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Ha ocHOBaHUM KOMIUJIEKCHBIX MCCIeIOBaH M JIECCOBO-TIOUBEHHBIX cepuii [Ipra3oBbs (pa3pes
Bernnua-2) u ceBepo-3amnana JIéccoBoro miato Kuras (paspes Llaocsinb) mpoBeneHa KOppeasiust
OCHOBHBIX CTpaTUTpaUUeCKMUX TOPU3OHTOB U COMOCTABICHBI JaHAADTHO-KJIUMATUUECKUE U3Me-
HEHWS B 9TUX PETMOHAX 3a IMOCICTHUI MEXIIETHUKOBO-JIEMIHUKOBBII KIIMMATUISCKII MaKPOIIUKIT.
YcraHoBiieHO, 4To 111 JIEccoBOrO MmiaTo Obljla XapaKTepHa YCTOWYMBasi aKKYMYJISILIMS J€cca Kak
B JIEIHUKOBbS, TaK U B MEXJIEIIHUKOBBS, T.€. hopMUpOBaHuUe T.H. “Ternoro” nécca. B Cesepo-Boc-
TouHOM [Ipra3oBbe OCHOBHAsI aKKYyMYJISIIUS JECCa COOTBETCTBOBAIA KPUOAPUIHBIM YCIOBUSIM
JIGTHUKOBBIX TATOB, & B MEXJICIHUKOBbSI HAKOTIJIEHUE MaTepyralia MPOUCXOIUIIO B MECATKH pa3
MemsieHHee. CpeqHsisi CKOpOCTb CeIMMEHTallMU JIECCOBOTO MaTepuaja, pacCuuTaHHasI Mo pa3pesy
HaocsiHb, OoJiee YeM B 5 pa3 Bblllle CKOPOCTH, paCCUMTaHHOI 1o pa3pe3y bernuia-2. [Mo3gHenneii-
CTOLICHOBBIE MaJIeONOoUBHl B pa3pese bernuia-2, oTHocsmuecs kK caablHeKoit (MIS5e), kpyTuiikoii
(MIS5c¢) u 6psinckoit (MIS3) dazam, 3HaUUTENbHO Jiyullle MOP(OJIOTrMYEeCKU BbIPaXXeHbI 11O CpaB-
HEHMUIO ¢ MajieornoyBaMu B padpese LlaocsiHb; OHU MpUHALIEXaT K CTEITHOMY TUIY, GOPMUPO-
BaJIKCh B 00Jiee TYMUAHBIX YCIOBUSX MpU Oosiee cTabuIbHOM nmoBepxHocTU. B paspese LlaocsaHb
MOpPGOJIOrMYeCKU BbIpaXkKeHHbBIM Mpoduib nMeeT TobKo najeonoya S1SS3 (MISSe), kotopasi
MIPUHAJICKUT K MOJYITYCTBIHHOMY THUITY, YTO TOBOPUT O €¢ (POPMUPOBAHUN B 3HAYUTEIBHO 6O-
Jiee apUAHBIX YCJIOBUSIX MO CPaBHEHUIO C €€ MPUA30BCKUM aHAJOroOM (CaJbIHCKOI MaieonoyBoii).
Knumatnyeckue KonebaHus Ha 1ore BoctouHo-EBporeiickoit paBHUHBI B ITpeaesiax MmocjaeaHero
MeXJIeIHUKOBO-JIEAHUKOBOIO MaKPOIMKIa UMEJHU CYIIeCTBEHHO OOIbLIYIO aMIIIUTYLY, YeM Ha
ceBepo-3amane JIEccoBoro miaro. KpnoapunHbie ycaoBUs TEMIHUKOBBIX 3TOX 3€Ch YePeI0BaINCh
C TeIJIBIMU CEMUApUAHBIMU YCIOBUSIMU MexaeqHUKoBU . Ha JIEccoBoM maTo B TeUeHUe MOCien-
HEro MeXJICTHUKOBO-JIETHUKOBOTO MAaKPOIIMKJIIA U3MEHSIJICS, TIPEX/Ie BCETO, TUAPOJIOTHICCKU I
pPeXuM, 00YCJIOBJIEHHBI aKTUBHOCThI0O BOCTOYHO-A3MAaTCKOTO MYCCOHA: HU3KOM BO BpeMs Jiell-
HUKOBBS (CYyX0) U MOBBIIIEHHOI B MEXJIEIHUKOBbS (00Jiee BIaXKHO).

Karouegvie caoea: 1€CCOBO-TIOUBEHHAas (hopMalMsl, CpaBHUTEIbHBII aHAJIM3 COCTaBa OTJIOXKE -
Huii, JIEccoBoe niaro Kuras, Boctounoe [1pra3oBbe, MO3MHMI MJISHCTOLIEH U TOJOLIEH.

BBenenue

IOr Boctouno-EBponeiickoii paBHuHBI 1 JIEccoBoe mnato Kutasi mpeactaBissioT co0oii 1Be
HauboJiee 3HaYMMBbIe B T1ajieoreorpa@uyeckoM OTHOIIEHUH 00JIaCTU PacIIpoCTpaHEeHU I JIECCO-
Bo-1ouBeHHOI opmanuu (JITID). JIEccoBble cepru TaKMX 00JacTeil MOXXHO paccMaTpuBaTh
KaK HauboJiee MojiHbIe cybaspaibHbIe IPUPOIHBIC apXHUBbI UeTBEPTUYHOIO nepuonaa B EBpa-
3uu. OHU XapaKTepU3yIOTCsI CPaBHUTEILHO BHICOKOI M3yUYeHHOCTbIO, KOTOpasi, OTHaKO, BCE
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Puc. 1. PacipoctpaHeHue TUNU4HBIX J€ccoB B EBpasuu (/) o [1, 2] u mojoxeHne 00beKTOB UCCIEIOBAHUS
(2): A— bernuua-2, b — LlaocsHb

ele 0CTaeTCsl HepaBHOMEPHOi KaK B TPOCTPAHCTBEHHOM, TaK U B XPOHOJIOTMYECKOM OTHOIIIE-
Huu. HeonmHakoBa 1 06ecre4eHHOCTh aHAJIUTUYeCKMMU JaHHBIMU B OITOPHBIX pa3pe3ax IByX

paccMaTpuBaeMbIX TEPPUTOPUIA. DT TaHHBIE, KaK MPaBUJIO, Pa3IMYaIoOTCs 0 CBOEMY Habopy,
a TakKe 10 TNIOTHOCTH (4acTOTe), OT KOTOPOI 3aBUCUT BpeMEHHOe pa3pelleHre majeoreorpa-
(rmyeckux peKoHCTpyKIMit. B paboTe nccaenoBaTebCKUX IPYTIIT U3 pa3HbIX CTPaH 10 CHX ITOP

00HapyKMBAIOTCS CYIIECTBEHHBIE Pa3INUYMs B METOTUYECKHX TIOAX0naX K uccienoBanuio JITD.
Ha3zBaHHbBIEe 0OCTOSITEILCTBA OCIOXHSIIOT 3a1a4y MPOBENEHU ST MEXPEruOHAIbHON KOPPeIsIuu

NBYX KPYITHEHNIIMX JIECCOBBIX OOsacTell Mupa. 3HaYeHUe TaKoil KOppeasiliuy TPYIHO Mepeolie-
HUTb. PelieHue 3Toii mpo6JeMbl MO3BOJIUT MPOABUHYTHCS B TIOHUMaHUU PeaKIIMU 9KOCUCTEM

OTAENbHBIX perMoHOB EBpasuu Ha r1006aibHble KIMMaTUUYeCKKe MepecTPOMKM MOCAeTHUX

COTEH ThICSY JIET, KOTOPBIE MPEeBOCX0AHO (ukcupytorcs B JITID. PaboTa mo cpaBHUTEIBHOMY

aHaJM3y COCTaBa M CTPOEHU S JIECCOB M3 pa3HbIX o0acTeil OyaeT criocoOCTBOBATD JyUIlIeMY

TMMOHUMAaHWIO MEXaHM3MOB BJIUSIHUS KJIMMaTa Ha MPOolecChl JECCOHAKOIJIEHU I, TTeIoreHe3a

u penbedooOpa3oBaHUS.

B nipemtaraeMoii ctaTbe TpeacTaBICHBI pe3yIbTaThl KOMITJIEKCHBIX MCCIENOBAHUI O3~
HeTJIeHCTOLIEHOBBIX JIECCOBBIX cepuii [1pua3oBbs u ceBepo-3anana JIEccoBoro miaarto (puc. 1).
[MocTaBnenHas 3agaya onpenenania BbIOOp 00bEKTOB MCcefoBaHU: pa3pe3bl bernuia-2
(47°08' c.ur., 38°31"' B.1.) m Llaocsausb (36°22' c.m1., 104°37' B.1.). UIMeHHO Ha 3TUX yJacTKax 00-
Hapy>XeHbl MaKcuMalibHbie MoltHOCTH JITID ro3aHero rieiictolieHa Al KaXa0ro U3 ABYX
Ha3BaHHBIX PETMOHOB, YTO MO3BOJISIET PACCUMTHIBATH HA BHICOKYIO AETaJbHOCTD Majieoreo-
rpacduueckoii 3anucu. Obda paspesa U3y4yaauchb COBMECTHO POCCUMCKUMU U KUTAUCKUMU
crieliMaJrcTaMy Ha OOIIMX MPUHIIMIIAX U C UCTTOIb30BaHUEM UACHTUYHbBIX aHATUTHYECKUX
MeTonoB. JIJ1s1 u3y4eHHBIX Pa3pe30B MPOBeIeHa KOPPE SIS OCHOBHBIX CTPaTUTPpadUUeCKUX
TOPU30HTOB U COTIOCTABJICH X0 9BOJIIOIIMY JIAHAIIA(TOB M KJIMMaTa 3a MOCJIeTHUN MeXITe-
HUKOBO-JIEMHUKOBBIN KJIMMaTUUECKU I MaKPOLIMKJI.
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Cocrosinue uzyyensHocrtu JIIID

Oz Bocmouno-Eeponeiickoii pasnunst. Pazpaborka rpo0biyieM XpoHocTpaTurpahuu Jéc-
COB U Tajieoreorpacduu Ji€ccoBoii oosactu BoctouHo-EBporneiickoit paBHUHbBI HACYUTHIBAET
yxe 6osiee cta jieT. OCHOBHbBIE TOCTUKEHMS 31€Ch CBSI3aHbl C UMEHAMU TaKMX UCCIen0Ba-
teneit, kak W.I1. Tepacumos, H.U. Kpurep, M.®. Bekiauu, JIx. Kykna, M. Ileuu, u MHO-
rux apyrux. McciaemoBaHus MocjieaHEro 1ecATUaeThs [3—6] BHECIM CYIIeCTBEHHbII BKIa
B pa3paboTKy NMoapoOHOI 1 000CHOBaHHOI XpoHocTpaTurpaduueckoii cxemsl JITID rora
BoctouHo-EBporeiickoii paBHUHBI. KoMITJIeKCHOE MpUMEHEHME JTUTOJOTMYECKOro, Teo-
XUMMYECKOr0, MaJIeoneN0J0rnuecKoro u Ipyrux MeTo0B M03BOJIMJIO 00Jiee OCHOBATEIbHO
MOJOMTHU K PEKOHCTPYKIIMU JIaHAIIaPTHO-KJIUMATUUYECKUX YCIOBUIT BO BpeMsl (hOpMHUPOBa-
HUS pa3iIudHbIX Topu30HTOB JITI®. [l mepurasiiinaibHO-IECCOBOI 30HBI tora BocTouHoii
EBporibl ycTaHOBJIEH MOCJIeIOBATEIbHBIN PSi/l MEAOKOMITIIEKCOB, COOTBETCTBYIOIINX MEXK-
JIEAHUKOBBIM 3TarnaM 1Mo4yBoodpa3oBaHusl B rieiicToueHe. OCHOBHBIE (pa3bl OpMUPOBAHUS
nenokoMiiekcoB (ITK) cooTHocsTes co clenyomnuMu MexXJIeIHUKOBBIMU dMoXaMu (0T 60-
Jiee MOJIOABIX K 0oJiee ApeBHUM): Me3uHckuii [TK — MuKkynnHckoe MexiienHukoBbe, MIS5e,
oko0J10 117—135 Thic.1.H.; KameHckuit [TK — kameHckoe m/m; MIS7, ~190—220 ThIC.JI.H., UH-
xxaBuHckuit [MK — nuxBunHckoe m/n, MIS9, ~300—340 Tbic.J1.H.; BopoHckuit [TK — Myu-
karickoe M/, MIS13, ~470—500 thic.)1.H. [7]. DTH pa3pabOTKU CO31aJM HEOOXOAUMYIO OC-
HOBY JJ1s1 MeXXperuoHasibHoi Koppeasuuu JITIO rora BoctrouHo-EBponeiickoii paBHUHbI
u Apyrux peruoHos EBpazuu.

Jléccosoe naamo. Haubonee obcTosiTeIbHBIE UCCaenT0BaHuUs 1€ccoB KuTast oTpakeHbl
B paboTtax psina ucciaenonateneit: G.J. Kukla, Z.S. An [8—10]; T. Liu [11]; Z. Ding et al. [12];
S.C. Porter [13] u np. K HacTosileMy BpeMeHU co3aHa cTpaTUrpaduyeckas cxema KuTtaii-
CKOI1 IECCOBO-TIOYBEHHOM CEPUM, XPOHOJOIMYECKME paMKHU KOTOPOI BKJIIOYAIOT MOCIEeIHIE
2.5 mutH JeT. B néccoBoii Tosie Boiaeasiercs 6osee 30 uckornaemMbiX OYB, KOPPEIUPYEMbIX
C MEXJIEIHUKOBBIMU CTAIUSIMU MOPCKOM M30TOMHO-KUCIOPOIHOM 1IKabl. MickomaeMbiM
MoYyBaM IIPUCBOEHBI MHIEKCH S1, S2 1 Tak nanee (0T Oojiee MOJIOIBIX K 00Jiee APEBHUM); IPU
9TOM COBpeMeHHas (rojiolieHoBas) mouyBa nojayuuia oooszHayeHue SO. Bmecre ¢ Tem nuartHo-
CTMKa TUITOB TOYBOOOPA30BaHMU I, KOTOpasi HAMJIYYIIMM 00pa3oM OTpakaeT perMOHaIbHYIO
JTUHAMUKY 9KOCUCTEM B TETJIble MOXU IJIelicTolleHa, pa3paboTaHa ele HegoctaTouHo. On-
HOIi M3 HepellIeHHBIX MPOOJIEM 10 CHX ITOP OCTAETCS TaAKKe MEKPErnoHa IbHAsT KOPPET s
JIECCOB U MTOTpeOEeHHBIX TIOYB U B LIEJIOM U3MEHEHM I TaH 1A THO-KIMMATUIeCKUX YCIOBU I
B Macmtabax EBpa3uiickoro KOHTMHEHTA.

Kparkas xapakrepucTuka paiioHOB MU 00BEKTOB HMCCJeI0BAHMIi

Kaumam u pacmumeavnocms. Kinumar CeBepo-BocTouHoro [1pra3oBbsi OTHOCUTEILHO
TeMJblii, HO, HECMOTPS Ha MPUMOPCKOE MOJOXEHNE TEPPUTOPUU, KOHTUHEHTAJbHBIN U CY-
xoii. [To naHHbIM [14], cpeaHerogoBasi Temiieparypa B TaraHpore, pacrojoXXeHHOM B 33 KM
K BOCTOKY OT pa3pesa bernuia-2, cocrapuser +9.9 °C, utons — +23.3 °C, supaps — —3.9 °C.
lTonoBast cymma ocaakoB cocTaBisieT 440 MM. Ocanky OTHOCUTEIBHO paBHOMEPHO pacrpe-
NEeJISII0TCA TIo MecsiiiaM rojga. MakCuMyM OCaJKOB MPUXOAUTCS Ha Mali—UI0JIb (CpenHeMe-
CSIYHBIE BETUUYUHBI 46, 67 11 57 MM, COOTBETCTBEHHO); B OCTaJIbHbIE MECSILIBI BbITIaAa€ET 10
35—40 MM ocangkoB. CHeXXHbII TIOKPOB MaJOMOIIHEBIM (MeHee 10 cM) M HeyCTOMYMBBIHA, Cpe-
HsIs IPOAOJIKUTEILHOCTD ero 3ajeraHus — MeHee 40 mHeil. XapakTepHbl CUJIbHBIE BETPHI,
WHOTAa COMMPOBOXIaeMble HATOHHOM BOJTHOI Ha MOpe, YTO MPUBOAUT K UHTEHCUBHOMY pa3-
MBIBY OeperoB u omnoJi3HaM. [Ipeobnanaioiiee HampaBieHue BeTpa 3umoii — ¢ BCB; nmeToMm
TOCHOICTBYIOT BeTpa 3almaaHbIX pyMO0B. PaiiloH oTHOCUTCS K 103KHOM YacTu HuxxHemoHCKo
CTEMHOM MPOBUHIIUY C PAa3HOTPABHO-KOBBIJTBHBIMHM CTEIISIMU, TIOJ KOTOPBIMU Pa3BUTHI UYeP-
HO3eMbI OOBIKHOBeHHBEIE [15]. B HacTosI1Ie€ BpeMsI TepPUTOPUS CTEIIell IIOYTHU IIOBCEMECTHO
pacmaxaHa 1 3aHsITa CeJIbCKOX03STUCTBEHHBIMU YTOIbSIMU.

Paspes [laocsiHb pacrioiokeH Ha mpaBoOGepekbe CPeaHEro TeUYeHMsI p. XyaHXd, Ha ceBe-
po-3amagHoit okpause JI€ccoBoro miato (JIIT), mpumepHo B 20 KM K 1ory ot I. LI3nHBIOAHB
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B nnpoBuHuUU ['aHbcy. DTa yacTth JIII xapakTepusyeTcsi KOHTUHEHTAJIbHBIM KJIUMaTOM
C CyXOlt XOJIOTHOU 3uMON 1 XXapkuM JieToM. [1o maHHBIM [16], cpemHEeTOMOBASI TEMTIepaTypa
B paiioHe pa3pe3a coctapiset +8.3 °C, a cpegHerogoBasi cymma ocaakos 275 Mmm. [Ipu sToM
okoJio 70% ocanKoB BbITIaaeT ¢ UIOHS IO CEHTAOPb, TIIaBHBIM 00pa3oM, B BUE JIMBHEBBIX
NOXAeH, YTO MPOBOLIMPYET MHTEHCUBHYIO OBPaXXHYI0 3p03Ui0. 3MMa 3[eCh CypoBas U Ma-
JIOCHeXHasI; Ha BeIicoTax 6osee 1000 M mouBa mpomep3aeT a0 riyouHsl 50—100 cM u oTTan-
BaeT K KOHIY BeCHBI [17]. 3uMoii yacThl bLIbHBIE OYpH, IPUHOCSIIINUE TIBLJIb C CEBEpa U ce-
Bepo-3armaja, u3 MyCThIHHBIX paiioHoB Oproca 1 AnaliaHs.

B nanniadTHOM oTHOIIEHM U pailioH pa3pe3a LlaocsHb MpuHAIIEKUT K TUTTMYHBIM CTe-
MM BBICOKHX IJIATO U MEXTOPHBIX KOTJIOBUMH, TJIe Pa3BUThl TOPHbBIE KAIITAHOBbIE MOYBbI
[15]. K HacTosimiemy BpemeHu mouBsbl JITT He MpoCTO CUMJILHO U3MEHEHBbI JJIMTEIbHOU 3eM-
JIeebYeCKON KyJIbTypPOil, HO Ha 3HAYUTEJbHBIX MJIOUIASIX BECh OYBEHHBI MOKPOB (hak-
TUYECKH CO3JIaH 3aHOBO: B COBPEMEHHOE MOYBOOOpa30BaHMe BOBJIEUEH KYJIbTYPHBIN CITOM.
Kuraiickue mouBoBeIbl, CJIeaAys] HAPOJHBIM TEPMUHAM, Ha3bIBAalOT TaKWE MOYBHI “Xeilsy-
Ty” — “depHas 3eMJIs1” WU AJISI CMBITBIX, MAJOTYMYCHBIX Pa3HOCTEM “XyaH-uxXaH” — “XKell-
Tas 3ems’”.

TaxuM ob6pa3om, uccaeayeMble pa3pe3bl OTHOCATCS K KIUMaTUYEeCKUM paiioHaM ¢ 01U3-
KUMU YCIOBUSIMH TETIJI000ECITEYeHHOCTH, HO CYIIIECTBEHHO Pa3INyYaloTCs MO KOJUYECTBY
U PEXUMY BbIMaAeHUsT aTMOCHEPHBIX 0canKOB. Pa3inuns B yBJIaXX HEHUM YCUIIMBAIOTCS I'e0-
MOPGhOJIOTUYECKUMU 0COOEHHOCTIMU. B TOopHOIT MECTHOCTH, Ilie HaxoauTcs pa3pes Lla-
OCSIHb, Ae(UIIUT BJary OollyIlaeTcsl 3HAYMTEIbHO OCTpee, TaK KakK Bjiara He 3ajJepKuBa-
eTCsl Ha TIOBEPXHOCTH, a CTeKaeT IO KPYThIM CKJIOHAM M TIEPEBOIMUTCS B MTOA3EMHBII CTOK.
DTO cKa3blBaeTCs U HA PACTUTENBHOCTH, KOTOpast 3IeCh He 00pa3yeT CIJIOIIHOTO MOKPOBA;
a TIOYBBI IIOBCEMECTHO CUJIbHO 3poaupoBaHbl. EcTecTBeHHas pactutenbHocTh Ha JIIT co-
XpaHUJIaCh JIMIIb B MECTaX, HEMIPUTOAHBIX IJI51 Bo3aesibiBaHU . [TouTH BCSI TOBEPXHOCTH
MJ1aTO pacraxaHa, CKJIOHbBI UCKYCCTBEHHO T€PPACUPOBaHbI KaK C 11eJIbI0 YBEJIUYEHU ST BO3-
JeJIbIBaeMBbIX TIJIOIA e, TaK U I O0pbOBI ¢ 3po3ueii U nceBaoKapcToM. Jlerpanaiiuy nouys
U PaCTUTEIBHOCTH, a TaKKe PA3BUTHUIO 9PO3UOHHBIX IMPOLIECCOB B HEMAJION CTENEeHU TaKXKe
CMOCOOCTBYET MHTEHCUBHBIM BBIITAC MEJIKOTO POTATOr0 CKOTA Ha KPYTHIX CKJIOHAX, HE MC-
MOJIb3YEeMBbIX TOJ TIAITHIO.

Peavedh. ccnenoBanHbBIe pa3pe3bl JECCOBBIX OTJIOXEHUI CYIIIECTBEHHO pa3inyaloTCs
1o reoMopGOJOTMUYECKOM MO3ULINU.

Pa3pes bernuna-2 pacnonoxeH B mpeaeaax IpuopeKk HO-MOPCKOTo TeppacupoOBaHHO-
ro yyactka I1pnazoBo-Kyb6aHckoit HU3BMEHHOCTH. B TEKTOHMYECKOM OTHOIIEHUU TePPUTO-
pus IpUHAUIEXKUT 10X HOI nepudepun BoctouHo-EBpomneiickoii maatdopmbl. beperosoit
0OpHBIB, TIe 3aJI0KeH pa3pe3 bernuia-2, HaxonUTCS B I0TO-3aMaqHOI YacTU HEOOIbIIOTO
MOJIyOCTPOBA, OMBIBAEMOTIO C I0ra BofamMu TaraHporckoro 3ajuba A30BCKOTO Mops, a C 3a-
nmaga u ceBepa — Bomamu Muycckoro auMaHa. FOro-3amagHasi OKOHEYHOCTH MOJYOCTPO-
Ba, cornacHo H.A. JleGeneBoit [18], mpuHaIJIEXXUT K CpeaHENJICICTOLICHOBOI aJlIIOBUAJIb-
HO-TMMaHHOM (T.H. OETJIMIIKOIi) Teppace ¢ HOKPOBOM 00Jiee MOJIOIBIX JIECCOBBIX OTJIOKEHMUIA.
JInst Teppackl XapakTepeH c1abOBOJTHUCTHIN pesibed co ciaenaMu IpeBHUX (JITOBUATbHBIX
U JJaTYHHO-NeAbTOBBIX (hopM. Tak BAOJb THIJIOBOTO IIBa TEPPAChl MPOCIEKMBAETCS IUPO-
kas (mo 900 M) u HernyOokas (5—7 M) JIoxkOMHa Tajeopycia, a BIoJb 0eperoBoro oopsiBa
Teppachl YETKO BBIACISIETCS IBA TUTICOMETPUYECKUX YPOBHs. beperoBoii oOpbIB GErIMIIKOM
Teppachl, MPOTSIHYBIINICS C ceBepo-3araa Ha IoT0-BOCTOK Ha 2.7 KM, MPeACTaBIIsieT cOO0i
OBICTPO OTCTYTAIOIIN I a0pa3MOHHBII YCTYTI, YTO 0OecredynBaeT NoaepKaHe BLICOKOM 00-
Ha>KeHHOCTHM pa3pe3a. MHOrMe roabl 3TOT pa3pe3 NpuBJeKaeT BHUMaHKe UccienoBaTenei
YEeTBEPTUYHOTO MepHoIa U3-3a MHOTOYMCIEHHBIX HAXOIOK KOCTHOTO Matepuaua [5, 18], my-
cThepcKux apTedakToB [19] 1 601bI10#T MOITHOCTHU MO3HENIeHCTOLEHOBBIX JIECCOB. B Hau-
6oJjiee BBICOKOI yacTu oO6pbiBa (0KOJIO 16 M Haj y.M.) ObLI 3aJiokeH pa3pe3 bernuua-2, no
KOTOPOMY TMOJyUYeHbI JeTaJlbHble XapaKTEPUCTUKU CTPOCHUS U COCTaBa OTJIOXEHU, a Tak-
JKe ompenesieHusI Bo3pacTa [4].
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JléccoBoe nnarto (JIIT) — mpupomHas o61acTh B cpeaHeil yactu OacceitHa p. XyaHX?,
orpaHuuyeHHas Ha tore xpeotom LluHbIMH, Ha BocTOKe — XpeOToM TaiixaHIllaHb, Ha CeBe-
pe —nycteiHeit Opaoc, Ha ceBepo-3ariaie — MycThiHel AJlalllaHb, Ha 3aI1ajie — BOCTOUHBIMU
orporamu Kyusnayns. [nomans JITT okono 430 Teic. KM?, mpeobiiagaionue BoICOTh — 1200—
1500 m Hax y.M. B mpenenax JII1 umerorcss otaenbHbIe XpeOTH, 000COOJIEHHBIE 9PO3MOH-
HBIMU YILIEJIbIMU; TPeOHM XpeOTOB nocTuratoT BhicoThl 2500 M u 6oiiee. B reosornyeckom
otHomeHuu JITT mpencraBiseT coboii anuIIaThOpPMEHHYI0 BIAAWHY, 3aTIOJTHEHHYIO MOIII-
HOM ToJIIeit MEe3030MCKMX OTIOXKEHM I, MePEKPHITHIX JIEcCaMU. MOITHOCTH JIECCOB OOBIYHO
kognebnercs ot 100 mo 200 M, Bo3pacTas Ha ceBepe 00 250 M u 601ee. Prixibie Toamu 1€ccoB
MOABEPraloTCcsi UHTEHCUBHOM 3po3uu. CeTh OBparoB B HEKOTOpbIX paitoHax JITT nocturaer
rycToTsl 6 KM Ha 1 km? mpu riry6une 100—150 m. Ha cesepe JITT mpeo6aanaroT J€cCoBbIE Ips-
IIbl U yBaJibl, BBITSHYThIE B HAMPaBJEHUU FOCIOACTBYIOLUIMX BETPOB; HA I0T€ pa3BUTHI MJI0-
CKMe U TMOJIOTOBOJTHUCTBIC MOBEPXHOCTH, U3pe3aHHbIC OBparaMu. Peku, 3a UCKITIOUeHUEM
XyaHX?3, TEKYT B ITyOOKMX YIIEJIbsIX U BBIHOCAT OFPOMHOE KOJMYECTBO MPEUMYIIECTBEHHO
WJIUCTBIX HAHOCOB, TIPUYEM B PsIfie TOJUH B TeUEHUE MECSIIeB JIETHUX MYCCOHOB ITPOXOIUT
M0 HECKOJIbKY BOJIH I'psi3eBO-BOAHBIX cejieil. B mpenenax JITT p. XyaHX? BBIHOCUT €KeroaHo
3700 t/xm? Hanocos [17].

CeBepo-3ananHas yactb JII1, roe pacnonoxeH paspe3 LlaocsiHb, uMeeT 31eCh 00JIMK I'y-
CTO pacuJieHeHHOro Trockoropbs. ITo naHHbBIM [16, 20], pa3pe3 [laocsHb pacrooXeH Ha
11ecToit Teppace p. XyaHx3. MakcumaabHass MOLIHOCTB JIECCOBOIO YyexJia B palioHe pa3pesa
cocTtaBiseT okoJio 500 M; BO3pacT IMOIOILIBEI JIECCOBBIX OTJIOXKEHUI olleHUBaeTcsa B 1.4 MJIH
neT. JIECCH MOACTUIAIOTCS TaJeYHO-TPaBUMHBIM aJllloBUeM MollHOCThbIo 10—20 M. OH,
B CBOIO o4Yepe/ib, 3ajieraeT Ha HEOT€HOBOM I110KOJIe, TIPECTaBICHHOM KPAaCHOILBETHBIMHU ap-
TMJUTUTaMU U TecYyaHMKaMu. Dpo3us B pailoHe pa3pes3a JOCTUTIA TaKMX MacIITaboB, YTO
CKJIOHBI COCETHUX 3PO3MOHHBIX (DOPM HEPEIKO CMBIKAIOTCSI, 00pa3yst ocTpbie rpedHu. [de-
peBHs LlaocssHb pacnonoxeHa Ha OMHOM M3 npeobiaanaomux mo Beicote (2100—2130 M) He-
OOJIBIIUX OCTATOYHBIX MJIOCKMX YYaCTKOB MEX1ypeubsl IIMPUHOI OKOJIO 1 KM, KOTOPBIi
MPOTITUBAETCS MEXY COCEAHUMU CYOMEPUANOHATbHBIMU CYXUMU TOJTMHAMU HA HECKOJIb-
KO KUJIOMETPOB.

PacuucTtka 3amoxkeHa B BEpXHE 4acTH KPYyTOTro JIEBOTo 6OpTa OMHOTO M3 ITyOOKUX
(oko0 350 M) ymenuii y okpauHbl AepeBHM LlaocssHb. AGCOTI0OTHasI BbICOTa OPOBKU pa3-
pe3a — 2100 M; ee TIpeBBILICHUE HAl MEXXEHHBIM Ype30oM p. XyaHXd cocTaBisgeT okojo 700 M.
Yiuenbe, B 00pTY KOTOPOrO HaAXOAMTCS pacuMCTKa, HE UMeeT MOCTOSTHHOTO BogoToKa. Ero
MIPOTSKEHHOCTh COCTABJISIET OKOJIO 2 KM, IIupuHa 1mo 6poBkaM — 250—600 M. OT BepIIUHBI,
pacroioXXeHHOH K 1ory oT aepeBHU LlaocsiHb, ylieabe MiaBHO MOBOpaYMBaeT Ha BOCTOK,
BBIXOMS K TOJMHE TIPUTOKA p. XyaHx3. [TomiepeuHbIi 1 MPOIOJIbHBIN TPODUIN YIIETbS CTY-
neHuarsie. B pacnonoxeHHOM Ha r1yorHe okos10 300 M OT OpOBOK BEpXHEM YPOBHE THUIIA
HaOmomaeTcs rryookuii (okojo 50 M) u y3kuii (30—70 M) moHHEII1 Bpe3. BepxHue oTHOCH-
TeJIbHO TMOJIOTME YaCTH CKJIOHOB OBpara UCKYCCTBEHHO TeppacupOBaHbl U 3aHSTHI MOJSIMU.
KpyTbie (20—40°) yyacTK1 CKJIOHOB OCJIOXKHEHBI 00Jiee MEJTKMMU OBparaMu U poITBUHAMMU,
a TaK>k€ MHOTOUMCJIEHHBIMU BOPOHKAMU U TIPOBajJlaMU pa3MepOM OT MEePBbIX METPOB 0 Jie-
CSITKOB METPOB B MOTMEPEYHNKE. DTU MPOBAJIBI YACTO 00Pa3yIOT LIEMOYKY, BHITSTHYThIE BHU3
10 CKJIOHY, U MPEeACTaBJSIIOT cO00i (hopMbl “IECCOBOro KapcTa”, BOZHUKAIOIIME MO BO3-
nelicTBUEM IpolieccoB cyh o3 U TOHHEbHOM 3p031H, T.e. pa3MbIBa U BBIHOCA MaTepuaa
B pe3yJbTaTe MOANOBEPXHOCTHOT'O CTOKA BOMBI, a TAKXKe pacTBOPeHUsI CyIb(haToB U Kapbo-
HATHOTO LIeMEHTa JIECCOB.

Cmpoenue paspesos. JITIO B paspese bernuia-2 BKiwodaeT B ceOs CEpUIO XOPOILIO BbI-
pakeHHBIX MaJeONOoyYB, MPEACTaBICHHbBIX ME3UHCKUM MOYBEHHBIM KOMIIJIEKCOM, OpsiH-
CKOI1 MCKOITaeMOii TTOYBOM 1 COBPEMEHHOM ITOYBOM — YepHO3eMOM OOBIKHOBEHHBIM (A-AB-
kpoT.-Bca-BCca) (puc. 2). MarepuHcKue Mopojbl B OCHOBHOM CYTJIMHUCTBIC UJIU CyIecya-
HbIe, TUIOTHBIE, KapOOHATHBIE; B TOYBAaX BCTPEYAIOTCS KPYITHbIE KapOOHATHbBIE KOHKPEIIUH;
OKpacKa HeOJTHOpOHasl, OCHOBHBIC 1IBETa CBETJIO-Oypbie (10 KOPUIYHEBOI0), TYMYCOBBIC
TOPU30HTHI — TEMHO-cephie, OypoBaTele. Me3unckuii [1K nMeeT MomHoCTh 6ojee 2 M,
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COCTOMT U3 IIBYX MOUB; OCHOBHBIE IIBETA T'YMYCOBBIX TOPU3OHTOB — OT TEMHO-KOPUUHEBBIX
JI0 TEMHO-CEPbIX; UJITIOBUAJbHBIE TOPU3OHTHI — CBETI0-KOPUYHEBbIE, CEpOBaThie, OypoBa-
Thle. BpsiHCKasi ucKomaeMasi mouBa MajioMolllHa (MeHee 1 M); B Hell BBIACISIOTCS CIeayolIue
reHeTHUUYeCcKue ropu3oHTH: Aca.KpoT.-ABca-Bca. OcHOBHBIE IIBETa TYMYCOBOTO TOPU30H-
Ta — MaJeBbIi (CBETIO0-KOPUUHEBBII) U CEPO-KOPUYHEBBIN, NITIOBUATBHOTO TOPU30HTA —
CBeTJIO-TIaJIeBBIH 10 Oeecoro. O6Iast MOITHOCTH CJIOEB TTO3IHETO TIeICTOlIeHa B pa3pese
bernuna-2 cocraaser okoso 10 M.

I1o pe3yabraTam MoyieBOro u3yuyeHusl BepxHei yacTu (MOLIHOCTBIO 55 M) pa3pe3a LlaocsHb
YCTaHOBJIEHO, YTO MO3/IHEIICHCTOIIEHOBAsI JIECCOBO-MIOYBEHHASI CEpUs MIPEeICTaBeHa BeCbhMa
OIHOPOIHOM CBETI0-T1ajIeBOii cynechio. B mHTepBae rimyouH 43.95—44.80 M Obl1a BCKpBITa
eIMHCTBEeHHas MOP(MOJIOrMYeCKH BbIpaskeHHas IaJleorouyBa B U3yuyeHHo# Toue. Ee reHeTnue-
ckuii mpoduib (Aca-ABca-(B)Bca-CCa) 6:1130K K OypbIM ITOJTYITYCTBIHHBIM IT0YBaM Ha JIEccax.
B unrtepsane riyouH 15—29 m B pa3pese oTMeuaeTcs MOBbIIIEHHAS] MAaKPOIOPUCTOCTh U CKO-
MJIeHU s KapOOHATHBIX HOBOOOPA30BaHUI B BUIE PHIXJIBIX CTSIKEHUI, YTO MOXET YKa3bIBaTh
Ha pOCT MHTEHCUBHOCTH TeAoreHe3a B JaHHo# 30He. [Ipoduib roolieHoBoOI MOYBHI B pa3pese
MPaKTUYEeCKHU HE BbIpaxkeH, € TYMYCOBbIN TOPU30HT, BEPOSTHO, 3POIUPOBAH.

Paspe3s [laocsiHb paHee M3ydasicss HECKOJIbKMMMU IPYITIIaMU UCCIIeAOBaTeNel, KOTOPBIMK
ObLIY TTOJTYYEeHBl aHATUTUUYECKHE TaHHbBIe M TIPOBEIeHO CTpaTUTpacdruiecKoe pacujieHeHe
BCKPBITHIX OTJIOKEHU I Ha MPUHIIMIIaX Te0J0rnueckoil koppensuuu. Tak, Xecaomn u ap. [22]
000CHOBaIM cTpaTurpaduyeckoe pacujeHeHe roJoleHOBoM mouBkl SO Ha OCHOBE IeTalb-
HOTO MCCJIEIOBAaHUSI MATHUTHOM BOCIIPUUMYMBOCTU B BEpXHUX 2.5 M pa3pesa. YeH u ap. [23]
HCCJIeIOBAJIM CTPOSHME TONIIM ocanka pa3pesa LlaocsHb Ha rimyonHax 35—45 M ¢ moMoIIbIo
MIPUHSITOTO JIJIsI KATaICKMUX JIECCOB HAbOpa aHaIM30B: MAarHUTHOM BOCIIPUMMUYMBOCTH, T'pa-
HyJIOMeTpuyecKkoro coctasa u cogepxanusa CaCO;. Umu 661110 yCTaHOBIIEHO, YTO B MHTEP-
BaJie r1youH 37.0—43.5 M HaGoaaeTcsl CylIeCTBEHHOE YMEHbllIeH e MeIMaHHOTO AUuaMeTpa
yactull (1o 0.025 MM) 110 CpaBHEHUIO C BhILLIE- U HUXEJEXKAIIUMU CIOSIMU, TJIe OH COCTaB-
ssieT 0.040—0.045 mm. BHyTpu MHTEepBaJia BbIpaXeHO TPU MMMKa MAarHUTHO BOCIIPUMMY U~
BOCTU, KOTOPBIM COOTBETCTBYIOT TPU 30HBI pe3KuX KosebaHuii conepxkanus CaCO;. Bech
yKa3aHHBIII MHTEPBaJl aBTOPHI CTaTh1 0003HaYaloT KaK S1 1 cooTHOCcIaT ¢ MIS5, a ¢ KaXapIm
MUKOM MarHUTHOI BOCIIPMMMYMBOCTHU COIOCTABIAIOT “TIoano4By” (cBepXy BHU3): S1SS1 —
MIS5a, S1SS2 — MIS5¢, S1SS3 — MIS5e.

IIu u op. [16] monydyeHbl JTaHHBIE O MATHUTHOM BOCIIPUMMYMUBOCTH U TPaHyJIOMETpUYE-
CKOM cocTaBe Jis1 BepxHux 160 M paspesa Laocsub. 11 S1 Habar01aeTCs XOpOIllee COOTBET-
CTBUE 3TUX JaHHBIX paHee MOJYYeHHBIM pesyibratam [23]. BHyTpu nmo3aHerieiicToleHo-
Boro yiécca L1, mo naHHbIM [16], 3aMETHBI CYILIECTBEHHbIE BapHALIUU MEIUaHHOIO JUaMeTpa
3epeH, HO BapuallMi MarHUTHOM BOCIIPUMMUYMBOCTHY He TaK BeJUKKU. MHTepBaJ ¢ BeTMUM-
Hamu MenuaHHoro auametpa yactull 0.025—0.030 MM comnocTaBiseTcs aBTopamu ¢ MIS3.

Ncnoab3oBaHHbIE METOBI

Ipanyiomempuneckuii anaaus OTIOXEHWI TIPOBEACH Ha JIa3epPHOM aHaJIM3aTope pas-
MepoB yacTull Malvern Mastersizer 3000. IToaroroBka npo6 BKJirouaja B cebOsl cTaHIapT-
HYIO TIporeaypy o6paboTku marepuaiia 3% pactsopom HCI ¢ 1ienipo ynanieHust KapOoOHATOB
U pacTUpPaHUe PE3MHOBBIM MECTUKOM B IIPUCYTCTBUM MUpodocdaTa HaTpusI.

Muxkpomopghoaoeuueckue uccaedosanus 1€ccoB U MOrpeOEHHBIX TTOYB NTPOBEACHBI B CO-
OTBETCTBUU C METOAMKAMM, ONTMCAHHBIMU B “MeTOIMYeCKOM PyKOBOJICTBE IO MUKPOMOP-
donoruu nouB” [24].

Ouenka kpuozennozo eo3zdeiicmeus. J171s1 OLIeHKU CTENEHU KPUOTEHHOT'0 BO3ICMCTBUS Ha
OTJIOXKEHU ST MpuMeHsiyicsl mpeajoxeHHblii B.H. KonuiueBbiM [25] KoahULIMEHT KPUOTeH-
Hoit koHTpacTHOCTH (KKK):

0 /K
0,/ kK

KKK =



rae Q, u F, — conepxaHue KBapla 1 noJieBbix mmnaTtos Bo ¢ppakuun 0.05-0.01 mm, Q, n F, —
colepKaHue KBaplia U 1moJjieBbix 1mrnatoB Bo ppakuuu 0.1—0.05 mM. B nepBoM npubimkeHuun
3HaueHUst KKK>1 roBopsiT 0 HaJIuuuu Mep3JbiX MOPOJ U aKTUBHOM KPMOTE€HE3€ B MOMEHT
HaKOMJIEHU ocaiKa: yeM OoJiblie 3TO 3HaUYeHUE, TeM 0oJiee CypPOBbIMU ObLIU YCJIOBUSI; 3HA-
yenust KKK<1 cBuaeTenbCTBYIOT O QOPMUPOBAHUU OTIOXKEHU I BHE BEYHO Mep3JI0THI [26].

Mopdghockonus necuanvix xeapuesnvtx 3epen. Visyuenvie GopMbl U OBEPXHOCTU KBaplie-
BBIX 3€peH IIPOBOAUJIOCH IO MeToauke, padpadoranHoii B U PAH [27]. CteneHb okaTtaH-
HOCTU TIeCYaHBIX 36pEH paccuuThIBajgach 1o hopmye

Q=O><nO-i—1><nl+2><112-f—3><n3+4><n4
n0+nl+n2+n3+n4

x25%,

rae n0; nl; n2; n3; n4 —4yKciI0 3epeH, OTHOCSIIUXCS K KJIaCCaM OKaTAaHHOCTHU € HYJIEBOTO IO
YETBEPTHIN.
CTeneHb MAaTOBOCTH 3€PEH BBIYUCIISIIACH IO (DOpMYyJie
_ 0xG+0.25%0.25M+0.5x0.5M+1xM
G+0.25M+0.5M+M

Cm

x100%,

rae G — KOJIMYEeCTBO 3€peH C INISHIIEBOM MOBepXHOCTHIO, 0.25M — ¢ 4eTBepTHhMAaTOBOIA,
0.5M — ¢ monymaToBoii, M — ¢ MaTOBOIi OBEPXHOCTHIO.

J11s1 BBISIBJIGHU ST XapaKTEPHBIX OCOOEHHOCTEN MOBEPXHOCTHU MPOBEACHBI TaKXKe MCCe-
JIOBAHU ST TTPU TTIOMOIIM PACTPOBOTO 3JIEKTPOHHOI'O MUKPOCKOIIA.

Penmeenghayopecuenmnotii anaaus u kannamempus. VismepeHust KOHIEHTpaL Uil MaKpo-
U MUKPOBJIEMEHTOB B OTJIOXKEHUSIX OCYILIECTBISIJIUCh Ha peHTreHoBckoM armapate “CITEK-
TPOCKAH MAKC — GV” no MeTonuke n3MepeHNit MacCOBOM TOJIM METAJIJIOB U OKCUIOB
MEeTaJJIOB B MOPOIIKOBBIX Tpo6ax. Mi3aMepeHs MarHUTHON BOCIIPUMMYMBOCTHU TIPOBeIe-
HBI B JabopaTopHbIX yciaoBusix Ha npuodope “KAPPABRIDGE KLY-2” no craHnapTHOI
METOIUKE.

Ouenka daumeabHocmu 0CHOBHBLX ImManoe ocadxonarxonaenus. B paspese bernmuma-2 u3
T'YMYCOBOTO TOPU30HTA CJ1a00pa3BUTOM IMOYBHI, ¢ TIyOMHBI 6.0 M OblJTa 0OTOOpaHa Mpobda Ha
paauoyrieponHoe natuposaHue. Bospact cocraBua 29340+1500 net (MTAH-4172). Kanu-
OpoBKa MOJIYYeHHOI naThl ¢ moMolbio mporpaMmmbel OxCal 4.2.1, koTopasi 6a3upyeTcs Ha
BapuaHTe KaaubpoBouHoil kpuBoii IntCal 09, moka3zana, 4yTo ¢ BepossiTHOCThIO 0.954 Bo3-
pacT obpasia jgexut B uHtepBajie 38003—31179 yneT. BpeMeHHbIe 1uana3oHbl (GOpMUpPOBa-
HUS CJIOEB JIECCOB U MOYB, BCKPHITHIX B pa3pe3e bernuia-2, ornpeneseHbl HA OCHOBAaHUU CY-
IECTBYIOLIMX MPEACTABICHU O XpOHOCTpAaTUTpadUM JIECCOBO-TTOUBEHHO CEPUU TTO3IHETO
nieiicroueHa Bocrouno-EBporneiickoii paBHUHEI [7]. OLeHKa IIUTEIbHOCTU (DOPMUPOBaA-
HUST OCHOBHBIX cJIoeB B pa3pese LlaocsiHb TpoBeneHa B COOTBETCTBUM C PETMOHAJbHBIMU
HUCCJIeNOBAHUSIMU, TTIOCBSIIIEHHBIMUY KOPPEJIsILMU COOBITUM Ha JIECCOBOM I1J1aTO ¢ MOPCKOI
M30TOMHO-KHUCIOPOAHOM mKajoi [12, 13].

OcHoBHBIE pe3yjabTaTbl KOMIIJIEKCHBIX HUCCJIeIOBAHM

Mexanuueckuii cocmae omaoxcenuii. B MexaHn4eckoM cocTaBe ocajaka B 000MX UcCclie-
IyeMBIX pa3pe3ax npeobaagaet ¢ppakuus aaesputa (0.005—0.05 mm), conepxaHne KOTOPOA
B paspese bernuma-2 usmensiercs ot 35 1o 80%, a B paspese LlaocsaHb — ot 53 no 81%. U3
9TUX UMD BUAHO, UTO OTJIOXKEHUS B pa3pese bernuia-2 B 1ieJloM MeHee OMHOPOAHBI IO Me-
XaHUYECKOMY COCTaBy 1O cpaBHeHUIO ¢ pa3pe3oM Llaocsinb. CoaepxaHue ppakiiuu rIIUHbBI
(<0,005 mM) B paspese bernuina-2 konebaercs ot 10 no 37%, npudyeM B B ropusoHTax 1mous
(0.7-1.7, 7.0—7.5 1 9.0—9.5 M) oTMeuaeTcsi HeOOJbIION POCT TOJIU ITUHbBI, UTO MOXET O0BSIC-
HSTBCS MOCTCEANMEHTAIIMOHHBIMU TIPOLIECCAMU, BBI3BIBAIOIIMMU MUTPAIIAIO TIMHUCTOMN
¢dpakIMy BHU3 T10 TTIOYBEHHOMY ITpoduito. Jlos riuHbl B pa3pese LlaocssHb U3MeHsIeTCsI OT
13 o 33%. INoBellIeHHOE comepxaHue 3Tok dpakiuu (6osnee 20%) HabaOAaCTCS B UHTEPBa-
nax tnyoun 0—2, 20—27 u 35—45 m. K Tem xxe nuHTepBajiam B paspese LlaocsiHb mpruypoyeHo
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CHMXeHHUe coiepkaHus ToHKorecyaHoi dpakuuu (0.05—0.1 mm) — meHee 10%. Makcu-
MaJIbHBIX Xe 3HaueHU# (~20%) moJIst TOHKOTO TlecKa MOCTUTAeT B MHTepBajaxX ryouH 3—5
n 45—48 m. ComepkaHue Iecka MMeeT BaXKHOE TMarHOCTUYECKOe 3HaUYeHME B JIECCOBBIX pa3-
pe3ax, yKa3biBasi HA MHTEHCHBHOCTD 30JI0BOTO IepeHoca. YBeInYeHue 1011 Iecka B KuTaii-
CKHUX JIEccaxX MPUHSATO CBA3BIBATH [12, 13] ¢ aTamamMu HU3KUX 3HAYEHUI TEIJIO- U BlIaroode-
CMEYEHHOCTH, T.€. C IEAHUKOBBSIMU, KOT/Ia BO3pacTalio BIUSHUE A3MaTCKOTO aHTUIIMKJIOHA,
a CHUXXeHMe TOJIU Tecka — ¢ 0oJiee TYMUIHBIMM U TETUIBIMU MEXJIETHUKOBBSIMU U MHTEP-
cTanvajaMu B YCJIOBUSIX TOCMoncTBa BocTOUYHO-A3MATCKOro MyccoHa. DTa 3aKOHOMEPHOCTh
JMOCTATOYHO YETKO MpociexXnBaeTcs B pa3dpede LlaocssHb, Tae mouBeHHBIM YpoBHsIM SO 1 S1
COOTBETCTBYIOT 30HbI C HU3KUM coliepxkaHueM yacTtuil KpymnHee 0.05 mm.

CoBoKYyITHas OOJIA IecKa, IpeacTaBIeHHOro B pa3pese bernuma-2 Toukoii (0.05—0.1 mm),
menkoit (0.1—0.25 mm) u cpeaneii (0.25—0.5 MmM) dpakiiusiMu, BecbMa 3HAYUTETbHO U3MEH I~
eTcs 110 paspesy (ot 3 10 53%). [1pu 3ToM “hoHOBBIE” ComepKaHUS TIeCKa COCTABISIOT OKOJIO
10%, a Beicokue conepxaHust (30—50%) nmpuypodyeHbl TOJIHKO K OTPaHUYCHHOMY UHTEPBATy
(5.8—7.15 M), COOTBETCTBYIOIIEMY XOTBLIIEBCKOMY Jieccy. OcOOEHHOCTH MEXaHNUYEeCKOTro CO-
cTaBa OTJIOXEHUI B TaHHOM MHTEPBaje MOTYT OOBSICHSTHCS IKCTPEMAJTbHBIMU 0JOBBIMU
mporeccamMu (MBUIBHBIMU OYpsSIMU), KOTOPBIE, BEPOSITHO, MMEJIU JIOKAJIbHBIN XapakTep, Mo-
CKOJIbKY B ApYTUX paiioHax [Tpra3oBbsi MOJOOHBIX OMlECYaHEHHBIX CIOEB BHYTPU Bajiaaii-
CKOTO JIECCa HE BBISIBJICHO.

B uenom ocanku, npeacraBieHHbIe B pa3pede LlaocsHb, Oojiee Jerkue u OMHOPOIHbIE IO
MEXaHMUYECKOMY COCTaBy IO CPAaBHEHUIO ¢ ocajkaMu B pa3pese bernuua-2. Pazpes LlaocsiHb
MMeeT MeHee BhIpaXKeHHYI0 CTpaTudUKAIMIO TI0 COCTaBY, OTIOXEHU S TaM XapaKTepu3yloTcs
0oJiee BBICOKOI COPTUPOBAHHOCTHIO, B HUX PE3KO MpeobiianaeT KpymHoaJleBpuToBasi (hpakiius.

Mukpomopgoaoeuueckoe cmpoernue om.aoxceHul IO3BOJISIET BHISIBUTH CYIIIECTBEHHBIE pa3-
JIMUMS MEX Y NBYMsl pa3pe3aMu. [1J1st 1ECCOB M MCKOIaeMbIX TTOYB B pa3pese bernuiia-2 xa-
pakTepHa Oypast IIMHKUCTAs U TIeCYaHO-TJIMHKUCTAS T1J1a3Ma, BKJIIOUEHU I KPYTTHBIX (IUaMeTp
0.05—0.1 mm), 3anumatomux 6osee 20% mpocTpaHCcTBa HLTUda pPOMOOBUIHBIX KPUCTAJIJIOB
TUIICa, XeJIe30-MapraHileBble KOHKpelMu. MUKPOCTPpOEHKE OTIOXKEHU I PhIXJIOBATOE, MUKPO-
arpernpoBaHHoOe. XOPOIIO BbIpaxkeHa MepepbiTOCTh MUKPOGayHOt ¢ 00MIMeM OMOTeHHBIX TOop.

B paspese LlaocsiHb MUKPOCTPOEHUE OCATKOB ITbLJIEBATOE, TPOMBITOE, CJIa00 TPEIIMHO-
BaTOE; arperaThl BCTpeYarTCs peako. BKItoueHu s mpeacTaBieHbl Xejle30-MapraHieBbIMU
XJIOTIbSIMU; BEPTUKAJbHBIC TPEIIMHBI BO BHYTPUTICIHON Macce 3alOJTHEHBI CBETIO-0YphIM
MaTepuajoM € CepOBaThIM OTTEHKOM (BEPOSITHO, JIETKOPACTBOPUMBIMU COJISIMU Cyabbar-
HOTO TUMAa — TEHapAUTOM WJIM MUPAOUIUTOM). 30eCch He 0OHapyKeHbI KPYITHBIE XeJIe31-
CThle KOHKPELIMU U pOMOOBUIHBIE KPUCTAJJIbI TUTICA, OTCYTCTBUE KOTOPBIX TOBOPUT O OoJjiee
apUJIHOM KJIMMaTe TIpu GOPMHUPOBAHUM MAJIEOTIOUBHI, T.K. IS 00eCIIeUeHHsI pocTa KpU-
CTaJIJIOB MPaBUJILHOMN (hOPMbI HEOOXOAMMO TTOCTOSIHHOE UJIU JJIUTEbHOE YBIaXK HEHME MOYB
[28]. LIBeT oTnoXeHM B IIIMpaxX OOHOPOIHBIN, CBETJIO-0yphlii MJIN ITaJIEBBIN; IPOIMUTKA
KaKUM-TM0O0 MaTepraioM OTCYTCTBYET, B OTJIMYME OT OTJIOXEeHU I U3 pa3pesa bernuia-2,
rlie BHYTPUIIeAHASI Macca TPONUTaHa TYMYCOBBIM MJTH XKeJIe3UCTO-TITMHUCTBIM MaTepUaIoM.

Ouenka kpuozennozo éosdeiicmeus. iameHeHus koa3hhuiIMeHTa KpUOreHHOM KOHTPACT-
Hoctu (KKK) mo pa3pesy bernuma-2 B 11eJloM COOTBETCTBYIOT JIECCOBO-TTOYBEHHOM PUTMHU-
Ke. BepxHsis yacTh pa3pesa JECCOBOI TOJIIM OTpakaeT MOCTEIIEHHO yObIBalollee BIUsSHUE
kpuoreHHbIX npoueccoB: KKK ymenbimaeTcs ¢ 1.36 (HUXHSISI 9acTh aJITBIHOBCKOTO JiEcca,
ryomHa okoio 5 M) 10 0.77 (aaThIHOBCK U 1écc, II1. 1.6 M), 4TO YKa3bIBAET Ha CYIIECTBOBA-
HUE CPAaBHUTEJILHO BHICOKOTEMIIEPATYPHO MHOTOJIETHEH MEp3JI0THI U €€ TTOCTeTIEHHOEe UC-
Ye3HOBEHME K KOHIIY JaHHOro nHTepBaa. B otnoxeHusx opssHckoro BpeMeHu KKK oueHb
HM30K (0.45), 4TO CBUIETENBCTBYET 00 OTHOCUTEJIBHO TEIJIOM KJIMMaTe U 00 OTCYTCTBUU
MPOLIECCOB KpUOreHe3a. DTOT MoKa3aTesb A1 MUKYJIUHCKOTo BpemeHu cocTapiset 0.37. [1o
cpaBHeHMIO ¢ pa3pe3oM bernuia-2, B paspese LlaocsiHb U3yueHHas ToJ1IA B LIEJIOM Mpak-
TUUYECKU He 3aTPOHYTa KPUOTEHE30M, 3a UCKJIOUeHHMEeM FrOpU30HTa Ha TIyOuHe ~3 M, Iie
MOXHO MPEANOJIOXUTH CYIIECTBOBAHUE “TETJION” OCTPOBHON MEp3JI0ThI, U TOPU30HTA Ha
rnyoune 11—12 m, rne KKK He nckimouaeT Haau4dus HErTyOOKOro Ce30HHOTO ITpOMep3aHusI.
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Mopgockonuueckoe uzyuenue necuannix 3epen. B pazpese bernuia-2 Oblin npoaHaau-
3UpoBaHbI TlecuaHble kBapieBble 3epHa (ITK3) dpakuum 0.5—1.0 mM. B 1iesiom 1o paspesy
3epHa XapaKTepu3yl0TCs CPaBHUTEIbHO BEHICOKUMU KoM pulimeHTaMu oKaTaHHOCTH (OT 58
10 75%) v HEBBICOKOI CTereHblo MaTOBOCTU — OT 17 10 39%. 1o naHHBIM MOPGHOCKOH-
YeCKOTo aHaJin3a, BO BpeM sl HaKOTIJIEHU S CJIos1 JIEcca, pa3aesisTioniero Me3MHCKYI0 U OpsiH-
CKYI0 MCKOIMaeMble TTOYBbI, CYIIIECTBEHHO BO3pacTaja pojb 30JIOBBIX IpolieccoB. Hanbomnb-
e MaToBOCTh M okKaTaHHOCTH [1K3 mpuypodeHbl K BepXHeit 4acTh Mo3IHeBaIa1aiicKoTro
nécca (puc. 3A). B To xxe Bpemsi, B mo3nHeBaigaiickoM yiécce Berpevatotes [1K3 co cienamu
KPUOTeHHON 00pab0TKM — CBEXMMHU PAKOBUCTBIMU cKoslaMu (puc. 3b), 4To xopoio coria-
CyeTcsl C OLIEHKOI CTeNeHU KPUOTEHHOTO BO3AEHCTBUSI: KaK yroMuHasoch Beiie, KKK mst
Mo3aHeBaaaiickoro Jécca coctapisgeT ot 1.36 no 1.19, 4To ykasbiBaeT Ha HaJMYHUe MHOTO-
JleTHe#t Mep3oThl. [TorpebeHHbIe MOUBLI B pazpese bernuia-2 oTinyaloTcs ot JéccoB bosee
HU3KUMMU TI0Ka3aTeIsIMU oKaTaHHOCTH (65—69%) 1 matoBocTu (22—28%) I[MK3. BonbmmH-
CTBO 3€peH M3 MOUYB UMEET OYIPUCTO-IMUATYIO MOBEPXHOCTh, HA KOTOPOI BUIHBI CJEIbI
XMMMUYECKOTO BeIBeTpuBaHusA (puc. 3B).

Wzyuenue ITK3 B pazpese LlaocsaHb mpoBoauioch TOAbKO 1jst hpakiuu 0.25—0.5 mm
B CBSI3U C OTCYTCTBMEM 3epeH OoJjiee KpYMHO# dhpakiinu, 1 gaxe sepHa pasmepom 0.25 MM
BCTpeyvaroTcs B o0pasuax peako. Jipa oopasia OblIM B3SIThl U3 ITOrpeOEHHOI MOYBBI B OCHO-
BaHUM MO3AHEIJIECTOIIEHOBOM TOJIIIN U MATH — U3 BhIIIeNeXamux JéccoB. Koaddunmen-
Thl OKaTaHHOCTU U MaToBocTU [1K3 mocreneHHo Bo3pacTaloT OT TOPU30OHTA ITOrpeOeHHOM
MmouBkl BBepX 1o paspesy. [1K3 u3 n€ccoBoii ToJIIM XOPOIIO OKaTaHHbIE U UMEIOT MaTOBY IO
noBepxHOCTh (puc. 3I'). MakcumaabHble 3HAaYeHU ST KO3 OUIIMEHTOB OKaTAaHHOCTU U Ma-
toBoctH [1K3 3acdukcuposansl Ha riyouHe 25.0 M: 76 u 80%, cooTBeTCTBEHHO. B BepxHeii
YacTH pa3pe3a Ha3BaHHbIE KO3 (GUIIMEHTH BHOBb 3HAYMTEILHO YMEHbIAIOTCs. B oOpasmax,
0TOOPaHHBIX ¢ TIyOouH 6.0 1 2.0 M, HApsITy ¢ 3epHAMU CO CJIedaMU 30J0BO# 06paboTKU (XO-
pOIII0 OKaTaHHBIE 3€pHA C MUKPOSIMYATOI MOBEPXHOCTHIO), MpUCYTCTBYIOT I1K3 co cBexu-
MU ckonaMu 1 BeibonHaMu (puc. 311). [IpourcxoxaeHue mogoOHbIX 3¢peH CBSI3aHO C pacTpe-
CKMBaHUEM M CKOJIaMU YacCTHII B mpolecce mpoMep3aHus. KoaddulimeHT okaTaHHOCTH
CHUKaeTcs 10 65%, a cTeneHb MaTOBOCTHU — 710 57%, 4TO XOPOILLIO COIIacyeTcs ¢ BeIMYMHAMU
KKK, moiryyeHHBIMHY IJISI JAaHHOTO pa3pe3da: 1jis1 oopasua ¢ riayounsl 3 M KKK cocraBaser
1.1, 4TO CBUAETEIBCTBYET O IPOMEP3aHUU MOPOJ BO BpEeMSsI HAKOIMJIEHUSI COOTBETCTBYOIIIE-
ro cios. Xapaxkrep rmosepxHoctu [1K3 n3 morpedenHoii mouBsl S1 oTiin4yaeTcs oT “aécco-
BbIX” 3epeH. B 3ToM ropuszoHTe orMeuaeTcst 6oibiinoe pazHoobpasue [1K3: BcTpevarorcs
MUIeaTbHO OKaTaHHBIE 3€pHA CO ClieaMM 30JI0BOM 00pabOTKM; 3epHa C Oy pPUCTO-SIMIATOMN
noBepXxHOCThIO (puc. 3E), XapakTepHOi1 1151 YaCTUILL U3 MOUBEHHBIX TOPU3OHTOB, a TAKXe
€O cJIeJaM¥ TIPOIIECCOB CE30HHOTO MMPOMep3aHUsT (IOBOJIBHO KPYTTHBIE CKOJIBI 1 PAKOBUHBI).
KoadduimeHT oKaTaHHOCTH KoJiebeTcs B mpeneiax 58—62%, cterneHb MAaTOBOCTH COCTaB-
nget 28%.

Takum ob6pa3oM, pe3yabraThl MOpdockonnyeckoro usyueHus I[1K3 roBopsit o Bo3pacra-
HUU POJIY S0JIOBBIX TTPOLIECCOB M 00 apuaAM3allMU KJIMMaTa OT MOCIEIHET0 MEKJICTHUKOBbSI
K JIeAHMKOBOI 3110X€e MO3JHEro rieiicTolieHa Kak Ha Tepputopuu [1pua3zoBbs, Tak u Ha JITT
Kwuras. Cyas no xapaktepy noBepxHoctu [1K3 1 BeicokuM KoadduiineHTaM nx okaTaHHO-
CTU U MaTOBOCTH, TIPOLIeCChl 20710BOT0 nepeHoca Ha JII1 6b11n HaMHOro 6oJiee MHTEHCHUB-
HbIMU, YeM B [IpuazoBbe, mpruem naxke MeJKWI MecyaHblii MaTepuall MoaBepraacs NHTeH-
CUBHOI1 mepepaboTKe B BO3MYIIHOM Cpeje.

Baaoeoil xumuueckuii cocmaeg. B Ba1oBOM cocTaBe ocalka paccMaTpUBaeMbIX Pa3pe3oB
HauoboJblIee TMAarHOCTUYECKOe 3HAUEHUE IIJIsI CTPATUTPadUIecKOro pacyjJeHeHU s U Tajieo-
reorpapuyeckoii MHTepIpeTanuu uMeroT MmakpoaieMeHTsl (Si, Al, Ca, Fe, K, Na), coctas-
JISTIOIIME B TiepecueTe Ha oKcuabl 6ojiee 90% oT 06111ero 31eMeHTHOTO COCTaBa 0CaI0YHOTO
BemecTBa. OcoOblil MHTEpEeC MPEeACTaBISIIOT COOTHOIICHUSI TAKUX YCTOMYUBBIX TEPPUTEH-
HBIX 2JIEMEHTOB, KaK KpeMHU I ¥ aJTIOMUHUH, a TAaKKe MOABUXXHOTO KaIbILIMsI, MUTPALlMs KO-
TOPOTO 3a4acTylo CBsI3aHa ¢ MpolieccaMy nmouBoodpaszoBaHusi. B paspese bernuna-2 Habmio-
naetcs poct conepxxaHus Ca B B-ropn3oHTax Kak COBpeMeHHOI TTOYBBI, TAK M ICKOTaeMbIX
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MOYB, UTO OOBSICHSIETCSI HAKOTIJIEHUEM TeJOTeHHBIX KapOOHATOB KaJbIUsI. DTUM e ropH-
30HTaM COOTBETCTBYET CHUXeHUE N0Ju Si u Al. B TyMycOBbIX FTOpU30HTaX MOYB, KOTOPHIM
COOTBETCTBYIOT MUKW MarHUTHOW BOCTIPUMMUYUBOCTH, MOXKHO Ha0I101aTh OOpaTHYIO Kap-
TuHY: pocT Si, Al u camxxeHne Ca. Cxoxune 3aKOHOMEPHOCTHY HAOIIONAIOTCS 1 B OTJIOKEHMSIX
paspesa llaocsHb, OMHAKO aMIIJIMTY/Ia KOJIeOaHU T paccMaTpUBaeMbIX 2JIEMEHTOB TaM CyIlle-
cTBeHHO Huke. Tak, ecnu B pa3pese bernuia-2 konebanust conepxxanust CaO noctTuramoT
8%, T0 B pa3pese LlaocssHb OHU He TIpeBbITIAIOT 4%.

Teoxumus nareonoue. Komriekc XMuMMUIECKHUX aHAIU30B JIECCOBO-TTOYBEHHBIX MMPOO 13
paspe3oB bernuna-2 u IlaocsiHb TO3BOIMI CPaBHUTD I'€HE3HMC MAaJIEONOYB MOCIEIHEro MeX-
nenHukoBbs (MIS5¢e) B nByx pernonax. B paspese LlaocssHb Ha riiyOuHax 43—45.2 M BbIaesA-
eTcsI TOYBEHHBIN ypoBeHb S1SS3, B BepxHeit 4acTU KOTOPOIo comepKaHue OOMEHHBIX OCHO-
BaHuii cocranisier 11.83 Mr-skB/100 r 1 mocTerneHHO yMeHbIIaeTCs1 ¢ TIyouHoi: 9.21; 6.84;
6.24; 6.06 Mr-3kB/100 I. B T'YyMYyCOBOM rOpM30HTE MOTpeOEeHHOM MOYBHLI Ha ryouHe 44.05 M
coJepKaHKe ryMmyca MakcumalibHoe 1o paspesy — 1.35%. B unioBruaabHbIX TOPU3OHTAX 10~
uBbI Ha IIyOouHax 44.45 u 45.2 M, oHo 3HauuTeabHO HUXe —0.65 1 0.62% COOTBETCTBEHHO.
B nepexonHoM ci10oe MeX 1y IMOYBOI 1 ITepeKphIBAIOIIUM €€ JIECCOM Ha r1youHe 43 M comepxa-
HUE TyMyca pe3KO YMEHbIIIAeTCs 10 CPAaBHEHUIO C TYMYCOBBIM ropu3oHTOM (10 0.74%). Yet-
Kas nuddepeHInanus npoduiist MeXIy T'yMYCOBBIM M MJLTIOBUAJIbHBIM TOPU30OHTAMHU ITPO-
CIEXMBAETCS 110 COMEPKAHMIO XJIOPUIOB, CYIb(MAaTOB, KaablIMsI U MarHUS. Tak, MaKCUMaJIb-
HbIC COIEePKaHMsI XJIOPUIOB COOTBETCTBYIOT I1youHam 43—44.05 m (5145.6—3084.95 mr/Kr);
¢ r1youHsl 44.45 M 10 45.2 M ux cogepxaHue pe3ko mamaet 1o 898.15; 859.1 u 706.8 Mr/KT.
Ta Xxe TeHAeHLIUS IPOCeXUBaeTCsI U A CyabdaToB: Ha TIyouHax 43—44.05 M ux comep-
KXaHue MakcuMarbHO (2054.4—2246.4 MT/KT), HUXe OHO PE3KO YMeHbIaeTcs 10 787.2; 460.8
u 729.6 Mr/KT. MaKCUMaJIbHBIC CONEPXKAHMS XJIOPUIOB U CYJIbGhAaTOB 171 BCETo pa3pe3a BbI-
SIBJICHBI JIJIsl yPOBHSI MaJICOTIOUBHI (Ha T1youHax 43—44.05 M), 4TO MOXET TOBOPUTH 00 aKKY-
MYJISIIMY COJIelt B BEpXHUX TOPU30HTAX U COJIOHIIOBOM THUTIE TOYBOOOpa3zoBaHust; pH cpensr,
TakK e, KaK 1 BO BCEM pa3pese, CuabHolea0uHoi (pHgy,9.64—-9.48; pH(, 8.79—8.45), uto
XapaKTePHO IJISI TOYB, PA3BUTHIX B ApUAHBIX YCIOBUSIX.

B paspese bBernuia-2 1mo comepxXaHuIo TyMyca B IMaJeONOYBaX ME3MHCKMIT KOMIIJIEKC
MOXHO pa3nednTh Ha ABe das3bl: KpyTuukyio (MIS5e) u cansiackyio (MIS5¢). Tak B kpy-
TUIIKOI MHTEPCTAaaMalbHOM MouBe ryMyc cocTaBiseT 1.02%, B caJabIHCKON MeXIIeIHUKO-
BOI1 TTOUBE cofiepKaHue rymyca Bapbupyet ot 1.63 10 1.52%. B MexxieTHMKOBOI TTaieornoyBe
MTPOCJIeXMBAETCS YBEIUUYCHUE CYMMBI OOMEHHBIX OCHOBAHUM, KaJbIIN, MAaTHUS U TUAPO-
KapOOHATOB B BepXHEI YaCTU MOYBEHHOI0 MPOpuJIs, a COAep:KaHUS XJIOPUIOB U CYIb(DaTOB,
Hao0OpOT, B HUXKHEN yacTu. DTO OTIIMYAET CaJIbIHCKYIO MOoUBY OT 1ouBbl S1SS3 B paspese
LlaocsiHb, rne conepXaHusl CyJabdaToB U XJOPUI0B MAKCUMaJIbHbBI B BEPXHUX CJIOSIX MaJieo-
MMOYBBI, a TOKA3aTeJIU IJIsl KaJbIUs, MaTHUSI, TUIPOKAPOOHATOB U CYMMBI OOMEHHBIX OCHO-
BaHMIi pacrpeneeHbl o MpoduIIo TOYB paBHOMEPHO.

Takum o6pasom, najieonouBa S1SS3 paspesa LlaocsiHb pa3BUBaliach B 60Jiee apyuIHOM
KJIMMATe C y4acTHUeM MpoueccoB 3acosieHusl. [TageonouBsl ME3UHCKOTO KOMILJIEKCA pa3pesa
Bbernuma-2 pa3BuBaInuch 10 Y4epHO3EMOBUIHOMY TUITY TTOUBOOOPAa30BaHUS B MEHEE apu/I-
HOM KJIUMaTe.

DBoMOUHUS YCJIOBHIl 0CATKOHAKOIUIEHHS U pejbedoodpa3oBanus 3a mocjaeaHuit
MeXKJIeTHUKOBO-JIeIHUKOBBIil MAKPOIMKJI

MISS5. CooTBeTcTBYyIOIIMIT 3Tan Ha bernuikoM yyacTke xapaKTepu30Bajics HU3KOM 10
MHTEHCUBHOCTHU aKKyMYJISIIIMEH TTbIJIeBAaTOr0 MaTepuasa co cpenHeit ckopoctbio 0.033 mm/
rom, KoTopas NMpHUIIach, TTABHBIM 00pa3oM, Ha TTOXOJIOAAHUST paHHero Bajgas. TemabsiM
atanamM MIS5 coorBeTcTBOBaNM (pa3bl cTabUIM3allMU TOBEPXHOCTH, BRIpaskeHHbIE B pa3-
pese nByMs TajeornouyBamMu — cajablHcKkoi (MIS5e) u kpyTuukoit (MIS5c), obpasyomumu
ME3UHCKUI negoKoMILieke. B cabiHCKY10 ha3y (MUKYJIMHCKOE MEXJIeIHUKOBbE) Ha I1ja-
kopax [Tpna3oBbs mponcxoanyio GopMUPOBaHUE TUTTMIHBIX CTEITHBIX YePHO3EMOB, O YeM
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CBUIETEIbCTBYIOT TMaJIeOnenoaornueckre nanubie. @opma v TUIT TOBEPXHOCTU TeCYaHbBIX
KBaplIeBbIX 3¢PEH M3 CaJIbIHCKOI MouBbl Me3nHcKoro [1K yka3bsiBaloT Ha pa3BUTHE TIpoOlieC-
COB OMOXMMUYECKOTO BBIBETPUBAHM S, XapAKTEPHBIX JJIsI TTIOYB B 1IEJIOM, M HAJTMUUE CE30H-
HOTO TIpoMep3aHus rpyHTa. [lepBomMy paHHeBaaaiickomy noxojonanuto (MIS5d) cooTBet-
cTBOBaJa ¢a3a cjiaboii 1EcCOBOM aKKyMYJIsaKU. HaKonuBIIMICS B 3TO BpeMsI MaJIOMOIII-
HbIi cJ10ii ceBcKoro jécca (~1 M) mocayXujl MaTepUHCKOM MOPOAOH 1151 KPYTULIKOI MOYBbI
MesuHckoro ITK. Kpytuiikast mouBa 6J13Ka K I0KHBIM YepHO3eMaM ¢ TTpU3HaKaMy KallTa-
HOBBIX MOYB, CBOMCTBEHHBIM CYXHM CTEITSIM.

Ha ceBepo-3amane JII1 nHTEeHCMBHOCTh aKKyMyJasIiuu Ha 3Tarie MIS5 (B cpenHeM
0.17 mM/Tom) B 5 pa3 mpeBhillIajla TaKOBYI0 Ha tore BoctouHo-EBporieiickoii paBHUHBI.
B untepBane MISS B pa3pese LlaocssHb MopdoJlornuecKy BeIpakKeH TOJIbKO OIMH YPOBEHb
nouBoobOpa3oBaHust — S1SS3, cooTHocuMBblil ¢ MIS5¢; 5Ta majeonoypa MuMeeT MOJAYITYCThIH-
HBII 00JIMK, OJIM3KWIT K TOpHBIM OyphIM ImouBaM. YpoBHU S1SS2 (MIS5¢) u S1SS1 (MIS5a)
He UMeIOT MOPGhOJOTMYECKHU BhIPaXKeHHOTO MPOMUIISi U ITUATHOCTUPYIOTCS TOJBKO O aHa-
JIMTUYECKUM JaHHBIM: POCTY MAaTHUTHOW BOCIIPUMMUYMBOCTH, PE3KUM KOJIeOAHUSM COIEP-
xkaHuit CaO u SiO,. Huskas nosst necuaHoil ppakiiy ¥ MOBBILIEHHOE COAEP>KaHUe ITTUHBI
B 30He MIS5 ykaspIBaloT Ha CHUKEHNE MHTEHCMBHOCTHY 30JI0BOTO TIepeHOca MaTepualia u3
MYCTBIHb, YTO, BEPOSITHO, OBLJIO CBSI3aHO C HEKOTOPBIM YBEJIMYEHUEM BIAXXHOCTU KJaumMaTa
0 CPAaBHEHMUIO € TIPEAIIECTBYIOIINM JIEAIHUKOBBIM 3TalloM. YKa3aHHbIe (paKTOPHI MPUBETN
K OTHOCUTEJIbHOI CTAaOUIM3aIIMU TOBEPXHOCTHU, KOTOpasi Hanbosiee OTYETIMBO MPOSIBUIIACDH
B mocJieTHee MexXJeqHuKoBbe (MIS5e).

MIS4. [Ins1 1aHHOTO 3Tara OTMeYaeTCsl OOIIUIA POCT MHTEHCUBHOCTU aKKyMYJISILUU
nécca; pa3HUIa MEXAYy perMOHaMHU 110 3TOMY TToKa3aTeio Bo3pacTaeT a0 8 pa3 (0.067 mm/ron
NIl XOTBLJIEBCKOro Jécca B pa3pese bernuna-2 u 0.53 mMm/ron o nécca L1LL2 B pa3pese
[HaocsiHb). B 060oux paspesax HabM0gaeTCs yBeJIUYEHME TOJM TecYaHoi ppakimu, oqHa-
ko B beriuniie oHo ObJI0 O0Jiee 3HAUYUTENIbHBIM U pe3KUM. BricoKoe conepkaHue rnecuaHbix
dpakimii B paHHEeBaA1aliCKOM (XOTBIJIEBCKOM) JIECCE TIPU ero HU3KOH COPTUPOBAHHOCTU
CBUIETEIBCTBYET O OOJIBIINX U YACTO U3MEHSIOIINXCSI CKOPOCTSX BeTpa, KOTOPble MOTJIN
nocturath 7—9 m/c. [lo-BuauMoMy, Takoe yCUJIeHE BETPOB ObLIO CBSI3aHO C JIOKaJbHBIMU
YCIIOBUSIMHM, TIOCKOJIBKY TIOMOOHBI OTleCYaHeHHBIH CJI0M He 0OHapyKeH B APYTUX pa3pe3ax
[Ipua3oBbs.

MIS3. B cpenneBainaiickoe (OpsiHCKO€) BpeMs MHTEHCUBHOCTb aKKYMYJISIIIMU Ha MO~
BEPXHOCTHU OEIIMIIKON Teppachl CHU3UJIACh, U HA CyMNecYaHbIX OTJI0XEHUsIX chopMUpOBa-
Jlach JIepHOBAsT TTOYBa, MPOGMUIb KOTOPOM COCTOUT M3 T'YMYCOBOT'0, KDOTOBUHHOTO U Kap-
OGoHaTHOroO ropu3oHTOB. [lajseonenonornyeckue naHHble CBUAETEIbCTBYIOT O TOCTOICTRE
CTETHOI pacTUTEIBHOCTU BO BpeMs hopMupoBaHus Teppachl. s narepsana L1SS1 ot-
MevaeTcs yBeJIWUeHUe MOPUCTOCTU U MPUCYTCTBUE KApOOHATHBIX HOBOOOPA30BaHU 1 B BUE
PBIXJIBIX O€JIeChIX CKOTIJIEHUI M BMECTe C TeM CHUXKEHME JOJIU Mecka B ocajake. PasHuina
B MHTEHCUBHOCTH aKKYMYJISIIMU MEXY IBYMS U3YUYEHHBIMU yyacTKaMU AocTuraeT 14 kpat
(0.018 mMm/Tox st OpstHCKOM TouBbI TpoTUB 0.26 MM/Ton mist nécca L1SS1). Takum obpasom,
noteryieHue MIS3 B [Ipra3oBbe NposiBUIOCH HAMHOTO CUJIbHEE 110 CPaBHEHUIO C TAKOBBIM
Ha ceBepo-3anaje JITT. OHo cka3aioch Ha CTAGMIM3AIUY TTOBEPXHOCTU W Pa3BUTUM CTEI-
HOro JaHamadTa ¢ COMKHYTBIM PaCTUTEIbHBIM TTOKPOBOM, Torna Kak Ha JITT coxpaHsiuch
BeCbMa apuIHbIC YCJIOBUSI, OJIM3KUE K JIGTHUKOBBIM.

MIS2. lMo3nHeBangaiickuii 1écc B paspese bernuiia-2 nmeer MOLIHOCTD 5.3 M, YTO yKa-
3bIBaeT Ha BBICOKHWE CpeaHME TeMIThl iéccoHakoruieHust — 0.3 mm/ron. st [TK3 u3 atoro
clost 1€cca XapaKTepHO BO3pacTaHUe CTeNeHU OKaTAHHOCTU U MAaTOBOCTHM CHU3Y BBEPX IO
pa3pe3y; oTMeueHa MUKPOSIMYATOCTh, KOTOpasi CBUIETEIbCTBYET 00 30J10BOit 00paboTKe
[1K3, a Takxke cienbl MOPO3HOTro BhIBeTpuBaHUA. CBOMCTBA 0cagKa FOBOPST O CYIIEeCTBO-
BaHUM CYXMX XOJIOAHBIX cTeneil B CeBepo-BoctouHowm Ilpua3zoBbe B JIEAHUKOBYIO 3MOXY
no3mHero rmeikictoneHa. JIEcc L1LL1 xapakTepu3yeTcss MaKCMMaJIbHBIMU 110 pa3pe3y comep-
KaHWSIMH TOHKOTO Tiecka (10 25%), 4TO CBUIETENbCTBYET O BHICOKOM MHTEHCUBHOCTH 30710~
BBIX MIPOLIECCOB ¥ OYEHb BBICOKOI cKOpocTH JéccoHakoruieHus (1 mm/ron). Takum o6pazom,
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TEeMIIbl aKKyMYJIsaLuu Ha ceBepo-3anaae JII1 B 3.4 pa3a npeBbiiianu TakoBble B [Ipua3oBbe,
YTO COCTaBJISIET MUHUMAJLHYIO Pa3HUILY 10 3TOMY TToKa3aTesto. O4eBUIHO, UTO Ha JaH-
HOM 3Tarie yCJIOBUS B IByX paccMaTprUBaeMbIX peruoHax OblJiM HauboJiee OJIM3KMMHU 3a BECh
MO3AHUI TJIEHCTOLIEH U XapaKTePU30BaJIUCh XOJIOAHBIM CYyXUM KJIMMATOM, Pa3peKeHHBIM
pacTUTENbHBIM ITOKPOBOM U IIMPOKUM Pa3BUTHEM D0JIOBBIX ITPOIIECCOB.

MISI1. B ronouene B [IprazoBbe 1Mpu pe3KoM poCTe TEMJI0- U BJIaroo0ecrne4yeHHOCTH
Mpou3olijia cTabuaun3alus MOBEepXHOCTU. B TakuX ycloBUsSIX pa3BUTUE MOJTYYUIJIN pa3-
HOTPaBHO-KOBBLJIbHBIE CTEMH, MO KOTOPBIMU C(HOPMUPOBAIUCH TUTIMYHBIE YEPHO3EMBI.
AKKYyMYJISIIMS MUHEPAJTbHOTO OcaaKa 3a roJIolieH He MmpeBbimana 0.8 M, T.e. cpenHue TeM-
bl aKKyMyJsiuu coctaisian Beero 0.073 mm/ron. Ha ceBepo-3anane JIIT nanHbIii 3Tamn
TaKKe MPOSIBUJICS B OTHOCUTEJbHOI CTAaOMIM3aIMU MOBEPXHOCTU U PA3BUTUM OYPBIX MOJTY-
MYCTBIHHBIX 1TOYB. CpeHUE TEMIIbl aKKYMYJISILIMU B ToJiolieHe Oblin He Huxe 0.18 mM/rox,
OTHAKO JaHHas OLIeHKAa MOXET ObITh 3aHWKEHHOM BBUY MHTEHCUBHOI BETPOBOI1 U BOTHOM
3pO3MHU, CIIPOBOLIMPOBAHHOK aHTPOITOTEHHOM AeSTEIbHOCTBIO B MOCIEIHUE 2—3 THIC. JIeT.

BoiBoasl

1. CpenHsisi CKOpoCTh CeAMMEHTALMU JIECCOBOI'O MaTepuraljia, paccCuuTaHHasl o pa3pesy
Llaocanp, 6oee 4eM B 5 pa3 BHIIIE TAaKOBOIi, pacCCUYUTAHHOM 110 pa3pely bernuma-2.

2. lns ceBepo-3anana JIECCOBOro mnjaaTto xapakTepHa yCTOMYMBash aKKYyMYJISIIIUS JIEC-
ca Kak B JIEMHUKOBbSI, TAK U B MEXJIETHUKOBbS — T.e. pOpMUpOBaHUE T.H. “Ternjoro” aécca.
B CeBepo-Boctounom I1pra3oBbe OCHOBHASI aKKYMYJISIMS JIECca COOTBETCTBOBAIA KPUO-
apUIHBIM YCJIOBUSIM JIETHUKOBBIX 3TAIlOB, a B MEXKJISTHUKOBbE HAKOTIJICHWE MaTepyajia mpo-
HUCXOAUJIO B IECSITKU pa3 Me/JIeHHee.

3. lMo3nHenaeiicTolleHOBbIE TaeonouBbl B pa3pede bernuua-2, oTHocsuecs K ca-
nbeiHCKO# (MIS5e), xpyTunkoit (MIS5¢) u 6psackoit (MIS3) ¢hazaM, 3HAYUTEIBHO JyYlle
MOpP(}OTOrnYecKu BhIpakeHbl MO0 CPaBHEHUIO ¢ TajieonouyBamMu B paspe3e LlaocsiHb; oHuU
MpUHAJIEXKAT K CTEITHOMY TUITY, (hOPMUPOBATINUCH B O0Jiee TYMUAHBIX YCIOBUSIX MTpU 0O-
Jiee cTabuibHOM MmoBepxHOCTU. B pa3pese 1laocssHb MOp(hOIOrMYeCKM BhIPpasKeHHBIN MPO-
¢ub umeeT ToabKO najgeornouBa S1SS3 (MIS5e), koTopas mpuHAIIEXKUT K TOTYITYCTBIH-
HOMY THITY, YTO TOBOPUT O e¢ (hOPMUPOBAHUHU B 3HAUUTEJIILHO O0Jiee apUIHBIX YCIOBUSIX MO
CPaBHEHUIO C €€ MPUA30BCKMUM aHAJIOrOM (CaJIbIHCKOM MajeonoyuBoit).

4. Knumatuueckue KoaebaHus Ha 1ore Boctouno-EBpomneiickoil paBHUHBI B IIpeaeaax
MOCJIeTHEr0 MEXJIeTHUKOBO-JIEIHUKOBOTO MaKPOIIMKJIa UMEJIU CYIIeCTBEHHO GOJIBIIYIO
aMIUIATYAy, yeM Ha JIeccoBoM 1iato. KproapuaHble yCJIOBUS JEAHUKOBBIX AMOX 3[€Ch Ye-
penoBaJIMCh C TETJILIMUA CEMUAPUIHBIMU YCIOBUSIMU MexXIeTHUKOBUT. Ha ceBepo-3amane
JI€ccoBoro miaTo B TeUeHUE TTOCIETHETO MEXIeIHUKOBO-JIEAHUKOBOTO MaKpOIIUKJIa N3Me-
HSLJICS, TIPEXJIe BCEro, TUIPOJIOTUYECKU T pexXuM, 0OyCIOBJIEHHBI aKTUBHOCThIO BocTou-
HO-A3MaTCKOr0 MyCCOHA, HU3KOM BO BpeMsl JIETHUKOBbS (CYyX0) M TTOBBILIEHHOM B MeXJIea-
HUKOBBS (D0Jiee BIaxKHO).

Baaromapuoctu. MccnenoBaHue BbITIOJHEHO TTpU (DMHAHCOBOM MOAAEPKKE TTPOEKTa
POOU-TDEH Ne 14-05-91166, a Takxe ipoekToB PODU No 16-35-60069 1 No 15-04-06494.
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A COMPARATIVE ANALYSIS OF CHANGING SEDIMENTATION CONDITIONS DURING
THE LAST INTERGLACIAL-GLACIAL MACROCYCLE IN THE LOESS AREAS OF THE
SOUTHERN EAST EUROPEAN PLAIN (THE AZOV SEA REGION) AND CENTRAL CHINA
(LOESS PLATEAU)
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Multi-proxy studies of loess-soil sequences in the eastern Azov Sea region (Beglitsa-2 section) and the
northwestern Loess Plateau of China (Caoxian section) let us to suggest the correlation of the main stratigraph-
ic horizons and to provide the comparison of landscape and climatic changes in these regions during the last
interglacial-glacial climatic macrocycle. It was found that the Loess Plateau was characterized by a steady ac-
cumulation of loess during both glacial and interglacial epochs, when the so-called “warm” loess was formed.
In the NE Sea of Azov region, the main loess accumulation corresponded to cryoarid conditions of the glacial
phases, while during the interglacials, loess accumulation became ten times slower. The average sedimentation
rate of loess material calculated for Caoxian section was more than 5 times higher than the one calculated for the
Beglitsa-2 section. Late Pleistocene paleosoils in the Beglitsa-2 section are of the steppe type and correspond
to the Salyn (MIS5e), Krutitsa (MIS5c), and Bryansk (MIS3) climate phases. Morphology of the Azov paleo-
soils is much better expressed than that of the paleosoils at Caoxian, where only the S1SS3 semidesert paleosoil
(MIS5e) can be seen directly in the section. Climatic fluctuations in the southern East European Plain within
the last interglacial-glacial macrocycle had significantly greater amplitude than that in the north-west of the
Loess Plateau. In the latter, cryoarid glacial conditions alternated with warm semiarid interglacial conditions.
In the northwestern Loess Plateau, the main climate dynamics was associated with the hydrological regime
changes under the influence of the East Asian monsoon activity, which was at its lowest during the glacial stages
(drier climatic phases) and increased during the interglacial and interstadials (wetter climatic phases).

Keywords: loess-soil sequences, multiproxy analysis, Chinese Loess Plateau, eastern Azov region, Late
Pleistocene, Holocene.
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