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[MpencraBiieHbl pe3yJbTaThl MTAJICONTOYBEHHBIX U MajieoreorpaduyecKux peKOHCTPYKIIME Ha HOBOM KJTIO-
yeBoM yuyacTtke “Bbomnpmas KyspMuHKa” B IIpenesax ceBepHOM YacTH JIecoCTenHoM 30Hb BocTouno-EBpo-
neiicKoit paBHUHBI (BbICOKas moiimMa p. BopoHex, ceBepHast okpanHa noc. bosnbias KyzsMunka Jlvnerr-
Koit o6iactn). [1pu onpeneneHnn Bo3pacTa aJUTIOBUAIBHBIX OTJIOKEHUI Ha pa3HOi ITTyOMHE TTOYBEHHBIX
pa3pe3oB JaTUPYIOLIMMU MaTepuaiaMu ObUTU apTeaKThl apXeOJIOTUUYECKUX KYJIbTYp, TYMYC ITOYB, IpeBeC-
HBIN YTOJIb, KOCTHBIE OCTATKU TUICHCTOLIEHOBOM (hayHbI. PeKOHCTpYHpOBaHbI INTaBHBIE 3Tarbl (HOPMUPOBaA-
HUS TIOMMEHHBIX OTJIOXEHUIA B TOJIOLICHEe: PAHHUI 3Tan c1aboii ”THTEeHCUBHOCTH aJUTIOBUAJIBHOM aKKyMY-
JauMy (¢ Havaja ToJolleHa MO0 KOHIIA aTJIaHTHYEeCKOTO IIeproja, CPEdHsIsSI CKOPOCTb HaKOILICHUS
ayutioBust — 0.6 ¢cM/100 J1eT) ¥ MO3MHMIA 3TAIT BO3PACTABIIMX TEMITOB aJTIOBUAJILHON CEMUMEHTALUN (BTO-
pasi TTOJIOBMHA TOJIOLeHA, CPEIHSISI CKOPOCTh HakoIuieHus ajumoBus — 1.3 cm/100 ner). B 3amaguHHOM pe-
Jnbede BBICOKON MOMMBI PEKOHCTPYMPOBAHO (DOPMUPOBAHUE CJIOXHOTO CHMHJIMTOIE€HHOIO MOYBEHHOIO
MIPOGUIISI, COCTOSIIETO U3 PETUKTOBBIX OCTATKOB TEMHOIIBETHOI YepHO3EMOBUIHOM MOYBBI TIEPBOI TTOJIO-
BUHBI TOJIOLIEHA, CEPOIi JIECHOI MOYBBI CYyOOOpEeaIbHOTO MepUoa ToIolleHa U YePHO3EMHO-TYTOBOI MOY-
BBI Cy0aTJIaHTUYECKOTO Tieproaa TrojolieHa. Ha mpuireralommx K 3aIlafHe POBHBIX yJacTKaX BBICOKOM
MOMMBI MO/ TPABSIHUCTBIM TUIIOM PACTUTEIbHOCTH Ha TIPOTSIKEHUHU BCETO roJiolieHa (hopMUpOBaIuCh Mpo-
bun JIyroBo-4epHO3eMHBIX ITOUYB CHHXPOHHO C HAKOTUIEHWEM aJUTIOBHAILHBIX OTJIOKeHU . CortacHo Ta-
JIMHOJIOTUYECKOMY aHaIM3y MOUMEHHBIX OTJIOXEHUI, Jieca Ha Bogopasnenax (OpMUPOBAINCH B TPEHIE
pacIIMpeHus apeajioB ¢ Hadaja cyb0opealbHOTO Tieproa TooleHa. AHTPOIIOTeHHbIE BO3IEUCTBUS Ha
IMOYBBI U PACTUTEILHOCTh C HapacTalollleii MHTEHCUBHOCTBIO UACHTUGMUIIUPYIOTCSI B CyOaTIaHTUUECKOM
repuoe rosoneHa. [JTaBHBIM TTPU3HAKOM 3TOTO SIBJICHUS OBLIO MOSIBICHNE COPHBIX BUAOB B pe3yJIbTaTe
MacCTOMIITHOTO MCTOJIb30BaHUS U pacallky MOYB B JOJTMHHO-PEYHOM JIaHaiadTe.

Knroueswie crosa: necocrens, peka BopoHex, moiima, MouBbl, TOJIOLIEH, UBMEHEHUE KJIMMaTa, XO3sIMCTBEH-
Has JesSITeJIbHOCTh

DOI: 10.31857/S2587556623050035, EDN: FWOZBX

BBEAJEHUWE

IMTaneoreorpaduueckrie peKOHCTPYKIIY IIPUPOI -
HOM U OKPYKAIOILEN Cpelibl B TOJIOLIEHE HA TEPPUTO-
pun Boctouno-EBponeiickoii paBHUHBI TPAIUIINOH-
HO COIIPSDKEHBI C UCITOIb30BaHUEM ITOYB, IIOIMEHHEBIX,
O3EpPHBIX 1 OOJIOTHBIX OTJIOXKEHWI KaK XpaHUTEJIeH MH-
dopMalliy O MPOULIBIX CTAOMSIX PAa3BUTUS T'E€OCHU-
cteM (AnekcaHnapoBckuii, 2002; BonkoBa u ap.,
2020; HoBenko, 2016; CBepukoBa, XoxjioBa, 2021;
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Cepeopsnanas, 1992; Cnupunonona, 1991; Ceruena,
2011). K ynciay 10cTaTOYHO XOPOIIO U3YYEeHHBIX TeP-
PUTOpPUII OTHOCUTCSI 30HA JIECOCTEIIM, HO BMECTE C
TeM eIlle OCTaeTCs Psi IMCKYCCHOHHBIX BOIIPOCOB,
TaKuX, KaK 00CyXKIeHUEe Ter0- U BlaroodecrnevyeH-
HOCTH pa3JIMYHbIX 3TAMOB ToJjiolieHa (AJleKCaHIpPOB-
ckuii, 2004; MaxkeeB u np., 2021; HoBenko m nap.,
2016; Criuesa, 2019), pasnuuHble TPAKTOBKU CTEIE-
HU BIMSIHUS KJIMMATUYECKNX M3MEHEHUI Ha CMEHBI
BO BPEMEHU ITOYBEHHO-pacTUTEeNbHBIX 30H (HoBeH-
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Ko, 2020; Hosenko n np., 2017; Alexandrovskiy et al.,
2016; Rusakov et al., 2019; Shumilovskikh et al.,
2017), iMcKyccUu BOKPYT IMTPOOJIeMbl BTOPBIX TYMYCO-
BBIX TOPM30HTOB B TIPOMWISX CEPHIX JICCHBIX TTOYB
(AnexkcanapoBckuii u ap., 2022; MakeeB u 1p.,
2021). Iloka emie Majao CylIecTByeT IPUMEPOB COB-
MECTHBIX MCCIIEIOBAaHUI TTOYBOBEIOB W ITAJIMHOJIOTOB
Ha OOHUX M Tex Ke obObekTax (Alexandrovskiy et al.,
2016; Sycheva et al., 2016). AKTUBHO BeIeTCS U3yde-
HHUE Pa3HOBO3PACTHBIX KYITBTYPHBIX CJIOEB M TIOYB B
JIECHOM U1 JiecocTermrHoi 30Hax LlenTpanwsHoit EBpo-
el 1 CeBepHoit AMeprku (Barczi et al., 2006; Eckmei-
er et al., 2007; Hejcman et al., 2013; Kabala et al., 2019;
Williams et al., 2009; u ap.), 4To moAYEPKUBAET AUC-
KYCCUOHHOCTP TTPOUCXOXICHUS M Pa3BUTHUS MOYB U
PaCTUTETLHOCTH YKa3aHHBIX TIPUPOTHBIX 30H. B cBsI-
31 C TUM OCTAlOTCSl aKTyaJIbHBIMU MCCIIEIOBAHUS
HOBBIX 00BEKTOB, KOTOPHIE B TOM MW MHOI Mepe MO-
T'YT TTIOMOYb PEIICHUIO YKa3aHHBIX BBIIIEC TUCKYCCH-
OHHBIX BOIIPOCOB.

Ocoboe 3HauYeHWE NPUHAIJIECXKUT MHaMSITHUKAM
apXeoJIOTHHU, TaK KaK OHU COIepKaT JaTUpOBaHHEIE
KYJIBTYPHBIE CJIOM M 4YaCTO COIIPSDKEHHBIE C HUMU
JIpeBHUE MOYBbI, KOTOPHIE MOXXHO paccMaTpyUBaTh Kak
coxpaHuBIIMecs (hparMeHTHI ObUIBIX O0rocdep (AJek-
cangpoBckmit, 2002; AnekcaHIpOBCKMM, AJieKcaH-
nposckasi, 2005; CeepukoBa, Xoxyiona, 2021; Crupu-
noHoBa, 1991; CerueBa, 2011). MHOTHE 13 3TUX IAMSIT-
HUKOB HaxomsATcs B moiiMax pek. Ilo cnpaBemiuBomy
mHeHuto E.I. EpiuoBoii (2019), moiiMeHHbIE OTIOXe-
HUSI OCTAlOTCSI BaXKHBIM, HO IO HACTOSIIIErO BPpEeMEHU
HEIOOLIEHEHHBIM UCTOYHMKOM ITAJIMHOJIOTO-apXe0JI0-
ru4yecKoit uHGopMaIru.

B yucie HegaBHO MCcCaeqOBaHHbBIX apXeoJoruye-
CKUX OOBEKTOB OCOOBIIA MHTEpPEC TpeacTaBsieT na-
MsaTHUK “Ilocenenue Bonbinas Ky3pmMuHka” (manee
“Bbonpmas KyszpMmuuka”). CBoeoOpa3ue ImaMsITHUKA
orpeaessieTcss TeM, YTO NpodWIu U3YYEHHBIX MOYB
colepKajii Ha pa3HbIX IIyOMHAX pasHOOOpAa3HbIM 1a-
TUPYIOLIMT MaTepyuan (KOCTH IUICHCTOLIEHOBOM ay-
Hbl, YTOJIb, KYJIbTYPHBI CJIOM paHHEro XeJIe3HOTO Be-
Ka, TyMYC MOYB), KOTOPbIiA MOXHO UCITOJIb30BaTh B Ka-
YECTBE PEIepoB [JisI XPOHOJOTMYECKON MpUBSI3KU
aTanoB GOpMUPOBAHUS MOUMEHHBIX OTJIOXEHUU U
TOYB.

Llenb vccnenoBaHust 3aKio4Yanach B COMPSLKEHHOM
aHaJIM3e Pa3HOBO3PACTHBIX MHINKATOPOB (hopMHpOBa-
HUSI TI0YB ¥ PACTUTEIBHOCTU B TOJIOIIEHE C TTOCIIEMYIO-
IIMM BBITIOJTHEHEM Tiajieoreorpauyeckoil peKoH-
CTPYKILIMM Pa3BUTHS BO BpEMEHM ITOYB W TIPUPOTHOI
cpenbl Mo, BIUSHUEM MPUPOIHBIX U aHTPOTIOTEHHBIX
¢axkTopoB Ha yyacTtke “boblias KysbMuHKa”.

OxpaHHbIE paCKOITKY MaMsSITHHMKA MTPOBOIUIUCH B
LEHTpaibHOM 4YacTu 1mpokoir (500 M) BBICOKOI
noiiMel p. BopoHexk B mpaBoOepexXHON YacTH TOJI1-
HEI peku B 2020 T. B CBSI3U ¢ peKOHCTPYKLIMEit HedTe-
npoBoaa “JIpyx0a”. Packonku BEIIOTHSIJIUCH COTPYI-
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YEH/EB u ap.

ankamM OO0 “Bbenroponckast apxeogormdeckast Kc-
neptu3a’” moxd pykoBoacTtBoM B.A. CapanynkuHa.

N3YYAEMAA TEPPUTOPUA

B reomopdomaormueckom 1urane ydgactok “bonb-
mast Ky3pMHWHKA” COOTBETCTBYEeT TpaHUIIE MEXKIY
BOCTOYHBIM KpaeM CpeaHePYCCKOI BO3BBIILIEHHOCTH
U 3amagHOil OKOHEUYHOCThI0 OKCKO-IIOHCKOI paB-
HUHBI. /[laHHas TeppUTOpUS HaXOAUTCS B 15 KM K ce-
BEPO-BOCTOKY OT JIUIenkKa psiioM ¢ CEBEPHOI OKpa-
nHoii noc. bonpmas Ky3smunka (puc. 1).

BepxHsisg yacTh MOMMEHHBIX OTIOXKEHUI CI0XKeHa
TOJIOLIEHOBBIMU aJLIIOBUAJIbHBIMU CYIJIMHKAMU, 3a-
JIeTalolIMMU Ha 0oJiee TPEeBHUX MeCKaX C IIPOCIOos-
MU CYIJIMHKOB Y DiuH. HaamoiiMeHHBIE Teppachl
pPeKU C TIOBEPXHOCTU MNEPEKPHIThl MaJIOMOIIHBIM
YeXJIOM JIECCOBUAHBIX CYITIMHKOB, 3aJeralolinx Ha
CpeaHEeYETBePTUYHBIX CJIOMCTBIX MeCKax U CyIecsX.
IIpunerariue K pe4HON TOJMHE BOAOPA3AeJIbl CJI0-
KEHBI JIECCOBUIHBIMUA KapOOHATHBIMU CYIJIMHKAMU
pa3HOif MOIIIHOCTH, IIyOXKe KOTOPBIX 3ajieraeT TOJ-
1Ia MOPEHHBIX 1 (PIIOBUONISLIAATBHBIX OTJIOXEHUMN
paHHEYeTBEpTUIHOTO BO3pacTa.

Bricokast moiima xapakTepusyeTcsl ModTu abco-
JIOTHO POBHOI TTOBEPXHOCThIO, MECTAMU OCJIOKHEH -
HOM MHMKpo3amnaauHaMy (CUJIbHO 3aIUIBIBIIMMU CTa-
pPOpEeUYbSIMU) Y CTAPUUHBIMU MTOHUKEHUSIMU, OTHO U3
KOTOPBIX HaXOAUJOCh BOCTOUYHEE MeCTa MPOBOIUB-
IIIMXCSI pacKOIIOK (cM. puc. 16). [IpeBrillieHre BBICO-
KOIi TOMMBI HaJ MeXKEHHBIM Ype30M BoAbI B p. Bopo-
HeX cocTaBisieT 3.5—4 M.

B 30HanbHOM acriekTe ngydgacmasda TCppuTOpuAa OT-
HOCHUTCA K CCBCpHOﬁ JICCOCTCIIN.

Kimmar yMmepeHHO-KOHTUHEHTaNbHBIN. CpenHss
MHOTOJIETHSIS TeMItepaTypa uiojs — 20°C, sHBaps —
—9°C; cpenHerooBo€e KOJMYECTBO OCaJIKOB COCTaB-
aseT 550 MM; OCHOBHAas 4acTb BbINAJAIOIINX aTMO-
chepHBIX 0OCATKOB IPUXOIUTCS HA JIETHUE MECSLIbI.

Ha naagmoitMeHHBIX Teppacax JIeBoOepeXXKHOIT ya-
CTU JOJUHBI p. BopoHexX pacrpocTpaHeHBbl cepble
JIECHbBIE TTIOYBBI U UePHO3€MBbl OTIOJ30JIEHHbIE, a Mpa-
BOOEpEXKHas YaCTh PEYHOM IOJIMHBI U MIPUJIETalolne
BOJIOPA3eJibl 3aHSThl YUePHO3eMaMU BhIILIEIOYEHHbBI-
MU (AxThIpLeB, 1994). ITouBeHHbII HOKPOB BHICOKOI
MONMBI (POPMUPYETCS B YCITOBUSIX HEOOJBIION TIIy-
OuHBI 3asieraHus TpyHTOBBIX BoA (200—220 cm). Cyns
MO0 U3YyYEHHBIM pa3pe3aM, Ha POBHOU MOBEPXHOCTU
BBICOKOI TOMMBI BCTPEUYAIOTCS apeajbl MOILIHbIX U
CPEIHEMOIIHBIX JTYTOBO-YEPHO3EMHBIX BBIILIEIOUECH-
HEIX TOYB (cM. puc. 1, 2), a B 3anagmHHOM pebede
BBICOKOI MOMMBI BCTPEUEHbI OJIMTEHETUYHbBIE TPO-
¢dwim, cocrosiiie U3 COBPEMEHHBIX YEPHO3EMHO-
JIYTOBBIX [TOUB, HAJIOXKEHHBIX HA MPOG UM MOTrpeOeH-
HBIX CEPbIX JIECHBIX [IOYB CO BTOPHIM I'yMYCOBBIM T'O-
pu3oHTOM (puc. 3).

Jlo Havaya MTHTEHCUBHOTO XO3SIIICTBEHHOI'O OCBO-
eHus (panee XVIII cTonerus) ecTtecCTBEeHHBIN pacTy-
Ne 5
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Puc. 1. Cxema MecTononioxXeHus yyactka “Bbonbinas Ky3spMrHKa”, MecTa JJOKaaIU3aluu 1 OO BUI TpOodUIIeit M3ydeHHbIX
o4B (a), TororpadndecKuii Iiad yyacTtka (0). / — ropusoHTanu penbeda (mpoBeneHbl yepes 0.5 m); 2 — Mecta 0OHapyXKeHUS
KOCTe| TUICHICTOLICHOBBIX XKMBOTHBIX U X PaJIuOyIJIepOAHbIC HaThl (KaauOpoBaHHBIN Bo3pacT 14C, jeT); 3 — o603HaUYeHUS
MEeCT UCCIeI0BaHUsI TIOUBEHHBIX ITpoduiieii B pazpe3ax Ha cxemax (a) 1 (0) u ux Homepa; 4 — Mmecrta B3sitTus mpo6 Ha 14C natu-
poBaHue (KaJIMOpOBaHHbIM BO3PACT, JIET); 5 — YPOBHU 3aJleraHusl KyJIbTYPHOTO CJIOSI pAHHETO 3KeJIe3HOTO BeKa.

TENBbHBIA ITOKPOB MEXIYpeddii M TpaBOOCPEKHBIX
CKJIOHOB JIOJIMHBI p. BOpoHEeX cocTosi1 U3 coueTaHUui
JIYTOBBIX CTeNel 1 INPOKOJIUCTBEHHBIX JIECOB, JIEBO-
OepeXHBIEe Teppachl peKM ObUIY IIOKPBITHI IyOOBBIMU
M CMELIAaHHBIMU (JIMCTBEHHO-COCHOBBIMHU) JIECAMM,
IUIST TOMM ObLIa XapaKTepHa JIyroBas pacTUTEIb-
HoCTb (AnekcaHaposna, 1994).

CoBpeMeHHasl BbICOKasl ToiiMa B MECTe UCCIeA0-
BaHUI IOKPBITA 3JIaKOBO-Pa3HOTPABHOM PACTUTEIIb-
HOCTBIO, B COCTaBe KOTOopoii meIpeii (Elytrigia repens),
MATIuK JyroBout (Poa pratensis), KocTep 0Oe30CThII
(Bromus inermis), oBcsinuna (Festuca), exa coopHast
(Dactylis glomerata), mandeit (Salvia), uukopuii
(Cichorium), monouaii (Euphorbia), izkma 0OBIKHO-
BeHHas1 (Tanacetum vulgare), MBILIMHBIIA TOPOIIEK
(Vicia cracca), 3emnsinuka (Fragaria) 1 HEKOTOPbBIE

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA

TOM 87

npyrue TpaBbl. Ha KoHTaKkTe MOMMEI M TIEPBOI Hal-
MOMMEHHOMN Teppachl, a TAKXKE Ha caMOi Teppace
OCTPOBAMM HAYMHAIOT BCTPEYATBHCS PENKOCTOWHBIE
o6epesHsiku (Betula), KoTopble B IIPOIILJIOM, BEPOSIT-
HO, 3aHMMaIu 00Jiee OOIIMPHYIO TEPPUTOPHIO.

Huskas n BeICOKasl TOMMBI MTOOJM30CTH OT PEKU
MOKPBITHI TTOJIOCON MOWMEHHOTO Jieca, COCTOSIIIETO
13 KJIeHa aMepuKaHcKoro (Acer negundo), UBbI JIOM-
Koit (Salix fragilis), onbxu (Alnus). B ctapydHBIX I10-
HUKEHUSIX Tpou3pacTaeT 00J0THAsI U KyCTapHHMKO-
Basi pacTUTEJIbHOCTb, BCTpPEYaeTcsl MOAPOCT U3 OT-
JIeIbHO CTOSIIIUX Oepe3 U UBLI JJoMKoit. Ha 6onbiieit
YacTU CTApUUYHBIX TIOHUXEHUI pacIpOCTpaHEeHbI 3a-
pocau poro3a ( Typha) v tpoctHUKa (Phragmites), nis
MepeyBIaXKHEHHBIX TIOYB XapaKTePHbI 3apOC]IU XBO-

Ne 5 2023
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YEHOEB u np.

Puc. 2. ITpoduib TyroBo-4epHO3EMHOI MOYBHI B pa3pe3e 2 M KPYITHbIH IJ1aH TeKCTypbl ropu3onTa BCk (150—160 cm), cdhop-

MUPOBAHHOTO B MaTpUlle KApOOHATHOTO CYIJIMHKA.

ma (Equisetum). MectaMu B TIOHMKEHMSIX CTapMI]
NPUCYTCTBYET 3€PKaJIO IOBEPXHOCTHBIX BOJI.

APXEOJIOTMYECKHNE HAXOJKH
N KOHKPETHBIE PA3PE3bI

ITamsaTauk “bonbsmas Ky3pmMuHKa” mpeacTaBisi-
eT co0oit oOIIMpHBIi (0ojiee 3 ra) yyacToK ITOHMMBI
p. BopoHex, comepxkaluii apredakTbl apXeoJoTH-
YyecKUX KyJbTyp pa3HbIX NepruoaoB. B mpoiiecce pac-
KOTIOK TIOCEJIEHUS OBbLIIO MCCIEA0BAHO YEThIPE XPO-
HOJIOTMYECKUX Topu3oHTa. Tpu U3 HUX (BEpXHUI T1a-
JICOJIUT, 3II0Xa IajeoMeTasia (CpemHnii OPOH30BHIM
BeK) 1 HoBoe BpeMs1) mpenacraBjieHbl HEMHOTOUMC-
JIEHHBIMU HaxonkamMu (0koyio 9% ot o6IIero yucia),
CBUJIETEILCTBYIOLIMMU O BeCbMa (hparMeHTapHOM MC-
MOJIb30BAHUU TEPPUTOPUHU MMAMSITHUKA B 3TU TIOXMU.

OCHOBHOIf MacCUB HaX0JOK OTHOCUTCS K paHHe-
My xenedHoMy Beky (P2KB), nmpencraBneHHomy 1575
¢dparMeHTaMu JIEMTHBIX, KPYTOBbIX CEPO- U KpacHO-
DIUMHSTHBIX COCYI0B, (hparMeHTaMu MpsICIuL, TePOU-
HUKaMU, JIbTYKOM M MUWHHUATIOPHBIM cocynoMm. K
3TOMY TOPU30HTY OTHOCSTCS CPaBHUTEJILHO PaBHO-
MEPHO pacripe/ieIeHHbIe 10 BCell TIoaau cKorie-
HUS KepaMUKH Ha T1youHe ot 40 1o 60 cM (ToamHa
CJ10s1, HACBIIIIEHHOTO KepaMUKOMi, He MpeBblllaia 3—
5 cM), a Takke 10 yrryOGaeHHBIX B TPYHT OOBEKTOB —
KPYTJBbIX U OBAJIbHBIX B 11aHe ssM. OTinoxeHnust P2XKB
CBSI3aHbl C CE30HHBIMM CTOMOUIIIAMU TOABUXKHBIX
CKOTOBOJIOB. B KauecTBe KyJbTypHO-XPOHOJOTHYe-
CKOro MapKepa IaHHOTO TOPU3OHTAa BHICTYIIAeT Ha-
JINYMe B COCTaBe KepaMUYECKOTo KOMILJIeKca Kpyro-
BOW CEpOIJIMHSAHO MOCyAbl, aHAJTOTMYHOI MaTepua-

MN3BECTHUA PAH. CEPUS TEOTPAOUYECKAA

JIaM TIOCeJIEHM capMaTckoro Kpyra BepxHero /loHa
(Mengenes, 2008). MMerommecs: apredakThl yKjia-
IBIBAIOTCS B IMara3oH Mexmy KoHuoM II u mepBoit
nojoBuHoii 111 B. H. 3. (1800—1750 1. H.) (ycTHOE cO-
oOllleH1e BeAyIIero creaimcTa B 00JlacTi capmart-
ckoit apxeonorum A.Il. MenBeneBa). YKa3zaHHBIA
CJIOIi CTaJl OMHUM M3 BaXKHBIX XPOHOJIOTUYECKUX pe-
MEPOB AJLUTIOBUAJIBHOTO OCAIKOHAKOIJICHUSI U pe-
KOHCTPYKIIMKM OMOKJIMMATUYECKNX OOCTAaHOBOK Ha
M3y4aeMOM yJacTKe.

Eire omHOiT 0COOEHHOCTBIO PACKOMNOK OBLIO OOHA-
pyXeHue, Hapsmy ¢ apredakTaMM, KOCTHBIX OCTaTKOB
BEpPXHEIUICHCTOLIEHOBOM (payHbl  (TICHCTOLIEHOBOM
JIOIIAaa1, MaMOHTA, IIIEPCTUCTOIO HOCOPOTa) Ha Iy~
ounax 120—140 cM OT COBpeMEHHOII ITOBEPXHOCTU
MOYB, YTO HAMM TaKKe MCIIOJIb30BAJIOCh IS XPOHO-
cTpaTurpaUIecKoi IMpUBSI3KA OTIIOXKEHUI, aHaAIM-
3a MOCJIeNOBATEIbHOCTA X (POPMUPOBAHUS, UCCIIE-
JIOBaHUSI TEMITOB OCaAKOHAKOTIJIEHUSI U PEKOHCTPYK-
LY IPUPOIHBIX 0OCTAHOBOK.

JIuTomormyeckuii 1 rpaHyJIOMETPUISCKHUIN COCTaB
MOYBOOOPA3YIOIIUX MOPO/ BBICOKOU MOMMBI HEOTHO-
poleH Mo BEPTUKAIbHOMY pacrpeneneHuo (puc. 4).
Cyns 1o M3y4yeHU10 MOYBEHHO-T€0JIOTUYECKUX TOJIIL
B paspesax, 3aJ0OXEHHbIX Ha POBHOII MOBEPXHOCTU
BBICOKOI MOWMBI, B AMamnasoHe myouH 160—220 cMm
3aJIeraloT CJIOUCThIE eCYaHO-CYTIIMHUCTbIE AJLJIIOBU-
aJibHbIe OTJIOXKEHUSI ¢ MPU3HAKaMU IMaJeOKPUOTeH-
HbIX Jedopmalinii; CBepXy OHU MEPEKPHITH YeXJIOM
masioMoiTHbIX (0.7—1 M) OypOBaTO-KEJITHIX CPETHUX
M TSKEJIBbIX CYTNIMHKOB JIECCOBUIHOTO TeHe3uca (cla-
bomnopucras KapboHaTHast mopoza) (CM. puc. 2), Haj
KOTOpPbIMHU 3ajleraloT rnepepadoTaHHbIE TOJIOLIEHO-
Ne 5
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Puc. 3. [Tpod itk MOIUTreHETUYHOM MOYBBI, U3YYEHHON B
paspese 3 (3amamuHa Ha BBICOKOU moiime p. BopoHex).
1 — coBpeMeHHasl YepHO3eMHO-JIyroBasi mousa; 2 — Io-
rpebeHHasi cepast JiecHasl oYBa CO BTOPHIM T'yMYCOBBIM
TOPU30HTOM.

BBIM ITOYBOOOpa30oBaHUEM, OecKapOOHATHEIC CPETHIE
W TSDKeJIbIe TIBIJIEBAThIC aJLTIOBUAIbHbBIC CYIJIMHKH, KO-
TOpble MecTaMu (B BEpXHEl 4acTH) XapaKTepU3yIOTCs
TOHKOM CJIOMCTOCTHIO. B 3amammHHOM penbede moii-
MBI, KaK IT0Ka3aJjio UcClIeJOBaHUE ITOUBHI B pa3pese 3,
CMeHa HAaHOCOB C TIOSIBJIECHHMEM OIECYaHEeHHOCTU B
HMXKHEU yacTu 1pohuist He BhIIBIIsIeTCs (CM. puc. 4)
u3-3a OoJjiee ITyOOKOro 3ajieraHusl OmnecYaHEHHBIX
MpPOCJIOEB.

N3yuyenune ncropuu GopMUPOBAHUS OTIOXKEHUI,
MOYB U PACTUTEILHOCTUA MPOBOIUJIOCH B pa3pesax,
3aJI0KEHHBIX B CTEHKAaX YIITyOJIEHHBIX OpPOBOK apXeo-
JIOTUYECKUX PACKOTIOB.

Paspessl 1 1 2 usyyanuch Ha ynageHuu 90 M npyr
OT JIpyra Ha POBHOU MOBEPXHOCTU BBHICOKOI MOMMBI
(cm. puc. 1). Beibop MecT ucciaenoBaHus ITOYB B JaH-
HBIX pa3pe3ax ObLI MPOAMKTOBAH HAaXOAKaMM B HUX
KOCTHBIX OCTaTKOB ILJICHCTOLIEHOBBIX XXMBOTHBIX —
XPOHOJIOTMYECKUX PEINepoB 0Opa3oBaHUS IIOPOA U
OTJIOXKCHUIA.

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA
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Puc. 4. [IpodunbHoe pacnpeneneHue ppakumii rpaHysIo-
METPUYECKOIO COCTaBa OTJIOXEHUIl B MCCIIEIOBaHHBIX
paspe3ax. KpacHast tuHus — o011ee comepkaHue Iecya-
HbIX ¢pakuuit. Lludpel B KpyxkKax 0003HAYaIOT JIUTOJIO-
ruyeckue cjaou: 1 — rosoLEeHOBblE aJUTIOBUAJIbHBIE CY-
DIMHKH, 2 — IJIEMCTOLIEHOBBIE KapOOHATHBIE JIECCOBUI -
Hble CYyNJIMHKMU, 3 — IUICHCTOLIEHOBbIE OIecYaHEHHbIE
CJIOUCTBIE CYIMHKM.

Paspes 3 Obu1 3a7105keH B LICHTPE MUKPOIIOHMKE-
HUS — C XOPOIIIO BBIPAaXKEeHHOM cTpaTurpadueii 3ajie-
raHus KyJsTypHoro ciaost P2KB m ¢ Hannmunem moJim-
TeHEeTUYHOTIO II0YBeHHOTo npoduis. Pasmep 3ama-
IWHBI, B LEHTPE KOTOPOM WM3ydyaJiCs ITOYBEHHBIN
npoduib B paspese 3, — 30 X 80 M, rryOrHaA OKOJIO
0.7 M (cM. puc. 10). lanHas 3anaauHa, Mo BCEl BU-
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718 YEHIEB u ap.

IUMOCTHU, SIBJIIETCS OCTATKOM JIPEBHETO, CUJIBHO 3a-
TUIBIBIIIETO ITOJ, TIO3IHEUITMMI HaHOCAMU, PYCJIa PEKU.

METObl UCCJIEJOBAHUN

B paboTe GBLT MCTIOIB30BaH Psid TPaIUIIMOHHBIX U
MEXIVCIUTUTMHAPHBIX METOAOB UCCICIOBaHNUS].

ITouBbI B 1OJIEBBIX YCIOBUSIX U3YyYaJIUCh C TIOMO-
111bI0 MEeTOAa MOP(MOJIOrMYECKOT0 aHaIU3a OYBEHHO-
ro nipodwist. ITouBeHHBIE TPOOBI AHATM3UPOBATVCH B
JIaOOpaTOPHBIX YCJIOBUSIX ISl OIpeAesieHUsl CJIeayIo-
LIMX [TOKAa3aTeJIeii: TpaHyJIOMETPUYECKIIT COCTaB METO-
mom muretkn Kaunnckoro (I'OCT 12536-2014), pH
BonHoi cycrieHsuun (FTOCT 26423-85), yraepon ry-
myca 1mouB o metony Topuna (FTOCT 26213-91), yr-
Jiepod KapOOHATOB alMIUMETPUYECKUM METOMIOM,
o6mmuit azor (F'OCT 58596-2019), o6MeHHBIE OCHO-
Banus (TOCT 26487-85, TOCT 26950-86). Jlabopa-
TOPHBIE aHAIU3bI OYB BHITIONHSUTMCH B PI'BY «lleHTp

99

arpoXMMIYECKOM CIyKOBI “ Bearopomnckuii”».

IManuHoyiorMYecKnii aHaJIM3 IIOYBEHHBIX IIPOO
BBITTOJTHSIIICSI B CHELIMAIM3UPOBAHHOM JTabopaTopumn
BopoHexxckoro rocymapcTBEHHOTO YHUBEpPCUTETA.
ITonroroBka M TexHUYecKasi oOpaboTka IpoO st
BBIJIEJIEHUSI CIIOP U MTBLIBIBI PACTUTEILHOCTH ITPOBO-
nunuchk 1o meronuke B.I1. I'puuyka (IlaneomanuHo-
JIOTUS ..., 1966) ¢ noGaBieHUEM HEKOTOPHIX METOIM -
YeCKUX IMTPUEMOB, pa3paboTaHHBIX B JIeHMHIpagCcKOM
rocyHuBepcutete n SAkyrckom ¢mmane PAH B Ha-
yane 1990-x rogoB. AHaIU3 MIPOBOAWIN IO, CBETO-
BBIM MUKPOCKOIIOM, TIpH yBeInmyeHUn X450 u X600
Ha HaJImure MUKpodOCCUIN B ripenapare. B nann-
HeMllleM penpe3eHTaTUBHbIC NAJIMHOCIIEKTPBI 00pa-
6GaTBIBAJINCH CTATUCTUYECKU Y COCTABJISIINCH TaOJIM -
BI, a 3aTeM — guarpaMmebl. [1pm o6paboTke JaHHBIX
M IIOCTPOEHUM AUArpaMM MCITOJIb30BaJIM [IPOrpaMMBbI
TILIA u TILIAGRAPH (Grimm, 1990). Ilbuiblie-
BbI€ 30HbI BBIISIISIIA C ITOMOIIIBIO KJIACTePHOro aHa-
ym3a (CONISS) u akcrniepTHOI OLICHKU.

B npoBeneHHOM ucciienoBaHUU ObLIO MCTIOIb30-
BaHO 1Ba MeTOJa aOCOJIIOTHOIO JaTUPOBAHUSI: apXeo-
JIOTUYECKUN M PaguoyIJepodHbIii. ApxeoJornye-
CKUii MeTod maThpoBaHMs (METOH aHaJIOTruii) ObLI
WCIIOJIb30BaH ISl MASHTU(UKAIIMY BO3pacTa apTe-
(aKTOB U CJIOEB AJTIOBUAJIBHBIX OTJIOXKEHUI, B KOTO-
pbIX OHU 3ajieraiv. PaguoyrieponHoe naTupoBaHUe
KOCTHU M OPTaHUYECKOTO BeIlleCTBA MOYB (UePHBIX I'y-
MUWHOBBIX KHCJIOT) BBINOJIHsSUIOCH B JlabopaTopuu
U30TOIHBIX MCCIEIOBAHUI 1IEHTpa KOJUIEKTUBHOTO
nonb3oBaHusa “I'eoskonorus” PITIY um. A.N. T'ep-
neHa (1abopartopHbiii nHIeKC SPb). Bo3pact o ape-
BECHOMY YIJIIO B MpO0ax KeJe3UCTbIX KOHKpeluit
(“pyasIKOBBIX 3€peH”’), OTOOpaHHBIX B pa3pese 3, ObLI
OIpeesieH Ha yCKOpuTesie B paauoyIiepoOaHOM Ja-
ooparopun 1. OrraBa (Kanama, magexkc UOC). C mo-
Molbio rmakera Clam (Blaauw, 2010) B mporpaMMHO
cpene R-studio ObUIM IIOCTPOEHBI BO3paCTHBIE MOJIE-
JIM METOIOM JIMHEWHOUW MHTEPITOJISILINN.

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

PE3VJIBTATBI 1 UX OBCYXIEHHWE
Boszpacm nopod u omaoscernuii

IMonyyeHHbIe paauoOyIIepOAHbIC 1aThl B UCCIEI0-
BaHHBIX OTJIOKEHUSIX MIPENCTaBICHBI B Ta0I. 1.

KpoMe mHCTpyMeHTaIbHOTO JaTUPOBAaHUS B TPEX
pa3pe3ax B BepXHell 4acTM ITIOYBEHHBIX ITpoduicit
TakKXe HCIOJb30BAIMCh PE3yabTaThl apXeoJiorhuye-
CKOIo JaTUpOBaHUs KyJbTypHOro ciios1 P2KB mo ke-
pamuke (oxoso 1800 1. H.): B pa3pe3e 1 KyabTypHBIit
CJIOi JaHHOTO BO3pacTa 3ajeraj Ha DiyoumHe 35—
40 cM, B pa3pese 2 — Ha mryouHe 45—50 cM, B pa3pese
3 — Ha mryouHe 55—60 cMm.

HecMoTpst Ha pasHOPOMIHOCTb BEIIECTBEHHOTO
cocraBa JaTHUPyeMOro marepuajiia (KOCTb U TyMYC
IOYB), €T0 aOCOJIOTHBIN BO3pAacCT, IO HallleMy MHe-
HUIO, JOCTATOYHO KOPPEKTHO OTpaxaeT BpeMsi ¢op-
MUPOBaHMSI TOTO WJIM MHOTO ciios. Tak, B pa3pese 1
Ha nryouHe 120—123 cM Bo3pacT YepHBIX TYMUHOBBIX
KHCJIOT TyMyca ITo4B coctaBui 16960 + 1330 kaun. .,
a HeCKOJIbKO Ti1yoxe, B cioe 123—135 cM njeueBast
KOCTh HOcopora mmoka3zaina gaty 21740 + 750 kan. 1.
B paspese 2 Ha mmyouHe 125—135 cMm Bo3pacT dpanaH-
I'M TUICHCTOIIEHOBOM JIOIIagW OKa3ajCsl pPaBHBIM
10910 % 320 xau. 1., a B ciioe 137—139 cM Bo3pacT uep-
HBIX TYMUHOBBIX KMCJIOT cocTaBui 13080 £ 240 xan. 1.
Xopollasi COXpaHHOCTh yIiepoja APEBHETO yMmyca
MOYB B HUXKHEI 4acTH MIOYBEHHBIX ITpOduUieii, Bepo-
SITHO, CBUIECTEIbCTBYET O HAACXKHOI KOHCepBallMU
371ECh OPraHMYECKOTO BEIECTBA IIOYB B OOCTAHOBKE
YaCTO BO3HUKABIIETO MePEyBIaKHEHUS N3-3a HETTYy-
GOKOTO0 3ajJieraHusI TPYHTOBBIX BO/I.

Pacrnipenenenue ¢ rimybuHoOU abCOMIOTHOTO BO3-
pacra yriepoaa TYMUHOBBIX KUCJIOT, YIJIsl U KOCTHBIX
OCTaHKOB, COBMEIIIEHHOE C JaHHBIMU O BO3pacTe ap-
TepakToB P2KB B M3yyaeMbIx paspe3ax gaeT Ipel-
CTaBJieHHEe O HEPaBHOMEPHOCTU Ipollecca OCaaKo-
HaKOILJIEHUsI Ha TTOBEPXHOCTU MOiiMBbI p. BopoHex 3a
OTPE30K BPEMEHU OT KOHIIA TJIeiiCTOIleHa 10 KOHIIA
roJjiouieHa (cM. Taoiu. 1, puc. 5).

CortacHO UBMEHEHUSIM C TJIyOMHO# Bo3pacTa OT-
JIOXKEHUI, MOJYYEHHBIM IO XapaKTepUCTUKaM pas-
pe3oB 1 1 2 Ha POBHOII MOBEPXHOCTU IOUMBI (CM.
puc. 5), cMeHa HaKOIUIEHUs JpeBHeaTI0OBUATbHBIX
CJIOUCTBIX CUJILHO OINECYaHEHHBIX CYIJIMHKOB MaJio-
MOIITHBIM Y€XJIOM 3ajleTalollnX BbIllIe KapOOHATHBIX
CYIJIMHKOB IIPOM30IILJIAa IT0Ce 22 THIC. KaJlL. JI. H. (1ua-
ma3oH pa3opoca gaT — 11—22 Teic. 1. (cM. puc. 4, 5)).

3aBepllieHUE Tpollecca oOpa3oBaHUS JIECCOBUII-
HBIX CYyINIMHKOB COOTBETCTBYET HUXKHEU TpaHULIE TO-
snoueHa. O4yeBUAHO, YTO Hanbosiee OJAroIpPUSITHBIC
YCI0OBUS IJ1s1 (DOPMHUPOBAHMS 3TOTO YeXJjia CKJIaabIBa-
JIUCh BO BTOPOW MOJIOBUHE MOCIEIHEN JIEAHUKOBOM
sroxu. C OKOHYaHHUEM 3TOM 3ITOXU (IEPUOIOM IO3/I-
Hero apuaca 12.9—11.7 TbIc. J1. H.) CBS3bIBAIOT MO-
CJIEIHUN 3Tamn JEeCCOHAKOMJIEHUSI Ha TEepPUTOPUU
Bocrouno-EBpomneiickoit paBHuHEL (I'epacuMeHKoO,
2015). B cooTBeTCTBMU C pacOpOCTPAHEHHBIM MHE-
Ne 5
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Tab6muna 1. PesynbTaThl pagroyriepogHOro AaTUPOBaHUSI MaTepualia Ha pa3HbIX IyOMHAxX IMOYB yvyacTka “bosbiiast

Ky3spmunka”
Pagnoymieponnsiii (14C) Bo3pacT
Jla6opa- KamuGposanbiii Kam6poBanHbIA
Ne [y61Ha, MaTepuai u cnocod uaMepeHus™ TOPHBUA | Hekamu6po-|  cal BP**, cal BP**,
HOMEp BaHHbI, BP | wuHTepBan 26 fpez[Hee W+
(95.4%) + craHmapTHOe
OTKJIOHEHUE (G)
Paspes 1
1 | 100—102 cM, rymuHOBBIe KucaoThl, LSC SPb_3381 9390 £ 120 | 11080—10890 10980 £+ 100
120—123 cMm, rymuHoBbIe KuciaoTtsl, LSC SPb_3295 [14000 £+ 500 | 18280—15630 16960 + 1330
3 | 123—135 cMm, tuteueBast KOCTh IiepcTuctoro Hoco- | SPb_3407 [18022 + 300 | 22490—20990 21740 £ 750
pora, LSC
Pazpes 2
100—102 cm, rymuHoBbIe KUCIOThI, LSC SPb_3377 7998 + 120 9260—8550 8910 + 360
5 | 125—135 cMm, dananra mieiictToreHoBoit tomanu, |SPb_3406 | 9610 £ 120 | 11240—10590 10910 + 320
LSC
6 | 137—139 cM, rymuHOBBIC KUCIOTHI, LSC SPb_3394 [11200 £ 120 | 13320—12840 13080 £ 240
Paspes 3
7 | 80—85 cM, yroib B KOHKpeuuu, AMS UOC-14552| 2393 + 37 2500—2340 2420 + 80
8 190—95 cM, nucniepcHbIit yroyib, AMS UOC-14553| 4906 + 30 5670—5590 5630 £ 40
9 [105—107 cm, rymuHoBbIe KuciaoThl, LSC SPb_3376 9876 + 100 | 11740—11110 11430 + 320
10 | 125—127 cm, rymMmuHOBBIe KucioThl, LSC SPb 3297 11250 £ 150 | 13440—12840 13140 % 300
B 70 M x ceBepy OT pa3pesa 3
11 | 135—140 cM, KOCTh IJICMCTOLIEHOBOTIO XUBOTHOTO, | SPb_3405 [11250 + 120 | 13410—12980 13200 + 210
LSC

Ilpumeuanus. * Cnoco6 uamepenus: LSC — XKUIKO-CUMHTWIISILIMOHHBIA, AMS — Macc-CIeKTpOMEeTPUYESCKHUIA.
** KanuOpoBaHHBII BO3pacT AaH B KaJleHAApHBIX rogax Ha3ag ot 1950 r.

HUEM, YEXOJI JIECCOBUAHBIX CYIJIMHKOB HA TEPPUTOPUU
BoctouHo-EBponeiickoii paBHUHbBI (hOpMUPOBAJICS B
pesyJibTare BbINafAeHUs1 U3 aTMochepbl YacTULl MUHE-
PaJIbHOM MBLIN, IIPUYEM TTEPUOABI MAKCUMAIILHOM UH-
TEHCUBHOCTU JIECCOHAKOIUIEHUSI COOTBETCTBOBAIU
neproaaM ycuaeHUs IoxononaHuii kaumara (Velic-
hko and Zelikson, 2005).

OTaeabHOro BHMMaHUS 3aC/y>KMBaeT BOIPOC 00-
pa3oBaHMs OIECYAHEHHBIX CIIOMCTHIX CYIIMHKOB,
BbISIBJISIEMBIX B ITOJOIIIBE ITOYBEHHBIX npo@mneﬁ BbI-
CcoKoi1 moiiMEl p. Boponex (cm. puc. 4). I1pu 3aunct-
K€ CTEHOK pa3pe30B B 3TOM yacTu Impoduieit mecra-
MU HaOdwogaluch aedopMalu CyOropu3oHTaIbHO
MPOCTUPAIOIINXCI cJIoeB (puc. 6), 4TO, Ha Hall
B3TJI41, BBICTYIIACT NOKA3aTCJIbCTBOM ITaJICOKPUOICH-
HBIX HapylIeHW1 JaHHBIX TTopoxn. IIpupona obpa3oBa-
HUS paccMaTprUBaeMoi (paly MOMMEHHOTO AJITIOBUS
JI0 KOHIIa He sicHa. MOXHO BBbICKA3aThb MPEAIIOI0XKe-
HUE, YTO IIMPOKOE OTIIOKEHIE 00OTaIlEeHHOTO IIECKOM
Marepuajia MOTJIO ITPOUCXOINTD B II€PUOIbl MHTCHCUB-
HOT'O CE30HHOI'O CTOKA PEYHBIX BOM, HAOII0OAaBIIIETO-
cs B mo3nHenenHukoBoe BpeMs (ITanuH u gp., 2013).

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA
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ComracHO BO3pacTHBIM MonensiM (CM. puc. 5), B
nepuon ¢ 21740 £ 747 no 16960 * 1330 kan. 1. H. B
npopuiie 1 oTMedaeTcs HPUPOCT MOIIHOCTA Ha
10 cMm, a ¢ 16960 £+ 1330 mo 11900 £ 100 kain. ja. H.
npupoct coctaBui 20 cMm. [IpupocT MoLTHOCTH TTOY -
BeHHoro nmpodwist Ha 30 cm 3a 10 ThIC. 1. (¢ 22 1O
11 ThIC. Kall. JI. H.), COBOAAaeT ¢ MEPUOIOM IOBHI-
IIEHHOI maBoakKoBoi akTuBHOCTH (Panin and Mat-
lakhova, 2015). B pa3pese 2 B nepuon 13080 * 240 o
10910 £ 320 kau. 1. H. HaGIrOOAJICSl TPUPOCT MTPOoPU-
s 1o 10 cM, HO yKe B 3ITOXY TOJIOLICHA UMeJia MECTO
¢daza CHIKEHHMS MMaBOOKOBOM akTMBHOCTH. ComracHO
CYILIECTBYIOILLIMM MpeAcTaBaeHUsIM, riepuon ¢ 1800 1. H.
0 HACTOSIIIee BPEMSI BBIIEISIETCSI KaK CAMBIiA BBICO-
KW MUK TTaBOAKOBOI aKTUBHOCTY B TOJIOLICHE, XOTS
JaHHBIN IEPUO TaKKe ObLT HEOMHOPOIEH, U MAaKCU -
MaJjibHasi MHTEHCUBHOCTh ITaBOJKOB HabJIiojgaiach B
Masbrit nemHuKoBEI nepuord (Panin and Matlakho-
va, 2015). MeHHO 3a 3T0 BpeMsI B U3y4aeMbIX pa3pe3ax
npowu3solien npupoct rnpoduieit Ha 40 cm (paspes 1),
45 cM (paspes 2) u 60 cm (paspe3 3). OmHAKO BBICO-
KW TIpUpOCT B TIpoduiie 3 ObUT CBSI3aH TaKXKe U C
TeM, 4TO NpodWIb HAXOOUTCSI B aKKyMYJISTUBHOM
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Ilpumeuanue: * — apxeosnornyeckasi 1aTUPOBKa KepaMu-
ku. Hudpsl B Kpykkax 0003HAYalOT JIMTOJIOIMYECKUE

ciou (cM. 0003HaYeHMUSI K puc. 4).

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

TTO3UIINH peiibeda, IBIISIBIIeIicS CBOeoOpa3Hoif “1o-
BYIIIKOI” aJlTIOBUAIbHBIX OCAJIKOB.

BrigBiaeHHBIN 151 BBICOKOI TTOMMBI p. BopoHexk
XOJI C INIyOMHOII KPUBBIX BO3pacTa OTJIOXCHUI (CM.
puc. 5) mo3BoJIIeT MpeAroiarath, YTO PaHHUN U
CpEIHUI roJIOLEH HAa U3y4YaeMOM TEPPUTOPUU XapaK-
TePU30BAJIUCh HU3KOM MHTCHCUBHOCTHIO AJIIOBU-
aJIbHOTO OCaJIKOHAKOIUIEHUS, YTO, BEPOSITHO, OBLIO
CBSI3aHO C 3aCYILIUBBIMU KIMMATUYECKUMU YCIIOBU -
SIMUA Y OYCHb PEIKUMU B 3TO BpeMsI pa3jiMiBaMU PeKU.
CormacHO HalllMM pacyeTaM, BBITIOJITHEHHBIM IO pe-
3yJbTaTaM aHajlM3a TPeX pa3pe3oB (CM. puc. 5) B ep-
BOI IIOJIOBUHE IOJIOLICHA TEMIThI HAKOIUIEHUS aJlIIO-
BUsI Haxomwimch B Tipedenax 0.3—1 cM Kaxnable
100 net (B cpemHem 0.6 cm 3a 100 neT).

OmHako BO BTOPOM MOJOBMHE TOJOIIEHa 0003HA-
YIJICS SIBHBIM TPEH, pOCTa MHTEHCUBHOCTU OCaJIKOHA-
KOITJIEHHUSI, YTO MOIJIO OBITh OOYCIOBIIEHO KaK MOXOJIO-
JTaHWEM M YBJIAXXHECHWEM KJIMMaTa, Tak U (0OCOOSHHO B
KOHIIE TO3IHEro TOJIOLeHa) POCTOM MHTEHCUBHOCTH
AHTPOIOTEHHBIX BO3AEICTBUI HAa KOMIIOHEHTHI IIPU-
POIOHOI cpeabl TOJIUHHO-pedHoro JaHamadgdra. Co-
IJIACHO BBITIOJIHEHHBIM pacyeTaM, TEMIThl OCagKOHa-
KOIUIEHUS BO BTOPOi MTOJIOBMHE TOJIOLIEHA BO3POCI
1o 1.1—1.6 cMm xaxaeie 100 net (B cpenHeM 1.3 cMm 3a
100 ner).

B nenom, peKoHCTpyupyeMble YCJIOBUSI OCAIKO-
HaKoIUIeHUs B moiiMe p. BopoHex (ceBepHast 4acTh
JIECOCTEIM) COITIACYIOTCS C pe3yabTaTaMU MCCIIENO-
BaHUN JIPYrMX aBTOPOB, U3YYABIIMX TOJIOLEHOBYIO
SBOJIIOIIMIO TI0YB U IPUPOAHOM cpeanl B ieHTpe Bo-
crouHo-EBponeiickoit paBHUHBI (AJeKCaHIPOBCKMUIA,
AnekcaHapoBckasi, 2005; T'epacumoB, MapkoB, 1939;
XortuHckuit, 1982). B yacTHOCTH, HA OCHOBAaHUM aHA-
Jm3a naneodoTaHndecKrux maHHbIX H.A. XoTwmHCKuii
paszaenua roigoneH BoctouHoit EBporibl Ha 1Ba KpyTi-
HBIX OTpe3Ka: IIeprOoJI HapaCTaHUS TEMIIEPaTyp BO3Myxa
B IIEPBOI1 IIOJIOBUHE TOJIOLIEHA M MEPUO MX CIIaga BO
BTOpOI mojioBUHE ToioleHa (XotuHckuii, 1982). Cy-
IIECTBYET TOYKA 3pEHUS O TPeX KPYITHBIX MOApa3/ie-
JIEHUSIX TOJIOIIEHA: HAYyaJlbHOM IIepuoie OBICTPBIX
9BOJIIOIIMOHHBIX TI€PEeCTPOeK IIPUPOMHON Cpebl
11700 (11600)—8000 xai. JI. H., TIepHOIE TepPMUYE-
ckoro Makcumyma rojioreHa 8000—5700 kain. 1. H. 1
TPeTheM TMEpUOJe HAMNpPaBICHHOTO IIOXOJIO0dAHUS
KJIMMAaTa BO BTOPOI1 OJIOBUHE TojiolieHa (ITOC/IeTHIE
5700 kan. . H.) (HoBeHko, 2020).

B psine paboT uMmeroTcs ykazaHusl Ha CMEHY Mpu-
POMHBIX TPEHAOB AJIIOBUATIBHOTO OCAJKOHAKOILIe-
HUSI aHTPOIIOT€HHO CIPOBOLIMPOBAHHBIM YCUJIEHU-
€M JJaHHOTO Ipoliecca Ha TMPOTSKEHUU MOCIeTHUX
cronetuii (AnekcanapoBckuii, 2004; CerueBa, 2009,
2011). Hammmu npenbliyliiMiMy UCCIeTOBAHUSIMUA HA
psiae yyacTkoB B Jlunenxkoit 1 OpjaoBcKoit 06acTsIX
(Yenmes u ap., 2016, 2021) Takke MOATBEPXKIAECTCS
JMIAHHBINA BBIBOJ: B KOHIIE MO3IHETO TOJIOolleHAa Ha MO~
BEPXHOCTU PEUHBIX MOUM IPOUCXOIUIO UHTEHCUB-
Hoe (OpMMpPOBAHUE HOBEUIIIMX HAHOCOB KakK pe-
2023
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Puc. 6. I[1pr3Haku MajJeoOKpUOTreHHbBIX HapYIIIEHU I aJUTFOBUAIBHBIX CJIOEB B HUXKHEI YacT TpoGUJIst TOYBHI U3 pa3pesa 2.

3yJIbTAT aHTPOITOTeHHBIX HAPYIICHU JIAaHIIIA(TOB 1
TpaHchOpMaLlMM TUAPOJIOTMYECKOTO peXrMa pek,
TJIaBHBIM 00pa30M, BCJIEACTBUE BEIPYOKH JIECOB.

AHanu3 TpoUIBbHOIO CTPOCHUSI U MPU3HAKOB
W3YYeHHBIX TOYB, a TaKXe CIOPOBO-TIBIIBIIEBBIX
CTIEKTPOB PACTUTEIFHOCTH M3 TIOYBEHHBIX 00Pa3IIoB,
OTOOpaHHBIX Ha pa3HbIX NIYOMHAaX, IMMO3BOJISIET Oosiee
MeTaTbHO PEKOHCTPYMPOBATh CMEHBI BO BPEMEHU
KIIMMaTUIEeCKUX OOCTAaHOBOK M PACTUTEIHLHOTO IT0-
KpOBa Ha U3y4yaeMOM Y4acTKe.

Ceoiicmea U3YUYEHHbIX no4e

OcobeHHOCTH TTPOGIIHLHOIO pacHpencIeHnsT Tpa-
HYJIOMETPUUYECKOTO COCTaBa ITOYB M HEKOTOPBIX IPYTHX
MPU3HAKOB MPeACTaBIeHbI Ha pyc. 4 U B Ta0JI. 2.

IIpodunu nmous, U3ydyeHHbIX B pa3pe3ax 1 u 2 Ha
POBHOM MOBEPXHOCTU BBICOKOW IIOMMBI, WUMEIOT
OoJIbllIe YepT CXOACTBA, YeM OoTInuMii. B kinaccudpu-
KaIlOHHOM IIJIaHe OHU OTHOCSITCS K MOIIHBIM BBI-
IIEeJIOYEHHBIM JIYTOBO-YEPHO3EMHBIM ITOYBAM CO
clieAylolleid CUCTEMOM TE€HETUYECKUX TOPU3OHTOB:
Al (0—46 cm), A1B (46—67 cm), BA1 (67—120 cm),
BCk (120—170 cm), D (rmyoxe 170 cm). I'panynomeT-
pUYECKUil coCTaB U3YYEHHBIX MOYB — TSXKEIOCYIJIH-
HUCTBIN, CMEHA HAHOCOB C TSKEJIOCYIJIMHICTOTO Ha
OITeCYaHEHHBIN JIETKOCYTTTMHUCTBIN ITPOUCXOAUT Ha
mryonHax 160—180 cM (cM. puc. 4). XapakTepHoit
0COOEHHOCTBIO TaHHBIX ITOYB BEICTYIAET JOCTATOYHO
OoJbITIast MOIITHOCTh TYMYCHUPOBAHHOM YacTH TIPO-
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¢una (110—130 cm), cyliecTBeHHAas] NEPEPHITOCTh
cienpiiamMu (ocobeHHo B ciaoe 80—130 cm, 50—
70% ot ruromanu cinost), B cioe 0—20 cM cogepKuTCs
2.5-2.6% Copr (cMm. Taba. 2). Peakuus cpensl mpo-
duneit — cnabokuciaasi WK HeATpaabHasI, KOTOpas
ryoxke 80—100 cM cTaHOBUTCS CJIa0OIIEIOYHOM, a B
HUDKHUX YacTsX Mpoduiieit — cpenHe- U CUJIbHOIIEe-
JIo4HOI (cM. Tab. 2). [IpodunbpHbIe MpU3HAKKM pac-
CMaTpUBAEMbIX TIOYB CBUACTEIBLCTBYIOT 00 UX JIyTO-
BO-CTEITHOM IeHe3lce, BEpOsITHO, CYIlIECTBOBABIIIEM
Ha TIPOTSDKEHUU BCETO TOJIOLicHAa — 0e3 MPU3HAKOB
3HAYUTEJBbHBIX CMEH BO BpPEMEHU PACTUTEIHLHOTO
MOKpPOBa U TPEHIOB MOYBOOOPA30BATEILHOTO TIPO-
mecca.

B paspese 3, 3aj10)KeHHOM B LIEHTPaJbHOM YacTu
JOCTAaTOYHO OOIIMPHOTO MUKPOITOHIKEHUS Ha TO-
BEPXHOCTU BBICOKOIA TTOMMBI, ObLI BBISIBJICH TTOJIUTE-
HETUYHbIIT NMPOGWIb, COCTOSIIMNN 13 HaTOXEHHBIX
JIpyT Ha Apyra ITOYBEHHbIX IIpoduiieil pa3HOro reHe-
3uca. Bepxusag mouBa mMomrHocTeio 60 ¢M, cyas IO
MopdoaornuyeckuMm, GU3NYECKUM U XUMUYECKUM
npu3HaKaM, Obula choOpMHpOBaHA MO TpPaBIHU-
CTBIM TUIIOM pacTUTeIbHOCTU. OHa MAEeHTUDULINPO-
BaHa KaK YepHO3EMHO-JIyroBasi CpenHeCyrJIMHUCTasT
nouBa. JlaHHas TTIOYBA COCTOUT U3 IOATOPU30OHTOB
A1, A1, A1 pepxHue 1Ba U3 KOTOPBIX XapaKTepy-
3YIOTCS CEpPbIM ILIBETOM M 3€PHUCTO-KOMKOBATOM
CTPYKTYpOil, a HWXXHUI TMOATOPU3OHT Ha TNIIyOUHE
40—60 cM MMeeT TeMHO-Cepylo OKpacKy W JIydlle
c(OPMUPOBAHHYIO CTPYKTYPY (KOMKOBATO-3€pHU-

Ne 5 2023



722

YEH/EB u ap.

Ta6auma 2. Dusnko-xuMuYecKne 1 XMMUYECKIE CBOICTBA MN3YYCHHBbIX ITOYB

Iny6GuHa, cM pH BomHBbIi C opr, % O6uii a3zor, % C kap6, % CyMMhﬁlo?Ti;Kl); g ];H/m’
Pazpes 1
0-20 7.1 2.62 0.23 0 19.31
20—40 6.8 2.23 0.18 0 17.43
40—-60 6.8 1.29 0.14 0 16.75
60—80 7.1 1.24 0.09 0 16.77
80—100 7.4 0.99 0.07 0 15.91
100—120 7.6 0.75 0.06 0 16.27
120—140 7.7 0.45 0.04 0.59 15.46
140—160 8.2 0.27 0.03 1.69 15.62
160—180 8.8 0.31 0.02 0.59 10.54
180—200 8.1 0.27 HE oIp. 0 9.71
Pazpes 2
0-20 6.0 2.47 0.18 0 18.22
20—40 6.3 2.32 0.15 0 18.06
40—60 6.5 1.57 0.12 0 16.09
60—80 6.7 1.37 0.11 0 17.05
80—100 6.8 1.17 0.08 0 16.08
100—120 7.4 0.84 0.06 0 17.59
120—140 7.9 0.52 0.06 1.16 15.51
140—160 8.2 0.39 0.05 1.39 16.15
160—180 8.0 0.27 0.03 2.57 15.00
180—200 8.8 0.31 He orp. 0 11.57
200—-220 8.3 0.27 HE oIp. 0 12.12
Pazpes 3
0-20 7.0 2.36 0.21 0 19.20
20—40 7.1 2.12 0.18 0 17.46
40—60 6.9 2.40 0.21 0 19.44
60—80 6.7 1.62 0.12 0 9.19
80—100 6.5 0.56 0.04 0 5.24
100—120 6.3 0.39 0.03 0 7.10
120—140 6.2 0.29 0.03 0 12.21
140—160 6.1 0.24 0.02 0 14.64
160—180 6.0 0.57 HE OIIp. 0 14.76
180—200 6.3 0.47 He omp. 0 13.45

cTy10). HUsKHMIT TyMyCOBBIM TTOOATOPU3OHT SIBIISIETCS
HauboJiee TYMYCUPOBAHHBLIM, M COIEPXKUT OOJIbIIe
OpraHMYeCcKOro yriiepozaa 1o CpaBHEHUIO C BhIIIEe-
XKaluMHU TIoaropu3oHTaMu (cMm. Taba. 2). Pasnmene-
HHE paccMaTpuBaeMOro NpouIs Ha TYMYCOBBIE IO~
TOPU30OHTHEl MOXHO paccMaTpyBaTh KaK COYeTaHUe
MPOTEKABIIIET0 T'yMYCOAKKyMYJISITUBHOIO IIpolecca
pa3TMYHOM MHTEHCMBHOCTU U CUHJIMTOI€HHOIO pOCTa
poduiist BBEPX B pe3yJibTaTe IOCTYNATeIbHOM aKKy-
MYJSIIAM TIOMMEHHOTO ajuioBus. CHUHIMTOreHHas

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

MIpUpoIa MOYBOOOPA3yIOIIeTo CyOcTpara IOATBEp-
KIAeTcsl HAUTMIMEM B HEM TOHKUX aJUTIOBHATBHBIX
MPOCJIOEB, COCTOSIIIINX U3 MEJIKOTIO CBETJIO-KEJITOTO
Tecka.

CopepxaHue wia B BEpXHEH YepHO3EMHO-TTyTo-
BOM IIOYBE HE3HAYUTEIbHO WM3MEHSETCS BHU3 IIO
npoduitio ot 28 1o 31% oT Macchl TIOYBHI, a CoAepKa-
HME TIeCKa BapbupyeT 0oJiee CyleCTBEeHHO — OT 12 1o
37% B pa3sHBIX CIIOSIX U TOpU30HTax (cM. puc. 4). Pe-
aKIus cpeanbl Mpodniasg HeWTpaTbHas; CcyMMa OOMEH -
Ne 5
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HBIX OCHOBaHMIA HAXOIUTCS B Tipeneiiax 17—19 Mmob
Ha 100 r mouBHI (cM. TaOI. 2).

IMpodrne HIKHEN (TTOTpeOEeHHOI) TTOYBBI PEI-
CTaBJIEH CUCTEMOI CJIEIYIOIIUX TeHETUYECKUX ropu-
30HTOB: [Alg] (60—75 cM)—[AlA2g] (75—-95 cMm)—
[A1A2Bhg] (95—105 cm)—[A2Bthg] (105—127 cm)—
[Bthgl] (127—149 cm)—[Bthg2] (149—200 cm). I1y6-
ke 200 cM 3KcKaBalus He TPOBOAUIACE.

INorpe6eHHast moYBa MICHTU(UIIMPOBAHA KaK Ce-
pas JiecHast TpyHTOBO-TJIeeBaTasl.

Bckumnanue clIOXXHOro MOYBEHHOTO IIpodUIs B
paspese 3 OTCYTCTBYET Ha BCIO U3YYSHHYIO IITyOMHY —
1o 200 cm.

ITo BepTUKAILHOMY pacIipele/IeHUIO Wia Iorpe-
OCHHBIIT IIOYBEHHbIM ITPOQGUIIb SIBIISIETCS TEKCTYPHO-
IrddepeHIMPOBaHHBIM C YeTKUM MOApa3aeIeHeM Ha
SIIIOBUATBHYIO M WJUTIOBUAJIBHYIO YacTU (CM. pucC. 4).

KoadduumeHT TekcTtypHoit nuddepeHUnaum
npodniag 1Mo may cocraBasger 2.3. Peaknmsa cpemsl
npoduis MmajaeoIoyBhl claboKucaass ¢ MUHUMAJIb-
HbeIMU 3HaYeHUIMU pH 6.1—6.0 B ropn3onTe [ Bthg2];
CcyMMa OOMEHHBIX OCHOBAaHMI MMHUMAaJIbHA B DJIIO-
BUaJIbHOM yacTu ipodus (5—7 mmons Ha 100 T moy-
Bbl) U BO3pacTaeT B WIIOBUAIBbHON YacTU Mpoduist
1o 12—15 mmonp Ha 100 T MOYBHI; coaep>KaHMe opra-
HUYECKOTO yTrjepoia JOCTaTOYHO PE3KO YOBIBAET C
ryouHoi (cM. Tabi. 2). Bce ykazaHHbIe CBOMCTBA U
X IpoUIbHbIE pacHpeaeIeHS MOATBEPKIAIOT Ie-
HETUYECKYIO0 IPUHAIIEKHOCTh M3y4aeMOM Iajieo-
IIOYBbBI K TUITY CEPHIX JIECHBIX II0YB, YCTAHOBJICHHYIO
Ha OCHOBaHMM MOP(OJIOTMYECKOro aHajam3a II0Y-
BEHHOTO TIpOdUIS.

B smoBunanbHOiT yacTu mpoduiis M3ydeHHOH Ia-
neonouyBsl  (ropu3oHThl  [AlA2g], [AlA2Bhg],
[A2Bthg]) B 3aMeTHOM KOJMYECTBE COIEpKaTCs Oy-
phBIC€ KeJIe3UCThle KOHKpelun (pyasKOBBIE 3e€pHa) C
PBIXJIOi TIepudepureil U TUIOTHBIM SIIPOM pa3MepoM
3—8 MM (MakcuMMaIbHOE OOMIME BBISIBICHO B TOPHU-
3oHTE [A1A2g] — 15—25 mtyk Ha 1 am?).

B 1ieHTpe KOHKpeluii ObUT 0OHaAPYKEHBI METKUE
¢dparMeHThI yIisi. YTojb MPUHAIIEKUT JTUCTBEHHBIM
JiepeBbsIM; B Haubosiee XOpOIIO COXPaHUBIIEMCS
dparmeHTe ObLIa oIpeaeacHa IMPUHAIJIEXHOCTh YI-
ymctoro ocrartka K yune (7ilia sp.). Paguoyrnepon-
HOe JaTupoBaHue (parMeHTOB APEBECHOTO YIS U3
siIep KOHKpeuuii, oTo0paHHbIX B ctoe 80—85 cMm (ropu-
30HT [A1A2g]) mano Bo3pact 2420 + 80 kai. 1. H. (cM.
T1aba. 1). B cioe 95—100 cm (ropuzont [A1A2Bhg]),
ObLT MPOJATUPOBAH AMCIEPCHBIN yrojb, MOKa3aB-
mumii Bo3pact 5630 £ 40 kan. 1. H. (cM. Tabn. 1). Ha
5TOM OCHOBAaHMU JIMTEIBHOCTh JIECHOIO MOYBOOO-
pa3oBaHUs olleHeHa nepuoaoM He MeHee 3000 yet
(Mmexmy 5630 u 2420 rr. Ha3am).

Cremyer OTMETUTD, UTO BEpXHHE ITOJIMETPa M3Y-
YEeHHOI TMaJieoNouYBbl B pa3pe3e 3 10 HUKHEeM JyacTu
ropu3oHTa [A1A2Bhg] 6bu11 chopMUpOBaHEI HA M-
HepaJIbHOM cyOcTpaTe, 00pa30BaHHOM B IrOJIOLIEHE, a
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CPEIHSISI M HYDKHSIS YaCTU PO uiIst hopMHUPOBATIUCH
Ha 6oJiee IpeBHUX, JOTOJOILEHOBBIX MOPOAaX, KOTO-
pbiMU (TI0 aHAJIOTUM C pa3pe3aMu 1 u 2), ckopee Bce-
ro, ObUTM KapOOHATHBIC JIECCOBUIHBIC CYITTMHKHN. B
MaTpulle 3TUX IMOPOI B pe3yjbTaTe MOYBOOOpa3oBa-
TEJILHOTO IIpoliecca Obl1a cpopMHUpOBaHa JOCTATOY-
HO MOIIIHASI WLTIOBUAJIbHAS YacThb MIPOUJIs Iorpe-
OEHHOI1 cepoii TeCHOI MOYBHI.

BTopoii rymMycoBbIii TOpU30HT, BBISIBJICHHBIN B
npoduJie IIorpedeHHOM Cepoii IECHOM ITOYBbI, CIIEIyeT
paccMaTpuBaTh KaK OCTaTOYHYIO YaCcTb TYMYCHPOBaH-
HOTro TMpouIsi TEMHOLIBETHOM MOYBBI YEPHO3EMHOIO
TreHe3rca U KaK MHIUKATOP JIyTOBO-CTEIHOI CTamuu
IIOYBOOOPA30BAHMUS, TIPEIIICCTBOBABIICI OSIBICHUIO
Jeca. IlpusHaku BTOPOro TI'yMyCOBOI'O TOPU30HTa
YETKO IIPOCIEXKUBAIOTCSI, HayuMHasg C TOPMU3OHTAa
[A1A2Bhg] (95—105 cm) 1o 3aMETHOMY YCUJICHHIO B
HEM CEPOTO TOHA OKPACKMU.

BaxxHbIM TUMArHOCTUYECKUM IPU3HAKOM IMOYBO-
00pa3oBaHMs B TPaBIHUCTHIX JaHAIIA(TaX BEICTYA-
eT HajJuyue B MPO(UISIX MOYB BKIIOYEHMI XOIOB
CTETIHBIX 3eMJIEPOEB — CIEMbIIIei. DTOT MpU3HaK
HWCHOJb3YeTCSI KaK MHAIWKATOP CTEIHBIX YCIOBUIA
MOYBOOOpa30BaHMs B MAJEONOYBEHHBIX PEKOH-
CTPYKUMSIX, TaK KaK B JIECHOM MECTHOCTH CJICIIBIII He
odoutaetr (I'pomos, EpbGaeBa, 1995; AnekcaHApoB-
ckuit, Anekcannponckas, 2005; Pietsch, 2013). B
mpoduie majaeoIouBhl U3 pa3pe3a 3 majaeoceIbIII-
HEBI C Pa3MBITBIMU KOHTYPaMM BBISIBIISIIOTCSI B CJIO€
100—127 cwm. Jlyuimmeit cOXpaHHOCTU ITaJeOCIIeIThbI-
muH B ropu3oHTax [A1A2Bhg|] u [A2Bthg] Morau
CITIOCOOCTBOBATh aHA3POOHBIC YCIIOBUS U3-3a IEPUO-
JIWYECKHM BO3HUKABIIIETO 31eCh BOJI03aCTOMHOTIO BOMI-
HOTO pexXrMa Hal IUIOTHbIM ropu3oHToMm Bt. [les-
TEJILHOCTb CJIEIbIIIa B Hpoduie HCCIeIOBaHHOK
MOYBBI MBI COOTHOCHUM C IIEPBOM ITOJTOBUHOM roJiolie-
Ha — J0 CTaIuH JIECHOTO MOYBOOOPa30BaHUsI, KOTO-
pasi, COIJIaCHO JaTUPOBKE I10 IPEBECHOMY YIJIIO, MOT-
J1a HayaTbest 5630 + 40 kan. 1. H. BeIsiBIeHHBIE HAMU
MaJICOCCTBIIINHB  BBICTYNAIOT JAOTMOJHUTEIbHBIM
JI0Ka3aTeJIbCTBOM OYEHb PEAKOIO 3aTOIUICHUS ITOii-
MBI p. BopoHexX B mepBoOii MOJIOBUHE TOJIOLIEHA W,
1o KpaliHei Mepe, B aTJIAHTUYECKOM TEPUOJIE TOJI0-
LIcHA.

Takum 06pa3om, pe3yabTaThl OJEBOIro 1 1adbopa-
TOPHOTO aHAJIM3a OYBbI, U3yUYEHHOM B pa3pese 3, ro-
BOPSIT O TOM, YTO Ha TMOBEPXHOCTU MUKPO3aIaIuHbI
CMEHA PACTUTEIIBPHOCTU W HATIPABJIEHHOCTU ITOYBO-
00pa3oBaTeIbHOTO TIpollecca B TEUYEHHUE TOJIOlEeHA
MpoucXoauiia Mo KpaitHeit Mepe Tprkabl. B mepBoii
MOJIOBUHE TOJIOLIEHA MPU TOCTIOACTBE JTyTOBO-CTETI-
HBIX 00CTaHOBOK (hOPMUPOBAJINCH TOYBBI YEPHO3EM-
HOTO TeHe3uca (4epHO3EMbI WJIN JTyTOBO-YEPHO3EM-
Hble TouBbl). [Ipr3HAKM 3TO CTaAUM COXPAHUIUCH B
BUJIE BTOPOTO TYMYCOBOTO TOPU30HTA U MAJIEOCIICTIBI-
IIIMH B PEJIMKTOBOM ITpouiie cepoil JeCHOI MOYBHI.
Bo BTOpOIf TIOJIOBUHE TOJIOIIEHA B PE3YIbTATE TTIOXO-
JIONAHWS M YBIIAXHEHUSI KJINMATa IMTOBEPXHOCTD U3Y-
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yaeMoM 3alaauHbI MOKPbLUIACH JIECHOM PaCTUTENbHO-
CTbIO, M HAYaJloCh JIECHOE MOYBOOOpa3oBaHUE, B
poiecce KoToporo 6611 chopMUpOBaH NPODUITH ce-
poii JIECHOI IPyHTOBO-TJIEEBATOM ITOYBHI.

ComrtacHO MHEHUIO psifa UcciemoBaTesieit, boee
TYMHUIHBIE YCIOBHUSI BO BTOPOI ITOJIOBMHE rOJIOIeHA
MOIJIU IPUBECTHU K AeTpafaliiyi YEPHO3EMOB U K IIpe-
oOpa3oBaHMIO UX B cepble JiecHble (Phacozems), B
TOM 4YHMCJIe IIHMHUCTO-WLIIOBUMPOBAHHBIE ITOYBBI
(Luvisols) (Eckmeier et al., 2007; Kabala et al., 2019).
3aTeM, yxke B Cy0aTIaHTUYECKOM IIepHrOo/e ToJIoleHa,
Ha M3y4aeMOM yJ9acTKe JieCHasI CTaars IOYBOOOpa30-
BaHMsI CMEHMJIACh JIyTOBOM, Ha YTO yKa3bIBaeT COBPE-
MEHHBI TpOdUIb YepHO3EMHO-TYTOBOM MOYBHI, 3a-
Jieraronieii Has morpeGeHHOM cepoil JIECHOI MOYBOIA.
®dopMupoBaHUe TaHHOKW MOYBBI IIPOUCXOIUIO CHUH-
XPOHHO C 0Opa3oBaHUEM Yexja aJUTIOBUAJIbHOIO CYy-
IJIMHKA MOIITHOCTBIO OKOJIO 60 CM.

PeKOHcmpylcuu;z pacmumenbHocmu U kaumama
no 0aHHbIM CNnopo60-nblibleeoco anaiusa

Cuynraercsd, 4YTO MAJMHOJOTMYECKHE CIEKTPHI
PACTUTEILHOCTU U3 MPO0, OTOOPAHHBIX B ITOMMEH-
HBIX, O3€PHBIX WX OOJIOTHBIX OTJIOXEHUSIX, OTpaXka-
IOT MHTETrpaJIbHBIN XapaKTep paCTUTEIBHOIO IIOKPOBa
B paguyce 1o 20 kM ot MecTa HabmoneHnuii (HoBeHko,
2017). B Hamiem ucciaeqoBaHMM IIPOCTPAHCTBEHHBIM
OoXBaT 3aHOCA ITAJIMHOJIOTMYECKOIO MaTepuaia BKIIIO-
YyaeT TEPPUTOPUIO JOJTUHHO-PEUYHOTO JIaHamadTa 6ac-
ceiiHa p. BopoHex (mmpuHOil Mo o0e CTOPOHBI OT
pexu oT 4 10 6 KM), a TaKKe MpUjieraloiue K peyHoi
JIOJIMHE MEXAYpeUHble JaHaIIadThL.

PesynbTaThl CIOPOBO-TIBUILLIEBOIO aHAIM3A ITOY-
BEHHBIX HOpoduieil, U3ydeHHBIX B TpeX pa3pesax,
TIIpencTaBiAeHBI Ha puc. 7 1 8.

B pa3pes3ax 1 u 2 npo600TOOp HA CIIOPOBO-ITHLIb-
IIeBOI aHaIN3 OCyIIecTBIsICcSa yepe3 20 cM 1 B KaxK-
JIOM pa3pese Ob1J10 0TOOpaHo 1o 11 MoYBEHHBIX TPOO.
OnHako oborallleHHbI 0cagoK coaepKal JO0CTaTou-
HO€ KOJIMYECTBO CITOP U MbLUIbLILI B IPOOaX TOJBHKO 10
m1youHsl 1—1.4 M. T1IpoOsl, oToOpaHHbIE IITyOXe, B
Mallepare coliepxKajiu yIJucToe OpraHnuecKoe Bellle-
CTBO, U TOJIbKO €IMHUYHbIE 3€pHA CIIOP U MbUIbLIBI.
ITmoxoli coxpaHHOCTU MBLIBILBI B CJIOSIX DIyoxe 100—
140 cM, SABISIONIMXCSI JOTOJOLIEHOBBIMU OTJIOXKEHU -
SIMU, Ha Halll B3IJIs11l, MOIJIM CITOCOOCTBOBATH UX MPO-
Mep3aHue U UCCYIIeHre B 3MMHUE MEepUOIbl, KOraa
OHUY MpEACTaBISIM COOOU BepXHUE KOpHeoOuTae-
MBIE CJIOM MOYB MO3IHETO TJIeicToleHa.

bnuszkas nokanuszanus paspe3on 1 u 2, pacnoso-
JKEHHBIX B MIEHTUYHBIX YCIOBUSX pefibeda (poBHas
MMOBEPXHOCTh BBICOKOW MOWMBI), MO3BOJSET OaTh
KOMILJIEKCHYIO XapaKTepUCTUKY MX MaJUuHOJIOThYe-
CKMX CHEKTPOB C aHaJMU30M IPOO B XPOHOJOrHMYE-
CKOM TIOpSIIKE. YUUTBIBAsI, YTO MPOOBI B pazpe3ax 1 u
2 ObLIM OTOOPaHbl C HU3KUM BPEMEHHBIM pa3pelie-
HUEM, aBTOPbI BKIIOUMIU B OOCYXIEHUE TAKXKE aHa-
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JIN3 JIUTEPATYPHBIX CBEACHUI O OMOKINMATUIECKIX
obcTaHOBKax Ha TeppuTopum lLleHTpaibHOI Jeco-
CTEIM B MEPHUOABI, K KOTOPHIM OTHOCSITCSI ONKCAaH-
HbIE U IIPOaHAIM3UPOBAHHbBIC IIPOOEIL.

Haubonee npeBHssI 11poba, comepxkaiiasi IbLUIbIY
U CIIOpHI, uAeHTUdUIIMpoBaHa B cioe 120—140 cM u3
pa3pe3a 2 (cM. puc. 7). ITo BpeMeHM oOpa3oBaHUs
OHA COOTBETCTBYET pPyOE€Xy TOJIOllcHA W IO3IHETO
IJIeHCTOLICHA.

CriexTp npoObI PUKCUPYET IIpeodIagaHne MbLTb-
1Ibl IpEBECHOI pacTUTEIbHOCTU U crop. B mepBoit
rpynrie JOMUHUPYET MbLUIbLIA XBOMHBIX MOPOMI, LIe
OCHOBHAa$I POJIb OTBOAUTCS MbLIbLIE COCHBI OOBIKHO-
BeHHOW (Pinus sylvestris), TIpuMech MpeacTaBjieHa
MOXCKeBeJIbHUKOM (Juniperus) M BCTPEUYEHO OMHO
3epHO enn (Picea). I1butblia APEBECHBIX JIMCTBEHHBIX
MOpoJ, TIpeAcTaBieHa B OOJIbIIEH CTEIEHU MEIKO-
JIMCTBEHHBIMU IIOpOJaMM: Oepe3aMu, OJIbXOM, OCH-
Hoit (Populus). Tennoao0UBbIE 2JIEMEHTHI IPEICTaB-
JIEHBI TOJILKO HEOOIBIIUM KOJINYECTBOM IIbUJIBLIBI BA-
3a (Ulmus).

B cooTBeTcTBUM ¢ pEeKOHCTPYKLIMEil, HA JaHHOM
aTane Ha MpUWIeramlleil TEppUTOPUN ObLUIM IIHPOKO
pa3BUThI OOPHI (Ha HAATIOMMEHHBIX Teppacax) C MOX-
KEBEJIOBBIMU 3apOCiISIMU 10 OITylIKaM. BcTpeueH-
HOE 3€pHO eJI MOXKET YKa3bIBaTh HA BEPOSITHYIO IIPU -
MeCh 3TOM MOPOAHI B COCTaBe OOPOBOI pACTUTEIBHO-
CTH, XOTSI 3Ta €IUWHWYHAs HaxXxomkKa HE MOXET
CUMTATbCSI OOCTOBepHOI. 10 MOHMXKEHHBIM y4YacT-
KaM B 0opax, BEpOsITHO, CeaUINCh 0epe3Hsaku. EcTh
BEpPOSITHOCTh, UTO Ha BoaopasaesiaXx ObUIM YYaCTKH,
3aHSTHIC 3JTAKOBO-Pa3HOTPABHO-MAapPEBBIMHU I'PYIIIN-
poBkamu (Poaceae, Herbetum mixtum, Chenopodia-
ceae) ¢ 3aMeTHBIM yuacTrueM uukopuesbix (Cichoria-
ceae). [loiiMmy pedyHOIi TOJIMHBI 3aHUMAJIN OJIbXOBEIE
3apOoCJiM C yYacTUEM KyCTapHMKOBBIX Oepe3 M Bs3a.
3aMeTHOEe KOJIMYECTBO CIIOp B COCTaBE CIIEKTpPa MO-
XKET YKa3bIBaTh HA HAIMYME TEPPUTOPUIl, IIEPUOIU-
YeCKU MOATOIUISIEMbIX WJIN 3aJIMBaeMbIX B ITOJIOBO/I-
Hble Tiepuonbl. HeOonbllioe KOJIMYECTBO MBLIbIbI
TEIUIOJIOOMBEIX MOPOI yKa3bIBaeT Ha IOCTATOYHO
CJIa0yIO TETJI000eCIIeYeHHOCTh JAHHOTO XPOHOMHTEP-
Baja. KimMaTr u3ydyaeMoro srama XapaKTepH30BaJiCs
SIPKO BBIPAXKEHHOI KOHTMHEHTAJIbHOCTHIO 1 OBLI OTHO-
CUTEJIHO CyXuM (B COCTaB€ TpaB OTMEYAEeTCSI MHOIO
JUKOPACTYIIUX PAaCTEHUI CeMECTBA MapEBHIX).

CoracHo NaJMHOJOTUYECKUM PEKOHCTPYKIIU-
SIM, BBIIIOJTHEHHBIM JJISI TPAHUIIbI TOJIOLIEHA U O3 -
Hero mJieiictolieHa Ha Tepputopuu lLleHTpampHOM
JiecocTeny, MCCleIoBaTesiu IpearnojaraloT Ccylie-
CTBOBaHHE B 3TO BpeMsl XOJOIHOUN 6epe30BO-COCHO-
BOI JIECOCTEIIM C OE3JIECHBIMU MEXIYPCUbSIMMU.
E.A. CnupunoHoBa orMmedaet: “Ckopee Bcero, Jiec-
Hble HAaCaXKIEHMUS TITOTENU K JOJIUHAM PEK, a MeX-
lypeubsi ObLIN MOKPHIThl KCEPOMDUIbHBIMUA CTETTHBI-
MU cooOIlIecTBaMU, 00pa30BaHHBIMM Pa3HOTPABHO-
MOJBIHHBIMU TPYNITUPOBKAMU C YYaCTUEM MapeBbIX,
KOTOpbI€ TOCTUTJIM MAaKCUMaJIbHOTO Pa3BUTUSI UMEH-
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*Apxeosornueckas nara, J. H.

% JEPEBHEB U KYCTAPHUKOB, TPAB U KYCTAPHUYKOB ITOCYUTAH OT CYMMBI ITbITBIIBI
% CITOp MOCYUTaH OT CYMMBbI ITbUIBIIBI 1 CITOP

Puc. 7. CiopoBo-ITIbUIBIIEBBIC JUArpaMMBbI B OTJIOXKEHMSIX pa3pe3oB 1 (a) u 2 (0) Ha yyacTke “Bonbinas KyspMuHKa”.

Ho B no3aHeM Basinae” (1991, c. 195). T.A. CepebpsiH-
Has (1992) yTouHsieT, 4TO B cocTaBe 0€pe30BO-COC-
HOBBIX PENKOJIECU, MPOU3PACTABILINX B TOHUKEHU -
SIX DPO3UMOHHOI CeTH, yXe Tora HeOOoIbIIOoe yyacTre
MOTJIM MPUHUMATH JIUTIA, 1y0 U Bsi3, a HA UJI0BATO-CYy-
DIMHUCTBIX CyOCTpaTax, BEpOSITHO, TaKXe BCTpeya-
Jach eb. CornacHo BeiBojaM E. JlykaHuHOI ¢ coaB-
topamu (Lukanina et al., 2022), BOIM3U TpaHUILIbI
IIIMPOKOJUCTBEHHBIX JIECOB M JIECOCTEINIM Ha TEPpU-
topum Kypckoit obmactu (bacceitH p. Cymka) 0KOJIO
11700 xan. a1. H. oay4duia pacipocTpaHeHue oepe-
30Basg JIECOCTEIb, OMHAKO CyXOl KJIMMaT U BbICOKast
MOXapoonacHOCTb MPEMNsITCTBOBAIM pacIpOCTpaHe-
HUIO 3[1eCh IIMPOKOJINCTBEHHBIX JIECOB €Ilie B Teue-
Hue 6osiee uem 1000 er.
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Takum obpa3oM, TTOJydYeHHbIE HAMU PE3YJIbTaThl
HaXOIATCS B 6JIM3KOM COOTBETCTBHUY C pe3yIbTaTaMu
JIPYTUX aBTOPOB.

Crenywoiiass B XpPOHOJIOTMYECKOM TTOCea0Ba-
TEJILHOCTH IIp00a cooTBeTCTBYET ciioto 80—100 cM u3
paspe3a 1 (cM. puc. 7); ee BO3pacT OXBaTbIBae€T MH-
TepBaJl MpedbopealbHOTO U OOpeaibHOTO TepUOI0B
rojiolieHa (COIIacHO pHUC. 5, pa3dbpoc JaT B CJIOE CO-
crasigeT 11700—8500 xai. 1. H.). ITo KoaMUecTBEH-
HOMY COCTaBy MbLIblia APEBECHBIX U TPaBSIHUCTBIX
pacTeHuil pacrpeaeiaeHa MPUMEPHO ITOPOBHY C He-
OOJIBIIINM TIpeOoOIafaHueM JIOJIU TpaB, IPUYEM B CO-
cTaBe TpaB CaMbIM ITpeAcTaBUTENbHBIM (11% OT cyM-
MBI ITBLIBIIBI) B 3TO BpEMsI OCTaBaJIOCh CEMENCTBO Ma-
PEBBIX — MHIOWKATOP COXPAHSIBIIMXCS 3aCyIUIMBBIX
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KJIMMaTU4IeCcKuX ycJioBuii. Cpeny TpaB B paccMaTpy-
BaeMoOii MpoOe JOCTAaTOYHO BBICOK MPOLICHT IUKO-
pacTylux 3J1akoB. B ciekTpe apeBecHbIX Iopo/ (Ha-
psImy C COCHOM M MOXKKEBEJTBHUKOM) ITOMWHUPYET
MBLJIbIIA TTOKPHITOCEMEHHBIX PACTCHMI, IJIeé OCHOBY
COCTaBJISIIOT MEJIKOJIMCTBEHHbIE MOPOAbLI — Oepesbl,
oJbXa, WBa, ocCMHA. M3 MMpOKOJIMCTBEHHBIX U TEIl-
JIOMOOWBBIX TTOPOA OTMEUYEHa TOJLKO TIhLIbIA BSI3a
(BepositHO — Ulmus glabra). B Ko1n4ecTBEHHOM OT-
HOIIEHUN CpPEenM NIPEeBECHBIX IOpoi ITIpeobiamaeT
MbLIb1Ia COCHBI U 6epe3nbl (cM. puc. 7). B paccmarpu-
BacMBII MEPUON Ha TeppacaxX peKH PeKOHCTPYUpPY-
10TCST 6€pe30BO-COCHOBBIC C TPUMECHIO OCUHEI Jieca C
MOKKEBEJIOBBIMU 3apocyisiMi. Ha BepXHUX HaAmoO-
MEHHBIX Teppacax, BepOsITHO, ObLIIM pacrpocTpaHe-
HBI OCTPOBHBIC BSI30BEIE Jieca ¢ yIacTreM 6epesnl. B
npedopeaTbHOM U O0pealbHOM TIepuojax ToJoleHa
Ha BollopaszlejiaXx TMPUCYTCTBUE APEBECHOM pacTu-
TETLHOCTH OBUIO MAaJIOBEPOATHBIM. KoJmaecTBO
CIIOp B MCCIIeAyeMOi Mpobe CpaBHUTEIHLHO HEBEIM-
KO, criopbl cdaruyma (Sphagnum) oTCyTCTBYIOT, UTO,
BEPOSITHO, CBUACTEIILCTBYET 00 OTCYTCTBUM C(arHo-
BBIX OOJIOT B 3TOT MEPHO/I.

Cnaboe yyacTue B COCTaBe€ pPacCTUTEILHOIO IO-
KpOBa MbLIbIIbI TETUIOJIIOOUBBIX TTOPOJ MOXET YKa3bl-
BaTh Ha IPOXJIATHBIM U OTHOCHUTEIIFHO CyXOi KIITMMaT
paHHero rojoleHa.

ABTOpPBI OTMEUAIOT, YTO JIJIsl CEBEPHOI MOJOBUHBI
JIECOCTEMHOIT 30HBI B IpebopealbHOM 1 OOpeaTbHOM
MepHoJax roJIoleHA PEKOHCTPYMPYETCS PacTUTEIb-
HBII MTOKPOB, YHACJIENOBAHHBIA OT MEPUIJISALIAATb-
HOI COCHOBO-0epe30BOIi JIeCOCTEN [B OTHACIBLHOM
HUCCIeAOBAaHUM COOOIIAeTCI O CYyIISCTBOBAaHUU
Ha MeCT€ COBPEMEHHOI JIeCOCTEeIM CTEeMHOI 30HBI
(Lukanina et al., 2022)]. B 0opeanbHOM Iepuone
B IPEBOCTOSIX YK€ OTMedYaeTcsl HeOOJIbIIoe YyJacTue
nyoa, Bsa3a, Jjgunsl u JgemuHbl  (Corylus). Ha
IUTaKOpax MPOJOJIKAIM TOCIOACTBOBAaTh MapeBhIe,
noabiHu (Artemisia) n 3makoBble (Kimumanos, Cepe0-
pstiHast, 1986; CepebpsinHas, 1992; Lukanina et al.,
2022). TpeHna noTerjieHUsT U YBJIaXKHEHMs KIuMaTa
10—9 ThIC. K. JI. H. OTpa3ujCsd Ha YBEJIMYEHUU He-
MOpPaJILHOTO (hJIOPUCTUYECKOTO KOMILJIEKCa — B CO-
cTaBe JIECOB BO3pociia 1oJis Ay6a, aunbl v Bs3a (Cru-
punoHoBa, 1991). JlecucrtocTs Ha ceBepe JIECOCTEII-
HOi1 30HBI MOIJIa B 3TO BpeMsI 1ocTHYb 30% ot 06111ei
mwiomanu (Lukanina et al.,, 2022). B KoHie
GopealbHOTO MEePHOo/Ia TOJIOLICHA PEKOHCTPYUPYIOTCS
JIOCTAaTOYHO pPE3KME U3MEHEHMSI PACTUTEIbHOCTU B
OTBET Ha MoxoJiogaHue Kiaumara. B 6acceiine p. Cyn-
Ka TPOM30IILIa Jerpajanus JeCHBIX apeajioB IpH-
MepHo Ha 30% ot nepBoHavyagbHON rutomanu (Lu-
kanina et al., 2022). Kak Ha 3amane, Tak 1 Ha BOCTOKE
LleHTpanbHOI JIecOCTENM B 3TO BpeMsI OTMeYajach
3aMeTHasi Kcepo(UTHU3alUs CTEITHOW pPacTUTEIbHO-
ctu (CriupunoHoBa, 1991; Lukanina et al., 2022).

IIpob6a B cioe 60—80 cM u3 paspesa 1, TIaBHBIM
00pa3oM, OTpaKaeT YCIIOBHYS aTJIAHTUYECKOTO TTIepruoIa

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

YEH/EB u ap.

rojiorieHa (comtacHo puc. 5 — 8500—5400 kam. 1. H.).
ITpoGa B MAEHTUYHOM CJI0€ U3 pa3pe3a 2 He TOAXOIUT
JUUIS1 aHaIn3a, TakK KakK CONEPKUT OTJIOXKEHUS aTIaHTH-
YeCKOro 1 cy000opealbHOIO IIepHOIOB IoJIOIeHA IPH-
MepHO B paBHbIX mponopuusx (7200—3600 xai. 1. H.,
cM. puc. 5). B nmpobe paspesa 1 mo cpaBHEHMIO C
MpEeObIayIIUM TIePUOIOM HAOJIOOAETCS OTYETIMBAS
TEHIEHLMS CHIDKEHUSI CYMMBI ITbUIbLIBI IEPEBbEB U
KYCTapHUKOB, COACPKAHUS MBLIbIIBI MOXSKEBEJIbHM-
Ka, Oepe3nl U onbxu. B cocTtaBe mpeBecHOI pacTu-
TEJIbHOCTU TOSIBJISIETCS MbUIbLIA ITUPOKOIUCTBEHHBIX
nopon — ay6a (Quercus) ¥ TUTIBI TIPYA COXPaHSIIOILIEMCS
JIOCTAaTOYHO BBICOKOM IIPEICTAaBUTEIBLCTBE Bf3a (CM.
puc. 7). B cocraBe TpaBSIHUCTOM pPacCTUTEIbHOCTU
Mpeo0J1agaIMMU KOMITOHEHTaMU ObLIU 371aKU, Ma-
peBble, LIMKopueBble 1 po3onBeTHHIE (Rosaceae).
IMosiBnienune cnop carHyma, a Takxke NbUIBLBI T~
xuepuu OosioTHOU (Scheuchzeria palustris) MoxeT
yKa3bIlBaTh Ha BO3HUKHOBeHHe 00Ji0T. MccienoBa-
HME YeThIpeX O0JIOT B HEITOCPEACTBEHHOI OJIM30CTH
oT yuyactka “bonbiias Ky3pmMuHka” (B paguyce 10
20 KxM) BBIIBWJIO AUAIIa30H BapbMpPOBaHUS BO3pacTa
OGOJIOTHBIX OTJIOXEHUI ot 7635 * 60 mo 1580 %
+ 50 xai. 1. H. (BonkoBa u np., 2020), T.c. mosiBJIcHUE
00JIOT B aTJIAaHTUYECKOM IIEPUOAE TOJIOLeHA MOXKET
CUMTATbhCSI MOATBEPKIACHHBIM (haKTOM.

B cooTBeTcTBUM C PEKOHCTPYKIIMEH, B aTJIAaHTH-
YecKOM IepUuoie TroyiolleHa KJIMMAT CTall Teriee Mo
CpaBHEHMIO C OOpeabHBIM TIEPUOIOM, UTO HAIIIIO
OTpakeHUe B IMOSIBJICHUH B COCTaBE JIECOB Ay0a U JI-
el. Jleca, BEpOSITHO, TTOTEIU K JOJIUHHO-PEYHOMY
nmanmmadTy, a Ha BomopaseinaxX ToCIoACTBOBAA JIy-
TOBO-CTEITHAasI pacTUTeNIbHOCTh. Ha HIDKHUX Ham-
MOMMEHHBIX Teppacax GopMUpOBAINCH Oepe30BO-
COCHOBEIE Jieca, a BBHIIIE MO perbedy — OCTPOBHBIC
BSI30BO-IyOOBEHIE Jieca C TIPUMECHIO JIMITBI. B moiimax
1 Ha HaAIOWMEHHBIX Teppacax peK Hadajiu o0pa3o-
BBIBaThCS OOJIOTA.

ABTODBI, BBIMOJIHSIBIIIME CIIOPOBO-MBLIbLIEBbIE
DPEKOHCTPYKIIMU PACTUTEILHOCTHA, Ha TPOTSKEHUU
0oJbliieii YacTu aTIAaHTUYECKOTO TTepuoAa OTMeYaroT
TOCIOACTBO CTEMHBIX OOCTAHOBOK JaXKe Ha CeBepe
JIECOCTEMHOI 30HBI, a Ha 10re 30Hbl IIMPOKOIUCT-
BEHHBIX JIECOB — JIECOCTEITHBIX JaHaimadToB (K-
MaHoOB, CepebpsHHasi, 1986; Hosenko, 2017; HoseH-
Ko u 1p., 2013, 2016; CepebpsinHast, 1992). I1o MHe-
HUIO psiia aBTOPOB, Ha CEBEpE U CEBEpO-3amaje
CpenHepyccKoii BO3BBIIIIEHHOCTU TpaHUIIA JIECOCTEe-
Iy pacnojaraiachk Ha 50—70 KM ceBepHee CBOEro co-
BpemeHHoro nojoxeHus (Hosenko u np., 2017; Shu-
milovskikh et al., 2017). [ToTreruieHue KiiMMara oInTH-
MyMa ToJIolleHa, TIpuBelllee K OCTeNHEHUIO
JlaHa11apTOB B JIECOCTEMHON 30HE, B 30HE ILIUPOKO-
JIMCTBEHHBIX JIECOB OTPa3UJIOCh HAa MaKCUMaJlbHOM
pa3BUTUM yOOBBIX JIECOB C YYacTUEM Bsi3a, JIUIIbI,
SICeHsI ¥ TyCTOro nomiecka uz jiemuHasl (HoBeHnko u ap.,
2014). B aTiaHTMYEeCKOM MEepUoie TaKXKe OTMEUYaTUCh
KOPOTKOMNEPUOAHbBIE (DIIYKTyallui OMOKJIMMATUIECKUX
YCJIOBUI, KOTOPbIE MPUBOAWIN K HEONHOKPATHBIM U3-
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MEHEHUSIM apeajioB 30HAIIBHBIX TUITOB PACTUTEIBHO-
CTH, a TaKXe CTPYKTYPHI COOOIIECTB BHYTPH HHX
(HoBenko u np., 2014; CriupugoHosa, 1991; Lukani-
na et al., 2022).

IIpo6Ga B cioe 40—60 cM 13 pa3pesa 1 mo Bo3pacTty
OTJIOXKEHUI BECbMa OJIM3KO COOTBETCTBYET CybOOpe-
aJlbHOMY Itepuony rojioueHa (5400—2300 xan. a1. H.,
CM. pHC. 5), Torga Kak nmpoda 13 uaAeHTUYHOTO CJIOS B
paspese 2 mpeacTaBlieHa CMEChIO OTIOKEHUM cy000-
peaabHOTO U cybaTiaHTUYecKoro mepruoaoB (3600—
1500 kxam. 1. H., cM. pUC. 5), UTO OTpaHUYMBACT BO3-
MOXHOCTH €€ KOPPEKTHOTO aHa/In3a.

IIpo6a u3 paspesa 1 (cnoit 40—60 cM) xapakTepu-
3yeTcs M3MEHEHMEM COJepXKaHMs IIbUIBLBI y psia
MpeACcTaBUTENCH JIECHOM PacTUTEIBHOCTH IIPU CTa-
OMJIBHBIX ITO3UIIMSIX COCHBI M MOXKKEBEIbHMKA: CHI-
KaJIoCh CoJiepXKaHMe TIbLIbLIBI Oepe3bl, Bsi3a, ayoa,
MBLIB1IA JIMIBL Mcuesiia. BMecTe ¢ TeM Bo3pacTaio co-
JepXKaHWe ObUIbIIBI OCUHBI, OJIbXU, UBHI (CM. pHUC. 7).
YkazaHHbIe U3MEHEHUSI MOT'YT CBUIETEILCTBOBATh O
MOXOJIOJAHUU U YBIIAXKHEHUHY KJIMMAaTa B paccMaTpu-
BaeMbIil IEpUO/.

PekoHcTpyupyeMblidi pacTUTENIbHBIA ITOKPOB B
cy000peaTbHOM MEPUOAE TOJIOIEHA OTPAXKAET JIECO-
CTeTHble OOCTAHOBKU C JlecaMM KakK B JOJMHaX pek,
TaK M MeCcTaMu Ha Bojopasneiiax. Ha HanmoitMeHHbIX
Teppacax GOpMUPOBAJIUCh COCHOBBIE Jieca C y4acTh-
eM Oepe3bl 1 ocuHBI. B moiiMax pek ¢dparmMeHTapHO
MpOoM3pacTajv OJIbXOBbIE U UBOBBIE Jieca.

IToxonomanue u yBlIaxXHeHUEe KiIMMaTa B cyodope-
aJIbHOM IIepUO[IE TOJI0IIEHAa OTMEYAIOT MHOTUE aBTOPHI.
Coo0111aercst 0 ToM, YTO MaKCUMalbHasi 00JIECEHHOCTh
Ha TeppuTOopuM JecocTeli BoctouHo-EBponeiickoii
paBHMHBI HaOJodagach HE B aTJIaHTUYECKOM, a B
cybbopeasibHOM Iepuoiae rojaoueHa (CriupuaoHOBa,
1991). B omHoit 13 paboT oTMevaercsl cleayloliee:
“Kaxk rmoxka3bpIBaloT JaHHbIE aJ1e000TaAHNYECKMX KC-
CJI€IOBAaHU Ha TEPPUTOPUU COBPEMEHHOI JIeCO-
cTenHoit 30HbI BocTouHo-EBpomneiickoil paBHUHHI,
okoJio 5700 kai. 1. H. HaYaJaoCh MPOABIKEHNE Tpa-
HUILIBI JIECHOI 00J1aCTH K 10Ty U HACTYIJIEHUE Jieca Ha
CTEIlb. YBEJIMYCHUE COACPKAHUS IIbUIBLBI IPEBEC-
HBIX TIOPOA OTMEYEHO Ha CIOPOBO-TBLIBILIEBBIX AMaA-
rpamMMax oTjioxxeHuit CpeaqHepyccKoit BO3BBIIIIEHHO-
ctu, B OacceiiHax pp. Oku u Ceiima...” (HoBeHko,
2016, c. 189). 1o MHeHMIO psiIa aBTOPOB, IPUMEPHO
K 4500 kaJj. JI. H. 1oKHasl TpaHU1la IIIMPOKOJIUCTBEH-
HBIX JIECOB CMECTWJIACh K I0T0-BOCTOKY (B 30HY JIECO-
crermn) Ha 100—130 kM (Shumilovskikh et al., 2017).
ITo3nHeronao1eHOBOE YBIaXXHEHUE KIMMaTta U o0y-
CJIOBJICHHO€ 3THUM HaABUTAHME JIECOB Ha CTEMHU IIO
MajJICOIIOUBEHHBIM IIPU3HAKAM PEKOHCTPYUPYETCS
JIJIs1 psiia TEPPUTOPUIL HA CEBEPE JIECOCTEITHOM 30HBI,
BkiItodas: Jlumenkymo obmactb (AJIeKCAaHIPOBCKMIA,
2002; AnekcanapoBckuii, [onbeBa, 1996).

CybaTyiaHTu4ecKuii epuoz rojiolieHa B paspesax 1
U 2 XapakKTepU3yeTcsl IIpodaMu U3 BEPXHUX MOUYBEH-
HBIX cJioeB 1o rmyouHsl 40 cm (cMm. puc. 7). O6mei
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TeHICHLIMEN BBICTYIAET POCT COAEPKAHUS TThLIbIIBI
JIECHBIX pAaCTEHMI 1 KYCTapHUKOB 3a CYET Bo3pacTa-
HUS TOJI COCHBI, Oepe3bl, Bsi3a, JIUIILI, OJIbXU, UBbI,
OpelIHMKA IIPU COXPAHSIOIIEMCS 3aMETHOM yJ4acTUH
nyoa. B iestoMm, Utst cybaTIaHTUYECKOTO TIEprojia ro-
JIOLIEHA B CIIOPOBO-MBIIBLEBbIX CIIEKTPAaX OTMEYaeT-
cs BO3pacTaHue pa3HO00pa3us IPEeBECHO-KYCTapHU -
KOBOIl pPacTUTEIbHOCTM Ha POJOBOM U BUIOBOM
YPOBHSIX.

CocTaB TpaBSHUCTOM paCTUTEILHOCTH B IPOGax
cy0aTIaHTUIECKOTO Meproaa ToJIolleHa XapaKTepy-
3yeTcsl BHICOKOM Nojieit pa3HOTpaBbsl. Pa3Butue 00-
JIOT C BEPOSITHBIMU CTaTUATbHBIMU TTepeXogaMu X 13
HU3WHHBIX B c(harHOBBIC MACHTU(MUITUPYETCS TI0 YBE-
JIMYEHUIO KoJindecTBa criop charnyma (Sphagnum), a
TaKKe TBUIbLBI HIekxiepun 00JoTHOM (Scheuchzeria
palustris) (cMm. puc. 7). Crienm(UIHOCTBIO CIIEKTPOB
BBICTYMAET, C OAHOI CTOPOHBI, YBEJIMYEHUE KOJINYe-
CTBa MIBUIbLLILI 0000BLIX TpaB (Fabaceae) n po3oLBET-
HBIX KaK WHIMKATOPOB OTHOCHUTEIBHO BJIAXKHOTO
KJIMMaTa, a ¢ APYroil CTOPOHBI, UMEJ MECTO TPEH.
pocTa comepKaHUS IMBIIBIBI ACTPOBBIX, IIMKOPHUEBEIX
¥ MapeBBIX (CM. pHC. 7), YTO, ITIO-BUIMMOMY, B CyIIIe-
CTBEHHOI CTENEHU yXe ObLJIO CBSI3aHO C YCUJICHUEM
WHTEHCUBHOCTH aHTPOIIOTEHHBIX BO3ICHCTBUII Ha
TPaBSTHUCTBIC 9KOCUCTEMBI.

OO0muM TpEeHOOM pa3BUTUS PACTUTEIBHOIO TO-
KpOBa JIECOCTENM B Cy0ATJIaHTUYECKOM TIeproe Io-
JIOLIEHA, B COOTBETCTBUU C CYIIECCTBYIOIIMMM MIPEI-
CTaBJICHUSIMU, BBICTYIIJI IIPOIOJIKABIIMICS POCT Jie-
CUCTOCTM Ha (pOHEe YBIaXHEHUS U TOXOJOJaHUS
KJIMMaTa, OCIOXHSIBIIETOCS €T0 BEKOBBIMU (DIIYKTya-
mussmu (Hosenko, 2020; CepeopsinHas, 1992; Shu-
milovskikh et al., 2017). Cpenu obcyxmaeMbIx QIyK-
TyalMii KJIMMaTa, BIIMSIBIIMX Ha IIOYBBI U PACTUTEIIb-
HOCTb, CJeAyeT VYIOMSIHYTh CKU(O-capMaTCKUi
apuaHbIN 3Tan (AJleKCaHIPOBCKUIi, AJIEKCAaHIPOB-
ckas, 2005; Yennen, 2008), oTMeyaeMbIil TaKXKe KaK
Pumckoe Iloremnenune (Hosenko, 2020), manblit
KJIMMAaTUYECKU ONTUMYM TOJIOlLIEHA, a TakKXkKe Ma-
JIeIid TegHuKoBbIi nepuon (HoBenko, 2020; CrrueBa,
2011). OnHoit n3 yHMBeEpCaJbHBIX 3aKOHOMEPHOCTEM
B U3MEHEHUSIX PACTUTEIBLHOCTU CyOaTIaHUYECKOTO
IepHroa rojIoleHa BEICTYIIAeT YCUISHNE BO BpEMEHU
aHTPOIIOTEHHBIX Bo3AeicTBUil. IlepBbhie O4YaroBbie
BO3JIEMCTBUS YeJI0OBEKa Ha paCTUTEIbHOCTh JIECOCTE-
I OTMEYAIOTCS €llle B aTJIAaHTUYSCKOM IIEpUOAE TO-
noueHa (HoBenko u ap., 2013), HO IOYTH IIOBCE-
MECTHBIE CJIeIbl BIMSIHUSI YeJI0BeKa Ha pacTUTEb-
HOCTb, IIOPOii C ApaMaTUYECKUMM MOCIICACTBUSIMU
ISt 1aHamadTa, BBISIBISIIOTCS IO CIIOPOBO-IIBLIBLIC-
BBbIM CIIEKTPaM Ha MPOTSLKEHUM MOCIeTHUX 3—2 ThI-
csauenetuii (HoBenko, 2017; HoBenko u ap., 2014;
CepeopsaHasg, 1992; Shumilovskikh et al., 2019).

OTHenpHOr0 pacCMOTPEHMUST TPEeOyeT MaIIMHOJIO-
FMYECKUl aHaJIu3 MOYBEHHBIX MTPO0 B 3amaguHe pe-
JIbeda Ha IIOBEPXHOCTU BBICOKOI ITIOMMEI (pa3pes 3,
puc. 8).
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Puc. 8. CnnopoBo-TiblIblicBast AMarpaMMma B OTJIOKEHUSIX pa3pesa 3 Ha yyacTke “Boinbinas Kyssmunka”.

B manHOM paspese pernpe3eHTaTUBHOE KoJIuye-
CTBO MBUTBIBI OBLJIO BEIABIEHO JIUIIH B citoe 0—90 cMm,
YTO IAeT IIPEICTABICHNE O PA3BUTUN PACTUTEILHOIO
TMOKPOBA Ha MPOTSKEHU U, ITITaBHBIM 00pa3oM, cyoart-
JIAHTUYECKOTO Tlepuoa rojoiieHa. B paspese Gbuiu
BBIOEJIEHDI 3 TATMHO30HEI.

Huxusag mannHo30Ha XapaKTepu3yloTcs ITpeoo-
JIalaHUEM B O0ILIeM COCTaBe MbLIbILIbI IPEBECHbBIX MO-
pOJ1 C IBHOI TEHIEHIIUEl Pe3KOro CHUXEHUS coliep-
JKaHUS NbUIbLBI 3TOM TPYIIILI B caMOii BepxHel ya-
CTU TaHHON MaJIMHO30HBI, — Ha ryouHe 50—60 cm
(xo Bpemenu 1800—1500 kazx. 1. H., cM. puc. 5, 8). Ha
Halll B3[JIsi/l, yCTAHOBJIEHHOE CHUKEHUE COAEPKaHUS
MBUTBLIBI IPEBECHBIX TTOPOJ, CYKUT CBUAETEIHCTBOM
MCUYE3HOBEHMUS Jieca, KOTOPOE HaMM T10 Majeornoy-
BEHHBIM TpU3HaKaM oTMedanoch paHee. Coaepxa-
HUE TIbUIbLBI XBOWHBIX MOpod (MOXCKeBEJIbHUKA U
COCHBI) B JaHHOI1 MaJMHO30HE MEHbIIIE, YeM JIUCT-
BEHHBIX TTIOPOJI, IEPEBBLEB, B COCTaBE KOTOPOU Mpeob-
JIamaloT MEJIKOJUCTBEHHbBIE IepeBbs: Oepe3a, oJibxa,
uBa, ocUHa U siceHb (Fraxinus). I3 LIMPOKOJIUCTBEH-
HBIX ITOPOJI TIpeoOIafaeT NMblblia BSi3a U JIWIbI, B Ka-
YyecTBe MPUMECH MPUCYTCTBYET MbLIbla 1yda U Jie-
IIIMHBI. YKa3aHHOE BbIllIe COYETaHUE TPEeBECHO-KY-
CTapHUKOBBIX MOPOJA, Ha Hall B3IVIsA, OTpaXxaer
COCTaB JIECHOM PacTUTEIbHOCTH, KOTOPast AOCTATOY-
HO IIUTeNbHEIN Itepuon (He MeHee 3000 yieT) mpou3s-
pacTajia B U3y4yaeMoii 3arajiMHe Cpeayr OKPYKaromnx
TPaBSIHUCTBIX 3KOCUCTEM Ha MOBEPXHOCTU BBICOKOIA
noiimMbl p. BopoHex. Kak yxe oTMeuanoch, JaHHas
JiecHasl paCTUTENBbHOCTh chOpMUpPOBajia JOCTATOUHO
BBIPA3UTEIbHBIN TPOMUITH CEPOIi JIECHOM MOYBHI (CITOM
60—200 cM) B pa3pe3se 3, UMeIoIIIeil B 2]TFOBUAITBHOM Ya-
CTU TIpoduiIsd CKeleTaHbl, a B WUIIOBAAJIBHON YacTu
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npodwis (B ropuszoHTax [A2Bt] u [Bth]) — Oyprble Ky-
TaHbl WJJIIOBUMPOBAHMUSI.

O noxoJjiogaHUM KJinMara Havajia ¢oOpMUPOBaHUS
HIDKHEW TTAJIMHO30HBI TOBOPUT IIPUCYTCTBHE B CIIOE
80—90 cMm 3epHa enu (cM. puc. 8). XoTs1 HaxoaKa ofl-
HOTO 3€pHa He SIBJISIETCS] pelpe3eHTaTUBHOI, BCe XKe
MOXXHO BBICKa3aTh IIPEIITOJIOKEHNE O TOM, YTO apealr
€M Ha JaHHOM 3Tame (Hadajao cybGaTIaHTHIeCKOTO
Mepuro/ia roJIolieHa) PacIIupsil CBOIO IPaHUILY Ha IOT,
obecrieunBast TIPUCYTCTBUE B CIEKTPaX eIMHUYHBIX
3epeH JaHHOTO poja.

Bropast naauHo3oHa B cioe 30—60 cM nMeeT BO3-
pact 1500—700 n. BepxHss maqMHO30HAa OXBaThIBACT
nocyienHue 700 et pa3BUTUS PACTUTEIBHOTIO ITOKPO-
Ba. YKa3aHHbIE NaJIMHO30HBI COOTBETCTBYIOT COBpE-
MEHHOI 4Y€pHO3€MHO-JIyTOBOI II0YBE MOIIHOCTbIO
60 cM, cdhopMUpOBaHHOM Ha HaHOCE, ITEPEKPBIBIIEM
norpedeHHYIO cepylo JiecHYIo mouBy. Cynst mo Mmopdo-
JIOTUYECKUM, (PU3NKO-XMMHUYECKMM M XUMHYECKHAM
MpU3HaKaM, COBpEMEHHasl TIoYBa omnpeneeHHO (op-
MHUPOBAJIACh 110, TPaBIHUCTBIM TUIIOM PaCTUTEIBHO-
CTU B OOCTAHOBKE II€PMOIMYECKOTO 3aTOILUIEHMS IO-
BEPXHOCTU T1aBOJIKOBBIMU BOJAMU U CUHXPOHHOTO C
MOYBOOOpa3oBaHMEM aJUIIOBHAJILHOIO OCAJIKOHA-
KorieHus (B IIpo¢uiie 3TOM ITOYBbBI MECTaAMU 3aMeT-
Ha TOHKAasI CJIOUCTOCTh).

Bropas naanno3oHa (cioit 30—60 cm) BeiaensieT-
csl TI0 UBMEHEHMIO KayeCTBEHHOIO cocTaBa pacTu-
TEJILHOCTU C OOIIMM TPEHIOM B CTOPOHY CHIZKECHUS
y4acTHUSl JPEBECHBIX MOPOI M POCTOM COACpPXKaHUSI
TpaBSIHUCTOI pacTuTeabHOocTU. [lpuumHa ykazaH-
HOI1 CMEHBI, BEPOSITHO, MMeeT KOMIUIEKCHBII XapaK-
Tep. C ogHOM CTOPOHBI, CKU(pO-capMaTCKUI apuI-
Ne 5
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HBII 3Tan ¢ MAaKCUMAJIbHBIM MPOSBICHUEM apUIHO-
CTH Ha pyOexe 3p U B IIepBOM BeKe HOBOI 3pbI MOT
CITOCOOCTBOBATh YXYIIICHUIO 3KOJIOTMYECCKHUX YCIIO-
BUI TIpoM3pacTaHUs APEBECHON pPaCTUTEIbHOCTH.
BropbiM BaxkHBEIM (DaKTOPOM, TTIO-BUIMMOMY, OBIJIa XO-
3giiCTBEHHAsI NeATeIbHOCTh. He cilydaitHo, B mmoyBax
3allagyHbI, TOE POC JIeC, BO MHOXECTBE BCTPEYAIOTCS
ciaou ¢ pparMeHTaMU capMaTCKOM KepaMUKU, — Ha-
MHOTO 4Yalllg, YeM B IPYTMX MECTaX apXeOJI0rnUeCKO-
rO pacKoIlla 3a mpeaejaMy 3afaguHBbL.

KnuMmatrdeckne ycioBHSI HayaJbHOTO STara
b opMupoBaHMS BTOPOI MATMHO30HBI MOXKHO Xapak-
Tepu30BaTh KaK BJaxKHbI€, O YeM, B YaCTHOCTU, CBU-
IETETBLCTBYET POCT COAEPXKAHMSI CIIOP TIJIAYHOBHBIX U
MTBLTBIIBI BOAHBIX PacTeHUM (KYBIIMHKW, pOrosa
HEKOTOpPBIX Ipyrux) (cMm. puc. 8). Bropasi moioBuHa
MAIMHO30HBI (MaJTblii KIIMMaTUIeCKI OITTUMYM TO-
JIolLleHa), MO-BUAMMOMY, (hOpMHpPOBajach KakK MO
BJIMSIHUEM HapacTaHUs 3aCylIJIMBOCTY KJIMMara, Tak
1 TIOJT BIIMSTHUEM YCUJICHUSI XO3SMCTBEHHOM NesaTelTb-
HOCTH — BbITIaca XKMBOTHBIX U pacTallKy ITOYB Hela-
JIEKO OT MecTa MccliefoBaHuii (BO3pacTallo coaepKa-
HME IBUTBIIEI COPHBIX TpaB). B mocienHme dasbl BTopoit
MAJIMHO30HBI pa3pekeHHbIE BSI30BBIC Jieca oboraria-
I0TCSl JIMTION Y JIEIIIMHOM 3a CYET HEKOTOPOro pocTa
BJIQXKHOCTA KJIMMAaTa, KOTOPHI TakXKe OOYCIIOBUI
pacipeHue IO pacIpocTpaHeHus1 cdarHo-
BBIX MXOB (CM. puc. 8).

Tpetbst manmuHo3oHa (0—30 cMm, nocneqHue 700 jeT)
XapaKTepU3yeTCsl 3HAYUTENIbHBIM pacIIMpeHUEM
rpaHul] apeajia 0OpOBOIi accollMalluM Ha HaAIoli-
MEHHBIX Teppacax peku. I1o oblieMy CHIKEHUIO B
JaHHOH ITaJIMHO30HE COAepPKaHUS ITbLUIbLBL Oepe3bl U
OJIbXU M YBEJIWYEHUIO CONIEpPKaHMsI IbUIbLIBI XBOI-
HBIX PEKOHCTPYMpPYETCS HapacTaHWE 3aCylLIMBOCTHU
KJIMMaTa, 4YTO, C OMHOII CTOPOHBI, MOTJIO OBITH 00Y-
CJIOBJICHO ITOXOJ0AaHMeM B MaJtblii TI€THUKOBBIN 1e-
puon (kKauMmat ctaj 6ojiee KOHTUHEHTaIbHBIM), a C
JIIPYrOM CTOPOHBI — YCUJIEHUEM XO3SIMCTBEHHOM Jiesi-
TeTbHOCTH, BbIpa3MBIIeiics B BRIpyOKe jJecoB. B naH-
HOW TMaJIMHO30HE B COCTaBE ITbUIbIIBI TPABSTHUCTOM
pacTUTEILHOCTM OTMEYaeTCsl HOCTaTOYHO pe3Koe
BO3pacTaHue JOJM ILIMKOPUEBBIX U MapeBbIX (CM.
puc. 8), 4TO paHee TakKKe KOHCTAaTUPOBAJIOCH MpPU
aHaJIM3e IMbUIbLIEBBIX CIEKTPOB B pa3pe3ax 1 1 2 Kak
OTpakeHMe YCUJICHUSI aHTPOIIOT€eHHOTIO BO3IECTBUSI
Ha TTIOHMEHHYIO0 9KOCUCTEMY U TpUJIeraroiie JaH-
madgThHI.

BbIBOJbI

KomruiekcHoe uccienoBaHue IMOYBEHHO-TEOJI0-
TMYEeCKMX TOJII B pa3pe3ax Ha ydJacTtke “bosplmas
Ky3pMMHKA” TI0Ka3ajJ0 BBICOKYIO CTEIIEHb COOTBET-
CTBUSI JUHAMUKU OCAJKOHAKOILJICHUS, 3TAIlOB T0Y-
BOOOpa30oBaHUsl, a TaKK€ U3MEHEHUS BO BPEMEHU
pacTUTEILHOTO MOKpoBa. [MaBHBIM (haKTOPOM IPO-
HUCXOAMBIINX U3MEHEHU OblJla MHOTOBEKOBas KJIU-
MaTuhyeckasi U3BMEHUYUBOCTb.
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1. Ha roJyiorieHOBOI1 1IKajie BpeMEHU OTPa3WINCh
JIBa KPYMHBIX 3Talla aJUIIOBHAJIbHOIO OCaJKOHAKOII-
JICHMSI: 3Tall 3aMeJICHHbIX TEMIIOB B MEPBOI I10JI0-
BUHE IroJIOLIEHA U TPEH BO3pacTaHUs CKOPOCTEM al-
JIIOBUAJIBHOTO OCAJIKOHAKOIJIEHUSI BO BTOPOIi MO0~
BUHE roJIolicHA. YKa3aHHBIE 3TAllbl OTPA3UJIM CMEHY
OTHOCHUTENIbHO 3aCyIUINBBIX KIIMMATUYECKUX YCJIO-
BUIi TIEpBOIi ITOJIOBUHEI IrojIolieHa Ha OoJjiee TYMMI-
Hble 0OCTAaHOBKHU BO BTOPOIi MOJIOBMHE roJjiolicHa. B
CIIOPOBO-IIBUILLIEBBIX CIIEKTPaX BBISIBICHA ameKBaT-
Hasl peaklysi paCTUTEJIbHOCTU Ha NaHHbIE U3MEHE-
Hus. MHOMKaTopaMu yBJIaXXHEHMS BO BTOPOI MOJIO-
BUHE T'OJIOLIEHA SIBJSUIUCH POCT JIECUCTOCTU TEPPUTO-
puu 1 hopMUpPOBaHHUE JIECOB Ha BOJOpa3Acax.

2. TlpoBegeHHOE WHCCeIOBaHUE OIOJHSIECT U
MOATBEPKIAeT CYILIECTBYIOIIME TPEACTABICHHUS O TO-
JIOLICHOBBIX U3MEHEHMUSIX IPUPOTHOM Cpeibl B CEBEP-
HOI 4YacTH JIECOCTEITHOM 30HBI IIeHTpa BocTrouHo-
EBporeiickoii paBHUHBI. PaHHUI ro1o1IeH xapakTe-
PU30BAJICS YCIOBUSIMHA OT MPOXJIAAHOM 10 XOJIOOHOM!
JIECOCTENN C 3aMETHBIM NPENCTaBUTEIbCTBOM C€-
MelcTBa MapeBbIX B JlaHAIIaTax cTereid Ha BOJIO-
pasaenax. CpegHuii TOJOLEH B 1IEJIOM COOTBETCTBO-
BaJl YCJIOBUSIM CTE€ITHOM 30HbI. 3aMETHBIE U3MEHEHUS
pacTUTEILHOCTU TION BJIMSIHUEM aHTPONOTEHHOTO
¢dakTOpa OTMEUAIOTCS B CyOATIaHTUIECKOM IEPUOIE
ronoueHa. B Hamem ciaygae B moiime p. Boponex
cJielbl aHTPONOTEHHBIX BO3NEUCTBUIA OTPA3UIUCh HA
YBEJIMYECHUU KOHIIEHTPALIWHY ITbLIbLIBI COPHBIX pacTe-
HUI U3 COCTaBa LIUKOPUEBBIX U MAPEBBIX KaK CJIEII-
CTBME YCWJIEHWUSI BbIlIaca W, BO3MOXHO, paclialllkKu
YYaCTKOB HOJIMHHO-PEYHOro jaHAmragTa HeoaleKo
OT MECT IPOBEACHMS UCCIICIOBAHMIA.

3. Uctopmsa jecHOTO OMOTeolieHo3a, UIeHTU(hU-
LIMPOBAHHOTO B 3allaAlHE pelibeha Ha BBICOKOM MO -
Me p. BopoHek, oTpaxkaeT Kak perioHalIbHYIO (BO3-
HUKHOBEHME BCJICACTBHE YBJIAXXHEHUSI KIUMaTa BO
BTOPOIi MOJIOBMHE I'OJIOLIEHA), TaK 1 JIOKaJIbHYIO (1C-
Ye3HOBEHME B Pe3yJIbTaTe XO3SIUCTBEHHON IESITEIIb-
HOCTH) CIIeUM(PUIHOCTD €TI0 PA3BUTHS U IeTpadallui
IOJ BJIMSITHUEM KOMOMHALIMU IIPUPOIHBIX M aHTPO-
MMOTeHHBIX (paKTOPOB (POPMUPOBAHUS OKpYKAIOLIEH
Cpemdbl.

OPMHAHCHUPOBAHUME

PaGora BeIlOJHEHA MNpU (UHAHCOBOM IOMIEPKKE
rpanta PH®, mpoekT Ne 19-18-00327. MccrnenoBanue mpo-
BeleHo B paMKax roc. 3aganust MHctutyra reorpadpuu PAH
Ne AAAA-A19-119021990092-1 (FMWS-2019-0008).

FUNDING

The study was executed under support of Russian Sci-
ence Foundation, project no. 19-18-00327. Present re-
search performed in the framework of the State Task of the
Institute of Geography, Russian Academy of Sciences
no. AAAA-A19-119021990092-1 (FMWS-2019-0008).

Ne 5 2023



730 YEHIEB u np.

CIIMCOK JIMTEPATYPbI

Anexcandposa K.H. boraHuko-reorpaduueckoe paiioHu-
poBanue / Atnac JIuneuxkoit oonactu. M.: @enepaib-
Has ciayx0a reome3un u Kaprorpadun Poccun, 1994.
C. 20.

Anexcandposckuii A.J1. PazButne nous Boctounoit EBpo-
bl B rojiolieHe: ABToped. Auc. ... 1-pa reorp. Hayk.
WH-1 reorpadpuu PAH. M., 2002. 48 c.

Anexcandpoeckuii A.JI. DTanbl 1 CKOPOCTb pa3BUTHSI IIOYB
B Moiimax pek 1ieHTpa Pycckoii paBHuHbI // [TouBoBe-
nenue. 2004, Ne 11. C. 1285—1295.

Anekcandposckuii A.JI., Toavesa A.A. Tlaneoskojorus
JNIPEBHEro 4esjoBeKa MO AaHHBIM MEXIUCHIMITIMHAD-
HBIX UCCIIEAOBAHUIA TTOYB apXEOJIOTUYECKUX ITAMSITHU -
koB BepxHero /loHa // Apxeojiornyeckue maMsTHUKU
snecocrertHoro Ilomonps. Jlumeux, 1996. Bemm. 1.
C. 176—183.

Anexcandpoesckuii A.JI., Asexcandpoeckas E.U. DBomonus
no4B U reorpaduaeckas cpema. M.: Hayka, 2005. 223 c.

Anekcandposckuii A.JI., Yenoes 10.1., FOpmaes A.A. [1ouBbl
CO BTOPBIM TYMYCOBBIM TOPU30HTOM U TTaJIeOYepHO3e-
MBI KaK CBUIETEILCTBA BOJIIOLIMY MeIoreHe3a B ToJIo-
LieHe Ha nepudepru JIECHOI 30HbI U B JiecocTenu (00-
30p) // IMouBoBenenue. 2022. Ne 2. C. 147—167.
https://doi.org/10.1134/S1064229322020028

Axmuipyes A.b. TIouBbl ¥ TTOYBEHHBIE pecypchl // ATiac
JIunenkoii oomactu. M.: @enepanbHas cinykba reoae-
3um 1 Kaprorpaduu Poccuu, 1994. C. 19.

Boakosa E.M., Hosenxo E.IO., IOpkosckas T K. Bo3pact
6onor CpeaHepycckoii Bo3BblllieHHOCTH // W3B.
PAH. Cep. reorp. 2020. Ne 4. C. 551-561.
https://doi.org/10.31857/S2587556620040135

Tepacumenko H.II. DBomonus naHamadToB 1 MouB YKpa-
WHBI B TOJIOLIEHE // DBOJIOLMS TIOYB U TTOYBEHHOTO
nokpoBa. Teopust, pazHoOOpa3re MPUPOTHOIT IBOJTIO-
LMY M aHTPONOreHHBIX TpaHchopmaluii mousB. M.:
T'EOC, 2015 C. 421—430.

lepacumos HU.II., Mapkoe K. K. UeTBepTUyHasi reoJIOTUSI
(ITaneoreorpadust yerBepTUUHOrO nepuona). M.: Yu-
nearus, 1939. 364 c.

Ipomoe HU.M., Epbaesa M.A. Miuekonuraioiiye GayHbl
Poccuu u conpenenbHbIX TeppUuTOpuii. 3aiilieodpas-
Hble 1 rpbi3yHbl. CI16.: 3UH PAH, 1995. 520 c.

Epwosa E.I. CriopOBO-IIBUIBLIEBOM aHaJIU3 MOUMEHHBIX
OTJIOXKEHMUIA: TIPOOJIeMbl 1 BO3MOXHOCTH // ApXeoo-
rusi ToiMbI: penbed, majgeocpena, UCTOPUS 3acee-
Hua. Te3ucsl HaydHoro cemmHapa, Mocksa, MHCcTH-
TyT apxeosorun PAH, 23 anpens 2019 r. / niox pexn.
A.J1. Anexcannposckoro, H.A. Kpenke. M.: “KIVY”,
“YuuBepcurerckas kaura”, 2019. C. 46—51.

Kaumanoe B.A., Cepebpannas T.A. I3meHeHUsI paCTUTEIIb-
HOCTHU U KinMaTa Ha CpeaHepyccKoil BO3BBILIEHHO-
ctu B rojiorieHe // 3. AH CCCP. Cep. reorp. 1986.
Ne 1. C. 26—37.

Makxees A.O., Pycakos A.B., Kypbanosea ®D.I., Xoxaosea O.C.,
Kyem II.I., Jlenucosa E.A. JlunamukKa TpUpPOIHOI
cpenbl Ha Iore JIECHOM 30HBI Pycckoil paBHUHBI MO
MIAaHHBIM TeoapXeoJornyeckux apxuBoB // TTouBbl —

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

cTpaTermyeckuii pecypc Poccum: Te3uchl MOKIIAIOB
VIII cbe3ma O6mectBa mouBoBenoB uM. B.B. Jlokyda-
eBa U IlIKojabpl MOJOABIX YYEHBIX MO MOP(POIOruu 1
kinaccudpukauuu mous (CeikThIBKap, 2020—2022 rr.).
Y. 3 / otB. pen. C.A. Illo6a, N.}O. CaBuH. M.—ChIKk-
teiBKap: b ®UIl Komu HI[ YpO PAH, 2021.
C.773-774.

https://doi.org/10.31140/book-2021-05

Medeedes A.I1. Capmathl B BepxoBbsiX TaHauca. M.: Tayc,
2008. 252 c.

Hoesenxo E.IO. VI3meHeHMs pacTUTSIBHOCTU W KJIMMaTa
LlenTpansHoii u Bocrounoit EBpombl B mo3mHeM
TJIECTOLIEHE M TOJIOLIEHE B MEXJISIHMUKOBEIE U Mepe-
XOIHBIE 3TaIlbl KJIMMAaTHYECKNX MaKpOLIMKIIOB. M.:
I'EOC, 2016. 228 c.

Hoesenrxo E.JO. PekOHCTpyKUIMSI TWHAMHUKHU OPEBECHOM
DPACTUTENIBHOCTU TEPPUTOPUN  My3esi-3aloBeTHUKa
“KynukoBo ITone” B cpemHeM U MO3AHEM ToJIoLeHe //
3anoBenHag Hayka. 2017. Ne 2. C. 66—76.
https://doi.org/10.24189/ncr.2017.034

Hoeenro E. 10. JlannmadTHO-KINMaTUYECKNE NU3MEHEHUS
B JiecHoli 30He LleHTpanbHoit 1 BocTouHoii EBporbl B
roJIOLEHE: PETPOCTEKTUBHBINM aHaJIU3 U CLIEHapUU
3BOJIIOLMU MPUPOIHOIT cpenbl // DKOCUCTEMBI: KO-
sorust u afuHamuka. 2020. T. 4. Ne 4. C. 57—-80.
https://doi.org/10.24411/2542-2006-2020-10074

Hoeenro E.IO., Ihacko M.I1., Boakosea E.M., 3rweanosa U.C.
Hwunamuka nannmadroB u KimMara 6acceitHa Bepx-
Hero JIoHa B cpenHeM M MO3OHEM rojoueHe // W3B.
PAH. Cep. reorp. 2013. Ne 2. C. 68—82.

Hoesenko E.IO., [vieanose A.H., Boakosa E.M., ba6ewro K.B.,
Maszeii 10.A. 1ynamMuka nagamadToB 1 KInuMaTa Ha
ceBepo-3anaae CpeaHepycCKOil BO3BBIIIEHHOCTH B
rosouieHe // BectH. Mock. yH-Ta. Cep. 5. ['eorpadus.
2014. Ne 6. C. 24-31.

Hoeenko E.IO., Ilvieanos A.H., Boakosa E.M., babeuiko K.B.,
Jlaspenmovee H.B., Ma3zeii 10.A. I3meHeHUs pacTu-
TeTHLHOCTU M KJIMMaTa Ha ceBepo-3anaae CpenHepyc-
CKoit Bo3BbIlIeHHOCTHU B rojioueHe // N3B. PAH. Cep.
reorp. 2016. Ne 1. C. 103—114.

Hoeenko E.IO., 3roeanosa HU.C., Troxncoséa K.B., Boakosa E.M.
JvuHaMuKa pacTUTEJIbHOCTU Ha I03KHOM TpaHMIIEe 30HBI
IIMPOKOJIMCTBEHHBIX JiecoB BocTouno-EBporneiickoit
pPaBHUHBI B CpEOIHEM M MO3aHeM rojoleHe // U3B.
PAH. Cep. reorp. 2017. Ne 5. C. 82—94.
https://doi.org/10.7868/S0373244417050073

IManeomanunomnorus. T. I. MeTtonuka najeonaJnHOJIOTH-
YeCKUX UCCIIETOBaHUI 1 MOPGHOJIOTHsSI HEKOTOPHIX UC-
KOITA€MbIX CIIOp, MbUIbLILI U JIPYTUX PACTUTEIbHBIX
mukpodoccunuii. JI.: Heapa, 1966. 351 c.

Ilanun A.B., Cudopuyk A.IO., Bracoe M. B. MOILLIHBI 11031~
HeBaJIaliCKuil pedHoii cTok B O6acceitHe JloHa // 3B.
PAH. Cep. reorp. 2013. Ne 1. C. 118—129.

Ceepukosa A.D., Xoxnroea O.C. DBomouus NOYB U JaHI-
madTHO-KIMMaTUYecKre MU3MEHEeHUST B 3TTOXY OpOH-
3pI 1 crern Kyb6ano-IIpra3oBckoil paBHUHBI Ha OC-
HOBe u3y4yeHus KpyrnHoro kypraHa // U3s. PAH. Cep.
reorp. 2021. Ne 1. C. 70—83. doi.org/
https://doi.org/10.31857/S2587556621010143

Cepebpsannas T.A. Iunamuka rpanun LleHTpaibHOI Jieco-
crenu B rojiolieHe // BekoBasi nmHamMuka Guoreoile-
Ne 5

TOM 87 2023



PEKOHCTPYKIUA MTAJTEOCPEABI HA OCHOBE KOMIIVIEKCHOI'O UCCJIIEJOBAHUA 731

Ho30B. UteHus namsatu akagemuka B.H. Cykauea. X.
M.: Hayka, 1992. C. 54—71.

Cnupudonosa E.A. DBomonusi pacTUTEILHOTO ITOKPOBa
GacceitHa JloHa B BepXHEM ILIEACTOLIEHE—TOJIOLIEHE.
M.: Hayka, 1991. 221 c.

Cotuesa C.A. Manblii KIMMaTUYECKUI OIITUMYM W MaJiblii
JICMTHUKOBBIM TIEPUOI B MaMSTU TOYB U OTJIOKEHUI
noitm Pycckoit pasuunbl // U3B. PAH. Cep. reorp.
2011. Ne 1. C. 79-93.

Coiyesa C.A. IlaneonodBeHHBIE U apXEOJOTUICCKIE CBU-
JIeTeJIbCTBA PUTMUYHOTO PAa3BUTUS TTOIM pPeK B TOJIO-
HeHe // Apxeosiorusi TOMMBI: peabed, majaeocpena,
uctopus 3acenaeHus: Te3. HaydyH. ceM. M.: UH-T ap-
xeosorun PAH, 2019. C. 83—87.

Xomunckuii H.A. Tlaneoskojaornyeckue peKOHCTPYKIIMU
MPUPOIHOI cpeibl TosiolleHa (MOIeb COBPEMEHHOTO
MexienHuKoBbs) // Tlaneoreorpadust EBporibl 3a nmo-
clieqHue cTo Thicsad et / mmon oomr. pen. W.I1. I'epacu-
moBa. M.: Hayka, 1982. C. 123—127.

Yendes 0.1, DBomonust JiecOCTeITHBIX IToUYB CpemHepyc-
CKo#i Bo3BBIIIeHHOCTH B TooneHe. M.: TEOC, 2008.
212 c.

Yendes 10.I., Mypaeves D.H., beaeeanuyee B.I., Torom-
eun A.H., Yeapxun C.B. Dxojorudeckme HapyIie-
HUS TUIPOJOTUYECKOTO PekrMa MOBEPXHOCTHBIX BO,
Ha npuMepe p. JIunoska B r. Jluneuxk // HayuHble Be-
momoctu benl'yY. Cepust EcrectBeHHBbIe Hayku. 2016.
Ne 11 (232). Beim. 35. C. 146—157.

Yenoes 10.1., Pedronun U.B., Hnwaros A.A., Toromeun A.H.,
youn J[.U., Beaesanyes B.I. KoHTpacTHBIC BApUAHTHI
SBOJIIOLIMU TIOYB apXeOoJOTMYEeCKUX ITaMSTHUKOB B
noitMax pek jecoctenn CpeaHepycCKOl BO3BBIIIIECH-
Hoctu // ITouBoBeneHue. 2021. Ne 4. C. 387—406.
https://doi.org/10.1134/S1064229321040050

Alexandrovskiy A.L., Ershova E.G., Krenke N.A. Buried
Late-Holocene Luvisols of the Oka and Moskva River
floodplain and their anthropogenic evolution accord-
ing to soil and pollen data // Quat. Int. 2016. Vol. 418.
P. 37—48.
https://doi.org/10.1016/j.quaint.2015.12.094

Barczi A., Toth T.M., Csanddi A., Siimegi P., Czinkota I. Re-
construction of the paleoenvironment and soil evolu-
tion of the Csipo-halom kurgan, Hungary // Quat. Int.
2006. Vol. 156—157. P. 49—59.
https://doi.org/10.1016/j.quaint.2006.05.024

Blaauw M. Methods and code for “classical” age-modelling
of radiocarbon sequences // Quat. Geochronology.
2010. Vol. 5. P. 512—518.
https://doi.org/10.1016/j.quageo.2010.01.002

Eckmeier E., Gerlach R., Gehrt E., Schmidt M.W.Il. Pedo-
genesis of Chernozems in central Europe — a review //
Geoderma. 2007. Vol. 139. P. 288—299.
https://doi.org/10.1016/j.geoderma.2007.01.009

Grimm E.C. TILIA and TILIA*GRAPH.PC spreadsheet
and graphics software for pollen data. INQUA, Work-
ing Group on Data-Handling Methods // Newsletter.
1990. Ne 4. P. 5—7.

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA

TOM 87

Hejcman M., Souckova K., Kristuf P., Peska J. What ques-
tions can be answered by chemical analysis of recent
and paleosols from the Bell Beaker barrow (2500—
2200 BC), Central Moravia, Czech Republic // Quat.
Int. 2013. Vol. 316. P. 179—189.
https://doi.org/10.1016/j.quaint.2013.06.014

Kabata C., Przybyt A., Krupski M., Labaz B., Waroszewski J.
Origin, age and transformation of Chernozems in
northern Central Europe — new data from Neolithic
earthen barrows in SW Poland // Catena. 2019.
Vol. 180. P. 83—102.
https://doi.org/10.1016/j.catena.2019.04.014

Lukanina E., Shumilovskikh L., Novenko E. Vegetation and
fire history of the East- European forest-steppe over the
last 14.800 years: A case study from Zamostye, Kursk
region, Russia // Palaeogeography, Palaeoclimatology,
Palaeoecology. 2022. Vol. 605. Ne 111218. doi.org/
https://doi.org/10.1016/j.palaeo.2022.111218

Panin A., Matlakhova E. Fluvial chronology in the East Eu-
ropean Plain over the last 20 ka and its palaeohydrolog-
ical implications // Catena. 2015. Vol. 130. P. 46—61.
https://doi.org/10.1016/j.catena.2014.08.016

Pietsch D. Krotovinas — soil archives of steppe landscape
history // Catena. 2013. Vol. 104. P. 257—-264.
https://doi.org/10.1016/j.catena.2012.12.003

Rusakov A., Makeev A., Khokhlova O., Kust P., Lebedeva M.,
Chernov T., Golyeva A., Popov A., Kurbanova F., Pu-
zanova T. Paleoenvironmental reconstruction based on
soils buried under Scythian fortification in the southern
forest-steppe area of the East European Plain // Quat.
Int. 2019. Vol. 502. P. 197-217.
https://doi.org/10.1016/j.quaint.2018.05.016

Shumilovskikh L., Novenko E., Giesecke T. Long-term dy-
namics of the East European forest-steppe ecotone //
J. of Vegetation Science. 2017. Vol. 29 (3).
https://doi.org/10.1111/jvs.12585

Shumilovskikh L.S., Rodinkova V., Rodionova A., Troshina A.,
Ershova E., Novenko E., Zazovskaya E., Sycheva S.A.,
Kiselev D., Schliitz F., Schneeweifs J. Insights in the late
Holocene vegetation history of the East European for-
est-steppe: case study Sudzha (Kursk region, Russia) //
Vegetation History and Archaeobotany. 2019. Vol. 28.
P. 513—528. doi.org/
https://doi.org/10.1007/s00334-018-00711-4

Sycheva S.A., Bessudnov A.N., Chepalyga A.L., Sadchiko-
va T.A., Sedov S.N., Simakova A.N., Bessudnov A.A.
Divnogorie pedolithocomplex of the Russian Plain:
Latest Pleistocene deposits and environments based on
study of the Divnogorie 9 geoarchaeological site (mid-
dle reaches of the Don River) // Quat. Int. 2016.
Vol. 418. P. 49—60.
https://doi.org/10.1016/j.quaint.2015.11.006

Velichko A.A., Zelikson E.M. Landscape, climate and mam-
moth food resources in the East European Plain during
the late Paleolithic epoch // Quat. Int. 2005. Vol. 126—
128. P. 137—151.

Williams J.W., Shuman B., Bartlein P.J. Rapid responses of
the prairie—forest ecotone to early Holocene aridity in
mid-continental North America // Global and Plane-
tary Change. 2008. Vol. 66. P. 195—207.
https://doi.org/10.1016/j.gloplacha.2008.10.012

Ne 5 2023



732

Reconstruction of Paleoenvironments of Lipetzk Oblast Based on Multiproxy Analysis

YEH/EB u ap.
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The results of paleosol and paleogeographic reconstructions on the new key site “Bol’shaya Kuzminka” with-
in the northern part of the forest-steppe zone of the East European Plain (the high floodplain of the
Voronezh River, the northern outskirts of the Bolshaya Kuzminka village, Lipetsk Oblast) are presented. To
determine the age of alluvial deposits at different depths within the soil profiles, we used archaeological arte-
facts, Pleistocene faunal remains, soil humus, and charcoal. We reconstructed two main stages of floodplain
formation during the Holocene: the early phase of low-intensity alluvial accumulation (beginning of the Holocene
to the end of the Atlantic period, with mean rate of sedimentation—0.6 cm per 100 yr) and the late phase of increas-
ing alluvial sedimentation (the second part of the Holocene, with mean rate of sedimentation—1.3 cm per 100 yr).
Analysis of a closed depression within the floodplain allowed to reconstruct a complex synlithogenic soil pro-
file with relic traces of three paleosols: a dark-colored Chernozem-like paleosol of the first half of the Holo-
cene, the Luvisol of the Subboreal climatic phase (Gray Forest Soil), and the Stagnic Phaeozem (Cherno-
zem-Meadow Soil) of the Subatlantic climatic phase of the Holocene. Flat areas around depressions hosted
grassland vegetation; Stagnic Phacozems (Meadow-Cheronozem soils) were formed here during the entire
Holocene synchronic with alluvial sediments’ deposition. Palynological analysis of floodplain soils and de-
posits indicated that forests developed in the trend of widespread their areas on adjacent watersheds since the
beginning of Subboreal period. Anthropogenic impact on soils and plant cover was noticeable from the Sub-
atlantic period, and its intensity was increasing over time. Introduction of anthropochores was the main an-

thropogenic signal that resulted from utilizing floodplains and gullies as pastures and ploughlands.

Keywords: Forest-steppes, Voronezh River, floodplain, soils, the Holocene, climate change, land use

REFERENCES

Aleksandrova K.I. Botanical-geographical zoning. In Atlas
Lipetskoi oblasti [ Atlas of the Lipetsk Oblast]. Moscow,
1994, 20 p. (In Russ.).

Akhtyrtsev A.B. Soils and soil resources. In Atlas Lipetskoi
oblasti [Atlas of the Lipetsk Oblast]. Moscow, 1994,
19 p. (In Russ.).

Alexandrovskiy A.L. Development of soils in the East Eu-
rope during the Holocene. Extended Abstract of Doc.
Sci. (Geogr.) Dissertation. Moscow, 2002. 48 p.

Alexandrovskiy A. Phases and rates of soil evolution within
river floodplains in the center of the Russian plain. Eur-
asian Soil Sci., 2004, vol. 37, no. 11, pp. 1137—1146.

Alexandrovskiy A.L., Gol’eva A.A. Paleoecology of ancient
man according to data of interdisciplinary research of
soils in the archaeological monuments of the Upper
Don Basin. In Arkheologicheskie pamyatniki lesostepno-
go Podon’ya. Vyp. 1 [Archaeological Monuments of
Forest-Steppe Upper Don Basin. Vol. 1]. Lipetsk,
1996, pp. 176—183. (In Russ.).

Alexandrovskiy A.L., Aleksandrovskaya E.I. Evolutsiya
pochv i geograficheskaya sreda | Evolution of Soil and the
Geographical Environment]. Moscow: Nauka Publ.,
2005. 223 p.

Alexandrovskiy A.L., Chendev Yu.G., Yurtaecv A.A. Soils
with the second humus horizon, paleochernozems, and

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

the history of pedogenesis at the border between forest
and steppe areas. Eurasian Soil Sci., 2022, vol. 55,
pp. 127—146.
https://doi.org/10.1134/S1064229322020028

Alexandrovskiy A.L., Ershova E.G., Krenke N.A. Buried
Late-Holocene Luvisols of the Oka and Moskva River
floodplain and their anthropogenic evolution according to
soil and pollen data. Quat. Int., 2016, vol. 418, pp. 37—48.
https://doi.org/10.1016/j.quaint.2015.12.094

Barczi A., Téth T.M., Csanadi A., Siimegi P., Czinkota 1.
Reconstruction of the paleoenvironment and soil evo-
lution of the Csipo-halom kurgan, Hungary. Quat. Int.,
2006, vol. 156—157, pp. 49—59.
https://doi.org/10.1016/j.quaint.2006.05.024

Blaauw M. Methods and code for ‘classical’ age-modelling
of radiocarbon sequences. Quat. Geochronol., 2010, vol. 5,
no. 5, pp. 512—518.
https://doi.org/10.1016/j.quageo.2010.01.002

Chendev Yu.G. Evolutsiya lesostepnykh pochv Srednerusskoi
vozvyshennosti v golotsene [Evolution of Forest-Steppe
Soils of the Central Russian Upland in the Holocene].
Moscow: GEOS Publ., 2008. 212 p.

Chendev Yu.G., Muravyov E.N., Golotvin A.N., Uvarkin S.V.
Ecological transformations of hydrological regime for
surface waters on example of river Lipovka in city Li-

Ne 5

TOM 87 2023



PEKOHCTPYKIUA MTAJTEOCPEABI HA OCHOBE KOMIIVIEKCHOI'O UCCJIIEJOBAHUA

petsk. Nauch. Vedom. Belgorod. Gos. Univ. Estest. Nau-
ki, 2016, vol. 232, no. 11, pp. 146—157. (In Russ.).

Chendev Y.G., Fedyunin 1.V, Inshakov A.A., Golotvin A.N.,
Dudin D.I., Belevantsev V.G. Contrasting variants of
soil development at archaeological sites on floodplains
in the forest-steppe of the Central Russian Upland.
FEurasian Soil Sci., 2021, vol. 54, pp. 461—477.
https://doi.org/10.1134/S1064229321040050

Eckmeier E., Gerlach R., Gehrt E., Schmidt M.W.I. Pedo-
genesis of chernozems in central Europe — a review.
Geoderma, 2007, vol. 139, pp. 288—299.
https://doi.org/10.1016/j.geoderma.2007.01.009

Ershova E.G. Spore-pollen analysis of floodplain deposits:
problems and opportunities. In Arkheologiya poimy:
rel’ef, paleosreda, istoriya zaseleniya: tezisy nauchnogo
seminara [Alluvial Archaeology: Relief, Palacoenviron-
ment, Occupation History: Seminar Proc.]. Moscow:
Inst. Archaeology RAS, 2019, pp. 83—87. (In Russ.).

Gerasimenko N.P. Evolution of landscapes and soils of
Ukraine in Holocene. In Evolutsiya poch i pochvennogo
pokrova. Teoriya, raznoobrazie prirodnoi evolutsii i an-
tropogennykh transformatsii pochv |Evolution of Soils
and Soil Cover. Theory, Diversity of Natural Evolution
and Anthropogenic Transformations of Soils]. Mos-
cow: GEOS Publ., 2015, pp. 421—430. (In Russ.).

Gerasimov 1.P., Markov K.K. Chetvertichnaya geologiya:
Paleogeografiya chetvertichnogo perioda |Quarternary
Geology: Paleogeography of Quarternary Period].
Moscow: Uchpedgiz Publ., 1939. 364 p.

Grimm E.C. TILIA and TILIA*GRAPH.PC spreadsheet
and graphics software for pollen data. INQUA, Work-
ing Group on Data-Handling Methods. Newsletter,
1990, no. 4, pp. 5-7.

Gromov .M., Erbaeva M.A. Mlekopitayushchie fauny Ros-
sii i sopredel’nykh territorii. Zaitseobraznye i gryzuny
[Mammals of the Fauna of Russia and Adjacent Terri-
tories. Lagomorphs and Rodents]. St. Petersburg: ZIN
RAN Publ., 1995. 520 p.

Hejcman M., Souckova K., Kristuf P., Peska J. What ques-
tions can be answered by chemical analysis of recent
and paleosols from the Bell Beaker barrow (2500—
2200 BC), Central Moravia, Czech Republic? Quat.
Int., 2013, vol. 316, pp. 179—189.
https://doi.org/10.1016/j.quaint.2013.06.014

Kabata C., Przybyt A., Krupski M., Labaz B., Waroszewski J.
Origin, age and transformation of Chernozems in
northern Central Europe — new data from Neolithic
earthen barrows in SW Poland. Catena, 2019, vol. 180,
pp. 83—102.
https://doi.org/10.1016/j.catena.2019.04.014

Khotinskii N.A. Paleoecological reconstructions of envi-
ronment during the Holocene (the model of the con-
temporary interglacial epoch). In Paleogeografiya Evro-
py za poslednie sto tysyach let [Paleogeography of Eu-
rope During the Last One Hundred Thousand Years].
Gerasimov 1.P., Ed. Moscow: Nauka Publ., 1982,
pp. 123—127. (In Russ.).

Klimanov V.A., Serebryannaya T.A. Changes in the vegeta-
tion and climate of the Central Russian Upland in the
Holocene. Izv. Akad. Nauk SSSR. Ser. Geogr., 1986, no. 1,
pp- 26—37. (In Russ.).

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA

TOM 87

733

Lukanina E., Shumilovskikh L., Novenko E. Vegetation
and fire history of the East-European forest-steppe
over the last 14,800 years: A case study from Zamostye,
Kursk region, Russia. Palaeogeogr. Palaeoclimatol. Pa-
laeoecol., 2022, vol. 605, no. 111218.
https://doi.org/10.1016/j.palaeo.2022.111218

Makeev A.O., Rusakov A.V., Kurbanova F.G., Khokhlo-
va O.S., Kust P.G., Denisova E.A. Dynamics of envi-
ronment in the south of forest-steppe zone in Russian
Plain on data of geoarchaeological archives. In Pochvy —
strategicheskii resurs Rossii: Tezisy dokladov VIII s’ezda
obshchestva pochvovedov im. V.V. Dokuchaeva. Ch. 3
[Soils — a Strategic Resource of Russia: Theses of Rep.
of VIII Congr. of Docuchaev Soil Scientists Society.
Part 3]. Moscow, Syktyvkar, 2021, pp. 773—774. (In
Russ.).
https://doi.org/10.31140/book-2021-05

Medvedev A.P. Sarmaty v verkhov’yakh Tanaisa [Sarma-
tians in the Upper Tanais]. Moscow: Taus Publ., 2008.
252 p.

Novenko E.Yu. Izmeneniya rastitel’nosti i klimata Tsen-
tral’noi i Vostochnoi Evropy v pozdnem pleistotsene i golo-
tsene v mezhlednikovye i perekhodnye etapy klimatich-
eskikh makrotsiklov [Vegetation and Climate Changes
in the Central and Eastern Europe in the Late Pleisto-
cene and Holocene at the Interglacial and Transitional
Stages of Climate Macro-Cycles]. Moscow: GEOS
Publ., 2016. 228 p.

Novenko E.Yu. Reconstruction of arboreal vegetation dy-
namics of the area of museum-reserve Kulikovo Pole in
the Middle and Late Holocene. Zapoved. Nauka, 2017,
no. 2, pp. 66—76. (In Russ.).
https://doi.org/10.24189/ncr.2017.034

Novenko E.Yu. Landscape-climatic changes in forest zone
of the Central and Eastern Europe in Holocene: the ret-
rospective analysis and scenarios of natural environment
evolution. Ecosist. Ecol. Dinam., 2020, vol. 4, no. 4,
pp. 57—80. (In Russ.).
https://doi.org/10.24411/2542-2006-2020-10074

Novenko E.Yu., Glasko M.P., Volkova Y.M., Zuganova I.S.
Landscape and climate dynamics of the Upper Don
River basin in the mid- and late Holocene. Izv. Akad.
Nauk. Ser. Geogr., 2013, no. 2, pp. 68—82. (In Russ.).

Novenko E.Yu., Tsyganov A.N., Volkova E.M., Babesh-
ko K.V., Mazei Yu.A. Landscape and climate dynamics
of the North-Western Srednerusskaya Upland during
the Holocene. Vestn. Mosk. Univ., Ser. 5: Geogr., 2014,
no. 6, pp. 24—31. (In Russ.).

Novenko E.Yu., Tsyganov A.N., Volkova E.M., Babesh-
ko K.V., Lavrent’ev N.V., Mazei Yu.A. Changes of veg-
etation and climate in the North-West of the Central
Russian Upland in the Holocene. Izv. Akad. Nauk. Ser.
Geogr., 2016, no. 1, pp. 103—114. (In Russ.).

Novenko E.Yu., Zyuganova I.S., Dyuzhova K.V., Volko-
va E.M. Vegetation dynamics on the southern bound-
ary of the broad-leaved forest zone of the European
Plane in the Middle and Late Holocene. Izv. Akad.
Nauk, Ser. Geogr., 2017, no. 5, pp. 82—94. (In Russ.).
https://doi.org/10.7868,/S0373244417050073

Paleopalinologiya. T. 1. Metodika paleopalinologicheskikh
issledovanii i morfologiya nekotorykh iskopaemykh spor,
pyltsy i drugikh pastite’nykh mikrofossilii [ Palacopaly-
nology. Vol. 1. The Method of Palacopalynological Re-

Ne 5 2023



734

search and Morphology of Same Fossil Spores, Pol-
lens, and Other Plant Fossils]. Leningrad: Nedra Publ.,
1966, 351 p.

Panin A., Matlakhova E. Fluvial chronology in the East Eu-
ropean Plain over the last 20 ka and its palaeohydrolog-
ical implications. Catena, 2014, vol. 130, pp. 46—61.
https://doi.org/10.1016/j.catena.2014.08.016

Panin A.V., Sidorchuk A.Yu., Vlasov M.V. High Late Valdai
(Vistulian) runoff in the Don River Basin. Izv. Akad.
Nauk. Ser. Geogr., 2013, no. 1, pp. 118—129. (In Russ.).

Pietsch D. Krotovinas — soil archives of steppe landscape
history. Catena, 2013, vol. 104, pp. 257—264.
https://doi.org/10.1016/j.catena.2012.12.003

Rusakov A., Makeev A., Khokhlova O., Kust P., Lebede-
va M., Chernov T., Golyeva A., Popov A., Kurbanova F.,
Puzanova T. Paleoenvironmental reconstruction based
on soils buried under Scythian fortification in the
southern forest-steppe area of the East European Plain.
Quat. Int., 2019, vol. 502, pp. 197-217.
https://doi.org/10.1016/j.quaint.2018.05.016

Shumilovskikh L., Novenko E., Giesecke T. Long-term dy-
namics of the East European forest-steppe ecotone. J.
Veg. Sci., 2017, vol. 29, no. 3.
https://doi.org/10.1111 /jvs.12585

Shumilovskikh L.S., Rodinkova V., Rodionova A., Troshi-
na A., Ershova E., Novenko E., Zazovskaya E., Syche-
va S.A., Kiselev D., Schlitz F., Schneeweif} J.
Insights in the late Holocene vegetation history of the
East European forest-steppe: case study Sudzha (Kursk
region, Russia). Veg. Hist. Archaeobotany, 2019, vol. 28,
pp. 513—528.
https://doi.org/10.1007/s00334-018-00711-4

Sverchkova A.E., Khokhlova O.S. Soil evolution and land-
scape-climatic changes in the Bronze Age for the steppe
zone of the Kuban-Azov Plain based on the study of a
large mound. Izv. Akad. Nauk. Ser. Geogr., 2021, no. 1,
pp. 70—83. (In Russ.).
https://doi.org/10.31857/S2587556621010143

Serebryannaya T.A. Dynamics of the central forest-steppe
boundaries in the Holocene. In Vekovaya dinamika bio-
geotsenozov. Chteniya pamyati akademika V.N. Sukache-

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

YEH/EB u ap.

va [Secular Dynamics of Biogeocenoses: Lectures in
Memory of Academician V.N. Sukachev]. Moscow:
Nauka Publ., 1992, pp. 54—71. (In Russ.).

Spiridonova E.A. Evolyutsiya rastitel’nogo pokrova basseina
Dona v verkhnem pleistotsene-golotsene [Evolution of
the Plant Cover in the Don River Basin in the Late
Pleistocene-Holocene]. Moscow: Nauka Publ., 1991.
221 p.

Sycheva S.A. Little climatic Holocene optimum and Little
Ice Age in the memory of soils and deposits of rivers
floodplains of the Russian plains. Izv. Akad. Nauk. Ser.
Geogr., 2011, no. 1, pp. 79—93. (In Russ.).

Sycheva S.A. Palaeosoil and archaeolodical evidences of
the rhythmical development of river floodplains in Ho-
locene. In Arkheologiya poimy: rel’ef, paleosreda, istoriya
zaseleniya: tezisy nauchnogo seminara | Alluvial Archae-
ology: Relief, Palacoenvironment, Occupation Histo-
ry: Seminar Proc.]. Moscow: Institute of Archaeology
RAS (Publ.), 2019, pp. 83—87. (In Russ.).

Sycheva S.A., Bessudnov A.N., Bessudnov A.A., Sedov S.N.,
Semakova A.N. Divnogorie pedolithocomplex of the
Russian Plain: Latest Pleistocene deposits and environ-
ments based on study of the Divnogorie 9 geoarchaeo-
logical site (middle reaches of the Don River). Quat.
Int., 2016, vol. 418, pp. 49—60.
https://doi.org/10.1016/j.quaint.2015.11.006

Velicko A.A. Periglacial environment as a resource basis of
the late mammoth existence over the Late Paleolithic
epoch in the East European Plain. In Evolutsionnaya
geografiya: problemy i resheniya |Evolutional Geogra-
phy: the Problems and Decisions]. Moscow: GEOS
Publ., 2012, pp. 430—453. (In Russ.).

Volkova E.M., Novenko E.Yu., Yurkovskaya T.K. The age
of mires of the Central Russian Upland. Izv. Akad.
Nauk. Ser. Geogr., 2020, no. 4, pp. 551—-561. (In Russ.).
https://doi.org/10.31857/S2587556620040135

Williams J.W., Shuman B., Bartlein P.J. Rapid responses of
the prairie—forest ecotone to early Holocene aridity in
mid-continental North America. Glob. Planet. Chang.,
vol. 66, pp. 195—207.
https://doi.org/10.1016/j.gloplacha.2008.10.012

TOM 87 Ne 5 2023




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


