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ABSTRACT. This research is devoted to the study of the combined vegetation dynamics, hydroclimatic
conditions and fires in the foothills of the Eastern Sayan northwestern macroslope in the Holocene. The
paleoecological reconstruction results obtained on the basis of AMS-dating, pollen, macrofossils, char-
coal and malacofaunal analysis of peat deposits of the Sosnovka mire (right bank of the Yenisei River),
covering the last =11,000 calendar years are presented. It was established that the process of waterlog-
ging began at =9700-8500 cal yr BP at the optimum heat and moisture, when the waterless valley were
covered with a mixed siberian pine-spruce-fir forest, with the maximum participation of spruce and fir.
According to the study of Sosnovka mire sediments the reaction of local and regional communities to
the Holocene Thermal Maximum (7500-6000 years ago) was clearly manifested. The participation of
spruce and fir in the trees layer stand decreased sharply. The increase in fire activity was noted, which
contributed to the lightening of forests and greater development of the shrub layer. During this interval,
the process of swamping actively began in the floodplains of rivers with a drainage area in the western
part of the Eastern Sayan. Based on the results of charcoal analysis six stages of increased fire activity
were identified: I — about 10,000-8,800 cal yr BP, IT — 7500-7200, III — 5600-5000, IV — 3700-3000, V —
2100-1800, VI - 800 cal yr BP - until now.
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1. Introduction The object of this study is the deposits of the

Sosnovka mire, which located within the right-bank
floodplain complex of the Kan River (Irbeysky district,
Krasnoyarsk Territory, southeast of the Irbeyskoye vil-
lage), in the southern part of the Rybinsk depression,
in the periorogenic region of the Eastern Sayan and the
Siberian platform (Nikolaev and Chernov, 1988). The

Currently, there is an acute problem of study-
ing the natural systems response of to global cli-
mate change. Of particular interest is understanding
the trends in the forest communities development in
response to changes in heat and moisture conditions,

including adaptation to climate drying conditions and
recovery after the impact of the pyrogenic factor. At
the moment, paleoecological conditions and the envi-
ronmental changes in the western part of the Eastern
Sayan have been studied to a lesser extent within the
Altai-Sayan region.

2. Materials and methods
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total area of the mire is 940 hectares. The modern veg-
etation cover is represented by a wet peatland birch
forest with larch, pine,sphagnum and green moss.
Drilling was carried out using an Eijkelkamp
Peat sampler, at a point with coordinates 55°39’14.2”N,
95°36’27.9”E, absolute elevation is 261 m. The total
thickness of the deposits is 430 cm, sampling in 5 cm
increments, the total number of samples is 71. In the
depth range of 0-400 cm, sediments are represented

© Author(s) 2024. This work is distributed
under the Creative Commons Attribution-
NonCommercial 4.0 International License.


https://www.doi.org/10.31951/2658-3518-2024-A-4-394
mailto:grenaderova-anna@mail.ru

Grenaderova A.V. et al. / Limnology and Freshwater Biology 2024 (4): 394-399

SI: «The 6th International Conference
Paleolimnology of Northern Eurasia»

by peat, in the range of 400-430 cm - by oxbow lakes
sediments, including plant detritus and mollusk shells.
The interval 400-325 cm was not covered by the analy-
sis due to high water content, the sediments were fluid
(liquid) saturated with water and could not be taken in
the form of borehole cores.

The samples were studied using a complex meth-
ods: pollen (Grichuk and Zaklinskaya, 1948), macrofos-
sils (Kulikova, 1974), charcoal (Clark, 1988) and mal-
acofaunal analysis. Minerals of various size fractions
were studied by scanning electron microscopy using a
TESCAN VEGA 3 SBH microscope with an OxfordX-Act
energy-dispersive microanalysis system. The main min-
erals composing the sediments were identified and their
morphological features were established. Radiocarbon
analysis of six samples was carried out in the labora-
tory of isotope research of the Cenozoic Geochronology
Center of the Institute of Archeology and Ethnography
Siberian Branch of the Russian Academy of Sciences
and the Accelerator Mass Spectrometry Center of the
NSU-NSC. Calibration of radiocarbon dates and con-
struction of a depth-age model was carried out using
the Intcal20 calibration curve in the “Bchron” package
of the R. (Reimer et al., 2020).

3. Results and discussion

The peat deposit is eutrophic type, composed
almost entirely of sedge peat. At certain stages a slight
increase in the role of hypnum mosses and bog herbs
was noted. The lower part of the thickness is repre-
sented by alternating layers of fine-grained sandwsr and
medium-textured loam, reflecting various stages of sed-
imentation of floodplain and oxbow sediments under
conditions of oxbow lake separation (about 11,000
cal yr BP) with its gradual siltation and overgrowth.
The identified mollusk shells belong to inhabitants of
open, unforested landscapes (Vallonia pulchella (Muller,
1774), Vallonia tenuilabris (Al. Braun, 1842) - an indica-
tor of the “cold steppes” (Lozek, 1964) and the “steppe
tundra” (Horsdk, 2015), Pupilla muscorum (Linnaeus,
1758) and Cochlicopa nitens (Gallenstein, 1852), which
may indicate cold, treeless landscapes with high
humidity. According to the pollen analysis, sedge-fern
communities grew in the floodplain, the tree layer of
the waterless valley was sparse and represented by fir
(Abies sibirica Ledeb.), spruce (Picea obovata Ledeb.) and
siberian pine (Pinus sibirica Du Tour). Consistent eutro-
phication of the oxbow lake against the background of
changes in regional heat and moisture supply led to the
appearance of mire communities in place of the open
water surface = 9700 years ago.

For =9700-7500 cal yr BP the waterless valley
were covered with mixed siberian pine-spruce-fir for-
est. The total share of pollen of dark coniferous plants
in the pollen spectrum reached 68% - the maximum
extreme for the entire reconstruction period. The signif-
icant participation of fir in forest ecosystems (25-32%)
can be considered as a manifestation of a response to
favorable conditions of heat and moisture supply.

Starting at 7500 cal yr BP in the study area the
response of plant communities to the Holocene Thermal
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Maximum (7500-6000 cal yr BP), which manifested
itself in warming and increased aridization (Khotinsky,
1977), is clearly visible. The participation of spruce and
fir of the forests has sharply decreased (by 4-5 times).
An increase in fire activity (7500-7200 cal yr BP), the
lightening of forests and the development of the shrub
layer have been noted. The dryest air is found in the
interval 6800-5550 cal yr BP (fir pollen content - 1.3-
2.8%). At this time, the process of bog formation of
floodplains in the foothills and low mountains began
actively.

Long time 5550-3800 cal yr BP on waterless val-
ley siberian pine forests with fir, spruce and pine (Pinus
sylvestris L.) were common with slight variations in the
composition of the forest stand (the ratio of dark conif-
erous/light coniferous pollen averaged 44% to 39%).
Based on the numerical value and species diversity of
mollusk shells intervals were identified indicating an
increase in water content (5450-5350 cal yr BP) and a
decrease in water supply (5320-5020 cal yr BP; 4860-
4150 cal yr BP).

Later (3800-3600 cal yr BP) an increase in the
proportion of Pinus sylvestris L. was noted in the com-
position of the spectrum to 46% - the maximum since
the beginning of the mire formation process. The share
of grasses in the pollen spectrum has increased to 11%;
grasses are represented by 16 taxa - maximum diver-
sity). An increase in fire activity is recorded (the rate of
accumulation of charcoal particles is about 250 parti-
cles per 1 cm? per year).

After 3600 cal. yr BP there was a gradual
increase in moisture an increase in the pollen con-
tent of fir and spruce in the spectrum, moisture-loving
Typha, Lycopodium dubium, ferns Ophyoglossaceae and
Polypodiaceae were noted with spore composition 85%.
Thanatocenosis in the range of 2960-2180 cal yr BP
included maximum diversity (10 taxa), including repre-
sentatives of bivalves (subfamily Euglesinae, subfamily
Sphaeriinae). The proportion of aquatic mollusks shells
was numerically predominant with a maximum in the
interval of 2300-2230 cal yr BP. The maximum of Pinus
sibirica pollen (38.3%) occured at 2230-2180 cal yr BP.

Period 2000-1800 cal yr BP distinguished by
the reduction of Pinus sibirica (28%), Larix was noted
- 0.6%, among spores the participation of green moss
reached 70%. At this time, there was an increase in
fire activity, which collectively indicated a decrease in
moisture. Next in 1800-1300 cal yr BP the share of dark
conifers in the composition of the spectrum increased to
an average of 46.5%, which may indicated a decrease
in the lower limit of the forest in the western part of the
Eastern Sayan. Due to the lack of reliable dates above
the interval of 95-90 cm, it is very difficult to interpret
the dynamics of conditions with age reference.

4. Conclusion

The resulting reconstruction of the Sosnovka mire
allows us to trace changes in the environmental condi-
tions over the last =11,000 years in the forest-steppe
zone ecotone — a zone of decreasing low mountains on
the northwestern macroslope of the Eastern Sayan. An
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integrated paleoecological approach, based on indi-
cators of plant and animal origin, made it possible to
identify the response of communities to the main cli-
matic trends of the Holocene. Thus, the most signifi-
cant expansion of the range of dark conifers (Abies sibir-
ica, Picea obovata) occurred at =9700-7500 yr BP and
can be considered as a manifestation of a response to
favorable conditions of heat and moisture supply. The
period 1800-1300 cal yr BP (dominant Pinus sibirica)
can be correlated with the response to the Cooling of
the Dark Ages. Changes in climatic conditions towards
a decrease in moisture supply, increased continentality
7500-6000 cal yr BP, 3800-3600 and 2000-1800 cal yr
BP contributed to the rise of the lower limit of dark
conifers and increased fire activity.
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KpaTtkoe coobuienune

NMpupoaHble YCAOBUA FOAOLEHA B | IMNOLOGY
npearopbe Bocrounoro Casna no AaHHBIM  [p Lor 1V ATER
KOMMNAEKCHOIo Naneo03KoOANOrHYecKoro BIOLOGY

uccnepoeanuna 6onora CocHoBka - —

I'penanepoBa A.B.!, MuxaitioBa A.b.!, Illapadyraunos P.A.!, Croiiko T.I'.2

ICubupckuti pedeparoHelii yHugepcumem, np. Cao60dHsiii, 79, KpacHosapck, 660041, Poccus
2[Ten3eHckuli eocydapcmaeHHwblll yHugepcumem, yii. Kpacnas, 40, Ilensa, 440026, Poccus

AHHOTAILUAA. HccnenoBaHue MOCBANIEHO M3YYEHUIO JUHAMUKN pPacTUTEIBbHOCTH, TMAPOKINMaTHye-
CKMX yCJIOBUI 1 [TI0XXapOB B IpeirOpbe CeBepo-3aagHoro MakpockiaoHa Bocrounoro Casna. [IpuBoasaTca
pe3yJIbTaThl aJIe03K0JI0TMYeCKON pPeKOHCTPYKIMY, MOJIyYeHHO Ha ocHoBe AMS maTtupoBaHus, CIO-
POBO-IIBLIBI[EBOr0, OOTAHWYECKOro, MaJe0aHTPAKOJIOIMYecKoro 1 MajgakogayHHUCTUYeCKOro aHaIu3a
oTJioxeHui 6osiota CocHoBKa (mpaBoOepexbe p.EHucell), oxBaTsiBatomue nocjiegHue =~ 11000 kaneH-
JapHBIX JieT. Y CTaHOBJIEHO, YTO Mpoliecc 3aboaunBanus Havascsa = 9700-8500 kas. J1. H. B ONTUMYM
TeIlJIO- 1 BJIaroo0ecreueHHOCTH, KOrAa CyX0A0Jibl OBLIN MOKPHITH CMelIaHHBIM KeJpOBO-eJI0BO-IIUXTO-
BBIM JIECOM C MaKCHMMaJIbHBIM y4YacTHeM eJI U NUXThl. B cTpoenun tosy COCHOBKA OTYETJIMBO NPOs-
BUJIACh peaklusA Ha TepMUuYecKUui onTuMyM roJouneHa (7500-6000 Ji. H.): cokpalleHue y4yacTUsA eyl u
IIMXTHl B COCTaBe JPEBOCTOsA, YCUJIEHHE NOXXapHOH aKTUBHOCTU, OCBETJIeHUe JIecOB, Hayasio 3abosauu-
BaHUA B MOMIMAaxX pek ¢ BOAOCOOPOM B MpeATropbe 3anaHoi yacTu BocTtouHoro CasHa. BeifjesieHo mecTh
3TanoB yCUJIeHNs NoXapHOU akTuBHOCTU: I — okosio 10000-8800 kas. 1. H., IT — 7500-7200, III — 5600-
5000, IV - 3700-3000, V — 2100-1800, VI — 800 kaj. Ji. H. — II0 HacTosAIee BpeMs.

Kitiouegsle c106a: peKOHCTPYKIMA PACTUTEIBbHOCTH U KJIMMAaTa, rojiolleH, TopdsAHble OTJIOXKEHMS, MOJUTIOCKH,
moXxapsl, crapuiia, Bocrounsiii CasH

Jlna qutupoBanus: I'penageposa A.B., Muxaiinosa A.B., Illapadytaunos P.A., Croriko T.I'. [IpupofiHble yCI0BUSA rojoLeHa B
npenropbe Boctounoro CasiHa o AaHHBIM KOMILJIEKCHOTO NTAJIE0IKOJIOTMYECKOro rcciieqoBanusa 6o1ota CocHoBka // Limnology
and Freshwater Biology. 2024. - No 4. - C. 394-399. DOI: 10.31951/2658-3518-2024-A-4-394

1. Beeaenne (UpbGeiickuii paiion, KpacHospckuil Kpaii, Ha 10ro-Boc-

TOK OT c.lp0eiickoe) B 10)kHOH yacTu PrIOMHCKOI Bha-
JIVHBI B IeproporeHHoNn obJiactu BocrouHoro CasHa u
Cubupckoi miatdopmel (HukosiaeB u YepHos, 1988).
Obmas miomaap 6osota — 940 ra. CoBpeMeHHBIN
pacTUTEJIbHBIN TOKPOB MpeicTaBJieH 3a060JI0YeHHBIM
6epe3HAKOM pa3sHOTPaBHO-CHArHOBO-3eJIEHOMOIIHBIM.

B HacTos1Iee BpeMA OCTPO CTOUT IIpobJjieMa u3y-
YeHHs OTKJIMKA IPUPOJHBIX CHCTeM Ha IJiobaJsibHoe
n3MeHeHHe kiuMara. OcoOblil UHTepec MpefCcTaBAeT
[IOHMMaHNe TeHJEeHIMH Pa3BUTUA JIECHBIX COOOIeCTB
B OTBeT Ha M3MeHeHHe TeIlo- U BJjiaroobecrieyeHHO-

CTHW, B TOM 4YHKCJIE afanTaluvu K yCJIOBUAM HCCYLIE€HUA BypeHI/Ie BBIIIOJTHEHO C ITOMOIIIBI0 HpO6OOT60p-

KJIMMaTa U BOCCTaHOBJIEHU II0CJIe BO3JelCTBUA TUPO- nuxa Eijkelkamp Peat sampler B Touke ¢ KOOpAMHA-
reHHoro (axkropa. Ha cerogHaAmHuil AeHp B npejesax Tamu 55°3914.27c.im., 95°36’27.9»B.1. M aBCOITIOT-
Antae-CasgHCKOTO pervoHa B MeHbIell cTelleHU u3y-

YeHbI MaJIe03KOJIOTUYECKUe YCJIOBUA B 3aMaJHON 4acTU
Bocrtounoro CasHa.

HOU oTMeTKoM 261 M. OOmias MOIIHOCTb U3YYEHHOU
KOJIOHKU cocTtaBjsier 430 cwm, ompoboBaHMe BBINOJI-
HEHO C maroM 5 cM, obliee KOJIM4ecTBO Mpob — 71 mirt.
B muanasone riyouH 0-400 ¢cM OTJIOXKeHHUA MpencTaB-

2. MaTepuanbl H METOAbI JieHsl TopdoM, B uHTepBasie 400-430 cM — cTapuYHBIMU

ocajJikamMi, BKJIIOYAIOMIMMM PACTUTEJIbHBIN AETPUT U

OOBEKTOM UCC/IeAOBAHUS ABJIAIOTCA OTJIOXKEHUA pakoBUHEI MOJUTIOCKOB. MHTepBas 400-325 ¢M He oxBa-

6osi0Ta COCHOBKA, KOTOPOE pacIoJiaraercs B Ipefesiax YeH aHaJIN30M, 110 IPUYMHE BBICOKOV 0OBOJHEHHOCTU,
npaBobepexXxHOro MOMMEHHOro KoMmiuiekca peku Kan OTJIOXKEHUS ObLN TeKyunMuy (KUIKUMI).
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OOpa3siipl U3yueHbl KOMIIJIEKCOM MeTOJOB: CIIO-
poBo-nibUIbLieBol (I'puuyk u 3akiauHckasA, 1948), 6ota-
Huveckuil (KynukoBa, 1974), majieoaHTpakoJioruye-
ckuii (Clark, 1988) u maniakohayHUCTUIECKUH aHAJIUS.
MuHepaJsibl pasjIMyHbBIX pasMepHbIX (pakiuil N3y4yeHbl
METOI0M CKaHHUpYIoLlel 3JeKTPOHHOM MMKPOCKOIMU
Ha mukpockorie TESCAN VEGA 3 SBH c cucremoii
3HEpProJlclepcuoHHOro  MukpoaHanuza  OxfordX-
Act. PaguoyrsepoaHslli aHaIM3 HIECTHU NpoO BHINOJI-
HeH B JjiabopaTopyy H30TONHBIX uccienoBaHuil IKII
«['eoxpoHosnorusa kaiiHozosi» MAST CO PAH u LIKII
«yckopuTesabHaa Macc-cnekrpoMerpusa HI'Y-HHII.
KanuOpoBka paguoyrjiepoAHBIX JaT U INOCTpOeHue
rJIyOMHHO-BO3PAaCTHOY MOJesy NPOBOAWJIACH IO KaJIu-
O6poBouHOU kpuBOH intcal20 B makete «Bchron» cpemst
R. (Reimer et al., 2020).

3. Pe3ynabTaTtbl M 06Ccy)xpeHue

TopdsaHaa 3asexp HU3WHHOIO THUIA, CJIOXEHa
IIpeUMyIIecTBEHHO OCOKOBBIM BUAOM Top(da, B OTAeJIb-
Hble 3Talbl OTMEYaJloCh HEe3HAuWTeJIbHOe YCUJIeHHe
pOJIM THIIHOBBHIX MXOB M O0OJIOTHOIO Pa3HOTPAaBbA.
HuxuAA yacTh TOJIM NpefcTaBeHa 4YepeJoBaHUEM
CJIONIKOB MeJIKO3€PHUCTHIX [1€CKOB, TsAXKeJIbIX U CpeJTHUX
CYTJIMHKOB, OTpaXxaloliX pa3jIMyHble 3TaIbl ceMEeH-
Taluy NOVIMEHHBIX W CTapUYHBIX OTJIOXKEHUH B yCJIO-
BUAX OTIIHYPOBBIBaHUA cTapullsl (okosio 11000 kasn. .
H.) C IOCTeNleHHbIM ee 3aljIeHHeM U 3apacTaHueM.

WpenTuduiypoBaHHble PaKOBUHBL MOJLIIOCKOB
IpUHaAJexaT oOUTaTesIAM OTKPHITHIX, He3aJIeCeHHBIX
naugmadtoB (Vallonia pulchella, Vallonia tenuilabris —
WHAWUKATOP «XOJIOAHBIX cTemneii» (Lozek, 1964) u «cren-
Hoii TyHApHh» (Horsdk et al., 2015), Pupilla muscorum
u Cochlicopa nitens, 9T0O MOXeT CBUIETEJIbCTBOBAThH O
XOJIOAHBIX 6e3JiecHbIX JIaHAmA(PTaX ¢ BHICOKUM YBJIaXK-
HeHueM. CorjacHO [JaHHBIM CIIOPOBO-IIBLJIBI[EBOIO
aHaiu3a, B Io¥Me Ipou3pacTajd OCOKOBO-NANOPOT-
HUKOBBle C€OOOIleCcTBa, ApPEBECHBHIN fApyC CyXO[AOJIOB
OBLT paspexeH U NpejcTaBjieH muxToi (Abies sibirica
Ledeb.), enpto (Picea obovata Ledeb.) u xempom (Pinus
sibirica Du Tour). ITociefoBaTeIbHOE 3BTPOPUPOBAHUE
cTapulbl, Ha (HOoHe M3MEHeHUs peruoHajIbHOM TelJio-
U BJIaroobecrieueHHOCTH, MPUBEJIO 9700 n1.H. K
MI0AABJICHNIO OOJIOTHBIX COOOIIECTB HAa MeCTe OTKPHITOM
BOJHO! [TOBEPXHOCTH.

Ha nporsxenun =9700-7500 kasu. Jj. H. CyXo-
J0Jibl ObUIM MOKPBITH CMeNIaHHBIM KeApOBO-eJIo-
BO-NIUXTOBBIM JiecoM. CyMMapHas A0JIA NbUIbLE TeM-
HOXBOMHBIX pAacTeHUI B cOCTaBe IbLIbLIEBOrO CIeKTpa
pocturio 68% — MakCMMyM 3a BeChb Iepuo[ PEKOH-
CTPYKIMU. 3HauuTeJbHOE ydacThe IHUXTH B cOCTaBe
necoB (25-32% B cocTaBe cHeKkTpa) MOXHO paccma-
TpUBaTh KaK MposBJIeHHEe OTKJIMKA Ha OjaronpusaTHbE
yCJI0BHA TeIJIO- U BjIaroo0ecre4eHHOCTH.

Hauunas ¢ 7500 kaj. JI. H. B UCcCJIefyeMOM paii-
OHE XOPOIIO MPOCJIeXUBaeTCA peaklys pacTUTebHBIX
coo0IlecTB Ha TepMHYeCKHiI MaKCUMyM TroJiolieHa
(7500-6000 kaJ. Ji. H.), MIPOABUBILINICA B NOTeNJIeHUe
u ycusieHne apuausanuu (XotuHckuii, 1977). Yuactue
e/l U NUXTHl B COCTaBe APeBOCTOA pPe3KO COKpaTu-
Jjock (B 4-5 pa3 B cocTaBe CIeKTpa), OTMe4YeHO yCH-
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JieHue moxapHoil akTuBHocTU (7500-7200 kaj. J1. H.),
OCBeTJIeHHe JIeCOB 1 pa3BUTHE KyCTapHUKOBOTO Apyca.
HawnGosbiell cyxocTbl0 BO3[yXa OTJIMYAeTCA HUHTEp-
Baj 6800-5550 kan. yi.H. (comepXaHue NbUIbLBI MTUXTHI
- 1,3-2,8%), B 3TO BpeMsA aKTHUBHO HayaJics Ipoliecc
3aboJiauMBaHUA NOMM B IIpeATOpbe ¥ HU3KOrophbe, puK-
cUpyeTcs BbICOKasA KOHIIEHTpal{s YacTUI] MaKpOyIJi.

JunurensHoe Bpemsa 5550-3800 kas. Jj. H. Ha
cyxoJi0J1ax OBbLJIA pacnpocTpaHeHbl KeJPOBhIe C MUXTOH,
eJIbIo M cocHOM (Pinus sylvestris L.) neca, c HeGOJIBIINMU
BapualnysaMyd B COCTaBe MJpeBOCTOS (COOTHOIIeHHe
IBUIBIBI T€MHOXBOMHEBIE/CBETJIOXBOMHbBIE COCTaBUJIO
B cpeaHeM 44% k 39%). Ilo cTpyKType TaHaTOIleHO3a
MOJUIIOCKOB  BBIJIeJIEHBl HMHTepBajibl yKasblBalol[re
Ha yBenuueHue (5450-5350 kaji.j.H.) U CHUXeHUe
ob6BogHeHHOCTH (5320-5020 1 4860-4150 xaJ1.j1.H.).

ITo3xe, 3800-3600 kaji. Ji. H. B COCTaBe CIeK-
Tpa OTMeYeHO yBejuueHue nosu Pinus sylvestris L. o
46% - MakcuMyM C Hauajia mporiecca 0o0Ji0Too6pa-
30BaHUA, A0JIA TPaBAHUCTBIX B COCTaBe IIBLIBIIEBOTO
criekTpa Bo3pocia g0 11%, TpaBbel nmpeacTaBiieHB 16
TaKCOHaMM — MaKCHMyM pa3HooOpas3us, GUKcupyercs
yCUJIeHNe II0)KapHOM aKTUBHOCTU (CKOPOCTb aKKYy-
MYJIAIWU YacTUI] Yriig okoso 250 vactui Ha 1 cm? B
ron). [Tocne 3600 kan. j. H. HabI0gaeTCs PoOCT cofep-
KaHWA MBUIBLBI NUXTH U €JId, OTMeYeHBl BJIaroJioou-
Boie Typha, Lycopodium dubium, manopoTHUKH CEM.
Ophyoglossaceae, monsa Polypodiaceae B cocraBe cIo-
poBeIX — 85%. TaHaToueHO3 B uHTepBajie 2960-2180
KaJl. JI. H. BKJIloYaeT MakcuMaJibHoe pa3Hoobpasue (10
TaKCOHOB), B TOM 4HCJIe NIpeJicTaBUTeJIell AByCTBOpYa-
THIX MOJUTIOCKOB (mofceMericTBO Euglesinae, momcemeii-
cTBO Sphaeriinae), 1011 BOJHBIX MOJLTIOCKOB YHCJIEHHO
npeobafaeT ¢ MakcumMymoM B uHTepBaji 2300-2230
KaJ. J. H. MakcumaabHBINI 3KCTPEMyM COAepKaHuA
meUIbLEL Pinus sibirica (38,3%) mpuxogurcs Ha 2230-
2120 kaJ. 1. H.

INlepuoxy 2000-1800 kan. J. H. oOTJIUYaeTcA
cokpamienueM Pinus sibirica (28% B cmc), oTMeveHa
Larix — 0,6%, cpein CIOPOBHIX y4acTHe 3eJIeHOr0 MXa
nocruraet 70%. Ha aTo BpeMs NpUXOAUTCA yCUJIeHHe
[IO’)KapHON aKTHMBHOCTH, YTO B COBOKYIHOCTH YKa3bl-
BaeT Ha CHUXeHUe yBiaxHeHuA. [Jamee 1800-1300
KaJ. J. H. A0JI1 TeMHOXBONHBIX B COCTaBe CIIeKTpa
yBeJInuuBaeTcsa B cpeAHeM 10 46,5%, 4TO MOXeT yKa-
3bIBaTh Ha CHIXXeHMe HIDKHel I'paHuULBl Jieca B 3amaf-
Ho¥ yacTu Boctouynoro CasHa. B cBA3U ¢ OTCyTCTBHEM
JOCTOBEPHBIX AaT Bhllle MHTepBaja 95-90 cM, UHTep-
[IpeTUpoBaTh JUHAMUKY YCJIOBUI C BO3pacTHOM Npu-
BA3KOH BecbMa 3aTPYyIHUTEJIBHO.

4. 3aKknloueHue

ITonyueHnHas PEKOHCTPYKLMA «bostoto
CocHOBKa» MO3BOJIAET MPOCJIEAUTh U3MEHeHWe IpHU-
poAHOI cpefibl 3a mociyiennre ~11000 jeT B 3KOTOHe
JiecocTellHasA 30HA — 30HA CHIKAIOUUXCA HU3KOTOPUI
ceBepo-3alaHOro MakpockjoHa BoctouHoro CasHa.
KoMILIeKCHBII MaJIe0dKOJOTMYeCKUl MOMOXO0M, OIMH-
paromuiica Ha UHAUKATOPHl PaCTUTEJbHOTO U XKUBOT-
HOTO MPOUCXOXJEHUA, IO3BOJWJ BBIABUTH OTKJIUK
coo0lIlecTB Ha OCHOBHbIE KJIMMaTHUYecKUe TeHIeHIINU
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rosionieHa. Tak, HauboJiee 3HaUUTEJIbHOE pacliipeHue
apeasa TeMHOXBOWHBIX (Abies sibirica, Picea obovata)
npunuiock Ha ~9700-7500 kan. JI. H. U MOXeT pac-
cMaTpuBaThCcA Kak IposABJEeHMEe OTKJIMKA Ha OJjaro-
MIpUATHBIE YCJIOBUA TEIUIO- U BjaroobecrneuyeHHOCTH, a
nepuoy 1800-1300 kas.Ji.H. (momuHaHT Pinus sibirica)
MOXHO COOTHECTH C OTKJIMKOM Ha IloxosomaHue TeM-
HBIX BEeKOB. l3MeHeHHe KJINMaTUYeCKUX YCJIOBUI B
CTOPOHY CHIDKEHHsA BjaroobecrnedyeHHOCTH, yCUJIEHHe
KoHTHHeHTaJbHOCTU 7500-6000 kasn.ni.H., 3800-3600
n 2000-1800 kain.n. crnocoOCTBOBAJIO MOABEMY HUX-
Hell rpaHullbl TEMHOXBOWHBIX, YCUJIEHUIO I10OXapHOI
aKTHUBHOCTH.
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