Altai).
Russian geology and geophysics. 2015. Vol. 56. No. 8.
P. 1483—1495. (in Russ.)
https://doi.org/10.15372/GiG20150807

Zolnikov 1.D., Deev E.V., Rusanov G.G., Nazarov D.V,,
and Kotler S.A. New results of OSL-dating of Quater-
nary sediments of the upper Katun valley (Gorny Altai)
and adjacent territory. Russian Geology and geophysics.
2016. Vol. 57. No. 6. P. 1194—1197.

TOM 54 No 1 2023



