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1. BBEAEHUE

s moHUMaHUS OCHOBHBIX TEHAECHLIMIA Pa3BUTUS
JTAaHAIIA(TOB B COBPEMEHHBIX YCIOBUSIX IPEICTABIIS-
eTCsl UYpEe3BhIYaifHO BaXXHBIM aHAJIN3 OTKJIMKA JIECHBIX
SKOCUCTEM Ha U3MEHEHUS KJIMMAaTa B MPOIIJIOM. DTO
OCOOEHHO aKTyaJlbHO IS BHYTPUKOHTUHEHTAJTBHBIX
paiioHOB ¢ MaKCUMAaJIbHBIM TeMIoM ToTeruieHus (Jo-
KJ1ag 00 0coOeHHOCTAX Kinumarta... 2022), roe majeo-
3KOJIOTMYECKME PEKOHCTPYKIUU TTO3BOJISIIOT U3YYUTh
0COOEHHOCTM MHOTOBEKOBOM IWHAMUKU PACTUTEIb-

#Ceoviara 0as yumuposanus: TpeHaneposa A.B., Muxaiino-
Ba A.b., Kypsuna U.B., TTomo6yesa O.B. (2024). Otkink
pacTUTENLHOTO TIOKpoBa B Tipearopbe BoctouHoro Casi-
Ha Ha TOJIOLIEHOBBbIE 3KCTPEMYMbI Kiumara (Mo JaHHBIM
usydyeHust 6osiota bonbinoe). leomopghosoeus u naneoeeo-
epagusa. T. 55. Ne 4. C. 157—176. https://doi.org/10.31857/
S2949178924040107; https://elibrary.ru/FFOAEY

HOTO TIOKpOBa B OTBET Ha KIMMAaTHYECKHE M3MEHE-
HUSI, B TOM YHUCJIE PAacCMOTPETh aganTallui K yCJIo-
BHMSIM MCCYIIEHUs KJIMMAaTa U BOCCTAHOBJICHHE TIOCIIE
BO3/IEICTBUSI TUPOTEHHOTO (haKTopa.
Antae-CasiHcKasl TOpHasl CTpaHa, PacloIOXKEeHHast
B IIeHTpe A3WW W BHIMIOJHSOMAS (YHKIHNIO OPO-
rpa¢duyeckoro 6apbepa Ha IYTH BO3MYIIHBIX Macc,
XapaKTepu3yeTcss KOHTPACTHBIMU JIaHAIADTHO-KIIH-
MAaTUYECKUMH YCJIIOBHSIMM UM TIOKa3bIBaeT IPOCTpPaH-
CTBEHHO-BPEMEHHYIO HEOTHOPOTHOCTH ITaJIEOKIMMa-
TUYECKUX 3aKOHOMepHocTeit. Ha ceromHsamamit neHsp,
B MEHBIIEH CTENMeHW WM3yYeH XapakKTep WU3MEHEHUS
TIPUPOTHON cpembl B 3aIllagHoi 4yacth BocrouHoro
Cagna (Rodionova, Grenaderova, 2018; Mikhailova
et al., 2021), B To BpeMsI KaK BOCTOYHas 4acTh Boc-
touHoro CasiHa (bespykosa E.B. ¢ coaBropamu, 2004,
2021, 2022 u np.) m CMeXHBIe pailoHBI: 3aIlamgHbII
Casgn (ITnatoHos, 1965; CaBuna, 1976; Mynbausipos,
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Yepuona, 2003; I'penanepona, llapadyrouHos, 2005;
UYepnosa, 2006; SImckux um nap., 2008; basxapuyk,
2011; Komxkapos, Komkaposa, 2016, Blyakharchuk,
Kurina, 2021; KomxkapoB u ap., 2021) Anraii (Eichler
et al., 2011; Muirman, 2012; Chernykh et al., 2014;
Churakova-Sidorova et al., 2022; basaxapuyk, ITymbi-
meBa, 2022) u3ydyeHsl Oojiee MOIHO.

B pamkax HacTosIIETO MCCIEeIOBaHUS, C TOMO-
IIbI0 KOMILJIEKCHOTO aHajMi3a OTIOXEeHWI 6ojoTa
BbobIoe, TIpeAnprHATAa TMOMBITKA PACCMOTPETH OCO-
OCHHOCTHU Pa3BUTUSI IPUPOIHBIX YCIOBUI B 3ammagHO
yactu BoctouHoro CasiHa U BBISIBUTh OTKJIMK pPacTu-
TEJIbHOTO MOKPOBa Ha TpaHC(HOPMALIUIO TUIPOKINMA-
TUYECKUX YCIOBUM B pa3HbIe 3TaIlbl TOJIOIICHA.

2. XAPAKTEPUCTUKA PAMIOHA
NCCIEAOBAHHUA

bonoro Boabiioe pacriojiaraeTcsl B 10XKHOH 4acTu
PrIOMHCKOIT BrlamuHbBI — caMasl KpaliHsIsl ceBepOo-BOC-
TOYHass MexXropHas BnamuHa CassHoO-AJTaicKou
CKJIaAJaToil 00JacTH — B IEPUMOPOTEHHON 001acTh
BoctouHoro CasitHa u Cubupckoii miatdopmbl (Hu-
kojaeB, YepHoB, 1988). B CTpyKTypHO-TEKTOHUYE-
CKOM IUIaHE paiioH MPUYpOYEeH K 30HE COUJICHEHUS
Pri6unckoit Bnaguabl 1 KaHCKOI IIbIOBI, KOTOpast
pacrnojioxeHa B ceBepo-3amaaHoii yactu BocTouyHo-
ro CasiHa U orpaHMYeHa KpYIMHBIMU pa3pbiBaMU, SIB-
JISIIOIIMMUCS OTBeTBIeHUsIMU ['nmaBHoro CasiHCKOro
pasznoma (bepsun, 1967; ApxkaHHMKOB u ap., 2004).

PriOuHCKas BITagnHa TMpPENCTaBIsSeT COOOM MOom-
HSITY10, TJIyOOKO pacuweHEHHYIO JIECOCTEITHYIO XOJ-
MUCTO-YBaJIUCTYIO PaBHUHY, Tl€ BBICOTA XOJMOB —
300—400 M, BepIIMHBI XOJIMOB — IUIOCKHE, IIIMPOKMUE,
ckitoHHI nosorue (5—10°), oTaenbHBIE CKIOHBI JOJMH
nMmetor kpyrusny g0 30° (Ceprees, 1971). Bomoc6op
M3y4yeHHOro 0oji0Ta HaxoguTcs B OacceiiHe p. KaHn —
KPYIIHOTO IpaBoOepexkHoro npuroka p. EHuceit. Kan
Oeper Havyaso B ManHcko-KaHCKOM pailoHe HM3KHX
rop Ha CEeBEepHBIX CKJIOHAaX TopHoOro maccuba KaH-
ckoro benoroppsi, rime OTYETAMBO MPOSIBASETCS
acuMMeTpus XxpebTa, 00yCIOBJIEHHAs! KIMMATOTEKTO-
HUYECKMMHU OCOOCHHOCTSIMM: XpeOET OpMEeHTHUPOBAH
MEePIEHANKYISIPHO HAIPAaBJIEHUIO TOCITOACTBYIOIINX
BETPOB, HECYILIMX BJary, W pasiaeisieT TeppUuTOpUu
C pa3HOl HEOTEeKTOHUKOM. B cpenHeM TeueHuu (mpu
BbIxoae B PriOMHCKy10 BnaguHy) p. KaH Tteuer B 1m-
pokoit gonuHe (6—9 KM), pyclio CHUIBHO MeaHAPUPY-
€T, B ToliMe MHOro o3ep W crtapull. bacceitH peku
KaH mupoKkuii 1 aCUMMETPUYHBIN, OTIMYAETCS 3Ha-
YUTEIbHBIM YKIIOHOM OCHOBHOTO pycia (7.5 M/KM) u
MaJIoil TycToTOi BOmOTOKOB (0.44 KM/KM?).

Bbosoro Bosbliioe HaxoauTCsl Ha 10XXHOI TrpaHUIIE
KaHckoii jlecocTenu ¢ JJaHamadTaMy TaeXKHOTO HU3-
KOTOpbS, Tlie Cpeld IPEBECHBIX pacTeHUIA mpeobaana-
10T cocHa cubupckas (Pinus sibirica Du Tour), cocHa

I'PEHAIEPOBA u np.

oObIKHOBeHHas1 (Pinus sylvestris L.), 6epe3a moBUC-
nas (Betula pendula Roth) v nuxta cudbupckas (Abies
sibirica Ledeb.) (KopotkoB, 1994). B 1oxHOIli yactu
KaHckoli lecocTenu BCTPeYaroTCsl PeNKOoIeChs ¢ HU3-
KO TUIOTHOCTBIO TIPOM3PAcCTaHUSI COCHBI OOBIKHO-
BEHHOI W JMCTBEHHWIIBI CUOMPCKON, 3aHWMAIOIINE,
B OCHOBHOM, CE€BEpHEBIC CKIIOHBI U TIOHMXKEHUSI peiTbe-
(da, ecTecTBEeHHBIE CTEITHBIE COOOIIECTBA MPUYpOUE-
HBI K BO3BBILIEHHOCTSIM. 3a00J04YeHHBIE OEpe30BO-
€JIOBBIE Jieca C 3eJICHBIM MXOM DPacIpOCTpaHEHBI 110
nonuHaMm pek (AHTuroBa, 2003).

[To manHBIM MeTeocTaHuMU “Mpbeiickoe”, KOTO-
pasi HaxOAUTCS Ha pacCTOSTHUU 15 KM K ceBepy OT
0osota bosbioe, KoanyecTBo aTMOCGhEPHBIX OCAIKOB
B cpenHeM coctaBisieT 450 MM B ron. CpemHsiss TeM-
neparypa siuBaps —16.7 °C, utonst +19.6 °C (OI'BY,
2022).

CornacHo cxeme paiioHupoBaHusi .M. IlnaroHo-
Ba (1964), 0OBEKT McclaeqoBaHUST pacroyiaraeTcsl B
npenenax HuxHe-WHramckoro TopdssHo-00JI0THOTO
OKpYTa, OTIMYAOIIETOCs TTOBBIIIEHHO 3a00JI09eHHO-
cThIO (Mo 25%) MO CpaBHEHUIO C OCTAIBHBIMU GOJIOT-
HBIMH OKPYTaMH 10XXHO# 9act KpacHosipcKoro Kpasl,
rIe 3a00JTOYeHHOCTh He TIPEeBEIIIAcT B cpemHeM 5%.
binaronpustHeie ycioBUS IS pa3sBUTUSL O0JIOT 00-
YCIOBJICHBI PSIIOM (DaKTOPOB: TEPPUTOPUS OTHOCUTCS
K paifoHy OTHOCHTEJIBHOTO TEKTOHWYIECKOTO OIyCKa-
Hus (Hukonaes, YepHoB, 1988); ceBepo-3amamgHas
OpHEHTHUPOBaHHOCTh BocTouHoro CastHa TIpy rOCIIon-
CTBYIOLIMX 3allaHbIX U I0T0-3aMalHbIX BeTpax orpe-
nensieT Oosiplliee YBIAKHEHUWE €ro 3aragHoi 4YacTH.
Kpome Toro, moBepXHOCTH IOMM ¢ MHOTOYMCIIEHHBI-
MM TIOHMXKEHUSIMUA M CTapuIlaMU, BBICOKUI YPOBEHB
TPYHTOBBIX BOJ, a TaKKe UINTEIbHAsT KOHIICHTpAIIHS
MTOBEPXHOCTHO-CTOYHBIX W TPYHTOBEIX BOI B TIPUTEP-
pPacCHBIX MOHUXKEHUSIX CO3AAIOT MPENNOChUIKM IIJIsT 00-
pasoBaHus u paszButust 6010t (Ceprees, 1971).

3. MATEPUAJIbI 1 METOZlbI

OOBEKTOM WCCIIEIOBAHUS SIBIUIMCH OTJIOXCHMUS
eBTpoHO-Me30TpodHOro 6ojiota bonbioe (puc. 1),
KOTOpPOE€ HAaXOOUTCS Ha HAANOWMEHHON Teppace
p. Kan x rory ot c¢. Upbeiickoe (MpOeiickuii paii-
oH, KpacHospckuii kpaii). Ilo mgaHHBIM TI€0J0ro-
pa3BenouHbix pador (Pomanos, Haiimuu, 1950) us-
BECTHO, YTO ILIOIIAAh TOPMOIHOTO MECTOPOKICHUS
B HyJICBOM TpaHHWIE cocTaBiseT 186 Ta, B TpaHMIE
MPOMBIIUIEHHON myouHbl (cBbie 0.6 M) — 15 ra.
bonoto mmeer BBITSHYTYIO (pOpMY, MPOTSKEHHOCTh
IIPOIOJIBbHOIO IMPoGWiIs TOPMSIHOM 3a1eKU B HYJIEBOM
rpaHuie coctapisieT 4150 M, momepeyHoOro Ipodu-
st — 1250 M. B rpanHuile mpoMbIIUIEHHO# TJyOMHBI
cootBeTcTBeHHO 1430 M m 960 M. ITo ueHTpanbHOI
yacTh 0o0JioTa MpoTeKaeT pydeil 3eJeHBbI K04, BO-
J0COOp KOTOPOro orpaHudeH BoicoTamu 360—414.8 M
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(ypouniie Enanb, ypouuiiie Bonuuii nepexon). Pyueit
MMeeT HallpaBJIeHIEe ¢ CeBepO-BOCTOKA Ha I0T0-3amar,
BramaeT B p. KaH, oTMeTKa ype3a B ycTbe p. 3eJIeHBIN
Kimod — 275 M. OOmast MOITHOCTh OTJIOXEHUM U3y-
YeHHOM KOJIOHKU — 325 cM, u3 Hux topd — 305 cM,
HIKE TEeCOK C OOMIBHBIM BKITIOYEHUEM MaKpOYTJIS
(4acTuubl ApeBECHOTO YIJisl KpyrnHee 125 MKm). AbGco-
JIIOTHasl OTMETKa BBEICOTHI B TOUKE OYpeHUs COCTAaBHIIA
332 M. OT60p 1po6 Topa U MOACTUIAIONINX OTJIOXKE-
HUIi BBITTOJTHEH MPH TTOMOIINM TTPOGOOTOOpHUKA IS
TopdsiHbIX oTaoxeHuit ¢upmel Eijkelkamp.
OO0pa3ibl M3ydeHbl KOMITJIEKCOM METOIIOB C MpHU-
MEHEHHEM pa3HBIX WHIWKATOPOB, YTO ITO3BOJISIET
clejaTh BBIBOA KaK O JIOKAJbHBIX YCJIOBUSIX, CYILE-
CTBOBAaBIIMX Ha 00JIOTE, TaK U O XapaKTepe OKpyXkalo-
wux JanamacdTos. s aHanu3a npod NpruMEHSIUCH
cleaylolue METOMAbl: CIIOPOBO-ITbLUIbLIEBON aHaAIN3
(I'puuyk, 3aknuHckasi, 1948; Moore, 1991), aHanu3s
HenbUbLeBbIX TaguHoMopd (HITIT) (Shumilovskikh,
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van Geel, 2020), 6otanuueckuit aHanus Topda (Ky-
nukoBa, 1974), puszononHsiii aHanus (I'enbuep u ap.,
1985; Maseii u Llpranos, 2006; Kurina et al., 2020);
najgeoanTpakoysorndeckuit ananus (Clark, 1988),
omnpenenienne 3oiapHOCTH Topda (ITOCT 11306-2013).
OnpeneneHue cTeneHy ryMupuKaluyu MpoOBOIUIOCH
¢ nomolikio GoTtosaekTpokoaopumerpa KOK-2 mpu
anuHe BojHbl 540 HM (Chambers et al., 2010). dns
MPOBEJAEeHUSI BCEX aHaJIM30B 00paslibl OTOOpaHbl C
WHTEpBAJIOM B 5 cM, o0llee KOJIMYEeCTBO MpPod —
66 mrT.

JIaGopaTtopHasi mOAroTOBKa 00pa3loB JJIsI CIIOPO-
BO-TIBLJIBLIEBOTO aHAJIM3a MPOBOAUIACH MO METOIVKE
(Moore, 1991) ¢ npumenenurem HCl u NaOH, B Mo-
Irdukauuy 06e3 IpoBeIeHNs alleToJIn3a U 00padboTKK
TsiKeaol XuakocTbio. IIpombiBaHKMe 00pa3lioB BbI-
noyiHeHo 4epe3 cuto 200 MKM, NMpPOOBI C BHICOKUM
colep:XaHUeM MUHEpalbHBIX MpuMeceil (B MHTepBa-
e 305—280 cM) HOMOJHUTEIBHO 0OpaboTaHbI C UC-

H
p. K

Mpﬁgﬁcme

Puc. 1. MectopacnionoxkeHue paiioHa ucciaenoBaHuil. 3Be3q0YKa — TOYKAa 0TOOpa TopdsiHON KOMOHKHU “Bosbinoe”.
(a) — moyoXeHNe U3y4aeMOTo PeruoHa, ¢ yKa3aHUeM MECTOMOJIOXEHUsI Majle0apXUBOB U3 JIUTEPATYPHBIX MUCTOYHUKOB:
1 — 6omoto INuHumHckoe (Mikhailova et al., 2021), 2 — 6onoto bonbioe CrionomuHckoe (I'peHanepoBa u ap., 2021),
3 — cramarmut B ToprammHckoit nemepe (Columbu et al, 2023), 4 — npeBecHO-KoblieBast XxpoHosioruss MoHryH (MbITian
u 1ap., 2012), 5 — 6onoto Maneriit Jla6ein (biasxapuayk, Iynsimesa, 2022), 6 — p. M. Ywin (Teneukoe o3epo) (YepHbix
u ap., 2014), 7 — toppsHuxk “fApma” (bespykoBa, u ap., 2004), 8 — 6osoTo B okpecTHOCTsIX I. Mrapku (HoBeHko u
np, 2022); (6) — xapta penbeda fora KpacHosipckoro kpast (IIocTpoeHa ¢ TIOMOIINBI0 TeOMH(MOPMAITMOHHON CUCTEMBI
QGIS 3.32.3-Lima); (B) — MoJoXeHUe M3y4aeMoro paiioHa (KOCMOCHHUMOK).

Fig. 1. Location of the study area. Asterisk — sampling point of the “Bolshoye” peat column.

(a) — position of the studied region, indicating the location of paleoarchives from literary sources: 1 — Pinchinskoye
mire (Mikhailova et al., 2021), 2 — Bolshoe Spoloshinskoe mire (Grenaderova et al., 2021), 3 — stalagmite multiproxy
record from Torgashinskaya Cave (Columbu et al, 2023), 4 — tree-ring cellulose chronologies “Mongun” (Myglan et al.,
2012;), 5 — Maly Labysh mire (Blyakharchuk, Pupysheva, 2022), 6 — Malay Chile (Teletskoye Lake) (Chernykh et al.,
2014), 7 — “Yarma” (Bezrukova et al., 2004), 8 — peat sequence, located in vicinity of the town of Igarka (Novenko
et al., 2022); (6) — relief map of the south of the Krasnoyarsk Territory (built using the geographic information system
QGIS 3.32.3-Lima); (B) — position of the study area (satellite image).
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MOJIb30BaHUEM YJbTPa3ByKOBOIH BaHHBI. OOpaboTKe
noaBeprajavuch mNpodbl odbemMoM 1 M, TabJEeTKH CO
criopamMu Lycopodium &I TIofcdeTa KOHIIGHTpaIluK
MBITBIEI He TIPUMEHSIINCh. AHAJIW3 TIPOBOIMJICA Ha
Mukpockone Mukpomen-3 nipu yBenudeHun %200 u
x400, ¢ ucronb3zoBaHuem omnpeaenuteneit (Kympu-
sgHoBa, 1972, 1978; Beug, 2004). Jlas Kaxmoro o6-
pasua mnoacuutbiBajioch He MeHee 300—350 mbuible-
BBIX 3€peH APEBECHBIX M TPaBSHUCTBIX PACTeHU B
cymme. Ha cropoBo-TibLIblIeBOI Auarpamme (puc. 2)
oOuMe TbUIbLBI TPaBIHUCTBHIX (non-arboreal pollen,

I'PEHAIEPOBA u np.

NAP) u apesecHbix (arboreal pollen, AP) BbipaxeHO
B MpOLIEHTaXx OT MX CyMMbl, obunue crop u HIIII
MOJCYMTAHO OTAeAbHO (puc. 3). s BbiAeIeHUSs CMIO-
POBO-TIIBUIBLIEBBIX 30H W 30H mo HIIIT mpuMmeHsics
MeTon broken stick model (MacArthur, 1957) B npo-
rpamMe R makerax vegan, rioja u analogue.
[TonyyeHHBIE C TTOMOIIbIO CIIOPOBO-ITBLIBIIEBOTO
aHalM3a JaHHbIE TOMOJHUTEbHO MPOaHAIU3UPOBaHbI
Metogom Oumommzauuu (Tarasov et al., 2000), koTo-
PbIii OCHOBBIBAETCSI HA BbIAEACHUN (PYHKIMOHATBHBIX
TUIIOB pacTeHUl M MaTeMaTUYeCKOM ONpeAcieHUn
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Puc. 2. CriopoBo-nibuiblieBasl AuarpaMmma OTJIOXeHui 0oJjiota boJibiioro.
AP + NAP = 100%; AP — mbLiblia AepeBbeB U KYCTapHUKOB; NAP — MbUIblIa TpAaB U KYCTapHUYKOB. JIOTIOTHUTEb-
HBIII KOHTYp TOKAa3bIBaeT yBeJIMYEeHUE 0a30BOro mMbLiblieBoro TakcoHa B 10 pas. Ilmocom 0003HaYeHBl eIUHUYHBIE

MBUTBLIEBBIE 3€pHA.
Fig. 2. Pollen diagram for the peat core Bolshoe.

AP + NAP = 100%; AP — arboreal pollen; NAP — non-arboreal pollen. Exaggeration curves x10. The plus sign denotes

single pollen grains.
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Fig. 3. Spores and non-pollen palynomorphs diagram for the peat core Bolshoe.
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“Beca” pa3HbIX OMOMOB B CIIEKTPE KaXKI0ro MHTepBaJa.
IIpu pacueTax, 1 6GUOMa TaTH YUUTHIBAIUCH CIIEIY-
IOIIe TAKCOHBI, OTMEUEHHBIC B OTJIOXEHUSIX 00JI0Ta
Bonbimoe: Pinus sylvestris, Pinus sibirica, Abies, Picea,
Betula sect. Albae, Larix, Viburnum, Ericales; ms 6ro-
Ma XOJIOOHBIX JUCTBEHHBIX JiecoB: Betula sect. Albae,
Betula sect. Nanae, Larix, Pinus sylvestris, Pinus sibirica,
Ericales, mus crenHoro o6moma: Chenopodiaceae,
Apiaceae, Asteroideae, Cichorioideae, Brassicaceae,
Caryophyllaceae, Euphorbiaceae, Fabaceae, Lami-
aceae, Liliaceae, Onagraceae, Ranunculaceae, Ros-
aceae, Scrophulariaceae, Valerianaceae, Polygonaceae
u Poaceae, Galium, Artemisia, Plantago. TakCcoHBI,
colep:XaHe KOTOPBIX B IBUILLIEBOM CIIEKTpE MeHee
0.5%, B xoIe MaTeMaTUYECKUX OMepaluii OTCEKaIOTCSI.

ITpu moaroToBKe K 0OTAHMYECKOMY aHAJIU3Y MPO-
OBl Topda kutsaTIIIM B TedeHne 10 muH B 10% pacTt-
Bope NaOH, mpombiBanu mop cTpyeit ropsiueii BOmbI
yepe3 cuto ¢ auamerpom stueiiku 0.25 MM (Topdsi-
HbIe MecTopoxaeHus1, 1977). AHaIu3 OCYILIECTBIISIICS
IIpY IIOMOILM CBETOBOTO MUKpocKoma “Muxkpomen-3”
npu yBenmueHuu X 140. Jnst ompeneneHus BUOOBOM
MPUHAIJIEKHOCTU PACTUTEIBHBIX OCTATKOB HMCIIOJb-
3oBaquch atiachkl (JomOpoBckasg u ap., 1959; Kan
u ap., 1977).

7151 majie0aHTPaKOIOTHUECKOTO aHaanu3a (MoacueT
KOHILIEHTPAllMM YTOJbHBIX YacTUIl B Topde) 13 Kaxk-
JOr0 MSATUCAHTUMETPOBOIO MHTEpBaja KepHa ObLia
oroOpaHa ocpeaHeHHas Mpobda oobemMoM 1 cm3. Jlabo-
PaTOPHBII 3Tal BKIIIOYAJ B ce0s TIPOOOMOATOTOBKY 10
cranpaptHoii Meroguke (Clarke, 1988), ¢ peasapu-
TeJIbHOM 00paboTKON 5%-HBIM PAcTBOPOM ITUPO-
docdara Harpust (Na,P,0,;) u 6%-HbIM TIepeKUCHIO
Bogopoaa (H,0,). Tlomcuer yactuil yrisg mpoBeacH
npu yBeamueHuM %20, yUYUTHIBAINUCHh BCE YACTHIIBI
KpyrHee 125 MKM. BrIBIIEHHOE KOJUYECTBO YTOJIb-
KOB B KaX/IOM MHTepBajie U IOJYYEHHBII C MOMO-
1IbI0 KAJIMOPOBOUYHOI KPUBO MHTEPIOJIUPOBAHHBIM
BO3pacT OBLIM BBEIEHBI B KaueCTBE MCXOMHBIX Mapa-
meTpoB B mporpammy CharAnalysis (Higuera, 2009).
B ucxonHom caitnie 00pabOTKU JaHHBIX MPUMEHEHBI
CIenyIoIIe 3HAYEHMS: I MHTEPIOISIIUN NCITOThb-
30BaJICSI BpeMEHHOU oTpe3oK 10 jieT; MeTonm CriiaxKu-
BaHUSI JAHHBIX — (PYHKUMS JIOKAJbHON B3BElLIEHHO
perpeccuu ¢ pobactHbiMu Becamu (Robust LOWESS)
CO CHJIaXuBalolMM uHTepBajioM B 500 yeT; Tum mo-
pPOTOBBIX 3HAYECHUI — JIOKAJIbHBIMA; BEPOSATHOCTD,
MpU KOTOPOI OTCEKAIOTCSI MUHUMAaJbHbIC 3HAYEHMUS
CHAR — 0.05; BpeMeHHOI1 MHTepBaJj, UCIOJb30BaB-
IIUiicd IJIs1 CIVIaXKMBAaHUS JAHHBIX pacdyeTa MeEXIIO-
KapHbIX nHTepBajaoB, — 1000 mert.

ITonyyeHHBIE CXeMBl IEMOHCTPUPYIOT CKOPOCTH
AKKYMYJSIHUM MaKpPOCKOMUYECKUX YaCTUILl YTIJIs
(CHAR), nokajibHble TTOXapHbIE BMU30[bl U UHTEP-
BaJIbl TOBTOPEHUS MOXAPOB B 3aJaHHOM BPEMEHHOM
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Puc. 4. CKopocTh aKKyMyJSIIMM MaKpPOCKOIUYECKUX
YacTHUII yIId B OTJIOXEeHUsIX 6ojiota Boublioro.

1 — XOHTYpBI MHTEPIOJUPOBAHHOTO TPUTOKA JpEBEC-
HOTO yIiisl; 2 — CMOIEIUPOBAHHBIA (POHOBBIA MIPUTOK
JIPEBECHOTO YIUIA, IIT./CM? X TOM; 3 — MHUKK JPEBECHOTO
yoIst (pa3HOCTh WHTEPITOIMPOBAHHOTO 3HAYCHMS TPH-
TOKa ¥ (POHOBOIO 3HAYEHUsI MPUTOKA); 4 — MUKM, HE
MPEBBILIAIONINE TTOPOTrOBbIe; 5 — MOXKAPHBINA SIMU30/I.

Fig. 4. Macroscopic charcoal accumulation rate in the
peat core Bolshoe.

I — contours of the interpolated charcoal influx; 2 —
modeled background influx of charcoal, pcs./cm?
year; 3 — charcoal peaks (the difference between the
interpolated inflow value and the background inflow
value); 4 — peaks not exceeding threshold; 5 — fire
episode.

otpeske (puc. 4). JlokabHbII TTOXapHBIN 3mu3o (+)
OTpakaeT NMEPBUYHOE OTJIOXKEHUE APEBECHOTO YIJIS OT
roXkapa M/WIM CEpUU TOXApOB, HAXOMSIIINXCS B pa-
JIyce OT HECKOJIbKUX NecsITKOB—coTeH MeTpoB (Clark
et al., 1998) mo 3 km (Higuera, 2009) ot oObekra
HCCIIeIOBaHMS.

JL1st IpoBeicHUST aHaJIM3a paKOBMHHBIX aMe0 MpHu-
MEHEeHa CTaHIapTHAas METOAMKA IOATOTOBKM TOPGQsI-
HeIx po6 (Kurina et al., 2020). TakcoHoMHn4ecKasi
UIeHTU(DUKAINS paKOBUHOK aMeb OCyIIeCTBIeHA TIPU
nomoiu onpexaenureneit (Decloitre, 1979; I'eabuep n
ap., 1985; Maseit, Lpiranos, 2006).

PammoyrieponmHbiit aHaaU3 4YeTHIpeX 00pa3IloB
(tabn. 1) mpoBeneHn B LIKIT “JlaGoparopusi paguo-
VIJIEPOMHOTO MAaTUPOBAHUSA M 3JIEKTPOHHOM MUKPO-
ckonuu” WMuctutyra reorpaduu PAH u llentpe
MPUKJIAIHBIX M30TOIHBIX MCCIEIOBAaHUN YHUBEPCH-
tera JIxopmkun (CIIIA). JIBe mpoObl MOArOTOBIEHbI
U MpoaHaau30poBaHbl B JlabopaTopuu H30TOMHBIX
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I'PEHAIEPOBA u np.

Taomuna 1. Pe3ynbtaThl paguoyriepoaHOro JaTUPOBaHUs TOPMSIHBIX OTIOXeHMI 60J10Ta bosbiioe
Table 1. Results of radiocarbon dating of samples from Bolshoe peat core

JIa6opaTopHbBIil HOMEp Marepuain Iy6uHa, Bospacr, 1. 1. -

obpasua ISl IATUPOBAHUS oM PaHOyIIepoNHE KaJ;?SHfE(llz)g;ﬂH,

IGAN \\5-9516 Topd 40—45 14020 114 (17—164)

GV-4393 Topd 80—85 975+31 859 (742—993)
GV-4394 Topd 135—140 2189+31 2218 (2036—2337)
IGAN ms-9517 Topd 190—195 2990120 3166 (3033—3333)
IGANms-9518 Topd 230-235 3710120 4045 (3924—4209)
IGAN Mms-9519 Topd 300—305 5795+25 6594 (6398—6664)

ncciaenoBanuit LIKII “I'eoxpoHonormsa xaitHo30s”
HNucturyra apxeonorun u atHorpadum CO PAH u
LIKII “YckopurenbHast Macc-cnekrpomerpus HIY-
HHII”. IMoctpoeHue riiybMHHO-BO3paCTHON Momaeau
(puc. 5) BeimonHeHo B makere Clam mporpammbl R
(Blaauw, 2010) mmpu MCIIOIb30BaHUN KAIMOPOBOYHOI
kpuBoit IntCal20 (Reimer et al., 2020).

4. PE3VJIBTATbI NCCJIEAOBAHUA

4.1. Anamm3 makpodoccuimii

[To pesynbraTaM aHajaM3a pacTUTETBHBIX MaKpo-
¢doccuNnii yCTaHOBJIEHO, 4YTO TopdsiHas 3ajieXb Ie-
PEXOIHOTO THIIA, JIECO-TOISTHOTO TIOATHIIA, CIIOXKEHA
MPEVMYIIECTBEHHO IPEeBeCHBIM M C(arHOBBIM BHIA-
My Topda, C HEOOJNBIIMMM IIPOCIOMKAMU IpeBec-
HO-OCOKOBOTO, OCOKOBO-THUITHOBOTO, TUITHOBOTO TOP-
¢a. B pazButum 00y0Ta MOXKHO BBIICIUTH CTAIUMU:
1) 305—240 cm (6600—4230 xai. 1. H.) — cTagus 006-
JIECEHHOTO 6O0JIOTa C XOPOIIO Pa3BHTHIM IPEBECHBIM
sapycom; 2) 40—190 cm (4230—3080 kan. 1. H.) — cTa-
aus “IMHaAMUYHON cMeHbl ycioBuit”; 3) 190—0 cm
oT moBepxHocTH (3080 Kam. JI. H. — JO HACTOSILIETO
BpeMeHN) — Me30TpodHasT OCOKOBO-MOXOBasl CTaIus
(puc. 6).

4.2. 30IbHOCTb M CTENEHb PA3JIOKEHHUS

3HaueHre 30JIbHOCTH BapbUpPYeT B OUAama3oHe OT
37 no 4%. dna nvxHeit yacty Tommu ¢ 305 go 280 cm
XapaKTepHBI MaKCUMaJIbHbIe 3HAYEHMS 30JIbHOCTU OT
37% 1o 18%, Beiie no npoduo (ot 280 1o 160 cm)
30JIbHOCTb CHIKAeTCsS M B cpemHeM coctaBisieT 10%,
MUHUMYM B cioe 170—165 cm — 4.32% u MakcuMyM
B uHTepBaje 260—255 cm — 13.53%. BepxHss yacTthb
Tomuu (160—0 cM) omIMYaeTrcs OTHOCHMTENBHO CTa-
OMJIBHBIM 3HayeHueM 3ombHOcTH (11—14%) c Goiee
BBICOKO30JIbHOII MpPOCJOMKOM B MHTepBaje TIIyOuH
20—10 cMm — 20.4% (puc. 6).

CrerneHb pasjioXeHUs] oOIpenesieHa KOCBEHHO
(boToMeTprueCKMM METOOOM, TAE¢ THOJXYIYSHHBIN
MOKa3aTeNIb CBETOIPOITYCKHOTO 3HAYEHMST 3aBUCUT
OT CTeNeHW TyMUGUKAIIUU: YeM BBIIIE ITPOILIEHT
CBETOITPOITYCKAHUSI, TEM MEHBIIIE CTETIeHb pa3IoKeHUS.

B 1iesioM, HabJII0maeTCsl CHIDKEHUE CTENEHU Pa3IoXKEeHMUST
BBepx Mo Tpodwmo (puc. 6). B cioe 305-205 cm
CBETONPOITYCKHOE 3HAYEHHE COCTABUIIO B CpEIHEM
69.4% (c KpaTKOBpeMEHHBIM YBEJIWYeHHEM 10 78%
B MHTepBaje 265—255 cm); B 205—65 cMm 3HayeHUE
B cpenHeM mocturano 76% (190—180 cMm — yBenmdyeHue
1o 84%) n B untepBaie 65—0 cM — B cpenHeM 85%.
4.3. CniopoBo-nNbLIbIEBOIi AHAJIN3
M aHAJIM3 HENbLIbLEBBIX NMATMHOMOPQ

3oHa 1 (325-285 cMm; 6600—6050 kanm. m. H.)
XapaKTepU3yeTcsl HEOOJIBIIUM KOJMYECTBOM IThIIbIIBI
U criop. B o01ieM cocTtaBe npeobiaagaeT Nbljablia ape-
BEeCHBbIX pacTeHMit: Pinus sibirica, P.sylvestris, Picea,
BCcTpevaeTcsl Betula, eMMHUYHO OTMEYEHBI TTBUTbLIEBBIE
3epHa TPaBSIHUCTHIX pacTeHMii: Poaceae, Asteraceae,

I'ny6una, cMm
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Puc. 5. Mogenp BepTUKaJIbLHOrO MpupocTa Topda
i 6osiora Bosbinoe, paccumtanHas B makere Clam
nporpaMmmbl R (Blaauw, 2010) mpu ucronb3oBaHUMA
KanubpoBouHoii KpuBoii IntCal20 (Reimer et al., 2020).

Fig. 5. Age-depth model for the peat core Bolshoe cal-
culated in the Clam package of the R program (Blaauw,
2010) using the IntCal20 calibration curve (Reimer
et al., 2020).
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Chenopodiaceae, Cyperaceac um Artemisia. M3 cmo-
poBbIx 3acdukcupoBaHbl Polypodiaceae u Lycopodium.

3oHa 2 (285-220 cm; 6050—3720 xan. n. H.). Co-
JepKaHWe TBUIbLBI APEBECHBIX PACTEHUI COCTABIISIET
B cpenHeM 79%, npeobnanaer Pinus sibirica u Pinus
sylvestris, ormedeHa nbliblia Picea, Abies, Betula sect.
Albae, Betula sect. Nanae. B nnrepane 270—260 cm
3a(UKCUPOBAHO CHMXEHMWE JOJU MbUIbLBI TEMHO-
XBOMHBIX 10 21—30% (npu cpeaHem 3HayeHuu 40%).
BrimeneHo nBa MUKa NMbUTbLBI Betula: mepBblil Ha T1y-
ouHe 275—260 cM, BTOpOii — 235—220 cM. U3 mbuib-
bl TpaB mpeoOmamator mpencraButenn Cyperaceae,
Cichorium n Artemisia, otmedeHbl Asteraceae, Poaceae,
Rosaceae, Ranunculaceae. M3 cniop AOMUHUPYIOT
Polypodiaceae, npucyrctBytor Bryales, Sphagnum n
enuHnyHo crniopel Equisetum u Lycopodiaceae.

3oHa 3 (220—105 cMm; 3720—1350 xan. n. H.). [Tuk
neutblbl Abies 1o 10% wnHa riyoune 190—180 cwm.
CopepxaHue TbUIBIEI Pinus sibirica B cpelmHEM CO-
ctasistieT 30%, makcuMyM 1o 36% B unTepBaie 115—
100 cM 1 200—195 cM, Pinus sylvestris B cpemaeM — 24%.
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Honst meutblia Betula sect. Nanae nocturaer 9—12%
B uHTepBajie 215—190 cm. Ha ryoune 175—170 cm
n 120—115 cm emuHMYHO 3aMKCHpPOBaHA ITbLIbIA
Larix. B narepsane 180—175 cM oTMedaeTcsl eIMHUYHO
neutbla 7ilia. MOXHO TPEIITOI0XUTh, YTO 3TO IBIIbLA
Tilia nasczokinii — eOWHCTBEHHOIO NpPEACTaBUTEIS
IIUPOKOJUCTBEHHBIX TOPOJ, COXPAaHUBIIErocs C
JIOJIETHUKOBOTO BpeMeHM B KpacHosIpcKkoM Kpae.
B HacTosIee BpeMsl OTMEYEHBI JABE MaJIOUMCIIEHHEIE
M30JMpoBaHHbBIe Tonyiasiuuu  Tilia nasczokinii,
KOTOpBIE MIPOM3PACTAIOT B OKpECTHOCTSIX KpacHosipcka
(Cenaena u 1p., 2022). I3 TpaB mpUCYTCTBYET MbLIbLA
Cyperaceae, Cichorium, Chenopodiaceae, Poaceae,
Rosaceae, Ranunculaceae, Thalictrum n Artemisia (He
6omee 3% xaxmoro takcoHa). M3 criop TOMUHMPYIOT
Polypodiaceae, ormeuaroTcss cropsl Sphagnum un
Bryales, enunnuHo Eguisetum u Ophyoglossaceae.
3oHa 4 (105—0 cm; 1350 kan. 1. H. — HacTosIIee
Bpemsi). OTMeuyeHO yMEHbIIEHUEe COIdepKaHUSs
meUIbLBl Abies mo 3%. KoawdyecTBo TBUILIELI Pinus
sibirica w Pinus sylvestris B CpeIHEM COCTaBJsET
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Puc. 6. Crpaturpadust TopdsiHoii Toau 6onora boibilioe, nMHamMuKa pacteHuii-topdoobpasoBartesieil, 30JIbHOCTh U

CTCIICHDb Pa3JI0KECHUA TOp(l)a.

1 — MoxoBoii ouéc; mopg:. 2 — MOXOBOU TEPeXOMHBINM, 3 — ApeBeCHO-C(arHOBBIM MEPEeXOIHbIN, 4 — COCHOBBIN Tepe-
XOIOHBIN, 5 — carHoBbIl MEepPeXOAHbI, 6 — IPEeBECHO-OCOKOBBII MEPEXOMHbINM, 7 — TMITHOBBINA MEepexXomaHbIil, § — 0co-
KOBO-TUITHOBBII1 HU3UHHBIN, 9 — OpeBeCHbId HU3MHHBIN, [0 — OpeBeCHbIl MEePEeXOaHBIIA.

Fig. 6. Plant macrofossil diagram, peat types, ash-content, gumification for the peat bog Bolshoe.
1 — moss tow; types of peat. 2 — moss, 3 — wood-sphagnum transitional, 4 — pine transitional, 5 — sphagnum transitional,
6 — wood-sedge transitional, 7 — hypnum transitional, & — sedge-hypnum eutrophical, 9 — wood eutrophical, /0 — wood

transitional.
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o 29%. CHwmxaetcs nons Betula sect. Albae n Betula
sect. Nanae TIO0 CpaBHEHHIO C TIPEObITyIIEH 30HOIA.
Hauunas ¢ rmyounsr 90 cM, eIMHUYHO IPUCYTCTBYET
neuibia Larix. B untepBane 100—95 cm u 75—70 cm
3adukcupoBaHa Tibuiblia ceM. Ericaceae. M3 TpaB
OTMeUeHa MbITbIIa ceMeiicTB Asteraceae, Cyperaceae,
Cichorium, Chenopodiaceae, Poaceae, Rosaceae,
Ranunculaceae wu Artemisia, Thalictrum. W3 cnop
JOMUHUPYET Sphagnum, BcTpevatotcss Polypodiaceae
u Bryales, eauHu4yHo oTmeuatTcsi FEquisetum,
Lycopodium n Ophyoglossaceae.
4.4. ITaneoaHTpaKoJOrHYECKHiT aHAIN3

CoracHo puc. 4, ToxXapHble 3MNU30/bl MPUIILIUCH
Ha cienymolue matel: 6400, 4200, 4000, 3950, 3750,
3250, 2950, 1650, 1150 u oxkomno 150 xan. a. H., T.e.
B BTO BpeMsI pacHpoCTpaHeHNe TOXapoB OBUIO MaK-
CUMAJIBHO OJIM3KUM K TOYKE MCCIIEHOBAHUS.

Ha ocHoBaHUM KpuUBOIi, oToOpaxkatolieii BpeMeH-
HOM psiI 9acTOTHI ITOXapOB, BBIAEIECHBI IIECTh 3Ta-
MOB YCWJICHMS TIOXapHOM aKTMBHOCTU: | — oKoOJIO
6500—6300 kam. . H., II — 4300—3600 (BKTIOYaeT
4 TOXapHBIX 3MU301a, OTINYACTCS HAaWMEHBIINMU

I'PEHAIEPOBA u np.

MeXIoxXapHbIMU uHTepBajgamu), 111 — 3400—2800
(2 moxapHbIx 3nu3ona), IV — 1800—1550, V — 1200—
1000, VI — 150 kan. 1. H. — MO HACTOSIIEe BpeMs.

CKOpOCTh aKKyMYJSILIUM MaKpPOCKOMTUYECKUX
YyacTHUll yIIsl cocTaisiia Ha I stame 4—5 yactuil Ha
1 cm? B rog, Ha Il — no 8 yactun ymig Ha 1 cMm? B rox,
Ha III, IV u V — menee 2 yronbkoB Ha 1 ¢cM? B rox;
VI atan, uMeronInii HeOOJIBIIYIO TTPOIOKMUTEILHOCTD,
OTJINYAeTCSd HauOOJIbIIMMU 3HaYeEHUAMU — OT 4—10 1o
29 yactun Ha 1 cM? B TOZI.

4.5. Metoa dmommuzanun

CornacHo pe3yJibTaTaM, MOJyYeHHBIM C ITOMOIIBIO
MeTojJa OMOMU3allMM, YCTaHOBJEHO, YTO B COCTaBe
CIIOPOBO-TIBIIBIIEBBIX CHEKTPOB MpeodianamoT
TaKCOHBI, OTHOCSIIMECS K OMoMy “Taiira”, mpuyem
JOMUHUPYIOT TIpeACTaBUTEIU TEMHOXBOWHOM
Taiirn (cocHa cuOupckasi, eab, nuxra) (puc. 7).
B mHTepBanax 235-215 cm, 195—190 cm, 125—120 n
65—60 cM OTMEUEeHO CHIDKEHUS OOJIA €U W TUXTHl B
cocTaBe CIIEKTPOB M YBeJIMUeHUe coiaepxkaHusi Betula
sect. Albae n Betula sect. Nanae, 4TO yKa3bIBaeT
Ha yCUJIeHME B COCTaBe PaCTUTEJIbHOIO IOKpOBa
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Puc. 7. CBonHas auarpaMma MHIMKATOPOB Maje03KOJOTMYECKUX YCIOBUI 11 peKOHCTpYyKLMUKM 60j0T0 bosnbioe. [1po-
LIEHTHOE COOTHOUICHME MBIIbLBI CBETIOXBOMHBIX M TEMHOXBOMWHBIX; MbUIbLIA OCHOBHBIX NMPEACTaBUTENE IPEBECHBIX
(mpouieHT oT AP); M3MeHEeHMEe KOIMYECTBA MAKPOOCTATKOB APEBECHBIX (CyMMapHas I0JIsI KOPBI U JPEBECUHBI OT 00beMa
po6bl); MUKPOYTonb (% ot HITIT); KonuuecTBO YaCTULL MaKpoyros (IUT./cM3); 3Tarlbl YCUIEHUS TTOXAPHON aKTUBHOCTH,
BBIIEJICHHBIE Ha OCHOBE IAJIE0aHTPAKOJOTMYECKOTO aHaIn3a; COJIHeYHass MHcosus i 55° c.un. (mo Berger, Loutre,
1991); wHTepBaNBl yBeIUYEeHUS (TEMHBIM TOH) M YMEHBIICHUS (CBETJIBI TOH) YBIAXXHEHMSI, UHTEPIIPETUPOBAHHBIC IO
KOMIUIEKCY NaHHbBIX; TUHAMUKA JOMUHUPYIOLUIUX TUMOB PACTUTEIBLHOCTU (OMOMBI).

Fig. 7. Summary diagram of palacoecological conditions indicators according to Bolshoe peat bog reconstruction.
Percentage ratio of light-coniferous and dark-coniferous pollen, pollen of the main trees (AP percentage), change in
the wood macroresidues amount (bark and wood), microcoal (% of NPP), macrocoal (pcs/cm?), stages of fire-fighting
activities, solar insolation for 55° N. (after Berger, Loutre, 1991), intervals of increasing (dark tone) and decreasing (light
tone) humidification, dynamics of dominant vegetation types (biome).
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COOOIIECTB, OTHOCSIIIIUXCSI K OMOMY “XOJIOMHBII JIUCT-

BEHHBIN Jiec”. YKa3aHHBIE MHTEpPBajIbl HAIUIM OTpa-

XeHUe B TpaHC(hOpMaIMu KaK CyXOHOJbHBIX, TaK U

OOJIOTHBIX COOOIIECTB, UYTO (UKCUPYETCS TMOJTyYyeH-

HBIMH pe3yJIbTaTaMU TT0 BCEMY KOMILIEKCY aHAITIN30B.
4.6. PuzonoaHbiii aHaIM3

C ToMOIIbI0 PU3OIMOTHOTO aHalIM3a M3y4YeHa
TOJbKO BepxHsas1 yacTb (0—50 cM, mecaTtb obGpas-
1OB) TOp(STHOM 3ajieXkn, BCEro BHISIBICHO 43 BUIa
W BHYTPUBUIOBBIX pasHOBUAHOCTH. Cpeam HUX
HauOoJiee 4YacTo BCTpevyaauch TaKCOHblI Hyalosphenia
elegans, H. papilio, Centropyxis aculeata, C. aeroph-
ila, C. sylvatica w Archerella flavum. HaubGonbiero
OTHOCUTEILHOTO OOWIIMSI JHOCTHTAIN TaKCOHBI FEug-
lypha rotunda, Centropyxis aerophila, C. aculeata n
Hyalosphenia elegans. NntepBan riyouH 15—0 cMm
XapaKTepu3yeTcsl 3aMeTHO OOJIbIIIMM COAepXXaHUEM
pakOoBMHOK ameb, HIKe KOJIMYECTBO PAaKOBHHOK
pe3Kko ymeHbInaeTcsa. IloMUMO IIeJIBIX PaKOBMHOK
B MCCJEeNOBaHHBIX Mpobax Topda momnamaauch X
MHOTOYMCIIEHHBIe (hparMeHTHI, KOTOphIE He TIpel-
CTaBJISJIOCh BO3MOXHBIM MACHTU(PHUIINPOBATH M0 TaK-
COHOMHUYECKOTO YPOBHS pona u Buzaa. IlposeneHHbIE
paHee ucciaeq0BaHUs TTOKa3bIBAIOT, UTO B TOPMSIHUKAX
HU3WHHOTO U TIEPEXOTHOTO TUIIA MHOTIAa HabIromaeTCs
CXOmHas HU3Kasg CTeNleHb COXPAaHHOCTHM PaKOBHMHOK
(manmpumep, Payne, Mitchell, 2007), Torma kak Ha
Ipyrux 00Ji0TaX PaKOBUHKM COXPAHSIOTCS TOpasno
Jydie mo Bceld rnyouHe (Hampumep, Blyakharchuk,
Kurina, 2021; Mikhailova et al., 2021; Kurina et al.,
2023).

B 1uesoM BUIOBOII coOCTaB COXpPaHUBIIMXCS
KOMILIEKCOB PAKOBUHHBIX aMe0 CBUIETEILCTBYET O ME30-
TpOodHBIX YCIOBUSIX cpenbl Ha 0ojore (Amesbury et al.
2013, 2016; Payne, Mitchell, 2007; Kurina, Li, 2019).
BoablIMHCTBO OOHApPY:KEHHBIX BUIOB PAKOBUHHBIX
amMe0 xapaKTepHO /151 00JIOT MEPEXOTHOTO M HU3MHHOTO
THTIa. B KoMImiekcax Takke ITOCTOSTHHO IIPHCYTCTBYET
HeOoJblllasg noias BuaoB (Hampumep, Hyalosphenia
elegans, H. papilio, Archerella flavum), Goniee TUMTMUHBIX
115t BepxoBbix 0osot (Kurina, Li, 2019). Cynsg mmo 3ko-
JIOTUYECKUM TIPEAIOYTCHUSIM OOHAPYKEHHBIX BUIOB
PaKOBHMHHBIX aMme0, 3a rocienHue 220 JeT CoXpaHsICsS
CPeIHMI1 ypOoBeHb OOBOJHEHHOCTH, COOTBETCTBYIOIIUI
OTMETKE CpEeIHETO TOOOBOTO YPOBHS OOJIOTHBIX BOI
okojio 15—20 cM Hmke moBepxHOCTH 0oj10Ta (VIBaHOB,
1975). HckmioueHue coctaBiaseT cioii Ttopda 45—
30 cm (130—70 kam. J. H.), B KOTOPOM JOMUHHUPYIOT
ocTtaTku TuapoduibHoro TakcoHa Centropyxis aculeata
(onTMAabHBIN YpOBeHb 00JOTHBIX Bod S5—10 cM Hizke
TIOBEPXHOCTH), a TakKXKe IPUCYTCTBYIOT PaKOBUHKU
rugpoduna Difflugia oblonga, TNpenInoOYNTaIONIETO
YCJIOBYS TIOBBIIICHHOM 00BOTHEHHOCTH. ONITHMATHHBIIA
YPOBEHb OOJIOTHBIX BOMI IJISI 3TOTO BHUIma OKoimo (0 cM
(rioBepxHOCTh TOpdstHMKa) (Amesbury et al., 2016).
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5. ObCYXIAEHHUE PE3VJIbTATOB

IIpouecc TopdoHakomieHUsT Ha HaAIIOMMEHHON
Teppace p. Kan B BepxoBbe p. 3eJICHBIN KITI0Y HAYaJICs
6600 kai. 1. H. ¢ 3a00JJaYMBaHUSI JIECHOTO COOOIIE-
cTBa. BBISIBIEHHBIE TOXAapHbIE CUTHAJIbI B HIXKHEH
YacTH TOJIIM M B MOACTUJIAIOIINX TOpG IeCYaHBIX
OTJIOXXEHUSIX MOTYT YKa3bIBaThb Ha POJIb MMUPOTEHHO-
ro (pakTopa B MHUILIMALIMYU TIpoliecca 3aboJaunBaHusl,
KOTOPBII 4YaCTO aKTUBU3UPYETCS MOCIE CUIBHBIX JIeC-
HBIX TTOKapOB M HAXOMWT OTPaXeHHe B BHIE BBICO-
KO KOHIIEHTpAIlMM YacCTUIl MaKpOYTJsI B TPHUIOH-
HBIX ciosix TopdssHukoB (Papodep, 2012; dbpsIKoHOB
u ap., 2020; KynpusHos, Hosenko, 2021; I'peHane-
poBa u ap., 2021). IToxapsl okomo 6600 Kan. J. H.
B Oacceline p. KaH MOXXHO paccMaTpuBaTh KaK OTKIIUK
Ha TepMHUUYECKHUI ONTUMYM ToJyiolieHa (XOTHMHCKUI,
1977). Peakiius Ha MOTEIJIEHUE U YCUJIEHUE apUlIn-
3au B onTUMyM TosoreHa (7500—6000 kan. 1. H.)
XOpoIIo (hMKCUPYEeTCs M B TajeoapXhBaX CMEKHBIX
paifoHOB, HampuMep, B BHUAE OOMEJEHMS W 3apac-
taHust o3ep (Zakh, Ryabogina 2010, YepHbIX u mp.,
2014), navana mpouecca TopdoHakoruieHus (bes-
pykoBa u ap., 2004; I'penageposa u np., 2021), moHu-
KeHus ypoBHs 6osoTHBIX Boa (Novenko et al., 2019),
TIPOCJIOEK C TTOBBITIIEHHBIM COIEPKaHUEM MaKpOYIJIS
(Grenaderova et al. 2020; Mikhailova et al., 2021) u
CMeHBl JoMMUHUpYlouX 6uoMoB (be3pykoBa u ap.,
2022). CornacHo Iajie03KOJIOTMYECKON PEKOHCTPYK-
uuu mo paspesy IImHumHckoe (Mikhailova et al.,
2021), pacrniongoxeHHomy B 100 kM Ha ceBepo-3ariaf
oT 6osiora bombmioe, mepuon 7400—6250 xan. 1. H.
OTJIMYAJICS 3aCYIUIMBBIM KIMMATOM U TIOXKapaMHU.

IMocne moxapa pacTUTELHOCTh Ha MCCIEITyeMOM
0os0Te ObLIa MpeAcTaBlieHa pa3HOTPABHO-TUITHOBBIM
COOOIIIECTBOM C PA3peKEHHBIM IPEBECHBIM SIPYCOM M3
Betula sect. Albae. 3apactanue 0epe30ii M B HACTOSIIIEE
BpeMsl BeCbMa THITMYHO IJIST Tapeil THAPOMOP(HBIX
TEeMHOXBOUHBIX JlecoB BocTounoit Cubupu (Papbdep,
2012).

[ailee Ha TPOTSKEHWU ABYX Thicad JieT (6050—
4230 kaj. 1. H.) Ha 6oyioTe ObLT Pa3BUT CMEIIaHHBIN
JIeC OCOKOBO-3€JICHOMOIIIHBI, MOXapHbIe SIU30bI
orcyrcTByioT. B nnTepBane 5680—5320 xan. 1. H. nMe-
JI0O MECTO YBEJMYeHHE YBIAXKHEHUS, YTO OTPa3UIOCh
B IIPOCJIOMKE C BBICOKOM NOJIEW TKAHEN TPaBSIHUCTBIX
1 CTIIOPOBBIX PacTeHU B COCTaBe TOP(MSIHOTO BOJIOK-
Ha, TIpM COXpaHEHUW NOMUHUPYIOIIEH POJIM Ape-
BecHbIX. B cimoe ormeuena HIIIT UAB-15, xortopas
OTHOCHUTCS K rpribaM U BCTpedaeTcsT Ha 3a007109eHHBIX
tepputopusix (Revelles et al., 2016). bonee obuibHO
nmaHHasg (opMa TIpencTaBlieHa ITO3Xe, Ha TOIISTHOM
craguu pa3Butus 6onora bonbmoe. Ha Ham B3msn,
yyactue HIIIT UAB-15 xopollo comocTaBisieTcsl ¢
YBEJIMYEHUEM ITOJIM MakKpoocTatkoB Carex lasiocarpa
Ehrh. Ha nnakopax, corjiacHO AaHHBIM CHOPOBO-
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MbUIBLIEBOTO aHAJIM3a, Tpou3pacTal eJI10BO-KEeIPOBbIit
JIeC ¢ TMHUXTOM, MAOpOTHUKAMM M IUIayHAMU B Ha-
MMOYBEHHOM IIOKpOBE, YTO B 1IEJIOM MOXET CBH-
JeTeIbCTBOBATh O 3HAYUTEJBbHOM YBIaXXHEHUM. BhI-
COKOE cofiepKaHMe MalIOPOTHUKOB B COCTaBE CIIOPOBBIX
npuxonutca Ha nepuon 5870—4410 xai. 1. H., 30eCh
Ke oTMeyvaeTcsl npucyrctsue Lycopodium clavatum L.
u Huperzia selago (L.) Bernh. ex Schrank & Mart.,
KOTOpBIE TPEANOYNTAIOT BJIAXXHBIE XBOWHBIE Jieca
(®aopa Cubupu, 1988), enmamano ormedeHa HIIIT
BOIOPOCIb Spirogyra — WHAWKATOP MEJIKOBOIHOIO
3acToitHoro BojoeMa (van Geel, 1978).

[TomoGHbIe TeHACHIINY U3BECTHEI U IJIST BOCTOYHOM
vactu Bocrounoro CasHa, Tak B npeneiiax OKMHCKO-
ro xp. (mpumepHo B 400 KM K 10ro-BocToKy oT c¢. hp-
oeiickoe) 1o paspesy Spma (bespykosa u ap., 2004),
IIe MHTepBaJ MaKCUMAJIbHOTO YBIAXXHEHMS BBIICICH
¢ 6100 mo 4450 n.H., HOBBIIIEHUE YBIAXKHEHHOCTU
oTMeueHo okojio 5200 1. H. (paguoyrJepOaHbIA BO3-
pacT). Ilepuon ¢ 5320 o 4960 xan. j1. H., COBIamamo-
1A ¢ HayajgoM Heorrsnuaina (Solomina et al., 2008;
Wanner et al, 2008; HoBenko, 2021), xapakTepusyer-
¢Sl MPOXJIAAHBIMU U MeHee YBIaXKHEHHBIMU YCIIOBUSI-
MU, YTO IPOSBWJIOCH B OOJIbIIIEM OOJECEHMU OOJIoTa
BbombIioe, B YMEHBIIEHUH CTETICHHN Pa3IOXEHUST TOP-
(ha (MK CBETONPOIYCKHOI CIIOCOOHOCTU, pHUC. 7), B
COKpallleHWU AOJIM TEMHOXBOIHBIX MOPOI B COCTaBe
JiecoB (MOAbEM HUKHEN TpaHUIIbI Jieca) U paclivpe-
HUU JIECOCTETTHBIX COOOIIECTB ¢ yyacTueMm Betula sect.
Albae, ceMm. Poaceae, ceM. Asteraceae, B TOM 4YHCIe
Artemisia. WUccnemoBatenu ctanarmuta (Columbu et
al, 2023), chopmuposasiierocs mexmy 6000 u 3820
a1. H. B Toprammnckoit nemepe (B 200 km Ha C3 ot
c. UpOeiickoe), BEISIBIIM HAaJIWYKNE KOPOTKMX ITOXOJI0-
JMAHUN, TPU U3 KOTOPBIX MPUXOIITCS HA YKA3aHHBIN
Hamu uHtepBai: 5.3+0.08/—0.07, 5.1+0.09/—0.09 u
4.85+0.05/—0.06 ThIC. 1. H.

YcnoBust, GaronpusTHBIE IJIsT IMHPOKOTO pac-
MPOCTPAHEHMST TEMHOXBOIHBIX JIECOB, CKJIAIbIBAINCH
B mepuon 4850—4200 xan. J. H. Ha 3HAYUTEIBbHOMN
TeppuTopuu OacceiiHa p. EHuceil. YBeaunueHue nonu
MUXTHl B COCTaBe JIECHBIX COOOIIECTB OTMEUEHO U B
mnpeaenax paBHUHHBIX JIAaHAIIA(MTOB IOXHON Talirn —
6o10to bonbmoe CnonomuHckoe (I'peHamepoBa
u ap., 2021), u oXHee — Ha TIpaHUIE ITOATaiira-
necoctennb — Oonoro IImHumHckoe (Mikhailova
et al., 2021), 1 HAMHOI0 ceBepHEe — B OKPECTHOCTSIX
r. Urapka, roe, mo nanusiM (HoBenko u ap., 2022),
4700—3600 kam. 1. H. oT™Meuanachk Abies sibirica, 91O
yKa3bIBaeT Ha CMellleHUe TPaHMIIBl apeajia IMUXTHl Ha
200 xM K ceBepy.

Canenylomas cragust pas3BuTust Oojyiota (4230—
3080 xaj. JI. H.) OTJIMYAeTCsd COYETaHUEM KOHTPACT-
HBIX YCIIOBMI: CJIOM OpeBecHOro Topda ¢ BHLICOKUM
coliep>XaHeM YacTUI MaKpOYIJIS YepeayloTcs C 0CO-

I'PEHAIEPOBA u np.

KOBO-C(arHOBBIM M OCOKOBBIM TOp(OM, BKIIIOUAO-
IIMM OCTAaTKKU OOJIOTHBIX TpaB(IIyXOHOC, POTr03 U Bax-
ta). Cpenu HIIIT ormeuenst UAB-55 — uHaukaTop
3a00JI0YEHHBIX TEPPUTOPUIM U MOXAPHBIX 3MU300B
(Revelles, 2016) — u HAV-19 — uHAMKATOpP OTKPHITO-
ro 6oyora, ocoKoBoil pactuteiabHocTu (Prager et al.,
2012).

[Tepuon 4410—4050 xan. 7. H. XapaKTepu3yeTcs
OJIATOTIPUSATHBIMUA YCIIOBUSIMU IIJIT Pa3BUTHUS TEM-
HOXBOIHBIX JiecOB (45—46% OT TIBUIBIIEBOTO CIIEK-
Tpa). PacmpocTpaHeHUIO MOXapOB B 3TO BpeMsI MOT-
JIa CITOCOOCTBOBATh IMEPUOIUYECKAS] CYXOCThb JETHUX
CE30HOB, KOTJa WHTCHCHBHO TOpPEIN 3HAYUTEILHBIC
3amachl JJECHBIX TOPIOYMX MaTepHUasioB, HAKOIIJICHHBIE
MpU TOCTATOYHOM YBJIaKHEHUU.

B unTepBane 4050—3610 kai. JI. H. OTMeYeHHOE
COKpaIlleHNe COMEpPKaHWST MBLUIBIIBI TeMHOXBOWHBIX
no 25—29%, npucyrctBue Ephedra, ycTaHOBICHHBIC
noxapHsie anu3onbl (4000, 3950, 3750 kan. 1. H.)
C MajbIM MEXIIOXapHbIM MHTEpPBaJlOM MOTYT yKa-
3bIBaTh Ha CHUXEHHUE OOIIeil yBIaXHEHHOCTH U
MMOAbEM HWKHEW TpaHWIIBI Jieca Ha 0oJiee BBICOKYIO
abc. otMeTKy. OmnmcaHHbIe U3MEHEHUS JIECHBIX CO00-
IIECTB B CTOPOHY oOcBeTieHus (6ojoto boskiioe,
601010 Bonbimoe CIOMOMIMHCKOE) U MOBBIIIEHHAS
nmoxapHas aktuBHOCTb (bonbmoe, bosabmioe
CnonomuHckoe, Urapka) (I'penanepoBa u np., 2021;
Hoenko u np., 2022) orpaxaroT 6oJiee Cyxye YCIOBUSI,
YTO TIOATBEPXIOAETCSI W JAHHBIMH CITEJICOTEM, IS
KOTOPBIX OTMEUEHO CHIDKEHNE CKOPOCTH HapacTaHMS
cTajarMura, HaurHas ¢ 4.4+0.06/—0.09 Teic. 1. H. 1
BIUIOTH 10 3.8 THIC. JI. H., 4TO, comtacHo (Columbu
et al., 2023), Takxke oTpaxaeT 6oJjiee 3aCyIJIMBbIE yC-
JIOBHSL.

Hauunag ¢ 3080 kan. J. H. O0JIOTO MEepexomuT
Ha Me30TpO(dHYIO CTaIMI0 Pa3BUTHUS, TOCIIOACTBYIO-
mee IIOJIOXKEHWEe 3aHWMaeT CcGardHOBBIA MOX:
Sphagnum fallax (Me30TpodHbBIif TUTrporuapoduUT),
Sph. angustifolium w Sph. divinum (onurorpodHbIii
rurpodur). CHUKeHUe CTereHU pas3yiokeHus Topda
(pPOCT CBETONPOITYCKHOM CIIOCOOHOCTM) Ha JAaHHOM
aTane MOXeT OBITh O0YCIOBIEHO KaK YCUJICHUEM I10X0-
JIonaHus, TaK M HapacTaHUeM TOMUHUPYIOIIEH posiu
c(harHOBOro Mxa B HaIllOYBEHHOM IIOKpPOBE, TKaHU
KOTOPOTO B CHJIy OMOXMMUYECKHMX XapaKTePHCTUK
YCTOMYMBEI K mpoleccaM aecTpykuuu (MupoHbaeBa-
TokapeBa u np., 2013). B cocraBe HIIII ormedyeH
TUII XUBOTHOro mpoucxoxnenus HdAV-179, mpen-
TTOYNTAIONINM CTOSTYYIO BOAY M 3BTPO(MHBIC YCIIOBHS
(Van Geel, 1983), u Amphitrema flavum (HdV-31),
KOTOpasl SIBJsIeTCS MHIMKATOPOM aKTMBHO PAaCTYIIUX
carHoBbix 007101 (Shumilovskikh et al., 2015); Takxke
B MajJloM KojimuecTBe (ukcupyercsi Microthyrium
(HdV-8B) — nngukaTtop cgarHoBoro Topda, OTHOCSI-
muiics K rpudam (Kuhry, 1997).
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B cocraBe mbuiblieBoro crekrpa mepuon 3080—
2480 xan. JI. H. OT/IMYaJICcs 3HAYUTEIbHBIM COIePXKaHM -
€M TBIUIBLBI TEMHOXBOMHBIX (46—50% ot AP+NAP),
YTO MOXET CBUIETEIbCTBOBATH O CTAOMJILHO BBICO-
KoM yBraxkHeHUU. OmHAKO, HECMOTPS Ha BBICOKYIO
BnaxHocTh (3080—2910 xaji. J. H. COOTHOCUTCS C
MMUKOBBIM COJAEPXAHUEM MbLUIbLBI MUXTBI — 9—12%,
MpU cpelaHeM ITokasarene 3.5%), Ha 3TOT IEepPUO.
MPUXOAUTCS TOXapHbI anu3on (2950 kan. 1. H.),
KOTOPBIiT BBIXOMWII 3a TIPEIesIbl JIOKATHLHOTO YPOBHS,
O YeM CBHUIETEIbCTBYET MaKCUMaJIbHOE COIEp>KaHWeE
MUKpoyrisg (puc. 4). U3BeCcTHO, YTO TeMHOXBOIHBIE
€JIOBO-TTMXTOBEIC M KEIPOBEIC Jieca IO CpPaBHEHUIO
C COCHSIKAMM W JIMCTBEHHUYHUKAMM SIBJISTIOTCS Me-
Hee noxapoornacHeiMu (DypsieB, 1996): BosropaHue
B TaKUX HacCaXACHUSX MOXET BO3HUKHYTb TOJbKO B
ycioBusix cwibHoi 3acyxu (Kanuikas, 2013).

C 2820 mo 2740 xan. A. H. eIMHUYHO OTMEUYEHA
neuiblia Larix v criopbl Lycopodium annotinum, Ko-
TOPBIII BCTpevyaeTcss B JIMCTBEHHUYHBIX U €JOBBIX
MoxoBbIX Jiecax (KoxeBHUKoB, 1986; Anuenko, 2009).
Hna waTepBanma 2740—2650 xani. 7. H. XapaKTepHO
MUHHAMaJIbHOE 3HadyeHue 3oibHOCTH — 4.32%, ycio-
BUSI He CIOCOOCTBOBaJMd TMPUBHOCY MUHEpPAIbHBIX
(bpakinii MOBEPXHOCTHBIM W TON3EMHBIM CTOKOM.
Ha 2650—2390 kajn. JI. H. IPUXOAUTCS MUK IBUIbLBI
enu — 13—15% (npu cpemHeM 110 pa3pesy colepKaHu1
8%), emMHUIHO OTMeueH Lycopodium dubium — Bun,
XapaKTepHBIN IJIT TYHAPHI, JECOTYHIPHI, W3PEIKO
BCTpeyaeTcsl B cocHOBHIX Jiecax (Mdnopa Cubupwu,
1988). [IlepeuuncieHHble OCOOEHHOCTU MOXHO
COOTHECTH C U3BECTHBIM I YMEPEHHBIX IIUPOT Ce-
BEpHOTO MOJIYIIapys MOXoJogaHreM okoixo 2600 1. H.
(IllauTHUKOB, 1957).

WutepBan 2390—2270 kan. J. H. MOXHO OXapak-
TEPU30BaTh KaK CyXOl M MPOXJAAHbIA, B COCTaBe JIO-
KaJIbHOTO (DPUTOLIEHO3a YBEIMUMBAJIACh OIS 3€JIEHOTIO
Mxa (B BosokHe Topda mo 50%, panee 10—15%), B
IPEeBECHOM SIpyce OTMEUeHa JIMCTBEHHUIIA, B COCTABE
MBUIBLEBOIO CIEKTpa O0JisI KapJIuKoBOil 6epe3bl BO3-
pocaa no 14% (panee 4—8%). KpaTkoBpeMeHHOE yCH-
JIeHre 6roMa “XOJIOMHBIN JIMCTBEHHEBIN Jiec”, a TaKKe
yBeJIMYEHUE TIOXAPHON aKTUBHOCTU, (PUKCHpYyeTCS
1850—1720 xan. 1. H.

[Tozxe, 1720—1350 xan. 1. H., Ha OOJIOTE TTOIyYaeT
pa3BUTHE acCOIMAINs OCOKHM BOJIOCHCTOIIOTHOM
(Carex lasiocarpa). CopepxXaHWe IbUIbIIBI COCHBI
cubupckoil B coctase cnekrpa 1600—1230 xai. 1. H.
Bo3pacTaer g0 34—36% (mpu cpemHeM 3HadYeHUU
28%). MakcuMyM TBUIBIIBI TEMHOXBOWHBIX ITOPOIT
(cocHa cubupckas — 36.2%, enp — 15%, nuxra —
3%) npumencst Ha 1350—1230 kai. 7. H., YTO MOXET
yKa3bIBaTh Ha CHIDKCHME HIDKHEH TpaHWIIBI jeca B
3anagHoit yactTu Bocrounoro Casxa. Kpome Toro, no
29% Bo3pocna noast Pinus sylvestris B cOCTaBe IbLIb-

TEOMOP®OJIOIUA U ITAJTEOTEOTPA®USA  ToMm 55 Ne 4 2024

167

LIEBOTO crekTpa, cpopmupoBaHHoro 1720—1480 xaur.
. H. (paHee 3HayeHue He mnpesbimano 20%), 4To
MOXET CBUIETEIbCTBOBATh 00 YBEJIMUEHUH TIJIOTHOCTH
MPOMU3paCTaHUsI COCHbI OOBIKHOBEHHOI B TMpeaesax
Kanckoii necocrern. @uKcnpyercs: XOI0I0TI00UBEIN
Lycopodium dubium.

B uenoM munTepBan 1720—1230 xan. . H. XOpOIIIO
cootHocuTcs ¢ [loxonomaHuem TeMHbIX BeKoB (410—
775 Tr. H. 3.), HallleAIIUM IIMPOKOE OTpaxeHue BO
MHorux naneoapxusax EBponsl (Helama et al., 2017).
MoOXHO TIpeaNnojoXUTh, 4YTO B IIpeneiax AJjTae-
CagHCKOMl TOpHOM CTpaHbl JaHHOE ITOXOJIOJaHMue
MPOSIBIJIOCh B PACIIMPEHUN apeaja TeMHOXBOHOM
taiiru B T'opuoii Iopun ¢ 1400 mo 1250 xan. 1. H.
(bnsixapuyk, Ilynbimesa, 2022), B 13MEHEHUH COCTaBa
OOJIOTHBIX COOOIECTB B OacceitHe Tesenkoro o3epa, B
MaKCUMyMe TTociieTHei ha3bl HACTYIaHWS JISTHUKOB Ha
xp. Xon3yH Ha Anrae okojo 1600 i1. H. (YepHbIx u Ap.,
2014). CornacHo 2367-71eTHeil apeBeCcHO-KOJBLIEBOM
xpoHoJornu “Mongun”, B maTepBasie 516—800 IT. H. 3.
TeMrepaTypa Bo3ayxa B Mioje moHusujgach Ha 5 °C
10 CPaBHEHWIO C HOJTOCPOYHBIM BOCCTAHOBJICHHBIM
cpeqHuM 3HauyeHueM (MbirnaH u ap., 2012), a oOiee
KOJINYECTBO OCAIKOB B UIOJIE BABOE IMPEBBICUIIO Cpei-
Hee MHOToJIeTHee 3HadyeHMe 3a ImociemHue 1500 et
(Churakova-Sidorova et al., 2022).

Murepan 1000—700 xan. 5. H. oOTAUYaeTcs
YBEJIMYEHUEM TPOEKTUBHOIO TTOKPBITUS 3€JEHOI0
MXa B pacTUTEIIFHOM TTOKpOBe 60j10Ta bombimoe (momst
OpUEBBIX B COCTaBe TOP(SIHOIO BOJIOKHA IOCTUTAET
75%), GBIJIO Pa3BUTO PA3HOTPABHO-OCOKOBO-TUITHOBOE
coob1ectBo ¢ Eriophorum, Calamagrostis u ApeBeCHbIM
sspycoM u3 Picea, Clydanuch TOXaphl, YTO MOXKET
yKa3bIBaTh Ha CHIDKEHME O0Iero ypiaaxHeHus. OmHa-
KO yBJIaXXHEHUE OocTaBajoch nocTtatouHbiM Jjist HITIIT
Tardigrada S.(IBB-33), koTopasi, coracHo (Montoya,
2010), BcTpeuaeTcsl BO BIAXKHBIX MECTOOOUTAHUSIX, U
nasa HdV-179, kotopas npeanoyuTaeT CTosiuyio BOAY
u 3BTpodHBIe yciaoBus (van Geel, 1983). Ha mmakopax
MpouspacTajy eJ0BO-IMUXTOBO-KEIPOBLIE Jieca, H0-
JIS COCHBI OOBIKHOBEHHO! B COCTaBe CIIEKTpa
mocturina 32%. JlaHHBIE YCIOBHSI COTJIACYIOTCSI CO
CpenHeBeKOBbIM KIMMAaTUYECKUM ONITUMYMOM, KOTO-
pBIif OXBaThiBaJl 3HAUYUTEJbHbIE PAllOHBI CEBEPHOIO
noayiapusi npuMmepHo ¢ 830 mo 1100 rr. H. 3. (PAG-
ES 2k Consortium, 2013); HauOoJIbIlIee ITOTEIICHUE
otMmevanoch Mexay 1000 m 1100 rr. H. 3. (Moberg
et al., 2005). Poct TemIiepaTypbl U CYXOCTh BO3ayxa
OB XapakTepHBI U LI AnTae-CassHCKOro pernoHa
(Borisova, Panin, 2019; Churakova-Sidorova et al.,
2022; basgxapuyk, Ilymsimena, 2022).

B Teuenue 680—130 kaz. 1. H. Ha 6OJIOTE pa3BUTHE
MOJY4YWIO c(harHoBOe COOOUIECTBO C BEPECKOBBIMU U
JucTBeHHMIEeH. Ha mmakopax mpou3spacTa MTMXTOBO-
€JI0BO-KEIPOBBI Jiec, paclIUpeHue apeaja TEMHO-
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xBOMHBIX npuxonutcs Ha 400—310 kan. n. H. TTo3xke,
310—220 kan. 1. H., KOrga, COTIJIACHO JIPEBECHO-
KOJIblIeBOU xpoHosioruu Mongun (MpbIraan v fap.,
2012), B Antae-CasgHCKOM peruoHe HaOII01a10Ch
MaKCUMaJIbHOE TIPOSABJICHHMS Majaoro JemHUKOBOTO
nepuona (XVII-XIX BB.), moasd TeMHOXBOWHEIX B
COCTaBe ITBIIBLIEBOTO CIIEKTpa PE3KO COKpaTHiIach
(mo 20% mipu cpegHeM 3HaueHMH MO KonoHkKe 40%),
conepxanue Larix mocturio 2% — MakCHMMyM IO
paspe3y; HalloJJHEHHOCTb 00pa3iia MbLILIIONH 3aMETHO
HIDKE TI0 CPaBHEHUIO C OCTAJIBHBIMU TIpoGaMu, pas-
BUTHE TOJYYNS OMOM “XOJIOAHBIN JIMCTBEHHBIN Jiec”.

BpemenHoii untepBan 130—70 kan. ja. H. xapak-
TEpU3yeTCsl TOBBIIICHHBIM YBIaXXHEHHEM Ha 06oJoTe,
Ha 4YTO yKasbIBaeT yBenuwdeHue noiu Carex lasiocarpa
B COCTaBE OCOKOBO-MOXOBOTO COOOIIECTBA C Oepe3oit
KapJWKOBOM, THUAPpOGUIbHBEIE PaKOBUHHBIE aMeObI
Centropyxis aculeata v Difflugia oblonga, a Taxxe HIIII
Turbellaria E. (HdV-19) — uHauKaTtop 3acTOMHBIX
HETJyOOKMX BOJ, OTKPBITOIO 00JI0Ta, OCOKOBOM
pacturenbHoctn (Prager et al., 2012), u HIIII
Coniochaetaceae (UAB-9), KoTopblii BCTpeuaeTcsl Ha
3200JI0YEHHBIX TEPPUTOPUSX U ABIISICTCI MHINKATOPOM
moxapoB (Revelles, 2016).

TTocnennue 70 et Ha 60JI0Te MPOM3pacTaeT Pa3HO-
TpaBHO-3€JIEHOMOIIIHO-C(harHOBO€E COODIIIECTBO, B pa3-
BUTHHU KOTOpOro orMedeH mHTepBan 30—10 kai. . H.,
OTIINYAIOIINIICS HaJIUYWeM pPa3BUTOTO IPEBECHOTO
sgpyca (IpeBecHO-C(arHoBblii TOpd C ApeBECHBIMU
ocTtaTku 10 65%), n3 HIIII npucyrctByioT Puccinia P.
(HdV-357) — unaukatop 3a00J04Y€HHBIX TEPPUTOPUI
(Shumilovskikh et al., 2015) u Entophlyctis lobata
(HdV-13) — BcTpevaetcsd Ha 3a00JOYEHHBIX TEpPpU-
TOpUSIX U sBJIsieTcsl MHAUKatopoMm mnoxapa (Revelles,
2016), 4TO CONPOBOXIAETCHA YBEJIUYEHUEM YaCTHIL
Makpoyrist B BepxHux 20 cM. B mHTepBane 5—0 cMm
npucytcrBytot HIIII Spirogira v Turbellaria, aTo MmoXeT
CBUICTEJILCTBOBATh O IWHAMHWYHO WM3MEHSIOIIMXCS
YCIIOBUSIX HAa COBPEMEHHOM CTaIny pa3BUTHS 0OJIOTA.

6. BbIBOJbI

[TonyuyeHHast peKoHCTpykuusi “bojoto bosbiioe”
JAET BO3MOXHOCTb MPOCIECAATh UBMEHEHUE MTPUPOL-
HOI cpebl B Mpearopbe 3anaaHoit yactu BoctouHo-
ro CasiHa B HENIPEPBIBHOI ITOCIIEOOBATEIHLHOCTH 3a
6600 meT. KoMITIEKCHBIN TTaJIe03KOIOTHISCKII IO~
X0/, OMUPAMIIUINCI HA WHAMKATOPHl PACTUTEIBLHOTO
U KUMBOTHOTO TMPOWCXOXAECHUS, MO3BOJMI BbISIBUTD
OTKJIMK COOOIIIECTB 9KOTOHA JIECOCTENb — Taiira mpei-
ropuii 1 Hu3koropuii Bocrounoro CasiHa Ha OCHOB-
HbIe KJIMMaTWYeCcKre TeHIECHIINU TOJIOlIeHA.

TepMmuueckuii ONTUMYM TOJIOLIEHA TIPOSIBUWICS B
OacceitHe p. KaH ycuneHneM MmoxapHoOi aKTHBHOCTHU
M aKTHMBM3alMell mpoiecca TopdoHakorieHus. MH-
TepBai 6600—5300 Kai. JI. H. MOXET OBITH OXapaKTe-

I'PEHAIEPOBA u np.

PU30BaH KakK KJIMUMATUYECKUI ONTUMYM C IIIMPOKUM
pacnpocTpaHeHUEM TEeMHOXBOMHBIX JIECOB.

IIpenropHoe mojioxXeHue O0BEKTa MCCICIOBAHUS
OIpeNeINI0 BO3MOXHOCTb OTPa3uTh CMEIeHNEe Tpa-
HUIl Ouoma “taiira” B OTBET Ha M3MEHEHME TEILIO-
1 BJaroobecriedeHHOCTH. Tak, cokpallleHHe apeaja
TEeMHOXBOMHBIX IMOPOJ, MOABEM HUXHEW TI'PaHULIbI
Jieca Mpullescs Ha TepUodbl YCUJIEHUS KOHTUHEH-
TaJbHOCTU, TMOXOJOJAHUS M COKpAIEHUS BJaro-
00ecrneYeHHOCTU: B Hayvajie Heorjsuuana ¢ 5320 mo
4960 kan. 1. H., B uHTepBaie 2390—2270 xan. 1. H. U
BO BpeMsl MaKCMMaJIbHOTO TIposiBieHus1 Masoro Jnies-
HukoBoro mnepuoaa 310—220 kaiu. J. H.

DKCTpeMaTbHO 3acyIUIMBbIE YCIOBUS, TTOBIEKIINE
3HAYMTEIBbHOE YCWIEHHE IOXApHOM aKTMBHOCTH M
OCBETJIEHME JIECHBIX coo0miecTB, mMean Mecto 4050—
3610 kan. 1. H. CokpalleHre o01Ieii YBIaXKHEHHOCTH
CMOCOOCTBOBAJIO CHUXKEHUIO BOIHO-MMHEPAIbHOTO
MUTAaHUsI, U Ha OOJIOTE C 3TOr0 BPEMEHU pa3BUTHUE
MOJIYYMIN Me30TpodHbIE OCOKOBO-C(arHOBLIE CO00-
mectBa. Ilotemienue B CpeaHEBEKOBBIM KIMMAaTH-
yeckuii ontuMyM (1000—700 xan. 1. H.) IPOSIBUIIOCH
ciabee, He CIIOCOOCTBOBAJO COKpallleHWIO apeaja
TEMHOXBOUHBIX MTOPoJ, B mpearopbe Bocrounoro Casi-
Ha M OTPa3sWIOCh TOJbKO B TpaHChOPMAlMK JIOKaTb-
HOI1 OOJIOTHOM PacTUTEIHLHOCTH.

[Mepuronsl TMoxonomaHus W yBEJIMUEHMS YBIAXKHE-
HUS (CHIDKEHME MCIapseMOCTH) Ipuiinch Ha 3080—
2910 xan. 1. H., 2820—2390 u 1720—1230 xain. 1. H.,
YTO, B TOM YHCJIe, MOBIUSIO HAa paclIupeHUe apeasia
TEMHOXBOWHBIX MOpPOA, C Hauboyiee 3HAYMTEIbHBIM
oTkinukoM B mHTepBaje 1350—1230 xan. 1. H. Ilo-
CJICMTHUIT MOXET OBITh OTHECEH K TTOXOJIomaHmnio Tem-
HBIX BEKOB U OTMEUYEH MaKCUMAJIbHBIM COIEPKaHNEM
TEMHOXBOMHBIX TTOPOJ B COCTaBe JIECHBIX COOOIIECTB
HCCIelyeMoro paitoHa.

IMocnennue 150 kaj. JieT OTIMYAIOTCS COYETaHUEM
KOHTPACTHBIX TAJIECOCUTHAJIOB, YKA3bIBAIOIINX Ha pa3-
HOE YBIIAXXHEHUE TEPPUTOPUU, B TOM YHCIIE OTMEUe-
Ha HaMBBICILIAsl CKOPOCTh aKKYMYJISILIUM MaKpO4aCTHII
yras (29 1wrT./cM? B ron), 4TO, Ha HALll B3IV, MOXET
OTpakaTh KaK YCHWICHNE KOHTUHEHTAIBHOCTH KITMMa-
Ta, TaK U BO3POCIIYIO aHTPOMOTEHHYI HArpy3Ky Ha
OKpPYXaloIlIeil TEppUTOPUHN.

B 3akimioueHur Xo4eTcss OTMETUTD, UTO MPUPOIHbBIE
KOMIIJIEKCHI CKJIOHOB CEBEpO-3allafHON SKCIIO3UILINU
Boctounoro CasiHa 3aMeTHO OTKJIMKAIOTCST Ha TpaHC-
dopmarmio B TIepeHOCe TeIUIa U BIard ¢ ATIIAHTUKH,
Y, Ha HalI B3IJISIA, MOTYT SIBJISIThCSI TIEPCIIEKTUBHBIMU
00beKTaMU ISl MAJIEOPEKOHCTPYKIIUIA.

BJIATOJAPHOCTHU

HMccnenoBanvie BBIMOJHEHO 3a CYET TpaHTa
Poccuiickoro HayuHoro ¢onma Ne 23-27-00341,
https://rscf.ru/project/23-27-00341/
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Article provides the results of palaeoecological reconstruction of vegetation cover changes and climatic
conditions at the foot of the Eastern Sayan northwestern macroslope over the past 6600 years. The results
are based on radiocarbon AMS dating, pollen, macrofossils, NPP, macrocharcoal and testate amoebae
analyses of peat deposits from Bolshoe bog situated on the Yenisei River right bank. It was established that
the waterlogging process was initiated by the pyrogenic factor. During the last approximately 6000 cal. a BP
dark coniferous forests with a dominant position of Pinus sibirica were common in the foothills. The change
in climatic conditions towards decreased moisture availability 4050—3600 cal. a BP contributed to the lower
border of dark conifers rise and the strengthening of forest-steppe communities with Befula sect. Albae. This
period is characterized by the most dramatic transformations. Less prolonged periods of forest lightening
occurred in 3170—3080, 1850—1720, 490—400 and 310—220 cal. a BP, when the taiga and cold deciduous
forest biomes were of almost equal importance. The most significant expansion of the dark conifers range
began 1600 cal. a BP and reached a maximum 1350—1230 cal. a BP, which can be correlated with Dark Ages
Cold Period. Based on the macrocharcoal analysis results six stages of increased fire activity were identified:
6500—6300, 4300—3600 (includes 4 fire episodes, characterized by the shortest fire intervals), 3400—2800,
1800—1550, 1200—1000, and from 150 cal. a BP to present. Based on a multy-proxy analysis, periods of
increased moisture were established: 6300—5320, 4700—4200, 3080—2900, 2820—2390, 1720—1230, 400—310
and 130—70 cal. a BP. The decreased moisture was characteristic of the intervals 5320—4960, 4050—3600,

2390-2220, 1000—700 cal. a BP.

Keywords: Yenisei River basin, peat bog, pollen, biomes, macrocharcoal, testate amoebae, reconstruction

of environmental conditions
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in the Eastern Sayan Foothills to the Holocene climate extremes (the Bolshoye Peat Bog case study). Geomorfologiya i
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