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Cracckoe paciMpeHre BKIIoYaeT y4acToK oMbl OKU 1 IBYX €€ MMPUTOKOB — peK McTbu
u [TpoHu — oO1ueit mioanso okonao 120 kM2, Tloiima Ha MaHHOM Yy4acTKe J0JuHbI OKu
cchopMupoBaHa B rpejiesiax JIOKOUHBI, 3aHSITOM B MOJIOTO-1IIEKCHUHCKOE BPEMSI O3€pOM, B
OCTAIIKOBCKOE BpeMsl 3arlOJIHEHHOM TOJIIEH 03epHO-aLUTIOBUATIbHBIX MIECKOB, COXPAHUB-
IIIMXCSI B Ipeaesiax OCTaHIIOB NMepBOi HalmoWMeHHOM Teppachkl. HakoruieHue nmoiiMeHHOM
darmu ajuTIoBUs B Mpeesiax MacCMBOB HaJIOXKEHHOM MOWMBI MOIITHOCTBIO OT 3.5 10 5.5 M
1LJIO ¢ TIepepbIBaMU C KOHIIA aTJaHTUYECKOM 3MOXU TOJIOLIeHA 10 HACTOSIIIETO BPEMEHH.
B ycioBusIX OTHOCUTENBHO OoJiee TEIUIOro KiuMaTa, Ha (hOHe Pe3KOro CHUKEHUS IoeM-
HOCTH, CEIMMEHTOTeHEe3 MPaKTUUEeCKU MpeKpalaics, Npoucxoamio GopMupoBaHue ro-
rpebeHHBIX TToYB. [TorydyeHbr 14C-naret gnst TpeX MOrpe0eHHBIX TTOYB, KOTOpbIe (hpUKcupy-
0T 3Tanbl cTabuIM3aluu noBepxHocTeil B nepuoabl ot 400 go 3500 s1. H. Obpa3oBaHUe
MAaCCUBOB CErMEHTHO-TPHMBUCTOI MONMBI pa3HbIX FTeHEpaLii, B T.4. TPAKTUUYECKU BbIPOB-
HEHHOM, MPUXOIMUTCS Ha Cy0OopeaibHOE U Cy0aTIaHTUUECKOE BPEeMSI.

Karouesoie cnosa: pexa Oxka, Criacckoe paciidpeHne, CeTMEHTHO-TPUBUCTAST MOMMa, BBI-
pOBHEHHasl HaJIOXKEHHasl ToiiMa, OCTaHIIbl HAIMOMMEHHBIX Teppac, aJIIOBUAIbHBIC OTI0-
JKEHUs1, MOTpebeHHbIe MOYBbI, PAIMOYIJIEPOIHOE JaTUPOBaHUE
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BBEAEHUE

Junst nonuHbl pekn OKU B €€ CpeTHEM TEYEHUU XapaKTepHO YepelloBaHUEe CY>KEHHBIX 10
1.5—4.0 kM ¥ pacmMpeHHBIX 10 6.0—12.0 KM y4acTKOB MOMMBI, CYIIECTBEHHO pa3jInyaro-
LIUXCS TTI0 CBOEMY MOPGOJOTHYEeCKOMY OOJIMKY, OCOOEHHOCTSIM CTPOEHUS TOJIIIN TOJIole-
HOBBIX U TIOJCTMJIAIONINX UX TUIEMCTOIIEHOBBIX OTJIOXKEHMI, OCOOEHHOCTSIM pa3BuTus [1, 2].
Ha cyxeHHBbIX yyacTKax, rie pycjao NMpeuMylIeCTBEHHO MPSIMOJIMHEIHOE U NMPaKTUYECKU He
MEaHJIPUPYET, MpeodIagaloT MAaCCUBBI MapajjieIbHO-TPUBUCTOM MOMMBI, B MEHBIIIEH cTene-
HY UISI HUX XapaKTePHbI YYaCTKU CETMEHTHO-TPUBUCTON M HalloXKeHHOM moiimbl. Ha pac-
LIIMPEHHBIX yYacTKax, B Mpelesiax KOTOPBIX PYCJIO aKTUBHO MEaHIPUPYET, HAIIPOTUB, IIIUPO-
KO pacrnpoCTpaHEHbl CETMEHTHO-TPUBUCTHIC MONUMBI pa3HbIX T€HEepallUii, YepeayIOLINeCs C
OOLIMPHBIMUA MacCCUBAMU HAJIOXKEHHBIX BBIDOBHEHHBIX MOWM, OOBIYHBI 11 HUX U OCTAHIIbI
HaamoiMeHHBIX Teppac [2]. OaHo U3 Takux paciuupeHuii — Crnacckoe — BKJII0YaeT y4acTOK
noitmbl OKM U ABYX ee IPUTOKOB — pek McTbu 1 [TpoHM — 0611ei ruionianbio okoio 120 km?
(puc. 1). IlllupuHa OKCKOIi TTOMBbI yBeTMYUBaeTcst oT 4.2 KM Ha Bxoze peku B Criacckoe pac-
mupeHue n1o 11 kM coBMmecTHO ¢ noiiMmaMu peK Mctbu u [TpoHU B UX HU30BBSIX, HA BBIXOE
3a rnpenesibl pacipeHust Okckas noiima y cena Crapast Psizanb cyxaercst 1o 1.4 kM. Abco-
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Puc. 1. Cnacckoe paciivpeHue B IeHTpaIbHOI yacTu 6acceiiHa p. Oku.

1 — HacesieHHbIE IIYHKTBHI, 2— PacIiosIoKEHUE Cnacckoro pacliMpeHUA.

JIIOTHBIE OTMETKM MTOBEPXHOCTU MOWMBI UBMEHSIIOTCSI BHU3 110 TeueHUo Oku ot 97.8—97.5 m
110 96.0—95.6 M Ha TTOBBIIIEHHBIX yJacTKax 1 oT 95.0—94.0 M 1o 94.1—93.3 M Mo MOHWXEeHU -
sam. lllupuna pyciaa Oku B CrmacckoM pacmupeHun n3mensiercs ot 150 mo 300 M, B cpenHem
oHa cocTapisgeT okojo 250 M. Huxe ycrbs p. I1ponu pycino Oku cipsMIIEHO W Ha IIECTUKU-
JIOMETPOBOM OTpe3ke N0 ceyia Ctapast PsizaHb 0TXKaTo K MpaBoMy KOPEHHOMY OOpTY IOJM-
HBI, TJIe peKa pa3MbIBaeT IOPCKUE OTIIOXKEHUSI.

Criacckoe pacliMpeHue HeOJHOKPATHO MPUBJEKAI0 BHUMAaHUE CIELMaTIUCTOB Pa3HOro
nipoduis. IToiiMeHHBII peTbed 1 aJUTIOBUATBLHBIC OTJIOXKEHMST 3IeCh B pa3HOe BpeMsl n3y4va-
mm E.B. lllanuep [3], A.A. JTazapenko [4], A.JI. Anekcanaposckuii u M.I1. I'macko [5, 6].

B 6eperoBom ycTyne BeicoKOIT oMbl QKM (110 JiIeBoOMY Oepery) B 3 KM BBIIIIE BITaJICHUS B
Hee peku [IpoHU oI TpEeXMEeTPOBOI TOJIIEH MOMMEHHOTO aJUTIOBUSI B BEpXHEIl YaCcTH TOJI-
M ctapuuHbix omioxeHuid E.B. [llaHuep oOHapyXun OuTkle KUpNUYu, Xkeasaku (ocdo-
PUTOB U3 IOPCKUX OTJ'lO)KCHI/[ﬁ, BCKPbIBAIOIINUXCA B OCHOBAHMU KOPECHHOT'O CKJIOHA JOJIMHBI
Oxku (Ha mpaBobepexbe). [1o ero MHEHNIO, U3 HUX ObLIa COOPYKEHa TaTh 15 Poe3aa Yepes3
3abosi0ueHHOe MoHMXeHue. Ha cocenHeM ydacTke, TIe CTapuyHbIe OTJIOKEHUST C 00JIOMKa-
MU KMPIWYa BBIKJIMHUBAIOTCS, TIOSIBJISIETCSI MTOTPEOEHHBIIN MTOYBEHHBIN TOPU3OHT, MEPEKPHI-
TBIX TOJIIIEH MOMMEHHOTO aJUTIOBMS MOIITHOCTRIO 10 1.2 M, B ripenenax koroporo E.B. Illan-
LIep TaKKe OOHApYXKUJI O0JIOMKM HEPABHOMEPHO 000X KEHHbBIX KUPTTUYEH.

A.A. JlazapeHKO IpoaHaJIU3UpPOBal OCOOEHHOCTU aKKyMYJISIIUY aJlJTIOBUSI Ha ydacTKax
MOIMBI, B pa3HOM CTEINEeHM yAaJleHHbIX OoT pycia. B CnacckoM paciipeHu noiiMel p. Oku
Ha ee JIeBoOepekbe UM TTOAPOOHO 0XapaKTepu30BaHbl TOMMEHHBIE OTJIOXEHUS, B T.U. UX Be-
IIECTBEHHBIN COCTaB.

A.JL. AnekcanapoBckuM u M.I1. I'macko mpu n3ydeHnn omopHoro paspe3a KimmeHTOB-
ckas-1 [5], pacnonoxxeHHOTO Ha JieBoM O6epery Oku B 1.5 kM Hmzke BnageHus B Hee p. [1po-
HU, B TOJIIIIE TIOMMEHHOTO aJUTIOBUSI BBIIEIEHBI YeThIPE TOTPEeOEHHBIE TTOUYBBI C TYMYCOBBIMU
ropu3oHTamu Ha rryouHax 0.4—0.6 M, 1.2—1.5 M, 2.05—2.15 M 1 3.3—3.7 M ¥ COOTBETCTBYIO-
IIMe MM 4YeThIpe mepuona nouBoobpasoBaHus (Teic. J. H.): I11 0 (0.1)—0.3; T12 0.8—2.3;
13 2.7—4.0; [14 4.5-6.0.
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METOAbI UCCIIEJOBAHUSA

B 2015—2016 romax HamMu OBUIO TIPEANPUHATO KOMIUIEKCHOE ITOJIEBOE OOCIIEIOBAHUE
CraccKoro paciimpeHMs1 Kak OIHOTO U3 KIIIOUEBBIX YUacTKOB B ToiiMe p. OKM B ee cpeIHEM
TEUCHUU, TOE, C YYETOM IOJIyUEHHBIX paHee MaTepUalioB, MMeJIaChb BO3MOXHOCTb TIpOcCJie-
JIIUTh OCOOEHHOCTU CTPOEHUSI Y (DOPMUPOBAHUS TOIIIU PHIXJIBIX OTJIOXKEHU U CYIIECTBYIO-
IIIETO HbIHE TOMMEHHOTO peibeda.

Hamu OblTM M3y4YeHBI BCE €CTECTBEHHbIC OOHAXKEHUS aJUTIOBUAIbHBIX M MOACTUJIAIOIINX
X OTJIOXKEHUI pa3HOTro TeHe3Kca, BCKPbIBAIOIIUECS B 9PO3MOHHBIX YCTYIIaX BBICOKOM MO¥i-
MBI 1 Ha MOIMBIBAEMBIX y4acTKaxX HaAIMOMMEHHBIX Teppac; 3aJlokeHa cepusi mypdoB Ha
y4acTKax CerMEHTHO-TPUBUCTHIX M BBIPOBHEHHBIX TIOMM, YIAJIEHHBIX OT COBPEMEHHOTO PyC-
JIa, BCKPBIBIINX MTOMMEHHBIE U PYCIOBBIE OTIOXEHHSI, a TAKXKE OTIOKEHUsI MHOTO TeHe3MCa;
YCTAaHOBJEHBI OCOOEHHOCTH CTPOEHMSI TOJIIM aJUTIOBUATBHBIX OTJIOXEHUI Ha ydacTKax
MOIiM pa3HBIX TUIOB (CErMEHTHO-TPUBUCTBIX Pa3HBIX TEHEePALIMii U HAJTOKEHHBIX), HAJTUUMUE
B HUX MOTrpeOeHHBIX TTOYBEHHBIX TOPU3OHTOB. B pe3yyibTaTe BbIACICHBI MACCUBBI CETMEHT-
HO-TPUBUCTBIX MOMM pa3HBIX TeHepalnii M HaJIOXKEeHHbIE TOMMBI ABYX TUMOB [7], cocTaBiie-
Ha reoMopdoiiorndeckas Kapra ygactka maciuratda 1:100000 (puc. 2).

Bb11 ocyiiecTBiieH cO0p reosiorndyeckoii MHGopMaluu, B T.4. JaHHBIX 110 OYpEeHUIO B pe-
TMOHAJIBHOM TeoJiormueckoM (oHIe npu YmpasieHnu PocripupomHanzopa mo Ps3aHckoid
ob6sact. Ha ocHOBaHWY TTOJYYEHHBIX TaHHBIX C YYETOM Pe3YJIbTaTOB COOCTBEHHBIX MaTe-
pUaJIOB OBLI MOCTPOEH T'€0JIOr0-reoMopoNOrnYecKii Npouib yepe3 IMMOHMeHHYIO 4YacTh
Oxckoit nonuHsbl (puc. 3).

Jna onpeneiaeHUsT BpeMeHU (OPMUPOBAHUS TOJI MOWMEHHBIX DPBIXJIBIX OTJIOXEHUIA
MIPUMEHSIJICS METOI PAJIMOYTJIEPOTHOTO NaTUpoBaHUs. M3 OpraHOTeHHBIX TOPU3OHTOB TO-
IrpeOEHHBIX ITOYB, OOHAPYKEHHBIX B TOJIIE MOMMEHHBIX OTJIOXKEHU, U3 Topda, 3ajeraroiie-
rO B CTAPUYHBIX JIMH3aX, ITePEKPBITHIX TOMMEHHBIM aJUTIOBUEM, U3 CJ10s1 Topda, MepeKpbITO-
ro neckKaMu MepBoii HaAIIOMMEeHHOI Teppachl, ObLIO 0TOOpaHo 18 06pa3loB pa3HOro reHe-
3uca (mpeBecHMHa, yrojib, TOpd, OpraHMYEeCcKOe BEIIECTBO TOYB) Ha PaavOYTJICPOMTHBIN
ananus (puc. 2). Eie ogun obpaselr morpe6eHHO# MouBkl (Touka 6 Ha puc. 2) 6bU1 0TOOpaH
Ha CrapopsizaHckoM Troponuiie. Ha cocraBieHHOM reoMopdoornueckoit Kapre paspesbl,
MMeEIoIIe HECKOJIbKO IaT U Hecyllre 00Jibliie THMOPMALIMK, YeM MPoYue, BbIIeIEeHbBI 0CO-
OBbIM 3HAUKOM M BBIHECEHBI Ha OTAEIbHBIE cxeMbl (puc. 4). JIJis ocTaabHBIX paMOyTJIepO/I-
HBIX IaTUPOBOK Ha reoMOpP(OI0rMYecKoil KapTe MoKa3aHbl MECTa pacIiojIOKEHNS TOYEK OT-
6opa. JlatmpoBaHue o6pa3noB mpoBoamwiock B LIKIT “Jlaboparopust pannoyriiepogHOTo 1a-
TUPOBAaHMUS U DBIEKTPOHHOM MuKpockommu’ WMHcturyra reorpadmu PAH (tabn. 1).
PannoyrneponHoe matupoBaHue ObUIO TIPUBENACHO C MCMHOJB30BAHWEM KUIKOCIMHTUIIIS-
uuonHoro metoaa (LSC), onpeneneHne akTMBHOCTH 00pa3lioB MPOU3BOAMIIOCH Ha ab(da-
6eta cnektpoMeTpe-pagnoMmeTpe Quantulus 1200. [ToaroroBka o6pa31oB K JaTUPOBAHUIO 1
BBIIIEJICHUE NaTUPYIOIINX (PpaKiinii ObLIO BHITTOJIHEHO C MPUMEHEHUEM OOIIETTPUHSTHIX Me-
TOIWK, B Momudukanuu jradoparopun [8]. KanmubpoBKa ImoNIydeHHBIX pe3yJbTaTOB ObLIa
npoBeneHa B rmporpamme Calib (http://calib.org/calib/), ¢ ncnoiabp3oBaHrEM KaIUOPOBOYHO
kpusoii Intcal 2013 [9].

OBCYXIAEHMUE ITOJIYYEHHBIX PE3VJIbTATOB

Criacckoe pacuiupeHMe, TakKe Kak Ipyrue y4acTKU MTOMMEHHOM YacTu JOJIMHBI CpeIHe
Oku, U3ydeHHbIe HAMU paHee, TPECTaBIsSIeT COBOKYITHOCTb MOMMEHHBIX TeHepaluii, pas-
JIMYHBIX 10 Mopdonorum peibeda U CTPOSHMUIO TOJIIM PBIXJILIX oTioxeHuit [7, 10, 11].
B noitmeHHoOIi hauny anmoBUsl B IIpeAeiax MaCCUBOB CEIMEHTHO-TPUBHUCTOM TONMBI pa3-
HBIX TeHepaluii ObUIO BBISIBICHO 1—2, a B aJIIOBUM HAJIOXEHHBIX MOMM — 3—4 morpe0GeH-
HBIX ITOYBCHHbIX TOPMU30HTA. breuio YCTAHOBJICHO, YTO BTOpas OT MIOBECPXHOCTU ﬂOFpe6CHHaH
MoyBa, MMeIoIasl MPU3HAKU JIECHOTO MPOMCXOXKIEHMSI, COOTBETCTBYIOIAS BBIIEJICHHOI pa-
Hee A.JL. AntekcannpoBckum 1 M.I1. I'macko Ha ctostHKe KitmMeHTHI-1 1 UMeHyeMast uMH [5], a
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Puc. 2. T'eomopdonornueckast kKapra CriaccKoro pacimpeHus.

Toiima: 1 — CeTMEHTHO-TPUBUCTasI (¢ — COBPEMEHHBIX T'€HEpalnii, 6 — IPEeBHUX TeHepaluii), 2 — MpakTU4eCKu
CHUBEJIMPOBAaHHAasl, C BHIPOBHEHHBIM TPUBUCTBIM pesibehoM, 3 — HaJTIOXKEeHHast (¢ — Ha MecKax HaAMoNMeHHOM Tep-
pachl, 6 — Ha O3€PHBIX aJleBPUTaX); 4 — MACCHUBBI MOMBI OTHOCUTENBHOI BBICOTOM, M (@ — <2.5, 6 — 2.5-6.5,
6 — >6.5); 5 — 5pO3MOHHBIE YCTYIbI Ha MTOIMBIBAEMBIX YJacTKaX MOMbI (¢ — C MOrpedeHHBIMU TIOYBAMU B pa3pese,
0 — 6e3 HUX); 6 — OTHeJIbHbIE TOUYKM OTOOpa 0Opa3loB Ha PalIMOYIJIEPOAHBINA aHau3; 7 — MPUPYCIOBbIE OTMENIN
wupuHoit >50 M; & — pyciio p. Oku U ee TPUTOKOB; 9 — ctapopeubsi (@ — ¢ BOIOM, 6 — cyxue); 10 — oCTaHLbI Hall-
TMOWMEHHBIX TePpac B KOHTYpax MoWMbl; /] — ApeHaXXHbIe KaHAJIbl U KaHABBI B MOiiMe; /2 — MOJIOKEeHUE TeoJIornye-
CKMX npoduiieii, MPUBOIUMBIX B TeKCTe; 13 — OypoBble CKBaXKUHBI U UX HOMepa; /4 — mypdbl B TOMEHHBIX PbIX-
JIBIX OTJIOXKEHUSIX; 15 — HOMepa pa3pe3oB B MOMMEHHBIX OTIIOXKEHUsIX; /6 — pa3pessl (a — “KiauMeHTbI”, onvcaH-
HbIi A.JI. AlleKCaHIPOBCKUM, 6 — C raThlo U3 Kupnuya, onrcanHbiii E.B. [lantiepom).

BITOCJICICTBUM U HaMu, KJIIMMeHTOBCKOI [7], MMeeT peruoHaabHOe pacripoctpaHeHue. OT-
CYTCTBYET COOTBETCTBYIOIIAsi MOYBa JIMIIb B Ipelesax MacCUBOB CErMEHTHO-TPUBUCTOM
MOKMBI TTIOCJIeIHEN TeHepalluu, PacloiaralolnXcsl B BEPIIMHAX LITIOP COBPEMEHHBIX U3ITy-
yuH OKHU.
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Puc. 3. T'eostoro-reomopdonorunueckuii mpoduib o auHuu [IV—IV (uepe3 Cnacckoe paciimpeHue).

Dayuu arnogus: 1 — noiiMeHHast (CYIJIMHKYU C TIPOCIIOSIMU cyreceii), 2 — pycioBasi (IIeCKU pa3HO3epHUCTHIE),
3 — crapuyHas (aJIeBpUThl TEMHO-CEPOTO 1IBeTa); 4 — rpy00O3epHUCTHIE TTECKU € TaJbKOI KOHIIA MO3IHEr0 MIeHCTO-
LIeHa—HayvaJia TOJIOLIeHa; 5 — 03epHO-aJTIOBUAJIbHBIE TOPU30HTATIBLHO-CJIOUCTHIC MECKKM, MECTaMU C TaJIbKO B OC-
HOBaHWU TOJIILM, OCTALLIKOBCKUI1 TOPU3OHT; 6 — MOKPOBHbIE JIECCOBUAHBIE CYIJIMHKU; 7 — O3€PHbIE UJIbl, MOJIOTO-
LIEKCHUHCKUI TOPU30HT; & — 03€pHO-aJUTIOBUAJIbHBIE TOPU30OHTAILHO-CIIOUCTBIE TIECKU C TIPOCIOSIMU aJIEBPUTOB,
MOCKOBCKUI TOPU30HT; 9 — 03epHO-aJUTIOBUAJIbHbBIC ITECKU U aJIEBPUThI, OAUHIIOBCKUIA TOpU3OHT (?); 10 — neaHu-
KOBBIE OTJIOXKEHUS, AHETIPOBCKUIT TOPU3OHT (?); /1 — MeJIoBbIe TTeCYaHUKH; /2 — IOpCKUe TIUHBI; 13 — KaMEeHHO-

YroJIbHBIC U3BECTHAKU U JOJTOMUTHI; 14 — cCKBaxKUHBI U NX HOMED.

B moaMbIBaeMbIX peKOM yCTyIax BBICOKOM MOMMBI O, TOJIIIEH CylecyaHO-CYyTJIAMHUCTOTIO
MOMMEHHOTO aJUTIOBUSI MOIITHOCTBIO OT 2 10 5.5 M HaMU ObLIM BBISIBJICHbI MHOTOYMCJICHHBIE
JIMH3bI CTAPUYHBIX 00pa30BaHUi1, MPEACTaBICHHBIX aJeBpUTaMU U INIMHAMU C O0JIOMKaMU
NIPEBECUHbBI, B TOM YMCJIE CTBOJIAMU 1yOOB, a TaKXKe 3ajiexkaMu Topda MOIIHOCTHIO OT 0.5 1o
2.5 M (B BepxHeit nx yactu). OTJIIOXEHUS TaKOTO K€ TUTIA 3alIOJHSIOT U IOrpeOeHHOE PYCIIO
pexu Mcteu, Briamasiieit paHee B OKy B 12 KM HIKe 11O T€USHHIO OTHOCUTEIFHO COBPEMEH -
HOTO e¢ yCThs (puc. 2).

AHanM3 UMEIOIINXCS TaHHBIX OYpeHUs TToKa3ayl, YTO MOIIHOCTb YETBEPTUYHBIX OTI0Xe-
HUM B TToiiMeHHOM yacTtu nojuHbl OKku B ee CrlacCKOM paclIMpeHWM Ha pa3HbIX yyacTKax
usMeHsieTcs ot 12 no 28 M. IloacTuinaioTcs oHM 3AeCh INIMHAMM, ajleBpUTaMU, pexe Iecya-
HUKaMU KeJUIOBEMCKOro sipyca cpeaHeii opol (puc. 3). B BocbMu U3 NeBSITU CKBaXKWH, MPO-
OypeHHBbIX B npeaenax Criacckoro paciuvMpeHusi (puc. 2), Ha yoruHax oT 5.5 10 15 M rof ro-
JIOIIEHOBBIM AJIJTIOBUEM BCKPBIBAETCS TOJIIIA TOHKOCIOUCTBIX CBETJIO-CEPHIX (B CyXOM COCTO-
SITHUM) O3€PHBIX JIEBPUTOB C PEIKMMU OPraHWYECKMMHU OCTaTKaMu, WHOTAA C TOHKUMU
MMPOCJIOSIMU TJIMH U CYTIECeil, 3aJIeralolnX Ha pa3MbITO MMOBEPXHOCTU IOPCKUX TJINH. Mol
HOCTb 03€PHBIX OTJIOXEHUI n3MeHseTcs oT 10 mo 15 M (B 3p03MOHHBIX MOHIDKEHUSIX, BhIpa-
GOTaHHBIX B TOJIIIE IOPCKUX OTJOXEeHUi1) (puc. 3). BblJI0 yCTAaHOBJIEHO TaKXkKe, UTO O3€pHbIE
aJIeBPUTHI MOACTUJIAIOT HE TOJILKO TOJIOLICHOBBII aJUTFOBUIA, MPUYEM Ha OOIIMPHBIX TUIOIIA-
JISIX TOJIBKO €ro TMOMMeHHY0 (dalinio, HO U OTJIOXEHUS TIepBOii HaAITOMMEHHOI Teppachl B



OCOBEHHOCTU ®OPMUPOBAHUWA NMOMMbI PEKU OKU 61

MeTpsl OT ype3a
8 -

R AT R AT ]

ASTNTNPNININ

NLSTNEVENIN

STVL ST

ANIVPNPNPNIN

TTTTTR®S5105

k34063

b g -

0

Paspesnt @

Toukn 5.11
otbopa

~~~l ][R~

73 =15 6 57 @ meml

Puc. 4. TToioxXeHre HEKOTOPBIX PaIrOYyTJIEPOIHBIX IaTUPOBOK B pa3pe3ax MOMMEHHBIX PIXJIBIX OTIOXEHMIA.
1 — cyrnuHOK; 2 — cyrech; 3 — Mecok; 4 — rnmorpebeHHas 1Mo4ysa; 5 — ajleBpuT; 6 — Topd; 7 — ApeBeCHHA B PBIXJIbIX
OTJIOXKEHUSIX; § — YTOJib B PBIXJIBIX OTJIOXEHMUSIX; 9 — KaneHaapHblii Bo3pacT, BP, Mmeaunana.

rpenesiax 3pO3MOHHBIX OCTAHIIOB, pacriojiaraloiuxces B npeaenax Cracckoro pacuimpeHust
MeKay coBpeMeHHBIMHU pyciiamMmu Oxu u [1ponu (puc. 2, 3). KpoBiist 03epHBIX OTIIOKEHUI BO
BCEX OTMEUYEHHBIX CIyJasiX BCKpbhIBaeTCsS Ha BeicoTe 1.5—1.8 M Ham ype3oM, Ha abCOIOTHOM
otMmeTKe okoJio 90 M. B 2 kM BhILiIe ycThst p. McTbu, Bnagaoueit B OKy cripasa, 1o 4acTuy-
HO Pa3MBbITOM TOJIIEH TOPU3OHTAJIBHO CJIOUCTBIX TIECKOB MEPBOM HAANIOMMEHHOI Teppachl,
BCKPBITOI B 9pO3UOHHOM ycTyrie OKM, 03epHbIe aJIeBPUTHI OKa3aJduCh MEPEKPBITHI CIIOEM
Topda MmomnrHOCTRIO 10 0.8 M (pa3pe3 IV Ha puc. 2).

YyacTku BBIpOBHEHHOI TTOMMBI, B Mpeiesiax KOTOPbIX MoiiMeHHas dalus ajJTioBUsI MOIIL-
HocThio OT 0.5 10 4.5 M HajloXXeHa Ha pa3MbIThie B TOI MM MHOI Mepe OTJIOXKEHUS TepBoit
HaamoiMeHHoM Teppachl (9% Bceii miomanu CriaccKoro paciiMpeHusi), Mbl OTHECIU K Ha-
JIOXXEHHO ToiiMe 1-To Tumna, a MacCUBBI BBIPOBHEHHOU MOWMBI C TOJIIIEH MTOWMEHHOTO aj-
JTIOBUSI, TIOACTUIIAEMOM 03epHBIMHM ajieBpuTamu (36% Bceii Tutolany paciiipeHus ), — K Ha-
JIOXXEHHOM moiMe 2-ro Tuna [11].

PesynbTaThl pagnoyriepoaHoro aHaauza oopasioB 13 CnaccKoro paciiupeHus Mo3BOJIU-
Ji1 60Jiee TOCTOBEPHO OMpPENeaUTh BpeMsi (HOPMUPOBAHUSI TOJII PHIXJIbIX OTJIOXEHU, a co-
OTBETCTBEHHO U peJibeda B MOMMEHHOM YacTu NOJMHbBI HA TAaHHOM y4YacTKe.

YuuTeIiBasg pe3yJibTaThl PaauoOyTJIEPOIHOro gaTupoBaHUs TopdsHuKka (paspes 1V, 06-
pasenr Ne 2, IGAN 5525, median 34063 cal BP), nepekphbIBaolero o3epHbie aJeBpUThHI U
MOACTUJIAIOIIIETO OTJIOXKEHUS MEPBOM HAATIOMMEHHOM Teppachl, MOXXHO 3aKJIIOUUTh, YTO Ha-
KOIUIEHUE TOJIIIM TOPU30HTAJIbHO CJIOMCTBIX TMECKOB MOIIHOCTBIO a0 20 M, clararmoiimx
OCTaHIIbI MEPBOI HAAMONMEHHOI Teppachl B npeaenax Criacckoro paciimpeHusi, OTHOCUTCS
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Ta6auna 1. Pe3yabTaThl paguoyriepoIHOTo JaTUPOBaHUsI 00pa31ioB, 0TOOpaHHBIX B CITaCCKOM paciiiv-
peHum (Mecta 0TOopa 06pa3IoB IMOKa3aHkI HA PUC. 2)
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2 |IV| rymuHo- |[5525| 1.0 | 7.2 | o3epHbie |29970+360| 68.3 |cal BP| 33758— |1.000

BbI€ KHMCJIO- OTJIOXE- (1 sigma) 34359

Thl (TOp®) HUs pas- 95.4 |cal BP| 33481— |1.000
MBITOM (2 sigma) 34704
Teppachl Median Probability: 34063

5 I | rymmuno- [5528| 7.0 | 7.3 | moitmeHn- | 1490 = 90 68.3 cal BP |1304—1418/0.735

BbI€ KUCJIO- Hast a- (1 sigma)

ThI (I104BA) LM aj- 1461—1484 0.119
JIOBHS, 1488—1517| 0.146
forpe- 95.4 | cal BP [1262—1569|0.997
OeHHas (2 sigma)
fotBa 1586—1593]0.003

Median Probability: 1399
6 5529 44.0 | 46.0 |mexmype-| 1160 £ 60 68.3 cal BP | 998—1029 |0.203
Yybe, MO- (1 sigma)
rpeGeH- 1049—-1175(0.797
HasgTIo4Ba 95.4 cal BP | 955—1187 | 0.934
Ha Crapo- (2 sigma)
pA3aH- 1204—124410.058
CKOM TO- 1246—1256|0.009
poigrie Median Probability: 1085
9 npeBecuHa [ 5359 | 0.4 | 8.0 | koHrakT | 2940 * 80 68.3 cal BP (2971—3184|0.943
TNoMeH- (1 sigma)
HOIt 1 3192—3208| 0.057
pyCII0BO# 95.4 cal BP |2877—-3269|0.944
Gbaun (2 sigma)
ANOBUA 3287—-3338(0.056
Median Probability: 3096
10 | V| rymuno- |5511| 1.0 | 5.8 | ©onor- |4460 £ 100| 68.3 cal BP {4969—5093(0.406

BbI€ KUCJIO- HBIE OTJIO- (1 sigma)

ThI (TOPD) KEHUS 5096—5144| 0.153
crapud- 5156—5287(0.441
HOTO BO- 95.4 cal BP |4848—5321|0.991
AoeMa (2 sigma)

5421-543710.009
Median Probability: 5105
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Ta6auna 1. [TponomkeHue
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11 1 | apesecuna | 5512| 1.0 | 7.3 | crapuu- [10150 % 140| 68.3 cal BP | 11408— |0.051
Hast da- (1 sigma) 11444
s at- 11473— | 0.120
JIIOBUS 11556
11597— [0.829
12046
95.4 cal BP | 11268— |[0.972
(2 sigma) 12238
12277— 10.010
12304
12333— | 0.017
12378
Median Probability: 11784
13 | VI| rymuno- |5502| 5.75 | 6.0 | rymycu- | 340 £ 50 68.3 cal BP | 316—399 |0.655
BbI€ KUCJIO- poBaH- (1 sigma)
Thbl (TTOYBA) HBII TTOM- 427465 |0.345
MEHHBIH ’
AJUTIOBU I 95.4 cal BP | 306—496 |1.000
(2 sigma)
Median Probability: 396
17 npeBecuHa | 5358 | 0.9 | 6.0 | crapuu- | 2650 £+ 70 68.3 cal BP [2734—2849| 1.000
Hasl a- (1 sigma)
s at- 954 | cal BP |2498—2595|0.077
JHOBIA (2 sigma)
2613—263610.022
2689—292810.901
Median Probability: 2775
18 53571 0.7 | 6.8 2790 % 60 68.3 cal BP |2797—2825| 0.150
(1 sigma)
2842—2958]0.850
95.4 cal BP |2767—3038/|0.990
(2 sigma)
3048—3057|0.010
Median Probability: 2896
19 5356| 0.5 | 6.5 2940 + 70 68.3 cal BP |2990-3182(0.956
(1 sigma)
3195—-3207|0.044
95.4 cal BP [2884—2910|0.021
(2 sigma)
2919—-3257{0.939
3290—3332|0.039

Median Probability: 3095
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Ta6auna 1. [TponomkeHue
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20 | VI YIoJib 5655| 5.35 | 6.0 | moitmen- | 1120 £ 90 68.3 cal BP | 939-945 |0.025
Hasl a- (1 sigma)
LS aji- 953—1091 | 0.749
JTIOBUST
(criou- 1107—1147|0.164
CThbIE Cy- 1158—11730.063
TJIMHKH) 954 | cal BP| 804—808 [0.002
(2 sigma)
831-854 [0.016
905—1269 | 0.982
Median Probability: 1048
21 rymuHo- 5500 5.05 | 6.0 | moitmen- | 1740 & 130 68.3 cal BP |1528—1821| 1.000
BbI€ KUCJIO- Has ¢a- (1 sigma)
Thi (1104Ba) L5t A~ 954 | cal BP |1369-1935/0.998
JIOBUA, (2 sigma)
rnorpe-
Gennast 1938—1942|0.002
roysa Median Probability: 1661
22 5501| 5.7 | 7.0 1190 £ 90 68.3 cal BP | 989—1030 | 0.165
(1 sigma)
1049—1184| 0.719
1207—1234] 0.116
954 | cal BP | 939-943 (0.003
(2 sigma)
954—128410.997
Median Probability: 1116
23 |IV| aneBpur |5538| 0.7 | 7.2 | o3epHbIe — 103.31 £ 2.00%
WJIBI, HEI0CTATOYHO OPT. BElIeCTBa, BO3-
Mpearo- PacT OMnpeaeuTh He YIaIoch
JIOXKH-
TEJIBHO
MOJIOTO-
LIeKC-
HUHCKO-
rO MoTer-
JIEHUS
24 npesecuHa | 5498 | 0.5 | 6.6 | crapuu- | 650 =90 68.3 |cal BP| 553—612 [0.536
Has da- (1 sigma)
s an- 619—672 |0.464
JTIOBUS

95.4 cal BP | 512—734 | 1.000
(2 sigma)
Median Probability: 617
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Ta6auna 1. [TponomkeHue
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26 rymuHo- |5537| 0.6 | 6.2 | Gomor- [3060+240| 68.3 cal BP |2946—3495/0.963
BbI€ KUCJIO- HbIE OTJIO- (1 sigma)
Thi (TOP) XCHUs 3502-35070.006
crapuy-
HOTI'O BO- 3532—-3555(0.031
AoeMa 95.4 | cal BP |2736—3857| 1.000
(2 sigma)
Median Probability: 3243
27 | IT | rymmHo- |5509| 3.9 | 6.5 | moitmen- | 2700 £ 70 68.3 cal BP |2753—2859| 1.000
BbI€ KUCJIO- Has ¢a- (1 sigma)
Thi (1104Ba) L5 A~ 954 | cal BP |2722—2963| 1.000
JIOBUA, (2 sigma)
rmorpe-
GeHHast Median Probability: 2819
28 |11 5508| 3.0 | 6.5 | MOYBa | 3370+ 110 68.3 cal BP |3380—3615(0.973
(1 sigma)
3622—3631|0.027
95.4 cal BP |3233—-3729(0.974
(2 sigma)
3747—3767|0.009
Median Probability: 3506
29 [III 5503| 6.35 | 7.0 2160 £ 80 68.3 cal BP |2057—2186|0.580
(1 sigma)
2192—-2206|0.057
2230—-2306|0.363
95.4 cal BP {1952—1959(0.006
(2 sigma)
1972—1977|0.004
1986—2341/0.990
Median Probability: 2159
30 |[III 5504| 6.25 | 7.0 2530 £ 70 68.3 cal BP [2492—-2600( 0.517
(1 sigma)
2608—2640( 0.153
2679—2746|0.330
95.4 cal BP |2379-2415(0.039
(2 sigma)
2420—2755|0.961

Median Probability: 2591

K OCTallIKOBCKOMY BpeMeHU. [TocKoIbKy BhIpaGOTaHHasT B MUKYJIMHCKOE BpPeMsT M 3aIloJ-
HEHHasl 03epPHO-aJUTIOBUAILHBIMU OTJIOXEHUSIMU B KAJIMHUHCKOE BpeMsi nojimHa OKu pac-
noJiaraetrcst B 15—20 KM ceBepHee ee coBpeMeHHoro nHuia [12], popMupoBaHue 3po3uoH-
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HOI1 JIOXXOMHBI, B KOTOPO# pacIiojiarajoch 03e¢po, OYEBUIHO, OTHOCUTCS K KOHIY KaJIUHUH-
CKOro — Hayajly MOJIOTO-IIEKCHMHCKOTO BpeMeHU. COOTBETCTBEHHO, O3€PHbIE aJIEBPUTHI,
MO-BUIUMOMY, OTHOCSITCSI K MOJIOTO-IIIEKCHUHCKOMY TOPM30HTY (M3-32 HE3HAYUTEJIILHOTO
coliepkaHUsl B HUX OPTaHWUYECKOTO YTJIepoia paanuoyriepoaHblil BO3pacT 03€pPHBIX OTJIOXe-
HUI ONpenesuTh He yIaaoch). 3HAUYUTEIbHAas MOIIHOCTb O3€PHBIX OTJIOKEHUH, 3aMOJIHUB-
LIMX 9pO3UOHHBIE Bpe3bl OKU U ee MPpUTOKOB B CaccKOM paclIMPEHUU, CBUAETEIbCTBYET O
IUTUTEJILHOM CYILIECTBOBAHUM 3[I€Ch B MOJIOTO-ILIEKCHUHCKOE BpeMsl OOIIIMPHOTO MPOTOYHO-
ro o3epa.

O3epHbIe aJIeBPUTHI, KaK OTMEYaIoCch HaMu paHee [11], moacTUIaIOT TOJIOIEHOBEIE aJIJTIO-
BUaJIbHbIE OTJIOXKeHUsI OKU M Ha psijie yYacTKOB B Psi3aHCKOM paciimpeHuu MoMMeHHO ya-
CTU ee AOJMHBI. BrissBiaeHbl oHn HaMmu B 2016 r. 1 B CaHCKOM paciuvpeHuu. B 3Toii cBsi3u
MOXHO BbICKa3aThb TPEATIONIOKEeHUE 00 “03epHOM” 3Tarie pa3BUTUS TTIOMMEHHON YacTH J0-
JIUHBI cpenHeil OKM B MOJIOTO-1IeKCHUHCKOE BpeMs. CiieayeT OTMETUTh, YTO 03epHbIe da3bl
B pa3BUTUU PEYHOI MHOJMHBI U3BECTHBI HE TOJBLKO WISl cpeaHeid Oku [2], HO M IJIST APYTUX
yacTeit 6acceiina Boru [13, 14].

B ocramkoBckoe Bpemst Bce Criacckoe pacliMpeHMe, KakK U JApyrue Y4aCcTKM JTOJIMHbI
cpenHeii Oku, copMUPOBaHHBIE B TEUEHHE MOJIOTO-IIEKCHUHCKOTIO MEXCTaauasna, Mmpu-
MEpPHO 110 YpoBHsI B 110 M (OTMETKM MTOBEPXHOCTH TIepBOIi HAIMIOWMEHHO Teppackl Ha JIEBO-
u mnpaBo6epexbe OKM) ObUIM 3aIlOJHEHBI TOJIIEH TOPM30HTATBHO CJIOUCTBIX KBapLEBBIX
MECKOB C MpocyiosiMu aneBpuToB. COOTBETCTBEHHO, Hayaio (hOPMUPOBAHUS CYILECTBYIO-
1Ieif HIHEe MOMMEHHOM YacTu HoJMHBI OKY OTHOCHUTCSI KO BpEMEHHU IIepPBOTro 3Tamna oopa3o-
BaHUs 1oiiM Bocrouno-EBporeiickoit paBuuHbl 16—10 ThIC. 1. H. [15], KOrAa MPOU30IILIO
Bpe3aHue OKM B TOJIILY OCTAIIKOBCKUX U TTOACTUIIAIOIINX UX OTJIOKEHHW B KOHTypax ee MO-
JIOTO-1IEKCHUHCKOM nofnHbl. Ha maHHOM aTane peka Oka u ee MPUTOKU, KaK U Ipyrrue peKu
Boctouno-EBpomneiickoii paBHUHBI, N3-32 3HAYUTEJbHO OOJIBIIIEI, UeM B HACTOsIIIIee BpeMs,
BOJIHOCTHU TIOJTHOCTBIO MJIW YaCTUYHO PAa3MbLIM HE TOJIBKO OTJIOXKEHUS TTepBOI HAATIOMMEH-
HOM Teppachl (3a UCKITIOUEHUEM psifia yI4aCcTKOB, 3aHMMalouX ceivac 2% momanu Criac-
CKOTI'O pacIIMpeHus), HO U c(hOPpMUPOBaAIM OTHOCUTEIBHO ITyOOKNE 3PO3UOHHbBIE BPE3hl B
MOJCTUIAIOIIUX UX MOJIOTO-IIIEKCHUHCKUX 03€PHBIX ajieBpuTax (puc. 3).

K nmepBoMy 3Tamny HaKOIUIEHUS TOJOLEHOBBIX OTJIOXEHUI B MOMMEHHOI YacTH JOJIMHBI
Oku B CriacCKOM pacIIMpPEeHUU OTHOCSITCS aJIeBPUTHI M IJIMHBI C OCTaTKaMM JPEBECUHBI,
BCKPBITbIE B 9PO3MOHHOM YCTYIe HAJIOXKEHHOM MOWMBI 2-TO TUIA OTHOCUTEJIbHOM BBICOTOM
okoiio 7.4 M (pa3pe3 1 Ha puc. 3, 4), B cTapu4HOIl JIMH3E, BIOXKECHHOM B TOJIIY MOJIOTO-
LIEKCHUHCKUX 03€PHBIX aJIeBpUTOB. Bo3pacT npeBecHbI 13 MOTPeOEHHBIX CTAPUYHBIX OTJIO-
xeHnuit (IGAN-5512, o6paserr Ne 11) 11784 1. H. (median cal BP). MolIHOCTb TTOMMEHHOI
daumy aJTIoBUsI, TIEPEKPLIBAIOIIETO CTAPUYHbBIE OTJIOXKEHMS, 31eCh nocTuraeT 5.5 M. B 0.4 km
BBIIIIE TI0 TEYEHUIO, B Mpe/eiaXx OTHOCUTEbHO 00Jiee MOJIOIOr0 MaccrBa TMOMMBI, B C1a00
BBIPAXXEHHOM B peJibede JT0KOMHEe MepUIMOHAIBHOTO MTpoCTUpaHus mMpuHoit 1o 200 M o,
2—3-MeTpoBOi TONIIEN MOMNMEHHOTO AJUTIOBUSI pacIiojlaraeTcsl CTapuyHasi JIMH3a ¢ 00JIoM-
KaMu Kuprmdeit, onucanHas panee E.B. [llaruepowm [3].

[MonyyeHHBIE HAMU JaHHBIE O BpeMeHU (DOPMUPOBAHUS CTAPUYHBIX OTJIOKEHU, mepe-
KPBITBIX TOJIILIE} MOWMEHHOTO aJUTIOBHS, M TYMYCOBBIX TOPU30HTOB MOTPEOEHHBIX TTIOYB IO~
Ka3bIBAIOT, YTO 0Opa3oBaHUeE MX OTHOCUTCS K cybbopeany (o6pasiel Ne 9, 10, 17, 18, 19, 26, a
Takske oopasiubl Ne 27 u Ne 28 u3 paspesa I1) u cybatinanTrke (o6pasusl Ne 4, 6, 8, 21, 22, 24,
a Takke oopa3siibl u3 pazpesos I, I11, VI). [lorpedeHHbie mOYBBI, (hOpMUPOBABIIKUECS B MO3/1-
HeaTJIAaHTUYECKOE BpeMsi, TaTUPOBaHbI JUlllb B pa3pe3e KinumeHnTsi-1 [1], Ha yyacTke ¢ Ha-
JIOXKEHHOM TIoiiMoi1 BToporo turia. COOTBETCTBEHHO, TOJIIIU MOWMEHHOTO aJlTIOBUSI, HAJIO-
JKEHHbIE Ha Pa3MbIThIe B pa3HOI Mepe OTJIOXKEHMUSI MePBOI HAATIOMMEHHOM Teppachl (Maccu-
BBl HAJIOXKEHHOI MOMMBbI MEPBOrO TUIA) U HA TIOBEPXHOCTh MOJIOTO-1IIEKCHUHCKUX O3€PHBIX
OTJIOXKEHUU (MacCHUBbI HAJIOXKEHHOI MOMMBI BTOPOTO TUIIA), C TIEpepbIBAMU HaKarJUBaIMCh
JIMIIb C KOHIIA MO3IHEATJaHTUUEeCKOTO BpeMeHU. To e OTHOCUTCS U KO BpeMeHM 00pas3o-
BaHMsI MAaCCHBOB CETMEHTHO-TPUBUCTOM MOWMBI pa3HbIX TeHepalvii. B atmaHTHyeckoe Bpe-
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MsI TIOEMHOCTD B nojinHe OKU, 04eBUAHO, ObLIa CYILIECTBEHHO CHUKEHa, a pycio OKMU B 3TO
BpeMsl, TI0 BCeil BUIMMOCTH, OCTaBaJOCh B KOHTYpaX, 3aJI0OKEHHBIX B OOpeayibHOE BpeMsl, a
BO3MOXKHO — U €llle paHbllle, YTO coryiacyercs ¢ naHHbIMK A.}O. Cumopuyka u ap. [16], ot-
HOCSIIUX K COOTBETCTBYIOIIIEMY BPEMEHHOMY MHTEPBaly BTOPOI1 3Tall 3BOJIOLUU pelibeda
noiiMm BocTtouHo- EBpomneiickoii paBHUHBI, KOTOPBII OTIMYAJICS MEHBIIICH, YeM B HACTOSIIICE
BpeMsi, BOIHOCTbIO peK.

IlepBast OT MOBEpXHOCTU MOrpeOEeHHAsI TI0YBa aJIIOBUAILHOTO (I€pHOBO-aJIJTIOBUAIBHO-
ro) obJiMKa Ha pa3HbIX ydyacTKax BCKpbiBaeTcs Ha riryonHax 0.25—1.0 m. Kak nmpaBuio, Bblae-
JisieTcst MaioMolHbIi, 0.1—0.15 M, ¢1abo r'yMyCUpOBaHHbBII CYyTTMHUCTBIN WJIU CynieCYaHbIii
TOPU3OHT CEPOTro 1[BETa, OOBIYHO C TTPU3HAKAMU CJIOUCTOCTU. MecTamMu, B YaCTHOCTH Ha BbI-
COKMX TpMBaxX B MacCCHUBaX CErMEHTHO-TPUBUCTON MOWUMBI, COOTBETCTBYIOIINI MOUYBEHHbII
FOpU3OHT He BbIpaxkeH. Bospact aToit moussl B pa3pese VI (obpazenr Ne 13) Ha riryOuHe
0.25 M coctaBus okojio 400 et (median 396 cal BP), uTo COOTBETCTBYET TaKOIi e MOYBE,
Kak 1 Ha ctosiHke KinumeHtsi-1 [5].

Btopas ot moBepxHOCTU MorpedeHHasi mouBa — KJIMMeHTOBCKask — OTJIMYAETCSI HATUYM -
em 6osiee MontHOro 0.3—0.5 M TyMyCOBOI'O CYTJIMHUCTOIO TOPU30HTa TEMHO-CEPOTro (10 yep-
HOTO) IIBeTa C 3epHUCTOM CTPyKTypoii. [TyouHa ee 3ayreranust cocrasisiet 0.3—0.6 M Ha OT-
HOCUTEJIbHO TIPUTIOAHSTHIX TPUBax B Ipelesiax MaCCUBOB CETMEHTHO-TPUBUCTON MOWMBI
Oonee paHHUX reHepaiunii (oopasiet Ne 5, 29, 30 uz pazpesosn | u [11) no 0.9 M Ha ynaneHHBIX
OT COBPEMEHHOTO T0SICa MEAHIPUPOBAHUS YUACTKAX BEIDPOBHEHHOM MmoiMbl (o6pasen; Ne 21).
Ha yyacTkax HajoXeHHOM MoiMBI 1-T0 1 2-To TUMOB, NpuMbIKatomx Kk Oke, KiiumMeHTOB-
CKasl mouBa pacroJiaraetcst Ha rimyouHe 1.3—2.6 m (o6pasenr Ne 22, o6paserr Ne 27 u3 paspesa
IT) (puc. 4). Bpemst ee popmupoBaHusi B CriacCKOM pacIiiupeHUN — YKJIaabIBaeTCs B UHTEP-
BaJt ot 2800 (o6pazerr Ne 27, puc. 3) no 1116 1. H. (o6pazerr Ne 22, puc. 2). B paspese 111 (06-
pasiiel Ne 29 u 30) ryMycoBbBIif TOPU30HT COOTBETCTBYIOIIEH MOYBBI BCKPHIT 1TypdhamMu B oce-
BOM YacTH TPUBBI OTHOCUTENIBHOM BbIcOTOI 7.0 M Ha mryouHe 0.6—0.9 M (puc. 4). Bo3pacr
opraHuyeckoro Beiectsa moussl (OBIT) Ha rry6uHe 0.65 M okasaicst paBHbIM 2159 (cal BP,
median) jet, Ha mryouHe 0.75 M — 2591 (cal BP, median) rony (puc. 3). Ilorpebennas Kiu-
MEHTOBCKasl ITOYBa TaKXKe BCKPBITA B ceBepHOit yacT Crniacckoro pacivpeHusi (oopaszerr Ne 21)
B cTeHKe TpaHlleu Ha miyouHe 0.95—1.2 m Ha niporsikeHun 200 M. Bospact OBII 3nech —
1631 (cal BP, median) net. B ropu3onTe “B” 3T0if TOYBBI, CJIOXKEHHOM ITaJIEBBIMU CYTJIMHKA-
MU, Ha r1youHe 1.6—1.8 M oTMeualTcss MHOTOUMCICHHbIE KapOOHATHBIE CTskeHus. Kim-
MEHTOBCKAas MOoYBa BhISIBJIEHA 1 3a npejaeaaMu oMbl Oku Ha CTapopsi3aHCKOM TOpOAuIiie
o1l 00OPOHUTEBHBIM BajioM Ha ryouHe 2.0 M (o6pasenr Ne 6 Ha puc. 2). Bo3pacT ee 31ech
cocrasyset 1085 (cal BP, median) ser.

PerroHasibHBIN XapakTep pacnpocTpaHeHusl KIIMMEHTOBCKOI MOrpeGeHHOM MOUBBI 30-
HaJIbHOTO TUTIA B JoJIMHE pekr OKU U HaJIM4YKe ee B IoMax Ipyrux pek Pycckoii paBHUHBI
[1, 16] yka3bIBalOT Ha CHUKEHHME TTIOEMHOCTH PEeK ¥ CKOPOCTU HAKOIIJIEHUsI TOMMEHHOTO ajl-
JIIOBUSI B 3TO BpeMsi. XOopoliiasi COXPAHHOCTh B aJUTIOBUAIbHBIX OTJIOXKEHUSIX apXeoJornye-
CKMX MaTepUaioB, aTUPYEMbIX TIEPBBIM ThICSIYEIETHEM Hallleil 3pbl, HA HEKOTOPBIX APYTUX
yJyacTKax oMbl cpeaHeid Oku (B yacTHOCTH, y T. KoloMHa) Takke CBUIETEIbCTBYET 00 OT-
CYTCTBUY MOCTOSIHHOTO 3aTOIUIEHUS MoiMBbI [17].

YV TpeTbeil OT MOBEPXHOCTU MOrPEeOEHHOM CYINIMHUCTOM IMOYBBI MOIIIHOCTh T'YMYCOBOTO
rOpu30HTAa TEMHO-CEPOro 1BeTa 00bIYHO He mpesbiiiaeT 0.2—0.3 M. B apo3uoHHOM ycTyne
HaJIOXXEHHO ToiMbl 1-To Tuma (obpaszen; Ne 28) naHHasi moYBa BCKPbIBAETCS Ha TJIyOMHE
3.5 M (puc. 4). Bospact OBII 3neck coctapnsiet 3506 (cal BP, median) net (Ha ctossHke Kim-
MeHTBhI-1 — 3420—4164 (cal BP, median) rona) (maTel ObLIM OTKAJIMOpPOBaHBI aBTOpPaMU
ctatbm) [5]).

YuuteiBasi, 4T0 BpeMsi (POPMUPOBAHMUS MOMMEHHON (haluy ajIloBUs JaXxe B Ipeaesiax
MaCCUBOB HaJIOKEHHBIX ITOUM He npeBbiiaet 6000 J1eT 1 4TO aKTUBHAs CETMMEHTALMS TTPO-
SIBJISIJIACh LIMKJIMYECKU, BEPOSITHO, B CBSI3U C TOXOJIOAAHMEM KJIMMaTa, CyMMapHasi ee Mmpo-
JIOJKUTEILHOCTD, C YY4ETOM HaIlIMX U MOJIyYeHHBIX paHee NaHHbIX [5], He npesbliinaeT 2000—
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2500 net. HeckonbKo noJblie, B yCIOBUSX OTHOCUTENILHO O0Jiee TEIUIOro KJimMara, Ha (poHe
pPE3KOro CHMXXEHUSI MOEMHOCTH MPOUCXOAuI0 (hOPMUPOBAHUE HBIHE MOTPEeOEHHBIX MOYB.
ITo MHeHMIO psia aBTOPOB, TSI (DOPMHUPOBAHMST 3pEJIOil MOUBBI B MOMe TpebyeTcs ociabd-
JIEHWE WU TIpeKpalleHue cearuMeHTanuu Ha mnpotskeHun 500—1000 ner [5, 6, 18]. IIpu
MOIIIHOCTY MOMMEHHO (pariny aJUTIOBYS B MpeaesiaXx MaCCMBOB HAJIOXKEHHBIX ITOMM BTOPOTO
tuna ot 3.5 1o 5.5 M cpenHsist cKopocTh cenuMeHTalu 3a 2500 net cocrasiser ot 1.4 no
2.2 MM/TOJI, YTO COIOCTABUMO CO CKOPOCTSIMU HAKOIUICHUSI MOMMEHHOTO aJUTIOBUS 3a T10-
cnennue 30 yiet, onpeaeIeHHBIMY HAaMU Ha psijie y4acTKOB B Psi3aHCKOM paciimpeHuu moii-
mbl Ok [11].

ITpousBonsi COOTBETCTBYIOIINE OLICHKW, Mbl YUMTHIBAEM, UTO 3aKJTIOUEHUS O CKOPOCTSIX
HaKOTUICHUST aJITIOBUSI MOXHO JeaTh JIMIIb UIsi KOHKPETHBIX YYaCTKOB, MTOCKOJIBKY OyK-
BAJIbHO B HECKOJIbKMX COTHSIX, & TO U AECSATKAaX METPOB OT KOHKPETHO# TOUKM HAOIIOACHMUS
Y TJIyOMHA 3ajieraHusl TIOUBEHHBIX TOPU30HTOB, U MOIIHOCTD Pa3fe/IsIoONIMX UX MadeK Moii-
MEHHOTO aJUTIOBUSI MOXKET ObITh WJIM OoJibllle (BOJIM3U OT COBPEMEHHOIO WY JPEBHETO pyCc-
JIa), WIM CYIIECTBEHHO MEHbIIe (BOajm oT Hero). Ha ormelbHBIX ydyacTKax morpeGeHHBIe
TTOYBEHHbBIE TOPU3OHTHI M BOBCE OYIYT HAJIOKEHBI OTMH Ha IPYToi (4acTo repBast TorpeGeH-
Hasl MOYBa HaKJIaJbIBaeTCsI HA BTOPYIO, a BTopasi — Ha TpeThio) [10].

HakonneHue npeBecuHbl U Topda B CTApUYHBIX JMH3aX B Mpenesiax CerMeHTHO-TPUBU-
CTOM MOMMBI pa3HbIX TeHepalii MPUXOAUTCS B OCHOBHOM Ha MEPUOIbl AKTUBHBIX PYCJIOBBIX
nedopMaluii 1 cenMMEeHTaLIMKM MOMMEHHOTO aJUTIOBUSI B Cydo0opeasibHoe BpeMst (oopaserr No 10 —
okoJto 4500 1. H., o6paser No 26 — okoso 3100 1. H., o6pa3iel Ne 9, 19, 18 okoso 3000 . H.,
o6paserr Ne 17 — 2600 1. H.) U Ha BpeMsI IocJie GOpMUPOBAHUS BTOPOIi TTOrpeOEHHOM MOYBbI
(o6pazewr Ne 24 — okoso 700 J1. H.), 32 BBIYETOM HENPOAOJIKUTEIbHOTO (0K0a0 100—200 neT)
nepuona, Korna ¢opMupoBajach repBasi OT IIOBEPXHOCTU IorpedeHHas rmouysa. Cienyer Io-
HUMaTbh, YTO PaAMOYIJIEPOIHBbIE NAThl, TOJYYEHHBIE MO JAPEBECMHE, MapKUPYIOT BpeMms
CMEPTH CaMOro JIepeBa, a B YCJIOBUSIX MONMBI ApeBeCcHA MOIJa MepeoTKIIaabIBaThCs He-
CKOJIBKO pa3.

BbIBOJ bl

1. [Toitma Oxu B ee CrraccKoM paciumpeHnn chopMrpoBaHa B IIpeIeaax J0KOMHEBI, 3aHsI -
TOI B MOJIOTO-ILIEKCHMUHCKOE BPEMS 03€POM, B OCTAILIKOBCKOE BpEeMS 3aIIOJIHEHHOM TOILIEH
03€PHO-AJIJTIOBUATBHBIX TTECKOB, CJIaralollinX OCTaHIIbl HANMOWMEHHBIX Teppac.

2. dopmupoBaHUe TMOMMEHHON (aluu aJUTIOBUS B TIpelesiaXx MacCUBOB HaJIOXEHHOM
MOMBI 1IIJIO C TIepepbIBAMM C KOHIIA aTJIAHTUYECKOM 3MOXU TOJIOLIEHA 10 HACTOSIIIIETO Bpe-
MeHU. YacTHuHOe Wi TpakKTUYeCKH MOJTHOE TIpeKpallleHre cequMeHTOoreHe3a Bo Bpems (a3
OTHOCHUTEJIbHO 00Jiee TEIJIOTo KJIMMaTta, Ha (poHe pe3KOoro CHMXXEeHUSI TTIOEMHOCTH, TPUBOIM -
JI0 K (hOPMUPOBAHUIO OTPEOSHHBIX MTOYB.

3. O6pa3zoBaHMe MAaCCHUBOB CErMEHTHO-TPUMBUCTOI MOKMBI pa3HbIX TeHepallvii, B T.4.
MPaKTUYECKU BBIPOBHEHHOM, TIPUXOAUTCS Ha Cy0OOpeaibHOE U CyOaTIaHTUUECKOE BPEMSI.
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Features of the floodplain formation of the Oka River in its middle reaches:
the case study of the “Spasskoe” local widening

V. A. Krivtsov®*, A. Yu. Vorobyov?, A. V. Vodorezov®, and E. P. Zazovskaya®

@ Yesenin Ryazan State University, Ryazan, Russia
b Institute of Geography, RAS, Moscow, Russia
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Floodplain widening “Spasskoe” includes a portion of the Oka floodplain and its two tribu-
taries, the Istya and Pronya rivers, with a total area of about 120 kmZ. The floodplain in this
part of the Oka valley was formed within a depression that was occupied by a lake about
30 thousand years ago and filled with lacustrine-alluvial sands that were preserved within
the remnants of the first terrace above the floodplain. Overlaying floodplain alluvial facies
with a thickness of 3.5 to 5.5 m occurred intermittently during the colder climate phases
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since the end of the Atlantic period of the Holocene to the present time. In relatively warm
phases, floodplain sedimentation ceased due to the decrease of floods, and soil formation
took place. l4C-dates, which record the stages of surface stabilization in periods from 400 to
3500 years ago were obtained for three buried soils. Formation of different generations of
floodplain segments with levee-hollow to leveled topography occurred in the Subboreal and
Subatlantic periods of the Holocene.

Keywords: Oka river, levee-hollow floodplain, leveled floodplain, remnants of floodplain ter-
races, alluvial deposits, buried soils, radiocarbon dating
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