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CKOpOCTH OTJIOXKEHUSI TTOMMEHHOTO aJITIOBUS 32 pa3jIMyHble BpeMEeHHbIe MHTEPBaJIbl FOJIOlLeHA Ha peKax
Hctpa, Oka u Ceiim onpenesieHbl ¢ TOMOIIbI0O KOMOWHAIIMM METOIOB TaTUPOBaHUS (PaaroyIiepOIHOTO,
pPaauolIe3MeBOro U HCTOPUKO-apXeOJOTMUEeCKUX) U Ha OCHOBE pa3pabOTaHHOTO METO/1a OMpeIeSIeHUsI TEM-
OB CeAMMEHTAIIM, OCHOBAHHOM Ha OIIeHKe CTeTIeHU Pa3BUTHUSI MPOGWIS MOYB, MMOTPeOEHHBIX B aJLTIO-
BUU. B pe3yabrare mpoBeAeHHBIX XPOHOJOTMYECKUX U TTOYBEHHO-TeOMOP(OIOrnYecKMX UCCAeI0BaHUIA
YCTaHOBJIEHBI IPOCTPAHCTBEHHO-BPEMEHHBIE pa3INInsl CKOPOCTel IMMoMMeHHOoM cequMenTaunu. Ha mpu-
PEYHBIX YYacTKaX MOJIOJOM IoiMbl oHa coctapisieT 1.8—23 mMm/ron (p. Ceiim), 2—15 mm/rox (p. Uctpa),
Toraa Kak Ha apeBHUX (pp. Oka, CeitM) B pa3HbIe TIEPHUOALI CKOPOCTH aKKYMYJISILIMY U3MEHSITUCH B Tvaria-
30He 0.01—0.7 MM/TOMI, TIPUYEM TTEPUOIbI YCUJICHUSI TEMITIOB OTJIOXXKEHUSI HAHOCOB OBbLIM HETTPOIOJIKUTEI b=
HBIMU 110 BpeMeHH. Ha ocHOBaHWM U3yYeHUST MOJIONO, OBICTPO HapacTaBIleil moiiMbl p. CTpbI, oTIIOXe -
HUSI KOTOPOI TaTMPOBaHbl HA OCHOBE MCTOPUKO-apXEeOJOTMUYECKHX MAaTepUasioB, MOJIydeHbl HOBbIE YTOU-
HEHHBIC TaHHBIE O XapaKTePHBIX CKOPOCTSAX CEMMMEHTAIIMM B ToiiMax IleHTpa BoctouHo-EBpomneiickoii
PaBHUHBI: aJUTIOBUII 0e3 MpU3HAKOB mMenoreHe3a (OPMUPYETCsl MPU CKOPOCTU HAKOIUIEHUsl Oosee
15 MM/TOn, ¢ OpU3HAKaMU TaKOBOro — 2—15 MM/rom, KyMyJISITUBHBIE IIOYBEI — IIpu cKopocTu 0.5—
2 mm/ron. ITo pa3spesy HukuruHo Ha p. OKe, KOTOPBIi BbIIE/sIETCS] OOJIBILION cepueil XOpOoIlIo pa3BUTHIX
TaJIe0II0YB, Ha OCHOBAaHMH “C 1 apXeoIormIecKyX IaT, yCTAHOBICHBI IMKIMIECKIE KOJIeOaHIsI CKOPOCTU
CelMMEHTALIMU B roJIOLIeHe: BO BpeMsl HAKOIUIEHUSI CI0EB AJJTIOBUSI OHA COCTaBJIs/Ia OKOJIO 2 MM,/TOMI, UTO
B 20 pa3 BblllIe, 4eM B Oosiee nuTesibHbIe epuoasl hopmupoBaHus mousB — 0.07—0.14 mm/rog.
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1. BBEAEHHUE

ITpoGaema OLIeHKHM CKOPOCTHU IMIPOLIECCOB, ITPOUC-
XOISAIINX B MPUPOOHBIX U IIPUPOTHO-aHTPOIIOTEH-
HBIX CMCTeMaX, Ype3BbIUaiiHO BaxkHa, HO ellle Heao-
CTaTOYHO UccliemoBaHa. B 60JbIIoi cTeneHn 3TO OT-
HOCHUTCSI K TIpolieccaM BpPO3UU U CeIMMEHTallWu,
MPOXOISIIMM B JHUIIAX PEYHBIX JOAUH. VIX TeMITbI B
TeUeHHe TOJIOLIEHA W3MEHSIIMCh, KaK IO BO3ACH-
CTBUEM €CTECTBEHHBIX, TaK U aHTPOITOTEHHBIX (PaK-
TopoB (AnekcanapoBckuit u ap., 2004; Golosov &
Panin, 2006; Kalicki et al., 2008; Mapkenos ap., 2012;
Hupp et al., 2015). JIauTtenbHast CTOPUS OCBOCHMSI
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3eMenb 3anamHoii u LlenTpanpHoii EBporrsl 3aTpyi-
HSIET BBISIBJICHHWE BKJaJa KIMMATUYECKUX M3MEHe-
HUi1 B U3BMEHEHMS TEMITOB aKKYMYJISILIMU Ha PEYHBIX
noiiMax (Hoffmann et al., 2009; Notebaert, & Ver-
straeten, 2010). Kpome TOro, BaxXHBIM (haKTOPOM,
CKa3aBIIMMCS HA TeMIax aKKyMYJISIHUM HAHOCOB Ha
MoiiMax pek, SIBJISIeTCS CO3IaHue MPOTUBOIABOIKO-
BBIX JaM0O, 4TO IIPUBEJIO K MCKYCCTBEHHOMY CYXKe-
HUIO MOMM M U3MEHEHUSIM €CTeCTBEHHOTO ITPOTeKa-
HUS SPO3MOHHO-aKKYMYJISITUBHBIX TIIPOLIECCOB B
JTHUIIAX peuyHbIX 10JMH. [TomoOHas mpakTukKa xapak-
TepHa IjIs1 paBHUHHBIX peK EBporbl u CeBepHOId
Amepuku (Knox, 2006; Hobo et al., 2010). B cBsi3u ¢
U3MEHEHUSIMU pexXxuMa (OPMUPOBAHUS CTOKA B TO-
JIOLlgHe 3Talbl CeAMMEHTAMA Ha PEYHBIX MOiMax
YyepeaoBaJIMCh C dTalaMM IegoreHe3a. DTO MOXHO
HaOII0JaTh B CTPOCHUU PEYHBIX TOMM, B KOTOPBIX
BCTpEUAIOTCS CEPUM MOrpPeGEHHBIX MOYB, Yepeaylo-



18 AJTEKCAHIPOBCKUWM u ap.

IINXCSA CO CIIOSIMM AJUTIOBMSI C XapaKTEPHBIMU TIPH-
3HaKaMU CJIOUCTOCTH (AJleKCaHAPOBCKMIA U ap., 1987;
Mandel, 1992; CrrueBa, Iitacko, 2003; Bettis et al, 2008).

I1pu monbITKaxX OLIEHUTH TEMIEI IIPOLIECCOB MOY-
BO- U CEOAUMEHTOI€HE3a, IPOXOIIIINX Ha IOoMMe,
clieyeT YYUThIBAaTh, UTO 3TU MPOLIECCHl TECHO B3au-
MOCBsI3aHbl. IlpuyeM cCBsSI3M 3TU OOpaTHBIE: YeM
CUJIbHEE TEeMIIbl CEeIMMEHTAllMM, TeM cjabee BbIpa-
>KEH TieloreHe3. BhIsiBlisieMble B TOMMEHHOM aJLIio-
BUM OrpeOEHHBIE IIOYBBI C XOPOIIIO Pa3BUTHIM IIPO-
dunem GopMHUPYIOTCS B IIEPUOIBI CHJIBHOIO 3aMell-
JICHUsI WU TIOJIHOTO MpeKpallleHUsI CeIUMEHTALuU
(Holliday, 1992; Mandel, 1992). Bto 6osee xapakTep-
HO 111 BBICOKMX II0MIM, 3aTaIIMBA€MbIX HEPETYJISIP-
Ho. Hao6opoT, 1pu BhICOKOI CKOPOCTH HAKOIIJICHUS
aJUTIOBUS, a TaKXKe OTJIOXEHUIA IPYroro IpOMCXOXK-
JIeHus (KOJUTIOBUS, 90JI0BBIX, KYJIBTYPHOIO CJIOSI IO~
CEeJIeHMIT), MpU3HAKU II0YBOOOpPA30BaHUSI B HUX
c(OpMHUPOBATHLCI HE YCIEBAIOT, TMOO OHU Pa3BUTHI
cirabo. TakM o6pa3oM, cTerneHb IepepadOTKM MeI0-
reHEe30M HaKaruiMBarolerocs ocaaka ((aoBraibHO-
ro WIA WHOTO IIPOUCXOXICHUS) IIPSIMO 3aBUCUT OT
cKopocTH cenuMmeHTanmu (AnekcanapoBckuii, 2004).

KpoMe cemmmeHTAalIMOHHBIX M TEJOTeHHBIX, B
MoiiMe AENCTBYIOT TaKXKe NEeHYAAllMOHHBIC U TypOa-
LIMOHHBIC Ipouecchl. B cTpaturpaduu moiiMbl OHU
MPOSIBJISIETCS MEHEE SIPKO, HO CYILLIECTBEHHO BJIMSIOT
Ha MOIIHOCTb CJIOEB, YTO, COOTBETCTBEHHO, CKa3bl-
BaeTCsl Ha pe3yJbTaTax OIpencJeHUs TEMIOB Ceau-
MEHTaLUU.

OTMeTHM, YTO CKOPOCTh 3PO3MOHHO-CEINMEHTA-
IIMOHHBIX TIPOLIECCOB XapaKTepu3yeTcss OObIIOi
IIPOCTPAHCTBEHHO-BPEMEHHOM N3MEHIMBOCTEIO. B OT-
JIM4re OT JaHHBIX MPOLECCOB BaXKHOI YepTOi Meno-
reHesa sIBJISIETCSI OTHOCUTEIbHAsI CTaOUJIBHOCTD (BbI-
JIep>XKaHHOCTh BO BPE€MEHM) CKOPOCTU IIPOLECCOB U
XapaKTepHOTO BpeMeHU (opMUPOBaHUS TIOYBEHHO-
ro mpoduiIs U OTOEJIbHBIX CTaauii ero pa3sutus. O0
9TOM CBUIETEIILCTBYIOT PE3YIbTaThl MCCIIEeIOBAHUS
xpoHopsinoB nouB (Stevens, Walker, 1970; I'ennanu-
eB, 1990). OHM MOKa3bIBAIOT, YTO IIPU CTAOMIIHBHOM
MMOJIOKEHNN TMOBEPXHOCTU IIOYBBI, €€ MPOMIIb MO-
CTEIeHHO 3anTy0JisieTcs B OTJIOXKEHUS 1 3a IMIEPUO/ B
2—3 THIC. JIET CTAHOBUTCS 3PEJIbIM, TIOJTHO PA3BUTHIM.
B ¢Bs13u ¢ 3TUM IO CTEeNeHW Pa3BUTUS ITOYBEHHOTO
npoduiisi ouB, GOPMUPYIOLIUXCS B THUIIIAX PEYHBIX
JIOJIMH, MOXHO CYIUTH O JJIMTEIbHOCTHU €r0 (hopMU-
pOBaHUS B HOPMAJILHOM MOJIEIH IIeI0JIUTOTeHe3a U,
COOTBETCTBEHHO, O JIMTEJILHOCTU IEPEPHIBOB B CE-
IuMeHTauuu. Tak, HaMU ¢ ITOMOIIbIO JTaHHOTO METO-
J1a OBLIM OIIpeae/IEHbI IUTUTEIbHOCT (DOPMUPOBAHUS
IOYB M CKOPOCTh CEAUMEHTAIIUY B TIOUBEHHO-aJLIIIO-
BUAJBHBIX CEPUSIX B moiiMe peK Pycckoii paBHUHBI,
B MOIIIHBIX KYJIbTYPHBIX CJIOSIX (IpeBHUX ypOocema-
MeHTaX) MOCKBBI 1 B HACBITISIX KYpraHOB OpOH30BO-
ro Beka (Alexandrovskiy et al., 2001; AnekcaHIpoB-
ckuit, AnekcanapoBckas, 2005; AjleKcaHIPOBCKWIA,
2016).
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Hcronb3oBaHue TEXHOTEHHOIO M30TONa IIe3Usi-
137 nyis naTUPOBKY MOMMEHHBIX OTJIOXEHUI TT03BO-
JISIET BBISIBUTH CKOPOCTH HAKOIUICHMS ITOMMEHHOIO
aJUTIOBUST 3a JECATWIETUS, IIPOIIEOIINe C Hadajia
saepHbIX ucnbiTaHuii (Walling et al., 1997; Walling,
He, 1997, 1998; Amos et al., 2009; Belyaev et al., 2013;
Golosov et al., 2022 u np.), a mo ciaeaaMm aBapyuu Ha
YepHoObLTbcKO ADC — nmpociaeauTb IMHAMUKY U3-
MEHEHUI CKOPOCTEM HAKOIUIEHUS TIOMMEHHOTO aJl-
JIIOBUS 3a IBa BpeMeHHbBIX nHTepBana (Golosov et al.,
2010, 2012; MapxkenoB u ap., 2012).

CoBMECTHOE WCITOJIb30BaHUE TEeIOJTUTOTeHETH -
YeCKOro, paIuoyIIepOAHOTO U PAIUOLIe3UEBOTO Me-
TOHOB IJIST OTIpENeICHUS STallOB M CKOPOCTeit ocami-
KOHAKOIUICHUSI Ha TIOiMe PeKU MO3BOJISIET PEKOH-
CTPyMpPOBaTh OCOOEHHOCTU (POPMUPOBAHUS CTOKa
BOIBI M1 HAHOCOB Ha PEeYHOM BOIOCOOpE, pacroiio-
JKEHHOM BBIIIIE TI0 TEYEHUIO OT UCCIEAYEMOTO yJacT-
Ka JHUIA PeYHON JOJUHBI, 32 HECKOJIBKO BpeMeH-
HBIX HTHTEPBAJIOB.

Lenp naHHOI CTAaTbM 3aK/IIOYAETCS B OLICHKE W3-
MEHEHMSI TEMIIOB CeAMMEHTAIIMK 3a TOJIOLEH B IO~
Me pp. Ceiim, Oxku u YcTphl, Kak OTpaxkeHHUsI 3TAIIOB
aKTUBU3ALUU U 3aMeIJICHUS 3pO3UOHHO-aKKYMYJIs -
TUBHBIX IIPOLIECCOB B OacceifHaxX 3TUX peK, B pa3HOe
BpeMsI 3a MOCJCAHUE CTOJIETUSI OTHOCUBILIMXCS K OJI-
HUM U3 HauOoJiee 3eMJIeNeIbYeCKU OCBOSHHBIX peTu-
OHOB B IIpeJeJiax JISCOCTEN! 1 I0Ta JIECHOM 30HHI.

2. OBBEKTbI U METOAbI MCCIIEJOBAHWA

HccnemoBaHbl Tpu O0OBEKTa, PaCIIOIOXKEHHBIEC B
npenenax CpemHepycckoii, CmoiieHCKO-MOCKOB-
CKoi1 Bo3BbINIEHHOCTEN N OKcKo-lOoHCKOIT HU3MEH -
Hoctu (puc. 1). Ha p. Ceiim y 1. JIbroB usydyeHa cepust
pa3pe30B MO TPAHCEKTE, NPOTATUBAIOLICHCSI OT MO-
JIogoi yacTu ToiiMbl — K npeBHeil. Ha p. HUctpe y
Ckuta HukoHa — paspe3 ¢ MOJOABIM MTOMMEHHBIM
aJUTIOBUEM M MAaKCUMAaJIbHO BBICOKMMHM TeMITaMU Ha-
koruieHus. Pa3pe3 Hukutuno Ha p. Oke okojio Cra-
poiit PsizaHu xapaktepusyeTcst 60JbIIUM YUCIOM T10-
rpeOEHHBIX OYB 1 PE3KUMU CMEHAMU CKOPOCTH Ce-
JVMMEHTAlIMM B FOJIOLIEHE.

2. 1. Obsexmbt uccaedosarnus

2.1.1. Yuacmox Crxum Hukona. Pa3pes pacriofio-
XeH B moiiMe p. VIcTphl (1eBbIi1 TpUTOK MOCKBBI-pe-
K1) y cknuTa HukoHa, KoTopblit GbLT 3a105KeH B 1656 T.,
n Haxoautes B 200 M k C3 ot HoBouepycanmmcKoro
MOHAaCTBIps. M3ydeH MoI010i#f y9acTOK MONMBI, pPsi-
JIOM PacHoJIOXeH APEeBHUI y4acTOK, C TOTPeOEHHBI-
MU rmouBamu Bozpactom a0 9000 1. H. (EpioB u np.,
2014).

2.1.2. Yuacmox Huxumuno. Pa3pe3 Haxogutcs B
CracckoMm pacmupeHun goauHbl CpemHeit Oku
(®onomeeB u ap., 1988). Ilpeobnagaet noiima cer-
MEHTHO-TPUBHMCTasl, BeIcOTON 5—9 M. C moBepxHO-
CTH OHAa CJIOXKECHA CYIIMHUCTHIM aJJTIOBUEM TTOMMEH-
Ne 1

TOM 54 2023



TEMIIbl CEIMMEHTALIMU HA TIOMMAX PABHUHHBIX PEK LIEHTPA 19

50°

Puc. 1. PacriosioxeHne 0ObEKTOB MCCIEIOBAaHUS B IIpe-
nenax ueHtpa EBporeiickoit vactu Poccuu: JIsroB — Ha
p. Ceitm, Hukntuno — Ha p. Oke, Ckut Hukona — Ha
p. Uctpe.

Fig. 1. Location of studied sites within the center of the
European part of Russia: Lgov — the Seim River, Nikitino —
the Oka River, Nikon Skete — the Istra River.

HOI painy, MOIITHOCTHIO 2—5 M, B KOTOPOM BBIZIEJIC-
Hbl morpebeHHble TouBbl. Huke 3ajeraror mecku
pycaoBO# haly WM IIeCYaHble OTJIOXEHUS Haj-
noiiMeHHoI Teppackl (KpuBmoB u ap., 2020).

2.1.3. Yuacmok Jlbeos pacmojiaracTcsl B cpelHeM
TeueHuu p. CeiiM Ha ero IIpaBoOM Oepery BBIIIIE IO Te-
yeHu1o oT I. JIbroBa. OOLIMPHBINA MOMMEHHBIIA Mac-
cuB chopMUpOBaICS B Tpoliecce CBOOOJHOTO Me-
aHapupoBaHus p. CeilM, 4YTO XapaKTepHO ISl JaH-
HOIl pekM Ha ee OojblueMm TmpoTsckeHuu. Iloiima
CerMEHTHO-TPUBKCTAasI, TPUMBbI PA3AESIOT CTapyuu-
HblE€ MOHWXEHHWS, MECTaMU 3aHSTble O3€paMUu WU
3a00/J04eHHbIMU ydyacTKamMu. CerMeHT MOHMBI, B
npezaeaax KOTOporo NpoBOAWJIMCH UCCIeIOBaHUS, B
OCHOBHOM O€3JIeCHbI, U TOJIbKO OKOJIO PEeKM Ha
MPUPYCTOBOM Basly MPUCYTCTBYIOT MOJIOJIbIE IPEBEC-
HO-KYCTapHUKOBbIe HacaxkaeHusl. BMecTe ¢ TeM Ha
HEKOTOPBIX COCEIHUX CErMEHTaxX MOWUMBbI COXpaHU-
JIUCh OOJIBIIIE MACCUBBI XOPOIIIO Pa3BUTHIX 3PEJIbIX
JIECOB, OUEBMIHO paHee MPOU3pacTaBLIMX U Ha JaH-
HOM Yy4acTKe MoiMbl (puc. 2).

B npenenax uccienyeMoro cerMeHTa MoMbl Bbl-
NIEJISIIOTCS TPY €€ YPOBHSI: PETyJISIpHO 3aTarjirBaeMas
HU3Kas moiMa, IMUPUHOM He 6oJiee S—7 M U BBICOTOM
Haza ype3oM He 6osee (0.8 M, mpoTsaruBatoiiascs y3-
KOIi, 4aCTO MpephIBAIOLIEICS MOJIOCOM BAOJb pycia
PEKU; CpemHsisl oiiMa, IUPUHOI He 6osiee S0 M, co-
cTos111as1 U3 TIPUPYCIOBOTO Bajia BHICOTOM 10 4.5 M, 1
MEXBaJIOBOIO CTAPUYHOTO MOHUXEHHWS BBICOTOMN 110
2 M, 1 HaubGoJjee obumpHag mwuprHoit 500—600 M,
ype3BbhIYaiHO penko (1—2 pasa 3a cToneTue) 3arari-
JIuBaeMasl BbICOKasl Ioiima (B mpenenax Ipoduis
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BBICOTOI 3—4.5 M B ITIOHMKEHUSIX U HA MOBBIIIEHUSIX
COOTBETCTBEHHO), 3aHMMalollasg OOJbIIYI0 4YacTh
MMOMMEHHOTO MaccuBa. B moYBeHHOM MOKPOBE IO~
MBI MCCJIEIyeMOI'0 CeTMeHTa IIPeo0IamaloT cephie
JIECHbIE TIOYBBI, pa3BUThIE Ha BBICOKOW IIOIME.
Brmonb pekn Ha MOJIOABIX MOBEPXHOCTSIX HU3KOM U
cpenHell IMOMMBI OOHAPYKMBAIOTCS CITAa0OpPa3BUTHIC
TOYBBI — CJIOMCTO-aJUTIOBUAJIbHBIE TYMYCOBBIE 1 00~
Jiee pa3BUThIEC — AJUTIOBUAJIBHBIC TYMYCOBBIE, a TAKXKE
ceporymycoBble. Pasmmaus mouys oOycITOBIIEHBI TEM-
[MIaMM HaKOIUIEHUS HAWJIKOB ITOWMBI U IIUTEIbHO-
CTBIO TIOYBOOOPA30BaHUSI.

2.2. MemooOui

UccnenoBaHue MOYB M OTIOXESHUN IMTOMMBI TIPO -
BOJMJIOCH C 1I€JbI0 OLIEHKU MPOLIECCOB CEAUMEH-
TallMM 3a pa3IndHbIie BpPEeMEHHBbIE HMHTEPBAJbI,
OXBATBIBAIOIIME TEPUON, NPEAIICCTBYIOIIMIN 3eMJIIe-
JIeJIbYECKOMY OCBOEHUIO BOOOCOOpa U BILUIOTh 10 Ha-
CTOSIIIIETO BPEMEHMU.

Paspe3sl Ha IIOBEpXHOCTU OEperoBbIX BaJIOB
(rpuB) 1 B MEXTPHUBOBBIX MOHXKEHUSIX OT MOJIOIBIX K
JIPEeBHUM OBLIIM 3aJI0XKEeHBI Ha ToiiMe p. CeliM BIOIb
Tonorpagudeckoro npoduis (TpaHcekTa), pacrio-
JIOXXEHHOTO OJIM3KO K OCH Mosica MeaHIpHUPOBaHUSI
(puc. 2). B pa3pes3ax ObUIM BCKPBIThI U ITOJAPOOHO
ONMCcaHbl JHEBHBIE U IIOTPpeOCHHBIC MTOYBBI, a TAKKE
OTJIOKEHMS, Pa3Ie/sTIoNe M MOACTWIAIOIIE ATU
1ouBbl. VI3 1BYX pa3pe30B, pacHoI0XKEHHBIX Ha BbI-
COKOI ToliMe, ObIITM OTOOpaHbl 0OPA3IIBI IJIsI TPOBE-
JIIEHUSI pagroyIJIepOIHOro naTupoBaHus. st orpe-
JIeJIEHUSI CKOPOCTU CEIMMEHTAIIMU HAa MOJOABIX MO~
BEPXHOCTSIX (CpEeIHMI YpOBEHB IIOMIMBI) M3 pa3pe30B 1
" 2 OBUT OTOOPaHBI TOCIOMHO Yepe3 2—3 CM 1o TITy-
OuHe ¢ rtomanaun 15%15 cM KOJIOHKM OTJIOKEHU N ISt
onpeneneHus conepxanus ’Cs. Ha noiime p. Oku
B CMEXXHBIX pa3pe3ax Hukutuno n KiumeHThl ObLIH
B3$IThI 0OpAa3Lbl U3 NaJEOoyB wis “C-n1aTupoBaHus.

Ipo6sI 1ouB a1s aHanusa 3’Cs B3BeIIUBAIU, CY-
vy pu Temmepatype 105°C B TeueHue 8 4 1 B3Be-
IIMBaJIA TOBTOPHO ISl OMpENESeHUs CONepXaHUs
BJIarM U pacyeTa IIOTHOCTU cyxoro ocanka. ITocie
9TOTO UX MEPEeTUpAIM U MPOCEUBAIU Yepe3 CUTO C
pa3mepoMm staeiiku 2 MM. M3aMepeHunst KOHLIEHTpaluit
37Cs B MOAroTOBIEHHBIX TIPOOAX TOYB BHITIOJIHEHEI
Ha KOaKCHaJlbHOM TIepMaHHEeBOM TaMMa-CIIEKTPO-
metpe dupmer OO0 HUUMII “I'pun Crap UHCTpY-
mentc” (CKC-07(09) II-I'-P, Poccust) ¢ orHOCH-
TEeJIbHOM TIOTPEIIHOCThIO OIpeacJcHUs] yIeabHOM
aktuBHOCTH 5—10%. [ToaroToBKa (TIpocyIiKa, TOMO-
reHu3alus) 1 raMMa-crieKTpOMEeTPUUYECKUI aHau3
npo06 nMoyBkl BeIMOIHEHB B HayuyHo-MccienoBaTeab-
CKOI J1abopaToOpuM 3pO3UU TOYB U PYCIOBBIX MPO-
neccob mM. H.M. MakkaBeeBa Ieorpaduaeckoro
dakynprera MI'Y um. M.B. JlomoHocoBa. ITonydeH-
HblE TI0 pe3yjbTaTaM MPOBEAEHUS] aHAUTUTUYECKUX
UCCIeOBaHU 3MIOpbl BEPTUKAJIBHOTO pacripeelie-
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Puc. 2. Tonorpaduyeckuii npoduib (A—b) Ha noiime p. CeiiM ¢ pacnoyioXeHeM pa3pe30B (a); cTpoeHue pa3pe3oB (0) 1 BUL
Ha yJacToK nosuHbI p. CeiiM (B). 1 — HOMepa pa3pe3oB; 647 + 51 — Bo3pacT OTIIOKEHUN.

Fig. 2. Topographic profile (A—B) on the floodplain of the Seim River and location of soil pits (a); stratigraphy of soil profiles
(6) and a view of the segment of the Seim River valley (B). 1 — numbers of pits; 647 + 51 — age of deposits.

Hus ¥Cs MCIOJIb30BANIACH IJIS OTIPEAEICHUAS TEMIIOB
aKKyMYJIALMU 3a rocieqHue 60 JieT 11s AByX Bpe-
MeHHbIX MHTepBasioB (1963—1986 u 1986—2020 rT.).

14C-1aTUPOBKY TIOYB BBLIMOJHAIUCH 10 TYMUHO-
BbIM KkucyiotaM (I'K) konBeHumonHbM LSC MeTonom
B JIabopaTtopuu paguoyriepoIHOTO JaTUPOBAaHUS U
2JIEKTPOHHOI MUKpockonuu MHcTuTyTa reorpadumn
PAH. Kanmun6posky nmpoBoauiu no nporpamme OxCal
v.4.1.7 (Bronk Ramsey, 2009) ¢ ncnojib3oBaHUEM Ka-
JmuopoBouHoit kpuoit IntCal20 (Reimer et al. 2020)
U MHTepBaJIaMK BeposTHOCTH 68.2 1 95.4% (1 n 2 sigma).

Ha noiime p. Uctpsl (pazpe3 Ckut HukoHa) mis
JaTUPOBAHUSI OTJIOXKEHUI MCIOJIb30BAJIUCh apXeo-
normyeckue Haxogku. Ha moiime pp. Ceiim u Oka ¢
LeJbI0 JaTUPOBAHUS TAJIEONOUYB U OTJIOXEHU UC-
MOJIb30BAIMCh TaKKe paauoyIJepOIHbIN U paguolie-
3ueBbIid MeTonbl. [TogoOHbBIE UCCIenOBaHMS C LIEbIO
NaJICOPEKOHCTPYKIIMIA Ha MOoiiMax LIEHTPaJIbHOMN Ya-
ctu BocTouHo-EBponeiickoii paBHUHBI paHee Mpo-
BOAWJIMCH Ha TIpUMepe psifia peK pernoHa (AjgekcaH-
npoBckuii u ap., 1987; Sycheva et al., 2003; Alexan-
drovskiy et al., 2018).

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

B nomnonHeHue K MetogaM “C 1 apxeoJ0ru4ecKko-
ro JaTUPOBAHUsI, NOKA3BIBAIOIIUM 603pacm-0aeé-
Hocmb OOpa30BaHMsSI TAJIEOINOYB, HAMM MCITOJIb30-
BaJics METOJ aHa/Iu3a CTEeNeHU Pa3sBUTUS HPOGUIIS
MOTpeOeHHBIX MOYB MoiiMbl. OH MO3BOJISIET ONpee-
JISITh 803pAcm-npoooadcumenbHocms OPMUPOBAHUS
MajeonoyB U COOTBETCTBYIOIIUX UM IIePEPHIBOB B
0CaJIKOHAKOIJIECHUM, a TaKXKe OLIEHUBATh CKOPOCTh
CeIMMEHTAIINU 10 CTeTICHU BHIPAXXEHHOCTH IIPU3HA-
KOB TIeloreHe3a B aJuTioBUU (AJIEKCaHIPOBCKUIA,
2004; AnexcaHapoBckuii, Anekcanaponckas, 2005;
Anexkcanapockuii, 2016). IlogoGHbIe cBemeHUS O
TeMIIaxX pa3BUTHsI TIOYB UMEIOTCS B TuTepatype (Ste-
vens, Walker, 1970; I'ennanues, 1990; Hartmann et al.,
2020). Takke miIsg moacyeTa CKOPOCTH CeaAUMEHTa-
LIMY HAMU YYUTHIBAJIMCH IMTOAXOMALI, TIpeaaaracMelie B
psitme pabot (Miao et al., 2007; Muhs et al., 2008;
Dreibrodt et al., 2013, 2014). IIpennaraemelii crroco6
oIpeAeaeHUs CTEICHU Pa3BUTHS MOYB OTHOCUTCS K
METolaM TIOYBEHHBIX XPOHOPSAOB. Brigensrorcst
JIHEBHbIE (TOPU3OHTAILHBIE) U ITOrpedbeHHbIe (Bep-
TUKAJIbHBIE) XpOHOPSabl mouB (MBaHOB, AJeKcaH-
npoBckuii, 1987). Tak, TOpU3OHTAIBHBIN PSIl HAMU
ucciaenoBad B JIeroBe Ha p. CeitMm. BepTukambHbIC
Ne 1
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Puc. 3. Pa3pe3 Cxur HukoHna, noiima p. Mctpel. BHusy, Ha mryoune 270—300 cM 3ajeraeT moyBa BpeMEHHU CTPOUTEILCTBA
Cxkuta Hukona, Ha myoune 170 cM — kupnud u apyrue apredakTtsl cepeauHbl XVIII B. B cpenHeii yacT n3y4yeHHOM TOJIIIIN,
135—235 cwM, 3aneraeT rpy0OCIOUCTHI aJUTIOBUIA, HAKATITMBABIIIMIICS C BBICOKOI CKOPOCTHIO.

Fig. 3. Soil pit at floodplain of the Istra River, the Nikon Skete site. Below at a depth of 270—300 cm lies the paleosoil which was
formed during the time of the Skete construction is identified at the depth of 270—300 cm bricks and other artifacts of the middle
of the XVIII century were found at a depth of 170 cm; coarse-layered alluvium, characterized the stagewith high rate of floodplain
sedimentation occupied the middle part of soil section, 135—235 cm.

pSIBI — TaM Xe, B pa3pese 4, 1 Ha p. OKe — CMEeKHBIC
pa3pesnsl HukutuHo-KimMeHTEI, 110 KOTOPBIM IOy~
yeHnbl cepun “C-nar no 'K u3 naneonous. s pas-
pe3a KiImMeHTBI MMEIOTCSI apXeOJIOTMYEeCKHE NaThl,
CXOIHBIE C PAaAUOYINIEPOAHBIMU: BEPXHSISI ITOYBA CO-
JIepPKUT KepaMUKy 15—17 BB. H. 3.; BII0YBE 2 BCTpeya-
ercst kepamuka BpemeHu 1800—800 1. H., B ee OCHO-
BaHUU — KepaMuka 3—4 BB. H. 3., B BEepXHei 4acTu —
11—12 BB. (PosiomeeB u ap., 1988). ITouBa 3 comep-
2KUT HAaXOOKX OPOH30BOTIO BeKa, a Mo4Ba 4 — HEO/IUTa.

3. PESVJIbTATDI

3.1. Ymounenue memnopanvHoll 2pynnupoeKu nous
U nedoCceouUMenmos Ha 0CHO8E U3YHeHUs PA3Pe306
Cxum Hukona u Hukumumo

B pa3pesze Ckut Hukona (noiima p. Mctpsi) Molii-
HOCTb aJIJIIOBUSI, HAKOMUBILIETOCS MOCe BpeMeHU
OCHOBaHUSI MOHACTBIpSI, mocturaer 2.7 M (puc. 3).
B ocHoBanum paspesa Ha rmyouHe 270—300 cm 3aie-
raeT KymyJsTUBHasl TO4YBa C HaXodKaMM BpeMEHU
crpoutenbcTBa CKuUTa, PaCIIONIOXKEHHOIO PSIITOM.
BrImie 3ameraioT TOHKOCTOMCTBIN CyIlecYaHbId aj-
JIIOBUIA cepoBato OypoBaTtoro usera (235—270 cMm) u
ciioii rpybocioucroro anmosus (135—235 cm), ¢ Ha-
xonkamu cepennHbl XVIII B., cocTosmmii U3 1po-
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cJioeB Oejiecoro Iecka u 0yporo orec4yaHeHHOIO Cy-
mruHKa. OH TIepeKpBIT CJI0eM TOHKOCJIOUCTOTO Cy-
necyaHoro cepoBaro-0ypoBatoro ajumoBus (80—135 cMm)
CO ciemamMu TefaoreHe3a U — KyMYJISITUBHasI TT0YBa,
npenctapiaeHHas ropu3oHToM AC 0—80 cMm.

HccnenoBanus paspesza Ckut Hukona Ha p. Mct-
pa TTO3BOJIMIN OTKOPPEKTUPOBATH TIPEACTABICHUS O
COOTHOIIIEHUHN CKOPOCTH IIPOIIECCOB CEAMMEHTAITMN
U MeforeHes3a B MoiiMe, TOJydeHHbIe paHee T0 Ipy-
rum MatepuanaM (AnekcaHaponckuii, 2004). Oco-
OEHHO 3TU U3MEHEHMUsI KacarTcsl YCIOBUI BbICOKOI
U cpedHeill CKOpocTU ceaumMmeHTanuu (tabdna. 1). B
JMaHHOM pa3pese, M0 HaXOaKaM BPEeMEHU CTPOUTETb-
ctBa CKUTa — B HIDKHE ITOYBE, HAXOIKaM CEPeIUHbI
XVIII B. — B cnoe 135—235 cM, 1 ApyruM, MOXKHO H0-
CTaTOYHO TOYHO MPEICTaBUTh CKOPOCThH CEAUMEHTA-
ouu 110 Beeit Tome. Tak, cioit rpydocaIoncToro ai-
moBus (135—235 cM, puc. 3) He UMeeT CIeO0B IIeI0-
reHe3a — CKOPOCTb CeIMMEHTAllMd Torma Oblia
makcumanbHO#: 100 cm 3240 et = 25 mMm/ron (Tabit. 2).
B cnoe 270—300 cM dopmupyercsi KymyJasiTUBHast
noyBa. 31ech B pe3yjbTaTe MPOLIECCOB MEAOTeHe3a,
UAYLIMX BIIYOb, MOILIIHOCTB Topu3oHTa AC yBeauue-
Ha 3a CYeT BOBJICUCHUS B €TI0 COCTaB HIKeJIeXKallIuX
OTJIOXKEHUI, MO3TOMY CKOPOCTb CeAMMEHTAIIUM IS
Hero He 4.3 MM/TOI, a HECKOJIbKO HMXe. BepxHue
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Taomuuna 1. BausiHue cKopocTH HaKOIUIEHUsI aJUTIOBUS Ha (OpMUPOBaHKE TIPU3HAKOB I1eI0reHe3a B aJUIIOBUM, HA pa3-
BUTHE MOYB PAa3HOTO TUIIA U HAa HAaJW4YME KYJIbTYPHBIX CI0EB B MoiiMe pek neHTpa BoctouHo-EBpomneiickoii paBHUHBI*
Table 1. Influence of the floodplain sedimentation rates on a) the formation of pedogenesis signs in alluvium; b) the devel-
opment of different type soils; ¢) the presence of cultural layers in the river floodplains of the center of the Eastern European
Plain

Bpewmsi, HeoOxonumoe
IJIST Pa3BUTHSI TTIOYBBI CeauMeHTBI U TTOYBbI Apxeosnorust
(xapakTepHOe BpeMsl)

CKOpOCTh CEIUMEH-
TalWu aJJIIOBUNA

>15 Mm/Ton — AnmoBuii 6e3 MpHU3HAKOB IeAOreHe3a CiygaiiHble HAaXOOKU

CJIOUCTHII aJTIOBUI CO CJIAOBIMM MIPU3HA-
5—15 mMm/TOn — «

Bricokast KaMmn HO‘{BOO6pa30BaHI/IH

CJIOUCTBII AJITIOBUIA ¢ XOPOIIIO Pa3BUTBIMU
2—5 mm/ron — «
MpU3HAKaMU MOYBOOOPA30BaAHMUS

« ” KynbrypHbIe ciion
KymynsitTuBHbIe “ObICTpbIe” TTOYBBI C XOPOIIIO
Cpennsist| 0.5—2 mMm/Ton 50—300 net KpaTKOBPEMEHHBIX
COXPaHUBIIMMMUCS MPU3HAKAMU CIIOUCTOCTU

nocejeHui
KymynstuBHbIe (MEIJIEHHBIC) XOPOIIIO Pa3BU-
0.1-0.5 mMm/TOn 300—1000 net ThIE CEpO- ¥ TEMHOTYMYCOBBIE ITOYBBI (I€PHO- | KyJIbTYpHBIE CII0U
Huskasn BBI€ U JIyTOBELIE) JTIOJITOBPEMEHHBIX

HopMasbHbie (30HaJIbHBIE) [TOYBHL: IEPHOBO- | TOCETEHUI

<0.1 mm/TOR >1000 ner
TTOI30JINCTHIE, CePhIE, IyTOBO-YePHO3EMHBIC

Ilpumeuanue. *— maTepualipl 1 METOIIBI pacyeTa IMepBOHAYAILHO OBLTU TTpUBEIEHBI B (AJIeKCAaHIPOBCKUIA, AJlekcaHapoBckast, 2015,
c. 39 u 126—141). B naHHOit paGoTe XxapaKTepHbIe CKOPOCTHU CEIMMEHTALIMU MCTIPaBIeHbl Ha OCHOBE UccienoBaHus oobekra Ckut Hu-
KoHa Ha p. UcTpa. XapakrtepHoe Bpemsi — cM. (Taprynbsiz, 2019).

Ta6mma 2. CKOpOCTh MPOLIECCOB CEAMMEHTALIMU MO NaHHBIM M3YYeHMST TTPU3HAKOB TeoreHe3a B aJUTIOBUU TTOMMBI
p. Uctpel. Ckut Hukona
Table 2. The rate of sedimentation processes according to the study of pedogenesis signs in the alluvium of the Istra River
floodplain. Nikon’s Skete

CeanMeHT, TOYBa, Iiryouna, MomocTs, MM (H]zl(;zi 2;) IIponomxurens- | CKOpOCTB,
CJIOM aJLTIOBUSI M | [IOUBEHHOTO FOPU3OHTA | CIOA | jag 1y 5. ’ HOCTb, JIET MM,/TOf,
AJUTIOBHI C ABHBIMM CTEANI | g 800 800 | 20101830 180 4.4
rnegorecHesa
TonkocnoncTslid anmiosuit co | o | 4g 550 550 | 1830—1770 90 6.1

CcIabbIMU ClienaMu TieoreHe3a
AJLTIOBUIA TPYOOCTIOUCTBIN 135—-235 1000 1000 | 1770—1730 40 25.0
ToHKOCIOUCTHII aJlTIOBUI CO

235-300 350 350 | 1730—1700 30 11.7
c1abbIMU clielaMu TiefloreHe3a
AJTIOBUI C IBHBIMU TIPU3HA-
KaMmu niegoreHesa, uiau rop AC |270—300 300%* <300* | 1700—1630 70 <4.3
KyMYJISITUBHOM ITOYBBI
Beck paspes 0—300 3000 3000 | 2010—1630 380 7.9

HpuMettaHue. *— MOIITHOCTD ITOYBHI B JAHHOM ciay4dae 60)’[])1116, 4YEM MOULIHOCTb (TOJ'ILL[I/IHa) CCAUMCEHTA, HAKOIIMBIICTOCA 3a BPEM ITOY -
BOO6pa3OBaHHH, 4YTO CBSI3aHO C TeTOTeHHOI rlepepa60TK0171 HM2KEJIE2Kallero aJlyItoBUA, U BKIIIOYCHUS €Iro B COCTaB r'yMyCOBOT'O IrOpHU-
30HTAa I1OYBHI.

80 cM oTnoxkeHU# Hakormmiauch 3a 180 Jret, uto cooT- 380 et = 7.9 mM/ron. TToaToMy NMpU3HAKK TTea0Te-
BETCTBYET CKOPOCTH aKKyMyJaauUuu 4.4 MM/Ton. He3a 3IeCh BbIPaXEHBI CJ1a00 WA OTCYTCTBYIOT.

B niesiom ckopocTh HaKOIUICHMS alIIOBMSI Ha JaH- Pazpes HukutmHo Hambonee MHEOOPMATUBHBIN
HOM YydYacTKe IIOliMBI o4yeHb BbIcOKasa: 330 cM 3a U3 MCCIeaOoBaHHBIX HaMH Ha p. Oke (AleKkcaHIpOB-
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Tabomuna 3. PanuoyrneponHsiii Bo3pacT no4ys pa3pe3oB JIbros Ha p. Ceiim 1 HukutunHo Ha p. Oke. OTKanudbpoBaHO

B OxCal (1. H.)

Table 3. Radiocarbon age of the soils, establishedfor sections located on the Seim River floodplain (Lgov site) and on the
Oka River floodplain (Nikitino site). Calibrated in OxCal (years ago)

KanubpoBaHHBbIit BO3pacT
Pa3spes, cnoii | Topusont | Iny6buna, cm HMHunexkc 4C-Bo3pact
WHTEPBaJ CpemHuil | MeouaHa
Jlveos
16 562—690
— + +
4 AB 25-37 IGAN 8489 710 £ 60 26 554—731 647 £+ 51 657
16 745-914
- + +
4 AYb 46—57 IGAN 8497 920 + 80 26 686957 830 £ 75 829
16 7590—7825
— + +
3a AU/Bt 63—100 IGAN 8426 6860 + 110 26 7514—7933 7716 = 103 7709
Hukxumuno
1 C 50 IGAN-850a 320 £90 16 480—299 352 £ 115 372
1o 1887—1714
- + +
2a AE 140 IGAN-1219 1890 £ 75 26 19931618 1808 £ 92 1805
1o 1514—1303
- + +
2a AE 140 IGAN-1212 1500 £ 90 26 15861193 1407 + 85 1396
16 2667—2124
- + +
2a/2b C 160 IGAN-529 2300 £ 130 26 2717—2003 2340 + 192 2328
16 24652117
- + +
2b AE 175 IGAN-1211 2280 + 120 26 2705—1997 2307 + 181 2292
16 4292—3988
- + +
3 A 270 IGAN-1210 3780 = 90 26 44163910 4165 + 135 4164
1o 5837—5473
— - + +
4—5 Bepx A 425 IGAN-1209 | 4880 £ 120 26 59005325 5622 £ 147 5623
16 7153—6411
— - + +
4—5 Hus A 445 IGAN-2323 | 5910 %+ 260 26 7T418—6215 6769 + 291 6761

ckuii u np., 1987). 3nech ocHOBHBIE TTOYBHI 1—4 pac-
LIETUISTIOTCS 1 TTOSIBJISTFOTCSL TOMIOJTHUTEIbHbBIE (Tao. 3).
B pa3spese 6 1104B 1, COOTBETCTBEHHO, 3TAIIOB 3aMe/l-
JICHUSI WM TIOUTU TMOJIHOM OCTAaHOBKU HAKOTLJIEHUS
a/uloBUs. XPOHOJOrMS OCHOBaHa Ha gartax “C
(Tab. 3), apXeoJ0rMYeCKMX U TakKe MeJ0JIMTOreHe -
TUYECKUX JaHHBIX.

Hata, monyyeHHast mo 1mouse 3 (Tadja. 1), mpen-
craBisieTcst yapeBHeHHOI (3780 = 90 1. H.). OcHOBa-
HUEM JJIs1 TAKOTO BBIBOJA CIYKUT €€ pacXoxXIeHUe C
apXeoJIOTMYSCKUMM TaTaMH 110 paccMaTpUBacMOMY
enuHoMYy paspesy Hukutuno-Kiumentsl (Donome-
eB u ap., 1988). [loaToMy HOIMOIHUTEILHO IJISI aHA-
JIn3a XpOHOJIOTUHM IIPUBJICUEHA JaTa 110 3TOM IT0YBE
W3 UMEIOIIETO CXOIHOe cTpoeHne paspe3a I[Tombop-
Hoe (3000 = 350 n. H. (kan. 3203 1. H.) (AnekcaH-
JIPOBCKMIA U 1p., 1987). [laHHBII pa3pe3 pacrogoxeH
B JHUIIIE JOJUHBI p. OKU B 225 KM HUKE 110 TEYSHUIO.
B03MOXKXHOCTh MCIIOJIb30BAaHMSI 3TOM HAThl OCHOBBI-
BaeTCs Ha MPEIJIOKEHHBIX HAMHU IIPEACTABIICHUSIX O
norpe0eHHBIX TOMMEHHBIX IT0YBaX KaK e 0OXPOHOJIO-
rnyeckux ypoBHsIX Cpemneit Okm (AJIeKCaHIPOB-
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cKuii u ap., 1987). B utore nntepsain BpeMeHU (op-
MUPOBaHMSI TIOYBBI 3, OCHOBBIBAIONIMICS Ha 3THX
IBYX JaTaxX, XOPOIIIO COOTBETCTBYET M apXeOJIOrmIe-
CKOM JaTUPOBKE pa3pe3a U 3HAYUTEJIbHO Jy4llle CO-
OTHOCUTCS C PaIUOYIIEPOAHBIMU MHTepBaiamMu (pop-
MUPOBaHUS BhIIIe- U HUKeJIeXKallluX MoYB. B cBsI3M
C 9TUM Pa3BUTHE MTPOLIECCOB MeAOTeHe3a U CeIMMEH-
TalMM BO BPEMEHU ISl TIOMMBI PEKU MOXHO TIpen-
CTaBUTh CIACIYIOIINM 0Opa3om (Tadir. 4).

Hoswie mannbie 1o paspe3am Ckut HukoHa u
HukntnHO manyu BO3MOXHOCTH YTOYHUTH IIPEIIO-
XeHHyI0 paHee (AjekcaHmpoBckmii, 2004) Temmo-
pajbHYIO IPYHIIMPOBKY IIOYB U ITeI0CeAUMEHTOB. I1o
HOBOI1 cCXeMe, B IepBOii rpyIine (Tpyu BEpXHUE CTPOKU
Tabja. 1), oObeAUHEHBI MTOYBEHHO-CEAUMEHTALIMOH-
HBIEe TeJla, cOPMUPOBAHHEBIE B YCIOBUSIX OBICTPOIA
arpagauyu. Tak Kak TeMIIbl CeIMMEHTAlUU 3[eCh
BbIIIE, YEM TaKOBbIC MeaoreHe3a, ajUlloBUI cj1abo
WA BOOOIIE He TTpopaboTaH MOYBEHHBIMHM IIPOIIEC-
caMu, B UTOT€ COXPAHSETCS MCXOMHAsl JIUTOJIOTUYE-
cKasl cJIoucTocThb. B apyroii rpyriie oobequHEeHbI TE-
JIa — OYBBI, COOPMUPOBAHHBIE B YCIOBUSIX MEIJICH-
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Ta6muna 4. CKOpOCTI) IIPOLIECCOB CCAMMEHTAIIUU 110 JAHHBIM M3Y4YCHUA CepI/Iﬁ I104B, HOFpCGCHHI)IX B aJUTIOBUM MOMMBI

p. Oku (pa3pe3 HukutuHo)

Table 4. The rate of sedimentation processes according to the study of soil series buried in the alluvium of Oka River flood-

plain (Nikitino section)

MoniHoCTh, MM
Topu30HT TnyGuma, o D‘IYG*I/IHa _— Bospact IIponmomxurens- | CKOpOCTb,
clIosT®, cM cros* (uHTEpBam), JIeT HOCTb, JIET MM,/TOf,
TOPU30HTA

1A 0—15 0—15 150 150 0—160 160 0.94
C/ammoBuii 15—-85 15-85 700 700 160—300 140 5

1A 85—110 85—110 250 250 300—690 390 0.64
C/ammoBuit 110—138 110—138 280 280 690—890 200 1.4
2AE 138—152 138—144 140 60 890—1700 810 0.07
Bt/anmoBuit 152—173 144—173 210 290 1700—1900 200 1.45
2E(AE) 173—190 173—179 170 60 1900—-2750 850 0.07
Bt/awmoBuit 190257 179-257 670 780 2750—3150 400 1.95
3A 257-283 257-266 260 90 3150—3920 770 0.12
C/anmoBuii 283-368 266—368 850 1020 3920—4520 600 1.7
AC 368—410 368—410 420 420 4520—-5000 480 0.87
4A 410—473 410—473 630 300 5000—7100 2100 0.14
Becw mpoduib 4400 7100 0.62

Ipumeuanue. *— rryOorHA ¥ MOIITHOCTD (TOJIIIMHA) CJIOSI aJUTIOBUSI, OTJIOXKUBIIIETOCS B TIEPUOT 0Opa30BaHMSI COOTBETCTBYIOIIETO TOPH-

30HTA.

HOM cemMMEHTalluM (IBe HIDKHUE CTPOKM Tao. 1).
Cpeoy HUX UMEIOTCSI MEHEE Pa3BUThIE TTOYBBI MOMM —
JIYTOBBIE U IEPHOBBIE, a TAKXKE 3peJIble IIOYBBI — Yep-
HO3€eMBbI, JePHOBO-IIOA30JIUCThIE U APYTUe, CXOOHbIE
C TaKOBBIMU BHEIMOMMEHHBIX mo3ulinii (tTadma. 1). Ha
repexoae Mexay 3TUMM AByMS TpyIlnaMM pacroja-
raeTcsl CTpoKa ¢ KyMYJISITUBHBIMM ITOYBAMU C COXpa-
HUBILIEHCS CIOUCTOCTHIO.

B ta6. 1 KyMyasITUBHBIE TTOYBBI IPUCYTCTBYIOT B
JIIBYX CTpOKax. B cpenHeii cTpoke — 3TO KyMYJISITUB-
HBIE TTOYBbI, YCIOBHO “OBICTpBIE” , hOPMUPYIOIINECS
MPU JOCTAaTOYHO BBICOKMX TeMMax CeAMMeHTalluu
0.5—2 MM/rom; CIOMCTOCTHh COXPaHWJIACH XOPOIIIO,
MOYBEHHEBIE MPOLIECChl HIDKENIEXKAIINA CI0i He Te-
pepabarbiBatoT. Huxke, B cTpoKe ¢ TeMIlaMu HaKoOII-
nenust 0.1—0.5 MMm/Trom — KyMyJISITUBHBIE “MemjIeH-
HBIe” TIOYBBI, 6€3 CIIOMCTOCTH, C MEIJICHHBIM POCTOM
MOBEPXHOCTU BBEPX U MEPEPabOTKON HUXKeaexa-
IIEro CcJosi MOYBEHHBIMU TIpolleccamMu. Mexny
JaHHBIMU “MEMJIEHHBIMU~ U “OBICTPBIMU”~ KYyMY-
JISITUBHBIMU TTOYBAMU, Ha YPOBHE CKOPOCTHU arpajaa-
uuu 0.5 MM/TOM, HAXOAUTCS PyOeK, BasKHbII 1JIST BbI-
YUCJIEHUS CKOPOCTU HaKOIUIeHUs ocanaka. B ciydae
MEPBHIX — “MeIJICHHBIX, IeIOreHe3 U3MeHsIeT (1c-
Ka)KaeT) MCXOIHYK MOIIHOCTb CJIOEB OCAAKOB, UTO
3aTpyIHsIET BbIluMcieHue ckopocTtu. [Tpu dopmupo-
BaHMU BTOPBIX — “OBICTPHIX”’, MOIIHOCTHU CJIOEB CO-
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XPaHSIIOTCS, BBIYMCIIEHUE CKOPOCTH aKKYMYJISILINU
HE 3aTPYIHEHO.

3.2. H3yuenue ckopocmeil akKymyassyu HAaHOCO8
Ha yuacmxax notimbsl p. Ceiim pazauuHoeo 603pacma

3.2.1. Mopghonoeus u dannsie anaruzos nous. 3y-
YyeHa cepusl pa3pe3oB INTyOuHoU mo 155 cMm, B ToMm
yuclie ¢ NOrpeOeHHBLIMHU II0OYBaMU, pas3iciieHHBIE
CJIOSIMU aJUTIOBUSI, 3JIOXKEHHBIX Ha pa3HbIX YPOBHSIX
noiimel p. Ceiim B paitoHe T. JIbrosa (puc. 2).

Paspes 2. 3anoxeH Ha BEpIIMHE ITEPBOTO OT PeKU —
MOJIOIOTO TMpupyciaoBoro Bama. CKJIOHBI Baja Ha
MaHHOM yJacTKe TOBOJIBLHO KPYThIE, BEPITIHA BBITIO-
JoxeHHas, mmpuHoi 1o 20 M. CTtpoeHue paspesa
crnenytomee: A 0—30 cMm, cepoBaras cynech — BCA
30—60 cMm, OypoBaras cyliech, Bckuiaer — A 60—
85 cM, cepo-0yphlii JJerKuii CyriTMHOK (T1aJIeoIouBa) —
C 85—120 cM, OypoBaras cynech. [1ajneonouBa — aj-
JIIOBHATbHASI TYMYCOBasI, COBpeMeHHasl IT0YBa — CJI0-
HCTO-aJUIIOBUAJIbHASI TYMYCOBasI.

Pa3spe3 1. Haxogutcs B IEPBOM OT peKU CTapuy-
HOM MEXTPUBOBOM IOHIKEHUM, IIIYOOKOM, C Kpy-
TBIMU cKJIoHaMu. ITouBa ajurroBuaabHasi TEMHOTY-
MycoBasi ruapoMeTamopduueckasi, MMeeT TEeMHbIA
TYMYCOBBI TOPU30HT, IIPEACTAaBICHHBIII MOArOPU-
3oHTamu: AU1, 0—4 cMm, nepuuHa — AU1, 4—10 cm,
Ne 1
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TeMHO-cepblii cymmmHOK — AU2 10—30 cMm, TeMHO-
cepbiii cymmmHoK — AU3Q1 30—45 cMm, cepblii cymin-
HOK — Q1 45—75 cM, OypOoBaTO-OXPUCTbIi CYTJIMHOK.
CMeHsieTcsl CIIOUCTbIM KapOOHATHBIM OIJIEEHHBIM
AJIJTIOBUEM.

Pa3zpe3 4. Pacnionaraetcsd Ha BeplLIMHE BTOPOIO
MIPpUPYCIOBOTO Bana (IpuBBI). BEIoensioTcst coBpe-
MEHHasl ITouBa U Be norpedbeHHsbie: AY 0—25 cMm, ce-
po-0ypblit Jlerkuii cymmmHOK — AB 25—40 cm, cepo-
BaTO-0ypOBaThIi cyriecuaHblit (Majgeonoysa, BO3pacT
710 £ 60 1. H., IGAN-8489) — AYel 40—65 cM, cepo-
BaTo-OypHIi ¢ Oeyiecoil MPUCHINMKOU, CYINIMHOK (BO3-
pact 920 * 60 1. H., IGAN-8497) — Bt 65—85 cM,
CBeTJIO-Oyphlit cyrmuHOK — AY 85—150 cM, cepo-0y-
pBIil CYIIMHOK (TajieonoyBa). BepxHsist mouBa — aj-
JIIOBUAJIbHAsI TYMYCOBasi, repBas morpedeHHas — aj-
JIIOBUAJIbHASI TYMYCOBasl 2JII0OBUMpOBaHHast. HuxkHss
MOoYBa — CUHJMUTOT€HHAs 110 CTAPUUYHOMY AJLTIOBUIO.

Pas3pes 3. 3amoxeH Ha pacCTOSSHUM 0K0J10 250 M oT
pycJia pexu, Ha IpeBHeM OeperosoM Baiy. ITousa ce-
pasi JiecHasi, XOpOollIO pa3BUTasi Ha MOIIIHOM Morpe-
oennoit mouBe: AY/P 0—25 cM, OypoBaTo-Ccephlii Cy-
IJIMHOK C TIpU3HaKaMU TIy>XXHOW mnomoiiBel — EL
25—40 cMm, Oenechiii terkuii cyrmuHok — ELB 40—
55 cm, OypoBaTo-Oenechlii CymIMHOK — Blt 55—
70 cMm, cepo-0ypriii cyrmuHok — [AU]Bt 70—130 cwMm,
cepo-0ypouiii cyrmuHOK — [AB] 130—155 cm, Oypsbiii
cyninHoK. CoBpeMeHHas moyBa — TeMHO-cepasi (Jiec-
Hasl), morpebeHHast — JIyTOBO-4epHO3eMHasl.

Pa3zpe3 3a. Pacnonoxen B 300 M OT peKM B HIXK-
HEl YacTH MOJIOTOro CKJIOHAa OT TPUBBI K MJIOCKOMY
JTHUIILY ITMPOKON MEXTPpUBHOM ToxXXOMHBI. [Tpoduiib
CXOIHBIH ¢ pazpe3om 3.

Moonble TPUPYCIOBbIE BaJibl BHICOKHE, TTOYBHI
Ha MX MOBEPXHOCTH CJIadOpa3BUTHIC, CylleCUaHbIe U
CymnecYaHoO-JIeTKOCYINTMHUCThIE. X MOXHO OTHECTH
K ceporymycoBbIM. [TouBa Ha COBpeMEeHHOM TIpUpyC-
JIOBOM Bany (puc. 2, pa3pes 2) Mojoaasi, KapOooHaThl
U3 ee PO UIIS ellle He BhIIeIoueHBI. [10UBBI BTOpO-
ro BaJjia, pacloJ0XEHHOTO cpa3y 3a CTApUYHBIM T10-
HMKeHUeM (puc. 2, pa3pe3 4), Takke MOJoAble, HO
GoJiee pa3BUTHIE, OTIIOKEHUS OOJiee TSKeIIble — JIeT-
KOCYINIMHUCTBIC, MECTaMM CyliecuaHble. B BepxHeit
Morpe0eHHOI ITOYBE ITOSIBIISIIOTCS TIPU3HAKU JIECHO-
ro IeJoreHe3a — TOpHU30OHTHI Bt. JIpeBHUE TpUBHI,
pacrionoxeHHble Ha ygaseHuu B 200 M u 6oJjiee OT
pyciia peku (puc. 2, pa3pe3bl 3 1 3a), UMEIOT CIVIa-
KeHHBbIe (popMbl. [TOUBBI Ha HUX — cepble JIECHEIE,
3peJible.

JaHHble aHAIM30B MOYB. AJIJTIOBUAJIbHASI TEMHO-
ryMycoBas THIpoMeTaMopdudecKass THITAYHAST TT0Y-
Ba (pas3pe3 1) nmeeT nuddepeHIMpPOBaHHBII IT0 Tpa-
HYJIOMETPUUYECKOMY COCTaBYy MPoduiib: 6ojiee TsKe-
JIBIA B BepxXHeil 4acTu (Jierkas DIMHA C BBICOKUM
cofiepKaHWeM KPYITHOH TIBIIY 1 1J1a) TI0 CPaBHEHUIO
C HUXKHEM (OT TSKEJIOro CYIIMHKA 10 CPEIHEr0). DTO
XapaKTEPHO IJIT CTApUIHBIX TOHWXKEHM, B KOTOPBIX
OTKJIABIBAIOTCSl B3BEIICHHBIE HAHOCHL. MX Kpyr-
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HOCTb YOBIBAa€T BBEPX IO pa3pe3y B CBSI3U C MOCTE-
TMEHHBIM POCTOM YPOBHSI TTOBEPXHOCTHU MOMMBI Ha
MeXXEHHBIM YPOBHEM BOJIbI B peke. TurnmuHas ajuro-
BUaJIbHAsl TEeMHOT'YMYCHas 1O04YBa, pa3BUTas Ha Mpu-
pycJioBoM Bajy (paspes 2), oTin4aeTcsl ropa3fgo 060-
Jiee TpyObIM MeXaHMYECKUM COCTaBOM C OOJIbIIO
JIonei gacTul necyaHoi ¢ppakumu. KmcmotHo-11e-
JIOUHBIE YCJIOBUSI U3MEHSIIOTCSI OT HEWTpalbHBIX B
BepxHUX ropusoHTax (pH,,, = 7.0) npodws, no we-
JIOUHBIX B cpenHux 1 HkHuX (pH,,, = 8.0—8.2). Co-
JIep>KaHne KapOOHATOB BO3pacTaeT C IIIyOMHOIt: bec-
KapOOHATHBI JINIIb TYMYCOBBIE TOPU30HTHI AJJTFOBU-
aJlbHOM TMOYBBI, BCE HIKeJeXallue TOPU3OHTHI,
BKJIIOYAsi HUXKHIOI 4YacTb T'YyMYCOBOIO TOPU30HTA,
sckumnatoT or HCL. Coznepxanue C,,. MakCUMaaIbHO
B BepXHMX ropu3oHTax (3.48—4.07%), 1 mocTelneHHO
yo6bIBaeT ¢ ryonHoii (0.71%).

3.2.2. Bozpacm noue u omaoxcenuii noiimul p. Ceiim.
Dopbl BEPTUKAILHOTO pacipenenenus ¥Cs B rou-
BaX YJaCTKOB MOJIOIOM TOMMBI TIpencTaBiIcHBI Ha
puc. 4. Ha xaxxnom u3 npoduiieii OTYETINBO BBIAC-
JisieTcs MK 1986 T., COOTBETCTBYIOIINIT TOBEPXHOCTH
MoMMBI B rox aBapuu Ha YepHoObUIbCKOM ADC. [Tk
1963 1., COOTBETCTBYIOLINI MAKCUMYMY IIOOATBHBIX
BBIMAJACHMI, BEIpaXKeH B KaXKIOM 13 pa3pe30B MeHee
sIpKo. Takke ¢ y9eToM TOTro, YTO MPOIIJIOo yXKe Oolee
4yeM [Ba nepuona noaypacmnaga ’Cs ¢ 1954 r., korga
ObUTH 3a(PUKCUPOBAHEI IIEPBLIC €T0 TTI00ATLHBIE BBI-
MageHusi, OOYCIOBJICHHBIE HAYyaJloOM TPOBEICHUS
SIIEPHBIX B3PBIBOB B OTKPHITOIl aTMochepe, BpeMs
OTJIOXKEHUS HanboJiee paHHMUX CJIOEB aJUTIOBUSI, B KO-
TOPBIX €ro HaTM4re GUKCUPYETCST, MOSKHO CMEJTIO OT-
HOCUTH K 1954 1.

B nomnonHeHue K natupoBkam 1o “C mpusieka-
JIUCh TTOYBEHHO-XPOHOJIOTUYECKUE JaHHBIE (Ta0i. 5).
OHU NO3BOJISIIOT OLIEHUTh JUIMTEIbHOCTh (hOPMUPO-
BaHU ouB. Tak, cinadas cTerneHb pa3BUTHUS IPpOdH-
Js1 A-C mouBbI, pacHOJOXEHHO! Ha MOBEPXHOCTU
IIEPBOI TPUBHI (pUC. 2, pa3pe3 2), IO3BOJISIET ClIeNaTh
BBIBOI O TOM, 4TO OHa (hopMHpOBajach He Oojee
100 net. ITouBa Ha MOBEPXHOCTH BTOPOIi TPUBHI (pa3-
pe3 4, Tabi. 5) — okoso 300 JieT, a majeorouBa C Ka-
JMOpoBaHHOM natoii 829 jieT (MenuaHHOE 3HAYEHUE)
dopMUpoBaach HECKOILKO Hosblie (okojio 500 jer),
YTO COIJIACYETCS C ITOSIBJICHUEM IIPU3HAKOB TEKCTYP-
Hoii nuddepeHumnanuu B ee npodiie. DopmuponBa-
HHE MOYB CO 3pejIbIM MpodUIeM Ha IPEBHUX OBEPX-
HOCTSIX MOMMBI (pa3pessl 3 1 3a) Ipoao/DKaloch 3Ha-
YUTEJIPHO MOJIbIIE€ — II0 HECKOJBKO THICSIY JIET. B
repuoabl 00pa30BaHMUsI 3TUX MMOYB HAKOILJICHUE ajl-
JIIOBUS TIOYTU TIOJTHOCTBIO OCTAHABJIMBAJIOCh.

4. ObCYXJIEHUNE

IIpoBeneHHBIE MCCIIEIOBAHMS ITOKA3bIBAIOT, UYTO pa-
JIMoyriepoaHoe (abCoMOTHOE), U TOYBEHHO-XPOHOJIO-
TMYecKoe (OTHOCHTENIBHOE) HaTHUPOBAHUE MOYBEHHO-
AUTIOBUAIBHBIX CEepUiA, TIPM B3aMMOKOPPEKIINM pe-
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Paspes 1
(a) VnenvHast akTuBHOCTb Cs-137, Bk/Kr
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Puc. 4. Dmopa BepTUKAJIbHOTO pacIpelesIeHUs 37¢Cs o nyouHe B pa3pesax 1 (a) u 2 (6), pacIoIoKeHHBIX B CTAPUYHOM 10~
HUKEHUM U Ha MIPUPYCTOBOM Bajly COOTBETCTBEHHO (CM. puc. 2). 1986 T., 1963 1. 1 1954 1. — NOBEpXHOCTH aJUTIOBUAIbHOM TTOY-

BBl HA MOMEHT BBINIAJIEHUS U3 aTMOC(hEPBI
HayaJia I0OAJbHbIX BbITAJACHUI COOTBETCTBEHHO.

Cs I‘ICII)HO6I)I.J'II:CK01"O TIPOUCXOXKICHHUA, MaKCUMyMa IO0ATTBHBIX BBITIAACHUS 1

Fig. 4. A plot of the 137Cs vertical distribution in sections 1 (a) and 2 (0) located in the oxbow depression and on the river bank
diagonal bar, respectively (see fig. 1227 1986, 1963 and 1954 — the surface of the alluvial soil at the time of initial fallout from the

atmosphere of Chernobyl-derived
respectively.

3yJIbTATOB 3TUX IBYX METOIOB, U JOITOJTHUTEIbHBIM
HCITIOIb30BAaHUEM apXeoJIOTMUECKUX, UCTOPUYECKUX U
cTpaTurpaUUeCKUX MaTepuasoB, MO3BOJISIIOT MOTY-
YaTh JOCTATOYHO OIpeIeJIeHHbIE JaHHBIE O CKOPOCTHU
npolueccoB ceauMeHTauuu. HauOoJblIylo ClIoX-
HOCTbD JUISI BBIYMCJICHUSI CKOPOCTH IIPOLIECCOB TIpe/-
CTaBJsIeT ONpeaesieHre BOo3pacTa-IpOIoIKUTEb-
HocTu opmupoBaHus cioeB. IlpuueM mHTEpBan
KaJIMOGpOBaHHOTO BO3pacTa He MOKa3bIBaeT JIUTEb-
HOCTH (popMHUPOBaAHUS MOYBEI. BMecTe ¢ TeM u oripe-
JeJIeHre MOIIHOCTU CJIOEB, IMIPU HAIMYUU B pa3pese
TOPU30HTOB ITOYB, YaCTO TPEeOYyeT KOPPEKIIUU.

Ha p. CeiiM uccienoBaHbl pa3pe3bl (TOYBEHHO-
aJUTIOBHAJIBHBIE CEpUH) C CYIIECTBEHHO pas3inyalio-
meiica CKOpocThIO cemmMeHTalm. Ha wmomombrx
ydacTKax 3[ech OOHapyKUBAIOTCSI CEAUMEHTBI CO
c1aboii CKOPOCThIO HAKOIUIEHUS W KyMYJISITUBHBIE
nouBHl (MemIeHHBIe). Ha npeBHMX — HOpMaabHBIE
MOYBbI, OJIM3KHE K 30HAJIbHBIM, CKOPOCTHU CEIMMEH-
Talu OYeHb HU3KUE.
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Cs, the maximum of bomb-derived 137Cs and the beginning of bomb-derived 137¢ fallout,

OTMeTHM, 4YTO pa3iudusl B JIMTOJOTUMM MEXIY
U3Y4EHHBIMU MOYBAMU TOPU3OHTAJIBHOIO XPOHOPSI-
na Ha p. CeiiM UMEIOTCSI, HO OHU HE CTOJIb BEJIUKU.
Tak, oTinoXeHMsI MmepBOTO, CaMOIO0 MOJIOAOIO Baja
WMEIOT CynecYaHO-JIerKOCYIJIMHUCTBIM COCTaB, BTO-
poro Bajla — JITKOCYIIMHUCTHIN, B CTApDUYHOM TO-
HMKEHMU — TIOYBHI CYIJIMHUCTBIE, TOLIA Kak OoJjiee
JIPEBHYE ITOYBHI, PACIIOJIOXKEHHbIE Ha yOAaJeHUU OT
peKu Ha paccTostHUM 0KoJjio 300 M, UMEIOT CYIJIMHU -
CTBHII U TSDKEJIOCYTJIMHUCTHINA cocTaB. Bmecte ¢ TeM
JIMTOJIOTHSI HA BTOPOM IIPHPYCIOBOM BaJly U ApEBHEM
y4acTKe IOMMBI CXOmHAasl, YTO MO3BOJISIET MOJYYUTH
JIOCTaTOYHO OOOCHOBaHHbIE BBIBOAbI O Pa3BUTUU
npodUIIsI MOYB BO BpEMEHU.

31ech clienyeT YIUThIBaTh, YTO BO BpeMs (hopMu-
pOBaHUS TIOYB MeIOTeHe3 IepepadaTbiBaeT BEPXHIOIO
yacTh cios amoBus (L2 Ha puc. 5), KoTopasi BKJIIO-
yaeTcsl B cocTaB MouBbl (S2). B ¢cBsI3u ¢ 3TUM MoIII-
HOCThb MCXOIHOTO CJIOSI aJUTIOBUSI COKpPAIlaeTCs U OT
HETro OCTAaeTCs TOMbKO HIDKHSIS yacTh — L2r. 1o aToit
3aHMKEHHOM MOIIHOCTU CJIOSI OOBIYHO U MPOU3BO-
Ne 1

TOM 54 2023



TEMIIbl CEIMMEHTALIMU HA TIOMMAX PABHUHHBIX PEK LIEHTPA

27

Ta6mauma 5. CKOpOCTI) IIPOLECCOB CCAMMEHTAIIUU 110 JAHHBIM M3Y4YCHUA CepI/Iﬁ I104B, HOFpC6CHHI)IX B aJUTIOBUM MOMMBI

p. Ceiim, JIsron

Table 5. The rate of sedimentation processes according to the study of soil series buried in the alluvium of the Seim River

floodplain, Lgov

Te—— IybuHa, MoutHocts, MM Bospacr Iponoxurens- | Ckopocts,| CpenHss
cM TOYBEHHOTO FOPU3OHTA CIOS (uHTEpBAaN), JIET HOCTb, JIET MM/TOH | CKOPOCTh
Pazpes 2
(A) 0-30 300 150! 0—100 100 1.5 4 (60)*
(BCA),* | 30-60 300 4502 100—150 50 9.0
AY 60—85 250 100! 150—-350 200 0.5
Pazpes 4
AY 0-25 250 100! 0-350 350 0.290.7] | 0.57 (40)*
AB, 25—40 150 3002 350-700 350 0.86 [0.4]
AY 40—65 250 50—100'/75 700—1200 500 0.15
Bty 65—85 200 — — —
Pas3pes 3a
AY 0-23 230 50! 0—5000 5000 0.01 0.1 (55)
ABEL, 23-55 320 5002 5000—5500 (6000) | 500—1000 (750) 0.7
AU 55—100 450 100! 5500—10000 4500 0.02
HpuMe‘l(lHll}l. I_ BCJIMYMHA ITPUPOCTA IMOYBLI 3a CYET HAMUJIKOB, ITOCTYIIUBIINX TOJbKO 3a BPEMS (bOpMI/IpOBaHI/IH ITIOYBbI — (I)aKTI/I'-Ie—

CKUI CJIOM CeIMMEHTALUU;

— MOIIHOCTbD CJIOA aJIJTIOBUA — “l/lCXOJlHOI‘O”, HAKOIIMBLICTOCA Ha 9Tarne CCAMMCHTAllu, 1O Ha4yajla (1)0]3—

MUPOBaHUS ITOYBBI (TaK)KC IaHO B CKOOKax M, KaK 1 BE€JIMYMHA ITPUPOCTA IMMOYBLI 3a CYECT HAUJIIKOB, — CIIY2KUT JJIsI pacyeTa peaanoﬁ

CKOPOCTHU CEIMMEHTALIUN);

— 3Ha4YKOM al 0603HaYEeHBI CJI0U AJLIIOBHS, CJIa00 ITPOpabOTaHHbIE ITEOICHE30M;

— B CKOOKax — o01ast

MOIITHOCTD CJIOA (CM), JJId KOTOPOTIO OornpeacjacHa CpeaHAda CKOPOCTb CEAMMEHTALIU.

JISITCSI pacyeThl CKOPOCTU CEIMMEHTAIIM, YTO UCKa-
JKaeT ee BeJIMUYMHY. B CBSI3U ¢ 9TUM BbhIUMCIIEHUE JaH-
HOI CKOPOCTH, UMEBLIEN MECTO HA CTAAUU HAKOILJIE-
HUSI aJUTIOBUSI, HAllO MPOBOAUTHL HE JJISI MOIIHOCTHU
OCTaTOYHOTO cJios ajtoBus (“b”), HabIOIaEMOro B
npoduse, a 1Isi peKOHCTPYUPOBAHHOTO MCXOIHOTO
cios (“a”). OcobeHHO CUJIbHBIMU MCKaXXEHUS BbI-
YUCJIEHHON CKOPOCTU CEAMMEHTAIlMU CTaHOBSITCS,
€CJIM CJIOH aJUTIOBUSI TTpopadaThiBaeTCs MEAOTeHE30M
MOJIHOCTBIO WY MOYTH MOJHOCTbIO. OTMETUM, YTO B
paMKax MPOCTOro ClieHapusi pa3BUTUS TTOMMBI (A Ha
puc. 5), Bo BpeMs1 opMUpPOBaHUS ITOYBLI (“c”) Ha-
KOIIJICHMS aJUTIOBUSI HEe OBbLIO, IIO3TOMY CKOPOCTh CE-
JIUMEHTAlIMM 32 3TO BpeMs paBHa Hymo. JIsT ci1ox-
HOTIO CIEHApusl Pa3BUTUS MOMMBI, C YIETOM II€IIO-
TeHHOro W3MEHEHMs MOIIHOCTH cioeB (B)
CKOPOCTbh CemMMEHTAlMKu sl IepBoii ctamuu (L2)
3[eCh TAaKXKE€ PACCUMTHIBAETCS IUISI MCXOMHOTO CJIOS
aJUTIoBUS (a); pacyeT CKOPOCTU CEeOAMMEHTAllMKU Ha
CTaguy MEeIOTeHHOrO M3MEHEHUST MOIITHOCTH (IT0YBa
S2, mpaBasi KOJIOHKa Ha PUC. 5) OIpeaeIsiics TOJIbKO
HUCXOST U3 MOIITHOCTH CJIOSI HAMJIKOB, HAKOITMBIIIMX-
cs1 3a BpeMsI 2Toii ctaguu (cioit “d”); cimoit “c” — xo-
TSI M OTHOCHUTCSI K ITOUBe S2, HO ero MUHepajabHas
Macca HaKONWIach paHbIlle — Ha CTaAuy CeIUMEHTa-
oy (“a”) 1 Mo3TOMY IUIST pacyeTa CKOPOCTH CEaU-
MEHTAalMU B IIEPUO[I IIeJ0reHe3a He UCIIOIb3YeTCsl.
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B cBsa3u ¢ TOmOOHBIM BIMSIHMEM TIelIoreHe3a
MOIITHOCTh CJIOEB aJUTIOBUSI B OOJIBIIMHCTBE CIIy4aeB
KOpPEHHBIM 00pa3oM yMeHbIlIeHa IO CPaBHEHUIO C
HUCXOMHOM. MOIITHOCTh MTOYB, COOTBETCTBEHHO, YBE-
JIMYeHa U CYLIECTBEHHO IPEBBIIIACT TOJIILINHY CIOS
HAWJIKOB, MOCTYIUBIIMX Ha MTOBEPXHOCTh ITOYBHI 3a
BpeMs ee popmupoBaHusd. [ToaTomy, It 60s1ee ToU-
HOTO OIpeneieHUsT CKOPOCTU CEeIMMEHTAlluM, IIpU
aHaJIM3€ U3YYEHHBIX pa3pe30B moiimel p. CeliM, mpo-
W3BOIWJINCH IIEPECUYETHI a) IJIsd IIEPUOA0B CeIMEH-
TallMd — Ha MOIIITHOCTb UCXOMHBIX CJIOEB aJlIIOBUS, U
0) IUIsT TIEPUOMOB IIEIOreHe3a — Ha BEJIUYUHY CJIOS
HAWJIKOB, IOCTYINUBIINX HAa MOBEPXHOCTh UMEHHO B
nepuon opMrupoBaHus MouBbl. Ha ocHOBe mogo0-
HBIX IIOIX0I0B ObLiIa pacCYMTaHa CKOPOCTb CEIUMEH-
TalMu B pazpesax 2, 4 u 3a (tabJi. 5).

ITouBbl Ha COBPEMEHHOM IIPUPYCIOBOM Baily
(pa3pe3 2) xapakKTepu3yIOTCs IPUMUTUBHBIM PO~
JIeM, TIpeACTaBIIEHHBIM CIIabOpa3BUTHIM T'YMYCOBBIM
ropu3oHToM. IIpoBeneHHbIe pacyeThl MOKa3aIu, YTO
CKOPOCTh CEAWMEHTAIINM 3IeCh OYEeHb BBICOKA —
CpeIHsISI CKOPOCTh B 5 pa3 BHIIIIE, YeM B pa3pede 4, a
I1st cinost aymoBust oHa coctaisieT 90 (1) cm/100 et
(9 mM/Tom), yto B 10 pa3 Bblllle, YeM B aHAJIOTUYHOM
cJioe aJlIioBUs B pa3pese 4 (Tabi. 5). AHaiIu3 3ITI0p
BEPTUKAIBLHOTO pacrpeneaeHus 'Cs o3Bonser ae-
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Puc. 5. Cxema a3 pa3BuTus aJUTIOBUS MOKMMBI U IOIPEOSHHBIX ITOYB.

(a) — cuenapuii 1 (nmpocroit). Craausi HakoruieHusI ciost ajutoBust (L2) cmeHsieTcst cragueii dopMupoBaHus MouBsl (S2), B Te-
YeHHe KOTOPOii ceMMMeEHTALIMS OTCYTCTBYeT. CKOPOCTb CEMMMEHTALIMY BBIMUCIISIETCSI /151 ICXOMHOI MOIITHOCTHM CJI0sI ajmioBus (“a”).
(6) — cueHapwii 2 (cinoxHbIit). [TouBa S2 — KyMyJIsITUBHAsI, OHa YaCTUYHO pa3BUBAETCS BIJTyOb, YaCTUYHO MPUPACTAET BBEPX,
4yTO 0003Ha4YeHO cTpeikaMu 1 (rmemoreHes) u 2 (cemumeHTarus ). CKOpoOCTh CeIMMEHTALIMHY TSI TIEPUOa Pa3BUTUS ITOYBBI S2
PaCCUYUTHIBAETCS TOJBKO JJIST CIOsI, HAKOMUBIIIETocs 3a 3To Bpems (“d”). st ncxogHoro cnos ammosus (L2), Ha koTopom
chopmupoBanach 3Ta MoyBa, OHA Ta Xe, YTO U B clieHapuu 1. OcTajibHble 0003HAUEHUST OOBSICHSIIOTCSI B TEKCTE.

Fig. 5. Diagram of the phases of floodplain alluvium and buried soils development.

(a) — scenario 1 (simple). The stage of accumulation of the alluvium layer (L2) is replaced by the stage of soil formation (S2),
during which there is no sedimentation. The sedimentation rate is calculated for the initial thickness of the alluvium layer (“a”).

(6) — scenario 2 (complex). The soil 2 is cumulative, it partially develops in depth, partially grows upwards, which is indicated by
arrows | (pedogenesis) and 2 (sedimentation). The sedimentation rate for the period of soil development S2 is calculated only for
the layer accumulated during this time (“d”). For the original alluvium layer (L2) on which this soil formed, it is the same as in

Scenario 1. Other designations are explained in the text.

TaTU3MPOBATh CKOPOCTH aKKyMYJISIIIAM HaHOCOB Ha
y4acTKe MOJIOIOI moiiMbl. MakcuMajbHBIE CKOPO-
CTH TIOMMEHHOM aKKyMYJISILIMA Ha COBPEMEHHOM
IpHUPYCIOBOM Bajly (23 MM/TO[) IPUIIJINCh HA TIEPU-
on 1954—1963 rr. B manpHeiimem B mepuon 1963—
1986 IT. CKOPOCTHM aKKyMYJISIHUM COXPaHSUIMCh Ha
ypoBHe 9.1 MM/Ton. I1pu 3TOM B CTapUIHOM MOHM-
XE€HUU CKOPOCTU MOMMEHHOI aKKyMyJISLIMU B 3TOT
rnepros ObLIM MPUMEPHO BIBOE HUXXE M COCTaBJISLIU
5.2 mMm/Ton (puc. 4).

CKOpOCTU HaKOIUICHUSI TTOMMEHHOIO aJLTIOBUS
CYIIIECTBEHHO COKPATHJIMCH B MOCJIEIHUE TPU C ITO-
JIOBUHO# HECATUIICTUSI, YTO OOYCIOBIEHO PE3KUM
COKpallleHUEM TTOBEPXHOCTHOTO CTOKA B MEPUO Be-
CEHHETo CHEroTasTHUS U, KaK CIIEICTBHE, MTaIeHIEeM
MaKCHUMAaJTbHBIX PACXOIOB BOMIBI B TIEPUOI BECEHHETO
noysioBoabs (Tsymbarovich et al., 2020). DTo npuBeno
K PE3KOMY COKpAIIICHHIO CIyYacB 3aTOIICHUS MO~
MBI cpemHero YpoBHsI. CpeqHeromoBbIe TEMITHI aKKY-
Myssiiim 3a ieprion 1986—2019 rr. coctaBuim 1.8 MM/Ton
B CTapMYHOM IOHIMKeHuM (puc. 4, (a)), 2,7 Mm/ron
Ha IIpUpYycJIoBOM Bajy (puc. 4, (0)).

B 11e10M MOXHO yTBepXIaTh, YTO BHICOKUE TEM-
Mbl aKKyMYJISILIMM HaHOCOB Ha HauboJjiee MOJOA0M
yJacTkKe oMbl p. CeliM cBSI3aHBI C KapAWHAJTBHBIMUA
U3MEHEHUSIMU YCJIOBUI (pOPMUPOBAHUST CTOKA BOIbI
1 HAaHOCOB Ha BogocOope p. Ceiim, 00ycIOBICHHEIC
pPE3KUM YCWICHHEM aHTPOIIOTEHHOTO BO3ICHCTBUS
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Ha Bomocb6op. Tak, ¢ konia XVII B. u g1o xonua XIX B.
TJIOIIAAM TTalllHU BO3POC/IY MOYTH B YEThIpE pas3a U
mocturnu 75—78% (IlpocTpaHCTBEHHO-BpEMEH-
HbIE..., 2019). DTO MpUBEIO K PE3KOMY POCTY MOBEPX-
HOCTHOTO CTOKa, OCOOEHHO B IIepUOJA BECEHHEro
CHEroTasiHusl, TOAbeMY MaKCUMAaJIbHBIX YPOBHEM MO~
JIOBOJIbSI M POCTY MOCTYIUICHUSI CMBITBIX C AIITHU Ya-
CTUII TIOYBBI B MOCTOSIHHbIE BomoToku. Ilpu sTom
OoJblliasi 4acTh HAHOCOB, C(HOPMUPOBABIIUXCS B
Ipoiecce CMbIBAa IIOYB C ITAIllHMU, MEePEOTKIadbIBa-
JIaCh B CyXOJOJbHOIM CETU U B THUIIAX JOJUH MaJIbIX
peK, BKJIIoUas pycia. 3To MpUBeJIo K pe3KOMY COKpa-
LIEHUIO TIPOTSKEHHOCTU CETH MOCTOSHHBIX BOIOTO-
KOB B JiecocTerrHoi 30He ETP B mepuon, HaunHast co
BTOpOIt nonoBuHbI XIX B., KoTopoe coctaBuiio 35—45%
oT ee mpoTrsLkeHHocTH Ha Havaino XIX B. (Golosov,
Panin, 2006).

Ha Goiee npeBHEM ydacTKe MOMMEI BO BCEX M3Y-
YEeHHBIX pa3pe3ax BCTPEYEHBI IMOYBHI JIECHOTO T'eHe-
3uca — cepole (1o kimaccudpukauum 1977 r. — cepbie
JIECHBIE M TEMHO-CEpPbIE JIECHEIC), C SIPKO BBIpaXKeH-
HBIMU 3TI0BUAJIBHBIM U WJLTIOBUAJIBHBIM TOPU30HTA-
MU. B MOHMXeHUSIX OHY UMEIOT ITPU3HAKH OTJICEHUSI.
151 pa3BUTHS IOYB C ITOTOOHBIM ITpodrIeM Heo0X0-
VMO UX IUTUTEJIbHOE, O0Jiee 2 THIC. JIeT, GOpMUpPOBa-
HUeE TI0/1 ITOJIOTOM Jieca TP CKOPOCTH CeAUMEHTAIIUU
He 6oitee 1 cM 3a 100 et (AJleKcaHIPOBCKMIA, AJIeK-
canapoBckas, 2005). [To3nHerosoleHOBBIE Jieca CO-
Ne 1

TOM 54 2023



TEMIIbl CEIMMEHTALIMU HA TIOMMAX PABHUHHBIX PEK LIEHTPA 29

XpaHWJIMCh HAa COCENHMUX y4yacTKaxX TMOWMBI 0 CUX
nop. Huxke naHHOIi MOYBHI B pa3pesax 3, 3a u Apyrux
OBLTM OOHAPYXXEHBI MOTrpeObEHHBIE TIOJ CIOEM AJLTIO-
BHSI, XOPOIIIO pa3BUThIE IMOUBbI CPEAHETO roJIolleHa C
MOIIHBIM TEMHBIM TYMYCOBBIM TOPU30HTOM, UMEIO-
II1e JIyTOBO-CTeMmHoM reHe3uc (puc. 2). [Tomo6HbIe
XOPOIIO Pa3BUTBIE CePbIe JIECHbBIE TTO3MHETOIOIIEHO-
Bbl€ MOYBBI U OoJiee paHHUE MOYBBI YEPHO3EMHOTO
o0JuKa B roiiMe pek 6acceiiHa Ceiima ObLTM OOHApPY-
XeHsbl paHee (CprueBa, Y3saHOB, 1987).

BospacT cpenHeii yacTu TyMyCOBOTO TOpPU30OHTAa
norpe0eHHOI ITOYBBI BEICOKOI IMTOMMBI M3 pa3pe3a 3a
(rmy6una 63—100 cM; puc. 2), MHTEpBaJ Bo3pacrTa, 1o
JaHHBIM KaJMOpPOBKM, OKa3ajics paBHbBIM 7591—
7822 1. H., a ero MeauaHHoe 3HayeHue — 7709 J1. H.
(Taba. 3). DTOT mepuoa COOTBETCTBYET KJIMMAaTUYe-
CKOMY OMTHUMYMY TOJIOLIeHA, KOT/a U Ha MoiiMax pek
3anmagHoii EBporibl mpakThyeckn He HaOJIrodaiach
aKKyMYyJISILIMSI HAHOCOB B CBSI3U PE3KUM COKpaIllleHU -
€M CTOKa B3BEIlIEHHBIX HAHOCOB OJlarofapsi BHICOKO-
MY TIPOEKTMBHOMY MOKPBITUIO CKJIOHOB BOJOCOOD-
HbIX 0ACCEMHOB U CHUXEHU IO MAKCUMAaJIbHBIX PACX0-
noB Boakl (Lespez et al., 2008).

HssectHO, uto '“C-gaThl BEpXHETO TOPU30OHTA
TOYB MMEIOT Bo3pacT okono 1000 jieT, m HIXKe T10
npoduiao oH yBeauuuBaercsa (Yuuarosa, 1985). B
paspese 3a MpoJaTUpPOBaH He BEpPXHUIA, a bojiee Iiy-
OOKWIT TOPU3OHT ITOYBHI, KOTOPHIM HOJDKEH OBITH
cTrapiile Bo3pacTa IMMOBEPXHOCTH MOYBHI IIPUMEPHO Ha
2000 net. [ToaToMy morpedGeHre MOYBbI MOXKHO OTHE-
ctu ko BpeMmeHu 5000—5500 1. 1. B pa3pese 3 morpe-
OeHHas ToYBa 3ajieraeT IO CJI0eM aJUTIOBUS TpU-
MEPHO TOI e MOIIIHOCTH, UTO U B pa3pese 3a (puc. 2).
CpenHsIT CKOPOCTHb CEOVMEHTAIlMM Ha IpeBHEM
yJacTke IoMbl paBHsuiach 0.7 MM/TOI, YTO CYyIle-
CTBEHHO HUXXE, YeM Ha BTOPOM IPUPYCJIOBOM Baily
(pa3pe3 4). Ho ripu 3ToM CKOpPOCTh CeAMMEHTAU B
paccMaTpuBaeMblii OTHOCUTEIbHO KOPOTKUI IEPUOL,
(500—1000 net) He Morja ObITh HUXE, MHAYE ITOT
CJI01t TIpeBpaTUJICS OBl B KYMYJISITUBHYIO TTOYBY.

CpenHsisi CKOPOCTb HaKOTUJICHUS aJUTIOBUS, pac-
cuMTaHHas IJisl ITOMMEHHBIX OTJIOXEHUI (CIOM aji-
JIIOBUSI BMECTe CO C(hOPMUPOBAHHOM HA HEM MTOYBOI)
MPUPYCJIOBBIX BAJIOB Pa3IMYHOTO BO3pacTa, XapakTe-
pu3yeT 0COOEHHOCTU U3MEHEHUST BOTHOCTHU p. CeitM
3a KaXIbIi U3 TIEPHUOIOB, TaK KaK CyllecuaHO-Tiecya-
Hble OTJIOXKEHMsI, HaKallJIuBalollvMecsl Ha BaJjax,
MpeAcTaBlIEeHbl HAHOCAMU, IIepeMellaeMbIMU B TIPY-
JIOHHOM CJIO€ TI0TOKAa, 1 UMEIOT B OCHOBHOM PYCJIO-
BO€ TpoOUCXoxXIeHue. Ha coBpeMeHHOM TMpuUpyciio-
BOM BaJjly oHa paBHa 48 cm/66 net (7.2 MMm/Ton), Ha
BTopoMm Baity — 5.7 cm/100 net (0.57 mMm/rom; Tab. 4).
Ha yyacTke moiiMbl CpeIHETOJIOLIEHOBOTO BO3pacTa
oHa cocrtaBuia Toiabko 1 cm/100 jer (0.1 mMm/Tom).
Takum o006pa3oM, mosrydeHHBIE pe3yabTaThl ITOATBEP-
KIAOT paHee BbICKa3aHHOE TPEIIoJIoKeHUEe O Ha-
pactanuu pacxonoB Boakbl p. CeiiM B rosonene (I1a-
HUH U 1ap., 2001).
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B mnenoM coBpeMeHHBII NepUo MPOAOJIKUTETb-
HocTbhlo 500 JieT BbIAEISIETCSI MAaKCUMalbHO MHTEH-
CUBHOCTBIO 3PO3MOHHO-AKKYMYJIITUBHBIX MpPOLEC-
coB B ObacceiiHe p. CeitM. AHaJTOTMYHAST CUTYalIns Xa-
pakTepHa 111 MOCKBBI-pEKU U IPYrUX peK lLieHTpa
Bocrouno-EBpormneiickoit paBHuHBI (Alexandrovskiy
et al., 2004, 2018). ITomoOHOe yBenu4YeHHUE MHTECH-
CUBHOCTH aKKyMYJISILIMY KOJUTIOBUS Y aJUTIOBUS B 3a-
nagHoi EBpone Hayanoch Kak MuHUMYM Ha 1000 et
paHbllIe ¥ OHO, KaK U B 6acceitHe p. CeiiM, CBSI3aHO C
AHTPOMOTeHHBIM, MMPEUMYIIECTBEHHO 3eMJIeaebue-
CKUM BO3JeiicTBMEM Ha Bomoc6opsl (Brown et al.,
2013). Ilepuoasl yBeTUUYEHUS M YMEHBIIIEHUS TEMIIOB
CeIMMEHTAllM YCTAHOBJICHbI IJII BCETO TOJIOLeHA
(Mandel, 1997; Sycheva et al., 2003).

3emJileneibuyeckoe ocBoeHue OacceiiHa p. Ceiim
CIIOCOOCTBOBAJIO YCHJICHUIO MIPOIIECCOB HAKOILIEHUS
aJUTIOBUSI, KOTOPbIE BO3POCJIM B 3TOT IIepUOI B 7—
50 pa3 1o cpaBHEHUIO CO CPETHUM T'OJIOLICHOM B CBSI-
34U C POCTOM YPOBHEM MOJOBOAUN U POCTOM CMbIBA
II0YB C BOAOCOOpa B oMbl ¢ NIYOOKMM IIpOMEp3aHU-
€M ITaXOTHBIX MOYB. BHYTpU rojiolieHa Takke MMe-
JINCh KIMMAaTUIECK OOYCJIOBJICHHBIE 3Tallbl YCUIIE-
HUSI BODTHOCTH, HO IO CBOEMY BJIMSIHUIO Ha TpaHC-
IIOPT ¥ IIEPEeOTIOKEHHEe HAHOCOB Ha IIOIME OHU
OBLIM 3HAYMTEIBHO Cla0ee TAaKOBBIX BPEMEHM BBICO-
KO aHTPOIIOT€HHOI Harpy3Ku (MaccoBasi pacliali-
Ka) Ha BOIOCOop. 3HAYMMOCTh UMEHHO KJIMMaTHu4e-
CcKoro ¢akTopa IOJYEePKUBAETCSI M Pa3IMIUSIMU B
CKOPOCTSIX OCAaJKOHAKOIUIEHHWSI Ha COBPEMEHHOM
IIPUPYCIOBOM Bajly U B CTApPUYHOM ITOHUKEHUU, KO-
TOPBIE COCTAaBWJIM B ITocaeaHue 34 roga (mepuom pe3-
KOTO CHM2KECHHNSA MaKCUMAJIbHBIX paCcXo0J0B BECCHHE-
ro I10JIOBOIbA) 2.7 MMm/ron 1 1.8 MM/Tron , COOTBET-
CTBEHHO, TOTHa KaK B IIPEIIISCTBYIOIINNA eMy 24-
JICTHUI TIepuol OHU ObLIM B CpelHEM B 3 pa3a BhIIILIE.

Hatuposanue 1o “C gaeT npencrapieHUE O BO3-
pacTe-IaBHOCTU COOBITHI, YTO OTpaxKkaroT Ipaduku
3aBMCUMOCTHU BO3pacTa oT ITyouHHI (age-depth mod-
el), KoTopble OOBIYHO MMEIOT HpOocTyio dhopmy. s
paspe3a HukuTrHo Takasi KpuBasi IToKa3blBaeT Cpell-
HIOIO CKOPOCTh ceaquMeHTaluuu (puc. 6, (a), kpusas 1).
DTa KpUBasi MOXET ObITh YTOUHEHA HA OCHOBE I10Y-
BEHHO-XPOHOJIOTMYECKUX JAaHHBIX (Tab. 1), a TakKe
MyTeM B3aMOKOPpeKLIMU MexXay '“C 1 IoYBEeHHBIMU
natamu. MHTepBasibl (hOpMUPOBaHUS TOYB JaHbI Ha
rpacuke B BuAe TOPU30OHTAJIBHBIX OTPE3KOB — IIPU
9TOM CTAHOBSTCSI BUIHBI peaIbHBIC PE3K1E N3MEHE-
HUS CKOPOCTU ceauMMeHTanuu (puc. 6, KpuBag 2).
s MHTEepBajOB HAKOIUICHUS AaJUIIOBHUSI CKOPOCTh
HaMHOTO BBIIIIE, YTO OTPAXEHO B YBEJIMYEHUU KPY-
TU3HBI KpUBOM. Ha aramax nmemoreHesa cenuMeHTa-
ousi 3aMelieHa, KpuBasl 30eCh BBIIIOJIAXKMBACTCS,
CTAaHOBUTCSI CyOrOpU30HTAJIbHOM WMJIM TOPU30HTAIb-
HOI, HAa HEell MOSBIISIIOTCS CTYIEHM, IIMPHUHA KOTO-
PBIX OTBEYAET IMTEJIbHOCTH 3TAIIOB MeJ0oreHe3a.

Cxonuble kpusble ipuBoauT (Holliday, 1992), Ha-
NpuUMEp, KPUBYIO 110 pa3peldy MOMbI C cepueil mo-
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Puc. 6. CKopoCTh HaKOILICHUS aJlIl0BuUs Ha moiiMe p. Oku (pa3pe3 HukutuHo) (a): I — KpuBasi, IOCTpOSHHAsi Ha OCHOBE
14C-z[aT; 2 — KpuBasi, IOCTpOeHHas Ha OCHOBe ' C-IaT 1 TaHHBIX I10 JUTUTETLHOCTH IIEPUOIOB ITemoreHe3a (Tabur. 3). (6) — pas-
pe3 Lubbock Like — kpuBast mocTpoeHa ¢ y4eToM TUTEeIbHOCTU TiepuonoB neporeHesa (Holliday, 1992).

Fig. 6. The rate of alluvium accumulation on the Oka River floodplain (Nikitino site) (a): / — Curve based on l4c dating; curve
2—based on *C dating and data, which were received based on the duration of periods of pedogenesis (see tabl. 3). (6) — Lubbock
Like section — curve is constructed with taking into account the duration of periods of pedogenesis (Holliday, 1992).

rpebeHHbIX ouB B KeHTykku (puc. 6, (6)). [Tousa LL —
Lubbock Like ¢popmupoBamack 3—3.3 TBIC. JIET, TIPO-
dunb ee 3pensbiii. CTyneHb poBHAsI, CIeA0BaTENIbHO,
CeMMEHTAlUsI B 3TO BpeMsl MPaKTUUECKU OTCYT-
crBoBaia. [1loBepXHOCTD IpyTrux CTyIIeHEell Ha KpUBOM
(mouBsl Yh, Fv) c1abo Hak1oHeHa — MMOYBBI KYMYJISI-
TUBHBIE, HO TEMIIbI CEAMMEHTALIM HU3KUE.

B paspese HUKUTHHO HUXHSI ToYBa GOPMUPO-
Banack 2100 mer. Ilpuuem 3a 3T0 BpeMsI BO3MOXKHO
HakorieHue aioBus 30 cM, HO CKOPOCTh CeIIMEH-
TallMM OocTaBajlach HU3Koil — 0.14 MM/rom, II03TOMY
npoduIIb TOYBHEI — 3penblii. Emme Huke oHa ObI1a BO
BpeMsi (DOPMUPOBAHMS CEPBIX JIECHBIX ITOYB — HE 00-
nee 0.07 mm/ron (ropu3ontel E 1 AE, Ta0m. 4).

CKOpOCTb HaKOIJIEHMSI, TIOJTydeHHasl ITyTeM OObIY-
HOTO TI0/ICYeTa Ha OCHOBAaHMM TOJIBKO “C-nmaT (age-
depth model), HeHaMHOIro OTJIMYAETCS OT CPEemHEil
o paspe3y Hukutuno — 0.62 mm/ron. 1o paspesy
OHa MeHsieTcs Tak: B BepxHeit gactu (0—140 cm) —
okojo 1 mm/ronm, B HmxHeinr (140—430 cm) —
0.59 MmM/Ton. OgHako MpH y4yeTe JaHHBIX O JJIUTEb-
HOCTU (hOPMUPOBAHUS TIOYB BBISIBJISIIOTCS pe3KuUe
LUKJIMYECKHE KoJiebaHUsI CKOPOCTU CeIUMEHTAlUun
(puc. 6, kpusas 2). B nepuonsl hopMupoBaHUsI 3pe-
JIBIX TT0YB OHa cocTasisuia 0.07—0.15 mM/rom, KyMmy-
JISTUBHBIX TTOYB (nBe BepxHue) — 0.6—0.9 Mmm/rom, a B
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nepuoabl HakKOIUIeHUs aunoBusi — 1.4—2 Mwm/rom.
ITpuyem B BepxHeM CJIOe aJUTIOBUSI OHA BO3pAaCTacT 10
5 MM/ron. Boabioil nHTEpeC IMpeacTaBiIsieT IPory-
MYCUPOBAHHBI TOPU30HT 0KOJIO 40 cM, cO cI1aGbIMU
NpHU3HAKaMM CJIOMCTOCTH, JIeKallluii Ha ITOBEPXHO-
CTHU TIOYBBI 4 — 3TO KYMYJIITUBHASI ITOYBA C XOPOILIO CO-
XpaHUBIIeiics cToncTocThio. CKOPOCTh HAKOTIIICHUST
ajunioBus 3aechk — 0.87 mM/ron. B 1ienoMm cymmapHast
JUINTEJIbHOCTh NMEePUOI0B (DOPMUPOBAHUS TIOUB pPa3-
pe3a — 5080 ner, ObLIa B 2—5 pa3a OoJible, YeM Ie-
pYOIOB HaKOIIEHUS ciaoeB ayuroBust — 2020 j1er.

CxomHbIe TPEHIBI B Pa3BUTUU TTOYBEHHO-AJIIIO-
BUAJTBHBIX CEPUI M B MI3BMEHEHMSIX TEMITOB aKKyMY-
JISILIMM HAaHOCOB BBISIBJICHBI B TI0iiMe MOCKBBI-pEKU
(Alexandrovskiy et al., 2018).

IlpennoxeHHble XapakTepHble CKOPOCTU U WH-
TepBaJibl BpEMEHU IS pa3HbIX MOYB JTHUII PEYHBIX
nosuH (Tads. 1) UMeT perMoHabHOE 3HAYEHUE U
MOTYT OBITh MCITOJIb30BaHbI IIPU MCCIEHOBAHUSIX B
npenenax neHTpa BocrouHno-EBporeiickoii paBHM-
HbI, B JIECOCTENM U Ha IOXHOI mepudepun JecHoM
30HBI, @ TAKXKE B PETMOHAX CO CXOMHOU KIWMaTHh4e-
CKOI1 00CTaHOBKOIi; HO C MEHbIIIE1 TOYHOCTbIO — B
Mpezaesaax BCero yMepeHHoro nosica B CXOJHbIX YCII0-
BUSIX TYMUJHBIX U CYOTYMUIHBIX JIaHAIIA(hTOB.
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Haxkoruienue ajumioBust B IoiiMe — IIpoliecc He-
paBHOMEPHBIN, IS HEro XapakTepHbl PUTMUYHbIE
KojiebaHusi. O0 3TOM CBUAECTENILCTBYIOT CEPUU IO-
rpeOEHHBIX IT0YB, KOTOPHIE PACIPOCTPAHEHBI IITNPO-
KO M BCTpPEYaroTCsl B OOJIBIIMX M B MaJjlbIX peKax
(AnekcaHapoBckuii u ap., 1987; Mandel, 1992; Sy-
cheva et al., 2003). OHu IpKO IpeacTaBIeHBI B BUIE
XOPOIIIO Pa3BUTHIX ITOYB, MMEIOIIMXCS B Mpeleiaax
JIPEBHUX y4aCTKOB IIOMMBI, U CIa00Opa3BUTHIX ITOYB
MoJOObIX ydacTkoB. Hampummep, B paspeszax Ha
pp. Oxka u CeiiM. MHoOTHE aBTOPHBI CYUTAIOT, YTO IO~
SIBJICHME IOrpeOEHHBIX ITOYB B ITOiiME CBSI3aHO C PUT-
MUWUYHBIMHM KOJIEOAHUSIMU YCJIOBUIA MPUPOIHOM Cpe-
1wl (I'macko, 1983; Ceruesa, Iimacko, 2003), BMecTe ¢
TeM, MMEIOTCSI MPOTUBOIMOJIOXHBIE IPEICTaBICHUS
(Mandel, 1992). IIo HamemMy MHEHMIO, IpPHM3HAKU
MOAO0OHOM MEPUOANYHOCTU UMEIOTCSI, OMHAKO, BO3-
MOXHBI CYIIECCTBEHHBIC OTKJIOHEHMS OT 3KECTKMX
xpoHoJjiorndyeckux cxeMm (Alexandrovskiy et al., 2004,
2018).

5. BAKJITIOYEHME

Ipemaraercs OYBEHHO-XPOHOJIOTUYECKII METOII,
COYETAOIINIA METOABI XPOHOPSIAOB IIOYB U aHaIu3a
NEAOJIUTOICHHBIX TEI, HOSBOIIH]OLL[I/IVI JOCTAaTOYHO
HAaJEXHO OLIEHUBATh U3MEHEHUSI TEMIIOB aKKYyMYJIsI-
LMY U JaBaTh UX KOJUYECTBEHHbBIEC XapaKTePUCTUKHU.
DTO MOATBEPXKAAETCS TMPU COMOCTABICHUU CKOPO-
CTeil CeIMMEeHTALIMU, TTOIyYeHHBIX P UCII0JIb30Ba-
HUU TaHHOI'O METO/IA, CO CKOPOCTSIMM aKKyMYJISILIUU
HaHOCOB B l'[OﬁMe, BbISIBJICHHBIMUW Ha OCHOBE paano-
LIE3MEBOr0 U PAAUOYIJIEPOIHOIO METOMOB.

HpM COBMECTHOM HUCIIOJIB30BAHUUN ITOYBEHHO-
XPOHOJIOTMYECKUX OAHHBIX U PE3YJbTaTOB Paauo-
YIJEPOAHOIO JAaTUPOBAHUS BO3MOXHA MX B3aMMO-
KOPPEKIIMS ¥, Ha OCHOBE 3TOr0, MOCTpoeHue Gosee
OETAJIbHBIX CXEM Pa3BUTUS CEIMMEHTALIMOHHbBIX
MPOLIECCOB B T'OJIOLICHE.

ITo gaHHBIM N3y4YeHUS TOYBEHHO-a/UTIOBUATBHBIX
cepuii Ha pp. Oke, Mockse, Ceiime, pacCCMOTPEHHBIX
B JAHHOI CTaTbhe, U IPYTUX CXOMHBIX OOBEKTOB (Sy-
chevaetal., 2003; AnrekcaHapoBCKUi, AJIeKCaHIPOB-
ckas, 2005) BergaBisieTcs: 1. IIuKIuIHOCTH IIpolec-
COB HaKOIJICHUS aJlTIOBUSI Ha MOMMe B TOJIOLICHE —
MEePUOIBl AKTUBHU3ALMKN AKKYMYJSIIUUA CMEHSIIOTCS
6ojiee TPOMOJLKUTEIbHBIMU TEPUOJAMU  HU3KOM
BOIHOI aKTMBHOCTH, OTCYTCTBUSI WMJIM HU3KUX TEM-
OB aKKYMYJISIIVHU aJUTIOBUS U (P OPMUPOBAHUS TIOUB.
2. BiussHue akTUBU3aLUU 3eMJICACIUST Ha PE3KHUit
POCT TEeMNOB aKKyMYJISIIIUM aJUTIOBUSI B TTOCJIEIHUE
Beka. 3. B menomM kimmMaTtudeckas mpemornpenesieH-
HOCTh LIMKJMYHOCTU TIPOLECCOB AKKyMYJISIHUU B
MoiiMe Iaxke B YCIOBUSIX BBICOKOI paclaXaHHOCTU
BOOOCOOPOB.

Ha ocHoBaHuUM M3y4eHUsT MOJIONOI, OBICTPO Ha-
pactaBiueiil moiMel p. MCTphl, OTIOXEHUSI KOTOPOM
JIAaTUPOBAHbI HA OCHOBE UCTOPUKO-APXEOJTOTUIECKUX
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MaTepUaaoB, MOJIYYeHbI HOBbIE YTOUHEHHBIC JaHHBIE
0 XapaKTepHBIX CKOPOCTSX CEAMMEHTAIIMU B TTIoiiMax
neHtpa Bocrouno-EBporneiickoii paBHUHEBL: ajUTIO-
BUIf O0e3 MPU3HAKOB ITenoreHe3a (GopMupyeTcss npu
CKOpOCTU HaKoIJIeHUst 6oyiee 15 MM/To, ¢ mpU3Ha-
KaMHU TaKOBOTO — 2— 15 MM/To1, KyMY/ISITUBHbBIE TTOU-
BbI — 11pu ckopocTtu 0.5—2 MM/Tox.

B pesynbraTe ucciaeqoBaHWiT B OTHUILE JOJWHBI
cpenHero TeueHwust p. CeiiM, Ha OCHOBE COBMECTHOTO
KCITOJIb30BAHUSI PE3YJbTaTOB JETAIIbHOTO M3YYCHUS
cepuii ToYB, ITOrpeOEHHBIX B aJUIIOBUM ITOMMBI, UX
panIuoymiepoaHOro U paanole3MeBOro JaTupoOBaHUs
BBISIBJICHA IMKJIMYHOCTh 3TAIIOB YCUJICHUS U CHUKE-
HUSI TEMIIOB aKKyMYJISIIMK HAHOCOB Ha ITOIMe BO
BTOPOIA TIOJIOBUHE TOJIOLIEHA C OOILIMM TPEHIOM PO-
CTa MPOLIECCOB HAKOIUJICHUSI aJIIIOBUSI 32 MCCIEI0-
BaHHBIII MHTEepBaJ BpeMeHU. B moarpukyabTypHbBIA
MEePUOL, CPEIHNE CKOPOCTH aKKYMYJISIIMY Ha MoiMe
coctapisiiu 0.1 MM/Tom, YTO CBSI3aHO C TIOMUHUPOBA-
HUEM JIET C HU3KOM BOJHOCTHIO, KOTAa IokiMa He 3a-
TarmuBanack. OQHAKO MBI TTOJIaraeM, 4TO Ha KOHeEI]
aTJIAHTUYECKOIO TIepuoa rojioleHa MPUILEICS 3Tall
MOBBLILIEHHOI  BOJHOCTU  IPOIOJIKUTEIBHOCTHIO
500—1000 net, Korma TeMIIbl aKKYMYJISIIUKA JOCTUTA-
gu 0.7 mMm/ron. B arpukyabTypHBII II€PUOI TEMITHI
BO3POCJIU C MAKCUMYMOM B 1954—1963 rT., KOorma oHu
JIOCTUTIIN 23 MM/TOI.

ITo pa3pe3sy Hukutuno Ha p. OKe, KOTOPBIii BBI-
nelisieTcsl OOJIbIION cepueil XOpollo pa3BUTHIX Ma-
JIEOTIOUB, HAa OCHOBaHUM “C 1 apXeoIOrn4ecKux aaT,
YCTaHOBJIEHbI LIMKJIMYECKME KOJIEOAaHUSI CKOPOCTU
CceIMMEHTAll B TOJIOLICHE: BO BpeMs YCUJICHUS Ha-
KOIUIEHUsI TIOMMEHHOIO aJUIIOBUSI OHA COCTaBJIsjIa
0K0JI0 2 MM/TOM, 4TO B 14—28 pa3 BhbIllIe, YeM BO Bpe-
Ms1 popmupoBanus 1mouB — 0.07—0.14 mm/rom.

BJIATOOJAPHOCTHU

HccnenoBaHue BBINOIHEHO NpW (PUHAHCOBOM ITOI-
nepxke nmpoekra PODU Ne 19-29-05025mk. Ipu obpa-
0OTKE MOJIEBBIX MaTEpUaJIOB MCIIOJb30Bajlach MHPpa-
crpykrypa MHctutyta reorpacdum PAH B pamkax Tembl
roczamanusa Ne AAAA-A19-119022190169-5 (FMGE-
2019-0006) 1 HU JlaGopaTopuu 3pO3UH ITOYB U PYCIOBBIX
poleccoB, reorpaduueckoro dpakynbrera MI'Y B pamKax
tembl Toc3amanust Ne 1210511001664.
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SEDIMENTATION RATES ON THE FLOODPLAINS OF LOWLAND RIVERS
IN THE CENTER OF THE EUROPEAN PART OF RUSSIA ACCORDING

TO THE STUDY OF SOIL-ALLUVIAL CHRONOSEQUENCES!

A. L. Aleksandrovskii**, V. N. Golosov*?, and 1. V. Zamotaev*

4 Institute of Geography RAS, Moscow, Russia
bLomonosov Moscow State University, Faculty of Geography, Moscow, Russia
#E-mail: alexandrovski@igras.ru

The floodplain deposition rates for the Istra, Oka and Seim rivers valleys were estimated based on a combi-
nation of dating methods (radiocarbon, radiocesium and historical-archaeological) for various time windows
of the Holocene. In addition, a new method to estimated sedimentation rate, based on the assessment of the
degree of soil profile development of paleosols buried in alluvium was applied. Spatio-temporal differences
in the rates of floodplain sedimentation have been established based on chronological and soil-geomorpho-
logical studies. It was found that sedimentation rates on the young floodplain of Seim and Istra rivers is 1.8—
23 mmyear '), 2—15 mm year!, respectively. While on the ancient floodplains of Oka and Seim rivers during
different periods, the floodplain deposition rate varied within the range of 0.01—0.7 mm year™!. The periods
of increased sedimentation rates were short in time. Based on the study of a young, rapidly growing Istra River
floodplain, the deposits of which are dated on the basis of historical and archaeological materials, new sedi-
mentation rates that characterize the floodplains of the center part of the East European Plain were obtained:
alluvium without signs of pedogenesis is formed at a sedimentation rate of more than 15 mm year™!, with signs
of pedogenesis at a rate of 2—15 mm year™ !, cumulative soils at a rate of 0.5—2 mm year—!. Cyclic fluctuations
in the sedimentation rate in the Holocene were established on the basis of '*C and archaeological dates for to
the Nikitino section located on the Oka River floodplain, where a large series of well-developed paleosols
were distinguished. It was found that during periods with active accumulation of alluvium layers, sedimenta-
tion rate was about 2 mm year~!, which is 20 times higher than in longer periods soil formation, when sedi-
mentation rates were 0.07—0.14 mm yr—'.

Keywords: alluvium, sedimentation rate, paleosols, pedogenesis rate, radiocesium and radiocarbon methods,

Holocene
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