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BbicokoropHbie ¢popmbl penbeca ropHoro maccmBa MyHKy-CapAabik
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AHHoTauus. CUCTEeMaTH3UPYIOTCSI BBICOKOTOpHBIE (HOpMBI penbeda ropHOro MaccuBa MyHKY-
Capasbik, 00yCIOBICHHBIE SK30TCHHBIMH IPOLIECCAMH Pa3JINYHOrO IeHE3HCca, BO3PACcTa U MECTOMOJO-
xeHus. JIpeBHue: Ha/lJIeTHUKOBbIE JOOKMHCKOTO U OKMHCKOT'O BPEMEHH € BEChMa JIUTEIbHBIM TepH-
OJIOM Pa3BUTHSI; MMOAJECTHUKOBBIE MPOrpecCUBHOM cTanun OKMHCKOTO; MOJICAHUKOBBIN perpeccuB-
Ho¥ craguy OKMHCKOTO JIEAHUKA, Pa3BUTHIA B 00JaCTIX pa3BUTH pebeda IpeablIyero THIIa; MoI-
JIEIHUKOBBIH, Pa3BUTHIN Ha MEPUTIIIIMATBHOM pefibedpe IepBoro THIA, perpecCUBHBIX, MOCIIE TEPMU-
yecKux ojeneHeHni. COBpeMeHHbIEe: HUBAIbHO-TIISIIUAIbHBIE, MEP3JIOTHBIE U 9PO3UOHHBIE TIPOIIECCHI,
YKJIaJbIBatOIIyecs (Pa3sBUBAIOLINECS) B NpeAeaax BEPTHUKAIBHONW I'€OKPHOIOTMUECKONH 30HAIBHOCTU
PETPECCUBHOTO ATama OJCACHEHUS: NePUTISIIUAIBHBIX (U3NUECKOTO BHIBETPHBAHUS M CHEXHHKOB,
Pa3BUBAIOIIMXCS BBILIE COBPEMEHHBIX JIEAHUKOB M KaMEHHBIX TJIETUEPOB; IISIMAIBHBIX — B IIpeJie-
JlaX pa3BUTHS COBPEMEHHBIX TJIIIMANBHBIX IMIPOLECCOB; COMM(IIOKIMOHHBIX; BBICOKOTOPHO-HAIEA-
HBIX; CEJIEBBIX; MEP3JIOTHO-KAMEHHBIX TOPHBIX IOTOKOB M 3PO3MOHHON IESTENbHOCTH TOPHBIX PEK.
®dopmel penbeda, BOSHUKAIOIINE B pe3yJIbTaTe BCEX BBINICYKA3aHHBIX MPOIECCOB, OCIOKHIIOTCS Jie-
HYJAlMOHHO-aKKyMYJISTUBHBIMH CKJIOHOBBIMH IPOLIECCAMHU.

Knwouesvie cnosa: xpevem Mynxy-Capovix, 8bicok020pHble popmbl perveda, 2eHezuc hopm peib-

ega.
High-altitude landforms of the Munku-Sardyk mountain range
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Abstract. Systematized are the Munku-Sardyk high-mountain landforms originated due to exoge-
nous processes of different genesis, age and location. Ancient: supraglacial preceeded Oka and sin-
Oka very long development; subglacial progressive stage of Oka; subglacial regressive stage of the
Okinsky glacier that developed in areas of relief development of the previous type; subglacial, devel-
oped on the periglacial relief of the first type, regressive, after thermal glaciations. Modern: nival-
glacial, permafrost and erosion processes that are consistent (developing) with the vertical geocryolog-
ical zonation of the regressive stage of glaciation: periglacial physical weathering and snowfields de-
veloping above modern glaciers and stone glaciers; glacial — within the development of modern gla-
cial processes; solifluctionary; high-altitude-aufeis; mudflowers; permafrost-stone mountain streams
and erosion activity of mountain rivers. Landforms resulting from all the above processes are compli-
cated by denudation-accumulation slope processes.

Keywords: Munku-Sardyk Range, high-altitude landforms, genesis of landforms.
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BeedeHue

B paiione umerorcs ¢opmbl penbeda pas-
JMYHOTO TEeHEe3uca W Bo3pacta (OT JPEBHETO K
COBPEMEHHOMY). OTO IMpEXJIE BCEro MIHUPOKO
pa3BuThHIC IisimuaJbHble popmbl (puc. 1): | —
HAJJICTHUKOBBIA JOOKHHCKOTO M OKHUHCKOTO
BPEMEHU C BEChMa JUTMTEIBHBIM TIEPHOIOM Pa3-
ButHs oT O0oisee 80 ToIC. JIeT 1o 8 ThIC. jHeT; |-
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MOJIJIEIHUKOBBIN IporpeccuBHON ctaauu OKUH-
CKOI0 JeIHHUKA OT 24 ThIC. 1eT 10 8 ThIC. JIET; 11—
MO/JICTHUKOBBIA perpeccuBHOM ctaanu OKHUH-
CKOTO JIETHUKA, Pa3BUTHIA B 00JIACTSIX pa3BUTHUS
penbeda mpeapIIyIero Truia, ¢ Bo3pactom ot 11
TBIC. JeT 70 8 ThIC. JeT; |V— momjie THUKOBBIH,
Pa3BUTHIN Ha MEPUTISAIUAIBHOM penbede mep-
BOT'O THUIIA, PETPECCUBHBIX, MOCIE TEPMUUECKHUX
OJIEZICHEHUI C BO3PACTOM 5.5 ThIC. JIET 10 HBIHE
(KoBanenko, 2014; 2011).
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Puc. 1. Kapra nocnenoBatenbHOCTH pa3BUTHA TIIIUAIBHBIX (OPM penbeda TOpHOTO MacchBa B palOHE T.

Mynky-Capnpix (KoBanenxko, 2014).
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1- ocu Bomopa3AeIbHBIX XpeOTOB (a) M ToJIorrne XpeOThI 10KHOM YacTi OKHHCKOTO IIOCKOTOphs (0); 2— oCh
BOZIOpa3ensHOro Xpebra OaccerinoB pek Oxu, Upkyra u Cenenrn; 3— miommaam pa3BuTus penseda B pee-
JlaX MaKCHUMaJbHBIX TPaHHUI] 3bIPSHCKOTO OJIEICHEHUS M HANPaBJICHUE ABWKCHUS JICAHUKOB; 4— (hOpMBI TIPO-
rpeccuBHBIX OKWHCKUX JIEAHUKOB (a— TIEYH TPOTOB, O— MOPEHBI, B— KypUaBbI€ CKaJIbl, T— JITUTE€HETHIECKHE
JIONUHBI); 5— ydacTKu W (OPMBI TISALHANBHOTO pelbed)a BOCBMOTO CPETHECTATHCTHYECKOTO BBICOTHOTO
YPOBH# (a— TJIEUH TPOTOB, O— MOPEHBI, B— HAJIOKEHHBIE HA OKUHCKUE (OPMBI); 6— y4acTKH U (hOPMBI TIISIHU-
IBHOTO penbeda CeIbMOro CPEeAHECTATUCTHYECKOTO BBICOTHOTO YPOBHS (a— IUIEYH TPOTOB, O— MOpPEHBI, B—
KypuaBble CKajbl, I— 3IIMTCHETUYECKIE JOJIHUHBI, I— HAJOXECHHbIE HA OKWHCKHE (POPMBI, e— HAJIOKEHHBIE Ha
DIsIMaTbHbIe OPMBI IIPEaIECTBYOIIEro Gonee apeBHero CBYKE, x— HaoxkeHHbIe Ha MISIUaIbHbIE (GOPMbI
npenmiectTBytomiero eme oonee npesaero CBYK); 7— ydactku u GpopMbl TIsuaibsHOrO penbeda mecToro
CPEeIHECTaTUCTHYECKOTO BEICOTHOTO YPOBHS (a— IUIEYH TPOTOB, O— MOPEHBI, B— KypUYaBbIe CKaJIbl, T— SIIATeHE-
TAYECKUE JOINHBI, T— HAIO)KEHHBIe Ha OKWHCKHE (POPMBI, e— HaJIOKEHHbIE Ha IIISIHATbHBIE (POPMEBI Mpere-
ctBytomero 6onee apesaero CBYK, sx— HanoxeHHbIE Ha MIsIuaibHbe (OPMBI IPEIIISCTBYIONIETO elme 60-
nee npesaero CBYK); 8— yuacTku u (hopMBI TIISIHAIBHOTO penbeda MATOro CpeAHeCTATUCTHYECKOTO BBICOT-
HOTO YpOBHS (a— TUIEYH TPOTOB, O— MOPEHBI, B— KypUaBble CKaJbl, I'— JMUTC€HETUYECKIE JOIHHBI, I— HaJOXKEeH-
HbIC HA OKMHCKHE (OPMBI, e— HaJOKEHHBbIE Ha TIsIIHalbHBIE (POPMBI TpeAlIecTBYOMEro 0ojee TPEeBHETO
CBVYK, »x— HajoXeHHbIC Ha TIsAlUalbHbIe (OpMBI mpeamecTBytomero eme oonee apesHero CBYK); 9-
YYacTKH ¥ JOPMBI TIISAIHATIBHOTO pelibeha Y4eTBEPTOTo CPEAHECTATHCTUIECKOTO BRICOTHOTO YPOBHS (a— IIEYN
TPOroB, O— MOpEHBI, B— Kyp4aBble CKajbl, I— JMUTCHETUYECKUE IOJUHBI, J— HAIOKEHHBIE Ha OKHHCKHE
(hopMBI, e— HAJIOXKEHHBIC Ha IIIALKaNbHBIC POopMBI peaiecTByomiero cosnee apesaero CBYK, x— HanoxeH-
HbI€ Ha IIIANUaNbHBIE POPMBI TIpeecTByomero emle oonee apeBHero CBYK); 10— yuacTku u ¢hopmsr riisi-
[UATBHOTO penbeda TPeThero CpeTHeCTATHCTUIECKOTO BRICOTHOTO YPOBHS (a— IUIEYH TPOTOB, O— MOPEHBI, B—
Kyp4aBble CKaJIbl, T— 3IIUTCHETUYECKHE JOIHUHBI, T— HaJOKEHHBIE HA OKHMHCKHE (HOPMBI, e— HaJO)KEHHBIE Ha
msnyanbHeie GOopMBI peniiecTBytoriero oosiee aApeBHero CBYK, sx— HanoxeHHbIE Ha TISIHATIbHBIC (POPMBI
npenmiecTBytomiero eme 6onee npesaero CBYK); 11— yuactku u GpopMbl msimuaibHOTO pelbeda BTOPOro
CPEAHECTaTUCTUIECKOTO BBICOTHOTO YPOBHSI (a— IJIEYH TPOTOB, O— MOPEHBI, B— KypUaBble CKaJbl, T— dITHI'CHE-
TUYECKHUE JIOJHHBI, JI— HAIOXKEHHbIE Ha OKMHCKHUE (DOPMBI, €— HAJIOKEHHBIC Ha TIIsIHalIbHBIE (POPMBI TIpe/iie-
ctBytomero 6osee apesHero CBYK, sx— HanoxeHHble Ha MsiuuaibHble (OpPMBI IPEIIIECTBYIONIEro emme 60-
nee apesHero CBYK); 12— yyactku u popmbl IsiMaibHOro penbeda nepBoro, COBpEMEHHOT0, CPeITHECTaTH-
CTHYECKOTO BEICOTHOTO YPOBHS (a— TJICYH TPOTOB, O— MOPEHBI, B— Kyp4aBble CKalbl, I'— HAJIOXKCHHBIE Ha TJIs-
nuansHble (hopmbl npenmectsyomero 6osnee apesHero CBYK); 13— ygactku u popMbl IepUrIILHaTIBEHOTO
penbeda (a— 3pO3MOHHOTO PEYHOT0, O— CKIIOHOBOTO HUBANIBHOTO); 14— ropa Mynky-Capasik (3491 m).
Apabckue nudpsl Ha kapre: 1-53— Homepa miona e pa3BUTHS MISIUATBEHBIX QOPM pelibeda Ha TePPUTOPUN
Poccun, umeromux Hazpanue, cneayomux CBYK: 8CBYK — VYcre-benoupkytasrii (1), 7CBYK — Yepho-
upkyTHbii (2), 6CBYK: Baxupckuii (3), XKoxoiickuit (Cpennuii) (4), CpennenpkyTtHbiii (5), Myrysek-byro-
Bekckuil (6), Yerp-byrotunckuii (7); SCBYK: I'panutnsrii (8), Apxapos (9), benoupkytasriit (10), Myry-
Bekckuii (11), Kamennsrii (12), byrosekckuit (13), byrotunckuii (14); 4CBVYK: Temusiit (15), I'myxoit (16),
Crnoxwbiii (17), Korrpacros (18), Lllataesoii (19), Yiotasrtii (20), [Tpucrennsiii (21*), Cyxoii (22%*), 'openosa
(23), Cramucrsrii (24), UTTLY (25), Byrotunckuii (Cpennuit) (26); 3CBYK: HeuccnenoBanusiii (27), bois-
moi XKoxoiickuii (28), Tpu yuactka B BepxoBbsix p. Cpenuuit UpkyT (29), Cpennmii (30), [IpomexxyTouHslit
(31%), Dxoiickwuit (32*), Ozepnsriii (33), Tpynnstit (34), UT'KT (35), 'eonoros (36), Byrotunckuii (Bepxauii)
(37), Aepxan (38); 2CBVYK: 3Bepunsiii (39), Bucsuwnii (40), ABuactpoutens (41), Bepxuexxoxoiickuii (42),
BCT AO (43%*), Topnsiii (44), IpeBre-Cepepuslii (45%), Kysemuna (46), Kpoutbst CoBetoB (47), JlelfitenanTos
(48); 1CBYK: Peoxwuii (49), XKoxotickuii (50), Cubupckoit dusuzun (51), Pagne (52), Ileperomunna (53).
54—74— nomepa 1uromaneil pa3BUTHs TISIIMANBHBEIX (GopM peibeda Ha Teppurtopun MHP, nmeronux Ha3Ba-
uue, cneaytonmx SCBYK — IaranCaiipsia-T'on (Hmwknwuit) (54); 4CBYK: FOro-3anaassrtii (55), Jxapra-
naut-I'on (56), basua-I'on (Hwxkauit) (57); 3CBYK: 3anagnstii (58), Pyass O3zeproro (59), 3amusHoit (60),
Basia-T'on (Cpennwuit) (61), Laran-Caiipan-I'on (Cpennuit) (62); 2CBYK: O6mmupsstii (63), bypxan (64),
Cemio MyHky (65), peBre-JIeonora (66), Llaran-Caiipan-I'on (Bepxnuii) (67); 1CBYK: Bricokuti (68), I1o-
rpaanyHkIii (69), DuTy3uacToB (70), badouka (71), KOxnerit (72), Jleonosa (73), Komapona (74).

Pumckumu ndpamu Ha kapre 0003HAUCHBI YYACTKH Pa3BUTHS pesibed)a OCHOBHBIX JIOJIMHHBIX S36IKOB OKHH-
ckoro nenuuka: |— ['masueii, |I- YKoxotickuii, |11- Myrysekckuii, IV— Byrosekckuii, V— Byrorunckuii, VI-
MOHTOIBCKUH.

3 JleranbHoe onucanue GOpM TISAIHMAILHOTO Pebe(a CPEIHECTATHCTUYECKUX BHICOTHBIX YPOBHEN KAPOB U TPOTOB
(CBYK) cm. crateio C.H. KoBanenko (2011).
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Fig. 1. Map of the sequence of development of glacial landforms in vicinity of the Munku-Sardyk Mt.
(Kovalenko, 2014).

1 — axes of watershed ranges (a) and gentle ridges of the southern part of the Oka plosgorya (b); 2 — axis of the
watershed ridge of the Oka, Irkut and Selenga river basins; 3 — areas of relief development within the maximum
boundaries of the Zyryan glaciation and the direction of movement of glaciers; 4 — forms of progressive Okinsk
glaciers (a — shoulders of trogs, b — moraines, ¢ — curly rocks, g— epigenetic valleys); 5 — areas and forms of
glacial relief of the eighth average statistical altitudinal level (a — shoulders trogs, b— moraines, b — superim-
posed on Okin forms); 6 — areas and forms of glacial relief of the seventh average statistical altitudinal level
(a—shoulders of trogs, b — moraines, b — curly rocks, g — epigenetic valleys, d — superimposed on Okin forms,
e — superimposed on the glacial forms of the previous older SVUK, zh — superimposed on the glacial forms of
the preceding even more ancient SVUKS); 7 — areas and forms of glacial relief of the sixth average statistical
altitudinal level (a — shoulders of trogs, b — moraines, b — curly rocks, g — epigenetic valleys, d — superimposed
on Okinsky forms, e — superimposed on the glacial forms of the preceding more ancient SVET, zh — superim-
posed on the glacial forms of the preceding even more ancient SVUKS); 8 — areas and forms of glacial relief
of the fifth average altitudinal level (a —shoulders of trogs, b — moraines, b — curly rocks, g —epigenetic valleys,
d — superimposed on Okin forms, e — superimposed on the glacial forms of the previous older SVETuk, zh —
superimposed on the glacial forms of the previous even more ancient SVUKS); 9 — areas and forms of glacial
relief of the fourth average altitudinal level (a — shoulders of trogs, b — moraines, b — curly rocks, g — epigenetic
valleys, d — superimposed on Okin forms, e — superimposed on the glacial forms of the previous older SVUK,
zh — superimposed on the glacial forms of the preceding even more ancient SVUKS); 10 — areas and forms of
glacial relief of the third average elevation level (a — shoulders of trogs, b — moraines, b — curly rocks, g —
epigenetic valleys, d — superimposed on Okin forms, e — superimposed on the glacial forms of the previous
older SVUK, zh — superimposed on the glacial forms of the preceding even more ancient SVUK); 11 — areas
and forms of glacial relief of the second average statistical altitudinal level (a —shoulders of trogs, b —moraines,
b — curly rocks, g — epigenetic valleys, d — superimposed on Okinsky forms, e — superimposed on the glacial
forms of the previous older SVUKS, zh — superimposed on the glacial forms of the previous even more ancient
SVUKGS); 12 —areas and forms of glacial relief of the first, modern, average height level (a — shoulders of trogs,
b — moraines, ¢ — curly rocks, g — superimposed on the glacial forms of the previous older SVUK); 13 — areas
and forms of featherandglacial relief (a — erosive river, b — slope nival); 14 — mount Munku-Sardyk (3491 m).
Arabic numerals on the map: 1-53 — numbers of the areas of development of glacial landforms on the territory
of Russia, having the name, the following SVUK: 8SVUK — Ust-Beloirkutny (1), 7SVUK — Chernoirkutny
(2), 6SVUK: Bazhirsky (3), Zhokhoysky (Sredny) (4), Srednyirkutny (5), Muguvek-Bugoveksky (6), Ust-
Bugotinsky (7); 5SVUK: Granitny (8), Arkharov (9), Beloirkutny (10), Muguveksky (11), Kamenny (12),
Bugoveksky (13), Bugotinsky (14); 4SVUK: Dark (15), Deaf (16), Complex (17), Contrastov (18), Shataeva
(19), Uyutny (20), Pristenny (21 *), Sukhoi (22 *), Gorelova (23), Rocky (24), IGPU (25), Bugotinsky (Mid-
dle) (26); 3SVUK: Unexplored (27), Bolshoy Zhokhoysky (28), three sites in the upper reaches of the Sredny
Irkut River (29), Sredny (30), Intermediate (31*), Echo (32*), Ozerny (33), Trudny (34), IGKT (35), Geolo-
gists (36), Bugotinsky (Verkhny) (37), Aerkhan (38); 2SVUK: Zveriny (39), Hanging (40), Aviastroitel (41),
Verkhnezhkhoysky (42), VSGAO (43*), Gorny (44), Drevne-Severny (45*), Kuzmina (46), Krylia Sovetov
(47), Lieutenantov (48); 1SVUK: Ryzhiy (49), Zhokhoysky (50), Siberian Division (51), Radde (52), Pere-
tolchina (53).

54-74 — numbers of the areas of development of glacial landforms in the territory of the Mongolian People's
Republic, having the following 5SVUK — TsaganSairyn-Gol (Nizhny) (54); 4SVUK: South-West (55), Jarga-
lant-Gol (56), Bayan-Gol (Nizhny) (57); 3SVUK: Zapadny (58), Ozerny Creek (59), Zalivnoy (60), Bayan-
Gol (Sredniy) (61), Tsagan-Sayran-Gol (Sredny) (62); 2SVUK: Extensive (63), Burkhan (64), Saddle Munku
(65), Drevne-Leonova (66), Tsagan-Sayran-Gol (Upper) (67); 1SVUK: Vysoky (68), Pogranichny (69), En-
thusiastov (70), Butterfly (71), Yuzhny (72), Leonova (73), Komarova (74).

Roman numerals on the map indicate the areas of development of the relief of the main valley languages of
the Oka glacier: I — Main, Il — Zhokhoysky, 111 — Muguvek, IV — Bugovek, V — Bugotinsky, VI — Mongolian.

4 For a detailed description of the forms of glacial relief of the average high-altitude levels of kars and trogs (SVUK),
see the article by S.N. Kovalenko (2011).
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CoBpeMEHHOE K€ COCTOSIHME W pPa3BUTHE
penbeda ornpenensercss pacupoCTpaHEHWEM Ha
TEPPUTOPUN HUBAIBHO-IJIALUAIBHBIX, MEP3JIOT-
HBIX M 3PO3UOHHBIX IIPOLECCOB, YKJIAIbIBAIO-
muxcs (pa3BUBAIOLIMXCS) B 3aKOHOMEPHBIX Ipe-
Jieax BEPTUKAIBHOM TI'€OKPUOJOTHYECKOU 30-
HQJIBHOCTU PErPECCHUBHOIO 3Talla OJIeICHEHMS
Mynky-Capasikckoro ropHoro Maccusa (Kosa-
nenko, MynkoeBa, 2013a): mepurisuuagIbHbBIX
(U3MYECKOTO BEIBETPUBAHMS M CHE)KHUKOB, Pa3-
BHBAIOLIMXCS BBILIE COBPEMEHHBIX JIEIHUKOB U
KAMEHHBIX IJIETYEPOB, IIISALUAIBHBIX — B IIpe-
JieslaX COBPEMEHHBIX MNIALUAIBHBIX MPOLIECCOB,

CONMM(DITIOKIIMOHHBIX, BBICOKOTOPHO-HAJIEIHBIX,
CEJIeBBIX, MEP3JIOTHO-KAMEHHBIX TOPHBIX MOTO-
KOB M 9PO3MOHHOH JEATEIBHOCTH TOPHBIX PEK.
CtpykTypHble (opMBbI penbeda, BO3HUKAIOIINE
B pe3yJIbTaTe BCEX BBIICYKAa3aHHBIX POLIECCOB,
OCJIOXKHAKOTCA ACHYJAIIMOHHO-aKKYMYJIATHB-

HBIMH CKJIOHOBBIMU TPOIIECCAMHU.
dopmupoBaHue BceX BHIOB penbeda mpo-
UCXOJUT Ha JOHE JOBOJIBHO MPOCTOT0 T'€OJIOTH-
YEeCKOTO CTPOCHHSI, Maji0 BIMSIOIIEro Ha Qop-
MHUPOBAaHHE €r0 MHOTOYMCIEHHBIX (opM (pucC.

2).

Puc. 2. 'eonoruueckas ocHoBa pa3Butus popm penbeda paitona r. Mynky-Capasik (o Kosanenko, 2014).

1 — ocu BogOpa3aenbHBIX XPEOTOB (@) U MOJIOTHE OTPOTH FOKHOM YacTh OKUHCKOTO IIIOCKOTOphs (0); 2 — OCh
BojIOpa3ienbHoOro Xpedra 6acceiinoB pek Oxu, Upkyrta u Cenenru; 3 — MOPEHHBIC TUICHCTOIICHOBBIC OTIOXKE-
HUS;, 4 — BepIIHMHHABIC 0a3aIbTHl HEOTEHA; 5 — 0CaI0OYHBIE 00pa30BaHUsI OPIOBHUKCKOTO BO3pacTa; 6— MarMaTH-
Yeckrue 00pa30BaHuUs CPETHETO Nasie030s]; 7 — pa3jIoMbl YCTaHOBIICHHBIE (@) U IpeAmnonaraemsie (0).
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Fig. 2. Geological basis for the development of landforms in the Munku-Sardyk area (according to Kovalenko,

2014).

1 — axes of watershed ridges (a) and gentle spurs of the southern part of the Oka Plateau (b); 2 — axis of the
watershed ridge of the Oka, Irkut and Selenga river basins; 3 — moraine Pleistocene deposits; 4 — vertex basalts
of the Neogene; 5 — sedimentary formations of Ordovician age; 6 — magmatic formations of the Middle Paleo-

zoic; 7 — faults established (a) and assumed (b).

Bce ¢opmer penbeda ropHoro maccuba
Mynky-Capablk HaMU KJ1acCU(UIUPOBAHBI CO-
TJIACHO CYIIECTBYIOIINUM cripaBodHukaM (Tumo-
¢dees, Makkasees, 1986; Tumodeen, Brriopuna,
1983; BanoBckuid, 1981) cnenyromum odpazom
(Kosanenko, Kymmuep, 2018).

IIOTEHE3UCY
msayuanbHbie

OTO0 ry1aBHbIe, HauboJee MIUPOKO pacrpo-
cTpaHeHHbIe, (HopMbl penbeda chopMHUpPOBAH-
HBbIE TJSIUATBHBIMHU (JICTHUKOBBIMH) TPOIIEC-
camu. B Hamem palioHe OHM LIMPOKO pacmpo-
CTpaHEHbI B OOJIACTH WHTEHCHUBHOTO TOIHSTHUS
TEPPUTOPHUU B MecTax (HOPMUPOBAHHS M TpaH-
3UTa JPEBHUX JICIHUKOB U CYLECTBOBAHUSA CO-
BPEMEHHBIX. 3/1€Ch IIMPOKO PaclpOCTPaHEHBI
TBITUHOTUITHBIE POPMBI perbeda, HO Hanboee
IpeBHUE POpPMBI penbeda XapakTepusyeTcs cia-
ObIM pacwIEHEHHEM M MOJOTMMM KYIOJIOBHJI-
HBIMU BEPUIMHAMH, KOTOPBIE MJIABHO MEPEXOAST
B 00pabOTaHHbBIC JIETHUKOM CKJIOHBI JIOJIMH.
371ech HepeaKu MPUCIOHEHHBIE K CKJIOHAM JI0-
JIMH OOKOBBIE MOPEHBI, XOPOIIIO BbIPA)KEHHBIE B
penbede B BUae mapauienbHBIX Ipsl. B npyrux
Cllydasx JIEAHUK CO3/1aBajl KOHEYHbIE MOPEHBI,
nperpaza KOTOpbIX B JajibHeleM o0ycioBuiia

r. O63opHast

PoBHbiin 5 CBYK

S L ST

o0Opa3oBaHue 03€p TMOANPYXKHBAHUA. 3IECh
MO>KHO BBIJICIHTH (CM. pHC. 1):

1. Penwed, ocraBmuiics OT AESITEIBHOCTH
IIOKPOBHBIX U IOKPOBHO-AOJIMHHBIX JIEAHHUKOB.
[Tpumep, penbed sA3bIKOB JenHuKa OKUHCKHM,
CIIyCKaBIIMMHUCA IO OCHOBHBIM JOJMHAM IOp-
Horo Mmaccusa: ['nmaBubii, JKoxoiickuii, Myry-
BeKCkMi, byrosekckuii, byroruHckuii, MoH-
roibckuit u 11p. (KoBanenko, 2014, cm. puc. 1).

2. Penbed, octaBmmiicss OT AESATEIBHOCTH
TPOrOBBIX M KapOBO-TPOI'OBBIX PETrPECCHUBHBIX
nenHukoB (puc. 3). B HamieMm pailioHe Takux Jies-
HUKOB ceilyac HET, HO OHU HIMPOKO ObUIM pa3-
BUTHI B IipouuioM (cM. KoBanenko, 2011, 2011a,
2013). OTtu negHuKH CHOPMUPOBAIH TIOUTH BCE
JOJMHHBIE POPMBI perbeda (Kapbl ¥ HUPKH, Kap-
JIMHTHY, TPOTH C IJIEYaMU U Pa3IM4HOIO TUIIA MO-

peHaMu).
3. Penmved, hopMupyeMbIii cOBpeMEeHHBIMA
KapoOBBIMH JIEJIHUKAMH, — 3TO COBpPEMEHHBIE

neanuku [leperomuuna, Pagne, HOxusiid, Ilo-
IpaHUYHBIA U JAp. 3a0pOHUPOBAHHBIE JIEAHUKU
WIM KaMEHHbIE JIeHUKU-TIIETYEpPhl, KOTOpbIE
MMEIOT B CBOMX BEPXOBbSIX OTKPBITHIN Jie (puc.
4). Ilepexox 3a0pOHUPOBAHHBIX JETHUKOB B Ka-
MEHHBIE TJIETYEPBl MTPOUCXOIUT MPU IEPEKPHI-
TUU OOJIbIIIEHl YacTH OTKPBITON IMOBEPXHOCTH
JIeIHUKa MOPEHHO-OCBINTHBIM U O0BaJIbHBIM Ma-
TeprasoM. DOpMHUPYIOT COBPEMEHHBIE Kaphl,
KAPJIMHTU U OCBIITHBIE MOPEHBI.

" A i

2:ii Han‘égubm 5CBYK

\u = 7~

a g one 8 N Ko 5

Puc. 3. 'msaumansueie popmel penseda goiuH pyd. Konrpacros n HanenHoro.
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1 — 3agatouynas (opmMa Mep3IOTHO-KaAMEHHOTO TOPHOTO MOTOKa B JIeBoM OopTy pyd. Hamemnoro; 2 — co-
TA(ITIOKITHOHHBIE Teppacky; 3 — kapsl /1 4 CBYK; 4 — kaps!l u kopoTkue Tporu /1 SCBYK; 5 — medo tpora

/1 6CBYK.

Fig. 3. Glacial forms of relief in the valleys of the streams of Contrasts and Naredny.

1 — the rudimentary form of a permafrost-stone mountain stream in the left side of the Naredny Stream; 2 —
solifluction terraces; 3 — penalties p/l 4 SVUK; 4 — cars and short trogs p/l 5SVUK; 5 — trough shoulder p/I

6SVUK.

Puc. 4. Kap ¢ coBpemennsm negaukoM Paane, §. 6414 ot 18.07.2011 1.

Fig. 4. Kar with the modern Glacier Radde, ph. 6414 from 18.07.2011.

4. Penbed rpy0O0OOIOMOYHBIX KaMEHHBIX
S3BIKOB U I'PSAZI0BO-3aMlaJUHHOTO penbeda, dop-
MHUpPYEMBI Ha MECTE COBPEMEHHBIX KaMEHHBIX
IJIETYEPOB U MOPEH KapOBO-JOJUHHBIX KaMEH-
HBIX [VIETYEPOB, PACIIONATalOTCsA, KaK IPaBuilo, B
BEPXOBBSIX OCHOBHBIX U OOKOBBIX JIOJIMH, B LIUP-
Kax U Kapax OOKOBBIX OTPOTOB, B KOTOPBIX OT-
CYTCTBYET COBpEMEHHbIE JIETHUKH C OTKPHITHIMU
4acTAMM TOBEPXHOCTH JbJla, Takue Kak ba-
6ouka, DHTY3uacToB, Peukuit, XKoxolckuit u np.
(KoBanenko, AkymnoBa, 2022). Takue KaMeHHbBIS
rJIeT4epbl MOTYT CYIIECTBOBaTh JOCTAaTOYHO
JUINTEIBHOE BPEMsI. DTH INIALIMAIBHBIE CUCTEMBI
OCTar0TCA JIEAHUKAMU U NTOAYUHSIOTCSA BCEM 3a-
KOHOMEPHOCTSIM Pa3BUTHsI OOBIYHBIX JIETHUKOB.
I'meTuyepHble KaMEHHBIE SI3BIKU TAKUX JIETHUKOB
ClleqyeT paccMaTpuBaTh Kak CTaJualbHbIE
(bopMBI MOPEHHO-JIETHUKOBOTO penbeda. B mo-
CIIENYIOIEM, II0CJIE€ TOJHOIO HMCUYE3HOBEHUS
[IIALHAAIBHOTO JIbJIa, OHU MOTYT IIpU OJIaronpu-
ATHOM IOCIJIE0BATEILHOCTH PA3BUTUS IPOLIEC-
coB (mmorpebeHne — 3amMep3aHue U HAKOIJICHHUE
NeATHON MHOUIBTPAIITMOHHOW MacChl M3 aTMO-
chepHbIX, TPYHTOBBIX M IMOA3EMHBIX BOJ, a

TaKXe IUTIOC MOJIUTKYA KaMEHHOM MaccChl KOJ-
JTIOBUATTbHO-CONU(DIIOKIIMOHHBIM MaTEPHAIOM)
($hopMHUPOBATH KAMEHHBIE TTOTOKH.

KpuoeceHHble (Mep3rnomHsbie)

K xpuoreHHBIM UM MEP3IOTHBIM GopmMam
penbeda B n3ydaeMoM palioHe ClIeyeT OTHECTH:
CKJIOHOBBIC COJIN(DITIOKIIMOHHBIC TEPPACKU (CM.
puc. 3, 5) ctpykTypHas conudiarokuus (puc. 6),
MEpP3JI0THO-KAMEHHBIE TOPHBIE MMOTOKH, U MOJIO-
TUX CKJIOHOB B TOM YHCJE M PEUYHBIX IOWM,
HaJIEIHBIX U peYHbIX Teppac (cM. puc. 18), mo-
JTUTOHAIBHBIE CTPYKTYPHI (pHUC. 7) U HalleTHBIC
NOJISHBI (pHC. 8).

1. ConumoKImoHHBIE, 1eTIOBHATBHBIC TI0-
TOKH U YCTYIIBI U3 COMH(ITIOKITMOHHBIX U JCITIO-
BUAJBHBIX OTIOXKEHUH (COMMQIIOKCUIN WiH Je-
durokcwHid, 1enroBuit (cM. puc. 3-5).

2. Ecnu ciaemoBaTh cucTEMaTUKE Haneneu
B.P. AnekceeBa coriacHO CIoBapro-cpaBoy-
HuKy «HameneBenenue», B HalieM paiioHe
JIOJIKHBI OBITh ¥ HaJeIu TMPUICAHUKOBBIC, JIEH-
HUKOBBIC U JIEAHUKOBBIX Bo1 (AjekceeB, 2007,
c. 255-257). Ho audero moo0HO MBI B HaIlleM
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paiioHe 3a BCIO HUCTOpPHUIO M3Yy4YCHHS JIETHUKOB
paiiona He oOHapyxunu. Kpome Toro, yuntsias
ux pasButue Ha (oHe Ooyiee IHEPreTUUECKH
MOIITHOTO TJSIUAIBHOTO peibeda, U3 poib B
dhopmupoBanum penbeda JA0mHKHA ObITh HE3HA-
yutenpHa. Ho cymiecTtByeT, BEepOSITHO, T€HETH-
4yecKas CBA3b OOKOBBIX TPYHTOBBIX HaleeH C

KaMCHHBIMU TJICTYCpAMHU, HAXOAAIIUMHUCA Ha

T e

Puc. 5. ConudiiroKInoHHas Teppacka.

Fig. 5. Solifluction terrace.

yeTBepToi craauu paszButus. [Ipu sTom mepe-
XOJIHBIMH (pOpMaMH, YKa3bIBAIOIIUMHU Ha TaKoe
TEHETUYECKOE POJICTBO WJIM BEpHEE IeHeTHdYe-
CKYIO YHACJE€I0BaHHOCTb HAJIEIHBIX MPOLIECCOB
OT TJISIUANBHBIX, MOT'YT SBJIATHCS MaJIOMOLIHBIE
CONMU(DIIOKIIMOHHO-KAMEHHBIE TMOTOKH, HHOTAA
CONpPOBOXAaeMble HaneasIMu (puc. 3 u 5).

OKMHCKOE NNOCKoropbe
1OmHan vacTy

129



I'eonorus u okpyxaroriast cpena. 2022. T. 2, Ne 4

OKUHCKOe nnockoropbe
KOHaR YacTe

E100.675°

E100:665°

N517:86° E100:655°

E100/6452

E400.635°

N51477.88%

A

E100:1625°

NS1=7746°

Puc. 6. Ilonmocateie (memmm), OTpakaromlue MeIJIEHHBIE CMEIICHHS KaMEHHOTO MaTephana, W S4esiCThIe,
oTpakarolue 0oJiee OBICTPhIC CKOPOCTH CMEIICHHMS COM(DIFOKCHS, MEP3JIOTHBIC KaMEHHBIE (POPMBI perbeda
10)KHOM YacTh OKHUHCKOTO IJIOCKOTOPbsl — PE3yJIbTaT CTPYKTYPHOU COTUQIIFOKITUH.

A — B Oacceiine p. Hwk. Mmynna; b — mexxaypeuse pp. Cpenauii — benbrit UpkyThI.
Fig. 6. Striped (delli), reflecting the slow mixing of stone material, and cellular, reflecting faster displacement

rates of solifluxion, permafrost stone forms of the relief of the southern part of the Okinsky Plateau are the
result of structural solifluction.

A —in the basin of the Nizh River. Ishunda; B — mesopotamia rr. Medium — White Irkuty.

y" :‘» . y - ‘.
. (4% {.0
=

Puc. 7. IlonuronansHble MEP3JI0THBIE CTPYKTYpPhI 03. EropoBckoro, nonauHa p. Koxoil.

Fig. 7. Polygonal permafrost structures of Lake Egorovsky, valley of the Zhokhoy River.
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Puc. 8. ®opwmel penbeda B paiioHe yctbst pyd. Hanennoro, ieporo npurtoka p. ben. MpkyT.

I'eomopdomnorus

4/5

1-2 — snementh Tpora naneoienuuka beno-Mpkyraoro (6CBYK): 1 — BepxHuii ypoBeHb Iuieua Tpora, 2—
HIDKHUI ypOBEHb IUIEYa TPOra MoapabOTaHHBIH KaTacTpopUUEeCKHMHU CENIEBBIMH MOTOKAMHU; 3 — Teppachl,
chOopMHPOBaHHbIE KATACTPOPUUECKUMHU CEIEBBIMU MOTOKaMH; 4 — KOHTYP MaJIOMOLIHOTO COIH(IIOKIMOHHO-

KaMEHHOT0 MOTOKa; 5 — IPaHULbl HAJIEJHOW MOJISIHBL.

Fig. 8. Relief forms in the area of the mouth of the Naredny Stream, a left tributary of the Bel. Irkut River.

1-2 — elements of the trog of the White-Irkutny paleoglacial (6SVUK): 1 —the upper level of the trog shoulder,
2 — the lower level of the trog shoulder worked out by catastrophic mudflows; 3 — terraces formed by cata-
strophic mudflows; 4 — contour of a low-power solifluction-stone flow; 5 — boundaries of the aufeis glade.

2. KpynHblid, YHUKQJIbHBIA W BECbMa akK-
TUBHO (OPMHPYIOLINI penbed, Mep3T0THO-Ka-
MeHHbIN ropHbIi moToK (MKI'TI) Obu1 u3yden u
orucaH Hamu B ctatbe 2013 r. (KoBanenko u 1p.,
2013).

CoBpeMeHHbIE KaMEHHBIE TOTOKHU COAECPKAT
KOHKEJISIMUOHHBINA JIeNl, CYHIECTBYIOIIUNA MHO-
THE TOJibl, KOTOPBIA B XOJOJIHBIE 3UMBbI CBSA3BI-
BaeT IPYHTOBbIE BOABI U KaMEHHBIH MOTOK MO-
X0’ Ha KJIACCUYECKUM THII, a B TEIUIbIE T'ObI BbI-
JaeT MX Ha MOBEPXHOCTh B BHJAE Hajiene
(nanens Kpacuasi BO3jie KaMEHHOTO MOTOKA AK-
tuBHBI). Hampumep, 3a 2003-2022 rtombl

HaIINX HAOIIOIEHNI 34 KAMEHHBIM ITIOTOKOM AK-
TUBHBIN, MOCJIEAHUN TPOSIBIIAT cedsl clenyro-
UM 00pazoMm.

1o 2008 roma motok ObLI O€3 HaJETU U HE
mposiBIsT ocoboit aktuBHOcTH. B 2009 romy
BIIEpPBBIC MOsIBUIACH Hanenb Kpacusas (puc. 9),
YETKO 0003HAUYMUIIOCH BBIJBUTAOIIEECS TENO MO-
TOKa W3 CMEp3IIMXCcsS OOJIOMKOB TIOpPOI Ha
CKJIOHE BBIIIIE CKAJLHOTO I[OKOJISl, U OH Ha 00-
meM OHe KUBOW OCBHITA HUYEM HE BBIICIISIICS.
B 2010 romy ero neaTenbHOCTh OTMETHIIACH
MacCCOBBIMHU BBIBAJTAMH MEIKOOOIOMOYHOTO Ma-
Tepuaja MPEICTaBICHHOTO, B  OCHOBHOM
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IpaHUTHBIMU 0OloMKaMu. Hauboublast ero ak-  BEpOSITHO, M3-3a IO3JAHUX BECEH J3TUX JIeT,
TUBHOCTh mpuxomutrcs Ha mnocieanue 2011—  namenu KpacuBoil moutu He ObLIO.
2022 roxasr (puc. 10). B 2017 u 2022 rr. roxy,

Puc. 9. )KuBast OCBING C BBIABUTAIOIIEMCS B BEPXHEH 4acTH KaMEHHBIM IIOTOKOM | Hajieasi0 KpacuBoit (BecHa
2009 1.).

Fig. 9. A living scree with a stone stream extending in the upper part and beautiful ice (spring 2009).

e N P~ bt

Puc. 10. Beixox Mep3I0THO-KaMEHHOTO TOPHOTO IMOTOKA «AKTHUBHEINY (BEpXHSS YacTh OCHITIH) Ha >KUBYIO
ochib benmoupkyTayto, ¢. 0923 ot 27.04.2019 .

Fig. 10. Exit of the permafrost-stone mountain stream "Active" (upper part of the scree) to the living scree
Beloirkutnaya, ph. 0923 of 27.04.20109.
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OO6IOMOYHBIN MaTepual TaKUX ECTECTBECH-
HBIX CKOIUICHMH OOJOMOYHOTO MaTrepuaia u
JIbJa, 00JIaJaAIOIME CaMOCTOSTEIbHBIM IBIIKE-
HUEM T0JI ACHCTBUEM CHUJIbI TSKECTH OOBEKTOB
MMEET MPEUMYIIECTBEHHO JTaBUHHO-OCHIITHOE U
00BaJIbHOE MPOUCXOKJICHHUE, a Jie]] BOSHUKAET B
pe3ylbTaTe MPOHUKHOBEHHS B KAMCHHYIO MacCy
TaJbIX CHETOBBIX U JIOXKIEBbIX BOJ. OHH, Kak
mpaBmwiIo, (GOPMUPYIOTCS HA CKJIOHAX TOPHBIX
JOJUH BJAId OT COBPEMEHHBIX TIJISIHATbHBIX
o0Opa3oBaHMii, WHOTIA B JIPEBHEIICTHUKOBBIX
LUpKaxX U Kapax, 6e3 y4acTus OJeIcHEHUS.

Takne MKI'TI, oOpa3ys kameHHBIE TPSIbI,
OyrpucTo-3amnaauHHbie GOpMBbI penbeda, )KUBbIS
OCBHIIMA Ha CKJIOHAX, HUKOTJAa paHee He MOTIIN
OBITh CBSI3aHBI C KAMEHHBIMU TJIETUEPAMH.

110 MECTOIIOJIO’KEHUIO
lNepuansayuarnbHble

D10 Qopmbl penbeda, HE WCIBITABIINEC
HEMOCPEICTBEHHOI0 KOHTAKTOBOTO TJISIIHAAIIb-
HOTO (JIGTHMKOBOT'O) BO3JCHCTBUS, KPOME KJIH-
MaTHYeCKUX®. X MOKHO MOJpa3IeuTh Ha JIBa
TUIIA: TCPUTIIANUAIBHBIC BIIPXHUC, PaCIIOJIo-
JKCHHBIC BBIIIC TIISAIMATBHBIX MPOIIECCOB, U TIe-
pUrIAnaJIbHbIC HUXKHUC. Cpem/I NICPBLIX BBIAC-
JSIFOTCS (BOJIOpa3/ieiibHbIC, IPEBHUE MOBEPXHO-
CTU BBIPpABHUBAHHA WJIM HAropHbIC TCPpacChl
(puc. 11), HO YaIle — CKaJbHbBIE KPYTOCKATHBIC
XpeOThl U OCTAHI[Bl — BEPIIUHBI KApJIMHTOB),
CKJIOHOBBIE, «TOJTMHHBICY, HIIH JIOKOMHHBIC HIIH
Jaimie BCero JIOTKoBble. Bce ¢dopmbl penbeda
371eCh, KaK MPaBUIIO, JICHYIAIMOHHBIC, aKKYMY-
JSIIMOHHBIC H3-3a KPYTHU3HBI CKJIOHOB 3/1€Ch
dopmupyrorcs  peako. VCkiaroueHHe COCTaB-
JAIOT MaJIOMOIIHBIC KaMCHHBIC POCCBIIIU U KY-
PYMBI IPEBHUX TOBEPXHOCTEH BhIPABHUBAHHS.

nuK MorpaHnYHBbIN,

“

Puc. 11. Haropnast Teppaca niu ApeBHSIS IOBEPXHOCTh BBIpaBHUBaHUS N0/ T. JKoxoii, ¢. 6529 ot 19.07.2011

T.

Fig. 11. Upland terrace or ancient leveling surface under the town of Zhohoy, ph. 6529 of 19.07.2011.

Ko BTOpOI#i rpymnmne oTHECEHbBI (POPMBI peltb-
eda, hopMupyeMbie B HACTOsIIEE BPEMs, B pe-
3yJIbTaTc ﬂeﬁCTBHﬂ BCEX COBPCMCHHBIX

5 KnmumaT — OfiMH M3 BaKHEHIIMX (GaKTOPOB pelibe-
(oobpazoBanHns. B3anMoOTHOIIEHHS MEXKITY KIMMAaTOM H
TOPHBIM pelibehoM pa3HOOOpa3HEI.

HK30TE€HHBIX KPUOTEHHBIX U HEKPUOTEHHBIX (He-
MEpP3JIOTHBIX ) TIPOIIECCOB YacTo Ha (opmax pe-
J'H:e(l)a TIANUaJIbHO-HUBAJIBHOT'O TUIIA. Nx
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yI00HO MOaPa3AEATh 10 MECTOMOIOKEHHUIO: Ha
BOJIOpa3/ieNIbHbIE, CKJIOHOBBIC U JOJUHHEIE.

Bodopa3zdesibHble U CKITIOHO8bIE

1. BomopasaenbHble IOMAAKUA TPUKPBITHIE
MaJIOMOIIHBIM IIJIAIOM JJIFOBHAIBHBIX PBIXJIBIX
00pa30BaHMl 30H BBHIBETPUBAHHS U IIOBEPXHO-
CTel IPEBHETO BHIPAaBHUBAHMSI.

2. IlpuBonopa3zieiibHble W  CKJIOHOBBIC
CKaJbHbIe (JOPMBI U KPYIHOTJIBIOOBbIE KaMEH-
HBIC pa3BaJIbl, MICPCXOAANINEC B KAMCHHBIC PCKU
(Kypy™mbl, puc. 12) KpucTalIu4ecKux Mopon ¢

JOJITOKUBYIIUMU KaMEHHBIMH JIOTKaMH TeCcOY-
Horo tuna (puc. 13).

3. CoBpeMeHHbIE MPOFOBUATILHBIE (POPMBI
o0pa3oBaHHBIC BOJHO-KaMEHHBIMHU, Tpsi3eKa-
MEHHBIMHU U JIEJOBO-KAMEHHBIMH CEJIEBBIMH TO-
TOKaMH, KOTOpPbI€ BEChMa aKTHBHO MpeoOpa3o-
BBIBAIOT CKJIOHOBBINA peibed paiioHa HA 3HAYM-
TEJILHOM BEPTUKAIBLHOM UHTEPBAJIE OT JICAHUKO-
BBIX BEpIIHH JI0 CaMbIX HU3KHUX YPOBHE Oa3uca
spo3un.) ['psiibl, MPOMOUHBI, JOBOJBHO MOIII-
HbI€ ¥ OOLIMPHBIE TPOTIOBUAIBHBIE KOHYCA BBI-
HOca (pOPMHUPYIOT celieBble TIOTOKH PAa3IUYHON
BesnuuHbI (puc. 14-16).

Puc. 12. Kamennsie pexu (KypyMbl) PaBOro CKJIOHA MPUYCTHEBON YacTH pyubs JleasHoro.

Fig. 12. Stone rivers (kurums) of the right slope of the estuarine part of the Ice Creek.

Puc. 13. Ocpins B BUE MECOUHBIX yacoB. JIeBblil 00pT momHbI p. MyryBek.

Fig. 13. Hourglass scree. Left side of the valley of the Muguvek River.
134



I'eomopdomnorus

Puc. 14. ®opmupyemblii MUKPOCETIMHI HEOOJIBIION MPOIIOBUAIBHBINA KOHYC BBIHOCA.

Fig. 14. Microsels form a small proluvial takeaway cone. Video fragment.

Puc. 15. [locneactBus kpymnHOTo ceneBoro moroka 1971-73 rr.

Fig. 15. Consequences of a large mudflow of 1971-73.
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Puc. 16. IIpomoBuansHblii KOHYC BbIHOCa mpaBoro Ooprta p. Cp. HUpkyT, chOpMHpPOBaHHEIH CeleBBIMU
IpoleccamMu pa3Horo Bospacta, ¢. 4759-62 ot 2.08.2010 r.

Fig. 16. Proluvial outflow cone of the starboard side of the River Sr. Irkut, formed by mudflow processes of
different ages, ph. 4759-62 of 2.08.2010.

4. Byrpsl, Ky4d U KOHyCa BBIHOCA, JI€CTIep- 5. Byrpsl, iceBaOTEPPACHl U CTYIICHH U3 JA€-
CHOHHBIE ochinu (puc. 17) dopmupyempie ne-  JSMIMOHHBIX OTI0XKEHUN (pOpMHUpyEeMbIe OMO3-
PYINIMOHHBIMUA  KOJUTIOBHAJILHBIME ~ OOBajlaMH  HEBBIMU mporieccamu (puc. 18).

Jecrepcuei.

Puc. 17. Kamuau, ckaTuBIIMecs Ha MOBEPXHOCTh MOPEHBI, C JIEBOTO CKJIOHA p. MyryBek.

Fig. 17. Stones that rolled to the surface of the moraine, from the left slope of the Muguvek River.
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Puc. 18. ®opmbl BEICOKOTOPHOTO penbeda nomauss! p. MpKyT.

1 — omosi3HEBBIE U OCHINTHBIE CTPYKTYPHl KAMEHHOTO NMOTOKa AKTHUBHBIN; 2 — HaJIeIHO-PEUHbIE (aJUTFOBUAIIb-
HBIE) Teppachkl; 3 — cesieBble (MPOTIOBHAJIbHEIE) KOHYCa BBIHOCA; 4 — OTIIOKEHHS OOKOBBIX MopeH 11/71 [lopTy-
naHoBckoro (7CBYK); 5 — mieun tporos /1 jecHoro yposus (6CBYK); 6 — ruteun Tporos m/i 03epHOro
ypoBHs (SCBYK); 7 — nneun TporoB OKHHCKOTO OKPOBHO-TPOTOBOTO OJIeAMHEHUs. KpyTIIaIIkaMu MoKa3aHsl
MecTa 0TOOpa MUHEPATIOIHYECKUX MPO0.

Fig. 18. Forms of high-altitude relief of the valley of the Irkut River.

1 — landslide and scree structures of the Active stone stream; 2 — ice-river (alluvial) terraces; 3 — mudflow
(proluvial) cones of carrying; 4 — deposits of lateral moraines of the Portulanovsky peninsula (7SVUK); 5 —
shoulders of trogs p/l forest level (6SVUK); 6 — levers of trogs p/l of lake level (5SVUK); 7 — shoulders of the

trogs of the Oka cover-trog glaciation. Roundels show the places of mineralogical sampling.

DK30r'CHHBIE MPOLIECCHI, (POPMHUPYIOLITHE CO-
BpPEMEHHBIN pebed KPYTHIX TOPHBIX CKJIOHOB,
NPEJCTABISIOT Ha M3Yy4aeMOW TEepPPUTOPHH
HAMOOJIBIIYIO OMACHOCTD JIUISl PEKPEaloHHOM Jie-
arenbHOCTH (puc. 19).

Penbeg nonoaux ckrioHo8

1. Pexu, py4bH U HaJeIu peuHBIX B, (op-
MUPYIOIIUE 3PO3MOHHBIE PEYHBIE M HAJCIHBIC
LIOKOJIBHBIE TEPpAachl, YIIEbsl, TECHUHBI, KaHb-
OHBl M AKKyMYJISITUBHBIC AJUIIOBHAJILHO-HAJIE-
HBIE OTJIOKEHUS U (popMbl. B HatieMm paifone 3TH
IpoIecchl TOJIbKO HalOuparoT cuity. Hanpumep,
KaHbOHBI p. MyryBek u pyubs IloTaiiHoro,

yIlembs, TECHUHBI U KaHbOHBI benoro u Cpen-
Hero MpKyToB, OWMBI M IE€pPBBIE HAANOWMEH-
Hble peuHble Teppackl benoro Mpkyra, JKoxos,
Cpennero HUpkyra u byroseka, amitoBHAIBHO-
HaJIeIHbIE TEppachl U HaJIEAHbIE MOJSHBI benoro
Upxkyra, Cpennero Upkyra, byroseka u XKoxos.

2. Hanennble Teppachl 1 HaJIEAHBIE TIOJISHBI
U3 HaJEeIHOTO AJUTIOBHSI BBICOKOTOPHBIX (pHC.
20), KJIIOYEeBBIX, OOKOBBIX TI'PYHTOBBIX H Te€p-
MaJIbHBIX HAJIEJICH U3 TPYHTOBBIX BOJ JIEAHUKO-
BBIX MOPEH U IIPOJIIOBHUAIbHBIX KOHYCOB BBIHOCA
(KoBanenko, JIuxtapouu, 2021).

3. Ha npuo3epHbIX HU3HMHAX, BEBIPOBHEHHBIX
npoctpancTBax  OKHMHCKOTO — IJIOCKOIOpbS
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(bopMHUpPYIOTCS TIONUTOHAJBHBIE M IOJIOCATO-
syesicTbie (hOPMBI MEpP3JIOTHOTO penbeda (cM.
puc. 6, 7).

Lol J3[=]s5[®]7
(CO)2 J4fsses]e [ s

Puc. 19. Kapra pacnpoctpaneHHs ONacHbIX CKIOHOBBIX MTPOLIECCOB B COOTBETCTBUE C UX MHTEHCHUBHOCTEIO, B
paiione r. MyHky-CapapIK.

1 — omacHast CKJIOHOBAs JCHYIAIMS CaMOM BBRICOKONM MHTEHCUBHOCTH Ha CKAJTHHOM OCHOBAHHUH; 2 — CKaJIbHBIC
CKJIOHBI C BBICOKOM MHTEHCUBHOCTBIO ACHYJAIUU; 3 — NEHyAallUsl CPEIHEH HHTEHCUBHOCTH Ha CKaIbHOM OC-
HOBaHUU; 4 — IEHyNallMOHHBIE MTPOLIECCH] CPEAHEN MHTEHCUBHOCTHU Ha 3apOCIINX PACTUTEILHOCTBIO CKIIOHAX;
5 — cna0Oble IeHyJalMOHHBIC IIPOIECCHl Ha JPEBHUX MOPEHAX; 6 — aKKYMYJISIIUOHHBIE CKIIOHOBBIE MTPOIIECCHI;
7 — COBpEMEHHEIE TIIAIHUATLHBIC TIPOIIECCHI;, 8 — IMOYTH MOTHOE OTCYTCTBHUE JCHYIAITMOHHO-aKKyMYJISITHOHHBIX
MIPOTIECCOB HA KypPUaBBIX CKaIaX I0KHOM yacTi OKHHCKOTO TUIOCKOTOPBSI.

Fig. 19. Map of the distribution of dangerous slope processes in accordance with their intensity, in the area of
Munku-Sardyk.

1 — dangerous slope denudation of the highest intensity on a rock base; 2 — rock slopes with high intensity of
denudation; 3 — denudation of medium intensity on a rock base; 4 — denudation processes of medium intensity
on overgrown with vegetation slopes; 5 — weak denudation processes on ancient moraines; 6 — accumulation
slope processes; 7 — modern glacial processes; 8 — almost complete absence of denudation-accumulation pro-
cesses on the curly rocks of the southern part of the Okinsky Plateau.
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Puc. 20. T'simuanbHble, TpooBHaNIbHBIE U HasleMHbIe popMbl penbeda, §. 3049, ot 25.07.2022 1.

1 — xoHTYp HaNeAHOU MOJAHBL, 2— GopMbl penbeda (Teppaca), cPOpMUPOBAHHBIE CEJICBBIMH MOTOKAMHU; 3—
iedo Tpora 1/ benoupkyrHoro 6CBYK: a — Bepx, 0 — HU3, 10/IpabOTaHHBIN CelleBbIME TToTOKamMu. Ha nanb-
HEM IUTaHE B BEPXHEW YacTH MEPUIIIILUAIbHBIE EeHYAAUOHHbIE CKIJIOHBI, a B HIKHEH — JepyIuuid u 00-

BaJIbHBIA OCIATICHIA.

Fig. 20. Glacial, proluvial and aufeis landforms, ph. 3049, dated 25.07.2022.

1 — outline of the aufeis glade; 2 — landforms (terrace) formed by mudflows; 3 — shoulder of the trog p/I
Beloirkutny 6SVUK: a — top, b — bottom, worked out by mudflows. In the background in the upper part are
periglacial denudation slopes, and in the the lower one is a derupice and a collapsed delipsium.
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