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BBEJEHUE

B nocneaHwWe HECKONbKO AECATUNETUN HAaYYHOEe COOBWECTBO 3HAYUTENbLHO YBENUYUNO CBoe
BHUMaHWe K uccnenosaHuam 6onoTHbIX akocucTeM. Kpome cobeteeHHo Gonotosenos, Topgo-
BEAOB, CNELMAnUCTOB NO UCNONb3OBaHWIO GONOT B pasHbiXx OTPAcnAxX XO3AWCTBA B U3ydeHue
6onoT BKNIOYMNUCH 3KoMoru, BuoxnuMmku, nousoseasb!, reorpadbl, cneuuanucTbl NO YeTBEPTUY-
HbiM OTNOXEHWAM, naneoknumaTonory, naneotoraHuku, 300510r¥ U Ap. ydeHble. O6unue pas-
HbIX MHEHWI, @ HePEaKO U NPOTUBOPEYMBLIE B3rNsALI Nerde NOHATL U YCTpaHUTbL B NPodeccuo-
HanbHbIX OUCKYCCUAX U NUYHLIX BCTPEYAX y4YeHbiX, OfjHa W3 KOTOPbIX OTpaxaeTvca npeacTas-
NEHHbIMKU 3aeck maTepuanamn Broporo MexayHapogHoro cumnosnyma «TopdsHuku 3anag-
Hoi Cnbupu 1 uMKn yrnepoaa: Npownoe u Hactosiwee» (XaHTol-MaHcuiick, asryct 2007 r.).

MosblweHHoe BHUMaHKe k Bonotam obycnoeneHo Tpesoroi rnobanbHOro NOTennNeHus kKnu-
maTta. bonota B HazemHon 6MoTe ABNATCA Hanbonee CUNbHLIMKU perynsTopamu B obMmeHe ¢
aTmocdepoin TennuuHoiMK rasamu (CO,, CH4, N;O). Ecnn B nctopnyeckom nNpownom otpuua-
TensbHoe Bo3aencTene 60N0T MMpa Ha TENNWUYHLIA 3MEKT KNUMaTa He Bbi3blBaET COMHEHUN U
n3MepaeTca n3bATbIM M3 atMocdepsl yrnepogoM (CO,), 3aknioveHHbIM B Topdax, To cospe-
MEHHAaA X Porb Aaneka oT ACHOCTH. 3aKOHOMEPHOCTU U KONMYEeCTBEHHan oueHka rasoobmeHa
BG0oNOT pasHOro reHeanca B pasHbiX NPUPOAHbLIX U AHTPONOreHHO HapyLLEHHbIX YCNOBUAX OCTa-
I0TCA cNabousyyeHHbIMU, KaK ¥ COOTBETCTBEHHO NpobnemaTuyHbl NPOrHO3bl AVHAMWUKA IKOCK-
CTEMHbIX NPOLECCOB B U3MEHAIOLEMCS KuMarTe.

B Poccun c ee rpomaaHbiMu nnowaasamm u pasHoobpasnem 60n0T € UX HU3KOW yaAenbHOM
M3y4EeHHOCTbIO OTCYTCTBYET cneuuanbHas rocyapCcTBEHHAn CUCTEMA yveTa — MHBEHTapusaums
6onot. 31a npobnema TOPMO3UT HE TONLKO onpeaeneHue coipbeson u BuocepHon ponu Ha-
wux 6onoT, HO 1 060CHOBaHWE pauVMOHanbHOrO UCMONb30BAHUA, 3aNOBEAAHUA U pecTopauuu.
B 3TOM OTHOLIEHUWU 3aCNYXMBAIOT BHUMAHUA Psii HOBbIX AaHHbLIX, COAEPXALUMXCHA B maTepua-
nax cumnosnyma.

A.A. Benuuko ¢ rpynnon coasTopos coobwmnnu HoBble oueHkn 3anagHo-Cubupckoro 6onot-
Horo deHomeHa: nnowaau 6onot, rnybuHbl, yrnepogHoro nyna v Bo3pacrta TopdsaHbIX OTNO-
XeHuin, obobwaembix B NMC. Ecnu onyctuth CyllecTBoBaBlUME paHee B nuTepaTtype B 3Ha4u-
TenbHOW Mepe 9KCNEepTHbIe OLUEHKW U OPUEHTUPOBATLCA HA «NPO3payvHbie» METOAMUKHU, TO OKa-
3blBaeTCA, 4TO Nnowaab 3anagHocndupckux 6onot (rybuHa TopdaHon 3anexu 6onee 30 cm),
BbifiBMEHHan Ha ocHose flouBeHHon kapTel PCOCP (1988) — 58,3 mnH ra (C.3. Bomnepckuid U
Ap., 1994), npaktuyecku cosnanaeT ¢ HoBow oueHkon — 59,2 MnH ra (A.A. Benuuko u ap., Ha-
cToawmn cumnosnym). Ucxoas U3 kapTet 6oNoTHeIX TUNOB, A. lNeperoH u ap. (HacToAWwmi CUM-
no3nym) NpUBOAAT oueHKy B 68,7 MnH ra. Mexay Tem ewe 66nbas 6onoTHas nnowaabs 3a-
nagHon Cubupu — 102,3 MnH ra coobwanace B MaTepuanax npegbiayulero Mepsoro cumno-
anyma (Yefremov, Yefremova, 2001). CoxpaHSIOTCS 3HauMTENbHbIE Pa3NMunA B OLUEHKe yrne-
poaHoro nyna sanagHocubupckmx 6onoT, KOTOpLIA Oka3ancs MakcuManbHeii — 70 PgC B oueH-
ke A.A. Benuuko v ap. (HacToawmin cumnoauyMm). KoHeuHo, Ans CTONb rpOMaHOn TeppUTOpUM,
Takon, kak 3anagHo-Cvbupckuin 6010THLIN heHoMeH, A0CTaTOMHO O0BGOCHOBAHHO YCTaHOBUTL
penpe3eHTaTuBHyIo rybuHy (3anac) TopdaHbIX OTNOXEHUI — 3aaava eule 6onee TpyaHas, yem
onpeaenexsue ux nnowlanen.

B martepuanax cumnosuyma npeobnapnalot cTaTbi, NOCBALIEHHbIE 3anafHOCMBUpPCKUM 60-
noTam, 4YTo COOTBETCTBYET ero Ha3saHuio. MHorve nybnukauum oTpaxaloT KOMMNEKCHble CO-
BMECTHble paboTbl, NPOBOANMLIE 34ECh HAa OAHWX U TeX Xe 06BLEKTaX POCCUNCKUMM (M3 yupex-
AeHuii CBMPU N eBPONENCKOM HacTn CTPaHbl) U 3apyBexHbIMKU yueHbIMU. YacTb nyBnukavumii
nocesiieHa G6onotam aApyrux pernoHoB Poccuu u Gonotam Benukobputanuu, Kanagel, Monk-
wu, lNonnangum, Yexocnosakuu v Ap. CTpaH. B HEKOTOpbLIX M3 HUX paccCMaTpuBalOTCA NOKa He
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pa3BuUTbiE Y HAC HanpasnNeHWUs, CBA3aHHbLIE C BOCCTAHOBNEHUEM 60NOT, UCKYCCTBEHHLIM 06BOA-
HEHWEM U M3yYyeHMEeM ero BAuSIHUA Ha GuopasHoobpasue (J. Schouwenaars; G.A. van Duinen
et al.; |. Bufkova et al.; H. Esselink et al.).

B HekoTOopbIX coobueHunax nogyepkusaeTtcs bonbluas 4yBCTBUTENLHOCTL BONOTHLIX 3KOCK-
cteM cybapktukm 3anagHoin Cubupu — B 30He BEYHOW MEp3noTbl — K NOTENMEHWIO KNumarTa, u
Ha CUMNO3nyMe NPUMBOAATCA pe3ynbTaThl Takoro poga MoHUTOpuHra. B wactHoctu, C.H. Knupno-
TuH, FO.M. Monuwyk n H.A. bpbikcuHa 3aperncTpupoBany 3Ha4YMTENbHYIO aKTUBU3ALMUIO TEPMO-
KapCToBbIX NpoueccoB B paioHe HOBOro YpeHros, BbipasvusLUyioCsi B yMEHbLUEHWU Nnoaaun
o3ep (ux cnycka, gpeHaxa). OaHaKo OCTanoCb HEACHLIM, B KaKUX YCIIOBUSIX YMEHbLIEHWE Nno-
waav o3ep, a B Kakux ysenuyeHne UHAUUMPYIOT Mepy npouecca TasHuA ByrpucTtbix TopdsHu-
koB. B apyrux — coobuwalotcs HoBble cBeaeHus No Teopun U ocobeHHocTsim 6onoTtoobpasoBa-
TenbHbIX NPOLECCOoB, MexaHuamam KU csoncTeam 6onoTHLIX akocuctem (B. Benscoter, D. Vitt,
K. Wieder; R. Bloise, D. Vitt; R. Clymo, C. Bryant; E. Péli et al.).

BaxHasa nonbiTka OUEHKW paauaTUBHLIX CNeacTBUMN rNobGanbHOro NOTEnsIeHUA Knumara
Ans rasoobmeHa cosokynHoctu 6onot Bcero 3anapHo-Cubupckoro pervoHa npeacraeneHa
W. Bleuten n sbinonHeHa Ha OCHOBE WKPOKUX 06OOLLEHNI KOMNNEKCHBLIX UccneaoBaHni B 3a-
nagHoi Cubupu, B ToM uucne nybnukyemoix B aToM cbophuke (E.D. Lapshina, I.V. Filippov,
W. Bleuten; A.V. Naumov et al.). Ucnonb3ys pa3sHble MoaentHele cueHapuu, W. Bleuten npo-
THO3NpYyeT, YTO NOTOKU cBA3bIBaHUA aTtMocgepHoro CO; n amuccun 6onotamm CH, B XXI B.
6yayT obycnosnueaTb NONOXUTENBLHYIO 0OpaTHYIO CBA3b KMMMATUYECKOro NOTenneHus, a nos-
XK€ — CUNbHYIO OTPULATENLHYIO. ..

Bo Bctynnenuu k npeabiaywemy cumnosuymy (2001 r.) A.A. TutnaHosa u C.B. Bacunses
OoTMeYanu HecornacyeMocCTb NPAMbIX onpeaeneHui HeTTo-nepsudHon npoaykuuu (NPP) 6onor
C KaMepHbIMX MeToaamMu onpeaeneHns razaoobmMeHa unu CymmapHoOro abixaHus. U3 takux He-
NOSHBLIX U PA3HOPOAHBLIX AAHHLIX HENb3A HENOCPEACTBEHHO 3aMblkaTb YrnepoaHbiih 6anaHc —
onpeaenaTb HeTTO-3KoCUCTEMHYI0 npoaykuunio (NEP). AKTyanbHOCTb 3TOro Bbi3oBa COXpaHseT-
ca. Hanpumep, B ctatbe E.M. Bonkosoi n ap. (HacToawmii CMMNO3nyMm) AenaeTca 3aknioyeHne
O HakonmneHuu yrnepoaa KapcroBbiMy GonoTaMu B NEcocTenu n3 CpaBHEHUS NEPBUYHOW Npo-
AyKuun (N0 yKOCaM HA3EeMHOW 4acTW pacTEHWiA U packonkam KOPHeW) C OHEBHbIM NOYBEHHLIM
«AblxaHMem» 3a Tennoe BpeMs rofa no AUCKPETHLIM M3MepeHusM. Takoe 3akioyeHue cosep-
WeHHo He obocHoBaHo. B Hawem coobuweHnn Ha HaCcTosLWEeM CUMNO3UYMe paccMaTpuBaloTCs
meTogonoruyeckue TpyaHoCcTU Npambix onpeaenekuii B npupoae NEP. MNonesbie onpeaenexuns
nepBUYHON NPOoAYKLUUKU, KamepHble onpeaenerus notokoB CO,, CH,, N,O, oTAroweHHble Kax-
AblA CBOUMW HETOYHOCTSIMU U OrPaHUYEHUsIMKA, BaXKHbI, Npexae BCero, ANA NOHUMAaHUA Mexa-
HNM3MOB DYHKLUOHUPOBAHWUA U CPaBHUTENbHBLIX UCCNEeAOBaHWUN NPUPOALI PasHbIX IKOCUCTEM.

HakoHel, HeobxoaMMo OTMETUTL BaXHYIO 4YacTb CUMMNO3WYMa, NOCBALLEHHYIO 3KONOrmye-
CkuMm cneacTeuaM ana 6onot HegTe- U razofobbINKN, TEXHONOTUSAM BOCCTAHOBNEHUS HedTesar-
PR3HEHHbIX 60NOT, 3KOHOMUYECKOI OLEHKe pecypcoB U dyHKUM BonoT, a Takke oxpaHe u 3a-
noBeAaHunio x. B 4acTHOCTH, BaXHbIE NOAXOAL! U NPEANOXEHWUN, BHEAPEHUE KOTOPLIX OKYNbTY-
pUT TexHU4eckoe ucnons3losaHue 6onot, conepxarcs B coobwenuax K.U. NlonatuHa ¢ coasTo-
pamu; T.1. Bypmuctposoii ¢ coasTopamu 1 B.B. MaHosa ¢ coasTopamu.

MNy6nukyemeie MaTepuanbl OTPaXaloT pa3Hylo CTeneHb KayecTsa U obbeMa UccneaoBaHum,
YPOBHSA 3HaHU! W onbiTa paboTkl aBTopoB. OprkOMUTET CTPEMUNCH NpeacTaBuTs Gonee wupo-
KUA Kpyr CNeuuanucTos, CBA3AHHBIX C U3YyYEHWEM M pauuoHanbHLIM WUCnonb3oBaHuem 6osoT,
XOTR HeKOTOpble UCCNenaoBaHUA U BbIBOALI U3 HUX HYXAAKTCA B KPUTUUECKOM K HUM OTHOLLE-
HUU. Hukakue npaBku, KpOMe CTURUCTUYECKUX U opdhorpadmyecknx, B NpeacTaBneHHble aBTo-
paMu matepuansl He BHOCUITUCh.

C.3. Bomnepckuli
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DO WESTERN SIBERIAN MIRES SEQUESTRATE ATMOSPHERIC CARBON
AND FEED BACK CLIMATE WARMING?

W. Bleuten

Yugra State University, Khanty-Mansiysk, Russia & Utrecht University, The Netherlands
E-mail: w.bleuten@geo.uu.nl, w_bleuten@mail.ru

This paper is based on results of projects CIRCA and CASUS funded by INTAS in collaboration with Ugra
State University (Khanty-Mansyisk), Institute of Soil Science and Agrochemistry, SB-RAS (Novosibirsk),
Tomsk State Univerity, Research Institute of Biology and Biophysics (Tomsk), Ural State University, Labo-
ratory of Global Ecology and Remote Sensing (Ekatrinburg), Laboratory of Evolutionary Geography, RAS
(Moscow), Institute of Forestry, Laboratory of Forest Biogeocoenology, SB-RAS (Krasnoyarsk), University
of Kuopio, Laboratory of Bioteknia (Kuopio, Fl), University of Greifswald, Institute of Botany (Greifswald,
GE), Utrecht University, Department of Physical Geography (Utrecht, NL).

Western Siberian plain (57 — 67° N, between
Ural Mountains and Yenessei River) comprises the
largest wetland complexes of the Northern hemi-
sphere and because, in general, wetlands produce
the greenhouse gas methane this area is sup-
posed to form a substantial positive feedback to
climate warming. The wetlands of Western Sibe-
rian plain include pristine peatlands (mires) and
paludified forests spread over 3 Taiga zones and
the Forest Tundra. Depending on the definition of
peatland estlmatlons the peatland surface area
vary from 0 6 10 km? (Velichko et al.: this sympo-
sium) to 10° km? (Yefremov & Yefremova, 2001) of
which 15 — 20% is located in areas with (discon-
tinuous) permafrost.

During almost entire Holocene these ecosys-
tems accumulated peat by sequestration of atmos-
pheric carbon, which process should give a nega-
tive feedback to climate warming. By decomposi-
tion of water saturated peat methane is produced
which give a strong positive feedback to climate
warming. Moreover, by climate warming frozen
peat layers may thaw enhancing methane emis-
sions and by that feedback climate warming posi-
tively. Three questions rise: (i) do today western
Siberian mires and paludified forests sequestrate
CO; and at what rates? (ii) what is the actual
methane production and (i) how should both
these processes be influenced by climate warming
(e.g. thawing of permafrost).

Based on the inventories of vegetation, hydrol-
ogy, and trophic conditions made at 9 key sites
spread over Western Siberia a mire type classifi-
cation scheme has been developed (Lapshina et
al: this Symposium). In total 10 mire types have
been distinguished: 6 types in the Middle/South
Taiga Zone and 4 types in the Northern Taiga
Zone and Forest Tundra Zone. Typical for W-
Siberian mires is that all mires are very wet with
average (ground)water tables at less then 0.5 m
below the surface of the vegetation. In the FT ex-

tensive flat palsa areas are present, where perma-
frost is at 0.3 to 0.7 m below the surface.

In 6 sites measurements have been performed
in main mire types of above and below ground net
primary production, plant and peat decompositions
rates, moss growth and peat accumulation rates,
fluxes of carbon dioxide (CO,) and methane (CHy).

From net primary production (NPP) measure-
ments the mlre ecosystems roughly render 150 -
500 gCm~yr', increasing from a key site in FT
zone at 66° N to a key area in the Southern Taiga
(ST) at 56° N. Variability between mire types was
10 — 35%, highest in the north. These data indicate
that carbon sequestration by plant assimilation is
substantial.

The measured CO, fluxes (chambers) were
much lower than NPP (Naumov, 2004). In general
the assimilation and respiration fluxes as well as
the methane fluxes increases from Northern to
Southern sites. The carbon balances by mire type
varied substantially. Calculated carbon budgets,
where Iosses by run off were included, were 30 -
70 gCm%yr™'. These data are in the order of the
carbon accumulation in peat-layers as calculated
from '*C dated core samples (Bleuten & Lapshina,
2001). The differences between NPP and carbon
balance from gas flux are most probably explained
by internal recycling of CO, freed by decomposi-
tion of dead organic matter and peat. Negative
methane fluxes over sphagnum mosses of raised
bogs point at uptake of methane.

In order to obtain carbon exchange with atmos-
phere the relative surface areas of main mire types
and lakes (Lapshina et all: this symposium) have
been calculated from available satellite images
(LANDSAT, RESURS) using ground truth from the
mapped key areas. With the resulting GIS-peat
map and flux data by mire type the total methane
flux from W-Slberlan peatland was estimated at:
2.10% gCH, yr™'. From the atmospheric CH, con-
centrations calculated from AIRS/AQUA sensor
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satellite for most of the Western Siberian peatiand
area the summer season flux was estimated at
1,31.10'? gCH, (Zakharov et al., 2007) The two
different approaches came to comparable CH,
fluxes, proving the reliability of the calculated flux.
Based on the carbon cycle and peat accumula-
tion data (described above) of the mire types:
«ridge», «ryam», «hollow» and «fen» ecosystem of
Middle Taiga (MT) and for «palsd» and «hollow» in
Forest Tundra (FT) a regional model has been de-
veloped for prediction of the effects of climate
change scenarios taken from the HadCM3 general
circulation model simulation (Dyukarev et al, in
prep). The regional model calculates net ecosys-
tem production and carbon dioxide emission from
air temperature and air concentration of CO,.
According to simulation results, at global
warming, the rates of carbon accumulation in
peatlands will rise. It was found, that the strong in-
crease of atmospheric CO, concentration results in
intensification of peat accumulation rate in com-
parison with «mild» scenarios B1 and B2. The
global warming and raised atmospheric concentra-
tion of CO; leads to an increase of carbon uptake

rates in FT peatiands. In the MT the carbon uptake
intensification will reaches 55+18%, in the forest —
tundra 32+12%, depending on the ecosystem and
chosen scenario in comparison with the present
rates of carbon uptake.

By climate warming a part of the permafrost
may disappear (Kirpotin et al., this symposium) re-
sulting in a northbound shift of vegetation-climate
zones. Methane fluxes will rise because of decom-
position of freshly thawed peat and possibly by ad-
ditional fluxes from under ice trapped methane. By
new settlement of mire vegetations carbon dioxide
sequestration rate will rise. Excepting a latitude
shift of one zone (NT replaces FT, MT replaces
NT, etc.) at a mean temperature change of 2 °C
the actual CH, flux from W-Siberian peatland of
2.410" gCyr' increases with 63% and the net
CO, (uptake) flux of —15.6:10'% gCyr™" with 30%.
By dynamic modeling of the radiative forcing of
these flux changes a positive feedback on climate
change was predicted for the 21% century and
thereafter turn into strong negative feedback (Bor-
ren & Bleuten).
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A HIGH-RESOLUTION GIS-BASED INVENTORY
OF THE WEST SIBERIAN PEAT CARBON POOL

A.A. Velichko', Y. Sheng? L.C. Sm:th2 G.M. MacDonaIdz
K.V. Kremenetskl2 K.E. Frey’, M. Lee?, D.W. Beilman?,

and P. Dubinin®

1Instltute of Geography RAS, Moscow, Russia

Department of Geography, University of California, Los-Angeles, California, USA

3Geoneftegaz Ltd., Moscow, Russia

E-mail: paleo_:gran@mall ru, phone: +7 (495) 238-02-98

The West Siberian Lowland (WSL) contains the
world’s most extensive peatlands and a substantial
fraction of the global terrestrial carbon pool. De-
spite its recognition as a carbon reservoir of great
significance, the extent, thickness, and carbon
content of WSL peatiands have not been analyzed
in detail. This paper compiles a wide array of data
into a geographic information system (GIS) to cre-
ate a high-resolution, spatially explicit digital in-
ventory of all WSL peatlands and their associated
physical properties. Detailed measurements for
nearly 10,000 individual peatlands (patches) are
based on compilation of previously unpublished
Russian field and ancillary map data, satellite im-
agery, previously published depth measurements,
and our own field depth and core measurements
taken throughout the region during field campaigns
in 1999, 2000 and 2001. At the patch level, carbon

storage is estimated as the product of peatland
area, depth, and carbon content. Estimates of
peatland area are validated from RESURS-01 sat-
ellite images, and the quality of the Russian peat-
land depth and carbon content data is independ-
ently confirmed by laboratory analysis of core
samples. Through GIS-based spatial analysis of
the peat areal extent, depth, and carbon content
data, we conservatively estlmate the total area of
WSL peatlands at 592,440 km’, the total peat
mass at 147.82 Pg, and the total carbon pool at
70.21 PgC. Our analysis concludes that WSL
peatlands are more extensive and represent a sub-
stantially larger carbon pool than previously tho-
ught: Previous studies report 9,440 — 273,440 km?
less peatland area and 15.11 — 30.19 Pg less car-
bon than found in this analysis.
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0 METOQ0JIOT A OLIEHOK

COBPEMEHHOW HETTO-3KOCUCTEMHOW NPORYKLIMM (NEP) BOOTA

C.3. Bomnepckuii

Unctutyt necoseaenunna PAH, MockBa, Poccun
E-mail: root@ilan.msk.ru

Ommevaemcs, 4mo ecemM umerouwumMcs memodam onpedeneHus Hemmo-3kocucmem+Hol npodykyuu (NEP)
npucywu eHympeHHue Hedocmamku. [pamsie 8 npupode onpedeneHus nepeuyHol npodykyuu u Kamep-
Hble Memoldbl OUEHKU MOMOKO8 y2nepoda C MHO204UCNEHHbIMU BONyweHUsIMU 0arom HU3KYI0 MOYHOCMb
oyeHku cmamel yenepodHo20 banaHca u Mano npu2odHbl @ onpedeneHuu NEP. [exknapupyemcs, 4mo
oueHku cospemeHHo20 NEP 3a nocnedHue 10-30 nem 6onomusix buozeouyeHo308 Ha ocHose onpedene-
HUA MaccCbl NOBEPXHOCMHO20 CIOA NoYesl U €20 GamuposKu C8R3aHbl C MEHbUWUM KOUYeCmeoM U3Me-
pAeMbix napamempos. PekomeHdyemcs 0ns onpedeneHus o6beMHol Maccek! mopgba nonb3oeamecs by-
pamu bonbiozo duamempa (20 cM) u npednazaemcs ycosepweHcmeosaHHol Pine method damupoexu

803pacma ominoxexud.

Kak u3BecTHO, Benu4MHa HaKoNneHwus unu no-
Tepb OPraHUYECKOro BeulecTBa KOHKpeTHou 6o-
NOTHOW 3KOCUCTEMOI ABNAETCH rMaBHbIM NPU3Ha-
KOM €€ COBPEMEHHOro (PyHKLMOHANLHOIO COCTONA-
Hus. OHO MOXeT OTpaxaTb W3MEHEeHMEe BHEeLHUX
ycnosui (Knumata, MECTHOro rmaponorn4yeckoro
pexuma, TEXHOTeHHbIX BO3AEWUCTBUWA) UK ecTecT-
BEHHOro aHaorexesa bonora.

OnpepeneHne 3KOCUCTEMHBLIX NOTOKOB Be-
WwecTs, B 4aCTHOCTM yrnepoaa, sBMAEeTCH KpanHe
TPYAHbIM, HEAOCTATOYHO TOYHbLIM, AOPOrOCTOSLLNM.
K Tomy xe, B 6onblunHCTBE CNyYaes He AocTura-
€TCH XenatenbHasa penpe3eHTaTUBHOCTb OLEHOK
nnbo no npoctpancrey, nubo no spemenn. IAta
npobnema ¢ pasnuyHbiMM MEeTOAUYECKUMU NOAXO-
Oamu ee pelweHus npuenekaeT B nocneaHee Ae-
CATUNETNE BHUMAHWE MHOrMMX wuccneposaTenen
(Waddingtont, Roulet, 1996; Alm, Talanov, 1997;
Malmer, Wallen, 1999; Turetsky et al., 2000;
Trombor et. al., 1999; Armeth et al., 2002; Lafluer
et al., 2001; Vasiliev et al., 2001; Roulet et al.,
2006; Wieder, 2001; Schulze et al., 2002; Bom-
nepckwi v ap., 2005 v ap.).

PasnuuHbie noaxoabl, npecneaylowue B npu-
poaHo# 06CTaHOBKE U3MEPUTL — OLIEHUTL BCE CO-
craBnsiouiMe Nynb U NOTOKW yrnepoaa B 3KOCK-
creme (3amkHyTb DanaHc), o6pedeHbl Noka Ha HW3-
Kyl0 TOYHOCTb pesynbtatoB. B Takom noaxoge
CKNafblBalTCA MHOrOYUCHEHHbIE OWKNBKM HaTyp-
HbIX U3MEPEHU NYNOB W NOTOKOB BeLLEeCTB C A0-
NyuwieHUsMn 8 NpeanonaraeMon AMHaMuke npo-
LueccoB, NPAMO He UCCNeayeMbix, B 3KCTpanons-
LUWKU A3HHLIX, B NPUHATUA BUOOB ypasHEHUN CBA3N
NO KOCBEHHbLIM NMUTEPaTYpHbIM AaHHbLIM, HaKOHeL,
B 9KCNEPTHbIX HA3HAYEHUNAX  HEeW3IMepseMmbIX
3BEHLEB NOTOKa BewecTsa, Korga B nutepatype
umeloTcst Kakue-nubo ero oueHkun, vacto ¢ 6onb-
WKUM pa3MaxoM. BHyTpeHHue, npucyme kaxaomy
mMeTody HeaocTaTku, BeCbMa pasHoobpasHbl. Me-

TOAbl, MICNONL3YIOWME NPAMbLIE ONpeaeneHus HeT-
To-nepsnyHon npoaykumm (NPP) pacturensHoro
NOKPOBA, HECOBEepLUeHHbl Ansa Toro, 4Tobbl obec-
NeunTb Xenaemyr TOYHOCTb 6anaHcoBbIX pacye-
TOB yrnepoga, 0COGEHHO B M3MepeHuKn TeKyliero
npupocTa U onaga KOpHeW, KOPHEBbLIX BbIAECNEHUNA,
Aa v Npoaykuun HaA3EMHOW 4acTu pacTeHWi.
VMeloTCA Taloke COMHeHus B nepeHoce nabopa-
TOPHbIX OLIEHOK CKOPOCTU pa3noXeHus onaga pac-
TEHWIA UNK B None NO MeToay «MeLWoYkoB» Ha ba-
naHcosbie pacyeTbl (Wieder, Lang, 1982).

3konoro-manonoruyeckne (KamepHole) MeTo-
Abl uccnenosaHusa rasoobMeHa npegnonaraiov ne-
peHOC TEMHOBOrO AblXaHUS pacTeHWi Ha QHEBHOE
C ApYruMmn Temnepatypamu, BbIGOp HEOAUHAKOBLIX
3asucumocternr CO,-NOTOKOB OT WHTEHCUBHOCTU
ceeta, OT TemMnepartypbl, YMHOXeHWe ownbok npu
nepecyeTe WU3MEPEHHON WHTEHCUBHOCTU ra3006-
MEHa 3a CeKyHAbl U MUHYTbI Ha CYTKW, Heaenu u
BeCb BeretauyuoHHbin nepuod. Kpome Toro, amc-
KYCCUMOHHO pacnpocTpaHeHue ToueuHblx (in situ)
onpefeneHnii Ha BCIO NNowWaab, Kak U HEACHO
pasfeneHne 3MUCCUU U3 NOYBLI HA aBTOTPOGDHYIO
W reTepoTpodHYIo.

HakoHel, B8 6anaHcoBbix pacuetax TpyAHO
NpasunbHO OLEHUTb BLIHOC PaCcTBOPEHHOro opra-
HUYECKoro BelecTsa U CEAUMEHTOB CO CTOKOM M
apo3uei. BeliHOC pacTBopeHHoro yrnepoaa koneb-
netca ot meHee 1 go 20 r-m™ rog™' (Urban et al.,
1989; Eckhardt, Moor, 1990).

Mpu BCeit Heo6xoaUMOCTN AeTanbLHOro uayye-
HUA BCEX MEXaHW3MOB W 3BEHLEB KpyrosopoTa
(noTokos) BewecTs, 060CHOBAHHOCTU onpeaene-
HWUS pafla NapameTPoB U YaCTHbLIX 3MNUPUYECKUX
3aBUCUMOCTEA WUTOrOBLIA Pe3ynbTaT YpPaBHEHUA
BanaHca noTokoB yrnepoaa B CTONb MHOrOCTY-
NEeH4YaTOM pacyeTe He WMeeT CTaTUCTUYECKON
OUEHKN TOMHOCTU U ocTasnseT Gonblwne comHe-
Hus.
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Ocoboe MecTto 3aHumaeT onpegeneHue CO,-
obmeHa NEE c nomowpto (Eddy covariance) 060-
pPyAoOBaHWA U C OJHOBpEeMEHHbIM y4eToM CH,-
obmeHa; 3T0T AOPOro MeToq HYXAAeTcs B CNOX-
HOM MHXeHepHOM o6cnyXuBaHUU ¥ MHOroneTHen
OnYTenbHOCTU U3MepeHuit. Kpome Toro, ana on-
peneneHua NEP HeobxoaMmMo yCTaHOBUTb BLIHOC
13 3KOCUCTEMbI pacTBOPEHHOrO yrnepoaa.

Ham npepcrtaBnserca, 4to 3acnyxusaer 60onb-
Wero BHUMAHWA NyTb HENOCPEACTBEHHOrO onpe-
aeneHua «octatodHoro» yneHa 6anavca yrnepo-
ha, yCTaHaBNMBaemoro CpaBHWUTENbHO MEHbLLUM
4YUCNOM BUAOB U3MEPEHUA U COOTBETCTBEHHO Me-
Hee OTArOWEHHbLIM CYMMapPHOW NOFPELWHOCTLIO.
Kak nssecTtHO, UTOroBas ouUEHKa npuxopa — pac-
X0Aa yrnepoaa 3a onpeaerneHHoe BpeMsa oTpaxa-
eTCA B HakannuBaemon — Ttepsemon 60NOTOM
macce opraHudeckoro Bewectsa — NEP (Qy6ax,
1925; Clymo, 1992; Turetsky et al., 2000 v ap.).
nasHOW TPYAHOCTbLIO 3TOrO noaxofa ABNAETCA
CNOXHOCTb HAaAEXHOW AAaTUPOBKW NOBEPXHOCTHOrO
cnost 6onoTHOW noysbl. O4eHb BaXHO 0ObIMHO He-
DOOLEHUBAEMOE aKKypaTHOe onpeaeneHue no-
cnoitHoW obbemHon Macchl Topda C HeHapylleH-
HOW CTPYKTYpPO#, a TaKke NOKpbiTUe BapbuUpoBa-
HWURA, CKOPOCTU TOP(OHAKONMEHUA NO 3NeMeHTaM
HaHopenbega NoBEpPXHOCTU Noysbl. MmetoTca no-
NbITKM AaTUPOBKM MONOAOT0 Topcha ¢ NOMOLLbLIO
usotona >'°Pb npu napannensHoi aaTupoBke He-
pactsopumoi B kucnote 3onsl (AlA) (Wieder et al.,
1994; Turetsky et al., 2000), oaHako npu rnybuxHe
OT nosepxHocTn 6onee 10 CM NOrpPeWwHOCTU CUnb-
HO pacTyT. MpoAaoMHKATCA NONbLITKA COBEPLUEHCT-
BOBaHWA aatuposok AMS “c BO3pacTa Monoabix

OpraHM4Yeckux MaTepuanos, HO WX [OPOroBuU3Ha
OrpaHN4MBaET LUIMPOKOE MCNONb30BaHME.

Hamu paspaboTtaH meToA OUEHKM HapocLwwen 3a
nocneaHue 2 — 3 pgecatuneTus maccol Ttopda Ha
OCHOBE YCOBEPLWEHCTBOBAHHOW TEXHWKW OaTUpOoB-
kKu ero Bo3pacta no 60noTHOW cocHe, Gonee Ha-
AEXHOro onpegeneHua o6bLemMHoW Macchl B 60nb-
wux obpasuax (c ucnonb3osaHwem OypoB Aua-
mMeTpom 20 cMm) U C y4yeToM npeacraBreHHOCTU
pasHbiXx MO BbICOTE MWKPOCAWTOB MNOBEPXHOCTH,
pa3snnualloWMXCA  CKOPOCTbIO Npupocta Topda.
(Bomnepcknin n ap., 2006). Mpu patmposkax no
COCHe AoKkasaHa HeobxoaMMocTb U3MEpaTh rmyGu-
HY KOPHEBOW LWEWKU B None Npy 4acTUYHO paspbi-
TOoM TOpthe, HO Be3 nasnedeHus Aepesa U3 NOYBLI.
BepeTtcA pasHOCTb OTCYETOB NO HWUBENWUPY NONO-
KEHUA WeWkn aepesBa u ee BepTUKANbHOW Npoek-
UMW HA NOBEPXHOCTb MOYBbLI (4ACTO B CTOPOHE OT
cTBona).

MpnuMeHeHne 3TOW METOAUKU NOATBEpPAUNO ee
HaaexHocTb. Ha Tpex 6onotax Tsepckon obnacTtu
B Pa3HbIX TUNAxX NO YMEHbLWeHNIO 06BOAHEHHOCTH
— IPRAOBO-MOYAXUHHOM, PRAOBO-MOYAKUHHOM
cnaboobneceHHoOM U COCHOBOM KyCTapHWYKOBO-
nywuueso-charHoBOM roauqHas CKOpOCTb TOp-
cdoHakonneHus B nocnegHue 3  aecaTUNeTUN
oKkaszanacb COOTBETCTBEHHO paBHON: 241t 22,
277 £33 1 290 + 40 r-M2roa”" aBCoNOTHO Cyxom
macchl (Bomnepckuit u gp., 2005).

Paboma ebinonHena npu ¢uHarcosol nod-
depxke npozpammbl hyHOameHmarnbHbIX uccne-
dosaHuli OBH PAH «bBuonoezuyeckue pecypcsi
Poccuu: gpyHdaMeHmarnbHble OCHOBLI payuoHars-
HO20 UCNONbL308aHUNAY.
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DIFFUSION AND MASS FLOW OF PEAT GASES (CH; AND COq)
AND DISSOLVED ORGANIC CARBON (DOC) IN A 7-M DEEP RAISED BOG

R.S. Clymo' and C.L. Bryant’

' School of Biological and Chemical Sciences, Queen Mary, University of London, UK

E-mail: r.clymo@QMUL.ac.uk

2NERC Radiocarbon Laboratory, Scottish Enterprise Technology Park, UK

E-mail: c.bryant@NERCrcl.gla.ac.uk

Peatlands cover about 3% of the Earth's land
surface and contain nearly as much carbon as the
atmosphere. They fix CO, by photosynthesis, into
plant mass. Newly formed piant mass is gradually
buried as more is added above. Some of the bur-
ied plant mass is then re-converted to CO, by
aerobic decay in the surface 2 - 30 cm, and more
(at a much slower rate) below the surface layers in
anoxic conditions. In these anoxic conditions some
plant mass is converted to CH4 and some to CO,.
A small part decays to DOC. Most remains as
peat. On balance peatlands sequester carbon (C)
as peat but convert some atmospheric C to CH,,
which is a more potent greenhouse gas. Whether
the reduction in ‘global warming potential' by se-
questration of C outweighs the increase by con-
version of CO, to CHy, is uncertain. An open ques-
tions is how and at what rates peat gases and
DOC move out in outflow of bog water or into the
air above. The main processes of movement are
mass flow (in solution or suspension) and diffusion.

The coefficient of diffusion of common gases in
water is about 10~° cm?'s' which is commonly sup-
posed to be consistent with the belief that diffusion
is an effective transport mechanism only at the
scale of cell organelles and cells but not at larger

scales. But 10° cm?s' is 316 cm?*yr™, and peat
bogs have thousands of years available.

Fig. 1 shows the calculated profile of concen-
tration of such a gas after various times moving in
water (peat) from a single initial injection at 360 cm
of a layer of unit concentration. The base at 720
cm is impermeable, while the top surface repre-
sents the air. After as little as 100 yr 11% of the
gas has escaped to air, and after 1000 yr 73% has
escaped. The nearer the injection is to the surface
the quicker the escape.

To evaluate the significance of mass flow and
diffusion at Ellergower Moss — a small (~600 m
across, 720+ cm deep) raised bog in south-west
Scotland — we took samples at 50-cm depth inter-
vals to measure the concentration and **C propor-
tion (dendro-calibrated to age) of peat, DOC, CH,,
and CO,. The gases were collected in diffusion
samplers left in place for 18 months. The results
(Fig. 2: separate symbols — ignore the continuous
lines for the moment) were surprisingly consistent.
The gas concentration profiles are convex, DOC is
concave. The age of DOC is up to ~1000 yr younger
than the peat at the same depth. Gas age profiles
were convex and ranged from little younger than the
peat at the surface to ~5000 yr younger at the base.

Concentration (relative to 1.0 at start) [log scale]
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0 . . : .
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Fig. 1. Concentration profiles after various times for diffusion from 360 cm deep.
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Fig. 2. Concentration and age profiles. Symbols are measured values; lines ‘fitted’".

We then made a computer simulation of peat
growth and the movement of decay products. In
the first slab new plant mass was added, then de-
cay allowed. A second slab was piled on the first,
new mass added to it, and decay allowed in both
it and the slab below; 600+ slabs were thus piled
up, each representing 15 yr growth for a total of
9300+ yr. Parameters for growth and decay of
peat were previously fitted to the age profile in a
separate minimisation. Decay was distributed
among DOC, CH,, and CO, (two parameters). All
three components were allowed to move down-
ward by mass flow at a rate according with sepa-
rate measurements of hydrological conductivity.
The gases were also allowed to diffuse both up-
ward and downward. Each molecule could be
‘date-stamped’ as it formed, so the average age
at any depth could be calculated. The DOC pro-
files of concentration and age were concave (and
so were the gas profiles if diffusion was pre-
vented), but gas profiles were always convex. In
this simple state the profiles of concentration and
age were far from the measured values. But when

the top few surface layers were allowed to simu-
late the acrotelm with much greater rates of de-
cay the profiles became much closer to the
measured ones. Each simulation followed several
billion molecules, and took ~40 min, so a formal
minimisation of parameter values was impractical.
But a crude manual minimisation produced the
lines in Fig. 2. Most correspond rather closely
with the measured profiles, though the gas lines
deviate rather too much from the peat. In the
simulation > 99% of the gas molecule movement
was by diffusion, and > 99% of the gas produced
in decay has effluxed to the air.

Ellergower Moss has formed in a wet, windy,
thermally equable climate, It is almost diagram-
matically simple: it has unusually uniform Sphag-
num- dominated peat, a seasonally uniform rate of
decay, very small gas bubble concentration, and
an unusually low hydraulic conductivity. The same
processes of mass flow and diffusion must occur in
other bogs but the proportions of mass flow and
diffusion probably differ: these results should be
used with caution.
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CLASSIFICATION OF MIRE LANDSCAPES FOR ESTIMATION
OF CARBON CYCLING OF PEATLANDS OF NORTHERN WEST SIBERIA

E.D. Lapshina’, V. Filippov', and W. Bleuten?

! Yugra State University, Khanty-Mansiysk, Russia

2 Utrecht University, Utrecht, The Nethertands
E-mail: e_lapshina@ugrasu.ru

A general classification of boreal and sub-arctic
mire types of Western Siberia does not exist today,
which hamper the international scientific communi-
cation about peatlands of the world. The need for
such a classification rises, because peatland mires
sequestrate sustainable substantial amounts of
atmospheric carbon and by that form a negative
feedback to climate warming. Moreover, different
mire types have different sequestration rates.
Therefore the surface area by mire type is neces-
sary for evaluation of the impact of West Siberian
mires on climate change. This paper discus a clas-
sification scheme to be applied for spatial interpo-
lation of mire type surface areas from key area in-
vestigations using satellite images and remote
sensing techniques.

Mires of the Middle Taiga (MT) zone and the
Forest Tundra (FT) zone have been analyzed in
key areas: 2 in FT and 3 in MT. In addition 3 key
areas were studied at the boundary of MT and
Northern Taiga (NT) zone, in the NT and in the
Southern part of the Tundra zone.

In each key area vegetation and hydrological
and trophic condition of main mire types has been
described and localized (GPS-coordinates). From
this inventory 12 mire types have been discerned
and mapped manually by interpretation of 250 km?

area subsets of satellite images (LANDSAT 7+)
around the key sites.

By the presence of the mire types in the image
subsets the Taiga and Tundra zones can be
clearly divided into two groups: A northern zone
(NT, FT) with frozen palsd bogs, khasyrey (open
fen-like mires in former lakes) and lakes and a
southern zone (MT) with raised bogs, oligotrophic
patterned bogs, and oligotrophic and mesotrophic
fens. The low hills ridge across Western Siberia
(«Sibirsky Uvaly» at 63°N) divide these 2 zones.

The surface area covered by the different mire
types has been obtained for V4 parts of each satel-
lite image subset area (ERDAS-imagine 8.3), pro-
ducing a dataset of 12 small key areas (25 x 25 km)
in the southern zone and 8 small key areas in the
northern zone. By statistical analyses it appeared
that bog patterns are more or less alike within each
of both 2 zones. Raised bogs («ryam») cover
63.7% (StD 10.6%) of all analyzed small key areas
in the south zone, hollows 25.3% (StD 7.6%), fens
9.7% (StD 5.2%) and lakes 1.3% (StD 0.9%). In
the north zone hollows cover 45.1% (StD 2.2%)
and palsa 54.9% (StD 2.2%).

These result shows that a classification scheme
for entire zones of Western Siberia is feasible and
applicable for interpolation of carbon cycle (NPP,
gas fluxes) site data.
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MIRES IN RUSSIA UPDATE: STATUS, USE AND CONSERVATION

T.Yu. Minayeva' and A.A. Sirin’

! Federal Centre of Geoecological Systems, Moscow, Russia

E-mail: tminaeva@ecoinfo.ru

ZInstitute of Forest Sciences RAS, Moscow, Russia

E-mail: sirin@proc.ru

The latest general data on mire distribution, diversity, use and conservation in Russia are provided. The
understanding of mire values, functions and ecosystem services increased last years in society. That de-
mands the development of scientific background for mires wise use and conservation. The information is
provided on the developed mechanisms for wise use approach implementation on international, national

and local levels.

Mires and paludified lands cover over 20% of
Russia’s territory. According to data of the Institute
for Forest Science, RAS, mires (peat depths over
0.3 m) make up 139 millions hectares, and together
with paludified lands (peat depth below 0.3 m) over
369 millions hectares (Vompersky et al., 1999).
Permafrost polygonal and palsa mires cover 5.3
and 14.6%, oligotrophic, mesotrophic and eutro-
phic mires spread over 18.8, 30.3 and 18.3%, and
ridge-and-hollow and ridge-and-pool complexes
occupy 7.2 and 5.8% of the total mire area of the
country (Vompersky et al. 2005).

Mires are affected by the wide range of direct
uses and indirect threats from human activities. In
time, tendencies in mire use are connected to so-
cial development. Active mire use is usually fol-
lowed by increase of scientific knowledge on mires
and peat (Sirin and Minayeva, 2003). Periods of
intensive peat cut and drainage for forestry and ag-
riculture cause overexploitation in some regions
especially those poor in mires. The total area of
peatlands in Russia affected by peat cutting is es-
timated from 0.85 to 1.5 million hectares. But the
total area of mined-out peatlands in 2000 was a lit-
tle over 240 thousand hectares. The rest area was
recultivated and transferred to other land catego-
ries (Peatlands of Russia..., 2001). Economic
changes during the 1990s cause the depression of
peat industry, and large areas of partly worked-out
and non-recultivated peatlands were left aban-
doned. In recent years, however, the peat extrac-
tion has begun to increase again. In addition to the
constant interest in peat as a fertilizer and raw
material for further processing, there is a rapidly
growing demand for fuel peat, primarily for local
needs.

Large-scale mire drainage for agriculture began
in the 1880s-1890s. Drained peatlands were used
as hayfields, pastures, and arable lands. In the
1970s, drained or excavated peatlands were often
used for small private garden plots, especially in
highly populated regions. By the end of 1960s, the

area of mires in Russia that were drained for agri-
culture measured 1.6 million hectares, although it
reached 5.1 million hectares by 1990 (Peatlands of
Russia..., 2001). Currently, many of them are inef-
ficiently used or abandoned, and the drained peat
bed undergoes mineralization and combusts spo-
radically.

Forest drainage work was at its peak in Russia
during the period from 1960 to 1980s. The area of
drained forests exceeded 4 million hectares mainly
by northwestern, western, and central European
Russia. The specially organized ameliorative en-
terprises were economically interested in increas-
ing work loads and decreasing transportation ex-
penses, which did not promote selective drainage
and resulted in its concentrations in distinct areas.
Even being economically ineffective in many
cases, forest drainage helped to improve the forest
management of the territories including forest road
construction. The latest inventory (1999-2000)
registered only about 3 million hectares of drained
forests in the European part of Russia. Many
drained forest areas have undergone secondary
paludification and need reconstruction of the
ditches. Some drained forests especially with
spruce cover are coming to rotation period and
need urgent forest-management measures.

In highly paludified regions, most human im-
pacts on mires are connected with indirect use.
The main is construction of transportation and
other industrial infrastructure. In Russia, it is diffi-
cult (and in many regions impossible) to find a road
that does not cross a mire. Standards imply build-
ing spillway facilities, but they do not support the
natural flow of mire water, and an artificial concen-
tration of it in the upper water by digging drains
usually does not meet with the approval of engi-
neering and environmental agencies. As a resuit,
stretches of flooded and disturbed mires can be
seen along most roads in Russia's forest zone.
Similar impacts are caused by oil and gas pipe-
lines that are laid not only in fossil fuel producing,
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but in other regions of the country. Additionally oil
and gas industry could cause diffusion and impact
pollution and contamination of mires. Like many
European countries, Russia is starting to build up
mires for national and municipal needs. These
lands are often owned by the state and are there-
fore easier to alienate.

The conservation of mires and peatlands in
Russia is still not sufficiently integrated into territo-
rial planning concepts. The mires can be found
within special protected nature areas (SPNA) and
Ramsar sites, but very few of SPNA were estab-
lished exclusively to protect mires. More often
mires are protected in higher paludified regions,
where people are better acquainted with the mires.
In southern regions, where mires are rare, they are
less protected and human acfivity could cause
them to disappear (Minayeva and Sirin, 2000). In
European Russia alone, zapovedniks and national
parks include approximately 700 thousand hec-
tares of mires, while federal SPNA in Siberia com-

ture parks, zakazniks, and nature monuments.
There is no special SPNA category for mire pro-
tection at the federal level, but in the 1980s, the
administrations of some regions in European Rus-
sia introduced the «protected natural mire» SPNA
type in order to implement sectoral resource con-
servation programs. Protected nature areas can
not preserve all mires and support their functions
(Minayeva, 2004), so wise use of mires should be
the main strategy to protect them in Russia. The
sectoral legisiation gives opportunity for mires wise
use as valuable forests, water objects etc., but with
traditional sectoral economic and scientific atti-
tudes regarding mires, Russia needs an integrated
approach for mire conservation and wise use. An
important step towards in this direction was made
through the adoption of the inter-sectoral frame-
work document, «Action Plan for Peatland Conser-
vation and Wise Use in Russia.» (2003). Wise use
principles regarding mires and peatlands are pro-
moted by mechanisms of international conventions

prise as much as 3.5 million hectares of mires. A
certain portion of mires and waterlogged lands is
protected within SPNA's of local importance: na-

and implemented on national level (The mire eco-
systems..., 2004).

REFERENCES

1. Action Plan for Peatland Conservation and Use in Russia (2003) // Wetlands International Russia Programme. —
Moscow, 2003. — 20 p.

2. Minayeva T. & Sirin A. Peatland conservation in Russia: experience and perspectives // Sustaining our peatiands:
Proceedings of the 11th International Peat Congress. - Edmonton, Alberta, Canada, 2000. - V. 1. - P. 231 -
236.

3. Minayeva T. Conserving peatlands by spatial land use planning: the methodology for future // Wise use of peat-
lands: Proceedings of the 12th International Peat Congress. — 2004. - V. 1. - P. 57 - 61.

4. Minayeva T., Sirin A. Use and Conservation of Mires in Russia // Mires — from Siberia to Tierra del Fuego. Deni-
sia 16, zugleich Kataloge der OO. Landesmuseen Neue Serie 2. — 2005. — P, 275 — 292.

5. Peatlands of Russia: towards the analysis of sectoral information / A. Sirin & T. Minayeva (Eds.). — Moscow:
GEOS Publ., 2001. — 190 p. (In Russian).

6. Sirin A. & Minayeva T. The role of C.A. Weber in the development of Russian mire science // C.A. Weber and the
raised bog of Augstumal ~ with a translation of the 1902 monograph by Weber on the «Vegetation and develop-
ment of the raised bog of Augstumal in the Memel Delta» / J. Couwenberg & H. Joosten (Eds.). - Tula: Grif,
2002. - P. 22 -29.

7. The mire ecosystems, Chapter 7. // The biodiversity status of natural ecosystems in Russia. The review / Eds.
V.A. Orlov, A A. Tishkov. — Moscow: NIA-PRIRODA, 2004. — P. 103 — 113. - http://www.biodat.ru/doc/biodiv/ (in
Russian).

8. Vompersky S.E., Tsyganova O.P, Kovalyov A.G., et al. (1999) The paludification rate of the territory of Russia as
factor of atmospheric carbon fixation // Selected scientific transactions on the problem: «Global Biosphere Evolu-
tion. The Anthropogenic Input». The Scientific Council «Global Changes in Environment and Climate». ~ P. 124 —
144 (In Russian). Vompersky S.E., Sirin A.A., Tsyganova O.P., et al. Peatlands and Paludified Lands of Russia:
Attempt of Analyses of Spatial Distribution and Diversity // Izvestia RAS, ser. Geography. — 2005. - No. 5. - P. 39
- 50 (In Russian).

8. Wetland Conservation in the Russian Federation // the leaflet. FCGS «Ecologia». Ministry of Nature Resources of
the Russian Federation. — Moscow: Print and Life, 2005.


http://www.biodat.ru/doc/biodiv/

Section 1

Genesis and Paleoecology
of Northern Bogs

[exesnc v naneoakonorus
00n0T (EBEPHbIX PErMOHOB

West Siberian Peatlands
and Garbon Cycle:
Past and Present

Proceedings of the Second
International Field Symposium,
Khanty-Mansiysk,

August 24 — September 2, 2007




Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru



Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru

Section 1. Genesis and Paleoecology of Northern Bogs 21

[ONOLIEHOBAA JUHAMUKA PACTUTENBHOCTU
U ®OPMUPOBAHUE BOJNOT HA BOCTO4HOM CKINOHE
[PUMONAPHOTO U NONAPHOTO YPANA

T.I' AHmunuHa, H.K. lNaHosa

BoTanuyeckui can YpO PAH, Ekatepunbypr, Poccus

E-mail: natapanova@mail.ru

Uccnedosanuce OMNOXeHUs Mep3MbiXx MOPEAHUKOS, 8CKPLIMbIX ecmecmeeHHbIMU obHaxeHuaMu e be-
pezax pek u 03ep 8 30He necomyHApPb! u ceeepHoli malizu 60CMOYHO20 cknoHa lNonspHoeo u lNpunonsp-
Hozo Ypana, MemodaMmu nanuHonozu4eckozo, bomaHuyeckoeo u paduoyanepodHoz20 aHanu3os. B pe-
3ynbmame ycmaHoeNneHbl OCHOBHLIE 3marbl OUHAMUKU PacmumesnisHOCMU, 3KOMIo2UYecKux ycnosul u
npoyecca mopghoobpasosaHus 8 eonoyeHe om npedbopeansHozo 00 Havana cybbopeansHoz20 nepuo-
doe. B amnanmuveckoM nepuode Ha ecell meppumopuu npouspacmanu maexHbie nieca ¢ npeobnadaHu-
eM enu. MlHmewxcueHoe mopgboHakonneHue npoucxoduno om 9000 oo 4000 nem Ha3ao.

C uenblo U3y4eHns AMHaMUKK pacTUTENbHOCTH,
NpUpoaHLIX ycnoeuit u npouecca 6onotoobpaso-
BaHWUA B roNnoyeHe 8 YUCNe Apyrux UCCNea0BanuchL
OTNOXEeHUs TOpPMAHUKOB YDaneCkon CyGapKTvku.
PaMoOH uccnegoBaHWin pacnonoXeH Ha BOCTOMHOM
cknone MNonspHoro u MpunonapHoro Ypana, B 30-
He NecoTyHAapbt U cesepHon Tanru. CoBpemeHHasn
pacTUTenbHOCTL npeactasneHa Ha [onspHom
Ypane 6epe3oBo-enoBO-NUCTBEHHUYHLIMU PEAKO-
necebamn, Ha [pUNONAPHOM — TEMHOXBOWHLIMM
KeapoBO-ENOBLIMU NecaMmn C NPUMECHID NUCTBEK-
Huubl, 6epessl, B Npearopbsix — COCHul. TOpgaHM-
KW Mep3nble, BCKPbITbIE €CTECTBEHHLIMU 0OHaXe-
HuaMKu B Beperax pek, o3ep W o3epkos. MybGuHa
OTNOXeHn He npesblwaet 2,5 M. OcHoBHble Me-
ToAbl MCCneaoBaHwust — nanuHonorudeckunn, 6ora-
HUYECKWA U paauoyrnepoaHbii aHanusel. o pe-
3ynbTataMm aHanu3oB BbIAENAIOTCA cheayoume
CMEHb! PACTUTENBHOCTU U IKOMOTUHECKNX YCNOBUIA.

B npenbopeansHoM nepuoge (Gonee 9 Thicau
net Hasaa) npeobnanana TpaBAHO-KycTapHUKOBas
pacTUTENbHOCTb: Kapnukoeble Gepesky, uebl, ana-
KW, OCOKM, NONbIHK, Mapesble, pa3HOTpaBbe, CNo-
poBble pacTeHWs (MXW, XBOLUM) B COYETaAHUM C
peakonecbamu 13 6epesbl U NUCTBEHHWUULI, a8 Ha
MpunonspHoM Ypane — ¢ npumeckio enu. Knuma-
TUYECKNE YCNOBUA — XONOAHbLIE U OTHOCUTENLHO
cyxue.

B nauane 6opeansHoro nepuoga (okono 9 000
neT Hasaja) Npov3owno peskoe notennexve. Ha-

Jyanacb gerpagauus MHOroneTHew Mep3noTbl, YTo
obycnoeuno o6pa3oBaHue 3aCTOWHOrO nepeys-
NaXHeHWA NOHWXEHHbIX Y4YacTKOB, mocnegyouwee
3apacTaHye MX BOQHEIMM W BOSHC-BONOTHLIMU
pacTeHusiMM (poros3, YacTyxa, BaxTa, 0COku W Ap.)
M Havano npouecca TopgoobpasosaHus. Ha cy-
xoaonax chopMuposanucb peaKkoCTOMHble neca
NapkoBOro TvNA: fUCTBEHHUYHO-GepesoBbie Ha
MonapHom Ypane u NUCTBEHHUYHO-ENOBLIE — Ha
MNpunonspHoMm.

ATtnantuyeckuin nepuop (8 — 5 000 nert Hasag)
oTtnuyanca Haubonee TennbiMU KIIMMATUYECKUMMU
YyCNoBUAMK, ONTUMANbHLIMU ANA NPOU3PACTAHUA
me3odunbHON dnopul. B 310 Bpems enb pacnpo-
cTpaHvwnack Ha MNMonspHoid Ypan, o6pasoeaB Tam
TaexHbie enoBblie neca ¢ npumechbio bepesbt U nu-
cTBeHHnubl. Ha MMpunonapHom Ypane npouspa-
cTanu XxBoWHble neca Takke ¢ npeobnapaHwem
€Nk, HO C yyacTueM CocHbl U cubupckoro keapa. B
3TOT nepwoa npoucxoauno Haubonblee Topdo-
HakonneHwe: cdarHosbie U OCOKOBO-CarHoBble
Topdha.

Moxonopanne B cybbopeanbHoM nepuoge
(okono 3700 - 3900 ner Hasan) NpUBENo K uspe-
XKUBAHWIO ApPEBOCTOEB, OTCTYNNEHWIO enu, npe-
KpaweHwio Topgoobpasosanust u nocneaylowemy
npomep3aHuio TopdaHukos. Ha MonapHom Ypane
TaexHble fieca CMEeHUNUCL NeCOTYHAPOW, B necax
MNpunonspHoro Ypana yeenuuunochb pacnpocrpa-
HEHWe COCHbI ¥ CMBUPCKOro keapa.
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FIRE ECOLOGY OF BOREAL, WESTERN CANADIAN BOGS

B.W. Benscoter?, D.H. Vitt', and R.K. Wieder’

'Department of Plant Biology, Southern lllinois University, USA
’Department of Plant Biology, Michigan State University, USA
3pepartment of Biology, Villanova University, USA

E-mail: bbensc01@siu.edu

Fire impacts 1850 km’ of western Canadian
peatland annually, altering the structure of the
ground layer and indirectly affecting carbon stor-
age. The extent and severity of wildfires varies
spatially and temporally, creating a mosaic pattern
of post-fire recovery on the peatland landscape
and within peatland complexes. Due to their rela-
tively dryer conditions and denser tree canopy
compared to fens, bogs are particularly susceptible
to combustion. During fire, heterogeneous com-
bustion of vegetation occurs within the bog ranging
from consumption of several centimeters of peat to
completely unburned patches, creating a range of
post-fire edaphic conditions.

Fire has both direct and indirect impacts on bog
carbon cycling. Carbon is lost directly through
combustion of peat and indirectly due to removal of
living vegetation and therefore stoppage of primary
production. Peat accumulation is the net result of
disproportionate rates of production and decompo-
sition, both of which are species-specific. As the
plant community changes during post-fire succes-
sion, peat accumulation also changes through
autogenic control. Therefore, the trajectory of
ground layer recovery is directly correlated with
bog functional recovery and carbon storage.

Through experimental manipulation of the
ground layer in a burned bog, we determined soil
moisture and not diaspore availability to be the
factor controlling recolonization post-fire, with
Polytrichum strictum and Aulacomnium palustre
colonizing initially and facilitating Sphagnum es-

tablishment. To determine the post-fire peatland
vegetation recovery and carbon storage trajectory,
assessments of current ground layer plant compo-
sition, tree canopy structure, and carbon storage
(production, decomposition, surface CO; flux) were
made along a chronosequence of 13 historically
burned bogs, ranging from 1 — 105 years since fire.
Bogs are triphasic post-fire, shifting dominance
from true mosses to Sphagnum mosses, followed
by feathermoss encroachment with time since fire.
Bogs show greater compositional differences
among early successional sites (1 — 11 ysf) than
among more mature bogs (>21 ysf), indicating
rapid changes in the composition of the ground
layer with greater compositional stability over time.
Black spruce (Picea mariana) density and canopy
closure increased over time as well. A similar rela-
tionship for surface carbon storage was also ob-
served, showing an asymptotic recovery trajectory
with large interannual changes in production rates
for 1 — 20 years post-fire and relative constancy
once Sphagnum mosses become dominant.

A simple model based on the projected recov-
ery trajectory indicates that while bogs may re-
commence peat accumulation relatively quickly
post-fire, a substantially greater period may be re-
quired to compensate for cumulative post-fire car-
bon losses, affecting their carbon sink capacity. In-
creases in fire severity, frequency, and extent with
global warming could extend bog functional recov-
ery times, further compromising peatland carbon
storage.
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Section 1. Genesis and Paleoecology of Northern Bogs

R.E. Bloise and D.H. Vitt

Southern lllinois University Carbondale, USA
E-mail: roseb@siu.edu

Thirty-two boreal wetland sites in northeastern
Alberta, Canada, were sampled in order to assess
the mechanisms of initiation and early develop-
ment for different boreal wetland types. From each
site, a 50 cm soil core was taken at the peat/
minerai soil interface. Each core was separated at
the peat/ mineral interface, and both the peat half
and the mineral soil half were sliced contiguously
into 1 cm samples. The peat soil samples were
analyzed for: pH, reduced electrical conductivity,
bulk density, ash-free bulk density, percent organic
matter, water content, and macrofossil content.
The mineral soil samples were analyzed for: pH,
reduced electrical conductivity, base cation con-
centration (Na, Mg, Ca, K), bulk density, percent

INITIATION AND EARLY DEVELOPMENT OF BOREAL WETLANDS

organic matter, water content, and soil texture
type.

Peat soil results found significant variation by
site type for all variables. Significant variation by
depth was found for all variable ,excluding pH and
electrical conductivity. No significant interactions
were found for site type/depth.

Macrofossil analysis shows 78% of the sites
experience fire at initiation. Site types initiate in
similar ways. By 15 cm up the peat column, peat-
forming wetlands are distinct from marsh wetlands.
Peat-forming wetlands differentiate early in devel-
opment. Non-peat-forming wetlands do not seem
to develop into peat-forming wetlands in north-
eastern Alberta, and paludification is the dominant
initiation method.
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y(i0B4A PA3BUTUA BONOT

B 3AMAJIHOM CMBMPM B MO3[JHENENHUKOBLE M TONOLIEHE
(N0 MAMKHONOMMYECKMM IAHHbIM)

O.K. bopucoea, 3.M. 3enukcoH, E.FO. HoeeHko

UucTuTtyT reorpadgpumu PAH, MockBa, Poccun
E-mail: paleo@online.ru; +7 (495) 238 0298

B 3anapHon Cubupu or4eTnuso NposiBUNUCH
KnuMartuyeckue konebaHus BTOPOro nopsiaka, Co-
NpoBOXAAaBLLWE Nepexoq OT NEAHUKOBOA 3noXu K
ronoueHy. PesynbTaTtbl NANUWHONOrMYECKUX uccne-
AOBAHUN M pPaauOYrNepoaHOro AaTUPOBaHWA TOp-
(HAHUKOB W NOACTUNAIOWMX UX O3EPHLIX OTNOXE-
HWA NO3BONAIOT YyBEPEHHO COMNOCTaBUTbL 3TU KNKU-
maruyeckue konebaHua c cobbiTusMU nosaHenea-
HWUKOBbSA, PEKOHCTPYMPOBAHHBLIMU ANA TEPPUTOPUK
EBsponbl: norenneHnemM annepén u noXonoaaHuem
nospgHui apmac. Ha wre 3anagHo-Cubupckoit
paBHUHbI pacTUTENbHOCTL B annepéae umena
KOMMNNEKCHbIWA XapaKTep: MaccuBbl NTMCTBEHHUYHbIX
necos ¢ npumeckio bepesbl U enu Ha Gonee Bnax-
HbIX NOYBAX COMETANUCb C yHacTKaMKU CyXuX cTe-
nei c rocNOACTBOM MONbIHER, 3NakOB U MapeBbiX.
Mo cpaeHeHMIO ¢ annep&aoM, Npu NOXONoAaHNUNA B
no3aHeM Apuace ponb NIUCTBEHHUYHBIX U eNoBbIX
NecoB B pacTUTENbHOM NOKPOBE COKpallanach.
lFocnoacTBO pe3ko KOHTUHEHTANbHOIO XONOAHOro
U OTHOCUTENBLHO CYXOr0 Knumata B No3gHeneaHu-
KOBbE NPEnATCTBOBANO pasBUTUIO NPOUECCOoB 3a-
6onayusanus 8 3anagHon Cubupu B 3TOT Nepuoa.

Havano notenneHus B paHHEM ronoueHe npu
COXpaHEHUN [OBONBEHO BLICOKOW KOHTUHEHTaNbHO-
CTW KnumaTta npueeno k 6bICTPOMY pacnpocTpaHe-
HWIO NecHbIX hopmauuii: MeNKONUCTBEHHbLIX U CO-
CHOBO-NIUCTBEHHUYHBLIX, 8 NO3HEE — ENOBbLIX Ne-
coB. TopcpoobpasoBaHue Ha lore 3anagHoi Cubu-
pu Hayanoce yxe B npebopeane, cHavana 3a cuet

3apacTaHuMs BOAOEMOB, a NO3AHEe B pesynbraTe
3abonaunBaHmns. B ycrnosusax A0CTaTOYHO Tennoro
K BNaXHOro knumarta B 6opeane npouecc pacnpo-
CcTpaHeHua 6onoT oxeatun Gonbuwyw 4actb 3a-
nagHo-Cubupckoi paBHWHLI, NpuW  Haubonbumx
CKOPOCTAX HakonneHwua Ttopda. Hekotopoe 3a-
Meanedne B pacwupeHun GonoT U HakonneHwu
Topda B aTNAaHTMHECKUI Nepuoa ronoueHa MoXHO
OOBACHUTL COKpalWeHUeM yBNAXHEHNS 3a cuer
pocTa UcnapsaeMoCcTU Npu AanbHellem norenne-
HUM, O KOTOPOM CBMAETENbLCTBYET Kak pacnpo-
CTpaHeHWe Haubonee TennontobusbIX NECHLIX ac-
coumalui B TaeXHOW 3oHe 3anaagHow Cnbupu, Tak
¥ 3HAYUTENbHOE NPOABWXEHUE rPaHWUbLl neca k
cesepy. 10 nNanNWHONOrMYECKMM [aHHLIM Hau-
Bonbliee noTenneHue B pernoHe npousowno 6,5 —
5,0 Tbic. neT Hasap.

PocT yBnaxHeHusi, Bbi3BaHHbI NOXonogaHueM
B KOHUe atnaHTuka u B cybbopeane, aan HoBbIN
UMNYNbC PacnpoCTpaHEHUD npoueccos 3abona-
yuBaHusa Ha tore 3anagHo-CuBMPCKOW paBHUHLI.
JT0 noxonogaHue NPUBENOC K COKPALUEeHWI0 ponu
TennonobuebiX NOPOA B COCTABE NECOB U K CABUIY
CeBepHON rpaHuubl neca Ha tor. O6pa3sosaHue
BEPXOBbLIX TOPPAHUKOB B 0XKHOW NOA30HE Tairy, B
NOATaEXHLIX Necax U B NECoCTenu nokaswiBaer,
4YTO pasBUTWE NOXONOAAHWA U YyBenudeHue Bnax-
HOCTW npogomkanuck B 3anagHon Cubupu u B
cybaTnaHTuyeckoe BpeMs.
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BOOTHBIE 3KOCUCTEMBI 3ANAJHON CHUBMPU

O.l'. bbikosa

Cubupckan rocynapcTeeHHan reogesnyeckan akagemusi, Hosocubupck, Poccun

Kaxpoe 60noTo yHWKanbHO W WX Knaccuduka-
uus oTpaxaeT NO3WUMK TOW Hayku, KOTopas Mux
usyyaet. botaHuku pasfnenaloT ux nNo pactutenb-
HOCTHU, noueoeeabl U TopgoBeabl — NO cocrasy
Topda, reonoru u reorpadbl — No pencedy U reo-
NOrMYECKOMY CTPOEHMIO NOXa, rMAPONOrk — No xa-
pakTepy 60N0OTHbIX BOA. JKONOrU Xe paccMmaTpu-
BalOT CUCTEMY «NPUPOAA — HACENEHUE — NPou3-
BOACTBO» NO KOMMNEKCY npu3Hakos GonoT, HO, Kk
CcoXaneHuio, faHHas knaccudukauusa He paspabo-
TaHa, TaK KaK 3agava oueHb CNOXHaA U A0 CUX Nop
He pelleHHas.

Bonota — 3TO 3KOCUCTEMDI, ANS KOTOPbIX Xa-
paKTepHO 3acToMHoe wunu cnabonpoTovHoe yB-
naxHeHuwe, onpegensaowee cneunpuyeckuin xa-
paKTep pacTUTENbHOCTU M 0COObI BONOTHLIN TUN
no4ysoo6pa3oBaHus, BbipaXalWWUACA B Hakonne-
Hun Topda. BonoTta BO3HKKAOT ABYMA NYTAMU: 13-
3a 3abona4yvBaHUA NOYBbLI MNWU U3-3a 3apacTaHuA
BoaoémoB. OcHOBHOE ycnosue Ans ux obpasosa-
HWUA — NOCTOAHHAA M36bITOYHAA BNAXHOCTL (3aBu-
cUT oT ocobeHHocTew penveda, CBOWCTB MOYB U
knumaTa) u eé kayecTBo. [ocnegHee, 3aBucAllee
OT COCTaBa U KONWYECTBA COAEPXALUUXCA B Hei
MUHEeparnbHbIX BelecTs, 0CobEeHHO Kanbuuws, on-
pefensieT KUCNOTHOCTb CPpeabl, BO3MOXHOCTL pas-
BUTUR U AEATENbHOCTU NOYBEHHBLIX XUBOTHLIX W
MUKPOOPraHv3moB.

PactutenbHocTb 60n0T paskoobpasHa no xu3-
HeHHbIM cbopmMam 1 HNOPUCTUYECKOMY COCTaBY U
ABNAETCA BHE30HANbHOW, TaK KaKk BO3HUKAET B CO-
OTBETCTBYIOWMUX YCNOBUAX B Pa3HblX NPUPOAHbLIX
30Hax.

B Hactosuwee Bpems Bce GonoTta AenaTca Ha
Tpw 6onblne rpynnsi;

¢ HU3MHHbIE — BONOTa, yBNAXHAEMblE TPYHTO-
BbIMWM BOJAaMWU, MMeEIOT NNOCKYID NOBEPXHOCTb,
opMNpyIOTCS Npu 3apacTalu BOAOEMOB, pac-
NoNaralTCA KaK Ha Mexaypeubsx, Tak U 8 Aonu-
Hax pex, Ha NoAMax MNu Teppacax. XapakrepHas
pacTutenbHOCTb — onbxa, bepesa, ocoka, TpocT-
HUK, pOros;

s nepexogHble —
ccharHoBbIE MXMU;

« Bepxosble — 6onoTa ¢ 6eaHbIM MUHEpPanbHLIM
nuTaHueMm, (GopMUPYIOTCA B YCNOBUSIX 3acTauBa-
HUS NOBEPXHOCTHBLIX BOA HA NNOCKUX NMOHWKEHUAX
Bofopa3genos. OHNM He CBA3aHbl C rPYHTOBbLIMU
BOAAMU U CYLLECTBYIOT 3a CHET NOCTYNNeHus Bra-
rM M3 aTMocdepHbIX 0CaAKoB. XapakTepHasa pac-
TUTENBLHOCTL — NUCTBEHHUUA, BarynbHUK, KNIOKBa,
nywuua. B ceoo o4epeabt OHM AeNATCH Ha ABa Tw-

npeuvMyulectBeHHa COCHa,

na: necHble — NOKPbITbI HU3KOW COCHON, BEpPecKo-
BbiMU KyCTapHUKaMu, CharHyMoM; rpsinoBo-mova-
XUHHbIE — NOKPbITbI TOPAHLIMKA KOYKamu, U aepe-
BbS HA HUX NPaKTUYECKN HEe BCTPEYAIOTCA.

Tak, Ha Tepputopun Poccun Gonota pacnpo-
CTpaHeHbl Ha cesepe EBponeiickoit yactu, B 3a-
napHow Cubupn, Ha Kamuarke.

PaccmoTtpum 3anagHyto Cubupb (3anagHo-Cu-
H6upckyto pasHUHY), HAa OFPOMHbBIX NPOCTOPax KOTO-
PO pacnonoXeHbl kpynHehwwue B mupe Bonora.
CpegHsia 3a60N0YEHHOCTb paBHUHBLI 0kono 30%, B
necobonorHon 3oHe okono 50%, a B OTAENbHbIX
panoHax (Cypryrckoe flonecbe, Baciworasbe) gocru-
raet 70 — 80%. KpynHeinwum 8 Mupe aensietca Ba-
ctoranckoe 6onoto obwen nnotwagbo 53 Thic. kM2,

O6was nnowapeb TopthaHbIx HonoT 8 3anagHon
Cubunpu 400 TbiC. KM, @ C y4ETOM BCEX APYrUX TU-
nos 3abonoyeHHocT — o1 780 Tbic. A0 1 MAH kM2,
WaBecTHo, uTO B Topche 6onoT coaepxutca 94%
Bogbl. CnepoBartensHo, BCA macca Topcga 3anaa-
Hou Cubupu cogepxut He meHee 1000 kM BOAbI.
370 paBHoO 2,5-neTHemy cToky O6u.

OnaHoobpa3sve penbedpa 3anagHon Cubupu u
3HaYUTENbHan NPOTSKEHHOCTb TEPPUTOPUMA OT NO-
6epexbs CesepHoro flegoButoro okeaHa B rny6b
martepuka co3faer naeanbHole yCnosus AnNs Npo-
ABNEHUA WHMPOTHOW 30HANLHOCTU U NOCTENEHHLIX
nepexonos B Buae NOAR30H. 30HANLHOCTL npea-
CTaBfieHa YETKOW CMEHOW 30H U NOA30H B Hanpas-
neHun c cesepa Ha tor. B npegenax paBHUHbLI pac-
NoNaraloTCA 30Hbl C XapakTEPHbIMU AN HAUX NOY-
BaMM U pacTUTENbHOCTbLIO:

e TYHAPOBaA — N0 OCOBEHHOCTAM npupoabl 30-
Ha TyHOp noapasaenseTca Ha TpU NoAd3oHbl: 1 —
apKTUYECKUX TYHAp, oTnudaeTcs ocobeHHo cypo-
BbIMU YCMOBUAMMU, PACTEHUA UMEIOT BbICOTY BCEro
3 — 5 cM; 2 — TUNUYHBLIX TYHAP — NpefcTaBneHa
MOXOBO-MUWAKHNKOBLIMW  TyHAPaMM W BbLICOTA
KyctapHukoB aocturaet 30 — 50 cMm, a U3 TpaBsHu-
CTbIX pacTteHuid Hauwbonee TunuuHa nywwuua; 3 —
KYCTapHMUKOBbIX TyHAP. B onTumanbHbIX yCnoBusix
CYLLECTBOBAHUA KYCTapHWUKU AOCTMTaIOT 3AeCb Bbi-
cotbl 0,56 — 1,5 M. Ha tore noasoHbl Ha cKNOHax
AONWH BCTpeuaeTcs crenowanca dopma nuct-
BEHHUUBI cubupckoit (Bbicota Bhiwe 1,5 — 2,0 m).
Bo Bcex noasoHax TyHAP 30HanbHble NpUpoAHble
KOMNNEeKCh! APEHNPOBaHHbLIX Y4aCTKOB CO4ETaloTCa
€ MUHEpPanbHLIMU MTMNHOBLIMM BonoTamu U TeEPMO-
KapCTOBbIMU O3epamM.

e NIeCOTYHApPOBaA — oTnuyaetcsa Gonblwoin 3a-
60N0YEHHOCTBIO U PA3BUTUEM KPYMHbLIX BYrpuUCTbIX
TOphAHKKOB.
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e NecHas (necobonoTtHan) — camas obwupHas
13 npupoaHbix 30H 3anaaHoit Cubupu, ocobexHo-
CTbIO KOTOPOW ABNSIETCS NOYTU PaBHOE COOTHOWe-
HWe NecoB Ha NOA3ONUCTLIX U NOA30NUCTO-rNee-
Bbix nousax W cdarHoBblx 60n0T Ha TOPGAHO-
6onoTHbIX NoyBax u Topdax, u3-3a Yero oHa u no-
nyyuna HassaHue necobGoNnoTHOW, a He NEecHOM.
3necb HaxoaATCA OTPOMHBLIE NNOWAAN TaKuX BO-
DOHacbileHHbIX 60NOT, Kak rpAAOBO-MOYaXKMHHbIE
(aBnsioTCA NpeobnafaowuMu), rpPRAOBO-03EPKO-
Bbi€ W TONAHbIE.

 flecocTenHan — NoApasfensaeTca Ha aAse noa-
30Hbl: 1 — cesepHylo, 6onee 3aneceHHyo u 3abo-
NoveHHyl. beanecHbie NpOCTpaHCTBa 3aHATbl OC-
TENHEHHLIMU NYraMn Ha BbLILENROYEHHBIX U ONOA-
30NEHHBLIX YepHo3eMmax; 2 — 10XkHylo, bonee 3aco-
nexHyo. B ee pacturensHom nokpoee npeobna-
A3l0T nyroebie cTenu. JlecucrocTb HesHauuTenb-
Ha. AN necocTenHon 30HbI XapakTepHO CNOXHOe
couyeTaHue OCUHOBO-DEpe30BbiXx nepenecko —
KONKOB — U CTENHbIX, HbiHE pacnaxaHHbIX y4acTkoB
C OCOKOBO-KOYKapHbiMu Gonotamu W CONOHYAKO-
BbiMU nyramu. OCOBEHHOCTLIO siBNSIeTCA CUMbHan
3aCOMEeHHOCTb, WKUpokoe passutue 60noT U MHO-
XecTBO o03ep. JlecocTenL ABNAETCA CaMO# OCBO-
€HHO% U 3aceneHHOW 3oHoin 3anagHon Cubupu.

e cTEeNHan — cBOeobpa3sne 30Hb! 3aKnioyaeTca B
6onbWON 3303ePEHHOCTU, MEHbLUEM Konu4ecTae
ocagkoB, bonee x0NoAHON U MaNOCHEXHOW 3UMe.
Cneacresuem 3TOro ABNAETCA OTCyTCTBUE Ganpad-
HbIX NecoB, 0gHOO6pa3ue pacTUTENLHOFO NOKPOBa
¢ npeobnapaHuem cubupckux BWAOB, MeHbluas
MOLWHOCTb NoYB U Bonee BbLICOKOE coaepXaHue B
HUX rymyca (npeobnagaioT oBLIKHOBEHHbIE W HOX-
Hbl€ YEPHO3EMbi M TEMHO-KALLTAHOBbLIE NOYBbI).

3oHanbHble TUNbLI NOYB — TYHAPOBO-rNeeBble,
noA30NUCTbLIE, AEPHOBO-NOA30NUCTLIE, YEPHO3EMbI
¥ TEeMHO-KAlWITAHOBLIE — NPUYPOYEHLI K OTHOCK-
TENLHO APEHUpPOBaHHbLIM TeppuTopuaM. B 3anan-
HOW Cubupn He TONbLKO B TYHAPEe W NecoTyHape,
HO W B necobonoOTHOW W NEeCcocTenHoW 30Hax
6onbwue nnowaau (okono 1/3) 3aHUMaiOT nony-
ruapomopdHbie nNousbl. OHU HOPMUPYIOTCA B yC-

nosuAx GrM3koro 3aneraHus rpyHToBbIX BOA U ne-
pUOANYECKOro NepeyBnaXHEHUs BCEro NOYBEHHO-
ro NpoUNA UNKU €ro HWKHER YacTh, 4TO BbI3bIBAET
pa3BuUTHE NPOLECCOB OrneeHnn. Takumn nousamu
ABNAIOTCA rNeeso-NoA30oNUCTbLIe U 6oN0THO-NOA30-
nucTble, pa3BUTbie NOA XBOWHLIMWA NECaMM, a Tak-
e NyroBo-4epHO3eMHble NOYBLI, LWWPOKO pacnpo-
CTpaHeHHble B NecOCTENnHOW 3oHe. [epHoBso-
noa3oNucTeie NouBbl 3anagHoi Cubupu otnuua-
I0TCA OT CBOUX €BPONEWCKUX aHanoros Talke Ha-
fIM4UEM NPU3HAKOB OFNEEHUs, a YEpPHO3EMbl U
TeMHO-KaLWTaHOBLIE NOYBLI — CONOHLIEBATOCTLIO.

MepeyBnaXHEHHbIE TEPPUTOPUMU 3aHATHI MUA-
poMop(HbLIMA NOYBAMKU, CPEAN KOTOPLIX B ceBep-
HOW yacTu 3anagHo-Cubupckon paBHUHBLI rocnoa-
CTBYIOT  TOP(PAHMCTO-60NOTHHIE U TOpdAHO-
6onoTHLIE, @ B KOXHON 4YacTW Hapady C HUMU
06blyHbI CONOHULI, CONOAKM, BCTPEHAITCA Takke
CONOHYaKW.

Bonbwue nnowaau 8 3anagHon Cubupmn 3aHu-
MaeT NOWMEHHaA pacTUTENbHOCTb, NPeACTaBNEeH-
Has NpeuMyLLEeCTBEHHO NyraMu U B MeHblen me-
pe kycrapHukaMu. WKUpOKONUCTBEHHbLIX nopoa
npakTuyecku Het. CmellaHHble neca 3gecb npea-
CTaBneHbl COCHOBO-6epe30BbIMU.

B cBA3N C LWUMPOKUM pa3BUTHEM rmapomMopdus-
Ma B pacnpefeneHuud noys U pacTMTENbHOCTU B
3anagHon Cubupu Gonbllyld ponb UrpatoT xapak-
TEp W IycToTa pacqNneHeHnus TeppuTopun, onpeae-
naWmKe cTeneHb ee APeHUPOBAHHOCTU. NS Kax-
DOW 30HbI TUNUYHO COMETaHUEe 30HANbHbIX NOYB U
pacTUTENLHOCTH, NPUCYLUNX APEHUPOBAHHLIM y4ya-
CTKaMm, ¢ onpeaeneHHbIMU TUNaMKU TMAPOMOPEHBIX
KOMNEeKCcoB.

UsyyeHue OONOTHbIX 9KOCMCTEM noO3BONseT
cucTeMaTusuposaTthL ApeacTtasneHus o6 aTux
obbeKkTax, ycTaHoBUTb UX WHAMBMAYaANbHbLIE OCO-
GEHHOCTN K XO03ANCTBEHHOE 3HaveHue, a TaKke
onpeaenuTb ONTUManbHbin CNOco6 Mx ncnonb3o-
BaHuA (Topc — 3TO M TORNMBO, U NPOAYKUMA ANS
CenbcKoro Xo3AlCTBa, B MeTannypruu MCnonb3y-
€TCA B Ka4yecTBe KOKCa, a B CTPOMTEnbLCTBE — ner-
KOro 3anonHUTens u Tennon3onaTopa u 1.4.).
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labieniec peatland is situated near Lodz (25 km
in east) in the area of Wzniesienia Jydzkie Land-
scape Park (Kurowski, 1998). Peatland is located
in morainic upland in watershed area with Mrozyca
River to the west and Mroga River to the east. The
peatland basin, with the area of over 2 hectares
(4.9 acres), is situated in the central part of the
oval basin (without flow) 1.5 km (0.9 mi) long de-
pression, which was formed during the ice melting
of the Wartian Glacier as meltout depression with a
highly varied bottom configuration. Peats and lake
sediments were deposited within this area proba-
bly from the end of the Warta Glaciation until the
Upper Plenivistulian.. Biogenic deposits of the Late
Vistulian and Holocene were formed only in the
deepest part of the depression, i.e. Zabieniec
peatland basin.

The peatland under examination is currently lo-
cated in a farming landscape. Archaeological ex-
cavations indicate it was a very sparsely populated
area during the prehistoric times. Only one settle-
ment was discovered immediately south of the
peatland. It was interpreted as a settlement of the
Bronze Age people. There are also two other sites
with single fragments of ceramic pottery dating
from the late Middle Ages or the early Modern
Times. The upland surrounding the peatland was
first inhabited probably as late as in the Modern
Times, which provides a good opportunity to ob-
serve palaeoecological developments in natural
settings undisturbed by human activity. The peat-
land surface was partly transformed during a peat
excavation in the 19" and 20™ centuries. The con-
temporary flora and vegetation of the Zabieniec
Peatland became the object of scientific investiga-
tion several years ago (Ciewlak, 2000). The peat-

land sediments have been studied for the past
few years. An initial study has revealed a series of
biogenic sediments with a thickness of about
12 metres, which is unprecedented in the oldgla-
cial zone in Poland. The palynological study made
it possible to determine that the bulk of the filling is
made up of the Holocene peat and gyttia (Balwierz
et al., 2002). The current research is financed by
Poland's Ministry of Science and Higher Educa-
tion.

The current research activities are focusing on
the analysis of one core of sediments (Z-2). Base-
ment sediment of biogenic complex is sand. From
16.10 to 12.40 m is mineral and organic silt, above
is clayey gyttia. From 10.75 to 8.30 m the basin is
filled with lightbrown detrital — clay plastic gyttia. n
the layer between 8.30 and 6.05 m, fine detrical
brown gyttja was accmulated. Gyttja is elastic and
the content of mineral components, without cal-
cium, varies between 8.9 and 5.4%. From 6.05 to
5.2 m in the profile two layers of brown moss peat
were identified, which are separated by coarse
detrical gyttia. At the 5.20 — 3.80 m level, brown
coarse detrical gyttia has been identified. Peat
sediments are found at 3.80 metres and upwards.
The age of the bottom of the peat has been dated
as the middle of the Subboreal period (36901BP).
In the 3.80 — 3.60 m layer, these are peats con-
sisting of brown moss The higher layer of up to 3.2
m contains sedge —moss peats. Still higher, one
finds peats of transition bog peat (between 3.20
and 1.20 m). Initially, these are bog-moss peat and
then (at 2.15 — 1.20 m), sedge-moss- bog peat. In
the transitional peats, at the 1,20 — 0,65 m level,
Sphagnetum magellanici typicum var. z Scheuchz-
eria palustris started to grow. The beginning of bog
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peat sedimentation was set at about 1400 years
ago. At 0.65 — 0.38 m, one can observe a gradual
eutrophosation. Apart from the bog peat compo-
nents,sedges became more prominent and the
Carex elata, typical for fen peats, appeared, too.
Only at 0,38 — 0,15 m, there is a clear drop in the
presence of bog peat species, while there is an in-
crease in the frequency of species contributing to
the moss fen peat. In the top layer (up to 0.15 m),
habitat was again impoverished in respect of the
nutrients, which is evidenced by another rise of
sphagnum in associations. At the same time, a thin
layer of weak (5%) sedge-moss-bog peat was
formed.

The pollen analysis was employed to carry out
an initial study of a fragment of a core (?) from 0 to
7.25 m. Four local levels of pollen communities
(LPAZ) were distinguished: Corylus-Alnus (7.25 -
4.55 m), Quercus-Alnus-Corylus (4.55 — 3.25 m),
Carpinus-Fagus-Abies (3.25-0.45 m), Cerealia-
Poaceae (0.45 — 0 m). Corylus-Alnus LPAZ was
correlated with the Atlantic period, while Quercus-
Alnus-Corylus and Carpinus-Fagus-Abies were
correlated with the Subboreal period, and Cerealia-
Poaceae with the Subatlantic period. The first
piece of human activity in the form of Plantago
lanceolata and Rumex acetosella pollen seed
(found at 6.95 m and associated with cattle graz-
ing), can be found in the lower part of the pollen
level Corylus-Alnus. The presence of these seeds
does not entail other changes in the plant cover. It
is then possible that they come from distant trans-
portation. In the top of the pollen level Quercus-
Alnus-Corylus (above sample from 3.75 m, which
was dated 3690150 BP to be found again polien
seeds Plantago lanceolata, Rumex acetosella and
first pollen seeds of cereals, also Polygonum
lapathifolium. There are traces of crops and graz-
ing. In this episode in forest community hanzel and
oak share decreased, while pine share increased.
Single pollen seed plants connected with human
activity were observed in all pollen level Carpinus-
Fagus-Abies, but changes in plant cover were very
small in this period. Violent changes in natural
plant community, caused by human activity, can be
found at 0.45 m (Cerealia-Poaceae). The share of
pollen seeds of cereals, weeds and meadow plants

increased. In this period considerable deforestation
occurred accompanied by the appearance of
farming land.

The testate amoebae record covers the period
of the last 1400 years of the peatland develop-
ment. First shells occurred on the boundary be-
tween bog and transition bog peat sediments
(130 cm). A very significant change in species
composition was recorded at the depth of 45 cm.
Species characteristic of mineral soil and generally
dry conditions — /Centropyxis aerophilal began to
dominate. The mineral character of the peat was
confirmed by a loss in the ignition analysis. Such
change is due to the nature of sediment deposition
and it was probably caused by deforestation of
peatland catchment.

The Cladocera communities (from 3,8 to 0,3 m)
recorded at the site as well as the characteristics
of their developmental phases reflect the final
stage in the history of the reservoir. The conditions
were conducive to the development of the Clado-
cera fauna, particularly those living among other
plants. The trophy increase was a one-off occur-
rence in the reservoir and may have been influ-
enced by human activity.

In the Tabieniec peatland surroundings, the ar-
chaeologic research has been undertaken. So far,
only two points have been documented with 6 and
2 fragments of pottery dated late Middle Ages or
Modern Period. Within 350 m of labieniec, the ar-
chaeological site Syberia Dolna, was registered as
site one during the surface survey. At this site, only
three fragments of pottery dated from the Bronze
Age were found. In the labieniec vicinity the geo-
chemistry survey has been undertaken as well. By
means of a field method of estimating phosphorus
(P) quantity in the ground, we have registered a
few areas with an increased quantity of phospho-
rus, probably due to anthropogenic influence. The
archaeological survey documents some very rare
evidence of human activity in Prehistoric and Early
Historic Periods.

The results of the palaeoecological studies ob-
tained so far , show the mire evolution as having
been almost undisturbed by human activity. Only
the top of peat (at 0.5 m down from the surface)
sedented in anthropogenic conditions.
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NVHAMVKA MNOLAZEN TEPMOKAPCTOBbIX O3EP
KAK WHOWKATOP KNAMATUYECKMX NM3MEHEHN

(MO OAHHBIM HA3EMHOTO 11 KOCMIWYECKOrO MOHWUTOPWHTA)

C.H. KnpnoTunH” HO.M. MNonniyk”,

H.A. bpbikcuHa”t, B.l. lHenpoBckaa”™

' TOMCKUIA rocyAapCTBEHHbIV YHUBEpPCUTET, ToMck, Poccus
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CTaTbsa nNpofjo/mkaeT cepuo Ny6avKaumii, NOCBSILLLEHHbIX ONUCaHWNI0 CTPEMUTE/IbHOIO TasHUS Mep3-
NbIX 6yrpucTbiX 6010T (Nasib3), HayaBLerocsa B cybapkTuke 3anagHoin Cnbupn 5-6 neT Hasag. OHO
NPOUCXOANT OAHOBPEMEHHO C COKpalleHMeM NoLiaan NonsipHbIX NakoBbIX NbAOB B ADKTUKE B le THee
Bpems (Connor, 2005), n o6a npouecca, HECOMHEHHO, UMEKT OO6LLYI0 NPUUNHY.

Oxupaetcs, 4To rnobanbHoe noTensieHe Ku-
MaTa, cTaBllee, MOXasyi, camMol 3HauYMMOI 3KO-
nornyeckolri npo6nemoi, 6yaeTr Hambonee owyTu-
MO NPOSIBAATLCA B BbICOKMX (CEBEPHbIX) LUMpOTax.
Bonee T0Oro, MMeHHO cybapkTnyeckme naHawadThbl
ABNAOTCA Hambonee 4YyBCTBUTE/IbHbIMU K Temrie-
paTtypHbiM W3MEHEHUsIM, B CU/ly TasHUSA BEYHON
mep3noTtbl (Callaghan & Jonasson, 1995). [lpu
3TOM 3anagHo- W cpegHecubupckan CybapkTuka
TenneeT 3HauuTeNbHO ObICTpee, Yem Apyrve pe-
rMOHbI MUpa: 3a nocsiegHee cTofieTue cpeaHero-
JoBas Temnepartypa 34ecb noBbicunacb 6osee
yem Ha 3°, a B 3MMHee Bpems — Ha 4° (Jones and
Moberg, 2003).

BbyrpucTtble 6onota Cybapktnkm 3anagHoi Cu-
6upn ABNAIOTCA 3amMevaTesibHbIM NPUPOAHLIM WH-
OVKaTOpOM KIMMaTUYeCcKUx u3MeHeHuin. CerogHs
B 9TOM pervoHe B cufiy 6o05ee peskoro nortense-
HUA KIMMaTa, O0OYC/IOBMIEHHOIO0 BbICOKOW cTerne-
Hbl0 €ro KOHTUHEHTa/IbHOCTU, MNPOUCXOAAT Mpo-
Leccbl, C KOTOPbIMA CKaHAMHaBCKMEe CTpaHbl, Ka-
Hafa u AnAcka CTOSIKHYTCA TOJIbKO 4epe3 He-
CKOJIbKO /1eT, U B 3TOM cMbIc/ie 3anagHas Cubupb
ABNSAETCHA YHUKa/IbHBbIM MPUPOAHBLIM MOSIUTOHOM.

Jo HepaBHero BpemMeHW naHAwadpT Mep3sbixX
6yrpucTbix 60M10T HaxoauscsA B AOCTATOYHO CTa-
6unbHOM cocTosHuKM. Habnwganace cBoeobpas-
Has «nynbcauus» MNOBEePXHOCTU, 06YycC/lIoB/eHHas
B3aMMHbIMX NepexofamMy 3/71eMeHTOB naHgwadra.
O6Llyl0 cTpaTerMio 3TOro Lukia NpeBpaLlLeHuil
MOXHO BbIpa3nTb B BUAE Criefylolwed CXembl;
Mep3nblli 6yrop Mor pactasTb U Yepe3 Ccepuo Mo-
YaKMH BO3pacTawllein 06BOAHEHHOCTU npeBpa-
TUTbCA B TEPMOKApPCTOBOE 03epo; 03epo, c6pocus
CBOV BOApbl B APYroii BoAOEM, MOI/I0 NPeBpaTUTb-
CA B CNyLEHHOe 03epo — Xacblpeil; B AHuLLe ono-
POXHEHHON 03epHON KOTNOBMHbI OObIYHO HauvMHa-
NloCb Mep3/10THOoe My4yeHue, npuBojsLLee K BOC-

CTaHOB/IEHNIO Mep3/ibix ByrpoB (KupnotvH u ap.,
1995; KnpnoTuH u ap., 2003) (puc. 1).

Mep3nbiii
6yrop MouaxunHa
CTapblii Tepmo-
xacblpei KapcToBoe
03epo

Monopoii
xacblpein

Puc. 1. Cxema LUMK/IMYECKOW CyKLECCUN pa3BUTUS
ns0CKObYrpncTbix 6010T

Takum ob6pas3om, B 3anagHocumbupckoin Cybapk-
TMKe AnuTenbHoe Bpems Habnwjasncsa focTaTtouvHO
YCTOMYMBbLIA GanaHC KPUOreHHbIX TIpogecdBi Tep-
MWYECKOro Kapcta u Mep3noTHoro nyyveHus. OfHa-
KO B nocriegHve rofbl Npou3oLLIO HapylleHue cy-
LLlecTBOBaBLLEro paHee GanaHca Mexay HUMW, 4To
npveeno k cbot umkna. CerogHs TepMOKapcCT 3a-
METHO AOMUHUPYET, U Aerpagaums Mep3noTtbl yxe
oxBaTu/ia 3HauuTeNbHble nowaan Gyrpuctoix 60-
NoT. EcTb BCe OCHOBaHWsS rOBOPUTbL O TOM, YTO OMK-
CaHHas Hamu UMKIMyeckass cykueccus npuobpena
JINHENHbIA XapakTep, HanpaBfE€HHbIA B CTOPOHY
ycuneHns Tepmokapcta (KnpnotuH u gp., 2004).
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Ha Tepputopun, npunerawowleli k Tpacce HoBbliit
YpeHroii — MaHrogbl (65° — 67° c.w.; 74° - 75° B.4.),
6blI 06HApPYXEeHbl spkue cBuAeTeNbCcTBa Havas-
Lerocsi CTpemMUTEsIbHOTO U HeobpaTMMOro TepMmo-
KapcTa. TepMoOKapCcToBble NPOcajky Ha NOBEPXHO-
CTU N/IOCKUX HEeHapyLUEeHHbIX Mep3/biX Oyrpos
pa3BMBaAKOTCA HACTO/IbKO CTPEMUTESILHO, 4YTO Jflu-
LWaNHVKN 1 KyCTapHWYKN MPOCTO YXOAAT Nof Boay,
a charHoBble MXM B GO/BbLUMHCTBE Cy4YaeB Aaxe
He ycnesalT NOCeSIMTbCA INO0 TOSIbKO HaunHaoT
3acensTb 3TN CBeXre 06BOAHEHHbIe yyacTku. [Mo-
[O06HLIMM Npocagkamun 3aHATO B cpegHem 5 — 10%
NOBEpPXHOCTN 06CnefoBaHHbIX HaMW NSIOCKOBYrpu-
CTbiX 60710T (KupnoTtuH u gp., 2004).

Kpome TOro, cyLecTBEHHO YyBefIMYnBatoT CBOK
naowlab TepMokapcToBble o3epa. Tak, beperosas
JINHNA HEKOTOpPbIX 06CneAoBaHHbIX HaMU KPYMHbIX
o3ep (6onee 1 kM B MOMeEpeYHUKE) CABMHYACb No
camMbiM CKPOMHbIM npukMgkam Ha 10 - 20 wm.
CpefHvie 1 Menkne o3epa Takxe 3aMeTHO yBesnn-
umBaloT cBou nnowaan. Mo 6eperoBoil Kpomke
3TUX 03ep OTYET/IMBO MpocMaTpmBaeTcs nosoca
(wupuHoii 1 - 3 M) cBeXe3aTon/eHHbIX, yealwmx
noA BOAY KYCTapHWYKOB, 4alle Bcero 6arysbHuka
U KapnvMkoBoW 6epeskn. Cyas No COCTOSIHUIO KyC-

66-30'0"N-

65*30'0"N-

64-30'0"N-

TapHWYKOB, 3TW CTPEMUTESNIbHbIE M3MEHEHUs Mpo-
M30LLNM COBCEM HeAABHO, 3a nocnegHue 5-6 nert,
a B HEKOTOPbLIX Criyvasix KyCTapHUYKM Oaxe He yc-
nenv NornbHyTb.

B nocnegHue rogpl B CMBMPCKO ApKTUKE 3a-
METHO aKTMBU3MPOBASICA CMYCK TEepPMOKapCTOBbIX
o3ep (Smith et al., 2005). C ogHOI" CTOPOHbLI, 3TO
3aKOHOMepHas CcTagusi ONWCaHHOW Hamu Bbllle
LUUK/IMYECKOM CYKLLECCUN 3HAOTEHHOrO pPa3BUTUS
nnockobyrpmctoro 60/10THOrO komnaekca. MHorue
o3epa 3anagHoii Cubupy Ha NPOTSHKEHUMN ThicsYe-
NeTuin ecTeCcTBEHHbIM 06pa3oM MnpeBpalla/icb B
xacblpen (cnylieHHble o03epa), cbpacbiBasi CBOU
BOAbl B Apyrve BoAOeMbl U BOAOTOKU. OAHAKO Bce
Oeno 34ecb B HOpMax U TEeHAEHUMSIX: NPOCTPaHCT-
BEHHas MoO3auka flaHAwadToB CO ChyLEHHbIMM
o3epamMun yb6eauTenibHO MokasblBaeT, 4YTOo WX UcC-
4Ye3HOBEHME CBSA3aHO C NPOrpeccupyloLuM TastHU-
eM mep3noTbl (Smith et al., 2005; KupnotuH u ap.,
2006).

Ona  uv3yyeHuss [OUHAMUKA  TEPMOKapPCTOBbIX
03ep 6blIM BbIOpaHbl TPM TECTOBbLIX y4yacTka B
paiioHe HoBoro YpeHros (puc. 2 u 3), TeppuTopuu,
rae no HawmMMm HaseMHbIM HabMiAeHUsIM npouec-
Cbl TEPMOKapCTa NPOSB/AKTCA Hanbosee SpKo.

_67"0'0"N

-66'30'0"N

-66*0'0"N

-65-30'0"N

-65"0'0"N

Puc. 2. Cxema pacnosioXeHusi TECTOBbIX YUYacTKOB B paiioHe HoBOro YpeHrosi
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Puc. 3. ®parmeHT KOCMUYECKOro CHUMKa Tepputopumn TY-2, Ha KOTOPOM BUAHbI
TepMokapcToBble 03epa (1) n xacbipen (2)

[aHHble aHanM3a M3MeHeHW MowWaan 03ep Ha TECTOBbIX yyacTkax B pailoHe uccriefoBaHui npuee-
O€eHbl B Tabnuue.

AHanNn3 n3MeHeHuii Nowaam o3ep B paioHe HoBoro YpeHros

O6Lan xapakTepucTmka n3meHe- O6L1ast XxapakTepucTmka naMeHe-

HUA Naowaau osep Ha TY- 2:

1 03epo He N3MeHWI0 CBOIO N/IoLWab;
15 o3ep cokpatunu naowaan, U3 HuX:
—1 03epo NpeBpaTU/IOCh B «Xacblpe,
—14 03ep cokpaTun CBOW naowanu;
24 o3epa yBesiMuuaM CBOK niowasb

O6Lwan xapakTrepucTnka nsmeHe-
HVA nnowaan osep Ha TY- 3: HUSA nnowaam osep Ha TY-4:

1 03epo He M3MeHWNo CBO NoWwaab; 1 03epo He N3MEHWU/I0 CBOK Nowasb;
16 o3ep rakpartunn nnowaan, U3 HUX: 24 o3epa cokpaTwuav naowaan, u3 HuX:
- 4 03epa NpeBpaTUINCL B «Xacbipen», - 9 03ep NpeBpaTUINCL B «Xacblpen»,
—12 o3ep cokpatH[H cBon nnowaaun; —15 o3ep cokpatH[TH ceBon naowaau;
18 o3ep yBesiunnn cBoOO nowans 13 o3ep yBennuuam CBO naowaib

KonuuecTBeHHbIN aHann3 KoninyecTBeHHbI aHann3 KonunuecTBeHHbI aHanm3
CymmapHas nouaab o3ep coctaB[]rma CymmapHas niowaib o3ep coctaBuia CymmapHas nolas o3ep coctasuna
B 1973 r.-4609,1 ra, B 1973 r.-4158 ra, -B 1973 r. - 5293 ra;

B 2005 r.-4320,3 ra. B 2005 r. — 3259,6 ra. -B 2005 T. — 3448,3 ra.

CokpallieHne obuieii nnowaan ozep  CokpalleHve oblueli nnowaamn ozep  CokpallieHve o6Leit niowaam osep
cocTaertTio 288,8 ra oTcTaBuio 2898 ra cocTtaBuno 1844,7 ra

OTHOCKTE/IbHOE CoKpalleHune OTHOCUTENILHOE COKpallleHne OTHOCUTE/IbHOE CoKpallleHne
CyMMapHo niowaan osep CyMMapHoOi nnowaan olep CyMMapHoOi nsowaan o3ep

coctaBuno 6% cocTtaBuno 22%

MpuBeaeHHble faHHble ybeauTeslbHO MokKasbl-
BatoT, 4yto B CybapkTuke 3anagHoii Cubupun B cuny
pe3koro ycwuieHus TepmokapcTa npoTekawT ABa
KOHTpPacTHbIX Mpouecca: paclmpeHne niowaan
TEPMOKapCTOBbIX 03ep W WX WUCYE3HOBEHWE B pe-
3ynbTaTe ONopoXHeHus (cnycka), npuyem nocneg-
HWIM npouecc sIBHO npeo6nagaeT. AKTMBMU3aLUA

cocTaB[]mo 35%

TEePMOKapCTOBbIX I'IpOFIB}'IeHI/IVI AB/IAETCA HecCo-
MHEHHbIM crieaAcTBMeM nMnoTernsieHna KnmmMarta B
3TOM pEernoHe.

ViccnepoBaHns ObliM  NpoBefeHbl Npu  nog-
nepxke INTAS 03-51-6294, NPR n Po®dU (05-05-
98002).
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0 FEOMIOrMYECKOM NPUPONE 3ANEXEN )
BEPXOBbIX COATHOBbIX BONIOT TAEXHOW 30HbI

I'.J1. MakapeHko

TBepckow rocyaapcTBeHHbIN TeXHUYECKUA YHUBepcuteT, TBepb, Poccun
E-mail: mgl@tvcom.ru

lNonywyeHa nocnedosamensHOCMb MOPGhOHAKONNEHUss MaexHod 30Hbl. CmeneHb mpoghHocmu cpedsi
mopghoHakonneHus 8 pacmumernbHOM nokpoee Gonom onpedensiom 38mpogHbil U onuaompogHbll
munsl 6onomusix pacmerul-mopghoobpasoeamenel. 10 KOMMIOHEHMHOMY cocmasy 06pa3ylouuxcs
mopghaHbIX omnoxeHul evideneHs! 38mpoghHas U 0nu2oMpoghHan 2pynnbl COXPaKUBLIUXCA pacmu-
mesnbHbIX OCMAaMKo8 U Pa3fnoXusWancs pacmumesnbHas Macca (CmeneHb paanoxeHus). Ha amol ocHo-
ge pa3spabomaHbl zeHemudecKkas Knaccughukayus mopgaHbix omnoxeHul u cmpamuzpaguveckas
knaccucghukayua 3anexell. BoiagneHsl 3aKOHOMEPHOCMU €CMECMEEHHbIX YCNoeul 3anezaHus, cocmaea u
npupodHsix ceolicme mopghsiHbix omnoxenud. lNpusedeHa obobweHHan Modens cmadud u amanos pas-
eumusa 3anexnozo cnos bonom. Bbidenexbl mpu 2pynnbl 20PU30HMANLHO20 KOHMaKmMa-nepexoda 3a-
NexHo20 cnos u3 3empogbHol cmaduu paszsumus 68 0nu2ompoghbHyIo, OUeHeHa uX OMmHOCUMenbHan
ecmpeqyaeMocme, u 0N Kaxool u3 2pynn npueedeHbl cpedHUe noKkazamenu npupoOHbIX ceolicme mop-
haHbIX omnoxeHul 3anexHozo cnoa 6onom. Pesynbmamsi Mo2ym Bbimb eocmpebosatibl Ona pewenus
HayyHbix U npakmudeckux 3aday: no dugpgbeperyuayuu u npupodooxpaHHoMy obycmpolcmey meppu-

mopud, 1o oueHKe ux pecypcHo2o nomeHyuana e o6nacmu payuoHansHoO20 NpUupPodonoNb308aHUS.

bonora — ato 6monoruyeckuin pecypc 8 XusoMm
€CTECTBEHHOM COCTOSIHUM (pacTUTENLHLIW NOKPOB
u ero obutatenn, noaaepxUBAIOWMNIA CaAMOpPa3Bu-
Tue BONOTHON IKOCUCTEMBLI) U NPUPOAHOE NoMnes-
Hoe uckonaemoe B OpMe reonorudeckoro Tena
(TopaHoe mectopoxaenue). UccnenoeaHuio Gbli-
nn noasepruyTol 6onota: XXapkoscku Mox, Tepe-
necoso-I'pagckoe n Yuctuk (Teepckas obnactb),
Paenckoe (MckoBckas obnacts), HenaszsaHHoe u
Teepckoe (Kapenus), CbiTOMUHCKOE U YCTb-
KoHawuuckoe (TiomeHckas obnactb).

CreneHb TpodHOCT cpeabl TOpOHAKONNEeHUA
B pacTuTenbLHOM nokpose BonoT onpeaensioT as-
TPOMHLIA K ONUIOTPOMHLIA TUNLE BONOTHLIX pac-
TeHwi-Topcoobpasosatened M TPexXKOMNOHEHT-
HbIW cOCTaB TOPMAHLIX OTNOXEHWIH, Kyaa BXOAAT
thaktuyeckoe npoueHTHoe coaepxaHue 3BTpoc-
HbIX W ONUrOoTPOMHLIX PacTUTENbHLIX OCTaTKOB,
creneHb pasnoxenus. Mo creneHu TpoghHOCTH
cpeabl TopdoHakonneHwuss paspabortaHbl: 0606-
uleHHan mogenb pa3sBUTUA 3anexHoro cnos 6o0-
noT, reHeTudeckan knaccugukaums ToppaHbIX OT-
NOXeHWA U reHeTudeckan knaccucukauva Topds-
HbiX 3anexen. BoiaBneHbl 3aKOHOMEPHOCTU YCno-
BWA 3aneramus, COCTaBa U NPUPOAMLIX CBOICTB
TopAHbIX oTnoxexun (Makaperko, 2006a; 2005).
PaspaboraHa anpuopHas reonorudeckas mogenb
pasBUTUSA TPAQOBO-MOYAXUHHOIO U rPAROBO-03ep-
KOBOrO pacTuTenbHbiXx komnnekcos (MakapeHko,
20066). Mo reHeTuyeckon knaccudukayuu Topchs-
HbIX OTNOXEHWIR, KOrAa OHW NOMHOCTLIO COCTOAT U3
3BTPOCHHLIX PaCcTUTENMbHLIX OCTaTKOB MNW nocnej-
Hue npeobnanaloT Han ONUrOTPOIHLIMU, NX OTHO-
CAT K 3BTPOMHOMY (HW3UHHOMY) Tuny. Ecnu xe
TopdAHbIE OTNOXKEHWUA NONHOCTLIO COCTORT U3 ONU-

roTpochHbIX pacTUTENbHLIX OCTATKOB MNW nocnef-
Hue npeobnaaaloT Hag BTPOPHLIMKU, TO UX OTHO-
CAT K ONUroTpochHOMY (BEpXOBOMY) TUNy. BHYTpU
Kaxnoro tuna ebigensior 3 rpynnel u 6 knaccos
TophaHbIx oTnoxeHuin (MakapeHko, 2006a). B co-
OTBETCTBMU C reHeTUYEeCKON knaccudukaumen 3a-
nexen no creneHn TpoHOCTU cpeabl TopdoHaKo-
nnexHus (puc. 1) AnNs pasnuyHbIX YCNOBUIA hopMK-
POBaHWUA PSAOBO-MOYAXUHHOFO U TPAQOBO-03ep-
KOBOro koMnnekca Oblin ycTaHOBNEHbl TUNOBbIE
pa3HOBUAOHOCTU TPYNN TFOPU3OHTASNbHOTO KOHTAKTa
nepexona 3anexHoro cnos u3 3BTpoHOM CTaaum
pa3suTMA B ONUIOTPOMHYI0 M WHAEKCHbI ABYXCTa-
OVAHOrO CTPOEHUA 3anexHoro cnos. B cocrase 3a-
nexen BLIABNEHO OTCYTCTBWE NEPBOW rPyNMbl KOH-
TaKTOB, KOTA@ €€ HWKHAS NPUKOHTAKTOBasA 4acTb
cnoxeHa 3BTPOMHLIM FYMU(UUUPOBAHHLIM TOp-
¢dom 3g. B 3anexHom cnoe 6onot npu nepexone ot
rPRAOBO-MOYAXWHHOTO PAcTUTENLHOIO KOMNAEKca K
rPAAOBO-03EPKOBOMY BO3pacTaeT OTHOCUTENbHas
BCTPE4aAEMOCTb TpeTbel rPynnbl KOHTAKTOB.

B obwem suae npouecc TopcgoHakonneHus Ha-
YWHaeTCR C 3BTPO(HOA CTaaunM W 3aBepluaeTcs
onuroTpocHOW. Kaxxaas u3 ctanuin nenutca Ha asa
atana. MNpu atom TopcoobpasoBaTtenbHbid NPo-
Liecc MoXeT HayaTbCa Ha Niobom atane pa3BuTuA.
BulgeneHbl ABa BUAa CTPOEHUA 3anexu: OQHOCTa-
OnAHOoEe (HU3UHHLIA W BEPXOBOW TWUN) U AByXCTa-
AniHoe (cmelblaHHbIA Tun). B 3anexax ¢ AsyxcTa-
AVNHBIM CTPOEHUEM YYMTBLIBAIOTCA TUN W rpynna
rOPU3OHTaNbHOrO KOHTAKTa NepexoAa 3anexu u3
3BTPOOHON CTaAUU PasBUTUA B ONUIOTPOMHYIO U
npeobnapaiowan rpynna pacTUTENbHLIX OCTaTKOB
B obnacTu koHTakTa B coctaBe TOpAHbLIX OTNOXe-
HUA. 3anexHobii cnoit 6onoTt genuTca Ha Tpu Tvna:
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Puc. 1. leHeTnyeckan knaccudmkaums sanexen 60noT no creneHn TpoHOCTH cpeabl

TopdoHakonneHus [2]. 3Tanbl aBTpodHON

1 - nepebih 31 (3=100%), 2 — sTOpPOIK I2 (3>0);

ctagpum  passuTuAa U coctas OTNOXEHWA:

aTanst OCNUroTpodHON CTaguu pas-

BUTUA ¥ cocTas oTnoxexnin: 3 — nepsblin O (3<0), 4 — BTopori O (0=100%); 5 - ropu-
30HTaNbHbIA KOHTAKT NEPEXOAA 3aMEXHOr0 CNOA U3 3BTPOHOW CTaAWUU PA3BUTUA B ONKU-

roTpodHyio; 6 — MHAEKC CTPOEHUA 3anexu

HU3WHHbLIA, BEPXOBOW U CMeLWaHHbIiA (Bknoyan 15
pa3HOBUAOHOCTEN, KaWAoONW U3 KOTOPbIX MPUCBOEH
COOTBETCTBYIOWUIA MHAEKC CTPOEHUs) (CM. puc. 1).
Kaxabii BUA CTPOEHUA 3anexu xapakrepusyeTtcs
dopmynoir, orpaxawuwen OCOGEHHOCTU cTpaTu-
rpacdun 1 3aKOHOMEPHOCTU COCTaBa U NPUPOLHbIX
CBOWCTB  TOPMAHbLIX OTNOXeHuH (MakapeHko,
2005). Pa3sutue rpsagoBoO-03€pKOBOro pacTuTens-
HOTO KOMNNEKca Ha4YuHaeTca ¢ 3BTpoHOMN cTagum
pPa3BMTUA U CBA3AHO C HakoONNeHUueM 3BTPOGHOro
MOXOBOro Knacca Top(siHbiX OTNOXeHuin 3,. B
cnyyae AOMMHUPOBAHUA MOY@XWH Hap rpsaamu
pa3ssuTHe 3anexHOro Cnos HavyuHaeTcs C 3BTpod-
HOro TpaBAHOFO Knacca TOP(AHbLIX OTAOXKEHUA J;.
MNpu paBHOM COOTHOWEHUW rPA4 U MOYaXMH WNK
AOMUHWUPOBAHUN TPSZI Pa3BUTME 3aNeXHOr0 cnos

MOYaXWH HAYUHAETCA C IBTPOGHOrO TpasaHoro I,
a rpaa ¢ onurotpocpHoro moxosoro O, unu cme-
wakHoro onurotpocHoro CM, knacca. [ns opues-
TUPOBAHHbIX MOYAXWH (YCIIOBWUA HAKNOHHOrO penb-
eca) M 03epKoB B CTPOEHWM 3aNeXHOro CNnos Xa-
paKTepHO AOMUHUPOBaHUE TOPPRHLIX OTNOXKEHWUN
TpaBaHOro knacca (3; u O;) (MakapeHko, 20066).
Pe3synbTaTbl uccneaoBaHui NO3BoONSAIOT NO HO-
BOMY B3rnsiHyTb Ha reoNOrUYECcKylo NPUpoay eep-
X0BbIX GONOT TaeXHOW 30HbLI, B OCHOBE KOTOPOM
nexuT creneHb TPOHOCTU cpeabl TopdoHakon-
nexna n MoryT BbiTb BOCTPeGOBaHLI ANA pelexns
Hay4yHbiX U NpakTUYeckux 3anay:. no auddepeH-
uMaumMmn M NpMpOaoOXpaHHOMY OBYCTPONCTBY Tep-
pUTOPWA, NO OLEHKE X PECYPCHOrO NOTeHuWana B
obnacti pauMoHanbHOro NPUPORONONL3OBAHUA.

NIUTEPATYPA

1. Makaperko I".J1. NayueHue reonormieckon Npupoabl TOPAHLIX MECTOPOXAEGHUN HA OCHOBE CTENEHU TPOGHOCTH
cpenbl TopchoHakonnenun // Uap. By3os. Feonorus u passeaka. — M.: PITPY, 2006a. — Ne 4. - C. 35 — 39.

2. Makaperko I".J1. Knaccutbukauma 3anexen TopdaHbIX MECTOPOXKAEHWIA NO CTeneHn TPoHOCTU cpeabl Topgo-
HakonneHus // Feonorna yronbHbIX MecTopoxaeHuid: Mexsys. Hayd. Temart. cb6. — Ekatepunbypr: YITY, 2005. -

Buin. 15. - C. 60 - 67.

3. Makapenko I".Jl. TeocucteMHoe (OPMUPOBAHUE U PA3BUTUE MPAAOBO-MOYANKMHHOTO U FPSAOBO-03EPHOTO KOM-
nnekca TopdaHbix 6onot // BectHnk Teepckoro rocyAapCTBEHHOrO TEXHUYECKOro yHusepcuteTta. — 20066. —

Bbin. 8. -C. 68 - 72.
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WETLAND EVOLUTION AND GLOBAL DATABASE

P.O. Oksanen

University of Bristol, School of Geographical Sciences, Bristol, UK

E-mail: p.oksanen@bristol.ac.uk

A global wetland database, compiling informa-
tion on the age, type and distribution of wetlands
and peat accumulation since the Last Glacial
Maximum, is under construction within the QUEST-
Deglaciation project. The synthesis will help to
better understand e.g. the patterns of wetland ini-
tiation, the role of wetlands in the terrestrial carbon
cycle during the last Ice Age and deglaciation, and
to identify gaps in the existing wetland research.

The database includes at the moment in situ
stratigraphical and dating information on modern
and buried peatlands and other terrestrial wet-
lands; for a fuller picture of wetland extent, indirect
evidence, e.g. pollen data has to be considered as
well. Based on world-wide wetland research lit-
eraiure survey, spot maps of the studied sites for
peatland initiation and presence since the Last
Glacial Maximum can be presented for selected
time-slices. The final goal is to create maps show-
ing the real extent of wetlands, and time-series
documenting the global distribution of different
types of wetland through time. In addition the data
set will be used in recording changes in peat ac-

cumulation and thus carbon-sequestration. Fur-
thermore, the information on changing wetland
type will be used to assess the magnitude of
methane emissions through time.

During the Last Glacial Maximum peat accu-
mulation is registered in the southern hemisphere
and southernmost Europe. In the high-latitudes of
the northern hemisphere peatlands started to form
around 15,000 years ago when deglaciation ad-
vanced. By ca. 7000 years ago the pattern of
peatland distribution in the northern areas is similar
to today. The biggest change in the evolution of
northern mires is the replacement of formerly
common rich fens (dominated by sedges, grasses
and brown mosses) by Sphagnum dominated
bogs, aapa mires and palsa mires. Methane re-
leases are generally higher from fens than bogs,
although ranges are large for all wetland types. In
addition to climate, local factors affect mire devel-
opment and the change into bogs and other
Sphagnum mires is not synchronous, but some re-
gional patterns can be distinguished nevertheless.
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BOTAHUHECKUA COCTAB OTJIOXEHWH TOP®A
BEMN3KW n. AMBYPI TA30BCKOTO MONYOCTPOBA

B.B. lNaHose

TBepckoW rocyapCcTBeHHbIA TexHu4Yeckuin yHuBepcuret, TBepb, Poccus
E-mail: vvpanov@tvcom.ru

TophaHMK, pacnonoXeH Ha BOCTOMHOM nobGe-  PU3OHTaNbHYIK CNOUCTOCTb M3 XOPOLIO COXPaHWUB-
pexbe O6ckoi rybbl B 5 kM oT nocenka AmM6ypr wuxca crtebnei mxos. Moa TopdAHOA 3anexbio
(67° 50’ c.w. u 74° 50’ B.4.). ATO eCTECTBEHHOE HAXOAATCA KPYNHbIE KYCKWU ApPEeBeCcUHbl (A0 25 CMm).
obHaxeHue, BCKPbITOe NOAMbLIBOM Gepera, wupu- MuHepanbHbii rpYHT NpeacTasneH Cynecamu.

Hoi okono 150 M. Topd umeeT BbipaXeHHyIo ro-
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PETWOHANBHBIE OCOBEHHOCTH

b0/I0TOOBPA30BATENbHOTO MPOLIECCA B YCHOBUAX
KOHTUHEHTAJIbHOTO KJIAMATA 3ANAQIHOW CMBUPU

KO.N. MNpeiic

MHCTUTYT MOHUTOPUHFA KNIMMaTUYECKUX U axonorunyeckux cuctem CO PAH, Tomck, Poccus

E-mail: preisyui@rambler.ru

lpusedeHs! pe3ynbsmambi KOMMNEKCHbIX MHO20ypOeHeabIX, demarnsHbix uccnedosaruli 6onom cpedHel
u 1oxHoU malau 3anadHold Cubupu, N0360nuUBWIUE 8bIABUMb PE2UOHANLHLIL KnuMamozeHHslll mun 60-
nomoobpa3oeamensHoeo npoyecca U Hoebill « Obb-Mpmbiwckui» mun onu2ompogHbix 6onom.

B pesynbTate MHOrOypOBHEBbIX, KOMNIEKCHBIX,
AetanbHbIX (¢ waroM 2-10 cMm) reoboraHnyeckux
ncecneposanni B 2003 — 2006 rr. knoyeBbiX y4yacT-
koB 6ONOT cpefHe- U KOXHOTAeXHOW noa3oH 3a-
nagHo Cubupn M UCNONL30OBAHMA CUCTEMHO-
3BONIOUMOHHOIO METOAUYECKOrO NOAX0Aa BbifiB-
neHbl pa3ioobpasHble No xapakTepy v 3Ha4UTENb-
Hbleé 10 MacwTaby HapyweHus 3aKkOHOMEpHOCTEen
MX ayTOreHHOro pas3sutua abuoTudyeckuMu akto-
pamu. CoBnageHve 3TUX HapyWeHuid No xapakTe-
py — C HapylweHWAMW, BbIABNEHHbIMU HA BonoTtax
kpnonuTo3oHs! (Mpewic, 1990), a no abconoTHOMY
BO3pacTy — C Nepuogamv NnoxocnoaaHui knumarta
ronoueHa (bnsaxapuyk, 1989), csuaevenscTByeT
06 Mx npenmywecTBEKHO KPUOreHHOM reHesuce.

YCTaHOBNEHO, YTO KOHTUHEHTANbLHOCTL KNUMa-
Ta Yepe3 TeMnepaTypHbIi U BOAHLIA peXuMsl aT-
moccepbl M bU3MHEcKoe COCTOsHME (Tanoe -
MHOroneTHeMep3noe) NOYBOrPYHTOB U 3HAYUTENb-
Has auddepeHuMaumn Me3o- U MUKpopenseda
MUHepaneHoro gHa obycnosunu Hanuyue B cpea-
He- U l0XHOoTaexHoin noaloHe 3anagHoi Cubupu
K1uMamozeHHo20 muna 6osomoobpa3oea-
menibHO20 npoyecca, ANA KOTOPOro XapakTepHbl:
1) aBTOXTOHHOE 3abonauvBaHue ApPEHUPOBAHHLIX
3MEeMEHTOB Me30- U MuKpopenbeda MuHepanbHo-
ro noxa; 2) meso- u onurotpodHoe 3abonayusa-
HWe nousorpyHToB, 6oratbix Ca; 3) 3HauuTenbvHas
aBTOHOMHOCTL M 6n0OKOBbLIA XapakTep TOpdoHaKo-
nneHua Ha daunansHOM U BHYTpudaLManbHOM
YPOBHSX; 4) 4acTble, KatacTpoduyeckne CMeHbl
BOOHbLIX PEXWMOB M pacTUTENbHbLIX CoobLLecTs,
5) kaTactpocudeckuin xapakrep onurotpogusa-
umnu; 6) UMKNNYHLIA XapakTep akkyMynauuu Topda;
7) nepepuiBbl TOPOHAKONNEHUN B CBA3U C nepe-
XOAOM TOphAHLIX OTNOXEeHUW B cybaksanbHoe
(MHoroneTHemepanoe), a 3aTeM — runepaksanbHoe
(tfanoe) cocTosHue; 8) BO3BpaThl U NCEBAOBO3BPA-
Tol Ha 6onee MuHepoTpodHyio cTaguio (puc. 1).

B cBfAisn ¢ 3TMM cuuTaem uenecooBpasHbim
pasgeneHue pernoHanbHOro «HapPbLIMCKOro» TUna
onurotpodHbix 6onot (Bpoxsos, 1930; Liuksep-
nuur, 1938) Ha ABa HoBebix Tuna. lepsbin, «Ha-

pbiMCKMA»  TUN RomkeH ob6beauwHaTe 6onota
C ayToreHHbiM, a BTOPOW «06b-UpMbIWCKUG» —
€ KnuMaToreHHolM TunoMm OonotoobpasoeaHus.
XapakrepHble npu3Haku 60n0T «06b-UPTLILLCKOTO»
TMNa: 1) pa3HOBPEMEHHOCTb, Pa3HOTUNHOCTL 3a-
6onaunBaHUA MHOFOMUCIEHHBIX, MENKOKOHTYPHbIX
TeHeTNYeCcKUX LeHTPoB; 2) AUCKPETHaA No3TanHas
onurotpodusaumMa  pacTUTENbLHONO  NOKPOBA;
“Melwas nnowaaHon (Ha romoreHHbiX auyumsx)
Unu cetyatbii (Ha KOMNNEKCHbIX hauunx), kaTacT-
poduyeckuin (HesaBUCUMBIA OT TPOHOCTM U 06-
BOAHEHHOCTM NpeAllecTsyloLled CcTagun) xapak-
Tep; 3) npeobnanaHve KOMNNEKCHbIX auun yxe
Ha paHHUX CTagusax passuTus; 4) pasHoobpasue
KOMNeKco8 No cTpaturpaddun, AUHAMUKE U TeHe-
3ucy; 5) npeobnapaHve Ha onNUroTpoHON cTaauu
pa3BUTUA KOMNINEKCOB C PA3HOTUNHLIMU TOpgA-
HbiMK OTNOXEeHUAMK; 6) Bnokosas crpaturpadus
TOpMAHLIX OTNOXEHUNA; 7) ABYXCNOWHOCTL TOpN-
HbIX 3anexen (HUXKHWA CNOW — XOpOWO pasno-
XMBLUMACSH, HU3UHHBLIA UNWU NEpPexOoaHbIN, BEPXHUH
—~ cnabopa3noxuvswuiica, Bepxosoi); 8) Hanuuue
TOphoB C BTOPUYHO U3MEHEHHLIMU CBOWCTBAMM;
9) MHOrokpaTHble nepepbiBbl akkyMynauun Topda;
10) anutenbHoe nposeneHne B MOPEONOTMK W
thaunanbHo#t CTpykType 60NnoT anemMeHToB penb-
eda MUHEPanbHOro NoXa.

Yacto oHu BHewHe cxoaHbl ¢ Bonotamu «Ha-
PbIMCKOro» TMNAa, HaxOAAWWMUCA HA pa3HbIX CTa-
Avax passuTtua. OgHako pasnuuuna 8 Mopgonoruu
u caunanbHow cTpyktype atTux 6onot obycnoene-
Hbl CTpoeHuem penbeda MuHepanbHoro aHa. Wx
BeptuMHHOE NNaTto obblHO ABNSAETCA NceBaoreHe-
TUYECKUM LIEHTPOM, NPUYPOHEHO K YINOLWEHHLIM
BEepwnHaM CKNoHOB Uny nnatoobpasHbiM rpebHAM
yyacTkos Bogopasgenos. lMpeobnagalor akcuew-
TPUYHbIE ONUroTPOtbHbIE OONOTHLIE MAacCUBbl.
Yacro maccusbl 06oux TUNOB BXOOAAT B COCTae
CNOXHbIX GONOTHBLIX CUCTEM.

Pa3Hbin oTknuk 6onoT Ha knuUMaruyeckue na-
MeHeHna obycnoBneH ux BO3pacToOM NN Nonoxe-
Huem B penbede. Cnabbii oTKNWK umeloT Hanbo-
nee apesHue (6opeanbHoro, uHoraa npep6ope-
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Puc. 1. Ctpaturpacdun n ceoicTsa TOpARHOW 3anexn COCHOBO-KYCTapHWU4KOBO-charHoBow dauwn
Ha nepucepuu BoaopasnenpHoro onurotpoctHoro Bakuapckoro GonoTa (toxHaa Taitra). [aTupo-
BaHWe BepXHUX cnoes 3anexu: * — no 'Cs, ** - no 2'° Pb. Ceoitctea Topda: R — cTeneHs paano-
xeHus Topda, A — 3onbHOCTL Topda, IW — nHaekc snaxHocTH, P — yaenbHas macca abconioTHo
cyxoro Topcda m yrnepopa, Vak — ckopocTb akkyMynsauum Topda v yrnepoaa. PactutenbHble oc-
Tatku: 1 — Sphagnum fuscum, 2 — S. magellanicum, 3 — S. angustifolium, 4 — S. jensenii, 5 — nywn-
ua, 6 — BepeckoBble KycTapHU4KW, 7 — ApeBecHule ocTaTtku, 8 — Betula nana, 9 — Carex lasiocarpa,

10 — Carex rostrata, 11 — xsow, 12 — TPOCTHUK

anLHOro Bo3pacta) 6onora «HapbIMCKOro» TUNa,
koTopble (hOPMUPOBANUCH NPU HANUYUKU UNKA ae-
rpagjauMu  paHHeronoueHOBOW  MHOTrONeTHeW
Mep3noTLl Cpa3y kak oblupHble, paHo nepelwea-
wue Ha onuroTpoHylo ctaguio 60N0THbIE MaccH-
Bbl, ycneswue ctopMuposaTb AOCTAaTOMHO MOLU-
Hble cnou cdarHoBbIX TOPGOB A0 HaYana Hanpas-
NEHHOro NOXONOAAHMA KNUMATa BTOPO NONOBUHbI
ronoueHa, a tTawke 6onee Monogwie, NPUYpPoOYEH-
Hble K Hanbonee rnybokuM noHwxXeHusx penveda.
bonota «06b-upmeiwicko20 TUNA ABNRIOTCA Npe-

nUTE

6uon. Hayk. — Tomck, 1989. - 19 c.

Hbl p.XaHTawkv): AsTtoped. AuC. ... kaHa. 6uon. Hayk.

UMYLLECTBEHHO aTnaHTUKo-cybbopeantHeiMM ¢
NPUYpOYEHbl K MOBLILEHHLIM 3NEMEHTaM penbe-
¢a ¢ Hanbonee cypoBbIMU MUKPOKNUMATUYECKUMU
ycnoBusmu u rnyboko anddepeHUMpoBaHHbIM
Mukpopenbedom, 4To 06ycnoBNuMBaeT Ha paHHUX
cTagusx pa3BuTUA Hu3kue OydepHble CBOWCTBA
60M10THBIX Maccuseos.

UccnedosaHus ebinonHeHs! npu ¢uHaHcoeol
noddepxxe MUIM CO PAH Ne.137 «MonumopuHz
Bonbwozo BaciwezaHckozo 6onoma» u [Mpozpam-
mb! Ne16 lNMpe3uduyma PAH (Mpoekm Ne5).

PATYPA

. bnaxapuyk T.A. ictopus pacTUTenbHOCTU 10ro-8ocToka 3anagHon Cubupu B ronoueHe: AsToped. AuC. ... KaHa.

. BpoHsoe A.5. Bepxosbie 6onoTta Hapbimckoro kpas // Tp. H.-u. TopdaHoro nH-ta. — 1930. — Bein. 3. - 100 ¢.
. Mpedic fO./. Crpyktypa v AuHamuKa rpaaoBo-MoYaXmHHLIX 60noT EHncelickoro 3anonapba (Ha npuMepe AonW-

— Tomck, 1990. - 21 c.
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BOJOTA W 3ABOIOYEHHBIE 3EMJTA CEBEPHBIX TEPPUTOPUM:
WHOOPMALIMOHHOE COMPOBOXAEHUE NMPOBJIEMbI

B.B. Pbikosa

FocypaapcTeeHHan nybnuuHaa HayuyHo-TexHuyeckan 6ubnuoreka CO PAH

E-mail: onbryk@spsl.nsc.ru

B cmamee OaHa xapakmepucmuka 6a3 daHHbix cobcmeenHol eeHepayuu MHITE CO PAH 0nsa uxgop-
MaUUOHHO20 CONPOBOXOeHUS Hay4Hbix uccnedoeanull 6onom u 3abonodeHHbix meppumopull Ceeepa.

bonota u 3a6onoveHHble 3emMnu ABNAITCA CO-
CTaBHOI 4acTblo NaHawadTHON cepbl CeBEpPHbIX
pernoHoB. [laHHble WHTpa3oHanbHble NPUPOAHLIE
KOMNnekcbl 3aHumaloT Ha Cesepe TeppuTOpUM,
MHOrAa npesbiwalowme No NNoWaan 30HanbHbie
BO MHOFO pa3, BbINONHAA MpU 3TOM WNPOKUA
CNEKTP 3KOMOrMyeckux (pyHKUMn: perynuposaHue
cToka, obecneueHne cneunduyeckon cpenbl obu-
TaHWA AN MHOTUX BMAOB XWBOTHLIX W pacTeHwUR,
AenonuposaHue yrnepoaa, popMupoBaHUE MUK-
po- u Makpoknumara. Crparterus CoxpaHeHus
BofHo-60n0THLIX yrogui Poccuu, paspabatbiBae-
man ockomakonornu P® n Wetland international,
npegycmarpusaer  ¢opmuposaHue 6aHka AaH-
HblX, CO3faHWe KaaacTpa yHUKanbHbIX 3KOCUCTEM
6onor ¥ Hay4Ho-MeToandeckon Gasel gnNA WX Ox-
paHbl ¥ pauuoHanLHOro ucnonb3oBaxus (Banee-
8a, 2001).

UHdopMaunoHHOK  OCHOBOW  MccneaoBaHus
6onot u 3a60NoYEHHLIX 3eMeNb CEBEPHLIX pait-
OHOB MOryT cTatb Npo6nemMHO-OpPUEHTUPOBHHbLIE
6a3bl gaHHbix (NOBL), reHepupoeaHHbie OTAENOM
HayyHol 6ubnuorpachun MHTBE CO PAH: «Mpo-
6nembl Cesepar, «pupoaa u npupoaHvle pecyp-
cbl Cubupu n [anbHero Boctoka», «YcTtonunsoe
passuTtue», «buopasHoobpasne CesepHoi Ebpa-
3UnU», «3KONOTUSE U OXpaHa NPUPOAHLIX KOMNNEK-
cos 3anapaHov Cubupu», «3arpasHeHne n oxpaHa
OKpyXaloulen cpefbl: CNpaBoYyKble U MHopMaLK-
oHHO-Bnbnuorpacuueckne nocobusin. Bce 6Gasbl
sensoTes B 6ubnuorpadmuyeckoro TMna n cos-
AaloTcA Ha ocHoBe 00A3aTenbHOro 3k3emnnapa
OTE4EeCTBEHHON nNuTepaTypbl, WHOCTPAHHOW NuTe-
paTypsl, noctynaiowmx 8 Hawy 6ubnuoTteky u BTO-
PUHHBIX UCTOYHUKOB MHOpMauuu. WHpopmauu-
OHHbI MaccuB BKNIOYAET Camble pa3HoobpasHbie
BuAbl AOKYMEHTOB. MOHOrpadumu, CTaTbu U3 Xyp-
Hanos ¥ Hay4HbIXx c6OpHMKOB, MaTepuanbl kKoHde-
peHunh, CUMMNO3NYMOB, KOHIPeccoB, Cnosapw,
cnpaBoYHUKM, yyebHble nocobus, asTopedepartsl
AnccepTaunin, o63o0pbl, METOAUYECKUE PEKOMEH-
Aauun, naTeHTbl, KapTbl, artnackl, AeNOHWPOBaH-
Hbie pykonucu, otyeTtwl. Mouck B 6a3ax AaHHbIX
BO3MOXEH NO KNIOYEBLIM CMOBAM U3 3arnNaBsus, aH-
HOTauun unu nepesopa 3arnasui, gamunuu ae-
TOpa, pefakropa, CoCTasuTenei, rogy v MecTy

n3aaHuAa, npeameTHon pybpuke, A3biky U BUAY BO-
KYMEHTa unu no KOMOUHAUWKM HEeCKONbKkUX napa-
METpOB.

B B[ komnnekcHoi Tematuku «Mpobnembl Ce-
sepa» (6onee 110 000 QOKYMEHTOB), BKMKOYal0-
e matepnansl ¢ 1988 r. no HacToswee Bpems,
HawWnu OTPaXeHWe BONPOCbI UCTOPUA OCBOEHUR
npupoasl U NPUPOAHLIX PeCcypcoB CEBEpHbIX Tep-
putopuit EBpa3sun n CesepHont AMepuKY, AaHa xa-
paktepucTuka ux penbecpa, knumara, Bog, no-
BEPXHOCTHbLIX U NOA3EMHbIX NbAOB, NOYB, PacTU-
TENLHOTO U XKUBOTHOTO MMUPA, SKOCUCTEM, BKNIOYE-
Hbl MaTepuansl N0 aHTPONOreHHOMY BO3AEACTBUIO
Ha okpyxawwyw cpeny. bonee 1 000 paboT Ha
PYCCKOM U aHINUACKOM A3blKax NOCBRLWEHb! pas-
NW4YHBLIM acnexTam uccnenosarua 6onot u 3abo-
NOYEHHBIX TEPPUTOPUIA CEBEPHBIX PANOHOB.

MOBA ¢ vekywuM nononHenuem «Mpupoaa u
npupogHele pecypcbt Cubupu u lanbHero Boctoka,
UX OXpaHa WU pauuoHanbHOE MCNONb3OBAHUE» Ha-
cuutbiBaeT 6onee 142 000 nokymeHtos (c 1988 r.)
No recnoruu, KIUMaTty, FMAPONOTrUKU, FeOKPUONOTuM,
noysaMm, pacTUTENLHOMY W KUBOTHOMY MUDY,
naHgwadgTHot akonoruv. [lavHas B[l skmiovaer
marepuansl (okono 3 000 pabot) no crpaturpa-
tbuu TopPRHNKOB U PEKOHCTPYKUMAM naneoobcTa-
HOBOK , ruaponorun, reobotaHuke, AUHAMUKE yr-
nepoAHoro yukna B 60NOTHLIX KOMNNEKcax, oxpa-
He 6onot Cubupu u lanbHero BocToka.

B «buopasHoobpa3sve CesepHoit Ebpasumu»
(6onee 2 500 nokymeHTOB C 1988 r. N0 HacToAwWwee
BpEeMA) 3aTparuBaeT BONPOCbI HGMONOrMYEcKoro
pa3Hoo6pasns MMKPOOPraHUu3MoB, NOYB, PacTeHui,
XMBOTHbIX, NnaHgwacdTos, B TOM Yyucne Gonot u 3a-
60n04eHHbIX TEPPUTOPUIA HA CEBEePe KOHTUHEHTA.

NOoBA «3konorus W oxpaHa NPUPOAHLIX KOM-
nnekcos 3anagHoW Cubupu» coaepxut uHdop-
mauuio ¢ 1988 r., CTpyKTYpUpOBaHHyl0 no cne-
AylOWUM pasnenaM: oxpaHa Hegp W pauuoHanb-
HOEe UCNonb3oBaHWe MUHepanbHbIX pPecypcos; 3a-
rpR3HEeHne W oxpaHa atmocdepbl U Bo4, pauuo-
HanbHOE MCMoJib30BaHME BOAHbLIX Pecypcos; 3a-
rPA3HEHWE U OXpaHa NoYB, MENUopauus, pekynb-
TMBAUUA 3emenb; BO3AeiCTBUe YenoBeka Ha pac-
TUTENbLHLIA U XXKUBOTHLIW MUP U PaunOHanbHoe uc-
nonb3osaHne BUoNorMYECKUX pecypcos; reoaKkono-
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M4, naHgwadTHaa 3KoAorms; aHTponoreHHas
TpaHchopmauusi, BOCCTaHOB/IEHME U OxpaHa
naHgwadgToB. Okono 300 AOKYMEHTOB MOCBSILLE-
Hbl 3KOJIOrMYECKOMY MOHUTOPUHTY, OXpaHe, pe-
KynbTuBaumMm ©60/10T Ha TeppuTopuu 3anagHoi
Cnonpu - «MMUpPOBOMY MPUPOAHOMY (PEHOMEHY»
3abonaunBaHusa (HenwTaar, 1971).

B B/ cnpaBOYHbIX U MHOPMALNOHHO-616NMO-
rpadouyecknx nocobuin «3arpsisHeHVe W oxpaHa
okpyXatowien cpegbl» (okono 2 300 AOKYMEHTOB),
reHepupyemoi otgenom ¢ 1985 1. no Tekywwi
MOMEHT, npeAcTaBfieHbl 0606LWEHHble AaHHble O
Hanbonee BaXHbIX CMpaBOYHMKAX, COBapsXx,
HOpMaTUBHO-METOAMYEeCKUX MaTepuanax, 0630p-
HOIM MHGbOpMaUnKN, OTEYECTBEHHbIX U 3apyBeXHbIX
Nepuoanyecknx M MNpOAO/MKAOLMXCA U3[AHMAX..
CnpaBoYHVK «KTO eCTb KTO; M3y4yeHue ¥ oxpaHa
BOAHO-60/10THbIX yroauii» (KameHHoBa, Kucene-
Ba, 1999) cogepXuT cBedeHnsa o crneymanncrtax B

0611acTM M3y4YeHUs U CcoXpaHeHus BOAHO-60M0T-
HbIX MPUPOAHBLIX KOMMIEKCOB (y4yeHas CcTeneHb,
TemMaTuka Hay4YHbIX UCCMef0BaHUn, MecTo paboThl,
agpec, TenedoH).

MOB/M, «YcToiunBoe pasBuTME MpUpPoabl U 06-
wecta» (6onee 30 000 gokymeHToB C 1992 r. no
TEKYLWNA  MOMEHT) paccmaTpuMBaeT  LUMPOKWiA
CMEeKTp 3KOMIOTMYEeCcKUX BOMPOCOB, B TOM u4ucne
6rnocdepHyto posib 60/10T, OXpaHy BOAHO-60/0T-
HbIX Yroguii, ycToiiumBoe Npupoaonosib3oBaHne B
pa3finyHbIX TMNax 60/0THbIX 9KOCUCTEM.

Bce matepuasibl npeactaBneHbl B VIHTepHeTe
Ha caiTe 6mbnAMoTekn www.spsl.nsc.ru (puc. 1)
(onumm «3INeKkTpoHHasa 6ubnvoTeka» NN «Nek-
TPOHHbIe KaTanorn u B»). VHdopmaumio 13 6a3
AaHHbIX cob¢cTBEHHOM reHepaunn OHB TTIHTB CO
PAH MOXHO nony4ntb B TPagULMOHHOW unin ma-
LWMHOYMTaemolr chopme NOo 3N1EKTPOHHOW nouTe,
obpaTtuBnCh No agpecy onb@spsl.nsk.ru.

Puc. 1. Cant I"MHTB CO PAH

JINTEPATYPA

1. BaneeBa 3.M., MockoBuyeHko [.B. Ponb BOAHO-60/M0THbIX yroanini B yCTOMYMBOM pa3BUTUM ceBepa 3anagHoi
Cubupwn / NH-T npobiem ocBoeHnss Cesepa CO PAH. — TiomeHb, 2001, - 228 c.
2. KameHHoBa W.E., Kucenesa H./N. KTo ecTb KTO: U3yyeHue n oxpaHa BOAHO-60M10THbIX yrogmii Poccun; CnpaBoy-

HUK. — M.: Wetlands untern. Publ., 1999. - 142 c.

3. HeliwTagT M.A. MupoBoi npupogHbiii heHOMeH — 3a60/104eHHOCTb 3anagHo-Crnbupckoi pasHuHbl // 13B. AH

CCCP. Cep. reorp. - 1971. — Ne 1. - C. 21 -43.
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MO3AHENEAHUKOBAA NYCTbIHA

HA TEPPUTOPWI 3ANAQHO-CUBUPCKOM PABHUHbI

C.H. Tumupeesa, A.A. Benu4ko

UuctutyT reorpacpun PAH, Mockea, Poccusa

E-mail: paleo_igras@mail.ru, men. (495) 238-02-98

3anagHas Cubupb B CeBepHOM nonywapuu,
Tak xe Kak Ama3soHua B HKOXHOM nonywapuu, Ha
COBpPEMEHHOM 3Tane pasBuTuA reocdepbl 3emnu
ABNAETCA KpynHenwew obnactolo hopMupoBaHus
nepeyBnaxHeHHbIX cucTeM, BkNodawwmx bonora
¥ TOPPAHUKN.

fnans Ha xkapty CesepHolt EBpasun, HeBONbHO
BO3HUKAET MbICNb O NpeaAonpeaeneHHOCTH 3TO|, B
LUenoM MOHWXEHHOW TeppuTopuM, BKNOYAKOLEN
bacceiHbl Taknx KpynHe#wux pek CesepHOro no-
nywapus, kak Obb u EHuncen, kK Tomy, 4Tobbl 3a€ech
rocnogcTeoBanu obwupHble 3ab6onoveHHbie Npo-
cTpaHcTea. OgHaKo TakoW ee NpUBbIYHLIA ONs Hac
06nuk He Gbin BeyHbIM. [laHHble nocneaHux gecs-
TUNETUA C LUMPOKUM UCNONL3OBAHUEM paguoyrne-
poAHOro MeTona A4aTUPOBAHWA NOATBEPAUNY Bbl-
BOAbl O TOM, 4YTO Npouecc akTuBHoro sabonauunea-
HUsa B 3anagHoi Cubupu nonyyun passutue nuilb
B Havane ronoueHa. Pesynbratbl POCCHIACKO-
amepuKkaHCKUX NOMeBblX U KamepanbHbiX uccne-
[0BaHUiA, nposeaeHHbix B 1999 — 2001 rr. noka3sa-
nW, 4TO ycnosua npeawecTsyloWwen ronoueHy
3noxu He Bbinn 6naronpuATHLIMKU Ana GopMupo-
BaHWA nepeyBnaXHEeHHbIX NpocTpaHcTs. OTyeTnu-
BbIM NOATBEPXKAEHUEM TOMY NOCNYXWMNU AAHHbIE
6ypeHns 60NOTHO-TOPMAHLIX CUCTEM, NOMNYYEH-
Hble B XOA€ YKa3aHHbIX COBMECTHbIX WCCnenoBa-
HUN. MHOrOYMCNEHHBIE CKBAXUHbI, 3aN0XeHHble B
npenenax Takux cuctem, obHapyxuBanu, kak npa-
BWUNO, B NPUKOHTAKTHON C TOP(PAHUKOM 30HE OTNO-
XEHWs, NpefcTaBneHHble B OCHOBHOM NECKamM.
Mopo6Hoe COOTHOWEHWE NpPaKTUYECKUW OCTaBa-
NOCb HEN3MEHHBLIM HE3aBUCMMO OT TOrO, Ha Kakux
reomMoponorMyeckux 3neMeHTax npoBOAUITOCH
6ypexre unu U3y4anochb WX CTPOEHWE C NOMOLLBIO
pa3pe3oB. 3aneraHue necyaHbIX OTNOXEeHWA B OC-
HOBaHWN TOPMAHUKOB CTaBUIIO BOMPOC O FeHEeTU-
4YeCKUX CBOWCTBax 3TUX NOACTUNAIOWMUX OTNOXe-
HUMA, YTO NO3BONMNO Bbl NOAOWTU K PEKOHCTPYKLMK
YCnoBuW, HEnocpeACTBEHHO NpeaWecTBYIOWUX
Hauyany npoueccoB 3abonauuBanus. [ing 3tux ue-
nen 6bin npueneyeH aHanua MopdOCKONMKU nec-
YaHbiXx KBapuesbix 3epeH. (lpoBeAeHHbI aHanus
NOCMYXWUN BaXHLIM apPryMEHTOM, MNO3BONAIOLLUM
BbIABUHYTL NPEANONOXEHUE O TOM, YTO 3anaaHas
Cubups B KOHUE NocneAHeN NeQHUKOBOR 3N0XK MO
cBOUM DU3UKO-reorpacieckum yCnoBUAM 3aHu-
Mana no CpPasHEHWIO C COBPEMEHHOCTLIO NPaKTu-

4YecKM AuameTpanbHO NPOTUBOMNONOXHOE MECTO B
Avana3soHe rnobanbHOro cnekTpa naHawadgTHOro
pasHoo6pasus. NccneposaBlumMecs mMaccuBbl TOp-
dAHO-60N0THLIX 00pa3oBaHUA OTHOCATCA K TpeMm
pa3nu4yHbLIM B reonoro-reoMopoNorHYeckoM oT-
HOWeHUKU painoHam: 1) cesepHoOM rpynne TopsHU-
koB u 6onot, oTHOCAWMXCA K obnactu cnabo Ha-
KNOHHOW B CTOPOHY OKe€aHa HW3MEHHOCTH; 2) rpyn-
ne TopdAHUKOB, HaxoAsawMxcs 8 npeaenax Cu-
6upckux Ysanos; 3) 10XHOI rpynne, COCPenoTo-
YeHHOW B npepenax rnaBHoW XaHTbi-MaHCUICKOW
Aenpeccuu paBHUHLI.

Mopdockonuyeckuii aHanu3 KkBapueBbiX 3epeH
13 CNnoes, HENOCPEACTBEHHO NOACTUNAIOWLMX TOP-
AHO-60NOTHBIE OTNOXEHUS BO BCEX Tpex pait-
OHax, BbiABUM HanuyMe B HUX 3epeH, UMeloWmnx
MaToBYI0O NOBEPXHOCTb U NO CBOEH hopme npu-
Bnuxatowuxca k cepudeckon. Takoe coyeTaHue
CBUAETENLCTBYET O TOM, YTO 3EepHa HaxoAWnuch B
cybaapansHon obcTaHoBKe, a Beaywmnm (hakTopomM
ux hopmuposanus Bbin 30N0BLIA NepeHoC.

Bmecte ¢ TeM B Mopdonorum 3epeH u3 pac-
CMOTpEHHbIX Bblle Tpex panoHOB HamevaeTtcs
onpeaeneHHas auddepeHumaumns. Tak, B ceBep-
HOM paioHe Hapaay C 3epHaMy 30N0BOro Tuna
OTMEYaeTCa onpeaeneHHbli NPOLEHT 3epeH HU3-
KMX KNaccoB OKaTaHHOCTW, cNabo 3amaTOBaHHbLIX,
a TaKKe rnAHUEBbIX. TAakoOW COCTaB 3epeH MOXHO
cBA3aTb C TeM, 4T0 (OpMUPOBaHUE nNecHaHbiX
TOoNw, 31eCb NPOUCXOAWUNO B YCIIOBURX MOPCKUX
TpaHcrpeccui, koraa 60nblylo ponb urpan npus-
HOC TaK Ha3biBaeMbiX NEOHWKOBO-MOPCKUX UMK
NneaHnKoBo-aucheproBbix OTMOXEHUA, NOCTynae-
LUUX OT NEeAHWUKOB, BLIABUraBLUMXCA C 3anana U
BOCTOKa B 06NacTb TpaHcrpeccui,

CywecTBeHHbIM OTNUYUEM OT CEBEpHOro pai-
OH3 XxapakTtepusyetrca MopdOonorua Ksapuesbix
necyaHblX 3epeH W3 CKBAaXWH, 3aN0XEeHHbIX B
cpegHem pavoHe Ha BBLICOKMX noBepxHocTax Cu-
6upckux Yeanoe. 3geck, ¢ oTyeTNMBON cTabunb-
HOCTbIO yCTaHaenuBaeTcs nonHoe npeobnagaHue
3epeH 30N0BOro NPOUCXoXaeHusa. B Mukpopenbe-
the 3epeH NpuUCyTCTBYIOT AeTanu, BO3HuKaoWMe
noa BO3AEWCTBUEM aKTUBHLIX BETPOB, CKOPOCTL
KOTOpbIX npesbitana 10 m/c. Bbicokas creneHb
OKaTaHHOCTU 3epeH, hopma KOTOpbIX NpuUGnuxa-
eTcs K cepuyeckor, obbACHARETCA TeM, 4To 30-
noesok o6paboTke noaBeprannch nNeckaHbie TON-
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wu, popMUpOBaBLLKECH B TEYEHNE BCErO ME30301
¥ 00 cepeavHbl NaneoreHa B 3HAYUTENLHOW CTe-
neHu B MOpCKuUx ycnosusx. Becb nocneaylowni
3Tan kalHo308 rpaabl cpeaHeir yactm Cubupckux
YBanoes Haxogunucb B8 cybaapanbHOM, npeumy-
WECTBEHHO AEHYAAUUOHHOM pexume, B KOTOPOM
HemManyio ponb urpanu pasbi aKkTUBHOrO nepese-
BaHMA. O4eBnAHO, YTO HA BBLICOKUX NOBEPXHOCTAX
YBanos B NneicroueHe ykasaHHbleé nNpouecchl
npesanupoBanu Hag NegHUKOBLIMU.

Mopdockonuyeckue CBOWCTBA NeCKa U3 KOXHO-
r0 paitoHa 6asnpytoTCR NUWL Ha OrpaHU4EHHOM
dakTuyeckoM matepuane. Umelowmecn aaHHble
NOKa3bIBalOT, YTO B 3TOM paioHe B paccmaTpu-
BaeMOM BO3pacTHOM UHTepBarne Ha ¢oHe npeob-
nafaHua MaToBblX, XOPOWO OKaTaHHbIX 3epeH
necka NpuCyTCTBYIOT 3€pHa CpeaHen OKaTaHHOCTH,
C He3HaYNTENIbHOM 3aMaTOBAHHOCTLIO WNWU FNSIH-
uessle. Takoi cnekTp mMopdonorun 3epeH 8 AaH-
HOM paioHe MOXHO CBR3aTb C TEM, YTO OH Npu-
HaanexuT K nonoce rnybokux Aenpeccuid, BHYTpU
KOTOpbIX, Ha4YMHas C CcepeauvHbl NaneoreHa, Hau-
6onee xapakTepHbiMM GbiNKU O3epHO-annioBUant-
Hble Npouecchl, YepepoBaBwMneca ¢ dasamu Cy-
LLECTBEHHO! apuanu3aumu.

Takum ob6pasoM, B Mopconorun Keapuesbix
3epeH Halnu OTpaXeHue pasnuiua B UCTOPUU
NpupoaHbIX CoBLITMA oTAenbHLIX paioHoB. OaHa-
KO 3T OCOBEHHOCTU NOCNYXUNWU Nlb (POHOM, Ha

KOTOPOM OTHETNWUBO NPOSABUNUCH rNaBHble obuue
4YepTbl HOpPMbLI U NOBEPXHOCTU 3epEH U3 BCEX Tpex
pawoHOoB, cBMAETENLCTBYIOWMNE O (ha3e aKTUBHBIX
30N0BbLIX NPOLECCOB Ha 3aKNKYUTENLHOM 3Tane
csoero opmupoBaHusa. Mo Mopdonoruyeckum
XapaKTepucTukam M3yYyeHHble 3epHa CONoCTaBuMBbI
C Temu, koTopble hopMUpOBaNUCL B NYCTbIHAX. B
IOKHOMW 4acTU paBHUHbI naHAawadTsel XONOQHOW
NYCTbIHW CMEHANUCE 0BNACTLIO akKyMynsuwu nec-
coB. BeposTHO, NYCTLIHHLIE NPOCTPAHCTBA CIYXK-
NN OAHUM W3 BAXHbIX WCTOYHWUKOB NOCTYNNEHUA
NLIIEBOro MaTepuana B NeccoBylo obnactb.

PapuoyrnepogHble onpeaeneHus, NONy4YeHHbIe
B paioHax WccrenoBaHWW, CBUAETENLCTBYIOT ©
TOM, YTO paccMmaTpusaemas asa 30nu3aunmn 3a-
KaH4YWBaETCA B XONOAQHOM WHTEpBane no3aHwUN
Apnac, HenocpefcTBeHHO MNpeawecTByioWEeM Ha-
4any ronoueHa, koraa Havancs npouecc 6onoto-
obpasoeaHus.

BbicTpas peakums (aerpanaums) MOPCKUX NbAoB
CeBepHON ATNAHTUKK, CBA3AHHAA C NOTENNEHNEM
B Havane ronouexa, npusena Kk pocTy 0CajKkoB Ha
AaHHOW TeppuUTOpWK, rAe B YCNOBUAX HWU3MEHHO-
cTu, cnaboro ApeHaxa, HeBLICOKOW UCNapAeMoCTH
1 BbITAUBAHUA MPYHTOBLIX NLAOB NPON3OLLNO «ne-
peknioveHue» naHawagTHOW CUCTEMBI XONOAHON
NyCTbiHK (NONYNYCTLIHK) HA cUCTeMy naHawadTos
C n36bITOYHBIM yBnNaXHEHUeM, npuseliee K 3a-
6onaumBatnio 0BLWKUPHBLIX NPOCTPAHCTB,
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JIAHAWA®THO-KNMMATUHECKUE M3MEHEHWA
HA 10r0-BOCTOKE 3AMAJIHOW CMEWPU B TOJOLIEHOBOE BPEMA

N.B. Xa3uHa, J1.b. Xa3uH

UucTuTyT HechTerazoBou reonorum U reocpusnku um. A.A. Tpocpumyka CO PAH,
HoBocubupck, Poccun
E-mail: KhazinalV@ipgg.nsc.ru

Wsyuenue mopghsinuka «cehazHoesill pam» (56° 04’ c.w., 78° 53' 6.0.), 03epHO-GonomHbIx omnoxerut 03.
Benoe (55° 39'c.w., 82°70'e.0.) u conocmasenerue nony4YeHHbiXx OaHHbIX C Mamepuanamu no Opyaum
paspesam necocmenHol 30HbI 3anadHold Cubupu no3eofisem pPeKOHCMPyupoeambs paseumue pacmu-
mensHOCMU 8 20/10UeHe, HavuHas ¢ amnaHmuveckozo nepuoda. MnaeHoll necoobpasyowel nopodol
6uina 6epesa, 6epesoebie, 6epe3080-COCHOBbIE NeCa C MPOCMHUKO8bIMU 3alMuLiamu, NanopomHUKamu
Ha epaHuyax bonom — munu4Haa pacmumensHoCcmb AN amnaHmMuYeckozo — Havana cybbopeansHozo
nepuodoe 2onoyena. B cnosx, omeevaowux nepsoll nonosuHe cybbopeansHo20 nepuoda, 0bHapyxXeHsl
e0QuHUYHbIE 36pHa 8A3a U NUMbI, YMO omMeyaem aman nomennexus, Ons 3Mo20 Xe uHmepeana xapax-
mepHo 60NbWOoe Konu4ecmeo 800HbLIX U NPuUbpPexHo-e00HbIx pacmeHul. B koHYe cy66opeansHo20 — Ha-
yane cybamnanmu4ecKkozo omMevaemcs noxonodaHue U yenamHeHue, 3ghgexmueHoe yenaxHeHue
npodonxunoce 8 cybamnaHmuyeckoe epems, Kak fokasbieaem ¢hopMUpPOBaHUE 8epX08bIX MOPAHUKOS

8 NoOmMaexHbIx flecax.

WcTopua usyyeHus pacTUTenbHOCTU BepXHe-
YeTBEePTUYHbIX OPraHOreHHbIX OTNOoXEeHuA 3anan-
HoW Cubupu Havanacb ¢ uccneposaHui 6onor
aTon Tepputopun. Mepebiid BkNag B No3HaHWe npu-
poabl 60NOT I0KHOW YacTu pasHUHLI BHecnu pabo-
Tbl Y4aCTHUKOB NOYBEHHO-BOTAHUYECKOW 3Kcneau-
uun MNepecenenyeckoro ynpasnexua A.A. MNopas-
run, MN.H. Kpbinos, B.H. MNopogkos, H.U. KyaHneuos,
A.A. OpanuubiH n ap. Ceeaenns 06 uctopumn pas-
BUTUA pacTutenbHocTv tora 3anagHo Cubupu
nosisunucek B 1930-x rr. B Mmatepnanax A.A. Bpoh-
3oBa. OH npeacTasun xapakTepucTuky TopdaHoun
3anexu, pacTUTENbLHOTO NOKPOBA HU3WHHLIX U BEp-
x0Bbix Bonot BacioraHbf, a Talke HametTun Tpu
atana cdopmuposaHust bonot. B Havane 1930-x rr.
8 paioHe bapabuHckon HuameHHocTu pabotana
Take aIkcneguwuus  LleHtpanbHoW  TopdAHOi
OonbITHOW cTaHuyuu ¢ yyactmem M.U. Herwragra,
A.A. lenkens, N.H. Kpacoseckoro. Buinu uccneno-
saHbl Honota bapabuHCckoW HM3MEHHOCTWU, onuca-
Ha nx pacTUTenbHOCTb. ONOPHBLIMK pa3pe3ami ro-
noueHa ¢ 6ONbLWNM KONUYECTBOM paguoyrnepoa-
HbIX Aar Ha tore 3anagHon Cubupu ApXUnoBbIM K
Bonkosoi (1994) npusnanbl: HuxkHuit CyaryH Ha
O6w, paspestl ronoueHa Ha 03. Yaubl B 3anagHo-
Bapabunckom paioHe, paspesbi Kasikckoro un Cy-
MUHCKOro 3aumuul B Boctouno-bapabunckom paii-
oHe, bonoto napgkoe u Gonoto Tonmauescko-
KpusogaHosckoe B Hosocubupckom [Mpuobse.
HoBble gaHHble NO nNanMHONOrM4eckUM uccnego-
BaHWUAM paspesa XKykosckoe (bopucoa, 3enukcoH
u Ap., 2005), HECOMHEHHO, AONONHSAIT 3TOT CNU-
COK. IMEHHO Ha pe3ynbTaTtbhl UCCNEAOBaHUS 3TUX
06beKToB Mbl ¥ onupanucb Npu obcyxaeHun ma-
Tepuanos.

Obvekramu uccnegoBaHuUs ABNSIOTCA TpU pas-
pesa rofioueHoBbIX OTNOXKEHUA: 1 — TOPKAHMK
«ccharHoBbIn pam» (56° 04' c.w., 78° 53'B.0); 2 -
canponenesble 0TNOXeHUn 03. benoe (55°39' c.w.,
82° 70'B.A.); 3 — TophaHuK Ha Gepery 03. Benoe.
Takon BbIBOp 06bLekTOB 0OYCnoOBNEH TeM, uTO
NPUPOAHLIE W3MEHEHWUA rONoueHa nerye BLIABNA-
I0TCA Ha rpaHuyax NpMpoaHbLIX 30H (CTENHOW M Ta-
€XXHOW, B HALWWEM Cny4ae), Yem BHYTPU HUX.

PaikoH uccnenosaHuii pacnofnioXeH B 1Oro-
BOCTO4HOW yactu 3ananHoin Cubupu, Ha TeppuTto-
pun bapabuHckol aKKyMyNsiTUBHOW paBHUHbI.
KnumaTt KOHTUHEeHTaNnbHbLIA, HEAOCTaTOMHO BNaX-
HbIA, NO AAHHBIM MeTeocTaHuuu r. Hoeocubupcka
cpeaHsa TemnepaTtypa sHBapa -19 °C, wions
+19 °C, cpegHerogosasi — 0,2° (B cpegHem ans
necocTenHow 30HbI CpeaHerogoBas TeMneparypa
-1 °C); rogoBoe KONUYECTBO ocaakoB 425 mm/ron
(cpepnee — 400 — 450, Ha lore yMeHblWwasch A0
350). «CcparHoBbLIM psiM» pacnonoXeH B NOA30He
MENKoNUCTBEHHbIX NecoB, B coyeTaHuu Oepeso-
BbIX N OCHHOBbIX TPaBAHbLIX NECOB C COCHOBO-
KycTapHukoBo-carHossiMu pamamu. Osepo be-
noe HaxoAUTCA B CEBEPHON NecocTenu, 3aecb Co-
4eTalTCA pacTuTenbHble cooblecTBa OCTENHEH-
HbIX NYros, Nyrosbix CTeNenW U OCTENMHEHHbLIX OCU-
HoBO-Bepe3oBbiX Necos.

CornacHo paauoyrnepofHoMy aHanuay, B pas-
pese ccharHOBOro psamMa BCKpbiTbl CpeaHe-BepxHe-
roNOLEHOBbIE OTNOXEeHUs. 3anexb MOXHO pas-
6uTb Ha Tpu wacTu: HuxHaA (3,0 — 2,6 M) npen-
CTaBneHa cepbiMN 03€PHLIMU FMUHAMK (C PakoBu-
Hamu octpakon Limnocythere vara Liepin, pacTu-
TenbHLIMK OCTaTKamu), B KPOBNE CNos MNonyvyeHa
Aata 7800140 p/y ner; cpeaHssa (2,6 — 1,33 M) —
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CNOXEeHa YepHbIM, XOPOLIO Pa3NOXWBLLMMCA Tpa-
BAHbIM TOpHOM; BepxHAA 4acTb (1,33 — 0 M) — He-
PasnoXuBLLIUMCS APKO KOPUYHEBBLIM CHarHOBbLIM
Tophom, Ha rnybune 1,27 — 1,3 M UMeeTca gata —
1745130 (COAH-6793). Ha nanuHonoruyeckumn
aHanu3 6bino otobpano 32 obpasua ¢ waroms 1 -
10 cM, B 3aBUCMMOCTM OT ocapka. PesynbrtaTthl
CNOPOBO-NLINLUEBOrO aHanW3a NpeAcTaBneHbl Ha
AvarpaMMe, Ha KOTOPOW BblgeneHbl Tpu Nbinble-
Bble 30Hbl. 30Ha 1 (2,6 — 1,83 M) BkntoyaeT B cebA
nepexoaHylo 30Hy OT Topda K FIIUHE U HUXKHIOKW
YyacTb cpeaHero cnosi. CnekTpbl 30HbLI MOXHO Takoke
nogpasnenuTb Ha ABe NOA30HLI: 1a (2,6 — 2,25 m)
— XxapakTepuayeTtca npeobnagaHuem nbinblbl 6e-
pesbl, 3NaKOBbIX W NANOPOTHUKOB, YTO OTpaxaer
pacTMTENbHOCTL, TUMUYHYIO ANS NOA3OHLI MENKo-
nucteeHHbIx neco.; 16 (2,25 — 1,83 M) — otnuva-
eTca BO3poCLIEN A0ONEN Nbifblibl OCOKOBBIX U CKau-
KaMu KpuBOW NanoOpPOTHWUKOB, 4TO, BEPOATHO, CBS-
3aHO CO CMEHOW NokanbHbIX ycnosui 6onota. 3o-
Ha 2 (1,83 — 1,33 M) — BepxHAs 4acTb YepHOro
Toptha. B cnektpax AOMMHMPYET Nbifbli@ COCHbI,
fonblioe KONWUYECTBO Taicke NbINbUbl 3NAKOBLIX.
3oHa 3 (1,33 — 0 M) — AOMUHUpOBaHuE cnop
Sphagnum, 4TO yka3biBaeT Ha nepexon pa3BUTUA

6onota B onuroTpodHyio dasy. [Mbinbua apesec-
HbIX NpeacTasneHa 6epe3son u COCHON.

U3yuenne TopcaHUKA «CharHOBLIA pAM» W
03epHO-60n0THLIX OTNOXEeHUA 03. benoe v conoc-
TaBfeHWe NONyYeHHbIX AAHHLIX C MaTepuanamu
no ApyrMM paspesaMm necocTenHoi 30Hbl 3anag-
Ho! Cubupu No3BONAET PEKOHCTPYUPOBATL pa3Bu-
TUe pacTUTENLHOCTU B roNnoueHe, HauuHas ¢ at-
naHTnyeckoro nepuopa. FnasHow necoobpasyio-
wei nopopoit 6uina Gepesa, 6epesosbie, bepeso-
BO-COCHOBbI€ Neca C TPOCTHUKOBbIMU 3aiMULLAMM,
nanopoTHUKaMu Ha rpaHuuax 6onot — TunuyHas
pacTUTENbHOCTL tora 3anagHon Cubupu B atnas-
TUYECKOM — Havarie cyb6opearnbHoro nepuogoes
ronoueHa. B cnosx, oreevalowmx nepeoin nonosu-
He cy66opeanbHoro nepuoaa, obHapyxeHbl egu-
HWYHbIE 3epHa BA3a U NUNbI, Y4TO OTMEe4YaeT aTan
noTensnieHns, ANA 3TOTO Xe UHTepBana xapakrep-
HO 6onblloe KONWYECTBO BOAHLIX U NpUOpexHo-
B80OAHbIX pacTeHuin. B koHue cybbopeanbHoro —
Havane cybaTnaHTU4Yeckoro nepuoaoB OTMeYaert-
cA NOXonoaaHue u ysnaxHeHue; addekTusHoe
yBNaXXHeHne NPOAOIMKMNOCL B CybaTnaHTuueckoe
BPEMS, KaK nokaseisaeT hopMUpOBaHUE BEPXOBbIX
TOP(hAHUKOB B NOATAEXKHBIX Necax.
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NPOCTPAHCTBEHHO-BPEMEHHBIE B3AMMOOTHOILEHWA
b0OT U NECOB B TAEXHBIX IKOCUCTEMAX

T.K. Opkoeckas

BoTaHuyeckuit UHCTUTYT uMm.B.J1.Komaposa PAH, Caunkr-lNerep6bypr, Poccua

E-mail: yurkovskaya@hotmail.ru

B pa6ome noduepkueaemcs 8aXHOCMb CaMOPE2ynAayuu PacmumenbHO20 MOKpOea MaeXHbIX 3KOCU-
cmem, ponb 60n10m 8 06pa3oeaHul NPOCMPaHCMEEHHO-8PEMEHHOL CMPYKMYPbl MAaeXHbIX IKOCUCMEM U
8 ysenuyeHuu ux ycmodyueocmu. lpednazaemcs KOHUENUUS O MOBLILEHUU yCmoUdueocmu maexHsbIxX
3KocucmeM 8 ycriosusix cocyujecmeoeanus 6ooma u neca. PaccMampueaomces CyKUeCCUOHHbIe cmpa-
meauu necos u 6onom, exnad 6onom e yeenuyeHue 6uoPa3HOOBPA3UR MABKHLIX IKOCUCMEM.

TaexHble 3KOCUCTEMbl B NPOCTPaHCTBE npea-
cTaBnsAoT cobor CNoXHyI ceTb HepaBHOMEPHO
YyepeayoLLMXCA MaccuBoB Niecos U 6onot, MecTa-
MU 03ep, KOTOPYIO paccekaloT pedHble 4ONUHbI. UX
pa3BuTUe W CywecTBOBaHME Ha BCEM TAEXKHOM
NPOCTPaAHCTBE NPOUCXOAUT B TECHOM B3auMopaew-
cteun. Takum obpasom, Taira B Hawem npeacras-
NEHUK — 3TC HE OAHM TEMHOXBOWMHEIE NEca, HO U
obnacTtb pacnpocTtpaHeHns 6opeanbHbiIX 9KOCH-
cTem necos, 60N0T U NOAM pexk.

B3anwmooTHoweHua necos u 60noT paccmar-
pusaioTca npexae scero kak npobnema sabona-
yusaHua necos U Mepbl 6opbbbl ¢ HUM. O630p
nccnenosaHWn B 9TOM HanpasneHWu, NPOBOAMB-
WKXCA B HaWeW CTpaHe Ha NPOTAXEHUU ABYX Be-
ko, 6bin onybnukosaH H.WU. MNbasuenko (1979).
M.WU. HeiwTanr (1979), nporHo3upysa npouecc 3a-
6onaunsaHna 8 3anaaHon Cubupu, npusbiBaer
OCTaHOBUTb 3TOT NPOUECC TOTanbHbLIM OCYLUEHU-
eM. A Mexay TeM MUYYDUHCKUA NO3YHr « Mbl He
MOXEM XaaTb MUNOCTER OT npupoAbl... U T.A.»
AasHO OBHapyXun CBOK HECOCTOATENbHOCTb. U
aHTponoMopdHbIN B3rNaa Ha npupoay paboTaet u
nNpoTUB NpMPOAabI, N NPOTUB YeNoBeKa.

Taknum 06pa3som, He ToNbKo B BbITY, HO U B Hay-
Ke OOMUHMPYIOT npeacTtaenexdus ob aHTaroHuame
B6onota u neca. lNonaraio, 4TO nopa paspywuTb
3TW NpeacraBneHUs U NpeanoXuTb KOHUENLUIo O
NOBLIWEHUN YCTORYMBOCTU TAEKHbLIX IKOCUCTEM B
ycnosuax cocyulectsoBaHuna Gonota u neca. A
TakKe HamepeBaloCb BbIABUHYTb U 060CHOBaThb
TUNoTe3y O CTpaTerun passuTUA TAEXHbIX NECOB #
Bonor B €8A3K C NPOBNEMOIA UX YCTORYMBOCTH.

CnenyeT noaYepkHyTb, YTO MEXaHU3Mb! pery-
nAUMK M camoperynsaiuuM NpUcylwmn He TOMbKo
BEpxoBbIM 60N0TaM, HO CBOICTBEHHLI pacTUTENb-
HOMY NOKpOBY B LenoMm. IMEHHO OHU CO3AaloT on-
TUMansHYID NPOCTPAHCTBEHHYIO CTPYKTYPY NOKpO-
Bd, CNocobCTBYOWYI0 ero  HavwbGonblwen ycTonuu-
BOCTU. Mcxoas u3 3Toro, COOTHOLWIEHUE NEecoB W
60onoT B TaeXHbIX 3KOCMCTEMAX B TOM WIW WHOM
perMoHe He cnyy4awHo U onpepensieT BO MHOIOM
MEpY €ro yCTOMYNBOCTH.

O6patuMcst K NPOCTPAHCTBEHHO-BPEMEHHOW
AuHaMuke necos U 60noT. HecMOTps Ha TeCHylo
CBSi3b NPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYpb
necos u 60M10T, NpoUCXoAAWMNE B HUX AUHAMUYE-
Ckue npouecchl pasnu4aloTCs No CywecTBy Kak BO
BPEMEHWU, Tak U B npocTpaHcTee. [lpexge Bcero
pa3snuyaeTcs CTpaTerns CyKUecCUit pacTUTEnbHO-
ct1 60n0T ¥ necos.

CyKueccMoHHan cTpaTterusa necos, unu cnocob
3aBOEBaHUA UMW NPOCTPAHCTBA, ABNSAETCA 3KC-
TEHCUBHOMN. JlecHble coobuiecTsa crTpemsTca 3a-
xBaTuTb nNubo GesnecHble npoctpaHcTesa, nubo
3aHATLIE NMUOHEPHbLIMUA, HEYCTONYMBLIMU TUNAMK
neca. B npoctpaHcTBe 310 BblpaxaeTcs B 06paso-
BaHwWu ovaros neca. OaHako aTOT npouecc pas-
nuyaetcA BO BpeMeHu. Ha npotsixkeHuu ronoueHa
TakUM NyTEM neca 3aBOEBLIBanNU NpPOCTPAHCTBA,
BCE BpeMmst pacwmpsa cBoi apean. B HacToswee
XEe BpeMs neca nvllb CTPEMATCA yaepXaTb ¥ BOC-
CTaHOBWUTL CBOW apean, cTaswuh cparmMexTap-
HbiM NOCNE aHTPONOreHHbIX HapyLUEHUNA.

PactutenbHocTe OoNoT passuBaeTtcs kak Obi in
situ 3a c4eTr HapacTaHWs CBOEW NOBEPXHOCTH
BBEPX U B CTOPOHbI. UMEeHHO pacTuTenbHocTb 6o-
NOT B TaWre HacTynaeT Ha PacTUTENLHOCTL NECOB.
O6patHoe sBneHue BCTpeyaeTca KpailHe peaxo.
Ha npotsxeHun Bcero ronoueHa Gonota pocnu
BBEPX W BlUIMPL, 3aBoeBbiBas Bce Bonblwue npo-
CTpaHCTBa U BbITECHAA neca. MNocneaosartensHole
CyKUEeCccuM pacTuTenbHocTu 60n0T npoucxoaunu B
HanpasnexHwn HacnavsaHus OOHON CTaaun Ha Apy-
rylo Hanogobue cnoeHoro nupora. B pesynbrate
3TOro npouecca Mbl UMEEM BPEMEHHYI0 Cepuio
naneocoobLecTB, COXPaAHWBLUMXCA B BUAE CNoOes
TOPAHON 3anexu, TO eCTb TPeHA Takux Cykuec-
CWiA UMeeT BepPTUKAnNbHYK HanpaBNEHHOCTb.

Mo-suaumMoMy, 6onee UHTEPECHBIMU ANA aHa-
N13a B3aWMOOTHOWEHWA neca n Gonota B Taire
AIBNAIOTCA CYKUECCUM pacTUTENbHOCTH Ha Bonotax
C UeHTpobGexHOW HanpaBNEHHOCTLIO, onpeae-
naowme paspacraiue 6onort no nepucdepum u 3a-
XBaT UMUK He cBOBOAHLIX nnowaaewn, a npuHaane-
KaBWKUX paHee YCTONYUBbLIM KOPEHHBIM U KBA3UKO-
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peHHLIM necam. Takue cykueccuu uayTt nytem ob-
pasosaHua Ha rpaHuue 6onoto/nec 6ydepHbix co-
obuwects 3abonoyeHHbix u 60noOTHLIX Necos. Cko-
POCTb CyKueccui (Mx BpeMeHHaa cocTasnfioLlas)
pasnuyHa. OHa konebnetcs B WUPOKUX npeaenax
U 3aBACUT OT MHOMMX (HaKTOPOB: 30HANbHbLIX, pe-
FMOHANbHbIX, NOKANbHbIX.

Mbl nbiTanucb NpocneauTb B3auMOOTHOLIEHUA
pacTuTenbHoCcTU necoe u 6010t B NpocTpaHcTee,
u3y4yan Ha OCHOBe AeiunpupoBaHUA AUCTaHUM-
OHHbIX a3podhoTOMaTEpUanos, NyTeMm 3KOMoruye-
CKOro NpounNUpPoBaHuA U KpynHomacwTabHoro
kapTorpacupoBaHust, necobonoTHble coveTaHus.
3OTa kateropus bbinia BBeAeHa MHOI0 Kak TEPpUTO-
puanbHas eguHuua pacTUTENbHOrO NOKpoBa B
CBA3W C 3apavaMu MenkomacwTabHoro kaprorpa-
¢hupoBaHUa ANa TeX y4yacTKOB Tawru, rge neca u
6onota npencraenenbl HEGONBLLWKMMKU ypoumLLaMU
U He KapTUPYIOTC B Ka4eCcTBe CaMOCTOATENbHbIX
KOHTYpOB. PaHee Ha reoboTaHU4YECKUX Menko-
MacwTabHbIX kKapTax npeanoyTeHue OTAaBanoch
necam faxe B Tex cfydasx, koraa CymmapHas
nnowaab Menkux 6onoT npesocxoauna nnowanb
NEeCcoB, YTO 3HAYUTENLHO UCKAXANo UCTUHHLIA Xa-
paktep pactUTensHoCTU. B npouecce usyveHus
necoboNOTHLIX COYEeTaHWit U HaKoMNeHus marte-
prana 13 pasHblx peruoHO8 eBpONEeNCKON Tauru s
ybeaunacb B TOM, 4T0 NecobONOTHbIE coveTaHus
He MpoCTO eAuHUua, BblAeneHHas ans uenei
MenkomacwrabHoro kaptorpadupoBaHus, a pe-
anbHO CyllecTBylOWas reTeporeHHas KaTeropus
TaexHbIx akocucteM. JlecobonoTHoe couetaHue
npeacraenser coboit COBOKYNHOCTb 3aKOHOMEPHO
NOBTOPSIOWMNXCA NNAKOPHBLIX U HENNaKOPHbIX TU-
nos neca n 6onot. B cucreme ABypagHon knac-
cuduKaumm pacTUTenbHOCTH, NpeanoxerHon B.6.
Couasoit (Couasa, 1968), oOHO COOTBETCTBYET paH-
ry Me3ouToueHoXopbi.

Muorve necobonoTHbie coyeTaHus pacnona-
raloTca Mexay KpynHbiMu 60N0THBIMWM MaccMBamu
U BONOTHLIMKU CUCTEMAMK, CBA3LIBAA UX B €4WHYI0
ceTb. bonota obycnaBnuBalT ecTeCcTBEHHYI0
(bparMeHTUpOBaHHOCTb PacTUTENLHOrO MOKPOBa

Tanrn. Hanuwune 60NOT 3HaYUUTENLHO yBenuuuBaeT
reTeporeHHOCTb TaeXHbIX 3KOCMCTEM, CnocobeT-
BYSl TEM CaMbIM UX YCTOWMUBOCTH.

Bonota BHOCAT CBOW BKNaa v B yBenudeHue
6uopasHoobpasus pacTUTENLHONO NOKpPoBa Talru
Ha pa3HbiX YPOBHSX ero opraHusauuu. Ha suao-
BOM ypoBHe 3a c4eT 60noT B TaeXHbIX 3KOCUCTE-
Max yBEMMYMBaETCA KOMMUYECTBO MMNoapKTUYECKux
BUAOB W NOABASHOTCA apkTtnyeckue. Camblil n3-
BECTHbIN U3 nocneaHux Tomenthypnum nitens. 3a
cyet 60noT BO MHOMO pa3 yBeNnw4MBaeTCs pasHo-
obpasve ccarHoBbIX MXOB U BUOOB CEMeWCTBa
Amblystegiaceae. Ho ocobeHHO Benuko pasHoo6-
pasue 60N0T NO CpaBHEHUIO C necaMu Ha ¢mTo-
LUEHOTUYECKOM U HAAMUTOUEHOTUYECKOM YPOBHSX
BCNEACTBME TeTEPOreHHOCTU pacTUTENbHOro no-
kpoBa Gonot. Bonota cnocobCcTBYIOT M coxpaHe-
HUto BuopasHoobpasna TaexHbiX 3KOCUCTEM Npy
MX aHTPOMOTreHHOW TpaHcthopMauuu, npexae sce-
ro nocne pybok u noxapoB okpauHbl 60107 coxpa-
HAIOT GoNblioe YUCNO NEeCHbIX BUAOB, CNOCOBCT-
BYSl TEM CaMbiM WX BO3BPALLUEHMWIO HA NECHbIE Me-
croobuTaHums.

UTak, B 3aknioyeHne oTMETUM NpPOCTPAHCTBEH-
HO-BPEMEHHYIO CBA3b B PasBUTUM TAEXHbIX Necos
n 6onot. Ponb HonoTt B pa3Butun U cyulecTsoBa-
HUW TaexHbiX 3KOCUCTEM Benuka. Bo-nepsbix,
NPOCTPAHCTBEHHAA CTPyKTypa pacTUTEeNnbHOro no-
KpoBa Tailry onpeaensieTca BCce yBenwuusarowen-
ca B nocneagxue 10 Thicay neT nnowaablo 60noT.
Bo-BTopbix, 6onoTta 0b6pasyloT ceTb, koTopas oby-
cnaenuBaeT eCTECTBEHHYI0 dparMeHTMpoBaH-
HOCTb U reTepOreHHOCTb PacTUTENbLHOIo MoKpPoBa
Tairu, ycunmeas ero yCTomynsocTb NO OTHOWEHWUIO
K ApUPOAHLIM W aHTPONOreHHLIM BO3MYLIEHUSAM.
Bonota cyuwecreeHHo yBenuuusawT 6uopasHoob-
pasve TaexHbix 3kocucteM. Nomumo Guonoruve-
CKUX (DYHKUMIA, OTMeYeHHbIX Hamu, GonoTta Bbl-
NONHAIOT, KaK U3BECTHO, FMAPONOruyeckue u aTmo-
cepHbie DYHKUMMU, a Takke ABNAKTCA WCTOMHNU-
KamMu nNpupoaHbIX pecypcos. Bcneactewe Hakon-
nenua Topga, pa3pacTaHus Bsepx U BLUKPL BoNo-
Ta K3MEHAIOT COBPEMEHHbIN penbed.
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APPLYING PRINCIPLES FROM WEST SIBERIAN MIRE SCIENCE
TO HELP UNDERSTAND THE LANDSCAPE ECOHYDROLOGY

OF SCOTTISH BLANKET MIRE
O. Bragg

School of Social Sciences (Geography), University of Dundee, Scotland

E-mail: o.m.bragg@dundee.ac.uk

K.E. Ivanov's work on West Siberian mires has
strongly influenced the development of peatland
research in Scotland, which places emphasis on
understanding the close relationships between
physical structure and hydrological function which
characterise mire ecosystems. Amongst the fea-
tures that Ivanov described from Siberia were dis-
tinctive arrays of mire surface microtopes, ar-
ranged in regular zones or catenary sequences
which express the interaction of land form with hy-
drology. A continuous flow line drawn from the
summit of a mire to its edge will pass through a
succession of microtopes, each with its own char-
acteristic vegetation, microtopography, gradient
and water balance; but linked to those lying both
upslope and downslope by the fluxes of seepage
water that are exchanged between them. The way
in which each part of the system receives and dis-
poses of water influences, in turn, the relationships
between primary production and decay that deter-
mine the system’s ability to sequester and store
carbon. Moreover, these same processes contrib-
ute to other peatiand values by determining, for
example, the range of habitats available to plants
and animals and the way in which water is deliv-
ered to streams and rivers.

Ombrogenous mires (bogs) in Scotland show
similar arrays of microtopes, although many of
them have become degraded under the regime of
drainage and burning that traditionally accompa-
nies their use as grouse moor and rough grazing

for sheep, as well as by more direct intervention
such as peat extraction and forestry. This poster
outlines some research threads that use the ap-
proach developed by Ivanov to study the land-
scape ecohydrology of Scottish peatlands, and
thus to work towards an understanding of how the
management of peaty land in Scotland might be
optimised. These are illustrated for a small (ap-
proximately 30 ha) mesotope within a patterned
blanket mire in the so-called Flow Country of
northern Scotland.

A grid of spacing ca. 50 m was laid out on the
surface of the peatland, and this was used as the
basis for a detailed survey of surface topography
and peat thickness, from which a three-dimen-
sional picture of the mire was assembled. Vegeta-
tion quadrats were recorded at some of the survey
points, and the arrangement of microtopes was de-
rived from aerial photographs. A novel design of
mire lysimeter was used to measure net seepage
within microtopes, and thus to derive the average
seepage flux — equivalent to lvanov’s intemal wa-
ter supply — over three water years. The results in-
dicated that, as in West Siberia, the long-term
fluxes of seepage and evapotranspiration are
characteristic for each microtope type.

The increasing availability of high-resolution
digital elevation data offers exciting possibilities for
scaling-up studies of blanket mire structure using
GIS, and a preliminary exploration of the potential
is illustrated.
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ECOLOGY AND RESTORATION OF DRAINED MIRES
IN THE SUMAVA NATIONAL PARK (CZECH REPUBLIC, CENTRAL EUROPE)

l. Bufkova, F. Stibal, and E. Loskotova

The Administration of the Sumava National Park, Czech Republic

E-mail: ivana.bufkova@npsumava.cz

The Sumava National Park belongs to the most
important peatland areas in the Central Europe. In
spite of high natural values, many peatlands have
been disturbed here by drainage for forestry and
agriculture purposes in the past. Since 1998, the
,Programme of peatland restoration» primarily fo-
cused on restoration of disturbed hydrology has
been implemented in the area. The main restora-
tion technique used is blocking of drainage ditches
by set of board dams. The aim is to rise and stabi-
lise water table and slow down surface outflow ar-
tificialy accelerated due to drainage. Detailed
vegetation maping, geodetical and hydrology sur-
vey are used to determine type and distribution of
dams along the ditch. At present, about 500ha of
peatlands, usually in the scope of small catch-
ments, have been already restored.

In relation to restoration programme, monitoring
of peatlands including both ombrotrophic bogs and
surrounding waterlogged spruce forest has been
implemented. Both drained and intact peatlands
are studied with the aim: i/ to characterise degra-
dation changes induced by disturbed hydrology,
and ii/ to evaluate the success of restoration. Wa-

ter table fluctuation, hydrochemistry of groundwa-
ter, peat soil chemistry, surface water outflow,
amount of precipitation and vegetation on perma-
nent plots (57) have been monitored. Canonical
Correspondence Analysis was used to express
relationships between abiotic factors and vegeta-
tion both on drained and control (intact) sites. Re-
sults of measurements performed during pre-
restoration phase showed differences between
disturbed and intact sites. On drained bog sites,
water table was maintained in lower position and
exhibited high fluctuation much sensitive to amount
of precipitation as compared with control bog sites.
pH of groundwater ranged within lower values and
DOC concentration was higher on drained bogs.
Expansion of Molinia caerulea and trees (mostly
Picea abies) towards bog expanse were recorded
on drained bogs as well as dwarf shrub vegetation
prevailing at the expense of Trichophorum
caespitosum lawns and hollows with Sphagnum-
sedge vegetation. In 2007, restoration of monitored
drained sites will be performed and monitoring will
continue in the same design to follow development
of sites after restoration.
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DOES REWETTING OF RAISED BOGS REHABILITATE AQUATIC
INVERTEBRATE DIVERSITY? A COMPARATIVE STUDY BETWEEN
INTACT, DEGRADED, AND REWETTED RAISED BOGS

IN ESTONIA AND THE NETHERLANDS

G.A. van Duinen™?3 A. Leivits®, T. Timm®, A.M.T. Brock"’,
W.C.E.P. Verberk™?, Y. Zhuge', and H. Esselink'’

! Bargerveen Foundation, Radboud University Nijmegen, The Netherlands
2 Department of Environmental Science, Radboud University Nijmegen, The Netherlands
* Department of Animal Ecology and Ecophysiology, Radboud University Nijmegen,

The Netherlands

4 State Nature Conservation Centre, Parnu-Viljandi Region, Estonia
® Estonian University of Life Sciences, Institute of Zoology and Botany,

Vortsjdrv Limnological Station, Estonia
E-mail: G.vanDuinen@science.ru.nl

INTRODUCTION

Most raised bogs remaining in Western Europe
are degraded by drainage and peat extraction, as
well as by increased nutrient availability due to
deposition of atmospheric N and S. As Sphagnum
growth is a prerequisite for restoration of raised
bogs, restoration in degraded bogs focus on cre-
ating suitable hydrological conditions for Sphag-
num recovery by means of rewetting. To assess
the effects of degradation and restoration on the
fauna diversity of raised bogs, aquatic invertebrate
assemblages were compared between intact Esto-
nian raised bogs (low N and S deposition) and de-
graded and rewetted bog remnants in The Neth-
erlands (high N and S deposition).

METHODS

In Estonia 31 water bodies were sampled in
Nigula bog, Soomaa National Park and Endla Na-
ture Reserve. 47 sampling sites were selected in 7
Dutch bog remnants and divided in two groups: (A)
27 sites in bog remnants that where rewetted 1 to
29 years ago (rewetted sites) and (B) 20 sites in
non-rewetted Dutch bog remnants (remnant sites).
These remnant sites were water bodies in bog
remnants that had not been subject to large-scale
rewetting, but remained after ending the former
use of bogs before 1950, e.g. abandoned water-
filled hand peat cuttings and trenches used in
buckwheat culture. Macroinvertebrates were sam-
pled in all sites using a pond net (0.5 mm mesh
size). Microinvertebrates were sampled at 20
Dutch sites using 35 pm and 115 ym mesh nets
(Van Duinen et al., 2003, 2006b).

RESULTS AND DISCUSSION

Comparison between Estonian and Dutch sites
showed that species respond differently to the in-
creased nutrient availability in The Netherlands,
which could be linked to differences in their diets
(Van Duinen et al., 2006a). Species preferring wa-
ter bodies with a higher nutrient availability within
Estonian bogs are dominant in both degraded and
rewetted sites in The Netherlands. The cumulative
species richness (Fig.1) and species composition
of microinvertebrates (Rotifera, Copepoda, Clado-
cera) did not differ between Dutch remnant sites
and rewetted sites (Van Duinen et al.,, 2006b).
However, this is not the case for macroinverte-
brates, like chironomids and beetles. The cumula-
tive species richness for macroinvertebrates (Fig.1)
and the variation in species composition between
sites (Beta diversity) was much lower at rewetted
sites than at non-rewetted sites, both for all spe-
cies and for characteristic species (Van Duinen et
al., 2003). This shows that many rare macroinver-
tebrate species characteristic of bogs (possessing
traits such as low dispersal capabilities, slow
growth and high tolerances to acidity and tempo-
rary drought) had been able to survive the slow
process of degradation, persisting as relic popula-
tions in Dutch degraded bog remnants. However,
these species are unable to cope with the rapid,
large scale rewetting of the sites during restoration
and the subsequent lower habitat diversity. The
difference between micro- and macroinvertebrates
in their response to rewetting is probably due to
the less complex lifecycle of microinvertebrates
and their easy dispersal by wind.
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Fig. 1. Cumulative species richness curves for all species and for characteristic species of microinvertebrates (left)
and macroinvertebrates (right) in rewetted sites and non-rewetted remnant sites in Dutch bog remnants.

CONCLUSIONS

Degradation of Dutch raised bogs has resulted
in the loss of both the nutrient-poor parts of the
tandscape and transitions to minerotrophic parts of
the bog system. Both parts are not yet restored in
bog remnants. Increased nutrient availability ham-
pers restoration of the species assemblages of
nutrient-poor bog pools. Invertebrate species re-
spond differently to degradation and restoration,
due to differences in their diet, lifecycles, dispersal
capabilities and tolerance. Sudden changes in-
duced by large-scale rewetting should be avoided
to preserve present relic populations of rare and
characteristic species that persisted during the

process of degradation. These populations may
become sources for colonisation of restored sites.
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CONEPXAHUE W PACNPEJIENEHKE PTYTU
B 3ANAJHOCMBUPCKUX TOPOAHBIX BOJIOTAX

E.A. N'onoeauykas, E.E. JIanuHa, I0.U. Npelic

WHCTUTYT MOHNTOPUHIa KNUMaTHUYECKUX U 3konoruyeckux cucrem CO PAH, Tomck, Poccus

E-mail: golovatskaya@imeces.ru

lpedcmasnensl pesynsmamsi uccnedosaHuna codepxaHus pmymu e mopgbax pasHbix mopgaHbIX Me-
cmopoxdexull Tomckol obnacmu. Noxa3bieaemcs 603MOXHOCMb UCMOb308aHUA MOPEAHLIX MECMOPO-
x0enull 8 kavecmee UHOUKaMOpa 3a2pA3HEHUNA OKpyxXaloweld cpedbl pMymsio U apxusa amMocghepHozo

denoHupoeaHus pmymu.

AHanus pacnpeaeneHus pTyTu NO TMNaMm no4Ys
NOATBEPAWUN WU3BECTHYIO 3aKOHOMEPHOCTb — Hau-
6onee BbICOKWE KOHLUEHTpAUUW ee CBOMCTBEHHbI
nousaMm, OBOralweHHbLIM OpraHU4eckum BeulecT-
BOM, npexae Bcero TophaHO-BONOTHEIM noysam.
3a cyer BbICOKOM COpPOUMOHHON cnocobHOCTU
TophAHaA 3anexb HakannueaeT NPOMBILNEHHbIe
a’po30nu.

Ona avanusa cogepxaHus pTyTu Obinu oTO-
6paHbt 06pa3subl Topgha Ha pasHbiX TOPHAHbLIX Me-
cropoxaeHuax Tomckon obnactu. Copepxanune
pTYTU B Topde onpeaensnu pTyTHbIM razoaHanu-
3atopom PrA-11. PeaynbTaTbhl uCCneaoBaHus no-
Ka3anu Hanuyne KOHUeHTpauui pTytu B Topcax B
3HayeHunsix, He npessbiwatowmx MNAK, Ho Bbiwe
3Ha4YEHUN, COOTBETCTBYIOLMX AOUHAYCTPUANLHOM
anoxe. Bce rnybuHHble npocunu copepxaHus
pTYTM B MUccneayeMblix GONOTHBIX 3aKocucTemax
MUMEIOT NOXOXUIA BUA, MaKCUMAalbHble 3HauYeHus
HabnioaalTca B BepxHei 4actu npodwuna ¢ no-

cnefyiowuM CHUxeHuem. OgHako pasHble BUAbI
Toptha UMelnT pasnu4Hoe coaepXaHue pTyTu, 4To
CBA3aHO ¢ 0CcoBeHHOCTAMM BOTaHNYeCcKoro cocra-
Ba Topda U cTeneHu pasnoxeHusa. KoHueHTpauuu
pPTYT B NPUAOHHLIX CNOsix Topca cooTBeTcTBYET
COAEPXaHWIO PTYTH B NOACTUNAIOWNX NOpoAaX.

Hanuuune noBbileHHbIX KOHUeHTpauui Hg B
6onoTHbIx MaccuBax 3anagHoh Cubupu rosoput
0 rnobanbHOM aTMoCcepHOM nepeHoce PpTyTw.
BbicOokan «TeXHOMUNLHOCTbY PTYTU NPUBOAUT K
TOMY, YTO Ha N6LIX, He TONbLKO ypBaHn3npoBaH-
HbIX TEPPUTOPUAX, OTMEYAIOTCA NOBbLILWEHHanA 3a-
rPA3SHEHHOCTb €10 NOYB, TOPGOB U AOHHBLIX OTNO-
xennin. OcobBeHHocTn pasButus Gonotoobpaso-
BaTenbHOro npouecca TopdAHbIX MEcTopoxae-
HWWA ¥ cBEAEHWA O NPON3BOACTBE U noTpebneHuun
PTYTH B MUpE MOryT UCNOsb30BaTbCA AN paspa-
60Tk METOA0B NaTMPOBaHUA TOP(SHOW 3anex,
aHanorMYHO aHanu3am, NPOBOAWMbBIM NO LE3UNI0 U
CBUHUY.
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MUKPOBUONOIMHECKWN MOHUTOPUHT
BONOTHbIX 3KOCACTEM 3AMAJJHON CHBUPH

A.B. Nonoeyenko', J1.1. UHuweesa®

! MockoBCkuiA rocyaapcTBeHHBIH yHuBepcuTeT um. M.B. flomoHocoBa, Mocksa, Poccus
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Ha nandwagbmrom npoghune ecmecmeerHOl 6010MHOG 3KOCUCMEMB!, PACTIONOXEHHOU Ha ompozax Ba-
clozanckozo bonoma, nposeden mpéxnemHull MOHUMOPUH2 38 NoKazamenamu MukpobHO20 obunus.
TopgaHuku, 3aHuMaOWue 31108UANLHYI0, MPAH3UMHYK) U MPaHCaKKyMy/AMUEHYI0 M03UyuU NaHo-
wagpmHo20 Npohuna, xapaKmepu3oeanuch 8bICOKOU YUCIEHHOCMbIO PA3HbIX 2Py MUKPOOP2aHU3MO8.
C anybuHol yucneHHOCMb 0GHUX MUKPOOP2aHu3Moe pe3ko ybbieana (Muyenuli 2puboe He o6Hapyxueanu
Ha anybune 1 - 3 M), Opyaux — nnasHo yMeHslanack eHu3 no npogumnio (6akmepuu, akmuHoOMuyemHsili
Muuenut u cnopsi epubos). MpupodHas eapuabensHOCMb YUCNEHHOCMU U KOHUeHmpauuu Mukpoopaa-
Hu3moe 6bina ebifeneHa no ecemy npoghunio MopgaHuKos. 3anacsi MuKpobHoU 6uoMaccsl, paccyuman-
Hbie Ha eecb npoghuns mopghsiHukoe, docmuzanu 3HavYumensHbix eenuyud — 13 m/z2a. fons yanepoda
MukpobHoll buomacces! He npessiwana 3% om obwezo yenepodHoz0 nyna.

Ha naxgwadTHOM npodune ecrecTBeHHON
60N0THON 3KOCUCTEMBI, PAcnNONOXeHHOW Ha OTpOo-
rax Bactoranckoro 6onota, nposefeH Tp&xneTHUi
MOHUTOPUHI 3a nokasatensMu MukpobHoro obu-
nua. B anoeuanbHoW (0CcokoBO-charHoBasa Tonb),
TPAH3UTHOW (HU3KMIA PAIM) W TPaHCAKKYMYNSATUB-
HOW (BBICOKWMIA psiM) vacTax naHawadTHOro npo-
duna C NOMOLBI0 NIOMUHECLIEHTHO-MUKPOCKONU-
yeckoro metoga (Metoabl NOYBEHHON MUKPOGUO-
noruv n 6uoxumun, 1991) nsyyeHo seprukanbHoe
pacnpeaeneHue OCHOBHbIX TPYNN MWUKPOOPraHus-
MOB, OUEHEeHbl 3anacbi MUKPoBHON 6Guomaccel,
paccuuTana gons yrnepoaa MukpobHoi 6uomaccsl
OT obwero yrnepogHoOro nyna sanexm.

TopdarHas sanexb nangwadTHOro npoduna
XapakTepu3oBanach BbICOKOI YWCNEHHOCTbIO pa3-
HbIX rPYNN MUKPOOPTraHW3MoB: rpwbHoi mMuuenusi
U3MepANCcA KUNOMETPaMKu, aKTUHOMULETHbIA —
COTHAMMU METPOB; YMCNEHHOCTb rPUBHBLIX Cnop
cocvaBnana AecAaTku-COTHU MNH cnop/r, 6akTepuin
~ NECATKU-COTHWU MIpA kneTok/r Topda. Cpeaxne
3HaYeHUA HaxoaunuUcL B AvanasoHe ans rpubHoro
Muuenua — 1,5 — 2 km/r; aKTMHOMULIETHOTO MULIe-
nus - 400 — 500 m/r; rpubHbIX cnop — 50 — 70 MnH
cnop/r;, 6akrepuit 30 — 40 mnppa kneTok/r. C rnybn-
HON YUCNEHHOCTb OAHUX MUKPOOPraHU3IMOB Morna
pesko ybbisaTh (Muuenuit rpubos He obHapyxuBa-
v Ha rybuxe 1 - 3 M), a morna 6biTb cpaBHUMa ¢
TAKkOBOM B BEpPXHUX T[OPU3OHTAX WAM NNABHO
YMEHbLIATLCA BHU3 No npodunio (bakrepuu, akTu-
HOMULIETHLIN MULIENWIA 1 CNOpbI rpu6oB).

KoHueHTpauus MuKpoopraHusmos (coaepxa-
HWe MUKpoBHOM 6GuomMacchl, paccuHuTasHHoe Ha
rpamm cyxoro topga) B TOphAHbIX 3anexax sapb-
upoeana oT 2 no 50 mr/r. MonyuyeHHblit maccus
AaHHbIX Obin  npoaHanuavpoBaH C NOMOLLbIO

TpéxcakTopHOro AMCNEpCUOHHOro aHanusa, rae
paccmaTpusaembiMn caktopamu Bbinn: «rnybuHa
3anerauns  Topda», «no3uuua TopdAHUKa B
nangwagTHOM npodune» U «roa UCCNeaoBaHNa».
Bbino nokasaHo, 4YTO KOHUEHTpPauUUO MUKpoopra-
Hu3moB B Honblien cteneHu onpeaenana rnybuHa
3aneraHun Topca, KOTopas 8 paccMaTpuBaeMbix
3anexax TecHo cBs3aHa ¢ Tunom topda. Bepxo-
BoW TOpd, PacnonOXEHHbIW B BEPXHEN 4acTu
npoduna, nocnepoBaTenbHO CMEHSANW nepexoa-
Hbleé U HU3UHHLIE TOPMbLI, 3aHUMAIOLIKE Cpearune U
rnybokve cnou 3anexen. MNepexon oT Bepxosoro
Topda K HU3MHHOMY COnpoBoXAancs ybbiBaHueMm
KOHUEHTpauuu MukpoopraHuamoB. KoHueHTpauus
MUKPOOPraHM3MoB AOCTOBEPHO 3aBUCena 1 OT no-
3uunmn TOpdpsHUKA, 3aHUMaeMoW Ha naHawadT-
HoM npocune. OHa 6bina Bobltwe B TOpdAHUKE, 3a-
HAMAIOWEM TPaHCAKKyMYNSATUBHYIO MO3ULUI0 ¢
BbINONHALWEM pONb reoxuMmudeckoro 6apbepa Ha
nangwadTtHoM npocdune. BnusiHue roga wccne-
AOBAHUA 0KAa3aNoCb 3HAYUMbIM TOMLKO ANSA KOH-
ueHTpauumn rpubHbIX cnop, KoTopasa 6bina Boille B
rogy ¢ MUHUManbHbLIM KONMWYECTBOM ocagkos. B
3T0T roA rpubHbIE CNOPbLI AOCTUranuM MaKkcumanb-
HbIX BEMTMYKH B AnameTpe, Npu4ém Ha Bcex rnytu-
Hax TopdAHbix 3anexen. Ce30H kak ¢akTop oka-
3biBan BNUSHWE Ha KOHUEHTpPAuui0 MUKpOOpra-
HW3MOB NpeuMyLECTBEHHO B BEpXHEW MeTpoBOW
Tonuwe, rae U 6blna BhisBNEHa Ce30HHaA AWHaAMK-
Ka paccMatpusaeMoro nokasarens obunus.
3anacbi MukpoGHoi GuoMacchl B TOPGsHLIX
3anexax nasgwadTHoro npodunsa BapLUPOBaNu
B8 cnoe 0 — 50 cm oT 41 no 996 r/m°, 8 Tonwe
50 — 100 cm oT 63 go 422 r/M?, Ha rny6uxe 100 —
300 cm or 191 go 473 r/m% Takum o6pa3om,
amnnutyna konebaHuh MukpoGHoW 6Guomacchl B

http://vital.lib.tsu.ru
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3aBUCMMOCTM OT rofa W Ce3oHa uCcCnenoBaHWA
6bina ropasno Bbille B BEepXHEW MONYMETpOBOH
Tonule, Yem Ha rnybuHe. MukpobHas 6uomacca B
BEepXHeM METPOBOM Cnoe 3anexen BapbupoBana
oT 2 Ao 13 v/ra 1 6biNa BbilWe B TpAHCAKKYMYNS-
TMBHOW 4acTu npodunsn, Yem B TPaH3UTHOW W
anweuanbHok. Pac4ét mukpobHoi BGuomacchl Ha
BClo Tonwy (3 M) MOWHbLIX TOPMAHNKOB BbiABUA
6onee BLICOKWE NoKasaTenu B 3INOBUANLHON Yac-
™1 nangwadtHoro npodunsa (5 — 13 1/ra), yem B
TpaH3utHow (3 — 10 T/ra).

Hons yrnepoaa mukpobHow Guomacchl oT 06-
wero yrnepoaHoro nyna 3anexu B UCCneayembix
TopAHbLIX 3anexax naHawadTHOro Npounsa He
npesoiwana 3% 8 BepXHUX cCrnosx 3anexu, 2% — B
cnoe 50 — 100 cm n 0,2% - Ha rnybuHe 100 -
300 cm. Huskas pons yrnepoga MUKpo6GHOro npo-
ucxoxaeHns B obliem yrnepoaHOM nyne, BbiAB-
NneHHaa Hamu B uccneayembix TopcsHukax, oby-
CNoBNEeHa KonoccanbHbIMK 3anacamu B HWUX pac-
TUTENbHOK MOPTMACCHI.

Takvum o6pa3om, BapnabenbHOCTL nokasare-
nen obunus (NPOCTPaAHCTBEHHaR W BpPEMEHHaRn)
6bina BbiBNEHa HaMu No Bcemy npocunio Top-
daHukoB, oaHako amnnutyga konebauui Obina
Bbllle W MaKCUManbHbIe 3HAYeHUst BCTpeYanucb
vauwle B BepxHed MeTpoBod Tonwe. C rnybuxon
YUCNEHHOCTb OAHWX MUKPOOPraHW3IMOB Ppe3ko
ybbiBana (rpubHoi Muuenuih He oOHapyxusanu
rny6xe 1m), obunue apyrux 6uino cpaBHUMO C Ta-
KOBbIM B BEPXHWUX FOPU3OHTAX WNKU NNABHO YMEHb-
wanocb BHK3 no npocunio (bakrepuu, akKTMHOMM-
LeTHbIV MUuenuik, cnopbl rpubos). Kak uasecTHo,
no 6uoduanyeckuMm cBOCTBaM TOPMAHYIO 3anexsb
RensT Ha ABa rOpu3oHTA. [EATENbHbIA ¥ UHEpT-
Hbid (UBaHoB, 1948; NlonatuH, 1949 v ap.). Mpanu-
uy AereHus Cnoés NPOBOAAT NO CPeaHEMY MHOTO-
NneTHEMY MWHUManbHOMY ypPOBHIO GONOTHLIX BOA
(YBB), HabniopaiouleMycs B TeueHue Tennoro ne-
pvwoaa roga. [ins Hawux o6bLEKTOB 3ITOT YpOBEHL
Ha naHgwadTHOM npodune B TPaHCAKKyMynsaTUB-
HOW, TPAaH3UTHOW U 3ANIOBUANbLHOW YaCTAX COOTBET-
cTBEeHHO paBeH 49, 21 u 11 cm (MHuwesa u ap.,
2001). OpHako, cnepyer 3ameTUTb, uMTO CRou

nasawadTHOoro npoduna, npoxopsauie no 6Guo-
(U3NYEeCKUM U FMQPONOrMYECKUM XapaKTepucTu-
KaM Kak aesTenbHble, He OTIMYAIOTCA OT Huxene-
Xalmx Cnoée nNo aHanU3upyeMbiM HaMn MUKPO-
6uonornyeckum nokasartenam. He noareepxaatot-
CA 3TU rpaHuLbLl U APYrUMK nokasatensmu, nony-
YeHHbIMU ana 6onoT uccneayemoro peroHa. Tak,
uwcenenoBaHna (hepMeHTaTUBHON akTUBHOCTU ue-
NUHHLIX TOpGAHBIX BONOT NOKasanu, YTO OHM ak-
TUBHbLI No BceMy npodunto (Casuuesa, NHuwesa,
2000). MowHocTb AeATEeNbHOFO CNos oNUroTpod-
HbiXx 6OMOT B YCNOBUAX €CTECTBEHHOrO 3aneraHus
6bina Bbiwe, YeM BbisBNeHHas no YBB, ecnu 3a
rpaHuUy nepexoda K BOCCTAHOBUTENbHLIM YCRo-
BUSM  NPUHMUMAnNU  OKUCNUTENLHO-BOCCTaHOBW-
TefbHbIA NoTeHuwan = 0 mB (MHuwesa, 1992).

Takum o6pa3som, rpaHuua Mexay AeATenbHbIM
# WHEPTHLIM CNOAMM B NOHMMAHUW rMAPONOroB
nepecraét ObiTb TakoBOW B NOHUMaHWM MUKPO-
6uonoros. N3BecTHO, YTO MEXAY YUCNEHHOCTLIO U
aKTUBHOCTBLIO MUKPOOPraHW3MOB B NOYBax He Cy-
LWecTeyeT NPAMOW KOppensuuM v BbICOKaa CTe-
NeHb HACbILEHHOCTU NOYBLI MUKPODHBLIMU rpynnu-
poBKaMM ewwé He ceuaeTenncTeyeT 06 aKkTUBHOCTU
B Hel MUKpOBHOro komnnekca. bonee npeacrasm-
TENbHLIMK B NPOBEAEHUN TPAHKLLI MEXAY CNOAMM
3anexu B 3TOM cnyJyae 6binu 6bl Nokasatenu ak-
TUBHOCTU NPOLECCOB, NPOTEKAOWMUX Ha pasHbIX
rnybuHax. OaHako aty uHdopmaumio TpyaHo no-
NYy4UTb 3KCNEPUMEHTANbLHO, U Ha [AHHOM 3Tane
Mbl MOXXEM FOBOPUTb NULLb O NOTEHLUMAaNbHOW aK-
TUBHOCTU TEX UMK MHbIX Npoueccos. 'opa3no Bax-
Hee, Ha HawW B3rNAA, He AenNUTb 3aneXb Ha aen-
TENbHLIA U WHEPTHLIE CIIOW U 3aTEM uccnenosarb
TOMbKG aKTUBHbIE, @ W3yyaTb BCIO 3anexb LENu-
KOM, BNNOTb A0 NOACTUNAKLWMUX NOPOoA, TaK Kak
npouecc TopcdoobpasoaHna (BnoxuMuyeckuin no
CBOE# CYLWHOCTU) He OrpaHU4YMBAETCA TONbLKO NO-
BEPXHOCTHbIM CNoOeMm, a B 3aMEANIEHHOM Temne
npoagonxaetca U B 6onee rnybokux cnosx (Edu-
moB, 1986).

Paboma ebinonHeHa npu noddepxke 2paHma
PO®U Ne 07-04-00252.
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CTPYKTYPA PACTUTENBHOCTW ME30TPO®HDIX BOJIOT
HA 1070-3AMARIE PECTYBJIUKA KOMU U UX KAPTOTPA®UPOBAHUE

H.H. NoH4yaposea

UucTutyT 6Monornmn Komu HL, YpO PAH, CbikTbiBKap, Poccusa

E-mail: gnn1516@rambler.ru

BonoTHbIE CUCTEMBbI UrPalOT BAXHYID POnb B
nopaepXaHuU 3KONOTUYECKOro pasHoBecust Guo-
cepbl, ocobeHHo, B BoAHOM ero obecnedyeHuu.
bonoTtHble MecToobutanus, bnarogaps cneuudu-
YECKUM IKONOFMYECKUM YCMNOBUAM, SIBNAKOTCA Xpa-
HUTENAMU OpuruHanbHoW (BonoTHoi) dnopsl ¢
dayHbl, B TOM 4YUCNe peakux U XO3ANCTBEHHO-
LUEeHHbIX BUOOB pacTeHun n ntuu. B ceeTte ycunu-
BAKOWErocA  aHTPONOFEHHOro BO3AENCTBUA Ha
APUPOAHbIE 3KOCUCTEMBI, B TOM Yucne n 6onor-
Hble, OCTPO BCTaeT BONPOC O HEOBXOQUMOCTH KX
COXpaHeHUna U YCTOMYMBOro mcnonbsopanua (Iop-
yakosckui, 1979; BoaHo-bonothbie..., 1999; bo-
NOTHbIE cuCTeMbI..., 2001). B cBA3K € atuM  pax-
Hble O CTPYKTYpe pacTUTENbHOro NOKpoBsa, npea-
CTaBneHHble B BUAe KpynHomacwTabHbIX KapT,
cTaHossiTcA Bce Bonee aktyanbHbiMW. Bbina ae-
TanbHO UccneaoBaHa CTPYKTypa PpacTUTENbHOro
nokpoea 12 60n0THLIX MACCUBOB, PACNONOXEHHbIX
Ha BocToke EBponewickon Poccun, B 10XXKHOM YacTu
Pecnybnukn Komun (59° 00' — 61° 00' c.w. n 48° 00'
- 50° 30's.4.).

Mo Tuny nutarun, pacTUTENLHOMY NOKPOBY U
TOpdSHON 3anexn OCHOBHAaA YacTb 60NoOT paitoHa
OTHOCATCA K Me30TpothHbIM. CBOeobpasue ux 3a-
KIIOYaEeTCH B TOM, YTO B CTPYKTYPE pacTUTENbLHOro
nOKPOBA YETKO NPOCNEXUBAETCA CBA3L C Pa3BUTU-
eM ¥ AuHaMukoh pycna peku. bonota npeacras-

nsaT coboit pasHbie cTaguu 3apactanus GbiBLINX
y4acTkoB peku (coxpanunacb ¢opma MeaHgpa,
6biBLME npupycnosbie Banbl v T.n.). Bnepsblie B
[aHHOM paitoHe BbiBNEHbl U onucaHbl aana 6o-
nota. B otnnuune ot TUNuYHbIX aana (Kapenbckux,
MNeuopo-OHexckux) Ha uccnenoBaHHbIX BonoTax
rpeTepoTpoHOCTL  FPAAOBO-MOYAKUHHBLIX  KOM-
nnekcos BbipaxeHa cnabo, a okpawHol 6onoT 6o-
nee esTpochHbL, YEM LeHTpanbHasa 4acTb, U bonee
0bBOAHEHDI.

PactutenbHocTb GonblwuHcTBa 60noT Ha as-
poOOTOCHUMKAX BbLIFMAGUT rOMOreHHon. [ins Toro
4Tobbl YeTye BLIABUTL NMPOCTPAHCTBEHHLIE 3aKO-
HOMEPHOCTU CTPYKTYPbl pacTUTENbHOro NOKPOBA,
ansa kaprorpacguposaHus 6uinn oTobpanbl 3 Gono-
Ta — 1 nepexoaHoe n 2 aana 6onorta. OnbiT Kpyn-
HomacwTabHoro reoboTaHudeckoro kaprorpadu-
poBaHWA BNepsble npoBeaeH AN Me30TPOMdHbLIX
6onot. CnoXHOCTM npouecca WX KapTUPOBaHWS
CBA3aHbl C OTCYTCTBUEM YETKO BblpPaXEHHbLIX rpa-
HUL B UX pacTUTENbLHOM NOKPOBE, 3HAYMTENLHOM
KOHTUHYanbHOCTLI0O M NabunbHOCTLIO Bblaense-
MbIX KOMNMNEKCOB WU APYrMX KaTeropuin ux pacru-
TenLHOro nokposa. Ho ycTtaHoBUTL B npupoae M
OTPasnTb Ha KapTe rpaHuubl MeXAay HUMK HEeBO3-
MOXHO, HaCTONbKO NOCTENEHHbL!, KOHTUHYANbHbI
nepexoAbl MeXay HUMU.
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CTPYKTYPHAR OPTAHW3ALIUA PACTUTENbHOTO NMOKPOBA bOJIOT
HALIMOHAJIbHOTO MAPKA «3lOPATKYJIb» (HOXHbIW YPAN)

T.I. UsueHKkO

YenaGuHckuit rocyaapcTBeHHbI yHuBepceuTeT, YHenabunck, Poccun

E-mail: ivchenkotat@mail.ru

lpoeedeH aHanus cMpykmypbl U MUNONO2UYECKO20 Pa3Hoobpas3us pacmumensHo20 NOKPO8a KOXHO-
ypanscKkux 20pHbix 6010M, pacrnonoXeHHbIX Ha meppumopuu HayuoHansHo20 napka «3iopamkynsy.
BoisaneHo npeobnadaHue necHbix BOMOMHbIX y4acmKoe, pasHo20 muna numaxus, cpedu Kkomopbix 60-
nee pacnpocmpaHeHsi eempogHbie coobwecmea ¢ domuHuposaHueM Picea obovala, pacnonoxeHHsoie
80onb bepezos pek. OnucaHbl KOYKOBAIMO-MOYaXUHHbIE U 2pSiG080-MOYaXUHHbBIE KOMIMIEKCh!, Hanudue
KOmMOpbIX C8R3aHO C 20pHbIM penbecghoM. Ocoboe eHuMaHue yoeneHo pedkum u ucyesaluwum eudam

pacmeHuil.

HauuoHanbHblit napk «3iopaTtkynb» pacnono-
XeH B 3anagHou Yactu YensbuHckoin obnacru, B
15 — 20 kM k tory ot r.Catku. 310 Hanbonee BbiCO-
KoropHas uacTtb HOxHOypaneCkux rop. B ueH-
TpanbHOW 4acTh napka pacnonoxeH xpeber Hyp-
ryw, ero Hauebicwas Todka (1406,2 m) ssnsetcA
Tpetben no BbicoTe Ha KOxHom Ypane. Tepputo-
pvsa napka u3pesaHa 60onbwuM KONUYECTBOM rop-
HbiX py4beB U peK. B 10XXHOW YacTu OCHOBHOW BO-
nocbopHon maructpanbio siensietcs p. KOpto3aHb.
B ceBepHoii — bacceith o3epa 3iopaTkynb, 3T0
Hanbonee 3abonoyeHHas YacTb napka. KotnosuHa
o3epa 3PO3UOHHO-TEKTOHUYECKOrO NPOUCXOXAE-
HusA. O3epo NpoToYHOE, B Hero BnapaeT 6onee 9
peuek, BbiTekaeT ogHa — b. Catka. [opHbli penb-
ed TeppuTOopUM onpeaensieT Hanuuue BbICOTHOM
NOACHOCTU, B T.M. NOSICOB. TEMHOXBOMHBIX NECOB,
cybanbnuicKUX M anbNUACKUX NYroB W TOPHbIX
TyHap (Kynukos, 2004). Obwas nnowaab 6onot-
Hbix maccusoB HIM «3wopartkynb» 107 ra, 4to co-
crasnser 0,1% ot obuweh nnowaau napka. He-
CMOTPS Ha Takyl0 Manylo cteneHb 3abonoyeHHo-
CTW, ropHble 6010Ta UrpaloT BaXHyY ponb 8 BOA-
HoMm obecnedeHun U noaaepKaHUn IKONMOrUYECKo-
ro pasHoBecua akocuctem HHoro Ypana u co-
npeaencHbix Tepputopuii. B 2005 r. Ha paHHOW
nNpupoaocoXpaHHON Tepputopun Gbinu nposBeneHb!
uccnenosaHUs ecTecTBeHHOW OonoTHoW pacTu-
TENLHOCTH, U3YYeHbl ee (PNOPUCTUYECKU CoCcTas,
CTpyKTypa, TUnonorudeckoe pasHoobpasue u oco-
6eHHOCTH pacnpeaeneHus.

B xope uccneposaHuid Gbiny oxsaveHbl 6onor-
Hble pacTuTenbHble coobecTsa pasHoro Tuna nu-
TaHusa, oT eBTpoHbIX A0 oNUroTpodHbIX. Cpeau
U3YYeHHbIX HaMKu pacTUTeNbHbIX coobulects 6o-
not Hauwbonee pacnpocTpaHeHbl necHble Gonor-
Hble y4acTKy, BCe Pa3HoOOpasue KOTOpPbIX MOXHO
npeAcTaBUTL B BUAE 9KONOrO—NPOCTPAHCTBEHHO-
ro pspa. B Haubonee GoraTbix ycnoBusax MuHe-
panbHoro nutauma (saons p. M. Kein) passusaoT-
ca 6epe3oBo-enoBo-8eiHUKOBO-0COKOBLIe (Betula

pubescens + Picea obovata - Calamagrostis
obtusata + Carex juncella) coobwecrea. [ina Hux
xapaKkrepeH KoukoBaTbli Mukpopensed. Kouku
06pa3oBanbl NPUCTBONbLHLIMA  NOBLIWEHUAMU U
ko4kooBpasyowmmmu ocokamu. Ha npucTBONbHBLIX
NOBLIWEHUAX NPOU3PaCcTaloT TMNNYHO BopeantHble
Buabl pacteHui: Linnea boreale, Vaccinium vitis-
idaea, Trientalis europaea u ap. 310 rosoput o
nepexoaHoM XxapakTepe AaHHbIX coobujects oOT
necHbix kK 6onoTtHbIM, pH = 5,3. Mpeobnaaatot Bu-
Abl neco-6onoTHON n nyroo-60N0THOR Npuypo-
YEHHOCTU. M3 OXpaHAEeMbIX peakux BUAOB BCTpe-
valTcsi Pyrola rotundifolia, Corallorrhiza trifida u
peaknin nyroso-6onotHeik  Buag - Sphagnum
wulfianum (Obsi4eHko, 1999).

Bonee 3abonouyeHHble MecTa 3aHaTbl Gepe3o-
BO-€/10BO-0OCOKOBO-MOPOLLKOBO-C(harHoBuiMu  CO-
obuwecrsamu (Betula pubescens + Picea obovata —
Carex loliacea + C. disperma + Rubus chamae-
morus — Sphagnum warnstorfii). Ins HUx xapaxTe-
peH 6onee crnaxeHHLI MuUkpopenbed, HeaHauun-
TenbHble nepenaabl 06pa3oBaHbl NPUCTBONLHBLIMU
NoBbIWEHMAMU. 3AeCb Npon3pacTaloT BUAbl, Takue
Xe, KaKk U B npeabiaylux coobujecTax, ABNAK-
wMecs TUNUYHBIMKU ansa GopeanbHon ¢nopbi, HO
ux obunue yMmeHblwaeTca U yBenuuMBaeTcs npo-
UueHT 60n0THBIX BUAOB. M3 OXpaHseMbIX U peakux
pactenun  BcTpevalotca  Corallorrhiza  trifida,
Goodyera repens u ap. (Kyuepos c coasr., 1987).
MoxoBoW nokpos 3aHumaeT 80%.

[ocTeneHHO YCnoOBUA NUTaHWA APEBECHOro
Apyca craHoBaTcA BCe Oonee GedHbiMW, AOMU-
pylowaa pons oT enu U Gepesbl nNepexoamT K
cocHe. CHavana passuBaloTcs enoso-6epe3oso-
COCHOBO—OCOKOBO—MOPOLWKOBO—~CdarHoeble €o006-
wecrtea (Picea obovata + Betula pubescens +
Pinus sylvestris — Carex loliacea +C. chordorrhizza
+ C. pauciflora + Rubus chamaemorus -
Sphagnum wulfianum + S. warnstorfii). Mukpo-
pensed AaHHbIX PUTOLIEHO30B CrNaXeH MOXOBbIM
kospom. [lepenagbl BbicOT 0Opa3oBaHbl Npu-
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CTBONbLHBLIMKU NOBLILWEHUAMKU U cocTasnawT 15 —
20 cm, pH = 3,3. Yeenuuusaetca Aons U BUAOBON
CcoCTaB oxpaHaemblx pegkux sugos — Corallorrhiza
trifida, Dactylorhiza fusci, Goodyera repens, Rubus
chamaemorus, Carex disperma u agp. [lons Moxo-
BOro nokposa gocruraet 80 — 90%.

3aBepwaloT 3KONOro-npOCTPaAHCTBEHHLIN paf
COCHOBO-MOPOLLKOBO-KYCTapHUYKOBO-C(ParHoBble
coobuectea (Pinus sylvestris — Rubus chamae-
morus + Vaccinium myrtillus + Oxycoccus palustris
— Sphagnum angustifolium + S. magellanicum),
pacnonoxeHHole No npasomy Gepery p. M. Kbin.
Mukpopenobed crnaxeH CcnNOWHbLIM CcarHoBbIM
koBpom. Mepenaabl 06pasoBaHbl NPUCTBONBHLIMA
nosbliweHuamn (Boicoton (h) 20 — 30 cMm, anamer-
pom (d) 1x1, 2x2,5 m), pH=3,4 — 3,8. B apeBecHOM
Apyce pomuHupyeT Pinus sylvestris f. uliginosum
(h=6 - 8m, d=10 - 15 cm). lNpoekTuBHOE nNO-
KpbiTUEe TPaBAHO-KYCTapPHUYKOBOrO fipyca CoKpa-
waetca Ao 40 — 50%, ua ocok npeobnanaer Carex
pauciflora, cpean KyCTapHMYKOB KpoMe AOMWHK-
pylowmnx npouspacraioT Oxycoccus microcarpus,
Vaccinium uliginosum, V. vitis-idaea. B gaHHbix
coobulecTBax NO CPaBHEHWK C NpPeaLIAYLNMK
YMEeHbLWAaeTCaA A0NA MOPOWKNW U yBENW4UBAaEeTCH
KONMYECTBO KMIOKBbl. B MOXOBOM NOKpoBe cofgo-
MUHUPYIOT MEe30-0NUroTpodHbIE U ONUrOTPOHLIE
esuabl carHosbIX Mxos8. Ha NpUCTBONbHLIX NOBbLI-
LIeHUAX NpoU3pacTaloT NecHole nucToctTebenbHblie
mxn Pleurozium schreberi u Ptilium crista-
castrensis.

OnucaHHbIM Bbille PUTOUEHO3aM XapaKTepHO
Mo3audHoe ctpoeHue. Ha 3iopartkynbckom Bonorte
Bbinu  M3yyeHbl GONOTHbIE Yy4acTkn, uMelowwue
KOMNNEKCHYI0 CTPYKTYpy. BcTpeueHbl kouykosato-
MOYaXWHHBIE W rPSA0BO-MOYAXKUHHBLIE KOMNNEKCHI.
CyuwecTtBoBaHue rpsigoBO-MOYAXKUHHOrO KOMNNeK-
ca Ha pnaHHom Bonote B803MOXHO Bnarogaps rop-
HOMY penbedy W NOBbLIWEHHOMY HanpaeBNeHHOMY
NOBEPXHOCTHOMY CTOKy. Ha rpsgax pasBuTbl CO-
CHoBO-ronybu4Ho-cparHoebie coobujectsa (Pinus
sylvestris — Vaccinium uliginosum - Sphagnum
magellanicum + S. fuscum). B MouvaxuHax -
AepHUHHO-NYXOHOCOBO-CarHosblie  (Baeothryon

cespitosum + Sphagnum majus) ¥ TONSHO-
ocokoBo-carHoBble coobuwectsa (Carex limosa +
Sphagnum  majus). TpaBAHO-KyCTapHWUYKOBbIA
Apyc Ha rpsaax npeacrasned Oxycoccus palustris,
O. microcarpus, Vaccinium myrtillus, V. uligino-
sum, V. vitis-idaea. Cpeau TpaBAHUCTbIX pacTeHUiA
oTMmeueHbl Carex pauciflora, Luzula pilosa, Drosera
rotundifolia, Baeothryon alpinum, Eriophorum
vaginatum.

MesoTpocdHble 0COKOBO-CharHoBble pactu-
TenbHble CoobWEeCcTBa pacnpoCTpaHeHbl NO OK-
pauvHe 3iopatkyneckoro 6onorta. Mukpopenbed
BONHUCTLIA, CTNAXEHHLIA CNNOWHLIM CHarHoBbLIM
nokposom, pH = 5,0. [ipeBecHbit apyc nn6o oT-
cytcTeyeT, nubo ero NpoeKkTUBHOE MNOKPbLITUE He
npesbliwaetr 5%. KycrapHudku npeacrasneHbl
Vaccinium uliginosum, Oxycoccus palustris. Cpeau
ocok aomunupyiot Carex rostrata, C. limosa, C.
lasiocarpa, cpean mxoB — Sphagnum squarrosum,
S. teres, S. riparium, S. obtusum. [laHHbie pacTu-
TenbHble coobulecTBa B HaMOONbLLLEH CTENneHn Uc-
NbiTbIBAIOT AHTPONOIEHHOE BMWAHME, TaK Kak
30ecb NPOCTMPAETCA CeTb OCYWMUTENbHLIX KaHa-
NoB, MeCcTHOe HaceneHwe nposoaAuT cCop fArog,
okasbiBaeT BnusiHWe, B pe3ynbraTe cucrematuve-
CKux COpPOCOB, NOHUXEHUE YPOBHA BOAbLI B 03epe
3iopartkynb.

U3yyeHHble Hamu BonoTtHble coobujectea HIM
«310paTkynb», HECMOTPS HA UX OTHOCUTENBHO He-
Gonbwyo nnowaak, BLINONHAIT BaXHYO rMapo-
NOruyeckylo ponb U RBAAIOTCA pe3epsBaTaMmn reHo-
M UeHOOHAA PpacTUTENLHOCTU, CBOWCTBEHHOW
nepeysnaxHeHHbIM MecToobutaHuam. 3aeck npo-
u3pacrtaloT pefkne ¥ ucyesawwue, UeHHble ne-
KapCTBEHHbIE U NOMe3Hble Buabl, Bonblias YacTs
KOTOPbIX CBA3aHa UMEHHO C GONOTHbIMU MecTo-
obutaHnaMu. B cBA3M C 3TUM OXapaKTEpU30BaH-
Hble B AaHHOW pabote coobuwecTea 6onoT cneay-
€T BK/IIOMMTb B Ka4yecTBe ITANOHHLIX Y4acTKOB B
CUCTEMY PErMoHanbHOro (PUTOMOHUTOPUHIA, YacTb
13 HUX MOXeT bbiTb UCNONL3OBaHA B NPOCBETH-
TENLCKUX UENAX U BKNIOYEeHa B COCTas akonoruye-
CKOI TpOnbl.
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BONOTHLIE KOMMNAEKCHI TEPPUTOPUW NPUPOLAHOTO MAPKA
«CUBWUPCKIME YBAJTbD

C.E. KopkuvH

HwxHeBapTOBCKMI rocyaapCTBEHHbI ryMaHUTapHbIv yHUBepcuTeT, HmkHeBapToBCK, Poccusa
E-mail: lena_d_nv@mail.ru

B HacToOslLLEee BPEMS BaXKHO 3HATb, HA CKOMIbKO NPONCXOANT M3MeHeHue 6010 THbIX KOMMNIEKCOB B Npe-
Jenax WupoTHOro orpeska CpegHero Mprobbsa B CBA3WN C aKkTUBHbIM Npeobpa3oBaHWeM ecTecTBeH-
HbIX ¥ @aHTPONOreHHbIX (hakTopoB. B NpeacTaBNeHHON cTaTbe NPUMBOAATCA U aHAIM3UPYOTCA AaH-
Hble 0 NONEBbIX HABMAEHUAX, MOMlyYEeHHble Ha TeppuTopun MNpupogHoro napka «Cubupckie YBasibl»
3a nepuog ¢ 2002 no 2006 r. ¢ npuBneveHnem hOHA0BbLIX MaTeEPNasIOB.

Mpoueccol 3abonaunBaHns B npegenax uccrne-
[OBaHHOM Tepputopun pasBuTbl  Ype3BblvaliHoO
wunpoko. o xapaktepuctuke B.B. BpoHryneesa,
M.M. XXngkosa, A.I'. MakapeHko (2003) coBpemeH-

rpsg 1 03epkoB. [aHHasi CKOpOCTb — OBLWWI KO-
YyecTBEHHbI MokasaTenb. B HacTosilee Bpems 3a-
60naunBaHne NPOMCXOAUT 3a CYeT npupocTa cy-
LLLeCTBYIOLLMX 60MOTHLIX CUCTEM BLUMPb.

HbIX 3K30reoguHaMMYecKnx pexummoB 3anagHoi
Cnbupu Tepputopus CpegHero [Npuobbs oueHu-
BaeTCA pPexXumMoMm, B KOTOPOM JAOMWHUPYHOLLM
npoueccom sBMseTcss 6O/I0THbIN  MOPAOreHes.
B npegenax OOMMHHBIX KOMMEKCOB Hanbosbluve
nnowaan npuypoyeHbl K | n Il HagnoMMeHHbIM
TeppacaM. Ha noiime oHu pa3BuTbl criabee u, Kak
npaBunao, MpUypoYeHbl K NPUTEPPACHbLIM MOHMXe-
HUAM.

Havbonbllee pacnpocTpaHeHWe Mo naowaau
UMelT O6LIMPHBbIE M10CKMe (PaBHUHHO-3anafuH-
Hble) 60/10Ta B KOMIJIEKCE C IPALOBO-MOYaXKUH-
HbIMW, TPSA0BO-03€PKOBbIMU U TPSAA0BO-03€PHbI-
MW, MPUYypOYEHble K YBa/INCTON BoAOpa3fefbHON
nosepxHocTtun (puc. 1).

CoBpemeHHOe pa3BuTUE GOMOTHOro TUMa 3K30-
reHHbIX NPOLLeCCOB B npeaesiax NpMpoaHOro napka
obnagaeT nporpeccrBHbIMKU 0COBeHHOCTAMU. Bo-
floTa npu BbICOKOM MepeyBAaXHEeHU HacTynaloT
Ha necHble yyacTkn (puc. 2). VIHTeHcuBHOe 3ab0-
NayvBaHue uaeT npu Hannuuu cchopmmpoBasLLe-
rocs Ha rpaHuvLe f1iecHoro Maccusa BOAOYMOPHOroO
OPTLWITEHOBOrO rOpU30OHTa. 3TOT eCTECTBEHHbIN
BOZOYNOp CcrnocobCTByeT 3ajepXaHuio BoAbl Ha
NOBEPXHOCTU U NpeBpaLLeHNIO TeCHbIX YY4aCTKOB B
06BOAHEHHbIE 6OMOTA.

B konnektuBHOi MoHorpadmm (Jlucc, Abpamo-
Ba, ABeToB 1 gp., 2001), packpbiBatowen eanHyro
KoHUenuuio 60n10TO06pa3oBaTe/IbHOIO npoLecca,
NpUBOAATCA CpefHWe CKOPOCTU BepTUKaslbHOro
TophoHakonNeHns Ans  ceBepHol Talrm -
0,37 mm/rog. Ona 60n0THOrO MaccuBa, obpam-
nawouero osepo CamoT/iop, NPUBOAATCA AaHHbIe
0,32 mm/rog, npu Bo3pacTe TOPMSAHON TO/WM
7700 £ 60 neTt n cpegHenn mowHoctn 2,5 m (Jlucce,
BepesnHa, KynukoBa, 1976). lNMpmBEOEHHYH CKO-
poCTb TOPPOHAKOMN/IEHNSA HENb3s CcUMTaTb OAUHA-
KOBOW AN Bcero 60/10THOrO MaccuBa, Tak Kak OT-
nnuusa 6yayT HabnwaaTbes B npeaenax MOYaxkuH.

I PSA0BO-MOYAXKUHHbII

pAA0BO-03€PKOBbIT

Puc. 1. NMpumepbl 60/10THLIX KOMMNIEKCOB,
XapakTepHbIX 418 Tepputopumn NpupoaHoro napka
«Cunbupckmne Ysasbl»
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K.E. MBaHoB n E.A. lymkoBa (1967) obycnos-
NIMBatOT rpaHuLbl pacnpocTpaHeHns 60/0T B 30He
N36bITOYHOrO YB/IXXHEHUS MOJI0CON ApEeHUpYyeMOo-
CTU peK. 3aBUCALLE OT rybuHbl Bpe3a PeyHOoro
pycna, penbeda MNOBEPXHOCTU MEXAYPEeUYHOro
npocTpaHcTBa ¥ BOLOMNPOHULAEMOCTU €ro rpyH-
ToB. M.W. HeliwTtaar (1977) oueHMBaEeT exerog-
Hyl nnowagb 3abonaymBaHns B 3anagHo Cunbu-
pn B 8000 ra. iccnepgoBaHus 60/10THbIX CUCTEM Ha
ceBepo-3anajzle esBponerickoin yactu Poccuun, Bbl-

nosiHeHHble .®.Ky3abMuHbiM (1993, 1998), noka-
3a/1, YTO ropu3oHTasIbHasA CKOPOCTb 3abonavvea-
HWUA B rosiolueHe coctaesmna ot 3,7 go 167 cm/rog.
MprBeaeHHble Bbilwe AaHHble CBUAETE/IbCTBYIOT 0O
nporpeccupyolieMm 3abonadvMeaHumM paccMmaTpu-
BaemMoi Hamu Tepputopun. OOBYCNOBMEH AaHHbIN
npowuecc B NepByld o4vepedb XapakTepom pesibe-
tha, KIMMaATUYECKMMWU YCMOBUSMWU, NUTOSIOrMYe-
CKMUM  COCTaBOM  MOBEPXHOCTHbIX  OTNOXEHMWIA,
YPOBHEM 3aJ1eraHus rpyHTOBbIX BOA,

Puc. 2. Mpumep, cBUAETENLCTBYIOWMIA 0 NporpeccrpyowemM 3a6onadnBaHmmn Tepputopun MNpupoaHoro napka
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PACTUTENIbHOCTb W PEQIKWE BUfbl HA bOJIOTAX

CEBEPO-BOCTOKA HOI'Pbl
.M. Kykypu4kuH

CypryTckuia rocypapcTBeHHbIA yHuBepcutet, CypryT, Poccusn

E-mail: lesnik72@mail.ru

MpueedeHsl caedeHus 0 NPOCMPaHCMEEHHOM pacnpedeneHuu u knaccugurayuu 60nomusix coobuwecms
@ 6accetive p. CabyH. CuHmaKcoHOMuYeCKul aHanu3 OCHO8aH Ha NMPUHYUNax 3K0N1020-¢humoyeHomuye-
ckol knaccugpukayuu. Mo cocmaey OoMuHaHmMoe U UHOUKaMOPHLIX 2pynn eudoe enideneHo 2 muna, 4
gopmayuu u 15 accoyuayull GonomHoil pacmumensHocmu. BbisieneHs HOBbIe MECMOHaxoXdeHUs ped-
Kux u 3acnyxueaiouwjux ocoboli oxpaHs! audoe pacmeHud.

Bacceith p. CabyH (kpynHenwnih npasbid npu-
Tok p. Bax, 3anagHasa Cubupb) pacnonoxeH B
cpefiHeW Taiire, camana ceBepHas 4acTb baccenHa
OTHeceHa k ceBepHoi Tawre (Atnac..., 1971; Pac-
TUTENbHLIW NOKPOB..., 1985). N3yyenne pactu-
TensHoro nokposa 6accerHa p. Cabyx Havato Ha-
mu B 1997 r. (Kykypudkun, 2005, 2006 u ap.).
®nopa # pactutenbLHOCTbL 60NOT Uccneposanach B
newmx mapwpyTtax Ha ceBepo-3anage u cesepo-
BOCTOKE NpupoAaHoro napka «Cubupckue Ysanbi»
(mexaypeube [nybokoro CabyHa u Capwm-
CabyHa), a Take B xoae He6ONbLWIKNX NELnX 3KC-
Kypcuin npu cnnase no p. CabyH (npeumyuiecrt-
BEHHO AONUHHbIE BonoTa).

Peka CabyH Ha Gonbuwen 4Yactun cBoero teude-
Hust cBoOOAHO MeaHapupyeT, obpa3sys MHOXecTBO
nocteneHHo 3abonauyunBalwWwmMxcs crapuy. 3gecb
dopMUPYIOTCA IBTPOdHBLIE U ME30TPObHbIE Mern-
Ko3anexHole 6onota gonuHHOro TMna. YactuyHo
oHW obneceHbl. Hanbonee xpynHole NOMMeEHHbIE
6onoTHbIe MaccuBbl NPUYPOYEHBbI K NPUYCTLEBLIM
yyactkam nputokos CabyHa (cnopucrtuuecku 60-
ratble koMnnekcbl coobuwects Ha cunbHo obeoa-
HEHHbIX annoBUanbHbIX 3KOTONAX HU3KOrO 3KONO-
rMYECKOro YPOBHA C SPKO BbIPXXEHHOK MO3anyHo-
CTblo MUKpopenoeda) U K NnpuTeppacHbIM yyacT-
Kam ApeeHew NONMbI (CpaBHUTENLHO OAHOPOAHLIE
TpaBAHO-, pexe KyctapHuukoso-ctarHosbie 6ono-
Ta Ha NpaKTMYECKU HeanniosuanbHbIX 3KOTonax
TaK Ha3blBaeMbiX FONOLUEHOBLIX Teppac).

Ha sogopaspenax 60n0THbIe 3KOCUCTEMBI NPU-
obpeTaloT goMuHUpylOWlee nonoxeHue. IJTO Of-
pPOMHbIE TPAQOBO-MOMAXWHHLIE U PAA0BO-03ep-
KOBblE KOMNNEKChl 3aHApOBLIX Nonen, obpaayto-
wme nanawadgT Baxckoro nonecbA. 3pecb pac-
NPOCTPAHEHbl Pa3nNu4Hble TUNbl ONUrOTPOGHbLIX
TopdsHbIX 60NOT, NG OKpankam KOTOPbIX OBbIYHbI
paMosble coobluectea. B ceBepo-BOCTOYHON Yac-
T4 BacceitHa oTMeueHbl cnyYau MepanoTHOro ny-
4eHus, HebonbluKne pacnagatowmecs byrpol, pegko
obneceHHle kegpoM u Bepesoit.

PactutenbHocTb 00T OTHECEHA K ABYM Tu-
nam (rurpocpunbHoxsoweBas U  rMrpoUNbLHO-

MOXO0Basi PacTUTENbLHOCTL) W YeTbipeM dbopmMauu-
AM 3KONOro-pUTOLUEHOTUYECKON Knaccudukaumni.
dopMauun pacTUTENbHOCT MOXOBbIX GONOT nNpu-
HATbI LWWPOKO, Y4YUTbIBas W3BECTHYIO 3amellae-
MOCTb C(ParHoOBbIX MXOB.

dopmaumns Equiseteta fluviatilis Ha o6BoaHeH-
HbIX OOMMHHBLIX 6ONOTax C rPyYHTOBLIM TUNOM MK-
TaHWA npeacTaBneHa NONUAOMUHAHTHLIMU COO00-
wiectsamMmu xsolla TonsHoro — acc. Equisetetum
fluviatilis uliginiherbetum ¢ Comarum palustre,
Carex aquatilis.

dopmauus Herbosphagneta — rpassHo-car-
HoBbie coobuiecTBa, 6e3 nywuisl BnaranuHON.
B MOXOBOM NOKPOBE AOMUHWUPYIOT pa3fnUyHbie
cdharubl  (Sphagnum riparium, S. angustifolium,
S. fimbriatum, S. squarrosum, S. flexuosum v ap.).
B panoHe uccneposaHui dopmauun npeacrasne-
Ha HecKkonbkuMmK accouuauusamu: Herbosphag-
netum caricosum limosae, Herbosphagnetum
menyanthosum, Herbosphagnetum caricosum
rostratae, Herbosphagnetum caricosum aquatilis,
Herbosphagnetum betuletosum nanae, Herbos-
phagnetum betuloso-pinosum.

dopmauun Sphagneta cuspidati obveguHsier
TonAHbIe onuroTpodHocgarHoeble coobuiecTea ¢
pa3’pexeHHbIM TpaBsiHbLIM Nokposom (Eriophorum
spp., Sheuchzeria palustris, Carex limosa) n Mow-
HblM KOBPOM ccarHoBbix MxoB cekuuwn Cuspidata:
Sphagnetum cuspidati eriophorosum vaginati,
Sphagnetum cuspidati eriophorosum russeoli,
Sphagnetum cuspidati caricosum limosae.

®opmaumnsa Sphagneta angustifolii — kyctapHuuy-
KoBo-ccharHoBbie coobilecTsa — xapaktepHa Ans
NONOXWUTENbHLIX 3NeMEHTOB Mukpopenbeda Top-
daHbIX 60noT. MHOraa eAUHWUYHO NPUCYTCTBYIOT
nepeBba (6oNOTHLIE POPMbLI COCHBI), XOPOLWO pas3-
BWUT TpaBRHO-KyCTapHWYKOBbIN sipyc (Betula nana,
Chamaedaphne calyculata, Ledum palustre,
Vaccinium uliginosum, Empetrum hermaphrodi-
tum, Andromeda polifolia, Rubus chamaemorus,
Eriophorum  vaginatum, Drosera rotundifolia,
Oxycoccus palustris, O. microcarpus). MoxoBoW
Apyc ob6bIMHO COCTOUT U3 Sphagnum angustifolium,
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S. fuscum, ¢ npumecbio S. magellanicum. OcHoBs-
Hble accouunauumn: Sphagnetum angustifolii meny-
anthoso-sphagnosum fusci, Sphagnetum angusti-
folii fruticulosum, Sphagnetum angustifolii pinosum
sibiricae, Sphagnetum angustifolii magno-pinosum,
Sphagnetum angustifolii nano-pinosum.

Mpn n3ayveHnn 60107 BbIABNEHbI MECTOHAXOX-
AeHWA paga 3acnyxusalowmx ocoboi oxpaHsl BU-
DoB, BHeceHHbIX B KpacHble kHuru PCOCP (1988),
XaHTbl-MaHcuinckoro aBTOHOMHOrO okpyra (2003),
TiomeHckoin obnactu (2004). Rhynchospora alba
(scTpeyeH B HUXKHen vacTu BaccerHa p. CabyH, B
MouvaxuHax BepxoBoro 6onora), Dactylorhiza
traunsteineri (BCTpeYeH Ha pa3HbIX yyacTkax Tede-
HUS — Ha BEepXOBbIX ¥ NepexoaHbix Gonorax, B
paspexeHHbIx carHosbIx necax C NOBbILWEHHbIM
MUHepanbHbiM nutaHuem), Pinguicula cf. villosa

(0TMeueHa Ha HEBLICOKUX rpsgax Cpeau Kycrap-
HWYKOB Ha NepexoaHOM 0CoKoBO-carHosoM 60-
noTe B CEBEPO-BOCTOMHOW YaCTU NPUPOAHOro nap-
ka). Mepeble ABa BUAA WMEIKOT CTATYC YA3BUMBIX
BUAOB, a XWUPAHKA — PeAKOro Buaa.

MockonbKy akT HaxoXAeHus Buaa Ha nepu-
¢depum cBoero apeana ABNAETCA BaXHbIM KpUTe-
pueM ana oxpaHbl U Aaxe BHecehust B KpacHylo
KHUMY, Mbl CHMTAaeM HeoOXOOAWMbIM PeKOMEeHAO-
8aTb KoMuccuu no peakum W HaxoasWMMCA noa
yrpo30o# UCHE3HOBEHUA XXMBOTHLIM, PacTEHMAM U
rpubam o6paTuTe BHUMaHuEe Ha pag BUAOB, ANA
KOTOPbIX YCTAHOBMNEHbI rPaHnuUbl pacnpoCTpaHeHUA
8 6acceitHe p. CabyH u koTOpble He BOLWNU B Bbi-
wenepevncneHHbin cnucok: Galium trifidum (na
ceBepHOW rpaHmye apeana), Carex rariflora (Ha
IOXHOW rpaHuue apeana).
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LANDSCAPE-ECOLOGICAL MIRE CLASSIFICATION ON THE
TERRITORY OF SIBERIAN HIGH TOWER FOOTPRINT NEAR ZOTINO
(YENISSEY ADJACENT PART OF MIDDLE TAIGA OF WEST SIBERIA)

E.D. Lapshina’, IV. Filippov', and D. Mollicone®

! Yugra State University, Khanty-Mansiysk, Russia
? Max-Plank Institute of Biogeochemistry, Jena, Germany

E-mail: e_lapshina@ugrasu.ru

It is known northern peatlands play a significant
role in the global carbon and water cycles ex-
changing CO, and CH, with the atmosphere
through plant photosynthesis and decomposition of
plant materials. The large range of estimated val-
ues of peatland carbon pools depend on different
methodologies of assessment as well as on large
uncertainties in the peatiand areas, their depth es-
timate and the peat mass per volume data (Vom-
pertsky et al., 1999). High diversity of mire types
and their peat deposits composition were also not
taking into account. Recent estimates of the car-
bon accumulation in the northern boreal and sub-
boreal peatlands shown, that the high ecological
heterogeneity of peatlands leads to significant
variation in rates of carbon accumulation (Lap-
shina, Pologova, 2001).

To calculate the total amount of carbon stored
in the West Siberian bogs it is necessary to deter-
mine the area of the different mire types. Because
the bogs in West Siberia are large and difficult to
explore no detailed maps of the different mire
types are available.

The new GIS technologies and availability of
satellite images of high resolution all over the world
could be a promising source of thematic informa-
tion about the distribution of the Western Siberian
bogs. At the same time for the accurate interpreta-
tion of peatland diversity on the base of satellite
images detailed quality ground truth information is
necessary.

In August 2006 the field expedition to the east-
ern part in of Western Siberia bordering Yenissey
between his two left tributaries — Sym and Dub-
ches was organize and carry out in order to collect
a detailed quality ground data about mire land-
scape diversity.

There is only limited factual information about
vegetation of peatlands in the study area on the
left bank of Yenissey River region in the Middle
taiga of Western Siberia (Glebov 1965, 1969; Kar-
penko, 1986).

During the survey work a large number of test
sites on the most typical kind of different mire
types within the key area were visited and studied,
where more than 450 vegetation relevés with full

list of plant species were made. In addition to field
surveys data about 50 mire relevés from the ar-
chive data of Sukachev Forest Institute in Kras-
noyarsk in processing of mire classification and
interpretation of Landsat images were involved. In
total about 500 mire vegetation relevés were used
for the distinguishing of different type of peatlands
and creation of mire classification on territory of
Siberian High Tower footprint near Zotino.

Landscape-ecological mire classification has
been created on the base of knowledge acquired
by field surveys, available published and archive
data, using Landsat7 images (resolution 15 m).

Up to 6 generalized mire types with subtypes
have been dlstmgwshed and described within the
100x100 km? study area situated to the south and
southwest from the High Tower: 1 — waterlogged
ridge-sphagnum lawns complex & water tracks, 2 —
ridge-hollow complex (with and without lakes &
pools), 3 - pine-dwarf shrubs-sphagnum bogs
(‘ryam’), 4 — dwarf shrubs-cotton grass-sphagnum
bogs (‘open bog’), 5 — minerotrophic sedge-moss
fens & string-flark complexes, 6 — wooded swamps
(‘'sogra’). Two types from these mire types: ryam
and minerotrophic sedge-moss fens are divided in
subtypes.

There are two the most widespread oligotrophic
mire complexes with a wide spread of lakes and
pools: 1 — ridge-sphagnum lawns complex & water
tracks and 2 — ridge-hollows complex, which are
differed to the ordered and disordered corre-
spondingly according to the degree of water flow
evidence,

The developed classification of mire types is
rather generalized, but these kinds of peat land unit
(mire types) are very well recognized on the base of
satellite images of high resolution and can be used
as a base for the quantification and spatial extrapo-
lation of characteristics of peat ecosystems.

The landscape-ecological classification of mire
types developed for the territory of Siberian High
Tower footprint near Zotino in the framework co-
operation with Max-Plank Institute of Biogeo-
chemistry could be a good scientific base for the
future joint investigation of peatlands and esti-
mated of their values of carbon pool.
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JKOMNOr0-3KOHOMU4ECKASA OLIEHKA bONOT

W 3ABOJIOYEHHBIX JIECOB
10.B. Jle6edes

——

BoTtaHmueckui cag Ypanockoro orgeneHus PAH, Exatepunbypr, Poccuna

Cmoumocms necobonomubix cucmem onpedensemcs cyMMol cmoumocmel ux npupodHbIX pecypcos u
OCHOBHbIX cpedoghopmupyouwux gyHkyul. Kpumepull KOMNNEKCHOU OUeHKU — eenuvuHa 00n208pemMeH-
Ho20 aghghekma c ywemom OuHamuku GonomoobpazoeamenibHOZ0 fpouecca U xapakmepa npupodo-

101b308aHUSA.

CroumocTb necobonoTHbiXx cuctem B obwem
cnyyae onpeaenseTcss CyMMOW CTOUMOCTEA ux
NPUPOAHLIX PECYPCOB U OCHOBHbLIX CpenodopMu-
pytowmnx yHkuuin. OCHOBHOW NPUPOAOHLIA pecypc
6onoT — Topd — ABNAETCA CbipbeM AN NONy4YeHUs
6onee 40 sugos npoaykumu. flecob6onoTHbie ako-
CUCTEMDbI ABNAIOTCA pedyruymaMn peakux BWAoOB
pacTeHWin W XuUBOTHbIX. Cpepodopmupylouiue
dyHKUMKU onpeanenslnTcs TMAPONOrMYECKon, BO3-
AyX0- U BOACOMUCTUTENBHON ponblo 60M0T.

MeTogonorua 3KoNOro-3KOHOMUYECKON OUEHKU
necHbix 60noT npegycMaTpuBaeT BbiNONHEHWE
cnegylowux artanos: npeacrtaeneHne 6onot kak
obbekTa oueHkn, hopmupoBaHue 6a3oBbIX xapak-
TEPUCTUK pailOHa, onpeaeneHue HaTypanbHbiX no-
Kasatenen npupogHbix 6nar, obocHoBaHnue ux
3KOHOMMWYECKWUX 3KBUBANEHTOB W BbibOp kpuTepus
KOMMNNEKCHON OLeHKU BONOTHBIX 3KOCUCTEM.

Kak 06bekT 3KONoro-akKoOHOMWYECKOW OLIEHKU
6onoTta paccmaTpuBalOTCA C TPeX NO3ULMIA: Kak
NpUPOAHOE ABNEHNE, KAK 3NEMEHT 3KOHOMUYECKON
coepbl U Kak NpeaAMET NPaBOBOrO PErynUpOBaHuUA.
Ba3osbiMM  xapakTepucTukamu  3ab0nNOYeHHbIX
TEPPMTOPHIA NPU NX IKOHOMUYECKON OLeHKe ABNA-
IOTCA. pakoHMpoOBaHuUe, knaccudukaums 6onot no
yCNnoBvsiM BOQHO-MWHEPaNnbHOro NUTaHUA, COCTaBy
TOpAHOK 3anexu u No MopgONOrMyeckuM npu-

3Hakam. Ecnu Bonota HaxoARTCA B NECHOM (hOH-
fe, cneayeT yduTbiBaTh rpynny TUNOB neca, kare-
ropuio 3alWUTHOCTH, a Tawke suabl 0cobo oxpa-
HAEMbIX NPUPOAHbLIX TEPPUTOPUN.

HaTtypanoHble nokasatenu npupoaHbix Gnar
60noT UIMEepAINTCS KONUYECTBEHHO U KaueCTBEH-
HO. OKOHOMWMECKWE 3KBUBANEHTbl HaTypanbHbixX
nokasarvenen GonoT BKOYAIOT: PLIHOYHBLIE OUEH-
KW, PEHTY, 3aTparbl, anbTEPHATUBHYIO CTOUMOCTb U
obuyo aKoHOMUYECKYl0 CToumocTb. OueHka pe-
CypCOB fIPOU3BOANTCA 10 CYLIECTBYIOWNM nnaTtam
3a eavMHUMLy pecypca wWnu eauHuuy nnowagnu.
OueHka cpeaoopMupyownx PyHKUUA BbINOMHA-
eTCs C NOMOLWBbIO «3aMewaiowux 3aTpaT», a co-
UManbHLIX (PYHKLMIA OCHOBLIBAETCA HA LiEHe «CBO-
6oaHOro BpeMeHU». AKOHOMUYECKUE FKBUBANEHTDLI
otAenbHbIX cpeaodopMupyroWwnx, UHHOPMaLUOH-
HbIX M couManbHbix (BOCNUTaTENbHO-06pa3oBa-
TenNbHON U ICTETUYHECKON) (PYHKUMIA OCHOBbLIBAIOT-
CA Ha cucTeme cneunanbHbiX KOMMEHTapues unu
GannbHbix WKan oueHOK. B kavectBe kpuTepus
KOMNMEKCHON 9KONOrO-3KOHOMUYECKON OLEHKU Nne-
cobONOTHLIX 3KOCUCTEM WUCMOMNL3YETCA BENUYUHA
ponrospeMeHHoro acdekra, NPUHOCUMOro 3a
ANUTENbHBIW NEPUOAR BPEMEHU C Y4ETOM OUHAMMU-
kM 6onoroobpazoBaTenbHOro npouecca W xapak-
Tepa npupoaonoNb30BaHUA.
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rMAPOrEONOrMECKWE YCNOBUA U BORHOE MATAHUE BONOT

B.C. Macnoese

Poccuickan akanemMus cenbCKkOXO3AMCTBEHHbIX Hayk, MockBa, Poccus

E-mail: chess-andremas@mtu-net.ru

BodHsii 6anaxc 6onom eknoyaem npumok U ommok nod3eMHbIx 800. banaHc cocmasnaemca 0nsa ecezo
6onoma ennoms 00 eodoynopa. Mockonsky e npupode He Gbisaem abcomomHbix 80d0ynopos, cyujecms-
ayem o0006MeH MexOy 2pyHmoebiMu (60110MHbIMU) 800aMu U 8000HOCHBIMU 20PU3OHMAMU, 3aneaaio-
wumu Huxe eodoynopa. BenuyuHa nepemexaHus Xapakmepusyem e3auMocessb Manozo (buonoauvye-
CK020) U 60MLWO20 (2€0102UHECKO20) KPY2080POMOE 8elwiecmea u sHepauu. Fudpoaeonoauvyeckue ycno-
aus onpedensiom eodHo-coneeoe numarue 6onom. Ha npuMepax Ona pasHbix 6onom, exniovan 3anad-
HO-cubUpCKUe, NOKa3aHb! 8e/IUNUHbI UX MOG3eMHO20 NUMAaHUS.

3aqonro Ao nosBMeHWst Hayk no novBoBeAae-
HUlo, BonoToBeaeHWI0, TMAPONOrMN U r’MAPOreosno-
run, cchopmupoBaBwnxcs B Poccun B koHUe XIX —
Hayane XX 8., Obin HakoONNeH HeManbil OnbIT
no menuopauuu bonot. B 1810 r. .. 3xrenbmax
cpeau npuurH obpa3oBaHna 6oNoT U Tonen Hasbl-
8an UCTOYHUKK, «U3 3EMHbIX HeAp NPOUCXOASALLUEY;
B 1827 r. A.N. CToiKOBUY BbIgENUN «CMYCKAKOWLYIO-
Cs N[O MOBEpPXHOCTbiO 3eMJSiM U NOTOM BbiCTyNal-
wyto Hapyxy sogy». OTkpuiTas 8 1764 r. k. 3n-
KUHITOHOM B AHIMWW HAaNOPHOCTb NOA3EMHbIX BOA
Ha HW3WHHLIX BonoTax noasonuna paspaboTaTb
HoBble cnocobbl ux ocyweHus. B coctaB nsTu oc-
HOBHbIX TUNOB BOAHOIO NWUTaAHWA OOMNOT BXOANAT,
KaK M3BECTHO, Hapsay ¢ aTMoc(epHbIMKU Ocaaka-
MU TPYHTOBbIE W HanoOpHble NOA3EMHbIE BOALI
(Macnos, 2005). Mo nogsemMHoMy nuTaHuio 6onot
UMeeTCs OrpoMHasi nutepartypa, cpeau asTOpOB
ee Henb3s He HasBaTb A.[]. llybaxa, B.H. CykaueBa,
A . bpyaacrosa, X.A. NMucapskosa, H.W. [Nbasuen-
ko, K.E. UsaHoBa, B.®. Webeko, M.H. KyuuHa.

B nocnepHue roabl, K COXaneHWto, NOABUIUCH
pabotbl, B koTOpbIXx He3noka3aTenbHO UrHOpUpYy-
€TCs NoA3EMHOE NWTaHue, a NonyyYeHHble Ha Bep-
x0BblX 6onotax ruaponorudeckue AaHHbie pac-
NPOCTPAHAKIOTCA Ha BCe Tunbl BonoT, BkNOYasa Hu-
3uHHble. DopMuposBaHme BONOTHLIX nanawadToB
paccMaTpuBaEeTCA TOALKO B CBA3W C penbedom u
NOYBEHHLIM NOKPOBOM TeppuTopuu, 6e3 aHanuaa
TONLWM reonioruyeckux nNopoa A0 OCHOBHOrO (pe-
rMOHanNbLHOro) BOAOYNOPA U Y4acTUA NOA3EMHbIX
BOA B8 BOAHO-conesom BanaHce TOpgAHON 3anexu
(BaxHos, 2005).

BolgenswTca cnegytowme Tunbl ruaporeonoru-
YEeCKUX YCNOBUA: NOA3EMHbIE BOAbLI HE Yy4acTBYIOT

B BOAHOM NUTaAKWUM, NPUHUMAIOT Y4aCTUE TOMbKO
rpyHTOBbIE BOABI, hopMupylomecn B npegenax
nepeysnaxHEeHHbIX MacCUBOB U Ha UX Bnuxanwen
nepudepun; nNUTaHue NPOUCXOAWUT 33 CYET Mex-
nnacToBbiXx BoA, POPMUPYIOUMXCA 3a npeaenamu
3TUX MaccuBoB;, NPUHUMAIOT ydvacTue rnybokue
BOAOHOCHLIE FOPU3OHTLI, 06NacTU NUTaAHMA KOTO-
pbiX 3HAYUTENbHO yAaneHol OT MECT pas3rpy3ku
{(Macnos, 1971). NpuUTOK NOA3EMHbIX BOA 3aBUCUT
oT TMna 3abonoyeHHbIX KOTNoBuH. B Tabnuue
npueeaeHbi AaHHbIe BOAHOGANaHCOBLIX UCCNeao-
BaHMWiA, BLINONHEHHbIX NOA PYKOBOACTBOM aBTopa
Ha 6onoTtax B pasHbix panoHax 6biBuwero CCCP
(Macnos, 1967).

Mo ponu NOA3EMHLIX BOA B BOAHO-MUHEpanb-
HOM nNUTaHWK (q,, MM/CyT) cornacHo BoaHomy 6a-
naMcy 60noTa MOXHO pasfenuTb Ha NATL rpynn:
otcytcTeyeT nutaHue g, < 0,01; cnaboe nutaHue
g: < 0,2; cpegHee nutanue q, = 0,2 — 0,6; cunbHoe
nutanve g, = 0,6 — 1,5; oueHb CUNbHOE NUTaHue
g.>1,5.

TopdsiHas 3anexs HU3UHHLIX 6ONOT B NOHWXKeE-
HUSX HAa CKNOHAaX «OMbIBAETCA» TPAH3UTHBLIM NOTO-
KOM PYHTOBLIX BOA, KOTOPblE NONYYaOT MECTHYIO
HaNOPHOCTL NPWU BCTPeYe CO CNabonpoHMUaeMbIM
rpyHToM (Topd). PasHocTe Mexay NpUTOKOM U OT-
TOKOM IFPYHTOBbIX BOA B TEHYEHUE roaa U3MEHAETCA
(puc. 1). Mpu ocyweHun 6onoT rpyHTOBOrO NUTa-
HUA BO3pacTaeT NPUTOK BOAbI 3a CYET NOHUXKEHUA
KPUBO#A AENPECcCUU U YBENUUYEHUA YKNOHOB NOTOKA
Ha npuneraouled Tepputopuu. B nepsbie rogwi
DONONHUTENbHBIA NPUTOK FPYHTOBLIX BOA MaKCH-
ManbHblid, B Nocneaylowme roasl OH crabunuaupy-
eTCA Ha YPOBHe, NpEeBbiWaloWemM WUCXoaHyl (Ao
ocylweHus) senuunHy (Macnos, 2005).

MpuTox Nnoa3eMHbLIX BOA Ha ocywaeMble 60N0Ta B BereTauMoHHbIH nepuopa (Mai — ceHTAGpb)

Feomopdonoruyeckan [MpuToK NoA3eMHbIX BOA,
NPUYDOMEHHOCTb BONOT Hassanusa onbiTHbIX 60onoT MM/CYT.
Moimbl pex Onex, UeHyuxa, KaptaroHckoe, Maprio, Nacewpuc 0,45...1,75
Kanbckoe, flobponio6oso, Bap6na, K3anu, Mana,
MNoAHOXbR CKNOHOB Caiina, Buiiicte 0,42...2,55
KOTNOBMHbBI HA CKNOHaxX LLleroneso, Xyp6a, Xyaskosckoe, Koanio 0,02...0,40
MNMoHuxeHus Ha Bogopasaenax MNewrTa, Butsnuwkec, Buesuc 0,000...0,006
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Puc. 1. UameHeHune pasHocTu mexay nputokom (M) w
otTokoM (O;) rpyHTOBLIX BOa Ha Gonoto Onex B cpea-
HeMm 3a ABa roga

HNaxe Ha 6onotax, PacnNONOXeHHbIX Ha Ha-
KNOHHBLIX paBHWHAX, NOCTynawwWwme nNOA3EMHbIe
BOAbI MOTYT CNYXUTb UCTOMHMKOM MWHEPASbHOro
NUTAHMA pacTeHWN B TeuveHue ToicsiueneTtun, ob
3TOM ceBugeTenscTeyet TopcaHuk bonorta Llero-
neso (CmoneHnckas obnacte). bonoto pacnono-
XeHo B Hernybokoh koTnosuHe, Ha MecTe ObiBLie-
ro o3epa, MOWHOCTb HU3UHHOW TOPMAHOK 3anexu
0o 4,5 m. Crpaturpacpus: 0 — 160 cm — Topd ape-
BECHO-TPaBSHOW U TpassaHoun, 160 — 210 cm - Tpa-
BAIHO-MOX0BOW, 220 — 250 — MOXOBOW HW3WUHHBIRA,
260 — 360 — BOQOPOCNEBO-INMUHUCTLIA canponens,
HWwke 360 cm — kapboHaTHble O3epHble NUHBI,
CYIMUHKK, Meprenb, NEcKW, nepecnawsalounecs
mexay cobon. MpyHToBLIE BOAL! GOoNoTa coaepxar
214 - 239 Mr/n MuHepanbHbIX Bewects, 36 — 45 —
kanbuus, 10 — 14 — kanua u HaTpus, 149 — 171 -
ruppokapboHatos (Macnos u ap., 1998).

Bonota B rnybokux cCTpykTypHO-MOpGonoru-
4YeckUx AenpeccUnx, Kak Npaswuno, NoanuTLIBAIOT-
€l HaNOPHbLIMW BOAAMM Yepe3 TONLLU OTHOCHUTENb-
HbIX BOAOYNOPOB WM B MeCTax Ux pa3mbiBa. B ec-
TECTBEHHbIX YCNOBUAX HanopHble 1 6oNoTHLIE BO-
Obl HAXOAATCA B PaBHOBECUW, 3TO COCTOSIHWE Of-
peaenseTca yCNoBUAMMW UX MUTAHWA W pasrpy3ku.
CyuwiectsyloT yCTOWYMBLIE COOTHOLIEHWA MeXay
PasHOCTbIO YPOBHEA HaNOPHbIX WU rPyHTOBLIX (60-
NoTHbIX) Bog AH ¥ MOWHOCTLIO pasaensiowen nx
Tonwmu nopon, m. IpagveHt pasBHoBecua AH/m
obycnoBneH NOTEPAMU IHEPrUU NpU OBUKEHUU
BOAb! Yepes soaoynop. Cessb AH ¢ m ana pasHbIx
nopoa nokasaHa Ha puc. 2. NpuU CHUXEHUU ypoB-
HEW IPYHTOBLIX BOA (HANPUMEP OPEHAXEM) rpaau-
€HT yBEeNUYMBAETCA, B pe3ynbTaTe NoANUTbLIBaHUE
HanopHbIMK BoflaMKu Bospactaet. B uccnegosanu-
ax B.B. Hosoxatuha Ha TapmaHckoMm 6Gonote B
Tromenckon obnacTtu apeHax rnybuHoi 1,8 m 0by-
cnosun ysenuyexnue nputoka soq 8 1,4 — 1,8 pasa

no cpaeBHeHuio ¢ rnybuHoin apen 1,2 M (Hosoxa-
TuH, 2006). Hao60poT, CHUXEHWE YpOBHEA Hanop-
HbiIX BOA (Hanpumep, npu oT6ope nNoA3eMHbIX BOA,
KaK 310 6b6in0 Ha MuHCKON BONOTHOR CTaHUMK) BbI-
3bIBAET CHWXEHUE Nbe3OMETPUYECKUX XapakTepu-
CTMK U OOQHOBPEMEHHO YPOBHEW TPYHTOBbIX BOA
(Macnos, 1967).

C nopseMHbiMW BOaMK CBSI3aHO (hopMUpoBa-
Hue 6onot 3anagHoit Cubupwn. B BapabuHckoi
HW3MEHHOCTH, PacnonoXeHon B Mexaypeyve O6u
n WpTblwa, obwupHaa koTnosuHa rnybuHoi 6onee
1 KM 40 IOPCKUX TMUHUCTBIX OTNOXEHWHA 3anonHeHa
neckamu, Cynecbio U anespuTami, HacbIlWEHHbIMKA
BoAON. BOAOHOCHLIE rOPU3OHTBI, NPUYPOUEHHBIE K
NIMOUEHOBLIM, ONUrOLIEHOBLIM U BEPXHEMENOBLIM
OTNOXEHWAM, HaNOPHbI W B3aMMOCBA3aHbLI, 0bpa-
3yl0T eAUHbIW BOQOHOCHBINH koMnnekc. Moa3emHble
BOAbl XapaKTepu3ylTcA Hanopamu A0 5 — 27 M
Bbilue NOBEPXHOCTU 3eMNU, MUHepanu3aumen 0,3
— 3 r/n. Nony4aloT OHK NUTaHUE B OCHOBHOM B rO-
pax Antas u Canaupa, NnoanUTLIBAIOTCA BOAAMM
Bactoranbsa u Mpuobckoro nnato, a pa3rpyxaercs
NoTOK B AonuHe p. NpToiw. C 3Tumu Bogamu ces-
3aHbl npouecchl 3abonaunBaHua W 3acoNeHus
nous, o6pasoBaHue cononewn, (PeHoOMeH «rpusa —
6onoto». B kuure T.H. Enusaposoii u ap. (1999)
oTMevaertcs, 4Yto B 3abonaunBaHuu 3emens 3a-
nagHoi Cubupn ydacteyeT «nuTaHue C BOCXOAS-
LM TOKOM OT FNYBUHHLIX apTe3uaHCKkux BOA».

U3ayueHne ruaporeonorudecknx ocobeHHocTen
6onoT AaBNseTcA HEO6XOAUMBIM YCNOBUEM paumo-
HanbHoro obopynosanua HabnogatensHon ceTtu
ana uccneposaHus 60N0T, OpraHM3aLun dKoNoru-
4YEeCKOTr0 MOHUTOPMHTA U OUEHKWU BIMAHWA aHTPONO-
reHHON AEeRTEeNbHOCTW Ha GOoNoTHLIe naHgwadTbl
(Macnos u gp., 2006).

0 r
1
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2
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E 20
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3
[ ]
l. 1 1 1
0 10 20 30 m, m

Puc. 2. 3aBUCUMOCTb pasHOCTM B Hanopax Asyx rua-
pasnuyeckn CBA3aHHbIX BOAOHOCHBLIX ropu3oHToB (AH)
OT MOLIHOCTW M Pa3fensiowux x OTHOCUTENbHBIX BO-
Aoynopos: 1 — KaMEHHOYronbHaa rMuHa; 2 — nepecnau-
BaHWe CYrnHKOB W NECKOB; 3 — cynech
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CTPYKTYPHBIE MEXAHU3Mbl AJJANTALIUW BEMbIX BEPE3
(BETULA PENDULAROTH W B PUBESCENS EHRH.)
K KMUMATHHECKAM  YCIIOBUAM CEBEPA

C.B. MuzanuHa

Botanuueckui cap Ypanbckoro otaenedua PAH, Exarepun6ypr, Poccus
E-mail: etrs@rr66.ru

KonuuecmeenHsie nokazamenu mesoghunna nucma Oeyx necoobpasywuiux sudoe 6epe3 (Betula pendula
Roth u B. pubescens Ehrh.) usywanuco 6 ceeepHbIX U 20PHbLIX NOMYNAYUAX 80CMOYHO20 MAKPOCKIIOHa
Ypana. MokasaHel pa3nuyua 6 HanpaeneHusx adanmueHoU U3MEeHYUBOCMU OCHOBHbIX napamempos ¢ho-
mocunme3supylowux mxarell Betula pendula u B.pubescens Kk knumamuyeckum ycnosusm ceeepa. B ye-
nom adanmueHas USMEeHYU8oCMb CMPYKmypbl Me3oghunna y usyveHHbIx eudoe 6epe3 HanpaseneHa Ha
hopMuposarue apxumeKmoHUKU nucma, Heobxodumoll Ons onmumu3ayuu usuonoauyeckux yHKyud e
YCNoBUAX NOBLILIEHHOU HaNPSXEHHOCMU 3K0N02u4eCcKUxX ¢hakmopos. [Ipu 3mom 6 KIuMamu4ecKux ycno-
eusAx ceeepa U 8bicoko20pbsa y Betula pendula ¢popmupyemcs me3aocmpykmypa, crnocobcmeyiowas ro-
8biWerUK 2a300bMeHa u accumunupyrowel cnocobHocmu nucma. CmpyKmypHbIe U3MeHeHUs Me3ogun-
na nucma Betula pubescens HanpaeneHs! Ha NoebIWeHUe dHepzochepezaowux (yHkuul u obecneyeHue
onmumaneHol 3ghcpexmuerHocmu pomocuHme3sa U 06MEHHbIX NPOUECCO8 8 IKCMPEeMarbHbIX KnuMamu-

YECKUX YCII08URX, YMO 3HAYUMENbHO pacwupsem ee apean Ha cesepe U 8 20pax .

KonuyecTtBeHHble nokasatenu  mesodunna
nucta asyx necoobpasylowux sugos Gepea (Be-
tula pendula Roth u B.pubescens Ehrh.) uayva-
nuchk B MONYNAUUAX CpeaHeTaeXHOW, ceBepoTa-
€)XHOW, NecoTyHAPOBOW, a TakKe rOpHOTAEXHOW v
TOPHOTYHAPOBOA 30H BOCTOMHOrO MAaKpPOCKNOHa
Ypana.

MNpupoaHo-KNUMaTUYECKME YCNOBUS PAWOHOB
UcCneaoBaHua XapakTepusyloTca OTpuuaTenbHbl-
MW CpedHEerofoBbLIMM TeMnepaTypaMmu Bo3ayxa,
DOBOMbHO BLICOKUM FOOOBLIM KOMWYECTBOM OCaf-
ko8 (400 — 560 MM), NOCTATOYHO BBLICOKOW cTene-
Hblo 3a6onoueHHocTu (10 — 20% , B ropHbix pan-
oHax — ao 30 — 40%). PacnpoctpaHeHue bepeso-
BbIX N1€COB Ha PaBHUHHOW 4acTU OrpaHWYeHo Ao-
NMHaAMK peKk, 03ep W okpanHamu cdarHoebix 6o-
nor.

MokasaHbl pasnuuua B HanpaBneHWsx apan-
TUBHOW W3MEHYWBOCTW OCHOBHBLIX NApPaMeTpoB
hoTOCHHTE3UPYIOWWX TKaHew Betula pendula w
B.pubescens k xMMaTUYECKUM YCNOBUAM cCeBepa.
Tak, B YCNOBUsIX CEBEPHOM Talrn U NecoTyHapsbl, a
Talke B BEPXHUX BLICOTHbLIX fosicax anA Befula
pubescens xapakTepHO yBENWYEeHWe TONLUMHbI ¥
NNOTHOCTU NPU YMEHBLILEHUW NNOLWAAN NOBEPXHO-
CTWU NUCTOBON NNAcTUHKU. B TO xe BpeMa ans Be-
tula pendula B ycnoBuaX NOBLILWEHHOW HaNPSXKEH-
HOCTU 3Konoruveckux akTopos Ha ceBepe NoKa-
3aHO yBenuyeHue nnowanu nucta npu bonee HK3-
KUX nokasatensx ero TONWMUHbLE U NNOTHOCTH.

OcHoBHble KONMUYECTBEHHbIE MnoKasaTenu Kne-
TOK Me3odunna ocTalTca CTabunbHLIMK B WKPO-
KOM AWanasoHe XapaKTepHbix Ans Buaa yCnoBUM
obutanus. BMecTe ¢ TeM B CeBepHbIX NONynaumsax
y oboux Bupos HabniogaeTca yeBenuyeHue yucna

XNOpONNAacTOB Ha €AUHUUY NNOLAAN NOBEPXHOCTU
nucra. Kpome TOro, B BEPXHUX BLICOTHbIX NOACAX Y
B.pubescens Bo3pacTaer Konu4yecTBo xnoponna-
CTOB B KneTke. B ceBepHbIX W BbICOKOTOPHBIX NO-
nynaumax Betula pubescens sameTHO Bo3pacTaloT
06beMbl Me30UNNLHBIX KNETOK.

Y70 KacaeTcs MeXBUAOBLIX PA3NUyYniA CTPYKTY-
pbl QOTOCHMHTE3MPYIOLWNX TKaHew, To Ana Belula
pendula xapaktepHo ¢opmuposaHue Gonbwero
KONU4ecTBa MenKnx KneTok, 4to cnocoberayer on-
TUMM3aUMK razoobMeHa 3a cCuYeT yBenuuyeHus oT-
HOLWEHWA noBepxHOCTL/obbem Me3dodunna. doTo-
TpodHble TKaHu B. pubescens xapakTepusytoTcs
MEHbLINMM KONMMYecTBOM Bonee KpynHbIX KNeToK,
yto obecneunsaer Gonee HU3KOE OTHOLIEHWE NO-
BEPXHOCTU K obbeMy u siBnsieTca 3Heprocbepe-
rawowein agantauuen B yCrnoBusaX HU3KUX Temne-
paryp.

B uenoM agantuBHas WU3MEHUYUBOCTL CTPYKTY-
pbl Me3odunna y u3yyeHHblx Buaoe Gepes Ha-
npaeneHa Ha GOPMUPOBaAHWE APXUTEKTOHUKN NUC-
Ta, HeobxoauMoi aAns onTumusauuu cusmonoru-
yeckux PyHKUMUA B YCOBUSIX NOBbILWEHHOW Hanps-
KEHHOCTU 3KONOrM4Yecknx hakTopos.

Mpw 3TOM B KNMMAaTUYECKUX YCMOBUAX CeBepa U
BblcoKoropbs y Betula pendula ¢dopmupyeTtca me-
30CTPYKTYpa, cNOCOBCTBYIOWAS NOBLILEHWID ra3o-
obmeHa n accumunupylowen cnocobHocTu nucra.
CTpyKTypHble u3MeHeHUs mesodunna nucra Be-
tula pubescens nanpasneHbl Ha NOBbLILWEHUE 3Hep-
rocbeperaiownx c¢yHkumin u obecnedennwe onTu-
mansHo# 3cekTuBHOCTU POTOCHUHTE3a U OOMEH-
HbIX NPOLIECCOB B 3KCTPEMANbHbLIX KNUMATUYECKUX
yCNnoBUsIX, YTO 3HAYUTENBLHO pacluupseT ee apean
Ha ceBepe U B ropax.
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ANTHROPOGENIC BOGS OF POST-EXPLOITATION AREAS
(ON THE EXAMPLE OF SOUTHERN POLAND)

T. Molenda’, M. Rzetata?, and D. Chmura®

! University of Silesia, Faculty of Earth Sciences, Sosnowiec, Poland
2 Institute of Nature Conservation, Krakéw, Poland

E-mail: tedimolenda@interia.pl

Southern Poland is one of the most urbanized
and industrialized areas of the country. Strong
economical activation of this region is the succes-
sion of exploitation and processing of mineral re-
sources, which are here in substantial amounts.
The process of exploitation and transformation of
these mineral resources caused considerable envi-
ronmental degradation of the region. All compo-
nents of the natural environment, especially sur-
face features and water relations, have been
changed. The changes mostly concern the areas
of opencast exploitation. Old exploitation hollows,

which aren’t subjected to the process of land rec-
lamation, undergo spontaneous succession. |t
depends on hydrological conditions which are
within an old exploitation hollow. Exploitation hol-
lows which are fed only by precipitation waters are
the areas where transitional moors develop
whereas within the hollows fed by underground
waters lowmoors evolve. Such objects have vari-
ous physical ~ chemical values. Transitional moors
are featured by low conductivity and acid reaction
whereas lowmoors by higher conductivity and
neutral or alkaline reaction.
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SPRING WATER RIVER VEGETATION AND HYDRIC SOIL
AND WATER CHEMISTRY AT THE FOOT OF MT. FUll

J. Omote’ and Y. Yamagiwa®

' Kinki University, Technical College,

Department of Total Systems Engineering & Urban Environment, Japan

E-mail: omote@ktc.ac.jp

? Research Coodination Office, Managing Office of Agriculture,

Shizuoka Prefectural Government, Japan
E-mail: yutaka1_yamagiwa@pref.lg.jp

The Kakita river at the foot of Mt. Fuji has been
acknowledged as one of the 100 most popular
natural spring waters by the Environment Agency.
The Volume of water from mountain Fuji springs,
100 tons per day, is released into the Kakita river.
Since a regular water temperature (nearly 15°C) is
maintained throughout the year, there are many
interesting plants such as Ranunculus nipponicus
var. japonicus, Veronica undulate, Lemna trisulca
and Cardamine regeliana .

Therefore, an investigation on the plant species
of spring water river from Mt. Fuji with variation in
hydro-geochemical habitats and its components
will be discussed in this paper.

The freshwater wetlands vegetation in spring
water rivers is grouped into four ecological catego-
ries, depending mainly on habitat sites in relation
to water level, trophy grad of soil and water from
the upper- to down stream.

They occupy a wide range of environmental
conditions and dynamic systems which form part of
the hydroseral succession from open water to dry-
land sustaining a rich variety of plant species. The
abiotic factors which influence river plant species
and its distribution are those of the hydro- edaphic
factors.

The goals of this study were to determine:

1. Under which ecological conditions do the
spring water river plant species occur in relation to
various water- and soil chemistry parameters ?

2. The influence of substrate characteristics in
soil on plant species.

3. The vegetation composition, varied along a
gradient of the insoluble organic matter in wetland

4. The different hydrological regimes on the
various wetland plant species.

5. Chemical characteristics of spring water on
different communities

Alltogether only 35 plant species and 11 vege-
tation communities for 1200 m length of river long
have been found in the study area.

Zonation of wetland vegetation: (Shoreline,
Emergent, Floating and Submerged plants) in the
river basin depend on water depths and salinity.
(Whiteley et al., 1999).

Differences in species composition of vegeta-
tion communities within upper, middle, and down
stream zones are correlated with variations in nu-
trients of water and soil chemistry (mineral soils
and organic matter).

Despite very clean spring water from Mt. Fuji
flowing into river, ion concentration of NO;~, PO,
and electric conductivity (EC) was significantly high
in the river water (Table 1). (Omote et al., 2003).

Table 1

Water Quality in Spring Water River Kakitagawa (1999 — 2001)

pH EC Ca [NOsNJPO,P]TC ] IC JTOC] CI [ Na | K | DO [BOD]COD
(us/cm) (mg/l
Upper stream [ 6.79| 146.2 | 148 | 0.79 0.06 [153[131] 2.2 |456|156[2.08] - - -
Middle 6.81] 1429 | 148 | 0.83 011 1148113.2]| 16 |540[166 [ 2.81 - - -
Down 7.091 1440 [13.9| 0.85 016 | 145({13.0] 1.5 |551]110.5]2.70]9.20 | 0.65 | 0.50

The differences of freshwater wetlands vegeta-
tion found among upper-, middle- and down
stream are related to water chemistry such as
NO;~, PO,7, and electric conductivity (EC) and soil
chemistry.

High concentrations in NO;~, PO,”, and electric
conductivity of water in plant communities varies
depending upon plant species composition.

Soil nutrients (C, N, P, Ca, and Mg) are also
positively correlated with upper, middle, and down
stream. C, N, P, Ca, and Mg increase from upper-,
middle- to down streams respectively (Table 2).

The portion of organic matter in wetlands hydric
soils amount to more than 30% mass (Table 3).

A high concentration of organic matter is an im-
portant source of nutrients for plant growth.
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Table 2
Soil Nutrients along Upper- Middle- and Down Stream
P K N Cc Ca Mg Na Cl Mn C/N
(Wt%) | (Wt%) | (Wt%) | (Wt%) | (Wt%) | (Wt%) [ (Wi%) [ (ug/g) | (pa/g) ratio
Upper stream | 0.011 0.130 0.056 0.26 3.10 1.35 0.46 43.7 183.1 4.48
Middle 0.018 | 0.222 0.646 3.94 3.52 1.39 0.44 471 157.3 5.61
Down 0.019 | 0.184 0.668 4.23 3.60 1.38 0.42 45.3 171.4 6.60
Table 3
The different forms of Organic and Inorganic matter in Hydric Soils
Inorganic Humin Humic Acids Fulvic Acids Bitumen
(Wt%) (Wt%) (Wt%) {Wt%) (Wt%)
Upper stream 69.0 22.8 4.61 1.29 2.35
Middle 64.6 20.7 6.73 6.45 1.55
Down 65.7 22.2 4.75 4.93 2.50
Table 4
Soil Particle Sizes among upper-, middle- and down stream (Wt %)
Diameter (mm) 1mm< 1-0.25 0.25-0.15 0.15>
Coarse and . Very Fine Sand,
Name of Separate Very Coarse Sand Medium Sand Fine Sand Silt and Clay
Upper stream: Mean value 51.3 43.6 4.0 1.2
Middle stream: Mean value 42.6 43.6 7.9 5.9
Down stream: Mean value 13.0 65 16.6 5.5

Humin and humic acids correspond often to the
main part of soil organic matter, and are well-
known for playing an important role in soil proc-
esses (Stevenson, 1982).

The studied hydric soil samples in Kakita river
contained a high amount of organic matter (over
31%). The types and accumulation of decomposi-
tion of organic matter varies in habitat types in the
river basin. Table 3 shows that rate and contents
of organic components to inorganic varies among
upper, middle and down streams.

The humin concentrate contained 22% of or-
ganic matter. A shown in Table 3, humin and hu-
mic acids contributed respectively to 22.8 and
4.61 Wt% of the organic matter, whereas fulvic
acids and bitumen represented a lower amount,
1.29 and 2.35 Wt%, respectively (in the upper
stream).

The distribution of plant species depend on soil
particle sizes (Table 4), because smaller soil parti-
cle sizes (0.25 mm >), for example, soils with an
abundance of fine sand, silt and clay size particles,
allow less air and water to move through than a
soil having a high content of very coarse sand size
particles (1 mm <). Therefore fine sand, silt and
clay particle sizes are combine more with nutrients
than bigger soil particle sizes. In upper stream
zones, which are categorized as oligotrophic,
51.3% has been found in very coarse sand, 42.6%
in middle streams , whereas only 13.0% in the
down streams.

The results of these studies suggest that there
are a clear differences between water chemistry,
soil nutrients, soils organic matter, and soil particle
sizes to plant species among upper, middle and
down stream.

REFERENCES
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FEHETUYECKAS IMOOEPEHLIMALIAA CYXOLL0MbHBIX 1 bOTIOTHBIX
NnonynAaLuM CoOCHbl ObbIKHOBEHHOW B 3ANAIHOW CUBUPU

Hn.B. Nemposa, C.H. CaHHukoe

BotaHuuueckui cag YpO PAH, Exarepunbypr, Poccus
E-mail: irina.petrova@botgard.uran.ru, stanislav.sannikov@botgard.uran.ru

Ha ocHose MHO20/1eMHE20 CPasHUMENbHOZ0 3KOM020-2802paho-28HEMUYECKO20 U3YYEHUS CMEXHbIX
nocenenull cocHbl 0bbikHOBSHHOU (Pinus sylvestris L.) Ha cyxodonax u eepxoswix Gonomax 3anadHold
Cubupu nokaszaHa ocHoeononazaouwas pornb GOMOMHLIX 3KOCUCMEM KaK ¢ghakmopa wupokoMacuwmabHol
2eHemuyeckoll dueepaeHyuu 6 zonoyeHe. lMokasaHa eecbMa aebicokas (3o 90 — 100%) mepmuyecku oby-
cnoenexHasn heHonoaudeckan penpodykmueHas u3onauus cyxo0onbHbix u 60NOMHbIX NOMYNAYUU COCHBI,
eo3pacmarouias C cegepa Ha 102 apeana. Bnepasie ycmaHoeneHa Ha HenpepsLIeHOM apeane U pa3Hocmo-
poHHe uccnedoeana ¢heHozeHemuueckas epaHuya mexdy nonynauusMu amozo euda Ha cyxodonax u
eepxoebix 6onomax e npednecocmenu u 00CMOBEPHLIE 2EHEMUYECKUE 2padueHmbt Mexdy HumMu e Opy-
2ux nod3oHax, makxe Mexody CybnonynayuaMu COCHbI Ha cyxodonax u nepexodHelx Gonomax. o paduo-
0amuposaHHbIM MaKpoocmamkaM Ha 8epxoebix MopgaHUKax u 2eHemuyeckuM ducmanyuam Heu enep-
abie HenocpedcmeeHHO onpedeneHa CKOPOCMbL MUKPO38OMOUUOHHOU dusepeeHyuu BONOMHbIX nonyns-
Yul COCHbI OM CMEXHbIX CyxodoNbHbIX (@ npednecocmenu e dsa-mpu pasa 6onbwan, YeM e cpedHeld
matize). Peaynomamsi uccnedoeaHuli Mo2ym CAyXumb OCHO80U ONs peeu3uu makCOHOMUU, & maloke

nonynayuoHHoO-2eHemu4eCcKo20, 1eCOCeMeHH020 U CenekyuoHHo20 KapmozpaguposeaHus.

KpynHeiwme Ha 3emne maccusbl BEPXOBbIX
ronoyeHoBbix 6GonoT 3anagHow Cubupu npea-
CTaBNAT O4HY W3 rMNaBHEAWWX afanTUBHBIX 30H
cocHbl 0BbIkHOBEHHOU (Pinus sylvestris L.), pacce-
NABLUENCA U3 CBOMUX IOXHbLIX NNEACTOLEHOBLIX pe-
¢dyruymoB no Mepe noTenneHus knumarta. [lo
BCeM OCHOBHbLIM (hakTopaMm cpeabl — WU30bITOUHO
BMNaAXHOMY aHa3pOGHOMY WU KUCNIOMY OpraHoreHHo-
My cybcTpaTy, MUKpPOKNMMAaTy, CTpykType uTo-,
MUKO-, 300- U MUKpoboueHo3a — Bepxosble 6ono-
Ta pe3ko KOHTPAaCTHbl, NOMTU AWaMeTpPanbHO Npo-
TUBONONOXHbI CMEXHO NPOU3PACTAIOWMUM COCHA-
KaM Ha aBTOTPO(HbLIX MUHEpanbHbIX noysax. Be-
POATHO, 3TO BO MHOIOM ONpeAenuno KayecTBEHHO
UHble HanpaBfeHWE U MHTEHCUBHOCTb OTGOpa M
ApYrux MUKPO3BOMIOLMUOHHBLIX (hakTopoB B €€ no-
nynaunusax Ha cyxogonax n 6onorax.

CornacHo rocnofcrTeyiolled napagurme, mop-
cdonoruyecku MHoroobpasHbie MOpPdbl  COCHbI
o6bIkHOBEHHOW Ha Bonote — He 6onee uem Mo-
OMVKALUOHHBIA «NOYBEHHBLIW 3KOTUN», FreHeTuYe-
CKu He OTNMYAIOWMWCA OT ee COCeACTBYIOWUX Cy-
XOA0NbHbIX NOCENEeHUN,

LWnpokomacwtabHble CpaBHUTENbHbIE MEeX-
AUCUMNNUHAPHbIE UCCNEAOBAHUR C NPUMEHEHWEM
naneoreorpadyu4eckux, akonormyeckux, eHono-
TMYECKUX, (DEHOTUNUYECKUX ¥ FTeHETUYECKUX Me-
Tonos (Ha 6a3e M303UMHOro aHanuaa), nposeaex-
Hbi€ HAMW B COCHOBbIX Nnecax pasfuuHbIX NOA3O0H
3anagHown Cnubupu, nokasanu cnegywluee.

B nocnepgHue pecAtuneTMs B MTOre crauuo-
HapHbIX 3KONOro-heHONorMyeckux UccneaosaHui
8 3anagHon Cubupu n Ha Pycckol paBHMHE noka-
3aHa pe3ko BbipaxeHHas (85 — 100%) u crabunb-
Han BO BpeMeHu heHonorMyeckans penpoayKTUBHas

M3ONALMA CMEXHbLIX NOCENEHUA COCHbI HA CYX0A0-
nax u Bepxosbix Gonotax, obycnosneHHan 6onee
No3aHWUM BECEHHWM OTTauBaHWEM W NporpesaHu-
eMm pusoctepsl B TopdaHukax. beina sbigsuHyTa
runovesa o reHeTU4ecKkow ausepreHuun 6onoTHoW
COCHbI OT cyxogonbHow (CaHHukoB v ap., 1976).
Haubonblian cteneHb (heHONOTKHYECKON u3onauuu
Mexay nonynauuamMu COCHbl 0BbIKHOBEHHOW B CO-
ceacTeylowux 3abonoueHHbix (Pineta sphagnosa)
u cyxononbHbix (Pineta hylocomiosa) Guoreouexo-
3ax BbiiBIEHA B NOA3OHE NPEANnecocTeny U 10X-
Hoit Tauru 3aypanbsa u 3anagHow Cubupu. B ue-
nom B 3anagHon Cubupwn ceHonoruyeckan m3o-
nauMA Mexay coceanWMM nonynsuusMu  Pinus
sylvestris, npouspacrawuummu Ha 6onote u cyxo-
faone, CylecTBEHHO yBenuMuMBaeTCA B Hanpaene-
HUWU C ceBepa Ha 10r apeana B cpeaHem ¢ 45% B
cesepHoit Taire no 55 — 56% B cpenHen Tawre u
no 93% B npepnecocteny. OTMEYEHHLIW TPEHA
YBENUYEHUA CTENEHW U3OMNALIUN CBA3AH C 30HAnNb-
HbIM U3MEHEHMEM NnanAwadTa n TUNOM BEPXOBbIX
6onoT. opmMupoBaHue onpeaeneHHoro Tuna sep-
X0BbIX 60NOT 3aBUCUT OT KNUMATUYECKUX YCNOBUM
U NOAYMHAETCA OCHOBHbLIM 3akoHaM reorpaduye-
CkoW 30HanbHOoCcTM (Kau, 1948; AnexwH, 1951;
Walter, Breckle, 1986; Lang, 1994), kotopas Ha
hoHe UCKNIOYUTENBLHO POBHOrO Merapenbeda v
MepuanmoHanbHoW O6YCNOBNEHHOCTU FPaANEeHToB
kiumarta 3anagHon Cubupu Hanbonee otyeTnuso
BbipaxeHa (CaHHukos, 1992).

MokasaHbl QOCTOBEPHbLIE (DEHOTUNWYECKUE pas3-
NUYKA NO KOMNAEKCY NPU3HAKOB MEXAY CMEXHbLIMU
NONYyNALUMAMKN COCHbl W UX NOTOMCTBaMU, B TOM YUC-
Nne anbTepHaTMBHbIE Pa3nNuuna NO (DOPME KOPHEBLIX
CHCTEM B NOCEBAX Ha BbIPABHEHHOM 9KO(OHE.
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CpeaHAA CKOPOCTb reHeTUYECKOW ANBEpPreHUNH CMEXHbIX NONYNALUUA COCHbI
Ha cyxoaonax u BepxoBbix 6onorax 3anagHoi Cubupmu

Cny6uxa

HaBHoCTb MeHeTnyeckasn

Mopa3oHa, Bug Temn
3aneraHus, noceneHun AUCTaHUUA Hewn
MeCToHaxoxaeHwe o6paaua M COCHbI, NneT (Nei, 1972) MUKpo3Bonounu
MNpeanecoctens, Topd v xB0s 6,9-17,0 7650495 0,021 0,00275
Tyrynsim
ggiﬂr‘:“ Tawra, QlpesecuHa nHs 1,7-18 425040 0,004 0,00094

Mexay cMexHbIMU BONOTHBIMU N CYXOZOMNbHbI-
MU NONYNAUMAMMU I0XHOW 4ACTU TAeXHOW 30HbLI B
3anagHoin Cubupun reHetudeckan auddeperuua-
uun (Dnz2 o1 0,010+0,003 no 0,022+0,001) B Tpu-
ceMb pa3 bonbiue, YeM Mexay CoCeaCTBYIOLUMU
cyxogonbHbiMu Bbibopkamu (0,003t 0,001), u 6o-
nee yeMm B ABa-yYeTbIpE pa3a BbllLe, YEM MeXAY
cMexXHbIMU BonoTHeiMK (0,00510,001).

Ha OCHOBe W3BECTHLIX FeHeTU4ECKUX OUCTaH-
uvMin Heu n paguoyrnepoaHON AATMPOBKU BPEMEHW
nocenexlns Nonynauni CoCHbl (N0 MakpoocTaTkam
B TOPMSAHON 3anexu) OTKPLIBAETCA YHUKarbHas
BO3MOXHOCTb MPAMOrQ ONpedeneHus TeMNOB WX
reHeTn4eckon avsepreHumn. Hawu aaxHble (Tab-
nuua) cenaetenuCcTBYIOT O TOM, YTO B ronoueHe
CKOpOCTb reHetuyeckon audgepenumnaumn 60-
NOTHbIX noceneHni Pinus sylvestris oT mMaTepuH-
CKUX CYXOAONbHBLIX B IOKHOW «BHENEeAHUKOBOWY
4acTu NecHow 30Hbl 3anagHon Cubupn Geina npu-

MEepHO B TpK pasa Bbllwe, YeM B NOA30He cpeaHel
Taru.

MoOXHO NpPeanonoXUTb, YTO 3TO CBA3AHO He
TOMbKO C MEHbLUEW CTENEHLID W ANUTENBbHOCTLIO
cdeHonoruyecko usonauumn (45 — 60%) cpeane-
TaexHblx GONOTHLIX NOCENEHUAX COCHbI OT CyXo-
RONbHbIX N0 CPABHEHUIO C NpeanecocTenHbiMu (85
- 100%), HO 1 C nouTu sasoe Bonee meaneHHbIM
oboporom nokoneHui (pekombuHaumen reHos) B
CeBEepHbIX NONYNAUUSX,

PesynbTatbl uCcCneaoBaHwWin MOryT CNyXuTb OC-
HOBOW ANs fanbHelwero usydenus ponu Gonor-
HbiIX nanawadToB B reHerndeckon auddepex-
uuauun nNonynAUUMA APEBECHBLIX pacTeHwuil, peBu-
3MM UX TAKCOHOMMMW, a TaKke ANA pa3paboTku me-
TOAOB CENEKUMOHHOrO U NECOCEeMEHHOro panoHu-
poBaHus.

Paboma esbinonHena npu noddepxke POOU
(epanm 05-04-48667).
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BUOPA3HOOBPA3UE XBOWHLIX HA GONOTAX 3ANAIHOM CHBUPH

A.B. lNumeHros, T.C. CedenbHukoea

UucTuTyT neca um. B.H.CykaueBa CO PAH, KpacHosapck, Poccun

E-mail: Institute@forest.akadem.ru

lNpedcmaenetsi peaynbmamsl uccnedosaHull popmMosoz0 pasHoobpa3sus e nonynauyuax Pinus sylvestris
L., Picea obovata Ledeb., Abies sibirica Ledeb., Pinus sibirica Du Tour, Larix sibirica Ledeb. Ha 6onomax
3anadHo-Cubupckol pasHuHbl. [Toka3zaHo, Ymo 60110MHbIe NONYNAYUU XEOUHbLIX OMIIUYAIOMCA WUPOKUM
CreKmpoM eu3yansHo OuazHOCMUpyeMo20 U ¢heHoMuUNUYecKku CKpbimozo (8 eude xpoMOCOMHbIX abep-
payul u 2eHoMHbIX Mymauui) nonumopgusma. pednonazaemcs, YMoO 6biAENeHHbIe YumozeHemuye-
CKUE@ UIMEHEHUSI HOCAM He MOJbKo 0ecmpyKmueHbIil xapakmep, HO u sensiomcs adanmueHol peakuued
pacmeHrud, nosbiwaowell 2eHemMuyecKy nabunsHocms nonynayud u pacwupsioweld 6uopasHoobpasue
x80{HbIX. HOusulyanbHbie ocobenHocmu eHympueudosbix (hopM paccmMampuealomes Kak NposeneHun
Pa3nUYHbIX 3KONOo2UYECKUX cmpameaull, obecnevusalowux ycmolvueyio penpodykyuio audoe 8 KoHmpa-

CMHbIX yCnogusax npouspacmaHusn.

3HauUTENLHYI0 4acTb MAPOMOPMHBLIX 3KOCK-
ctem 3anagHo-CnbUpCKOn paBHUHbLI COCTABNAKOT
necobonoTHbIE KOMNNEKCHI, OCHOBHYIO CTPYKTYPO-
obpasylowyo U NPOAYKUUOHHYIO ponb B KOTOpPbIX,
Kak npaBuno, urpawT BuAbl Pinaceae Lindl. Beico-
KMWe YPOBHU 3KOTONUYECKOro pasHoobpasust u
abuoTuyeckoih IKCTpemManbLHOCTM BGONOTHLIX Mac-
CMBOB ONPeAEensiioT LUMPOKUA CNeKTp reHeTude-
CKON U3MEHYUBOCTU XBOWHbLIX, NPOSBNAIOWENACA B
Buae Gonbloro Yucna UHTPa3soHanbHbiX opM U
3koTunoB. [laHHaa cUTyauus BO MHOrom oBycnoe-
NeHa TaKke MUKPO3BONIOUMOHHbIMK dhbdekTamv
WHOPMAWHIOBOrO xapakTepa — «M30MnsAUMu» U «ocC-
HoBaTeENsA», UMKNUYECKV NOBTOPSAIOWMUMUCS B Xoae
CYKUECCUOHbIX CEepWI OTKPLITLIX U JIECHBLIX CTaaun
passuTUA rMAPOMOpPMHBIX KOMNNEKCOB. BonoTHLIE
maccuebl 3anagHon Cubupu MoryT paccmarpu-
BaTbCA HE TONLKO B KAYECTBE AEWCTBYIOLUMX «OMa-
ros» copmoo6pa3oBaHusA, HO TalKe W NONUIrOHOB
NO COXpaHeHulo 6uonorud4eckoro pasHoobpasus
XBOWHbIX, BCNEACTBUE AONrOCPOYHOW 3KONOrUde-
CKOW CTAabMNBHOCTM OAHHBLIX IKOCUCTEM, XapakTe-
PU3YIOWUXCA BLICOKUMU YPOBHAMU 3aaduU4ecKon
6ydhepHOCTH U LEHOTUYECKOH CNAKEHHOCTH.

Ha npotsixxerun 20 neT HaMn NPOBOAATCA KOM-
nnekcHble MccnenoBaHUs GMONOrMYEecKoro pasHo-
obpasua B nonynauMax 5 BMAOB XBONHBLIX Ha 60-
norax pasnuuHbIX TUNOB BOAHO-MUHEPAaNbHOrO
NATaHUs W MUHEpPanbHbIX CyXoAonax HMKHO-
TaexHon noasoHsl 3anagHo-CuBUPCKON paBHUHLI
OCHOBHOW aKUeHT cenaH Ha WU3y4YeHue 3KOnoru-
4yeckn Hauwbonee 3BpUBANEHTHOTO BUAA — COCHbI
obbikHoBeHHOW (Pinus sylvestris L.), npou3spa-
cTatoulen B GonbwMHETBE GONOTHBIX 3KOTONOB pe-
ruoua. iccnegosaHus enu cubupckoit (Picea obo-
vata Ledeb.), nuxtbl cubupckon (Abies sibirica Le-
deb.), cocHbl kenpoBow cubupckon (Pinus sibirica
Du Tour), nucteeHHuusl cubupckoi (Lanx sibirica
Ledeb.) npoBoaaTcA nNpeuMywecTBEHHO B Nomny-
NAUMAX COrp TPaBAHO-MLUUCTBIX KOYKAPHbLIX Ha

rny6oko3anexHbix (4 — 7 M) HM3MHHBbIX BonoTax.
Hapsgy ¢ ananu3oMm Mopd0noro-aHaToMU4eCKux
¥ NPOAYKLUMOHHBLIX XapaKTepucTUK AepeBbeB pas-
nUYHOW (POPMOBOIN NPUHAANEKHOCTU OCYLLECTB-
NRETCA UNTOreHeTUYECKUA MOHUTOPUHI UX CEMEH-
HOr0 NOTOMCTBA, MNO3BONSAIOWMA OUEHUTL MOAW-
duuupyollee aeicTene ¢akTopoB cpeabl U Bbl-
ABUTb CKPLITLIA reHeTUYecKUin nNonuMopcusM no-
nynauuidi. B kayectse TeCT-KpUTEpUEB YpPOBHA re-
HETUYECKON N3MEHYMBOCTU UCMONb3YIOTCA BCTpe-
4aeMoCTb WU CNEKTP XPOMOCOMHbLIX abeppauuii,
YYUTbIBAeMbIX C NOMOUIbI0 aHa-TenodasHoro u
meTacasHOro MeTOAOB.

B 60n0THbIX NONYNAUMAX COCHbI 0OLIKHOBEHHOM
BbIRBNEHO BLICOKOE opMoBOe pa3sHoobpasue,
rnasHbiM 06pa3om No OCOBEHHOCTAM reHepaTue-
HOW cepbl: hopme anodun3oB wWUWEK, okpacke
MUKPOCTPOBUNOB M CeMeHHON KOXypbl (Cepene-
HukoBa, Mypatoea, 1991). MNockonbKy NPOUEHT ux
y4acTua B HaCaXAEHUAX PasnUYHbIX IKOTONOB He-
0AUHAKOB, UHAUBMAYaANbHble 0CO6eHHOCTH opM
MOTYT paccMaTpuBaTLCA KaK NPOABIIEHNS pa3nuy-
HbIX JKONOrM4eCcknx crtparteruv, obecneunearowmx
YCTOWUMBYIO PEenpoAyKUMIO BUAA B KOHTPACTHbIX
YyCNOBUAX NPON3pacTaHus. B 4yacTHOCTU, OCHOBHOM
0COBEHHOCTBLIO MYXXCKOW reHepaTusHON ccepbl B
HU3KOTEMNepaTypHLIX YCNOBUAX GONOT ABNAETCH
yCUINeHwe CUHTe3a aHTOUWAHOB (KPacCHONLINbHU-
KoBas opma), obecneunBawouee YCKOpeHHoe
npoxoxaeHue MukpocnoporeHesa. B ycnosusx
KpaiHero neccumyma (Ha onurotpodHbix Gono-
Tax) yactHas copmoBas auddepeHunauus He-
peako conposoxgaeTcs obuiein mopdonoruyeckon
HaHOHW3aLmnen (CkoppenupoBaHHbIM YMEHbLIEHU-
€M pasMepoB) reHepaTUBHOR Cepbl, CHUKAKOLWEN
3HEpreTU4ecKylo «CTOMMOCTb» penpoaykumu. Y
CeMEHHOro NOTOMCTBA COCHbI ODLIKHOBEHHOW Ha
bonotax Hepegko OTMEYalTCA XPOMOCOMHbIE
abeppauuu: KonbueBble U NONWUUEHTPUYECKUE
XPOMOCOMbI, (bparMeHTbl, Mukcononowasl (0,4 —
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4,3%), y nepeBoeB C «BEAbMWHLIMA METNAMU»
HabniogaeTca Tawke yBenuyeHUMe BCTPEYAEMOCTH
MUTOTUYECKUX HapyLIEHWA: MOCTbl, OTCTalLwme
XpoMocoMbl, C-muto3bl (4o 10,5%).

Ons nuxTol cubupckoin B ycnosusax 60NOTHbLIX
COrp XxapakTepHO BbICOKOe pa3Hoobpasue Ouo-
MOpOTUNOB (OT BLICOKUX OAHOCTBOSbHbIX A0 KyC-
TUCTbIX CTNaHUKoBbIX (hopm), hopmupyloeecs Ha
OHEe WMNPOKOro CrnekTpa CTPYKTYPHbIX MyTauuw:
OWUEHTPUYECKUX, KONbLIEBLIX, «HAAETLIX» KonbLe-
BbIX XPOMOCOM, PpParMeHTOoB, XpOMOCOM C OTKIO-
HEHUEM NONOXEHUS] LIEHTPOMEPL! OT HOPManbHO-
ro. [laHHbie Tunsl abeppayuin BbIABNSAIOTCA B Me-
TadasHblx knetkax 30 — 35% uccneayembix npo-
pocTkoB. HacrtoTa BCTpE4YaeMOCTH HapylleHWd B
aHa-tenodasHbiX KneTkax ewe Bobiwe — ao 68%.
OcHOBHble TUNbI NOBPEXAEHUA NpPenCTaBNEHbL
HENPaBWINbHLIM PacXOXAEHUEM XPOMOCOM, BKNIO-
YaloWMM MHOTONOMKOCHBIE MUTO3bi, @ TaKKe OT-
ctalowmmun xpomocomamu (CeagenbHukosa, Mume-
Hos, 2003). B nonynauusax enu cubupckoi Ha Go-
noTax NO CpaBHEHMUIO C CYXOAONbHLIMK Hacaxae-
HUSIMU OTMEYAEeTCsl YBENnu4eHue 4acToTbl BCTpe-
yaemoctn B-xpomocom (no 4,9%), Mukconnonnos
(no 2,0%) u CTPYKTYpHbIX MyTauuih Tna parmen-
TOB, KONbUEBLIX U AULEHTPUHECKUX XPOMOCOM (Q0
3,6%). Ana-TenocasHble HapylweHus npeacras-
NeHbl oTCTarwmmMmu 1 3aberaluwmmMm XpomMocoma-
MM, MOCTaMM, HEepaBHOMEPHLIM U XaoTU4YECKUM
pacxoxaeHueM XpOMOCOM, OCTaTOYHbIMU SAAPbLIL-
kamu. (CepenbHukosa v ap., 2004). B nonynsaumax
keapa cubupckoro, Hapsay ¢ 0coGAMU TUNUYHOW
dopmsl, sctpevatorea: f. turfosa Gorodk. (co cHu-
XEHHbIMU Pa3MEpPHbLIMU XapaKTEPUCTUKAMK U, Kak
npasuno, WwaposuaHon OPMOI KPOHbI), a TaKkke
AepeBbs C «BeAbMUHbIMM MeTnamu» (auamertp
nocneaxux B paae cnyvaes gocruraeTr 2 — 3 m). B
CEeMeHHOM noTomcTee BONOTHLIX NOMYNAUWIA Kea-

pa cMOUPCKOTro BLICOKA AONS MYTAHTHLIX pacTeHni
(a0 39%). 3HauutenbHas 4qacTb abeppaHTHbIX
KNEeTOK COAEPXUT AULUEHTPUHECKYIO XPOMOCOMY, C
BLICOKOW 4acTOTOW BCTpevalTCs  Kofibuesble
CTPYKTYpbl M (bparmentol (CepenstHukosa, Mypa-
ToBa, 2002). Y nucreeHHUubl cubupckoil Ha Gono-
Tax OTMEYaeTCA NOBLIWEHHLIA YPOBEHb U3MEH4M-
BOCTU MOP(ONOrMHeckUXx NPU3HAKOB, NPU 3TOM
dopmoBas auddeperumauua HabniogaeTcs npe-
MMYLLIECTBEHHO NO pasMepaM W okpacke wuwex. B
6ONOTHLIX NONYNAUMAX NUCTBEHHULL OBHapyxe-
Hbl XPOMOCOMHbIE MyTauuu (rnaeBHbiM 06pa3oMm,
parMeHTbl U KONbUEBbIE XPOMOCOMbI), AnarHo-
CTUpyeMmbie Yy NPOPOCTKOB kak B MeTadasHbIx (A0
24%), TaK u B aHa-TenogasHbix (8o 38%) knetkax.
YacTb NPOPOCTKOB XapaKkTepu3yeTCs BbICOKUM
YPOBHEM MUKCOMNMNOWAUU, NPU 3TOM ANA MaTepuH-
CKUX AepeBbeB CBOWCTBEHHbI TUMUYHBIE NPU3HAKK
retepo3nca; MakcumansHble ANA AAHHbLIX Hacax-
AEHUA 3HaueHun AnameTpa CTBONA, NPOTSKEHHO-
CTM W OvameTtpa KpOHbl, pa3mepoB wwuwek (Ce-
AenbHukosa, MNumexos, 2005).

Takum oOpasom, nonynsuMm XBOWHbIX, NPOMU3-
pacrawuime Ha 6onotax 3anagHow Cubupu, otnu-
4aKTCA LWMPOKUM CNEKTPOM BWU3yanbHO AMarHo-
CTMpyemoro u (heHOTUNUYECKHU CKpbITOro (B Buae
XPOMOCOMHbIX abeppaunin U reHOMHbIX MyTauui)
nonuMopcduama. BoisBneHHble LUTOreHeTuyeckne
M3MEHEeHWUR, O4YEBUOHO, HOCAT HE TONLKO AECTPYK-
TUBHbLIA XapaKTep, HO U RBAKIOTCA afanTUBHOW
peakuuen pacTeHWi, NOBLILLAIOWEN reHETUYECKYIO
nabunbHOCTL NONYNAUMA K paclmpstowen 6uo-
pasHoobpasne XBONHbLIX.

Paboma ebinonHeHa npu ¢huHaHcoeol nood-
depxke POOU (05-04-48517), POOU-EPOOU
(06-04-81026), UnmezpayuoHHozo npoekma CO
PAH Ne 5.18.
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THE ROLE OF ANTHROPOGENIC WETLAND
IN PRESERVING THE BIODIVERSITY OF DEGRADED AREAS

M. Rzetala', T. Molenda’, and D. Chmura®

! University of Silesia, Faculty of Earth Sciences, Sosnowiec, Poland
2 Institute of Nature Conservation, Krakéw, Poland

E-mail: mrz@wnoz.us.edu.pl

Both urbanisation and industrialisation cause
considerable environmental degradation. All com-
ponents of the natural environment, especiaily
surface features and water relations undergo
strong transformations. It leads to a significant de-
crease of biodiversity. However, paradoxically,
most of the naturally valuable areas are connected
with anthropogenic habitats, especially wetlands.
They include the complex of fishing ponds «tezc-
zok» (southern Poland) which is within the reserve
protection. The aim of the protection here is the
preservation of the forest — pond area that includes
multispecies complex of riverside forest in the old
riverbed of the Odra River. Besides, it is not only
the habitat of rare and endangered plant — water
chestnut (Trapa natans) but it is a place of mass

nesting of birds as well. «Jeleniak — Mikuliny» is a
similar nature reserve. The complex of water —
rushes ecosystems that developed in the areas of
former fishing ponds is under the protection here.
Besides, it is also one of the biggest breeding sites
of crane (Grus). Moreover, the complex of fish-
ponds «Wielikat» has come within the legal pro-
tection as the nature — landscape form.

Presented examples show not only the change
that take place in the natural environment of in-
dustrial areas but they also show that in the areas
of anthropogenic objects such valuable habitats
may form that in the course of time they come
within the legal protection. So paradoxically, an-
thropopressure can lead to the increase in biodi-
versity and in many cases it really does.
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MOHWTOPUHI OU3UHECKMX CBOWCTB

3ANAIHO-CUBHPCKMX TOP®AHWKOB

10.B. Cuekoe

TioMeHCKHU# rocyaapcTBeHHbin HedTerasoBbi yHuBepcuteT, TIoMeHb, Poccua

E-mail: Tumen_Sivkov@mail.ru

Paboma nposedeHa ¢ yenbio Nony4eHus NPO2HO3HbLIX 3HaveHul ¢huaudyeckux noxkasamenell Ha OCHO8a-
Huu obobweHun daxHbix obcnedosaHun mopghsaHbix noye (bonomo Tapmaxckoe) 3a npowinsie 2006 U 3a

2001 - 2003 ee.

O6bexToM uccnenoBaHua nocnyxuna Topga-
Has nousa, TUNUYHAA NO reHe3ncy Ana necocrenu
(6onoTto TapMaHCkoe, pacnONOXeHHOe Ha BTOpOU
HagnNOMMEHHOW O3epHOo-annIoBranbHON Teppace
peku Typbl, ocyweHHoe 8 1980 r.).

OnbITHO-3KCNepUMEHTaNbHAA MenuopaTuBHas
CUCTEMA pacnofioXeHa B LEHTpanbHOW 4acTu
BonotHoro maccusa. O6ujas nnowagb CUCTEMbI
272 ra, u3 xoTopbix Bonblwas 4YacTb ocywaeTrcs
OTKPbITBIMW KaHaNamMu C PacCTosAHUEM MexXdy Hu-
mu 100, 150, 200 u 250 m. OctanbHasa (60 ra)
ocylanach roHYapHbIM OPEHAXOM.

Pactennamu-topcdoobpaszosatenamu  nocny-
XXUMW OCOKMN, TPOCTHUK, FTUNHYM U Psa APYTvX.

B pe3ynbrate 0TMUpaHWA pacTUTErnbHOCTU 06-
pasoBanca BeCbMa HEOAHOPOAHLIA NO CTeneHu
pasnoxenun TopAHUK: cnabopasnoxuslinecs
CNou 4epeaylTCca C ropu3oHTaMmu cpegHel ctene-
HW pa3noxeHun. OBBLACHAETCA 3TO HepaBHOMep-
HOCTbIO YBNaXHeHWA B npouecce reHesuca Gono-
Ta. Buaosoi coctae pacrenun-topgoobpasosare-
nen NokasbiBaer, YTo eBTpoHAs CTaauA B pas3su-
T Bonota AOMMHMPOBANA HA NPOTAXEHWUU BCEro
nepuoaa passuTus.

Hawwn uccnenosaHusa Obinu HanpaBneHsl Ha
obobleHne faHHbIX NoYBeHHOro oGcnenoBaHus,
nony4eHHolx A.C. MoTopuHbim u A A. JleoHOBbIM B
nepuoa c ocyweHua go 1993 r. U marepuanos,
nonyyeHHsIX HaMW 3a nocnegHue rogel (2001 —
2003 rr.), u, kak cneacTeue, NonyYeHne NporHosa
M3MEHEHUS NNOTHOCTH.

MOHMTOPUHI OCYLLEeCTBNANCA B NPOW3BOACT-
BEHHbIX YCNOBUAX HA CNeuuanbHO 3akpenneHHbIX
penepHbIX y4yacTkax, npu BbiGope KOTOPbLIX WC-
nonb3oBanuUCL MaTepuvansl nNoYBeHHOre obcnepno-
BaHuA Npeabiaywux ner.

OcHOBHble MeToabl UCCNe0BaHUSA: NONEBONR U
nabopaTopHbiil. duanueckue csoMcTBa onpeae-
nanu no Merogukam, obWENpUHATLIM B NOYBOBE-
AeHun,

Cpeau duanueckux nokasarenen NoOYB OCHOB-
HbiM ABNseTcA NNoTHocTk. MNocne ocywenua du-

3nyeckue CBOWCTBA TOPMAHbLIX NOYB nNpeTepnesa-
10T 3HAYMTENbHbIE U3MEHEHUA. 23-neTHee cenb-
CKOXO3AINCTBEHHOE  UCNONb30BaHUe  TOP(AHON
noyBsbl Ha cpeaHeM Topdhe NPUBOAMUT K BO3pacTa-
HWo nnotHoct B 0,3-meTpoBom cnoe Ha 35%
(c 0,15 - 0,18 00 0,20 — 0,24 r/cm®).

CyliecTBeHHOE BNUSHWE Ha yBENW4YEHWe NnoT-
HOCTW TOpAHOR NOUBLI, 0COBEHHO B NepBbie roabl
nocne Ux OCyLIEHWA, OKasblBaeT npouecc ynnot-
HeHus (ycaaku). Hanbonee MHTEHCUBHO NpoUecChl
ycaaku nayt 8 cnabopasnoxusiuxcs topdgax, rae
npeobnagaloT KpynHsoie nopbl. MccrnegoBaHusiMu
YCTAHOBNEHO, YTO NNOTHOCTb B BEPXHUX CNOSX
NOYBLI B NepBble NATbL NET NOCNe OCYWEeHWUA BO3-
pactaeT Ha 30%. Ee noBbileHne 3aPUKCMpOBAHO
¥ B panbHeWwWeM, HO TeMnbl QAaHHOro npouecca
CHWXaloTCR: Yepes 13 ner nocne ocyweHus B 1,3
pa3a, yepes 23 ropa — B 2,4 pasa.

MporHo3Haa oueHka nokasana Bo3pacraHue
NNOTHOCTW B NEPBYIO U BTOPYIO NATUNETKY B Cpea-
HeM Ha 10%.

AnA noaTBEPXAEHUA KOCTOBEPHOCTU NOMNYyYeEH-
HbIX NPOrHO3HBLIX 3HaYeHU Heobxoaumbl Aanb-
HellWne UCCneaoBaHua.

MnoTtHoCTb TBEpAOA hasbl ABAAETCA MeHee
U3MEHYUBLIM nokasarenem uU3N4eCcKUux CBOWCTB
TopchsHbIX nouB. lNoarBepXxaeHUeM AAHHOMO Bbi-
BOAA ABNAETCA OTCYTCTBUE CYWECTBEHHbIX pasnu-
YW 3TOro napameTpa y TOpAHOA nOouBbI Ha
cpenHem Topde B BEPXHUX U HKHUX FOPU3OHTAX
(no nonymetpa) nepen 3aknagkow onwbita (1,44 —
1,75 r/cma) ¥ nocne 23-neTHeHro cenbCKoX03ANCT-
BEHHOTO UCNONb30BaHuA (1,45 — 1,85 ricm®).

Takum 06pasom, OCyliEeHME W CEenbCKOXO3AN-
CTBEHHOE ucnonb3oBaHue TOpdAHbIX NOYB Npu-
BOAAT K CYLWECTBEHHOMY U3MEHEHUIO UX (busuve-
CKWX CBOWCTB, 0OCODEHHO B nepBoHavanbHble ro-
Abl. MNockonbky menuopartusHas cuctema Gyaer
NeiAcTBOBaTb B YCNOBUAX OCYLUEHHOrO W OCBOEH-
Horo Gonora, pacyeTt ee aNeMEHTOB AONXEH Npo-
BOAUTLCA MO (PU3NYECKUM KOHCTAHTaM OKYynbTy-
PEHHOW NOYBbLI.

http://vital.lib.tsu.ru
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DEVELOPMENTS IN HYDROLOGICAL RESEARCH FOR BOG RESTORATION

ILLUSTRATED FOR THE FOCHTELOERVEEN IN THE NETHERLANDS

IN THE PERIOD 1975 - 2005

J.M. Schouwenaars

Wageningen University / Water Board Fryslan, The Netherlands

E-mail: jschouwenaars@wetterskipfrysian.nl

The Fochteloerveen is a bog relict of 2500 ha,
where attempts for rewetting started around 1960.
The first water management measures were based
upon practical approaches and experiences.
Around 1975 a monitoring network for hydrological
measurements was installed and theoretical con-
siderations and calculations started to play a role
in considerations and discussions on perpectives
for bog restoration. In this period the focus was on
internal water management measures. Around
1990 a growing awareness of the importance of
hydrological relations with the surroundings of the
bog remnant, has lead to approaches using re-
gional hydrological models to analyse the impact

and perspectives of water management on the re-
gional scale.

Besides the choice of instruments (local versus
regional, analytical versus numerical modelling)
crucial questions on hydrological constraints for
bog restoration partly remained unsolved. In the
Netherlands research on the hydrological con-
straints for bog restoration has developed from
emphasis on soil-water-plants interactions on the
habitat level to a focus on biogeochemical proc-
esses in the peat deposits and underlying aquifers.

This is illustrated for the Fochteloerveen area.
Important research questions in recent years will
be presented and discussed.
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TESTING SPECIES DIFFERENCES IN PEATMOSSES

USING MICROSATELLITE MARKERS
B. Shaw, J. Shaw, and S. Boles

Department of Biology, Duke University, Durham, North Carolina, USA

E-mail: blanka@duke.edu

Biodiversity and ecosystem function are closely
related. Diverse communities may be more stable
and efficient at fixing carbon under changing envi-
ronments. Both between- and within-species varia-
tion are components of biodiversity. Microsatellites
(=simple sequence repeats) are useful markers for
quantifying genetic components of biodiversity.
Approximately 100 individuals of Sphagnum tor-
reyanum and its recent taxonomic segregate were

genotyped for 16 microsatellite loci. Despite mor-
phological differences between the two putative
species, genetic analyses show that they represent
a single interbreeding gene pool. Nevertheless, S.
torreyanum (s.l.) contains high levels of genetic di-
versity with substantial differentiation among
populations. As codominant markers, microsatel-
lites provide a previously unused but very powerful
tool for studying peatmoss biodiversity.

http://vital.lib.tsu.ru
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THE IMPORTANCR OF LANDSCAPE HETEROGENEITY
FOR ANIMAL DIVERSITY IN MIRE RESTORATION MANAGEMENT

H. Esselink, W.C.E.P. Verberk, and G.J. van Duinen

Bargerveen Foundation & Department of Animal Ecology

Radboud University Nijmegen, The Netherlands

E-mail: H.Esselink@science.ru.nl

Heterogeneous landscapes are biodiversity
«hotspots». Heterogeneity implies spatial and
temporal differences in resources and growth, re-
production, survival and extinction. Due to their
mobility, animals can use this spatial and temporal
variation in the landscape. To investigate the rela-
tionship between heterogeneity and species diver-
sity, data on aquatic macroinvertebrates were col-
lected in a heterogeneous mire, including a bog
remnant and more minerotrophic ecotopes. Inver-
tebrate diversity in the bog pools was highest in
the heterogeneous mire, compared to other bog
remnants. Furthermore, species showed seasonal
and spatial changes in habitat use, which could be
explained by food availability and reproduction.
These resuits underline the importance of habitat

heterogeneity for the preservation of fauna spe-
cies.

Degradation by drainage, acidification and
eutrophication decreases local habitat quality, but
on a larger scale also causes a decline of heteroge-
neity. Restoration measures aim at restoring the
habitat quality. This inevitably causes a disturbance.
If this disturbance is large scaled, intensive or un-
predictable it can cause a direct loss of animal spe-
cies. In addition, measures can cause a further de-
cline of heterogeneity, by suppressing the underly-
ing diversification processes (e.g. the influence of
groundwater by rewetting). Strengthening land-
scape heterogeneity by restoring regional hydrology
is of vital importance to the conservation and resto-
ration of macroinvertebrate diversity.
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POJIb bONOTHOIO NMO4YBOOBPA30BAHMA

B MPOLIECCE ®OPMUPOBAHUA HAEMHbIX PACTEHUM

B.K. baxHoe

UHcTuTyT nousoBeaeHna u arpoxumumn CO PAH, HoBocubupck, Poccun

E-mail: soil@issa.nsc.ru

bonomo moxHo paccmampusame u Kak eodoeM u Kak cywy. Obnalas makumM 08yeduHCMEOoM, IKoo2u-
weckull koHmpacm mexdy eo0HOU cpedol u cyweli @ 6onome oKa3blieaemcs HauMeHbWuUM. Bnazodapa
amomy bonom+oe no4esoobpasoeaHue Chizpano eedywylo pons 8 adanmayuu pacmeHul K XU3HU Ha Cy-

we 8 ycriogusix 6030yLHO20 OKPYKEHUS.

OkeaH — camas ApeBHAA 4acTb 6uocdepst,
hanbHewWwee pa3suTue Kotopow Obino Hanpasne-
HO Ha OCBOEHME opraHM3Mamu, npexae BCcero pac-
TEHUAMW, BO3AYLIHOW CpeAbl, 3aTeM u nuTocdep-
Hoi obonoukn cywun. JTOT MarucrTpanbHblil NyTb
6bin B3AT 33 OCHOBY AeneHus uctopun Guocdepol
Ha Tpyu ocHoeHbIX nepuona (baxHvos, 1986, 2002):
rMAPO3SMHLIA, aTMO3EMHbLIR KU NUTO3eMHbLIN. Kank-
Aomy nepuody COOTBETCTBOBaNO NOSIBNEHWE on-
pegenexHon ¢opmbl nousoobpasosaHuns: ruapo-
3eMHOMY — NOABOAHOW, aTtMo3eMHoMmy — Gonor-
HOW, NUTO3EMHOMY — CYXONYTHOW.

Bo3aywHas cpefa v nutocgepHas obonouka
cywu pasnuyaiotcs mexgy cobow u otnuyaiotcs
OT BOAHOR CpeAbl pPe3KON IKOMOTMYECKOW KOHTpa-
CTHOCTbI0. M03TOMY, Npexae 4eM NoCenuTLCA Ha
cylwle, pacTeHuns BblHYXAeHbl 6binu cHavana agan-
TUPOBATLCA K XU3HW B YCNOBUAX BO3AYLIHOrO OK-
py>XeHUs, CONPMKOCHOBEHUE C KOTOPbIM BbiNno ea-
Ba NU He caMmbiM TPyAHLIM LWAarom B npouecce
thopMHpPOBaHUA Ha3eMHbIX pacTeHuit (YpaHos,
1974). B 10 %e BpeMa BbIxOA4 U3 BOAbLI OTKpbIBanN
UM NyTb K aKTMBHOMY WCNONb3OBAHWIO 3HEpPTruU
conHua v rasoeoro cocrtasa atmocdepbl. HekoTo-
pble opraHuaMbl npuobpenu sBoaoyaepxusanowue
CBOWCTBA NpOTONNa3sMbl, YTO NO3BOMUNO UM ANU-
TENbHOE BPEMsi OCTaBaTbCA XUBLIMW B cpepe,
NUWEHHOW BNaruW, T.e. nepexogutb Ha nepuoa
6e3Boaba B COCTOAHUE CKPLITOWN XU3HW. Takoit 06-
pa3 X13HW B MoYBe, Ha KOpe AepeBbeB, KAMHAX U
ckanax BeayT He TONbKO a’3podunbHbLIE BOAOPOC-
Y, HO U MHOTME HuU3Wwue opraHusmbl (Dakrtepum,
rpubsbl, nuwanHukm). O4YEeBUAHO, NpedKu OpraHvu3a-
MOB C TaKUM PUTMOM XW3HW MWUTPUPOBANK W3 BO-
Abl Ha Cywy Yepe3 NPUIMBHO-OTIIUBHYIO NONOCY
Mopen n okeaHoB. YTO KacaeTca npeacrasuTenei
3eneHoro CTBoNa pacTUTENLHOrO MUpa, TO UX Aa-
nexve npegku BbIXOA Ha Cylly, NO MHEHMWIO aBTOpa
(BaxHos, 1986), ocyuwecreunn uepe3 6onoTHoe
noysoobpasoBaHue.

Ha panHux aTtanax crtaHoBneHusa ©uocdeps
pacTeHus Gbinu CXOfHbI C BOAHLIMU NpeaKaMu w
coxpaHanu NOTpebHOCTb B NOCTOAHHOM U 06uUnb-

HOM YBNaXHEHWW cpeabi csoero oburanua. Ponb
cdakrtopa, crabunuanposaswero Bogoobecneve-
HUe, BLINOMHANO OpraHW4YecKkoe BewecTBO, KOTO-
poe no cBoed npupoae cnocobHO nornowars u
yoepxuBath Bnary B 6onblunx konudecrsax. 31a
0CODEHHOCTL OpraHW4eckoro BeELecTsa W NOCHy-
Xuna npeanochbIIKOA WUCNOMb30BaHWUA co3aasae-
MbIX CaMyUMK Xe pacTehusiMil 3anacos MEpTBbIX
0OCTaTKoB B kKayecTBe cybcTpaTta — NoYBb!.

BONOTO MOXHO paccMaTpuBaTb U kKak BOAOEM U
KaKk cywy. Obnanan Takum ABYEAUHCTBOM, 3KOSO-
rMYEeCKMin KOHTPACT MeXAy BOAQHOW CPeaow u cy-
wen B Gonote okasanca HauMmeHbwnM. Bnaroaaps
3ToMy 60JIOTHbIE nouBbl B UCTOopun Guocdepb!
BbINOMHUNWU CBOEro poaa ponb NEepexofHOro Moc-
Ta, Yepe3 KOTOpLIA pacTeHUs BbIWNK U3 BOAbLI Ha
cywy.

O spemeHn noseneHusa Ha 3emne 60n0THOroO
no4Boo6pa3oBaHUA CBUAETENLCTBYIOT 3aNneXu Ka-
MEHHOrO YIMs, UCXOAHLIM MaTepuanom obpasosa-
HUA KOTOPOTO CRYXUNKU ApeBHUE GONOTHLIE NOYBLI.
MepBble NPU3HAKK HAKONMEHUA YINA OTHOCATCA K
HWXHEMY AEBOHY, ANA CPeAHEero NeBOHA yXe U3-
BECTHbl NPOMbILWIMEHHbIE MecTopoxaeHus. Wupo-
KkomacwTabHoe pacnpocTpaHeHue 3anexen ka-
MEHHOr0 Yrna NPUYPO4EHO K KapboHy W nepmu
(CrenaHos, 1947).

Takum obpasom, 60noTHLIE NOYBLI NOSBUMAUCH
npumepHo 400 MMANUOHOB NET TOMY Hasad. ITUM
BpeMeHeM naneodUTOLEHONOrM AaTUPYIOT BbIX0o4
“3 B8OAbl NPeaKoB COBPEMEHHBLIX pacTeHun. Wx
ssonouma Gbina HanpaeneHa npexae BCEro Ha
passuTue v COBEpLUEHCTBOBAHWE HAO3EMHbIX Op-
raHos, HEOHXOAUMbLIX ANA OCYWECTBNEHUA aKTWUB-
Horo OTOCUHTE3a, OT KOTOpOro 3asucena He
TONbLKO Benu4uHa Guomacchl, HO U obvem oTmep-
WKX OCTATKOB, KOTOPbIMWU CO3QaBasnCA XW3HEHHO
HeobXoauMbIA ANA camMux e pacTeHWn opraHo-
reHHblt cybeTpar.

K nepsbim npeacrtaButenaM pacteHuit Gonor,
cnepyer, oyeBUAHO, OTHECTHM ncunodutel. Teno
3TUX pacTeHWn npeactasnano cobon norpyxeH-
HOoe B BOAY KOpHEBULLE, U3 KOTOPOro Ha KOPOTKWUM
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nepuoa BpeMeHun BbIGpacbiBanca Ha NOBEPXHOCTb
BOAb! CNopaHruii BbICOTOM okono 25 cm (Komapos,
1961). cunocutbl cyuwlecTsoBan OTHOCUTENBHO
HEeQomMro: NOABUNUCH B KOHUE CUnypa, a BO BTOPOA
nonoBuHe AesoHa BbiMepnu. B kapboHe u nepmu
pacTUTenbHbIW nokpoB 60N0T co3paBanu npea-
CTaBUTENU rONOCEMEHHBLIX U NanopoTHWKOOOpas-
HbiX. B 3TO Bpemsi NOABUNUCL, @ 3aTEM NONYYUNK
WKpOKOoe pacnpocTpaHeHue apeBecHblie opMbl,
Nno3BONMBLUME  aKTUBU3MpOBATb  (POTOCUHTES.
UmMeHHO necHble cdopmaumu kapboHa U nepmu
npoayuxpoBanu OrpoMHylo 6uomaccy u cosgaea-
nu Gonblwne 3anacbl OTMEPLUKMX PaCTUTENbHBIX
OCTaTKOB, CNYXUBLWWX 0OpasyoluM MaTepnanom
60n0THLIX NOYB.

BonoTtHbie NoyBbl ObiNK HE TONbKO pe3epsya-
POM BNaryu, HO N UCTOYHUKOM 30MNbHbBIX EMEHTOB,
KONUYECTBO WU NPONOPLMU KOTOPbIX Obinu B HEKO-
TOpOW Mepe ynopsaodeHsbl U COOTBETCTBOBANKU NO-
TPeGHOCTAM NPOU3PacTaBWIMX HA HUX PacTEHUW.
YnauHoe couveTaHue OCHOBHbLIX CBOWCTB Aenaro
6onoTtHble noussl GnaronpusTHLIM CyBCcTpaToM B
nepuoa aganTaunu pacTeHMA K BO3AYWHON cpeae,
a 3areM U K nutocepHomn obonouke cywu. C 3Tum
00CTOATENECTBOM MbI CBA3LIBAEM LWIMPOKOE pac-
npocTtpaHeHne 6onoTHbLIX popmaunini B KOHUE na-
NEeo30WCKOU 3pbl.

Ha npumepe OTHOCUTENIbHO NPUMUTUBHBLIX pac-
TEHWA, KaKUMWU SBNAIOTCA MOxoobpasHble, KOTO-
pbie Mornu 6biTb OQHUMW U3 NEpBLIX pacTEeHUR
cywu (Komapos, 1961; MNnotHukos, 1979; Wen-
60pH, 1987), MOXHO BUAETL OOAUH M3 BO3MOXHbLIX
BapUaHTOB KapAUHaNbLHOro npucnocobneHus K yc-
NOBUAM XWU3HW BHE BOAHON cpepbl. Tak, Hanpu-
Mep, y WWPOKO pacnpoCTpaHEHHbIX Ha COBPEMEH-
Hbix BonoTtax carHosbiXx MXOB OTCYTCTBYIOT KOPHW
n cneuvanusauus TkaHeW. BoaHoe U MuHepans-
HO€ NUTaHWe OHWU OCYLLECTBNAIOT BCEA NOBEPXHO-
CTbIO Tena. Peakuus MxoB Ha U3MEHEHWE YCROBUN
BOAHOrO pexuma perynupyetca nmaoTHOCTbIO
cTebnei Ha eguHuuy nnowaau (CMonsHUUKWR,
1977). YHukanbHaa OCODEHHOCTb MXOB 3akniova-
€TCA elWe U B TOM, YTO OAHOBPEMEHHO C POCTOM
BEPXYLWKN NPOUCXOAUT OTMUPAHUE HUXKHUX YacTei
ctebneil, ocrtatkamu KOTOpbIX hOpMUpYeTCR WUC-

KNIOYUMTENLHO BNAroeMkui cybecTpar, cnyxawmi
OIHOBPEMEHHO WCTOMHUKOM BNaru ¥  30MbHbIX
3NeMEHTOB ANA BETETUPYIOLLUX YacTen.

Mo Moxo06pasHbiM MOXHO CyaWTb, Kak B Npo-
uecce 380MOUUN PACTEHUA He TOMBKO Npucnocab-
NUBanNUCb K OKpYXaBLUEW UX cpeae, HO ogHoBpe-
MEHHO CTaHOBWIIUCb U MeEHee 3aBUCUMbIMK OT
Hee, npuobpertanu onpeaeneHHyild CaMoCTos-
TeNnbHOCTb, KOTOpas AocTuranacs U NyTeM co3aa-
HWUA UMK cybeTpaTta — NoYBbl.

ATMO3eMHbIA nepuoa npoaocnxanca okono 200
MNH neT. 3a 3T0 BpeMa OpraHuaMbl npucnocobu-
NUCb K XXU3HWU B YCNOBUAX BO3QYLWHOFO OKPYXEHUS.
MNpousownu BaxHbLIE 3BOMOUUOHHbLIE Npeobpa3o-
BaHUA PpacTUTENbHOTO MUpa:. CcHOpMMPOBANCA
NpUCNoCcOONEHHbIA K CyLIeCTBOBAHMIO U AKTUBHO-
My (DYHKLUMOHUPOBAHUIO BHE BOAHON cpeabl oTo-
CHMHTE3UpYIOWWMA annapar, nossunock Gonblioe
reHoTunuyeckoe pasHoobpasue, GopMUpoBaHue
KOTOPOro CONPOBOXAANOCHL MopoaHaTOMuUue-
CKUM U (hDWU3NONOrN4eckUM NporpeccoM, ocywecT-
BuNacb AncddepeHumaums m cneymann3aumna Tka-
Hel, BbipaboTanace CNOCOOHOCTb pacTeHWd pas-
BMBATbCA B BEPTUKANbHOW NNOCKOCTH, LIUPOKOE
rocnoacTso NoNy4yunu apesosuaHbie opMbl, OT-
KpbiBWKE NyTb K Haubonee akTMBHOMY nornoue-
HUIO (POTOCUHTEINPYIOLLMM annapaToMm Ny4UcTown
3HEpruM conHua.

Takum obpasom, Gnarogaps 60N0THOMY nou-
BoOOpAa30BaHuUI0 pacTeHUs 3BONIOUMOHHO Obinu
NOArOTOBNEHbl K OCBOEHUID nuTocepHon 060-
nouku cywm. OgHaKo pacTUTENbHOCTb aTMO3EMHO-
ro nepuoaa wumena cnabopassuTylo KOpPHEBYIO
cucTeMy, NPUCNOCOBNEHHYI0 K YCNOBUAM BNaXHbLIX
OpraHoreHHbix no4s. MNonHoe yaosneTBOpeHUe no-
TpebHocTn npouspacrasBwmx Ha Bonortax pacte-
HWUIA BO Bnare U 3NeMEHTax MUHEpPanbHOro NUTa-
HUS He Bbl3blBANO OCTPON HEOBXOAMMOCTU B Cy-
WecTBEHHbIX Npeobpa3oBaHuUAX NOA3EMHbIX Opra-
HOB, YTO MOCNYXKNO NPUYUHOW OTCTaBaHUA pas3-
BUTUA KOPHEBbLIX CUCTEM OT HaA3EeMHOW 4acTu.
HancHeWlwee COBEPWEHCTBOBAHME  Ha3EMHbIX
pacTeHunit, npexae BCero UX KOPHEBbLIX CUCTEM,
NPOUCXOAMNO B NEPUOA OCBOEHUA UMU nuToche-
pbl Cywn.
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JENOHMPOBAHWE U SMUCCUA YTTIEPOJIA
B bONOTAX JIECOCTEMHOM 30HbI (TYSIbCKAA OBNACTD)

E.M. Bonkoea, E.B. PymsiHyeea, E.l". Kuyakoea, E.I'. Tpoghumoea

TynbCckui rocynapcTBeHHbI negaroruyeckun ynusepcuteT uM. J1.H. Toncroro, Tyna, Poccun

E-mail: tgpu@tula.net

U3yyenbl npodykmusHOCMb pacmumenbHbIX CoobLUeCcMe U UHMEHCUBHOCMb IMUCCUU y2NeKUCNo20 2a3a
U3 mop@saHbIX 3anexel HeHapyWeHHbIX KapCMmOoebIX U OCyuweHHbIX noliMerHHbIx 6onom Tynbckol obnac-
mu. loka3aHo, Ymo aHMPONO2EHHAs HazPy3Ka 0Ka3bieaem He2amueHoe NuUsSHUe Ha cocmosaHue 6onom

U CHUXaem ux posib @ yanepodHoMm banaxce.

Yyactue nioboOW IKOCUCTEMBI B KpPYyroBopoTe
yrnepoaa CKNaablBaeTCA U3 NpoUeccoB ero Cas-
3biBAHUA XMBbLIM BELWECTBOM U BbliaeneHus B art-
moccepy. CooTHOWEHME 3TUX NPOLIECCOB onpe-
aenseTt (YHKUMI0 3KOCUCTEMBI: SIBNAETCA NU OHa
«NOCTaBILUUKOM» yrnepoaa unu ero «geno». Ua-
BECTHa ponb BGONOT Kak 3IKOCUCTEM, B KOTOPbIX
npouecchl AenoHMpoBaHus yrnepoga npeobnaga-
10T Haa erc eblgenedueM s atmocdgepy. Oghako
3T cBeaeHust xapaktepusyloT 6onota TaexHou
30Hbl. Ponb 60noT necocTenHoi W CTENHOW 30H B
yrnepogHoM 6anaHce octaBanach HEBbISCHEHHOW.

OaHUM  YM3  pEerMoHOB, XapaKTepU3YIOLIMXCA
cnaboit n3y4eHHOCTbI0 BONOT B 3TOM OTHOLIEHUM,
Asnsetca Tynsckan obnactb, pacnonoxeHHasa Ha
rpaHyue 30Hbl LMPOKONUCTBEHHLIX NECOoB W ce-
BepHON necoctenu. Ha gaHHOR TeppuUTOPUMN Bbl-
ABNeHbl pa3HoobpasHble TMNLI BonoT kak no soa-
HO-MWHEPaNbLHOMY NMUTAHWIO, TaK U NO NOMOXEHUIO
8 penvede. O6bekTamMu UccnenoBaHua SBNANUCH
kapcroBble 60N0Ta, COXpaHUBLUKECA B €CTECTBEH-
HOM COCTOSIHUWM, M NOABEPrIMECA HAaPYLUEHMIO
noumerHble 6onota. Ha Bcex ob6bekTax ana onpe-
AeNneHun KoNu4ecTBa CBSI3aHHOIO yrnepoaa u3y-
Yanu Guonormyeckylo nNpPOAYKTMBHOCTb PacTu-
TenbHbIX cooblecTs (MeToq ykocos ana onpege-
NeHUA Haf3eMHOW NPOAYKUMKU, METOO MOHONWTOB
Wanwita gns noasemHon npoaykuuun) (Monesas
reobotanuka, 1960). inA onpeaeneHns KONW4ecT-
Ba BblAENUBLUEroCs yrnepoaa onpeaensny UHTeH-
CUBHOCTb 3MUCCUM yrnekucnoro rasa (Metog Ma-
kaposa B Mogudukauuu WraTtHosa) (LUTaTHoB,
1952) ¢ nocneaylolmMM nepecyeToM Ha yrnepoa,
BbIAENUBILMIACA B TEYEHWE BEreTauuoHHOro ceso-
Ha. [poBefAeHHbIe UCCNeaoBaHUs NO3BONUNU Bbi-
ABUTb OTNNYUA MEXAY Pa3NUuYHbIMK Tunamu Gonot
¥ OUEHUTL BNUAHWNE aHTPONOreHHOro BO3AeNCTBUS
Ha (PYHKLUOHUPOBaHWE GONOTHBLIX 3KOCUCTEM.

Kapcrosbie Gonova HAcHoit Monaubi (LLlekun-
CKUI panoH) xapaKTepu3syloTCa 3BTPO(HOW pacTu-
TenbHoCTbio (6epe3oBo-TpaBaHo-charHoesie, UBO-
BO-6€noKpbINbHUKOBO-CarHosbie LEeHo3bl). Mpo-
,quTMBHOCTb Takux coobuiects pocturaet 5602 —
6777 riM’, npn 3TOM MaKCUMYM COOTBETCTBYeT ce-

peavHe viona — Havany asrycra. NPP putoLeHo-
308 cocTasnset 781,3 — 966,6 r/mM’, uto l1038011ﬂeT
exerogHo Aenoxuposatk o1 352 no 435 rC/M.

B TopdsHbIx 3anexax uccneayembix Gonot
HU3UHHOTO TUNA AOMUHUPYIOWUMU ABNAIOTCA
TpaBsHbie U TpaBaHO-carHosbie BuAbl Topda
(cteneHb pa3noxeHust R — 25 — 30%). Mny6uHbl
3anexen Bapbupyiot ot 0,9 ao 3,2 m. PeaynbTa-
Tbl 3-neTHero akcnepumedTa (2002 - 2004 rv.),
nposoaAUMOro 8 nepuog ¢ Maa no okTAbpb, noka-
3anu, YTo K3 Top¢mnux 3anexen BLIOENAETCA OT
18,3 0o 86,6 MrCO,/M? B yac. MakcuManbHas UH-
TEHCMBHOCTb IMUCCUMU XapaKTepHa ANA KOHUa WIo-
HA — cepeauHbl MIONA. Bblaenuslueecs KONMYecT-
BO YrNEeKUCnoro rasa C NOBepPXHOCTU TOpsAHbIX
3anexeil COOTBETCTBYET NOTOKY yrnepona 3a Be-
reTauMoHHLI ce3oH oT 37,9 1o 54,7 rC/M%. Cpas-
HeHue AaHHbIX N0 UHTEHCUBHOCTW AENOHUPOBaHUS
U aMuccuu yrnepofia NO3BONseET yTBepXAaaTb, UTO
npoueccbl CBR3bIBaHWS yrnepoaa npeobnapaiot
Hag npoueccamu ero BoigeneHus s 6,8 — 12,2 pas
(PymsHuesa, BonkoBa, 2004). 310 csuperenscr-
BYET O NONOXWUTENLHOW PONKM KapcToBbix BonoT B
yrnepoaHom banauce.

B no#meHHbIX 6onotax obbektamu uccneao-
BaHUA ABNAIOTCA ocyweHHbie 6onoTa, o6pa3osax-
Hble B NOWMAax pek, OTHOCALUMXCA K 6acceiHy Oku.
Bonota OTAUYAIOTCA WHTEHCUBHOCTBIO @HTPONO-
FEHHOW Harpysku, YTo ABRSETCS NPUUMHOW pa3nu-
Yuid B NPOAYKTUBHOCTU pacTUTENbHLIX coobliects
U CKOPOCTW 3MUCCHU YTNEKUCNOTLI.

CoBpeMeHHbIN pacTuTenbHbili nokpos Gonota
MacnoBo (IleHuHckuid paitoH), obpa3oBaHHOrO B
cTapuue p. Yna, xapakrepusyeTcsi NyroBbiMU W
COPHbLIMW UEHO3aMKu, YTO RBNAETCA CheAcTBUEM
ocyleHus. NMpoayKTUBHOCTbL TakuX cooﬁmecra co-
craenser oT 2414,2 no 33914 I'/M YTO NO3BONS-
er cBasbiBaTL 521 - 717,3 rC/M2. Topcb;man 3a-
nexo 6onota HU3WHHaRA, obpa3oBaHa 4epHOONb-
x0BbiM TopcoMm (R — 75%). B Teuenune serertauu-
OHHbIX ce3oHoB 2004 — 2005 rr. 3ane>o<b npoayuu-
posana ot 12 no 305 mr COle B 4ac, 4TO CO-
craBsnser B cpeaHem 81 rC/m? 3a BereTaunoHHbI
Ce30H. AHann3 COOTHOLIEeHUA NPOLLECCOB AENOHN-
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poOBaHNA U 3IMUCCUKU Yrnepoaa NO3BonseT KOHCTa-
TMpOBaTb, 4YTO OONOTO NPOAOSKAET BLINONHATL
dyHKUMIO «aeno» yrnepoaa.

CnenyeT OTMETWUTb, YTO peKySbTUBaLMUA OCY-
WeHHbIX 0oNoT cnocobCTBYET CHMKEHUIO «BbIGPO-
coB» yrnepoaa, YTo BO3MOXHO Npu o6BOAHEHUM
TeppuTtopun. Mpumepom asnsietca 6onoto Kouku
(HoBomockoBckuin paioH), o6pasosaHHoe B noime
p. Mapkoska. [ocTpoeHWe NNOTUHLI BbLI3BANO
obunbHoe passuTne snaronNio6UBOA pacTUTENbLHO-
CTH, KOTOpaRn xapaKTepuayeTca BbICOKOM npoAyk-
TUBHOCTbIO — 904 — 3657 r/m® (NPP — 1850 rim?),
4TO NO3BONAET CBA3bIBATb A0 833 rC/M2 3aton-
nenve Top(AHON 3anexun (3anexb TPOCTHUKOBO-
TpassHan, R — 35 - 45%; YbB ot +10 no -13 ¢cm
OT NOBEPXHOCTH) CHWXAET aKTUBHOCTL MUKPONO-
pbl U MHTEHCMBHOCTL 3MUCCUU. PesynbTatom sie-
nsetca Huskaa (ONA OCYLEHHbIX TOPMAHWUKOB)
CKOPOCTb BblgeneHus yrnekucnoro rasa (56,8 —
84,3 MrCO,/M° B 4ac), 4TO B NepecyeTe Ha CyM-
MapHbIA NOTOK yrnepoga 3a BereTauuoHHbIA Ce30H
cocraenset 39,7 rC/mM°. Takum obpazom, pekynb-
TUBaUMA OCYLWEHHbIX BONOT CNOCOBCTBYET CHWXE-
HWIO MHTEHCUBHOCTU 3MUCCUW YINEKWCNOro rasa u
BOCCTAHOBNEHUIO HEKOTOPbLIX CTPYKTYPHO-(PYHK-
LUUOHanNbHLIX 0COBEHHOCTER OCYLIEHHbIX NOWMEH-
Hbix 6onor.

OTcyTCTBME PEKYNbTUBAUMM OCYLLIEHHbIX U Bbl-
paboTaHHbix 60NOT NPUBOANT K BOIrOpPaHUIo nepe-
cywenHoro topcga. bonoto HAkosnesckoe (nonma
p. Necounsid y A. KaHbwuHO, JIeHWHCKUA panoH)
6bino ocyweHo B 60-x roaax c Uenbld UCRONbL30-

—
=

BaHus Topca Ha yaobpenus, NOCKONbKy TopdaHan
3anexb obpaszoBaHa 4YEPHOONbLXOBLIM TOPGHOM
(R - 65%). OcyweHHas 3anexb Obuia YacTU4HO
sbibpaHa, pacTuTencHblid NOKpoB 06pas3oBaH py-
AepanbHbiMu coobwecteamn. OTMEYEHO ovaro-
BOe Bo3ropaHue Topda. NayueHue npoueccos ae-
NOHUPOBAHWUS U 3MUCCUM yrnepoaa Ha AaHHOM
obbvexkTe nposogunocb B TeyeHue neta 2005 r.
PesynbTaThl uccneqoBaHusa nokasanu, 4To obwas
NpOAYKUMS pacTUTENbHbIX cooneCTa KpanHe
HWU3Ka " cocTasnset 212,7 — 264,6 rim* (NPP —
130 r/m?). PacyeT yrnepona B pacTUTENLHOM Be-
wecree cau,quenbcmyeT 0 AENOHUPOBaHWKU He
Gonee 62 rC/mM°. TopdhsHan 3anexXb B TEUEHUE UC-
cnegyemMoro n 2pno,qa npoagyuuposana ot 394
no 95 mr CO,/M° B wac (B8 cpeaHem 59 mr CO,/M?
8 4ac). icxoas u3 nonyveHHbIX AaHHbIX 32 Nepuoa
uccrenoBaHus, KONUYECTBO yrnepoaa, nponyuvupy—
emoe TophAHOI 3anexbio, cocTasnseT 27,3 rC/m?
B roa. Pe3ynbTaTsl uCCneaoBaHWs CBUAETENLCT-
BYIOT O TOM, 4TO MPOAONXKUTENLHOE OCylleHue
TOP(PAHOW 3anexn W OTCYTCTBUE PEeKynbTUBAUM-
OHHbIX MeponpuATHA cnocobcTBoBanW Hapylwe-
HUIO CTPYKTYPHO-(DYHKLUMOHANbHbLIX XapaKTEPUCTUK
DAHHON 3KOCUCTEMbI: U3MEHUNCH BUAOBOW COCTaB
pacTUTensHbIX COO6WeCTB, nokasaTtenu AenoHu-
pPOBaHWA U IMUCCUM Yrnepoaa XapakTepusyioTcs
HW3KNMWU 3HAYEHUAMMU.

Takum obpa3zom, BonoTa NeCcOCTEnHOW 30HbI
UrpaloT pasnuyHyilo ponb B yrnepoaHoMm Hanauce,
4YTO CBSI3aHO C WHTEHCUBHOCTBLIO @HTPONOreHHOro
BO3AENCTBUS.
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bUONOrMHECKAA NPORYKTUBHOCTD ONUTOTPO®HBIX
WU 3BTPO®HDBIX BOJIOT 3ANAJIHOW CUBUPH

E.A. Nonoeaykas

MHCTUTYT MOHMUTOPHHIa KNUMaTU4YeCKuX U akonornyeckux cuctem CO PAH, Tomck, Poccun

E-mail: golovatskaya@imces.ru

MNpedcmasnexbl pesynbmamel uccnedoeanus buonozuyeckol NPodyKMUEHOCMU Ha ONU20MPOGHLIX U
3smpobHbix 6onomHeix Guoeeoyernosax Tomckol obnacmu. OueHeHb! 3anacbl 6uoMacchi, OuHaMuka
npupocma ¢humomaccsl, Hucmasn nepsudHan npodykyua bonomusix buozeoyeHo30e. BuiseneHa 3aeucu-
Mocme 6uosniozuveckol NPOGyKMUEHOCMU OM MEeMeOoPOSI02UYECKUX U 2UGPONI02UYECKUX yCnoaull.

WUccnepoeanue 6uOnOrM4eckon NpoayKTMBHO-
¢t nposoaunock ¢ 1999 no 2006 r. B ctauynoHape
MMK3IC CO PAH «BacioraHbe» (bakyapckui pait-
oH, Tomckana obnacts) Ha pasnuuHbiX OONOTHBIX
6uoreouerosax (bI'l): onurorpocHoe 6onoto (co-
CHOBO-KyCTapHWUYKOBO-CharHOBbIE (BbICOKUIA pSAM,
HWU3KWIA PsAM), OTKPLITaA OCOKOBO-c(parHoBas TOMb)
n aBTpocHoe Bonoto. Uamepsnuce 3anact 6uo-
M&CCbI, NPUPOCT HUTOMACTHI U MOPTMACChi, YnCTan
nepBr4YHan Npoaykums HanseMHoro sapyca (ANP).

Uccnegoeanne 3anacos Guomaccul nokasano,
4YTO MakCuManoHble 3anacbl Guomaccol xapakrep-
Hbl Ans asTpodHoro Honorta, cpeau onuroTpod-
Hbix Bl makcumanbHbiMW 3anacamu Guomacchbl
XapaKkrepv3yeTcs BbICOKUA PAM, MUHUMaNbHLIMU ~
OTKpbITas Tonb. KavyecTBeHHbIW cocTae puToMac-
Cbl 3HAYMTENBHO OTNMYAETCA Ha pa3Hbix BI'LL, yTo
obycnosneHo xapakTepoM pacTUTENbHOroO NOKPO-
Ba. MakcumanbHbll BKNaA B 3anacol XUBon PUTo-

Macchl Ha Bcex uccnegyembix bl BHOCAT KOpHM
TpaB U KycTapHU4koB (55 — 69%). [luHamnka npu-
pocta B CpeAHeM BbIpAXaeTCA OAHOBEPUIMHHOW
KPUBOMN C MaKCMMYMOM B MiONe WNu B aBrycre.
MakcumanbHbLIM NPUPOCTOM XapaKTepu3yeTca 98-
TpopHoe 60N0TO, @ MUHUMASbBHLIM — OTKPbITas
Tonb. [luHaMnka npuMpocTa B OTAenbHbIe oAbl U3-
MEHSAETCA B 3aBUCMMOCTW OT MNOTrOAHbLIX YCNOBUM
fOofia uccneaoBakuns.

MNpogykuna pasHbix 60n10THLIX BI'L 3asucuT ot
NOFrOQHLIX M rMApPONOrMYEeckux ycnosuin. Ha Bbico-
KOM psiMe ANP 3aBUCHT OT KONUYECTBA 0CAAKOB U
TeMnepaTypbl, HA HW3KOM — OT KONMMYECTBa 0caa-
KOB U YPOBHA DONOTHLIX BOA, KOTOPLIW HAXOAUTCA
Ha rpaHuue kopHeobuTaemoro cnos. Ha oTKpbITOM
TONW BLIABNEHO BNUSAHWE TemnepaTypbl BO3Adyxa
Ha ANP. [ina asTpocdHOro 60nota 0CHOBHLIM (hak-
TOPOM, ONpeaensiolMM NPOAYKUMIO, ABMAETCA
ypoBeHb 60NOTHbLIX BOA.
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YITIEPOJ] B BOJIOTHBIX BOJIAX

E.A. Nonosauykas, E.3. BepemeHHukoga

WUHCTUTYT MOHUTOPUHTa KNUMaTU4ECKNX U 3konoruveckux cucrem CO PAH, Tomck, Poccun

E-mail; golovatskaya@imces.ru

Mpedcmaenensi danHbIe N0 codepXaHulo 800opacmeopumozo yznepoda (Ceap) 8 60n0MHbIX 800ax, omo-
6paHHbIX Ha 8epx08oM U HU3UHHOM Bonomax 3anadHol Cubupu (cmayuoHap «BaciozaHbe» UMKOC CO
PAH). BuifeneHo, 4ymo ¢ anybuHoll koHyeHmpauus Cesp 8 6onomusix eodax usmenaemcs. [poeedeHa
oueHKa usmeHeHus codepxaHun Ceap 8 60n10MHbIX 800aX 8 MeyeHuUe 8e2eMmayuoOHHO20 CE30Ha.

®opmupylowmnecs B OpraHoreHHon cpene Top-
dAHbIX 3anexen, GONOTHbIe BOALI coAepxaT B
BbLICOKMX KOHUEHTPAUMAX HE TONbKO OpraHu4eckoe
BEWEeCTBO, HO W yrnepoa, 3HauyuTenbHO Npesbl-
Wwawuwuin ero coaepxaHue B pedHbix Boaax. Yuu-
TbiBaA, 4TO Macca Gonot Gonee yem Ha 91%
npeacrasneHa 60M0THLIMK BOAAMM, 3anacbl KOTO-
pbix B naHawadTax 3anagHoin Cubupu oueHusa-
I0TCA BHYLUMTENBEHOW Undpoih — 4,3 kMm®, ponb 60-
NOTHLIX BOA B rnobanbHOM Kpyrosopote yrnepoaa
CTaAHOBUTCA OYEBUOHON.

B paboTte npeacTtaeneHbl AaHHblE NO coaepxa-
HUi0 BoaopacTeopumoro yrnepoaa (Cegp) B 60n0T-
HbIX BOAAX, OTOOPaHHbLIX HA BEPXOBOM W HU3UHHOM
6onorax 3anaaHon Cubupu (craumoHap «Baciora-
Hbe» UMKIC CO PAH). MNpo6wl 6onotHbiXx BOA
oTbMpanucb ¢ NOBEPXHOCTU TOPMPAHLIX 3anexen u
U3 NNACTUKOBbLIX TPYDOK, YCTAaHOBNEHHbLIX BHYTPW
TOophAHbIX 3anexen Ha cneayowme rnybutbl: 20,
40, 60, 80, 100 n 150 cm. BogopacTBopuUMbIf Yr-
nepop onpegenanca B nabopaTtopun MOHUTOPUHIa
necHbix 3kocuctem UMKSC CO PAH cornacHo
roCT 23740-79.

B uenom conepxanue Cqyp B 60N0THLIX BOASX

n3meHserca ot 31 o 120 mrC/n, 4TO NpPaKTUYECKU
HEe OTNUYaETCA OT paHee NONyYEeHHbIX AaHHbLIX ANs
6onoTHbIX Bog 3ToW e Tepputopun. MNpu atom
BOAbl BepxoBoro 6onorta xapakrepusylotcs 6onee
BbICOKUM coiepxaHneM Cqyp (68 MrC/n) no cpas-
HEHUIO C BOAAMU HU3WUHHOrO (42 MrC/n), 4TO B03-
MOXHO CBA3aHO C 6oNbWKUM KONUYECTBOM (HOPMU-
pyloWMXCA B BepxoBbix 6onoTax rymycoBbix Be-
wecrte. Cneayer OTMETUTb, YTO C MMYOBUHOR KOH-
ueHTpaums Cqyp B 60N0THLIX BOAGX M3MeHseTcs. B
rnybokux cnosax 60noTHbIX BOA CKOPOCTL Npoay-
unpoBaHua C,y, CHUXKAETCH, HO B CBA3W C 3amen-
neuvem anddy3un B BepxXHUE roOpu3oHTbI 06Lan
€ro KOHUEHTpaumnsa MoXeT ObiTb 4OCTaTOMHO BbICO-
kaf. Tak, B Boaax Bepxoeoro 6onora Ha rnybune
100 cM koHueHTpauun Cyg, BO3pacTaeT B HECKONb-
KO pa3 No CpaBHEHUIO C NOBEPXHOCTLIO U AOCTUra-
et 120 mrC/n.

ConepxaHue Cgyp B 60NOTHLIX BOAAX W3MEHA-
eTcA B TeyeHne BereTauumoHHoro nepuopa. Tax,
MUHUMansbHoe cofepxanne Cpqp BLIABNEHO B Mae,
a MakcuMmanboHoe — B UIoHe, B nepuod Haubonee
aKTMBHOW AeATenbHOCTU Buonoruuyeckux npouec-
COB, NPOTEKAOWNX B TOPPAHLIX 3anexax.
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0COBEHHOCTH MMKPOBMO{IOFMHECKOW TPAHC®OPMAL|AW YTTIIEPOJIA
B TOPOAHUKAX 3AMAZIHOW CHBWPU

n.[g. rpodnuykas’, H.[J. Copokun’, M.IO. Tpycoea®

' UHcTuTyT neca um. B.H. Cykauesa CO PAH, KpacHospck, Poccus
2 UncTuTyT 6Mocusnkmu CO PAH, Kpachospck, Poccun

E-mail: microlab@forest.akadem.ru

B pesynsmame uccnedoearuli dg8yx munos mopghaHUKO8 yCmaHO6NIeHO, 4MO OOMUHaHMHbLIMU (hopMamMu
8 oboux bbinu bakmepuu 2udpobUOHMbI, omHocAwWuecs Kk konuompogam u onuzompogaM. OmmeyeHo
CHUXeHue YucnesHocmu audponumukos, ocobeHHo 8 OsepHoM Bonome. Konuyecmeo mMukpobHold 6uo-
Maccel U UHMeHcusHocMb ux ObixaHus pasnuyanuck no munam Gonom u no enybuHaMm. B Xykoeckom
6onome Haubonee ebicoxkue 3HaveHus buomaccel 2emepompogho8 ommeyeHsl 8 aapobHOLl 30He: Ha any-
6ure 0 ~ 10 cm (160 mk2/2 mopgba). B O3epHoM 6onome mMakcumarnsHoe 3HaveHue GuUOMAacCh! OMMEYeHo
8 30He aHaspobuosuca Ha anyburne 300 cM (726 Mkz/2 nouebl). MOneKynsapHo-2eHemu4YecKuM MemodoM
onpedeneH Crexmp MemaHoOZeHOE: 8bIABNEHO 7 HEUOBHMUGUUUPOBaHHbLIX OOMUHUPYIOWUX ¢hopM. Budo-
goe pasHoobpasue memanHobpasywiux MUKDOOP2aHU3MO8 6bile 8 6epxoeoM onuzompogHoM Gonome
(Oseprom), yeM 8 eempoghHOM HU3UHHOM (KyKoeckoe).

MukpobHbie coobulectsa 6onot 3anagHoi Cu-
6upn perynapHo noaBepralwTCA  LUKNUHECKUM
npoueccam 3amopaxuBaHWA-0TTanBaHua U bonee
nonyroga npebbiBaloT B8 3aMOPOXEHHOM COCTOR-
HUKU, Aaxe B NETHWe Mecsubl TemnepaTtypa no-
BEPXHOCTHbIX cnoeB Topda He npesbiwaet 15 °C.
CneposatenbHo, cdarHoeble Gonora npeacrae-
NAT cobON OAUH U3 3KCTPEMArnbHLIX TUMOB Npu-
POAHbLIX 3KOCMCTEM, ANA KOTOPOrO XapaKTepHbl
kucnaa peakuns (pH 3,0 — 5,5), Huakas Gydep-
HOCTb, HU3KOE coAepXaHue MUHepanbHbIX conen,
npeobnaaaHue NoHUWxeHHbIX TeMnepatyp. MNpu re-
TEpOTPO(PHOM PA3NOKEHUN OPraHUYECKOro Belle-
ctea o6pasyerca 3HaYMTENbHOE KONWYECTBO yrne-
KWCNOTLI, KOTOPOE YacTUYHO NOCTynaeT B aTMo-
cdepy, HO B Gonbiuen cTeneHn 3afencTBOBaHO B
B61oreoXuMUYECKOM KpyrosopoTe v B AansHenLLen
TpaHcdopmaumuu. Mukpobuonornyeckue npoueccsi
pa3noXeHWs U HAKONMEHWUK OpraHU4ecKoro Bsetue-
CTBa B aHa3pobHbIX yCnoBUAX COMPOBOXAAIOTCA
obpasoBaHveM MeTana (MeTaHOreHe3oMm), a B
aspobHbix — noTpebneHneM MeTaHa (MeTaHOTpoO-
tuen); creneHb cbanaHcuposaHHOCTM 06OMX Npo-
LieccoB v onpeaenseT BenuuuHy amuccun CHy.

B 60n0THO-TOpdsAHLIX nouyBax 3anagHoit Cu-
B6upy cylLecTBYIOT onpeaeneHHbie 0CO6eHHOCTH B
CTPYKTYpe, AuHamuke U (PyHKUMOHWPOBAHWN MUK-
pobHbix coobuwiecTs. CnegoBaTtensHo, 6bino Bax-
HO BbISIBUTb @KTMBHOCTb XXM3HEAEATENLHOCTU OC-
HOBHbIX (YHKUMOHANbLHLIX TPYNN MWUKPOOPraHu3-
MOB, onpeaennuTb GuoMaccy U UHTEHCUBHOCTb Abl-
XaHus reTepoTpodoB, YCTAHOBUTL NPOCTPAHCT-
BEHHOE U BUAOBOE pacnpeaeneHne MeTaHoreHHbIX
apxe# 8 3aBUCUMOCTH OT Tuna 6onoT u rny6unx 3a-
neraHus TopOreHHbIX Cnoes.

MouseHHble 06pa3subl oTOUpanUcL M3 ABYX TH-
nos 6onot, Haxoaswuxca 8 Tomckon obnactu:

Manoe >Kykosckoe (1) — eBTpodHOEe HU3UHHOE (C
HOpManbHOW 30MbHOCTLI0 8 — 10%), yBnaxHsemoe
rpyHToBbiMU BOAamMu, u OsepHoe (2) — onwuro-
TpoHoe Bepxosoe 60noTo ¢ 6eaHbIM MUHEpanb-
HbiM NUTaHWEM (30MLHOCTL BEPXHEro CNnosl MeHee
4%). Obpasubi ¢ obonx TMNoB GonoT oTbupanuch
[0 rybuHbl 325 cMm.

M3BecTHO, YTO B BUoreoxmmmuyeckux npoueccax
Ha3eMHbIX 9KOCUCTEM, HaApAAY C KynbTUBUPYEMbI-
MU MUKPOOPraHW3Mamu, CYLIECTBEHHYIO ponb Wur-
paloT HekynsTuBUpyeMble ¢opMbl. [nA aHanuia
MukpobHoro pasHoobpasua B AByx Tunax Gonot
6bln NpUMEHEH MHTErpauuoHHbLIN Noaxod, C UC-
NONb3OBaHUEM Pa3fUYHbLIX METOAOB. TPaAULIMOH-
HOro (Ha nuTaTenbHbIX cpedax), FreHeTUHEcKoro
aHanusa u onpeneneHns NOTEHUWanbHoON MeTa-
6onuyeckon akTueHOCTM noys. O6WLYI0 uYuCneH-
HOCTb, COCTaB 3KOMOro-TpOPUYECKUX Fpynn MUK-
poOOpraHuamMoB M UX CUCTEMATUYECKYlD npuHag-
nexHocTb onpefensnu O6LWENPUHATLIMU KNAaccu-
Yeckummn Metopamu (Meroasl.., 1991; fobposonb-
ckaa n Ap.,1989). Xpomarorpaduyecku onpege-
neHbl 6uomacca MUKPOOPraHU3MOB, WHTEHCUB-
HOCTb AbIXaHUA U BENU4YUHLI MeTabonu4eckoro Ko-
achduumenTa (AHaHbeBa, 2003). C npuMeHeHnem
MeToAa [OeHaTypupyloulero rpagueHTHoro renb-
anekTpocopesa amMnNUpUUMPOBaHHLIX (parMeH-
ToB reHa 16S pPHK (NMUP-AIT3) 6bina npoaxanu-
auposaHa CTpPyKTypa BMAOBOIO pasHoobpasusa w
NPOCTPAHCTBEHHOrO  pacnpeaeneHuss  OOMWHU-
pytowmx c¢opm apxebaktepuit B oboux Gonorax
(PKykoBckom u OsepHom). U3 obpasuos, otobpaH-
HbIX € pa3Hbix rny6ud (50 — 300 cM) 6uina Bbige-
neHa 6aktepuansHas [HK u npoeeaeHa nonume-
pashaa uenHas peakuus (NLP) ¢ npaiimepamu,
cneuuduuHbiMu K redy 16S pPHK apxe6akrepuit
(Muyzer et al., 1993).

http://vital.lib.tsu.ru
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KoHTypbl pacnpeaeneHus Mukpodnopbl B ToN-
we TopdaHMUKa 3aBUCENU OT MHOTMX NapaMeTpoB:
TEMNEPATYPHOrO W TMGPONOrMYECKOrO PEexnmoB
nous, pH, Eh, 6otaHunueckoro cocrasa Topga. B
noysax TOPPAHMKOB HE YCTAHOBNEHO YETKOW rpa-
HULUbI NO YUCNEHHOCTU MUKPOOPraHU3IMOB Mexay
NOACTUITKOW U NOYBEHHLIMU FOPU3OHTAMKU, BHU3 NO
npounio He npoucxoaut YBbLIBAHUA NNOTHOCTH
MUKPOBHLIX rpynnupoBok (IMpoaHuukas, COPOKWH,
2004). JomuHaHTHbIMW cpeau bGaktepuin ob6oux
TOphAHUKOB Bbinu GakTepun ruapPOBUOHTLI, OTHO-
cAwmecn Kk konuotpoaM u onurotpodam, cno-
cobHble ycBausaTh NUlb BOAOPACTBOpUMblE MO-
HoMepbl. OTMEYEHO CHWKEHWE YUCNEHHOCTU Tua-
ponutukos, ocobeHHo B O3epHom BonoTe, 4To fAB-
nAeTcA OAHOK U3 NPUYNH MEOSIEHHON AeCTPYKUUK
pacTUTenbHbIX OCTaTKoB B TopdsiHukax. Hanuyune
thakynbTaTMBHO-aHa3pobHbIX hopMm BakTepuin (p.
Clostridium wn Cellulomonas), a Takke MeTaHOreH-
Hbix apxebakTepui, NpoayuupylolWwMX MeTaH npu
HU3KOM  OKMCNWUTENbHO-BOCCTAaHOBUTENbHOM NO-
TeHuuane, CBUAETENbLCTBYET O COBMECTHOW ak-
TUBHOCTK 3Tux rpynn Gaktepun n 06 ux xoonepa-
uum,

Obwan 6Guomacca MUKPOOPraHM3MOB TaKKe
HEpaBHOMEPHO pacnpeaenanacb No Tuny U npo-
dunio ToppaHukos. B XKykosckom Bonote makcu-
ManbHble 3HaYeHWs MUKPOOHOW Macchl rerepo-
TpodoB OTMEYEHbl B a3poBHon 30He: B cnosix 0 —
10 (160 mkr/ r Topga) cm 1 30 — 40 cm. B OszepHom
6onote Haubonbluiee 3HayeHue Guomacchl 3ape-
rmcTpuposaHo Ha rnybune 300 cm (726 mkr/r Top-
a), 4TO 3HauuTenbHO npesbiwano 6Guomaccy
a3po6HON 30HbI, O4EBWUAHO, YTO Ha 3ToW rnybuHe
NpoyeccHl Pa3noXeHUR OpraHwuku npotekanu G6o-
nee WHTEHCUBHO 3a CYET COBMECTHON AeRTEeNbHO-
CTU (bakynbTaTUBHO-aHA3PO6HO® W aHaapobHoi
Mukpochnopbl. Kak 8 eBTpopHOM TOpdsiHUKe, Tak
¥ B ONUroTPO(bHOM OTMeuYeHa BbLICOKaA NpAMas

KOppensiuna mexay ypoBHem 6uomacchbl MUKpoop-
raHuamos u pH (r=0,8 u r=0,6 COOTBETCTBEHHO).
WHTEHCUBHOCTL AbiXxaHuA retepoTpogos B XKykos-
ckom GonoTte koppenupoBana C yBenu4eHuem ux
HBuomaccel no acemy paspesy Topgsanuka (r= 0,8),
8 O3epHOM — TONbKO B a3poGHoOM 3one (r=0,95).
KoadhduumnenTtol mMeTabonuyeckon akTMBHOCTA B
oboux Tunax 6onot (O3epHoe — o1 0.003 4o 0.54 un
Xykoeckoe — ot 0,03 no 0,4) He npesbiwanu 1,
4YTO OTpaxano HopManbHoe YHKUMOHKpOBaHKE
MUKpPODHbIX coobuiecTe 06oux TUNOB TOPHAHNKOB,
ux CTabunbHbIA akoduanonorudeckui cratyc. Mo-
NeKyNSpHO-reHeTU4eCckui MEeToR NOo3Bonun onpe-
[envuTb B uccnegyembix obpasyax Hanuuve cnex-
Tpa METaHOreHoB, cpean KOTopbiX 6bino BbisBNeE-
HO 7 HeuaeHTUPUUUPOBAHHLIX AOMUHNPYIOLIUX
¢opm. MNony4eHHble pe3ynbTaTel CBMAETENLCTBY-
10T 0 (PYHKUMOHWPOBAHMU Pa3NUYHbIX FPYNN K BMK-
0OB METAHOreHOB Ha pasHbix rnybuHax Gonor.
Buaosoe pasHoobpasne MeTaHOOpasylwmux MUKpPO-
OpPraHu3moB BbllUe B BEPXOBOM ONMroTpoHOM
6onote (O3epHoe), yem B €BTPOPHOM HWU3UHHOM
(ykosckoe).

Takum o6pa3om, Mmukpobuonoruueckas axTue-
HOCTb B TopdaHbIX nousax Gonot 3anagHon Cubu-
py¥ 32BMCUT OT TUna TopdRHUKA, OT KONUYECTBA BU-
AOB METaHOreHoB8, OT GUMOXUMMYECKOW COMPSHKEH-
HOCTU Pa3ANYHbIX FPYNN MUKPOOPraHW3MOB U OT UH-
TEHCUBHOCTW WX MeTabonuveckux npoueccos. Co-
BMECTHOE B3auMOLENCTBUE Pa3NUYHbIX rPynn MUK-
pPOOpraHu3mMoB, OCYLWECTBNAOWMNX KaK Npouecchl
[eCTPYKUUU OpraHU4ecknx BewecTB (TMAPONUTUKOB
— KONUoTpodhoB — 0NUrOTPOHOB), Tak U HAKONNEHKNe
opraHuku (MeTaHoreHos) obecneumsaeT akTUBHOE U
cTabuncHoe  (PyHKUMOHUPOBAHUE NECOBONOTHLIX
3kocuctem 3anagHoin Cubupu.

Paboma ebinonHerna npu noddepxke Mexouc-
YunnuHapHo20 UHMez2payuoHHo20 npoekma CO
PAH Ne 24.
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MNOBENEHUAE CUCTEMbI 'YMYCOBBIX BELECTB
TOPOAHUKOB HU3MHHOTO TUMA B MEHAOLLEMCA ECTECTBEHHBIM
W AHTPOMOTEHHbBIM MYTEM NMPUPOJIHOW OBCTAHOBKE

M.W. fepzayesa’, C.C. [lomanosa’

1 UHcTuTyT nousoseaeHuna u arpoxumun CO PAH, HoBocubupck, Poccun

E-mail: mid@yandex.ru

? HoBocMGMpCKKt rocyAapCTBEHHbIN arpapHblit yHuBepcutet, HoBocuGupck, Poccus

HeobxoauMoCTb  HayYHO-0OOCHOBaHHbLIX Npo-
rHO308 NOBEAEHUA NOYB B MEHAIOLENACS NO4 BNUS-
HWEeM eCTECTBEHHbIX U (MNKU) AaHTPONOrEHHbIX Mpu-
YuH NpupoaHon obcTaHoBke TpebyeT BCECTOPOHHMUX
3HaHWA BCex ux cocrasnswmx. [ns obocHoBaxus
Takux nporHo3os Tpebyetca obwupHan dakronoru-
yeckas 6a3a, oTpaxaloLlas NoBeAEHUe Kaxagoro u3
KOMMOHEHTOB NOYB B Pa3HbiX €CTECTBEHHBLIX U CO3-
DaBaeMbIX YENOBEKOM CUTyaUUAX.

l'ymycoBbie Beulectsa, npeacTaBnsioumMe Co-
6ol npupodHylo OTKPLITYH) cuctemy, obnagaooT
CBOWUCTBAMW CEHCOPHOCTM U pedNEeKTOPHOCTU No
OTHOWEHWIO K NPUPOAHON cpeae, U ABNAIOTCA TeM
KoMnoHeHToM Buocdepbl, KOTOPLIA OTpaxaeT, Ko-
OMPYET 1 COXpaHAeT BO BpEMEHU B CBOEM COCTaBe
M CBOWCTBaxX BCE CyLWECTBEHHbLIE W3MEHEHUSI Npu-
poaHo# cpeapl. ECNu No OTHOLLEHUIO K T'yMyCy MuU-
HepanbHbIX NOYB OCHOBHbIE BONPOCHI NOBEAEHUS
CUCTEeMbl TYMYCOBLIX BELLECTB LUUPOKO 06Cyxaa-
I0TCA W BNONHE A0KA3aHO, UTO dTa cuctema npu-
HUMaeT y4actue B (DOPMUPOBAHUKM NAMATH NOYB,
SIBNASICb KOMMNOHEHTOW, B KOTOpON (hUKCUpyeTcs
uHcpopmauus 06 ycnosusix ero oopMupoBaHus, To
B OTHOWEHUU TOPMAHUKOB U TOP(AHBLIX NOYB 3Ta
npobnema noka He ob6cyxaanach.

B cBs3u ¢ 3TuM B HacToAweM coobuyeHun pac-
CMaTpuBalOTCA BONPOCHI, CBA3AHHbLIE C NOBEAEHU-
©M CUCTEeMbl T'yMyCOBbIX BEWECTB TOPHAHUKOB HU-
3MHHOrO TUNA NPU W3MEHSIIOLLIENCS aHTPOMOreH-
HbiM NyTeM oBCTaHOBKe, a TaKKe W3MEHEeHWe ee
cocTaBa W CBOWCTB B npouecce ecTECTBEHHOro
TpeHaa npupoaHon cpenbl. fliobble HOBble MaTe-
pvwansl 6yayt cnocobcTeoBaTh peleHuio NocTae-
NEHHON Npodnemsi.

AHanus HeoAHOPOAHOCTU TOPAHOW TONWM NO
COCTaBy W CBOWCTBaM OpraHMYecKoro BellecTsa,
nposeaeHHbId Ha npuMepe Tonmauescko-Kpueo-
AaHoBCKOro TopdaHoro Maccusa Hosocubupckoi
obnactn nokasan, 4to TopcdaHas Tonua gopmu-
poBanacb B MEHSIOLEWUCA NpUpoaHO obcTaHoBKe.

OCHOBHOW 0COBEHHOCTLIO TOpAHMKA ABNAIOT-
€A 3HauuTenbHble 3anackl yrnepoaa u asora, He-
OQHOPOAHOCTL NO COCTaBY OPraHUYECKOro selle-
CTBa, a TakkKe pa3Hasi, HO B LENOM BbLICOKas Ha-
CbILWEHHOCTb OPraHU4ECKOrO BELLECTBA a30TOM.

Xapaktep 3MeKTPOHHbIX CMEKTPOB FYMWUHOBBIX
KMCIIOT pa3HbIX FOPU3OHTOB He uaeHTudeH. Cyue-
CTBEHHbIE Pa3NU4YUs B UHTEHCUBHOCTU U HAKNOHE
KPUBOW CBETONMPONYCKAHUA BLIABMEHbI  MEXay
BEpPXHEW W HWKHEW 4YacTbi0 OPraHOreHHOW TOMLLM,
NepexoAHbIMA  OpPraHO-MUHEPanbHLIMU  TOPU3OH-
Tamu U NoACTUNAIOLWeR ToNLWen.

B BepxHen 4acTn oHU umeioT Gonee HU3KUE KO-
apduuymenTol usetHoctu (E4.E6), noebiweHHble
k0apUUMEHTBI CBETONPONyCcKaHua, Hebonbwue
pPasNUYUA ONTUYECKUX CBOMNCTB NYMUHOBbLIX KUCNOT
1 n Il ppakymnin, ysenuumsalolmecs B HUKHEN Op-
raHoreHHow Tonuie. COBOKYNHOCTL NYMUHOBLIX Ku-
CNOT MUHEpansHOM vactu npocuna TopdsHUKA
cneuudmyHa: 8ce (PpakLMn ATOFr0 KOMNOHEHTA ry-
Myca WMeIOT, Cyas NO XapakTepucTukaMm onTuye-
CKUX CBOWCTB, CXoAHOe cTpoeHue. Takum obpa-
30M, B UENOM C rNybBuHON KOHAEHCUPOBAHHOCTL
FYMUHOBbLIX KUCNOT BO3pacTaer.

370 noaTBEpPXAAETCA pe3ynbTaTamn U3YYEeHUR
MX 3NEMEHTHOro cocTaea: ¢ rmnybuHo#n yesenuuusa-
erca aonsa yrnepoaa (B cpeaHem ot 30% B Bepx-
HeM 1 00 40 aT.% — B HUKHUX ropusoHTax). Aons
BOAOPOAA, HA0BOPOT, yMEHbLLUAETCA B CpEAHEM Ha
5 — 10%. Copepxanue aszora konebnerca ot 1,8
80 2,1%, ryMUHOBbLIE KUCNOTLI OTHOCATCS K OKUC-
NeHHbIM popmaM. HacbiWEHHOCTb KX a30TOM NpU
3TOM CHUXAETCS.

Mo COBOKYNHOCTU MW3YYEHHLIX XApPaKTepUCTUK
M3YYEHHYI0 TOMLY TOPGSIHUKA MOXHO pasaenurb
Ha Tpu ycnosHble YacTu. Kaxaas u3 HUX BeHuaeT-
CR FOPM3OHTOM HauboMbLIEN aKKyMynsuun rymu-
HOBbIX KUCNOT U MUHUMAMNbHLIM — HErMaoponu-
3yemMoro ocTartka, pasnuuyaloTca XapaKTepom W3-
MEHEHWUA CBOWMCTB OTAENbHbLIX KOMMNOHEHTOB M UX
pakuui no npocunio.

BepxHaa yactb (no 40 — 50 cM) xapakTtepusy-
€TCA AOCTAaTOMHO BbLICOKUM COAEPXaHWEM yrnepo-
ha (B cpeAHeM — 4eTBepTb OT Macckl Topda), Ao-
ns asota He npesblwaeT 2,4 - 2,7% ot maccbl, 3a-
nacbl C 1 N HEBBLICOKK 1 COCTaABMAOT OKOMO TPETH
3anacoe B MeTpOBOW Tonuie. 3Ta 4YacTb xapakTe-
pu3yeTca paBHOMEPHLIM COAEpPKaHWEM [YMUHO-
Bbix kucnot (TK | u TK [ll), HO nocteneHHo yOblI-
BaIOLWMM pacnpeaeneHuem rpynnbl fYMUHOBBLIX Ku-


mailto:mid@yandex.ru

Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru

94 West Siberian Peatlands and Carbon Cycle: Past and Present

cnot B uenom. OTHOWEHUE rPYNNbl FYMUHOBBLIX K-
cnoT K (hynbLBOKUCNOTAM U3MEHSIETCA B CpeaHEM
oT 2,1 po 1,5, 4TO NO3BONNKET OTMETUTL NPOUCXO-
DAWME U3MEHEHWs ryMyca OT yMaTHOro tuna K
dynbBaTHO-rymatHomy. Konuyecreso asorta B pac-
TBOPUMbIX (hpaKuuaX ryMycoBbiX BELLECTB B UE-
NoM uUMeeT nocreneHHo ybblBalowmii xapakrep,
XOTA B TYMUHOBBIX KUCAIOTax CogepxaHue ero nov-
TU HE U3MEHSETCA C rMyOuHON.

BepxHAs 4acTb xapakTepu3yeTtca Takke COBO-
KYNHOCTbI0 TYMWUHOBbLIX KUCNOT C Bonee HU3KUMU
Ko3chPULUMEHTAMN LIBETHOCTH, YBENUMEHUEM UX C
rnybuHoi B npeaenax TONWM, U CyLIeCTBEHHbIMU
pasnuMuMaMKU Ko3(PPULNEHTOB ONTUYECKOA NNOT-
HOCTU MeXay TYMUHOBLIMU KUCMOTaMWU pasHbiX
dpakumit.

CpeaHas vactb (a0 100 cM) N0 OCHOBHbLIM NO-
KasaTenam coaepXaHua U coctaea rymyca ronuwa
xapakrepusyerca Haubonee BbICOKMM Coaepxa-
HUEeM OpraHu4eckoro yrnepoaa W asoTa, Hau-
6onbluMMK X 3anacamu U Mano U3MEHAEMbIM CO-
oTHoweHuem C:N, NnocTeneHHbIM yMEHbLUEHUEM C
rnybuHoR Qonu ryMUHOBLIX kKMCNOT chpakuuu | u Il
B uenom 3TOT KOMNOHEHT rymyca UMeeT B npeae-
nax paccmartpusaemoin Tonuu ybbisaioule — BO3-
pacraowmin xapakrep. flons pynbBOKUCNOT U3Me-
HAETCA 3eCb Mano, u pacnpeaenesne 3Toro KoM-
NOHEHTa MOXHO C4YUTaTb paBHOMepHbiM. Copep-
XKaHue HEernaponu3yeMoro ocratka 3HauuTenbHO
Bbllle, YeM B BbiLEPACNONOXEHHOW Tonwe (B
cpeaHeM Gonee 45%). Tun rymyca rymaTHold u
rymatHo-bynbBaTHbLIA. XapakTep pacnpefenexuns
asoTa rymMycoBbIX BewecTB B 3TOW Tonuwe cooT-
BETCTBYET pacnpeneneHuto ryMycoBbIX BewWecCTB.

OT1a Ttonuwia otnuyaetca Gonee BLICOKUMYU Be-
nuunHamu koacpprumeHTa LBETHOCTU Beex (pak-
LUUA NYMUHOBBIX KUCNOT, KOTOpble, umea Onuakue
COOTHOWEHWA 3NEMEHTOB yrnepoaa v Bogopoaa,
XapaKTepU3yITCA MEHbLUEN HACLILLEHHOCTbIO a30-
TOM.

TpeTba 4acTb uccnegyeMon Tonwmu TophRHuka
— MUMHEpanbHaa NOACTUNAIOLIAA TOMLA COAEPXUT
ot 4 go 5% opraHu4eckoro yrnepoaa u npUMepHo
OfOHY AECATYIO AONI0 OT HEero — asoTa, HO 3anachbl
oboux aneMeHTOB HeBenuku. 3Ta 4acTb xapakre-
pusyeTca AanbHEWW UM NOCTENEHHLIM CHUXKEHUEM
DONKN NYMUHOBBIX KUCNOT ppakunu |, yenuyeHmem
FK 11w 1ll, o4ueHb HU3KUM copepxaHueM ynbso-
KUCNOT chpakuum |, NOCTEeNeHHbIM CHWXEHUEM 06-
wero konuyecTBa (hynbBOKUCNOT U YMEHbLLLEHWEM
HerngponuayemMbix bopM OpraHU4eckoro BeulecT-
Ba. COOTHOLWEHNE FYMUHOBLIX KUCNOT U (pynbBO-
KMCNOT COCTaBNSET OKono 2,5, YTo csuaeTenbeT-
ByeT O pe3KOM BO3paCTaHWu rymaTHOCTU OpraHu-
yeckoro seuwectaa. CoaepxaHue as3oTta B cocTaee
(byNnbBOKUCNOT YBENUYUBAETCK, a B Hernaponu-
3yeMOM ocTaTke CHuXaeTtcs, AONA asoTa B rymu-

HOoBbIX KucnoTax c¢pakuuu |l sospacraer, roraa
KaK HacCbiteHHOCTb a3oTom dpakumu Il atoro
KOMMNOHEHTA ryMyca yMeHbuwaeTcs.

COBOKYNHOCTb N'YMMHOBbLIX KACNOT TpeTben 4ac-
M npochunsa TopaHUKa ABNAETCH MOXHO CkasaTb
YHUKaNLHOW: BCe (DpaKUUM 3TOrO KOMMOHEHTa ry-
MyCa UMEIOT CXOAHOE COOTHOLWeHUe nepucbepuye-
CKUX W «SiI@PHbLIX» TPYNMUPOBOK, YTO OTPaXaeTcs B
oueHb 6nu3knx BenuunHax koadpuumeHTa uBeTHo-
CTW (Okono 3), O4HAKO B LeNoM ONnTU4eckue CBOR-
ctBa K ysenuuusaiotcs B psgy K1 -TKH-TK I .

M3yueHue 3neMEHTHOro coctaBa NYMWHOBBIX
KACNOT nokasbieaeT, 4To (hOpPMUPOBaHWE TOMLWM
TOpAHUKA NPOUCXOZUNO B YCNOBUAX NOCTENEH-
HOrO MOXonopaHua knumara: gons yrnepoaa B MK
MMEET TPEeHA K CHUXEHMIO OT HWXKHMUX YacTen 3a-
Nexu K BepXHUM, KOHAEHCUPOBAHHOCTb MaKpOMO-
NeKyn B 3TOM X€ HanpasneHun ymeHoluaeTcs, Ao-
nst BOAOpOAA COKpaWLaeTCa ¢ rnyouHo.

HuwxHAn, noacTunaollan TopdsHylo 3anexb
4YacTb BCKPLITOM TonWM TophaHMKa opmuposa-
nacb nNepBoHaYanbHO B aBTOMOPMHLIX U OTHOCK-
TENbHO TENAbIX YCNOBUAX, O YEM CBUAETENbCTBYET
oTcyTCTBME (B OTAMMME OT OPraHOrEHHOW TOMLYK)
dpakummn Pg 1 COOTHOLLIEHME OCHOBHbIX ANEMEHTOB
B coctaBe K.

CpeaHss, BbiaeneHHas Hamn vactb (hbopMUpo-
Banacb B OTHOCUTENbLHO Haubonee TennbIx ycno-
BUAX, O YEM CBUAETENbCTBYIOT HE TONLKO Npuee-
OEHHble Bblle XapakTEPUCTUKNA, HO U 3NEMEHTHDbIA
COCTaB f'YMWUHOBbIX KACHOT.

BepxHasa 4acTtb TopdaHOW 3anexu (QopMUpo-
Banacb, CyAs no xapakTepucTUKam ryMUHOBbLIX KU-
CroT, B OTHOCUTENbLHO MEHee TensbiX yCNnoBuaX.

BrnusHue aHTpOROreHHbiX Harpy3ox Ha Topds-
HYIO TOMWY NPOABNAETCS B COOTHOLIEHUU KOMMNO-
HEHTOB CUCTEMbl YMYCOBbLIX BELEeCTB, KOTOpoe
M3MEHSAETCA, BNPOYEM, B Npeaenax xapaKTepHbix
ANA  UENWUHHLIX BapWaHTOB COOTBETCTBYIOLLUX
TOPHAHUKOB.

EcrecrBeHHOe 3apacTaHue cpefHero cnos Top-
tha nocne ABYX, 4YeTbLIPEX U AECATH NeT cpaboTku
TOpPAHOW 3anexu He UIMEHUNO CYWECTBEHHO CO-
cTaB rymyca, cooTtHowenue B HeM K u ®K u Ha-
CbILIEHHOCTb 3TUX KOMMNOHEHTOB a30TOM, a TaKke
COOTHOLWeEHUe Dpakuuii, KOTopoe ocTaeTca Onua-
KUM K HeBblpaGoTaHHbIM BapuaHTaMm.

OTtHoweHue H/C nocne asyx, YeTbipex u pecs-
TW NeT eCTEeCTBEHHOro 3apacrtaHua cpaboTaHHoOW
TophAHON 3anexu sce roabl nykTyuposano B
npeaenax 1,09 - 1,30, coctasuB B Topche nocne
Aecatun net sbipabotku 1,23 + 0,05.

Obcyxpaemble pesynbTathl CBUASTENLCTBYHOT
0 CpPaBHUTEfLHO XOPOLWIEN YCTORYUBOCTN CUCTEMbI
rYMyCOBbIX BEWEeCTB BO BPEMEHU U BO3MOXHOCTU
UCNoNbL30BaTh UX ANS OnpeaeneHus NPUPOAHLIX
ycnoBwuiAz UX hOPMUPOBAHUS.
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IKCNEPUMEHTAJIbHAA IMATHOCTUKA TOP®OHAKOIIEHUA
N TPAHCOOPMALIWA OPTAHUHECKOTO BELECTBA
B JIECOBOJIOTHBLIX JKOCUCTEMAX 3AMAZIHOW CHBMPU

C.M. E¢ppemos, T.T. Echpemosa

UHcTuTyT Nneca um. B.H.Cykauesa CO PAH, KpacHospck, Poccun

E-mail: Institute@forest.akadem.ru

Obcyxdaemcs npobnema knaccugbuxkayuu 6010m u 3abonoYeHHbIX 118C08 1o NPU3HaKaM 3HepPeoMacco-
obmeHa. Ananusupyemcs UHGOPMaUUOHHbIU NomeHyuan rnpsambiXx U KOCEEHHbLIX Memodoe U3y4eHUs
mopcpoHakonnerus. Oxapakmepu3oeaHbl 3anack! yanepoda 6 pasnuyHbix epynnax u ¢pakyusx opaawu-
yeckoz0 seujecmea mopcsHbix 3anexel 3anadroll Cubupu. Mpednoxexa eepcus nocnedosamensHol
cpabomxu 3mux KOMOHEeHMOB8 NPU HapacmaHuu «apHUKO8O20» Pa302pesa niaHeme.

Paspabotka HOBbIX W COBEpWEHCTBOBAHUE
TPaAUMLUOHHBIX METOAUYECKUX NOAXOAO0B K 3KCne-
PUMEHTanbHON OWArHOCTUKE KONUYECTBEHHbIX W
Ka4yeCTBERHbIX nokasarenen TopoHAKONNEHUN, a
Take buoxumuueckor TpaHchOopMauun opraHu-
4YECKOr0 BELUeCTsa, ©XEerogHC HakannuBaemoro
pactutencHon 6uoton u MukpobosooueHo3amu,
ABNAIOTCA HeobxoaumbiM ycnosuem o6bekTUBK-
3auun pesynbTaTtoB KOMNIEKCHLIX UCCNeaoBaHUA
KBA3NMKOPEHHbIX Buoreocuctem ruapomopgHoOro
psna paseuTtusi. B nocnegHue pecsatunetus BHU-
MaHWEe K HUM CYWECTBEHHO aKTUBU3MPOBANOCh
BCrnieacTeue Gonee 4ETKOr0 OCO3HAHUA HayuYHbIM
coobuwectsom ponu 6onot B rnobanbLHOM 3Hepro-
maccoobmeHe, 3axBaTbiBalOWEM npexae Bcero
CUCTEMY BaXKHEWLIMX KOMNOHEHToB Guocodepbi —
duTo-nepo-ruapo-armoceepy.

Ha npoTsxeHUn BCEro ronoLeHoBOro nepuoaa
No CyMMapHOMY NpOoAYKUUOHHOMY ahdekTy 6ono-
Ta 6bINKM ¥ OCTAIOTCR, NOXaNyi, eAUHCTBEHHbLIMK
NaHeTapHo 3Ha4MMbIMK  BGMOAKKYMYNATUBHBLIMM
pe3epByapaMu CTOKa U HeonpeaeneHHo AnuTens-
HOro yaepxXaHua atmoccepHoro yrnepoaa scneg-
CTBME nonoxutenbHoro 6anaHca AeNOHUPYEMbIX
3anacoB OpPraHU4ECKOro BewecTBa U 3aKNUEHHON
B HEM COMHEYHOW 3Hepruun. B 3ToM cMbicne nna-
wesbie (H6accenHosbie) arnomepauuu TopdsiHO-
GonoTtHbix komnnekcoes 3anagHoi Cubupu, no-
KanbHbl€ CKONIIEHUA N NO-MHOMY pacnpeaeneHHbe
MEIIKO- U CPEAHEKOHTYPHble WX aHanoru AwarHo-
CTUpYIoT coboii HENOBTOPUMBLIA B MUPE CUEHapui
ToTanbHOro cosmewenuna Gonotoobpasosarens-
HOro, TOpdOHaKONUTENbHOrO W necoobpa3soBa-
TenbHOro NPOLECCOB.

Pe3ynbTaToM Takoro COBMELUEHUS ABNRETCH
WMPOKUWA ANaNA30H 30HANBHBIX, NOA30OHANBHbLIX W
3KoTonuueckux cnexktpos 60noTHbIX M necobonot-
HbIX 3KOCUCTEM, Mepapxuyeckne YpoBHW KOTOpPLIX
oueHnBalTCA No PUTOLEHOTUYECKUM, reomopdo-
NIOrMYeckuM, BOAOOBMEHHLIM U APYrUM KOCBEH-
HbIM Npu3Hakam. B cuny HeaoCTaToOuHOM U3ydeH-

HOCTU MPUXOAHO-PacxoAHbiX CTaten 3Hepromac-
coobmeHa Takue Knaccudukauum eulle He NONHO-
CTblI0 OTpaxaloT BUOreoLUeHOTUYECKYIO CYUIHOCTb
B3aWMOOTHOLWEHWA KOMNOHEHTOB Gonot u 3abo-
NOYEHHBbIX NECOB U ewe cnabo xapakrepuayioT ux
peanbHoe MecTo ¥ ponb B Snocdepe. BepoatHo,
B 6nuxailee BpemMsa U He cneayeT oXuaatb NO-
ABNEHUA Knaccugukaunmin ruapomMopeHbIX 3KOCU-
cTeM C NoAO6GHON MOTUBUPOBAHHOW OpUEHTaLM-
€, HeCMOTPA Ha WX OYEBUAHYID HEOBX0AUMOCTL.
MpuunHy aToro Mol BUAUM B LIENON rpynne orpa-
HU4MBaoLWKUX hakTOpoB, BaXXHEWLINMK U3 KOTO-
pbix ABNAKTCA, BO-NepBbix, cnabas obecneveH-
HOCTb UAEeW IKCNepuMeHTaNnbHbIMKU OAHHLIMU, a,
BO-BTOpPbLIX, OTCYTCTBUE €AWHbIX YHUDULMPOBAH-
HbIX W HageXHbIX METOA0B aHanu3a roAnvHbIX
NPUPOCTOB OPraHU4ECKOro BeLecTBa U AEnOHU-
pyeMOi MOpPTMAcChl, KOTOpble B NONHOW Mepe
cooTtBetrcTBoBanu 6bi nonutunHoW npupoae Go-
NOT, yuuTbiBanu Obi CNOXHYI0 MO3aWUKy TeppuUTO-
puansHOro pacnpefeneHus pacTUTeNibHbIX CO-
obLects B 3aBUCMMOCTU OT MX IKOTONUYECKOA U
30HaNbHOW NPUYPOMEHHOCTHU, @ TaKKe AUHAMWUKY
afieksatHoOro TOphOHaKONNEHNN NO KONUYECTBY U
Ka4yecTBy BOBNEKAeMOW B KPYroBOpPOT W TpaHC-
dopmupyemoit 6uomaccel. CyulecTsyloume Me-
TOAbl IKCNEPUMEHTANLHON AWArHOCTUKU NPOAYK-
UMOHHOro npouecca Ha Gonotax MOXHO pa3sge-
NUTb Ha ABe Kateropuu: 1) HenocpeaCTBEHHOro
NONYy4YeHWA ONbITHbIX AaHHbLIX B NONEBbLIX YCNOBU-
AX; 2) KYMYNATUBHOrO aHanu3a KOCBEHHbIX Npu-
3HaKoB, NO3BONSAIOWMUX NPU PaA3NUYHbIX KOMBUHA-
LUAX UX KONUYECTBEHHbIX W Ka4yeCTBEHHbIX NoKa-
3aTenei Npou3BOAUTL OPUMEHTHPOBOYHLIE pacye-
Tbl 06bEMOB U TeMnoBs TopdoHakonneHusa. Kax-
Aan U3 yKasaHHbIX KaTeropum UMmeeT CBOU npe-
UMyLLECTBA U HEQOCTATKHU.

MNepeas kaTeropus MeTOA0B OCHOBLIBAETCA Ha
MHOTOMUCNEHHbIX BO3MOXHOCTSX MPSMOA OLEHKU
TeKyLWero NpMpocTa Haa3eMHON ¥ NOA3EMHON ¢u-
TOMaccbl MeToAaMu YKOCOB, OnagoynosuTened,
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METOK, NUHEWHbIX 3amepoB, pa3bopa NOYBEHHbIX
MOHOMUTOB W T.N. NPW CKOMb YrOAHbIX NOBTOPHO-
cTsx. EctectBeHHO, B 3TOM criyyae Mbl UMEeM fe-
No CO cBexel PUTOMACCON, KOTOPOW ele TONbKO
NPeAcToNsT ANUTeNbHble 3Tanbl NpeBpawWeHui B
3penoin  Topd. Btopaa KkaTteropua MeToaoB B
fonbllel cTeneHn MMeeT AeNno CO CREXaBLUNMUCA
U AaTMpyeMbiMK NO paguoyrnepoay TOp(hAHLIMU
OTNOXEHUAMW, npebbiBalOWUMU Ha  PA3NUYHbIX
ctagusx bonee rnybokoro pasnoxeHus um rymucu-
Kauuu OpraHu4eckoro sewecrsa. ExerogHas ¢u-
3M4ecKan KOMNpeCcCcUs HOBERLLIUX HaNNacTOBaHWA
MopTMacchl Ha 6onotax — BaXHeWwwuh akTop
thopmupoBaHua 3penbix TOpdaAHLIX 3anexen, se-

NMYKUHY KOTOPOM, KaK Npasuno, He y4YnTbiBaOT NpU
3KCMEPUMEHTANBHON AUArHOCTUKE COBPEMEHHbBIX WU
6binbIX TemnoB TopdhoHakoNnNeHwus. Hawnmm uc-
CNepoBaHMAMM YCTAHOBNEHO, 4TO Haubonbuwue
noxasarenu KOMNpeccun CBEXEeW MOpPTMacChl Ha-
6noaaTca B 3a00noueHHbIX U 6ONOTHLIX Necax B
npegenax ropu3oHTanbLHOW Npoekuun cTeona U
KpOHbI AepesbeB. Pe3ynbTatoM 3TOr0 ABNAETCA
6onee BbipaxeHHas auddepeHunauma Manbix v
cpegHux HOpM NOYBEHHOW NOBEPXHOCTU, KOTOPbIE
OAHOBPEMEHHO MHOWUMPYIOT B 3TUX YCNOBUSAX MO-
3anyHbI, kak Obli «MWUKPOBONHOBOW» XapakTep
BCEro NPOAYKUWOHHOIO Npouecca No KonuyecTsy M
Ka4yecTBy aHeproMaccoobMeHra.

3anachb! yrnepoAa B pa3nuyHbIX rpynnax u pakLmMax opraHu4eckoro BeulecTsa Topganbix Gonor
3anagno-Cubupckoro NpupoaHOro Makpoperuoxa*

Tunbl TOopa
CocTtas - = = Bcero, %
OpraHU4eckoro BewecTsa HUNHHbIN MEPEXOAHLIN Bepxosou MIHT | Cosy
MIH.T | % Cosu, | MAHT | % Cosu. | MAH.T | % Cosu
Obuwe 3anace! yriiepoaa 25734 | 4671 | 7096 | 12.88 | 22266 | 40.41 | 55096 | 100.00
B Tom yncne:
Aunuael 2085 3.78 546 0.99 1291 2.34 3922 | 712
l'ymycosble BewWecTsa, U3 HUX: 6768 12.28 2540 4,61 10510 19.07 | 19818 | 35.97
rYMUHOBbBIE KUCNOTbI 2831 5.14 1362 2.47 6791 12.32 | 10984 | 19.94
1-a pakumna 1235 2.24 681 1.24 1848 3.35 3764 | 6.83
2-7 ppakuma 0 0 71 0.13 490 0.89 561 1.02
3-a dpakumn 1596 2.90 610 1.11 4453 8.08 6659 | 12.09
yNLBOKUCNOTLI 3937 7.14 1178 2.14 3719 6.75 8834 | 16.03
1-1 ppakyus 412 0.75 85 0.15 267 0.48 764 1.39
1-a pakuun 1261 2.29 468 0.85 1225 2.22 2954 | 5.36
2-8 ppakuus 309 0.56 64 0.12 379 0.69 752 1.36
3-a pakums 1955 3.55 561 1.02 1848 3.35 4364 | 7.92
Nonucaxapuapbl, U3 HUX: 5507 9.99 1384 2.51 3162 5.74 10053 | 18.25
reMuuennionoss! 2342 425 639 1.16 1826 3.31 4807 8.72
uennonosa 3165 5.74 745 1.35 1336 242 5246 9.53
F'yMuH 11374 20.64 2626 4.77 7303 13.25 | 21303 | 38.66
" aGCONIOTHO CyX0€e COCTOSHME.
DauHble Tabnuubl CBWAETENLCTBYIOT, 4TO  AyT NOCNEAOBaTENbHO OXBayeHbl BCe Fpynnul W

TopdsHbIe 3aneXyw reteporeHHbl He TONbKO Nno
MOPOCTPYKTYpPE AEATENLHON NOBEPXHOCTU, HO U
N0 KOMNOHEHTHOMY COCTaBYy OPraHU4ecKoro Be-
wecrsa u GUOXUMUYECKON YCTOWYUBOCTHN ero oT-
AenbHbIX rpynn U dpakuwit BO BpeMEHU U Npo-
cTpaHcTee. JT0 0GCTOATENLCTBO NO3BONAET Bbl-
ckasaTb pAA NPOrHOCTUYECKUX NpefnONOXeHU#,
aKTyanbHblX C TOYKW 3PEHUS B3AaUMOOTHOLLEHUH
KNUMaTa v pesepByapoB €CTECTBEHHOro CTOKa
aTMocepHoro yrnepoaa, 0AHUM U3 KOTOPLIX AB-
nsioTca TopdaHbie Gonota. Mporpeccupyiowee
notennexve KnuMara npuseaet Kk 6e3ycnoBHOMY
NageHwio YpOBHS MOYBEHHO-TPYHTOBLIX BOA W
YNyylWeHnio pexuma aspauuu B GONOTHLIX 3KO-
cuctemax. 3T0 NOBNEvYeT YCKOPEHHOEe pasnoxe-
HWe opraHuW4eckoro seujecTsa TopdoB U UX ry-
mudukauuio. TpaHcdopmaunei HensbexHo 6y-

dpakuMu OpraHM4ecKux COSAUHEHUR, HaunHan B
nepeyl0 ovepeab C rpynnbl NONUCaxapuaos Kak
HanMmeHee YCTOMYMBLIX: CYMMapHble 3anachki yr-
nepopaa 3aechb npesbiwatoT 10 MnNpa T, U UMEHHO
OHW ABNAIOTCA NUAWPYIOWUMK KaHAuAATaMK Ha
so3spar B armocdepy. MoaseprHytcs GUOXMMm-
YECKOMY pasnoXeHuio aaxe Haubonee ycroiuu-
Bbl€ KOMMNOHEHTbI — NIUTHUH, 'YMWUH, BOCKO-CMOSbI,
Moa BnusiHuem NOTENNEHUs aKTUBUIUPYIOTCH MU-
Hepanu3auvoHHble NPOWEecChl, 4TO npuBegeT K
ycuneHuio Beibpocos CO, B aTMocdepy u Hexe-
natensHoW «cpaboTke» MOWHOCTU TOP(AHLIX
nnactos. PeanbHyto yrpo3y Takux npeobpasosa-
HWA cneayeT oueHWsaTb Kak HebnaronpusATHobIN
thakTop, MOrywin pesko CHU3UTb NONOXWUTENb-
Hylo BuoctepHylo ponb ruapomMopdHbIX KOM-
nnekcoB 3anagHoi Cubupu.
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M3BECTHO, 4YTO CHWXEHWE kadecTBa GONOTHLIX
80A, Tak WNU MHAYe NOCTYNAIOLLMUX CO CTOKOM B
peku, obycnoeneHo ux LBETHOCTbIO — Nokasarte-
neM pacTBOpeHus ryMyCOBbIX KOMNOHEHTOB. B Ha-
cTosiuiee BpemMA B GONOTHbIX BOAAX peruoHa CyM-
mapHo pactsopeHo 50,1 MNH T opraHW4eckoro yr-
nepopa. floryHo O0XMAATb, YTO C KNMMMATOreHHOW
aKTMBM3auuel npoueccoB Pa3NOXEHUA OpraHuku
rymycoBas cocTaBnsiowan B 60NoTHLIX BoAax no-

NYYAT agexBaTHOe ycuneHue, KoTopoe nosneuver
3a coboi BO3pacTaloWMin BLIHOC PaCTBOPEHHbIX
c¢opm opraHnyeckoro yrnepoga u peskoe orpaHu-
4YeHMe OKUCNUTENbHOro NoTeHuuana BoA. JKOMo-
rmyeckve NOCneaAcTBns Takoro cueHapus ans 6uo-
Tl camux 6onoT, pek u o3ep 3atopgosaHHbIX Hac-
CeiiHOB HETPYAHO Npeayraaathb.

Paboma esinonHeHa npu ¢huHaHcoeol nod-
Oepxxe POOU (05-04-48517).



Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru

98 West Siberian Peatlands and Carbon Cycle: Past and Present

AHANIU3 COREPXXAHUA OPTAHUHECKUX BELLECTB
B 60/TOTHBLIX BOJAX BEPXOBOIO bOJOTA

E.C. UsaHoe8a, FO.A. XapaHxeackas

Cubunpcknin HUM cennckoro xosanuctea u Topcga CO PACXH, Tomck, Poccusn
E-mail: ivanova_e_s@bk.ru, Itetomsk@yandex.ru

Uenbio danHol pabomsl Aensemca uzyvyeHue co0epXaHUs Op2aHuvecKux eewecme @ 6010mHbix 8odax
8epx0e8020 6010ma, pacnonoxeHHo20 Ha ompozax BaciozaHckozo 6onoma. o pesynsmamam uccnedo-
8aHull ommMeyeHo npeobnadanue eodopacmeopumozo yanepoda 8 6o0nomubIX 800ax, NPpu 3MOM Op2aHu-
yeckue gewecmea no yMeHbWeHUI0 KOHUeHmpayuu pacnonazalomces @ pad: eofopacmeopumsili yanepod
— hynbeokuCcnomsl — 2yMuHoeble Kucnomsi. Kpome mozo, ommeyeHa 3aKOHOMEPHOCMb y8eUYEHUS KOH-
yenmpayuti no npoghunio 6os0ma om nyHKMa 5 K nyHkmy 2 U K KOHUYy 8e2emauuoHH020 nepuoda.

BonotHble BOAb!I XapakTepusyloTcs KUCNOW pe- OTMEYEHO B NyHkTe 5 — 2,55 mr/n. 310 Moxer
akuuei cpegbl, 6oraTbl OpraHMYecKUM BellecTBOM  OblTb CBA3AHO Kak C UX BOTaHUYECKUM COCTABOM,
(OB) rymycosoi npupoabl, OTAWHAIOTCA HU3KOW TaK U ¢ Gonee MHTEHCMBHLIM BbiMbIBAaHWEM HOBO-
MUHEpanu3auvMen, OTCYTCTBMEM DPaCTBOPEHHOrO0  0BGpa30BaHHbLIX NYMWHOBLIX KMCNOT NpuU TpaHcdop-
kucnopogda. Mo «naccudpukauum (MepensmaHl, Mauuu pacTUTENbHLIX OCTATKOB B TOP(SAHOW 3ane-
1982) oTHOCATCA K XONOAHLIM, rNEeBbIM, NPEUMY- XU NPU NPOTOMHLIX ycnoBuAx (MHuwesa, 2005).
WecTBEHHO K cnabokucnbiM. Hamu Gbinn npoaHa-

NWU3UpoBaHbl ABE rNaBHbie COBOKYMHOCTU MYMUHO- 201 o Tvrcr 2

8bix kucnot (FK): rymuHoBble KUCNOTLI U hynbBO- yrir

kucnotel (PK), a Tawke yrnepoa BoaopacTBopH- 15} |~ MynkT 3

MbIf (Cagp)- § —&— lyHkT 5 a
LUenb nccneposaHusa — nposectv aHanus co- 10}

OepXaHua OpraHMyeckux BelwecTtB B GONOTHbIX 05

BoAax. MccneposaHus nNposoauMNUCL B npeaenax 5

sopopasgencHoii BGONOTHON 3KOCUCTEMbLI, Npea-

crasnalowen coboit ceBepo-BOCTOYHbIE OTPOrU 0 i i . . i

BacioraHckoro 60107a B OCHOBHbIX 6u9reoueHo- Maii WOMb Wi  @BIYCT CeHTABPb

3ax: COCHOBO-KYCTapHUYKOBO-CarHOBLIN C BbICO-

KO COCHOM (BBICOKWIA PSM, NYHKT 2), COCHOBO- 1201

KYCTapHWYKOBO-C(arHoBbiA C HU3KOW COCHOM (HU3- 100t}

KUW psaM, NyHKT 3), OCOKOBO-C¢parHoeas TOMNb = 8ol

(nyHkT 5). MowHOCTE TOPhAHON 3aNEXN BEPXOBO- T

ro 6onota gocTuraer 3 MEeTPOB, CBEPXY CROXeHa ; 60+

¢hyckym-TopdoM, CHU3Y NepexoaHbiM ApeBecHo- € 40|

carHoBbIM W HU3KHHBIM OCOKOBLIM BUA2MU TOP- 20l 6

¢a. Bonee noapobHO NpupoaHLie ycnosusa onuca-

Hbl 8 (Bactoranckoe 6onoto, 2003). 0 T y T T '
Ot6op npo6 GonoTHO#! BOAbl MpoBOAWMNCS U3 mait WIOHb  WINb  aBrycT CeHTAbpb

BOAOMEPHbLIX KonoaLles, 060pyAOBaHHbLIX B NyHK- 160+

Tax Habnioaexwsa cornacHo (HacraeBneHnus ruapo- i

METEOoPONOrM4ecKUM CTaHUUAM U noctam, 1989). 1201

Ananusbl K, ®K n Cy,, npoBoannu no obuienpwu- c

HATBIM MeToaukam (MoHomapeBa, Hukonaesa, g r

1961; TiopuH, 1937) B nabopatopuv aHanutuue- . 80f

ckux nccnenosanui B CHBHUNCXuT. = "
BaxHas ponb B c¢hopmupoBaHuu coctasa 6o- 40+ I}

NOTHLIX BOA U TOP(AHON 3aneXu OTBOAUTCH BO- i

[OopacTBOPUMBLIM NYMUHOBLIM KUCnoTaMm. B uenom 0 T T T T '

N0 NPOUNI0 KONUYECTBO YMUHOBLIX KUCNOT B Mah  WIOHb  WIONL  @BIYCT CeHTAGPL

GonoTtHon BoAe He npesbiwaeT 10 Mr/n. B nyHkTe

2 Haﬁn’o‘qaeTcg yBenuueHne rymMUHOBLIX KUCNOT Puc. 1. Ce30HHbie n3mMeHeHUa KONUWYECTBEeHHOro

[o 17,85 mrin (puc. 1). HaumeHblwee 3Hauexve copepxanus 'K (a), K (6), Cagp (6)
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Copepxanne ©K B 60n0THON BOAE 3HAYUTENBLHO
NpeBbIWAeT KONUYECTBO N'YMUHOBbLIX KUCNOT U Ha-
xogutcs 8 npegenax ot 35,2 po 103,62 mr/n, B8
cpeaHem 60,53 mr/n. 910 obbacHaeTca Haubonb-
wewn pacreopumMocTbio ®K, uyto cBfA3aHo ¢ bGonee
BbICOKUM BKNaAOM B X CTPYKTYPY KapboKCHMNbHbIX
Tpynn 1 peHOMNbHLIX OKCUFPYNA, a TaKkKe MEHbLUEN
MOSEeKynapHOW Maccol MOHOMEPOB M accounaToB.
K B 60onoTHBLIX BOAAX NOYTU HA NOPAQOK NpeBbi-
waet cogepxanue MK (Munwesa, 2005). 3a nepu-
ofl uccneaosanui ObINO yCTaHOBNEHO ABa NWka
BbICOKMUX 3Ha4Y€HUIK BO BCEX NyHKTax HabnioaeHui
B MioNne 1 ceHTabpe.

PaccMoTpuUM Ce30HHOE U3MEHEHWE KOHLIEHTpa-
UMM BOAOPACTBOPUMOrO yrnepoaa B soaax 6onor-
Horo npocuna. B uenom koHueHTpauua Cgn, 3a
BereTauuoHHsld nepuon 2006 r. 8 6ONOTHBLIX BO-
Aax usmensercs ot 38,1 no 145,4 mr/n, npu cpea-
HeM 3HauyeHnn 46,76 mr/n. HabniogaeTca 3akoHo-
MepHoe yBenuyeHue coaepXaHun Cgp, K CEHTAD-
pto. 310 MOXeT BbiTb CBA3aHO ¢ Bonee BbLICOKUMU
Temnepatypamu B oceHHu# nepuog. CpegHeme-
cAYHaA TemnepaTtypa 3a ceHTAOpb cocTaBuna
16,1 °C. MakcumanbHble 3HA4YeHUMS OTMEuYeHbl B
nyHkte 2 — 1454 mr/n. Mo muenunio C.N. Weapuesa,
AaHHbIi akT He MoxeT BbiTb 06bsAcHeH Gonee ak-
TUBHLIM NUTaHWem 6onota nNoa3eMHbiIMU BORAMM.
370 cBA3aHO ¢ Bonblen 3aneceHHOCTLIO NYHKTA 2,
COOTBETCTBEHHO GOMbWMM  NECHLIM  OnaaoM,
6onbWKUM KONMYECTBOM (POPMUPYIOLLIETOCA 3Aechb

OpraHM4ecKoro BewecTBa, a 3Ha4uT, U opraHude-
CKkux coeauHenun B Boge (Lsapues, 2005).

ApkUM nokasaTtenem MHTEHCUBHOCTU pasnoxe-
Hua OB cnyxut oTHoweHue Cr/Cek. 3HauYeHune
3TOro nokasaTtens 3aKkOHOMEpPHO Bo3pacraer oT
nyHkTa 5 k nyHkTy 2. OTHOWeHUue Cn/Cqex Xapak-
TEPU3YETCA 3HAYEHUSIMU MEHbLIEe efWHULbI ANs
BCex BapuaHToB M cocrasnsier ot 0,10 ao 0,13.
MeTpoBbii AEATENbHLIA CrNOK TOPGHSHON 3anexu
onuroTpocbHoro 6onoTta xapakTepusyercs rymar-
HO-byNbBaTHBIM COCTABOM ryMyca.

B 6onotHoi BOae Habniopaetcs npeobnapa-
Hue OB, koTopoe obpasyeT KOMNNEKCHble coeaun-
HeHUA ¢ HekoTopbiMu anemeHTamu (Fe, Mg, Al, Si
u ap.). Bcneacteue 3toro rymycosbie BewecTBa
cTaHoBsATcA 6onee ycronuusbiMu, gona ®K B co-
CTaBe OpraHvM4Yeckoro Bewectsa cHuxaercs. Mpu
3TOM HaAo nonaratb, YTO WHTEHCUMBHOCTL MWUrpa-
uum OB onpepnenseTcs CNOXHbLIM COCTaBOM Co6-
cTBEeHHO 60noTHLIX BoA. K atomy cneayet poba-
BUTb CMOXHbBIA KOMMNEKC XUMHUYECKUX peakuun,
BKMIOYAOLWMX B cebn Npouecckt CUHTE3a U pecuH-
Tesza OB B TophaHOW 3anexu, a Takke MUKpobo-
3H3uMonorudeckue npespaiyeHus OB camux Top-
¢os (Mepenbman, 1982). Moatomy no peaynbra-
Tam UCCneaoBaHni BbisBNAeTCA obwan 3aKkoHo-
MEpPHOCTb yBEnuuYeHus koHueHTpauun OB B pe-
3ynbTarte ux Murpaumm ot nyHkta 5 x nyHkry 2. Co-
rnacHo uccneposaHuam (EayneHok, 2004) BbiHOC
Caap CO CTOKOM cOCTaBMR 6604 kr/km’.
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['YMAOUKALIUA KAK ®AKTOP KOHCEPBALIUK
OPTAHWHECKOTO BELIECTBA B bONOTHBIX JKOCUCTEMAX

n.4. Komuccapos, M.IN. Capmakos, A.A. MupoHoe

TioMeHCKan rocyAapCTBeHHan CenbLCKOX03ANCTBEeHHas akageMusi, TiomeHb, Poccun

E-mail: chemagro@pochta.ru, plein@pochta.ru

HakonneHue 2ymuHoebix eeujecms e BONMOMHbLIX 3Kocucmemax ozpaHuyueaem amuccuio CO, & ammo-
cchepy, enusem Ha 3sonoyuo 6010M U Ha MexaHu3M mpaHcghopMayuu mopghaHUKo8 Npu xo3alicmeen-
HOM UCMONb308aHUU 3a cyem hOPMUPOBaHUS CNeyuUYECKUX OKUCITUMENbHO-80CCMAaHO8UMENbHLIX U

npomonumuyeckux ycnoeud.

MMobanbHbiili BUOreoXUMUYECKUN LIUKN yrnepo-
Aa B Hay4yHbiX Nybnukauuwax umeeT HeOoAHO3Hau-
Hble KONMYECTBEHHbIE OLEHKN. TeM He MeHee ecTb
OCHOBaHWA nonaraTb, 4TO (POTOCHHTE3 U AbixaHue
pacTUTENbHbIX U MUKPOOHbLIX coobulecTs urpaiT
OCHOBHYIO POnb B 3TOM AMHAMUYECKOM Npouecce.
B xope Guonoruueckoro kpyrosopota yrnepoaa B
6uochepe exerogHo cospaeTca OKONo 267-10°1
Anokcuaa yrnepoaa, a exeroaHbii nputok CO, 3a
cyeT UHAYCTPManbHOW U XO3INCTBEHHOW AeAaTenb-
HOCTU cocTaBnneT okono 10% OT 3ToW BENUYUHbLI
1 UMeeT TEHAEHLUMIO K AanbHeLIeMy YBENUYEHUIO
(Kospaa, 1976).

Nomumo asmmuccun puokcupa yrnepoga B
npouecce CKUraHUs MCKONaemblX TONNMB B NO-
cneaHee BpeMs BHUMaHWe Hay4yHOW obuwecTeen-
HOCTKU npuBneYeHo k npobneme OKUCNEHUA TyMy-
Ca NaxoTHbIX NOYB W OCYLWEHHbIX TOPGSAHHUKOB,
3aHVMAIOWIUX  3HAYUTENbHLIE  TEPPUTOPUU U
CYLWECTBEHHO BNMAIOWMNX Ha NOCTYNnNeHwue ABy-
okucu yrnepona B atmoccepy. 3tn obcroatens-
CTBa BbI3bIBAIOT HEOBXOAUMOCTL yrnybneHus cy-
WeCTBYIOWMX NpeacTaBneHnit O pasBUTUN U
dyHKUMOHUPOBaHUU TOPHAHO-OONOTHLIX 3IKOCH-
cTem.

BaxHbiM (pakTOpoM B 3TUX npoueccax ABnseT-
€A ryMubukaLMa OTMEpPLLUX pacTUTEeSNbHLIX opra-
HU3MOB U MUKpOBHBLIX MeTabonutoB, koTopas Be-
AeT K 0Bpa3oBaHWI0O U HakonNNeHuo cneunduue-
CKUX NYMUHOBbIX BeLEeCTB, OCYLLECTBNSIOLMX KOH-
cepeauMio OpraHM4YecKoro BellecTsa, npeaoxpa-
HAS ero, B M3BECTHOW Mepe, OT TOTanbHOW MuHe-
panusauwv BCNeaCTBME CBOEN TepMOoAUHaMuue-
CKoW ycTonuusoCcTU. Takum obpasom, npoucxoaut
U3bATUE U3 KPYroBOPOTa nOKanbHoW OGonoTHOW
akocuctembl 5 — 15% Buomaccel (Bamb6anos, Pa-
koBud, 2005), 4to orpaHnumsaeT amuccuio CO, B
atMoccepy. Cam npouecc rymucduxkaumm MOXHO
paccMarpusBatb B pamKax MoOAenu nNpUMpoaHOro
«bnoxummnueckoro peakropa», 3dEPEKTUBHOCTL
paboTbl KOTOpPOro No Lenesomy NPOAYKTY onpeae-
nseTca WUpoKUM HabopOM nepeMeHHbiX napa-
MEeTpoB 3KOCMCTEeMbl. HakonneHue ryMUHOBLIX
sewecTs B HONOTHLIX 3KOCUCTEMAxX CyLECTBEHHO

n3MeHsieT ux BUONOTUYECKYI0 aKTUBHOCTb U (PUan-
KO-XMMUYECKue CBOWCTBA BCneacTeue 0CODeHHo-
CTeiA XMMMUYECKOW NPpUpoabl U  MONEKYNAPHON
CTPYKTYPb! NYMUHOBbLIX KUCTOT.

B cootBeTcTBMM C NpeACTaBNEeHWsAMU O ABY-
YNEHHOM CTPOEHUU MAKPOMONEKYN NYMUHOBLIX K-
cnot (Komuccapos, JloruHos, 1971), oHu wmoryT
ObiTb  OXapaKkTepu3oBaHbl Kak  MHOro(yHKLHUO-
HanbHble reTeponoNUKOHAEHCATHI CO CTaTUCTUYE-
CKi HenpepoiBHbIM HAOOPOM pas3nUYHbIX CTPYK-
TYPHbIX €4WHMU, HEeOQHOPOAHbLIX MO pa3Mepam
KOHAEHCUPOBAHHbIX apoMaTUYecKux saep, OAnuHe
M COCTaBy COEAUHUTENbHLIX 3BEHLEB, a Taloke ne-
pudepunHbIx anugaTuyecknx uenen, ABNAIOLIUX-
€A HEperynapHbiMU CTPYKTYPHbIMU 3f1EMEHTaMMU.
CTpoeHue MaKpoMonekyn He SBNAETCS CTPOro
CTabuUNbHLIM, OHO NOABEPXEHO CTAaTUCTUYECKUM
dnykTyaumam.

Hocutenamu cneunduyecknx CBOWCTB NYMUHO-
BbIX KUCNOT SIBNAIOTCA KOHAEHCUPOBAHHbIE apoMa-
TUYeckne sapa, CoednHeHHble ApYr C APYroM ude-
pes uenu, UMmelowne AO0CTaToOMHOE CONpsXeHue
yrnepoa-yrnepoaHbix U apyrux ceasen, obecneuu-
Baowee csobogHoe ABUXKEHWE AenoKanu3oBaH-
HbIX 3NEKTPOHOB B Npefenax 8ceil MaKpoMOneKy-
nbl.

MpyU ABYYNEHHOM CTPOEHUM MAKpPOMONEKyn ry-
MUWHOBbBIX KUCNOT COASPXALKIACA B HUX yrnepoa
Haxoautcn 8 ABYX ¢opmax: ¢ Sp°-BaneHTHbIMU
anekTpoHamu v B Buae anugaTUMeckoro yrnepoaa
C SP-rMBPNAN3NPOBAHHBIMU 3NEKTPOHHBIMM opbu-
TanaMmu. Paanuune B UX 9HEPruax CBA3N AOCTUra-
et 57,08 rMx/monb, YTO onpeaenseT HeoaUHaKo-
BOE UX NOBEAEHUE NPYU TEPMUYECKOW ASCTPYKLUY,
OKUCNEHUN, TUAPONUTUYECKUX BO3AEUCTBUAX W
BuoxuMuyeckoit aTake.

OTnuunTensHbie 0COGEHHOCTU TYMUHOBLIX Be-
WECTB HE TOMbKO OTPaHUUMUBAOT 3MUCCUID JUOK-
cvaa yrnepoaa 8 G0NOTHLIX 3KOCUCTEMAX, HO U
0OKa3biBalOT CYLWECTBEHHOE BNUAHWE HA 3BOMIOUKIO
n npouecchl TpaHcchopmaumu TOPHAHHKUKOB NpU
XO3ANCTBEHHOM UCNONbL30BaHMK, opMupys cne-
uuduyeckue OKUCITENbHO-BOCCTAHOBUTENLHbLIE
YCNOBUSA U NPOTONUTUYECKYIO Cpeay.
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PEAT DECOMPOSITION IN MIRE ECOSYSTEMS OF BAKCHAR BOG
UNDER DIFFERENT HYDROTHERMAL CONDITIONS

N.G. Koronatova

Institute of Soil Science and Agrochemistry SB RAS, Novosibirsk, Russia

E-mail: coronat@mail.ru

In the paper peat weight losses and a rate of the process in a poor fen, raised bog and ridge ecosystems
of southemn taiga wetland are characterized in connection with hydrothermal conditions.

Peatbog ecosystems play an important role in
global carbon cycle. Carbon balance includes ad-
mission (inlet fluxes) to the ecosystem and emis-
sion {mineralization fluxes) from the ecosystem
(Titlyanova, Tesarzhova, 1991). Admission of car-
bon is characterized by net primary production
value, mineralization fluxes — by CO, and CH,
emission value generating during organic matter
decomposition under aerobic and anaerobic condi-
tions, respectively. There is the scarcity of investi-
gations of carbon losses during vegetative decay
in mire ecosystems.

In 2006 field experiments were carried out to
define peat weight losses during decomposition in
Bakchar bog in the summer and autumn period
(June, 10 - October, 1). The bog is situated in the
eastern part of the Great Vasugan Bog (56° 51' N,
82° 51" E). The mean annual temperature is
-06 .. —1.6°C, with extremes from -18 to
+20.5 °C in January (the coldest month) and July
(the warmest month), respectively. The mean
annual precipitation is 400 — 500 mm. The frost-
free period is usually 90 — 105 days, and snow
cover stays for about 170 days. The altitude vary
from 140 to 166 m above sea level (Western Sibe-
ria, 1963; Agroclimate resources..., 1975).

Samples of peat were placed in typical ombro-
trophic mire ecosystems — in a transitional part of
open treeless poor fen (gal'ya), in pine — dwarf
shrub — Sphagnum raised bog (ryam) and in a
ridge of a ridge-hollow complex. Elements of mi-
crorelief of the transitional part of gal'ya were large
waterlogged hollows with sedge — Sphagnum plant
community and hummocks with dwarf shrub —
cotton-grass — Sphagnum plant community. Micro-
relief of the ryam and ridges included hummocks
30 — 50 cm high and interhummocks. The depth of
water table was 10 — 15 cm in hollows of gal'ya
and 15 - 25 cm in interhummaocks of the ryam and
the ridge under the moss cover.

To place peat samples in the ryam and the
ridge some quantity of peat was taken away from
60 cm depth in the ryam. The peat consisted of
Sphagnum fuscum species, included 1% living
roots of vascular plants, its degree of decomposi-
tion was about 5%. To place peat samples in the

gal'ya a peat was taken away from 40 cm depth in
gal'ya’s hollows. The peat consisted of Sphagnum
fallax species, included 5% living roots of vascular
plants, its degree of decomposition was 10 — 15%.
Both sorts of peat were dried, 2 g peat portions
were put into nylon bags. The bags were placed in
gal'ya's hollows on 10 and 30 cm depth, in ryam’s
and ridge's hummocks— on 10 cm depth, in inter-
hummocks of the ryam and the ridge — on 30 cm
depth, i.e. the samples were placed above and
below water table level. The experiment was
started in June; 5 — 8 samples were taken from
each plot and depth several times a summer and
in the beginning of October. The samples were
dried and weighed.

Measurements of water table depth were car-
ried out several times a summer. The water table
level in gal'ya was 10 cm higher in comparison with
ryam's interhummocks, and peat decomposition in
gal'ya was under condition of high watering (Fig. 1).

Date
14.06 30.06 25.07 01.10

§ 5
£
2 10 Gal'ya
o e = ———-
o 15 A - - =-
®
T 20 A
2
4 -
= 25 Ryam

30 -

Fig. 1. Water table depth in the transitional part of gal'ya
and interhummocks of ryam during experimental period.

Measurements of temperature were carried
out one time per three hours during the experi-
mental period using temperature cells. The aver-
age temperatures during the experimental period
were 12.5 °C and 11.7 °C on 10-cm and 30-cm
depth, respectively, in transitional part of gal'ya,
and 12.2°C and 8.4 °C on 10-cm and 30-cm
depth, respectively, in ryam. The daily range of
temperature is depended on the depth (Fig. 2).
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Fig. 2. Range of temperature value (°C) during three days (July, 1 - 3)
on 10 and 30-cm depth in the transitional part of gal'ya and the interhummock of ryam.

On the 10-cm depth daily amplitude of temperature
was 5 — 10°, the higher values were observed in
ryam. On the 30-cm depth there was no daily am-
plitude of temperature but peat decomposition in
gal'ya was under the more warm conditions in
comparison with ryam.

The peat weight losses during decomposition
was connected with water table depth and tem-
perature considerably (see table). Hummocks in
the ryam and ridges were warming up and aer-
ated at summer period, peat decomposition pro-
ceeded intensively, and the weight of peat in the
end of September was 1/4 — 1/3 of the initial
weight on 10 cm depth. On the 30 cm depth un-
der anaerobic conditions and low temperature the
weight loss was at most 5 — 6%. In gal'ya the peat
weight loss during decomposition differed less on
both depths. High watering and deterioration of
oxygen supply caused low values of peat losses

in comparison with hummocks of ryam and
ridges.

Peat weight decrease took place during all the
vegetative period and relative rate of decomposi-
tion was (g a day per 100 g of peat):

In ryam during earliest 2 — 3 weeks on 10 cm
depth — 0.75, on 30 cm depth — 0.31; during poste-
rior period on 10 cm depth — 0.25, on 30 cm depth
— about O;

In gal'ya during earliest 2 — 3 weeks on 10 cm
depth — 0.19, on 30 cm depth — 0.25; during poste-
rior period on 10 cm depth — 0.11, on 30 cm depth
-0.04.

Thus, during earliest 2 — 3 weeks the relative
rate of decomposition was the most high in all eco-
systems and on the different depth. Afterwards the
rate of the process became slower right up to its
stopping on the 30 cm depth in the ryam. Decel-
eration of the process was observed in July.

Peat weight losses (% of initial dry weight) caused by decomposition on Bakchar bog
during vegetative period 2006

Ecosystem Peat weight losses at the depth, cm
10 30
Gal'ya (transitional part) 13+1.5 9+1.0
Ryam 34140 5+15
Ridges 25+45 6+1.8
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PACMPERENEHUAE NPOAYKLIMA W 3ANACOB ®UTOMACCHI MXOB

M0 WHPOTHOMY TPARMEHTY

H.I. Kocbix

UHcTuTyT nouBoBeaeHuA n arpoxumun CO PAH, Hosocubupck, Poccun

E-mail: kosykh@issa.nsc.ru

Om+oweHue npodyKyuu K 3anacam 3eneHol ¢umoMacchi cghazHO8bIX MX08 MaKCUMaILHO 6 HOXHOU
matize 3anadnol Cubupu. C npodsuxeHueM Ha ceeep U Ha 02 OM maexHoU 30Hb! Ko3ghguuueHm 3¢p-
hekmuesHOCMU Npupocma CHUXaemcs u MuHuMyMa docmuzaem npu Hedocmamxe enazu (necocmens)

unu menna (necomyHopa).

CdarHoBble Mxu ABNAKTCA AOMUHAHTaAMKU ONNn-
roTpocHbIX ¥ Me30TPodHbIX ToptaHbix 6onoT 3a-
napHoi Cubupu. Hanbonbluero pacnpocTpaHeHus
OHW OOCTUraloT B TaeXHOW 30He. B necotyHape u
TYHOPE Ha NOBLILEHHbIX ANEeMeHTax penbeda, Ha
Mep3noTHbIX Byrpax, rae ux AONs He npeBbiaeT 5
- 10% nnowaau, OHKX yCTynaloT cBoe rocnoAcTeo
nuwanHukaM. Ho OHKM COXpaHAIOT AOMUHUMpPYIOLLee
NONOXEeHWe Ha NOHWKEHHbLIX 3neMeHTax penveda
— B MOYaxuHax. Ha lore, B NneCOCTENHON 30He, OHK
OOMUHUDYIOT B PAMAXx, KOTOpbie ABNAIOTCA HEOTL-
eMnemMoi Yactblo navgwadta necocrenu. 3ene-
Has uTOMAacCca MXOB U WX NPOAYKUUS ABNAIOTCH
OCHOBHbIMM  COCTaBAAOWMMK  BUONOrMYECcKoro
KpyroBopoTta Ha 6onotax: ux AONA MOXET AOCTH-
ratb 60% ot 0buwux 3anacos cuTomacchl U Npo-
DyKunu akocuctembl. Lienbio aaHHon paboTtwl se-
NANOCHL onpefeneHne B3auMOCBA3n 3eneHon u-
TOMACChl U NPOAYKUUN CharHOBbLIX MXOB B Pa3HbIX
30Hax 3anagHon Cubupwn. Jlerko onpepensercs
3enenHasn (puTOMacca MXOB, B KOTOPYIO BKIMOYEHA
dpakuus 3eneHbiX anukanbHbiX Bepxywek u
hpakuna Hanbonee cuUnNbHO OKpalweHHbIX crebnen
(2 — 7 cM ) c BETOUKAMU ¥ NUCTLAMMK, BblaENeHHas
NO MHTEHCWBHOCTU UBETA B BEPXHEW YacTu pacTte-
Husa. TpyaoHOCTM npeacTaBnaeT onpeaeneHue
NPoAYKUUW CHArHOBLIX MXOB, KOTOpas paccuuTa-
eTca no 3anacy ¢utoMacckt ctebnsa (r), npupac-
Tawulero 3a onpeaeneHHbIn NPOMEXYTOK BPEMEHU
(rom) Wa eauHuue nnowaaw (am?). Mpoaykuws
cartoBsIX MXOB OnpeaenseTcs MeTOAOM «MHAM-
BUAYyanbHbIX METOKY,

AHanu3 6a3bl AaHHbLIX, KOTOpas BknovaeT 647
onpeaeneHnWin 3anacos 3eneHon duTomacchl U
npoaykuumn carHosbix MxoB Ha 6onotax 3anap-
HOW Cubmpu pasHbIX 30H, CO3QaHHOW B TeyeHwue
nocneaHux 10 net (1996 — 2006 rr.), nokasan Bbl-
COKWi ypoBeHb B3aWMO3aBUCMMOCTH, C k03hdu-
UMEHTOM Koppensuumn pasHbiM 0,8. Ha ocHoBaHum
ypasHeHuh perpeccun Gbinu BbiAeNeHs! TpU rpyn-
nui No senuuunHe 3chdekTUBHOCTU NpupocTa coar-
HoBbix MxoB (ANPMX0B), KOTOpble NpUypO4eHbl K
pasHbiM 30Ham. K nepeoi rpynne ¢ HanbonbLuvm
koaddpuumentom (0,67) oTHocATCA CdarHoebie
MXW, pacTywue B YCNOBUAX C AOCTATOYHbIM KOMK-
4YecTsOM Tenna W Bnaru B NOA30HE I0XKHOW Tanru
(tabn. 1). B toxHOW Taitlre Mxu pasBuUBalOTCA B
pa3HbIX 3KONOFMYEecKux ycnosusx Haubonee pac-
NPOCTPaHEHHBIX 3KOCUCTEM: Me30TPOdHbIE TONU U
MOYaXWHb!, ONUIOTPOMHLIE MOYAXUHLI B KOM-
nnekce ¢ rpsaamu, pAMbl U Apyrue 9KOCUCTEMbI.
CdarHoBble Mxu, Takme kak Sphagnum fuscum,
pasBMBAalOTCA HA KOuKax rpsag v pamos, S. angus-
tifolium, S. magellanicum — y NOAHOXbA KOYeK.
B onuroTpoHbIX MOYaXuHaxX C HEAOCTATOYHbLIM
MUHEpanbHbIM NWTaHMeM Hauwbonbwero pacnpo-
cTpaHeHus gocturaiot  S.balticum, B me3oTpod-
HbiX TONAX C AONOMHWUTENbHLIM NUTaHWEM — S.
majus, S. jensenii, S. papillosum. B ycnosusx 1ox-
HOW Talnrv NPoOAYKUUA ITUX MXOB AOCTUraeTCA He-
bonbwKMK 3anacamu 3eneHon (puToMaccsl, U Ao-
na 3eneHon UTOMAcChi MOYAXUHHBLIX MXOB CO-
craenset 30 — 50% NUHEAHOro rogoBoro NPUPOC-
Ta. Hanbonee pes3ko pasnuyaloTcs MOYaXMHHbIE

CooTHoweHue 3anacoB 3eneHon uromacchl (x) u npoaykuun (Y) Ans charHoBbIX MXOB Ppa3HbLIX 30H:
K03 DULHEHT ypaBHEHUA perpeccuu, BenuYnHa NeTepMuHaumuu

KoadhduumeHt KoacppmuumeHT

lFeoboTaHu4eckne 30HbI U NOA3OHbLI ypaauerﬁf chlerpeccuu netep :ﬁm az w (R2) n
NlecotyHgpa 0,49 £ 0,01 0,72 40
CeBepHas Taira 0,59 + 0,01 0,59 316
CpegHan Tawra 0,55+0,01 0,51 179
KOxHasn Talra 0,67 + 0,01 0,80 105
Necocrent 0,38 £ 0,03 0,40 7
Mo scem 30Ham U Noa3oHam 0,57 + 0,01 0,59 647
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MXWU. B ME30TPOMHbLIX MOYaXuHax 3eneHas ¢uTo-
Macca Mxa (OTOCHUHTE3UpYET MEHblIe roaa, a B
ONUroTpogHbIX MoYaxuHax — bornee nonyropa ner.
B uenom, yem Gonsbwe roposoin NpUpoCT cgarHo-
BbiX MXOB, TEM MeHblle Aons ero OTOCHHTEe3U-
pyloueit yactu. MNMoatomy, onpepensa nNpoayKUWIO
MXOB TOJIbKO NO 3€NEHON 4YacTn, Mbl MOXEM Heno-
OUEHWUTb UNKU NepeoLEHUTL 0BLLYIO NPOAYKLUIO.

Ko BTOpOi rpynne OTHOCATCA MXW, KOTOpbie
MMEIOT MaKCMManbHOE pasBUTME B CpeaHen W
CeBEepHON Tailre B ONUIOTPOGHBLIX rPRAOBO-
MOYaXMHHbLIX BONOTHBLIX Maccusax U B ME30TPod-
Hbix 6onoTtax. B cesepHon Taure Ha nnockobyrpu-
CTbix 6oNnoTax, HECMOTPS Ha Hanuuue MepanoTbl,
carHoBble MxU Ha Mep3nbix Gyrpax nnockobyr-

pucTbix 6onot 3aHumalot 4o 50% nnowaau. B ue-
noMm, ¢ npoaBuMXeHMeM Ha ceBep 3P PEKTUBHOCTL
NpUpPOCTa CHWXKAEeTCA, W B CpegHen Taure oHa
paBHa 0,55; B cesepHoint — 0,59 (puc. 1). B cpen-
Heu Taire S.fallax, S. majus, S.ripanum, Haxo-
AAck B coobLlecTBe ¢ ocokamu, 3aHuMaloT Haubo-
nee me3oTpodHble OKpauHbl Bonota unu Mecra
6onee Ooratbie N0 MUHepanbHOMY nuTaHuio. K
JTON Xe rpynne OTHOCATCA MXM, KOTOpbIe MOryT
pa3suBaTLCA KaK B MOYaXMUHax ¢ u3bbiTkoM Bnaru
(S.compactum, n gp.), Tak U Ha rpspax c ee He-
poctatkoM (S. nemoreum, S. angustifolium, S.
magellanicum v ap.). 3Tn mxu pactyT B coobuie-
cTBax C APyrMMW MXamu U peako BbICTYNaloT Ao-
MUHAHTaMW.

*
A
6t y = 0.6778x (1oxHasn Taiira) ¢ i
2 _
R*® =0.8003 y = 0.5866x (cesepHasn Taiira)
| / A R?=05854
(o]
a 47 (s " y = 0.5526x (cpeamsisi Taiira)
2_
= ¢ ﬁﬁs A . ..- R?=0.5111
L- 3 o M o
S A ° ¢ N y = 0.4975x (necotyHapa)
< A . o 8 R? =0.7235
2r O. ‘50 A .‘ .
= 0.375x (necocTens
- % &HNe y > ( )
ANl oy R? = 0.4032
1 r A ®
®
g
1 1 1 1 L ] J
0 2 4 6 8 10 12 14

3anack! 3eneHon putTomacchl, r/m?2

Puc. 1. 3aBUCMMOCTL NPOAYKUMKN CharHoBbiX MXOB OT 3aNacoB UX 3eneHon puTomacchi

B necotyHape u3-3a HepocTaTka Tenna npu-
pocT 3aMepnseTca U koahUUMEHT CHUKAETCA A0
0,49. B 30He necoTyHApPLl MOXOBbLIE AEPHUHLI CO
S. fuscum, S. russowii BCTPeEYalOTCA NO Kpat
mep3nbix 6yrpos nnockobyrpucteix Gonot. Pac-
npoctpaHeHue carHoBOro mxa Ha Oyrpax cHu-
xaeTtca 0o MuHumyma. OnurotpocHble MOYaXWHbI
psgom ¢ 6yrpamu npoTauBaioT U 3[echb YCrnoBus
ANA pa3BUTUA MXOB B NecoTyHape Haubonee 6na-
ronpuaTHbl. MovaxuHHble Mxu (S. lindbergii, S.
balticum, S. fallax, S. riparium, S. majus v ap.) se-
NATCA AOMUHAHTAMU Ha CaMbIX HWU3KUX dNEeMEH-
Tax mMukpopenseda. 3T MXU NpuHaanexarT K mMo-
YaXWHHOW runepruapodunLHO rpynne U Nnoxo
nepeHocaT nepecbixaHue. Wx ronoson npupoct

3aBUCUT OT 3anacos 3eneHon uTomaccul. 3ene-
Hasa ¢uTomacca carHoBbix MXOB ONUrOTPOHbIX
MOYaXWH B8 YCNOBWUAX NECOTYHAPbI COXPaHAETCA
Heckonbko net. lNoatoMy B necoTtyHape Habnio-
RAOTCA MaKCMManbHble 3anacbl 3eneHon ¢uTo-
maccel MxoB. BeposTHOo, aomuHaHuT (S.balticum,
S. lindbergii) apanTuposaH k ycnosuam 6egHoro
MUTAHWA U COXpPaHSIeT HeCKONbKO neT nuTaTens-
Hbie 3NeMEHTbHI B CBOMX 3eneHbix vacTtax. K aton
Xe rpynfie MWHUManbLHOro NPUPOCTa MXOB OTHO-
CATCA MXM, KOTOpble pacTyT B necoctenu. Cdar-
HOBblE MXW B NECOCTeNnu HaxoOATCA Ha I0XKHOW
rpaHuue CBOEro pacnpoCTpaHEHWUR, U B YCNOBUAX
HepocTaTka snarn 3EEKTUBHOCTL UX NpuUpocTa
cHmkaetca Ao MuHumyma (0,38). K aron rpynne
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OTHOCATCA ccarHoBbie Mxu, KkoTopble obpasyior
KOYKM B psmax necocrenu, takue kak Sphagnum
fuscum, S.angustifolium, S.capillifolium. OHun BbI-
AepXuUBaIOT 3HAYUTENbHOE W ANUTENLHOE BbICHI-
XaHue B TeyeHue BereTaunoHHoro nepvopa. Mo-
YaXWHHbIE MXU 30€Cb MPAaKTUYECKU HEe BCTpeva-
loTCA. '

OTHowWweHue NpoayKuMK K 3efieHon dutomacce
mxoB uameHsetca ot 0,7 ao 0,3 n no ybuiBaHuio

3TOr0 NoKasaTens U3y4YeHHbie 3KOCUCTEMbl obpa-
3y10T pAA: ME30TPOMHBIE MOYAXKWHDI I0XKHON Tanru
— psabl — Oyrpbl — pAMbLI NecocTtenu — Onuro-
TPOHLIE MOYAXKMHBLI NECOTYHAPLI. ony4eHHble
COOTHOLWWEHUA npegnaraeTca ucnonbL3osaTtb ANK
6GbLICTPOW OUEHKM NPOAYKUMK CharHOBbLIX MX0B B
60NOTHLIX 3KOCUCTEMAX MO 3anacaM UX 3eneHon
¢duTOMacchl, onpeneneHHbIM B KOHUE Beretauu-
OHHOroO Ce30Ha.
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OLIEHKA 3ANACOB YTNIEPOJA B N0YBAX NPUPOJJHBIX KOMMIEKCOB
bOJIOTHbIX CUCTEM CPERHEW TAMTW 3ANATHOM CHBUPH
HA TEOMHOOPMALIMOHHOW OCHOBE

C.A. Kyopsiwoea, J1.10. Qumy

UHcTutyT nousoBeaeHus u arpoxumun CO PAH, HoBocubupck, Poccusa

E-mail: sya@issa.nsc.ru

lNpedcmaenena oyexka 3anacoe yznepoda e noyeax 6omomHbix cucmemM 3anadHol Cubupu, nposedeH-
Hol € ucnonb3oeaHueM 2eouHgopmayuoHHol cucmemsbl (MMC) u ¢ yuemomM munonozauu nasdwaghma u
nnowadHo20 COOMHOWEHUSI CMPYKMYP NNOYEEHHO20 N0KPOEa.

KonuuectseHHoe onucaHue COBpPEMEHHOTO reo-
rpacu4ecKoro n BPEMEHHOrO pacnpefeneHns 3a-
nacos MOYBEHHONO OPraHUYEcKoro yrnepoga B
pamkax rnobanbHOro yrnepoaHoro uukna umeer
0ocobylo akTyanbHOCTb, TaK KakK MOYBbI, COMMacHo
naHHbiM MIFAUK, B TOM uucne u B MmacwTabax
NNaHeTbl, ABNAIOTCA OCHOBHLIM pe3epByapoM Op-
raHU4YEeCKOro yrnepoaa, KOTopbid  COAEPXUT OKOMO
80% ot ero obuwMx 3anacoB B HA3EMHbIX 3KOCU-
ctemax. B cpeaHen Taiwre 3anapgHoi Cubupu, B
COOTBETCTBUM C OLIEHKaMK1, NPOBEAEHHbIMUK Ha OC-
HOBE CO3AlaHHOW nofg pykosoacTeom AA. Tutns-
HoBOW 6a3bl AaHHbIX «OpraHuyeckun yrnepog» u
No AaHHbIM  KapTorpaM4eCcKOU OLEHKW 3anacoB
OpraHu4eckoro yrnepoga TeppuTopuM XaHTbi-
MaHcuiackoro AO, nyn yrnepoaa, acCOLMMPOBaH-
HbIA C NOYBEHHbLIM OPraHUYECKUM BeLLeCTBOM, COo-
crasnset 70,4% (TutnaHosa u ap., 1998; Atnac
XMAQO, 2004). BbiCOKMM W CBEPXBLICOKUM YpOB-
HeM 3anacoe yrnepopa xapaxrepusylotcs 6onot-
Hble 3KOCUCTEeMbl, TopdsaHbie u TopgdaHo-6onor-
Hbi€, NOYBbI KOTOPLIX coaepxaT 39% NOYBEHHOro
yrnepoaa pervoHa. Mousk! ruapomopgHoro psaa
— TOpdAHO-NOA30MbI U aNNIBUANBHO-O0NOTHLIE —
COCTaBnNAT rpynny no4e €O CPeaHWM YPOBHEM
3anacos. 3oHanbHble aBTOMOpP(HbIE rneeso-noa-
30MUCTbIE U NOA30ONUCTLIE MOYBLI, 3aHUMaloLlue 8
U 12% TeppuTOpuUM, BXOAAT B IPYNNy C OHEHb HWU3-
KUM U HU3KUM YpPOBHEM 3anacoB yrnepoaa — 0,3 u
8%.

MpueeaexHble, oueHkU 3anacos yrrnepoga no-
Ny4eHbl C UCNONbL30OBAaHMEM aHanu3a UMeIoLMXCA
TEMaTUYECKUX KapT, Ha KOTOPbIX MO NpUYUHE
mernkoro macwraba unu HegocTaTka MHOopMaumn
cnabo oTpaxeHa nNpPOCTpaHCTBEHHAsi AQUHaMUKa
60noTHLIX 3kocucTeM. PacueTol nnowiane#w nou-
BEHHbIX apeanoB AO0BONbHO 4AaCTO OCHOXHAITCA
u3-3a cybbekTMBHOrO noaxoda nNpU BblAeneHuw
KOHTYPHbIX rpaHuLl WNU NPaKTUYECKUX TPYAHOCTEN
y4yeTa NOYBEHHbLIX Pa3HOCTEW, WUMEIOLUX CaMo-
CTOATENbHOE 3KOMOru4eckoe 3HaueHWe, HO 3aHu-
marowmux Hebonbwue nnowanu. B Hawen pabote
OLeHKa 3anacos yrnepofa B NOYBEHHOM MOKPOBeE

Knovesbix ydactkoB, Ceepo-COCbBUHCKOH BO3-
BblleHHOCTH, KoHauHckon u CpegHeobCkon Hu3-
MEHHbIX PaBHUH NpOBEAEHa C YYETOM TUNONOIUM
naHpwadTa ¥ NAOWAAHOrO COOTHOLWEHUA CTPYK-
TYP NOYBEHHOro NOKpoBa (puc. 1).

B kavecTBe UCTOYHWUKOB MH(POPMaLUK B paboTe
MCNOMb30BaNUCL cpeaHemMacwiTabHbie NOYBEHHbIE
KapTbi KNKOYEBbIX Y4aCTKOB, COCTaB/IEHHbIE NO Ma-
Tepuanam aewndpupoBaHUs KOCMUYECKUX CHUM-
koB Landsat Bbicokoro paspelseHus. OCHOBHbLIM
METOI0M MHTEPNpPETaUun KOCMUYECKUX CHUMKOB
CRYXMNo kKnaccnpuumposaHue CnekTpanbHoro u3o-
6paxeHus B nporpammHoi cpeae Erdas Imagine ¢
nocneayowen sekropusauven B ArcGis.

B pesynetate aHanusa nNONYYEHHLIX Hamu
AaHHbIX YCTaHOBNEHO, W4TO 3anacbl yrnepoaa
(OpMUPYIOTCA B TECHON 3aBUCUMOCTU OT THNOMO-
MM ¥ NNOWAAHOr0 COOTHOLIEHUA NOYBEHHbIX
apeanos. Ha «kmouesoM yuyactke Cesepo-
COCbBUHCKOW BO3BbLILWEHHOCTW nnowans Topds-
HbiIX 1 TOP(AHO-60NOTHLIX NOYB, KOTOpPblE BHOCAT
OocHOBHOW Bknag B Giogpket yrnepoga (52%), co-
craenseT 24%. bnuskme no pasmepy nnowiagu
3aHMMAIOT rNeenoa3oNUCTbie 1 TOpPAHO- U Top-
daHncTo-noasonucTelie nousbl (23 u 25%), oaHa-
KO #X BKnag B 06U 3anac 3HAYUTENbHO MEHbLLE
— 18 n 8%. HuskonpoayKTUBHbLIE NOA30NbLI annio-
BUaNbHO-XENe3ucTble 3aHumalnt okono 10%
nnowagu, Ho ux Bknaa MuHumanen — 0,7%. O6-
wmi 3anac cocraenseTt 163347,0 T yrnepoga Ha
sbigen. lnowapHoe COOTHOWEHME HA y4acTke
KoHauHcKOn HuaMeHHocTu 6onee auddepeHum-
poBaHHoe — apeanbl TOpdAHbIX U TOpdhsAHO-
6onoTHbIX Nous 3aHumaloT 38% nnotagu, NoA3o-
nbl UNNoBUanbHo-XenesucTole — 27% W ot 4 no
10% nnowagu 3aHATO APYrMMU MOYBEHHLIMW THU-
namu. O6wun 3anac yrnepoga Ha AaHHOM Knioue-
BOM y4acTke cocrasnser 26395,1 1 Ha Bbigen, u3
koTopbix 72% HOPMUPYIOTCA 3a cuyeT TOpgsHO-
60NOTHBIX NOYB, AONS BKNAAA OCTanNbHbLIX NOYBEH-
HbiX TUNOB KpaWHe He3HauuTenobHa. B nouseHHOM
nokpose kNw4esBoro yyactka Mpuobckon HU3MeEH-
HOCTU Haubonee WWPOKO NpeacTaBneHs! NOYBbLI
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BEPXOBbIX TOPOSIHMKOB — 53% OT 06uei nnowa-
an. B o6wunii 6romxeT yrnepoga unx Bkag cocTaB-
naetr 6onee 82%. TopdsAHble W TopdSAHUCTbIE
NMoyBbl HM3MHHbLIX 6010T dhopmupytoT 11% OT 06-
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Lero 3anaca, Bknag OCTa/lbHbIX MOYBEHHbIX TU-
nos He npesbllWwaeT 3%. Bcero Ha CpegHeobckom
yyacTke doopmupyetcsa 183751,2 T yrnepoga Ha
Bblaen.

Puc. 1. 3anacbl opraHuyeckoro yrnepoga (1) B mo4BeHHbIX Bblgenax (2) K1oyeBbIX yHacTKOB
CeBepo-CoCbBUHCKOI BO3BbIWEHHOCTU (A), KoHauHckoin (B) n CpegHeobckoii (B)

NINTEPATYPA

1. Titlynova A.A., Bulavco G.l., Kudryashova S.Ya, etal. The Reserves and Losses of Organic Carbon in the Soils

of Siberia Il Eurasian Soil Sci. — 1998. - V. 31. — Ne 1. — P. 45 - 53.
2. ATnac XaHTbl-MaHCcuiickoro aBTOHOMHOro okpyra — Krpbl. T. 2. Mpupoga, akonorus. — XaHTbl-MaHcuiick; Mock-

Ba, 2004.



Digital Library (repository)
of Tomsk State University

Section 3. Primary Production and Carbon Accumulation

3ANACHI W NEPBUHHAA MPOAYKLIWA 1PEBOCTOEB

HA OCTABNEHHBIX KAPbEPAX TPYHTA B YCIIOBUAX
CEBEPHOW TAMTW 3ANAJHOU CUBUPU

n.[]. Maxamkos, A.B. l'yyy, O.B. Mo3aneeckui

MucTuTyT nouBoBeneHun u arpoxumun CO PAH, HoBocubupck, Poccuna

E-mail: makhatkov@mail.ru

B cmamee paccMompeHo COCMOsAHUE PacmMumensHOCMU Ha OCMasIeHHbIX Kapbepax 2pyHma 6 palioHax
Hegpmedobuivu. [NpusedeHs OarHHbIe No 3anacaM, cmpykmype u 208udHol npodykuyuu dpesocmoes.

JestencHOCTL nNpeanpuATMA  HedTerasoBoro
komnnekca 3anagHoit Cubupu cesizaHa ¢ 6onb-
WnM 06BbEMOM CTPOMTENLCTBA HACbIMHBLIX COOPY-
XKEHWNR, 4TO NpMBOANT K 0OpPa3OBaHMI0 MHOrOYMC-
NEHHbIX KapbepoB rpyHTa. 3T, AOCTATOMHO TH-
MUYHBIE TeXHOreHHblie 0bpasoBaHus, B8 U3BECTHOM
CTENEHN U3MEHAIOT PacTUTENbHLIA NOKPOB Teppu-
Topui M 0bwun H6anaHc yrnepoaa Ha HUX.

30HanbHLIM TUNOM 3AeCb ABMAITCA NOA3ONU-
CTble NouBbl, CHOPMUPOBAHHBLIE B YCNOBUSX AOC-
TaTOMHOW APEHWPOBAHHOCTM U NPOMbIBHOMO BOA-
HOro pexvma. oa3onbl OTANYAINTCA HU3KUM NpU-
poAHbLIM NNOAOPOAUEM, KUCNOW peaKkunen, ManbiM
cofiepxaHuem rymyca, 6eccTpykTypHocTbio (Cmo-
neHues, 2002).

PacTuTenbHOCTb  UCCheayemMon  TeppuTopuu
OTHOCUTCA K NOA30He cesepHow Tanru (Kpbinos,
1961; PactutenbHbln nokpos..., 1985). Passutune
NEeCHON pacTUTENbHOCTU 34eCb NOAYUHEHO NOMMU-
MO 30HaNbHbLIX U NPOBUHLUANLHBIX YCNOBUIA OCO-
6EeHHOCTAM NOBEPXHOCTHbLIX OTNOXeHuin. B Gonb-
LWMHCTBE cny4yaes 310 — nubo necyaHsle, nubo
CYrnUHUCTbIE OTNOXEHUNA. Ha necuaHbix nogsonax
pacnpocTpaHeHsl COCHOBbIE NULWANRHUKOBLIE U 3e-
NEeHOMOWHO-NUIlanHUKoBbIe neca. Ha cyrnuHm-
CTbiX BoAopasfienax B aBTOMOPMHbIX YCNoBUAX
dOpPMUPYIOTCA  30HamMbHblE 3€NEHOMOLWHbIE ¢
NUWAaAHUKOBO-3eNEHOMOLWHBIE NOMUAOMUHARTHLIE
neca.

B uensx usyyeHus NPOAYKUMOHHOrO npouecca
Ha 3apacralowmx kapbepax 6binu BbLIGpaHbl ABa
Kapbepa, aKCnnyaTauusa KOTOpbIX B OCHOBHOM Gbi-
na 3akoH4yeHa okono 20 ner Hasag.

Mepsbin, Nec4aHblil Kapbep PacnonoXeH B He-
nocpencTeeHHon 6nusoctu ot r. Hosbpbcka. Ha
Kapbepe C(OPMMPOBANCA COCHOBbLIH MOMOAHNK.
Haubonee nnoTHbI ApeBOCTOH COCHLI Ha 6opTax,
6onee pefkvuit — Ha BbINOMOXEHHOM OHWLLE Kapb-
epa, a 30Hbl npoesaa u rnybokue BbIeMKU NpaKTu-
4YECKN NULIEHbl pacTUTeNnbHOCTU. M3 apeBecHbIX
nopoa eauMHW4Ho BeTpevaetcs 6epesa. Hanow-
BEHHbIA NOKPOB CUMLHO pa3spexeH, obulee npoex-
TUBHOE NOKpbITUE He aocTuraeT 5%, npeactaBnex
B OCHOBHOM BEWHWKOM Ha3eMHbiM, OpycHukoM,

uBaH-yaeM. Ha Gonbwen 4acTu TeppuTopun Ha-
6niogaetca nepesesalue necka. KopHesas weika
HEKOTOPbIX MOMOAbIX COCEH 3acbinaHa Ha 10 —
15 cM. BTOpO#, CYrMUHUCTLIA Kapbep pacnonoXeH
B 18 kM 3anagHee r. HosbGpbcka, 86nuM3n aoporu
Hosbpeck — CypryT. Ha kapbepe K HacTosLEMY
spemeHn copmuposanca 6epe3osbiii MONOAHSK.
Hanbonee nnoTHO 3apocnu BbiNONOXEHHLIE NPU-
NOAHATHIE Y4YaCTKM AOHMUUIA Kapbepa M nonorue
cknoHbl. Obujee NPOEKTUBHOE MNOKPLITUE HANOM-
BEHHOr0 NOKPOBA B Pa3HbiX MecTax Kapbepa Bapb-
upyet ot 5 o 60%. OH npeacTtasneH B OCHOBHOM
ArOAHbLIMK KyCTapHUYKaMu, BEHHUKOM HA3EMHBIM W
3eneHbiIMM Mxamu — nneyposuymom Llpebepa u
8UAAMU NONUTPUXYMOB.

B uenom paboTbl nNo oueHke 3anacos ¢uUTO-
MacCCbi U NEPBUYHOW NPOAYKLUM APEBECHOIO Apyca
nposeaeHbl No obuwenpuuaTeiM Metoaukam (Mon-
yaHos, CmupHoB, 1967; YTkuH, 1975; No3aHsKos,
1968; Mosanskos, 1958; lMporpamma ..., 1965;
MNporpamma ..., 1966; Pemesos, 1959; Opnos,
1967) ¢ HekoTOpbiMM M3MeHeHuamu. Ha oboux
kapbepax 6binu 3anoxeHbl npobHbie nnowaam
NPAMOYronbHOi hopmbi (Ha necyaHoM — 20x50 m,
Ha cyrnuHucToMm — 10x20 m). MoapocT Ha necya-
HOM Kapbepe Y4YuTbiBancs Ha Bcen npobHoA nno-
waaum (NM), a Ha CyrNMUMHAUCTOM — Ha yYeTHbIX Nno-
wagkax B AByx TpaHcekTax BHyTpu M.

Bcero 6bin0 otobpaHo 71 moaens 6epesbi u
68 moaenen cocHbl. Mpoaykuva Haa3eMHOW vac-
TV fQepeBbeB onpeaenanacs Kak Cymma Beca nu-
CTbEB UNW XBOW MOCNEAHEN reHepauuu, OAHO-
neTHux noGeros U pagnManbHOrO NpupocTa CTBO-
na u serteed. 3anackl NOA3EMHON uTOMACCHI
U3y4yanucb MEeToAoM MOHONUTOB, NO 10 Ha Kax-
AOM Kapbepe, U pacKkonkoW KOMNEBOW 4YacTu Mo-
AenbHbIX AepeBbes.

MonynAauuMs COCHbI Ha nNecyaHoM Kapbepe
npeacTaeneHa B OCHOBHOM MONOAbIMKA 3K3EMNNA-
pamu BbicOTOX A0 1 M B Bo3pacTe oT 6 no 15 ner.
NokanbHbIW MAKCUMYM YUCNEHHOCTH Habniogancs
Ana noapocta BbicotTou Ao 130 cM. Ycoxwmux co-
CeH HeMHoro, u 3To HebonbluMe CocHbl, Ao 50 cM.
Kpome coceH oTMedeHo Hebonbllioe KONUYecTso

http://vital.lib.tsu.ru
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6epesbl U MBLI. B LLENOM, COMKHYTOCTb PEBOCTOS
HeBbICOKas, U 0TNag COCeH CBA3aH CKkopee BCero
He C BHYTPUBUZOBOW KOHKypeHuuei, a ¢ nepese-
BaHMEM necka, NPU KOTOPOM MOnoabie 3K3eMnns-
pbl okasbiBawTca norpebeHHbiMU. Cyas no 6onb-
LUOMY KONWYECTBY COCEH HUXE 1 M U NPUCYTCTBUIO
CesHUEB, Ha TEpPPUTOpPUKU Kapbepa NpoaonKaeTcs
noceneHue COCeH U yBeNu4eHue YUCNEeHHOCTU No-
NyNALUUN COCHbI.

TecHyl0 3aBUCUMOCTb OT BbLICOTbHI U AMameTpa
NOXa3biBalOT CyMMapHbIA 3anac CTBONa, BETBEW,
XBOM U FOAUYMHAN NPOAYKUMA CTBONA 3a nocnea-
Hue 5 net. ®pakuum uToMacch nogpocta, T.e.
COCEH HUxe 1,3 M, NoKa3anu TeCHYI0 3aBUCUMOCTL
OT BbICOTHl CTBONMKA, NPUYEM CaMYI0 TECHYI0
3aBMCMMOCTbL NOKasanu nNpupocTbl 3a nocnegHue
3 ropa.

B crpykrype cuTtomMaccsl NOnynauuu COCHbl U
ee roAMdHoro npupocta obpawaer Ha cebn BHU-
manue Gonblias gons 3anacoB U rOAWMHOW Npo-
AyKuuu XBOU AepeBbeB ¢ HEBONbLIUM ANAaMETPOM.
Jonn BeTBei U XBOM y NOAPOCTA 3HAYMTENBLHO
6onblue, 4em y kpynHeix gepesbes. C BO3pacToM
AONS CTBONOBOW ApEBECHHbI, T.€. ee Macca, yee-
nuuyuBaeTca, a AONA roAM4HON NPOAYKLUU CHWXA-
erca. O6wuin 3anac dhuToOMacchl COCHbI Ha ﬂﬂ co-
ctaBun 942,31 r/mM?, u3 kotopbix 505,49 r/M co-
crasnaer ¢>momacca cTBOnOB, 276,18 r/mM® - BeT-
Beil, n 160,63 /M — xsou. Bec packonaHHbIX KOM-
nevi nokasan AOCTaTOYHO TECHYI0 3aBUCUMOCTb OT
BbLICOTbI COCEH, NPAMONUHENWHaR 3aBUCUMOCTL Be-
Ca KOMNen OT BLICOTbI C KOHCTAHTOW TaKke Noka-
3ana AOCTATOMHO BLICOKYIO HAAEKHOCT. Pacuer-
Hbl BEC KOMNEeW cocTtasun 292,2 I'/M a BCex Kop-
HEBbLIX CUCTEM COCHbI — 461 r/m% OGumu 3anac
uTOMacchl KOPHEW COCHLI NO METOAY MOHONWUTOB
cocTaeun 168,7 + 35,5 r/m?, koneGnscb no paspe-
3am B l4peaabma|,mo WIMPOKMX npegenax — OT
54,34 no 360,5 r/M’. B BepxHeM cnoe, Ao rnybuHb!
10 cM, konebaHua 3anacos TOHKMX KOpHe#N (MeHb-
we 1 MM KU oT 1 40 2 MM) He3Ha4YUTENLHLI, KO3d-
vuMeHT Bapuauun 3gech He npesbiwaeT 27%.

B nonynsauuu 6epeabl Ha CYrMUHUCTOM Kapbpe
npeobnapatoT 6Gepesbl ¢ anameTpom 1 cMm. B aTom
Ke guamertpe oTMeYeHO Haubonblee KONU4YecTso
YCOXWIMX IKIEMNNAPOB, YTO CBUAETENLCTBYET O
HauaBlIemMca npouecce M3pexuBaHUs QpeBOCTOS.
NokanbHbIn MaKCUMyM YUCNEHHOCTH HabniogaeT-
€A WU B knacce guametpa 4 cM. 1o MoxeT GbiTb
CBA3aHO C KYPTUHHBLIM pa3MelLeHMEM ApPEBOCTOS,
Koraa 4acTb AepeBbeB Ha Kpalo KypTUHLI OKasbisa-
€TCA B CPaBHUTENBLHO NyYWWUX YCNOBMUAX poCTa.
MNonynauun, Takum obpa3om, npeacTaeneHa asy-
MSi COBOKYNHOCTSIMU — npeycnesalowuMu U oT-
cTalowumy B pocte ak3emnnsapamu. Cpeau npeyc-
NeBalowWux 3K3eMNNAPOB BLIAENAIOTCA Haxoas-
wmeca BHYTpU HacaxgeHua ¢ Gonee wunu MeHee
OYMLUEHHbIM OT BETBEA CTBONOM W Kpaessbie — C
HU3KOW KpoHoW. Obwas 4YMCNEeHHOCTL [epeBbes

6epesbl coctaBuna 13600 wr/ra. B coctase ape-
BOCTOAl U NOAPOCTa OTMEYEHLI UBbI, OCUHA, COCHA
¥ enb. Yuntbieaa 0CO6EHHOCTU NPOCTPAHCTBEHHOM
CTPYKTYpPbl HacaXAeHus1 kapbepa, MoaenbHbie ae-
peBbsa Oepesbi 0TOUpanuch U3 pasnnyHbIX YacTen
KYPTUH.

PacueT k03UUMEHTOB Koppensauwn nokasan
TECHYIO CBA3b (Ppakuuii PUTOMACCHI OT 3HaYEHUH
AvameTpa ¥ BbICOTbl AepeBbLEB.

BenuynHbl rogu4HOR CTBONOBOW ApeBECUHbI 3a
nocneaHue 5 neT U Macchbl KOpbl TECHO KOoppenu-
pYyIOT C AUaMeTpOM CTBONA.

OcHOBHOW 3anac U NPUPOCT ApeBEeCUHLI Haca-
xaenusn NN oBecneunBaeTcs 3a cyeT AEpeEBLEB C
avametpamu 4 — 5 CM, XOTA OHW COCTaBnSIOT
Tonbko 30% ot obuwero yucna creonos. Ha atn xe
AepeBba npuxoautca U Hawbonblias macca nu-
cTbeB. B yenom, obwuin 3anac Haa3leMHoM (bwro-
Macchl nonynsiuuu 6epesbl cocrasun 2878,1 r/im?,
a roguyHas npoaykuus cmonoeou ApeBeCHHbI
BMecTe C nucTeamn — 584.7 r/M°. 3a nocnegHue
5 net NpoayKuMA CTBONOBOW APEBECUHLI B HAcaX-
neHnu aospaCTana noYTU nuHenHo ¢ 172,6 no
333,7 /M. Cyas no CTpyKType HacaXaeHuss U
Haa3eMHoil duTomaccel, yBenvyeHue roandHoM
NPOAYKUUKU, NO Mepe YCUNEHNA W3PEKMBAHKUA
ApeBocTosn, B Gnnxanwme HeCKONbKO NET cTaHer
MEHEe BbIpaXEHHbIM, a npouecc notepu uro-
MacCbl CTaHeT NpUXOAUTL B paBHOBECHE C ee
nNpoAyKUuen.

3anac kopHewn bepes Kone6anc;| B pa3HbIX pas-
pesax oT 192 no 1330 r/M>. Mpwn nepecyete 3ana-
coB UTOMACCHI KOPHEW MO rOpU3OHTam U C Oo-
NONHEHNEM MacCbl KOpHeMn CpeAHue 3anacbl kop-
Hel Bepeani comaawnu 838,3 r/M?, MEepTBOM opra-
HUKN — 4092 /M. U3 3a 60NbLIOr0 KONKYECTBa no-
rpebeHHbIX OPraHWYecKMX OCTaTKOB W PbLIXNOCTH
rpyHTa pasmelleHue kopHei 6epes He uMmeeT yert-
KOW NpuBA3KKU K rnybuHe. bBonbluias 4acTb KOpHeW
pacnonoxeHa He TOMNLKO B NOBEPXHOCTHOM Cnoe,
HO K Ha rnybuHe 80 cM. B Heckonbkux paspesax
kopHun 6epesbl 6binn obHapyxeHbl rnybxe 100 cm.
MpumMeyatenbHO, YTO TOHKWE, NOrNOLWAOWME KOp-
HW pacnpegenexbl B npogune NoYTH paBHOMEPHO.
Bec komnel Gepesbl nokasan XOpowyl 3aBUCH-
MOCTb OT Auamerpa CTBoNna, koadduUMeHT Kop-
pensuwun coctasun 0,99. MonuHoMuanbHas hyHk-
uus BTOPOro nNopaaKa XOpOoWO ONUCLIBAeT 3aBu-
CMMOCTb BEca KOMNs OT AuameTpa y = 42,651x° +
+114,62x, rpe y — Bec KoMns, a x — AMameTp Ha
1,3 B cM (R° = 0,99). PaccuntanHbii BEC KOMNen
cocraeun 1004 51 r/m?, a Bcex KOPHEBLIX CUCTEM —
1842,8 r/m°.

MposenerHblie paboTbl NOKasanu, YTO UaMeHe-
HWA APEBOCTON 4Ype3BblHaWHO AUHAMUYHLI. Yuc-
NeHHOCTb nonynAuvMu Gepesbl Ha CYrMUHUCTOM
Kapbepe K HacToAWEeMy BPEMEHW, T.e. Npu BO3-
pacte oCHOBHOro nokonewus 18 — 20 ner, crabu-
nuauposBanacb M Havancs npouecc oTtnaga oT-
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cTallmx B pocte pacteHun Monynsauns CoCHbl Ha
necyaHoM kapbepe B 3TOM Xe Bo3pacTe, Hanpo-
TUB, NpPOAOMKAET YBENUYMBATL YUCNEHHOCTbL 3a
CYeT OCBOEHMUSI nporanuH. 3aeck NPUYUHOR oTna-
[la COCeH OCTaeTca nepeseBaHune necka.

FoguyHas npoayKuus ApeBOCTOeB, Haxoasn-
WUXCA Ha CTaaun MONOAHNAKA, NPOAONXKAeT Ha-
pactatb. B 6nuxaitume 5 net nonynsauus 6epesbl
HayHeT CHUXaTb NEPBUYHYIO FOAOBYI0 NPOAYKLWIO
u3-3a YCUNEHUN u3pexuBaHus apesocton. [lony-
NAUMA COCHbl elle He OcBOMNa BCIO AOCTYNHYIO
TEPPUTOPUIO, NO3TOMY WU FOAUNHAR NPOAYKUUS
3nect GyaeT Bo3pacTath elle HeKoTopoe BpeMms
BpeMsl.

MouyBeHHO-TPyHTOBbLIE YCNoBUA 0BOWUX Kapbe-
pos, 0COBEHHO CYrMUHUCTOro, OTNIMYAIOTCA NOBbI-
WEHHLIM cofepxXaHueM norpebeHHON opraHuku, B
OCHOBHOM — CTPOUTENLHOrO Mycopa. 370 cnocob-

crByeT (hOpMUPOBAHMNIO FNYBOKWX KOPHEBLIX CUC-
TeM, oCBauBaiOWMX NOYBEHHLIW cnok oo 1 M U
rny6xe. MoBbiLEHHOE coAepXaHue nuratenbHbiX
BELLECTB B PYHTE KapbepoB 3a cueT norpebeHHbiX
BO BpeMA pa3paboTku ApeBecHbIX OCTaTKoB, 3Ha-
UUTENbHO CHUXAET YPOBEHb KOHKYPEeHUuW Mexay
pPacTeHWsIMM Ha HayanbHbIX 3Tanax BOCCTaHOBNe-
HUS PaCTUTENLHOCTU U CNOCOBCTBYET yBENUYEHHIO
YUCNEHHOCTU NONYNALMK AlepeBbeB.

Ha ocrtaBneHHbiXx kapbepax 8 panoHe pabor
6bicTPO POPMUPYIOTCH ApeBeCHLIE LEHO3bl, B 00-
WKUX YepTax CXOAHblE C eCTECTBEHHbIMU NVOoHEp-
HbiMKU coobutecTBamu U XapaKTepusylouuecs MuH-
TEHCHMBHbLIMM NPOLECCaMKU aCCUMUNALUKMK U (Pukca-
uum yrnepopa. BoccraHosuTenbHas AuUHaMUKa
pacTUTenbHOCTU Ha OCTaBNEHHbIX Kapbepax seaeT
K (POPMUPOBAHUIO NECHBLIX COOBLIECTB, CXOAHbIX C
KOPEHHbLIMW.

http://vital.lib.tsu.ru
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SANACHI ®UTOMACCHI U TOU4HAA NPONYKLINA

BEPXOBbIX BOJIOT CPEHEN TAWTU

n.4. Maxamekos, H.IN. Kocbkix, C.A. PomaHyee

UucTutyT nouBoBeneHus u arpoxumun CO PAH, HoBocubupck, Poccun
E-mail: makhatkov@mail.ru, kosykh@issa.nsc.ru

Lanbi konuvecmeeHHble OYeHKU 3anacaM ¢bumomMaccsl, MOpMaccs! U nNpodykyuu ¢ y4emom OpesecHoz2o
Apyca e 6onomHbix akocucmemax cpedrel maleu 3anadHol Cubupu.

Bonota 3anagHo-CubUpCKO HU3MEHHOCTHU, B
TOM YuCne B npeaenax NOA3OHbI CpeaHen Tawru,
3aHUMAIOT 3HAYUTENbHbIE NNOLLAAU U UrPaloT Cy-
U{ECTBEHHYIO ponb B (hOPMUPOBAHUK YrNEepoaHOro
GanaHca, npu 3TOM MU3YYEeHWI0 NPOAYKUWOHHOIO
npouecca 6oNoTHbLIX 3KOCUCTEM yAENAETCA ropas-
DO MeHbliee BHUMAHUE, YeM U3YYEHMWIO NECHLIX
30HanbHbIX coobuwiecTs.

B kauectse obvekTa usyyeHus sbnuan r. Hux-
HeBapToBCKa Obln BbIGPAH AOCTATOMHO TUNUYHLIN
6onoTHLIN  MaccuB,  BKMIOYAWLWUA  rPSAOBO-
MOYaXUHHLIA KOMMNEKC U ero okanmneHuwe COCHO-
BbiM CharHoebIM pamMoM. PactutenbHble coobule-
CTBa COCHOBOro CarHOBOro psAMa u rpaa rpsao-
BO-MOYAXWUHHOFO KOMNMeKca CXoAHbl. [pesecHblit
APYC CNOXEH UCKNIYUTENbHO PeAKOCTOAHON HWU3-
KOpOCNOW COCHOW, B TPaBAHO-KYCTApHWUYKOBOM
Apyce npeobnagaer Mmopowka. 3HayuTenbHoe
y4actue B CnoXxeHun sipyca npuHumaloT Gepeaa
kapnukosas, OarynbHuk ©0nOTHLIA, xamepdadHa,
aHapomena, B MOXOBO-NULLIANHUKOBOM APYCe roc-
noacteyeT carHym Gypoiit.

Bonbwas 4acTb MOYaXUH TPRAOBO-MOMEXKUH-
HOrO KoMnnekca onuroTpodHbie. B TpaBsHOM Apy-
ce npeobnapaloT OcoKa TONAHaR, wWenxuepus u
nywuua pohkesartas, B MOXOBOM — cardyM Gan-
TUACKWIA. B LEeHTPanbLHOW YacTU rpAAOBO-MOMAMUH-
HOro KOMNJeKca BLIAENAIOTCA 30HbI C UHTEHCUBHbLIM
6ONOTHLIM CTOKOM, e pacnpoCTpaHeHbl ONuro-
me3oTpocHble  coobliecTsa  TPaBRHO-OCOKOBO-
charHosbix 6onot. 3aeck B TPaBSHOM fApyce npe-
obnanaiot Buabl, Gonee TpebosatenbHbie K MUHE-
panbHOMY NUTaHWI0 — BaxTa, Ocoka Hocartas. Hau-
6onee TpocdHbI BapnaHT TpaBAHO-0COKOBLIX Gonot
6bin BuIOpaH Ha obwupHoM 6onoTHOM Maccuse B
120 kM Ha cesepo-3anag oT r. HuxHeBapToBCKa.
3pect B TpaBAHOM fApyce AoMukupyloT Gepeska
Kapnukosas, XBOW, TONAHOW, cabGenbHWUK, B MOXO-
BOM sipyce — Sphagnum angustifolium.

Ans oueHkn obwero 3anaca ¢utomaccst gpe-
BOCTOf, €e CTPYKTYpbl ¥ roAWYHOA NpoayKuun B
COCHOBOM  KYCTApHWYKOBO-C(PAarHoBOM paAMe U
rpagax rpaaoBo-mModaxuHHOro 6onorta 6wbino 3aa-
noxeHo no 16 nnowanok 5x5 M, Ha KOTOpPbLIX NPo-
BOAUNCA CNNOLWHOW nepeveT apesocTos. B6nuau
nnowagok 6bino otobpaHo no 25 mopenbHbLIX Ae-

peBLEB, pENpPE3eHTaTUBHO NpeACTaBNALWMUX ape-
BocToW. Ha perynspHbix nnouwiagkax B npeaenax
KaKROro KNoYeBoro y4actka otbmpanucb obpasiybl
TPaBAHO-KYCTApHUYKOBOIO U MOXOBO-NULLIAWHWKO-
BOfO ApyCa, KOoTopble pa3bupanucb No BMAaM M
HaseckaM MHOrONeTHUX W OJHONEeTHUX Yacrei
pacteHuit. Kpome Ttoro, otbupanucb oOpasubl
Topcha A0 rnybuHbl 30 cM. U3 Hux oTBupanuch
KOPHU ¥ OeNUNNCLb NO BMAOBOIR NPUHAZNEXHOCTN U
pasmepaMm. Bce HaBecku MOXOBOro, TpaBfiHO-
KYCTapPHUYKOBOFO U APEBECHOrC SPYCOB BbICYLUM-
8anuCb A0 BO3AYWHO-CYXOro COCTOSIHUS W B3BeE-
wusanucek. OTAENBHO OTOMPANUCL HABECKM BETO-
WK, NOACTMSIKKU U MOPTMACChI.

O6was YMCNEHHOCTb CTBONOB COCHbI Ha psAMe
(1750 wr./ra) okasanacb 3HAYMTENLHO MEHbUE
YUCNEHHOCTWU CTBONOB Ha rpsae (3600 wr./ra). Ha
rpsae novtu Bce cocHbl (3375 wr./ra) guameTpom
MeHee 4 CM, a MaKCUManbHbI 3aUKCUPOBAHHbIN
AnameTp coceH — 7 cM. Ha psiMe COCHbl AuameTpom
MeHee 4 CM COCTaBnAIT TONbKO OKOMO NONOBUHbLI
obuien yucnenHocTn (975 wr./ra), MakCUMansHLIN
Avametp — 9 cm. CyxocToit Ha pAMe NpeacTaBneH B
OCHOBHOM TOHKWUMW COCHaMMW, OWaMETPOM MeHee
2 CM, YUCNEHHOCTb KOTOPbIX NpPEBbILIAeT 4YUCNeH-
HOCTb XWUBbIX coceH. Ha rpage MakCUMyMm CyxoCTOS
NPUXOAUTCA Ha COCHbI ANaMETPOM 3 — 4 CM.

Takas cTpyKTypa ApeBOCTOA Ha psiMe U rpsae
MoXeT 6biTb cBR3aHa ¢ ocobeHHocTAMKM Bo3pac-
THOW AuHamukn. lMpeobnanarve OTHOCUTENLHO
KPYMHOFO CYXOCTOSi U MONoAbIX COCEH Ha rpape
CBUAETENLCTBYET O HAYane CMeHb NOKONEHWi co-
CHbl B apeBocToe. CTpykTypa ApeBOCTOs Ha paAMe
cooTBeTcTByeT Honee no3gHUM CTadusAM BOCCTa-
HoBneHus apesoctosn. OyeBnaHo, 4TO B GONOTHBLIX
coobuwecTBax, APeBOCTON NOABEPXKEH Nepuoanye-
CKMUM U3MEHEHUAM, KOTOPblE CBA3aHbI C BOCCTaHO-
BUTENLHON AWHAMWUKOW, HO, B OTNWUYME OT CyXO-
AONbHBLIX COCHOBLIX NECOB, 3A€Cb BO3PAaCTHbIEe
CYKLIECCUOHHbIE M3MEHeHWs BbipaXKeHbl B MeHb-
wew creneHW. BO3HMKHOBEHME nepuoanYecKux
BONH BO306HOBNEHUA B COCHOBbLIX flecax O6bIUHO
CBA3AHO C HU3OBLIMK NOXAPAMU, YHUUTOXAKOWUMHU
MOXOBO-NULLAAHNKOBLIA APYC U AEPEBbA BEPXHETO
Apyca. B 60noTHbIX coobuecTeax HM30BLIE NOXa-
pbl BO3HUKAIOT KpawHe peako. 3paecb LUKNbI BO-
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306HOBMIEHNS MOTYT ObITb CBA3aHbl C U3MEHEHNEM
rMOpPONOrMYECcKoro pexuma.

CTpykTypa Haj3eMHoOW uToMacchl COCEH B
060uMx coobuiecTBax 3aKOHOMEPHO MeHsieTcs B
3aBMCUMOCTM OT pa3MepoB. Y COCeH AnameTpom
MeHbLLE 1 CM OKOJI0 NMOJIOBUHbI HAA3EMHON UTO-
Maccbl NPUXOAUTCA Ha XBOK, KOTOpas y KPYMHbIX
COCeH cocTaBnsieT okosio 20% obuiero Beca. O6-
LKMiA BeCc Nnoberos C yBesiMYeHNEM pa3MepoB BO3-
pactaeT. pn aToM, ecnum [0Ns Beca CTBOJIMKOB
noctynatesibHO BO3pacTaeT, TO [0/ BeTBel na-
paet ¢ 35 oo 18% ot obuweii dutomackl. HageH-
Has /iMHelHas 3aBMCUMOCTb Beca KOpHel, BKJ/I0-
Yyas KOMJIEBYIO YacTb, OT AnamMeTpa CTBOJla Okasa-
nacb pocTtatovyHo HagexHolh (/< = 0,9442), uto
No3BO/IN/I0 paccumTaTb OOLIUIA BEC KOPHEN COCHBI.

O6Lwwmin 3anac uTomMacchl APeBOCTOSA coCTaeTITT
Ha psame - 316,3 n 241,1 r/m" — Ha rpsgax, B TOM
yncne HaglemHo — 201,5 n 162,4 ootBetcteeH-
HO. 3anacbl cyxocTosl B 060mMx coobLiecTBax OKa-
3a/1MCb AOCTATO4YHO 6OMbWMMK: Ha psme — 1121 u
60,8 r/M" - Ha rpsigax, Tak e Kak U pacyeTHbIi Bec
CyXux KopHeli - 58,5 n 76,0 «otBetcteeHHO, Ho B
JanbHelleM OHW He NPUHMMAINCL B pacyeT, Tak
kak oy6nmposanuck npu otbope MOHOMUTOB.

B cTpykType roguyHoli npoaykuum OCHOBHYHO
yacTtb, 75 - 80%, cocTaBnsieT XBOSl, BEJ/INUMHbI
NpoAyKuMy BeTBEW W CTBONA, BK/IOYasA pagnab-
HbIl MPUPOCT, CXOAHbI W KonebnwTca ot 14 po
10% OT CyMMapHOW MpoAyKuMM HaA3eMHOl yacTu
gepeBbeB. O6LWas roguyHas nNpoaykums ApeBo-
cTos B roj nposBefeHus pabot coctasuna 12,1
Ha psamMe, Ha rpsgax - 12,9 r/m*. 3Ta BenuunHa
noABepXxeHa 3HaunTeNlbHbIM KofiebaHusM B 3aBu-
CMMOCTM OT YC/IOBUA BereTauMoHHOro nepuoga.
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B TeueHve nocnegHux 4 eT OHa JocTturana
20,9 r/m™ B 0b6oux coobuiectBax. [ogmyHas npo-

OyKums, ycpegHeHHas 3a 5 nocnegHux neT, cocta-
Buna 16,7 — Ha psame, n 15,0 r/m”* — Ha rpsgax.

Bo Bcex uccnefoBaHHbIX oo0bLiecTtBax Haw-
6onblMe 3anacbl HaA3eMHOW (MToMacchl, He
MEHbLLIE MOMIOBUHBLI, MPUXOAATCA Ha cglarHoBble
Mxu. Hambonbwmmm 3anacamy pMTtomMacchbl MXOB
OT/IMYalTCA  MOY@XKWHbI, OCOBEHHO - Ofuro-
Me3oTpoHasa (699,4 ymj. Moxosoit Sipyc onuro-
TPOGOHOW 1 Me30TPOOHON MOYaXKMH Gosiee peakuii
M 34EeCb 3anacbl MXOB HECKO/IbKO Hmwke — 527,9 u
462,0 r/m*. MOX0BOIi IpyC Ha psMe 1 rpsigax cno-
XKEH MOYTM UCKIUUTENBHO charHymom 6ypbiM, Y

KOTOPOro XMBasi YaCTb CPaBHUTENIbHO HebGoNbLUAs.
34ecb 3anacbl MXoB ococtaBnfAtoT 425,0 /MmN — Ha

psame n 387,4 r/Im" — Ha rpsge.

3anacbl TpaBAHO-KYCTapHUYKOBOro sipyca Wu3y-
YeHHbIX COOOLEeCTB OT/IMYatoTCA B Gosbluein cTe-
neHn (puc. 1). Hambonbline 3sanacbl Hag3eMHOW
douTOMaccChl TpaB W KYyCTapHUYKOB — B COOOLLECT-
Bax psMa, rpsg v Me3oTpodoHbIX MoyakuH (208,8,
203,3 n 268,4 r/m" cooTBeTCTBEHHO). HaaszemHas
duToMacca TpaB M KyCTapHW4YKOB B COOOLLEeCTBax
onurotopoHbIx (61,1) #“  0AUrO-Me30TPOtOHbIX
(173,1) MOYaXuH 3HauMTesIbHO MeHblle. B nog-
3eMHOI cdpepe BUAbl TPaB UM KyCTapHUYKOB [Al0T
OCHOBHYK 4YacTb 3aracB. BmecTe C Haa3eMHON
YacCTbl0 OHU COCTaB/AT Ha paMe 1377,2, Ha rps-
ne 1255,9, B oimMrotpodHoii movaxmnHe 1186,1, B
0/IMr0-Me30TPOoHON MovakuHe 2092,4 n B Me30-
TPOoHOM Mo4YaxmHe 2287,3 /M~ Takue pasnnumns
B 3anace TpaBSHO-KYTapHWUYKOBOIO sipyca CBA3aHbl
C YC/IOBUSIMU OBUTAHWA — MUHEpPasIbHbIM MUTaHW-
eM 1 06BOAHEHHOCTbIO KOpHEOBMUTaeMoro cos.

Puc. 1. CTpykTypa 3aracB guTomacchl 1 NPoAyKLMM B PasnyHbIX 60MOTHBLIX SKOCUCTEMAX



Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru

114

West Siberian Peatlands and Carbon Cycle: Past and Present

B uenom, Hauwbonbwwue 3anacbl ¢uromaccs
okasanuck B coobtlecTsax ¢ OTHOCUTENLHO Bblco-
KON TPOHOCTLIO — B MesoTpod)Hux (2555,7 riM?)
N ONUro-mMe3oTpodHbIX (2265,5 rim? ) MovaxuHax.
B coobuiectBax ¢ HEAOCTATOMHEIM MUHEPaNbHLIM
nuTaHMeM 3anacbl UTOMACChi OKa3anucb CBA-
3aHHbIMKU € uX OOBOAHEHHOCTLIO — Ha psAMEe
1900,1, Ha rpape 1682 0, Ha onNUroTopodHON MO-
yaxmHe 1247,2 r/mM?.

Hona roanyHo# npoaykuuu ot oblMx 3anacos
¢huToMaccol BO Bcex coobliecreax He CUNbHO OT-
nuyaetcs, coctaenana 35 — 46% v 8 uenom nog4u-
HAETCA TOMN Xe 3aKOHOMEPHOCTHU, YTO U pacnpeje-
neHue 3anacos (UTOMACChi — Ha psAMax roanMyHas
npoaykuuna cocrasnsier 718,6, Ha rpagax — 704,8,
B ONuUrotopodHbIX MovaxuHax 577,0, 8 onuro-
MeaoTopodJHbIX 801,0, u Me30TPOMHbIX MOuaXKM-
Hax 928,0 r/m? (puc.1). Mpu 3aToM cTpyKTypa ro-
AVMHOW NPOARYKUMM B W3yuveHHbIX cooblecTsax
MMEeT CyUWEeCTBEHHbIE Pa3sNUYus, CBA3aHHbLIE C
XKn3HeHHon ¢opMoiA pacTernid. flons roguuHoOM
NpoAYKUUM MXOB OT ux obLiux 3anacos cocTasnf-
et 48 — 76%, a ccpardyma Byporo Ha psme — 92%.
[onAa roguqHOro Npupocra Tpas, KyCTapHWUYKOB W

AepeBbeB OT UX OOWMX 3anacoB 3HAYMTENbLHO
MeHble — 17 — 32%, a Hap3emMHOW YacTu ApeBo-
cros — okono 1%.

3anacbl MOPTMAacChi B WCCNeaoBaHHbIX Co0b-
LecTBax B HECKONbKO pa3 Npesbiliank Maccy Xu-
BbiXx pacTeHuit. Haubonbwune 3anacbl CBOWCTBEH-
Hbl  ONUIOT, ?ocbnuu coobuwecteaM - psMmaM
(8467,0 r/m°), rprpam (108109 r/M ) W onuro-
TPOoGHLIM MouyaxHuHam (8833,0 r/M%). Us-3a cpae-
HUTENbHO ObICTPOro Pa3nNOXEeHUs MOpPTMAcChl B
6onee TpogHLIX yCnoBUSAX ONUro-Me3oTpocHON
(52469 r/M°) u mesotpodHON MoYaxuH (78952
r/M?) HECKONBKO MeHbLLe.

B uenom, nposeaeHHoe nccneaoBaHue nokasa-
RO, YTO pacnpeaeneHue sanacos pUTOMacchi U ro-
OVMYHOW npoAaykumu B 6onoTHbiX coobluecreax
CpefHen Tanr 3aBUCUT OT YCNOBUW MUHEPAnbHOro
NUTaHWUSA 1 06BOAHEHHOCTH KOpHEObUTaeMoro crnos.
Mpy NPOYMX paBHbIX YCIIOBUAX B MOMAXMHAX 3ana-
Cbl puTOMacCChl M rOAUYHAs NPOAYKUMS pacteT C
yBenuueHnem TpoHOCTH, a B YCNOBUSIX HeJocTaT-
Ka MUHEpanbHOro nNuTaHus B coobuiectBax cdar-
HOBOrO pAMa, MPAA U ONUIOTPOdHLIX MOYAKUH —
YMEHbLIAETCA C yBenuyeHuem 06804HEHHOCTY.



Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru

Section 3. Primary Production and Carbon Accumulation

JUHAMUKA KYCTAPHUKOBOIO APYCA
B 60M0THbIX 3KOCUCTEMAX TAEXHOW 30HbI

H.M. MupoHbiyesa-Tokapeesa

MHcTutyT nousoBeaeHus u arpoxumun CO PAH, HoBocubupck, Poccus

E-mail: nina@jissa.nsc.ru

PactutenbHoe BEWECTBO  KyCTapHWYKOBOro
Apyca 6ONOTHLIX 3KOCUCTEM MNoapasRenseTca Ha
HaA3eMHbIR U noa3eMHbld cnou. B HapsemHom
CNnoe BbIAENAKTCA OCHOBHble pakuMu pacTu-
TENLHOro BellecTBa — XuBble: POTOCUHTE3UPYIO-
Was macca TeKylero roga v npowsbix fieT, 4actu
noberos pasHOro BO3pacTa; MepTBble: BETOWb,
Kyaa BXOAAT OTMEpLUMe NUCTbA, U CyXocToi (OT-
mepwune BeTku). B noaseMHOM cnoe BbiaensiloTcA
Xueble norpebeHHble CTBOSIMKU U KOPHW, a Takke
ux meptesie (ppakumn. Viccneposanus npoBoAaw-
NUCb Ha NPOOGHBIX NNOWAANAX TAaeXHOW 30HLI. Kyc-
TAapHU4YKM pacnonaralTCa B OCHOBHOM Ha MOBbI-
WeHHbIX 3nemMeHTax penbeda — paMax u rpsaax.

PsMbl  (COCHSIKWM, KYCTapHWU4KOBO-C(harHoBbIe)
3aHMMaIOT Haubonee APEHUPOBAHHBLIE Y4YaCTKK
6onota. BepxHuii sipyc obpaszosaH ManomowHbIM
cocHakom BeicoToi 0,5 — 3,0 M, aguameTp CTBONOB
coctasnser 3,0 — 12,0 ¢cM, C COMKHYTOCTbIO KPOH
0,3. MukponoBbIlEHUA NOKPLITbI KYCTApHUYKaMK,
xoTopble 06pasyloT BTOpoW Apyc. [OMUHAHTaMu
asnsTca  Chamaedaphne calyculata, Ledum
palustre, Andromeda polifolia, Betula nana,
Oxycoccus palustris w Oxycoccus microcarpus, Ko-
Topble 0bpasyloT Hebonblwme KypTuUHb. Ha kyc-
TapHW4KU NpuxoauTca Ao 60% npoekTUBHOro no-
KpbITus, BbicoTa apyca 30 — 50 cm. Beero 1% no-
KPbITUA MPUXoOAUTCHA Ha Tpasbl (Rubus chamae-
morus). MoxoBoit NOKpoB 06pa3yeT TpeTuit Apyc.
Koukn u MukponoHuxeHus MOxXoBOro spyca obpa-
3oBaHbl Sphagnum fuscum (60% n.n.), y ocHoBa-
HUA Kouek BcTpedaloTes — S.angustifolium (30%) wn
S.magellanicum (10%). Mo ko4ykam y OCHOBaHuWS
coceH sctpevaerca Cladina rangiferina.

Ipsabl npepcrasnsaloT coboi KycTapHUYKOBO-
nywuueso-ccparHoBoe coobuiectBo U pacnpo-
CTpaHeHbl B KoMnnekcax ¢ wenxuyepueso-carHo-
BbIMW MOYaXuHamu. Ha rpsagax KycTapHuuku aaior
60% NpOEKTMBHOIO NOKPLITUS, AOMUHUPYIOT Te Xe
Camble KYCTapHU4ku, 4TO U B pame. Kouku u3
Eriophorum vaginatum pocturaioT BbicoTbl 40 cm #
AvameTtpom ot 10 o 40 cM. MoxoBo# NOKpoB Ha
koukax obpasosaH Sphagnum fuscum (70% n.n.),
S.angustifolium (20%), S.magellanicum (10%).

Wcnonb3ya akcnepuMmeHTanbHble QaHHbie Npu-
pocTa W pa3NOXeHWs pacTUTEeNbHOro BellecTsa,
nonyyeHHble Ha KNOYEBLIX y4acTkax 6onoT, 6uina
npeanpuHATa nonbiTka onpegenutb 6anaMc yrne-
poaa B GONOTHBIX 3KOCUCTEMAX HA NpuUMepe 3Ko-

CUCTEM pAMOB U rpaa. 3anac XuWsoro pactutens-
HOro Bemecma cocTtasnseT B cpegHeM ot 750 no
900 rC/m2, mMopTMaccel — 3200 — 6000 rC/m’ B
cnoe 0 — 30 cM OT NOBEPXHOCTU TOSMIOBOK MXOB.
Yucras n ?awman npoaykuusa 8 2004 r. coctasu-
na 290 rim°.

Pa3noxeHue pacTuTenbHoro sewecrsa Ha 60-
notax Haubonee WHTEHCMBHO NPOXOAUT B TENnoe
BpeMA roga, Korga yposeHb GONOTHOW BOAbI NMO-
HWXaeTcs M aTmocdepHbii kucnopog ¢Bo6oaHO
NPOHUKAET B BEPXHUE FOPU3OHTL!I TOP(AHON TOM-
wu. Gpakuma NUCTLEB KYCTApHUYKOB, kKOTopas Co-
craensieT okono 10% ot obwen NpoayKUWUK, NOYTH
NOSIHOCTBLIO pa3pylwaeTcs B Te4YeHue AByX-Tpex
BEreTauuoHHbIX CEe30HOB. CKOpPOCTb pa3noXeHus
NUCTbeB AOMUHAHTA Kouek, Chamaedaphne caly-
culata, cocrasnser 15% notepu maccoi B rog,
a CKOpOCTb pa3noxeHuUs kopHen Chamaedaphne
calyculata — 30% 8 roa, 4TO ABNAETCA MaKCu-
ManbHbIM NoKasaTeneM Ans KOPHeW KyCcTapHUY-
KOB.

JINCTbA BEpPECKOBLIX KyCTApHUYKOB Ha NOBEpX-
HOCTW pa3naralnTCA C OAWHAKOBOW CKOPOCTbIO B
psme u B MovaxuHe (k = 0,25 — 0,45). B Topce Te
Xe nucTba pasnaraTcs ObicTpee B 2 pasa B pAMe
(k=053 - 0,80) 1 B 2 — 3 pa3za B MOYaXuHe
(k=0,80 - 0,92). KopHu kyctapHuykos ObicTpee
pasnaraloTcst B pAiMe, Yem B MovaxuHe B 1,3 pasa
(rabn. 1).

MHoronetHue uccnenoBaHus NO onpeaeneHunio
NPOAYKLMW U AECTPYKUMW NO3BONUNKM NOCYMTATL
6anaHc yrnepofa 3a HECKONLbKO feT B 3KOCUCTe-
Max rpsg 1 pAMOB W OLUEHUTb BKNag KYCTapHWUYKO-
8oro spyca (Tabn.2).

Takum 06pa30M B 3KOCUCTEMY psiMa BCEFO NO-
cTynuno 290 rC/M%, U3 HUX Ha AoNio KyCTapHUYKOB
nNpUXoauTCA NonoeuHa. Yepes rog noTepum Kycr ap-
HU4KOBOro sipyca cocrtasunu 26% (38,3 rC/m®),
B pacmrenbuux ocratkax ocranoce 74%
(106,8 rC/m?). Yepes nBa ropa notepu Macchl co-
crasunu 45% (65,7 rC/m?), B paCTMTeanbIX oc-
TaTKax octanock 55% (79,4 rC/im?).

B akocuctemy rpsabl BCEro NoCTynuno 291 rCim2
KycTapHuuKkoBbiit apyc BHocuT 158,8 rC/m?. Yepes
FOA NOTEPU MACChI KYCTAPHW4KOB COCTABUNM 21%
(33,5 rC/m? ), B pacmrenbnblx ocTaTkax 0cTanoch
79% (125,3 rC/m? ). 3a aBa roaa notepu yrnepoaa
coctaBunu 34% (53,4 rC/m?), B pacTuTenbHbie oc-
TaTku nepewno 66% (105,4 rim?).
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Tabnuua 1
KoadduumneHT pa3noxeHuA pacTUTeNbHOro BelecTBa BepecKoBbIX KyCTapHU4Kkos 3a rof k = In(xo/x4)*
Buab) Yacru Psam MouaxuHa
A pacTeHuh Ha NOBEPXHOCTH B Topde Ha NOBEPXHOCTH B Topde
Andromeda polifolia NACTbA 0,25 0,53 0,25 0,80
Ledum palustre NNCTBbSR 0,33 0,65 0,21 0,76
Chamaedaphne NUCTbA 0,45 0,80 0,45 0,92
calyculata KOpHW 0,60 0,46

*rae k — ko3 UUMEHT Pa3noXeHns, Xo — UCXOAHDbIN Bec 0bpa3Los, X1 — Bec 06pa3yos nocne onbita; k = 0,70 coot-
seTcTByeT notepe 50% macchi OpraHM4ecKoro BewecTsa.

Tabnuya 2
BanaHc yrnepofia KyCTapHHM4KOBOro ipyca B 60NOTHbIX 3KOCUCTEMaX CPeAHen Tanru B TeueHue 2 ner
Pacturenbhbie PacturensHbie
— rhg: ) Pa3noxeHne ocTaTkM PaanoxeHune oCTaTKM
5 roa 3a 0AuH roa 3a ABa roaa
% | rC C % | rC rC
Pawm

JINCTbA KYCTapHUYKOB 26,1 15 3,9 22,2 46 12 14,1
MHoroneTHue YacTu KyCTapHWYKOB 7,2 13 0,9 6,3 17 1,2 6
KOpHU KyCTapHU4KoB 111.8 30 33,5 78,3 47 52,5 59,3

145,1 38,3 106,8 45 65,7 79,4

Fpapa

JINCTbA KYCTapHUYKOB 39,6 13 5,1 34,5 48 19 20,6
MHoroneTHue 4YacTu KyCTapHW4KOB 13,9 15 21 11,8 20 28 11,1
KopHu KycTapHU4KoB 105,3 25 26,3 79 30 31,6 73,7

158,8 33,5 125,3 53,4 105,4

banauc pactutenbHOro Beulectea B UCCne-
AyeMbixX 3KoCuCTemMax Ha rpsaax u B paMe nono-
XUTENbHbIA, Tak KakK 3akpennexHue yrnepoaa B

Topche NpeBbLIWAaeT BbLIHOC €70 B BUAE YINEeKUcnoro
rasa npu pasnoXeHuu.
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KOMMOHEHTbI YITIEPOJHOTO BAAHCA )
HA 6OMTOTAX CPERHEW TAWTW U IECOTYHAAPI 3AMAQIHOW CUBUPU

H.M. MupoHbiyesa-Tokapeesa, H.I1. Kocbix, E.K. MNapwuHa

WUHcTutyT nouBoBeaeHuna u arpoxumun CO PAH, Hosocubupck, Poccus

E-mail: nina@issa.nsc.ru

TopgaHblie 6onota UMET HenocpeacTBEHHOe
OTHOLWLEHNE K NOAAEPXAHWIO rasoBoro Ccocrasa
atmocdepbl, BuinonHsA 6ydepHylo ponb 8 nNpo-
ueccax rnobanbHOro U3MEHeHMs knuMara, Hakan-
nueas B Buae Topcda Unu BblIAENAS OPraHNYECKUi
yrnepoz B suge yrnepoacoaepxawmx rasos.

Oxupaemoe U3MEHeHue KnumaTta 3aTpoHeT ace
KOMNOHEHTbE Buocdepb! M OTPA3UTCA HA COCTORHUK
Kpyrosopota yrnepoga. llonyyeHue kavecTBeHHO
HOBOW WH(OPMaUUU O KOMNOHEHTax U npoueccax
yrnepoaHoro Lukna nossonuT genatb NPOrHOCTU-
YecKkne OUEHKM NPU BO3AEWCTBUN HA CUCTEMY.

B pasHble rogbl HaMU NpocnexeHa AuHamuka
NpupocTa ¥ pPasioKEHKWA OTASNbHbIX parLi
pasHbIX rpynn pacteHuin. Ans akcnepumeHTos Obi-
nu BbibpaHbl oNUroTpodHbIe BLINYKIblE BONOTHLIE
MaccuBbl B NOA30He cpefHen Tauru. MNepsbin Mac-
cuB pacrionaraetcs B mexaypedbe O6u u Baxa, 8
palioHe HuxHeBapToBCKa, BTOpOW — 8 Mexaype-
ybe O6u u UpTbiwa, B panoHe XaHTbl-MaHcuicka,
TpeTuiA B pailoHe nocenka laHroabl B Mexaype-
Jybe pek HageiM W Hbliga. 3kcnepumeHTanbHule
nnowankn Gbinu 3anoXeHbl B cneaylowieM psagy
3KOCUCTEM — PAM, pAAA, ONUIOTPOHAR MOYaXU-
Ha W Me30TpodHas TpaH3uTHaa Tonb. Pam u rpa-
Abl NpeAacTaBNeHbl COCHOBO-KyCTapHUYKOBO-Char-
HoBbiMK coobutectBamn. OnuroTpodpHble Moua-
XUHbI B rpAAOBO-MOYAXMHHBLIX KOMNeKcax npea-
CTaBneHbl OCOKO-CharHOBbLIMW U  WehXLepueso-
cardosbimu  coobuiectBamMu. B mMe30TpodHbIX
TONAX AOMUHUPYIOT KPyMNHblie OCOKW, YacTo BCTpe-
JalTCA BaxTa, XBOW, W Apyrue pacreHnus, 6onee
TpeboBaTenbHble K BOAHO-MUHEPANbLHOMY nNUTa-
HUl0.

Mxu sensloTca agudukaTtopaMu Ha Bcex ane-
MeHTax penbeda 60n0THbIX 3kocucTem. MNpusem-
Hbl MOXOBOW CNOW Ha NOBLIWEHHBIX 3NeMeHTax
penbeda B 3kocuctemax rpsfl, pAMOB U B Me30-
TPOHOMU TONKU pearupyeTt Ha 3acylWnNuBbliA nepuoa
CHMXeHWeM 3anacoB UTOMACChl B cepeauHe ce-
30Ha. duTomacca MxoB ONUIOTPOMHLIX MOYAXUH
YBENUYUBAETCA W, HEOONbLIOE CHUXEHUE YPOBHSA
6GonoTHOM BoAbl B cepeanHe Ce30Ha, He OKa3sbliBa-
€T CyuweCTBEHHOIO BNIUAHUA Ha POCT MXOB, U B Te-
YeHue Ce3oHa OHW nNpoaomKkalT Hapactatb. Oce-
Hbl0 3anacbl (PUTOMACCbi MXOB YBENUYMBAIOTCA,
AOCTUras UCXOAQHbIX BECEHHE-NETHUX 3anacos unu
npesbiwan ux. McnbiTbiBas geduyuT Bnarm B ce-
peavHe Ce30Ha, MXWM NPUOCTaHaBNWBAOT CBOW

pocCT, a npu GNaroNpUATHLIX YCNOBUAIX B KOHUE ce-
30Ha NPOUCXOAUT HapacTaHue (PUTOMacCH MXOB.

Tpasbl, 0COKU U nMywuubl AOMUHUPYIOT HA NOHU-
XEHHbIX aneMeHTax penbeda, B MOYaXKUHax u To-
nAx, Ha 6Gonotax pasHoit TpodHocTu. B onuro-
TPOHBIX MOYAXKUHAX AOMUHUPYIOT MENKNUE OCOKU U
MyLlWwnubl, KOTOpble HapacTalT B Hayane ce3oHa, B
cepeanHe NPOUCXOAUT CHWKEHWE UNU NOBbILIEHUE
3anacoe B8 3aBUCMMOCTW OT roga. B 3acywnusbii
rog, Npu Heaocratke BOAb!, NPOUCXOAUT CHWKEHUE
3anacos B cepeauHe Ce30Ha, a Npu A0CTaTOMHOM
KONW4ecTee BOAbLI PACTEHMA MOMYT HEMHOrO NOBbI-
CUTb CBOM 3anacbl. I B KOHUE BereTaunmoHHOro ce-
30HG NPOUCXCAWT BTOPULHGE KyilieHie W NOBblWie-
HWe Macchl. Mpu HacTynneHun 3aMopo3KOB B CEH-
TA6pe NpouCXoAWT 3aMETHOE CHWKEHWE 3anacos,
nuTaTenbHble BeLecTBa nepeTekalT B KOPHU U y3-
Nbl KYLEHUA, YTO BCErAa NpUBOAUT K YBENUYEHUIO
3anacos B noa3eMHou cdepe. B Me30TpodHbIX MO-
YaKuHax NPy NOBLILEHUN TPODHOCTU MNKU BOAHO-
MUHEPANbHOIO NUTAHUSA, B MOYaXXMHAX pPa3BUBaloT-
CAl KPYNHbIE OCOKK, YTO OTPAXaAETCA HAa NOBLILIEHUH
obwux 3anacos. [juHamuka ux Haunbonee Bbipaxe-
Ha M pasHULa MEXAY MaKCMManbHbIM 3anacom M
MUHUMAnNbHLIM MOXET [0CTWraTb ABYX-TpPex pas.
CBoOero MakcumansHOro passutus 3anacbl UTo-
Macchl Tpas ME30TPOMHLIX MOMAXWH AOCTUraoT B
cepeavHe ce3oHa B uione mecsaue. K auMe, B KOHUe
aBrycta — Hayane ceHTabpsa, npoucxoauT oTMUpa-
HWEe MENKMX OCOK U Nywul. B KOHUE ce3oHa MoXeT
NPOU30ATU OCEHHEee KyLUeHue.

3anacbl 3eneHoit ¢puTOMacchl Tpas Ha NOBbi-
WEeHHbIX 3nemMeHTax penbeda camble HU3Kue.
3necb U3 TpaB AOMUHUPYET MOPOLWKA, AWHaAMMUKA
KoTopo¥i cnabo BbipaxeHa B CyxOW rog, HO npu
AOCTaTOMHOM NPUTOKE BOAbl 3anach! NOBbIWAIOT-
ca, u auHamuka 2004 r. 6onee BbipaxeHa, YeM B
2001 r.

AuHamuka 3anacos 3eneHoin utoMacch eey-
HO3eMNeHbIX KyCMapHUYKO8 B TeYeHHe Ce30Ha 3a-
BUCUT OT NOroAHbLIX ycnoBuw roaa. Ha pasHbix
aneMmeHTax penbeda aAMHaMuKa NpPoABNAETCA NO-
pasHoMy. MakcuMmyma 3anacbl ¢pMTOMacCHi vaule
BCEro AOCTUTaIOT B CepeAnHe WK B Hayane ce30-
Ha, KOrja Ha4yvMHaeTCs POCT HOBLIX JIUCTbEB, a
cTapble ewe NpoaomMKalT (yHKLMOHMpoBaTb. B
pesynbTaTe Ha BeTkax coxpaHsetcs Haubonbluee
KONMM4ecTBO (POTOCUHTE3UpYIOWeEN UTOMACCH,
KOTOpas Npu Havane UBeTEeHWUs pacTeHus, Koraa
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Puc. 1. YicTan nepBuyHas Npoaykums 1 MUHepasm3aums MepTBOro pacTUTE/IbHOIo BellecTBa
B 60/I0THbIX 3KOCUCTEMaxX cpefHeli Talirn u necoTyHapsbl, r/M™ B rog (Cyx.B-Ba)

NPONCXOAUT OTTOK MUTaTesIbHbIX 3/1IEMEHTOB U
cTapble NUCTbS OTTOPralTCHd, NPOUCXOANT 06U/b-
HbIi IMCTONA, CTapbIX IMCTLEB U CHUWXEHUe 3ana-
CcoB huTOMACCHI.

B uenom, AMHamMuKa 3anacoB XMBOW hutomac-
Cbl pasHbiX opakunii o4YeHb pa3HoobpasHa, Hau-
6onbluMe U3MEeHeHUss (OUTOMAacChbl MPOUCXOAAT C
3anacamu TpaB, MeHee BblpaxeHa AuHamuka 3a-
nacoBs 3esileHOl (MTOMacChbl BEYHO3E IEHbIX KycC-
TapHNYKOB W MEHbLLE BCEr0 MEHSIeTcs B TeyeHue
ce3oHa puTomMacca MXOB.

O6Lme 3anacbl pacTUTE/ILHOIO BellecT-
Ba B pasHble rogpl Ha 60/0Tax TaeXHOW 30Hbl KO-
nebénoTca B npegenax or 6400 go 20000 r/mA.
MpocnexuBaeTcs YyBenuyeHue 3anacoB pacTu-
TeNIbHOro BELLECTBA C lora Ha cesep.

Bo Bcex BapumaHTax 6050T npeobnagaet
MepTBOe pacTuWTeNbHOEe BeLecTBO, COCTaB-
nswowee 70 - 90% oT obwwmx 3anacoB. YncTas
nepsuyHas npogykumsa (NPP) 60/10THbIX 3KOCUCTEM
cpefHei Taiirm nameHsetcs ot 600 go 1200 r/m” B
rof, Ha ceBepe NPoOAYKUUSA CHWXaeTCcsa U Bapbupy-
et ot 150 go 600 r/m" B rog B 3aBMCUMOCTWU OT

PacTuUTesIbHOIro COO6LLI,eCTBa, BOAHO-MUHEpPaJib-

HOrO MUTaHMA U KAMMaTUYeCKUX YCOBUIA roja.
JecTpykuua pacTuUTeslbHOro BellecTBa B 60/OT-
HbIX 3KOCMCTEMax onpejessieTcs BUAOM pacTe-
Hue, ero 6uonorvein un ppakuymenn camoro pacrte-
Husl. Tpy cpaBHEHUU BENUYMH NOTEPb NpU Passio-
XXEHUM Ha M/10cKoByrpucTtomMm 60/10Te B 30HE fleco-
TYHAPbLI 1 BEpPXOBOM 60/10Te B MNOA30HE cpefHei
Talrm B O6LEM MOXHO CKaszaTb, YTO B cpegHel
Talire pas/ioXeHue pacTUTefibHbIX OCTATKOB MpO-
ncxoamno 6bicTpee, 4yeMm B necoTyHape. Habnio-
[anacb CyllecTBEHHasi pasHuua B BeIMYMHE Mo-
Tepb O/19 pas3/IMyHbIX (ppakumii pacTUTesnbHOro
BeLlecTBa. JINCTbSI KYCTApHUYKOB 1 BETOLUb TPaB B
necoTyHApe pasfiaraiMcb MeAjieHHee Nullb Ha 3
- 5%, KOpHM KyCTapHUYKOB - Ha 7%, a notepu
KopHeli ocok Ha 20% MeHbLUe, YeM B cpeHeit Taii-
re. B Tpu pasa mepnseHHee pasnarasicsi B Jieco-
TyHOpEe o4ec MXOB M B ABa pasa ocTaTku nuliaii-
HMKOB Ha MOBbILEHHbLIX 3/1EMEHTax pesnbeda 60-
NOTHbIX cucteM. MoTepn oyeca MOYKUHHBLIX MXOB
B JlecoTyHApe MeHblue Ha 3 — 4%.

Pa6oTa BbINoOMHEHA MpU MoAfepXKe rpaHTa
MHTAC (Ne 03-51-6294).
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PA3NIOXEHUE PACTUTENBHBIX OCTATKOB

HA BEPXOBbIX BOJIOTAX CPEHEW TAMIY

E.K. MapwuHa

WUHcTuTyT nouBoBepeHusn u arpoxumun CO PAH, Hosocubupck, Poccun

E-mail: zhenya1579@rambler.ru

3kcnepuMeHmsi 1o onpedeneHurd CKOPOCMU Pa3fOXeHUs PacmumenbHbiX 0Cmamko8 OOMUHaHMHMbIX
gudos nokasanu, ymo g psdy mpaebl, KycmapHu4KU, cghasHOEbIE MXU MaKCcuMarnbHas ckopocms decm-
pykyuu Habnodanack y eaxmbi mpexnucmHol — nocne goda pasnoxeHust Nomepu Cocmaeunu OKONo
60% om ucxo0Hol Macchl pacmeHus. CpedHell CKOPOCMbIO PA3NIOKEHUSA Xxapakmepu3aoeanuck 66pECcKo-
eble KycmapHudku. CKOpoCmb 6bIHOCa MAaKpO3NEMEeHMOE NPU Pa3fNoXeHUU pacmumerbHbiX OCMamKoe

ymeHbwaemcs 8 pady K, Na, Ca, Mg, P, N, C.

3konoruyeckue npobnembl pPeruoHanbHOro W
rnobanbHoro Macwraba BCe yalle HaNOMMUHAIOT O
HeoBpaTUMbIX U3MEHEHURX OKpyXalollewn cpeabl.
PYHKUMOHMPOBAHME OTAENLHLIX 3KOCUCTEM U 6no-
cthepbl B LIEIOM BO MHOIOM 3aBUCUT OT 0COGeH-
HocTe GuonorMyeckoro KpyroBoporta yrnepopaa.
Peructpupvemoe HakonneHwe yrnepoaconaepxa-
LWMxX rasoe B atMocdepe, BEpOATHEE BCEro, ABNA-
eTca cneacteueM aucbanaHca yrnepoaHoro Luk-
na. ConpsxeHHblie WUCCNeaoBaHWA NpoOLECCoB
npupocTa cguromacchl U TopgoHakonneHus B 6o-
NOTHbIX 3KOCUCTEMAxX NO3BOMUNU BbIABUTb (YHK-
UMOHANbHblE CBA3U MeXAy OTAENnbHLIMU CTPYK-
TYPHbIMM BNOKaMM U UX KONUHECTBEHHLIE Xapak-
TEPUCTUKM.

Llenbto ganHon paboTsl Bbino BhiBNEHME OCo-
6EHHOCTEN MpOLECCOB Pa3NOXeHUss, U oTepb
MaKpPO3NEMEHTOB B BEPXOBbIX BONOTHbLIX KOMNNEK-
cax cpepnHen Tairn 3anangHon Cubupu.

JKCNEepUMEHTBI N0  ONPEeAeneHulo  CKOPOCTU
pa3noXeHUn pacTUTENbHbIX OCTATKOB AOMUHAHT-
HblX BUAOB B aKTUBHOM 30-CaHTUMETPOBOM cnoe
nposoaunuce 8 2004 — 2005 rr. B YeTbIpEX 3KOCU-
CTeMax Ha KNIoYEeBOM y4yacTke B paiiOHe MeCcTopo-
xaenus  «lpuobckoe». PaM, wWnu  COCHoOBO-
KycTapHu4koBo-carHosoe coobiecrso, apesec-
Hbli APYC KOTOPOro B OCHOBHOM NpeacTaBneH
Pinus sylvestris L. ¢ coMkHyToCTbIO KpoH 0,1. Kou-
ku, BbicoTON A0 30 cm, 3aHumaloT 50% nnowaam
psMa M NOKpbITbl KyctapHuykamun Chamaedaphne
calyculata (L.) Moench, Ledum palustre L. u
Andromeda polifolia L. [JomwHaHTOM MOX0BO-
NMWanHUKOBOro Apyca nABnsetcs Sphagnum
fuscum (Schimp.) Klinggr. F'paaoBo-MOYaXUHHBIN
KOMMNEKC pacnonoXeH Ha NOMOroM cknoxe Gono-
Ta MeXAy PSMOM M TpaH3UTHOW Tonblo. Ha rpaaax
Aepesbfl (Pinus sylvestris) u KyCTapHUYKU Haxo-
aaTca B 6onee yrHeTEHHOM COCTOSIHUW, YEM B CO-
obuwecrtee psama. XOpowo pa3BWUTbLIM TPaBAHON
Apyc npefacraeneH Rubus chamaemorus L. w
Eriophorum vaginatum L. B MoxoBOM nokpose ao-
MUHAHTOM no-npexHeMmy octaetca Sphagnum

fuscum, HO yBenuumeaeTtca obunue ConyTcTByiO-
wux Bugos S. angustifolium (Russ. ex Russ.)
C.Jens. u S. magellanicum Brid. B movaxuHax
npeobnafalowmm coobWECTBOM ABNAETCA LIEWX-
uepveso-ccparHopoe. [JOMMHAHTOM 3€Cb CTaHo-
ButCcA Scheuchzeria palustris L., eAMHU4HO BCTpE-
vawtcs Andromeda polifolia, Eriophorum russe-
olum Fries, Carex limosa L. MoxoBo# nokpos cno-
XeH Tpema Bugamu ccarHoBbix MxoB Sphagnum
balticum (Russ.) Russ. ex C.Jens., S. papillosum
Lindb. u S. lindbergii Schimp. ex Lindb. Ocokoso-
ctharHoBan TpaH3UTHaA TONb NpeacTaBnseT cobon
noxbuHy croka, No KoTopoW npoucxoaut cbpoc
60ONOTHLIX BOA C OKPYXKAIOLKUX PSMOB W rpRAOBO-
MOYaXUHHbLIX KOMINEKCOB B 03ep0. XOopowo pas-
BUTLIA TPABAHOW SIPYC TONU COCTOUT B OCHOBHOM
u3 Carex rostrata Stokes u Menyanthes trifoliata
L., B Hem Takke npucyTcTByloT Carex limosa,
Rhynchospora alba (L.) Vahl u Scheuchzena
palustris. MoOXOBOW SpYC OTNUM4AETCA PbIXNbIM
CNOXEHUEM U MO3aU4HOCTLIO. [JOMUHAHTaMK ero
asnaTca Sphagnum lindbergii, S. magellanicum v
S. papillosum.

Ina onpeaeneHUs CKOPOCTU Pa3fNOXEHUs OT-
AeNnbHbIX BWAOB MNPUMEHANCA METOA 3aKknagku
pactutensHocTu B Topd. JecTpykuus usyyanacob y
2 BMOOB KyCTapHWYKOB, 7 BWAOB TPaBRHWUCTbIX
pacteHut, 5 suaoB ccarHoBbix MX0B U 2 BUAOOB
nuwannukos. OTO0p JKCNEpUMEHTANLHOIO Marte-
puana nposoauncsa yepe3 12 Mecaues noche 3a-
Knaaku onbita. Takke ObIO onpeaeneHo coaep-
XaHue MaKpoaneMeHToB B obpasuax pacrutens-
HOro BeLeCcTBa A0 U NOCNE Pa3NOoXeHUA.

BonoTHble pacTeHus, WUCNONbL30BaBLIMECA B
HaweM 3KCNepuMeHTe, N0 XMMUYECKOMY COCTaBy
MOXHO pa3fenutb Ha 3 rpynnbt. K nepsoi rpynne
OTHOCATCH TPaBAHUCTLIE pacTeHus, oHu obnapaiT
HaubONbLLINM COAREPXAHMEM 30MNbHLIX ANEMEHTOB
(3.5 - 7%), asoTta u pocdopa. MakcumansHoe co-
AepxaHue asoTa Obino OTMEYEHO B BETOWM
Menyanthes trifoliata (1,09%), cootHoweHue C:N
paBHo 40. YeM Hmxe 3HauyeHue cooTHoweHus C:N,
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TeM pacTUTeNbHbI MaTepuan cTtaHoBUTCA Gonee
OOCTYNHbIM O/19 MUKPOOPraHn3mMoB M 6ecno3Bo-
HOYHbIX >XMBOTHbIX, OCYLLECTBAAIOLLMX passioxe-
Hve. BTopyto rpynny pacteHuii coCTaBnsAT Bepe-
CKOBbI€ KYCTapHWYKW, UMEeloLme CPefHIon 30/1b-
HOCTb (2,6 — 3,5%). 3HayeHne cooTHoweHus C;N y
onaBwux nnctbeB Chamaedaphne calyculata pas-
HO 60. B TpeTbio rpynny BXOAAT charHoBble MXu U
NNWAaRHUKN. B HUX COOEPXUTCSA HaMMEHbLUee KO-
NINYEeCTBO 30/1bHbIX 3nemeHToB (0,9 — 2,4%), a3oTa

n pocdopa. 3HayeHne cooTHoweHns C;N Besimko
1 yaule npesbiwaeT 150.

Vicxopga 13 aKCnepuMeHTaslbHbIX [AaHHbIX M0
pasnoxeHuto, pacTuTesibHble OCTaTkKu BUAOB NOA-
pasgenunn Ha ObICTPO pasnarawlmecs, cpefHe
pasnaratowmecs n mMeaneHHo pasnaratowmecs. K
nepsoli rpynne oTHocuTcs Menyanthes trifoliata,
ee BeTOWb U NoA3eMHble opraHbl 3a rof, passoxe-
HUa notepssm 56 - 60% OT MCXOAHOM Macchl
(puc. 1).

Puc. 1. Pa3noxeHune pacTuTefibHbIX OCTATKOB B TEUYEHWE roaa
(noTepn Macchl AaHbl B NPOLEHTaX OT UCXOAHOo Beca)

B rpynny co cpefHeil CKOPOCTbIO pasfoXeHus
(ot 15 pgo 40% noTepu Maccbl B rog) BXoauT
O0/MbLUMHCTBO MCCMEeA0BaHHbIX pacTeHuii: Bepe-
CKOBble KyCTapHW4KW, MNyLiuLa, OCOKW, charHosble
MXM, OOMWHUPYKOLWME B pAMax U Ha rpsagax, fiv-
LWanHWKKN. JINCTbA U CTBOJIMKU KYCTApHUYKOB NoTe-
psan 15% Macchbl, KOpHM B ABa pasa 6osblie -
28%. CHwkeHne mMaccbl BeTOowWn Mywnubl U OCOK
paBHO 20 - 25%. Heckosibko Mep/ieHHee pa3snara-
JINCb Y3Nbl KYLLEHWS, KOPHEBULLLA U KOPHU MYLUWLbI;
B pAMe U Ha rpsgax ybblib MX Maccbl cocTaBuia
15 - 20%. B TOnsiHOM coobuiecTBe NoTepsi Macchl
noA3emMHbIX OpraHoB OCOK Konebnetca ot 30 Ao
40%. Ouec Sphagnum fuscum, 4OMUHMPYIOLLLETO B
MOXOBOM TOKPOBE PAMOB W Ipsag, 3a rof nortepsin
20% oT wucxogHoro Beca. Macca o6pasLoB Nu-
LWaliHMKOB cHM3Mnacb Ha 25 — 30% npu pasnoxe-
HMK B TeYeHue roga B coobLiecTBe rpagbi.

K mMep/sieHHO pasnaraiowmmcsa pacTeHussM OT-
HOCATCA MOYa&XMHHbIE U TOMsHbIE cddarHoBble MXW
— Sphagnum balticum u S. papillosum. CHwnXeHne
Beca Ux o4yeca 3a rof, B MOYaKUHe 1 Tonu He npe-
Bbicnno 10 — 11% OT MCXOQHO Macchl.

CKOpPOCTb BblHOCA MaKpO3/IEMEHTOB Mpu pas-
NOXEHUN pacTUTESIbHbIX OCTATKOB YMEHbLUAeTCA B

pagy K, Na, Ca, Mg, P, N n C. OTHOCUTE/IbHbIE
notepu 3a rof Hambosnee MnoABUXHbLIX 3N1EMEHTOB,
Kanus u HaTpus, BO Bcex o6pasuax 6biiv 6osblue
60%, B cpegHem 80% OT MCXOOHOrO KOMMYecTBa B
pacTuTesibHOM BellecTBe. BbicTpee 3T aneMeHTbI
BbIMbIB&UIUCb NPV Pa3/IOKEHUN BaxTbl W OCOK,
Mea/IeHHee Mpu pas/fioKeHUU KycTapHUYKOB. CKo-
pOCTb NOoTEepW KaslbLUUA U MarHus meHsetcsa oT 20
00 99% npu pas3fioxXeHUN pacTUTesibHbIX ocTart-
KOB pasHbIX BMAOB. B cpegHem 3a rof pacteHus
notepsnnm okosio 65%  UX MCXOAHOro 3anaca.
MNoa3eMHble opraHbl TpaB U KyCTapHUYKOB Tepsan
3TN 3/ieMeHTbl BbICTpee, YeM Haf3eMHble 4acTu
pacTteHuii. KonimyectBo asota n docdiopa 3a rog,
pasfnoXeHns CHU3WIOCL B cpegHem Ha  40%.
Hanbonbwmne notepn azota (50 - 60%) Habto-
Janncb B npolecce pas/iokeHUs NoA3eMHbIX op-
raHoB TpaB W KyCTapHMYKOB, a Takke odyeca
Sphagnum fuscum; MeHbLUe Bcex as3oTa nortepss
S. balticum - He 6onee 8% (puc. 2). KopHu u
KOPHEeBNLLA OCOK M BaxTbl MoKasa/iM Makcumaslb-
Hble noTtepn dooccopa (70 - 80%), HO npu pas-
NOXEeHNN KycTapHW4YKoB noTepwu diocchopa y -
CTbeB 6blNN 60sblUe, YEM Yy KOpHel, 60 n 10%,
COOTBETCTBEHHO.
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Puc. 2. OTHocuTeNnbHbIEe NOTEPWU a30Ta NpU Pa3nNoXeHUU B Te4YeHwe rona

Ha oCHOBaHWW BbilLEM3NOXEHHOIO MOXHO cae-
naTtb cneaylowrin BbiBoa: B 60NOTHLIX KOMANeKcax
CpeaHen Tawrm CocyaucTbie PacTeHUA TOMAHOTO
coobuwectBa 6onee noasepXeHbl Pa3NOXEHUIO,
noTepu W OPraHM4ecKon, U MMHEPanNbHOW YacTen y
HUx 6onbwe. KyctapHuiku ¥ TpaBbl NOBbILLEHHBLIX
dopm penbedha, pAMOB W rpaa, pasnaralTca He-
ckonbko MeaneHHee. Hanb6onblwne notepu opra-

HUYECKON COCTaBNSIIoWEN oueca CharHoBbIX MXOB
Habniogannucb MMEHHO B pAMe M Ha rpaae; MUHe-
panbHas 4acTb o4Yeca Tepsanach nNoYTM paBHOMEp-
HO HA NOBLIEHHLIX U MOHWXEHHbIX 3JNeMeHTax
penbeda.

Paboma ebinonHerna npu noddepxke 2paHma
UHTAC (Ne 03-51-6294).



Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru

122

West Siberian Peatlands and Carbon Cycle: Past and Present

COBPEMEHHAA AKKYMYNALIMA TOP®A W YTIIEPOJIA
HA BOJIOTAX H0)XXHOW TAWUrU 3ANAQIHON CUBHPK

10.1. Npeiic’, B.A. Bo6poe?, T.A. lllapanoea’, O.P. CopokogeHKo'

! UHCTUTYT MOHUTOPUHIa KNUMaTUHECKUX U 3konoruvyeckux cucrem CO PAH, Tomck, Poccus

E-mail: preisyui@rambler.ru

2 UHCTUTYT reonorum u musepanorun CO PAH

E-mail: bobr@uiggm.nsc.ru

ﬁedcmasneubr pesynsmams! demansHozo uccnedosanus ceolicme mopgos u damuposarus no 2'°Pb,

“C, noseonuewue paccyumams cKOPOCMU APUPOCMa U akkyMynauuu mopeba u yznepoda 3a no-
cnedHue 100 nem u no nepuodam Ao 1960, 1949 u 1905 22. Ona 7 MUNUYHBIX y4aCcMKO8 O/1IU20MPOGhHbIX
u MeaompogHbix bonom ioxHol malau 3anadHol Cubupu.

B pesynbTarte KOMNNIEKCHBIX, eTallbHbix MC-
cnenoBaHui u aatuposanus no 2'°Pb, ¥'Cs n C
TOpAHBLIX 3anexen 7 TUNUYHLIX YYacTKOB ONWUro-
TPOHBLIX U ME30TPOPHLIX BONOT OXHON Tanru
3anagHow Cu6upu BbifBNEeHbl 0CO6EeHHOCTH aaTu-
poatus no 2'°Pb u '¥'Cs TOPAHLIX 3anexen,
HOpMUPYIOLIUXCA B YCNOBUAX KOHTUHEHTANLHOIO
Knumara. YcraHoBneHo, 4to 3a 100-neTHui nepu-
oA Hakonunocb 19 — 58 CM unu 4,6 — 22,4 krim?
Topda 1 2,2 — 9,9 kr/m? yrnepopa. CpefHue cko-
pocTy akkymynsuum Topda 3a 3T0T nepuoa cocta;
Bunu 46,4 — 224,2, a yrnepoaa — 22,3 — 99,4 2 r/m’
B rod. BHytpu 100-neTHero nepnona sbifABNEHO He
TOMNbKO 3HAYMTENbHOE BapbMPOBAHUE BENUYUHDI,
HO WU Xxapakrepa W3MEHEeHWs 3TUX nokasaTenew.
MNpu 3Tom Ha 3 BonoTax MakCUManbHble 3Ha4YeHUs
CKOPOCTH akkymynsiumm topca U yrnepoaa xapak-
TepHbl Ana cnoa 1960 — 2005 rr. (COOTBETCTBEHHO

130,9 — 381,1 1 59,8 — 78,6 r/mM’* B roa), a Ha 4 -
ana cnon 1960 — 1949 rr. £COOTBeTCTBeHHO 102,9
- 267,4 v 99,4 — 124,0 r/m” B ropn). Ha HekoTOpbIX
6onotax 0TMeYeHbl HENPaBOMEPHO HU3KME CKOpO-
CTU akkymynsuuu topcda u yrnep opa (coomercr
BeHHO 8,6 — 26,0 n 4,1 — 12,5 r/M° B ron) B cnoe
1949—-1905 rr. MNpy 3TOM MaKCMManbHbIE 3HaYEeHUa
BCEX fnokasarenein xapakTepHbl gns onurotTpod-
HbIX COCHOBO-KyCTapHu4koBO-charHoebix 6Gonot
(pAMOB), CNNAaBUH HA KOHTAKTE PSAMOB U NepBuM-
HbiX 03ep W KOYeK Me30TPOdHbIX TpaBAHO-
carHoBbiX, @ MUHUManNLHLIE — ANA ONUroTPoOd-
HbIX POCNLIX PAMOB U ME30TPOdHLIX 0bNeceHHbIX
KYCTapHU4KOBO-CarHoBbIXx.

UccnedosaHus ebInonHeHsl nNpu GuUHaHCo80U
noddepxxke MU CO PAH Ne.137 «MoHumopuHe
bonswozo BaciezaHckozo 6onomar u lMpozpam-
mb!1 Ne16 Mpesuduyma PAH (Mpoexkm Ne5).
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METOQ10N10T A MOHUTOPWHTA NOYB

PECYPCO[0BbIBAIOL{WX TEPPUTOPUH

M.T. Ycmunoe', B.A. KazaHyee?, J1.A. Mazaesa?, M.B. Mucmux’

1 MHcTuTyT nousoBegeHun u arpoxumun CO PAH, HoBocubupck, Poccus

E-mail: soil@issa.nsc.ru

z UHCTUTYT BoQHbIX M 3konoruyeckux npobnem CO PAH, Hosocubupck, Poccus

E-mail: kama@online.sinor.ru

‘oryn «3ancubrunposoaxo3», Hosocubupck, Poccusn

E-mail: info@zsgvh.n-sk.ru

Muozonemnue 2eocucmemibie uccnedoeanus node 3anadrnol Cubupu noseonunu paspabomams Memo-
donoeui0 MOHUMOPUH2a, Komopas 0aem 803MOXHOCMbL KOHMPONUPOBaMb CaMbie COXHbLIE NPUPOOdHbIe
U mexHudeckue cyeHapuu pecypcodobsisarowjux meppumopull. B ocHoge 3KocucmeMHol OUeHKu noye —
nanowaghmHo-2e0XUMUYECKUE MAaKCOHbI. 8000CO0PHLIL BaccelH, mpaHcekm-KkameHa, 2ano2eoxuMuye-

CKasi cucmewma.

0Ons peanu3auuu peleHnid, NpuUHATBIX B NO-
cneagnve rofpbl: Ykasa lpesugenra Poccuickon
depepaumm ot 01.04.96 «O KoHuenuuu nepexona
Poccuirckon Pepepaumn Kk ycTOMYMBOMY pasBu-
THio», ®depepanbHoro 3akoHa «O rocygapcreeH-
HOM perynuposaHun obecneueHus nnoaopoaus
3eMeNb CeNbCKOXO3ANCTBEHHOTO Ha3HAYEHUn»,
depepanbHoro 3akoda «O menuopauun 3eMenby,
depepanbHoOil nporpammbl «Co3aaHue asTromartu-
3MpOBaHHOW cUCTeMbl BeaeHuna ocyaapCcTBEHHOro
3eMenLHOro kagacTtpa», Tpebyerca komnnekc Ha-
yqHbIX paspaboTok. K HUMm oTHocaTCs:

- COBEPLWEHCTBOBAHUE METOAOB MOHUTOPUHra
U OXpaHbl 3eMenb B HOBLIX 3KOHOMUYECKUX yCNno-
BUAX;

- paspabotka M COBEPLIEHCTBOBAHUE WUMEID-
LMXCR METOAOB OUEHKU 3eMenb C YYEeTOM He
TONbKO NOKANbHOro, HO PEeruoHanbHOro W rno-
6anbHOro NpupoaHbIX yPOBHEN;

- KONWYECTBEHHbLIN U Ka4EeCTBEHHbIA Y4YET NOoKa-
3arenes COCTOSHUA NNOAOPOAUA 3EMEND,

- permoHanbHoe HOPMUPOBaHWE U BOCNPOU3-
BOACTBO NIIOAOPOAKA 3EMEND;

- aganTveHo-naHAawadTHas cucrtema 3emrne-
aenus;

- 30HaNbHO-pErnoHanLHbLIe
MEPONPUATHUS;

- NPOTrHO3UpOBaHWE HaNPaBNEHHOCTU Pa3BUTUSA
3KOCUCTEM.

HecoMHeHHO, 0CObbI HayyHbl noaxos Heob-
XOfIUM NPU OpPraHu3auuu CUCTEMHOTO KOMMMeKC-
HOIC MOHWUTOPUHIa NPUPOAHLIX PECYpPCOB U Npo-
rHO3MPOBAHWA 3BOMIOLUU 3KOCUCTEM B PECYpCOo-
npobeisatowem 3anagHo-CubupckoM pervone, rae
WWPOKOEe pacnpocTpaHeHue TOpPSHUKOB M rae
XapakTepHO WHTEHCUBHOE NpoABNEHUE TexHore-
Hesa.

MennmopaTuBHble

Bbicokas YyBCTBATENLHOCTE NOYBEHHOrO NOKPO-
Ba K aHTPOIIOreHHbIM ¥ TeXHOTEHHbIM npoueccam
henaer NoYBEHHbIE pecypcbl OAHWUM U3 OCHOBHbIX
MHOWKATOPOB 3KONOMMYECKOrO COCTOSIHUA Pecypco-
RobbiBalowmx TeppuTopuin. 3T0 No3BoONsieT nono-
XUTb B OCHOBY MOHWUTOPUHra MeToa NoYBOTECTUPO-
BaHua (YctuHos u ap., 2000). Mouysa, kpome TOrO,
BaXKHEWWMUA KOMNOHEHT OuoueHo3a, «3epkano
naHawadgTay, YTO U [aeT OCHOBaHWE BLINOMHATL
KOHTPOSb 3KOMOrUYEeCKMX CUEHapueB aHTponorexe-
3a U TeXHOreHesa Ha naHawadgTHOM, (reocucrem-
HOM) ypoBHe. Jkonorudeckoe 3HaueHue Nousbl Ha
naHawadTHOM ypOBHE — 3TO ee TeCHas CBsA3b € OC-
TanbHbIMU KOMNOHEHTaMKU NaHawadgTa, BOAHLIMUA K
BO3AYyLWHLIMW NOTOKaMK BeillecTBa. ONacHOCTb Ha-
KONNEHUNA TOKCUMHLIX MMUKPOSNEMEHTOB W 3arpss-
HAIOWMX BEWECTB B LUENOM B BEPXHUX FOPU3OHTAX
NOYB UNK UX BbIMbIBAHME U Hakonnenue B Oonee
rny6GoKMX ropu3oHTax KOHTPONUPYETCA XapaKTepoMm
U nonoxeHvem B MOYBEHHOM npocdune pasHbix
reoxumudeckux 6apbepoB, onpefenfeMbix CTpyK-
TYPHBIMU U (DYHKUMOHANbHLIMKM  OCOBEHHOCTAMM
3TuUX ropu3oHTOB (nasosckas, 1992).

OcHOBHbIMU  OnpegensloWMMK  NaHawagTHO-
reoXMMU4YECKUMU TaKCOHaMK 3KOCMCTEMHOW OLEH-
KW NOYB ABNAIOTCA BOAOCOOPHLIA BaccewH, TpaH-
CEKT-KaTeHa 1 ranoreoxumu4ecKkan cuctema.

BopocbopHbiii  BacceitH, kak reoundopmauu-
OHHAaA cucTeMa TeppUTOPUW, NOBCEMECTHO (op-
Mupylolas nauawadThl, Kak 3NeMeHT onpeae-
NEHHOro YpPOBHA B WX UepapXun SBNAETCA y3NOBOWH
TaKCOHOMUYECKOW eauHuUEeW, napameTpbl W fo-
TEeHUMUan KoToOpow eCcTb BeAyllee Ha4ano, kotTopoe
npeponpeaenser passutue nasawadTa B TOM
UNuU HOM HanpasneHun. Bbupas u otpaxas reHe-
THyeckue 0COBEHHOCTH BXOAALWMNX B HEr0 reccuc-
TeM, BOAOCOOPHLIA BaccenwH opMuUpyeT B HUX
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BelleCTBEHHO-HEPreTUYECKUA 1 UH(POPMAaLMOH-
Hblli oBMeH, onpepenseT ux asontouuno. OH npea-
cTaBnsieT coboW ULenocTHylo reomopdonoruye-
CKYK eflMHULY, NO3BONAIWYI0 YCTaHaBnMBaTh ve-
papxuio CKnoHos, AnddepeHunauuio reoxmmude-
CKWUX NOTOKOB U T.A.

TpaHcekT-kaTeHa (YctuHos, 2001) BbinonHseT
ponb ONOPHOTO Y3na NOYBEHHO-TEOXUMUYECKUX
CONPSXEHUIA U KNIOYEBOro yvacTka CTpYKTypbl
NOYBEHHOIO NOKpoBa B BOAOCOOpHOM GacceitHe. B
OTNWYME OT KaTeHbl — NUHEeWHOW eAUHULbI NoM-
BEHHOr0 NOKPOBA, TPaHCEKT-KaTeHa TpexmepHoe,
LEeNnoCTHOE, 3aKOHOMEPHO OpraHW3oBaHHoOe Teno,
KOTOpPOe WUMEEeT TaKCOHOMUYECKYD onpeaeneH-
HOCTb, Cneundu4yeckuit CocTaB u CTPYKTYpy, CBOU
NpPOCTPAHCTBEHHbIE W BpEMEHHble CcBOWCTBa. B
TpaHcekT-kaTeHe opMUpoBaHne no4vs, 0cobeH-
HOCTU UX PEXUMA U Pa3BUTUS ONPEdENnATCH Mak-
PO ¥ MUKPOKNUMATUYECKUMU napaMeTpamu, reo-
mopconormen,  pacTUTENbHOCTLIO,  reonoruei
(ctpatudmkaumen nuroreHesa U neporeHesa),
rupporeonorveit (rnybuHoi 3aneraHua ypOBHSA
rPYHTOBbIX BOA, €r0 aMNAUTYAON, XUMUHECKUM CO-
CTaBOM ¥ MUHEpanusauuen BOA), UCTOPUEN pas-
BUTUA TEPPUTOPUMN, NPUPOAHBIMU PUTMOLIUKNAMMU,
@HTPONOreHHbIMW U TEXHOreHHbIMU BO3AENCTBUA-
mu. KonuyecTtso 1 MecTa uccneaoBaHnil TpPaHCeKT-
KaTeH onpeaensiioTcA Ha oOcHoBe naHawadTHO-
3KONOrMYECKON OLeHKKU BogocbopHoro BaccenHa u
0COBEHHOCTEN ero NOMBEHHOrO NOKPOBA.

lanoreoxumnyeckas cucteMa — 4acTb TPaHCeKT-
KaTeHbl — BKMIOMAET NOYBY, NOpOAL! 30HbLI a3pauuu
1 rPyHTOBbIE BOAbI, NPUYPOYEHa 0BbIMHO K OQHOMY
anemeHTy penbeda U xapakTepuayercs YeTKUMU
OCOBEHHOCTAMKU CTpOeHUA U BogoobmeHa (Bogo-
pasfenbHblil, CKNOHOBLIR, NOXOWHHLIA, 3anaauH-
Hblfi, U HU3UHHBLIW KNACCbl; NOCTOSHHLIW HEe3aco-
NEHHbIA, NEpeMEHHbIN, NOCTOSHHBIA 3aCONEHHbIN,
NYNbCHPYIOWNA, HEYCTOMYUBLIA PEXMMbI 3acone-
Hus) (Maraesa v gp.,1998). 310 nossonseT Tunu-
3MpoBaTb TEPPUTOPUW ONS COCTaBMEHWUA BOAO-
conesbix HanaHcos.

Tunosble 3nopbl conesbix npoduneit ranoreo-
XWMUYECKUX CUCTEM TPaHCEKT-KaTeHbl MapKUpYoT
CTPYKTYPHO-PYHKUMOHANbHYIO OpraHvu3aunio u au-

HaMUKy NOYBEHHBLIX IKOCUCTEM B 30HAMbLHbLIX, pe-
MMOHANbHLIX ¥ NOKaNbHLIX  3aKOHOMEPHOCTAX
naHawadTa, YTO BECbMa BAXHO AN MOHUTOPUH-
ra, OUEHKA U ONTUMUIUPOBAHUA NPUPOAONCNL3OD-
BaHuA.

Mpu MoHuTOpUHre pecypcoaobuiBalowux Tep-
puTopuii HeobxoguMo OTAENATL NpUpoaHbie (9B0O-
NIOUMOHHO-FeHeTu4eckne) npoueccol (0COBEeHHO
HeraTuBHble) OT npoueccoB, 0OYCNOBNEHHbIX NPK-
YMHaMKU TexXHOTeHHOro Bo3peicTeus. Hanpumep,
OOXOEBYI0 3PO3WI0 OT TEXHOreHHON WNWU NpupoAa-
HOe yrHeTeHWe pacTeHWR OT TexHorewHoro. Ans
3TON uenu nepen 3aNOXEHNEM MOHWTOPUHra He-
06X0AUMBI KOMMNEKCHbIE NOYBEHHLIC, IKONOrO-Me-
nMopaTUBHbIE, TMAPOTEXHUYECKUE, NHKEHEPHO-Te-
onoruyeckue, NnaHaWadTHO-reOXUMUYECKUE CheM-
ku. OUeHKa BbINONHAETCA NO rNobanbHbIM, peruo-
HanbHbIM M NOKaNbHLIM KPUTEPUAM W Noka3late-
nam. CteneHb 3KONOMMYECKON YCTOWMUBOCTU 3KO-
CUCTEM pecypcoaobbIBaOWUX TEPPUTOPUA U KX
noTeHUnan camoOO4ULLEHUA ONPeaensaioTCA yepes
naHawadTHY YCTOMYMBOCTL NMOYB U rocnog-
CTBYIOWIME B HUX KUCNOTHO-LLENOYHbIE U OKUCNK-
TENbHO-BOCCTAHOBUTENbLHbLIE YCNOBUS.

Bo3MOXHO Takke onpeaenuts TeppUTOpUm, oT-
HocAwmecn K QOHLY CENbCKOXO3ANCTBEHHbIX 3e-
Menb, MenuopaTtusHoMy hoHAY 3emens, GOoHAY
3emenb 0co60ro HasHaueHust (NecHble 3emnu,
napkoBsle neca, 6oposbie necku, psamel, 3aTopdo-
saHble 60NoTa, rOpHbIe TEPPUTOPUU U Ap.).

Mpu opraHn3auMM MOHWMTOPWUHIra Ha pPecypcoao-
ObiBalowKx TeppuTopuax B kadectee obssarenn-
HbiX OOBLEKTOB MOHUTOPMHra Heobxoaumo Bbige-
nate POHOBLIE TEPPUTOPUKU, B YUCIO KOTOPbIX
AOSMKHLI BXoaAnTbL BuocdepHbie 3anoBeqHNKK, Tak-
Xe BKNOYAaTh U MCNONb3yeMble B CeNbLCKOM XO035M-
CTBE 3E€M/IM N 3eMNN, HaxodswmMecs noa aHTpono-
reHHLIM NPECcCOM, KOTOpble B NepCnekTMBe nnaHu-
pyeTtcs BbIBECTH WU3-NOA4 TEXHOrEHHOro BO3AEeCT-
BuA. ViccnenosaHua aHanoros nous nasawadTos,
HE UCNbIThIBAIOWMX HA cebe aHTpONOreHHLI npecc,
Yepe3 CpaBHUTENbHLIN aHanua NO3BONUT onpeae-
NATL HANPABNEHHOCTb NOYBEHHbLIX NPOLECCOB, Ypo-
BEHb BO3AEWCTBUA TEXHOreHe3a W NO3BOMUT oue-
HUTb 3KONOTUYECKOE COCTONHNE IKOCUCTEM.
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3ANACHI MOICTUNOK B NECAX 3AMARHOM CVIBHPH

C.B. lllubapeea

WUHcTuTyT nousoBefeHuna u arpoxumun CO PAH, HoBocubupck, Poccus

E-mail: argenta@issa.nsc.ru

3anackl nodcmunku @ xeoUHbIx necax 3anadHol Cubupu uamersiomes om 23,1 do 46,2 m/za. 3anac

nodcmunku e 6epe3nm<ax 3HaYuUmernbHoO HUXe.

Kak Topd B GonoTtax AenoHupyeT opraHuue-
CKOE BellecTBO, Tak U NOACTUNKA B Nnecax akKymy-
NUPYET OpraHu4eckuit yrnepoa U 3nemMeHTbl nuTa-
HuA. 3anacbi NOACTUNOK ONPERensioTCA NOCTyn-
nexvem onana U pasnoXEHMEM OPraHuYeckux Be-
wectB noAcTUNkn. [pu pa3sHbiX COOTHOLUEHUAX
CKOpPOCTEN 3TUX ABYX NPOLECCOB B necax Hakan-
NMBAKTCA pasnuyHbIe 3anacbl NOACTUNOK.

3anacbl noacTUNok 6binK OueHeHbl HaMu B ne-
cax 3anagHovi Cubupu, B CEBEPHON U 10XXKHOW Tal-
re. Macca nogactunok Ans kaxaow npo6uon nno-
Wagu yuutbiBanacbe Ha 15 kBagpaTtax pasMepom
0,25x0,25 ™, pacnonoxeHHbix cnydvanHbim o6pa-
30M Ha nnowaau 100x50 M2, Mopctunka otbupa-
nacb 0 MWHEPaNnbHON Y4acTW NO4YBbI NO €€ CTPYK-

TypHbIM cnosm: AOL (Mopdonoruyecku xopouo
coxpaHuBlUIMECs, cnabo 3aTpoHyTbie pa3fnoXeHu-
eM octatku onana), AOF (pacTutenbHble OCTaTKy,
KOTOpble OCTalOTCA Ha CUTE C AMAMEeTPOM suen
2 MM nNpu npoceMBaHWM Maccbl nocne otbopa
komnoHenToB cnos AOL v kopHen) u AOH (rymu-
¢uunpoBaHHbie, He COXpaHUBLUME aHATOMUYECKO-
ro CTPOEHUA pacTUTEefNbHble OCTaTKKU, Npoweawve
4yepes CUTO C AMamMeTpoM sivei 2 mm). Kpome Toro,
B BEpPXHEM NOYBEHHOM CNOE NYTEM OTMbIBaHWA
BOAOW M pAanbHeiwew pa3bopku y4uTbiBanuch
pacTuTenbHbie OCTaTKW, NpeacTaBneHHbie B OC-
HOBHOM MEPTBLIMK KOPHSiMW. OTU pacTuTelibHble
ocTaTku npucoeauHanuck k cnoio AOH. B tabnuue
NpeacTasnNeHbl OCHOBHbIE pe3ynbTaThl.

3anackl NOACTHAOK B Necax CeBePHOM U I0XHOMN Tauru 3anagHon Cubupn

KoopanHaTb Twn neca 3anace, Tira
PA AOL | AOF | AOH | Bcero
CeBepHas TaWra

65°08' c.w. |COCHOBO-AIMCTBEHHWHHLIA KyCTapPHUHKOBO-3€NEHOMOLIHO-

77°46’ B.4. | nWwanHukoBbIN 5.2 3.3 147 231
64°05' c.u. . . .

75°06' 8.4, CocHAK GpYCHUHHO-NNLLIANHNKOBIN ¢ 6epe3oit 1 enbio 6.4 6.9 329 46,2
63°12' c.w. | JIncTBEHHNYHMK ronybu4HO-6pycHNYHLIN ¢ Bepesoi u enbio 6,7 11,8 19,4 38,0
75°40' B.A. | Bepe3HsaK ronyGUYHO-3eNEHOMOLLHBIA 2,2 57 7,9 15,8

IOxHan Tawra

59°40' c.w. | OCMHOBO-€NOBbLIA MENKOTPaBHbLIN 54 29 342 425
70°02' 8.A. | MUXTOBO-OCMHOBBIN C NOANECKOM U3 NNNbI U PAGUHLI 6.9 1,7 47,2 55,8

B ceBepHOM Taire 3anacbl BCEX CNOeB Aaxe 8
OAHOTUNHBLIX fnlecax CunbHO oTnuyaiotca. Cnoit
AOL makcumaneH B NUCTBEHHUYHUKE rONyGU4HO-
6pycHM4HOM U MUHMManeH B Gepesnske. Cnou
AOF umeet Haubonbuiylo Maccy 8 NUCTBEHHUYHU-
ke (11,8 T/ra) 1 HaumeHbLLYI0O MacCy B CamMOM ce-
BEPHOM COCHOBO-NUCTBEHHUYHOM necy (3,3 1/ra).
Cnon AOH akkymynupyet 32,9 T/ra 8 COCHsike
6pyCHUYHO-NMIIAWHWKOBOM U B JeTblipe pasa
MeHblue B BepesHake ronybudHO-3eNeHOMOLLHOM.
O6wuii 3anac NOACTUNKUA B XBOWHLIX Necax uame-
HReTcs oT 23,1 no 46,2 1/ra, U 3aBUCUMOCTH OT
TMNa neca He Habniopaetcs. Pe3ko oTnuyaetcs
6epesHak ronybuyHo-3eneHOMOWHbLIA, obLmiA 3a-
nac NoOACTUNKW B KOTOPOM B ABa pasa MeHblue,
4YeM CpefiHUW 3anac B XBOMHbIX necax. MoHuxex-

Hble 3anacbl NOACTUNKM B GepesHsake CBA3aHbLI C
YCKOPEHHbIM €€ Pa3NOoXEeHWeM, YTO, B CBOIO Ouve-
peab, 06BLACHAETCS NOBLILEHHON KOHUEHTpaLUuein
a3oTa B onage 6epe3HaKoB.

3anacbl cnoa AOL cpaBHMMbI C 3anacamu B
nucTeeHHUYHbIX necax Cpeaxen Cubupw, 3anachbl
cnos AOF npubnusutenbHo B 8 pa3s Bbilwe, B TO
BpeMA kak macca cnost AOH tam 8 3 — 6 pa3 Huxe.
O6wuii  3anac NOACTUNKW B MUCTBEHHUYHUKAX
cosnanaet 8 3anagHoi n CpeaHeit Cnbupu (38 —
45 7/ra) (Bepposa, MyxopTosa, CtakaHos, 2002).

B 10XHOA Taire 3anacbl NOACTUNOK B CMELLaH-
Hbix necax pocturawT 42 — 56 T1/ra, OCHOBHan
Macca OpraHu4Yeckux BELLECTB COCPeaoToMeHa B
cnoe AOH, Ho 6onee 10% Haxoautca B cnoe AOL.
Mo pawHbiM 3.0. Beaposoi (2002) B Cpeaxen
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Cunbupu 3anacbi NOACTUNKA B COCHsKax — 14,5, B B 3anagHon Cwnbupu 3anacbl NOACTMNOK 3Ha-
nucteeHHuyHukax — 18,8, 8 keapoBHUkax — 14, B YMTENbHO Bbille, YTO, BEPOARTHO, CBA3AHO C yBe-
enbHukax — 10, B nuxTapHukax — 9 1 B OCMHOBO- NUW4YEHMEM MacCLl onaga, noctynawwero B nog-
6epesoBbix necax — 5 - 6 T/ra. CTUNKY.
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THE DATA BASE OF CH; EMISSION FROM SOILS OF RUSSIA
M.V. Glagolev', S.S. Maksyutov?, A.M. Peregon®®, and N.A. Shnyrev'

"Moscow State University, Soil Science faculty, Moscow, Russia

E-mail: o_ruhovich@mail.ru

2 National Institute for environment studies, Tsukuba, Japan
¥ Institute of Soil Science and Agrochemistry, SB RAS, Novosibirsk, Russia

In this paper we present the data base of methane emission from Russian soils. At the present time the
base contains more than 6 hundreds data records about CH4 emission from 10 regions of Russia. The
most part of information belongs to the West Siberia region.

Atmospheric methane is an important green-
house gas (Dise, 1993). An accurate estimation of
methane emissions is important for the future con-
trol of global climate change. Natural wetlands may
comprise the largest single source of methane to
the atmosphere (Dise, 1993). Thus, for correct es-
timate, it is necessary to do data base (DB). DB al-
ready were created by Rozanov (Rozanov, 1995)
and Zelenev (Zelenev, 1996), but it was more than
ten years ago. There are a lot of new sources were
published at the last time. DB of Zelenev consist of
63 fields, but many fields, which represent the
same parameters expressed in different units of
measurement; we unify some fields for avoid it.

DB contain next fields: INDEX — record number;
SITE — name of the research territory (often named
as nearest inhabited locality); POINT — local name
of the concrete sampling site at research territory;
LATITUDEDEGREE, LATITUDEMINUTE, LONGI-
TUDEDEGREE, LONGITUDEMINUTE - geo-
graphical latitude (north) and longitude (east) of
the sampling site; ZONE - natural zone: Tundra;
Forest-tundra; Taiga; Forest-steppe; Steppe;
SUBZONE - natural subzone: Arctic tundra, Sub-
arctic tundra, South tundra (for the «Tundra»
zone); North taiga, Middle taiga, South taiga, Sub-
taiga (for the «Taiga» zone); ECOSYSTEMTYPE -
ecosystem type of the sampling site (as indicated
in source of information); MICROLANDSCAPE -
microrelief characteristics: D (depressed element)
— microdepression; E (elevated element = hillock),
for example hillock in ryam; F (Flat palsa) — ridge
at flat ridge wetland; H (hollow) — hollow in a ridge-
hollow complex, if it is possible detailed by two
groups (Hb - big-hollow complex, Hs — small-
hollow complex); P (high Palsa); R (Ridge) — ridge
in a ridge-hollow complex; DAYSTARTDATE - ini-
tial day of the series of measurements (1 = first
day of a month, 2 = second day of a month,...);
MONTHSTARTDATE - initial month or season of
the series of measurements: (January=1,... De-
cember=12, Winter, Spring, Summer, Autumn);
YEARSTARTDATE - initial year of the series of
measurements; DAYENDDATE, MONTHEND-
DATE, YEARENDDATE - final date, final month

(or season) and final year of the series of meas-
urements; TIME - time of measurement; FLUX —
methane flux (mgCHJ/m?h); FLUXCODE - the
code of methane flux: A — average value, D —
weighed average value (the weights are inversely
proportional to dispersions of measurements), E -
single measurement, | — minimal value, K - maxi-
mal value; M — median, N — no data about type of
statistical characteristics of flux value, but probably
it is arithmetic mean value, O - not data about type
of statistical characteristics of flux value, but
probably it is single measurement, S — season av-
erage; ERROR - some characteristic of the error
of methane flux (mgCHJ/m?h); ERRORCODE -
the code of error type: 0 — not data about type of
statistical characteristics of flux dispersion, 1 — std,
3 - std with weights (weights inversely proportional
to dispersion of measurements), 4 — standard er-
ror, 5 — maximal error of digitization (the data
about flux dispersion don't given in source of in-
formation, but values of fluxes are present at pic-
ture and the errors appear in process of digitiza-
tion), 95 — confidence interval at 95% level; AIRT —
mean air temperature for the period of measure-
ments (°C); SOILT1, DEPTHT1, SOILT2,
DEPTHTZ,...,SOILT4, DEPTHT4 - average soll
temperature for the period of measurements (°C)
and depth of soil temperature measurement (cm);
WTL - water table level (cm: 0 cm corresponds to
soil surface, some positive value represents the
level under soil surface, and some negative value
represents the level above soil surface); PHMIN —
minimal pH value; PHMAX — maximal pH value;
DOMINANTSPECIES - dominant plant species;
METHOD - method of measurement. ASC -
automatic static chamber method, MSC - manual
static chamber method, GMT - gradient method,
tower (using of meteorological tower); INFO-
SOURCE -~ source of information: 0 - literature
data, 1 — native data from research group of
M.V. Glagolev; REFERENCENATIVELANGUAGE
- reference to the source of information at the
original language (for example, «Cepreesa u 3a-
popoxHas, 2006», if that source was published at
Russian language); REFERENCEENGLANGUAGE
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Fig. 1. Map with location of some points at the territory of Russia.

Allocation of DB records at the territory of Russia

Region Record count Years of measurement
the Komi Republic 13 1990, 2003 .
Moscow region 57 1993, 1999 - 2000, 2002
Tver region 116 1991 - 1997
Tomsk region 211 1992 ~ 2006
Tyumen region 18 1995
Khabarovsk Territory 15 1999
the Khanty-Mansi Autonomous region 26 1993, 1994
Republic of Sakha (Yakutiya) 139 1991, 1993, 1997 — 2000
the Yamal-Nenets Autonomous Area 62 1999
Yaroslavl region 125 2001, 2002

— reference to the source of information at Roman
letters independently of original language («Ser-
geeva and Zadorozhnaya, 2006»); COMMENT -
operator and supervisor comments (this field usu-
ally use for information from source, which can't
put in to another fields). Some points of DB are
present at the map.

In the future, the results of our work may be
use both for mathematical modeling of meth-
ane emission from territory of Russia (regional
level) and for global biospheric modeis.

The authors wish to thank Doctor of Biologi-
cal science A.V. Naumov for useful discussion
of probable database structure.
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WHTEHCMBHOCTb NPOQIYLINPOBAHUA (O, COATHOBLIMW TOPOAMM
B HATMBHBIX YCJI0BMAX

E.A. N'onoeaykasn, E.A. [Jiokapee

UHCTUTYT MOHUTOPUHIA KNUMATHYECKUX K 3kontornyeckux cuctem CO PAH, Tomck, Poccun

E-mail: golovatskaya@imces.ru

lpedcmasnenbi peaynbmamel uccnedoeaHus UHMEHCUGHOCMU nepeHoca u obpasoeanus CO2 8 eepxHUX
cnosax mopghanol 3anexu. Boisenexna nonoxumensHas KOPPENAUUOHHAEA 3a8UCUMOCMb MexQOy amuccuel
CO:2 ¢ nosepxHocmu mopgbsaHol 3anexu, ¢ anybuHs! 20 cM u memnepamypol nosepxHocmu. Kpome mo-
20, ebifeneHa cen3b mexdy amuccuel CO; u epaduenmom memnepamypbi 8 cnoe 0 — 25 cm.

WUccneposanue notokos amuccum CO, B npo-
tune TOpAHOW 3anexu nNPOBOAWNOCL Ha CTa-
uuoHape UMKOC CO PAH «BacioraHobe» (bBak-
Yapckui panoH, Tomckana obnactb) B 2006 r. ¢ uc-
nons3osaHueM razoaHanusaropa ONTOIA3 500.4.
B TopdsHoih 3anexu Obinu ycTaHoBNEHsI NOnble
Tpy6kn Ha rny6uHy 20 n 75 cM, U3 KOTOpLIX OTOU-
panuch npobbl Bo3ayxa ANs onpeReneHns aMuc-
cnu CO, ¢ pasHbix rnybuH TopdaHoA 3anexm.

UHTencuBHocTb amuccun CO, ¢ rnybuHbl 75 cM
B 5 pa3 HWXKe no cpasHeHnio ¢ amuccuen CO, ¢
rnybuHbl 20 CM 1 cocTasnaeT COOTBETCTBEHHO 8,8
n 28,2 MI'CO;/MZ 8 Jac. Tawke Gbina npoeeaeHa
oueHka sknana notoka CO, ¢ pa3sHbix Cnoes Top-
¢a B 06wmun notok CO, naywmin ¢ NOBEPXHOCTH
TophAHOW 3anexu. CornacHo NONy4YeHHbIM AaH-
HbIM CpeAHUN NOTOK U3 cnoes rnybxe 75 cMm co-

crasnser 8,8, us cnos 20 — 75 cm — 19,4, U3 cnos
0 - 20 cM - 52,1 MrCO,/m? B uac.

BoiseneHa nonoxutenbHas KoppensiuuoHHas
3aBMCMMOCTb Mexay amuccuen CO, c noBepxHo-
cT1 TopchAHON 3anexu, ¢ rnybuHbl 20 cMm U TeMne-
paTtypon nosepxHoctu (r= 0,96 u 0,80 cooteTcT-
BeHHO). Kpome TOro, BbisiBNeHa CBA3b Mexay
3aMuUccuen n rpaaueHToM Temnepartypel B cnoe 0 —
25 cm, NpU NOHWKEHWUM Temnepatypbl B BOAOHA-
ChiLLEHHbIX CNOAX Topha NPONUCXoaUT yBenuyeHue
notoka CO,;, HanpaBNeHHOro K NOBEPXHOCTH, 3a
CYeT rpagueHTa Temnepartyp.

Takum o6pa3oMm, OUuEeHKa MHTEHCMBHOCTU nepe-
Hoca n obpasoBaHusn CO, B BEpXHUX CNOAX TOp-
(AHONW 3anexun nokasana, 470 MaKCMMaNbHbIN
sknag 8 notok CO, ¢ noeepxHOCTU TOP(AHOK 3a-
nexwn BHocAT BepxHue 20 cM Topda, KoTopbie
npeacTaBnaoT cobon aspobHblin cnown.
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ENVIRONMENTAL CONTROLS OF CO, EXCHANGE
OF A BOREAL PEATLAND ON MICRO-SITE AND ECOSYSTEM SCALE,

SALMISUQ, FINLAND

L. Kutzbach, J. Schneider, S. Schulz, T. Becker,
C. Wille, J. Ibendorf, and M. Wilmking

Institute for Botany and Landscape Ecology,

Ernst Moritz Arndt University of Greifswald, Germany

E-mail: kutzbach@uni-greifswald.de

The carbon budgets of the atmosphere and the
terrestrial ecosystems are closely coupled by the
vertical exchange fluxes of carbonaceous gases,
primarily carbon dioxide (CO,) and methane. The
northern peatlands have been major sinks of at-
mospheric carbon throughout the Holocene. With
respect to the observed global warming trend in
the last century and the much larger future warm-
ing projected by climate model simulations, the
question arises how the carbon dynamics of north-
ern peatlands are and will be reacting to changing
climatic conditions. To evaluate this question, the
complex network of interconnected driving factors
and coupled processes which control the carbon
exchange of northern peatlands has to be ana-
lysed by combining intensive field studies with pro-
cess-based and statistical model approaches.
Here, we present measurements of the CO, ex-
change fluxes of a pristine boreal peatland
(Salmisuo, Finland, 63°N, 31°E) representative on
two different spatial scales. On the ecosystem
scale, CO; fluxes were determined by the micro-

meteorological eddy covariance method over two
years from July 2005 to July 2007. The spatial
variability of the CO, fluxes within the peatland
ecosystem was investigated during the vegetation
periods by closed chamber measurements at three
micro-site types of differing hydrology: hummocks
(driest), lawns (intermediate) and flarks (wettest).
For comparison between the spatial scales, the
micro-site measurements were scaled up tc the
ecosystem scale using a high-resolution landscape
classification based on near aerial photography.
The control of the peatland's CO, exchange by the
interplay of the respective environmental driving
factors was analysed by applying a set of models
of differing complexity to the CO, flux time series
data observed on the different spatial scales. The
models which ranged from more deterministic to
more empirical approaches were compared re-
garding their performance in reflecting the meas-
ured CO, fluxes and their ability to give insights
into the environmental control of the CO, exchange
of boreal peatlands.
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WEST SIBERIAN PEATLANDS: COMPARATIVE STUDY
OF GREENHOUSE GAS EMISSION IN MIDDLE TAIGA
AND FOREST TUNDRA CLIMATIC CONDITIONS

A.V. Naumov', J.T. Huttunen?, M.E. Repo®, A.V. Chichulin’,
A.M. Peregon’, I FilippoV’, E. D Lapshina®, P.J. Martlkamen
and W. Bleuten’
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!Institute of Soil Science and Agrochemistry SB RAS, Novosibirsk, Russia
E-mall naumov@issa.nsc.ru
Umversnty of Kuopio, Department of Environmental Science, Finland
? Tomsk State University, Tomsk, Russia
‘Yugra State University, Khanty-Mansiysk, Russia
SUtrecht University, Department of Physical Geography, Utrecht, the Netherlands

The study of CO; and CH4 gas emission was carried out in two contrast bioclimatic sub-zones in the north
provinces of Western Siberia. Three year measurements have shown the averaged summer fluxes to be
equaled 81,6 £ 70,1 mg CHsm> d' (n = 190) and 7,56 + 4,23 g CO, m™2 d”' (n = 156) for middle taiga
mires. The north peatland ﬂuxes were substantivel, g Iower and ranged from 6, 1 (in Iake) up to 41,0 (oligo-
trophic hollow) mg CH¢ m™2 d™' and 1,5 g CO, m™ o' (lake) to 5,4 gCO,m™ 2 g7 (palsa surface) during
July-August 2005. Influence of peat temperature and water table level (WTL) were also searched on the
methane and carbon dioxide fluxes. It was found statistically true regressive exponential relationship be-
tween CH, flux and WTL for middle taiga mire. The low temperature and permafrost impact were dis-

cussed.

Methane and carbon dioxide take the central
place in problem of the global climatic and envi-
ronmental change, since are straight connected
with the biosphere carbon pools dynamics and
human activity. The northern peatlands are con-
sidered as a global sink of atmospheric CO, and
active source of biogenic methane. The mire area
in West Siberia is almost 25 — 30% of the global
peatlands cover. Estimates of carbon stocks for
West Siberian peatlands are in range 50 - 70 Pg C
(Sheng et al., 2004; Yefremov, Yefremova, 2001).
Nevertheless clear global warming trend and in-
crease of ambient CO, concentration may lead to
change of the C-balance in the northern regions
through melting the permafrost peaty soils and ac-
celeration the decay processes (Billings, 1987;
Camill, 1999). In addition, the question, whether
peaty soils are sink or source for atmospheric CO,,
is actively debated on the local mire site hierarchy
(Alm et al., 1999; Arneth et al.,, 2002; Borren,
2007). However one should too has the knowledge
about C-balance controlling factors in diverse bio-
climatic locations and large region.

OBJECTS AND METHODS

The study was carried out in two contrast biocli-
matic subzones to find reliable discrepancy of gase-
ous emission and estimate the permafrost impact.
We have used key site approach in the field meas-

urements. The first (southern) key site was situated
in middle taiga in 60 km from the city Khanty-
Mansiysk (60° 59' N, 70° 10' E). The oligotrophic
mire massif was chosen here for the study. Gas flux
measurements were made during summer periods
in 2004 — 2006 years. Four dominant bog ecosys-
tems (oligotrophic hollow, pine-dwarf shrubs-
Sphagnum bog - ryam, ridge-hollow complex and
running-water fen), a peatland lake and a small
wetland pond were under investigation.

The northern key site was situated in forest
tundra subzone with a discontinuous permafrost
layer in 20 km from the Pangody (65°52'N,
74° 58' E). Two types of peat bogs (frozen palsa
and oligotrophic hollow) and one secondary ther-
mokarst lake were studied here during two field
expeditions in early July and late August 2005.

CO, and CH, measurements were made by
closed dark chamber method with permanently
stated collars of 40 x 40 cm in size on the peat
soils and floating plexiglass chamber of 60 x 60 cm
in size on the lakes and pools. Four samples of
chamber headspace air were taken by syringes
every 7 min. Carbon dioxide and methane con-
centrations were analyzed with GC-FID module
(Crystal 5000, Russia), served with methanizer.
Carbon dioxide data were corrected, using EGM-4
(PP-System, UK) and Testo-435 (Germany) gas
analyzers measurements. The intensity of gas
emission was calculated from linear regression for
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the chamber headspace concentration vs. meas-
uring time. In the course of flux measurements the
air and peat temperature and water table level
were registered.

Estimations of the key site emission were
based on the GIS-technique, botanical descriptions
of plant communities and peatlands classification.

RESULTS AND DISCUSSION

The measurements on mires of the south key
area have revealed high spatial and temporal vari-
ability in the carbon dioxide and methane emis-
sion. The diversity of the peatland types is a typical
particularity of peat-forming process in middle
taiga, inter-annual differences for greenhouse gas
flows were not statistically significant, when one
compared the average July values. It was an
exception of the lower methane emission from
the oligotrophic hollows at July 2004 (259 =+
26.2 mgCH4 m~2 d* n = 14) through the lower
rainfall and water table level in peat. In the long
run the averaged fluxes of methane and carbon
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dioxide were equaled 81.6 + 70.1 mgCH4m ~d!
(n = 190) and 7.56 + 4.23 gCO2 m’* d”’ (n = 156)
during summer time in 2004 - 2006. '

Intensive measurerhent campaigns were made
on the southern key site in summer 2005. Average
emissions, observed here, have formed from 18
to 180 mgCH4 m"2 d™ and 5.6 to 11 gCO2 mm* d"
in different mire ecosystems. In the north key site
the corresponding flows were vastly below: 8 -
41 mgCH4 m™d™ and 4.6 — 5.4 gCO2 m™d”

There was negative relationship between aver-
age fluxes of methane and carbon dioxide: the CO2
flux was higher, the methane emission was lower
and oontrary. The wet ecosystems such as fen and
hollow had higher rate of methane emission then
ryam in south and paisa in north key site (Fig. 1).

In the course of the field measurements the
meteorological and eclogical factors were regis-
tered. Statistically significant relationship for CO2
flux and water table level was found for northern
oligotrophic hollow: F= 31.172¢e° "“‘®"™ 0.85,
n = 15. Other significant correlations were not
found in the north.

CJAverageld Std.

Palsa(S2) Hollow(S2)
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Functional links for methane emission rate (F)
and water table level (WTL) were also inspected in
middle taiga. The stable regressive exponential
function of view F=7.1066e%"""T (R*=0.61,
n = 112) between ones was found. The searched
out relationship was just right for bog massif level
and couldn't been prove for separate ecosystems.
Strong positive correlation (r=0.79 and t > f01)
was found for total CO, flux and air temperature in
poor fen. Qo was predictably close to 2.

The results of gas flux measurements in aquatic
objects, wetland lakes and pond, have been dis-
cussed in the earlier work (Naumov et al., 2006).
Here we demonstrate the average area weighted
fluxes for the contrast bioclimatic zones (table 1).
These data explain functional distance between
northern and southern types of mire landscape in
West Siberia. The differences were very sharp be-
cause of limiting influence of permafrost. Total res-
piration was almost two times higher in middle
taiga key site versus forest tundra mire. And meth-
ane emission in south exceeded the north flux little

less threefold. Like so, it is implied the decreasing
flux trend toward the north (Naumov, 2004). In
comparison with other regions, the searched esti-
mates of carbon dioxide and methane fluxes in
middle taiga and forest tundra mires were accord-
ingly in similar range as that in boreal peatlands of
Finland (Nyk&nen et al., 1998) and Russian tundra
(Nakano et al., 2000; Heikkinen et al., 2002). The
same consistent patterns of greenhouse gas emis-
sion were reported for mires in discontinuous per-
mafrost zone in Canada (Turetsky et al., 2002).
Evidently, the low temperatures and permafrost
are critical factors, decreasing total ecosystem
metabolism and limiting the wetland expansion.
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The area weighted methane and carbon dioxide (total respiration) fluxes
on the north and south key sites (n — number of individual chamber measurements)

Ecosystem Peatland area, Flux C2H4,1 StD. CZH4,1 n Flux CzC)z,1 StD. Cz()za n
ha (%) mgmd” mgmd” (CHa) mgmd mg m_°d” (COy)
Middle taiga key site (50 km x 50 km
Fen 4318 (3,8) 123 74 33 7898 3595 33

Hollow 29476 (26,0) 180 182 34 5597 3734 33
Ryam 71800 (63,3) 18 30 21 11050 4824 24
Pond 790 (0,7) 41 41 6 1650 903 5
Lake 7097 (6,3) 8 9 7 511 442 7

South flux | 113482 (100) 63 70 101 8789 4193 102

St. Er. 13 847

Forest tundra key site (50 km x 50 km)

Hollow 64727 (41,9) 4 14 23 4594 3310 16
Palsa 78316 (50,7) 8 6 22 5429 1848 27
Lake 11539 (7,5) 6 3 4 1510 915 4

North flux | 154582 (100) 22 9 49 4787 2390 47

St. Er. 2 581
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MOP®ONOTAA rA30HAKONNEHUA B TOP®AHBIX bOJOTAX

B.B. lNaHos

TBepcko# rocyaapcTBeHHbLIW TeXHUYECKUH YHUBepcuTeT, TBepb, Poccus

E-mail: vvpanov@tvcom.ru

B pabome paccMampuealomcs 60npochl akkyMynauuu 2a3a 8 mopghsHol 3anexu. O6nacmu akKyMmyns-
yuu 2asa cosnadaiom ¢ obwell cucCMeMOU MexXaHUYecKo20 pagHogecus mopgaHozo 6oroma. Cucmema
pasHo8ecus ompaxaem 3aKOHOMEPHbIT KOOPOUHUPOBAHHBIT pocm mopgbsHUKE 8 Pa3HbIX YacmsX.

Bonpoc 0 rasocogepxanHun TopdaHbIX OTNOXe-
HWA ABNAGTCA CINOXHLIM NO HECKONBKUM NPUYUHAM.
Bo-nepBebix — ¢hukcaums NOTOKOB rasa Ha nosepx-
HOCTU 6ONOT B 3HAYMTENbLHOW CTENEHW oTpaxaer
MHUHEpanU3auuio oTMepLUEiA OpraHUYecKOl Macchl,
Tepatowen npu TopdoobpasosaHun oo 85 — 90%
ucxopgHoro sewjectea (Kosnoeckas u ap., 1978).
MoToku rasza 8 BepxHein yacTtn TopdaHoro Gonota
3aBUCAT OT (HM3UKO-XUMUYECKUX YCNOBUIA, BUAOBLIX
n Buonornuyeckux ocobeHHocTen coobuwecTs, yc-
TOWYMBOCTU BONOKOH, COCTaBa MUKPOLEHO3a, BO-
[oobmeHa u ap. lMpuoputeT OTAAETCA BEpTUKaNb-
HbiMm cBa3sm. Mo atoi npuunHe 6onoTo npeacras-
NAETCA MEXAHWUYECKOW CYMMON TOYEK MINW Y4acTKOB
HEe3aBUCUMO OT MOLUHOCTU TOPCAHBIX OTNOXKEHUR.
B uenom, TopdoHakonneHue paccMaTpuBaeTcs Kak
NWHEeNHLIW NAcCUBHBLIA NPOUECC, NPU KOTOPOM BOAA
¥ ra3 no OTHOWEHUIO K TBEpPAOMY BeLlecTy Topda
OTHOCUTENbLHO CBODOAHDI.

OsuxeHne Bewectsa B TOPHAHO-60NOTHOM
cpeae AONYCTUMO paccMaTpusaTth Kak ABUXKEHWE
camoi cpefbl, B TOM 4uCne U BHYTpU TOPHAHOW
3anexu, HaxoasiLencs B HenpepbiBHOM camopas-
BUTUU M AMHAMUKE NOAOGHO MHOrONETHUM KNuma-
TUYECKUM pexumaM. [lepectporika CTPyKTypbl
Topha COOTBETCTBYET U3MEHEHUIO (PUIUKO-XUMMU-
4Yeckux napameTpoB cpeabl U HaobopoT. MoaTtomy
npu oueHke rasocoaepxaHun B TOpGAHON 3anexu
AONYCTUMO NPUBA3LIBATLCS K AUHAMUKE NNOTHO-
cTU TOphAHO-OONOTHON Cpeabl, OTpaXalowencs
BO B3aUMHOW NPOCTPAHCTBEHHO-BPEMEHHON au-
HaMUKe W pasBUTUKX KPUBU3HbI NoBepxHocTein 6o-
nota u eoAsl. Mpu 3TOM pasmep NOBEPXHOCTU He
sBnseTca abConioTHLIM U 3aBUCUT OT MacwTaba
pabot. [ina BpeMeHHOK OUEeHKN KPUBU3HLI Npeob-
napalowumMu ABNAITCA NaTepanbHbie CBA3N MeX-
Ay ydactkamu 6onorta pasHoro pawsra. TopdoHa-
KONMeHWe B KaXA0M TOUKe MOXET paccMaTpuBaTs-
€A KaK dyHKuus passutusa Bcero Gonota unu as-
TOHOMHOIO y4acTKa, a Takke KaK akKymMynsauusa B
paBHOW CTeneHun Boabl, rasa v Topda.

Bo-BTOpbIX, NpU aHanuse rasocoAepXaHus B
TOP(PAHOA 3anexu 3HAYUTENbHYK ponb urpaert
MCNONL30BaHWE anNpPUOPHOW Moaenu pa3sutua 6o-
not. Hanpumep, ecnu 60n0TO — 3TO CUCTEMA, rpa-
HULUbI KOTOPOW YCNOBHbI U HE3aBUCUMbI ApPYr O
Apyra, T0 U MHTepnpeTauna U3MEpPeHHbIX NOTOKOB

rasa U aHanu3 rasoHaKoNMeHust B 3aNeXu OTHOCU-
TeNbHO NPOU3BONbHLI, NO CyTW — CNyyYaiiHbl. B pe-
3ynbTaTe CBA3LIBAOTCA Npouecchl sHyTpubonort-
HOM raso4MHaMUMKW € TUNAMWU PacCTUTENLHOCTH,
penbeda, nous ¥ T.4. ATO NPUBOAUT K yHUDUKa-
UMW KONWYECTBEHHLIX NapaMeTpoB rasocoaepxa-
HWA B 3aBUCUMOCTW OT TUMA y4yacTka, OrpaHuym-
BawWan asanua NonUMOp(HOCTU rasocoaepxa-
HUA OONOTHBLIX Y4Y4aCcTKOB OAHOrO TWUNA W TOMO-
MOPHOCTU Pa3HbIX TUNOB.

Ecnu 60noto npuHUmaeTcs kak AeTepMUHUPO-
BaHHAs CUCTEMA, TO aHanu3 ra3ocofAepxaHus B
Hel npuobpeTaeT YepTbl MEXAHWYECKOW OQHOPOA-
HOCTU n NuUHerHocTU. MNMpuHumas mogenn Topdpa-
Hbix 6ONOT B BMAE rasoHacblWEeHHbIX KYNomos,
thakTop rasoguHamuku B TOP(AHON 3anexu pac-
CMATPUBaETCA KaK «BHEWHee» BO3AEACTBUE Ha
BepxHUM cnoit Topdaroro Gonota (dpuw, 1978).
Moa Bo3pgeiicTBueM rasoB B TOPPAHOW 3anexu
NPOUCXOAAT paspbiBbl B BUAE MOYaXMH. [asoHa-
KONNeHue paccMaTpuBaeTcs Kak CaMoCcTosTeNb-
Hasi cuctema.

Ecnu paccmatpusatb 60N0TO KaK CROXHYIO
Camoperynvpylowylocs cucteMmy, TO NpoLEecChl
obpazoBaHun, BbLIAENEHUs UM akkyMynsauuu rasa
OTpaxaloT NPOCTPAHCTBEHHO-BPEMEHHYIO AUHAMMK-
Ky bonoTa kak mexaHuuyecku uenoro. Npu MexaHu-
YeCKOM YypaBHOBelMBaHUW 4acten Gonora npo-
Lecchl razoAuHaMMKM K akKyMynsuuu rasa B Top-
hsHOW 3anexun perynupyiloTcs U3MeHeHueM oaHo-
poAHOCTN TOp(AHLIX OTNOXEeHWW. B uenom, no-
BEPXHOCTb 6oNoTa CTpemMuTca K OKPYXHOCTH, OT-
paxawouwein ero mexaHuwdeckoe pasHosecue. He-
OOHOPOAHOCTL TOPHAHOW 3anexu OoTpaxaercs B
cdopmax penbeda 60noT U NPU Pa3HbIX BHELLHUX
pexumax (konebaHusax) MeHAeT cBOA 06beM B Ka-
xOown Touke 6Gonota M NpM nX nartepanbLHOM B3au-
MOBNUSAHUW NPUBOAUT MexaHWJeckue konebaHus
OTAENbHbIX Y4acTKos B cucTtemy konebanuii 6ono-
Ta B uenom. MNoaromy poct 6onota — ato 3Bonto-
UUA NNOTHOCTU 3anexu, OAHOPOAHbLIW obbem ko-
TOPOI B KaXAblA MOMEHT BpeMeHW onpeaenseTcs
83aUMOAEACTBUEM rMAPABIMYECKOR U NHEBMATK-
yeckon cucteM TopdsiHoro 6onota. To ecTs raso-
coAepXaHvwe n rasoeblgeneHne — 3T0 YHKUUK
paBHOBECHA U CUMMETPUM pacTyliero TopgaHoro
6onoTa unu ero aBTOHOMHOrO y4acTka.
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TpeTbA NpuuKHa — HEQOCTATOMHOE pa3BUTHE
NpPAMbIX METOA0B, DUKCUPYIOLLUX AUHAMUKY U aK-
KyMyNAauuio rasa B TopaHon 3anexu. [pexae
BCEro, He YJYWTbLIBAETCA ponb mopdonoruu Top-
AHON 3anexun B aKKyMynauuu rasa u ee Bpemes-
Han U3MEHYNUBOCTbD.

AHanu3 6apu4eckux rpaHuly B TopgaHon 3ane-
XK, BbinonHeHHbt A.A. MetmaHosbiM (1928), no-
Ka3an BO3MOXHOCTb MHCTPYMEHTAnbHOro aHanuaa
rasocofepxaHus, Ho OCHOBHOW akUeHT ero pabor
6bIn cBA3aH C AaBNeHMEM BOAbI B 3anexu. Henb3as
NpU3HaTL yAauyHbIMKU METOAbI WU3YYEeHUR ra3oco-
AepxaHus no nopuctoct obpasuos Topda, u3-
BNEYEHHbIX U3 3aNeXn U He OTPaXatoWUX MaKpo-
CTPYKTYpY 3anexu. BaxHbie pe3ynbratbl No AuHa-
MUKE U aKKyMYNAuvW rasa nonyuyeHbl Npu u3yde-

HUK BCNnbiBaHWA Topda B BogoxpaHunuwax (bu-
ptokos, TapyHuHa, 1967; Kot, 1880). 31U aaHHbie
YKa3biBalOT Ha NPUHLUNNNANLHYIO0 PONb ra3oHakon-
neHvsa B pa3sutuu 60noT U 0cobeHHoCTU ux BOC-
cTaHoBneHun. leodusnyeckue Metoabl Noka He
0o6nafalnT [OCTAaTOMHOM TOYHOCTLIO, XOTSl aKyCTU-
yeckue meroabl NO3BOnAT (GUKCUPOBaATL B TOp-
$AHOR 3aneXn 30HLI Pe3KOro CHUXEHUA CKOpO-
CTEN BOJIH, YTO BO3MOXHO yKa3blBaeT Ha NoBbiLe-
HUe rasocoaepXXaHus.

MoatoMy B Hacroswee BpeMa ANSA OUEHKW ra-
30c0AepXaHnA TOPAHON 3aNeXbl0 B LENOM MO-
ryT MCNonb3oBaTLCA KOCBEHHble Mopdonoruye-
ckue MeTofbl, oTpaxalowme CTpPyKTypy TopcaHon
3anexwu, AUHaAMWUKY ee NNOTHOCTKU, pa3mepa U Kpu-
BU3Hbl €€ NOBEPXHOCTH.
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COMPARISON OF BIOMASS AND CARBON-FLUX DATA CONSIDERING

THE ROLE OF FUNCTIONAL GROUPS AND SPECIES DIVERSITY
IN TWO TYPICAL WEST SIBERIAN PEATLANDS

E. Péli', Sz. Czébel, J. Nagy?, N.G. Koronatova®, and N.P. Kosykh®

'Hungarian Academy of Sciences, Plant Ecology Research Group, Hungary
%Institute of Botany & Ecophysiology, Szent Istvan University, Hungary
¥Institute of Soil Science and Agrochemistry, SB RAS, Novosibirsk, Russia

E-mail: coronat@mail.ru

INTRODUCTION

The peatland ecosystems of the West Siberia
has similar in form and floristic composition to the
peatlands of Canada and Scandinavia. One of the
most typical appearance of local bogs are the
ridge-hollow complex (RHC) which consist of wet
hollows surrounded by drier ridges. Many flat
peatlands have an abundance of Sphagnum taxa,
like RHC. Boreal and subarctic bogs are locked up
vast amount of carbon sequestered from the at-
mosphere by photosynthesis and not yet released
by decomposition. Peatlands are unusual in
greenhouse scenarios because on the one hand
they sequester the major greenhouse gas, CO,,
from the atmosphere, while on the other hand they
emit to it in large quantities both CO, and CH,
(Otvés & Tuba, 2005).

The main goal of our study was to compare
biomass and carbon-flux data considering the role
of functional groups and species diversity in two
typical West Siberian peatlands.

MATERIALS AND METHODS

Location of sites

The «Ridge-hollow complex» located near Sap-
sha close to the Khanty-Mansysk — Tobolsk main
road (GPS: 60° 58' 232" N, 69° 45' 908" E), while
the other field area the «Black bog» (Chernaje bo-
lota) next to Sapsha village (GPS: 61° 3' 667" N,
69° 27' 354" E).

Species composition

Ridge-hollow complex

The ridge dominated by Sphagnum fuscum,
Chamaedaphne calyculata, Vaccinium oxycoccus
close to the surface in addition with two emergent
taxa (Pinus sylvestris, Pinus sibirica).

The lower taxa of the hollows were Sphagnum
balticum and Sph. papillosum, while Andromeda
polifolia represented the dicots and Carex limosa
and Eriophorum sp. the monocots.

Black bog

The mosaics of this flat and open treeless area
were dominated by Sphagnum angustifolium, Sph.
obtusum and Sph. balticum. Higher plants (e.g.
Vaccinium oxycoccus, Chamaedaphne calyculata,
Carex aquatilis, C. globularis, Eriophorum russeoli,
E. vaginatum) were sparsely represented and less
abundant.

Biomass measurements

In order to estimate the phytomass, we set up
sample plots (100 m?) on each study site. From
each plot, 5 samples were taken. The phytomass
of herbs, shrubs and dwarf shrubs was clipped
above the surface of mosses from quadrates of
0.25 m®. Stems, stem bases, rhizomes, roots of
herbs, sedges, herbs, shrubs, and dwarf shrubs
located below the clipping plane, were considered
below-ground phytomass. We took the living bryo-
phytes below the clipping line as contributing to
above-ground phytomass. We took other samples
(1 dms) to measure the phytomass of bryophytes in
the above-ground layer and below-ground phyto-
mass. On the same quadrats where above-ground
phytomass was clipped, we sampled below-ground
phytomass in 10-cm depth increments to 30 cm
below the moss surface. All fresh samples were
sorted into the appropriate fractions and dried.

Flux measurements

Stand Net Ecosystem Exchange (NEE) meas-
urements of CO,-fluxes, evapotranspiration rate
and parallel with the micrometeorological variables
(e.g. air temperature, photosynthetically active ra-
diation, relative humidity) were carried out season-
ally in each site using a portable infrared gas ana-
lyzer (IRGA) operating as an open system (CIRAS-
2, PP Systems, Hitchin, UK) and a round shape
UV-B resistant water-clean perspex-chamber with
a diameter of 30 cm, according to Cz6bel et al.
2005 and Juhasz et al. 2005 . The air was blown
through the chamber by two outer fans using con-
stant flow rate of 2.11 m/s.
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RESULTS

(2]
@ 200}
Our study demonstrated one of the first sepa- S -
rated results for stand Net Ecosystem Exchange o 100}
(NEE) rates for ridge and hollow vegetation, as two S5
characteristic Western Siberian peatland formations. ~ § £ 0
Both biomass (Fig. 1.) and NEE (Fig 2.) data show ¢ £ 100l .
that the ridge has higher CO, sequestration capacity S E
than the hollow. In case of biomass the mentioned g 2 00|
fact is true for both above and below ground parts. § o
The yearly below ground primary production of the % -300 |
examined hollows was very similar despite the ob- g .

served differences in species composition, location,
micrometeorological conditions etc.

The ratio of functional groups (Table) can partly
explain the measured differences between the
ridge and hollow (Fig. 2.). Only the examined ridge

patches contained dicots which have higher photo- 400
synthetic activity due to their greater leaf area. 200!
Physiological activity of monocots not interfered 2
significantly the CO, uptake during the measuring .;:'::; 0t
period. a&  -200}
The comparison of the main functional groups € ;EN 400
(dwarf shrubs, green mosses, peat mosses) o [
shows, that the dwarf shrubs having considerabie §‘3. -600 |
photosyntetically active leaf area and photosyn- S & _goo|
thetic pigments thus they have higher CO; uptake
potential than the Sphagnum taxa, calculated for < -1000 H
the same unit of ground area (Table). Independ- -1200

ently from the dominant species of the measured
small ecosystem patches a positive correlation
was found between the photosynthetic activity and
the photosynthetically active radiation (PAR)
(Juhasz et al., 2002). The mean air temperature
was similar (ranged only in a small interval) in each
stand during the measurements. Data show that
increased temperature (about 30°C or more) could
effect strongly and negatively the stand photosyn-
thetic activity by decreasing the NEE significantly.

ridge RHC hollow RHC hollow BB

Fig. 1. Comparison of yearly biomass production of dif-
ferent West-Central Siberian bogs (at Black bog only
below ground data were measured).

ridge hollow

Fig. 2. Effects of micro-relief, species composition and
participation of functional groups to the mean NEE in the
ridge-hollow complex.

Higher Shannon Diversity not followed by
higher carbon sequestration, even if the diversity
differed significantly (Fig. 3.). Out of compared
patches higher radiation (plot 2) caused the differ-
ences in NEE values (Fig. 3, Table).

% 1000 A Black bog - plot 1
f‘.‘s A Black bog - plot 2
3 A
o A A A
o} o8 A,
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° A%M % AA th A Ag AA A AAA A
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Data series (30 minutes)

Fig. 3. Comparison of NEE values of ecosystem patches characterized by significantly different (P < 0.05)
Shannon Diversity values (Plot indicated with odd number has higher mean diversity).
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Comparison of net ecosystem CO: fluxes and distribution of taxonomical units in bog ecosystems
considering the micrometeorological parameters and evapotranspiration rates

. Cover of
Name and No. NEE , PAR_; 4 Tair E (transp) | functional groups
of stand (mgCO2m™h™) | (umolm™s™) (°C) (pmolH,0-m™s™") (taxonomical units) (%)
Ridae-holl Sphagnum sp. - 94
Icge-nollow -290,28+161,32 | 1537,2¢370,3 | 30,210,5 2,363£0,582 | Monocots - 4.1
complex - plot 1 Dicots - 1
Ridae-holl Sphagnum sp. — 96
slage-nofow -609,37+64,75 | 296,0£255 | 27,0106 | 1,20310,435  |Monocots -0
complex - plot 2 Dicots — 4
Sphagnum sp. - 68
Black bog — plot 1| -263,45+328,19 350,5£38,0 24,510,8 1,864+0,562 Monocots — 12
Dicots - 20
Sphagnum sp. — 80
Black bog — plot 2 | -1294,441388,32 | 1279,31£308,5 | 27,811,6 1,90610,819 Monocots - 0
Dicots ~ 20
Better understanding of climatic drivers, func- ACKNOWLEDGEMENT

tional groups and stand physiological activity (in-
cluding C-fluxes) require much more investigations
over a wide range of peatland environments.
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BB - Black bog, E — evapotranspiration, NEE —
Net Ecosystem Exchange, PAR — Photosyntheticalty
Active Radiation, RHC — Ridge-hollow complex.
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WEST SIBERIAN WETLAND TYPOLOGY MAP
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FOR TRACE GAS FLUX AND BIOMASS INVENTORIES
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West Siberian Forest Survey, Novosibirsk, Russia

Inventories of the wetland area in western Siberia have been produced in order to compile the inventory
maps of NPP/biomass, soil respiration and greenhouse gases at regional scale. Multi-scale approach of
sequential analysis utilizing the paper-based Wetland typology map, satellite images with middie resolu-
tion, and airbome/satellite images at large scale was used to obtain the detailed wetland classification.
This approach allows us to scale up the ground-survey data obtained at different micro-landscapes on

patterned wetlands.

Inventories of the wetland area in western
Siberia (WS) are required to compile the inven-
tory maps of NPP/biomass, soil respiration and
greenhouse gases at regiona!l scale. In such
maps, field observations are scaled up in order to
represent an average value for a particular site of
wetland. There is no data on fractional area cov-
erage per wetland type estimated for patterned
wetlands in WS although this information is criti-
cal for scaling up the ground-survey data.

Regional scale inventory of the wetland area
in western Siberia (i.e. digital vector map,
ranged by wetland types according to the cli-
matic gradient in WS) have been produced by

digitizing the paper-based «Wetland typology
map» (1:2,500,000) created by Russian Hydro-
logical project in 1970s. It has been done in
Mapinfo 6.5 using the «Topography map cf the
Russian Federation» at a scale of 1:1,000,000
for georeferencing. Obviously, this procedure is
prone to errors due to use of hardcopy products
and manual digitization, although the planimetric
errors were estimated to be no more than 40 —
50 m. There are 20 wetland types and com-
plexes segregated for the whole WS-territory.
The area coverage by each wetland type (in m®)
and its contribution to the total wetland area (%)
are shown in Table 1.

Table 1
Wetland areas on the «Wetland typology map of western Siberia», 1:2.5M scale
Ne Wetland type Area, M° % of area
1 2 3 4

A. Excessive moistening zone
I. Poligonal oligotrophic and meso-eutrophic mires

Sphagnum-lichen) mires

1 | Polygonal-roller and polygonal-fissure (grass-sedge-mosses and shrub-

39 676 306 979,49 5.8

2 | Polygonal mires combined with grass and grass-mosses mires

20 347 717 921,04 2.9

Il. Flat palsa oligotrophic- and oligo-mesotrophic mires

3 |Patterned (hollow and hollow-pool) flat palsa bogs (shrub-brown moss-lichen
cover on the palsa; sedge-mosses and Eriophorum-mosses in hollows)

62 388 471 846,97 9.0

Flat palsa and high palsa bogs

14 842 435 125,04 2.2

(31 P-3

Shrub-dominated tussock mires

18 741 474 188,16 2.7

IIt. High palsa oligo-mesotrophic and oligo-eutrophic mires

Sphagnum in hollows)

6 |[High palsa-hollow and -pool-hollow patterned mires (shrubs, Sphagnum and
lichens on the palsa; sedge-brown mosses and sedge-Eniophorum-

23 458 613 563,31 34

7_]High palsa and flat palsa mires

6 718 881 658,36 1.0

IV. Ombrotrophic (Sphagnum) raised mires

shrubs and lichen-shrubs with Pine and Cedar)

8 | Sphagnum-dominated bogs with pools and open stand of trees (Sphagnum-

21.2

144 985 835 235,16
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XAPAKTEPHBIE 3HAYEHWA MOTOKOB METAHA

U3 BOJIOT 3AMAIHOM CWBUPH

H.A. Winbipes, M.B. nazonees

MockoBCKuit rocyaapcTBeHHbIW yHuBepcuTteT uMm. llomoHocosa, MockBa, Poccun

E-mail: o_ruhovich@mail.ru

B pabome cyMMupogsaHbi coGCmMeeHHble U numepamypHblie OaHHbIe 0 MHO20YUCNIEHHbIM U3MEPEHUAM
amuccuu CH4 Ha meppumopuu 3anadHoli Cubupu 8 pa3nuyHbIx 2udpPoOmMepMUYecKux ycnosusx u Ha 6o-
nomax pasnu4Hbix munos. Cmamucmuyeckan obpabomka ece20 Maccusa OaHHbIX N0380UNA MOMYHUMb
OMHOCUMENbHO HAa0EeXHbIe OUEHKU XapakmepHbIX MOMOKo8 ONIf8 0MOenbHbIX MPUPOOHbLIX 30H U KOHKpem-

HbIx buo2eoUeH0308.

B 2003 - 2006 rr. HamMK NPOBOAUNUCHL U3ME-
PEHUA HA BEPXOBbLIX, NEPEXOAHLIX, HU3NHHBIX 6O-
nortax 8 cpeaHen M 1xHOW Tanre 3anagHon Cu-
6upu. U3yyeHHble 06bexTHl BN noapobHo onu-
CaHbl paHee Apyrumu asTopamu: Tomckoe Mpwm-
obbe — B (Nlanwwuna, 1987), MNpukeTbe — CM., Ha-
npumep, 8 (basaHos, 1988), 6onota BocTouHoro

2004). MNonesble n3MepeHUA BLINOAHANUCH NpWU
nomowm KamepHo-ctatuuyeckoro metoapa (Mnaro-
nes, WHobipes, 2007).

Pesynbtatel cymmupoBaHbl B Tabnuue. [lo-
CKOMNbKY HaM He M3BEeCTHbl kakue-nnbo namepeHus
amuccum CH4 B TyHape n necotyHape 3anagHow
Cubupu, ToO Mbl CONAN BO3MOXHbLIM NPUBECTU AaH-

BacioraHbn — B (Lapshina et al., 2000); naHa- Hble, NnonNyYyeHHble 6nNK3 3ananHoOR rpannuubi 3TOrO

wadTHbih npocdune p. Knioy — B (lonoBaukas, peruona.
2
30Ha UM . Notok CH4, MrC/m*/uac
NOA30Ha [Sig) Mukpopenbed — e MCTOYHMK AaHHbIX
TopthaHbie Byrpbi -0,07™ (3) -0,17/-0,03
OxHan m CobcTBeHHble gaHHbie 3a 2003 r.;
TyHApa o8B Kouka 0327 (4) 0.02/1.46 CnobopkuH ¢ coasT., 1992
(o]:] MEXKOULE 1,9™ (5) 1,5/3,0
NecotyHapa OB He BblASNRNN 0,29% (2) 0,38 CobcTaeHHbie pakHble 3a 2003 r.
OB He Bbigenanu 0,62™ (9) 0,42/0,83
RC rpana 0,00™ (6) 0,00/0,65
CesepHan Taifra Naumov, 2001
RC MOYaXKUHA 0,86™ (9) 0,50/0,95
TopdsHbie Byrpbl 0,00 (10) -0,16/0,01
oB KouKa 1,44° (2) 1,08
OB MEXKOUbE 2,3" (4) 1,9/2,6
TCap;ana RC rpana 0,56° (2) 0,42 CobcTBEHHbIe AaHHble 3a 2006 T.
RC MOYaXUHa 1,43% (2) 1,03
RY He Bbigenanu 0,31™ (10) 0,12/0,63
oB 761" (671) | 3,62/13,82
RC m
IT(:;‘(;an — p—— 2,24" (105) 1,33/3,42 g:gggger:;tgg GA?:Hble
1,10™ (43) 0,03/2,92
WF 021" (7) 0,05/0,61

MpumevaHne: * OB — oTkpbiToe 6onoro, RC — rpaaoBo-MouaxuHHbI komnnexc, RY — pam, WF — 3a6onoueHHbiit
nec, ** a — B3BelweHHOe cpeaxee (Bec o6paTHO NponopuvoHaneH KBaapaTy NOrpewWwHoOCcT naMepenns, B none Err
yKasaHo B3BeleHHOe CTaHAApPTHOE OTKNOHEHWe), M — MeanaHa (B none Err ykazaHbl HUXKHWUA/BEPXHWIA KBAPTUNK), B
none F B ckobkax yka3aHo KONUYECTBO U3MEPEHNIA).
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BennunHa 3MNCCUU, KOHEYHO, CUNbLHO 3aBUCUT
OT rMApoOTEPMMUYECKUX yCNnoBui. Tak, BCe NOTOKW,
nameperHbole B CpegHel u KOxHon Ttaire, 6binu
pa3buTbl HaMM Ha ueTbipe YCNOBHbIX Knacca no
Temnepatype (T) u ypoBHIO CTORHUA Boabl (YBB):
«yMepeHHble T — BbicOkuin YBB», «BbicokMe T —
BbicOKui YBB»; «ymepeHHble T — Huskun YBB»,
«Bbicokne T — Hn3kuik YB6B»). Ha puc. 1 nokasabl
pacnpeaeneHus NOTOKOB 3TUx knaccos. Mpu yme-
peHHbIX TemnepaTypax u rnybokoM croanun YBB
Haunbonee BepONTHLI OKa3anucb Hynesble NOTOKM,

03
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XAPAKTEPHBIE 3HAYEHWA NOTOKOB METAHA

U3 BONOT AMAHOM CUBUPY

H.A. linbipes, M.B. Nnazones

MockoBcku# rocynapcTBeHHbIR yHuBepcuTeT uM. llomoHocoBa, Mocksa, Poccus

E-mail: o_ruhovich@mail.ru

B pabome cymmMupogaHbl COBCMEEHHbIE U nuMepamypHbie GaHHbI® N0 MHO20YUCNIEHHBIM U3IMEPEHUAM
amuccuu CH4 Ha meppumopuu 3anadHoli Cubupu 6 pa3nuyHbix 2u0pPOMEePMUYEecKUX ycnosusx u Ha bo-
niomax pa3snudHbix munos. Cmamucmuyeckas obpabomka ece20 Maccusa 0aHHbIX M103801UNA NOMYYUMb
OMHOCUMENbHO HAleXHbIe OUEHKU XapaKkmepHbiX NOMoKoe 0ns omoesnbHbIX NPUPOOGHbIX 30H U KOHKpem-

Hbix 6UO2e0UEeH0308.

B 2003 — 2006 rr. HaM¥ NPOBOAUNUCL U3ME-
PEHUSI Ha BEPXOBbLIX, NEPEXOAHbIX, HU3NHHLIX 60-
notax B cpeaHew u xHoOW Tanre 3anagHon Cu-
6upu. N3yyeHHble 06bekTbl 6biNM NOAPOBHO oNu-
caHbl paHee apyrumu astopamu. Tomckoe [lMpu-
obbe — B (JlanwuHa, 1987), MNpukeTtbe — CM., Ha-
npumep, B (basaHos, 1988), 6onota BocTouHoro
Bacioravba — B (Lapshina et al., 2000); naHa-
wadTtHed npocdune p. Kniow — B (Fonosaukas,

2004). MNonesbie U3MEpPEHUA BBLINONHANWUCL NPU
noMolKM KaMepHo-cTatudeckoro metoaa (Mnaro-
nes, WHeipes, 2007).

PesynbTathl cymmuposaHnbl 8 Tabnuue. [lo-
CKOMbKY Ham He M3BECTHbI Kakue-nubo namepeHus
amuccun CH, B TyHape u necotyHape 3anagHom
Cubupu, To Mbl COYNKU BO3MOXHLIM NPUBECTU AaH-
Hble, NoNy4YeHHble 6nN13 3anagHoOR rpaHnLbl 3TOrO
peruona.

2
i%';::: Bru* | Mukpopenved ﬂc:’:x CHa MrC/ME/:rac NCTOUHUK AaHHbIX
ToptaHbie Byrpbi -0,07™ (3) -0,17/-0,03
O o | vows | 0wt | ooana_|Gusemse s se 2000
oB MEeXKoUbe 1,9 (5) 1,5/3,0
NecotyHapa OB He Bblgennanu 0,29 (2) 0,38 CoGcTBeHHbIe AaHHble 3a 2003 T,
OB He Bbigensanm 0,62™ (9) 0,42/0,83
CeBepHan Taira RC ik 0.00" &) 0.00/0.65 Naumov, 2001
RC MOMaXMHA 0,86™ (9) 0,50/0,95
Topdarbie 6yrpbi 0,00™ (10) -0,16/0,01
OB Kouka 1,44° (2) 1,08
OB MEXKOYbE 2,3™ (4) 1,9/2,6
Sap;_‘g"“ RC rpaga 0,56° (2) 0,42 CobcTeeHHble aaHHbie 3a 2006 r.
RC MouaxuHa 1,43%(2) 1,03
RY He Bbiaensnm 0,31™ (10) 0,12/0,63
o8 761" (671) | 3,62/13,82
"r(:);:aaﬂ ::s He BbIRENSAM 2,24™ (105) 1,33/3,42 g:ggg%e:c;%g él?rHHble
1,10™ (43) 0,03/2,92 )
WF 021" (7) 0,05/0,61

Mpumeuanme: * OB — oTkpbiToe 6onoto, RC — rpagoBo-MouaXuHHbIA komnneks, RY — pam, WF — 3a60nojyeHHbiMn
nec, ** a — B3BeleHHoe cpeaHee (Bec ob6paTHO NPONOPLIMOHANEH KBaapaTy NOMPEWHOCTU naMepeHus, B none Err
yKka3aHo B3sewieHHoe CTaHAapTHOe OTKNOoHEeHWe), m — meanana (B none Err ykaaaHbl HWKHWUA/BEPXHUIA KBapTUNK), B
none F B ckobkax ykazaHo KONUYECTBO UaMepPeHUit).
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BenuunuHa aMuUcCUW, KOHEYHO, CUMBbHO 3aBUCUT
OT ruagpoTepMuyeckux ycnosui. Tak, Bce NOTOKH,
namepeHHoie 8 CpeagHel u HOxHon Taire, Obinu
pa3butel Hamu Ha 4eTbipe YCNOBHbIX Kracca no
Temnepartype (T) W ypoBHIO cTosHuA Boabl (YBB):
«ymepeHHble T — Bbicokun YBB», «Bbicokne T —
8bicokuid YBB»; «yMmepeHHble T — Huskuk YBEB»,
«Bbicokue T — Hu3kuin YBB»). Ha puc. 1 nokasaHb!
pacnpeneneHua NOTokoB 3Tnx knaccos. Mpu yme-
PEHHbIX TemnepaTypax U rny6okom ctosHuu YbB
Hanbonee BEpPOATHLI OKA3anucb Hynesble NOTOKM,

0.3

lapu
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anpu Bbicokux T n YB6B 6nu3 noBepxHOCTU NoyBbl
Hanbonee BepoATHOE 3HaYeHue notoka 6bino cy-
wecTeeHHo Gonblue (3,35 MrC/m? B 4ac), nockonb-
Ky ONTUManbHLIMW YCNOBUAMU ANA MeTaHoreHesa
ABNAIOTCA BLICOKME Temneparypbl U NONHOCTLIO
aHa3poGHbie ycnoBuA (NOHATHO, YTO YeM Gnwnxe
YBEB Kk noBepxXHOCTH NOYBLI, TEM TONLLE CNOW NOY-
Bbl, rAe Aocturaercs aHaapobuosuc). Mpu otkno-
HEHWM OHOr0 M3 napaMmeTpoB OT ONTUMAaNbHbLIX
3Ha4yeHU’ Hanbonee BepoATHLIE 3HAYEHUR NOTOKA
CHWXanuchb.
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Ha puc. 2 npeacrasneHbl cpefHue 3HavyeHus
notokoe 8 2003 — 2006 rr. Ha psae 06BbEKTOB, Ha-
XOASALUUXCA Ha pacCTOSHUU AECATKOB KUIIOMETpOB
Apyr ot apyra (T.e. NPUMEPHO B OAHUX W TEX Xe
KnuMaTuueckux ycnosusax). N3 pucynka sugHo, 4To

West Siberian Peatlands and Carbon Cycle: Past and Present

U3MEHeHne CcpeagHece30HHOW 3MWUCCUN NPOUCXO-
AWNo Ha pa3Hbix 06beKTax CUHXPOHHO (32 OAHUM
HeOoBBLACHUMBIM UCKMIoYeHneM — yem bonble bbl-
na amuccus Ha Kaparaitickom 6onote, Tem MeHblue
— Ha BCex OCTanbHbIX).

30
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25 1 §§
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o 20 1 § N 2004
i :::. B 2005+
g 15 4 '5 : B 2003+,
7 § 3 B 2006
5 X N
5 101N \
5 § \ W
§ RN
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\ \
Obckoe Bakuyapckoe Moima "Brimxriee” Kapraiickoe TaBpunosckoe lapu
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Puc. 2. lunamuka notoka CH4 Ha HekoTopbix 6onoTax XHOW Tainrm no aaHHbIM 2003 - 2006 rr. (H — HW3WHHOE
noimeHHoe Bonoto, H3 — Mmonoaoe HU3MHHOe cTapudHoe 6onoTo, M — nepexoaHoe, B — BepxoBoe)

Uccnedosaruna 6binu noddepxaHbl 2paHmamu
IOHETI/I3®: «KomnnexkcHoe ynpasneHue 3KOoCu-
cmemamu mopgsaHbix 6onom Ons COXpaHeHUs
6uopasHoobpasus u cmabunbHocmu Knumama
(GF/2740-03*4650; PMS: GF/1030-03-01) npo-

no coxpaHeHulo 800HO-60/10MHbIX ya200ul (Wet-
lands International);, maioke aemopbl xomenu 6Obi
ebipasumb 2nybokyr 6naz2odapHocmb K.¢h.-M.H.
Ww.ll. Makciomosy, oka3asweMy HEOUEHUMYIO
noMOWb 8 NIaHUPOBaHUU U npoeedeHuu yacmu

exma no coxpaHeHuro mopghsHbix 6onom Poccuu  uccnedoeaHud.
Poccutickoli npozpammsl MexdyHapodHozo 6i0po
NUTEPATYPA

1. ba3saHoe B.A. CtpykTypa 6onoT KeTCKo-4ynbIMCKOro Mexaypeyba: ABToped. AuUC. .... KaHA. 6uon. Hayk. — Tomck,
1988.

2. Mazonee M.B., LUinbipes H.A. [luHamunka neTHe-oceHHew amucciuu CHy ectecTeeHHbiMu Bonotamu (Ha npumepe
tora Tomckon obnacrtu) // Becr. MY, cep. nousoBea. — 2007. - Ne 1. - C. 8 - 15.

3. lNonosauykas E.A. BonotHele GuoreoueHossl 3anagHown Cubupm // BonoTa u Guoctepa: Matepuansi 3-i HayyHoOM
wkonbl (13 — 16 ceHTabpa 2004 r.). - Tomck: LUHTW, 2004. - C. 91 - 99.

4. Nlanwuna E.[. Ctpyktypa u auHamuka Gonor noiimbt peku O6u (Ha tore Tomckon obnactu). Astoped. awnc. ....
KaHa. 6uon. Hayk. — Tomck, 1987.

5. Cnobodkux A.N., Manukoe H.C., 3aeap3un A. O6pa3osaHue n notpebneHve MeTaHa MUKpOOpraHuMamu B
6onoTax TyHapLI ¥ cpeaHel Tairu // Mukpobuonorus. — 1992, - T. 61. — Buin. 4. — C. 683 — 691.

6. Lapshina E.D., Pologova N.N., Mouldiyarov E.Ya., et al. Watershed Peatlands in South Taiga Zone of West Sibe-
ria // Eighth Symposium on the Joint Siberian Permafrost Studies between Japan and Russia in 1999. - Tsukuba:
Isebu, 2000. - P. 121 - 128.

7. Naumov A.V. Emission of CH4 and CO2 in connection with temperature conditions of peat bog soils in the north-
ern taiga subzone // Marepuanbl MexayHapogHOro noneeoro cumnosuyma «TopdsaHuku 3anagHow Cubupu un
uvKn yrnepoaa: npownoe u Hactoswee» (r. Hoabpbek, 18 — 22 asrycta 2001 r.). — Hosocubupck: AreHcTeo
Cubnpunrt, 2001. - C. 110 - 112,
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COXPAHEHWUE bONOTHBIX KOMMNEKCOB

HA TEPPUTOPUIA NPUPONHOIO NAPKA «KOHAWHCKWUE O3EPA.
B YCNOBMAX TEXHOTEHHOTO BO3[IECTBUA

(OCBOEHUE HEQTAHOrO MECTOPOXIEHUA)

T.J1. Becnanoea’, H.H. Kopomkux?

'YypexaeHue XaHTbi-MaHCHACKOro aBTOHOMHOrO okpyra — FOrpel, Poccus

«MpupoaHbii napk “KonamHckue czepa”»

2 TioMeHCKMit rocyaapcTBeHHbIH yHUuBepcUTeT, Poccus

Ha Ttepputopuu npupoaHoro napka «KoHauH-
CKkue o3epa», pacnonoxeHHoro B COBETCKOM pai-
oHe XMAO-IOrpbi ¢ 2000 r. Beaytca pabotbl no
obycrporcTey U ocBoeHMI0O TanbHUKOBOrO MECTO-
poXAEHUA HedTH, NULEH3UOHHBLIA Y4acTOK KOTO-
pOro 4acTMYHO COBNagaeT C CeBepO-BOCTOYHbLIM
CEKTOPOM TEPPUTOPUMN NPUPOAHOTO Napka.

Pa3spabotka MeCTOpOXOEHUA NPOU3BOAWUTCSH
HedTenobbiBaowmm npegnpustuem TNN «Ypaid-
Hedreras» (000 «fIYKONN-3anagHas Cubupsb»).
3a nepuoa 2000 — 2007 rr. BBEAEHO B 3KcnnyaTta-
umio 112 ckBaxuH, 06ycTpoeHo 14 KycToBbiX nno-
wapnok. Mnowaab 3emens noa obvekTamu Tanb-
HUKOBOTrO MECTOPOXAEHUS COrnacHo NpOEKTy Co-
crasnset 304,33 ra (0,6% Tepputopun npupoaHo-
ro napka).

Ona HeponyweHns aerpagaunn 9KOCUCTEM yT-
BepxaeHbl ocobble ycnosua ocsoeHus TanbHUKO-
BOrO MECTOPOXAEHWS HedTW, npeaycMaTpusalo-
wue npumeHeHvwe npupogocbeperalowmx TexHo-
Norvui, npoBeaeHUe reonoropasBefodHbIX u Hed-
TepoboiBaowmux pabot ¢ yyetom ocoGeHHocTel
YCTaHOBNEHHOIO NPUPOA0OXPAHHOIO pexuma.

Tepputopus npupogHoro napka «KoHauHckue
o3epa» 3HaunTenbHO 3abonoueHa; bonota 3aHu-
maioT 50,5%. XapaktepHbie AN\ TAeXHOW 30HbI
3anagHow Cubupu obwupHble BOoAOpasaenbHble
onurotpodHble 6onoTa npeacTaBneHbl Ha Teppu-
TOpUM NPUPOAHOrO Napka NULWb OAHUM KPYMHbLIM
60ONOTHLIM MacCUBOM, 3aHMMAIOWNUM NNOCKUA BO-
[opasnen Mexay p. b. Ax u sogocbopHbimu bac-
ceviHamu o3ep Panre-Typ v Mou-Typ. MHorouuc-
NneHHble HebonblMe W CpeaHux pasMepos ONUro-
TpodHble BonoTa BCTpevatoTca B Hernybokux ae-
NpeccUax N Ha NNOCKUX NOBEPXHOCTAX NOKANbHBLIX
soaopasgenos. [peumyuiectBeHHo 6onota pas-
BMBAIOTCA B MEXIPUBHBLIX NOHWKEHWUAX W BbITAHY-
TbiX Aenpeccusx penvedga. B ueHtpe Takux 6o-
NOTHbIX MacCUBOB 3a4acTyld UMeeTCs BOJOTOK
UK NPOTOMHAA TONb. 3TO NPWUBOAUT K TOMY, UTO
npyu CpaBHUTENbHO BeAHbIX YCNOBUAX MUHepanb-
HOrO NUTaHMA Ha Takux Gonotax dopmupyetca
me3oonuroTpocbHan unu aaxe Me3oTpodHas pac-

TUTEenbHOCTb. OnuUroTpodpHas pacTUTENbHOCTL Ha
Takux Gonotax passuBaeTCA NPEMMYLECTBEHHO
no nepudepun. OGWUPHbIE ME30TPOdHLIE TONWU
BbIKNIMHUBAHUA TPYHTOBLIX BOA ABNSAIOTCA Xapak-
TEPHbLIMU 3NIEMEHTaMN NEPEXOAHbIX U BEPXOBbIX
6onot TeppuTopuu. B nepuoanyecku noarannu-
BaeMbIX U 3anMBaEMbIX NONbIMK BOAAMW AONUHAX
Manbix pek U npubpexHon nonoce osep dopmu-
pyloTCst 0CoKoBO-CharHoBbie Gepe3oBbie Menko-
necba M 0COKOBO-60NOTHOTPaBHO-CharHoBbIe
necHble 6onora — corpbl.

Haubonblwee TexHOreHHoe BO3AeNCTBUE Ha
6onoTHble koMnnekchl B npegenax TanbHWKOBOro
NWUEH3UOHHOTO Y4acTKa OKa3biBalT CTPOUTENLCT-
B0 aBTOAOpPOr W BOA03a0OP W3 KypTaMbIWCKOro
NPECHOBOAHOIO TrOPU3OHTa AN NOAAEPXKAHUR
nnactoBoro gasnexus (MNMAQ).

MNpu cTtpoutensCTBe BHYTPUNPOMbLICNOBLIX A0-
por Ha 3aBONOYeHHbIX yyacTkax NPOMCXOAWUT yn-
NoTHeHWe Topda, BCNEACTBUE YEro pesko usme-
HAKTCA (UNbTPAUMOHHbLIE CBOWCTBA TOPGAHOW
3anexu, ocobeHHO B BepxHeW ee u4acTu, npea-
CTaBNEHHOW NNOXO Pa3nOXWBLUUMUCA M XOpOLIO
punbTpylowmMmMn Topdamm, HapylaerTca ecTtect-
BEHHbIA PEXUM CTOKa PYHTOBLIX BOA, NPOUCXOAUT
obpasosaHue nognopa, rmben APEeBOCTOR U U3-
MEHEHWe CTPYKTYpbl TPaBAHO-KYCTApHUYKOBOIO
Apyca. OcobeHHO 3TO aKTyanbHO ANS COCHAKOB
charHoBbiX Ha NpUrpaHnyHbix ¢ Gonotamu yyacr-
Kax CyliM U PAMOBbLIX (COCHOBO-KYCTapHUYKOBO-
ctharHosbix) 6onot. Obwas nnouwjagb NPOrHoO3u-
pyembix noarannuMeaeMbix TEPPUTOPUA B npene-
nax TanbHWKOBOrO NULEH3UOHHOrO yyacTka co-
crasuT 128 ra.

B mae 2006 r. cneuwanuctamu npuWpoaHOro
napka «KonguHckue ozepa» u TN «YpanHedre-
ras» 6biN0 NpoeeaeHo coBMecTHoe ob6cnenosaHue
BHYTPUNPOMBICINOBLIX AOPOr, B pe3ynsTate KOTo-
poro OTMEYEHO HapylleHUe TruapoNorM4eckoro
pexuMa 60noT Ha ydvacTkax NPOTSHKEHHOCTLIO
okono 12 kM. buina nposeaeHa pabora no gonon-
HUTeNbHOW yknaake 11 BOAONPONYCKHbIX Tpy6 u
nepeyknagke 21 paHee ynoxexHHon Tpybbl B no-
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NoTHO aeToaoporu. B pesynbTate npoBeAeHHbIX
paboT BbISBNEHHOE NOATONNEHUE NONHOCTLIO NWK-
BUAWPOBAHO.

3kcnnyaTauMa  KypTamblWCKOro BOAOHOCHOMO
ropu3onta ans NMNO Ha TanbHUKOBOM MECTOPOX-
AeHun HadaTta B ceHTabpe 2004 r. MNockonbKy OT-
60p BOALI KYpTAMBLILCKOrO ropu3oHTa npueeaeT K
(OpMMPOBAHUIO BOPOHKU AENpeccUun pagnycoMm
npeanonoXxuTensHo A0 10 kM, 4YTO BLI3OBET Nage-
HUE YPOBHSt TPYHTOBbLIX BOA Ha 3TOM YyuvacTke,
OCywieHuio BOonoT, U3MEHEHUK pacTUTEeNbHbIX
komnnekcos, B 2005 r. 661 opraHnu3oBaH ruapo-
recnormdeckmn U reoboTaHMYECKUh MOHUTOPUHT
COCTOSIHUA 3KOCUCTEM B nNpeaenax BNUSHUA BOAO-
3abopa.

Mo pesynbratam aHanu3a AQMHAMUKW YPOBHE
noA3eMHbIX BoA Ha HabnopaTtenbHbIX rMaponoru-
YeCckux CKBaXWHax cnegyer, 4TO 3a fABa roapa
BNUsHWE BOAO3ab0Opa KypTaMbILLCKUX BoA pacnpo-
CTpaHUNOChL A0 pacctosHua 6onee 500 M.

C uenbid MOHWUTOpPUHra BINUSHWA HA pacTu-
TenbHbI NOKPOB WUCMONbL3OBAHUA KYpPTaMbILLCKOro
ropu3oHTta ana MNMNA 8 2005 r. opraHusoeaH reobo-
TAHWUYECKUA MOHUTOPUHT HA NATU NOCTOSIHHBIX
npobHbIx nnouwtagax (MMMM). NpobHble nnowaau
3anoXeHsl B NpeAenax npeanonaraeMon BOPOHKH
Aenpeccun Takum obpa3oM, YTO OHU hOPMUPYIOT
3KONOrMYECKUIA PAA NO FPABUEHTY YBNAXKHEHUS.

3a aByxneTHUW nepuoa Ha npobHbLIX nnouwla-
AAX, 3aN0XeHHbIX B NecHbix coobujectsax, uame-
HEHWA B CTPyKType (PUTOUEHO3a U COCTOAHUU
OpeBEeCHOro, TpaBAHO-KYCTapHUYKOBOTO U MOXOBO-
NVWAAHKKOBOIO APYCOB HE BLIABMEHO, NOCKONbLKY
B NIECHbIX 3KOCUCTEMAaxX U3-3a ANUTENLHOIo XW3-
HEHHOro Uuukna aepesbes obpaTHble cBA3n cpaba-
TbIBAKOT He BbICTPO U nposienseTca addekr 3a-
nasablBaHus.

Ana 60NOTHLIX 3KOCUCTEM XapakTepHa GbicT-
pas peakuua Ha U3MEHSIoLUecH ruaponorudeckne
ycnosua. Ha npobHbIx nnowaanx, NpuypoveHHbIX

K 60NOTHBLIM PUTOLEHO3aM, YBENUUUNUCL pa3Me-
pbi rpAa U YMEHbWMNUCH pasMepbl MOMaKUH, Bbi-
ABNEHO obujee M3MEeHEeHWe COOTHOWEHUR BUAOB
NO MX y4acTHIio B NPOEKTUBHOM NOKPbLITUK TPaBAHO-
KYCTapHUYKOBOrO Apyca B CTOPOHY Gonee me30- u
KcepodunbHLIX. B MOX0BO-NUWARHNKOBOM fipyce
3HAUNUTENbHO NOBbLICKUIIACL BCTPEYAEMOCTb U Npo-
€KTUBHOE NOKpbLITME nUwakHukoB. B cBasu c
YMEHbLIEHWEM  NEPEYBNAXKHEHUSA  NOBLICUNACL
XM3HEHHOCTL fepeBbeB, YBENUYMNACh BLICOTA
APEBOCTOA WU KONU4ecTBo BCxoaoB. OTmeueHo
CHWKeHWe ypoBHA BONOTHLIX BOA U COKpaleHue
nnowaamM y4actkoB OTKPbLITOW BOAHOW NOBEpPXHO-
cTn.

Takum obpa3oM, npoBeaeHHbie reoboraHuve-
CKUE MOHWUTOPUHIOBbIE UCCMNEAOoBaHUA NO3BONWUMM
BbIABUTb PEAKUUIO Pa3NUyHbiX TUNOB GONOTHLIX
coobwecTs Ha M3MEHEHWe rMAPONOrHYECKUX Yc-
nosui, Kak cneacrtsue (POPMUPOBAHUS BOPOHKM
henpeccuu B pesynbrate sogosabopa u3 kypra-
MbILLCKOrO ropu3oHTa.

Mo coctosHuio Ha 2006 r. OTMeYeHHble u3Me-
HEHUR He HOCAT KaTacTpo(pU4EeCcKoro xapakrepa u
NPU CHATUU TEXHOFSHHOTC BMMUAHUA BO3MOXEH
BO3BpAT IKOCUCTEM K CTAOUNLHOMY ECTECTBEHHO-
My cocTostHuio. OQHAKo NpU HapacTaHuM W3MeHe-
HKUS YPOBEHHOTO pexuma 60NoTHLIX BOA BO3MOXHA
Aerpapaums 60NOTHLIX KOMNNEKCOB..

Ans CHUXEHUR TeXHOreHHOro BO3AEeNUCTBUA Ha
GONOTHbIE 3KOCUCTEMbLI, HaxXOAAUMECA B 30He
BNUAHKSA (DOPMUPYIOLLEACH BOPOHKM AENpPEecCUu,
noarotoBnexdbl U cornacosaHsl ¢ TMNIM «Ypaithed-
Tera3» pekoMeHaauuu NO YacTU4MHOMY nepexoay
Ha UCNOMb30BaHWE NOATOBAPHLIX BOA ANA Lene
NNO w» cHuxeHna obbema ucnonb3oBaHua BOA
KYPTaMbIWCKOro ropu3oHTa. Kpome Toro, MOHUTO-
puHr BnusHus Bofo3abopa Ha npuneraiowme pac-
TUTenbHble coobuwecrsa B 2007 r. 6yaet npoaon-
XEH CO 3HaYMTENbHbLIM paclwupeHuem cetu npob-
HbIX nnowanen.
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MEPCNEKTWBbI UCTOMb30BAHUA TOP®A ANA JIUKBUALIUK

ABAPHHHBIX PA3IMBOB HEGTU HA BOJE W MOYBE

T.N. Bypmucmpoea, T.I1. Anekceeea, H.H. TepeweHrko, J1.[]. CmaxuHa

Cubupckui HUU cenbckoro xo3ninctsa u topcpa CO PACXH, Tomck, Poccun

E-mail: sibniit@mail.tomsknet.ru

B pabome npueedeHbl 0aHHbIe No uccnedosaHulo sghgpexmusHocmu Menuopanma u copbeHma Ha oCHo-
ee mopcha npu nuxkeudayuu aeapuliHbix pasnueoe Hepmu Ha eode u rnoyse.

3arpAsHeHne nNpuUpoaHOIA cpeabl HedTbio U
HedTenpoaykTaMn B paioHax HedTenobbiiu u
TpaHcnopTa HepTH ABNAETCA CePbe3HON IKONOru-
4yeckon npobnemoii.

Uenb HacTtoswen paboTsl — nony4YeHue 3Kono-
rMYeckn YUCTOro menuopaHta u copbeHta Ha oc-
HoBe Topcba Ana NUKBMAALMW NOCNEACTBWA Hed-
TAHOTO 3arpA3HEeHWA MNOYBEHHOA W BOAHOW NO-
BEpPXHOCTH.

Topt BcnefcTene cCBOEW CTPYKTYpbl U Hanu-
YMI0 YrNEeBOAOPOJOKMCNAIOWUX MUKPOOPraHU3MOB
(YOM) MOXeT cnyxuTe kak copbeHToM HedTsHbIX
yrnesoaopoaos, Tak U UX AeCTPYKTOPOM.

CopbuuoHHas eMKOCTb Topda NO OTHOLLEHUIO K
HebTH 3aBUCUT OT CTENERU Pa3NOXEHUA U Ans
BepxoBbIx Topdos cocTasnsaet 8 — 10, ANA HU3UK-
Hbix 2 — 4 r HepTn / 1 1 BO3A. cyxoro Topda. Yuc-
nernHocTb YOM B Topchax npesblluaeT aHanoruy-
Hbiii nokasartenbs Ans noue (Anekceesa M Ap.,
1998).

Uccneposana aekTUBHOCTL  TOphsiHOMO
MENUOopaKTa, NONYYEHHOro U3 HU3MHHOro vopda
mecTopoxaeHns «CuHranan» npu pekynbTusauum
HedTe3arpa3HeHHbiX NO4YB B NPOU3BOACTBEHHOM
onbiTe Ha TEPPUTOPUKN YCTb-Banbikckoro HeTAHO-
ro mecrtopoxgeHus XMAO.,

Ona nposeaeHus onbiTa BbiOpaHbl Yy4YacTku
NOYBbI C PA3NUYHLIM UCXOAHLIM YPOBHEM 3arpas-
HeHus HedTaHbIMY yrnesogopofamu (Tabn. 1).

AddpexTMBHOCTL TOPAHOrO MenuopaHTa ouye-
HWBanacb CTENneHblo AeCTPyKUUK HEPTAHLIX yrne-
BOAOPOAOB U AMHAMUKOA YUCNEeHHoCcT YOM.

Bo Bcex paccmaTpuBaemMbix BapuaHTax 3a
BpeEMA NpoBeAeHUA onbita (3,5 BeceHHe-NeTHWX
Mecaua) npowna aecTpykuus HedTaHbIX yrneso-
L[OPOAOB C pasNU4HOW MHTEHCUBHOCTLIO (Tabn. 1).
Camas BbICOKana cTeneHb OYUCTKU OTMeYeHa B Ba-
puaHTe 4 C UCXOAQHO HU3KMM YPOBHEM HedTAHOro
3arpasHeHus — 88%, camas Huskas (55%) — B Ba-
puaHTe 3 C UICXOAHO BLICOKUM YPOBHEM HEeTAHOrO
sarpasHeHun. B KOHTPONbLHOM e BapuaHTe 6Ge3
MUCNONL30BAHUSI MENUOPaAHTa CTeNeHb OYUCTKU 33
3T0T nepuop coctasuna scero 4%.

AHanu3 naMeHeHun, nponsoweawmnx B cocraBse
napaguHo-HaPTEeHOBLIX Yrnesoaopoaos, Bbige-
nNeHHbIX M3 HedTAHbIX 06pa3loB paccMaTpusae-
MbiX BapUaHTOB ONbITa, NO3BOMSAET NOMY4UTL A0-
NONHUTENbHYIO XapaKTepUCTUKY 3heKTUBHOCTH
TopAHOro MenuopaHta. C 3TOW UEenbio UCNosb-
30BaH Ko3adpuumueHT K;, XapakTepusyiowuin WH-
TEHCUBHOCTL  BMOXMMUYECKMX npeobpa3osaHuin
Hed)TH. B oTnKuMe OT KOHTPONbHOro BapuaHTa 6e3

Ta6bnuya 1
N3meHneHun, npousowenuive ¢ HedTbio NOQ BO3AENCTBUEM TOP(MAHOTO MeNTMOpaHTa
Bapnant | Coor HaGmogeHM gonepxanue r:ébm, r/kr Crenens YrnesoaopogHbiv ukaeke (Ki)
A €COBOM ~-CNeKTpo- . .
aHanu3 MeTpuqecﬁuﬁ oumeTku, % VICXOAHLIN KOHESHBIN
KokTpons Hayano onbita 120,0 115,25
cnycra 3,5 mec. 115,0 110,3 4 0,67 0,7
1 Ha4ano onbiTa 121,35 93,04
cnycrta 3,5 mec. 455 35,56 65 0,67 2,08
2 Ha4yano onkita 134,9 143,79
cnycta 3,5 mec. 43,75 37,68 74 0,88 1,57
3 Ha4yano onwiTa 172,56 117,87
cnycta 3,5 mec. 77,25 61,62 55 0,62 1,64
4 Ha4Yano onbiTa 74,34 55,99
cnycra 3,5 mec. 8,87 597 89 0,8 2,57

Npumeuvanune. K, =(1+®)/C,; +Cys), rae M- npuctax (nzoankaH Ci7); ® — putaH (3oankaH Cis).
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UCNONbL30BaHUA TOpQIRHOro MenuopadTa, rae 3a
BpeMsl npoeeaeHus onbiTa koadduument K; npak-
TUYECKK HE N3MEHRETCA U NO- NPEeXHEMY oCTaeTca
MeHblwe 1, B BapuaHTax C UCNONb3OBaHUEM Me-
nuopaHTa OH yBenuuuBaeTca B 2-3 pa3a (Tabn. 1),
4YTO cBMUAETenbCTBYET 06 akTUBHOW AECTPyKuuu
H-anudaTuyeckux  yrnesoaopopos, Hawbonee
aocTynHeix ana YOM u ssnsiowmxca Haubonee
TOKCUMHLIMKU ANA NOYBEHHON BGMOTLI.

Cpasy nocne sHeceHusi TOpHAHOro MenuopaH-
Ta obuwee konnuectBo YOM un3ameHunocb HesHa-
untencHo (1abn. 2), ogHaKO OTMEYEHO yBenuye-
HWe B cocTaBe MUKpoGMOLUeHO3a Aonu Hecnopo-
obpasyiowmx Hakrepuin, 4TO CBMAETENLCTBYET O
CHUXEHWN TOKCUYHOCTWU nouBbl. UcknioueHue co-
cTasnseT BapuaHT 3, rae konuyecTso HedTH 6bino
MakcumansHbiM U YOM npeactaBneHa WCKNOYU-
TenoHo cnopoobpasyowmumu bakrepusmu v yrne-
BOAOPOAOKUCNAIOWUMKA APOXOKaMU — MUKpoopra-
HW3MaMK, YCTOWYMBBLIMK K HeBnaronpuaTHLIM yc-
noeuam cpeabl 06uTaHUA.

Cnycra 3,5 mecaua nocne BHeceHus TopgsaHO-
ro MENUOpPaHTa BO Bcex BapuaHTtax (kpome 4-ro ¢
UCXOAHO HWU3KUM YPOBHEM 3arpsA3HeHus) Habnio-
DaeTcs 3aMeTHoe yBenuyeHue YucneHHoctu YOM.
YasenuueHue Kk aToMy Cpoky B coctase YOM pgonu
Hecnopoobpasyloumx 6aktepui ceuaerenbcTByeT
O CHWXEHUW CTENeHW TOKCUYHOCTU NOYBLI K yNyu-

LIEHUM BOAHO-BO3AYLWHOIO pexuma.

TopdaHoit copbeHT, NpUroToBNEHHbIA U3 BEp-
X0BOro Topda HU3KOI cTeneHn pasnoxenus (5 —
10%) v MoaudurUMpOBaHHbIA, ANS NPUAAHUA emy
ruapodoOHbIX CBOMCTB, NYTEM BbICYLIMBAHUA NPK
Ttemnepatype 100 — 120 °C, obnapaet cnepyto-
UMK XapaKTEpUCTUKaMU:

- copbUMOHHAA eMKOCTb NO OTHOLWEHWIO K Hed-
T - 8 — 10 r HecbTn / 1 copbeHTa;

- Bpema HacbiweHust HedThio copbeHTa A0
npesencHOW BenuunHbl — 5 — 10 MuH;

- CEeneKkTUBHOCTb MO OTHOLIEHWIO K HedTu B
cucteme HedpTe — Boga — 90 — 95%;

- KOHcepBauus HegTu B 06beme copbeHTa, Hc-
KNIo4alowan caMonpoun3sonbHblit ee CToK, — He or-
paHu4eHa No BpEMEHy;

- nnaBy4ecTs — 6onee 30 cyTok.

Copb6eHT aAns cbopa HedTAHBIX YrNesoaopoaos
C NOBEPXHOCTKN NOYBbLI UCNONBL3YETCA B CnNy4ae He-
6onbwux pasnuBOB C NocneayiowMM yaanexHueM
[OCTyNHbiMM cpeacTeamu. Mpu nukeuaauun Hed-
TAHOTO 3arpA3SHeHUs BOAHOW NOBEPXHOCTH WC-
nonb3yeTcsi COPOEHT, 3aknioyeHHbl B NpoHWULiae-
Mble 00onoYku C Lenblo nokanusauwu pasnuea
HethTH U ee cbopa C OrpaHU4EeHHON NOBEPXHOCTH.
Ytunusauua copbGeHta BO3MOXHA B [OPOXHOM
CTPOUTENLCTBE M NPU U3rOTOBNEHWUU TONNMUBHBIX
6pukeTos (Anekceesa v ap., NATeHT).

Tabnuya 2

Bnuaxune ToppaHbIX MENTMOPAHTOB HA YUCNIEHHOCTL YOM B8 HedTe3arpsa3HeHHOW Novse,

r- 10" xnetok 8 1 r 803A. Cyxoro Bewecrsa

1. Anexceeea T.[1, TepeweHko H.H., Bypmucmposa T./. u dp. Il Tes. pokn. MexayHapoaHOro cuMno3nyma «Kow-

TPONb K OxpaHa okpyxaioujen cpeabin. — Tomck, 1998. — C. 168.

2. Anekceesa T.Ml., Bypmucmposa T.U., MNepgunseea B.[. Cnoco6 ouucCTKU BOAHOW NOBEPXHOCTU OT HEeTAHbLIX

3arpasHeHun. — NarteHT PO Ne 2119134,

Bakrepun
BZ‘:‘V::; ol HMC?‘IZ:J::CTI: Baunnnb abconiotHoe % ot obLye Apoxokm Kokku
3HauYeHue YUCNEHHOCTU
WcxoaHoe cocTtosHue
1 14,9 13,9 0,9 6,2 0 0
2 37,9 36,2 17 45 0,9 0
4 20,7 19,7 0 0 0,9 0
Mocne BHECEHWUA MenNWopaHTa
1 17,9 18,7 2,1 12 0 0
2 25,7 23,4 2,3 9 0 0
3 210,5 185,1 0 0 25,3 0
4 45,2 37,8 54 12 0.1 1,8
Yepes 3,5 Mecaya nocne BHECEHNR MenuopaHTa
1 1019,5 733,6 285,9 28 0 0
2 2176 161,0 56,6 26 0 0
3 814,5 692,3 122,2 15 0 0
4 18,0 12,6 54 13 0 0
JTWUTEPATYPA
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COCTOAHWE BONOTHBIX JKOCUCTEM
B 30HE TEXHOTEHHBIX BO3[IEUCTBUM

J1.B. KapneHko

UucTutyT neca um. B.H. CykaueBa CO PAH, KpacHospck, Poccusa

E-mail: institute@forest.akadem.ru

lpusodsmes pe3ynsmambi eeobomaruyecko2o obcnedoeaHun pacmumensHOCmU 2uGpoOMOPGHLIX KO-
cucmem e 3oHe e03delicmeun nNpoMbiwnexHsix smuccuill OAO MK «Hopunbckull Hukensy. Ycmanoene-
Ho, ymo 6onomHbie naHOwaghmel, Haxodauueca 8 HenocpedcmeeHHol b6nuzocmu om ¢pakena evibpo-
€086, UCMbIMbISAOM CUMbHLIT MEXHO2EeHHbIU Npecc.

Ob6vekraMn vccneAoBaHWA NOCNYXUNKU TUAPO-
MopchHbie 3KoCUCTEMb! necoTyHapbl CpenHen Cu-
6upu KpaCHOAPCKOro Kpas, HaxopsLuecs B 30He
BNMSHMA BbIGpPOCOB.

B ocHoBy BbigeneHus 30H aerpagauuu 6onot-
HbIX 3KOCUCTEM NONOXEH NPUHLUN BUONHANKALMM.
B kayecTBe pacTEHWA-MHAMKATOPOB UCNONL3OBa-
NNCb 3e/1eHble U CghacHOBbIe MXU, NUWAUHUKU U
60110MHbIEe KyCMapHUYKU — OCHOBHbIE AOMUHAHTbI
pacTUuTenbHOro nokposa 6onor.

YcraHoeneHo, YTo ¢pnopa uBeTkoBbiX Ha 6ono-
Tax B Npeaenax KNOYEeBOro yyacTka cocrasnseT
38 sunos. U3 HUX aomuHnpyloT: 3naku (9 snaos),
ocoku (6 suaos), nywuua (4 Buaa), a Takke 6o-
NOTHLIe KycTapHuyku. Ponb Tpas B LUENOM NOBbI-
weHa B cpasHeHuu C (POHOBBLIMU MOKAa3aTenaMu,
X NPOEKTUBHOE NOKpbITUE BoO3pacTaeT oT 20 Ao
30%. OpHako TpaBSIHO-KYCTapHWUYKOBLIA NOKPOB
UMeEeT NPepLIBUCTO-KYPTUHHbLIA XapakTep, CTeneHb
NOKpLITUA U 0Bunue ypessblyaHo HU3kue. Moxo-
BblA NOKPOB ABNAETCA MOHOAOMMHAHTHLIM U Cna-
raetca 4 poanamu, 3 kotopbix poa Drepanocladus
obpasyeT ¢oH.

N3 pacTtutensHOro nokposa 60n0T NOMHOCTLIO
sbinanu nucTeeHHwua, 6epesa kapnukosas u To-

was (B. exilis). Ha rpapgax u 6yrpax octancs Tonb-
KO MEepTBbIA CyXOCTOW NUCTBEHHUUbL. N3 uB npo-
n3pacratoT TONbKo HuaKkopocsnbie ¢opmbl. bonoT-
Hble KyCTapHWUYKK — BarynbHuWK, KaccaHapa — uMe-
10T pacnnactaHHyto bopMy Kycrta U nNouTH NONHOE
OTCyTCTBWE BereTaTUeHbix noberos. Mx nucTes
HEeecTeCTBEHHOrO LseTa, KpacHO-voneroBbie
UNKU OpaHXeBbie, CO CfieamMu OXOrOB CEPHON Ku-
CNOTOW U APYrux peareHToB..

OcHoBHble AOMMHAHTLI Gonot — cdarHosble
MXM, NONHOCTLIO AerpagupoBann Kak Ha rpagax,
TaKk ¥ B MOYaxuHax. [poucxoanT 4YacTudHas ae-
rpapaumna rMnHOBLIX MXOB, OCOBGEHHO B CyXuUX MO-
yaxuHax. N3-3a bonbuiol YyBCTBUTENLHOCTU K-
LIARHWUKOB K TOKCW4HbLIM BetiecTBaM NOMHOCTLIO
pa3spyweH NuwanHuKoBbIf nokpos 6onort.

B uenom Ha uccnenosaHHbix 6onortax oTMevya-
€TCs 3aMeTHOe CHWKeHUe BUoNornvYeckoro pasHo-
obpa3nsa pacTuTenbHOro nokpoea, a Heobpartu-
MOCTb npouecca ycyrybnsercs oTCyTCTBueM 3aech
€CTECTBEHHOrO H6aHka CemMsiH He TONbLKO AepeBLEB
U KYCTapHWUYKOB, HO MXOB ¥ NULLIAIRHWKOB.

Paboma ebinonHeHa npu ¢uHaHcosol nod-
depxke peauoHanbHO20 epaHma «Exucel»
(Ne 07-05-96814).
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PALUOHAJIbHOE MPUPOJ10MO0/Nb30BAHUE, PECYPCOCBEPET AHOLLEE
NPOEKTUPOBAHWE 1 3KOJIOTMECKAA BE3OMACHOCTD

PU HEOTENPOMICTIOBOM OBYCTPOWCTBE HA BOMOTAX.
PE3YJIbTATbI MHBEHTAPU3ALIMA TOPOAHOIO ®OHAA XMAO - HOTPbI

K.A. llonamuh, B.UA. Toncmoepali

CuOMpCcKUA HayuHO-UCCNeAOoBaTEeNbCKUIA U NPOEKTHLIK MHCTUTYT
pauuoHanbHoOro npupogononb3oBaHua, HukHeBaprosck, Poccun

[MpoMbiluNneHHOE OCBOEHWE OrpOMHbLIX Teppu-
Topuit XMAO fBNSAETCA MHOroNNaHOBOW HayqHO-
TexHu4yeckon npobnemon. OQHUM U3 rnaBHbIX yC-
NnoBWin ee paspelleHus ABNSAETCA NPOrHo3 BO3-
MOXHBIX MOCNEACTBUA U UIMEHEHUW B NPUPOAHON
cpene NOA BNUAHUEM KOMIIEKCA XO3ANCTBEHHbIX
M TEeXHUYECKUX Meponpuatui. byayqu rnaBHOM
HedTegobsuieaiowen nposuHLMen Poccun, XaHTsi-
MaHcuiickniA aBTOHOMHLIA OKpYr ABNsieTCA Kpyn-
HEWWWUM peruoHoM Ha Tepputopun 3anagHo-
Cubupckon paBHUHbBI, XapakTepHON 0COGEHHOCTbIO
KOTOpPOW ABnseTcs 3ab0noYeHHOCTb 3HauUTenb-
HbIX nAoWanen.

B pesynbtate 3actponku TOophsHbIX Oonor
npoMmbilLNeHHbIMK 06bekTamu npekpaliaeTcsa noc-
TYN K TOPMAHBIM OTNOXKEHUAM Kak NONe3HOMYy Wc-
KONaeMoMy, HapyLalTCA eCTeCTBEHHbIe (DYHKLUK
GONOTHLIX 3KOCUCTEM U NPUPOAHLIX NaHALWAahTOB.
DU3UKO-MEXaHNYECKNE CBOACTBA TOPMAHBIX rPyH-
TOB HaXOAATCA B NPAMOWA 3aBUCUMOCTHU OT ruapo-
noruyeckoro pexuma TopAHOW 3anexu, cneno-
BaTEeNbHO, UX HEBO3MOXHO UCNOSIb30BATb B Kaue-
CTBE YCTOMYMBOrO OCHOBAHWA ANR MHXEHEePHbIX
coopyxeHun. uaponornyeckuin yposeHe 6Honot-
HbIX MUKPOCUCTEM NOCTOAHHO MEHRAETCA AECATKU
pa3 He TOMbKO 3a BeCb NPOEKTHbIA NEepuoa 3Kc-
nnyatauun HedTENpPOMbLICNOBbLIX 0OBLEKTOB, HO U
exeroaHo, ocobeHHO B NeTHUW nepuop. Ha Haw
83rNAA, OCHOBHOW NPUYWMHON BbLICOKOW aBapUHO-
ctu TpybonpoeoAOB HedTerasoBoro Komnnekca,
pacnofnoXeHHbIX B TOPPAHBLIX 3anexax, ABNAETCA
UX nepuoauyeckoe nepemeLleHune, 4To HeusbexHo
NPUBOAUT K YCTANoCTK METanna u ero nopuisy.

CerogHsa cywecTeyeT o6bekTUBHanA HeobBxoau-
MOCTb ONTUMKN3aLIMKU pasMeLLeHns 0bbekToB Hed-
Tenobblyn Ha 3abonoYeHHbIX TEPPUTOPUAX Ha OC-
HOBE MUHWMM3AUUWU UX HEraTUBHLIX BO3AEWUCTBUNA
Ha 60N0THbIE 3KOCUCTEMBI.

AHanus TeppuTopui NULEH3UOHHBLIX Y4acTKoB,
BbldeneHHblX ans nobbium HedTW, nokaswiBaer,
4YTO HedTenpoMbICNOBbIE 06LEKTbI PacnonoXeHs
Ha 3eMnAax;

- NOKpbITLIX Necamu — 5710332 ra (41,7%);

- 3abono4eHHbIx — 6527273 ra (47,7%);

- NoAMEHHbIX — 1122273 ra (8,2%).

- OTKPbITbIX BOAHLIX NOBEPXHOCTER (pekax,
o3epax) — 320396 ra (2,4%).

B csoio ouepenb, 3ab0NOYEHHLIE TEPPUTOPUU
NULUEH3UOHHBIX Y4ACTKOB NOAPa3AeNnAIoTCA:

- Ha Top(dsiHbIE 3aneXu B NPOMbILLNEHHbIX rpa-
HYLaX, UMeloLMe YTBEPXKAEHHbIE 3anacsl unu pe-
cypcsl Topca — 3419780 ra (52%);

- BHyTpKbGONOTHLIE Cyxoacnbl,
camu — 530521 ra (8,4%);

- sHyTpUbBonoTHLIE 03epa — 969914 ra (15,3%);

- Menko3anexHble OKpawWkM TOp(AHbIX MecTo-
poxaeHui (rnybuHon Ao 1 M), MAnNOKOHTYPHbIE U
menko3anexHolie 6onota — 1607358 ra (24,6%).

Hamu paspabotaHbl NpuHUMNGLI paHXUPOBaHUA
3a60M0YEHHbIX TEPPUTOPUA, KOTOpbIE MO3BONAT
ONTUMU3UPOBATL pasMelleHne HedTenpoMbICNo-
BbiX OBBLEKTOB C TOYKM 3PEHUA paLNOHANbLHOrO
npupoaononb3oBaHus U wux GelaBapuiHOW 3KC-
nnyarayuu.

B pesynbrate npuopuTeTHOCTL 3a60NOYEHHbIX
TeppuTOpWA pacnpepenwnacb cneagywuum obpa-
30M;

* BeCbMa HebnaronpuaTHble — MuKponaHg-
wadThl | TUNA C Hecywen cnocoﬁnocn:no Topdsi-
HbiX MaccuBoB MeHee 0,1 kricm® u BHYTPUGONOT-
Hble BogoeMbl. Heobxoaumo ocylueHue TopdsHO-
ro maccusa. Ctpoutenscreo 6e3 ocyleHus npo-
M3BOAMTCA Ha CBasiX, acTakagax U nnatgopmax u
Ap. ONNPaIoWKMXCA Ha MUHEepanbHoe AHO;

» HeGnaronpuaTHble — MukponaHawadTel I
TMNAa C Hecywen cnocoﬁuocruo TOPAHLIX MaccK-
goB 0,1-2,5 kr/cm® Heobxoaumo ocyweHue Topdn-
HOTO Maccuea Ha OTAENbHLIX y4acTKax, UMeloLnx
cBoWCTBA MUKponaHawagTos | TMNA (MOYaXKWHbI,
Tonun). Pa3smelleHne MHXEHEepPHbiX OOLEeKTOB Ha
Takux yvactkax 6e3 ocyweHus 3anexu npousso-
AUTCA Ha ycnosuax MukponaHawadTtos | Tuna. Ha
OCTanbHOW TEeppUTOPUWM AAHHOIO Knacca CTpOou-
TENLCTBO NPOU3BOAUTCH C YKPENNEHWEM OCHOBa-
HWA — HaCbINKOWA NeCYaHbIX Hacbinei, YCTPOUCTBOM
nexxesbix nnatcopm U Ap. PekoMeHayeTcs pas-
MelleHvue Maructpaneit 8 Tene obuiein Hacoinu;

¢ YCNOBHO OGnaronpuaTHbie — MWUKPONaHA-
wads! |l TMNa ¢ Hecywen cnocoGnocruo Topthn-
HbiIX MaccusoB Gonee 2,5 KricM2. CrpoutenscTso

NOKpbITHIE nNe-
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NPOM3BOAUTCA C YKPENnEeHMeM OCHOBAHWMN Ha ycC-
nosusx MukponasgwacdpTa |l Tuna, ocyweHna He
npeaycMaTpuBaeTCs;

« GnaronpuaTHbIe — MUKponaHawadTLl ¢ ray-
6uHon TopgsiHon 3anexu 0,0-0,9 M 1 ycTonuuBbIM
MuHepaanuM [AHOM C Hecyuwe# cnocobHocTh 3,0-
4,0 kr/cM® u Gonee. CTPOUTENLCTBO NPOU3BOANTCS
C yKpenfieHueM OCHOBAHMI Ha OTAENbHbIX y4acT-
kax nubo norpy)eHMeM OCHOBAHUW WHXEHEPHbIX
COOPYXEHUW HA MUHepanbHoe AHO, OCYLIEeHUS He
npegycMmatpusaeTcs;

» BecbMa GnaronpusaTHble — BHyTpM6onon-|b|e
Cyxof10nbl C Hecylen cnocobHocTb 3,0-4,0 kricm?
n 6onee. MNpu pasmeweHUn MHKEHepHLIX o6bek-
TOB He NpeaycMaTpuBaeTCA cneumanbHbiX Mepo-
NPUATUIA NO OCYLIEHUIO MACCUBOB W YKPENNEHUIO
OCHOBaHWiA.

OcHoOBHbLIM KpuTepuem npu 060CHOBaHWU pas-
MeLleHns HedTenpoMbICNoBbIX O6BLEKTOB Ha TOp-
baHBIX Gonotax AomKHA ABNATLCA  3KONOro-
3KOHOMUYECKAn OLEHKa pasnUYHbLIX y4acTKoB 3e-
Menb, YYMTLIBAKOWAA peanbHyl0 OUeHKY CYMMG
3KONoru4eckMx NOCNeACTBUK, NOTEPb NPUPOAHLIX
pecypcoB U 3KONOru4eckux yHKUUA NPUpPOLHbLIX
3KOCUCTEM, T.e. npu BbIBOpe BapuaHTOB pa3me-
weHus HedTenpoMbLICNOBLIX OBLEKTOB AOMKeH
CTUMYNUPOBATLCA 3KOHOMUYECKUWA NpUHUWN pa-
LMOHANbHOrO NpUPOAONONL3OBAHUA. YeM Bbilwe
3KOMOro-3KOHOMMUYECKAA LUEHHOCTb  MPUPOAHbLIX
06bekToB, TEM B GonbWweR cTeneHn npuHuMaemble
3KOHOMUYECKUE peuweHus, BONNOUleHHble B pas-
AWYHBIX NPOEKTaX U NPOrpaMMmax, ACMKHbI YYUUTbI-
BaTbh UHTEpPECHl OXpaHbl OKpyXawuleh cpeabl IKo-
HOMUWW NPUPOAHLIX pecypcoB. BeinonHenwe Tpe-
6osanun BypeT cnocobecTBOBaTH NPUHATUIO NPG-
eKTHBIMU OpraHusaumamu pecypcocbeperalowmx
pelleHuA Npu pasMeulednun HedTenpoMbICNOBbIX
06LEKTOB U UCnonNbL3oBaHue AnA aTux ueneii 6o-
nee fewesblX 9KOCUCTEM.

Pa3sutue He(pTAHOW NPOMbLILNEHHOCTH, obna-
fatowen 3Ha4UTENLHOW 3EMNEEMKOCTLI0, NPUBENO
K MaccoBoOi 3acTpoike TeppuTopuit TOpsHbIX
MecTopoxaeHrnii. WHsenTapusauuna TopdAHOro
torpa XMAO - Orpa, sobinonHexwHas 8 2006 r.,
nokasana, 4T0 OCHOBHble 6e3B03BpaTHLIE NOTEPU
TopdsaHbLIX pecypcos okpyra o6pasoBanuch npu ux
(pusuyeckom nepekpbiTUA HedTEenpoOMbICNOBLIMU
obvektamu. besBo3spaTHbie NpsMble NoTepu 3a-
nacos u pecypcos topda OT NPOMBILNEHHON ¢
cenutebHON 3acTpoitku TOpAHLIX MecTopoXae-
HUi ouexusaiotcs B 320 251 Tbic. T. (W =40%) -
0,77% 3anacoB u pecypcos Topcpa XMAO - KOrpbi
unu, npumepHo, B 2,9 Mnpa M® Topda B ectect-
BEHHOM COCTOSIHUM,

Motepn TOpdAHLIX PecypcoB NPOMBILLNEHHDBIX
paitoHoB  (HwxHeBapTOBCKMA ¢ Cyprchxuﬁg
188 563 Twic. T (W= 40%) unu cebiwe 1,7 mnpa m
B €CTECTBEHHOW 3anexu, 4To cocrtasnser 59%

BCEX NOTepb, BbISBNEHHLIX B PE3ynbTate WHBEH-
Tapusauuu, B TOM YUCne:

- HwkHeBapToBCKMin pauou — 107 865 TbIC. T.
(W =40%) unu 1,0 mnpa M® ecrectseHHol 3ane-
Xu, yto cocraenset — 1,23% (3anacul U pecypcbi);

- CypryTckuia pavioH — 80698 Tuic. 7. (W = 40%)
unu 0,7 Mnpa M~ €CTECTBEHHOWN 3anexu, YTo Co-
craenset — 1,47% (3anacel U pecypcsl);

CyuwecTsyioliue ceroaHa HOPMbI 3aKoHOAA-
Tensctea P® ofHo3HayHO TpebyloT peanusauwu
Ha NpakThKe NPUHLKNA NNAaTHOro NPUPOAONONbL30-
BaHWA, a 3TO 3HAYMT, YTO 3acCTpoika TOPGAHLIX
MECTOPOXAEHUA AOMKHA aBTOMATUYECKU CONpo-
BOXAATLCS KOMNeHcauuen ywepba or 6e3Bos-
BpaTHOW noTepu TOPMAHLIX pecypcoB, nNubo ux
BbIEMKOW, CKNaaupoBaHUeM n nepegaven opraHam
BNACTU AN BTOPUHHOIO MCNONL30BaHUA.

CornacHo ct. 25 3akoHa P® «O Heppax» u co-
oTeeTcTeylowemy ein [lonoxeHuio «O nopsaake
BblAauW paspelieHnin Ha 3aCTPOKy nnouianen 3a-
neraHns NOMe3HbIX WCKONAeMbix», MO3BONAIT
Npou3soaMTbL 3acCTPOWKY nnowagei 3aneraHus
MECTOPOXAEHWIA NONE3HbIX UCKONaeMbIx (BKouan
NPOrHO3HO OLEHEHHbIE) TONLKO NPWU YCNOBWUWU BO3-
MOXHOCTW UX U3BMEYEHUA UMW OOKA3aHHOCTU 3KO-
HOMU4YecKon uenecoobpasHocTu 3actporku MM,
Mpwn atom Heobx0AMMO KOMNeHcupoBaTk yuieps ort
6e3B03BpaTHON NOTEPU PEeCypCcoB, COFMAacHo CT. 77
3axoHa P® «O6 oxpaHe OKpyxatoulen cpeabi».

B Hacrosuee sBpema npoaomkaeTcs 06ycTpon-
CTBO He(dTAHbIX MECTOPOXAEHUA, TeppuTOpUanb-
HO COBMELLEHHbIX C TOPMAHBIMU MeCcTopoXae-
HUSIMKW, NPU 3TOM rOCyAapCTBO HE TOMbLKO NULIAET-
CA UEHHOro NONE3HOro UCKONAeMoro, HO U He no-
nyyaeT KoMneHcauuu 3a ero noTepio. YuYutoisas
UHTEHCUBHOE OCBOEHWe 3abonoveHHbIX TeppuTo-
PUit HedTAHON NPOMBLIWNEHHOCTLIO, @ TaKke TO
ob6cToATENLCTBO, YTO TOpdAHbIE Ppecypehl perynu-
PYIOTCA MHOrMMW HOPMATUBHLIMW AOKYMEHTaMW
(BoaHbim, 3eMenbHbiM 1 JlecHbiM koaekcamu, 3a-
KoHamu «O Hepgpax» u «O6 oxpaHe oKpyxaiowlei
cpeabl»), €AWHCTBEHHO BO3MOXHLIM ABNSETCH
pa3paboTka pernoHanLHOro 3akoHa o Topdge,

Tako# 3aKOH NO3BONWUT COMNAacoBaTb MHOrOOT-
pacnesoe noHuMaHwe TopgsaHoro Gonora (3emns,
nec, BoAHbIN OGBLEKT), yTBEpAUTL CTPYKTYPY TOp-
taHoro oHaa, onpeaennUTb KPUTEPUM BOIMOXKHO-
ro 4acTuyHoro ocsoeHus topdanoro 6onota Gea
HapyweHua 6onota B uenoM, onpefenuTb Nops-
NOK BTOPUYHOrO UCNONBb3OBAHUA  «NONYTHOro»
Topdha, a TaKke Y3aKOHUTL METOAUKY KOMMeHca-
uvm yulepba ot 6e3B03BpaTHON NoTepU TOPGAHBIX
pecypcos npu ux NPOMbIWNEHHOW 3acTpoitke. Oc-
HOBHOM Lenbio 3akoHa 0 Topde A0MKHO GbiTh co-
XpaHeHne 1 paunwoHanbHOe WCNoNbL3oBaHWe Top-
dhAHbIX 6onoT 1 ux pecypcos, 4To GyaeTt cooTteer-
CTBOBaTb roCcyAapCTBEHHON NPUPOAHO-PECYPCHON
NONUTUKE.
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TEXHONOT MM BOCCTAHOBNEHMA HE®TESATPASHEHHBIX BOOT
W UCT0Nb30BAHUE TOP®A [INNA LIENEW PEKYNIbTUBALIMA

K.W. NonamuH, B.YA. Toncmoapaﬁ’,
I0.H. Xenuxoe, B.U. Cyeopos, B.B. MaHoe’

' Cubupckuit HayYHO-UCCNEeA0BaTENLCKUI U NPOEKTHBLIA MHCTUTYT
paumMoHanbHoro npupogononb3oBaHua, HuxHeBapToBck, Poccus

z TBepcKoW rocyaapcTBeHHbIA TeXHUYeCKUi yHuBepcureT, TBepb, Poccus

E-mail: vvpanov@tvcom.ru

BnuaHue, oka3sbiBaeMoe pasnueoM  Cbipow
HeTU Ha TopdsHblie 60N0Ta, 3aBUCUT OT CTEneHu
3amasyqmBaHua HedpTblo U HU3NYECKOro BMmeELla-
Tenbctea. HeobpatuMble nocneacTsua 3arpAsHe-
HUS BO3HUKAIOT TaM, rAe yAaneH pacTUTeNnbHbIN
noKpoB wnu rae HedTb NPOoHUKNA rnyboko B opra-
HW4eckMe cnou BCNeACTBUE MEeXaHU4ecKoro
BMeILaTeNbLCTBA.

LUenb pexynbruBauuum 6G0ONOTHLIX NouB —
BOCCTAHOBNEHWE ECTECTBEHHbLIX PaCTUTENbHbIX
coobuiects u Bo3obHoBneHuwe npouecca Topgo-
obpa3zoBanus. INasHbIA NPUHLUKMN BCEX MEpOnNpUs-
TUIA 3aKNIOYaeTca B TOM, YTODbl «HEe HaHeCTH 3Ko-
cucteme 6onblinid Bpea, YeMm TOT, KOTOPLIA yxe
HaHeCeH NpU 3arpsisHeHUM .

AHanus HOPMaTMBHO-NPAaBOBbLIX aKTOB MO pe-
KynbTuBauun HedTesarpasHeHHbIX 3eMens noka-
3bIBaET, YTO B COOTBETCTBUU C CYW|ECTBYIOLIWMMU
OOKYMEHTaMU N0 PeKyNbTMBALMU BO3MOXHO BOC-
CTaHOBNEHWe nepBOHAYanNbHOW XO3ANCTBEHHOM
LUEHHOCTY TONbKO MUHEpanbHbiX MOYB, HO HE NO-
BEPXHOCTEN HeocyLleHHbix TopdhsHbix 6onor.

buoxuMuyeckme MEeToabl OYUCTKU PasNU4HbIX
FPYHTOB Ha cBeXux pasnueax OakrepuanbHbiMu
npenapatamn 3eKTUBHLBI B  ONpeaeneHHOM
Auvana3soxe npu copgepxanun HIM ot 0,5 ao 60 r/kr.

B aro#n cea3u ¢ 2002 r. C6HUMUPN coemect-
HO ¢ TI'TY u UHCTUTYTOM pauvoHanbHOro npupo-
[ononb3oBaHua W akonorun pecnybnuku bena-
pycb Beaytca paboTbl no pa3paboTke HoBOHU Tex-
HONOMMKN peKkynbTUsauuu HedTesarpasHeHHsIX no-
BEPXHOCTEN HEOCYLWEHHbIX TopdAHbIX 6onoT.

Crpaterus pekynbTWBaUUM TaKUX Y4acTKOB
npegnosnaraer;

- MakCUManbHO BO3MOXHOE yaaneHue HedTu ¢
NOBEPXHOCTH;

- CO3jaHUe HaCbINHOrO WCKYCCTBEHHOIO Cnosi
NyTeM 3acbiNKn NOPaXeHHbIX Yy4acTKOB BO3QYLUHO-
CYXUM TOpOM;

- €XETrOiHbIA MOHUTOPUHI PEUMAUBHLIX Y4acT-
KOB C UENbl0 YCTaHOBNEHUA COOTBETCTBUA UX CO-
CTORHUA oONpeaeneHHbIM KpUTepusM, onpeae-
NAOLLMM BO3MOXHOCTb CAAYU TAKUX 3eMeNnb KOH-
TPONUPYIOWUM OpraHam.

KoHuenuua anbTepHaTUBHOM TEXHONOrMu pe-
KyNbTUBAUWM OCHOBaAHa Ha CRERyKLMX NOonoxe-
HUAX:

1. Hed1b, noctynawowas B TophsHyio 3anexb,
NONHOCTLIO UNW YACTUYHO 3anOMHAET NopoBoe
NPOCTPaHCTBO BbilLie ypoBHA 60n0THLIX BoA (YBB).
Mpu nonHom HacbiwieHun obvema TopdaHOR 3a-
nexu 1o YbB HedTb pacrexaercs ropusoHTanbHo
110 HanpasneHulo yKNOHOB 60NOTHLIX BOA W NO-
BEPXHOCTU 3anexu. B aToM cnyyae BO3HUKAET He-
obxogumMocTs nokanusauuu pasnuea HedTH U
c6opa u3nuwkos HehTH WARALLUMU METOAAMMU;

2. MNocne ynaneHust u3bbitka HedhTH C nosepx-
HOCTU TophAHOro 60n0Ta B BEPXHEM CNOE 3anexwu
Ao YBB ocraerca copbUMOHHO 3akpenneHHas B
Topde HedbTb M HedbTb, €BOBOAHO 3anonHaAwLian
KpynHble NYCTOThI W Kanunnapbl. Konuyectso no-
rNOLWEHHON 1 ypepXuBaeMoi HedTU oTpaxaeTcs
noHATUEM HedTeeMKoCTb (okono 200 kr HedTU Ha
1M 3anexwu). Npu nogHsTuM YEB npoucxoaurt Bbi-
AasnueaHue cBo6OAHON HeTU HA NOBEPXHOCTb.
MoABNAETCA UCTOMHWK BTOPMYHOTO 3arpA3HEeHUs.
MosTopHbIA cOOp BbiAABNEHHON HedTU HEBO3MO-
XeH, nockoneky TpebyeT NnocToAaHHOro HabnoaeHus
3a noseaexHnem YBB. [Mpo6nema peuwsaerca Hawe-
CEHUEeM WUCKYCCTBEHHOIO HacCbiNHOro CNOSi BO3AYLU-
HO-CyXxoro Topga Ha HechTe3arpa3HeHHyl nosepx-
HOCTb TopAHOW 3anexu. Takol cnoit copbupyer
csoboary0 HedTb, BbiAaBNMBaEMYIO NPU NoBbiLLIe-
HuM YBB, u cnocoberByer uHTeHCUUMKALMKU MUK-
po6uonoruyeckux NpouUeccoB B 3arpsi3HEHHON Top-
aHol 3anexu. Becbma BaxHbI NapameTpbl TOp-
thsAHOW 3acbinku: NMOTHOCTb, COAEpPXXaHue Bnarw,
paKUMOHHDBINA U GOTaHNUYECKMiA COCTaBb!;

3. MNpumeHeHue HOBOW TEXHONOrMU PEKYNbTU-
Bauun Tpebyer pa3paboTkM U NPUHATUA HOBLIX
KpUTEpreB NPUEMKN DPEKYNbTUBUPOBAHHLIX TOp-
dAHbIX 6onNoT. Ha Haw BarnsAg, B YKCNo KpUTepues
AOMXHLI BOWTU: OTCYTCTBUE Ha NOBEPXHOCTU TOp-
danoro H6onota ceoboaHoi HedTW, 3apacTaxue
NoBEpXHOCTX 3acbiNnOoK Ha nnowagn okono 30%
BCEN peKynbTMBMPOBAHHOW NNowaau.

MNonyyeHHble pesynbTaThl NnabopaTopHLIX U NO-
NEBbIX UCCnefoBaHUN NOATBEPAUNU NOTUKY arnb-
TEepHaTUBHON TEXHONOIUK.
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OLIEHKA HEGTEEMKOCTW JIEATENBHOTO CNOA TOPOAHLIX 6ONOT

B.B. lNaHos, B.U. Cysopos, IO.H. XeHuxoe',
K.W. TonamuH, B.WN. Toncmoepaii’

! TBepcKoi rocyAapCTBEeHHbIN TeXHUYECKHiH yHuBepcuTeT, TBepb, Poccus

E-mail: vvpanov@tvcom.ru

2 CUBMPCKMIA HayYHO-UCCNEeAOBaTEeNbCKUM U NPOEKTHLIN UHCTUTYT
pauuoHanbHoro npMpoagononb3osaHusa, HnxHesaprosck, Poccus

B pabome npusodamcs 0aHHbie pacyema codepxaHus Heghmu e desmensHOM cnoe nocne ydanexus u3
Heeo ce0600HOU vacmu Heghbmu. B yenom codepxarue ocmaswelcs Hegpmu paeHo 0,2442 2/ mopcgba.

Metoaunka pacyeTta HeTenornoTUTENbHONA CNo-
cobHoCTW npeanonaraeT nposeaeHne HabnoaeHwi
N u3aMepeHun HedTesarpA3HEeHHbIX MOHONUTOB
Topcha B nabopaTtopHbIX YCNOBUAX, YTO NO3BONAET
MHOrOKpaTHO MOAENUpoBaTb Nepuoabl NoALEMA U
NOHWXEHUA YPOBHA CTOAHWA TPYHTOBbIX BOA M
OLIEHWUTb WX BNUAHNE HA NOBEAEHNE UCKYCCTBEHHO
HaHeCeHHOW HedTH, eMKOCTb NOrnoweHus, obbe-
Mbl cBoBOAHOW HedTU, BO3HUKAIOLIME UNU UCHe-
3atoLime npy pasnuuHbix YB (yposeHb BoAabl).

MoHONUTLI M3 3anexu C BePXHUM pacTUTeNb-
HbIM CNOEM, HEHapPYWEHHOW CTPYKTYpbl K ecTecT-
BEHHOW BNAXHOCTM MOMELLanu B 3KCUKATOPLI
AvamMeTpom no Bepxy 25 cm. Bbicota MoHONuUTa —
0o 30 cM. YpoBeHb CTOAHUA BOALI B MOHONUTE YC-
TaHaBNWBanNu NyTem Hanuea unu cnycka topgs-
HOM BOAb!.

Mpun 3anuBke HedPTU HA NOBEPXHOCTb MOHKONU-
TOB BbINONHANUCL CneayLlue ycrosus: onpeae-

nanu nnowanb NOBEPXHOCTH; UCXOAOHLIE KOHLEH-
Tpauuu vedtu: 5; 10; 15; 20, 25 n/mM% NNOTHOCTS,
obbem n Maccy HedhTH; Npu NnoabLEME YPOBHSA BO-
abl  cBoboaHYO HedTb ¢ TOpAHON BOAOWA OTCY-
¢hoHUBaNK 8 MEPHbLIN CTEKNMSIHHDBIN CTakaH.

CopepxaHue cBobogHow (cobpaHHOW) HedTH
COOTBETCTBEHHO Npu C = 5+25 n/M® cocrasuno
11,3; 11,6; 13,1; 34,7, 54,8%. Torga BenuuunHy
YAENbHON  HedTENnornoTUTENLHON  CNOCOBGHOCTH
TUMUYHLIX AN CPeOHEW W IKHOTAEKHON 30HbI
ONUroTpopHbIX 60NOT B ECTECTBEHHOM COCTOSIHUW
npu YIB, paBHom 5 cm, MOXHO npuHAaTb 0,112,
0,218, 0,289, 0,323, 0,279 r/r, 4TO B CpeAHEM CO-
crasnaer 0,2442 r/r topa. C y4yeTtOM OLEHKM
cpefHel NNOTHOCTU AERTEeNbHOrO CNOA MOWIHO-
CTbi0 25 CM U NpU yBENUYEHUU CNOA as3pauumn ao
40 cM KymynsiTuBHasi CnoCOOHOCTL AEATENLHOro
cnos yeenuuuBaeTCA NPONOPUMOHanNLHO B 6 —
8 pas.

OueHka HedpTeeMKOCTU MOHONNUTA Topda

3anuska, n/mM? | O6vbem cBoBOAHON HedTn, Mn | Macca csoboaHon Hedth, r | Macca HaHeceHHOW Hed TV, MN(r)
5 28,35 25,87 250 (228,1)
10 56,71 51,75 490 (447 1)
15 96,16 87,75 735 (670,7)
20 340,0 310,25 980 (894,3)
25 671,3 6125 1225 (1117,8)

NpumeyaHusn. 1) nnotHocTb HedTn 0,9125 ricm®; 2) obvem cBoboaHOW HedTH naMepsanu nocne OTCTauBaHUs

cMecu HedbTb — BOAA.
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BOJOTA 3ANAJIHON CHBUPY

KAK OBBLEKTbI MEXX1YHAPO[IHOM OXPAHBI

H.M. CemeHOBa

ToMCKMiA rocyaapCcTBEHHbLIW YHUBepcuTeT, Poccus

E-mail: n_semenova@res.tsu.ru

Bosnevenue 6onom 3anadHoli Cubupu e paHa npupoO0cOXpaHHbIX 06bEKMOe MeXOyHapPOOHO20 3HAYEHUR
8 OCHOBHOM obecneyueaemcs 3a cuem pa3sumusa cemu 800HO-60MIOMHbIX y200ul, OXPaHAEMbIX 8 paM-
Kax Pamcapckol koHeeHyuu. [IpeyedeHmom cneyuansHbix Meponpusmul no oxpave Gonom Aensemcs
co3daHue & 2006 2. naHOwWagmMHO20 3aKkasHuka e cucmeme bonbuwozo BaclezaHckozo 6onoma Ha mep-
pumopuu Tomckol obnacmu u eknioveHue e2o0 8 npedeapumensHbil cnUCoK 06bekmos BceMupHo20 Ha-

cnedus KOHECKO.

B sBbicoko3zabonoyeHHon 3anapHon Cubupwu
Bonota naccvuBHO BOBNEKanNMCbL B COCTaB OXxpa-
HAEMBIX NPUPOAHBLIX OOLEKTOB B Npouecce passu-
TUA 3A€Cb PErHoHaANBLHON ceTU 0C0B0 OXpaHAEMbIX
TEPPUTOPUA U B TOW UNKU WHOW Mepe CeroaHs
MMEIOTCA NPaKTUHECKU BO BCEX CYLUECTBYIOWMUX B
peruote 0cob0 oxpaHAeMEIX NMEPUPOAHLIX TEPPUTO-
pusax. MNpu 3ToM hopmManbHO MOXHO CUATATb, YTO
3HaueHue 6onoT B cocrtaBe 0COGO OXpaHAEMBbIX
npupoaHbix Tepputopui 3anagHon Cubupu coot-
BETCTBYET NPUPOAOOXPAHHOMY CTaTycy 3TUX Tep-
puTOpPUA 1, Takum 06pa3om, MoxeT BbiTh B COOT-
BETCTBUWU C POCCUWCKUM 3aKOHOAATENbLCTBOM dhe-
AepanbHblM, PerHoHanbHbIM UMK MECTHLIM. Mpu
NPUCBOEHUU OXPAHAEMbLIM TEPPUTOPUAM PasHOro
YPOBHA MEXAyHapoaHOro cratyca 3ananHocubup-
ckue 60noTa aBTOMatU4ECKU BKMIOYAKOTCS B CeTh
OXpaHseMbix 06LeKToB MeXAyHapOOHOrO YPOBHA.
MpuyeM npuobpeterne poccuickumu ocobo ox-
paHsaemMbiMK TEPPUTOPUAMU MEXOYHAPOAHOIo CTa-
Tyca, cornacHo cnoxuswencs 8 Poccun npaktuke,
NpyU NPoYMX paBHbIX ycnosusx, Gonee sepoATHO
ANA  OXpaHseMbix Tepputopuh degepansHoOro
YPOBHS.

OpHako fo HacToswero BpemeHu ocobo oxpa-
HAEeMble TeppuTopun eaepancHoro yposHa B 3a-
nagHo-Cubunpckom peruore (TiomeHckana obnacTb,
Amano-Hexeukunt n XanTtbi-MaHcuickuit  okpyra,
Tomcxan, Hosocubupckas u O6ckasa obnactu, An-
Tauckwin kpain, Pecnybnuka Antait u Kemeposckas
o6nacTb) HemHOrouucneHHbl. M3 HUX Tepputopun,
UMelLWne MeXAayHapoaHbiM CTaTyc, eaWHWUYHbI.
OcHoBy peruoHanbHoW ceTu 0cob0 OXpaHAeMbix
NPUPOAHLIX TEPPUTOPUIA NO-NPEXHEMY COCTaBNs-
0T 3aKasHUKU PEernoHanbHOro 3HayeHwus, B CBOEM
6onbWUHCTBE yHacneAOBaHHbLIE OT 300M0TUYECKUX
(OXOTHHYLUX) 3aKa3HUKOB COBETCKOrO BpemeHn. B
nocneaxlue rodbl B PasHbIX AAMUHUCTPATUBHBLIX
noapaspeneHusax 3anagHoi Cubupu ¢ pasHon
CTENeHbl0 aKTUBHOCTU HauuHaeT GopMUpPOBaTLCA
ceTb 0coB60 OXpaHAEMbIX TEpPUTOPUA MECTHOro
3HaueHus.

OxpaHseMble Tepputopun dheaepansbHoro ypoBs-
Ha B 3anagHon Cubupu 8 OCHOBHOM npeacTaene-
Hbl 3aka3Hukamu (11 eanHny) n 3anosegHukamm (8
eauHul), a ux obee konuuecTso coctaenset 20
HauMeHOBaHWIK. B coBokynHOCTH, CyuwecTayiolue
8 3anagHon Cubupu ocobo oxpaHsemble Teppu-
Topun (PeaepanbHOrc 3HavyeHWs NPEACTaBRAIOT
okono 10% orv obwero konuyecrTsa POCCUACKUX
3anoBEAHMKOB, HaUWOHaNbHbLIX napkos u deae-
panbHbIX 3aKa3HWMKOB, a AONA 3aHUMAEMON UMK
nnowanu — vyTs 6onee 11% oT nnowaanu ykasan-
HbiX Kareropun oxpaHsiemblx Tepputopun Poccum.
YAaenbHbIA BeC nnowaamu ocobo oxpaHaeMbix npu-
poAHbIX Tepputopun denepanbHOro 3HaYeHwua B
3anapHou Cubupu cocraenser 2,5% u HaxoguTca
Ha ypoBHE aHanorMyHoro nokasartens ans Poccuu
B uenom, cocrasnsiowiero 2,7%.

KpynHble nnowanu sanagHocubupckux sano-
BEAHWKOB W 3aKa3HuKOB ceaepanbHOro noauu-
HeHua obecneynBaloT BKNOMEHUE B HAUMOHamb-
HYI0 ceTb 0C060 OXpaHsieMbIX NPUPOAHLIX Teppu-
TOpUA pasHbiX TUNOB BONOT B pasHLIX NPUPOAHbLIX
3oHax 3anagHoi Cubupu. Mpu 3ToM ocoboe 3Ha-
YyeHue UMeloT 3anoeeaHukU ¢ GonbluMmy nnowa-
RAMU HeHapyLleHHbIX TopdAHbIX GonoT, Takue,
kak «Manas Cocbea» (225,6 Twbic. ra), «kOraH-
ckun» (648,6 Thic. ra), «BepxHe-Ta3zoBCKUA»
(631,3 TbIC. ra), otyacTn — «MbigaHckui» (5 yya-
cTkoB obuwen nnowagbio 878,2 ThiC. ra) Kak Ox-
paHsiemble TEppUTOpUM U3 Kateropuu Haubonee
cTporux ans POCCUU OXPaHHbLIX PEXUMOB.

B TO e Bpema MeXxgyHapoaHbLIM CTAaTyCOM Ha
Tepputopun 3anagHoit Cubupu HageneHs! Bcero
ABa YHUKaNbHbIX NO CBOWM MPUPOAHLIM U KyNb-
TYpHbIM  O0COBEeHHOCTAM  3anoBegHUKa, HO He
UMEIoWMX OTHOLWIEHWUA K COXpaHeHuio ¢eHoMeHa
BbICOKO3abO0MNO4YEeHHbIX 30HaNbHLIX naHAwagToB
aToro pernoHa. 3to Antanckuit u KatyHckuis sano-
BEAHUKU B COCTaBe HOMUHAUMK poccuitckux o6b-
ektoB BcemupHoro Hacneausa «Antaii — 3onotbie
ropbi», BKNKO4eHHO B cnucok KOHECKO B 1998 .
B 1999 r. KatyHckoMmy 3anoBeaHuKy Takke npu-
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cBoeH cratyc buocgepHoro pesepeata OHECKO.
3anoBeaHukn cesepHoit yacTu 3anagHoit Cubupw,
Haubonee COOTBETCTBYIOUIME 3aAa4yam NpeAacTas-
NEHNs Ha MEXAYHAPOAHOM YPOBHE YHUKANbLHOCTH
u pasHoobpasusi TopcaHbix 6onot 3anagHon Cu-
6upu, COOTBETCTBYIOWEIO MEXAYHApPOAHOrO CTa-
Tyca He UMEIOT.

BoeneueHuio 3anagHocubupckux 6onot B Co-
CTaB NPUPOAHLIX OBBHLEKTOB MEXAYHAapPOAHOro 3Ha-
YeHUA KOCBEHHO cnocobcTeoBano y4actue Poccuu
B PaMcapcko KOHBEHUMM MO OXpaHe BOAHO-
6onotHbix yroaun. U3 35 sogHo-60on0THBLIX yroauwn
MEXAYHAPOAHOrO 3HauYeHus, NOATBEPXKAEHHLIX W
yTBEepXAeHHbIX MocraHosneHvwem lMpasutenncrea
Poccuitckon ®epnepaumnn ot 13.09.1994 r. Ne 1050,
wecTb O6GBLEKTOB pacnonaralTcs Ha TeppuTopun
3anagHon Cubupu (BoaHo-GonotHble..., 1998).
310 «OctpoBa O6ckoit rybul Kapckoro mopsa» B
Aimano-HeHeukoM aBTOHOMHOM oOkpyre; «HwxHee
[isyobbex», sKnioyalolee ABa y4acTka Ha Teppu-
Topun AMano-HeHeukoro okpyra n OAUH y4acTok 8
rpaHuuax XaHTbl-MaHcuickoro okpyra; «BepxHee
[syobbe» B XaHTb-MaHCUACKOM aBTOHOMHOM OK-
pyre; «O3epa Tobono-HwumMckoit necoctenu» Ha
lore TiomeHckon obnactu, a Takke «YaHoBckas
o3epHasn cucrema» n «O3epHas cucrema HWXKHEro
TeyeHnn p. baraw» 8 Hosocubupckoit obnactu.
(pu aTOM NOA OPUCANUKUMIO HOPM MEXAYHaAPOAHO-
ro npaea B paMKax BbINONHEHUA oOA3aTenLcTs
nepen Pamcapckoi KoHBeHuuei noanapaet ue-
neiid pag ocobo oxpaHsembix Tepputopui cene-
panbHOTO WU PEeruoHanbHOro 3HaYeHWA, pacnono-
XEHHbIX B rpaHuuax 3anagHoCUBUpCKUX BOAHO-
60NOTHLIX Yrogun MeXayHapoOHOrO 3HaJYEeHUs.
Cpean HUX naTb 3akasHukoB cheaepanbHOro 3Ha-
yeHunn: «HuxHe-O6ckuii» (220,0 Toic. ra) n «KyHo-
saTckui» (128,0 Toic. ra) B Amano-HeHeuxom aB-
TOHOMHOM okpyre, «Enusaposckuii» (76,6 Teic. ra)
B XaHTbl-MaHCUACKOM aBTOHOMHOM OKpyre, «be-
no3epckui» (17,9 Tbic. ra) B TioMeHckol obnacTw,
a Take «Kupaunckuit» (119,8 Toic. ra) — B Hoso-
cnbupcko. CeMb 3aKa3HUKOB pernoHanbLHoro
3Ha4YeHUA B rpaHuuax B8OAHO-6ONOTHLIX yrogui
3anagHo#i Cubupu 3aHumaloT okono 85 Teic. ra.
CneynanbHan oxpaHa OCTanbHOW TeppuTOpuUM 3a-
nagHocubupckux BogHO-60NOTHLIX yrogwit mexay-
HapofHoro 3Hadyexun (okono 75% ux obwen nno-
wanu B peruoHe) He obecneyeHa.

Mnowanb wectu Pamcapckux yroaui Mexay-
HapoaHoro 3HauyeHus B 3anagHon Cubupy co-
craenaeTt okono 2,8 mnu ra unu okono 1,1% or
nnowaau pernoHa u 26% ot ux obLuen nnowanu B
Poccuiickoin ®deaepauun. HecmoTtps Ha aoctartou-
HO obwwupHyo nnowanb, ocobGeHHoCTH pasmele-
Hua Pamcapckux yroawit Ha Tepputopun 3anaaHo-
Cubupckoro permoHa He NO3BONAIOT CYUTATb WX
penpe3eHTaTUBHLIMM NO OTHOWEHWIG K pa3Hoo6-
pasvio umelomxca 3necb 6ONOT paxe C TOuKK
3pEeHUA BKNIOYEHNA pasHOo6pa3ns XU3HEHHO BaX-
HbIX MECTOOOMTaHMI BoaONNaBalowWwen aumuu.

B BOAHO-60NOTHBIX YroAbAX CEBEPHON HacTu pe-
rUOHA, NpUypoUeHHbIX K aonuHe p. Obu, npeacras-
NeHbl NPEUMYLIECTBEHHOTO NOWMEHHbLIE HU3MHHBIE
MENKONBHAKOBO-KOMKapHO-0CoKkoBbIe Gonota. [ns
Yroaun I0XXKHOW YacTU pernoHa, TAroTeloWwmx K 3oHe
HU3UHHBIX OCOKOBBIX U TPOCTHUKOBbIX 60n0T (Bou,
MasuHr, 1979), xapaKkTepHbiM 3NEMEHTOM ABNSAIOT-
CA TPOCTHUKOBblE 3aWmuwa. Haubonee pa3Ho06-
pa3HbiMu npeacTaensiloTca Gonota Tobono-Nwum-
ckon necocrenn B TioMmeHckon obnactu. 3pgech
Takke OTMeueHbl (BogHo-6onoTHble..., 1998) ort-
KpbITbIe OCOKOBO-rMNHOBLIE BONOTa, necHole 6ono-
Ta (corpbl), cocHoBo-charHosble Gonota (paAmbl),
HU3WHHbLIE OCOKOBbLIC, OCOKOBO-TPOCTHUKOBbIE W
OCOKOBO-BeMHUKOBbLIE GONOTa M 3aconeHHble Tpa-
BAHbie Gonota. OGWwupHbIe MexaypedHble BonoT-
Hble CUCTEMbI TaeXHON 30HbI 3ananHoit Cubupn B
rpaHnuUax CylecTByOUMUX 3AeCb BOAHO-60NOTHLIX
YroAun noKa He npeacrasneHs!, 0QHaKo B onpege-
NEHHOW Mepe y4uTbiBanuckL Npu cocraenexum lMep-
CNEKTUBHOrO Cnucka yroauMini PamcapCkol KOHBEH-
uumn (BoaHo-60noTHsie..., 2000).

MonbITkM opraHW3auun cneunanbLHOW OXpaHbl
6onot B 3anagHon Cnbupu, kak n B Poccumn 8 ue-
nom, npeanpuHuManucb B 70-e roabl Npownoro
cronetus U ObiNu CBA3aHbi C OEATENbHOCTLIO B
paMKax MexayHapoOHOro npoekra no oxpase 6o-
not «Tenma». OgHako HECMOTPA Ha TO, YTO noa-
nexawmwme oxpaHe 6onorta B COOTBETCTBUMN C Tpa-
avumamu npoekta «Tenma» no CBOed NpUpPOAo-
OXpaHHOW 3HAYMMOCTN NOAPA3AENANNUCL HA YeTbi-
pe KaTeropuu: MexayHapogHoro, HauMoHanoHoro,
pernoHanbHOro U MecTHOro 3HadeHuss, 6onoT me-
XAYHAapOAHOrO 3HA4YeHUss B COCTABNEHHOM fpyn-
non «Tenma» cnucke oxpaHsembix 60N0T sbipe-
nedo He Obino. Mo pesynbratam 3aTton pabGorte
NPUPOAOOXPaHHLIA CTATyC B paHre NamsTHUKOB
nNpUpoAbl PErMoHANBHOrO 3HAYEHUS HA TEPPUTO-
puu 3anagHoinn Cubupu nonyuunu okono Asyx ae-
CATKOB OTAENbHLIX Hebonswux GONOTHLIX MaccK-
BOB WNW Y4acTKOB KpynHbIX 60NOTHLIX CUCTEM B ee
10XKHOW, TPaAMLUMOHHO Hawbonee X038UCTBEHHO
OCBOEHHOW, 4acTH.

B HepanekoM NpownoM COCTaBNEHHLIW paHee
no npoekty «Tenma» (boy, Masunr, 1979) cnucok
OXpaHsieMblX U HaMEYeHHbIX NpuU oxpaHe 6Gornor
6bin UcNoNbL30BaH ANA COCcTaBNeHUa cnucka oco6o
ueHHblx 6onotr Poccun  (BoaHo-6onotHbie...,
1999), oTeevalowux kpuTepusim yrogun Pamcap-
CKOW KOHBEHUU#. BO BHOBb COCTaBNEHHOM cCnUcke
ueHHbix 6onot Poccuu Bcero aHauunca 51 obbexT,
HO U3 KOTOPLIX TONbKO 8 06LEKTOB MMenu Heno-
cpefcTBeHHoe OTHoweHue K 3anagHo-Cubup-
ckomy pernoHy. lMpuuem HeobxogumocTb npuaa-
HUA MEXAYHapPOOHOro crartyca BHATHO Gubina 060-
3HayeHa TONbLKO AN [ABYX 3anagHOCUGUPCKKUX
obbekToB. B yacTHocTy, 3TO0 OTHOCKNOCL K Bonb-
womy BacioraHckomy Gonoty, pekomeHA0BaHHOMY
ANna BKNoYeHnA B Pamcapckuii cnucok, u CanbiMo-
lOraHckas BonotHas cuctema, koTopasi K TOMY Xe
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npegnaranacb AnA npuvpgaHma crartyca éwuocdep-
Horo pe3epBarta FOHECKO.

MpeueAeHTOM opraHusaumn crneunasibHOW Ox-
paHbl 60n0T B 3anagHoii Cnbupun ABNAKOTCA Me-
ponpuAaTus, peasin3oBaHHble B TOMCKOW obsiactw,
M3HavyasIbHO OPUEHTUPOBAaHHbIE Ha MpuobpeTeHne
MexayHapogHoro cratyca. [locne MHOroseTHewn
NnoAroToBUTE/IbHOW PaboTbl MO BbIENEHUIO U CO-
r1acoBaHMi0 060 OXpaHsAeMol NpupoaHON Tep-
putopun B cucteme bosnblworo BactoraHckoro 60-
nota (Banyukuii n gp., 2000; CemeHoBa u gp.,
2002), B KOTOpOW 6bIN 3agelcTBOBaH OGOJIbLUON
KPYr y4eHbIX ¥ MpakTnkos u3 Tomcka, Hosocmnbup-
cka n MockBbl € ydacTMeM MeXLyHapoaHol obLue-
CTBEHHOCTW, [OCTaHOB/IEHMEM afMUHUCTpaLus
Tomckon o6niactu ot 10.03.2006 r. 6bI1 Te3gaH
BactoraHcknii laHAWaTHbIN 3aKka3HUK 06J/1acTHO-
ro 3HayeHus. BecHoii 2007 r. NnpupoaHblii 06bekT
«bonblwoe BacrwraHckoe 60/510TO» MO Npeacras-
neHuto Poccwuiickon depepaumn 6bi1 BK/OYEH B

1S9

npegBaputenibHbli cnucok (Tentative List) 06bek-
TOB BcemupHoro Hacneana FOHECKO.

BactoraHckuii naHgwadTHbIN 3aka3HUK BKIILO-
yaeT UefibHbl hparMeHT BOCTOYHOM 4acTn Bonb-
woro BactoraHckoro 6onota (puc. 1) BAONb rpaHu-
ubl HoBocmbupckoi 1 Tomckoi obnacTei ¢ npue-
ralowymMm neco-60M10THLIMU U JIECHbIMU  flaH[-
wadptamun. Ero nnowaanb coctasndaet 509 045 ra.
Hanbonblwaa npoTsHKEHHOCTb TeppUTOPUM 3akas-
HMKa B Hanpas/IeHUW C ceBepo-3anaja Ha ro-
BOCTOK 180 Km, Cc ceBepa Ha tor — 55 kM. B cucre-
Me MpUpPOAHOro paoHMpoBaHuA 3anagHo Cubu-
py NOTeHUMa/IbHbIN 06beKT BcemMMpHOro Hacre-
OVA pacnonaraeTcsd Ha CTblke AByX 60TaHMKO-
reorpacuyeckmnx noa3oH (KXXHOW Talrn u nopTai-
M Mnn NoA30Hbl OCMHOBO-6epe30BbIX 1ECOB) J/1ec-
HOM 30HbI 1 ABYX 60MOTHbIX 30H — 30HbI BbINYK/bIX
rpsA00BO-MOYAKNHHBIX 60/10T U 30HbI PA3HOTUMHBLIX
(eBTPOMOHBIX UM BbIMYK/IbIX O0KOBO-C@QarHOBbIX C
yyacTvem nepexofHbix) 60/10T.

Puc. 1. PasmelyeHne noTeHyManibHOro oobekTa
npupogHoro Hacneamsa KOHECKO B 3anagHoi Cubunpn



Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru

160

C TO4KM 3peHus passuTUa 0cobo OxpaHseMbIx
NpupPoaHbIX TeppuTopunt Poccumn cospaHue nava-
wadTHOro 3aka3Huka 8 cucteMme bonbloro Bacio-
raHckoro 6onota e 3anagHow Cubupu cnepyet
paccMaTpuBaTb Kak BOCNOMHEHWE [AABHO 3aMe-
yeHHoro npobena (NaspeHko u ap., 1958) B reo-
rpacuyeckon cetu npupoaHbix atanoHoB. Cos-
DaHHbIn 3neck BacioraHckuii nanawadTHeIR 3a-
KasHWUK perMoHanbHoro 3HauveHus uenecoobpasHo
noaHATL B CTaTyce A0 0cob0 OxpaHsemon npu-
poaHOWN TeppuTOpUK (heaepanbHOro YpoBHS.

MepcnekTusbl aanbHenwen pabotsl ¢ Honora-
mu 3anagHoin Cubupu kak obbekTammu MexayHa-
POOHOTO 3HAYEHWUA B NEPBYIO OYepefib CBA3aHbI C
npoaBMKeHMeM HOMUHauwu «bonblioe Bacioran-
ckoe Gonoto». Kpome Toro, Heobxogumo pacluu-
peHWe CNUCcKa NepCNeKTUBHBLIX ANA CO3JaHWA B pe-
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rmoHe Pamcapckux yroauin MexayHapoaHoro 3Ha-
yeHus u paspabotka NNAHOB yNpaBfeHUS BOAHO-
6ONOTHLIMM  YrOALSIMU B PasHbIX NPUPOAHO-
XO3ANCTBEHHbIX YCMOBUSX. Yu4uTbiBas Hanuuue
cOpPMUPOBABWINXCA B PErvoHe UccneaoBaTenb-
CKMX UEHTPOB NO W3yueHWI0 WU oxpaHe 6onor
(Tomck, XanTol-Mancuitck, Hosocubupck), a Takke
aKTUBHOE BOBneYeHue 3anapHocubupckux 6onot B
cepy pasHoobpa3HOW XO3SIUCTBEHHOW AEATEeNb-
HOCTW, ocoban ponk AOMKHA NpUHanexartb nna-
HUPOBAHUIO CEeTU NEepPCNEKTUBHLIX 6uocdepHbIX
pesepeatos KOHECKO. OpueHTtupamu gns peanu-
3auuu 3TOW 3apaum MOryT BbiThb Kak yxe cylect-
Bytouue, Tak U nnaHupyemble ocobo oxpaHaemsie
TeppUTOPUN, B YaCTHOCTU KOraHCKui 3anoBegHHUK,
Canuimo-tOraHckan cuctema, MNpunonapHeik Ypan
¥ Apyrve NpupoaHbIe yHaCTKU.
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3KOHOMWU4ECKASA OLIEHKA PECYPCOB

W IKONOMMYECKMX dYHKLIMWA TOPOSHLIX BONIOT

AJ. Simnonsckuii’, B.B. Manoe?, K.N. lonamun, B.U. Toncmozpaii®

'rMNPOTOP®. E-mail: an20052@rambler.ru

2 TBepckom rocynapcTeeHHbIA TeXHU4YeCKun yHusepcuter, Teepb, Poccun
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3 CUGMPCKMIA HayYHO-UCCNER0BATENLCKHA U NPOSKTHBLIA MHCTUTYT
pauMoHanbHoOro npupogononb3oBaHun, HuxHeraprosck, Poccun

B pabome paccMompeHbl 3KOM020-3KOHOMUYECKUE acneKms! UeHHOCMU 8aXHbIX PECYPCO8 U IKONo2UYe-
CcKux ¢byHkuul mopgsiHbix bonom, Hapywaemsix npu 0obbive Hegmu. JKOHOMUYECKas OUeHKa HaHOCU-
M020 3muM yuepba siensemcs OCHOB80( PayUOHaNbHO20 NPUPOAONONL3O8aHUA. AkmyansHo npodorn-
Xumb paspabomky MemoOuK 3KONO20-3KOHOMUNECKOd ouyeHku mopgbsiHbix Bonom Ha meppumopuu
XMAO — KOI'Pbl ¢ uenbio nonHoz0 oxeama makxol OUEHKOU UX pecypCHO-@yHKUUOHAaNbLHo20 NOMeH-

yuana.

OcHOBHbIM KpuTepueM npu obocHoBaHuW pas-
MelleHun HedTenpombicnoBbix 0b6bekToB Ha 6o-
noTtax AOMKHA ABNATHCA WX 3KONOro-3KOHOMUYe-
ckast oueHKa, yYUTbLIBAloWan 3KOHOMUYECKWe no-
CnefcTBUA NOTEPb NPUPOAHBLIX PECYPCOB U 3KONO-
ruyecknx yHkunin 6onot. Takum obpasom, npu
BbibOpe BapuaHTOB pasMeleHust HedTenpoMbl-
cnoebix 06bLEKTOB CTUMYNUPYETCA 3KOHOMUYECKUI
NPUHUMN  PauUOHANbLHOrO NPUPOAONONbL30BAHUA.
YeM Bbille 3KONOrO-3KOHOMUYECKAA UEHHOCTb
npupoaHbix 06vekToB, TeM B Gonbllen Mepe npu-
HUMaeMble NPOEKTbl AOMXKHbI NpegycMaTpuBaTb
COXpaHEHWE OKpYXaiuled cpeabl U IKOHOMMUIO
npupoaHbIX pecypcoB. BoinonHenwe atux Tpebo-
BaHMA 6yaetr cnocobcTBoBaTL WCNONBL3OBAHWIO
MeHee UEHHbIX 3KOCUCTEM U UX Y4acTKoB, CO-
NPSOKEHHOMY C HapyweHWeM WX eCTeCTBEHHOro
COCTOSIHUS.

PaspaboTaHHbie B nocnegHue roabl METOOWUKU
NO3BONAIOT AaTb 3KONOrO-9KOHOMUYECKYIO OLEHKY
cheaylowmnx CyWEeCTBEHHLIX CTOPOH pecypcHo-
hyHKUMOHaANbHOro NoTeHunana TopaHbIX 6onoT:

¢ KaK MECTOPOXAEHUN NONE3HOro UCKONaemoro
(Topda),

o WX PYHKLMU NO AENOHUPOBAHUIO yrnepoaa;

* WX BoAoOperynupyowen QyHKuum;

* BOOOOYUCTUTENbHOW  DYHKLUK
6onor.

JKOHOMUYECKas LIEHHOCTb TOpAHbIX 6ONOT Kak
MECTOPOXAEHWA NONE3HOr0 WCKONAemoro onpeae-
naetca 3deKToM, KOTopbi MOXeT BbiTe nonyyeH
3a BECb Y4UTbIBAEMbIA Nepuoa UX UCNonL30BaHUA B
KayecTBe cbipbesbix 6a3 Aobbiuu Topda.

BpemenHoe WNKU NOCTOSHHOE WUCNONb3oBaHWe
MECTOPOXAEHUA Topcda unu ero 4acTu, conps-
XKEHHOEe C ero HapylweHueMm, Hanpumep, noa 3a-
CTPOIKY HedpTenpoMbiCnoBbiMu obbekTamu, Hed-
Tenposogamu, goporamu, J13M, BeAéT K IKOHOMM-

TOphAHbIX

yeckoMmy yulepby (Tak HasbiBaeMoW ynyLEHHOW
BbIroAe) OT HEUCNOMNb30BAHUA TOPPAHOO ChipbA.

Be3po3rpaTtHbie NoTenu TOPPSAHLIX pecypcos
npu 3acTpomnke TOPMAHLIX MECTOPOXAEHUIH Hed-
TENPOMbLICNOBLIMM 0ObEKTaMN PacCcunTbIBAIOTCA
TONbKO Ha y4acTkax TOp(SAHOIrO MECTOpPOXAEHUA
B rpaHuuax NPOMbIWNEHHOW rnybuHbl TopghAaHOoN
3anexu, rae obuue notepu Topda onpegensTcs
Kak npou3sefeHwWe nnowaauw U cpeaHei MOLULHO-
ctn TOphsAHOM 3anexu, uU3biMaemMon noa 3a-
CTPOWKY.

JKoHOMUuYECKan oueHka yuepba ot Oe3Bos-
BpaTHOW NOTEPU NONE3HOro uckonaemoro (Topda)
npu 3acTponke NOBEPXHOCTENW TOP(AHBLIX MECTOo-
poXAeHu ¢ yueToM Tuna Gonota u cpegHen cre-
NeHU pasnoxeHus topda ¢ NEpPMOAOM OKYyNaeMo-
ctn ot 7 no 10 ner cocrasuna 8 ycnosusix Cpea-
Hero Mpuobbs or 130 oo 103 Toic. pyb. Ha ra.

HapyweHue nosepxHocTu TopdhsHbiXx Gonot
npu 3actpowke TOp(hAHbIX GONOT npuMBOAUT K
npekpaweHuio NOrNoLIEeHNA ABYOKUCH yrnepoaa
pPacTUTENbLHOCTLIO W HAKONMEHUA yrnepoaa B Bu-
fe Topda B 3aNeXnW U COOTBETCTBEHHO K POCTY
conepxanus CO, B atmocdepe. MocnepnHee 06-
CTOATENbCTBO B KOHEYHOM CHETE paBHOUEHHO
pesynbTaty AONONHUTENLHOTO CXMIraHWA Tonmm-
Ba. [103TOMY BO3HMKAIOLLMA NPU HAPYWEHUU faH-
HOW ecTecTBeHHOW (yHKUuMU BonoT akonoruve-
ckui yuwepb askBuBaneHTeH ywepby 3koHOMUue-
CKOMY.

MpupoaHO-TEXHOFEHHBIMU OGBEKTaMK, BbLINON-
HAOWWMMWA aHaNorM4Hy10 ¢ TopdaHbIMK Gonotamu
yHKumnio genoHuposBanua CO,, ABNAOTCA UCKYC-
CTBEHHbIE NecoHacaxaeHus. APdeKT cBA3LIBaHUA
yrnepoaa, nony4yaemMoii B UCKYCCTBEHHbIX NECOoHa-
caxaenusx (kak u B 6onorax), 3KkBMBaANEHTEH 3KO-
HOMWKM 3aTpaT Ha UX BOCCTaHOBNEHue. bnaropapsa
3TOMY WCKYCCTBEHHbLIE NecoHacaXaeHus npaso-
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MEpHO paccmaTpusaTtbh B KavecTee cybvexra asnb-
TEPHAaTUBHON 3KOHOMMUYECKOW OUEHKW TOPdAHbIX
6onoT kak nornoTuTenen atMocepHOro yrnepoaa.

MoaToMy 3KOHOMMYECKWIA 3KBMBANEHT AENOHK-
pOBaHUA ONPEeAENEeHHOro KONU4EeCTBa yrnepoaa Ha
1 ra 6onoTa 3a 1 ronq paBeH 3KOHOMUK 3aTpaT Ha
BOCCTAHOBNEHUE neca, AenoHupylowero yrnepoa
B TOM Xe obbéme.

YaenbHbid AOKaszaTenb 9KONOro-3KOHOMUYe-
CKOW CTOMMOCTH (PYHKUMUM AENOHMPOBAHUA aTMO-
cepHoro yrnepoga 60n0TOM B MECTHBIX nNpupoa-
HbIX yCnoBusX coctasun ansa TopdgaHoro Gonora
sepxosoro Tuna 4112 py6./ra, a HU3MHHOrO —
3998 py6./ra.

Bogoperynupyiowiee ¢yHKuMoHuposaHme 60o-
NnoT, B npouecce KOTOPOro peanusyercs ux cno-
COBHOCTL 3aAepXuBaTh BOALI BECEHHEr0 NONOBO-
AbS U NETHEe-0CEeHHUX NABOAKOB W PacXoaoBaTh UX
B 3acywnuBeble Nepuoabl, OrpaHUdeHo perynu-
pylOLER EMKOCTbIO, PacnofOXeHHOW OT YPOBHSA
rPYHTOBbLIX BOA A0 NOBEPXHOCTH 6ONOT nnu Bbilwe,
4YTO COOTBETCTBYET AesTeNnbHOMy cnow 6onota,
CoOTBETCTBYIOWEro nonesHoMy obbéMy soaoxpa-
Hunuw,. NpyuHUMaeTcs NpuHUMNUanLHas oOaHOTUN-
HOCTb BOAOPErynupylowmx GyHKLUUA TOpPgAHbIX
60NOT U UCKYCCTBEHHbIX BOAOXPAHUNULY CE30HHO-
ro perynupoBaHus.

Moxasaten, anbLTepPHATMBHOW IKOHOMUYECKOW
oueHku addekta Boaoperynupyiowen QyHKUUM

TopthsiHbIX BonoT (ywepba OT ee npepbiBaHuA) B
pacuete Ha 1 ra npuBeAeH B 3aBUCMMOCTKN OT TMNa
TOpAHON 3aNeXun u perynupytoien eMKocTi Bce-
r0 HEeHapywWeHHOro TopAHOro MectopoxaeHus. B
pesynbTaTte ywepb oT 4acTMYHOW NOTEpU BoAOpe-
rynupyowei ¢dyHkuuu npu 3actpoike 6onot Bep-
XOBOr0 TUNA COOTBETCTBYIOLWEN EMKOCTU COCTaBUN
Ha 1 ra ot 33 po 6 Tbic. py6., a AN HU3UHHOrMO —
o1 40 no 7 TeiC. pyb.

3KOHOMMYECKAA OLEHKa BOAOOMUCTUTENLHOW
dyHkunn TophsiHoro 60n0Ta KaK HEeHapyLIEHHOTo
obbekTa NPUPOAHOTO NPOUCXOXAEHUs onpeaens-
eTCA NoKasatenem anbTepHaTUBHOW OUEHKU 3cp-
EKTUBHOCTH BLINOMHEHUA NOJOGHON yHKLWK
TEXHOrE€HHbIMU 00bEKTaMK — CTAHUUAMU OMUCTKM
B80Abl NOBEPXHOCTHLIX UCTOMHUKOB. TakuM nokasa-
TeneM SBMARETCA YUCTbIN ANCKOHTUPOBAHHLIA [0-
X0[ UX 3KCnAyaTaLuy 3a pacuETHbIA nepuog,.

YaenbHble nokasatenu anbTepHaTUBHOW 3KO-
HOMWYECKON OLEHKW BOAOOYUCTUTENLHOW (PYHK-
unn TopdaHbIX BONOT B 3aBUCUMOCTK OT CYTOUHON
U roaoBoOi NponyckHoW cnocobHocTu 6onot B yc-
nosusax XMAO u cogepxaHusa B BOAE B3BELUEHHbIX
BewecTts cocrasunu oT 1,1 nourn go 18 pyb. Ha
1 m® TopsaHoro Gonota. koHOMUYECKas OLeHKa
BOAOOYUCTUTENLHOFO (PYHKLMOHUPOBaHUA Topgs-
Horo 6onoTta B TeueHue ogHoro roga Ha 1 ra co-
crasuna 1,23 Teic. py6./ra, a c yuetom 30 neTtHero
nepuoaa auckoHTUposaHua 17,05 Tuic. pyb6./ra.
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PAPER ABSTRACTS

PLENARY SESSION
UDC 574.4

Bleuten W. Do Western Siberian mires sequestrate atmospheric carbon and feed back climate
warming?
UDC 631.4

Velichko A.A., Sheng Y., Smith L.C., MacDonald G.M., Kremenetski K.V., Frey K.E., Lee M., Beil-
man D.W., and Dubinin P. A high-resolution GiS-based inventory of the West Siberian peat car-
bon pool.

UDC 581.5

Vompersky S.E. On methodology of estimations contemporary netto ecosystem productivity
(NEP) of peatlands. [in Russian]

The paper concerned weaknesses of some methods for experimental determination of contemporary peat accu-
mulation rate mires. The preference is given to the approaches, which are based on immediate estimations of ac-
cumulated peat mass during the last 10-20-30 years. It is pointed out necessity of the more accurate determina-
tion of peat bulk density by using samplers (rings) of larger diameter. It is proposed a new more elaborated “Pine-
method” surface peat layer dating also the nece-ssity of taking into account the soil nano relief parameters.

UDC 574.4
Clymo R.S. and Bryant C.L. Diffusion and mass flow of peat gases (CH, and CO,) and dissolved
organic carbon (DOC) in a 7-m deep raised bog.

UDC 574.4

Lapshina E.D., Filippov I.V., and Bleuten W. Classification of mire landscapes for estimation of
carbon cycling of peatlands of Northern West Siberia.

UDC 502.35+504.03-465
Minayeva T.Yu. and Sirin A.A. Mires in Russia update: status, use and conservation.

The latest general data on mire distribution, diversity, use and conservation in Russia are provided. The under-
standing of mire values, functions and ecosystem services increased last years in society. That demands the de-
velopment of scientific background for mires wise use and conservation. The information is provided on the de-
veloped mechanisms for wise use approach implementation on international, national and local levels.

SECTION 1. GENESIS AND PALEOECOLOGY OF NORTHERN BOGS
UDC 561:581.33+581.524.3 (470.5)

Antipina T.G. and Panova N.K. Holocene vegetation dynamics and peat-bogs formation on the
eastern slope of the polar and sub-polar Ural mountains. [in Russian)

Deposits of permafrost peat bogs, which have been opened by natural outcrops of rivers and lakes have been in-
vestigated in forest-tundra and taiga zones of Eastern slope of the Polar and sub- Polar Ural Mountains. Pollen
and botanical analysis of peat and radiocarbon dating of deposits were used as research methods. Fluctuations of
vegetation and ecological conditions were revealed in Holocene from preboreal till the beginning of subboreal pe-
riods. In the warmest Athlantic period taiga forests with predominance of spruce were spreaded on the whole ter-
ritory. Intensive peat formation have been occurred from 9000 till 4000 years ago.

UDC 502
Benscoter B.W., Vitt D.H., and Wieder R.K. Fire ecology of boreal, Western Canadian bogs.

UDC 581
Bloise R.E. and Vitt D.H. Initiation and early development of boreal wetlands.
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uUDC 581

Borisova O.K., Zelikson E.M., and Novenko E.Yu. Environmental conditions of peat mire develop-
ment in West Siberia during the Lateglacial and the Holocene (based on palynological data). [in
Russian]

UDC 581.55
Bykova O.G. Mire ecosystems of Western Siberia. (in Russian]

UDC 581

lurek S., Balwierz Z., Forysiak J., Kittel P., Kloss M., Lamentowicz M., Pawiowski D., and Twardy J.
The holocene history of the development of the Zabieniec peatland near Lodz (Central Poland)
including the anthropogenic impact.

UDC 581

Kirpotin S.N., Polishchuk Yu.M., Bryksina N.A., and Dneprovskaya V.P. Dynamics of Areas of
Thermokarst Lakes as Indicator of Climatic Changes (According to Ground and Space Moni-
toring). [in Russian]

This paper continue the series of publications which show that peatlands situated in a permafrost zone and con-
sisting of insignificant layers of frozen pleats, especially palsas in the sub-arctic region of Western Siberia, are a
very sensitive indicator of climatic changes, such that any changes of climate in the direction of warming lead to
increased activity in a thermokarst process over extensive areas. We give here one more evidence that endoge-
nous cyclic succession of palsa development was broken due to the disbalance of cryogenic processes: thermo-
karst started prevails on permafrost heaving. Authors revealed that thermokarst has expanded over the big parts
of the Westemn-Siberian sub-arctic region and during last 5-6 years it has got probably irreversibie character which
can be explained by climate warming. One of the brightest confirmations of thermokarst strengthening is dynam-
ics of thermokarst lakes: thousands of them are disappear as a resuit of their drainage and thousands of them are
expanding their areas, which well displayed on satellite images of different years. Both contrast processes are re-
sult of thermokarst strengthening in this region.

UDC 581.526.33+551.312.2+552.577+551.48 : 551.481.2

Makarenko G.L. On geological nature of deposit of high sphagnum peatbogs of taiga zone. [in
Russian]

Received sequence of peat accumulation of the taiga zone. Trophicity degree of peat accumulation environment
in the peat deposit cover determines eutrophic and oligotrophic types of helads forming peat. Peat deposits are
formed of eutrophic and oligotrophic groups of remaining plant residues and decomposed vegetative mass (de-
gree of decomposition). The generalized model was drawn showing development stages of the peat deposit long-
fallow layer. Three groups of horizontal contact-transformation of the long-fallow layer at the eutrophic develop-
ment stage moving onto the oligotrophic stage were marked out. The genetic classification of peat deposits was
developed based on it, and patterns of natural properties were revealed. The parameters reflecting natural condi-
tions of accommodation peat bogs have been subjected to the analysis: type of a relief and a site in a relief,
structure and properties of deposits, type of a structure of a deposit. We can see regularities of development of
long-fallow layer of high peatbogs on basis of the extent eutrophication of medium of accumulation of peat. The
results of investigations can be claimed for the decisions of scientific and practical problems: for the differentia-
tion and nature protection arrangement of terrain, for the evaluation of its resource potential in range of rational
nature management.

UDC 581
Oksanen P.O. Wetland evolution and global database.

UDC 551.312.2

Panov V.V. The botanical composition of the pear deposits beside with the village Yamburg of
the Tazovsky peninsula. {in Russian]

Botanical composition of peat contribution is in detail described in this work.

UDC 581.526 (571.1)

Preis Yu.l. Regional features of mire formation in conditions of the continental climate of the
Western Siberia. [in Russian]

This report gives the results of multidisciplinary, multilevel, detailed researches of mires of middle and southern
taiga of Western Siberia, which have allowed to reveal regional climatic type of mire formation and new «Ob-
Itish» type of bogs.
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UDC 551.0+002.5
Rykova V.V. Wetlands of northern territories: information support of the problem. [in Russian]

The article represents characteristics of data bases generated by the State Public Scientific-Technological Library
of SB RAS for information support of northern wetlands research.

UDC 581.5

Timireva S.N. and Velichko A.A. Late ice period desert on the territory of Western Siberian Plane.
[in Russian]

UDC 561:551.791(571.1) + 551.683.7

Khazina I.V. and Khazin L.B. Landscape and climate changes in south-east of West Siberia dur-
ing the holocene. [in Russian]

Study of peat mire “Sphagnum ryam” (N 56°04’, E 78°53'), lacustrine-swamp sediments of Beloe-lake (N 55°39’,
E 82°70') and data of others Holocene sections of forest-steppe zone of West Siberia allow us to reconstruct
holocene vegetation. The Birch was the dominant of forest in the Atlantic; characteristic vegetation of the Atlantic -
Early Subboreal was birch-forests, birch-piny forests with reeds, ferns. Layers of the first-half of Subboreal contain
the pollen grains of eim and linden, that meaning warming, as well as a lot of hydrophytes. Subsequent cooling
and humid in the Late Holocene takes place -high-moor peat deposits was formed during this time.

UDC 581.526.35

Yurkovskaya T.K. Spatio-temporal relations of forests and mires in the taiga ecosystems. [in
Russian]

The paper emphasizes the importance of vegetation cover self-regularition in taiga ecosystems and the essential
role of mires in the formation of spatial-temporal structure of taiga ecosystems. The idea has been proposed that
stability of taiga ecosystems increases under the condition of coexistence of mire and forest. The succession
strategies of forests and mires has been considered and also the contribution of mires to the biodiversity of taiga
ecosystems.

uDC 577

Bragg O. Applying principles from West Siberian mire science to help understand the land-
scape ecohydrology of Scottish blanket mire.

SECTION 2. MIRE ECOLOGY AND BIODIVERSITY CONSERVATION
UDC 502

Bufkova I., Stibal F., and Loskotové E. Ecology and restoration of drained mires in the Sumava
National Park (Czech Republic, Central Europe).

UDC 502

Van Duinen G.J., Leivits A., Timm T., Brock AM.T., Verberk W.C.E.P., Zhuge Y., and Esselink H.
Does rewetting of raised bogs rehabilitate aquatic invertebrate diversity? A comparative study
between intact, degraded, and rewetted raised bogs in Estonia and the Netherlands.

UDC 504.05

Golovatskaya E.A., Lyapina E.E., and Preis Yu.l. Concentrations and distributions of mercury in
the West Siberian peatlands. (in Russian]

The results of studying of mercury concentration in the peat of different peatiands from Tomskaya oblast are
given. Peatlands can be used as the indicator of mercury pollution of the environment and the record of atmos-
pheric mercury deposition.

UDC 631.46

Golovchenko A.V. and Inisheva L.I. Microbiological monitoring of bog ecosystems in West Sibe-
ria. {in Russian]

Three year monitoring of microbial abundance was conducted on the landscape profile of bog ecosystem dis-
posed on the spurs of Vasugan bog (West Siberia, Russia). High number of different microbial groups was typical
for peat-bogs occupied eluvial, transit and transaccumulation positions of the landscape profile. Number of some
microbial groups was found to be sharply decreased with depth (e.g. fungal mycelium was not found out deeper
than 1-3 m) while numbers of others (bacteria, actinomycetous mycelium, fungal spores) decreased more gradu-
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ally. Natural variability of microbial abundance was revealed through the whole peat profile. The supply of micro-
bial biomass calculated for whole peat profile reached 13 t/hectare. The ratio of microbial biomass did not reach
3% for the total carbon pool.

UDC 581.256.33

Goncharova N.N. Structure of mesotrophic mires vegetation in south-west of Komi republic and
mapping. [in Russian]

UDC 581.526.33 : 528.931.3 (470.55)

Ivchenko T.G. Structural organization of vegetation cover of mires of the national park
“Zuratkul” (South Ural). [in Russian]

Results of an analysis of the structure and typological diversity of the vegetable cover of mountain mires South
Ural located in territory of National park “Zuratkul”. It is revealed prevalence of forest mires, different type from
eutrophic to oligotrophic, among which are more distributed eutrophic phytocoenoses with domination Picea obo-
vata, located along river's banks. Are described micro-relief complexes different structure which presence is con-
nected to a mountain relief. The special attention is given to rare species of plants.

UDC 582
Korkin S.E. Mire complexes on the territory of the national park "Sibirskiye uvaly". [in Russian]

Now, is important to know, on how many there is a change marsh complexes of space in limits middle current of
Ob in connection with active transformation natural and anthologies of the factors. In submitted clause are re-
sulted and the data on scheduled coastal deformations received on territory of Natural Park «Siberian Yval» for
the period with 2002 for 2006 with attraction of share materials are analyzed.

UDC 582

Kukurichkin G.M. Vegetation and rare species on the bogs in North-West part of Ugra. [in Rus-
sian]

The article consists some data on distribution and classification of peat bogs vegetation in the Sabun river basin.
The syntaxa analysis was based on morphology and floristic composition of plant communities. There are differ-

ent types of peat bog vegetation varied by dominant forms and indicators groups of species; the 15 associations
are revealed. New locations of rare species were found.

UDC 581

Lapshina E.D., Filippov I.V., and Mollicone D. Landscape-ecological mire classification on the ter-
ritory of Siberian High Tower footprint near Zotino (Yenissey adjacent part of Middle Taiga of
West Siberia).

UDC 630.182 : 634.09

Lebedev Y.V. Ecologically-economical estimation of peat bogs and paludified forests. [in Rus-
sian)

The cost of paludified forest systems includes total costs their natural resources and main environment-formis
functions. The criterion of complex estimation is the degree of long time effect with the account of peat bogs dy-
namics and of the way of natural resources management.

UDC 551.0;631.6
Maslov B.S. Hydrogeological conditions and water nutrition of bogs. [in Russian)

The water balance equation of a bog for any time period is composed of the groundwater influx and outflux. The
balance is calculated fore the whole bog layer down aquicludes in nature; therefore vertical water exchange exists
between groundwater (bogwater) and underlying aquifers. This water exchange characterizes the correlation be-
tween the small (biological) and large (geological) cycles of matter and energy. Hydrogeological conditions have
influence on water (and salt) nutritions of bogs, it was determining in situ for different bogs.

UDC 630.11.630.18:630.182

Migalina S.V. Structural adaptations of white birches (Betula pendula Roth and B.pubescens
Ehrh.) to climate of the north. [in Russian]

Quantitative anatomy of leaf mesophyll of two forest-forming birch species (Betula pendula Roth u B.pubescens
Ehrh.) have been studied in northern and mountain populations eastern slope of the Ural Mountains. Differences
between Betula pendula and B.pubescens in adaptation ways of photosynthetic tissues to north climate are re-
vealed. The main differences are connected with leaf size, leaf thickness, plastids amount and cell size parame-
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ters. The analysis of mesophyll structure shows the increasing of Betula pubescens leaf thickness, leaf mass
density, cell volume and plastids amount in northern taiga, forest tundra and also in upper mountain belts.
Whereas in the northern taiga populations of Betula pendula we observe the decreasing of leaf thickness, leaf
mass density and higher leaf sizes. This changes of mesostructure provide Betula pubescens optimal effeciency
of photosynthesis and metabolism in cool climate of the North and high mountains.

UDC 502

Molenda T., Rzetata M., and Chmura D. Anthropogenic bogs of post-exploitation areas (on the
example of southern Poland).

UDC 556

Omote J. and Yamagiwa Y. Spring water river vegetation and hydric soil and water chemistry at
the foot of Mt. Fuji.

UDC 574:575.17:581.543:575.21

Petrova L.V. and Sannikov S.N. Genetic differentiation of dry-land and bog populations common
pine in Western Siberia. [in Russian]

A many-year comparative ecological-geographical-genetic study of adjacent populations of the common pine
(Pinus sylvestris L.) in dry lands and high bogs in Western Siberia demonstrated the fundamental importance of
bog ecosystems as a factor of a wide-scale genetic divergence in the Holocene. It is shown that dry-land and bog
populations of the common pine have a relatively high (up to 80-100%) heat-induced phenological reproductive
isolation, which grows in going from the north to the south of the pine range. It is for the first time that the pheno-
genetic boundary between popuiations of this species in dry lands and high moors is established and studied in a
continuous range in the fore-forest-steppe. Reliable genetic gradients between these populations in other
subzones and, also, between subpopulations of pines in dry lands and transitional bogs are found. The rate of the
microevolutionary divergence of bog populations of pines from their adjacent dry-land populations (2 to 3 times
higher in the fore-forest-steppe than in the middle taiga) is determined directly for the first time considering resuits
of radioisotope dating of macroremains (needles and wood) in high peatbogs and Nei genetic distances (Nei,
1978). Results of the study can serve as the basis for revision of the taxonomy and population-genetic forest seed
and selection mapping.

UDC 630*582.47 : 571.1
Pimenov A.V. and Sedel'nikova T.S. Biodiversity of coniferous on Western Siberia bogs. [in Rus-
sian)

The results of intraspecies forms biodiversity investigation in Pinus sylvestris L., Picea obovata Ledeb., Abies
sibirica Ledeb., Pinus sibirica Du Tour, Larix sibirica Ledeb. populations on Western Siberia plain bogs are sub-
mitted. it is shown coniferous bog populations are characterized by the wide spectrum of visual determined and
phenotypical latent (such as chromosomal aberrations and genomal mutations) polymorphism. It is supposed that
cytogenetical changes are not only destructive character, but they are plants adaptive reaction, which raise the
genetical lability of populations and expand the biodiversity of coniferous. Individual features of intraspecies forms
considered as display of various ecological strategies ensuring steady reproduction of species in contrast ecologi-
cal conditions.

UDC 502
Rzetala M., Molenda T., and Chmura D. The role of anthropogenic wetland in preserving the
biodiversity of degraded areas.

UDC 631.4 : 622.331

Sivkov J.V. Monitoring of physical properties of the Western Siberian turbaries. [in Russian)

Work is lead with the purpose reception of forecasting values of physical parameters on the basis of generaliza-
tion of data of inspection peat nous (bog Tarmanschoe) for the last years and now (2001-2003).

UDC 556
Schouwenaars J.M. Developments in hydrological research for bog restoration illustrated for
the Fochteloerveen in the Netherlands in the period 1975 - 2005.

UDC 581

Shaw B., Shaw J., and Boles S.. Testing species differences in peatmosses using microsatellite
markers.
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UDC 502

Esselink H., Verberk W.C.E.P., and van Duinen G.J. The importance of landscape heterogeneity
for animal diversity in mire restoration management.

SECTION 3. PRIMARY PRODUCTION AND CARBON ACCUMULATION
UDC 631.434. 5:574

Bakhnov V.K. The role of swampy soil formation in the process of overland plants. {in Russian]

The swamp can be considered as both the reservoir and dry land. Owing to such unity, the ecological contrast
between aqueous medium and dry land proves to be the least. This ensured that swampy soil formation plays a
crucial role in the adaptation of the plants to the life on dry land under aerial conditions.

UDC 574.4

Volkova E.M., Rumyantzeva E.V., Kuchakova E.G., and Trofimova E.G. The deponation and emis-
sion of carbon in peatlands of forest-steppe vegetation zone (Tula region). [in Russian]

We studied the productivity of plant communities and intensity of carbon dioxide emission from peat deposits of
native karst-hole mires and inundated mires after drainage in Tula region. The results showed the negative influ-
ence of human activity on the state and carbon balance of mires.

UDC 574.45

Golovatskaya E.A. Biological productivity of oligotrophic and eutrophic bogs in West Siberia. [in
Russian]

The results of investigation of biological productivity of oligotrophic and eutrophic bog ecosystems from Tomskaya
oblast are given. Biomass, dynamics of growth phytomass and net primary productivity of bogs ecosystem are
estimated. Connections between biological productivity, weather characteristic, and hydrologic conditions are es-
tablished.

UDC 542.61.551.481.2
Golovatskaya E.A. and Veretennikova E.E. Carbon in the bog waters. [in Russian]

Results of analysis of water dissolved carbon in the bog waters sampled from oligotrophic and eutrophic bogs of
West Siberia (field station “Vasuganje” IMCES SB RAS) are presented. Concentration of dissolved carbon in the
bog water is changing with depth. The seasonal dynamic of dissolved carbon in the bog waters is estimated.

UDC 579.222.4+551.312.2

Grodnitskaya 1.D, Sorokin N.D., and Trusova M.Yu. Characteristics of microbial carbon transfor-
mation in the Western Siberian peatbogs. [in Russian)

Our study of two forest-peatbog ecosystem types established kopiotrophic and oligotrophic hydrobiont bacteria to
be dominant in both of them. The number of hydrolytic forms was recorded to decrease, particularly in Ozermnoe
peatbog. The highest heterotrophic bacteria biomass was calculated for the aerobic and anaerobic zones (160
and 726 mg per gram of peat at depth of 10 and 300cm) of Zhukovskoye and Ozemoye bogs, respectively. Using
a molecular genetic method, the methanogen spectrum was identified that included seven undetermined domi-
nant forms. Methanogen species diversity appeared to be higher in the oligotrophic high-moor peatbog (Ozernoe)
than in the eutrophic lowland peatbog (Zhukovskoe).

UDC 552.5

Dergacheva M.I. and Potapova S.S. Behavior of humus substance system in fens in naturally
and anthropogenicly changing environment. [in Russian]

UDC 684.392:528+634.0:581.526.33

Yefremov S.P. and Yefremova T.T. Experimental diagnostics of peat accumulation and organic
matter transformation in forest bog ecosystems of West Siberia. {in Russian]

Classification of bogs and paludal forests according to the energy- mass-exchange criteria is discussed in the pa-
per. Information potential of direct and indirect methods of peat accumulation studying is actualized. Carbon stock
in different groups and fractions of organic matter in peat deposits of West Siberia is characterized. The version of
a successive exhausting these components with the increase of “greenhouse” warming up of the planet has been
proposed.



Digital Library (repository)
of Tomsk State University
http://vital.lib.tsu.ru
Paper abstracts

———
————

UDC 631.417.2

Ivanova E.S. and Kharanzhevskaya J.A. Analysis content of organic substance in bog water of
raised bog. [in Russian}

The purpose of this work is studying the contents of organic substances in bog waters of the raised bog located
on spurs of the Vasyugan bog. By results of researches prevalence of water-soluble carbon in bog waters is
noted, thus organic substances on reduction of concentration settle down in a line: water-soluble carbon - fulvic
acids - humic acids. Except for that law of increase in concentration on a profile of a bog from point 5 to point 2
and by the end of the vegetative period is noted.

UDC 552.577:553.973

Komissarov 1.D., Sartakov M.P., and Mironov A.A. Humification as the factor of preservation of or-
ganic matter in peatlands. [in Russian]

Accumulation of humic substances in peatlands limits CO; emission into the atmosphere and influences evolution
and the mechanism of transformation of peatlands under the anthropogenic pressure as a result of formation of
specific oxidation-reduction and protolytic conditions.

UDC 631.4+577.74

Koronatova N.G. Peat decomposition in mire ecosystems of Bakchar bog under different hy-
drothermal conditions.

In the paper peat weight losses and a rate of the process in a poor fen, raised bog and ridge ecosystems of
southern taiga wetland are characterized in connection with hydrothermal conditions.

UDC 581.5
Kosykh N.P. Distribution of bryophyte production and phytomass to latitude. [in Russian)

The ratio of Sphagnum moss production to their green phytomass was shown to be maximal in the southern taiga
region of West Siberia. To the north and south from the taiga region the coefficient decreases, reaching minimal
values under lack of either water (in the forest-steppe zone) or warmth (forest tundra).

UDC 631.417
Kudryashova S.Ya. and Ditz L.U. Estimation of stocks soil carbon in natural complexes of marsh
systems Western Siberia with GIS. [in Russian]

The estimation of stocks scil carbon in key sites of heights low plains Western Siberia is carried out in view of
typology of a landscape and parities of soil cover structure. As sources of the information in work the mesoscale
soil cards with use space pictures Landsat of the high sanction were used. As the basic method of interpretation
of space pictures served the spectral image in program Erdas Imagine environment with the subsequent vectoring
in ArcGis.

UDC 581.5

Makhatkov 1.D., Gutsu A.V., and Mozolevsky O.V. Stand phytomass and it's annual production on
former ground opencasts in northen taiga of Western Siberia. [in Russian)

Vegetation of former opencasts is considered in the article. Data on stands phytomass, it's structure and annual
production is reported.
UDC 581.5

Machatkov 1.D., Kosykh N.P., and Romancev S.A. Phytomass and production of bogs in the mid-
dle taiga. [in Russian)]

Valuations of the phytomass, mortmass and net primary production including tree in mire of ecosystems in middle
taiga of West Siberia are presented.
UDC 684.932:528

Mironycheva-Tokareva N.P. Dynamics of carbon accumulation by subshrubs layer in wetlands of
taiga zone of West Siberian. [in Russian]

Dynamic of stocks the green biomass during vegetation season by arctic subshrubs depends on weather condi-
tions of the year. The maximum observed in the middle of vegetation season, because subshrubs foliage both of
previous and current year are functioning.
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UDC 581.55

Mironycheva-Tokareva N.P., Kosykh N.P., and Parshina E.K. Carbon balance components of wet-
lands in the middle taiga and the forest-tundra. [in Russian]

Net primary production (NPP) of wetlands decreased from the north to the south. The speed of decompaosition
showed the same trend.

UDC 551.0 + 556.56
Parshina E.K. Plant remain decomposition in oligotrophic bogs of the middle taiga. [in Russian)

Experiments on the decomposition rate definition of the dominant species in a peat layer were carried out during
2004 ~ 2005 in mire ecosystems in the middle taiga. In the series Sphagnum mosses — grasses — dwarf shrubs the
minimal decomposition rate was observed for Sphagnum balticum in oligotrophic hollow ecosystem (10% weight
loss for the first year). The maximum decomposition rate was observed for Menyanthes trifoliata — after one year the
loss was 60% of total plant weight. Middle values of decomposition rate were obtained for Ericaceae dwarf shrubs.

UDC 581.526 (571.1)

Preis Yu.l., Bobrov V.A., Sharapova T.A., and Sorokovenko O.R. Actual peat and carbon accumula-
tion in mires of the southern taiga of the Western Siberia. [in Russian)

This report gives the results of detailed researches of properties of peat and?'°Pb, "*’Cs n 'C datings, which have
allowed to calculate peat and carbon accumulation for last 100 years and on the periods up to 1960, 1949 and
1905 years for 7 typical key areas of oligotrophic and mesotrophic mires of southern taiga of Western Siberia.
UDC 551.2
Ustinov M.T., Kazantsev V.A., Magaeva L.A., and Glistin M.V. Methodology of soils monitoring in
regions of natural resources extraction. [in Russian}]
uUDC 574.4
Shibareva S.V. Litter storages in West Siberian forests. [in Russian]

Litter storages in West Siberian coniferous forests changes from 23,1 to 46,2 t/ha. The mass of litter in birch for-
ests is much lower.

SECTION 4. CARBON GAS FLUXES OF NORTHERN BOGS
UDC 631.433

Glagoiev M.V., Maksyutov S.S., Peregon A.M., and Shnyrev N.A. The data base of CH, emission
from soils of Russia.

In this paper we present the data base of methane emission from Russian soils. At the present time the base
contains more than 6 hundreds data records about CHs emission from 10 regions of Russia. The most part of in-
formation belongs to the West Siberia region.

UDC 631.4

Golovatskaya E.A. and Dyukarev E.A. The rate of CO, production by sphagnum peats in native
condition. [in Russian]

The results of investigation of the rate of CO, production in the top layers of peat deposit are given. Positive cor-
relations between CO. emission from the surface and emission from 20 cm depth layer and surface temperature
are established. Correlation between CO; flux and temperature gradient in top 25 cm layer was found.

UDC 574.4

Kutzbach L., Schneider J., Schulz S., Becker T., Wille C., Ibendorf J., and Wilmking M. Environ-
mental controls of CO, exchange of a boreal peatland on micro-site and ecosystem scale,
Salmisuo, Finland.

UDC 574.4

Naumov A.V., Huttunen J.T., Repo M.E., Chichulin A.V., Peregon A.M., Filippov I, Lapshina E.D.,
Martikainen P.J., and Bleuten W. West Siberian peatlands: comparative study of greenhouse gas
emission in middle taiga and forest tundra climatic conditions.

The study of CO, and CH4 gas emission was carried out in two contrast bioclimatic sub-zones in the north prov-
inces of Western Sibe;ia.1Three year measurements have shown the averaged summer fluxes to be equaled
81,6 £ 70,1 mgCHam™2d™ (n=190) and 7,56 + 4,23 gCO; m2d™" (n = 156) for middle taiga mires. The north
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peatland fluxes were substantively lower and rang‘ed from 6,1 (in lake) up to 41,0 (oligotrophic holiow) mgCH, m™ d™'
and 1,5 gCO, m2d”" (lake) to 5,4 gCoO; m2d (palsa surface) during July-August 2005. Influence of peat tem-
perature and water table level (WTL) were also searched on the methane and carbon dioxide fluxes. It was found
statistically true regressive exponential relationship between CH4 flux and WTL for middle taiga mire. The low
temperature and permafrost impact were discussed.

UDC 552.577.14:551.312.2

Panov V. Morphology of the accumulation of the gas in peatlands. [in Russian]

In work are considered examples to accumulations of the gas in peat deposits. The Areas to accumulations of the
gas comply with the general system of the mechanical balance of the peatlands. The System of the balance re-
flects natural coordinated growing peatlands in its different parts.

UDC 574.4+581.5

Peéli E., Czbbel Sz., Nagy J., Koronatova N.G., and Kosykh N.P. Comparison of biomass and car-
bon-flux data considering the role of functional groups and species diversity in two typical
West Siberian peatlands.

UDC 631.4

Peregon A., Maksyutov S., and Volosnikova T. West Siberian wetland typology map for trace gas
flux and biomass inventories.

Inventories of the wetland area in western Siberia have been produced in order to compile the inventory maps of
NPP/biomass, soil respiration and greenhouse gases at regional scale. Multi-scale approach of sequential analy-
sis utilizing the paper-based Wetland typology map, satellite images with middie resolution, and airborne/satellite
images at large scale was used to obtain the detailed wetland classificaticn. This apprcach allcws us to scale up
the ground-survey data obtained at different micro-landscapes on patterned wetlands.

UDC 631.4

Shnyrev N.A. and Glagolev M.V. Typical values of CH, emission from wetlands of West Siberia.
[in Russian]

in the present paper we summarized own and literary data of numerous measurements of methane emission at
the territory of West Siberia under different hydrothermic condition and at various types of wetlands. The statisti-
cal analysis of data enables to receive relatively reliable estimation of typical fluxes for separate natural zone and
concrete biogeocenose.

SECTION 5. ESTIMATION OF HUMAN ACTIVITIES RELATED TO OIL-AND-GAS PRODUCTION
AND MODERN RECULTIVATION/ REMEDIATION TECHNOLOGIES

UDC 582
Bespalova T.L. and Korotkikh N.N. Mire complexes conservation on the area of "Kondinskiye
ozera™ nature park under conditions of technogenic influence (0il industry). [in Russian]

UDC 631.461:622.323:504.

Burmistrova T.1., Alekseeva T.P., Tereshchenko N.N., and Stakhina L.D. Prospects for peat use to
remove oil spills from water and soil surfaces. [in Russian]

The paper presents the data obtained on the study of the efficiency of peat-based meliorant and sorbent to re-
move Oil Spills from Water and Soil Surfaces.
UDC 551.481.2 : 504.054 : 571.51

Karpenko L.V. State of bog ecosystems on the technogenic impact zone. [in Russian)

Results of geobotanical control of vegetation in hydromorphic ecosystems in the zone of impact of OAO MIC
“Norilsk nickel” industrial emissions have been given in the paper. It was stated that the bog landscapes located in
immediate proximity to poliution piume suffer from heavy technogenic press.

UDC 504.064

Lopatin K., Tolstograi V., Jenichov J., Suvorov V., and Panov V. The technologies of mire oil poliu-
tions renewal and use of peat for the recultivation purposes. [in Russian]

Scientifically based new technology of recultivations of the natural bogs surface under oil poliution was investi-

gated. This technology takes precaution the removal of free oil from the surface and then the shower of the pol-
luted area by the dry-peat layer.
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UDC 504.064

Panov V., Suvorov V., Jenichov J., Lopatin K., and Tolstograi V. Estimation of the volume-oil in ac-
rotelm of the mires. [in Russian]

In work is given calculation of the contents to oils in acrotelm after removing her free part. As a whole contents
remained oils is 0,2442 g/g peat.

uDC 502.4

Semenova N.M. The Western Siberia peatlands as the objects of international protection. [in
Russian)

Introduction of Western Siberia peatlands into the rank of protected areas of international importance is provided
mostly due to development of wetlands network being protected within the frame of Ramsar Convention. Cur-
rently there are six Ramsar Sites in the region: three on the Ob river floodplain in its north part and the rest ones -
within the steppe and forest steppe areas with reeded mires. An instance of special arrangements on the peat-
lands protection is creation of landscape zakaznik at the Great Vasyugan Mire in Tomsk Oblast with total area of
509045 ha in March 2006. The Russian Federation has nominated the property entitled “Great Vasyugan Mire” for
the World Heritage Tentative List of UNESCO in early March 2007.

UDC 504.062.001

Yampolskiy T., Panov V., Lopatin K., and Tolstograi V. Economic estimation resource and ecologi-
cal function of peatlands. [in Russian]

Resource and ecological functions peat mires are considered in work. These functions and resource are broken
when mining the oils. The Economic estimation of the damage is a base wise use.
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