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CeBep0o-BOCTOYHBIN MaKpOCKIOH boprcorne0ckol BO3BBIICHHOCTH B TCUCHUE MHOTUX JICCSATHIICTHH HAXO-
JUTCS B IICHTPE BHUMAHUSI YICHBIX-ECTCCTBCHHUKOB, YbH HHTEPECHI JISKAT B 00JIACTH T€OXPOHOIOTHH U PEKOH-
CTPYKLHUH MIPUPOTHOH Cpeabl YeTBEpTHIHOTO Tieprofa. OIiH 13 BaKHEHIINX CBOIHBIX Pa3pe30B SpocmaBckoro
TToBOIKBS TIPEACTABIICH CEpUEH CKBAKHMH, OOHAKEHUH U PACUUCTOK B OOpTaxX OBPaKHON CHCTEMBI py4ubs [Tyxk-
6on. Cpemu Hux paspes ORV — Ha mpaBom 60pTy oBpara Boctounbiii UepeMOITHUK — JAETabHO PACCMOTPEH
C MOMOIIBI0 KOMILJIEKCA aHAUTHYECKUX METOZ0B. BO BCKpBITON TONIIIE BBISBICHA MPEPBHIBUCTAS 3aIUCh JIO-
KaJBHBIX TIpeoOpa3oBaHuil TaHmadTa: HECTaOMWIPHOE 3aIIOJTHEHIE MUHEPABHBIM H MUHEPAIIbHO-OHOTCHHBIM
MaTepraioM O3EPHOU JCMPECCHH B TEPMOKCEPOTHUYCCKYIO CTAIUI0 MHUKYIHHCKOTO MEXKIICTHUKOBBS; Pa3BUTHE
3a00JI0YCHHBIX apeajoB ¢ OMOTeHHOH 1 MHHEpaIbHO-OMOTeHHOM aKKyMYyJISILHe Ha (hOoHe TIepexoa K cydaspaib-
HOW OOCTaHOBKE B MEPUINIAIMAILHBIX YCIOBUSX OJHON M3 HAaYAIbHBIX (ha3 KAJIMHUHCKOW CTaJIuM BaJIaliCKOTO
OJIEIICHEHH; TUCKPETHOE IIPOTEKAHUE IPO3UOHHO-aKKYMYJISITUBHBIX M CONPSKEHHBIX C HUMH CKIIOHOBBIX IIPO-
IIECCOB B CPEIIHE- U MO3JHEBAIANCKOE BPEMSI; AIINU30]] ACTFOBHAIBHON aKKyMYJISIIUK, aTpUOYTHPYEMOM K OTHOM
W3 XOJIOJHBIX CTaJUi ToJoIeHa. 3adhUKCHpOBaHA MOTEPs Maieoreorpaduueckoi MHGOPMAIH IS Pa3HBIX O
TIPOIOJDKUTEEHOCTH BPEMEHHBIX OTPE3KOB, KAK MUHIMYM JUISL TEPMOTHUTPOTHIECKOH (ha3bl MUKYITMHCKOTO MEXK-
JIEIHUKOBBS U 3HAYUTEIIHHON YaCTH BAJIAANCKON U TOJIOLIEHOBOM 310X, BCIEICTBHUE SMU30IMUECKON AKTUBU3ALIUI
9PO3MOHHBIX MporieccoB. Hamnume crpaturpadudeckux Hecornacuii B pazpese ORV He mo3BosseT HCIoIb30BaTh
€ro B Ka4eCTBE OTMOPHOIO IS PEKOHCTPYKIIMU MPUPOIHOM cpe/ibl BoprcorneOckoii BO3BBIIICHHOCTH B TIO3HEM
ieiictorieHe u ronorneHe. OHAKO MPUCYTCTBUE B TOJIIE CIIOEB, C(HOPMUPOBAHHBIX B PE3YJIBTATE 3AIOTHCHUS
03€PHBIX JICPECCHIT U APO3MOHHBIX BPE30B, AT BO3MOXKHOCTH IIPUBIICKATh UX IPOOHBIN rpaHyI0METPAICCKUI
COCTaB B Ka4eCTBE YyTKOTO HHANKATOPA TO3IHETUICHCTOIICHOBOW TMHAMUKH JIOKATFHBIX JINTOTIOTOKOB.

Knrouesvie cnosa: bopucoriedckasi BO3BBILIEHHOCTb, MO3HUH MJICHCTOLIECH, TOJIOLEH, TPaHyIOMETPUIECKHU
aHaJlu3, CIIOPOBO-MBUIBLIEBON aHATIU3

BBEJIEHUE

CeBepo-BOCTOUHBIN MakpoCKIOH bopucornedckoi
BO3BBIIIEHHOCTH B TEUCHHE JECATHIIETUH HAXOIUTCS
B LIEHTPE MpPHUCTAIbHOIO BHUMAHMA HCCIEIOBaTeNei
TEOXPOHOJIOTUH W TPUPOAHON Cpeasl HeTBEPTUIHO-
ro nepuoga. OAWH U3 BaXXHEMIINX CBOJHBIX Pa3pe3oB
Spocnasckoro IloBomkbst B paiioHe n. YepeMOIIHHK
MPEACTaBICH CepUel TeOIOTHUYECKUX BBIPAOOTOK.
Brnepbie morpedeHHbIe TOP(YSIHUKA M O3€pHBIE THUTTUH
B Ooprax oBparoB Bocrounsiii Yepemornuk u [Tyx00m1
obuapyxmn H.B. UmxukoB B 1938 1. [enermueckas u
BO3pacTHas MHTepnpeTanus omioxkeHnid 1950-1970-x rr.
[TropemnoB, Bunorpagosa, 1952; Cykades, Hemocee-
Ba 1954; MocksutuH, 1965; I'opnosa, 1968; ['ybonuna
u ap., 1973; Hosckuit, 1975; ba3zunesckas u ap., 1984;
[lyreBomutens..., 1984] no3mHee Oblua MOAKpeILicHA

88

MAaCCHBOM HHCTPYMEHTAIBHBIX ONPEICICHI BO3pacTa
[PycakoB u ap., 2017; Rusakov et al., 2019]. MHoro-
KpaTHbIE IIEPECMOTPhI TPAHMI] PaHHEBAIIANCKOTO
OJICICHEHUS! ¥ PEKOHCTPYKIUU TIOCICIETHUKOBBIX
nauaamadroB [Pazpess..., 1977; Ilpobmemsr..., 2001;
Novenko et al., 2005; Cynakosa, 2012; Shishkina et al.,
2019; Belyaev et al., 2020] mumms mogdepKHYIN TPY-
HOCTH COIIOCTaBIICHHSI PETHOHAIBHON XPOHOCTpPATH-
rpaguIecKod CXEMBI C JIOKaThbHBIMH TaHHBIMH. [lo-
CJITHUE B OCHOBHOM IOJYYEHBI 1O TPEM KITIOUEBHIM
paspeszam (puc. 1). Paspe3 A pacronokeH Ha JIEBOM
Oopty momuHbl pydss [lyx6on, B u C — B BepxoBbIX
oBpara Bocrounsiii Uepemomnuk. B cratse paccmo-
TpeH paspe3 ORV, 3aoxeHHBIN B TPaBOM OOpPTY 3TOTO
oBpara A.B. PycaxoBsiM ¢ komteramu [2017] u cormo-
craBneHHbIl ¢ «Yepemomuukom Cy». OpHako moio-
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KEHHE MEXIy YCTbSIMH IPaBBIX OTBEPILIKOB OBpara
(57,16632 c. m1., 39,2886 B. 11.) TO3BOJIIET COOTHOCUTH
ero ¢ apxuBHOU pacuuctkoil 514 [IlyreBomutens...,

1984], a yHuKkanpHas Isl perioHa IVIOTHOCTh JaTUPO-
BOK TpeOyeT peBH3uH (paruaibHOW WHTEPIPETAluu U
XpOHOCTpaTurpaduyecKoil 3SHAUNMOCTH pa3pesa.

el

(2
I

|IBY , A
/™ ‘
YepemomHuK A

Puc. 1. l'eorpaduueckoe nonoxeHue paspesa «HepeMOmHUK»: A — y4acTOK UCCIICAOBaHUS (OTMEUCH 3BE3/I0UKOM);
b — xiroueBbIe reosioruyeckue BoIpaObOTKHU B Ipeeax oBpaxkHoit cucremsl [Tyx6on-Uepemoninnk
(o [T'puuyk u ap., 1973] ¢ nononHEeHUAMN)

Fig. 1. Geographical location of the Cheremoshnik section: A — the study area; b — key geological cross-sections
in the Puzhbol-Cheremoshnik gully system (according to Grichuk et al., 1973, supplemented)

MATEPUAJIbI U METO/1bI UCCJIEJJOBAHU A

Jus 78 o0pasioB oOIpeaeieHbl MOTepPU IPU TPO-
kammBanuu (III1IT) cyxoif HaBecku mpu Temreparypax
550 u 990°C [Standard Test..., 2020]. IIpu comocranie-
HUU C KJIACCH(UKAMAMUA OTIOKEHUH MO CONEPIKaHHUIO
opranudeckoro Bemiectsa [CyOerrto, IIpeiTkoBa, 2016;
Huang et al., 2009 u ap.], ocanku pasaeneHbl HA CEMb
TPYII, COOTBETCTBYIOIINX MWHEPAJIHHOMY, MHHEpPAIb-
HO-OPraHOT€HHOMY M OpPraHOT€HHOMY THIAM OCaJIKOHa-
koruteHnst (puc. 2). MHOropakunoHHBIA TpaHyJIoMe-
TPUYECKUI aHaIN3 BBHINOIHEH MO CMEIIAHHONW METOANKE
[LLlepemeyras, 2008] pacceBa Ha BuOporpoxore Fritsch
ANALYSETTE 3 Pro mnsa wactun >0,1 MM u na3epHoit
rpanynomerpun Ha Fritsch ANALYSETTE 22 NanoTec
g yactun <0,1 MM no mkane ¢ marom 10 xopHelt u3
10 [barypun, 1947]. IlpenBapurensHO OpraHUYECKOE
BewecTBo yraneno 18%-i H,O,. Jluronornyeckue pas-
JIMYHS CJIOEB OXapaKTepPH30BaHBI COOTHOIIIEHHEM O0II0-
MOYHO-TICCYAHBIX YaCTHII, AJICBPUTA 1 [JIMHbI; [TIABHBIMHU
(c HanOOJBIIINM CONIEPIKAHNEM ) U JOTIOTHUTETTHHBIMH MO-
JaTbHBIMU (pakuysiMu. JInToornyeckue HauMeHOBaHHS
nanbl o kinaccudukarnmy USDA [Natural. .., 2021].

[Ipu mnpoBeneHMH CHOPOBO-NIBUIBLIEBOIO aHAIU3a
31 obpasma, B TOM 9YHCIIE U MX OOOTAIICHHS] MHKpPO-
(occuusiMi, MCHONMBb30BaHA CerapalioHHas METOAUKA

B.IL I'puuyka [Ipuuyk, 3aknunckas, 1948], nopaboran-
Hast B MII' PAH. B ocHOBe mHTeprpeTanni NCKOITaeMbIX
CIIEKTPOB JIEKUT aHAJIN3 IPOLIEHTHOTO COOTHOILIEHHS MU-
KpOQOCCHITHI NBUTBIIBI U CIIOP JIOMHHAHTOB U CYOIOMH-
HAHTOB PacTUTENIBHOIO MOKPOBA, XapAKTEP BBIBICHHON
najueonaTMHOGIOphl. PEeKOHCTPYKIMS TaieopacTHTEb-
HOCTH W MNaJeOKINMara BBIIIONHEHA C aKTyaJIuCTHYe-
CKHX TIO3WLIMI ITyTeM MOA0Opa COBPEMEHHBIX PailoHOB-
AHAJIOTOB IO CXOACTBY aHAIM3UPYEMBIX HCKOIAEMBIX
CITIOPOBO-TIBUTHIICBBIX  CIIEKTPOB € CYO(POCCHUITBHBIMU
cyOaspanbHBIMH CIIEKTPAaMU TYHIPBI, JIECOTYHIPHI U Ce-
BEPOTAEKHOTO peKosechs 3ananHoi Cubupn [bommxos-
cKast u 1ip., 2001], necHoil u JecOCTENHON 30H 3aMOBE-
HBIX TEPPUTOpHIi eBporeiickoii yactn Poccun [HoBeHko
u ap., 2017], coBpemeHHbIX oTiaokeHUA 03. Hepo [I'yHo-
Ba, 1975] u BepxueBomxpsa [Camycs u ap., 2017]. Ilpu
HUHTEPIPETAMN YYTEHBl OCOOEGHHOCTH (HOPMHUPOBAHUS
MAJTMHOCTIEKTPOB B Pa3HBIX TEHETHIECKUX THITAX OTIIOXKe-
HU, BIMSIOIINE Ha CTENIEHb UX aJIEKBATHOCTH XapakTepy
pactuTensHOrO MOKpoBa [Ipuayk u ap., 1973; Kapes-
ckasi, 2002]. Tak, aIMHOCTIEKTPBI 036pPHO-O00IOTHBIX OT-
JIOKEHWH, TOPPSIHUKOB 1 TIAJIEOTIOYB OTIAMIAIOTCS CTI1a00i
OCPEIHEHHOCTBIO MBUIBLIEBOTO JOXKAA U 3a4acTyl0 OTpa-
KAIOT JIOKAJIbHbIE (PUTOLICHO3bI, HE B IIOJIHOM Mepe COOT-
BETCTBYs 30HAJILHBIM TUIIAM PaCTUTEIBHOCTH U KITMMATa.

Becrauk Mockosckoro YHUBEPCUTETA. CEPuA 5. I'Eorraons. 2022. Ne 4
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PE3VJIBTATBI UCCJIEJIOBAHUIA
N X OBCYXKJIEHUE

Tonmia pa3zneneHa Ha TPU MaYKU MO MPEOOIaTaHNIO
MHUHEPAIBHOI0, MUHEPaIbHO-OMOTEHHOIO M OHMOTCH-
HOTO THUIIOB OCAJKOHAKOIUIeHus (cM. puc. 2). Mune-
panbHas (aza ocajka 1Mo pa3pes3y CYIIECTBEHHO au-
¢depennupoBana (puc. 3). Ha cmopoBo-mbuIbIeBOM
JIuarpaMMe BEIZICNICHO mecTh mannHo30H (I13, puc. 4).

Ilauka 1 (6,55—4,50 m) c HeperymsipHONl cCMEHOI
MHUHEPAIHLHOIO ¥ MHHEPAJIbHO-OMOTCHHOTO TUIIOB JIH-
TOTeHe3a HAaCHIIEHa TOPHU30HTAIBHO 3alleraroIuMu
JPEBECHBIMM U OOYIVICHHBIMM OCTaTKaMH PacTCHUH.
MuHepanbHBIE OCaIKH CO CIeNaMH OPTaHWYECKOTO
BEIIECTBA MEPEeCIanBaroTcs co caabooTopdhoBaHHBIM
MaTepHalioM, MOIITHOCTh MPOCIOEB U COJEpKAHHUE Op-
TaHUKW B KOTOPOM HapacTaroT BBEPX IO Pa3pesy.

B croe 1.1 (6,55-5,70 m) oTopdoBaHHBIA MaTepH-
aJl KpYNMHO MEepEeCclauBaeTCa C IIIMHOM aJeBPUTUCTOM,
CHU30M U CU30-KOPUYHEBOM, HEACHO TOHKOCIOUCTOH U
IUIMTYATOW. [JIMHUCTBIC W aNeBPUTUCTHIC YaCTHUIIBI CO-
JepKarcs B ONMM3KUX JONAX. YHHKAIBHO JJIS pa3pesa
orcyrcrBue uactuin >0,063 mM. MunepansHas daza
oTop(hOBaHHOTO 0CaJIKa UMEET aHAJIOTUYHBIN MEXaHH-
geckuit cocTaB. OTIIOKEHNS HAKATUTMBAJIACH B TTHAMU-
YECKHU CIIOKOWHBIX 03€PHBIX YCIOBUSAX, C TEHACHIIUEH K
CHIDKEHUIO MHTCHCUBHOCTH aKKyMYJISLINH.

B ocHoBanum ciost 1.1 (6,55-6,30 m) Beigenena 113 1
1Mo a0COMOTHOMY MPEOOIaJaHMI0 TIBUIBLIBI JIPEBECHBIX
TaKCOHOB, TPE/ICTABIEHHBIX MPEUMYIIECTBEHHO 3epHAMH
Picea sect. Eupiceae (10 56%) u Pinus s/g Diploxylon (26—
54%). He3naunresbHy10 poib B CIIEKTpax UIPaeT MbUIbLaA
Betula sect. Albae (6-26%); equHU4IHBI MUKPODOCCHINN
Alnus glutinosa, Abies, Pinus sibirica i TIAPOKOINCTBEH-
HBIX TakcOHOB Acer, Corylus, Ulmus. B rpyrime MbUIBIEL
TpPaB U KyCTapHUYKOB IpeodraaaeT mbuibLa Artemisia (20—

40%), Poaceae (1o 24%), Liliaceae (no 18%), Cyperaceae
(mo 26%); MOCTOSIHHO BCTpPEYAIOTCS EIMHUYHBIE 3epHa
Chenopodiaceae, Cruciferae, Ephedra u np. Cpenun criop
noMuHUPYIOT Polypodiaceae w Bryales. brvxaiimm-
MH palloHaMH-aHaJOTaMH{ MOXXHO CUHMTAaTh 3allOBEIHHU-
ku [lewopo-Mnbruckuii (Pecrybnuka Komun) n Hyprym
(Kuposckas 0611.). CiopoBo-TibuIbIEBBIE CIIeKTpHI 13 1
OTPaXKAIOT PACIPOCTPAHEHHE CEBEPO- U CPEIHETACIKHBIX
¢dopmanuii, mpeAcTaBICHHBIX COCHOBO-OEpe30BO-€N0-
BBIMH JIECAMH C PEIKAM YYaCTHEM IIMPOKOIUCTBEHHBIX
TAKCOHOB OOpeasibHOM (IOpbI B YCIOBHUSIX YMEPEHHO-
KOHTHHEHTAJILHOTO KIIMMAaTa C MPOJIOJDKUTENLHON CypO-
BOM 3MMOM W KOPOTKHM TPOXJIaJHBIM JieToM. Ha ¢one
npeo0IaaHusi JIECHBIX IICHO30B B HAINIOYBEHHOM IO-
KpOBE CBOOOIHBIX OT Jieca IPOCTPAHCTB 3aMETHYIO POJTb
UTpajl KPHOKCEPO(PUTHBIC TPaBIHO-MOXOBBIE TpYII-
MUPOBKU U3 MOJIBIHEH C yJacTHEM MapeBbIX U 3(epHl,
COXPaHHBIIHECS, TIO-BUANMOMY, TIOCIIE KPUOKCEPOTHYIE-
CKOM CTaJMM MOCKOBCKOTO OJICACHEHUS U YCTYNHUBILHUE
OOJIBIIYIO YaCTh TEPPUTOPUH JICCHBIM [[EHO3aM TEPMO-
KCEPOTHYECKOHN CTAANU MUKYJIMHCKOTO MEXJICAHUKOBDS.

B croe 1.2 (5,70-4,50 m) cu3bie aneBpUTHUCTHIC TIIN-
HBl HEPaBHOMEPHO NEPECIanBalOTCs C IIMHUCTBIMUA U
QJIEBPUTUCTO-IIIMHUCTHIMU CYTIIMHKAMU, BbIme 5,40 M
npuoOpeTasi KOpUUHEBBIH OTTEHOK. Pacter noins necya-
How (pakuuu. Ha nryounax 5,51-5,48 m u 4,80-4,75 m
€CTh CHJIBHO OIIECYaHEHHBIE KOCOCIIOHUCTBIE HPOCIOH
C CJMHUYHBIM T'paBHEM, CJIOHKH OTMBITOTO mecka. Ot-
JeTbHBIE TIPOCIION «Pa30pBaHbDy, BBEPX 10 CJIOKO MPHU-
o0peTas HaKJIOH K BepinHe oBpara. OcaaKoHaKOIUICHHE
MPOIOIKAIIOCH B O3E€PHBIX, @ BBILIE — IPEUMYILECTBEH-
HO 03€pHO-00JIOTHBIX YCIIOBUSAX. DTAIbl CTAOMITN3AINH
U 3apacTaHusl KOTJIOBUHBI YE€PEAOBAUCH C SMU30AaMHU
AKTHBH3AIIUH JIUTOTIOTOKOB U TIOCTYTUICHUSI MUHEPaITh-
HOTO BELIEeCTBa ¢ BOAOcOOpa.

Puc. 2. Jlannble ananmuTH4YEeCKNX HcciIenoBanui paspe3a ORV: 1 — MenkooOmoMouHBIi MaTepual; 2 — MecoK; CyIIINHKH:
3 — omneCUaHEHHBIH, 4 — ANIEBPUTUCTHII WM OTTMHEHHBIN; 5 — mmHA; 6 — Topd; [II1: 7 — 550°C, 8 — 990°C; THmbl
OCa/IKOHAKOIUIEHHS: 9 — MUHEpanbHbIH (M — MUHEpaNbHBIA, M| — cO clTabbIMH ClleIaMi OPTaHHYECKOTO BENMIECTBA,

M, — ¢ 3aMETHBIMH CJIE/ITAaMU OPTaHHYECKOTO BemecTsa), 10 — MuHepanbHo-OnorennsIi (Mb — ciabo otopdoBaHHBIH,

MB, — otopgosannbIi, Mb, — CHIIBHO OTOP()OBAHHBIH; YUCIOBBIE JAHHBIE COOTBETCTBYIOT CPEHEMY apH(PMETHIECKOMY

snagenmto T, ; AT — paswocts Mexay T, u TTIIII, ), 11 — Guorennsii (b); nanHbIe rPaHyYIOMETPHIECKOTO

aHanm3a: 12 — menkoobaomMouHbIi Marepuan (> 1 Mm), 13 — necok (1-0,05 mm), 14 — anespur (0,5-0,005 mm), 15 — mmHa

(< 0,005 mm); mewTbIA: 16 — epeBbEB U KYCTAPHUKOB; 17 — TpaB 1 KyCTapHUYKOB; 18 — cropbr; 19 — rpaHMIb! MBUIBIEBBIX

30H. J{11 TpaHyIIOMETPHYECKOTO COCTaBa MPHUBEICHBI ITTaBHBIC MOAATIbHBIEC (PpaKIuu. AOCOIIOTHBIC TaTUPOBKH NPUBECHBI

o [Rusakov et al., 2017, 2019]; kannOpoBka BeInonHeHa ¢ ucnonb3oBanueM IntCal20: Northern Hemisphere B mporpamme
CALIB REV 8.2 (c), 1986-2020 [Stuiver et al., 2021]

Fig. 2. Analytical data from the ORV section: 1 — debris; 2 — sand; loam: 3 — sandy, 4 — silty or clay; 5 — clay; 6 — peat;
loss on ignition: 7 —at 550°C, 8 — at 990°C; type of sedimentation: 9 — mineral (M — actually mineral, M, — with traces of
organic matter, M, — with noticeable amount of organic matter), 10 — mineral-biogenic (Mb — with low peat content,
MB, — with medium peat content, Mb, — with high peat content), 11 — biogenic (b); grain size data analysis: 12 — fine-
grained material (>1 mm), 13 —sand (1-0,05 mm), 14 — silt (0,5-0,005 mm), 15 — clay (<0,005 mm); pollen: 16 — arboreal
and shrub, 17 — herbaceous and dwarf shrub; 18 — spores, 19 — boundaries of pollen zones. The data of particle size analysis
present the main modal fractions. Absolute dates are according to [Rusakov et al., 2017, 2019]; calibration was performed
using IntCal20: Northern Hemisphere in the CALIB REV 8.2 (¢), 19862020 software [Stuiver et al., 2021]
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Puc. 3. I'panynomerpuuecku

f sediments of the ORV section. The numbers of beds and layers are indicated in brackets.

Fig. 3. Particle size distribution o

Sample depths are in centimeters
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Bepxnroro gacts ciost 1.1 u cnoit 1.2 (6,30—4,50 m)
oxBaTteiBaeT 113 2. B ee cmopoBO-IIBUIBIIEBHIX CITEK-
Tpax TpeoOnamaloT 3epHa JAPEBECHO-KYyCTapHUKO-
BbIX TakCOHOB (42—78%), menbie crnop (15-54%)
U TBUIBIB TPaBSIHUCTO-KYCTAPHUYKOBBIX PAacTEHUH
(1-13%). B rpynme nepeBbeB W KyCTapHHKOB JOMH-
HUpYeT TbUIbIla COCHBI (10 85%); cyOmOMHUHAHT —
Betula sect. Albae (10-47%). Enunudnas! 3epHa €U U
onbxH. I1o cpaBHenuto ¢ I13 1 Bo3pacTaer noms NbLIb-
usl Ulmus (o 20%). PazHooOpa3Hbl MIMPOKOINCTBEH-
Hble TakcoHbl: Ulmus, Quercus, Acer, Corylus; omHO
3epHO Fagus ckopee Bcero mepeoTiokeHo. B rpymme
TPaBSHUCTO-KYCTAPHUYKOBBIX PACTCHHU TpeoliamaeT
neutblia Liliaceae, Cyperaceae, Poaceae. OTHOCUTENb-
HO BEJIMKa POJIb MBUIBIEI TYHJIPOCTEMHBIX U KPHOKCe-
podbuTHBIX TakcoHOB: Artemisia (1o 38%), Ephedra
(mo 4%), Compositae (1o 28%) u np. B rpynme cnop
TOMHUHHUPYIOT 3epHa Polypodiaceae (45-59%) mu
Sphagnum (1o 34%); menblue — Bryales. bivoxaiiimm
palioOHOM-aHAJIOTOM MOXKHO CYHMTaTh COCHOBBIC Jieca
HenTpanpHo-JIeCHOTO TOCYTapCTBEHHOTO MPHUPOIHOTO
o6uocdepnoro 3anoBennuka (TBepckas o6im.). I13 2 ot1-
pakaeT pacnpoCTpaHEHHE CpPEHE- U FOKHO-TACKHBIX
0epe30BO-COCHOBBIX JICCOB ¢ HE3HAYMTEILHON MpUMe-
ChIO IIUPOKOJIMCTBEHHBIX TOpoA (my0a, Bsiza, KIeHa,
WibMa, OPCIIHUKA) U PEIKUM y4acTHEM B JPEBOCTOC
€JI1 ¥ OJIbXU B YCIIOBUSX YMEPEHHO-KOHTHHEHTAIBHOTO
KiuMara. B mojuiecke mpou3pactaii KMMOJIOCTb, Jie-
[IMHA, KYCTAPHUKH CEMEICTBa JIOXOBBIX. Ha OTKPBITHIX
y4acTKax COXPaHsIMCh KyCTapHHKOBBIC BHBI Oepe3 U
TYHIpOCTeNHbIe coobmiecTBa. Ha ¢one mpomomkaro-
LIETOCsI MOTEIICHUS W KOHTHHEHTAJIU3AIlUH KJIMMaTa
TEPPUTOPHS OCTaBAJIACh B TEPMOKCEPOTUYECKOU cTa-
JIUH MUKYJIUHCKOTO MEKJICIHUKOBBSI.

B nByx cnekrpax 113 2 (5,70-5,55 m) pe3ko Bo3-
pacTaeT MPOIIEHTHOE COACPKAHWE WJIbMa B TPYIIIE
JIEPEBbEB U KYCTApPHHUKOB, CIIOP — B OOIEM COCTaBe.
H3MeHeHue Bcero IByX KOMIIOHEHTOB MOYKET OTPakaTh
JIOKaJIbHBIC [IEHO3BI OEPEroBoii 30HBI BOJOEMA NPU He-
M3MEHHOM XapaKTepe 30HAJIbHOH pacTHTEIbHOCTH.
Ha rimybunax 5,48-5,70 M pe3ko CHUXKAKOTCA T, 5
B OTACJBHBIX MPOCIOSX B JBa-TPU pasza BO3pacTacT
cofepxanue recka (10 57%), 4To MOXKET OBITh BEI-
3BaHO YCHJIEHHEM JINTOIIOTOKOB M (WJIHM) M3MEHEHHUEM
HWCTOYHHKOB CHOca. YeTkas JIMTOJIOTHYECKas TpaHU-
1a Ha 5,74 M OTBEYaeT Pa3MBIBY 3TOM TOJIIH, TpEa-
royiarasi BO3MOXKHOCTh TEPEOTIOKEHUS O3HAUYCHHBIX
mukpodoccunuii. B nnteppane 4,80—4,50 M npr3HaKu
nepepplBa B OCAIKOHAKOIUICHHH TaKXke (UKCUPYIOT
MOTCHIIMANILHEIN pa3MbiB. EMy comyTcTBOBasIO GoIee
AKTUBHOE TOCTYIUICHHUE TecKa ¢ Bogocbopa (1o 72%)
1 OBICTPOE BOCCTAHOBJICHHUE MEPEOOBOIHEHHS U TOP-
(hoHakomIICHUS.

TakxuM 00pa3oM, B IEpBO¥i MTOJIOBUHE MUKYJITHHCKOTO
MEXJICHUKOBBS JIaHAMA(THAS KapTHUHA Oblia Onn3ka

K CEBEpPHOMU U CpeHEH, a 3aTeM CpeaHeN U HKHOHU Tail-
T'e B YCIOBHSIX YMEPEHHO-KOHTHHEHTAIHHOTO KIIMMaTa.
Ha oTKpHITBIX ITpOCTpaHCTBaX COXPaHIIMCH KPHOKCE-
pOodUTHBIE pacTUTENbHbIC TPYHIUPOBKU. B ycaoBusx
cTaOuiu3anuy JTHEBHOW IOBEPXHOCTH CYIIECTBOBAI
JIOKaJIbHBIN 03epHBIN Oaccelin [Garankina et al., 2019].
l'eonormueckass nmeTonuch 3adukcupoBaga MUHUMYM
14 »TamoB ero pa3BUTHA, OTBEUAIOIIUX MPOCIOSM
MOIHOCTEIO 5—40 cMm. CraOuibHbBIE YCIOBUS OCAIKO-
HAKOIUICHUS CMCHSUIM TIEPUOJLI KOJICOAHWS YPOBHS,
BEIpaXXaBIIMECS B 3apaCTaHUU W MMH30AMYECKON TPO-
TOYHOCTH KOTJIOBHUHBI.

PannemMukyIMHCKUN BO3pacT maykud 1, BOCCTAHOB-
JICHHBIA TIO0 TMAJTUHOCIEKTPaM, XOPOIIO COTIACyeTCs
¢ U-Th Bo3pacToM MOACTHIAIOMIMX CIOUCTHIX TJIHH
121-144 Teic. 1. H. [Rusakov et al., 2019], a ee monHas
COXpaHHOCTH BBI3BIBAET COMHEHUs. PaHee HapymieHHs
CTpaTUGHUKAIMM MHUKYITHHCKOW TOP(SIHO-TITUHUCTOM
TOJIIIIN, MPOCIION TIECKOB, TOp(a U paCTUTEIHHOTO Jie-
TPUTA W OTTOPTHYTHIE OT OCHOBHBIX MAaCCHBOB «KY-
ckd Top(ha» CTPEeMWIHUCh OOBSCHUTH €€ BOBICUECHHEM
B KaJIMHUHCKYI0 MopeHy [lopioBa, 1968; Hosckwuii,
1975; MockButuH, 1965]. OnHako pa3MbIBbI, IEPEOT-
JIOXKEHHUE U «Pa30PBAHHOCTHY MPOCIOEB BEPXHUX JIBYX
TpeTel mayky | BIIOJTHE COOTBETCTBYIOT MOCTCEANMEH-
TaIMOHHOW YPO3MOHHON U (WJIM) KPHOTCHHOHN Tepepa-
0OTKe in situ B KOHIIE MUKYJIMHCKOTO U B BaJIJACKOM
BpEMEHHU. JTO MOATBEPKIAACT U BEHIIAJCHHUE B pa3pese
KJIACCUYECKUX» TOP(HOB MHKYIMHCKOTO ONTHMYyMa
[Topnosa, 1968; I'puuyk u nap., 1973; baswmmeBckas
u 1p., 1984], yactuuno 3adukcupoBaHHOE U B paspe-
3e-ananore «Yepemornranka A» [Novenko et al., 2005].

Hauka 2 (4,50-4,05 m) BoimenseTcss OMOTCHHBIM U
MUHEPaIbHO-OMOTEHHBIM THITAMU OCaJIKOHAKOILJICHMSI.
Camnporneny co CIpecCOBAHHBIMU HEPA3I0KUBILIUMHUCS
PACTUTEIIEHBIMH OCTAaTKAMH TEPEKPHITHl MHHEPah-
HO-OMOTEHHOW Na4ykol ¢ yObIBaroIiel BBepx 0oTopdo-
BaHHOCTBIO. XOPOLIO COPTUPOBAHHBIN AJIEBPUTUCTHIN
CymMHOK ¢ mpeoOnaganuem ¢pakuuu 0,01-0,05 mm
MPUHITUIHAIBHO OTIMYCH OT MOACTHIAMUX. YerT-
Kas BEpXHsS TPaHMIA MaJaeT K BEPIIMHE OTBEPINKA;
HIDKHSS BOrHyTa. [lauka Hakonmuiaach B TUHAMUYECKH
CIIOKOMHBIX 3a00JI0YCHHBIX YCIIOBUSX, C TCHICHIUCH
nepexofa (¢ ~4,25 M) k cyba’panbHOW 0OCTaHOBKE.
Hanuumne necyansIx 3epeH HE UCKIIOYAET MOCTYTUICHUS
BEIIeCTBa ¢ BomocOopa.

B OWoreHHBIX Ocaakax OCHOBAHHS MHauyku (4,50—
4,30 m) Beigenena 113 3. B oOmem cocraBe TOMHUHH-
pyrot criopsl (1o 80%), mpeacTaBlIeHHBIE B OCHOBHOM
Polypodiaceae. B Tpyrme HEeMHOTOYHCIEHHBIX TpaB
U KyCTapHUYKOB TpeoOnanaer meutblia Cyperaceae, B
JIpeBECHO-KyCcTapHUKoBOU — Pinus s/g Diploxylon et
Betula sect. Albae, uTo OTBe4aeT MEPHUIVISILHATLHBIM
TPaBsIHO-MOXOBBIM TYHJPOBBIM COOOIIIECTBaM, pac-
MIPOCTPAHHUBIINMCS] Ha OTKPBITHIX HE3aJIECEHHBIX IPO-
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CTpaHCTBaX B YCJIOBHUSX IIYOOKOTO HOXOJIONAHMS KIIU-
Mara. HesHaunTenbHyO pollb B JaHAMAPTAaX WUTpasu
COCHOBO-0EpE30BbIe PEIKOJIEChS ¢ PEAKHM y4acTUEM
B PEBOCTOE HanbOoJee BHIHOCIHUBBIX HIMPOKOJINCTBEH-
HBIX TaKCOHOB. DakTOp MEPEOTIOKEHNS MBUIbIIBI UIIb-
Ma u 1y0a u3 6oliee IPEeBHUX 0CATKOB UCKITIOUATh HEllb-
3. Ho He UCKIIIOUEHO, YTO PEeAKHE MIBMOBBIEC LIEHO3bI
MOTJIM COXPAHSTHCS B OaronpHUsITHBIX MECTOOOUTAaHH-
SX JIOKaJbHBIX Jlelpeccuil penbeda, MOCTEHNEHHO Ie-
rpagupys, Ha 4TO yKa3bIBaeT HACHIIIEHHWE OTOP(OBaH-
HOM Ma4KH KPYIHBIMH APEBECHBIMU (parMeHTaMu.

Topd mauku 2 (T13 3) aatuposan **°Th/U-meTomom
114-115 (116) TBIC. 1I. H., YTO TIO3BOJUIIO OTHECTH €TO
HaKOTUICHHE K (PUHAITY MUKYJIIMHCKOTO MEXKIICTHUKOBBSI
[PycakoB u ap., 2017]. Ho BricOKas CTeneHb COXpaHHO-
CTH Marepuajna 0e3 SBHBIX MPHU3HAKOB MEpPEeMEICHHS,
0IM30CTh MOJTYYEHHOTO BO3pAcTa K pyOexy MUKYIHH-
CKOM M KaJMHUHCKOW AIIOX W BBICOKHE 3HAYECHMSI €ro
CTaHIAPTHOTO OTKJIOHEHUsI, OTCYTCTBHE B pa3zpese CIo-
POBO-TIBUIBLIEBBIX CHEKTPOB, OTBEYAIOIIMX TEPMOTH-
TPOTHUYECKON CTAJANN MEXIICIHUKOBBS, CTaBAT BOMPOC
0 HAJIMYHH 3/1€Ch KPYTTHOTO CTparurpadudecKoro nepe-
priBa. Xapakrep crekrpoB 113 3 u crpaturpagpuueckoe
MOJIOKEHNE OMOTEHHBIX OCAJIKOB TMO3BOJISIIOT MPEATIO-
jarath, YTO OHM HAKaIUIMBAJIMCh B OIHY U3 XOJIOJHBIX
(a3 KaTMHUHCKOW CTaJUH BAIIAHCKOTO OJICICHCHMS,
KOTJla Ha Y4acTKe MOJYYHMIH pa3BUTHE 3a00J0YeHHBIE
naHmmaThl, a 03POBUIHOE TOHWKEHHUE 3aIIOTHSIOCH
OMOTeHHBIM U MUHEPAIbHO-OMOTCHHBIM BEILIECTBOM.

Ilauka 3 (4,05-0,00 m) ¢ MuHEpaTHHBIM THIIOM
0CaJKOHAKOIUICHUS pa3JielieHa Ha TPH CIIOsl.

B THnWYHOM 10 OTIMHEHHOTO CyIIWHKE cros 3.1
(4,05-3,65 m) ete 3aMEeTHBI CIIEABI OPTaHUIECKOTO Be-
IIeCTBa C TEHACHINEH K CTAaHOBICHUIO Cy0aspabHBIX
ycioBuili. HecMoTpst Ha MONIMMOJANBHOCT, CyMMap-
HBIE COOTHOIIEHUS TIeCKa, aIeBPUTA M TIMHBI IPUMEp-
HO paBHBI, XOT4 A0y necka pacteT. Hwknue 5-10 cm
OHOPOIHOTO MaTepHalia HapyIIeHbl Pa3BETBICHHBIMHU
YepHBIMH JIMH3aMHM W THE3JlaMHu Iecka. Beime mpo-
SIBIISIETCS. HEPETYNIApHasi TOHKas KOcCas CIOUCTOCTh C
MaJicHUEM, KaK M TPaHMIl MTAUuKH, K BEPIIMHE OTBEpPII-
Ka; CJIOWKHM YTOJIIAKOTCS MO NaACHHUIO. TeKCTypHBIN
PUCYHOK COOTBETCTBYET CKIIOHOBO-IIPOJIFOBHAIEHOMY
3aMlOJTHEHUIO Bpe3a B YCJIOBUAX JIOKAIBHOTO TIEPEyB-
NaXKHEeHUsA. VICTOUHMKOM MOIIIM CIIy’KUTh OTJIOKEHUS
MeXIypeunid (B T. 4. MOUYBEHHBIC TOPU30HTHI) U 3a-
JIETaI0IINe THIICOMETPUYECKH BBILIE 03€PHO-00IOTHBIE
TOJIIH, aHAIOTHYHBIC CJIo0 1.2.

B cnexrpax /13 4 (4,30-3,65 m) Ha KOHTaKTe Mayex
2 v 3 mpeobagaeT MbUTbIIa METKOJIMCTBECHHBIX TTOPOT —
Alnus incana (no 20%), A. glutinosa (1o 26%); 3epHa
MBUTBI(BI XBOWHBIX W IIHPOKOJIMCTBEHHBIX JIEPEBHEB
enuHUYHBL. B o0mieM cocTraBe CHEKTPOB 3HAYMTEIIb-
Ha JIOJS CIIOp, TpencTaBieHHBIX Bryales (mo 80%) u
Polypodiaceae (10 90%). [lanuHOCHIEKTPHI OTpaXKaroOT

pacnpocTpaHeHHe MEIKOIMCTBEHHBIX JIECOB CEBEPO- U
CpelHeTae)HBIX (OpMaIUil ¢ PEIKUM y4acTHEM Hau-
Ooiee XIIAOYCTOWYMBBIX TPEACTABUTENEH MIMPOKO-
JIUCTBEHHOH (hopbI (KJIeH, Jiuma, WIbM, JemuHa). He-
3HAYHUTENBHBIE TUIOMIATN OBLIM 3aHSATHI CMEIIaHHBIMHU
JIeCaMH C Y4acTHeM ellv, JIMCTBEHHHUIIBI, COCEH, Oepe-
3bl, OJIbXH; OTKPBITHIE HE3aJIeCeHHbIE MPOCTPAHCTBA —
JIYTOBBIMH W TPaBSHO-MOXOBBIMU TPYIIIMPOBKAMH, B
TOM YHCJIE TYHAPOBBIMH OCOKOBO-3€JIEHOMOIITHBIMHU.
Knumar 6511 X0nmogHee 1 BlIaKHEe COBPEMEHHOTO.

CKJIOHOBO-TIPOJIIOBUANIBHBIA T€HE3UC OTIOXKECHUI
JTaeT OCHOBAaHHUE CBS3aTh BHICOKOE COMAEPYKAHHE IMbLIb-
usl Corylus (mo 50%) B MCKOMaeMbIX CIIEKTpax, (UK-
CHPYIOIIMX B IEJIOM XJIaJ00OUBBIC JTaHTAPTHI, C
OTpaKEHUEM JIOKAIBHBIX (DUTOIEHO30B, (POPMHUPOBAB-
IIMXCS B YCIIOBHUSAX OBPaXHO-0AJIOYHOTO perbeda.

Pe3kas cmeHa xapakTepa MaIHMHOCIEKTPOB U OWO-
TeHHOTO THIIA JIUTOTeHe3a Ha MUHEPaIbHO-OMOTeHHBII
Ha rpanute [13 3 u 13 4 (4,30 M) mo3BossieT npearnona-
rathb IepepbiB B 0CaIKOHAKOIIIEHHUH, a CTpaTUrpaduye-
CKOE TTOJIOKEHHE OCAKOB OTHOCUTH PEKOHCTPYUPOBaH-
Hble naneonanamadTer [13 4 Kk MOJIOro-IIEKCHUHCKOMY
MEKCTaualy, 4to moarsepxkaaercs “C maramu B WH-
TepBajne 52-26 Teic. Kal. JI. H. [PycakoB u mp., 2017].
B cpenneBammaiickoe Bpems 31ech (OPMHPOBAIUCH
9PO3MOHHBIE BPE3bl, 3AMOIHSSACH POIIOBUAIHHO-CKIIO-
HOBBIM MarepuasioMm [Shishkina et al., 2019]. Drambt
aKTHBH3alUK  MOP(OIUTOMUHAMUKN  MPEPHIBAIUCH
MeprolaMy  CTa0WIIM3alliK JTHEBHOW ITOBEPXHOCTH,
(ukcupyeMpIMi cepreil 3(peMepHBIX MOTPeOeHHBIX
nous craguu MIS 3 [Belyaev et al., 2020]. Buepssie
MajeonoyBa WHTEPCTAAMAIHLHOTO TOTETUICHUS, Ipe-
IIECTBOBABIIETO KPUOTUTPOTUYESCKON CTaJUU Bajiai-
CKOM »110XH, OBl 0OHapyxeHa emie JI.M. ba3zunesckoii
¢ xoyuteramu [1984].

C mryOunst 3,65 M 1 10 JHEBHOM ITOBEPXHOCTH 3HA-
uenus [T, Murumanbrbl. Tomma chopmuposana B
MPOIIECCe MHHEPAITBHOTO OCAAKOHAKOTICHHSI.

Cnoii 3.2 (3,65—1,80 m) — onlecyaHEHHBIN WK TIeC-
YaHO-TJIMHUCTHIN CYIIMHOK ¢ O0Jiee TOHKOIMCIIEPCHBI-
MU IPOCIIOSMH, HECOPTHPOBAHHBIM, MECTAMU CLIEMEH-
THPOBaHHBIA, BMemaeT 10 12% o0O0IOMKOB KpymHEe
1 cm. ['paHuUIIBI TMH3 W TIPOCIIOCB HAKIIOHHEIC, BOJTHU-
cThIC, si3bpIKOBaThIe. Ha mrybune 1,85-2,20 M Hecormac-
HO BJIOKEHA JIMH32, HACHIIIEHHAas 00JIOMKaMH BIUIOTh
710 METIKMX BasyHOB. Cioi o6ianaeT MHANBUIYaTbHO-
CTBI0O MEXaHUYECKOTO COCTaBa M COOTBETCTBYET JHHA-
MHUYECKON aKTHBHOCTH 3Tarna GOpPMHUPOBAHUS U 3aI0JI-
HEHHS Pa3HOMACIITaOHBIX BPE30B.

CootBetcTBytomas cioro 3.2 [13 5 oxapakTepuso-
BaHA JIByMs CXOJHBIMH TAJIMHOCIIEKTpAaMHU C TIIyOWH
3,55-3,60 u 2,10-2,20 m Ha dhoHE OTCYTCTBUS MUKPO-
¢doccunuii B octanbHbeIx 00pasuax. CeKTpsl cofepikaT
UG EOUHUYHBIE 3epHa IPEeBECHO-KYCTapHUKOBOM
MBUIBLEI (€M, COCHBL, O€pe3bl, OJIbXU CEpPOi), Mallo 3e-

Becrauk Mockosckoro YHUBEPCUTETA. CEPuA 5. I'Eorraons. 2022. Ne 4



96 IIEPEMELKAS U JIP.

peH TpyMIlbl TpaB U KycTapHUYKOB. B o0mem cocrae
qoMuHUpyIoT cropbl (70-75%): Polypodiaceae (40—
60%) u Bryales (30-55%). [13 5 oTBedaeT XOIOMHBIM
YCJIOBUSM OCTAILIKOBCKOW CTaJIMH BaJJAUCKOTO OJiefe-
HEHUS C TOCIIOJICTBOM TPaBSHO-MOXOBBIX €PHHUKOBBIX
TyHap. Pe3kuii nepexon ot Termbix yciaosuit (113 4)
noxonomanuio (113 5) mogkperseTcss MHHEpPAIbHBIM
TUIIOM JINTOTCHE3a M SPKO BBIPAXKECHHBIM (NIFOBHAJIb-
HBIM T€HE3HCOM OTIOKEHUH.

CrnenyeTr OTMETHTbH, YTO B JIByX M3 ILIECTH OMHUCAH-
HBIX criopoBo-TbUIbIEBBIX 30H (I13 3 u 113 5) sTamsr
[IyOOKOTO TOXOJIOAAHUSl KJIMMara COMPOBOXKIAINCH
IIUPOKUM PaCIPOCTPAHEHHEM TPaBSHO-MOXOBBIX CO-
obmiectB ¢ ydactueM cruop Polypodiaceae. x niepu-
CIIOPHI HE COXPaHWICS, YTO HE IMO3BOJIIET YBEPEHHO
OTIPENENNTh MX TaKCOHOMHUYECKYIO NMPHHAIEKHOCTD
mo poxa. IlpencraBurenu 3TOro cemeicrBa pacrpo-
CTPaHEHBI MO0 BCEMY 3€MHOMY MIapy; TaK, IUTOBHH-
ku Dryopteris filix-mas © KOYeIbDKHUKU Athyrium
filix-femina ocBownu ['pennanguio, CKaHIUHABHIO,
Konbckuit n-oB u ceBepo-Boctok Poccuu [JKuszup pac-
TEHUH..., 1978]. D10 mo3BoOIsAET Mpenmnoiararb, 4To B
COCTaBE€ TYHJIPOBBIX COOOIIECTB XOJMOAHBIX AIOX O3~
HETO TUICHCTOLIeHA 3HAYUTEIHHYIO POJIb MOIJIM UTPaTh
MIPEJICTABUTENN TOACEMEUCTB HIMTOBHUKOBBIX, KOUe-
IBDKHUKOBBIX U IpyTrux Polypodiaceae.

[ToHBIHE CYIIECTBYIOT JBE TOYKH 3PCHHS Ha TeHE-
3uc cios 3.2. CormacHo OIHOM, 3Ta TOJIIAa MOPEHHI Ka-
nuHuHCKoro oneneHenusa [CykadueB, Hegoceesa 1954;
Mocxksutus, 1965; HoBckuit, 1975; Cynakosa, 2012].
[IpuBepxkenusr Bropoit [YeOorapeBa, Maxkapriuesa,
1974; bazunesckas u ap., 1984] oOTHOCST ee K IETOBH-
AIBHO-CKJIOHOBOMY, B TOM YHCIIE CONUMDITIOKITMOHHOMY,
MECTaMH OIOJI3HEBOMY, IPOJIOBHAIFHOMY THIIaM, I10-
JTYYUBIIAM DPa3BUTHE B MEPUIIIALNUATBHBIX YCIOBHSX.
[Monoxxenue nauku 2, cnoes 3.1 u 3.2, crparurpadude-
CKU BBIIIIE MOJIOTOIIEKCHUHCKUX OCAJKOB, M WX Iajie-
onaHImapTHAS ¥ JUTOTCHETHYECKAass WHTEPIPeTalum
3aCTaBISIOT HAC MMOTYEPKHYTH POJIb JIOKATBHOTO Bpe3a-
HUS B CPEIHE- U MO3HEBAIIACKOE BPEMS B HECKOIBKO
ATaroB, Pa3JENCHHBIX 3MHU30aMU CTaOWUIH3aIH 3PO-
3uoHHBIX (hopM [Shishkina et al., 2019]. BeiBox 06 nx
MIPEPHIBUCTOM PA3BUTUH COTIIACYETCS C MAJIOMOITHBIMHU
nejgocenMMeHTaMu Bo3pactoM 15-20 Teic. Kam. J. H.,
MapKUPYIOIIUMHU TOTPEOCHHBIC CKJIOHBI BPE30B, U TI0-
CIIEYIOIUM OOJIOMOYHBIM BHITIOTHEHHEM 3PO3UOHHOM
(hopMbI BILTOTH A0 11 THIC. Kaul. JI. H. B 3TIOXY JeTIsIra-
run [PycaxoB u np., 2017; Garankina et al., 2019].

Cnou 3.3 (1,80-0,00 m) naubGonee OTHOPOIHBIX
AJICBPUTUCTBIX CYIIMHKOB MMEET KOHTPACTHYIO JIMH-
30BUIHO-CJIONCTYIO O LBETY TeKcTypy. Ha rmyOmnax
1,80-1,70, 0,92-0,75 u 0,47-0,43 M ecthb mpocoH
AJIEBPUTUCTO-TJIMHUCTOTO CYIIIMHKA U aJCBPUTHCTOM
[JIMHBL; BEPXHUI W HIDKHUN — CO clieJlaMyd OpraHuye-
cKoii (a3pl. OCHOBHASI Macca IPUXOAMUTCS Ha JIECCOBYIO

(hpaxmuro. Hakorenne Tonmm oTBeyaeT HU3KOIHEpre-
TUYECKUM, HO JUHAMUYECKH HEOAHOPOAHBIM YCIOBHU-
SIM TIpeoOIaiaHus CKIIOHOBOTO CTOKA C MPHIIETAFOIIEr0o
Mmexaypeubs [Belyaev et al., 2020].

JIBa pe3ko paznuyarommxcs 1mo oOIeMy COCTaBy,
JOMHHHUPYIOIIUM TaKCOHaM M MCKOMAaeMOH MannHO(-
nope obpasna ¢ youn 1,80-1,85 n 1,48—1,53 m 00b-
enuHeHs! B /13 6. HecMOTps Ha CMETIaHHEBIN XapakTep,
CIEKTPHI OTPAXKAIOT PACIIPOCTPAHEHHNE MEIKOJIMCTBEH-
HBIX U COCHOBO-OEpPE30BBIX JIECOB C PEIKUM yUacTHEM
ONIbXH W Ja)Ke IMHUPOKOIMCTBEHHBIX TAKCOHOB B YCIIO-
BUSIX 3HAUUTENILHO OoJee TeruibiX, yeM [13 5. Ha my6u-
Hax <1,50 M BbIIEIUTE MUKPO(OCCHIINY HE YIAIOCH.

Benuarommii pazpe3 ORV croii 3.3, mo Bceil BU-
JIUMOCTH, (OPMHUPOBAJICS B TOJIOICHOBYIO 3MOXY. [y-
MYCHPOBaHHBIN TIPOCIION B €0 OCHOBAaHUU JAaTHUPOBAH
pyOexoMm cyOOopeanbHO U cyOaTIaHTHIECKON CTaiui
[PycakoB u gap., 2017]. OgHako OTCYTCTBHE MHKPO-
(hoccunuit M OIM30CTh K MOBEPXHOCTH HE TO3BOJISIOT
WCKJIIOYUTh OMOJIOKEHHE DPaTUOYTIIEPOTHOTO BO3pac-
ta. TexcTypa, cocTaB U 3HaYUTEIHHASI MOIIHOCTH CJIO,
pe3KHe pa3anyus MaTHHOCIEKTPOB B ABYX €IUHCTBEH-
HBIX WH(GOPMATUBHBIX JJIS CIIOPOBO-TIBUIBIIEBOTO aHA-
nu3a o0pas3iax POAHSIT €ro ¢ NETIOBHAIBHON ITavyKoH,
BCKPBITOM B CXOXEH reoMOp(hOIOTHIECKON MO3UIIH
paspe3om ORZ (amamor Uepemommamka A) [Belyaev
et al., 2020]. TloacTrnast MOITHYIO CEPHUIO IEIOCETH-
MEHTOB CPEIHETOJIOIIEHOBOTO BO3PacTa, OHa MOXKET
OBITh PAacCMOTpEHa KakK OTBeT JaHAmadra Ha mepe-
CTPOWKY OT XOJIOJHOM OOpeabHOM CTaIuK ToJIoNeHa K
aTIaHTUYECKOMY MOTEIUIEHHUIO.

BBIBO/IbI

Pe3ynbpraThl KOMIUIEKCHBIX aHATIUTHYECKHX HCCIIe-
JIOBaHUH MO3BOJIMIIM BBIAENUTS B pa3pe3e ORV kak Mu-
HUMYM YE€ThIpe JOKAJIBHBIX JaHMIA(THIX IIepeCTPOii-
KU B TIpefiesiax AeTpeccui MOCKOBCKOTO penbeda.

B paspese oTCyTCTBYIOT OTJIOKEHHSI, OTBEYAIOIIHE
ONTHMYMY MHUKYIMHCKOTO MEKJIETHUKOBBS, KOTOpPOE
MIPEJCTABICHO 37I€Ch MCKIIIOYUTEIHHO TEPMOKCEPOTH-
YeCKOU CTaIueEH.

T'opu30HT aBTOXTOHHBIX TOp(}OB, OOHAKEHHBINH OB-
paxkHoit cuctemoil IlyxOor—YepeMOIHUK U HIMPOKO
MCTOJIB3YEMBIA KaK CTpaTUrpaQuuecKuil pernep MUKY-
JIMHCKOTO TEPMOXpPOHA, BO3MOXHO, MECTAMHU CIIEAYET
OTHOCHUTH K OJHOW W3 HadaJbHBIX (Da3 KaTWHUHCKOU
CTaJuu Bajdaiickoro oneneHeHud. K stomy moaran-
KMBaeT HETUIIMYHAS aCCOUMAIUS MePUIISAIHATBHBIX
MaJIMHOCHEKTPOB M CKOIUIEHHH JPEBECHBIX MaKpoOo-
CTaTKOB, a TaKXe BBISBICHHBIH CTpaTUTpaduIecKuii
MEPEPBIB C O3EPHBIMU TUTTUSIMH Hadasla MUKYJIHHCKOTO
BPEMEHH.

CpenHe- W TO3IHEBaIJANCKUE JIMH30BUAHO-CIIO-
UCThIe OMOTEHHO-MWHEpaJbHbIE W MHHEpAIbHbIC
OTJIOKEHHUS] BMEIIAI0T MHOXKECTBO HAKJIOHHBIX 3PO3U-
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OHHBIX TPaHUI], OTBEYas IMPEPHIBUCTOMY CKJIOHOBO-
MPOJTFOBHAJILHOMY HAKOIUICHHIO. B COBOKYIHOCTH C
XpOHOCTaTUTPaQUUECKON MO3UIUEIN ITO OMPOBEPraeT
MPEINOJIOKEeHNUS O TIALUATBHOM T'€HE3HMCE BIIOXKEH-
HBIX B HUX JIMH3 «BATYHHBIX CyTJIMHKOBY, Oonee 70 et
OCTaBABIIIKXCS HA MIOBECTKE HAYYHOU JUCKYCCHH.

lomonieHoBas smoxa B paspese MpeacTaBiIeHa JUIIb
SMU30/I0M JICTIOBHAIILHOM aKKyMYJISIIUH, aTpUOyTHUDPY-
€MOI K OZHOM W3 €ro XOJIOAHBIX CTaJAUi U HE Xapak-
TEPUBYIOIIECH CII0KHYIO TOJIOIICHOBYIO HCTOPHIO Pa3BU-
THS y4acTKa B LIEJIOM.

3adukcupoBaHa MOTEpsi IMajeoreorpapuuecKoi
nH(pOpMAIMK TSI Pa3HBIX IO MPOJOKUTEIHHOCTH
BPEMEHHBIX OTPE3KOB: KaK MHUHUMYM I TEPMOTH-

rpoTHyYecKor (a3bl MUKYIUHCKOTO MEXIICAHUKOBBS,
3HAYUTEILHON YaCTH BaAJIJAalCKOIM U TOJIOILEHOBOM 3II0X
BCJIEJICTBUE DIU30AMYECKON aKTHBH3AIMH SPO3HOHHBIX
MIPOIIECCOB.

Hanwmuume crparurpaduueckux Hecornacwii B pas-
pe3e ORV He mOo3BOJISET UCIIONIB30BATh €T0 B KAYeCTBE
OTIOPHOTO TSI PEKOHCTPYKIIUU TPUPOIHOM cpensl bo-
pHUCOTIIEOCKOM BO3BEHINICHHOCTA B TMO3AHEM IUICHCTO-
neHe u rojonene. [IpucyrcTeue cnoes, copMupoBaH-
HBIX B PE3yJBTAaTe 3alOJTHCHUS 03€PHBIX JACTPECCHI U
SPO3MOHHBIX BPE30B, JTa€T BO3MOXKHOCTH INPHUBIICKATH
UX JETAbHYIO TPAaHyJIOMETPUICCKYIO XapaKTEPUCTHKY
B Ka4eCTBE YYTKOTO WHAWKATOPA MO3HETLIEHCTOIICHO-
BOU JMHAMUKH JIOKAJIBHBIX TUTOIIOTOKOB.

Bnazooapruocmu. ViccnenoBanus BHITOTHEHBI pH prHAHCOBOM omnepxkke PH® Ne19-77-10061 B wacTu moe-
BBIX HCCIICOBaHMI; aHATUTHIECKHE pabOTHI TpoBeneHB! B paMkax TeMbl I3 Ne AAAA-A16-116032810089-5.
Amnanu3zarop Fritsch ANALYSETTE 22 NanoTec 3akyruien mmo [Iporpamme pasputust MI'Y. ABTops! Oaromap-
HeblI 3a iomouts B.P. benseny, E.Jl. Tynsaxoy, A.W. bongapio, M.b. Hecrepogoit, }O0.B. IIIumkunoi.
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NEW DATA ON STRATIGRAPHIC IMPORTANCE OF THE CHEREMOSHNIK
SECTION (YAROSLAVL OBLAST)
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For several decades the northeastern slope of the Borisoglebsk Upland has been a focal point for natural
scientist interested in geochronology and Quaternary environmental reconstructions. A key reference section
of the Upper Volga River region is a set of geological cores, exposures and excavations on the side slopes of
the Puzhbol Gully system. The ORV section (Eastern Cheremoshnik Gully) was studied in detail applying the
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comprehensive analytical approach. We revealed an intermittent geological record of local transformations in
the exposed sequence as follows: unstable infilling of a lacustrine depression by mineral and mineral-biogenic
sediment during the Mikulin thermoxeric stage; biogenic and mineral-biogenic accumulation in waterlogged
areas during the transition to subaerial deposition under periglacial environment of an initial phase of the Early
Glacial; discrete erosion and accumulation with associated slope processes during Pleniglacial; and just an epi-
sode of colluvial deposition attributed to a cold Holocene stage. Hiatuses in the paleogeographic record were
identified for several periods of different duration, at least for the Mikulino thermohygrotic interglacial stage
and for significant intervals of the Late Glacial and the Holocene, mainly because of the occasional activation
of erosion processes. Stratigraphic discordances exposed in the ORV section have shown its deficiency as a
reference one for the reconstruction of the Late Pleistocene and Holocene environmental history of the region.
Nevertheless, we can use fractional particle size distribution of the layers formed by sedimentation of lacus-
trine depressions and erosion cuts as a sensitive indicator of the local Late Pleistocene lithodynamics.

Keywords: Borisoglebsk Upland, Late Pleistocene, Holocene, grain size analysis, palynological analysis
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