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ABSTRACT. On the data of detailed studies in 2003-2019 and dating of *C, AMS, 2°Pb and !*’Cs
peat sections of the zone of seasonal freezing of rocks of Western Siberia indicators of paleocryogenic
processes were searched. The functional state of these peatlands was reconstructed as a response to
continental climate changes. A system-evolutionary methodological approach to the search for distur-
bances of autogenic development of peatlands, dating of pairs of neighboring peat samples to identify
the peat accumulation stopping, data on peat sections - analogues from the permafrost zone and data
on paleoreconstructions of the Holocene climate of Western Siberia were used. This allowed indicators
of paleocryogenic processes to be proposed. The use of these indicators will increase the objectivity of
studying the climatic paleoreconstructions of the territory.
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1. Introduction

Currently, there are several reconstructions of
the Holocene climate for the forest zone of Western
Siberia based on the spore-pollen spectra of peat depos-
its. However, they differ not only in detail, but also
in age boundaries and extremes of periods of cooling
and warming. In our opinion, this is largely due to the
underestimation of the regional features of the genesis
and dynamics of peatlands - the basic objects of paleo-
reconstructions, that were formed under continental
climate conditions. Despite the repeated findings here
of permafrost heaving peat mounds - relics of Holocene
cooling events (review in Vasilchuk et al., 2008), cli-
mate paleoreconstructions do not take into account
the influence of cryogenic processes that disrupt the
autogenic course of peatland development and cause
the loss of spore-pollen spectra during periods of peat
accumulation stopping. This is due to the lack of meth-
ods for reconstructing these processes in peat deposits
outside the permafrost zone.

The purpose of the study is to search for
paleocryogenic processes indicators in peat deposits
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in the zone of seasonal freezing of rocks in Western
Siberia.

2. Materials and methods

The objects of the study are the peatlands of
Western Siberia (from the middle taiga to the for-
est-steppe), where from 2003 to 2019 studies of peat
deposits were carried out to their full depth with a peat
sampling step of 2-5 cm. Peat samples were analyzed
for botanical composition, degree of decomposition
(DD, %), ash content (A, %, bulk density (BD, g dm®)
and moisture content (MC, %). To determine the age of
the peat samples, radiocarbon dating by *C, AMS, as
well as by *7Cs, 21°Pb was used. To identify peat accu-
mulation stoppings, pairs of neighboring samples were
dated.

Reconstruction of the paleohydrology of the
peatlands was carried out by calculating the index of
wet (IW, point) according to (Elina and Yurkovskaya,
1992) and taking into account the DD and BD indica-
tors of peat.

© Author(s) 2024. This work is distributed
under the Creative Commons Attribution-
NonCommercial 4.0 International License.
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To search and determine the type of paleocryo-
genic processes in peat deposits and underlying soils, a
system-evolutionary methodological approach to iden-
tify disturbances in the peatland autogenic develop-
ment by external factors and indicators of the influence
of cryogenic processes on the dynamics, stratigraphy of
peatlands and properties of peats were used. For indi-
cators identification analysis of the peatlands data of
the modern permafrost zone of the Holarctic (Vasilchuk
et al., 2008), relict palsas of the Western Siberia for-
est zone (review in Vasilchuk, 2013) and our studies
of the Central Siberia northern taiga peatlands (Preis,
2002; 2004) were used. We accepted that during the
Holocene cooling periods (Volkova et al., 2002), sim-
ilar disturbances in the peatlands of Western Siberia
outside the permafrost zone were caused by cryogenic
processes too.

3. Results and discussion

The following disturbances in the peatlands
autogenic have been identified: 1) the pulsating nature
of paludification; 2) discrepancy between the paludifi-
cation type and the richness of the underlying soils; 3)
incomplete peatland development cycle - loss of eutro-
phic or mesotrophic stages; 4) return or pseudo-return
to a lower stage of development; 5) sharp changes in
the species composition and structure of paleophyto-
cenoses, indicating a severance of successional connec-
tions by external factors; 6) the absence of a consistent
change in the indicators IW and DD, BD, MC along the
peat deposit depth, indicating a secondary change in
the properties of peat; 7) unreasonably low peat accu-
mulation rates, indicating the presence of stopping its
accumulation.

The following indicators of paleocryogenic pro-
cesses in peat deposits and underlying soils have been
proposed.

1. Mesotrophic paludification of carbonate soils.
The start cooling, the formation of permafrost or long-
term thawing seasonally frozen water-proofs in soils,
which favors the appearance of meso- and oligotrophic
sphagnum mosses indicates.

2. The pulsating nature of mesotrophic paludifi-
cation with peat accumulation stopping and a second-
ary change in the peat properties. A sharp change in the
hydrothermal regimes of peatland ecotopes during the
directed warming period after global cooling, which
caused the formation of a layer of permafrost soil indi-
cates. The influx of water from degrading permafrost
promotes the peat accumulation, then a decrease in the
groundwater level after complete permafrost degrada-
tion causes depaludification, an increase in DD, A, BD
and a decrease in the MC of peats.

3. Oligotrophic paludification of carbonate soils.
The start of warming after global cooling and the start
of degradation of permafrost water-proof layer in soil,
which had previously isolated rich groundwater indi-
cates. Active transgression of oligotrophic sphagnum
mosses is caused by the formation of weakly miner-
alized over-permafrost water layer from atmospheric
precipitation.
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Most likely, the paludification type depends on
the thickness of the permafrost layer. The climatic con-
ditionality of mesotrophic and oligotrophic types of the
paludification and the influence of cryogenic processes
is confirmed by inversions and pseudo-inversions in
peat deposits, reflecting a return to the lithogen-deter-
mined eutrophic stage of development after the perma-
frost degradation and the death of oligotrophic sphag-
num mosses, mainly due to their flooding.

4. The peat accumulation stopping with the for-
mation of the paleostratigraphic boundary (PSB). A
sharp change in the hydrothermal regimes of peatland
ecotopes and climate it indicates. At the first stage — cli-
mate aridization, which causes drying of the peatland
surface up to afforestation of even previously highly
watered ecotopes and formation of well-decomposed
peat - the lower layer of the PSB. At the second stage
- cooling, which causes freezing peat deposit and palsa
formation, accompanied by ice accumulation due to
water migration to the freezing front, and peat accumu-
lation stopping. On the third stage - climate warming,
which causes gradual or sharp degradation of palsa. In
the first case, the formation of over-permafrost water
layer from atmospheric precipitation causes cata-
strophic oligotrophization of vegetation and formation
of the poorly decomposed raised bog peat, fuscum or
magellanic - the upper layer of the PSB. With sharp deg-
radation of permafrost, a secondary pool is formed, by
the high MC and low BD of the lower layer of the PSB as
evidenced. When it is overgrown, a layer of the poorly
decomposed raised bog swamp peat formation usually,
but with additional intake of rich water, a layer of low-
mire swamp peat formation. Such secondary pools can
exist for a long time, up to the present, which excludes
the presence of an upper layer PSB. Usually at the bot-
tom of such pools there is a layer of liquefied destruc-
tured peat, re-deposited from its sides.

The cryogenic nature of the peat accumulation
stopping by their confinement to a period of a certain
global cooling, as well as the gradual oligotrophiza-
tion of vegetation without the formation of PSB and
the absence of peat accumulation stopping in peat
deposit of other bogs of the region during this period
is confirmed. This is also confirmed by the signifi-
cantly smaller thickness of the lower layer of the PSB
compared to the similar layer in the peat deposits of
the peatlands of Western and Eastern Europe, as well
as Urals, formed in a temperate continental climate,
where paleocryogenic processes were absent or less
pronounced, and the drying out of the peatlands con-
tinued in the subsequent years dry cooling period.

Figure shows a peat section No 1 in the ryam of
Bakchar bog with indicators of the cryogenic processes
influence during paludification and at later stages of its
development.

4. Conclusions

Thus, indicators of paleocryogenic processes
have been proposed for peatlands in the seasonal freez-
ing zone of rocks of Western Siberia, the use of which
will make it possible to obtain more objective data on
paleoclimatic reconstructions.
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Fig. Botanical composition and peat properties of peat section Ne 1 in the ryam of Bakchar bog. Peat properties: IW — index
of wet index of wet, point; DD — decomposition degry, %; A — ash content, %; BD — bulk density of dry peat and organic matter,
g/dm?®. Plant remaints: 1) Sphagnum fuscum; 2) S. magellanicum; 3) S. angustifolium; 4) S. jensenii; 5) cotton grass; 6) Ericaceae; 7)
wood remains; 8) Betula nana; 9) C. lasiocarpa; 10) C. rostrata; 11) Equisetum; 12) reed. * - Dating by 2!°Pb. The red arrow shows

the depth of peat accumulation stopping.
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Poccua

AHHOTAIIUA. [Io gjaHHBIM OeTaJIbHBIX MCCJIeIOBaHUM OOTaHHMYECKOI'O0 COCTaBa M OOIIEeTEXHUYECKUX
CBOICTB TOP(MAHBIX pa3pe3oB U JaTupoBaHus mo *C, AMS, 21°Pb u ¥’Cs BRINOJIHEHA PEKOHCTPYKIIHUA
(pYHKIMOHAIBHOTO COCTOSIHUA OOJIOT 30HBI CE30HHOTO IpoMep3aHus nopoj 3anaaHoii Cubupu B roJio-
IleHe, KaK OTKJINK Ha M3MeHeHHe KOHTUHEHTAJIbHOro KiuMarta. IIprMeHeHNe CHCTEMHO-3BOJIIOINOH-
HOTO MeTOAMYECKOro MOAX0Ja MOMCKA HapyIleHWI ayTOreHHOIo pa3BUTHA 00JIOT, JaTUpOBaHUeE Map
coceJHUX 00pa3LoB Topda [JisA BEIABJIEHUS MIPEKPAIleHUH ero aKkKyMyJIAINY, UCIO0JIb30BaHNe JaHHBIX
110 TOpG®AHBIM pa3pe3aM - aHaJIoraM U3 KPUOJIUTO30HH U UMeloIyecs MaJe0PEKOHCTPYKIIUY KIUMaTa
3anagHoit CubUpY NO3BOJIMUIM NPEJIOKUTh MHANKATOPHI [1aJIEOKPUOTeHHBIX IIPOIECCOB, MCIIOJIb30Ba-
HIe KOTOPBIX IOBBICUT 00 bEKTUBHOCTh NAJIEOPEKOHCTPYKIIME KJIMMaTa paiioHa MCCIieJOBaHUA.

Kiioueawie c106a: THANKATOPH, KPUOT€HHBIE IIPOLIECCH, TOP(MAHBIE OTJIOXKEHMUA, IOJIOLEH, 30Ha Ce30HHOIO
IpoMep3aHusa nopond, 3anaanas Cubups

Ja nutupoBaHus: IlIpeiic 10.M. MHOMKATOPH NajeOKPHUOTeHHBIX MPOLECCOB, HAPYIIAIIINX 3aKOHOMEPHOCTH ayTOTeHHOTO
pasBuTus 60JIOT B 30HE C€30HHOTO IMpoMep3aHus nopox 3amagHoir Cubupu // Limnology and Freshwater Biology. 2024. - No 4.

- C. 562-567. DOI: 10.31951/2658-3518-2024-A-4-562

1. BBeaenue

B HacTos1Iee BpeMsA UMeIOTCA HECKOJIBKO PEKOH-
CTPYKUMH KJMMarta ToOJIOlleHa [Ji JIECHOW 30HBI
3anagHoit CubHpHU IO CIIOPOBO-MBUIBIIEBBIM CIEKTpam
OOJIOTHBIX U 03€pHO-00JIOTHBIX OTJIOXKeHuil. OJHaKo
OHU pa3JINYaTCsA He TOJIBKO J1eTaJIbHOCThIO, HO U BO3-
PacTHBIMU TIpaHUI[AMH M 3KCTpeMyMaMH I1epUojioB
MOXOJIO/TAHUH U noTenyieHui. [1o HaleMy MHEHUIO, 3TO
B 3HAUWTEJIbHOMI CTeneHH 0O0yCJIOBJIEHO HeI0yueTOM
peruoHaJbHBIX 0COOeHHOCTell reHe3uca U AUHAMUKU
60J10T - 6a30BbIX OOBEKTOB AJIEOPEKOHCTPYKIUH, GOp-
MMPOBaBIIMXCA B YCJIOBUAX KOHTHHEHTAJBHOI'O KJIM-
MmaTta. HecMoTpsaA Ha HeogHOKpaTHBIE HaXOJKH 371eChb
MHOTOJIETHEMeP3JIbIX TOpP(MAHBIX OyrpoB mydeHUs —
PeJIMKTOB NOXOJIONaHMi rojoreHa (063op B Bacuibuyk
u ap., 2008) npu nasieoOpeKOHCTPYKLUUAX KiIUMaTa He
YUUTHIBAETCs BJIMAHNE KPHUOT'€HHBIX IIPOLeCcCOB, Hapy-
HIAIOI[MUX ayTOTeHHBIN X0J Pa3BUTHA OOJIOT U BHI3bIBA-
IOIIUX [IOTEPI0 CIIOPOBO-IBLIBIEBHIX CIEKTPOB B IEpU-
o[B! MIpeKpallleHui akKyMyJianuu topda. OT0 CBA3aHO
C OTCYTCTBHEM METOANKU PEKOHCTPYKIMU 3TUX IIPO-
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11ecCOB B TOPGOAHBIX OTJIOXKEHUAX BHE KPUOJIUTO30HEL.

Llesp nccyiefoBaHMA — IOMCK MHAWKATOPOB IaJjie-
OKPHUOT€HHBIX IIpOLleCCOB B TOP(DAHBIX OTJIOKEHUAX
60JIOT 30HBI CE30HHOT'0 MMPOMep3aHus MOopoJ 3anagHon
Cubupu JJis NMOBbIIeHNsT 00beKTUBHOCTH PEKOHCTPYK-
LMH KJuMaTa ToJIoljeHa.

2. MaTtepuanbl U METOAbDI

O6beKTaMU HCCJIeJOBaHUA SABJIAIOTCA 00JI0Ta
3amagHoit Cubupu (OT cpeHel Talru 4O JIecoCTelun),
Ha KOTOpHIX ¢ 2003 o 2019 rr. npoBOAUINCH KOMILJIEC-
Hble HcclieloBaHusA TOpQAHBIX 3ajiexell Ha MOJIHYI0 UX
ryiybuHy c maroMm orbopa npo6 Topda 2-5 cMm. [Ipobsr
Topda mpoaHaIU3UPOBaHB HA OOTAHUYECKUI COCTaB,
creneHb pasnoxenus (R, %), 3oipHOCTD (A, %, MIOT-
HocTh (P, %) U ecTeCTBEHHYI0 BJIQXKHOCThb (Weu’ %).
Jna onpenesieHus Bo3pacTa o0pasl0B NPUMEHAIOCH
paauoyriepoHoe AaTupoBaHue o “C u AMS, a Takxke
o ¥’Cs, 2!°Pb. 111 BBIABJIEHUS TEPEPHIBOB TOPHOHAKO-
IIJIeHUA JaTUpOBaJIMCh Naphl COCeJHUX 00pasIioB.

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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PekoHCTpyKIMA  HajJeorufpojiorud  0OOJIOT
BHIIIOJIHEHA MeTOJOM pacueTa HHAEKCAa BJIAXXHOCTU
(IW) no (Enuna u FOpkoBckas, 1992) u ¢ yueTom moka-
3areseii R u P Topda.

Jlna moucka M omnpefesieHUA BUAA aJeOKPHO-
TeHHBIX IIpolleccoB B TOPMAHBIX pa3pes3ax U MOACTHIIA-
I0IIUX UX TPYHTax MHCIOJIb30BaH CHCTEMHO-3BOJIIOIN-
OHHBIY MeTOANYeCKUI] MOAX0 BbIABJIEHNA HapyIeHUN
ayTOTreHHOro pasBUTUA 00JIOT BHeMHMMU (aKTopaMu
Y KOMIUUIEKC WHAMKATOPOB BJIMAHUA KPUOI'€HHBIX NPO-
1[eCCOB Ha AWHAMUKY, cTpaTturpaduio 60JI0T U CBOICTBA
TopdoB. KoMIlslekCc MHANKATOPOB BHIABJIEH Ha OCHOBE
aHasM3a JaHHBIX 110 60JI0TaM COBPeMeHHOU KpUOJIUTO-
30HBI rojapkTuku (Bacunpuyk u gp., 2008), penukro-
BBIM MHoOTo0JIeTHeMep3JyisiM (MM) 6yrpam nyuyenus (BIT)
JnecHol 30HHI 3ananHoii Cubupu (0630p B Bacuinpuyk,
2013) 1 HamwuXx HccjaefOoBaHUi OOJIOT ceBepHOI Taliru
Cpemueit Cubupu (IIpefic, 2002; 2004). IIpunsaro
JoIylleHre, YTO B Iepuojbl NMOXOJIOAAHUM ToJiolieHa
(Bosnikoma u ap., 2002) noo6Hble HapylleHUs Ha 00JI0-
Tax 3anagHoi Cubupy U 3a npejeiaMyu KPUOJIUTO30HbI
OBLIM BBI3BaHBI KPUOT€HHBIMU NIpOLieccaMy.

3. Pe3ynabTatbl M 06Ccy)xpeHue

BolsABiieHBl cilefiylollyie HapylleHusA ayToreH-
HOro pasBuTuA 00s10T: 1) MyJIbCHUPYIOIIUI XapaKTep
3aboJiauBaHKA; 2) HECOOTBETCTBHE THIIA 3a00JIaunBa-
HUA 60raTcTBY NMOJCTUJIAIIIUX IPYHTOB; 3) HEIOJIHBIN
LHKJI pasBUTUA OOJIOT — BhINaJieHHe eBTPO(PHON Wuiu
Me30TpodHOI cTaauii; 4) BO3BpaT WJIM IICEBAOBO3-
BpaT Ha 0OoJiee HU3KYI0 CTaAuI0 pa3BUTHUSA; 5) pe3kue
W3MeHeHHs BUJOBOI'0 COCTaBa M CTPYKTYpH nasieodu-
TOIL[EHO30B, CBH/IeTeJIbCTBYIOIINE O pa3pbiBe CYKIeCCH-
OHHBIX CBsA3ell BHeIIHUMU (akTopaMy; 6) OTCyTCTBHE
COrJIaCOBAaHHOI'0 M3MeHeHHs Iokasatenerl IW u R, P,
W,__ 1o ryOuHe 3ajiexu, CBUAETE/IbCTBYIOIIE O BTO-
PHUYHOM HM3MeHEeHUU CBOVICTB Topda; 7) HellpaBOMepHO
HM3KMe [oKasaTesyd CKOPOCTU aKKyMyJALUM Topda,
CBUJETEJbCTBYIOIIME O HaJW4uu IIepephHBOB €ro
HaKOIJIeHUA.

[IpensioxeHsl cieAyloliie HWHANKATOPHl Ilajie-
OKPHOTEeHHBIX IPOLIeCCOB B TOPMAHBIX OTJIOXEHUAX U
MIOACTUJIAIOUINX UX IPYHTaX.

1. Me3oTpodHoe 3abosiauriBaHe KapOOHATHBIX
rpyHTOB. HHAMIMpyeT Hayajgo BJIAXHOIO II0XO0JIO-
AaHus, GopMHUpOBaHHNE IepesIeTKOB WM IJIUTEJIbHO
OTTauBaloOINX CEe30HHOMEP3JIbIX BOJOYIOPOB B I'PYyH-
Tax, 4YTo OJIarONpUATCTBYET MOABJIEHUI0 Me30- U OJIU-
roTpodHBIX c(parHOBLIX MXOB.

2. Ilynbcupylomuii XxapakTep Me30TpOdHOro
3aboJjlauMBaHKUA C IepepblBOM TOp(OHAKOIJIeHUA
1 BTOPUYHBIM M3MeHEHHEM CBOICTB OTJIOKEHHOI'O
Topda. HUuauiupyer pe3koe H3MeHeHHe THApOTep-
MHYECKHX PpeXHMOB OOJIOTHBIX 3KOTOIOB B IepUof
HaIpaBJICHHOI0 MOTeIUIeHUusA Iocje IJI00ajIbHOro
[I0XO0JIOAAHUS, BhI3bIBaBIero popmuposaHue cjiog MM
rpyHTa. IloctymieHue Boj u3 Jerpagupymomeii MM
CHavaJia CriocoOCTBYeT OTJIOKEeHHI0 TOp(POB, a MOHMXKe-
HUe YpOBHA I'PYHTOBBIX BOJ I1OCJIe IIOJIHOM ee Aerpaja-
nuyu obycsoBiIvBaeT pasboJsiaunBaHue, MOBHIIeHNE R,
A, P v nonmxenne W__ Top¢os.
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3. OnurotpodHoe 3aboiauriBaHrie KapOOHATHBIX
rpyHToB. MHAUIMpyeT Hayasio MOoTeNJIeHU [ocie IJ10-
6aJIbHOTO MOXOJIOJAaHWA M Hadajao Aerpafaliy CJIos
MM rpyHTa, ABJAKLErOCA BOAOYIOPOM, H30JIUPYIO-
UM OoraTble TPyHTOBBIE BOJBl. AKTUBHAsA TpaHCIpec-
cus oauroTpodHeIx carHoBBIX MXOB 0O0ycCJIOBJIeHa
dopmupoBaHueM  cjaabOMHHepaIM30BaHHONM  HaAd-
Mep3JIOTHOM BEepXOBOJKHU U3 aTMOC(hEepHBIX OCaAKOB.

BeposaTHee Bcero Tum 3a0ojayMBaHUA 3aBUCUT
ot tomuuee MM cioda. Knumatudeckas o0ycJIOBJIeH-
HOCTb Me30- U OJIMTOTPOGHOr0 TUIIOB 3a00JIauNBaHUsA
U BJIMsHUE KPUOTEHHBIX IPOLeCCOB IOATBEPXKIAAETCSA
WHBEPCUAMU U IICEBAOUHBEPCUAMU B TOPPAHBIX OTJIO-
XKEeHUAX, OTPaKaloIINX BO3BpaT Ha JIMTOTeHHOOOYCJIOB-
JIEHHBIN 3BTPOGHEIN Iy Th pPa3BUTHA NOCJIe AerpaAanun
MM u rubesnu ouroTpo@HuIX cParHoBEIX MXOB, Ipen-
MYIL[ECTBEHHO B CBA3U C UX 3aTOIJIEHUEM.

4. Tlpekpaujenue TtopdoHakorieHus ¢ popmu-
poBaHueM masneocTpaTturpaduueckoro pydexa (I1CP).
NuauuupyeTr pes3koe H3MeHeHUe TUAPOTepMHUYECKUX
peXuMoB OOJIOTHBIX 3KOTONOB U kianMara. Ha nepoii
cTaguy apuau3alysA KJInMaTa, BbI3bIBalOIas OOChIXa-
HMe II0BepXHOCTH 60JI0Ta BILIOTh 0 O0JeceHHs Aaxe
paHee BBHICOKOOOBOAHEHHBIX 3KOTOIOB U OTJIOXEHHE
XOPpOLIIO pasJioxusllerocs Topda — HuxHero cjios [1CP.
Ha BTOpOI1 cTaguu - oxoJioJaHue, BhI3bIBaOIIee Mpo-
Mep3aHue U nyyeHre TOpQAHOM 3ajieXy, COIIPOBOXAA-
olieecs HaKOIJIEHNEM JibAa 3a CYET MUTPaLlU BOABI K
(ppoHTy npoMep3aHusd, U IpeKpalleHre TopHOoHaKoILIe-
HuA. Ha TpeTbeil cTaium - oTelsieHne KIMMaTa, BhI3bl-
Baolllee MOCTENEHHYI0 WM pe3Kylo aerpagauuio MM.
B nepBoMm ciyudae, dopMupoBaHHe HaaMep3JI0THOM
BEPXOBOJKU BBHI3bIBAE€T KaTacTpPOPUUECKYI0 OJIUTOTPO-
(puzanno pacTUTEJIbBHOCTU U OTJIOKEHHE BEPXOBOIO,
cjabopaszyioxuBiierocss (QycKkymM- WM MarejjlaHu-
kyMm-Topda - BepxHero cjos I[ICP. IIpu pe3koii nerpaaa-
nuu MM ¢opmMupyeTcss BTOpUYHOE 03€pKO, O YeM CBU-
NETEJIbCTBYET BhICOKass W, 1 HU3Kast P HUXHETO CJI0A
[1CP. IIpu ero 3apacTaHuy OOBIYHO OTJIAraeTcs CJIOU U3
BEPXOBBIX TOIAHBIX BUJOB TOpda, a IIpU AONOJIHUTEIIb-
HOM IIOCTYIJIEHUM OOraThIX BOA — U3 HU3WHHBIX TOISA-
HBIX BUAOB TOopda. Takue BTOpHUYHBIE O3€pKU MOLYT
CyILleCTBOBATh JOJITO, BIJIOTh IO HACTOSAILEr0 BpeMeHU,
4TO MCKJII0YaeT Hajinuue BepxHero cjos [ICP. O6s19HO
Ha JHe TaKUX O3epPKOB HMMEeTCA CJIOHN pa3XMKeHHOI'O
JeCTPYKTypPUPOBAaHHOI0 TOpda, NEPeoTJIONKEHHOIO C
ero 60pTOoB.

Kpuorennsili xapakrep IpekpameHuil Topdo-
HaKOIUIEHUs MOATBEPXIAeTCs IPUYPOUYEHHOCTBI0 UX
K IepUofy OIpeliesIeHHOT0 IJI06aJbHOro IMOXOJIoAa-
HUA, a Takke MOCTeNeHHON oJyiurorpodusalueli pac-
TUTeJbHOCTH 6e3 dopmuposanus IICP u orcyTcTBUEM
IpekpaiieHus ToppoHaKOIJIeHUsA Ha Apyrux 0osioTrax
peruoHa B JaHHBIN [lepyof. DTO NOATBEPXJaeT U 3Ha-
YUTEJIbHO MeHbllas ToJIHA HuxHero ciod [ICP no
CPaBHEHMIO C aHAJIOTUYHBIM CJIOEM B TOP(PSAHBIX OTJIO-
XKeHuAX OosioT 3anmagHoi u BocTtouHoii EBpomnbl, a
Takxe Ypasa, GOpMUPYIOLINXCA B YCIIOBUAX YMEPEHHO
KOHTUHEHTAJIbHOTO KJIMMaTa, IJe MaJeOKpUOreHHble
IIpOLeCChl OTCYTCTBOBAJIU UJIA ObLIIN MeHee BhIpaXKeHbI,
a obceixaHue 60JI0T MPOLOJIXKAJIOCH U B MOCIIeAYIOMNN
IIepUOJ CYyXOro IIOXOJIOJaHUs.
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Cney. abinyck: «6-s1 mexdyHapoOHasi KOHhepeHUusi
lManeonumHonozausi CeeepHol Espasuu»
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o 2'%Pb. KpacHoii cTpesikoi mokazaHa IJIyOMHa MpeKpalleHus akKyMyJAuu Topda.

Ha pucyHke npepcrtasieH TopdsHOU pa3pe3 No
1 B paAMe BepxoBoro 6os10Ta bakuyapckoe ¢ npusHakaMu
BJIMAAHNUA KPUOTE€HHBIX [IPOLecCOB IIPH 3a00Ia4YMBaHUN
1 Ha OoJiee IO3JHUX CTaJUAX PasBUTHA.

4. BoiBOADI

Takum o06pa3oM, NpenIoKeHB HHANKATOPHI
MaJIEOKPHUOTEHHBIX MPOLECCOB 1A GOJIOT 30HBI CE30H-
HOTO MpoMep3aHusA nopoA 3anagHoi Cubupu, UCHOJIb-
30BaHUE KOTOPHIX TO3BOJIUT IOJIy4aTh 60Jiee 00beKTHB-
HBIE JaHHbBIE NTAJIEOKINMAaTHYECKUX PEKOHCTPYKIIHIL.
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