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YBakaemble KOAAerm!

WN3gaHue paHHoro OykneTa sBASETCA NMPOJOMIKEHMEM HAYaTOM Hamu paboTsl No npona-
raHge uaen oxpaHbl MPUPOAbI U 3aN0BeLHOT0 Aena B pamkax 75-netus opraHusauuu LleH-
TpanbHo-JlecHOro 3amoBefHUKA U NPUYPOUEHO K t0OUNEIHO KOH(epeHUMN «3anoBeAHNUKM
Poccum n yctonuusoe passutuer.

Ha ocHoBe nocnenHux Hay4yHbIX MCCNefoBaHuii B bykneTe NpefcTaBaeHa UcTopus dop-
MUPOBAHWUS TEPPUTOPUM, HA KOTOPOI B HACTOsLLee BPeMSA PacrnosloXeH 3anoBefAHUK U UCTO-
pus eé X03ANCTBEHHOro MCNoNb3oBaHusA. OTPaXKEHbI: CNOXHbIN 3Tan opraHn3aLmu 1 CTaHoB-
JIeHUs 3an0BeHMKA, Ha4Yano Hay4YHbIX UCCNEA0BaHMIA, UBOTHBIA U PaCTUTENbHbIA MUP, IKO-
NOrMYyecKas, 3KOHOMMUYeCKasa U MHMOPMALMOHHAA LLeHHOCTb 3aN0BeAHMKA.

BbinycK AaHHOrO M3AaHWA ABNAETCA NOKas3aTeNbHbIM MPUMEPOM COTpYAHMYecTBa 3a-
NOBeLHUKA C APYrMMU HAYYHBIMU YYPEXKAEHWUAMWU W B YacTHOCTM c coTpygHukamm WM3I3
um. A. H. CeBepuoBa, PAH.

Konnektus 3anoBefHMKa BblpaXaeT 6naro4apHOCTb €AMHCTBEHHOMY CMOHCOPY, Npe3u-
JEHTY rpynnbl KoMnaHuii «flenoBoit Mup» Ewerko JleoHuay Hukonaesuyy 3a puHaHcuMpoBa-
HWe aHHOFO NpoeKTa.

DNupekTtop H.A. NOTEMKUH.



BBeaeHue

eHTpanbHO-JlecHo 3anoBefHUK PacnoNOXeH Ha 3a-

napge Eeponeiickoit yactu Poccum, Ha maeHom Kac-

nuincko-bantuiickom Bogopa3gene Pycckoit paBHuU-
Hbl (HENOCpeACTBEHHO Ha BOAOPa3fesie BEPX0BbEB p. Bora
u p. 3anagHas [iBuHa), B l0ro-3anagHoil okoHeYHocTn Ban-
LalicKoii Bo3BbllWeHHOCTU (TBEpckas obnacty, HennpoBcKuil
1 AHppeanonbckuit panoHsbl. leorpaduyeckme KOOPAMHATbI:
56°26r- 56€31rc.w. un 32°29r- 33°01r BOCTOYHOW [JONrOTHI
(Puc. 1).

TeppuTopUIio 3aNOBEAHUKA NIETKO OOHAPYXWUTb Ha Nio-
6om kocmuyeckom cHumke (Puc. 2) — 370 BbigenstoLe-
ecs ot obuero oHa camoe 6onblIOe TEMHO-3eeHOe NAT-
HO C COMKHYTbIMM, CTapbiMU €10BbIMU JleCaMU. 3eNeHbIM TO-
HOM Ha CHUMKE BbILENAIOTCA BTOPUYHbIE MENKONUCTBEHHbIE
Nleca, 3eN1eHO0BaTO-CMPEHEBbIE — BTOPUYHbIE Jieca C y4acTu-
€M Cepou 0/ibxu, a CBET/I0-CEPble — J1yra, NALIHU U AePEBHMU.
Ha ceBepo-3anage K COMKHYTbIM CTapbiM elbHUKAM MPUMbI-
KaeT 00WMPHOE, BblfensieMoe ronyooBaTo-3e/1eHbIM LBETOM,
BepxoBoe 6071070 «KaTuH Mox». C 10ro-BOCTOKA K €/10BbIM
JlecaM NpUMBIKAET ellue OfHO BepXoBoe 60/10TO, CyLlecTBeH-
HO MeHbLUMX pa3mepoB, — «CTapocenbckuil Mox». ITo 6ono-
TO 1 ecTb Bogopa3saen Bonru u 3anagHoi [1BuHbI. Pyyby, Bbl-
TeKalolme U3 Hero € BOCTOKA, NpuHagnexar bacceiiHy Bon-
IW, a BbITeKaloume ¢ 3anaga — bacceiiHy 3anagHoii [iBuHsl.

o LleHTpanbHO-1ecHoM 3anoBeaHNK
3anoBeAHMK PACMONOXEH Ha CEBEPO-
3anage Pycckow paBHWHbI Ha tore
Banpanckon BO3BbILLEHHOCTI.
Mnowanb — 24415 ra., bydepHas
30Ha — 13099 ra, oxpaHHas 30Ha
32962 ra.

Il Nleca wupokopaucTeenHbie BeyHo3eneHbie/Tree Cover, broadleaved, evergreen
B Nleca wupokonucTBeHHble nucTonagHbie/Tree cover, broadleaved, deciduous, closed

| Penkonecks wupokonucTBeHHble nuctonagHele/Tree cover, broadleaved deciduous, open
I Nleca xBoitHble BeyHo3eneHsle/Tree Cover, needle-leaved, evergreen

_ Jleca xsoiinbie nuctonaaHbie/Tree Cover, needle-leaved, deciduous

_| JNleca cmewaHHbie nncteenHble Tnbl/Tree Cover, mixedleaf type

_| JNleca 3atannusaemsle npecHoil Bopoii/Tree Cover, regulary flooded, fresh water

B leca 3atannuBaembie coneHoit Bopoit/Tree Cover, requlary flooded, saline water

_l Mo3auka necos u ap. Hatyp. pact./Mosaic:Tree Cover/Other natural vegetation

B Tapu/Tree Cover, burnt

_| KyctapHukmn coMKHYTble-peiKOCTOlHbIe BeYHO3eNeHble/

Shrub Cover closed-open evergreen
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Introduction

nik islocated in west of European Russia in the im-

mediate watershed of the upper Volga and Zapadnaya
(West) Dvina Rivers at the southwestern edge of the Val-
dai Upland (Tver oblast, Nelidovskii and Adreapolskii dis-
tricts, coordinates 56°26r- 56€31rn.lat. u 32°29r- 33°01r
e.long.) (Fig. 1).

The territory of the Zapovednik is easily found on any
cosmic image (Fig. 2). This is thelargest dark green spot
indicating dense old spruce forests. A green color hue in-
dicates secondary deciduous forests, sage-green — sec-
ondary forests with admixture of white alder. Alight gray
colors are indicate meadows, fields and viladges. Alarge
bluish-green spot to the northwest is a raised bog «Katin
Mokh». Another smaller raised bog «Staroselskii Mokh»
adjoins the forests from the southeast. This bog is pre-

The Central Forest State Natural Biosphere Zapoved-

b cisely the watershed of the Volga and Zapadnaya Dvina
| Rivers. Streams flowing from this bog from the east and

west belong to the Volga and Zapadnaya Dvina Rivers ba-
sins, respectively.

Thus, the Zapovednik preserves the greatest massif of
rare in European Russia old spruce forest. The combina-
tion of old spruce forests with large undisturbed raised
bogs, secondary forests at different stages of regenera-

) KyctapHuku comkHyTble-peakocToiitble anctonaarsie/Shrub Cover closed-open deciduous

_| Jlyra comkHyTbie-peakocToiitbie/Herbaceous Cover closed-open

I PeaxocroiiHble nyra u kyctapHuku/Sparse herbaceous or sparse shrab cover

|2 3atannusaemble kycTapHuku u/unu nyra/Regularly flooded shrubs and/or herbaceous

| Kynetuenpyembie n ynpasnsemsie semnu/Cultivated and managed areas

| Mosauka: nons/kyctapHuku u/unu nyra/Mosaic: Croplands and/or grass cover

| Nycrown/Bare area
| BopaHble o6bekTbl/Water bodies
| CHer v nep/Snow and Ice

I8 3emnu roposos v npombiwneHHbix o6bekTos/Artificial surfaces and associated areas

Opowaemsie nons/Irrigated Agriculture

o Central Forest Reserve (Zapovednik)
_| Mosuka:nons/neca/np. Hatyp. pact. /Mosaic Cropland/Tree Cover/Other natural vegetati The Reserve is situated on the north-

western part of Russian plain, south

of Walday uplands. Total area 24415
hectares., buffer area — 13099 hectares,
conservation zone 32962 hectares.




Takum 06pa3oM, 3aN0BEAHNK coXpaHsaeT Haunbonee 06-
WMPHBIA MACCUB CTapbiX €N0oBbix NiecoB. MofoOHbIX emy
o4yeHb Mano Ha EBponenckoit yactm Poccuu. CouvetaHue
CTapblX €N0BbIX 1eCOB C 6ONMbWMMU MACCUBAMU HETPOHY-
TbIX BEPXOBbIX 60/10T, BTOPUYHBIX IECOB Ha pa3HbIX CTafu-
AX BOCCTAHOBJEHMA U 33pacTalolmnx CeNbCKOXO3ANCTBEH-
HbIX 3eMefib onpefenseT BbICOKU YPOBEHb NaHAWadTHO-
ro pasHooOpas3us W Co3AaeT YHUKANbHbIE BO3MOXHOCTH
LS UCCNEef0BaHUA eCTECTBEHHbIX MPUPOSHBIX NPOLLECCOB.

3anoBefHuK OblN OpraHU30BaH noctaHosneHuem Cose-
Ta HapopgHbix Komuccapos ot 31 gekabps 1931r. Ha nno-
wanm 31937 ra «B Lenax COXpaHeHUs B HEMPUKOCHOBEHHOM
BUAE TUMUYHBIX TECHbIX aCCOLMALMNIA LLEHTPaNbHOW IeCHON
NONOCHl U HACENAIOLWMX €€ XUBOTHbIX, @ TAaKXKE ANA HayYHO-
ro UccnefoBaHUs NPUPOSbLI U NPOMbICI0BbIX XUBOTHEIX 06-
J1acTu B MHTEpEecax X03MCTBEHHOIO U Hay4HO-KY/bTYPHOO
ctpoutenbctea CCCP.» B 1985r. peweHunem OHECKO LeHT-
panbHo-JlecHoil 3anoBegHUK Obl1 BKIIOYEH B MEXAYHAPOA-
Hyto ceTb buocthepHbIx pe3epBaToB (3anoBefHUKOB).

CBOl0 feATeNnbHOCTb 3aM0BejHUK OCYILECTBAAET Ha OC-
HoBe PenepanbHOro 3akoHa «06 0c060 oXpaHseMbIX Npu-
POAHBIX TEPPUTOPUAX» U B COOTBETCTBUM C [onoxeHuem
oY UeHTpanbHo-JlecHoM rocynapCTBEHHOM MPUPOLHOM
6uochepHoM 3anoBesHUKe.

B cootBetcTBMe ¢ PefepanbHbiM 3aKOHOM U peKOMeHa-
uusmu CeBunbcKoi ctparerum no 6uocepHeiM pesepsa-
TaMm 3anoBeAHUK BbINONHAET Clefylolme 3a4aqm:

— OCyLeCcTBEHME OXPaHbl NPUPOSHBIX KOMMIEKCOB B Lie-
JISIX COXpaHeHUs NaHAWwadTHOro 1 6MoNOTrNYecKoro pasHo-
06pasus;

— OpraHW3auua 1 NpoBefeHUe Hay4YHbIX UCCNefoBaHui,
BKJIlOYas BefeHue JleTonucu npupogbl;

— OCyLecTBeHMe IKONOrMYEeCKOr0 MOHUTOPUHTA;

— 3KOJIOFMYeCKOe NpoCBelleHme;

— y4acTue B rocyfapCTBEHHOMN 3KONOTMYECKON IKCNEPTU3E;
— COAeNCTBME B MOATOTOBKE Hay4HbIX KaApoB W cneumna-
~ 1MCTOB B 06/1aCTM OXPaHbl OKPYXKaloLWei cpesbl;
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Reserve as seen from Space

1 — OXpaHHas 30Ha / conservation zone

2 — 3anoBefHoe A4po / core area

3 — ToponeLKui OMOPHbIV NYHKT (4. By6oHMUbI) /
Toropets base station (Bubonitsy settlement)

Neca Enosble Forests Fir
JlnctBeHHo-enoBbIE Leaf - Fir
JlncTBeHHO-CcOCHOBO-€N0BbIE Leaf — Pine - Fir
BTopuuHble TuCTBEHHbIE Secondaryleaf
BTopuyHble onbxoBble Secondary alder
BepxoBble 6onoTa Raised bogs
Cvepun s 5 Spout

CenbcKo-X03AACTBEHHbIE
3emnu, Bblpy6KM, rapu

Rural area, cuts, fire sites

tion on felled areas, fallow fields and meadows determine
a highlevel oflandscape diversity and create unique pos-
sibilities for studying the natural processes.

The Zapovednik was founded, according to the regula-
tion of the Council of People’s Comissars, in December 31,
1931 in the area of 31937 ha «for the conservation of typ-
ical forest associations of the central forest belt and ani-
mals inhabiting it and for the research of nature and trade
animals of this region he interests of economic and scien-
tific-cultural development of the USSR». In 1985, The Cen-
tral Forest Zapovednik was annexed to the international
network of biosphere reserves of UNESCO.

The Zapovednik works on the basis of the Federal Law
«0n especially protected natural areas» and according to
the Requlation on state management of the Central Forest
State Natural Biosphere Zapovednik.

According to the Seville strategy, the Zapovednik ful-
fills the following tasks:

— protection of natural complexes for conservation of
biological diversity;

— organization and realization of research, including
the Chronicles of Nature

— ecological education;

— participation in the state ecological expertise;

— assistance of training of researchers and specialists in
the field of nature conservation;

— assistance of sustainable development of the region.

The organization of the Zapovednik was preceded by
thelong-term investigations of the region that were car-
ried out on initiative and under supervision of assistance
professor of the Smolensk Pedagogical Institute Gregory
Leonidovich Grave (Fig. 3). As the time showed, the place
for the Zapovednik turned out to be very suitable.

The staff of the scientific department of the Zapoved-
nik from 1931 to 1941 is self-explanatory. Climatologists,
soil scientists, botanists, zoologists, microbiologists, my-
cologists, and specialists in forestry worked here. Bot-




.. OcHoBatenb 1 NepBbIv ANPEKTOP
3anosefHrKa — goLeHT CMONeHCKoro
yHVBepcuteta, 3000r [. J1. [pase

Founder and first head of the Reserve —
associate professor of Smolensk University,
zoologist Grigory Grave

— COAeiCcTBMUE PEFMOHANbHOMY YCTONYUBOMY Pa3BUTMIO.

OpraHu3aumu 3anoBefHWKa MNpejwWwecTBoBanu Anu-
TeNbHble 00C/Nef0BaHUA BCEr0 PEruoHa, BbIMONHEHHbIE
no UHULMATUBE M NOJ, PYKOBOACTBOM foLieHTa CMoneHcKo-
ro neauHctutyta Npuropus Jleonnposuya pase (Puc. 3).
Kak nokasano Bpems, BbI6OP Obi CAENAH OYEHb YAAYHbIM.

B coctaB HayyHoro ovgena 3anoBefHuKa mogbupanu
BbICOKOKBaIM(MULMPOBAHHbIX CNEeLuannucToB. 3pech pa-
60Tanu cneuuanucTbl KAUMaTtoaori, no4YsoBesbl, 60TaHU-
KW, NeCOBOAbI, 300/10TUM, BakTepuonoru, mukonoru. Cpe-
AN HUX MOXHO BbIAeNNUTb 0C060 60MbLWOIN BKNAj B HayKy
6otaHukos I. M. Kpenca, JI. B. ®neposa u T.T. Tpodumoea,
necosoga M.H.lWwupckow, mukonora B. fl. YactyxuHa, 300-
noroB A.M.KoHunua, A.C.Yuctosckoro, C.B.lokpoBckoro
knumarosnoros [l. ®. Hesgloposa, [1.W.MeTpoBa u ap.
C 1936 no 1941 r 3amecTUTENEM MPEKTOPA NO HAy4YHO pa-
6oTe ObIN BbIfAlOWMIACA pycCKuii akonor B.B.CTaHuMHCKUM
(1882-1942), nepseblit B Poccuu, paspabotaBlunii METOAO-
JIOTUI0 U METOLMKY KOMNNEKCHBIX IKOCUMCTEMHBIX UCCNEAO-
BaHMUIA.

Ye B nepBble roAbl CBOEro CyLeCcTBOBAaHWUA 3anoBef-
HUK NpuBNeK K ce6e BHUMaHWe Bejyluux y4yeHblx Poc-
cumn. MoyseHHbl uHcTUTYT AH CCCP um. B.B. [oky4yaeBa
B 1936 1. opraH13oBan Ha TeppuTopuK 3amnosefHuka Moy-
BEHHYIO CTaHLWI0, HA KOTOPOi1 PaboTany BblfaoLWMUECs NoYy-
BoBegbl Poccumn A.A.Poge, MN.A.Kyuunckuin, U.C.Bacunses,
M.M.A6pamosa W.H.CkpblHHMKOBA, U.B.TiopuH, reomopdo-
nor u noysoseq, akagemuk W.M.Tepacumos. loctaBaeHHblE
Ans pa3paboTKu HayyHble MPoBneMbl ObiIM NPsAMO HaNpaB-
JIeHbl Ha nonyyeHue hyHAAMEHTaNbHbIX 3HAHWI O B3aUMO-
CBA3AX B NPUPOAE U OPUEHTUPOBAHHbI HA pelleHnn 3agau
ONTUMU3ALUN XO3ANCTBEHHON AEATENbHOCTU B MCMOJIb30-
BaHWUM ee pecypcoB. Tpyabl 3TUX BbIAAIOWMXCA YYEHBIX U TE
BO3MOXHOCTH, KOTOpble NpeAocTaBuiaa MM YHUKaNbHas
TeppuTOpUA 3anoBeAHMUKA, NErNU B OCHOBY TEOPUM NOA30-
71006pa30BaHusA, pa3BUTUA YeTBEPTUYHOrO penbeda, pac-
TUTENbHOCTM W XUBOTHOrO Mupa. B koHeuHom uTOre, BCe




“anists G.M., Kreps L.V., Flerova and T.T.Trofimoy, forest-
er M.N.Schirskii, mycologist V.Ya. Chastukhin, zoologists
A. M. Konchits, A.S.ChistovskiiandS.V.Pokrovskii, climatol-
ogists D.F.Nezduroy, P.I.Petrov and other have contributed
significantly to science. From 1936 to 1941, V. V. Stanchin-
skii (1882-1942), an outstanding Russian ecologist was
deputy director for science at the Zapovednik.

Even in the first years of the existence, the Zapoved-
nik has drawn attention ofleading scientists of Russia. He
was first who has elaborated methodology and methods of
complex ecosystem studies. The Dokuchaev Soil Science
Institute of the Russian Academy of Agricultural Scienc-
es organized a soil station in the territory of the Zapoved-
nik, where worked world-famous Russian pedologists
A.A. Rode, P.A.Kuchinsckii, I.S.Vasil® ey, M.M.Abramova,
I. N. Skrynnikova, I.V. Tyurin, N.N. Sokolov, and soil sci-
entist and geomorphologist Academician I.P. Gerasimov.
The scientific problems posed were directed to gaining of
basic knowledge on interrelations in nature orienting to
the solution of tasks related to the optimization of human
economic activity and use of natural resources in the re-
gion. The works of these well-known scientists and the
possibilities associated with the unique territory of the
Zapovednik form the basis for the theory of podzolization,
development of quaternary relief vegetation and animal
world. As a result, all these studies have produced a nor-
mative base for the management of agriculture, forestry,
and hunting, which has been used until the present time.

The Second World War has broken the work of the Za-
povednik for two years. Thelocal population robbed it. The
scientific collections, manuscripts, library, and museum
were lost. Afterliberation in 1942, restoration works be-
gan. The museum was opened, and thelibrary was complet-
ed again. From 1949-1951, zoologist and specialist-hunter
P. B. Yurgenson worked at the Zapovednik. He has contrib-
uted significantly into the development of methods for
counting of trade hunting resources. In 1951, one of the

OCHOBOMOMOXHWK Hay4YHbIX UCCIEA0BAHUN,
NEPBbIV PYKOBOAMNTESNb HAYYHbIMM
NCCNenoBaHUAMMU B 3aMOBELHMKe, SKOMOor
B. B. CtaH4mHckmi (1882-1942)

Initiator and first head of scientific
research in the Reserve, ecologist Vladimir
Stanchinsky (1882-1942)
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3TW UCCNefoBaHUsA ONpefenunu HopMaTUBHylo 6asy Bege-
HUA CENbCKOro, IECHOTO M OXOTHUYbEr0 X03AMCTBA, KOTO-
pas (aKTMYeCKM UCNONb3yeTCs N0 HACTOALLEE BPEMS.

Bropas mupoBas BOMHa NOYTU Ha ABa roga npepsa-
na paboty 3anoBegHuKa. Ero umywectso 6bi10 pasrpab-
JIEHO MECTHbIM HaceneHueM. Morubau HaydyHble KOMNEeK-
LMK, pykonucu, myseii, 6ubanoteka. Mocne ocBo6OXAEHMS
B AHBape 1942r. HaYanuCb BOCCTAHOBUTENbHbLIE PabOTHI.
Bbln BHOBb OTKPLIT My3eil M yKOMNieKToBaHa 6uGanoTe-
ka. C1949-1951rr. B 3anoBeAHWKe paboTas 300/10r-0X0-
ToBeq M1.5.H0preHcoH, BHecwWwwit 60nblWwON BKNag B pa3Bu-
TUe METOAOB YYyeTa OXOTHUYbE MPOMbICIOBLIX PECYpCOB,
a B 1951 roay OfMH M3 OCHOBOMOJIOXKHWUKOB 6oNoTOBEfE-
Hus un. kopp. AH CCCP, Torga cotpynHuk WHctuTyT neca
AH CCCP H.WN.MbaB4YeHKo. OgHAKO KOMMIEKCHbIE UCCeno-
BaHUs, KoTopble 0C060 3 deKTUBHLI HA TEPPUTOPUK 3a-
NnoBeAHMWKA, B NOC/NEBOEHHBIN Nepuoj M3-3a HepocTaTKa
CPEeACTB M CNeLManucToB He MPOBOLMIUCE.

K coxanenuto, B uctopum 3anoeegHoro gena B Poccuu
ObIN TAXENbIe BpeMeHa. YNHOBHUKM KaK TOTAQ, TaK U Ceil-
4ac M0X0 BOCMPUHMMAIT TOT (PAKT, YTO IKOHOMUYECKOE
pasBuUTUe 06LLECTBA ONUPAETCA B NEPBYIO O4EPELb HA HAy4-
Hble OTKPbLITUA B Nt0ObIX cchepax 3HaHuUiA. psamoe xo3siic-
TBEHHOE MCNO/Ib30BaHWe MPUPOLHbLIX PEcypcoB L HUX
6os€e NPUOPUTETHO W MOHATHO, YeM TO, YTO OMpeAenser
YCTOWYMBOE pa3BUTUE: COXPaHeHMe pa3Hoo6pasns Npupo-
Obl Ha OCHOBE paLMOHaNbHOrO MCNONb30BaHMA ee pecyp-
COB U NOCTOSAHHOFO OOHOBNEHUSA 3HAHMI O MEXAHU3MaX ee
opraHu3auuu. B nepnogbl 3KOHOMUYECKUX KPU3UCOB NCEB-
L0 MparMatuyeckas Toyka 3peHus GepeT Beepx. Hapsgy
€O MHOrMMUK Apyrumu B 1951 rogy LleHTpanbHo-necHol 3a-
MOBEAHUK OblN 3aKPbIT, U €70 TeppuTopUs ObiNa NnepeaaHa
necxo3y. BHOBb BOCCTaHOBNEH OH 6biN TONbKO B 1960 roay
Ha CYWeEeCTBEHHO MeHbliei naowaan — 21348 ra. 3pecb
Ha niowaau okono 600 ra coxpaHunuck cnepbl pyooK Ha-
nbosee JOCTYMHbIX CTApbIX €/10BbIX JIECOB, NPOU3BEAEHHbIE
Necxo30M B KoHUe 50-x rofos. B HacToAwee Bpems 3ano-

BeAHOe AAPO 3aHWMaeT Tepputopuio 24447
ra, aobwas nnowagb BMecTe C OydepHoi
1 OXpaHHOM 30HOM cocTasnsaet 70061 ra.

C 1967r. 3anoBeHUK BHOBb CTan LIEHT-
pPOM KOMMJEKCHBIX Hay4HbIX UCCNeaoBaHUM
NPUPOAHBIX IKOCUCTEM. 34€eCb NO UHULUATK-
BE M nog pykoBoncTtBom akap. B.H. Cykaue-
Ba CO3[aeTca nosneBoW cTauuoHap botaHu-
yeckoro uHctutyta AH CCCP 1 nabopatopus
3KCrepuMeHTaNbHON (UTOLEHONOMUKU UHC-
TUTYTa COBMECTHO C 3aNOBEeJHWKOM aKTUBHO
BK/IOYMANCL B paboTbl no MexayHapogHoM
OMONOrMYEecKoil MporpaMMme Mo U3yYeHUo
OMONPOLYKTUBHOCTK €0BbIX NECOB (pyKo-
Bogutens npod. B.T. Kapnos). A c Hauana
70-x rogoB MOA PYKOBOACTBOM aKafieMuKa
I. B. [lobpoBonbCKOro co3aaeTcs noyBeHHas
IKCnepmumusa (HavyanbHUK 3KCNeanLMN npodo.
t0.T. Tenbuep). Ha NOCTOAHHbIX IECHBIX MJ10-
WaAsX U 3KCnepuMeHTanbHbIX y4acTKax Oblin
BbINOJIHEHbI CTaBLIKNE KNACCUMYECKMMI UCCie-
[OBaHMA NPOAYKTUBHOCTU €0BbIX JIeCOB,
(haKTOpOB perynsuum 3K0OCUCTEM eN0BbIX Nie-
COB, WCCNeAOBaHWUA MO reHe3nucy U 3Kono-
TMU NECHbIX NOYB, PEryAATOPHOW POiM MOYB
B PYHKLMOHMPOBAHMUN TaeXHbIX 3KOCUCTEM.
B 1988r. lockomrugpometom CCCP B 3ano-
BeHMKe Oblna OpraHM30BaHa CTaHUUA KOM-
nneKkcHoro GoHOBOro MOHUTOPUHIA ANA Cle-
XKEHWUA 33 XMMUYECKUM U U3UYECKUM CO-
CTaBOM aTMOC(HEpPHOro BO3Ayxa M OCAfKOB.
PaGoTa 3TOM 0YeHb BaXHbIiA CTaHLMK, (ak-
TUYECKM KOHTpOAupytoLein hoHOBOE 3arpa3-
HeHue BO3AYLHbIX MAcC, NEPEHOCUMBbIX C 3a-
naja, npepBanacb B Nepuoj MoaUTUYECKOro
¥ IKOHOMUYECKOro Kpusuca cepefuHbl 90-x
rofi0B 1 He BOCCTAHOBNEHA NO CeN AeHb.




founders of science studying bog and marshes Corresponding
Member of the Russian Academy of Sciences N.I. Pyavchen-
ko worked at that time, being a researcher of the Institute of
Forest. However, complex studies, especially effective in re-
serves, were not conducted because of alack of specialists
and financial support.

Unfortunately, hard times were in the history protected
areas managing in Russia. Then, as presently, officials misap-
prehend the fact that economic development of the society
firstly rests on scientific discoveries in any spheres of knowl-
edge. The direct use of natural resources is more understand-
able and priority for them than conservation of biological di-
versity and scientific investigations providing the sustain-
able development of society. In periods of economic crisis,
pseudo-pragmatic standpoints win. Along with many others,
the Central Forest Zapovednik was closed in 1951, and its ter-
ritory was given to the forestry. It was restored again only in
1960, but became of essentially smaller area 21348 ha. In ad-
dition, the most available old spruce forests were cut in end
of 50s on area about 600 ha. Nowadays, the area of the Za-
povednik is 24447 ha, the buffer zone is 13099 ha, and the
conservation zone is 33050 km2.

Since 1967 year, the Zapovednik (with help of the Botan-
ical Institute of the Russian Academy of Sciences) has got
into the works under the direction of Academic V.N.Sukachev
in the framework of the International Biological Program
(supervisor prof. V.G.Karpov). At the scientific station of
the Botanical Institute, complex investigations were re-
sumed. The soil expedition under the direction of Academic
G.V.Dobrovol™ ski began work with beginning of 1970s (super-
visor profiU.G.Gel" cer). The investigations of productivity of
fir forest, regulation factors for fir forests ecosystems, and in-
vestigations in genesis and forest soil ecology became classi-
cal ones. In 1988, the State Committee on Hydrometeorology
(Goscomgidromet) organized a station of background moni-
toring, which worked until the political and economic crisis
in the 1990s. In 1995, this station stopped working.




[Tprpoaa 3anoBeaHMKa 1 ee DYHKLIMOHWMPOBaHWE

CTOiYWUBOE pa3BUTME YENOBEYECTBA BO3MOXKHO TOJb-

KO Ha OCHOBE MONy4YeHUs HOBbIX 3HAHWIA O MPUPOA-

HbIX Mmpoueccax, NO3BONAWMX PACWIUPUTL CMEKTP
UCMOJIb3YyeMbIX PECYpPCOB U BO3MOXHOCTEN, NpefocTaBia-
emble npupogoii. lMpolecc no3HaHWA Npupogbl B N06bLIX
chepax ee nposBreHUs OeCKOHEYEH U cyliecTByloLiee
3HaHWe Bcerpa orpaHn4yeHHo. Ho MMEHHO 3TO 3HaHue fB-
NISETCA OCHOBOM byayLero. 370 3HaHWe NYCTb U B KOHCMEK-
TUBHOI thopMe HEOOXOAMMO ANs BCeX YNeHOB 06lecTBa.
Ha ero nonyyeHue v npepctaBneHue HanpaeneHa paboTta
Hayku, BoOOLle W 3anoBefHWKa B yacTHOCTU. B mpupope
HeT HMYero NOJIHOCTbIO Hen3MeHHoro. Ho ofHM npoLecchl
CKOPOTeYHbI, Apyre, HanpoTUB, NPOTEKAIOT CO CKOPOCTA-
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MW HE3aMeTHbIMWU 6e3 cneyuanbHbIX CUCTEM U3MEpEHMs.
Bce ABneHua npupopbl MOXHO NOAPA3[ENUTb HA BXOAbI
U BbIXOAbI B HEKOTOPYIO NPUPOAHYI0 cuctemy. Bxopabl 3To
Te ABNIEHUA, KOTOPbIE MAno 3aBUCAT OT KU3HM CaMOi cuC-
TEMbl U ABAIOTCA MO OTHOLWEHWIO K HEW KaK Obl BHEWHUMM
cunamu. Beixofbl — 370 Te ABAEHMA, KOTOPble BO MHOTOM
onpepensTca AeNCTBUAMM BHEWHUX cui. Takoe feneHne
KOHEYHO BeCbMa yCcioBHO. C 0fHOW CTOPOHBI BbIXOAbI B TO/
WIN MHOW CTeneHW BAMAIOT Ha BXOAbl, a C APYrof B KaX-
[0 CUCTEME [eHCTBYIOT MEXaHU3Mbl CAMOpPa3BUTUS, CA60
3aBucALMe OT BHeWHMx cun. Ho Bce-Taku Takoe feneHue
N03BO/IAET BBECTU OTHOCUTENbHO MPOCTOM MOPALOK B U3-
NOX¥EHMWe CyLecTBa M3BECTHbIX OTHOLWEHW.
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sible only on the basis of getting new knowledge

of natural processes that allows extending a spec-
trum of resources providing by nature. The process of
knowing any spheres of nature is infinite, but the exist-
ing knowledge is always restricted. Nevertheless, this
knowledge (even incomplete) is precisely the basis of
the future and the barest necessity for all the members
of society. The work of science (and of Zapovednik, in
particular) is directed to getting knowledge and its
presentation. There is no fully unchanged in nature.
Some natural processes are short-term, others, on the
contrary, proceed with rates invisible without special

The sustainable development of mankind is pos-

ature of the Reserve and its functioning

measuring instruments. All the natural phenomena may
be divided into outputs and inputs to some natural sys-
tem. Inputs are phenomena thatlittle depend on thelife
of the system itself and as they were external forces
toward them. Outputs are phenomena that are deter-
mined by external forces in many respects. Surely, such
a division is rather conventional. On the one hand, the
inputs somewhat affect the inputs, on the other one,
mechanisms of self-development weakly related to ex-
ternal forces act in each system. Nonetheless, the divi-
sion of the phenomena mentioned allows introducing
a relatively simple order to the explanation of certain
relationships.
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CtpoeHue peabeda permoHa

“T'eonormnyeckag NCTOPUNA U pe/\be(b

accMaTpuBaeMas TEpPUTOPUSA NPUHALIEXUT 0OLWUPHOIA
MoCKOBCKOW CHMHEKNU3e, UCMblTaBWeid MHOrOKpaTHble
MOLHATUA W onyckaHuA. B mepuop onyckaHua Teppu-
TOpPUA NOKPbIBANaCh MOPEM U B Hell HaKanauBanuChb MOpCKue
0Cafl0YHble OT/NI0XEHUs, B OCHOBHOM W3BECTHAKW, AOJOMUTHI
W UKLl B neproa nogHATUIA MOPCKME OTIOXEHMA YaCTUYHO
3pOAMPOBANUCH U (POPMUPOBANUCH TEPPUTEHHBIE OTNOXKEHUSA.
MocnepHee norpyxeHue Ha4yanoch C cepesmHbl 4eBOHA U NPo-
[O/IXanocb BNNOTb A0 KOHLA MenoBoro nepuopa. B teuenune
3TOr0 ANWUTENbHOTO BPEMEHW 3HAK BEPTUKANbHbIX ABUXEHUN
NepUOAUYECKN W3MEHANCA, YTO NPUMBOLMNO K HAKOMIEHMIO
Pa3HOTUMHLIX OTIOXeHWN. VX xapaktep onpegensnca mMy-
1 GuHoOI1 MopcKoro bacceitHa. HekoTopble TeppuTopun nepumo-
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LMYECKM MOJHWUMANMUCh Bbllle YPOBHA MOPS, NEPEX0As B Tep-
pureHHyto a3y pa3sutus. B paHHeM MuoueHe pns Gonblieil ’
4aCTu TEpPPUTOPUM HACTynNwuia TeppureHHas dasa pa3BuUTus o
¢ popMMpOBaHUEM B YCIOBUAX TEMIOrO KNMMaTa KpacHOLBeT- "1
HbIX TPOMMUYECKMUX KOP BbIBETPMBAHUSA. ANbMUIACKOE rOPO06-
pa3oBaHMe BbI3BaNO NOrpyxeHue npuneraowmx kK KaBkasy
nporn6oB M Kak ciefcTBue YBeINYEHUE UHTEHCUBHOCTU 3pO- - —— — W—
3MOHHbIX NPOLECCOB B paccmatpuBaemMoin Yactu Pycckoii PaB-
HUHBI. YK€ B NAUOLEHe CTanu XapaKTepHsl nepuoguyeckue Tpy Hanbonee KpynHbix 610K KOPEHHOTO (yHAameHTa,
onepfeHeHus. B sonnelicToueHe W naeiicToueHe OHW CTanu Three largest blocks of geological basement
BaXXHEMWMUM (DaKTOpPOM pa3BUTUA naneonaHAwadToB U ocaa- T . .
KOHaKomieHusa. B HacToswee Bpema Mbl NUWb HAXOAUMCA S —
Ha OHOM W3 3TanoB 3Toil M06anbHOM AMHAMUKK, B 0Yepes-
HOM MeXNle[JHUKOBOM nepuoge.

Kak npexge, Tak 1 B HacTosliee BpeMs pa3Hble YacTu Tep- .

PUTOPUM UCABITEIBAIOT BOCXOLALLME U HUCXOAALLME KoNebaTeb- . : ] - 3

Hble ABUXXEHUS CO CKOPOCTAMMU, COCTABAIOWMMU 1O HECKONLKO - __ " . "
MWUINIMMETPOB B rOf, U C HE MEHbLWWUMKU CKOPOCTAMMU CLBUrA OT- r ¥ ﬁﬂ.ﬂ,
HOCUTENbHO APYT Apyra. 3TW aBToKoNe6aHMsA, NpooKalolLMe- ! "
€A HA NPOTSXXEHWUU MUIMOHOB NET, NPUBENYN K GOPMUPOBAHUIO . LI

C/I0XHON CUCTEMbI, BJIOXEHHbIX Apyr B gpyra pa3Homacu1Ta6- u = ) = == RE = == =
HbIX 6JIOKOB C HaNOXEHHbIMU Ha HUX YETBEPTUYHBIMN NefHn-

L Bnoku BToporo nopsaka / Blocks of secondary order
KOBBIMW KOMMJIEKCaMU OTNIOXeHUI. TpexmepHoe npefcTase-




Bnoku TpeTbero nopsaka /
Blocks of tertiary order

JlegHWKOBbIV penbed nepBoro nopsaka /
Glacial relief first order
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JlenHnKoBbIV penbed BTOPOro nopaaka /
Glacial relief secondary order

Geological history and relief
he territory considered belongs to the vast Moscow syn-
Tech’se, which was lowered and raised many times. In the
period of sinking, the territory was flooded with seawater,
and sea deposits, mainly oflimestone, dolomite, and clays were

" accumulated on its surface. Upon raising, sea deposits were

partly eroded and transformed to terrigenous ones. The last
sinking began from the middle Devon and continued up to the
late Cretaceous period. During thislong-term period the direc-
tion of vertical movements changed periodicallyleading to the
accumulation of different deposits. The properties of the de-
posits were related to the depth of a sea basin. Some territories
rose periodically above sealevel and entered the terrigenous
developmental phase. In the early Miocene, this phase began
and was characterized by the formation of red-colored crust of
weathering under warm tropical climate conditions. The alpine
orogeny caused alowering of depressions adjacent to the Cau-

| casus mountains and intensified erosion in the territory of the
P Russian Plain. In the Pliocene, glacial cycles developed. In the

Eopleistocene and Pleistocene, they became the most important

' factor for the development of paleolandscapes and sedimenta-
tion. At the present time, we are at one of the stages of this
* global dynamics, during the next interglacial period.

Nowadays, as before, different parts of the territory move up
and down with rates of some millimeters per year and are shifted
relatively each other with nolower rates. These autofluctuations
proceeding during millions of years, hasled to the formation of
a complex system of enclosed different-sized blocks of deposits
overlain by Quaternary glacial sediments. The three-dimensional
representation of relief reflects all these processes (Fig. 4-5).
Zapovednik islocated in twolarge blocks boundary, one of them

' (included Tudovskay upland) have slow up movement, and an-

other one (essential part of Zapovednik) have rapid down move-
ment. Using special methods, one can distinguish basement rock
blocks, enclosed to each other with traces of deposits overlain

by Quaternary glaciations. The main elements of the hydrolog-

ical network are restricted to fractures between the blocks and




Hue penbeda HeceT B cebe 0TMeYaTok BCeX 3TUX Mpolec-
coB (Puc. 4, 5). 3anoBegHuK pacronoXeH Ha rpaHuLe
OBYX KpYNHbIX 6/I0KOB, OAWH U3 KOTOPbIX Ha BOCTOKE C NpU-
Hagnexawmin emy TynoBCKOW BO3BbIWEHHOCTbIO MEANeH-
HO MOAHMMAETCA, a APYroWi, K KOTOPOMY NMPUHALNEXUT OC-
HOBHas YacTb TEPPUTOPUU 3aN0BEAHUKA, HANPOTMB, ObICTPO
onyckaetcs. Micnonb3ysa cneyumanbHble METOAbI, MOXHO Bbl-
LEeNnTb pa3HoMacluTabHbIe, BIOXKEHHbIE APYT B Apyra 6710KH
KOpPeHHOro yHAaMeHTa C HaNOXEHHbIMU Ha HUX clefamu
YeTBEPTUYHbIX olegeHeHn. OCHOBHble 31€MEHTbI TMAPO-
JIOTMYECKOIA CETU MPUYPOYEHBI K pa3sioMam Mexay 6iokamu
U MeXOIOKOBLIMU NOHUKEHUAMU. YeTBEPTUYHbIE OTIOXE-
HUs, 06pa3ytoT GopMbl penbeda C IMHEAHbIMY pasMmepamm
B OCHOBHOM MeHblie 1,5-2,0 kM. B 0OCHOBHOM OHWM CBSi3aHbl
C CpesHenNencToLeHOBbIM MOCKOBCKMM OfIelEHEEM C MOLL-
HOCTbIO JIeHUKOBbIX OTNOXEHU B 20-40M. ITO 0OLIYHO
XOpOLWO BblpaXXeHHbIE KOHEYHbIe MOPEHHblE rpsfbl, CNo-
)KEHHble OYPbIMU U KPacHO-OypbIMM CYrNMHKAMK, OTpaXato-
Lme CTagUAHOCTb Pa3BUTMA NEAHMKOBOrO MOKPOBA: MOPEH-
Hble paBHMHBI C KAMaMU U KAMOBLIMW Teppacamu, ciefamu
03EPHbIX OTNIOXEHMW, POPMUPOBABLLUXCA BHYTPU Tena nea-
HWUKa; no ero kpasm (Puc. 5a), 03bl — rpaBMHO-NECYaH-
Hble OT/IOXEeHUA TPeWMH NeAHMKOBOro LWKUTA U, HAKOHeL,
necyaHble haoBUOMALUANbHBIE OTIOXKEHUS NPUIELHUKO-
BbIX 03€P U MOTOKOB TasblX 1€JHUKOBbIX BOA.

3anoBefAHMK PacnoioKEH HA CTbIKE [BYX MOPEHHbIX
AYyr NPU XOpOWO BbIpaXXE€HHOW pasHoMaclwTabHoi 6104-
HOW CTPYKTYPE C IMHEAHbIMKU pa3mepamMu 3-5 KM. 3anagHee
1 I0)XHEe NPUMbIKAIOT 0OWUPHbIE MEXO0YHbIE MOHMKEHUS
U CTpoeHue penbeda cyliecTBeHHO npoue. MopeHHble rps-
Obl XOPOLO BblpaxkeHbl B penbede. OHU NpUypoYeHsbl K rpa-
HULAM 6J10KOB, B MX HanboJiee BbICOKMX, CerKa B3ablOeH-
HbIX YaCTAX.

MpuMepHO CTO ThICAY NET HA3ag HACcTyNua NOCNeLHUN
Bangaiickuin (BiopMmckuit) nepgHuKkoBbIn nepuog. OH pasge-
JINETCA HA YeTblpe LMKNA MOXO0N0AaHUA U HEKOTOPOTrO Mo-

_TeneHus. MakcumanbHas no naowaan NocnefHAs CTapns,

TOpuA 3anoBefHMKa NIEXUT HENOCPEACTBEHHO Y rpaHULbI

- PeAbed 3anoBeaHMKa M OXPaHHOM 30HbI
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Penbed B Lenom / Relief as a whole
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JInHenHble pa3mepsbl, BbigeneHHbix dopm 1500-3000 M

Linear size of selected forms 1500-3000 meters
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3aKOH4YMnach ANs Haweit Tepputopun 17-20 Thic. N€T Ha3ag
(Puc. 6). Onpegenexve rpaHuLpbl JeLHUKOBOMO WNUTa —
cNnoxHas 3agaya. OHa He CTPOro JIMHENHA U OT OCHOBHOTO
WMTa MOTYT OTXOLMUTb HA 0T OTAENbHbIE A3bIKW Nbaa. Mpu
OTCTYNNIEHUM IbAA MO ero nepudepuu GopMnpyeTca Cnox-
HbI KOMNIEKC OTNOXEHUW, KOTOPbIE YAaCTUYHO UK MOJTHO-
CTblO MOTYT YVHUYTOXWUTb cCnefbl €ro MakKCuMmalibHOro pac-
NPOCTPaHeHMs.

BmecTe c Tem Bce uccnenoBatenu COmacHbl, YTo Teppu-
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Relief of the reserve and its conservation zone

T

interblock depressions. The relief elements withlinear sizes
ofless than 1.5-2.0 km are related to the Quaternary depos-
its, predominantly of the mid-Pleistocene Moscow (Riss)
glaciation. Their thickness is 20-40 m. The relief is main-
& ly represented by end moraine ridges composed of brown
& and red-brownloams reflecting different stages of the gla-
cial cover, moraine plains with kames and kames terraces
and traces oflacustrine deposits formed within body and at
edges of glaciers, eskers composed of gravel-sandy materi-
al. Glaciofluvial sandy deposits oflakes adjacent to glaciers
and streams of water from melted ice are also spread.

The Zapovednik is located at the interfaces between
two arc-like moraine ridges with well-pronounced block
structure and linear size of 3-5 km. From the west and
south, vast interblock depressions adjoin, and the structure
of the relief becomes simpler. The moraine ridges are well
pronounced and restricted to edges of the blocks in their
highest, somewhat swelling part.

Approximately 100 thousand years ago, the last Val-
= dai (Wbrm) glacial age began. It is divided into four stag-
% es of warming that gave way to cool ones. In the stud-
ied territory, the maximal glaciating finished 17-20 thou-
* sand years ago (Fig. 6). The determination of the glacial
shield boundary is a complicated problem. It is not fullylin-
ear, and some glacial tongues may extend to the south. On
the glacier contraction, a complex of deposits accumulat-
ed along its periphery. These deposits might wipe partly or
completely the traces of thelast glaciation, including the
boundary of its maximal expansion.

All the researchers agree that the territory of the Za-
povednik is located just at the boundary of the maximal
spreading of glaciation. The detailed studies in the terri-
tory of the Zapovednik and in its protection zone showed
that one glacial tongue came to the south of the village of
Fedorovskoe along the middle moraine ridge of the Mos-
cow glaciation and occupied only the area of 500 m on the
right bank of the Mezha river (Fig. 7). The second tongue
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JInHenHble pasmepsl, BblgenieHHbIx popm 700-1500 m /
Linear size of selected forms 700-1500 meters




PacnpocTtpaHeHne MakCMMaAbHOM CTaAMM
BaAAaMCKOro onepaeHeHus 20 TbiC. A€T. Ha3aA

Distribution of maximum wurm glaciation

'MaKCUManbHOO pacnpocTpaHeHus nbaa. [letanbHole uccne- stage 20 thousand years ago
L0BaHWA, NPOBEAEHHbIE B NOCNEAHME FOfibl HAa TEPPUTOPUH
3anoBefHMKA M ero OXpPaHHOW 30HblI MOKas3anu, 4to A3blK  Svendsen J., Alexanderson H. et all.
nba cnyckancs 4y toxHee a. Pegoposckoe no cpeau-  Quaternary Science Reviews 23 (2004)
HOW MOpeHHOW rpsae MocKOBCKOro onefeHeHMs U BCEro
Ha NATbCOT METPOB NMEPEXOAMN Ha NpaBblit Geper p. Mexu
(Puc. 7). Bropoit A3blk € 3anapa cnyckancs Ao TyA0BCKOi
BO3BbIWEHHOCTU U NOANPYXKUBanN p. Tyf B TOYKE €€ Pe3Koro
noBopoTa Ha tor. OCHOBHOE e Teno NefHMKa CnycKanoch
Ha tor yepe3 601010 «KaTuH Mox». Mexay OCHOBHLIM Te-
nom negHuka n egoposckum sa3bikoM 1 mexay Pepopos-
CKuM 1 TyAOBCKMMM AA3bIKAMM CyLLeCTBOBAM 03epa, 06pa-
30BdHHbI€ TaJlbiIMK BOAAMU NefHUKA, NnOANPYXKEHHbIMU MO-
peHHbIMK rpafamn MockoBckoro onepeHenus. beperosas
JIMHWA 3TUX 03ep Nexana Ha BbicoTe 252 M. H.y.M. [lepuo-
LMYECKM 03epa NepenosiHANUCE U BOJA NepeTekana yepes
ecTecTBeHHble [aMObl, CO3LaBas KOPbITOOOpa3Hble A0Au-
Hbl, XOPOLUO BbIpaXK€HHbIE B COBPEMEHHOM penbede.
CneuuanbHas KpynHOMaclTabHas ceiicMUYecKas CbeM-
Ka XOpOLIO NOKAa3blBAeT CyWEeCTBOBAHWE ABYXCIOMHbIX OT-
- | NOXeHuit Ha PefOPOBCKOM fA3blKe NEfHUKA U OTCYTCTBUE
3TOro BEPXHero Cnos B 03epHOii KOTNoBUHe. Tpu TasHuUM
L—* NeJHUKOBOFO WMUTA Kaxpabll ero GparMeHT WCMbITbIBA
Kak 6bl cBOW ucTopuio. DparMeHTbl NefHUKOB MOCTeneH-
HO COKpaLlaNuUChb, OCTaBAAA nocne cebs OYeHb CNOXKHbIN .
KOMMJIEKC OTNOXeHuii. V3 Tena negHMKa Ha NOBEPXHOCTb L
NpOeLMpPOBaNUCh OTNOXEHUS BHYTPUIEAHUKOBLIX MOTO- '
KOB U 03ep, 06pa3ytolux kambl. U3 Tatoweit 30HbI OTKAA-
LbIBAIUCh MOPEHHbIE OTNOXEHMSA, YaCTUYHO NepepadaThl-

PacnpocrpaHeHne nefHUKOBOrO NOKPOBa ONpenensercs No xapakTepy. OTOXEHWI B CBA3M CO cneLmduyecknumMmn opmamu penbeda. Kc-
CrleAoBaTeni NPeACTaBsioT B KakMx YCIOBUAX MOTYT OTKNaAbIBaTbCA CYFIMHKA C BKAIOYEHWEM LLEOHS 1 BaslyHOB, B KaKMX MECKM 1 Cynecw,
C BKITIOYeHVEM 1 6e3 BKIIOHEHWI ranbKu U LPEeCBb, B KaKVX MVHbI U T. M. MpaBuibHbIE COOTHOLLEHWS Pa3HbIX OTIOXEHWI B MPOCTPaHC-
TBE, MO3BONSAIOT NPEANONOXUTL Kak 3aneran NefHVK, rae OH OCTaHaBNMBANCH Ha HEKOTOPOe BPeMS B CBOEM ABWXXEHW Ha IOT, FAe aKTUBHO
Tasn. BaxHble CBeAEHMS O rpaHuLLEe AAET pacnpocTpaHeHe OTNOXeHNs Topda B MexeaHUKOBbLe. Ecnv Topd, chopMUpPOBaBLLMIACS B Mepu-
of, notenneHns Mexay MockoBckMM 1 Bangancknm onegeHusamm, NepekpbIT NeAHUKOBbIMU OTAOXEHMAMY Banaanckoro Bospacra, To cy-
LLIeCTBOBaHYE JIeHMKOBOIO MOKPOBa A0Ka3aHo. Ho niobast TpakToBKa COOBITWIA Janekoro MPOLUOro BCErfa Heckorbko HeonpeneneHHa.
HoBble vccnefoBaHWs AAlOT HOBYIO DoJlee TOYHO MHTEPTPETHPYEMYIO MHOPMALMIO 1 BHOCAT KOPPEKTVBLI B MPOLLIbIE MPeACTaBNeHWS.

TeppuTopus 3anoBeAHNKa NEXUT B 06/1aCTV HeonpeeneHHON FPaHunLLbl oflefleHeHNs!



[TpeACTaBAEHMS O MAaKCMMAAbHOM FpaHMLE
BaAAAMICKOro OAEAEHEHMS B parioHe
3arnoBeAHMKa

Conceptions of maximum Wurm ice sheet
within the Reserve’s region

[
A1l

olasine

o4

i .:"
Y - T—

Miniarm

Fpnmmiaal

LS

R B ibin |

B
o

[paHMUa BanAamncKoro onefeHeHus

1- no H.C.YebotapeBon, K.K.Mapkosy

2- no A.N.MocKBUTUHY

3- paspe3bl MUKYIMHCKNX MeXEAHMKOBBIX
OTNOXEHWI, MO KOTOPbIM NPOBOAAT rPAHNLLY

went down to the Tudovskaya upland from the west and
blocked off the Tud river in the point of its sharp bend to
the south. The main body of the glacier passed through
the bog «Katin mokh». Between the main glacier body
and Fedorovskii and Tudovskii tongues, there were formed
lakes due to damming of melted water by moraine ridges
of the Moscow glaciation. The coastline of theselakes was
at an altitude of 252 m a.s.l. Thelakes were overfilled pe-
riodically, and water was flown over natural dams creating
trough-like valleys well pronounced in the relief.
Speciallarge-scale seismic survey well indicates the ex-
istence of two-layered deposits on the Fedorovskii tongue
and the absence of this upperlayer in the lake basin. As
the glacier thawed each its fragment had its own history.
The glacier fragments gradually decreased andleft a com-
plex of deposits. From the body of the glacier, sediments
of the interglacial streams andlakes were accumulated on
the surface resulted in the formation of kames. Moraine
deposits were transformed by thawed water. They formed

 linear structures of 20-40 m wide composed of alternat-

ed sandy andloamy-sandylayers orloam indicating fast or
slow thawing of ice, respectively. Ice remained for alonger
time on tops of thelongitudinal moraine ridges and part-
ly filled the depression of the present bogs «Staroselskii

mokh» and «Katin mokhy. The area covered with ice grad-

ually decreased and thawed water flew to the Mezha river
forming valleys of temporary streams or drainage channels
of the present subsoil runoff.

Distribution of ice sheet is determined by character of deposits and in connection
with specific relief forms. Researchers conceive in which conditions the loam with de-
tritus deposits, in which — sands and clay sands with or without pebble and gruss, in
which — clay deposits etc. Correct interpretation of various deposits in space allow to
suppose ice sheet bedding, where did id slowed down during its way to South, where

did it melt. Interglacial peat deposits give important information about ice sheet bor-

Maximum ice sheet by:

1- N.Chebotareva, K.Markov

2- A.Moskvitin

3- profiles of Mikulino (Riss-Wurm) interglacial
deposits, used to draw the border

der. If Riss-Wurm interglacial peat is covered with Wurm glacial deposits, ice sheet
is proved in the territory. But every interpretation of distant past is always somehow
uncertain. Latest researches give more precisely interpreted information and correct
previous conceptions.

The Reserve’s territory lays in area of uncertain glacial sheet border




CeicMmnueckmii npomab /
Seismic profile

BaeMble TajibiMU BOAAMM. ITU OTIOXKEHUA 0Opa3yIoT NUHeN -
Hble CTPYKTYPbI WnpuHon 20-40 M, C YepeLoBaHUEM NETKUX
necyaHblx 1 cynecyaHblix (MapKupyolme GbicTpoe NneTHee
TafgHWe NbAa) W CYMUHUCTBIX OTJ0KEHWI, COOTBETCTBYIO-
WMX Nnepuopy MefieHHoro TasHus. Jleg fonblue BCero co-
XPaHACA Ha Hambonee BbICOKMX MO3ULUAX JONTOTHON MO-
PEHHOW FPAAbI, YACTUYHO 3aN0JHAA KOTNOBUHY COBPEMEH- i
Horo 6on10Ta Ctapocesnbckuii Mox. [o-BUAUMOMY, €S BONTO ' tacieaEic, W Distance, meters

COXPaHsJICA Ha MecTe cOBpeMeHHOro 60n01a «KatuH Mox». 2

Mnowazb bAa NOCTeNeHHO COKpalllanach, U Tanble MoTOKM

BOAbl YCTPEMAAAUCH K P. Mexa, hopMupya COBPeMeHHbIe W 1

LONMHbI BPEMEHHbLIX BOAOTOKOB WM APEHAXKHbIE KaHabl -, =3 . -
“ lse M$4$- .

[1Be MopeHbI
Two moraine layers
I

— COBPEMEHHOTO PYCNIOBOro NOAMNOYBEHHOMO CTOKA. M ;-' i‘
B nepernsuManbHOi 30HE pacTUTENbHOCTb pa3BUTa t 2

€nabo v BETPbI NOZHMMANM Ty4u Nblin. Camble TAXKENbe ee Two moraine layers

4acTu, CNOBHO MyApa, OTKNAAbIBANUCHL HE Aaneko OT rpa- LCe+ HAH 1
Faicmominie. »  Distance, meters

HUUbl NefHWKa, a Haubonee Nerkue WNUCTbIE YHOCUAUChH

Ha OosbliMe paccTosHusA. B pesynbrate Bce OTNOXKEHMS

Banpaiickoro 1 MoCKOBCKOro BO3pacToB nepekpuiThl cno- | lOAOKEHME rpaHvUbl MaKCMMAAbHOM

€M CO CpefHen MOLWHOCTbI0 B 60 CcM nmblieBatoro cymuHka  CTaAUMU BaA,A,al7ICKOI'O OAEAVHEHNA
Ha cxeme cBeTnble TOHa BblOENAT BO3BbILLIEHHbIe HaCT KOPeHHOro

dyHAaMeHTa, C KOTOPbIMU YaCTU4HO. CBA3aHbI KOHeYHble MOpeH-
PacnpocTtpaHeHne Abaa Ha TEPPUTOPUM Hble rpaabl MockoBckoro oneaeHervs (A, B) v cpeavHHas rpaaa

3anoBeaAHMKa 20000 AeT HazaA (C). TeMHbIM TOH BbIAENSET HU3MEHHOCTI M AOMMHBI pek. [paHuLa
nefHVKa 1 03ep BblAereHa Ha OCHOBE CMeHbI MOPEHHbIX 1 03ePHbIX

Ice sheet distribution on the Reserve territory OT/IOXEHWI B NPOCTPaHCTBe. MpUNeAHMKOBbIE 03ePa MOAMPYXKeHbI
20 000 year ago MOpPEeHHbIMM  rpsiaaMu MOCKE)BCKOI’O Bo3pacTta.Takie AeTanbHble
JaHHble Noka ecTb He Ans BCeVl TEPPUTOPUM 1 TaM, FAE OHWN OTCYTC-
TBYIOT rpaH/L@ MPOBOAMUTCA MO BbICOTE 252 M H.Y.M., XapakTepHou
A0S Cly4aeB ee TOYHOro onpeaeneHus.
3efeHblN TOH Ha MPOMUNIAX CEMCMOCbEMKM BblaenseT 0OBOAHEH-
Hble FPYHTbI, XapakTepHble A8 Pe3KOM CMeHbI MeXaHU4eCKoro Co-
CTaBa oToxeHWn. Oba Npodus BbIGENSIOT ABa T1MNa BEPTUKANbHOM
CTPYKTYpbl OTIOXEHW: C OBHVM W ABYMSI 0OBOLHEHHBIMY CIIOSAMU.
[1Ba Cl10si MOXHO CBf3aTb C OTIOKEHUAMMN MOCKOBCKOM (MOLLHOCTb
30M) 1 Banganckon (10M) MOpeHamM HacTUHHO  pa3feneHHbIX
nec4aHbIMy BOJOHOCHbBIMU FOPU30HTaMU.
CMeHa NeckoB, 03epHbIX MH Y MOPEHHOTO CyrIWHKa B MPOCTPaHC-
TBE W MO BEPTUKASIe OTPaxaeT ClIOXHbIe MPOLECChI TasHWUSA NefHMKO-
BOTO LLMTa. B Tpex TouKax Ha TpaHcekTe 2 0bHapyXeHbl norpedeH-
_ Hble Topda MUKYJIMHCKOIO BO3pacTa. B To4ke 1 MOLLHOCTb
norpebeHHoro Topda 6 M.
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[ paHYAOMETPUYECKMIA COCTAB OTAOXKEHMI AO TAYOUHBI 1,5 M
Granulometric composition of deposits down to 1.5 meters
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MexaHW4ecKuin CocTaB No4BOOBPa3YIOLLMX MOPOL:

1 —T1opd, 2 — MuHa (03epHasn), 3 — CyrMnHKKU (MOpeHHbIE),
4, 5 — NOKPOBHbIe OTNOXeHWs (4 — nerkue CyrmnHKM,

5 — cynecn), 6 — neckm

Granulometric composition of soil-forming rocks:
1 — peat, 2 — clay, 3 — loam (moraine),

4,5 — covering loam (4 — light loam, 5 — loamy sand), 6 — sand

Location of Wurm ice sheet border

Light tones indicate raised sites of geologic basement. Terminal Riss
moraine ridges (A, B) and middle ridge (C) are partly connected with
them. Dark tone — lowlands and river valleys. Border of ice sheet and
lakes is drawn basing on change of moraine to lake deposits. By-gla-
cier lakes are ponded by Riss moraine ridges. Such details cover only
part of territory. For all other territory border is drawn at 252 meters

above sea level — which is typical where precisely determined.

Green tone on seismic survey profiles indicates watered grounds,
which are typical for abrupt change of granulometric composition of
deposits. Both profiles contain two types of deposit vertical structure
— with one or two watered layers. Two layers can be connected with
Riss (30 m thick) and Wurm (10 m) moraines partly divided by san-
dy watered layers. Lateral and vertical changing of sands, lake clays
and moraine loams shows complex processes of melting of ice sheet.
In three points of 2nd transect we found buried peats of Mikulino
age. In point 1 its 6 meters thick.

In the periglacial zone, vegetation was poorly devel-
oped, and winds raised clouds of dust. The heaviest dust
particles (powder) were accumulated near the glacier
boundary;light particles were carried far away. As a result,
the deposits of the Valdai and Moscow glaciations were
covered by siltyloamy orloamy sandy material about 60 cm
thick (Fig. 7). This cover essentially affects the ecosys-
tems of vast territories.

Ourknowledge of complicated processes related to glaci-
ation remains ratherlimited. That is why the territory of the
Zapovednik is an exclusively interesting object for studying
of this very important planetary process on alarge scale.

In the territory of the Zapovednik, threelarge geomor-
phological structures are distinguished: moraine ridges of
Moscow and Valdai ages (the latter with well pronounced
kames) andlake basins with altitudes of 248-267 and 238-243
m a.s.l., respectively. The amplitude of altitudes in the Za-
povednik and its protection zone is 72.4 m at the mean alti-
tude of 246.8 m a.s.l. The territory is practically plain (incli-
nation of plane <1°, (41%)) and characteristic of bothlake
basins and terraces of moraine ridges. The slopes of the mo-
raine ridges are of 1-3° steep (28 %); maximum is 8°. These
three geomorphological structures determine common pat-
tern oflandscape cover and Zapovednik ecosystems.

)
-:,.-' TYMyCOBbIN rOpM30HT / Humus layer
MOKpPOBHbIV cyrnunHok / Covering loam

MopeHHbI cyrnmHoK / Moraine loam

MorpebeHHbIV Topt 6onee 30000 net (160 cm) /
Buried peat more than 30000 years (160 sm)




unu cynecu (Puc. 7). ITOT NOKPOB CyLECTBEHHO BAUSET
Ha XM3Hb 3KOCUCTEM OOLIMPHBIX TEPPUTOPUN.

Hawm 3HaHMsA CNoXHbIX NPOLLECCOB, CBA3AHHbIX C 0le-
LEHEHWUAMM, OCTAIOTCA BECbMA OFPAHUYEHHbIMK, U TEPPUTO-
puUs 3anoBefHNKa ABNAETCA UCKNIOYNTENbHO UHTEPECHBIM
00bLEKTOM A1 U3YYEHWSA 3TOTO BaXHENLero naaHeTapHoro
npouecca B MaKCUManbHO KpymHOM MacluTabe.

B naHHOM Xe crly4ae KOHCTAaTUpPyeM, YTO Ha TEppU-
TOpWUM 3aNOBefHMKA MPUCYTCTBYIOT TpU Haubonee Kkpyn-
Hble reoMopdoNorMyeckme CTPYKTYPbl: MOPEHHble rps-
gbl MockoBckoro u Banpaiickoro Bo3pacta (nocnepHue

KamoBble OTAOXKEeHUnqa —
Rural areas

C XOpOLWO BblpaXeHHbIMU KaMaMit) C BbICOTaMU 248-26

H.y.M. M 03epHble  KOT/IOBUHbI  C BbicOTaMuU  238-243 M
H.y.M., C 0bWei amnauTygoW BLICOTHI [A/S 3aNOBefHUKA
1 OXPaHHOW 30Hbl — 72.4M NpuU CpeaHeit BbicoTe 246.8 M
H.y.M. C FOCNOACTBOM NPAKTUYECKN POBHbIX MOBEPXHOCTEN,
XapaKTepHbIX KaK /s 03ePHbIX KOTNOBUH, TaK W ANA YCTy-
MOB MOPEHHbIX IPA4 C yrNaMu HaknoHa MeHblwe 10 (41 %)
U C TUMUYHBIMW KPYTU3HAMWU CKIOHOB MOPEHHbBIX [pAf
o1 1-30 (28%), npu MakcuManbHON KpyTu3He 80. 3TN TpU
reomophonornyeckne CTpYKTypbl ONpeaensioT obuwuin 06-
NVK NaHAWadTHOro NOKPOBA M IKOCUCTEM 3anOBeAHMUKA.




OCHOBHbl€ CeAbKO-X0349MCTBEHHbIEe 3eMAU

locate mainly on Kame deposits
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[TareoOKAMMAT

Jopd / Peat
[ntna / Gyttia
O3.cyr. / Limnic loam

AUMAT U ero AMHaMmKa
NIOKM, Nexaluue B yHAaMeHTe TeppuUTOpUU, Henog-
BUXHbI WU JaXKe OYeHb MEeAJIeHHO OMyCKaloTCs.
B pesynbTate 3p03usi MOBEPXHOCTM OYeHb Cnaba

1 BCe oTpuuaTenbHble GopMbl penbeda KOPEHHbIX MOPOS,
MOCTENEHHO 3aMOJIHANUCL OTIOXEHUAMU MOCKOBCKOM,
a 3aTeM Basfaickoit MopeHsbl. Mogobue hopM MOpeHHOTO
penbecta MOCKOBCKOTO W BanjaicKoro Bo3pacToB npuseso
K TOMy, 4TO TOp® B 3T ABa NEPUOAA YACTO HaKaN/IMBaeTcs
B OJJHUX U TEX MeCcTax U COBpeMeHHble TopdsHbIE 0TNOXe-
HWUS TONOLEHOBOr0 BO3pacTa OTAENEeHbl OT MUKYAUHCKUX
TOP(OB CNOEM TEPPUTEHHbIX BaNJANCKUX OTNOXEHWA.
Ho B uenom B 310l 06LWeil KONOHKEe € Topdamu, OXBaTbl-
BalowWwmmu 125 ThiC. €T COXpPaHMNACh MblbLA U MAaKPOCKO-
nuYyeckue 0CTaTKW pacTeHUM, MO KOTOPbIM MOXHO C [OCTa-
TOYHOI NONHOTOW BOCCTAHOBUTL U 0BNUK PacTUTENLHOCTH,
U Knumart npownoro. OgHa U3 TaKMX 3anucei UCTOpKM Gbina
BCKpbITa CKBAXXMHHOW MyOMHOI B 8 METpoB, fOLeEALei
B0 MockoBckon MopeHbl. Ha ee ocHoBe yganocb BOCCTa-
HOBUTb XO[, CPeAHErofoBOW TemnepaTypbl 3a BECb 3TOT
nepuog (Puc. 8). MUKYIMHCKWIT MeXNedHWKOBbIA nepu-
of gaumnca Bcero 25 000 net, B To BpeMA Kak Bangaiickuin
NefHUKOBLIA nepuos — okono 83 Thic. net. B negHuKo-
Bblii Nepuog cpeaHue Temnepatypbl roga oTpuuatenbHble

3epHas MunHa /
Limnic clay

nunHa / Clay

[nTna / Gyttia

opd Peat
nunHa / Clay

bepesa / Peat ™=

Enb / Gyttia ==
JNewmHa / Limnic loam

TpaBbl / Limnic clay ==

Cnopbl / Clay =g

KoAOHKa OTAOXKEHUI B AeCHOM 6oAoTe (800 cm) /
Deposit column drilled in forest bog (800 cm)

PekoHCTpyKUMS AMHAaMWKKM CPeAHEr0AOBOM
Temneparypbl 3a 125 TbiC. AeT

( B cpeaHem — 30C) 1 XopoLwWO BbIpaXeHbl N0X0A0[AHMS, =1 - —
Bblaendwunue ctagun onegeHeHua. Knumat ronoueHa Ha- = S Ba/\AaﬂCKoe OoAepeHeHune
LEXHO OTPaXXEH, HAYMHAs NPUMEPHO C 4,5 ThIC. NET (BpeMs a & % § £
HaYyasa HaKomneHus coBpeMeHHOro Topda). Knumar Muky- a 5o S % i
JIMHCKOTO MEeXIeJHUKOBbSA OblN 3aMETHO TenJiee, YEM B Ha- S E E EE 55
crosllee Bpems. CpenHsas Temneparypa HauGonee Ten- E % 25 = 2% § 5
JIOBOTO BPEMEHM 6bina okono 4,50C ¢ makcumym fo 5,70C gg 1 '/ \ s & B
(npu oueHKe [N COBPEMEHHOMO KauMarta B laHAWADTHBIX gg 8] 22
v ¥w < <
YCNOBUAX 3TOW CKBaXMHbI 0,5-10C). YBnaxHeHue xe npak- 3 .4 o 22
TUYECKM Ha NPOTAKEHUM BCEN M3BECTHOW MCTOpUU 6bINO E § oy [oAoueH - ) £
MOCTOAHHBIM U BbICOKUM. ES § o Holocene /A /\ / F
Ha TeicauenetHue konebaHus Kaumata HaknagbiBa- 5 o s
loTcs 6oNlee KOPOTKMUE, BEKOBbIE U FOAMUYHbIE PErynspHble 4 ' /&
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Paleo climate
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OTHocKTenbHOe copepskaHue nbinblibl / Relative content of pollen

Reconstruction of average annual
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Climate and its dynamics
he blocks composing the fundament are immobile or
Teven are descending slowly. As a result, under weak-
ly developed erosion, depressions of the basement
rocks were gradually filled with sediments of Moscow
and then Valdai moraines. The similarity of the elements
of the moraine relief of Moscow and Valdai ages hasled
to the fact that in these periods, peat was accumulated
in the same places, and the present peat deposits of the
Holocene age are separated from Mikulino peat by the
terrigenous Valdai sediments. As a whole, in the column
with peat covering 125 thousand years, plant pollen and
macroscopic residues are preserved. They allow recon-
structing the vegetation and climate of the past. One of
such historical «records» was found at a depth of 8 m in
a bore hole up to the Moscow moraine. Based on the data
obtained, a course of the mean annual temperatures for
the period of 125 thousand years waslucky to be restored
(Fig. 8). The Mikulino interglacial period proceeded
only during 25 thousand years, whereas the Valdai gla-
cial period 83 thousand years. During the glacial period,
the mean temperatures were below 0°C (- 3°C), and falls
in temperature were well pronounced and distinguished
stages of glaciation. The climate of the Holocene is reli-
ably known beginning approximately from 4.5 thousand
years ago (the onset of the present peat accumulation).
. The climate of the Mikulino interglacial period was no-
ticeably warmer than nowadays. The mean temperature of
' the warmest month was about 4.5° with maximum 5.7°C
according to the data obtained on the basis of the bore
hole 0,5-10C. The air humidity was permanent and high.
The more short-term secular and regular annual or
accidental fluctuations are superimposed on millennial
changesin the climate. Precisely they determine the envi-
ronment, where the present nature functions and human
live. The data of the Zapovednik meteorological station
gives an accurate characterization of the current period




Unu yucTo cayyaiiHole. OHW ¥ onpepensioT cpepy, B KOTO-
pov hyHKLMOHWPYET COBpeMeHHas NPMPOAA M KUBET Yeno-
BeK. [laHHble MeTeoCTaHL MK 3an0BefHNKA AAI0T TOYHYIO Xa-
pakTepucTuKy Tekyero nepuoga (Puc. 9). CpepHas Tem-
nepatypa BO3fyxa No MeTeoCTaHLMK 3a nocnepHue 43 ropa
HabnlofeHnit coctaBnser 4.2140C (ot 1.893 po 7.122),
yTo B cpeaHeM Ha 3,50C 6Gosblue, Yem Temneparypa, onpe-
[eNeHHas No CoCTaBy MbUbLbl. 3TO pa3nuyue BMOJHE ec-
TECTBEHHA, TaK Kak Temnepatypa 6e3necHon Tepputopuu
npumepHo Ha 30C Bblle, Yem TemmepaTypa CTaporo enoBo-
ro neca. CpegHee KonnM4yecTBoO OCafKOB 3a rof CoCTaBaser
730.9 MM (oT 436.3 go 951.2).

CpepnHue TemnepaTypbl M OCafiKu 3a NEpUOA C TeMmne-
patypamu Gonblie 1 MeHble 00C M3MEHSAITCA CyLLeCcTBEH-
HO NO-pPa3HOMy U B LeNIOM OT roAa K rogy NpaKkTUYecKun He-
3aBucumo (Puc. 10). Ha ypoBHe MHOTONETHEN TEHOEHL MUY
Ce30HHbIE OTHOLWEHMSA CKOpee 00paTHbIE U 6OJbLIEN CyMMe
0CafKOB JIETOM COOTBETCTBYET MeHblas — 3umoit. Cxop-
Has TeHAeHUMA HabnoJaeTcs U Ans TeMNepaTypHOro psaaa.
BnonHe NOHATHO, YTO KNMMATMYECKMEe YCIOBUSA 3UMbI U Ne-
Ta MO-pa3HOMY ONpeAensiT NpPUpoSHble npouecchl. MMa-
poTepMuyeckuit KoapouuueHt CensiHUHOBa ABNAETCA XO-
pOLWMM noKa3aTeemM COOTHOWEHMUA Tenna 1 Baaru Ha Tep-
putopuu. PasnnyHbiM TUmam naHawadra C pasanyHoi
PacTUTENbHOCTbIO COOTBETCTBYET Pa3NMYHOE COOTHOLIEHMe
Tenna u Bnaru. CpegHee 3HaueHne ruapoOTEPMUYECKOTO KO-
3t duumeHTa 1,62 COOTBETCTBYET ONTUMYMY €/10BbIX JIECOB.
Ho B Uenom yYaule HabnOAAIOTCA rofbl C BLICOKUM NepeyB-
NaXHeHneM, Yem C HefoCTaTKOM BAaru.

3a paccmatpuBaeMbiil nepuog Habnoganachk cnabo Bbi-
paXXeHHas TeHAeHuua notenneHua npumepHo Ha 0,40C
B rog 1 cnaboe HeNMHEAHOE W3MEHEHUE CYMMbl OCALKOB
¢ makcumymamu B 80-90 rogax v npMMepHO TaKOW e XOf,
TMAPOTEPMUYECKOTO KO3 PULMEHTA.

bonee nonHo BoOCNpOM3BECTM W3MEHEHMA KAUMaTa
3a nocnegHue 100 net MOXHO Ha OCHOBe KapTbl KauMa-
TUYECKMUX NMepeMeHHbIX, PACCYUTAHHBIX A1 KaXA0ro roaa
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KAnmar

KanmaTorpamma /
Climatic diagram

T KN TeurscarTypa
BN coansw

T ehiree ™yl C
O md ks ukaEdss SR

_.h

.
-
===
o S
g3
i 45
- I
W -

P . 5

3a nepuop HabntogeHns ¢ 1963 no 2006 rogpl
CpepnHsas Temnepatypa roga 4.20°C,
MWHVMasbHas Temnepatypa aHs -37.9°C,
MakcrMasbHas Temneparypa aHa 26,2°C,
34% pHen c TemnepaTypamu MeHbLue 0°C.

B neHb B cpeaHeM BbiNadaer 2 MM OCafikoB
npv Makcvmyme 58,6 MM, 45% LHeli 6e3 cankoB




g

Climate

MApoTepMUYEcKnin KoapULMeHT /

on (Fig. 9). The mean air temperature of the study area is
Hydrothermal coefficient

4.214°C (from 1.893 to 7.122°C) that, on average, is high-
er by 3.5°C than the temperature determined according to
the pollen composition. Such a difference is quite natural,
since air temperature in the woodless territory is higher

MApOTEPMUYECKMI

KO3 PULMEHT
g;”y’;:i”nffa/ i s E by 3.5°C than that in an old spruce forest. The mean annu-
hydrothermal 3 . z al precipitation is 730.9 mm (436.3 to 951.2 mm).
7 coefficient i : § ) e e S The mean temperature and precipitation for the pe-
4 ¥ g ¥ riods with temperatures of more orless than 0°C change

differently from year to year. According to the multiyear
dynamics, total precipitation in summer is the highest; in
winter, it is thelowest. A similar tendency is characteris-
tic of temperature. It is evident that climatic conditions
in winter and summer determine natural processes differ-
ently. The Selyaninov's coefficient is a good index for the
—— . proportion between heat and humidity, which determines -
Eor thelBeriod franthS6102006. different types oflandscapes. The mean hydrothermal co-
Average temperature 4.2°C, efficient (1.62) corresponds to the optimum for spruce

Maximum daily 26.2°C, forests. However, during the period considered the years
Minimum daily -37.9°C,

Days with t>0°C 34% with excessive moisture were observed more often than
Av. daily precipitation 2 mm, the years with a moisture deficit.
Maximum 58,6 mm days w/out precipitation 45% For the period considered a weak trend of warming the
climate (Fig. 10). (approximately by 0.4°C per year) and =il
k . slightly non-Llinear change in the total precipitation with
- CaMbIV TEMMbIN C BNaXHbIM NeTom, » . .
MSArKON 3MMOW, C MUHUMYM OCaJiKOB maximum in the 1980s-1990s was observed with the same
Warmest climate with rainy summer, soft winter, changes in the hydrothermal coefficient.

minimum precipitation

i The climatic changes for thelast 100 years may be re-
constructed more completely on the basis of the map of

OTHOCUTENBHO CyXOW M TENMbIN C
HebOoMbLLINM KONMYeCTBOM OCafiKOB

Relatively dry and warm with minor precipitation climatic variables calculated by Mark New for each year
3 Coemeeamanenvie acex for the pl.anet using the sen.ﬂ-degree grid. As any calculat-
KIMMATUYECKIX NepeMeHHbIX ed materials, such maps raise some doubts. However, the

Medium values of all climatic variables

mean annual temperature and precipitation for square 0.5

MaKciManbHoe KonMHecTBO 0Cazikos, x 0.5° (60-60 km) well agree with observations of the me-
CaMblIV CyxOW TENMbIN CE30H,

AT R e S S ) teorological station. Therefore, the estimates carried out
g Maximum precipitation, most dry summer season, according to New’s calculations may be used for the anal-
Ly & minor sunny days per year . . J
e’ ysis of the secular dynamics of the climate. One can state
2T

5 CaMblIt XONOAHbIN C HANBONBLLVM
KONMYeCTBOM MOPO3HbIX, Mano
COMNHEYHbIX AHEN, C CaMbIM CONHEYHbIM flekabpem
Coldest with maximum frost and minimum sunny
days per year, most sunny december and february,
wet winter, relatively dry summer

that for 100 years, in the territory investigated, temper-




PermoHaAbHbIM KAMMAT 3a 100 Aet
. 100 year climate of region

~ ANA BCEro 3eMHOro Wwapa no noayrpagycHoin cetke Map-
koM Hbto. Kak Bcsikue pacyeTHble Matepuasnbl Takue KapTbl
BbI3bIBAIOT ONpefe/ieHHble COMHEHUA, OAHAKO CpaBHeHue CpeAHﬂﬂ TeMnepaTypa/
CpefiHerofoBbIX Temneparyp v 0cagkos Ana keagpara 05 Average temperature
Ha 0, 50 (60-60 KM) C HabMIOAEHNAMMU HA METEOCTAHLMM 3a-
noBeAHMKa NOKa3blBaeT 04eHb Xxopoluee cooTBeTCTBME. Cne-

[0BaTeNbHO, OLEHKN U3MEHEHWA CPeHErof0BO TemMnepa- ] bermgae bt |

Typbl M 0CafKoB Mo pacyetam Mapka Hblo MOXHO MCMOb- L ' 5

30BaTb [/1f aHanAM3a BEKOBON AUHAMWUKK Knumata. MoxHo u 'r ":]."F‘ : il

KOHCTaTMpoBarth, 410 3a 100 sieT TemnepaTtypa Ha paccmar- @ :: ".1 S "l s

puBaemoii Tepputopun Bbipocna Ha 0.97Co, a HauuHas ”! Tr P 1L | | ||| .}I | ||‘ 5

€ 1965 — Ha 3,8Co. Hayano Beka 6bl0 X0NOAHLIM, 3aTEM 20 I Al I -r-'."'l et h-" h'f'r

HAaCTyNWIo noTenieHue ¢ Makcumymom B 1936-1939 rogax. LR LRI AR el l"l ] "-'-' <1 it | '.J ik

370 noTenneHne B NepBoii nososuHe 20 BeKa WMPOKO 06- § 30 vl T ' y f,

CyXpanacb B Hay4yHow nutepatype, u akagemuk J1.C. bepr il :—': l l 1 I | |

KOHCTaTMpoBa ero OKOHYaHMe 1 Hayano NoXoN0AaHNS, OT- :5

MEeTUB, YTO Oyayllee HUKOMY Hen3BeCTHO. PocT Temnepary- " |

pbl, Ha4MHas ¢ 1965 roaa, XopoLo BbIpaXeH, HO CpefHe ro- § E E E ﬁ E E E E E E § § E ,::1 E § § E % % 2
FRREgt e aeRy "

AOBble, aTeMm bonee cpefHe MHOrofNeTHWe TemnepaTypbl
0YeHb aNeKN OT MaKCMMaNbHbIX TEMNEpaTyp MUKYINHCKO- Toxr
ro MeXNeAHMKOBOroO nepuoja.

" Konnyectso ocapKos, BbINABIIMX EXErOAHO B Teye- . .
e HUE BEKa, W3MEHANOCb OYeHb CNabo, XOTA CNOXHbIA He- Ocaaku 3a roa, / !
— JINHENHBIA TpeH BnonHe peanuctuyeH. Crporas UMKAnY- Annual precipitation
HOCTb He BbIIBNAETCA U B LiIOM: — KOJNYECTBO BbiNas-
KX 0CAfKOB OT roAa K rofly M3MeHsAeTca cyyaiHo.

WTak, Knumat TeppuTOpUM YCTONYMBO BAXKHBIA U NPO- | e
XNafHbIi €O cnabo BblpaXeHHOW NMATUAECATUNETHEN CO- #40 | I
cTaBnAlolLei konebaHua Temnepatypel M 0cafkos. B obuem, 1 [
Ha paccMmaTpuBaeMoi TeppuUTOPUN TEHAEHLMUA MobanbHOMO
noTenaeHns B nocnefHue 40 et XOpOLIO BbIPaXeHa, XoTs
aMnIUTYyAa KonebaHus TEMNEepaTypbl U 0CAAKOB He MpuBe-
2N K KapAUHaNbHbIM 3MEHEHWUAM PacTUTENBHOCTU U hOpM
X03AWCTBEHHOIO MCNO0/1b30BaHNA AaHAWwadTa.

PernoHanbHelli MaKpoKAMMaT TpaHCOPMUpYETCA pe-
nbedomM B pesynbTate nepepacnpefeneHus Tenna W Bna-
M B Me30KNMMar. AKTUBHas pabota pacTUTENbHOrO MOKPO-

ipitation {rmm)
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temneralires < 0

AMHaMMKa KAMMATUYECKUX
nepemMeHHbIX /

Dynamics of climatic variables

Mo MeTeocTaHLMM 3aNOBEAHMK
c 1962 no 2006 roap! /
Zapovednik weather station
data since 1962 to 2006 years

CpeaHsis TemnepaTypa M CyMma OCaAKOB /
Average annual temperature
and sum of precipitation
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ature became higher by 0.97°C; beginning from 1965, by .

3.8°C. The beginning of the twentieth century was cool,
then climatic conditions became warmer with maximum
temperatures in 1936-1939.The warming in the early twen-
tieth century was widely discussed in scientific litera-
ture, and Academician L.S. Berg stated its outset and the
beginning of fall in temperature. He noted that our fu-
ture was unknown. The growth of temperature, beginning
from 1965, has been well expressed, but the mean annual
and mean multiyear, particularly, are far from the maximal
temperatures of the Mikulino interglacial period.
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Ba, npeo6pa3oBbIBAET COJHEYHYIO 3HEPrUI0 B HOTOCUHTES,
ucnapeHue u Tenno. Mi3mepeHus TennoBoro NoToka ot no-
BEPXHOCTW 3eMNU CO CMYTHUKA NO3BOJAIOT YBUAETb U3Me-
HeHWe cpepHei Temnepatypa B 3aBUCUMOCTM OT penbeda
(Puc. 11). Ecnn He paccmatpuBath AeTanu, TO O4EBUAHO,
YTO MOpeHHble rpsafbl U 0CObEHHO UX Haubonee BbiCOKUE
YaCTU U I0XKHbBIE CKNOHBI CyLIeCTBEHHO TeMJble, YeM 03ep-
Hble KOTJIOBMHbI. TOYHO TaKXe CO CMYTHWUKOB MOXHO On-
pefennTb OTHOCUTENbHOE COJepXaHWe Bnaru B IKOCUC-
Teme. 3pecb penbed NpoABnAeTCA Kak akTop, nepepacn-
pepensolWMin NoCTynawLLme 3a rof, aTMocepHble 0CafgKu.
N3meHeHus Tenno- u BnaroobecneyeHHOCTU B MPOCTPAHC-
TBE OMpeAensioT pasHoobpasne 3KONOTUYECKUX YCNOBUIA,
COCTaB PacTUTENbHOCTU W XXMBOTHOTO HaceneHus, Guono-
TMYECKYI0 NPOJYKTUBHOCTb, XOf €CTeCTBEHHOr0 camMopas-
BUTUA PacTUTENbHOrO NOKPOBa, GOPMMPOBaHKUE NOYB 3¢-
(heKTUBHOCTb pa3nuyHblx HOPM X03AWCTBEHHOIO MCMNOJb-
30BaHMA 3eMnu. 3anoBefHUK penpe3eHTaTMBHO OTpaxaet
KNUMaT U, COOTBETCTBEHHO, (YHKLMOHUPOBAHME 3IKOCHC-
TeM ANA KNUMaTUyeckoro panoHa tora Banpaiickoit Bo3-
BbllEHHOCTW. B uenom e Ha 3anage TBepckoit oGnactu
MOXHO BbIAENUTb YeTbIpe KIMMATUYECKUX permoHa c pas-
JINYHBIMM COOTHOLEHWUAMM TENA U BAAMW U NOFOAHBIMU YC-
JIOBUSIMU BECHbI. B cpefHeM MOXHO cuuTaTh, 4TO BCE Npej-
CTaBJeHUA O TeYEHUN NPUPOLHBIX NPOLLECCOB, NONYYEeHHbIE
Ha OCHOBe 3amoOBeAHWKa, CnpaBeaauBbl [if TEPPUTOPUM
c paguycom B 50-60 KM.

OTHOCHTeNbHas BbICOTA, 3KCMO3MLus, popMa CK/TIOHa B pas-
NMYHBIX MPOCTPaHCTBEHHBIX MacliTabax nepepacnpepensior
TENso 1 BNary v onpeaensior JIOKaNbHbIN KAMMaT.

Bknap penbeda B popmMupoBaHUe NOKaNbHOIO Kiaumara
OCTaeTcs MpaKTUY4eCcKn MOCTOSIHHbIM B TeYEHME BCero sera
1 Hanbonee xapakTepeH B Mae.

HanbGonee Tennbie 1 cyxue 10XHble U IOro-3anagHble cKilo-
Hbl MOPEHHbIX rPSiA U PeYHbIX A,O0NNH, Hanbonee xonogHble —
NJ0CcKne NoBepXHOCTU MOPEHHbIX rPSA, N AHWLLA KOT/IOBUH.

MpocTpaHcTBEeHHOe BapbUpoBaHue Bnaru Gonee Mo3a-
MYHO, YeM nosie TeMnepatypbl, 3TO U NIOCKNE NOBEPXHOCTU
M LONNHbI PEK M peyveK U YCTYMNbl MOPEHHbIX rpPsA.

The relative height, exposition, the form of a slope in vari-
ous spatial scales redistribute heat and a moisture and deter-
mine a local climate.

The contribution of a relief to formation of a local climate
remains practically constant within all summer and most typi-
cal in May.

Both warmest and driest — southern and southwest slopes
of moraine ridges and river valleys, the coldest — flat surfaces
of moraine ridges and the bottom of hollows.

Spatial variation of moisture is more mosaic, than a field of
temperature, it include flat surfaces and valleys of the rivers,
small rivers, ledges of moraine ridges.

PeAabed 1 me3okAMMaT
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Relief and mesoclimate

' ® TemnepaTypa B Mae / During thelast century, precipitation poorly changed,
although the non-linear trend in their changes is quite re-
alistic. Their strict cyclicity is not revealed, and changes

.~ in precipitation from year to year are accidental.

L Thus, the climate of the territory is stably humid and

Y : sl cool with weakly pronounced 50-year fluctuations in tem-

. ¥ perature and precipitation. On the whole, in the territory

*'# W considered, global warming drawing a great attention of

F e ! 1 the world community has manifested itself weakly. For the

= % time being, it cannotlead to a cardinal reconstruction of
" vegetation and forms of economic use oflandscapes.

' % __wﬁfr. P The regional macroclimate is transformed to the me-

- =2 T soclimate by the relief due to the redistribution of heat

and moisture and to the microclimate by the active work

of the plant cover, which converts solar energy to photo-
' synthesis, evaporation, heat resulting in specific micro-
climate (Fig. 11). The measurement of the heat flux from

A 4 the ground surface using a satellite allows seeing how the

o . . mean air temperature changes related to the relief. If to
= e avoid details, it is evident that the moraine ridges, espe-
cially their tops and south-facing slopes, are warmer than

- thelake basins. Using satellites, one can determine a rela-

' tive content of moisture in an ecosystem. In this case, the
i 1 relief acts as a factor redistributing annual precipitation.

S humidity ] Spatial variation of heat and moisture results in the diver-

: a{ o ; sity of environmental conditions. It determines the com-

P ' position of vegetation and animal population, biological
productivity, natural self-development of the plant cover,
and efficiency of different kinds of economic use of nat-
ural resources. The Zapovednik reflects the climatic fea-
tures and functioning of ecosystems characteristic of the
region of the Valdai Upland. Within Tver oblast, four cli-
matic regions may be distinguished according to different
proportions between heat and moisture and weather con-
ditions in spring. One may consider that the knowledge of
natural processes obtained on the basis of the Zapovednik
is true for the territory of 50-60-km radius.




MoHTaXX a3poPOTOCHMMKOB
(7x7 kM), pbeBpanb 1997 roaa

KatacTtpodmueckme
KAMMaTHU4yeckmne aBAeHnd
N pacCMaTpUBAEMOI TEPPUTOPUM XapaKTepHbI fBa
TMNA OTHOCUTENbHO PELKUX KaTacTpoUUyecKnx sB-
JIEHWiA. 3TO yparaHbl CO CKOPOCTAMU BETpa bonblue
5M/CeK 1 3acyxu, Korna norofHble YCioBUs feTa 6an3Ku
K CTEMHOW UK lecocTenHoi 30He. Bce 3Tu aBneHus peaku
¥ MUMEIOT MOBTOPAEMOCTb NPUMEPHO ofuH pa3 B 10-20 ner,
HO OCTaB/IAIOT 3aMETHbIE Cllefbl.
YparaHbl OblBAlOT ABYX TUMOB: CMEpYW, Npoxopsliue
Mo TEPPUTOPUMN Y3KOM [ANHHOM NONOCON U WUPUHON NpU-
MepHo B 200-300M (Puc. 2), u ppoHTanbHble bypu, He-
PaBHOMEPHO OXBaTbIBAIOLLME NJIOLAAM B HECKONbKO AECAT-
KOB KBagpaTHbIX KUJIOMETPOB. /3 KOCMOCa XOPOLO BULHbI
cnepbl Ux LeATenbHOCTU. YparaHHble BeTpbl B 1936, 1969,
1987 1 1996 rr. BblBANMAN NIECHbIE HAacaXAeHWUs Ha 60/b-
wux nnowansx (Puc. 12-13). Bbicokue cKopocTH BeTpa
NPUBOAAT K MacCoBOMY BbIBafy fieca, onpefensis Hosble
3Tanbl CaMOPa3BMUTUSA 3KOCUCTEM. Pefikue 3acyxu npUBoOAT
K MaccoBoMy ycbixaHuio enn (Puc. 14), kotopoe 0cobeH-
- | HO MHTEHCMBHO Ha Kpasx BETPOBaNoB W BbIPyGOK. Bosib-
LWOi MaccuB eJ10BOro fleca, UCnapss Baary v, Hakanausas
ee B CaMOil PacTUTENLHOCTH, B LLEJIOM Noaaepxusaer 6o-
JIee HU3KYI0 TeMNepaTypy U MeHbLW it aeduunT BIaru ceo-
eil Bo3aylHON cpepbl. Ha BbiBane unu BeIpyGKe Temnepa-
Typa BO34yXa Ha ABa-Tpu rpajyca Bbille, a BO3AYX Cylle.
Enu, pactyiume no ux rpaHuLiaM, B 3TUX YCIOBUSX OKa3biBa-
I0TCA He CNOCOBHBIMM Nepekayatb U3 NOYBLI HE0OXoAUMOoe
KOJIMYECTBO BAAru Ass UX YCTONYUBOI XU3HefesTeNbHoC-
TW NPU BbICOKOW pasHuMLie NOTEHLWANOB AaBNEHUA BAaru —
B Noyse u atmoctepe. [lo 370 Xe npuyMHE U B CMNOW-  cesepo-3anasHOrO HanpasneHus
HOM €10BOM MaccuBe NepBbiMM YChbiXaloT Hanbonee xopo- E’;Zﬂ;:?;Ei;af:fg;ﬁ?g;gﬂa-
WO pacTyliue fepeBbs, BO3BbIWAWMECS HAL IECHBIM MO~  TeppuTopun (2).
norom. JINs 3TUX e 3acylNUBbIX NeT XapaKTepHbl U nec- f(;ftyhmzféfrl;‘i’oﬁh_a?gces e
Hble MOXapbl, BO3HMKAIOWME, BTOM YUCAE, W OT CyXOM  windfall (summer of 1996).
rpo3bl 1 6e3 BCAKOro yyactus yenoseka. Hecmotps Ha To, tLé?:ttogriree;’(t‘z’;‘_e'WOOd'ess
YTO paccMaTpuBaeMas TEPPUTOPUA Ha MPOTAXKEHWUU BCeWt

®OparmeHT n3obpaxkeHms /
Fragment of the image




Mosaic of aerial photographs
(7x7 km) February, 1997

Catastrophic
climatic phenomena

Two types of relatively rare catastrophic phenomena

are characteristic of the territory considered:
hurricanes with a wind speed of higher than 25 m/s
and droughts when weather conditions are close to those
of steppe or forest-steppe zones. All these phenomena are
rare and repeated approximately once every 10--20 years,
but they do notleave any noticeable traces.
Hurricanes are of two types: tornado passing over
a territory by along band of 200--300 m wide and fron-
tal storms non-uniformly covering areas of several tens
square kilometers. The results of their activity are well
seen from the cosmos (Fig. 2). Fortunately, the storm of
1936, 1969, 1987 and 1996 brought down trees over an
area of about 100 km, but did not disturb any settlement
(Fig. 12, 13). High wind speedslead to a mass windfall
determining new stages of the self-development of eco-
systems. Rare droughts result in mass drying out of spruce
* trees, especially intensely in marginal areas of windfalls
and clearings (Fig. 14). Alarge massif of spruce forest,
* evaporating moisture and accumulating it in plants, sup-
ports lower temperature and alower moisture deficit of
= —— the air within the forest In the territory of the windfalls
HETPOHYTble BETpPOBasa- CUJIbHble BETPOBAJlbl - . )
MU y4acTki neca/ undis- (75-85 %)  otAenbHO and clearings, air temperature was usually by 2-3°C high-
turbed by windfalls parts of a wood CTOALLMMU Fpynnamu LepeBbeB er and air was drier than in the forest. When spruce trees
BeTpoBasb HeBOoMbLINX 1 3Ha4YuUTeJIbHbIM HepeXﬂeUQM . b,
e B0 il ynaBluMx creonos/ strong windfalls — growing at the forest edge turn out under such condi-
(80 15 %) /windfalls of small (75-85%) tions, they become unable to use that amount of mois-
ture, which is necessary for their stability at a high dif-

groups of trees (up to 15 %) 04€eHb CUTbHbIE
BETPOBAsibl CO 3HAYM-

0Y4eHb cflabble

BeTpOBanbl/very weak TebHbIM nepexneqczjh? TlTBoj y ference of moisture pressure potentials in soil and in the
indfalls (15-25% nos /very strong windfalls wit .
e B ; B EiGrTheahifbitadeie i runka atmosphere. In a dense spruce forest, well growing trees
e (C;";Z'S (fjf;;’\‘,’fe?'l'(b' a1 and raising above the arboreallayer are firstly dried out
windfalls (25-45 %) seTposans! 6es nepe- for the same reason. As usual, forest fires also occur in
XJlecta CTBonoB /very strong .
] pﬁ3gwe TeHn/sharp windfalls without foldover of trunks ~ droughty years. They may arise from «dry» thunderstorm
SNadows . o o . .
Gonora, xosaincTeerHble  Without any human participation. Despite the fact that
cpefHne BeTpoBasibl 3eMn / bOgS, th t 't _d d A l - t d
(45-75 %) /averages B Eiai o e territory considered was excessively moistened over

windfalls (45-75 %) the entire age period described, forest burned periodi-




CocTosiHMe pacTUTEAbHOCTM
Ha MecTe BeTpoBaAa B 1998 r
Condition of vegetation

on a place of a windfalls in 1998

WCTOPUSA KMMena B OCHOBHOM W30bITOYHOE YBNAXHEHMe,
JleC NepuoAMYECKM FOpen 0 YeM, B YACTHOCTH, YKa3blBaKOT
c/ou yrneii B NoYBe W cNou 0OYINEHHbIX OCTaTKOB pacTe-
HUWil B 6onoTax. Hanbonee cylecTBeHHbIE IECHbIE NOXKAPbI
ObinM B KOHUE 90-x rofoB 19 Beka, B 1939r. 1 1999r. 3T
eCTecTBeHHble KaTaCcTpodbl B LIENOM He ABNAIOTCH HEOObIY-
HbIMU U PACTUTENBHOCTb CPABHUTEJNIbHO 6bICTp0 3aje4ynBa-
€T HaHeCeHHble el PaHbl.

CocTogHMe pacTUTEABHOCTH
HernoCcpeACTBEHHO MOCAE BETpOBaAa
1996 roaa /

The condition of vegetation direct after
windfalls 1996

[lopora Ha CTapocenbe, ApumepHo 300 M oT npocekn 96-97. Kpan BblBaNa

CocTo9HMEe pacTUTEAbHOCTH
Ha MecTe BeTpoBana B 2006 r /
Condition of vegetation

on a place of a windfalls in 2006

. [lopora Ha CTapocenbe, 0Kono KBapTasbHOro cronba 95-96
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YcbIxaHue eAn Ha rpaHuLe BeTpoBaAa /
Dry out of fur-trees on border of windfalls

i

KCeprus Unu nonesHas paboTa Ha3eMHOM CUCTeMbI B MPEOOPa30OBaHN
COMHEYHON pafyuaLmmn B OCHOBHOM OTpaXaeT 3aTpaTbl SHEPr1m Ha Mcnape-
HWe. Hencrnonb3oBaHHas SHeprs paccemBaeTcs TEMIOBbIM MOTOKOM U Of-
pefenser Temnepartypy. Yem bornblie McnapeHue, TeM HKe Temnepatypa.
/I3MepeHus NokasblBaloT, HTO TeMmepaTypa Ge3necHbIX TePPUTOPWIA: JTYToB 1
BEPXOBbIX OOMOT B CPeAHEM MOYTH Ha HYeTbipe rpafyca Bbille, YeM Temrepa-
Typa CTapbiX €10BbIX JIECOB, a TEMMEepPaTypa Ha BbiBasiax Bbile Oonee Yem Ha
oavH rpapyc. Yem GorbLie niollaab BbiBana, TeM BbiLLe TeMMepaTypa..

Ha rpaHuLiax BbIpyOOK 1 BbIBANIOB B SKCTPEMasbHO CyX1e rofbl Xa-
paKTePHO YyCbiXaHWe enel, TOHHO Takxke FMOHYT Ha BbiBanax eAuHMYHbIe
COXPaHWMBLLECS AePeBbS.

B =

cally. The charcoallayers in the soil and carbonized plant
residues in bogs are evidence of it. Most essential forest
fires were in the end of the 19 century, in 1939 and 1999
years. As a whole, these natural catastrophes are usual,
and vegetation is relatively fast restored.

Npeobpa3oBaHMe COAHEYHOM pasnaLmnm
OCHOBHbIMM TUMaMM MOACTUAAIOLLIENA MOBEPXHOCTH
3a NnepuoA BereTaumm rno U3mMepeHmam co CryTHUKA
Transformation of solar radiation by the basic

types of a subbase for the period of vegetation

by measurements from the satellite
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Exergy or useful work of ground system in transformation of solar radia-
tion basically reflects expenses of energy for evaporation. Not used energy
dissipates a thermal stream and defines temperature. The more evaporation,
the below temperature. Measurements show, that temperature of wood-
less territories: meadows and raised bogs, on the average almost on four
degrees higher than temperature of old fir forests, and temperature on sites
of windfall higher on one degree. The more is the area of inrush, the higher
is the temperature..

On borders of cleared space and inrushes in extremely dry years it is
characteristic dry out of fur-trees is typical, on a windfalls the individual
trees also perish.

33



dCTUTEAbHOCTb N1 ee AMHaAMMKa

WAOBOM COCTaB U BUAOBOE 6OraTcTBO pacTuUTENb-

HOCTW, KaK M ApyrMx OPraHUM3MOB, eCTb (QYHKUMSA

MaKpOKNMMaTa, CTPYKTYpbl penbeda M YeTBepTUY-
HbIX OTJIOXEHUI (NPeobpasyioWmUx MUKPOKIMMAT B KNUMAT
MeCTOO00MTaHUM), MUHEPAN3aALMN BHYTPUMOYBEHHbIX BOA
1 UCTOPUM Pa3BMTUA pervoHa, BKIIOYAA M3MeHsAloLeecs
B/NAHWNE X03AWCTBEHHOW AEATENIBHOCTU.

Mo mepe M3MeHeHWA MAaKPOKNMMaTa U3MEHANACh U pac-
TUTENbHOCTb. 3TV U3MEHEHUSA MOXHO MPOCNELUTb OT Hayana
MuKynuHckoro Bpemenu (Puc. 15). B Haubonee xonopHole
nepuopbl OnefeHeHns 3pech 6blIM pacnpocTpaHeHbl be-
pe30Bble pefKoiecbsl C KYCTapHUKaMKU M pa3BUTbIM KyTap-
HUYKOBO-TPABAHbLIM MOKPOBOM (MepPUIALUANLHO-CTENMHbIE
coobuiecTsa v pegkonecbs). B mexcraguanax Banfaincko-
ro ONefeHEHUss OHW CMEHSANNCb COCHOBO-UCTBEHHUYHbI-
MU pepKonecbamu. B nepuon MUKYNMHCKOTO KNumatuyec-
KOro OnTUMyMa Ha TEpPUTOPUM FOCNOACTBOBANN TUMUYHbIE
WWPOKONIUCTBEHHbIE JIeca, MOXOXWe HaTe, 4TO pacnpo-
CTpaHeHbl B HacTosillee Bpemsa Ha loro-3anage benopyc-
cun un Ha tore lMonbwu. B oTHOCMTENbHO XONOAHOE NOC-
NlefleiHMKOBbE ObIIM pacnpoCTpaHeHbl enoBble NanopoT-
HWKOBO-C(arHoBblE Jleca, CMEHUBIUMECH COBPEMEHHBIMM
WMPOKOIMCTBEHHO-XBOWMHbIMU. Ha npoTaxeHun Bcen wuc-
TOpPUU, 3aMUCAHHOW B MblIbLE U OCTAaTKax PaCTEHUM, MOXKHO
KOHCTaTMpoBarth, 4To (iopa nocreneHHo obeaHanach. He-
KOTOpPbIe BUAbl PACTEHMW, XapaKTepHble A MUKYIUHCKOrO
BPEMEHMW, MCYE3NN NOAHOCTbIO, APYrue Kak, Hanpumep nuc-
TBEHHULA, Kegp cubMpCKuii, rpad, BogsaHON opex pacnpo-
CTpaHeHbl Ha BeCbMa yaaneHHbIX TeppuTopuUaXx.

B HacTosAwee Bpems (nopa 3anoBefHMKA TUMUYHO €B-
poneickas, BkIlOYaeT B cebs HaubGonee XapaKTepHble
BUAbI U 6ejHa OTHOCMTENbHO APYrUX NECHbIX TEPPUTOPHUIA.
OHa copepXunT 546 BMLOB BbICWIMX COCYAUCTBIX PACTEHMUIA,
npuHagnexaiwux k 88 cemeiicteam u 275 pogam (BKnio-
Yas 6 BMAOB KyJbTYPHbIX M OAMYaBWHKX). Hanbonee pas-
HOOGpa3Hbl CeMeiicTBa CNoxHoLBeTHbIX (59 BUAOB, 11,0 %)

Homep Tvna / Number of type
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Vegetation and its dynamics

he species composition and species richness of veg-
Tetation, as well as of other organisms, is a function

of macroclimate, structure of the relief and Quater-
nary deposits transforming microclimate and climate of
habitat, mineralization of intrasoil water, and history of
the development of the region, including the influence of
human economic activity.

Along with the microclimate, vegetation also changed.
These changes may be traced from the beginning of the
Mikulino time (Fig. 15). In the coldest periods of the Val-
dai glaciation, sparse birch forests with shrubs and well-
developed dwarf shrub-grass cover (periglacial steppe
communities and thinned forests). Between the stages
of the Valdai glaciation, the territory studied was covered
with pine-larch. In the period of Mikulino climatic opti-
mum was dominated typical broad-leaved forests similar

' to those that are widespread in southwestern Belarus and

southern Poland at the present time. In cool periods af-

. ter the glaciation, fern-sphagnum spruce forests replaced
. by the present broad-leaved forests. The history described
'in pollen and residues of plants shows that the flora grad-
‘ ually became poorer. Some plant species, characteristic

of the Mikulino time completely disappeared, other ones,

' aslarch, Pinus sibirica, hornbeam, and water chestnut are

distributed over distant territories.

Nowadays, the flora of the Zapovednik is typical Euro-
pean and relatively poor as compared to the flora of other
forested territories. It includes 546 higher vascular plants
of 88 families and 275 genera (including 6 species of cul-

tural and feral). The Compositae (59 species, 11 %) and

Gramineae (51 species, 9.5 %) families is the most diverse
ones. Sixteen species are trees, 22 — shrubs, 12 — dwarf
shrubs, 490 — herbaceous plants (378 perennial, 43 bien-
nial and triennial, and 69 annual species). About 32 % of
the species are forest, 30 % — meadow, 11 % — coastal
ones, 8 % — helophytes, and 2.5 % aqueous species.

-

-



¥ 3nakoBbix (51 Bug, 9,5%). [lepesbeB — 16 BUAOB, Kyc-
TapHUKOB — 22, KYCTapHUYKOB — 12 1 TpaBAHUCTLIX pac-
TeHun — 490, 3 KOTOPbIX MHOTONETHUX — 378, [BYX-Tpex-
NIEeTHUX — 43, ofHoneTHux — 69 BupoB. Okono 32 % Bu-
poB — JnecHble, 30% nyroeble, 11% npubdpexHsie, 8%
6onoTHbIE U 2,5 % BOAHbIE.

Onopa necos o6pazoBaHa GopeasbHON rPynMnom, Wn-
POKO PacnpoCTpaHEHHON B TaeXHoW 30He. 3pecb OHa
npencTaBfieHa  Kak roNapKTUYEeCKUMWU W eBpoasuatc-
kumu Bugamm: kucnuua (Oxalis acetosella L.), manHuk
(Maianthemum bifolium L.F. W. Schmidt), ceamuyHunk
cegmuyHuk (Trientalis europaea L.), yepHuka (Vaccinium
myrtillus L.), 6pycHuka (Vaccinium vitis-idaea L.), rpywaH-
ku (Pyrola minorn L., Pyrola rotundifolia L.), Tak u BocTou-
HoeBponencko-cnbupckummu: bopel, ceBepHsblit Aconitum
septentrionale Koelle, sedge (Carex globularis L.), umH-
Ha (Cinnalatifolia Treevir), nogMapeHHMK TPEXLBETKOBBI
(Galium triflorum Michx.) HemopanbHas rpynna — o6biy-
Ha W WWPOKO NpeAcTaBieHa eBPONeiCKUMU BUAAMU: —
AcMmeHHMK aywuctbid (Asperula odorata L (Scop.)), me-
pyHuua HesicHas (Pulmonaria obscura Dum.), KonbiTeHb
(Asarum europaeum L.), ocoka necHas (Carex sylvatica
Huds.), neyenouyHuua (Hepatica nobilis Mill.), nponec-
HUK MHoronetHuin (Mercurialis perennis L.), 3eneHuyk
xentbll (Galeobdolon luteum Huds.), nuna (Tilia cordata
Mill.), newmna (Corylus avellana L.), Bassl (Ulmus glabra
Huds. n Ulmuslaevis Pall.). Pexe BcTpeyatotcs cpegHees-
porenckue: cepaedHuk nssunuctolii (Cardamine flexuosa
With.) 1 BocToyHOEBponeickue BUAbI: NIOTUK KaLybCKMil
Ranunculus cassubicus L. EBpocubupckue anemeHTsl dno-
pbl €CTb B OMYLWeEYHO-YroBbIX, NPUOPEKHBIX U HONOTHBIX
pacTUTENIbHbIX COOOLWECTBAX, a TaKKe B KOPEHHbIX Yep-
HOOJIbXOBbIX, TPABAHO-O0NOTHLIX Necax: 604sK OropoaHbiii
(Cirsium vulgare (Savi) Ten.), ckepaa cubupckas (Crepis
sibirica L.), BeiiHuk TpocTHuKoBUAHbIN (Calamagrostis
arundinacea L. (Roth.)), msaTtnuk pacctaBneHHelit (Poa
remota F.), maHHuK nutoBckmit (Glycerialithuanica Gorski),

o e

weixuepus 6onotHas (Scheuchzeria palustris L.), 6eno-
KpbinbHUK 6onoTHbIN (Calla palustris L.), ropew, 3meuHblit
(Polygonum bistorta L) .

Gnopa MOx000pa3HbiX BecbMa MNpeACTaBUTENbHA
¥ BKAtoyaet 195 BupoB., 3 HUx 150 BUAOB MXOB (BKNloyas
22 Bupaa poga Sphagnum) u 45 BUAOB Ne4YeHOYHUKOB, 140
ANUBUTHBIX (PACTYLLMX HA fePeBbAX) BULOB IUWANHUKOB.
Onopa rpuboB, K COXKaneHuto, NoJHOCTbIO He MHBEHTapH-
3upoBaHa. N3BecTHo 137 BUAOB uTONATOreHHbIX rPUBOB.

B MexayHapoaHyio KpacHyto kHury MCOI BknioyeH Bce-
ro OfMH BUJ pacTeHUit: bawmayok HacToswuii (Cypripedium
calceolus L)., B KpacHyto kHury Poccuu — exeBuK Kopas-
noBuaHblii (Hericium coralloides Pers.), ocuHoBuK Geblil
(Leccinum percandidum Vassil.), nuctoBatble nuwaiHu-
ku nobapus neroyHas (Lobaria pulmonaria L.), meHeray-
uus npobypaeneHHas (Menegazzia terebrata Hoffm.),
a 13 canpoduToB 13 CEMeiCTBa OpPXMAHbIX — HafbopoA-
HUK 6e3nucTHblit (Epipogium aphyllum F.W.Schmidt).

NHBa3MOHHbLIX BMOB PaCcTeHU CPaBHUTENIbHO HEMHO-
ro. 3T0 TMNUYHble BUAbI NYTOB U BbINACOB: Pe3yXOBUAKA
Tans (Arabidopsis thaliana L.), ryniBHUK eKapCTBEHHbIIA
(Sysymbrium officinale L), ropowek Bonocuctbiin (Vicea
hirsuta L.), auctHuk uukyTHbI (Erodium cicutarium L.),
bopuesuk cubupckmit (Heracleum sibiricum L.), nogo-
poxHuk cpegHuit (Plantago media L.), ckuppaa kpoBenbHas
(Crepis tectorum L.), enTywHuk AeBkonHbIA (Erysimum
cheiranthoides L.) wnanyatka rycuHas (Potentilla
anserina L.).

Yucras npoaykumus pactutenbHoctn (obliee konuyec-
TBO YIEPOAa, HAaKOMIEHHOrO B pe3ysbTate GOTOCUHTE3a,
33 UCKJIOYEHMEM BbILENSAEMOr0 PacTeHUAMU B mpoliecce
AbIXaHUs) OLEHWMBAETCA MO JaHHbIM M3MEPEHUN CO cryT-
HWUKa B 06beMe 458,8 I Ha KB.M WK 4,588 TOHH Ha ra. Eciu
AOMYCTUTb, 4TO OOMbLUAA YACTb MPOAYKLMM CBA3AHA C Ha-
KomnJjeHWeM LpeBecuHbl, TO B rof Hakanaueaetcs okono 15
Ky6. M Ha ra. 31a Ta OCHOBa, KOTOpas onpefesser Becb 61o-
NIOTUYECKUI NoTeHUMaN TeppuTopun. Bes aHeprus, cBa3aH-




The forest flora is mainly composed of the boreal group * .

of species widespread in the taiga zone, such as Holarctic
and Eurasian oxalis (Oxalis acetosella L.), beadruby (Mai-
anthemum bifolium L.), starflower (Trientalis europaea
L.), bilberry (Vaccinium myrtillus L.), clusterberry (Vaccin-
ium vitis-ideae L.), and pyrola (Pyrola minor L., Pyrola ro-
tundifolia L.), East European-Siberian aconite (Aconitum
septentrionale K.), sedge (Carex globularis L.), woodreed
(Cinnalatifolia Tr.) and sweet-scented bedstraw (Galium
triflorum M.). and species of the nemoral group — Eu-
ropean: star grass (Galium odoratum L.), lungwort (Pul-
monaria obscura Dumort.), asarabacca (Asarum europae-
um L.), sedge (Carex sylvatica Huds.), beefsteak (Hepati-
ca nobilis Mill.), dogs>s-mercury (Mercurialis perennis L.),
archangel (Galeobdolonluteum Huds.), tillet (Tilia corda-
ta Mill)., hazel (Corylus avellana L.), elm (Ulmus glabra
Huds. and Ulmuslaevis Pall.), more rarely occurred mid-
dle European cuckooflower (Cardamine flexuosa With.)
and East European buttercup (Ranunculus cassubicus L.)
" Euro-Siberian elements of the flora are present in mead-
ow (forest edge), coastal and bog plant communities, as
‘well as in alder swamp (Alnus glutinosa) and paludal for-
est: thistle (Cirsium vulgare Ten), hawkss-beard (Crepis si-
birica L.), reed grass (Calamagrostis arundinacea L.), blue-
grass (Poa remota Forselles), manna (Glyceria lithuanica
Gorski), Scheuchzeria palustris L., wild calla (Calla palus-
tris L.), snakeroot (Polygonum bistorta L.).

The flora of moss-like includes 195 species: 150 moss
species (22 species of the Sphagnum genus) and 45 spe-
cies of Hepaticae; 140 species are epiphyticlichens (grow-
ing on trees). Unfortunately, the flora of fungi has not ful-
ly inventoried. 137 species of phytopathogenic fungi are
known.

Only one plant species — yellow lady»s slipper (Cyp-
ripedium calceolus L.) is included into the Red Book of
the International Union for Conservation and Natural Re-
sources IUCN. The fungi, Hericium coralloides Fr. and Lec-




Has CyrnepofoM, HaKOMIEHHbIM pacTeHWsMM, Nepepacn-
pefenseTcs no Lenam NUTaHMA M onpefenseT CA0XHOCTb
1 hyHKLMOHUPOBaHWe 3KocucTembl. B cpegHem, B nocnen-
Hue 20 net, B CBA3M C yBENIMYEHMEM TeMnepaTyp NpoayK-
uua pactet (Puc. 16). 3a Becb nepuop HabniopeHnit, Ha-
4yuHaa c 30-x rofloB MPOLWJIOr0 BEKa, 3aMeTHbIX M3MeHe-
HWA BUAOBOFO COCTaBa PACTUTENbHOCTM HE MPOM3OLIIO.
Ho Bce-Taku B 30-x rogax 60TaHMKM CneuuanbHO U Twa-
TENbHO WUCKaNU SICEHb W He 0OHAPYXMIW €ero Tam, e OH
B HacToslLee BPEMA BXOAWUT B APeBecHbIN noaor. B HacTo-
Allee BpeMA BO3PACT ITUX JepeBbeB He npeBbilwaeT 60 neT.
B Te e roabl Bo306HOBAEHME Ay6a OTMEYanoch Kak oT-
HOCUTENbHO 06bIYHOE SIBNIEHME, A B HACTOALee BpeMs oy6
BCTPEYaeTCs 0YeHb PEAKO, a BO30OHOBAEHUE ero npakTy-
YeCKM OTCYTCTBYET.

MpoAYKTMBHOCTb W YCTOMYMBOCTb KAXKAOro BMAA pac-
TEHUI cneuu@uUYHO 3aBUCUT OT KOJIMYECTBA CBETa, COOT-
HOWEHUA Tenia W BNark W NUTATeNbHbIX CBOWCTB MOYB.
06bIYHO B COOOLECTBE PACTEHMIA TOCMNOACTBYIOT T€ BUABI,
BJ1S KOTOPbIX 3T YCNOBMA Haunydwwue. YCNOBUA KU3HM
pacTeHuii B COOOLLECTBE ONPEAENAIOTCA HE TONbKO CBOIAC-
TBaMU MECTOOBUTAHUSA, HO U CTafMell ero cCamMopasBUTHUS.
CeToniobuBble BUAbI, 3acensiolyne OTKpbITbIE NPOCTPaHC-
TBAa NOCTEMEHHO BbITECHAIOTCA TEHEBLIHOCAUBLIMYU, LaXe,
€C/IU BN1Si HUX UCXOAHbIE YCNOBUSA MECTOOBUTAHUA HECKOb-
KO Xy>Ke, YeM AN MepBbIX.

B LlefioM MaKpoOKAMMAT permoHa onTUManeH Ans OCUHbI,
Oepesbl, CEPOI 0NbXM, €K M YepHON onbxu. lepBbie Tpu
BUA — CBETO/OOMBLIE U 0OLIYHO TOCMOLCTBYIOT HA nep-
BbIX CTafMAX Pa3BUTUsA cooblecTBa Ha 6ONbWKX MO NO-
Wwaan BblBanax U BblpyOkax u yepes 60-80 neT yctyna-
I0T CBOE MEeCTO pacTyluei MOoA X MOJ0roM TeHeBbIHOCIU-
BOM enun. BycnoBusax 3anoBefHUKa OTAenbHble AepeBbs
enun nog AeicTBMeM BeTpa HauyMHAlOT BbiNafaTh B BO3pac-
Te 80-90 net u maccoso B 100-120. B 3acywnusbie rofpl
NPOUCXOAUT YacTUYHOE WX ycbixaHue. B obpasoBasmecs
OKHa BHOBb BCENAIOTCA CBETONOOMBbIE BUAEI, @ €C/IM OKHA

Cxema TUMOB AaHALIATHOrO Nokposa /
Landcover types

MopeHHble rpsabl / Glacial ridges

1. HemopanbHble (C WMo, KeHoM v BA30M) U LUMPOKOTPaBHbIe
(c nybpasHbiMy Brgamu) enbHukn / Nemoral (linden, maple, elm
and grassy fir forests (with oakwood species)

2. TanopoTHMKoBble enbHUKI / Firforests with ferns

3. Monogble 1 cpefHe BO3PACTHbIE MENKONNCTBEHHbIE Neca Ha
MecTe HemoparbHbIX efbHUKOB / Young and middle aged small-
leaved forests in place of nemoral fir forests

4. 3eN1eHOMOLLHbIE, KUCIUYHbIE, YHEPHUYHO-KUCTINYHBIE 1 YePHNY-
Hble enbHKKK / Greenmoss, oxalis, bilberry-oxalis and bilberry fir
forests

®dnioBro-rnsLManbHble 03epHble koTnosuHbl / Fluvioglacial
limnic hollows

5-7. YepHu4Hble 11 CharHoBO-4YepHUYHbIe enbHUKK / Bilberry and
sphagnum-bilberry fir forests

8. CharHoBble 0COKOBO-OpYCHMYHbBIE C DONOTHLIMU KyCTapHUYKaMm
cocHskn / Sphagnum sedge-cowberry pine forests with peatbog
dwarf shrubs

9. BepxoBble cdarHoBble 6onota / Sphagnum peatbogs
BesnecHble / Deforested

10. fapu v BbIBanb! / Fires and windfalls

11. BnaxHble fyra v ceexue Bbipyoku / Meadows and fresh cuts
12. 3abpolueHHble natwHn 1 nactbuia / Derelict fields and pas-
tures

13. MaLlHW, CeNbCKO-XO3SNCTBEHHbIE 3eMN, CENUTLODI, Loporu /
Arable lands, rural areas, settlements and roads
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cinum percandidum Vassilk.lichens:lobar pneumonia (Lo- .

baria pulmonaria L., Menegazzia terebrata Hoffm. and
Epipogium aphyllum F.W.Schmidt) from Orchidacea are
included in Russian Red Book.

There are few invasive plant species. These are typ-
ical meadow and pasturable plant species: Arabidopsis
thaliana L., bankweed (Sysymbrium officinale L.), stran-
gle-tare (Vicea hirsuta L.), filerie (Erodium cicutarium L.),
hogweed (Heracleum sibiricum L.), fire-leaves (Plantago
media L.), Crepis tectorum L., treacle mustard (Erysimum
cheiranthoides L.), and silverweed cinquefoil (Potentilla
anserina L.).

The net plant production (the total carbon amount re-
sulted from photosynthesis, except for carbon spent for
respiration) estimated based on measurements made
from a satellite is about 458.8 g / m2 or 4.588 t / ha. Since
most of the production is related to the wood, its accu-
mulation amounts to about 15 m?® / ha. This is the basis,
which determines the total biological potential of the ter-
ritory. The total energy related to the carbon accumulat-
ed by plants is redistributed along trophic chains and de-
termines the complexity and functioning of an ecosys-

" tem. For thelast 20 years, due to raising temperatures, the

plant production has been increased (Fig. 16). For the
whole period observed, beginning from the 1930s, no visi-
ble changes in the species composition of the vegetation
occurred. However, in the 1930s, botanists did not find ash
trees in the places, where it is in the trees canopy. Nowa-
days, the age of these trees is 60 years. At the same time,
oak was usually regenerated, but nowadays, it occurs rare-
ly and its regeneration is practically absent.

The productivity and stability of each plant species
depend on illumination, soil nutrients and relation be-
tween heat and moisture. In a plant community, those
species predominate, for which environmental conditions
are the most favorable. The conditions of plant growth
in a community are determined not only by specific fea-
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He BeJNKM, TO Pe3KO YCKOPSETCA POCT MOJOLbIX enei, co-
XPaHMBLIMXCA MOA COMKHYTbIM MOJOrOM CBOWUX pojuTe-
Nei, 1 NpoLecc NOBTOPATCA BHOBb. ECTECTBEHHbIN €N0BbI
Jlec COCTOMUT U3 COMETaHUI TaKUX Pa3HOBO3PACTHbLIX NATEH,
CMEHSAIOLWMX ApYr Apyra B NPOCTPAHCTBE U BO BPEMEHM.

[Mbenb eneit Npy OCTUXEH UM HEKOTOPOTO KPUTUYECKO-
ro BO3pacTta onpefenserca 3aMeTHbIM CHUXEHUEM YUCTOM
NPOAYKLMM U 3aTpaTamMu 6obLUIEi YacTW IHEPrUW Ha ucna-
peHue Bnaru. JINCTBEHHbIE MOPOLbl pacxoayloT nary 60-
flee 3KOHOMHO U MX YucTasa MPOAYKLUMA B CPELHEM Bbille.
W Bce Taku B YCNOBUAX YMEPEHHOr0 YBNAXHEHUS HA Bbl-
MyKNbIX CKIOHAX MOPEHHbIX PAf OYeHb PefKo, HO COXpa-
HAIOTCA HebONbLIME YYACTKN eNbHUKOB C BO3PACTOM bosee
200 ner.

TakoBa 0613 aBTO LMKAMYECKas CXeMa AMHAMUKM iec-
HOro co06LLeCTBa, MAN0o 3aBUCALLASA OT YCIOBMUII MECTOOOM-
TaHuA.

Ectb HekoTOpoe oblee npaBuio, YeM GbiCTpee AepeBo
pacTert, TeM MeHblue XuBeT. [pn 3TOM pa3Hble BUAbI aepe-
BbEB MPW OLHOM CKOPOCTU POCTAa MOFYT MMETb Pa3HYI0 MakK-
CUManbHYI0 MPOLOMKUTENBHOCTU XM3HW. EBponeiickue
feca B OTAUYME OT XBOWHO-LWMPOKONNCTBEHHbIX SIECOB Ora
[anbHero BocToka u necos CeBepHoii AMepukn 0bpa3oBa-
Hbl IpeBECHbIMM NOPOAAMMU C OTHOCUTEIbHO KOPOTKUM KU3-
HEHHbIM LMKAOM. 3Ta XapaKTepHas 4YepTa NMUOHEPHbLIX BU-
[LOB, ObICTPO 3acensBLMX OrPOMHbIE MPOCTPAHCTBA, NepUo-
AMYECKM 0CBOOOXAABIIMECS U3-NOA NeAAHOTO NOKPOBa.

Ecnv cnepoBath no rpagueHTy Tenna 1 Bnarv, To Ha Ha-
ubonee ApeHUpyeMbIX yacTax MopeHHbx rpag (Puc. 16,
17), Ha uX Hanbosee BO3BbLILEHHONM YACTU W BbINYKMbIX
C/IOHAX C YMEPEHHbIM yBNaXHeHUEM M Haubonee BbICO-
KUM YPOBHEM TEMI006ECNEYHHOCTU PacnpoCcTpaHEHbl He-
MOpanbHble efoBble neca Cy4yacTueM BA3a, UMbl U Kie-
Ha C XOpOLWO pa3BUTHIM KYCTAPHUKOBBIM SIPYCOM W3 Ne-
LWMWHbI, C TPAaBAHLIM MOKPOBOM U3 TUMUYHBIX €BPONENCKUX
BUAOB. [1N5 OKOH U BbIBANOB XapaKTepHa W psabuHa wWu-
POKO pacnpocTpaHeHHas no Bcei Tepputopuu. Ha BOrHy-

HemopaabHble (C AMNO, KAEHOM 1 BA30M)
M LIMPOKOTPaBHbIe (C AYOpaBHbIMU BMAAMM)
eAbHMKM / Piceeta composita

En: Complex spruce forest

AepHoBOo-cAabo,
CpeAHenoA30AUCTasi raeeBatas /
Dystri-Epi-Endogleyic Podzols




A€epHOBO-NMaAeBO-CpeAHe-
cAabo noasoamncras /
Dystri-Epi-Endogleyic Podzols

[1anopoTHMKOBbIE eAbHMKM /
Piceetum dryopteridetosum
En: Fern spruce forest

———

tures of habitat, but also by the stage of its self-develop-
ment. Light demanding plant species that occupy open ar-
eas are gradually forced by shadow-resistant ones despite
the fact that the initial habitat conditions for thelatter
areless favorable than for the former.

The climate of the region is optimal for aspen, birch,
gray alder, spruce, and black alder. The first three species
arelight demanding and, usually, they predominate at the
first developmental stages of a community over vast areas
of windfalls and clearings. In 60-80 years, they give place
to spruce grown under their canopy. At the Zapovednik, in-
dividual spruce trees at an age of 80-90 years begin to fall
out under the action of wind. At the age of 100-120 years,
the dieback of the trees is the most intense. In droughty
years, some trees dry out. The gaps formed are occupied
bylight demanding plant species again. If the area of the
gaps is not great, the growth of young spruce trees pre-
served under the earlier dense parental canopy is activat-
ed and the process is repeated again. A natural spruce for-
est is composed of different-aged plant communities re-
placing each other in space and time. The death of spruce
trees on reaching their critical age results in a decrease in
the net production and high-energy expenditures for wa-
ter evaporation. Deciduous tree species spend water more
economically, and their net production is higher, on aver-
age. Nevertheless, under conditions of temporary moist-
ening, on convex slopes of moraine ridges, some small ar-

. eas of 200-year-old spruce forests are rarely preserved.

That is the total autocyclic scheme for the dynamics of
forest community weakly related to habitat conditions.
There is some general reqularity: the faster the tree
grows, the shorter itlives. At the same rate of growth, dif-
ferent tree species may have differentlife duration. Euro-
- pean forests, unlike forests of the Far East and North Amer-
ica, are composed of woody species with a relatively short
ife cycle. Thisis a characteristic feature of pioneer species
that fast occupy vast areas that are released from ice.
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ThIX CKNIOHAX, C BbIPaXEeHHbIMWU NEPUMOAAMM 3aCTONHOIO YB-
NaXHEHUSA, 3TN Nleca CMEHAIOTCA eNbHUKaMU NanopoOTHUKO-
BbIMW C BA30M W OTAE/NbHLIMU OYEHb KPYMHbLIMU OCUHAMM,
a B YC/IOBUAX MOBbIWEHHOW MWUHEPANU3aLUN TPYHTOBbIX
BOZ B HUX MPUCYTCTBYET sficeHb. HemMopanbHble BUAbI TPaB
00bIYHbI, HO HE CTO/Ib 3aMETHbI.

ENbHUKKM Ha MOCKOBCKOW W BafifalCKON MOpeHax He-
CKONbKO OTAMYAKOTCA Apyr OT Apyra. MopeHHbli CyrnHoK
€CTb MPOLYKT MHOTOKPaTHOrO MEepeMellBaHUA [APEBHUX
KOp BbIBETPUBAHUS MOC/IEA0BATENbHO CMEHABLWMUMU ApYr
Lpyra oneaeHeHusMu. Yem fpeBHee MOpeHa, TeM bnuxe
€€ LBET K UCXOLHbIM KPAaCHOLBETHbIM TPOMUYECKUM MOY-
BaM ¥ TeM 6onbllue B Heil KApOOHATOB U 0BNOMKOB M3BECT-
HAKa. B Kaxaoe MexneaHnKoBbe KapOOHATbI YaCTUUHO Bbi-
MbIBaNNCh, U POPMUPOBANCH OpPraHNMYECKMiA FyMyCOBBIN ro-
pu30HT. [Mocnenytoliee onefeHeHe BHOBb NepeMeLlnBano
CYFUHOK C FYMYCOM, M OH Tepsin CBOW MCXOAHbIA Kpac-
Hbll LBeT. COOTBETCTBEHHO, MOCKOBCKas MOpeHa B cpefl-
HEM KpacHee, YeM Banpaiickas u 6onee 6orata KapboHa-
Tamu. CnepfoBatenbHO, M €NbHUKKM Ha MOCKOBCKO MOpeHe
| umeloT Yalue 6onee HeMOpanbHON 06K, YeM Ha Banjanc-
" Koit. Ha KaMOBbIX X0/IMax, CJIOKEHHbIX MeCKaMn 1 cynecs-
MU U NEPEKPbITbIX MOKPOBHbLIMU CYINIMHKAMU HEMOPabHble
BUAbl AEPEBLEB U TPaB 00bIYHO BOOGLIE OTCYTCTBYIOT. Tpa-
BSHOM NMOKPOB C/I0XEH B OCHOBHOM BOCTOYHO-eBpoOneiic-
KMMW BUAAMYM, 3 A1 BTOPOFO W TPETLETO APEBECHbIX ApY-
COB XapaKTepHa psduHa.

ToNbKO 3TW JpeHMpyeMble U Tensble MecTooOUTaHUS
B PErvoHe C U3OLITOYHBIM YBNAXHEHWEM, B MaJoi cTene-
HW, BCE e NpUeMieMbl L1 BeLEHUA CeNbCKOro X03sic-
TBa. Pa3MelleHne cylecTBYIOWMX HACENEHHBIX MYHKTOB
1 3a0pOLEHHbIX [epeBeHb, BUAMMOE W3 KOCMOCA, nps-
MO MOKa3blBaeT reoMopdosoruyeckyo 06ycNoBAEHHOCTb
paccenetus (Puc. 2). [lepeBHM B OCHOBHOM pacrosioxe-
Hbl Ha MECYaHbIX U CynecYaHbIX OTN0XEHUAX KAMOB U 030B.
BnosHe NOHATHO, 4TO ManeHbKUE OCTPOBKM «CyLIM» Ha tho-
. He BJI2XKHOTO 3€/1eHOro MOPs MOMM 06ecneymnTs NULWb NpU-

Ayra, nocTerneHHo 3apacraioLime 6epesHsaKamm
(OblBLUIME CEAbCKOXO3SMCTBEHHbIE YTOAbS)
En: overgrown meadows

[loa3o0AncTag (raeesaTtas)
Dystri-Epi-Endogleyic Podzols




ArpoAepHOBast MOA30AUCTAS
Anthric Albe-luvisols

3eAeHOMOLLIHbIE, KUCAUYHbIE
(peAKo), YepPHUYHO-KMCANYHDIE
M YePHUYHbIE eAbHUKM

Piceeta hylocomiosa, P.
oxalidosum, P. oxalido-
myrtillosum, P. myrtillosum

En: greenmoss oxalis bilberries
spruce forest

According to the gradient of heat and moisture, on the
drained parts of the moraine ridges (on tops and convex
slopes) (Fig. 16, 17) with moderate moistening and the
highest heat supply, nemoral broad-leaved-spruce forests
(with an admixture of ash (Fraxinus),linden (Tilia corda-
ta), and maple (Acer)) with the well developed shrub (ha-
zel (Corylus)) and grasslayers composed of widespread Eu-
ropean species are spread. The gaps and areas of windfall
are mainly grown with mountain ash (Sorbus). On concave
slopes with pronounced water stagnation, fern spruce for-
ests with ash andlarge aspen trees grow; on these slopes
where groundwater is mineralized to a greater degree, ash
is an admixture. Nemoral herbaceous species are usual in
the grass cover, but have not domination.

Spruce forests growing on Moscow and Vaidai mo-
raines differ to some extent. Moraineloam is a product of
destruction and repeated mixing of ancient weathering
crusts due to glaciations that replaced each other. The
more ancient the moraine, the closer its color to the ini-
tial.red-colored tropical soils and the greater content of
carbonates andlimestone debris in it. In each interglacial
period, carbonates were partlyleached and an organic hu-
mus horizon was formed. The next glaciation mixedloam
with humus again changing its initial color. The color of
the Moscow moraine is redder than that of the Valdai mo-
raine; it is also richer in carbonate. As a result, spruce for-
ests on the Moscow moraine have more nemoral appear-

¢ ance than on the Valdai moraine. On kames composed of

sands andloamy sands overlain by mantleloams, nemoral
tree and grass species are absent at all. The grass cover
mainly consists of east-European species; the second and
third treelayers are dominated by mountain ash.

Only these drained and warm area in the region with
excessive moistening are suitable for use in agriculture.

The distribution of recent and abandoned villages visible
from the cosmos attests to the settlement specified by
geomorphological conditions. Villages are mainlylocated
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MUTUBHOE HaTypanbHOE X03fMCTBO, HO He YCTOMYMBYIO TO-
BapHYI0 npoaykuuto. mbenb Takux Manbix AepeBeHb U Xy-
TOPOB €CTECTBEHHA U Hen3bexHa.

Ecnn yenosek nepecraer Bo3fenbiBaTb 3eMi0, TO NOC-
TeneHHO HauyMHaeT BOCCTaHABAMBATLCA €CTECTBEHHAA pac-
TUTENbHOCTb. [poLecc Takoro BOCCTaHOBNEHUA AOMKHbBIM
00pa3oM He u3yyeH. Ha Tepputopum 3anoBefHUKA U OX-
PaHHOW 30HbI CYLLECTBYET JOBOILHO MHOMO NalleH, 3a6po-
LWeHHbIX Gonee cTa N1eT Ha3aj U K HAacTOALLEMY BDEMEHN 3a-
pOCLUIMX €NOBbIMU NIeCaMu.

Ceityac Ha mecTe naleH, CEHOKOCOB 1 BbINACOB pacnpo-
CTpaHstoTcs 6GoraTble BUAAMU Pa3HOTpaBHble Jyra, nocre-
NeHHO BbITECHAEMblE KyCTapHUKaMu, 6epe3oil U cepoii onb-
x0M. CKOpoCTb 3TOr0 NpoLecca TECHO CBA3aHa C YC0BUAMY
MeCcTo0bUTaHNA: YeM Tennee, cylue U Horaye NOYBbI, TEM Jy-
ra 6onee yctonumssbl. Jlyra 3aTpayMBaloT OYEHb Mano con-
HEYHON 3HEepPruM Ha MCnapeHue u NPUMEpHO ee MONOBUHY
NepeBOAAT B TEMIOBOKM MOTOK U YUCTYIO OUONOTMYECKYIO
npoayKuuto. ToNCTbll BOMNOK, €XXErogHO HaKanauBaeMbii
13 OTMepLIMX 3/1aKOB, O4eHb NJI0X0 MUHEPANU3YeTCs, CHU-
)as NPOAYKTUBHOCTb, U NOBbIWAET BEPOATHOCTb BO3HUKHO-
BEHUSA BeCEHHUX nasnoB. BeceHHWe nanbl cnocobeTByIOT CO-
XpaHeHuto nyro. Ecnau nx He Bypet, To Bce nyra ¢ ux 6ora-
TO hAOPOM M hayHO! MOCTENEHHO 3aNMyT Necamu.

Ho BepHemca K ectecTBeHHOMY reoMopdoiornyecko-
My Py MECTooOuTaHui. Ha nnockux ycTynax MOpeHHbIX
rpAL, C MepeyBlaXHeHHbIMM MOYBaMU, PaCMpOCTPaHEHbI
TUNKUYHbIE GOpeanbHble 3eJ1eHOMOLLHbIE, KUCAUYHbIE (ped-
KO), YePHUYHO-KUCTNYHbIE U YEPHUYHbIE eNbHUKK. Bo BNa-
AUHAX, Ha YETynax MOPeHHbIX rpsg, GopMUpyOTCS CBOEO6-
pasHble Me30TpodHble ctharHoBble 6070Ta C MOWHOCTbIO
Topda fo nosnytopa MeTpoB. OHM BO3HUKAW B CpeaHeM 4,5
TbiC. NeT Ha3af. Kaxpoe Takoe 60710T MMEET CBOI UHAM-
BUAYaNbHbI 00NUK, OnNpeaensieMblii KOHKPETHBIMU YCo-
BUAMM ero GopMUpOBaHHUsA. B HUX 06bIYHO [LOBOJBHO MHO-
0 YEPHUKW U BPYCHWUKM, MHOTAA [PEBECHBIN APYC CNOXKEH
COCHOW, MHOTAA COCHOM U enblo, nHoraa 6epe3oit. 06bIYHO

OcokoBO charHoBble,

XBOLLOBO CharHoBble eAbHUKM
Piceetum caricoso-sphagnosum, P. equiseto-
sphagnosum En: sedge sphagnum and horse-
tail sphagnum spruce forest

[leperHomHo-rAeeBas
Gleyi-Histic Fluvisols

—



TopdgaHo-noa30AMCTad raeeBaTas
Epigleyi-Histic Albeluvisols

YepHOOABbXOBbIE C MPUMECHIO €AU U
AVICTBEHHbIX MOPOA BAAYKHOTPABHbIE Aeca
Alneto-Glutinosum filipendulosum

En: meadow-sweet black alder forest

on sandy andloamy sandy deposits of kames and eskers.
It is evident that small islands ofland on the background
of moist «green sea» could support only primitive subsis-
tence agriculture, but not to provide sustainable market-
able production. Aloss of such small villages and farms is
natural and inevitable.

If man ceases to cultivate theland natural vegetation
began to be restored. The course of the restoration has
not been well studied, but in the territory of the Zapoved-
nik, the croplands were abandoned more than 100 years
ago. At the present time, spruce forests occupy them.

Nowadays, rich forb meadows arelocated on the place
of the croplands, hayfields and pastures. They are gradual-
ly displacing by shrubs and birch. The rate of this process
is closely related to habitat: the warmer, dryer and rich
the soils, the more stable the meadows. Meadows spend
little heat for evaporation, and meadow plants transform
the main part of solar energy into the heat flux and net bi-
ological production. Falloff of gramineous plants is weak-
ly mineralized, and the thicklitterlowers the productivity
of meadows and increases the probability of spring burn-
ing. Thelatter promote the conservation of meadows. In

' case of the absence of fires, forests will gradually occupy

all meadows with their rich flora and fauna.

The analysis of vegetation on the relief elements
showed that typical boreal green moss, wood sorrel (rare-
ly), bilberry-wood sorrel, and bilberry spruce forests were

. spread on flat benches of moraine ridges with periodical-

ly excessively moist soils. In depressions of the benches,
original mesotrophic sphagnum bogs with peat of about
1.5 m thick are formed. They appeared 4.5 thousand years
ago. Each bog has its own specific features determined by
particular environmental conditions. The treelayer is usu-
ally composed of pine, pine and spruce, or birch; the sur-
face is mainly covered with bilberry and cowberry. Usual-
ly, strips of horse-tail-sphagnum spruce forest surround
these bogs.




Takve 60/10Ta OKPYKEHbI MOSOCO XBOLLEBO-CHArHYMOBO-
ro efbHUKa.

MopeHHble rpAfbl  LPEHWUPYIOTCS MOBEPXHOCTHbIMM
1 NOA3EMHbLIMU BPEMEHHbIMU U MOCTOAHHLIMU BOLOTOKAMMU,
VHACNef0BaBWWMN pacnpefeseHns NErkux necyaHbix oT-
JIOXEHUI, 06pa30BaBLIMXCA B TeJE JIEAHUKA, er0 TPelluHax
nnopa ﬂeﬁCTBMEM NMOTOKOB TaJibiXx BOA4 WU C/NOXEHHOro um
penbeda. ITo 06bIYHO €1a60 BbIPAXKEHHbIE B COBPEMEHHOM
penbete BorHyTble HOpPMbl B CBOEH BEPXHWUX YACTAX rpsj
1 6onee UM MeHee YeTKO BbIPaXKEHHbIMU KOpbITOO6pa3-
HbIMW pyciamMu B HUKHUX. /13-32 NOCTOSAHHOTO NepeyBnax-
HEHUs APEBECHbI MOMOr O0ObIYHO pa3pexeH. 3pech pac-
NpPOCTpaHEeHbl KO3bs MBA, CEPast U YepHas 0JbXa, YEPEMYXa,
a B YC/I0BUAX BbICOKOW MUHEpaNnnN3aLnu — WMHOTLA ACEHb.
MouTu Bcerga B LPEBECHbLIN APYC BXOJAT €LUHUYHBIE ENU.
06bIYHbI KycTapHUKoBble hopM MB. TpaBAHOW NOKPOB A0-
CTWUTAET BbICOTbI NOJIyTOPA METPOB M NPEeACTaB/EH BNArofio-
OMBLIMM BMAAMM, TpeOOBATENbHBIMU K BbICOKOI TPOGHOC-
TV NOYB: TaBOJITY BA3ONMCTHOM, KpanuBbl, 60pLa, CUTHUMKA.
Yacto BoNMHOOOpa3Hble NOHWKEHWS, B CBOMX pacLuupsio-
LWMXCA YacTAX, NePEXOAAT B HU3UHHbIE 6ONOTA C XapaKTep-
HOM A1 HUX YEPHOMN OMbXOWA.

CoobuiecTBa TaexHoro o6imka hopMUpYIOTCS B 03€p-
HbIX KOT/IOBMHAX HA MOKPOBHbIX CYrMUHKAX, MOACTUIAE-
MbIX meckamu. 310 Haubonee MpocTbie COOOWEeCTBa C A0-
MWUHUPOBaHWEM B MOXOBOM MNOKpoOBE C(baFHOBbIX MXOB
¥ rOCMOACTBOM B TPaBAHO-KYCTAPHUYKOBOM spyce YepHM-
ku. B apeBecHom sipyce — abCoIOTHOE rOCMOACTBO €/u
1 U3pedKa BcTpeyatotcs 6epesa u cocHa. 06pasoBasLme-
Csl BbIBaJbl OICTPO 3aMOJHAOTCA NOLPOCTOM TOW Xe enu.
371 Neca ucnapsioT Hambosbliee KONMYECTBO BIATW U B Ha-
MOOMbLIEN CTEMEHU CHUXKAIOT TeMnepaTypy Bo3ayxa. Hus-
Kas TemnepaTypa BO3AyXa M BbICOKAs BAAroeMKocTb cdar-
HyMa W €ro OTMepluMx YacTel npu 6AU3KOM 3aneraHuu
TPYHTOBbIX BOA ONPELEeNsioT BbICOKYIO YCTOWYMBOCTb 3TO-
ro TaeXHOro coobLiecTBa, CBOEOOPA3HOIrO «XONOAUAbHN-
Ka» [N BCei TEpPUTOPUM, B OTHOCUTENIbHO HebnaronpusT-

o
YepHnuHble 1 charHoBO-YepHUUHbIE eAbHMK
Piceetum myrtillitosum,

P. sphagnetosum En: bilberries

and sphagnum-bilberries spruce forest

TopdsgHo- raeeBas
Epigleyi-Histic Albeluvisols




TopdsHocTo-noA30AMCTaS
rAaeeBaTas (raeeas)
Epigleyi-Histic Albeluvisols

CdparHoBble 0COKOBO-OpPYCHUYHbIE

C 60AOTHbIMM KyCTapHMUUYKAMM COCHSKM
Pineta caricoso-vacciniosum
uliginioherboso- sphagnosum En: sedge
cowberries sphagnum pine forest

The moraine ridges are drained by surface and under- .

ground temporary and permanent streams. They inher-
it the relief structure and distribution of sandy depos-
its that are formed within a glacier body and its cracks,
as well as under the action of thawed water. These are
weakly pronounced concave relief elements in the upper
parts of ridges and trough-shaped channels in the lower
ones. The treeslayer is usually sparse and consists of great
sallow willow (Salix caprea L.), speckled alder (Alnus in-
cana L.), european alder (A. glutinosa L.), and bird cherry
(Prunus padus L.). Under conditions of highly mineralized
groundwater, ash grows. Few spruce trees occur in the ar-
boreallayer, and shrub swallow forms are usual. The grass
cover of 1.5 m high is represented by hydrophilous spe-
cies (Spiraea ulmaria L., Urtica spp., Aconitum, and Jun-
cus) demanding soils rich in nutrients. Valley-shaped de-
pressions in their wide parts are turned tolow moors with
Salix caprea.

Plant communities of taiga type develop inlake basins
on mantleloams underlain by sands. These are the simplest
communities with the predominance of sphagnum in the

' moss cover and bilberry in the grass-dwarf shrublayer. In
the treelayer, spruce prevails, birch and pines occur rare-
" ly. Windfalls are fast occupied by spruce regrowth. These
- forests evaporate the highest amount of moisture lower-

ing air temperature to the greatest extent. Thelow air tem-
perature and the high water capacity of sphagnum and its

. dead parts at a close groundwater table determine a high

stability of this taiga community, an original «fridge» for
the whole territory under the conditions relatively unfa-
vorable for it

Special place in thelandscape cover belongs to raised
bogs. The name raised bog is given to them, because they
are gradually raised from relatively moist depressions be-
tween ridges to vast bogs with the thicklayer of dead or-
ganic matter — peat. Another variant of forming bogs
similar to raised bogs in appearance is related to over-
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-HbIX [N HEFr0 MaKPOKNNUMAaTUYECKUX YCNOBUAX.

Ocobe MecTo B NnaHAWadTHOM MOKPOBE 3aHMMAKOT
BepxoBble 60/10Ta. BepXxoBbIMU OHM HA3bIBAKOTCA MOTOMY,
YTO NOCTENEHHO Pa3pacTaloTCA OT OTHOCUTENbHO BJIAX-
HbIX YIy6eHNit B MEXTPALOBbLIX KOTNOBUHAX, 3aXBaTbIBas
BCe 00/bLIYI0 TEPPUTOPHUIO U YBENNYMBAS MOLLHOCTb MI0XO0
pa3NoXuBLIErocs MepTBOr0 OpraHWYecKoro BelecTBa —
Toptda (Puc. 24, 25). [lpyroii BapuaHT BO3HUKHOBEHWS
60/10T, KOTOpblE B KOHEYHOM WTOTe BHEWHE MOryT He OT-
JINYaTbCs OT BEPXOBbIX, CBA3AH C 3apacTaHMeM HebGoNbLINX
03ep 4Yepe3 TPOCTHUKOBLIE CMNABUHbLI C MOCAELYIOWUM NO-
cefleHMeM Ha HUX CParHoBbIX MXOB.

BepxoBble 6onoTa Ha Bceii Tepputopun EBpasum nossu-
JIUCb NPUMEPHO B OfHO BpeMa — 6,5 ThiC. NeT Ha3ag. Mak-
cumanbHas Tonwa TopdaHoi 3anexu 6,5-7 metpoB. To ecTb
60/10TO KaXXAblil rof NpUpacTaeT B cpegHeM Ha 1 MM. B 06-
wem, yem Gosblie BMELAIOWANA KOTNOBMHA U BoNblie uc-
XOLHbIX TOYEK POCTa, TeM 6OMbLIE BEPTUKANbHBIA U rOpU-
30HTaNbHbI npupocT. Kaxaplii rog 601070 3axBaTbiBaeT
B cpefHeM 10-30 cmM npuneraoleit TeppuTopum, NOCTENEH-
HO YHUYTOXAsA OKPYKaloWMi ero nec.

BepxoBoe 60710T0O HanmoMMHaeT CBOeOOpasHbIi Cy-
nepopraHu3M BecbMa YCTOMYMBLIA K KONEGAHUAM KnuMa-
Ta U JIErKO 3a7e4YMNBaOLWMM HAHOCKUMblE €My paHbl. B n3HK
BEPXOBOr0 60/10Ta OCTAETCA MHOTO HEMOHATHOTO, HO B Lie-
JIOM €ro CyWecTBOBaHWE Onpeaenserca VYHUKanbHbIMMU
CBOWCTBaMM CQarHymoB, JPEBHENWMNX BbICIIUX PACTEHUMN.
CcharHymbl BbIpaboTanm yHUKaNbHOE XMMUYECKOE CPELCTBO
3aWmuTel — deHononofobHoe BellecTBO, NOfaBAAOLEe
aKTUBHOCTb MUKPOCKONMUYECKUX rpubOB U BaKTepuii, Ko-
TOpble paspylialT N6oe MepTBOE OpraHWYeckoe Bellec-
TBO W BbI3bIBAIOT rHMeHUe. Kpome TOro, OHW CUMHTE3UpYIOT
He MeHee JecAT aMUHOKUCOT, TaKUX KaK apruHUH, TMCTU-
OVH, NTU3UH, MIOTaMUHOBYIO KUCIOTY, anaHuH, TpuntodaH.
Wx cogepxaHune pocturaet 1,55% oT cyxoro Beca pacre-
HUIA. Takue yHUKaNbHble BMOXMMUYECKME CBOICTBA CMO-

~ COGCTBYIOT COXPAHEHMIO MPAKTUYECKNU HABEYHO BCEX 06b-

CocHaKkM pa3sperkeHHble (rpsAbl)
LIeMXLepUeBO-0YePEeTHUKOBO-MYLLINLIEBbIE
coobluecTsa (MOYa>KMHbI)

Pineta uliginioherboso- sphagnosum

En: carr pine peatbog

[MTeperHonHo-rymycoBas
rAeeBaTtas
Gleyi-Histic Fluvisols
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CocHskM paspexkeHHble (rpsAbl)
LenxuepreBo-04epeTHMKOBO-
nywuuesble coobuectsa (MoOYa>KmMHbI)
Pineta uliginioherboso- sphagnosum
En: carr pine peatbog

PSEEEEE R

BAa>kHble NoOMMeHHble Ayra
Salicetea purpureae
En: water-meadow

growing of some smalllakes through reed floats with the
following development of sphagnum mosses.

The raised bogs over the whole Eurasian territory ap-
peared approximately at the same time — 6.5 thousand
years ago. The maximal peat thickness is 6.5-7m. It means
that every year, the thickness of peat increases by 1 mm.
On the whole, the greater the depression and the greater
the number of initial growth points, the more intense the
vertical and horizontal increment. Every year, a bog occu-
pies, on average, 10-30 cm of the adjacent territory, and
the forest surrounding the bog gradually disappears.

A raised bog looks like an original superorganism,
which is quite resistant to climatic fluctuations and easily
restored after any disturbances. Thelife of raised bogs is
not quite comprehensible, but it is evident that their ex-
istence is determined by properties of sphagnum moss —
ancient higher plants. Sphagnum mosses have developed
a unique chemical mean for protection — phenol-like
substance that suppresses microscopic fungi and bacteria
decomposing any dead organic matter and cause rotting.
In addition, they synthesize noless that ten amino acids,
such as arginine, histidine,lysine, glutamine acid, alanine,
tryptophan, the content of which reach 1.55 % of dry mass.
These unique biochemical properties explain the fact that
everything that falls into a raised bog is conserved prac-
tically forever. Another unique properties of sphagnum is
its hygroscopicity (the ability to take much water imme-

. diately from the atmosphere---three times more intense-

ly than absorbent cotton) and its resistance to drought
Sphagnum grows in April, May, and September under moist
and cool weather conditions.

As a rule for Zapovednik region, in summer it dries out.
A relatively dry layer (20-30 cm) of sphagnum prevents
evaporation. As a result, most of solar energy is trans-
formed into heat, and temperature on bogs is the highest
than that in the other variants of the plant cover. When
forests, especially spruce ones, most intensely pump wa-




'eKTOB, OKA3aBWUXCA B TOAWAX CarHoBbix 6onoT. Bropoe
VHWKaJIbHOe CBOMCTBO CtharHyma ero rurpocKOnUYHOCTb —
CNOCOBHOCTL BNUTHIBATL B Ce0sl 60MbLIOE KONMYECTBO BIa-
M HeMocpeCcTBEHHO U3 aTMoctepsl (B TPU pa3a MHTEHCUB-
Heil, YeM TUrpoCKONMYecKasn Bata) W, HAKOHeL, YCTOW4M-
BOCTb K BECbMa CMIbHOMY BbiCbixaHuto. CharHym co3paer
OMO0JI0rMYEeCKyl0 NPOAYKLUMIO B anpene, Mae W CEHTAOpe,
KOTfa OCTAaTOYHO BNAXHO U OTHOCUTENIbHO MPOX/IAAHO.

B paccmatpuBaemMoM permoHe IeTOM OH 06bIYHO yCbixa-
eT. OTHocuTenbHO cyxoit 20-30 cm cnoi carHyma npenarc-
TBYeT ucnapeHuto. B pesynbrate 6o/iblas YacTb COMHEY-
HOI 3HepruM NepexofuT B TEMJIO U TeMnepatypa Ha 6ono-
TaxX OTHOCUTE/IbHO BCEX APYrMX BapMaHTOB PacTUTENbHOMO
NOKpOBa MaKcMManbHa. B To Bpems, korga neca 1 ocobeH-
HO €/0Bble C MaKCUMANbHON WHTEHCMBHOCTbLIO MepeKayu-
BAlOT BOZY M3 NOYBbI B aTMOCHepe, YBENMYNBAS TEM CaMbIM
CKOpPOCTb €ee KpyroBOpOTa, BepXoBble 60/0Ta COXPAHAIOT
BOAY, NepeBOAs ee B NOA3EMHbIN CTOK. [110THOCTL Cyxoro
Topcha oyeHb HU3Kas 0,2-0,4 T Ha Ky6. cM. B pesynbrare 60-
JIOTO MOXHO paccMaTpuBaTh Kak CBOE0Opa3HOe NOCTOAHHO
paspacTalolieecs 03epo NonyXUAKoW nynbnbl. LieHTpanb-
Has ero 4actb, NO-BUAWUMOMY, PacTeT C HECKONbKO 60Jb-
e cKopocTbio, Yem nepudepus. Paspacratouieecs 6ono-
TO KaK 03€p0 NOJHUMAET YpOBEHb FPYHTOBLIX BOA NpUera-
folwei TepputTopum. C NOBLILEHWEM YPOBHS IPYHTOBLIX BOA
Y YMEHbLIEHMEM JOCTYNA KUCNOPOAA AblXaHWe KopHel ae-
PEBLEB W B NEPBYIO OYEPEefb efeil NOAABAAETCA U OHU Bbl-
CbiXatoT, a charHyM NoNyYaEeT JOCTYN K CBETY W 3aXBaTbiBa-
€T HOBOE MPOCTPaHCTBO.

Mo mepe yBenuyeHus MolHoCcTM 6onoTO Tepser
CBA3b C penbedomM, U OHO HAYMHAET KUTb CBOEN KU3HbIO
(Puc. 25) Ha Hem BO3HMKAET rpsiA0BO-MOYAKMHHBIA MUK-
popenbed (Puc. 23). Ha 6onee no3gHux ctapusax cdarHo-
Bbli MOKPOB Ha MECTE HEKOTOPbIX MOYAXMH pa3pbiBaeT-
Csl, ¥ BO3HUKAIOT HebosblMe 03epa, MybUHa KOTOPbIX CO-
OTBETCTBYET MOLWHOCTU TOpdsAHOI ToNwmM. EfMHCTBEHHO,
YTO OCTaHaBAMBAET POCT 60/I0TA 3TO CKJOH C KPYTU3HOW

-

rpﬂAOBO—MOqa)KI/IHHble KOMIAEKCbI
LEeHTPAAbHbIX yacren BE€PXOBbIX OOAOT

[leperHomHo-rymycoBas
rAeeBaTas
Gleyi-Histic Fluvisols




CocHskM paspexkeHHble (rpsAbl)
LenxuepreBo-04epeTHMKOBO-
nywuuesble coobuectsa (MOYa>KmMHbI)
Pineta uliginioherboso- sphagnosum
En: carr pine peatbog

i

SRR

BAa>kHble MoMMeHHble Ayra
Salicetea purpureae
En: water-meadow

ter from soil to the atmosphere activating the water cy-
cle, raised bogs retain water and promote forming the un-
derground runoff. The density of dry peat is verylow —
0.2-0.4 g / cm?. Consequently, bog may be considered as
an original expandinglake with semi-liquid pulp. The grow-
ing bog fastloses any relation with the initial microrelief
and takes a concave shape. The central part of the bog ap-
pears to grow faster that its peripheral parts. The expand-
ing bog, as alake, raises thelevel of the groundwater table
in the adjacent territory. With raising the groundwater
table and decrease in the oxygen content, the respiration
of tree roots, and of spruce in the first turn, is suppressed,
and they are dried out. However, sphagnum gains access
tolight and occupies new space.

With increasing the peat thickness, the bogloses the
connection with the relief and begins to live its own life
(Fig. 25). Ridge-swampy hollow topography develops on
the bog (Fig. 23). At thelater stages, the sphagnum cov-
er is broken in swampy hollows, and smalllakes, the depth
of which corresponds to the thickness of the peat appear.
The only circumstance, which stops the growth of the bog,
is slopes of more than 3° steep. The flow of more mineral-
ized water from slope surface promotes the development of
a dense grass cover oflow moors, which isolates sphagnum
from solarlight The bogs of the Zapovednik demonstrate
all possible variants of the process of self-development.

The flora of the bogs is poor, but has its own specific

. features. Raised bog is a «conductor» of tundra and forest-

tundra plants to the south, where they grow under various
geomorphological conditions. They are cottongrass (Eri-
ophorum), marsh tea (Ledum), bog whortleberry (Vaccini-
um uliginosum), crowberry (Empetrum nigrum), cloudber-
ry (Rubus chamaemorus), arctic bramble (Rubus arcticus),
and dwarf birch (Betula nana). Two species of cranberry
(Oxycoccus) are associated only with raised bogs.
Sphagnum moss and peat are very valuable material,
raw material for various purposes. They are used in med-




oonbuwe 30. CTOK CO CKNOHA MOBEPXHOCTHBIX BOJ, C OTHO-
CUTENbHO BbICOKON MUHepanu3auuein cnocobcTByeT Xopo-
LeMy pa3BUTUIO COMKHYTOTO TPABOCTOS HU3WUHHbIX 600T,
u3onupytowmx cdarHym ot conHeyHoro ceeta. C gpyron
CTOPOHbI XOPOWMWIA ApPeHaX CKIOHA ONpefensieT BbICOKYIO
HEYCTOMYMBOCTb YBNAXHeHWUs. bonota 3anoBegHuka ge-
MOHCTPUPYIOT BCE BO3MOXHbIE BAPUAHTbI COCTOAHUSA CaMO-
pasBUTHS.

Onopa 6onot 6efHa, Ho o4eHb CBoeobGpa3Ha. Bepxo-
Boe 60/10TO — NPOBOAHUK Ha tor pacTeHuit TYHAP W Neco-

TYHAP, KOTOPble PacTyT TaM HA CaMblX Pa3HOOOPA3HbIX reo-
MOP(ONOrMYecKnx no3numax. 3To B NepBylo oYepeab ny-
wuua Eriophorum vagnatum L. 6arynsHuk Ledum palustre
L., rony6uka Vaccinium uliginosum L, BogsaHuka Empetrum
1' nigrum L., mopowka Rubus chamaemorus L., kHsxeHuMKa
Rubus arcticus L., kapnukoBas 6epe3a Betula nana L..
ToNbKO C BEPXOBbIM 60/0TOM CBs3aHbl ABA BUAA KIIOKBbI
Vaccinium oxycoccus L., u V. microcarpum Turcz. ex Rupr.

Cnepyet 0TMETUTL, YTO CharHOBbLIA MOX U TOPd ABNA-
eTCA UCKNIOYUTENBHO LEHHBIM CbIpbeM MHOFOLLENIEBOFO Ha-
3HayeHus. OHW UCMONb3YIOTCA KaK pereHepupyHoLLee, OMOo-
NaXuBalollee NPOTMBOBOCMANMUTENbHOE, PacCachiBaloLiee,
0TOeNMBAOLLEE, AHTMOKCMAAHTHOE MMMYHOCTUMYNUpYIO-
lee CpPeAcTBO, a TAKKE B MPOMbILIEHHOCTH, CTPOUTENbC-
TB€, CAlOBOACTBeE.

EguHcTBEHHOE AepeBo CnocoGHoe pacTu Ha Gonote
Npy OTHOCUTENbHO HEOOJbLION ero MOWHOCTU U NPU Bbl-
COKOW nnoTHoCTU Topda — cocHa. Knumatuueckue ycno-
BUA A1 HEe BrOJHE 6NaronpuATHbI, HO B OTJIUYKUE OT en
COCHAa — CBETO/IOOMBLIN BU, HO YCTOMYUBbIN K du3nono-
TMYECKOM CyxocTu noyB. [TOKPOBHbIE MblneBaThle CYrIUH-
KW 00ecneynBalT YCTOMYMBOE YBNAXKHEHUE, U COCHA Bbl-
TECHAETCA C 3TUX NO3ULMA LpyrMMKU nopofamu. Jlnwb Tam,
TAe CYMMHKW NEXaT Ha Neckax B OTAEJbHble rofbl MOTyT
CO3/aBaThCsA YC/I0BUSA, GNaronpusTHbIE A8 POCTa COCHbI
W, €CIN Ha 3TU roAbl MPUWENCs KPynHblii BbiBan Wau no-
Xap, COCHa MOXET YKOPEHUTLCA M BOTW B NONOT CTAporo

s

BepxoBoe 60A0TO
«KaTnH Mox»

Poct 60n10Ta Ha4YMHaETC HE3aBUCUMO B B YaCTUYHO
3aMKHYTbIX KOTJIOBUHaX Ha O4€eHb MOJIOroM CKJIoHe
MOpeHHoM rpaabl. Mo Mepe pocta 6onorta BbIXoAaT

Ha BoAopa3fenbl MeXAy KOTJIOBUHaMU U CIMBaIoTCS,
06pa3sys eiviHyI0 NOBEPXHOCTb, Ha KOTOPO NpocneXxun-
BaloTCA NULLb Hanbonee KpynHbie hopMbl MCXOAHOTO
penbeda. Mo Mmepe paspactaHns 60510Ta BHU3 MO CKIIOHY
1 B BbICOTY MCHE3HYT M OHU. BepxoBoe 6onoTo He MoXeT
pacnpocTpaHUTCcs Ha Gonee KpyTou, APEeHNPYEMbIi
3anagHbIV CKNTOH rpsiabl.

—

Peatbog development starts independently in closed
hollows on gentle slopes of glacial ridge. As far as they
grow, they rise to watersheds of hollows and merge
each other. Bogs form surface which reflect only largest
forms of original relief. After bog further rise they (relief
forms) will also disappear. Peatbog cannot grow to more
steep, drained western slope of glacial ridge.

neca. C @un3nonornyeckom cyxocTblo, C ManblM MUHEpPab-
HbIM NUTaHMEM (HU3Kas TPOGHOCTb NOYBLI) BEPXOBLIX 6O-
NOT NPW OTHOCUTENBHO BbICOKOM MIOTHOCTU TOpP(a CocHa
MoXeT cMupuTbes. (Puc. 22). B 3Tux ycnoBusx pacnpo-
CTpaHEeHbl COCHOBbIE CdarHoBLie Nieca, (TOYHEe pepkone-
Cbs1) C COCHOW, focTuratoleir 100-150 neT npu BbicoTe BCe-
ro B 5-8 MeTpoB. [loCTUrHYB TaKoW BbICOTbI, COCHA 00bIYHO
BbICbIXaeT, ycTynasa Mecto HOBOMY nokoieHuto. Ecau Tpod-
HOCTb MOYB YBENMYMNBAETCA B pe3ysbrare A0MONHUTENbHOMO
rPYHTOBOIO NUTAHUS, YTO XapaKTEPHO ANs OKPanHbl 60M10Ta,
TO COCHA pacTeT Jyylue U MO Hell MOXET pa3BMBaTbCA elb.

BmecTe oHM MoryT 06pa3oBaTh ApeBeCHbI NOMOK, Npu
3TOM BO3PACT COCHbI MOXET AocTuratb 350 NeT, npu BbICOTE
B 30 M. Ha ckpbITbiX mog Tosiwei Topda NOBbIWEHUAX pe-
nbeda, no ouyeHb nosorum Geperam 6050T, NpoM3pacTaoT
pasnnyHble BapMaHTbl COCHOBbIX U €10BO-COCHOBBIX, MHOT-
[a COCHOBO-0Epe30BbIX JIECOB, C 0OUIbHBIM NPUCYTCTBU-
em ctarHyma. TakoBbl XapaKTepHble YepTbl pacTUTENbHOIO
NOKPOBa, ONpefensatolMe MUKPO- U ME30KIMMAT, CTPYKTY-
py MOYBbI U pas3melleHne pa3nnYHbIX BUAOB XUBOTHbIX.




Raised bog
«Katin Mokh»

(_lec-u HORCPXNOCTL

icine as a regenerating, rejuvenating, antiphlogistic, ab-
sorbing, and bleaching, antioxidant, and immunestimulat-
ing remedy, as well as in industry, building, and gardening.

The only tree species capable of growth on bogs under
its relatively small thickness and high peat density is pine.
The climatic conditions for the growth of pine are unfa-
vorable, but pine, unlike spruce, is alight demanding spe-
cies and resistant to physiological dryness of soils. Clay
mantle loams provide stable moistening, and pine is dis-
placed from these positions by other plant species. Only
in the areas, whereloams are underlain by sands, in some
years conditions favorable for growth of pine may arise.
If at this time, strong windfall or fire happens, pine can
strike root and penetrate under the canopy of old forest.
Pine can tolerate physiological dryness andlow nutrient
content in raised bogs with relatively high peat density
(Fig. 22). Under these conditions, sparse sphagnum pine
forests with 100-150- year-old pine trees of 5-8 m high are
widespread. Having reached this height, pine dries giving
way to a new generation. If the trophness of soils increas-
es due to an additional groundwater alimentation charac-
X teristic of the marginal areas of bogs, pine grows better,
. and under its canopy, spruce may develop.

These trees can gradually form a common arboreallay-
er,and the age of pine trees may reach 350 year at a height
of 30 m. On elevations of the relief hidden under peat on
gentle shores of bogs, different types of pine, spruce-pine,

| and sphagnum pine-birch grow.

J These are characteristic features of the plant cover
that determine micro- and mesoclimate, pattern of the

plant cover, and distribution of different animal species.
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OcHOBHbIE HarnpaBA€HWN4
HOLIBOO6pa3OBaTeAbHOI'O rnpouecca

04YBa ecTb pe3ynbtar (U3MKO-XUMUYECKUX B3au-

MOAENCTBUN PaCTUTENbHOCTH, MUKPO(AOPSLI, NOY-

BEHHbIX XWUBOTHbIX C UCXOAHON NMOYBOOOPA3yIOLLEil
MOPOAOI B YCNOBUAX KOHKPETHOTO TUAPOTEPMUYECKOTO
peXuMa, onpefensemMoro KIuMMartoM U NonoxKeHWeM B pe-
nbede. MepTBble YacTM pacTeHUN MOCTyMalT B NOYBY
¥ NepepabaTbiBaloTCA MOYBEHHBIMU  GECMO3BOHOYHBIMMY,
LECTPYKTOpPaMM M MUKPOOPraHM3MaMu [0 UCXOAHbIX MPO-
CThIX XMMUYECKNX COEfMHEHWI. ITOT npoLecc onpeaenser-
CA KaK OKMCNIEHWE 1 NPUBOAUT K BbIAENEHUIO B aTMOChepy
yIniepofa 1 nornouweHus u3 atmoctepbl kKucnopoga (gbixa-
HUE NOYBbI).

lMpoLecc okucneHns npoTeKkaeT C BbiAeNEHWEM Temna.
Ero MHTEHCMBHOCTb Onpepensiercs KOJMYECTBOM M COOT-
HOWEeHWeM Tenna W BNarM M KOHLEHTpaLuuei Kucnopoaa.
Tak Kak oKuUCNeHUe ABAAETCA OMOXMMUYECKUM NPOLLECCOM,
TO Ha HEKOTOPOM MHTEpBase MpW yBENUYEHUN Temnepary-
pbl Ha 100C, MHTEHCMBHOCTb fblXaHUA YBENUYMBAETCA NpH-
MepHo B ABa pa3a. 0fHaKo npu 04eHb BbICOKMX TEMMEpaTy-
pax, NOAABNAWMNX AEATENbHOCTb MUKPOOPraHU3MOB, MH-
TEHCMBHOCTb AbIXaHUsA CHUXKaeTcA.

MuKpOOpraHM3mbl XWUBYT Ha NOBEPXHOCTU MOYBEHHbIX
arperatoB B M/IeHOYHO Bnare. Ecnv noysa cyxas, To npo-
CTPaHCTBO, LOCTYAHOE ANs WX XW3HU Hebonblwoe. Mo me-
pe yBeNuYeHnsa BNaXHOCTU AOCTYNHOE NPOCTPAHCTBO yBe-
JINYMBAETCA M PACTeT YNCIEHHOCTb aKTUBHbLIX MUKpOOPra-
HU3MOB, YTO MPUBOAMUT W K POCTY MHTEHCUBHOCTU fbIXaHUA
Kak (yHKLWMU BNAXKHOCTH.

[lbixaHue Hu3Koe, ecnn noysa HacblWAETCA BOAOIA
U B Heil CHUXAEeTCA KOHUEHTpauus Kucnopopa (aHaspoob-
Hble ycnoBus). B pe3ynbrate, Kak U MO OTHOLWEHUIO K TEM-
nepaTtype, TaK ¥ Mo OTHOLEHMIO K BAiare CyL|ecTBYeT HEKO-
TOpbIi onTMMyM. 06nacTb 3TOro ONTUMYMa 3aBUCHUT U OT CO-
OTHOWeEHUA Tenna W Bnaru. Pa3Hoobpasue NOYBEHHbIX
MUKPOOPraHU3MOB O4Y€Hb BEIMKO U B COBOKYMHOCTMU UX CO-

BepxoBoe 60A0TO
«CTapoCeAbCKNIN MOX».
Bo3pact okoao 9 000 Aet

CoctaButenb: Mepekanosa K.A / Author: Merekalova K.A.

MoneBble nccnepoBaHns:

Mepekanosa K.A., Opnos T.B., MysaueHko M.10., Koznos A.H. /

Field research: Merekalova K.A., Orlov T.V., Puzachenko M.U., Kozlov D.N
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Raised bog
«Starosel " skii mokh.
Age about 9 000 years
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TonsHo-necHown /
Quag-forest

Jleco-TonsHon /
Forest-quag

TonsaHon /
Quag

[pyHTOBO- TONAHON /
Ground water-quag

The main trends of soil formation

oil is a result of physicochemical interrelations

between vegetation, microflora, soil animals and

parent rock determined by climate and position
in relief. Dead parts of plants and their roots enter the
soil and are transformed by soil invertebrates and
microorganisms up to simple chemical compounds. This
process is considered as oxidation and leads to carbon
emission to the atmosphere and absorption of oxygen
(soil respiration).

The process of oxidation proceeds with heat isolation,
and its intensity is determined by the amount of heat and
moisture and their proportion, as well as by the oxygen
concentration. Since oxidation is a biochemical process,
at an increase of temperature by 10°C, its intensity in-
creases by 2 times. However, at very high temperatures
that suppress microorganism activity, the respiration be-
comeslower.

OYeHb ryCToM COCHSAK MyLIMLEeBbIn, Topd 2.5-3 M / Very dense pine (Pinus sylvestris) cotton grass (Eriophorum), peat 2.5-3 m
I 1. GarynbHUKoBbIN / labrador tea (Ledum)
I © . rony6uikoBo-BarynbHUKoBbIN / blueberry (Vaccinium uliginosum) — ledum (Ledum)

[yCTOM COCHSIK NyLwnLEeBbIN, Topd 3-4 M / Dense pine (Pinus sylvestris) cotton grass (Eriophorum), peat 3-4 m

3. ronyburkoBo-6arynsHukoBsIn / blueberry (Vaccinium uliginosum)- labrador tea (Ledum)
I 4. GarynbHVKOBBIN, B COMETAHUM C O4EPETHMKOBO-CarHoBbIMU ModaxuHamu / labrador tea (Ledum) mixed with beak rush
(Rhynchospora)-sphagnum hollows

CoCHsIK CPeAHeN rycToTbl MyLLMLEeBO-cdarHoBbIi, Topd 3-4 M / Pine (Pinus sylvestris) cotton gras s (Eriophorum) - sphagnum, peat 3-4 m
5. ronybrkoBo-wukiuesbin / blueberry (Vaccinium uliginosum)-crowberry (Empetrum nigrum)
6. barynbHuKkoBbIn / labrador tea

COCHSIK peIKOCTOMHbI charHoBbI, Topd 4-5.5 M / Open pine sphagnum, peat 4-5.5 m

7. ronybuKoBO- WKKLLIEBO-MyLLMLIEBBIN / blueberry (Vaccinium uliginosum)-crowberry (Empetrum)-cotton grass (Eriophorum)

8. Nonbenosbiii, B COMETaHUM C BOMbLLMM KONIMHECTBOM O4EPETHUKOBO-CarHoBbIX ModaxuH / andromeda (Andromeda) mixed with
beak rush (Rhynchospora)- sphagnum hollows

MoYaxXnHHO-rpRLoBLIA, Topd 2-5 M / Ridge-Hummock, peat 2-5 m

9. C COCHOBO-NOAGENOBO-NYLUNLEBBLIMY FPAAAMY 1 OHEPETHUKOBO-CharHoBbIMI Mo4axvHamu / pine-andromeda (Andromeda)-
cotton grass (Eriophorum) ridges and beak rush (Rhynchospora)-sphagnum hollows

10. HESICHO BbIPAXeHHbIN, C NOLA6eNoBo-NyWMLEBO-CHarHOBLIMM MPSAAMMI 1 OHEPETHMKOBO- LIEMXLIEPUEBO-CHArHOBLIMY MOYAKMHA-
mu / andromeda (Andromeda)-cotton grass (Eriophorum)-sphagnum ridges and beak rush (Rhynchospora)-Scheuchzeria-sphagnum hollows

[DOOBO-MOYAXMHHBIN, Topd 3-6 M / Hummock-ridge, peat 3-6 m

11. c noa6enoBo-nyLIMLEBO-CHArHOBLIMU MPSAAMM M OHEPETHMKOBO- LLIEMXLLEPUEBO-CArHOBBIMM MOYaxkmHaMu / andromeda
(Andromeda)-cotton grass (Eriophorum)-sphagnum ridges and beak rush (Rhynchospora)- Scheuchzeria-sphagnum hollows

12. HesICHO BbIPaXeHHbI, C NoAbenoBo-charHoBbIMU MPAAaMIM U BaXTOBO-0COKOBO-C(arHoBbIMU MoYaxuHamu / andromeda
(Andromeda)-sphagnum ridges and bogbean (Menyanthes trifoliata)-sedge-sphagnum hollows

XBoLuesbin, Topd 4-5 M / Horsetail (Equisetum), peat 4-5 m
13. 04epeTHMKOBO-0COKOBO-CharHoBbIn / beak rush (Rhynchospora)-sedge-sphagnum
I 1 4. BaxTOBO-TPOCTHYMKOBLIN / bogbean (Menyanthes trifoliata)- reed (Phragmites)

BaxToBO-TPOCTHMKOBBIN, Topd 2.5-3.5 M / Bogbean (Menyanthes trifoliata)- reed (Phragmites), peat 2.5-3.5 m
15. MokpbIvi / wet
I 16. c oTKpbITOM BOAOM / Open water




00LecTBa B KaXAOM Ciydae obecneynpaloT MaKCMManbHO
BO3MOXHYIO WHTEHCUBHOCTb MWUHEpann3aLun 1 COoTBETC-
TBEHHO AblXaHus.

Ecnu 6b1 Bce MepTBOE OPraHMYECKOE BELLECTBO, NMOCTY-
natouiee B noYBYy B TeYeHMe rofa, NOJHOCTbIO Pa3pyLLanoch,
TO HE NPONUCXOLUN0 Obl HAKOMIEHUS MONYPA3NOKUBLIEHCS
OpraHuku — rymyca. Hanpotus, ecnu pasnoxeHue Boobuye
He NPOUCXOAUT WU KaXAbIH rof paspyllaeTca OYeHb Ma-
nas Aona OTMepLIero OpraHMYecKoro BelecTsa, Hanpumep,
KaK B BEpX0BbIX 60/10Tax, MEPTBOE, YAaCTUYHO PA3NOXKMUB-
Leecs opraHnyecKoe BelecTBo, NOCTOAHHO HaKananBaeT-
ca. Bo Bcex octanbHbix cyyasx npu NOCTOSHHON CpefHen
4UCTOM BUONOTUYECKOW NPOAYKLMM U NPONOPLUUOHANLHOM
eXerogHoMm ee oTnaje B NOYBE HaKanaUBaerTca B npefene
KOHeYHoe KOoNM4YecTBO OPraHUYecKoro BelecTBa PasHoi
CTafuu pasnoxeHus, obpasylolee ee rymycoBbli ropu-
30HT. [lpn 3TOM, NpU OAHOW U TOW e YMCTOW NMPOoAYKL MM,
YeM 6ONbLIe UHTEHCUBHOCTb [bIXaHWUS MOYBbI, TEM MEHbLUE
npefenbHoe, paBHOBECHOE KOIMYECTBO MEPTBOr0 OpraHu-
YeCKOro BeLyecTBa U MeHblle MOLLHOCTb NYyMYCOBOIO ropu-
30HTa (Puc. 26).

Ecan MbiCneHHO BbIAENUTL HEKOTOPYIO MOpLMIo ona-
A3, NOCTYNUBLUEr0 B MOYBY B rof HabiiofeHus, To yepes
HEKOTOpPOe BpPeMsA OT HEro OCTaHyTCA COThle AONU WUCXOA-
HOro Kosinmyectsa. Ha 3Toii OCHOBE MOXHO OLEHUTb YC-
JIOBHBIA BO3pacT FyMyCcOBOTO ropu3oHTa. [lna TMNUYHbBIX
MOYB Ha MOPEHHbIX rpafax oH He npesbiwaer 100-200 net
(BNA CTeNHbIX TUMUYHBIX YepHO3eMoB — 2000-4000 neT).

WHTEHCUBHOCTb fAbIXxaHUsA 3aBUCUT HE TONLKO OT Temne-
patypbl U BAaxHocTh. Onan pasHbIX BUJOB pacTeHUit ume-
€T pPa3Hylo YCToi4YMBOCTbL. MepTBEIE YacTu cdarHyma u 3e-
JIeHbIX MXOB — MAaKCWUMaNlbHO YCTOWYMBLI. Bbicoka ycToii-
UMBOCTb ONaja XBOWMHbIX NOPOA. TaK e BecbMa YCTOWYUB
uonap 3nakos. JIucTba f[epeBbeB pa3pyllaloTCA OYeHb
6bicTpo. CTBONbI yNaBLMX [EPEBLEB B 3aBUCUMOCTU OT YC-
NOBUI NONHOCTbIO pa3pylwatoTcs 3a 20-40 net. Ho cmonuc-
Thl€ KOMAIM XBOMHbIX NOPOA, MOTYT COXPAHATLCA O4YEHb JON-

ro. WHTeHCMBHOCTb MUHEpann3auma MepPTBbIX OCTATKOB
pacTeHuii Ha onpeAeneHHONi CTafumn CyLEeCTBEHHO CHUXa-
eTCs, eC/IM MaTepuHCKas nopofa 6orata KaTMOHaMU Kanb-
una. B KOHeYHOM uTOre, ecnm Npu NPUMEPHO OAMHAKO-
BOM YpOBHE OMONOrMYECKOW NPOAYKLUMUM HABNO[AETCA Ty-
MYCOBbI/i FOPU3OHT OTHOCUTENLHO HEBONbLOKM MOLLHOCTH,
TO MOXXEM YTBEPXAATb, YTO B 3TOM MeCcTo0buTaHNm AblXa-
HUe noyB B CpeaHEM BECbMad UHTEHCUBHO U HaO60pOT.

B pesynbrare okucieHWs opraHu4yecKkoe BeliecTBO ne-
PEBOAMTCA B PasiMyHbIe OpraHMYecKne KUCNoThbl C pasnny-
HOW XMMWUYECKOI aKTUBHOCTbIO. KNCNOTbI, B3aUMOAeNCTBYS
C No4B0O6pPa3yLeil NOpPoAOoiA, NEPEBOAAT KATUOHbI U aHWO-
Hbl B MOYBEHHbIE PACTBOPbI. KaTnoHbl 1 aHMOHbI B NOYBEH-
HbIX pacTBOpax ABMAOTCA OCHOBOM MWHEPasbHOrO MWUTa-
HUSA PacTeHWit, N UX [OCTYNHOE AAA PacTeHWii KOAUYecTBo
onpegenseT TPOHOCTb NOYB. YacTb XMMUYECKUX INeMeH-
TOB, HaXOAALMX B BOAHOM PacTBOpe, NOJ AeNCTBMEM rpa-
BUTALMOHHBIX CUN BBIHOCUTCA W3 BEPXHUX CIOEB B HUK-
HWe W NepeHOCUTCA C rpYHTOBbLIMU BOAAMU B peku. Ecau
KOHLEHTpaLMA BELECTBA BbICOKA, TO YACTb €70 MOXKET Bbl-
napatb B 0CafoK U 06pa3oBbIBaTh HOBbHIE XUMUYECKUE CO-
e[IMHeHs yCTONYMBbIE K pacTBOpeHuio. PaBHoBecus B pac-
TBOpax 3aBUCAT TaKKe OT TEeMNEPaTypbl CPefbl 1 YeM Bbille
Temnepatypa, TeM Gosiblle PaBHOBECHAs KOHLEHTpaLus.
06bl4HO TemnmepaTypa MOYBbLI C FIYOUHOW CHUXAeTcs,
4TO MOXET B YAaCTHOCTU MPUBOAUTHL K (ha30BOMY Mepexo-
[y PacTBOPEHHOro BellecTBa. TakK MAW UHAYe, nojg Aeic-
TBMEM OPraHUYECKUX KUC/IOT W Baru XMMMYecKoe Belec-
TBO B pacCTBOPeHHOW (hOpMEe BbIHOCUTCA W3 BepxHeil yac-
TW MOYBEHHOro MpPOMUAA W NOJ FyMyCOBbIM FOPU30OHTOM
thopMMpyeTCA TOPU3OHT BbIMbIBAHUS (3NI0BUANbHBIA FO-
pu3oHT). C BOgOI, unbTpytoleics Yepes TBepaodasHble
YacTULbl, BBIHOCATCA BHU3 W Haubosiee TOHKUE MUHEpasb-
Hble (PPaKLMK U KONNOUABI, MPOXOAALLME YEPE3 MHOXECTBO
OTBEPCTUI — NOYBEHHbIX MOP. ITOT NPOLECC MOMYYNN Ha-
3BaHue onoa3onuBaHuA. Cnoit NoyBkl, B KOTOPOM HapyLua-
eTCA paBHOBECKE PacTBOPa, W BbiNafaeT 0CafokK, Ha3biBa-




MOLWHOCTb OPraHOreHHOro
ropusoHTa /
\ Organic layer thickness

300-600 cm

.:| Cenbcko-Xxo3saMcTBeHHble 3emnu/Rural areas

100-300 40-100 15-40

MOLLHOCTb FYyMYCOBOIO U TOPPSHNCTOro ropu3oHToB (6onbLue 40 cm)
XOPOLUO OTpaXaeT penbed TeppuTopUnN U NepepacnpepeneHe um
Bnaru. Yem BnaxxHe TeM MeHbLLE MHTEHCMBHOCTb MUHEpanusauun.
Thickness of humus and peat layers (more than 40 cm) well indicates
relief of the territory and redistribution of moisture. The wetter the
ground the weaker the mineralization.

Microorganisms are accumulated on the surface of °
soil aggregates with pellicular moisture. If soil is dry, the
space available for the life of microorganisms is small.
With raising moisture, the available space increases, and
the number of active microorganisms increases. In this
case, the respiration activity is intensified as a function

. of moisture.

Respiration is low when soil is saturated with water,
and the oxygen concentration islowered (anaerobic con-
ditions). As a result, there is some optimum in relation
to both temperature and moisture and the proportion be-
tween them. The diversity of microorganisms is very high,
and their communities provide the maximal possible in-
tensity of respiration.

If all the dead organic matter entering the soil was
completely destroyed, humus would not be accumulated.
On the contrary, if it is not decomposed or only some small

! part of dead organic matter is decomposed, partly decom-

posed organic matter is permanently accumulated, as in
bogs. In all the rest cases, under the permanent mean
net biological production and annual falloff and dieback,
some limited amount of differently decomposed organic
matter is accumulated, forming a humus horizon. At the
same net production, the higher the respiration intensity,
the smaller the organic matter content and the thickness
of the humus horizon (Fig. 26).

For a year, the falloffis almost completely decomposed:
only hundredth parts of percent of the initial amount re-
main. This circumstance may be used for the assessment
of the conventional age of humus horizons. The age of the
humus horizon of the soils on moraine ridges does not ex-
ceed 100-200 years (for typical chernozems, 2000-4000
years).

The soil respiration depends not only on temperature
and moisture. The falloff of different plant species is dif-
ferently resistant to decomposition. Dead parts of sphag-
num and green mosses are very stable, as well as falloff




€TCA FOPU3OHTOM BMbIBaHWUA (WJJIIOBUANIbHbIA FOPU3OHT).
TakuM 06pa3oM, BO BPEMEHM COAEPIKAHNE KAaTUOHOB U aHU-
OHOB B C/I0e [OCTYMHOM A1 KOPHe! pacTeHuit Heuzbex-
HO YMEHbLIAETCs, M MOYBbl MOCTENEHHO Tepsiu Obl CBOe
MN0LOPOAME, €Cin Obl 3NEMEHTHl MUHEPASIbHOTO MUTAHMs
He nocTynanu 6bl ¢ aTMOChepHbIMU OCA[KAMU U MbLbIO.

B pa3Hble ce30Hbl rofa paBHOBECHble COCTOSHUS pac-
TBOPOB MEHSAETCS KaK YHKLMA M3MEHEeHWUs Temnepatypbl
¥ copepxaHus Bnaru. Yem 6osiblue BNaru, TeM aKTUBHee ne-
PEHOCATCA UAUCTbIe YaCTULbl U Kenouabl. Mpu BbiCbiXaHUM
MOYBbl B NIETHWII MEPUOA, PAaBHOBECUS MOTYT HApPyLATbCA
1 B 3/0BUAIbHOM FOPMU30HTE W3 PacTBOPOB BeLeCTBa MO-
ryT NepexofuTh B TBEPAYIO a3y, a TBEpAble YaCTULLbl TaKKe
BbINajaloT B 0Cafi0K. BecHon, Koraa noyBa HacblleHHa Bna-
rOW U B Hell Mano KNCIOPOAa, HEMOABUKHOE OKUCHOE XKere-
30, npupatolee noyse Gypble U KPaCHOBaTbIe TOHA, NEPEXO-
LMT B NOABMXKHYIO 3aKMCHYIO (POPMY, OKpaLLIMBAIOLLME NOYBY
B roslybble ¥ 0JIMBKOBbIE TOHA. B 3TOT nepuop, coeanHeHus
)ene3a akTUBHO BbIHOCATCA U3 BEPXHWUX FOPU30HTOB NOYBHI,
4YTO MPUBOJMT, B KOHEYHOM UTOTE, K 6OJlee CBETION OKpacKe
3N110BUAIbHOTO rOPU30HTa. ITOT reeBbl NpoLecc xapakTe-
peH AN reoMopoNornyeckux No3nLMin, B KOTOPbIX MOYBbI
nepeyBaXHeHbl Ha HEKOTOPOW MybUHE B TeYeHWe BCEro
unu 6onbllei YacTu roga. 3aech GopMUpYeTCs NOCTOSAHH b
TI€EBbIA FOPU3OHT C 3aKUCHOI hopMON xene3sa.

PaBHOBeCHs B pacTBopax HapylwaloTCcs Ha onpefeneH-
HOY FIyOMHe, a BbiNagalowmuil 0cafok 3aKynop1BaeT Nopbl
U CHUKAeT CKOPOCTb PuAbTpauumn. 31a — NooXKUTENbHASA
o6paTHas CBA3b: YeM Gonblue BbiNafaeT 0Cafika, TeM MeHb-
e cBo6GOAHLIX NOp, 1 TeM GosblUe ero BbiNafeHne Ha cre-
Aylolliem ware. 31a NOAOKUTENbHAA CBA3b MPUBOANT K Pop-
MUPOBaHWIO 60JIEe UM MEHEE YETKOM rPaHuULbl 3I0BUASb-
HOFO 1 UNNIOBUANBHBIX TOPU3OHTOB. [OPU3OHT BMbIBAHUA
B MpoLiecce CamMopa3BUTMA MOYBLI CaM CTaHOBUTCA BOAO-
yrnopoM, COAeNCTBYeT MepUOAUYECKOMY MOBEPXHOCTHOMY
nepeyBaa)HEHUIO U YBENMYEHNIO CKOPOCTU FOpPU30HTab-
HOW MUrpaLuu.
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370 KOHeYHO BecbMa rpyboe onucaHue nNoYyBoobpaso-
BaTesIbHbIX MPOLECCOB, HO B L|EJIOM AOCTaTOYHOE AJIA TO-
ro, 4ytobbl NOHATL MpUpomy pa3Hoobpasus nous. U3 He-
0 CJeAyeT, YTO CBOICTBA MOYBLI M3MEHAIOTCA COMpPsKe-
HO C paCTUTENbHOCTbIO U B COOTBETCTBME C MONOXKEHUEM
B penbede. N36bITo4HOE KONMYECTBO OCAZKOB B perMoHe
U 3HaYUTENbHOE BapbMPOBAHME YBNAXKHEHMS OT rofa K ro-
[y OnpefiensieT 04YeHb BbICOKYIO YYBCTBUTENbHOCTb MOYBHI
K U3MEHEHMIO PEXMUMA YBNAXHEHUS, ONpefensemMoro ne-
pepacnpefefeHueM Baary Makpo, Me30, MUKPO U AAXe Ha-
HopenbedoM. ITo onpepensieT BbICOKYI MPOCTPAHCTBEH-
HYK MO3aUYHOCTb MOYBEHHOrO MOKPOBa. Boobuie pexum
YBNAXHEHUS [ANA HAlled TEPPUTOPUM SIBNSETCA BepyliuMm
(hakTopoM, onpefensiowuM BaXKHellne CBOWCTBA BCEX
KOMMOHEHTOB 3KOCUCTEMbI.

Hauny4wue ycnosus MuHepanu3aLmm onaga ecrtecTeH-
Hbl ANA BbINYK/bIX BOAOPA3e/bHbIX NOBEPXHOCTEN U CKNO-
HOB MOpEeHHbIX rpad. 34ech 06blYHbl AepHOBO-MaNeBas,
CpepHe-cnabo noasonucrtas noysa. OTHOCUTENBHO BbICO-
Kas MHTEHCUBHOCTb MMHEpaNuU3aLuu onpepensieT Hebosb-
Wwylo MOLHOCTb (A0 15¢€M) ryMycOBOr0O ropuU3oHTa C XOpo-
WO MMHepan30BaHHbLIM OPraHUYecKuM BeLlecTBOM (cpes-
HUW TyMyC — Mopfep). INOBUANbHbIA FOPU3OHT OObIYHO
XOpOLO BbIPAXeH, U €ro MOWUHOCTb CBA3aHa C MOLLHOCTbIO
MOKPOBHOTO CyMIMHKA. paHuLa MblIeBATOr0 MOKPOBHOMO
CYTIMHKA M CPefHero CYFMHKA MOPEHbI ABNSETCA ecTecT-
BEHHOM 061aCTbl0 HapyleHMs XUMUYECKUX PaBHOBECWIA.
3nioBUANBHBIA FOPU30OHT KMMeeT OObIYHO MNaneBblil LBET,
4YTO OMpeAenseTcss OTHOCUTENBHO BONbLIMM COAEPKAHUEM
OKMCHOTO )ese3a, ONpefensemMoro nepuoguyeckn HU3KUm
coaepxaHuem Bnaru. Yem 6onee ycToiymBo yBRAXKHEHMUE,
TEM MeHblle MHTEHCMBHOCTb MANeBOro LiBeTa M KOHTpac-
THeil TpaHuLibl 3/I0BMANLHOMO FOPM30HTA. Ha I0XKHbIX Bbi-
NYKNbIX CKAOHAX, 0ObIYHO Gosee Goratoil Kasbuuem Moc-
KOBCKOi MOpeHbl 13peaka BCTpevaloTcs U bypble necHble
noysbl, OoNee TUNUYHblE ANs 3anagHbIX PerMoHos c 60-
/g€ TeMbIM KIMMaTOM U MEHEE BbICOKUM MMAPOTEPMUYEC-




of grasses (Gramineae) and needles. Tree leaves are de-
composed relatively quickly and their trunks are fully de-
stroyed for 20-40 years. However, tree butts impregnated
with resin may be preserved for along time. The intensi-
ty of mineralization of dead plant residues decreases sig-
nificantly if the parent rock is rich in calcium. Thus, if the
humus horizons of the soils under the vegetation with
equal productivity are different in thickness, one can as-
sert that in this habitat, soil respiration and processes of
decomposition fast proceeds and vice versa.

Organic matter of soil is oxidized and transformed to
various organic acids with different chemical activity.
Acids affect parent rocks, destroy them, and enrich soil
solutions with cations and anions. Thelatter in soil solu-
tions are the basis of mineral nutrition of plants. Their
amounts in available form determine trophness (richness
in nutrients) of soils. Some part of soluble chemical el-
ements (under the action of gravitational forces) is re-
moved from the upper horizons to thelower ones, then to
groundwater and rivers. If the concentration of a sub-
stance is high, some its part precipitates and forms new
chemical compounds. Equilibrium in a soil solution also
depends on environmental temperature: the higher the
temperature, the higher the equilibrium concentration.
Usually, temperature islowered with depth and may cause
precipitation of a soluble substance. Theleaching of sub-
stances results in the formation of an eluvial horizon un-
der the humus one. Solid particles, predominantly fine
mineral fractions and colloid are also removed downward
through numerous pores in the soil. Evidently, the great-
er the number of pores and thelarger they, the greater the
depth of precipitation of substancesleached. This process
is named podzilization. The soil layer where substances
precipitate (the equilibrium of solutions is disturbed) is
illuvial horizon. The content of nutrients (in cations and
anions) available for plant roots would decrease with time
and soils wouldlose their fertility, if the nutrients did not
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enter the soils with falloff and with atmospheric precipi-
tation and dust.

In different seasons of year, equilibrium state chang-
es as a function of changes in soil temperature and mois-
ture. As soil dries in summer, soluble substances can also
precipitate. In spring, when the soil is saturated with
moisture and has thelack of oxygen, iron responsible for
brown and reddish colors of the soils turns to a mobile
form — ferrous oxide. The presence of ferrous oxide pro-
vides blue and olive-green colors. In this period, iron com-
pounds are removed from the upper soil horizons result-
ing in the whitish color of the eluvial horizon. This gley
process is characteristic for the territories that are exces-
sively moistened at some depth during the whole or most
part of year. Under these conditions, a permanent gley ho-
rizon develops rich in ferrous oxide.

The equilibrium state in soil solutions, as a rule, is dis-
turbed at a certain depth, the sediments close poreslow-
ering the rate of filtration. It is a positive feedback: the
greater the sediment, thelower the number of free pores
and the more intense the precipitation in deeper soil ho-
rizons. This positive relation leads to the formation of
more orless clear boundary between the eluvial and illu-
vial horizons. Illuvial horizon in the course of its self-de-
velopment becomes a waterproof layer, promotes exces-
sive moistening and increasing of the rate oflateral mi-
gration of substances.

Such a description of soil-forming processes is rath-
er rough, but, in our opinion, it is sufficient to understand
the nature of soil diversity. It shows that the properties
of soils correspond to their topographical position and
change coupled with changes in vegetation. The exces-
sive precipitation in the region and its variation from year
to year determines a high sensitivity of soils to chang-
es in the moisture regime related to the redistribution of
moisture by the macro-, meso, and even by nanorelief. As
a result, the soil cover pattern is mosaic. As a whole, the
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" Kum Ko3adduumueHToM. B aTux ycnosuax B cpefHeM Bbille
NPOAYKTUBHOCTb M MHTEHCMBHOCTb MUHEpann3aLumu opra-
HMYeCKOro onaja U COeAUHEHMUA Xene3a, OKpalunBaoLime
noYBY B GYpblil LLBET MEHEE MOABUXHbI.

Ha BOrHyTbIX CKNOHax MOA ManoOpPOTHUKOBLIMU €NbHU-
KaMu yBJIaXXHEHME NEPUOANYECKN U3ObITOYHOE, YTO NPUBO-

ONT K CHUXEHMWIO UHTEHCUBHOCTU Pa3NoXeHWs opraHuyec-

KWX OCTaTKOB M NEPUOAMYECKOMY Pa3BUTUIO B 3/I0BUAb-

HOM TrOpM30HTE [eeBbIX MPOLECCOB C pacnpocTpaHeHneM

AepHoBo-Ccnabo, cpegHenof3onucTbie (rneeBathix) MOYB.

Bbicokas 4yBCTBUTENbHOCTb K YBNAXHEHWUIO Onpepens-

eT LWMPOKYI0 raMMy MOYB C Pa3IMYHbIMU MOLYHOCTAMM Ty-

MYCOBbIX FOPU30HTOB, BbIPAXXEHHOCTbIO 3110BUANBHOTO FO-

pU30HTa, xapakTepa W ctenedu orneeHus. OTHocuTenb-

HO BbICOKAasA MMHepann3almMa rpyHTOBbIX BOJ, onpefenser

(opMMpOBaHMe TyMyCOBOrO rOPM30HTA C XOPOLWO pasfno-

XUBLWMUMCA MATKMM TyMycoM. B MUKPOMOHMKEHWAX 3Aech

BCTPEYaIOTCA NOYBbI, B KOTOPbIX HEMOCPEACTBEHHO MOA ry-

MYCOBbIM JIEXXUT NOYTW OENblif, YETKO BbIPAXKEHHbIN 3/110BU-

aNbHblii FOPU3OHT.

CenbCckMM X03AMCTBOM 0CBamMBajMCb B OCHOBHOM fe-
pHOBO-NaneBo MoA30MUCTbie W Haubonee [ApeHUpyeMmble
BapuaHTbl LepHOBO-CNabo, CPeAHENOA30UCTbIX [eeBaThix
TUMOB NOYB. B 3TMx NoYBax BCeraa YETKO BbIPAXEH NaxoT-
HbI FOPU30HT C pe3koil rpaHuLiel Ha my6uHe 20-30 cM, Ko-
TOpas COXPAHAETCA, N0 KPanHel Mepe, NepByI0 COTHIO JeT.

Ha nnockux 1 cnaboHakaOHHbIX MOBEPXHOCTAX MOPEH-
HbIX FPAL BHE 3aBMCMMOCTM OT UX BbICOTHOTO MONOXEHUA
B YCJIOBUAX 00bIYHO U3OLITOYHOTO YBNAXKHEHUS MOJ, 3ene-
HOMOLUHBIMU, KNCTUYHBIMU, YEPHUYHO-KUCAUYHBIMU 1 Yep-
HUYHBIMU eNbHMKaMW Pa3BWUBAlOTCA NOA30/UCTbIE, MOA-
30/IUCTO-FIeeBaTbIe U peX<e MOA30JUCTO [eeBble MOYBbI.
MoyTM aBTOHOMHOE nNWTaHWe aTtMoCdepHbIMM OCafKaMu
0e3 NoATOKAa OTHOCWTENbHO MUHEpPaNM30BaHHbIX MOBEp-
XHOCTHBIX FPYHTOBbIX BOA OrpaHUM4yuMBaeT pa3BUTUE HEMO-
panbHOTo PasHOTPaBbA W ONpefenseT xopoliee pasBuTUeE
3e1eHbIX MXO0B W YepHUKW. Pa3noxeHwe mepTBbix YacTen

MXOB TaKXe Kak u ccarHyma 3aTpymHeHHo. B pesynbra-
Te 3[€eCb HaKaniMBaeTcs rpybbiii ryMmyc, a NoYBEHHbIE pac-
TBOPbI 060raWeHbl CUIBbHBIMU OPraHUYeCKUMU KUCTOTAMM.
Ecnu nepeyBnaxHeHWe OTHOCUTENLHO He BEIUKO, TO B 3TUX
no3uuusax GopMUpPYIOTCA TUMUYHbIE NOL30UCTbIE NMOYBbI



moisture regime is theleading factor determining impor-
tant properties of all the components of an ecosystem for
territory of Zapovednik.

The more favorable conditions for the falloff miner-
alization characterize convex watersheds and slopes of

the moraine ridges, where soddy-pale-weakly and strong- %
ly podzolic soils are usual. A relatively high intensity of
mineralization is responsible for thelow thickness (to 15
cm) of the humus horizon with well-decomposed organ-
ic matter (soft humus — mull). As a rule, the eluvial ho-
rizon is well pronounced and its thickness is related to

. the thickness of mantleloam. The boundary between the

clayey mantleloam and moraineloam is a natural area of
disturbing chemical equilibrium. The eluvial horizon is

. of pale color due to a relatively high content of iron ox-

ide because of thelow content of moisture. The more sta-
ble the moistening of soils, theless intense the pale col-
or and more contrasting the boundary of the eluvial hori-
zon. On the south-facing slopes of the Moscow glaciation
moraine richer in calcium, brown forest soils are formed.
These soils are typical for the western regions with warm-
er climate andlower hydrothermal coefficient. Under these
conditions, the plant productivity is higher, and the min-

' eralization of organic falloff is more intense. Iron is main-
* ly present in the soil as oxides; it isless mobile, and re-

sponsible for the brown color of the soils.

On the concave slopes under the fern spruce forests,
the moisture of the soils is periodically excessive caus-
ing alow intensity of organic residue decomposition and

' development of gleying in the eluvial horizon. These ar-

eas are characterized by gleyic soddy-weakly and me-
dium-podzolic soils with humus and eluvial horizons of
different thickness and different degree of gleying. The

* relatively highly mineralized groundwaters promote the
" formation of the organic horizon with soft humus (mull).

In the microdepressions, soil occurs with well expressed
whitish eluvial horizons under the humus ones.

Agriculture mainly uses soddy-pale-podzolic soils and
well drained soddy-weakly and mid-podzolic ones. In
these soils, the plow horizon is well pronounced with a
distinct boundary at a depth of 20-30 cm, which is pre-
served atleast for the first hundred years.
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€ yeTko BbIPaXk€HHbIM GeNechiM 3/110BUAIbHbIM FOPU30HTOM
U CUJIbHO YNIOTHEHHBIM UANOBUANbHBIM. Ho 06bI4YHO, Bec-
HOW W OCeHbIO U B AOXANMUBbIE FOAbLI MANIOBUANBHbLIA rOpuU-
30HT U HUXHAR 4acCTb 310BUANLHOTO 3anOJHEHbI BOLOW,
4TO M ompepenseT NepUoOLMYECKYI0 MHTEHCUDUKALUIO Te-
€BOro npouecca, cnegbl KOTOPOro COXPaHATCA U B Cyxue
Ce30Hbl U rofpl.

Ha cnabo BOrHyTbIX YCTyMax MOPEHHbIX rpaf nepeys-
NaXKHeHue 6osiee NOCTOSAHHO U 3eCh Nog, charHymom dop-
MUpylOTCA TOP(MAHO-NOA30NUCTO reeBble noyBbl. Mow-
HOCTb TOPHSAHUCTOrO rOpMU30HTa PacTeT N0 Mepe ABUXKEHMA
K LLEHTPY KOT/IOBUHbI, yOMHA KOTOPOii 06bIYHO HE NpeBbi-
waeT 1,5 meTpa, a N0A30AUCTLIN FTOPU3OHT NOCTENEHHO NON-
HOCTbIO 3aMEHSIETCA FNeeBbIM. ITW MOYBbLI TECHO CBA3aHbI
C NOA30NUCTBIMU U MEXAY HUMU CYLLECTBYeT BCA raMma ne-
pexofnoB.

06buiee npeacTaBneHe 0 MEXaHU3Max NOYBOOOPA30Ba-
HUs OAHO3HAYHO ONpefenstoT HakonaeHne 6oNblOoN MoLy-
HOCTW MAFKOro rymyca B AOJIMHAX BPEMEHHbIX U NOCTOAH-
HbIX BOIOTOKOB W B BbITAHYTbIX A0NHO06PA3HBIX MOHMKE-
HuAX. HakonneHue 60MbWO MAcChl r'ymyca onpegensiercs
BbICOKOW MPOAYKTUBHOCTbIO, 3aMeANeHHbIM Pa3NoXeHunem
B YC/IOBUAX MepeyBRaXHeHWA 1 BbICOKOW MUHepanu3aLum
rPYHTOBLIX BOA. [l0CTOAHHOE NepeyBnaxHeHWe onpegens-
€T MOCTOSAHHbIA aHA3POOHbIA BOCCTAHOBUTENbHbLIA PEXKUM
c 06pa3oBaHueM FEEBOr0 rOPU30HTA.

YcToliunBoe yBAAXKHEHWUE NIOBUOMALMUANBHLIX 03ep-
HbIX KOTNOBWH, JOMWHMPOBAHWE CcharHyMOB onpepens-
eT (hopMUpOBaHMe 3LeCb Pa3NNyHbIX BapUaHTOB TOPPAHO-
MOA30MUCTLIX FEEBbIX U NEeeBaTbix NOYB C 6GONbWMMK 3a-
nacamu OpraHUYeckoro BellecTBa. Ha rpaHuue BepxoBbix
60/10T COOTBETCTBEHHO PACMPOCTPaHEHbl TOPPAHO-rNeeBble
MOYBbI, NOCTENEHHO NepeXOAsALLMe B TOPPAHYIO 3aNeXb.

[ins BOAWH OCHOBHbLIX PEK, B COOTBETCTBUM C YCNOBU-
AMU YBNAXHEHUA W XapaKTepOM pPacTUTENbHOCTU, CBOWC-
TBEHHbl MEperHoMHO-ryMycoBble W NeperHoiHO-rymycoBo
r71eeBble MoYBbI.

KoHeuHo, 3TO nuWb reHepanbHas CXeMa reHeTuyec-
KOii CBA3W NOYB C yCnoBuUsMMU cpedpl v daktopamu Gop-
MWUPOBaHUA MX pa3HooOpasus. Ho paxe B 3ToNl cxeme re-
HETUYECKWIH pAd MOYB BBIMMALUT BECbMa NpefCcTaBUTENb-
HO. Becb 3TOT reHeTUYECKMiA pAK 1 BbICOKAs M3MEHYMBOCTb
MOYB Ha YPOBHE KapanKoBbix hopM penbeta co3faeT YHM-
KanbHble BO3MOXHOCTM [l UCCNE0BAHNA TOHKUX feTa-
neit no4yBoobpazoBaHus. 3anoBefHUK — HE3ycNoBHO, KNna-
[0Bas Ans NoYBOBEOB.




On flat and gentle surface of moraine ridges (irrespec-
tive of their altitude) under excessive moistening, podzol-
ic, podzolic-gleyic amd more rarely podzolic-gley soil de-
velop under green moss, wood sorrel, bilberry-wood sorrel
and bilberry spruce forests. Almost autonomic nutrition
of plants in isolation from the mineralized underground
waterlimits the development of nemoral forbs and deter-
mines the spreading of green mosses and bilberry. The de-
composition of dead parts of mosses and sphagnum islow
resulting in the accumulation of raw humus in the soils
and high concentration of strong organic acids in the soil
solutions. Under not so high excessive moistening, typical
podzolic soils with well-pronounced whitish eluvial and
very compact illuvial horizons develop. However, in spring
and autumn periods and in rainy years, the eluvial horizon
and thelower part of the illuvial one are filled with water
periodically intensifying gleyification, the signs of which
is also preserved in dry seasons and years.

On weakly concave terraces of moraine ridges, exces-
sive moistening is more permanent. Here under sphagnum,
peat podzolic-gley soils develop. The thickness of the peat
horizon increases toward the center of hollows, the depth
of which does not exceed 1.5 m, and the podzolic hori-
zon is completely replaced by the gley one. These soils are
tightly associated with podzolic ones, and there are many
transitional variants between them.

According to general mechanisms of soil formation, in
valleys of temporary and permanent streams and in val-
ley-like depressions, soft humus is accumulated in great
amounts due to thelow decomposition of organic matter
under conditions of excessive moisture and highly min-
eralized groundwater. The permanent high moisture pro-
motes the constant anaerobic regime results in the devel-
opment of the gley horizon.

In fluvioglacial lake basins, the predominance of
sphagnum determines the formation of various variants
of peaty podzolic-gley and peaty podzolic-gleyic soils

with great reserves of organic matter. At marginal areas
of raised bogs, peat gley soils are spread; they gradually
pass to a peatland.

The mucky-humus and mucky-humus-gley soils occu-
py valleys of the main rivers according to moist condi-
tions and character of vegetation.

Surely, this is only a general scheme, which demon-
strates relations between soils and environmental con-
ditions providing their diversity. However, even in this
scheme, the genetic sequence of the soils is quite repre-
sentative. Undoubtedly, the Zapovednik is a paradise for
a soil scientist.
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KuBoTHOe HaceAeHune kS
"M 0COOEHHOCTU .
ero CIf)OpMI/IpOBaHMS{

WAOBOE pPa3HOOOpasne KUBOTHBIX

eCcTb B MepBylo oyepedb GyHKLUA

pasHoobpa3sus pacTuTenLHoCTH,
KoTOpas ABNAETCA W UX NULLEA W UX CPefon.
Pa3HooGpa3ue BMAOB pacTeHuii onpegensiet
pasHoobpasue NULLEBLIX PECYpPCoB, a pa3Ho-
06pa3ne CoobLEecTB, YTO He MEHEE BaXHO,
UX TEPPUTOPUANIBHBIX COYETaHWT — Pa3HO00-
pasue cpepbl 06uTaHus. Mpu Bcem 3TOM NpsmMoe
B/WAHME HA pa3Hoobpasne U YNCIEHHOCTb OKa-
3blBaeT KNMMAT, 0COBEHHO Ha MONKUNOTEPMHBIX KU-
BOTHbIX: HACEKOMbIX, PblObl, aMubOuit u pentuanii. OueHb
6osbloe pa3HOOOpasue KMBOTHBIX MW YACTO COXKHAsA
UX CUCTEMATUKA Onpefensier TPYLHOCTU WHBEHTapu3aLuu
Ux BMJOBOro cocraea. loatomy kak B Poccuu, Tak v B Mu-
pPOBOM NpPaKTUKe HafeXHble pernoHanbHble CNUCKU BULOB
CYILEeCTBYIOT TONbKO ANA MO3BOHOYHbIX. B Takue cnucku
BKJIOYAIOTCA BUAbl, 0COOUM KOTOPBIX OblM 0BHApyXeEHb
Ha NPOTAXEHWUM BCEro nepuoaa HabnioLeHuil.

®ayHa, Kak 1 tnopa, B ocHoBHOM EBponeiickoro npo-

UCXOXEHUS, HO B HEN MPUCYTCTBYIOT APKMUE NpefcTaBuTe-
nn Cubupw, pacnpoctpaHeHune KoTopbix B EBpone o6bl4HO
CBsA3bIBAETCA C GOpeanbHbIMKU TaeXHbIMKU NaHfWwadpTamu.
3 6ecno3BoHOYHbIX OnpefeneHo W onucaHo: 176 BUAOB
nayKoB, 73 — yYelyeKpbinblX, 653 — Hacekomble BpeauTe-
Nu neca, 21- pactutensbHoagHble Knewu, 350 — noyYBeHHbIe
6ecno3BoHOYHblE. 13 NO3BOHOYHbBIX — OAWH BUA KpYro-
pOTbIX: MUHOTA py4beBas -Lampetra planeri Bloch., 18 Bu-
[OB pbl6, 6 BMAOB 3eMHOBOAHbIX, 5 — NMpecMblKatowWwmxcs,
204 — ntuy, 56 — mnekonuTalOWMX. 30eCb BCTpeEYaloT-
CA BUAbI, BKIIOYEHHbIE B MEXAYHApPOAHY0 KpacHylo KHUry
MCON: wecTb BUROB NTULL: rych nuckynbka Ansererythropus
L., 6epkyr Agquila chrysaetos L., opnaH-6enoxsoct
Haliaeetus aibicilla L., cokon-cancaH Falco peregrinus

(Tunstall) n yepHsbiii auct Ciconia nigra L. lononHutenbHo
B KpacHyto kHury Poccum BKAOYEHBI: U3 YellyeKpblabiX —
MHeMo3MHa Parnassius mnemosyne L., U3 KpyropoTbix —
MUHOra eBponeiickas pyybesas Lampetra planeri (Bloch),
13 pbib, kKymxka (topens pyybesas, 6enomMopcKo-6antuiic-
kuii nogsug) Salmo trutta trutta L., eBponeiickuin xapuyc
Thymallus thymallus L..

N3 nTuy: TMNMYHO eBponeiickue BUAbl LIMPOKOAUC-
TBEHHBIX JIeCOB W JlecoCTeneil: pefKo BCTpevatoline-
ca 3meesp Circaetus gallicus (Gmelin), 6onbuwoit no-
popauk Aquila clanga (Pallas), maneiit nogopauk Aquila
pomarina (C.L.Brehm), rHe3gswmiica Bug — ioxHas 30-
notuctas pxaHka Pluvialis apricaria L.. CeBepoTaexHble
W IeCOTYHAPOBbLIE BUALI: CPEAHEpYCCKan benas Kyponatka
Lagopuslagopus rossicus (Serebrowsky), 60nbLoit KpoH-
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Animal population and
peculiarities of its formation

he species diversity of animals is firstly a function of
Tthe diversity of vegetation that is their environment

and a source of food. The diversity of plant species
determinesthe diversity of food resourcesand the diversity
of plant communities and their territorial combinations
— the diversity of the environment. In addition, the
climate exerts a direct influence on the diversity and
number, especially of poikilothermal animals: insects, fish,
amphibians, and reptiles. The high diversity of animals
and sometimes, their complicated systematic cause
difficulties in the inventory of their species composition.
Therefore, both in Russia and in the world practice, the
reliable regionallists of species exist only for vertebrates.
Theselists include species, individuals of which were found
in the course of the whole period investigated.

As the flora, the fauna of the Zapovednik is of Euro-
pean origin, but it includes striking Siberian representa-
tives, the distribution of which in Europe is usually re-
lated to boreal taiga landscapes. Among invertebrates
are spiders (176 species), Lepidoptera (73), pests of for-
ests (653), herbivorous mites (21), and soil invertebrates
(350). Among vertebrates are one species of cyclostomes
(brooklamprey Lampetra planeri (Bloch.)), 18 species of
fish, 6 — amphibians, 5 — reptiles, 204 — birds, 56 —
mammals. Six species of birds are included into the In-
ternational List of Protected Birds: lesser white-fronted
goose (Anser erythropus L.), golden eagle (Aquila chrys-
aetos L.), white-tailed eagle (Haliaetus albicilla L.), per-
egrine (Falco peregrmus T.), and black stork (Ciconia nig-
ra L.). In addition, there were included to the Red Book
of Russia lepidopterous insects black apollo (Parnas-
sius mnemosyne L)., cyclostomes brook lamprey (Lam-
petra planeri (Bloch.) (Cyclostomata)); among fishes —
sea trout (White Sea-Baltic Sea subspecies) (Salmo trut-
ta trutta L.), brook trout (basins of the Volga and Ural
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Rivers) (Salmo trutta morpha fario L.), European grayling
(Thymallus thymallus L.).

Among birds are typical European species of broad-
leaved forest and forest-steppe — short-toed eagle (Cir-
caetus gallicus Gm.), spotted eagle (Aquila clanga P.) less-
er spotted eagle (Aquila pomarina C.L.Brehm, 1831), gold-
en plover (Pluvialis apricaria apricaria L.); northern taiga
and forest-tundra bird species: willow grouse (Lagopus
lagopus rossicus S.), curlew (Numenius arquata L.), eagle
owl (Bubo bubo L.), and great gray shrike (Lanius excubi-
tor excubitor L.). There are few invasive species of plants
and animals. Among insects, only Colorado beetle (Lepti-
notarsa decimilineata S.) has not been incorporated into
natural ecosystems. In the territory of European Rus-
sia, muskrat (Ondatra zibeticus (L.)), raccoon dog (Nyc-
tereutes procyonoides Gr.), mink Mustela vison Sch., run
off from fur farms, widely settled over whole Europe and
forcing out the aboriginal species — European mink and
very rare species — red deer (Cervus elaphus L.). A visit-
ing card of the Zapovednik, in other words, the most char-
acteristic species are European brown beer (Ursus arc-
tos L.),lynx (Lynxlynx L.), pine marten (Martes martes L.),
wolf (Canislupus L.), wood grouse (Tetrao urogallus L.).

Surely, the territory of the Zapovednik is too small to
support the whole populations of brown beer, lynx, and
wolf. Nevertheless, the Zapovednik, undoubtedly, assures
a sustainable existence of several individuals irrespective
of the economic human activity. Usual and even numer-
ous species are common marten and wood grouse, typi-
cal European taiga species related to native forests. Ha-
zel hen may be also referred to such species. The fauna of
vertebrates as the flora represents a complex of nemoral
species of broad-leaved forests and taiga. A relative se-
vere climate is reflected in the fact that among reptiles,
only viviporous species are usual that are dependent on
weather caprices to alesser extents: viviparouslizard (La-
certa vivipara J.) and common adder (V. berus L.) and rare




wHen Numenius arquata L., ¢unuH Bubo bubo L., 06bik-
HOBEHHbI cepblit copokonyT Lanius excubitor L.. MHBa3u-
OHHbIX BU[LOB XWUBOTHbIX, TAKXe KaK U pacTeHUM, HEMHOTO.
Cpenu HaceKoMblx TONbKO KONOPAAcKuii Xyk Leptinotarsa
decimilineata (Say) — He BoweAWwNi B €CTECTBEHHbIE
3KOCUCTEMbI, aKKTMMATU3UPOBAHHbIE HA €BPONENiCKON Tep-
putopuu Poccun oHpatpa Ondatra zibeticus L., eHoToBuMa-
Has cobaka Nyctereutes procyonoides Gray, amepuKaHc-
kas Hopka Mustela vison (Schreber), wupoko paccenus-
wasecs no eBceit EBpone v BbiTecHAWLWAs abopUTEHHbI
BU[, — EBPOMENCKYI0 HOPKY, U O4YeHb pefKWUin espornei-
CKkuit 6naropopHblt oneHb Cervus elaphus L., 3axoaswmit
Ha TEPPUTOPUIO 3aNOBELHUKA TONbKO B GECCHEXHbIN ne-
pvog M3 COCefHUX OXOTHWUYbUX X03AMCTB. BusntHon Kap-
TOYKOW 3anoBeHMKA AN Hanbonee XxapaKTepHbIMU BUAa-
MU, 6e3yCcNoBHO, ABNAIOTCA Oypblil MEABEAb, PbICh, NECHAs
KYHULa, BOJIK U JyXapb.

KoHeuHo mns Gyporo mepBes, pbick 1 BoJIKa niowaab
3anoBefHUKA OYeHb Mana, YToObl NOAAEPKMUBATL BCHO MO-
nynaumio. Ho 3anoBegHuK, 6e3ycnoBHo, 06ecneynBaer yc-
TOWYMBOE CyLLECTBOBAHWE MOMYNALMOHHON FpynnUpPOBKMY,
LEMOHCTPUPYA XapaKTep WX CyllecTBOBaHUs 6e3 TeCHOro
B3aUMOJENCTBUA C XO3ANCTBEHHON [eATENbHOCTbIO Yeno-
Beka. 0ObIYHbIE M AaXe MHOTOYMCNIEHHble IeCHAs KyHuua
W FyXapb — TUMKUYHblE €BPONENCKUE TaeXKHble BUbI, CBSA-
3aHHble C KOpeHHbIMM necamu. K BUAam «rmyxux» necos
MOXHO OTHECTM W BECbMA MHOTOYMCNIEHHOO 34eCh psAbYK-
Ka. ®ayHa N03BOHOUHbIX, TaKXe KaK U (iopa, HOCUT TO e
00beMHEHME HEeMOopabHbIX BUAOB LWWPOKONUCTBEHHBIX
fecoB 1 Tanrn. OTHoCUTENbHYIO CYpOBOCTb KNMMaTa OTpa-
)KAeT TOT (DAKT, 4TO CPefu MpeCcMbIKAWMXCA PacnpocTpa-
HEHbl MO BCEWl TEPPUTOPUM TOJIBKO KWUBOPOAALLMNE BUAbI,
MeHee 3aBMUCUMblE OT KanpuM30B MOrOAbl: ALEpULA XKK-
BopogAwas Lacerta vivipara Jacquin u ragioka o6bIKHO-
BeHHas Vipera berus L. KpaiiHe pegku v pacnpocTpaHeHbl
TONIbKO JIOKaNbHO fiiLeKknagywme BUabl: slepuua npbiT-
kas Lacerta agilis L., Bepetenuua nomkas Anguis fragilis
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L., yx 06bikHOBeHHbIN Natrix natrix L.. Mpu 3T0M YnucneH-
HOCTb MOCNeAHUX MO Mepe 3apacTaHus Nyros U BbIpy6OK
NpOrpeccMBHO CHUXAETCS.

30HanbHaA KOHTPACTHOCTb XXMBOTHOTO HaceneHMs Ha-
nbonee YETKO NPOSABAAETCA B IKONOTUYECKOI rpynne Men-
Knx mnekonutalowmx. Ha MOpeHHbIX rpapax TMNMYeH KOM-
NNEKC BUAOB NIMCTBEHHbIX W WMPOKONUCTBEHHBIX JIECOB:
pbIXKaA NONEBKa, NECHAA U PeXe XKEeNToropnas Mbllin 1 fa-
e NOoJ3eMHasn MOoJeBKa, Mbllb ManloTKa, €BPONEnCKui
KpoT, Manas 6ypo3ybKa, 0ObIKHOBEHHAsA U CpeaHAs bypo-
3y6Ka, a C pyroii CTOPOHbI B CharHOBbIX U 3€1eHOMOLIHbIX
eNbHUKax B NIOBMOMMALMANBHBIX U 03€PHbIX KOTNOBUHAX:
KpacHasi MosieBKa, NeCHOM JIEMMUHT, paBHo3ybas Oypo3y6-
Ka — TUNUYHble BUAbI TaWrn. TaeXHbl1 xapaKTep IKOCUC-
TeM MOAYEPKMBAET OTHOCUTENbHAA 0ObIYHOCTb benku-ne-
TATW, A5 CYWeCTBOBAaHWUA KOTOPOW HeobxoauMbl CTapble
BYNANUCTbIE fLlepeBba.

Takue )xe COOTHOWEHWA XapaKTepHbl W AnA Hacene-
HUA NTUL. TaK e KaK 1 y MIEKOMUTAIOLLMX XapaKTepHbl 30-
HaNbHO 3amellatow e Apyr Apyra Fpynnsl BUAOB: C OAHOM
CTOPOHbI FOCMOACTBYIOWMUA BUA CMELAHHBIX U HeMOpab-
HbIX 1€COB — 3A6/MK, @ C ApYroii 3ameLyaloLnii ero B TH-
MUYHOW Talre BbIOPOK W BUAblI CEBEPHO TalrK: LYP U CHe-
rupb. bonbwas rpynna TUNUYHBIX AAs CMELLAHHBIX IeCOB:
ApO34bl — NEeBYMM, YepHblil, PAOUHHUK, U MEHOYKU — ne-
HOYKW BECHWYKA, TeHbKOBKA, TPEL|OTKa, 3eNeHas U cese-
poTaexHasa MeHOYKa-TaNoBKa; TUMWUYHBIA «eBpomeeL» —
0ObIKHOBEHHAs KYKYLWKa U TUMNYHBIA «CUOUPAK» — Fy-
Xaf KyKyllKa, W3 BPaHOBbIX — «eBpoOMeeL» — COMKa
M «CMOUPAK» — KeppoBKa. YMcneHHOCTb cOOCTBEHHO Ta-
€HbIX U CUOUPCKNUX BMAOB HE BENMKA, U TOJbKO KEApPOB-
Ka BMoJIHe 00ObIYHA U €€ KPUK, XapaKTepPHbIN 3ByKOBOI OH
neca B NETHUN U 3UMHUIA NEPUOALI.

06wwmi )xe 3BYKOBOI (HOH ONMpefenstoT NecHu 3s6:u-
Ka, KpanuBHWUKA, NEHOYKM TPeLoTKM, a Be4yepamu — nes-
yero gpo3pa. Crapble neca c obunvem pyna, 0co6eHHO
B CTapbiX OCUHAX, CO3AA0T XOPOLIMe YCN0BUA Af THe30-




oviparous: sand lizard (L. agilis L.), slow-worm (Anguis
fragilis L.), and grass snake (Natrix natrix L.). The num-
ber of thelatter gradually decreases with overgrowing of
felled areas.

The contrasting zonal features of the animal popula-
tion in the Zapovednik are distinctly displayed in the eco-
logical group of small mammals. On the moraine ridges, a
complex of species characteristic of deciduous and broad-
leaved forests is typical (common red-backed vole (Cle-
thrionomys glareolus Sch.), common field mouse (Apode-
mus sylvaticus sylvaticus L.), harvest mouse (Mycromys
minutus P.), common mole (Talpa europaea L.), common
shrew (Sorex araneus L.), pygmy shrew (S. minutus L.); in
sphagnum and green moss spruce forests occupied gla-
ciofluvial depressions andlake basins, the typical species
are taiga ones — northern red-backed vole (Clethriono-
mys rutilus Pallas), wood lemming (Myopus schisticolor
Lilljeborg), shrew (S. isodon). The taiga features of the
ecosystems are demonstrated by the relatively usual pres-
ence of Russian flying squirrel (Pteromys volans), for the
existence of which old trees with hollows are necessary.

Specific features of the bird population are simi-
lar to those of the mammal population. As in mammals,
in the bird population, the groups of species zonally re-
placing each other are typical: chaffinch (Fringilla coele-
bes), the dominant species of mixed and nemoral forests,
and brambling (Fringilla montifringilla) replacing it, as
well as pine grosheak (Pinicola enucleator) and common
bullfinch (Pyrrhula pyrrhula). In the mixed forests a great
group of birds consists of thrushes (song thrush — Turdus
musicus, blackbird — T. merula, field-fare — T. pilaris);
and warblers (willow warbler — Phylloscopus trochilus.,
chiffchaff (Ph. collybitus), wood warbler (Ph. sibilatrix).
greenish willow-wren (Acanthopneuste trochiloides), and
arctic (willow) warbler — (Ph. borealis). The typical Euro-
pean species is cuckoo (Cuculus canorus L.), among Corvi-
dae — jay (Garrulus glandarius); the typical Siberian spe-
cies — oriental cuckoo (Cuculus saturatus), among Corvi-
dae — Siberian jay (Perisoreus infaustus). and nutcracker
(Nucifraga caryocatacter). the number of the taiga and
Siberian species proper is not high, and only nutcracker is
usual, and cries of its small flocks is a characteristic sound
background of forest inlate summer.

The main sound background is formed by songs of
chaffinch, wren (Troglodytes troglodytes), wood-wabler

. (Ph. sibilatrix) and by songs of song thrush in the eve-

ning. Old forests with abundant hollows, especially in old
aspen trees, create favorable conditions for nesting of
several species of owls and swift (Micropus apus L.). Swift
is in its own natural environment, but towns are new hab-
itat for them.

For small rivers and streams with a constant water-cur-
rent the specific complex oflarge mammals: river beaver, a
mink and an otter are typical. The beaver has been re-ac-

climatized in the Zapovednik and has reached 230 speci-
mens in 66 colonies population by present time.

Not long ago it was important specie for fur trade.
Archeologists know settlements of human for which




BaHMA HECKONIbKMX BUJOB COB U YepHoOro cTpuxa. Mocnes-
HWM, UMEHHO 3[,€Cb, HAXOZMUTCA B CBOEI €CTECTBEHHOM Cpe-
i€, a ropoja, e OH Tenepb 06blYeH, — €ro OTHOCUTENbHO
HOBble MECTOOOMTAHMSA.

[ins peyek n pyybeB C NOCTOSHHbIM BOAOTOKOM XapaK-
TepeH cneun@uyecKknini KOMNIEKC KpYNHbIX MIEeKOMmuUTalo-
wMx: peyHoro 606pa, HOpkM W Bbigpbl. Bobp peknumary-
31poBaH B 3anoBefHuke B 1936-37 rogax. [ atoin uenu
Mcnonb3oBanuch 606pbl, B3ATble M3 BopoHexckoro 3a-
nosefHuKa. K HacTosweMy BpeMeHW YucieHHocTb 606pa
B 3aMOBELHUKE U ero OXpaHHOI 30He fgoctura 230 ocobeii
pacnpepeneHHblx no 66 noceneHusM.

Ewe He Tak gaBHO 3TO GbiN BaXHbLIN NyLWHOW NPOMbIC-
NOBbIA BUA. Apxeonoram W3BECTHbl MOCENEHMA 4YenoBe-
Ka, LN KOTOpbIX 606p 6Obl BaXHbIM MULLEBLIM PECYPCOM.
B cpegHue Beka B Poccumn «606poBbIe 0BbI» KaK BaXHEN-
WUA UCTOYHMK LEHHOTO Mexa MojJiexanu creunanbHomy
yyerty.

K navyany 20 Beka peyHoit 606p B EBpone coxpaHun-
CA NUWb Ha peke BopoHex B MOHACTbIPCKOM OXpaHAEMOM
necy, B yrogbax CapoBckoit nyctbiHM (Mopposus) u B be-
fopyccun Ha peke bepesuHa. bonblas pabota no uckyc-
CTBEHHOMY pacceneHuio 606pa obecneymna npakTUyecKoe
noJiHoe BOCCTAaHOBAEHME ero Nonynauuu.

Y1epsB B HacTosluee BpeMA X03ANCTBEHHOE 3HAaYeHWe,
MOYTU He 3Has eCTECTBEHHbIX BPAros Kpome 601e€3HeM 1 06-
JIafias BbICOKWUM MOTEHLMANOM Pa3MHOXeHUs, 606p Hadan
CTPEMUTENBHO YBENNYMBATL CBOIO YMCIEHHOCTb. Kak 1 ero
cobpar, KaHaACKNi1 606p, OH Hayan NPUYUHATL ONpeLeneH-
Hbli yLep6, pa3pyLuas UPPUTALIUOHHbIE COOPYKEHUSA, NOS-
TONAAA Aoporu u ayra. PeyHoii 606p BecbMa MHTEHCUBHO
UCMOAb3yeT CBOM KOPMOBbLIE peCypcChbl: MPaKTUYECKW BCe
JIUCTBEHHbIE MOPOAbI AepeBLEB U KycTapHUKU. lMocTpous
NAOTUHY U NOATONUB [OJMHY PY4bsi, 606D aKTUBHO YHUYTO-
)KAET BCIO PEBECHYI0 PACTUTENLHOCTb, KOTOPOI eMY 06bIY-
HO XBaTaeT NINLWb Ha NATb — AecATb NeT. MHOrMe fepeBbs,
B TOM YUC/E U He CbefloOHas ANs Hero enb Npu NoaTone-
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HUM BbICbIXalOT. [lonMHa pydybs npespallaeTcs haKTUdecku
B CWJIbHO 3ax/1aMJIEHHYI0, 3300/104EHHYIO U 3a/IUTYI0 BOLOM
BbIPYOKY.

Wcyepnae nuweBbie pecypcsl, 606p MLeT HOBOE HeTpo-
HyTOe MecTo. Ha mecTe ero paspylwuTenbHoi aesTenbHoC-
TW HAYUHAIOTCA ANUTENIbHBIE MPOLECCHl BOCCTAHOBAEHMUS
pacTuTenbHOCTU. B 3aBUCHMOCTM OT KOHKPETHBIX YCNOBUIL
Ha MecTe 606POBLIX NOCENEHNI MOTYT BO3HUKATb JAUTENb-
HO YCTOIYMBLIE 3300N0YEHHbIE MOWMbI C 60IOTHO pacTy-
TENbHOCTbIO M KYCTApHUKAMM, @ NPU OTHOCUTESILHO KPYTbIX
6eperax 4OBONbHO ObICTPO BOCCTAHABNMUBATLCA MCXOLHbIE
neca. Korga yepes fecaTku net nuuiesble pecypchl 606pa
BOCCTaHOBATCS, OH MOXET BEPHYTLCA M OpraHW30BaTh HO-
BOE noceneHue.

PeyHoro 606pa HMKakK Heslb3s Ha3BaTb PAYMTENbHbIM XO-
35IMHOM U BCe ero CTparermyeckue niaaHbl CBOAATCS K NOCT-
pOWKe MIOTUHbI, BbICOTA KOTOPOi1 CO3AaEeT BOLJOEM, BbILEP-
XWBAIOLWMIA MaNoBOLHbIN NeTHUI nepuoa. Ho co3gaBaemoe
MM MecTooOWUTaHMe cnocobCTBYET yBENUYEHUID YMCIEH-
HOCTU pbIObl M NPOHUKHOBEHUIO B BEPXOBbA PEK KpyMHO-
ro xuuHMKa Bbiapbl. Co3gaBaemble 606poM BoAOEMbI GNa-
FONPUATHLI W AN5 €BPONENCKON U aMEPUKAHCKON HOPKMU.




“the beaver was the important food re-
source. In Middle Ages in Russia «bea-
ver hunting place» were a major source
of valuable fur and were a subject to
the special registration.

At the beginning of 20th century
the river beaver in the Europe survive
only on the Voronezh river in a monas-
tic protected wood, in Sarovskoj Pustin
(Mordovia) and in Belarus on the river
Berezina. Significant work on artificial
settling of a beaver has provided almost
full restoration of its population.

Havinglost now economic values, al-
most not knowing natural enemies ex-
cept for illnesses and with high propa-
gation potential the beaver has start-
ed to increase the number promptly. As
well as the Canadian beaver it started
to cause the certain damage, destroy-
ing irrigational constructions, flooding
roads and meadows. The river beaver in-
tensively uses its fodder resources: al-
most all deciduous species of trees and
bushes. After construction of dam and
flooding a valley the beaver actively de-
stroys all wood vegetation, which usu-
ally suffices it only for five, max ten years. Many trees in-
cluding not an edible fur wither after flooding. The valley
of a stream transforms actually into glade strongly clut-
tered up boggy and filled by water.

Having exhausted food resources the beaver searches
for a new untouched place. On a place of its destructive
activitylong-term processes of vegetation restoration be-
gin. Depending on specific conditions on a beaver’s set-
tlements stable boggy flood-lands with marsh vegetation
and bushes can arise, while at rather steep bank initial

woods are quickly restored. When through tens years food
resources of a beaver will be restored it can return and or-
ganize new settlement.

The river beaver in any way cannot be named the zeal-
ous owner and all its strategic plans are reduced to con-
struction of a dam which height creates a reservoir main-
taining the low-water summer season. But the created
habitat promotes increasing number of fish and helps ot-
ter to reach an upper river. Reservoirs created by beaver
are favorable for European and American minks. Flooded




e ™. el
o TR

o™

MoaTonneHHble y4acTKU JONMHBI — 0ObIYHO XOPOLIME KOp-
MOBble yrofbs Ans KabaHa u focs. C OTKpbITHIMM TpaBs-
HO-KYCTapHUKOBbLIMM MOWMaMM CBA3aHbl crneunduryeckume
BUAbI neBYMx NtuL,. MoHATUE NONb3bl U BpeAa He npueme-
Mbl AN eCTECTBEHHOW NpuUpoabl. bo6p KMUBET CBOeN Ku3-
Hblo. Ero pestenbHocTb GnaronpusTHa Ans OGHUX BUAOB
u rybutenbHa gns gpyrux. Ho B Lenom oHa Bce-Taku cno-
COBCTBYET YBENUYEHMIO PA3HOOOPA3NUA MECTOOOUTAHUN U,
cnepoBaTeNbHO, BUAOB.

BepxoBble 60/10Ta, KaK W ANs pacTeHWnt — NPOBOAHM-
KU CEBEPOTAEKHBIX U TYHLPOBbLIX BUAOB. ITO, NpeXae BCe-
ro, Cepblii COPOKOMYT, MeHOUYKa — TasioBKa U 6enas Kypo-
natka. MocnegHas rHe3guTcs Ha 60710Tax, HO 3MMOW YacTo
KOPMUTCA MO OMyLWKaM W Ha 3apacTalolmx Bbipybkax. Xa-
paKTepHbl TUNUYHbIE AN NECOTYHAPbl KYAUKN — CPefHuii
KPOHLUIHEN M 30/10TUCTas pPXaHKa.

lHe3goBaHWe BCEro B ABYX AECATKAX KUIOMETPaX Hox-
Hee 3anoBefHMKa 6enoro aucta — TUNUYHOW NTULbI 3a-
nafHoi EBponbl, pe3Ko KOHTPACTUPYET C HalMYMeM TUMMUY-
HbIX Ta€XHbIX 31EMEHTOB (ayHbl NTUL. be3ycnoBHo, cToNb
AaneKoe NPOHUKHOBEHMWE Ha 10T CEBEPOTAEKHBIX, TECOTYH-
LPOBbIX U CMOUPCKUX BUAOB €CTb pe3y/ibTaT COXPaHeHUs
CTapbiX e/10BbIX IECOB U BEPXOBbIX 60/10T. 3aN0BEAHUK —
COBpPEMEHHbI pedyrnym TaexHon dayHbl U 3TO npupaer
€My 0COOYI0 LLEHHOCTb.

BmecTe ¢ TeM cO6CTBEHHO OTHOCUTENLHO OfHOPOAHBIi
MacCUB CTapblX €l0BbIX IECOB UMEET HebOoMbLWOe BUAOBOE
pa3Hoobpasue, Kak pacTeHMi, TaK W XKMBOTHbIX. B Takux
Jlecax HEMHOTOYUCNEHHBI NOCb, BOJIK, NCULLA, 3asL-6ensk
1 TeM bonee KabaH. 3fech He BCTPETULLb TeTEpEeBa U OTHO-
CUTENbHO PEAOK Aaxe pAdUunK.

Mopaensioliee 60NbWNHCTBO BUAOB KUBOTHbIX ANA YC-
TOYMBOrO CyLLECTBOBAHUSA MONYNALMUIA HYXAAIOTCA B CIOXK-
HbIX MECTOOOMTAHUAX: PAa3HOBO3PACTHbIX JIECOB, AOANH Py-
YbeB M PEK B COYETAHUMW C BblBanamu, BbIpyOKamu, OKpa-
MHaMW CEeNbCKOXO03ANCTBEHHbIX 3emenb, 60s0T. TonbKo
B TAKWUX YCNIOBUAX OHU HAxXoAAT U PasHOOOpasue NMuLLeBbIX
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pecypcoB, MecTa AfA OTAbIXa M Pa3MHOXeHUs. Tak Jochb
3UMOW MUTaeTcs UBOIA, paOUHOI, MOSIOAOI OCMHOM, KOTO-
pblX OH B M306MAMM HAXOAMUT Ha 3apacTalolmx BbIpyoKax,
no AOJIMHAM PYYbeB U Ha FpaHuLax 6010T. Ha oTablX e OH
yX0AUT 06bIYHO B KTEMJIbIA» COMKHYTbIN ebHUK. [pu 3TOM
HauAyywWnM L1 HEro ABNSETCA MPAMOe COCEACTBO 3TUX Ba-
PUAHTOB PacTUTENbHOCTM. B LeHTp 600T U 0OLMPHbIX Bbi-
pYOOK, KaK W B LIEHTP Macc1Ba CTaporo efoBoro Jeca, 10Ch
3UMOW 3aX0AMUT KpaiiHe pegKo.

C Bblpy6KaMu, UMUTUPYIOLMMKU ECTECTBEHHblE BbIBaA-
Nbl W rapu, cBsi3aHbl KOMMEKCH BULOB, Gonee xapaktep-



areas of a valley — usually good fodder grounds for a wild
boar and an elk. With open shrubby flood-lands specific
kinds of songbirds are related. The concept of advantage
and harm are not usable to the nature. The beaver lives
the ownlife. Its activity is favorable for one species and
pernicious for others. But as a whole it contributes to in-
crease of a variety of habitats and species therefore.
Raised bogs are conductors of northern taiga and tun-
dra species for birds as for plants. These species are great
gray shrike, Eversmann’s warbler and willow grouse. The
latter nests on bogs, but in winter, often feed on felled ar-

eas. Whimbrel (Numenius phaeopus L.) and golden plover
(Pluvialis apricaria) — birds characteristic of the forest-
tundra — are usual.

At this taiga pattern of the bird population, nesting of
white stork (Ciconia ciconia L.) — a typical bird of west-
ern Europe — 20 km to the south of the Zapovednik is
a contrasting phenomenon. The penetration of northern
taiga, forest-tundra, and Siberian species far to the south
is a result of preservation of old spruce forests and raised
bogs. The Zapovednik is a recent refugium of the taiga
fauna, and this fact makes it especially valuable.

The massif of old spruce forests has alow species diver-
sity of both plants and animals. Animals, such as elk, wolf
fox, blue hare, and wild boar avoid such forests. One can-
not meet black grouse and even hazel hen is rare here.

The overwhelming majority of animal species need
complex habitats for the stable existence of their popula-
tions: combination of cut areas, marginal areas of agricul-
turallands, bogs and forests of different ages, stream and

- river valleys. Only under these conditions, animals find di-
. verse food resources, places for rest and breeding. So, elk
' feed with willow, mountain ash, and young aspen trees,

which are abundant on overgrowing felled areas, in stream
valleys, and bog edges. Usually, in winter this animal goes
to rest to a «warm» dense spruce forest. The best for it
is the neighborhood of different variant of habitats with
different vegetation. In winter, elk does not visit central
areas of bogs, vast clearings, and of the old spruce forest.

Complexes of species more characteristic of mixed for-
ests and even forest-steppe are related to clearings that
may be considered as analogues of natural windfalls and
burns. The richness of the animal population in a harmo-
niouslandscape, which combines in definite proportions
mosaic patterns of all succession stages of forests devel-
oping on cut areas, meadow, croplands, and settlements
shows the way to the sustainable high biological produc-
tion at the maintenance of the highest possible biologi-




Hble ANA CMEeLaHHbIX NeCOB U faxe necoctenu. boratcto
)XMBOTHOTO HaceNeHUs — B FAPMOHMYHOM NaHALAdTE, CO-
yeTalolleM B OMPEAESEHHbIX MPONOPUUAX MO3aUKy BCeEX
CYKLECCUOHHBIX CTafuil NIeCoB, Pa3BMBAIOWMXCA HA Mec-
Tax BblBaJNOB, BbIPYOOK C lyramu, MALWHAMU W HAaCENEHHbI-
MW MYHKTaMU NOKa3blBaeT NYTb K YCTOWYMBOMY MOYYEHUIO
MaKCUMaIbHO MONE3HOW OMONOrMYECKON NPOAYKLUM MpU
nopAepKaHUM MAKCUMaNbHO BO3MOXHOMO 61OOMUYECKO-
ro pasHoobpasus. bonee Toro, He06x0aUMO 0COO0 OTME-
TUTb, YTO COBPEMEHHbIN NAHLWAMT U BeCb KOMMNJIEKC pacTe-
HUI W MBOTHBIX HA MPOTAXEHWUM BCEro nocienesHUKOBO-
ro nepuona u, 0CO6eHHO, NOCAeAHNE [BE-TPU ThICAYU JIET,
thopMMUpOBaNCsA Npu y4acTuu YenoBeka. YenoBek 0XOTUII-
csi, Bblpy6an u BbKWIan ieca nog nawHu 1 co3pnaBan Ho-
BYIO Cpeay, Ha NepBbix 3Tanax CBoeil 3B0JIOLUM, N0 cTpaTe-
TMYECKOMY MbILIEHNIO MAIO OTANYAsACH OT peyHoro 6o6pa.
K aTomy Bo37eiCTBUIO aKTUBHO NpUCNOcabanBanuch u xu-
BOTHble, POPMUPYs CBOE MOBEAEHUE, CHUKAA NPUYUHSE-
Mblii UM Bpef, U U3BJEKas BCIO BO3MOXHYIO Monb3y. PaLuo-
HaJbHOE UCMOMb30BaHUE NI0ObIX OMOOrUMYECKUX PECYPCOB
€CTb He TOJIbKO CPEeACTBO MOSYYEHUS NOJE3HON MPOAYK-
LMK, HO W BaXKHbI MEXaHWU3M peryanpoBaHus nonynsauuii,
CMIAXMBAIWNIA aMNANTYAY KONEOAHUA UX YUCTEHHOCTH U,
CHUKAIOLWMIA PUCKM KaTacTPOUYECKOTO BbIMUPAHUSA U Fy-
OOKOI fenpeccuu Ux nonynsALun.

Kaxkablit BUL XMBOTHBIX UMEET CBOW CMEKTP Gone3Hei,
BbI3bIBAEMbIX BUPYCaMMW M MATOreHHbIMW MUKPOOPraHU3Ma-
Mu. HekoTopble M3 HUX, TaKWe Kak KieweBoil 3HUedanur,
NenTocnupos, Tynspemus, 6onesHs Jlaiima, remopparmyec-
Kas nuxopagka, 6eleHCcTBO 1 Apyrve onacHbl U Ans Yeno-
Beka. [1porHo3 anuaemMuosnorMyeckoin 06CTaHOBKM Ha oc-
HOBE CJIEXEHWUS 3a YNCIEHHOCTbID KMBOTHBIX-X035€EB,
NepeHOCYMKOB U COCTOSHUEM UX NONYAALMY, A TAKXKE U3y-
yeHue LMpKyNaLuu Bo3byauTeneit bonesHei B npupoge —
OCHOBA WX NPOGUNAKTUKM. Hawm 3HaHWA (yHKLMOHUPO-
BaHWsA NPUPOAHbIX 04aroB 300HO3HbIX 6one3Hel no cyuiec-
TBY NMOKa elle HUYTOXHbI.




cal diversity. Moreover, it should be noted that the mod-
ernlandscape and the whole complex of plants and ani-
mals developed at participation of man during the entire
post-glacial period and thelast 2-3 thousand years. Man
(in beginning own evolution) hunted, cut and burned for-
ests for croplands and created new environment, by strat-
egy lightly differ from beaver. Animals adapted actively
to the new surroundings and put to good use. The use
of any biological resources is not only a mean to obtain
useful production, but it is an important mechanism to
regulate populations and smooth their fluctuations pro-

tecting against their catastrophic dying out and decrease
in their number.

Every species of animals has its own spectrum of dis-
eases caused by viruses and pathogens. Some of them
(vernal encephalitis, leptospirosis, tularemia, hemorrhag-
ic fever, and so on) are dangerous to human. The forecast
of epidemiological situation based on observations of the
number and state of animal populations and studying of
circulation of pathogens in nature is the basis of prophy-
laxis. Our knowledge of functioning of natural foci of zoo-
notic diseases is negligible.
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I/ICTOpI/ISI X0O39MCTBEHHOI O
MCITOAb30OBaHNA

pxeonoruyeckue cnepbl 4YenoBeka ANA TeppuTo-

pUM 3anoBefHMKA M ero ONUKANIIEro OKpYKeHus

He n3BecTHbl. [lepBoe nNUCbMEHHOE yMOMUHaHWe
umeetca B [losecTn BpemeHHbIX JleT — netonucHom csoae
10-12 BekoB, rae rooputcs 06 «OKOBCKOM nece» (Ha3Ba-
HWe OT OfHOMMEHHOrO ApeBHero ropoaa OkoBew, GbIBLIETO
BOJIOCTHOTO LieHTpa — HbiHe 370 ceno Okosel, Cenmxapoc-
KOro paiioHa). TeppuTopus 6GblIa MONOHAceNeHa 1 B Npo-
wnom. OCHOBHble HACeNeHHble NMYHKTbl BbIIM COCPeaoTo-
YeHbl 33 NepeAenamn HblHelWHei 3an0BeAHON TeppUTOpUM
no 6eperam 6onee KpynHbIX PeK: B CPELHEM TEYEHUU pek
Mexa, ykona, Tiogbma 1 TyaoBKa, rae Oby y4acTku 3em-
7N Haubonee npurogHele ans 3emnegenus. OHW aKTUBHO
ocauBanucb B XVI — XVIIIBB. 4 N0 apXMBHbBIM LaHHbLIM
K nepuojy «reHepanbHoro mexeBaHus» 1783 r. MECTHOCTb
no 6eperam p. JyKonbl, BNIOTb 10 3aKpaeK BEPX0BOro 60-
nota «KaTuH Mox», Gblna 0CBOEHA NOJ CENbCKOX03ANCTBEH-
Hble yroabs. B HenocpencTBeHHON 61M30CTH OT COBPEMEH-
HbIX TpaHuL, 3anoBefHMKA CYLLECTBOBANO HAceNeHHble
NYHKTbI: MO 3aNafiHoi oKpauHe yeTbipe aepeBHu ( KBalw-
H#, 3amowse, Crynoso, bapcyku, lopoBatka (oueBugHO
BepxoBbe); NMo BOCTOYHOI — YeTbipe-nATh, a B npeaenax
camoro 3anoBefHuKa: — TuxoHoBo (oueBuUgHO foOp6YHOB-
ka), Mexa, b.0cuHoBka (KpacHoe), a Takxe Gonee men-
kue — [lanatoBka, Mop3apopse, Moropeiika (Moropenka).
B matepuanax obcnepoBaHus B 1845-49rT. ynomuHaoTCs
pepeBHu ®epoposckoe, Ctonosas, Octpas Enka, HO Ha nna-
Hax reHepafbHOro MexxeBaHWa 3T Mecta 6binn 0603Haye-
Hbl KaK IeCHble. Ho He ynoMMHAloTCA 1 BO3MOXHO UcYe3nu
HaceneHHble nyHKTbl TuxoHoBO, Mexa, b.0cnHoBKa, [Noro-
penka, Nanatoska, Nog3agopse.

B uenom Ha 3Tol TeppMTOPUM BO3MOXHOCTU Pa3BUTHUS
3eMeflenns KpalHe orpaHuyeHbl U3-3a oTCyTCTBMA 60Jib-
W1X NNoLWafen Xopowo ApeHUpPOBaHHbIX, NErKUX U NNOA0-
POLHBIX MOYB, @ TAKXe U30ObITOYHOrO YBNAXHeHUs. Bo BTO-

poi nonosuHe XIXB. n Hayane XX B. B HENOCPEACTBEHHOM
6N1130CTU OT IOXKHbIX FpaHuL, 3anoBejHMKA OCBAUBANMUCh
3eMeNbHbIe Y4acTKU W BO3HUKIM XyTopa (ceBepHee u ce-
Bepo-3anagHee 4. ®epoposckoe). Ho cpok mx cyluectso-
BaHWA Obln HeBenuK. Mocne KoaneKkTUBMU3aLMU U 0COBEH-
HO nocne Benukoi OTeyecTBeHHOW BOWHbI 3€M/IM XYTOPOB
W Manblx fepeBeHb ObliM 3a0pOLEHbl U OT HUX COXPaHu-
JINCb TONbKO Ha3BaHWA ypouull. B LlenoMm ke MOXHO yT-
BepXAaTb, YTO 6OMbLWAsA YACTb TEPPUTOPUK 3anOBELHUKA
HUKOrfA He OblNa 0CBOEHA NOJ CeNbCKoe X03A/CTBO.

AKTMBHaA 3KCnnyaTauus JIECHbIX PecypcoB B paiio-
He 3anoBefHMKA Hayanacb B NepBoii nosioBuHe XIX crone-
TnsA. Jleca npuHagnexanu KpynHoiM nomelynkam (reHepa-
ny Pomeitko u rpacdy LepemetbeBy), a Takxe yaeabHOMY
BegomcTBy. Ox0Ta Ans HaceneHus Gblna 3anpelleHa, a xo-
3seBa M3pedKa MpUE3NKanu Ha OXOTY Ha KPYMHOro 3Beps
unu ryxapsa (COXpaHWNOCh OAHO U3 Ha3BaHWI FIyXapuHO-
ro Toka — «bapuHOB Tok»). Pa3pewanca TonbKO NpoMbl-
Cen NyLWHbIX BUAOB: KYHULIbI U HOPKMU.

YnpaBneHue NecHbIMW yrofbsiMU OCYLIECTBASNOCH yn-
paBnswowmmmn. Jlec, Kak npaBuio, NpojaBanca Ha KOpPHIo
noApsauMKaM. JlecoyctpoutenbHele paboThbl Ha 3TUX Tep-
pUTOpMAX [0 OpraHu3auMu 3anoBefHUKA MPOBOAUNUCH



Istory of economic use

rcheological traces of the human activity for the
AZapovednik territory and its surroundings are

not known. The first written mention is available
in the «Story of Time» — the annalistic arch of 10-12
centuries where it is spoken about » Okovsky wood »
(the name from the same ancient city of Okovets, the
former region center — nowadays this village Okovets
of Selizharovo district). The territory has been poorly
occupied. The basic settlements concentrated outside of
present zapovednik territories on banks of larger rivers:
on middle stream of rivers Mezha, Zhukopa, Tyudna and
Tudovka where there were the most suitable agriculture
sites. They actively assimilated in XVI — XVIII centuries
and on contemporary records by the period of «general
boundaries setting» (1783) district on of a bank Zhukopa
river, down to rim of a raised bog «Katin Mokhy, it has
been mastered under agricultural grounds. In immediate
proximity from modern borders of Zapovednik a number
of settlements existed: On the western outskirts — four
villages (Kvashnya, Zamoshye, Stulovo, Barsuky, Gorovatka
(obviously Verkhovie); east — four to five villages,
within the borders of Zapovednik: Tikhonovo (obviously
Gorbunovka), Mezha, Bolshaya Osinovka (Krasnoe), and
also minor villages-Palatovka, Podzadorye, Pogoreyka
(Pogorelka). In inspection materials of 1845-49, villages
Fedorovskoe, Stolovaya, Ostrya Yolka are mentioned but on
plans of general boundaries setting these places have been
designated as forest plots. Settlements Tihonovo, Medga,
Bolshaya Osinovka, Pogoreyka, Palatovka, Podzadorye are
not mentioned and probably disappeared.

An opportunities of agriculture development for this
territory are extremelylimited because of absence of extent
well drainedlandlack oflightweight and fertile soils, and be-
cause of superfluous humidifying. During second half of XIX
century and beginning of XX Century some areas were de-
veloped and farm have arisen nearby southern borders of

Zapovednik (to the north and north-west of Fedorovskoe).
Soon they disappeared. After collectivization and espe-
cially after World War II farms and small villages have been
abandoned and only tracts names remained. As a whole it is
possible to approve, that the most part of Zapovednik terri-
tory never was exposed to agricultural development.

Active wood resources exploitation within the Za-
povednik territory has begun in first half XIX century.
Woods belong to large landowners (to general Romejko
and the count Sheremet ev) and to principality admin-
istration. Hunting has been forbidden for common peo-
ple, and landowners occasionally came on hunting for a
large animals or a wood-grouse (one of capercailye mat-
ing-place names — «Barin (landlord) mating-place » was
kept). Only hunting for fur trade was permitted i.e. hunt-
ing for weasel and mink.




B 1895, 1925rr. B ocHoBHOM 3mech Benuch BbIGOPOUHbIE
py6KH, a ¢ 1905 r. HaYanacb MHTEHCUBHAA BbIpYOKa NEecoB.
B 1910-1912 rr. WMpPOKO MCMONb30BANNCh NPOMbILIEHHbIE
CJIOLWHblE IecOCeyHble pyOKM, NpY 3TOM 1ECOBOCCTAHOBM-
TeNbHble paboTbl COBEPLIEHHO HE MPOBOSUIMUCD.

lMuk 3kcnnyataumu necos, BOCTOYHee p. TofbMa, Npu-
XoAamuTca Ha 20-e rofbl npownoro cronetus. Jlec, kak npa-
BMNO, cnnasnsanu no p. Tioagbma Ha ceBepe W no p. Mexa
Ha tore. [ponyckHas cnocobHOCTb (rpy30MOABLEMHOCTb)
3TUX peK 3a NaBOAKOBbIA Nepuof COCTaBiAna COOTBETC-
TBEHHO 42000 mi 1 25000 mi gpeBecuHbl. Kpome npombiw-
JIEHHBIX PYOOK TPAafMLMOHHO Pa3BMBANOCh MOGOYHOE Ne-
CONo/ib30BaHNe, CBA3aHHOE C HapOAHLIMWU MPOMbICAAMM:
CaHHbI, KONECHBLI, NanoTHbI W Ap., [ina ux usrotosne-
HWS KOTOPbIX WCNOAb30BANUCh LWWNPOKOAUCTBEHHbBIE MO-
pofbl. K MOMeHTy opraHu3auuu 3anoBefHUKa B Jecax Co-
XPaHUIUCh ML eanHUYHbIe AyObl. Ha 3HauMTenbHOM TEp-
pUTOPUMN BbIU UCTPEGEHBI KNEH, BA3, UNbM, iceHb. Jluna,
[aBaBlas LLeHHOEe JIbIKOBOE Cbipbe U MATKYI0 MOAEN0YHYI0
LpeBECHHY, COXpPaHUNACh ANLb B KYCTapHUKOBOW (opMme.

HecmoTps Ha Takoe 6eccucTeMHOE UCNONb30BaHMe Nec-
HbIX pECypCoB, MaTepuanbl NECOYCTPOUTENBLHOM IKCNEAULUM
1939r., KOHCTATUPYIOT XOpOLLEee COCTOAHME NEeCoB 3anoBes-
HUKa. K TOMy BpemMeHW enbHUKW 3aHumanu 47 %, npuyem
cnenble U npucnesatwowme coctasnanu 82% 0T UX Naowa-
Au, 6epe3oBele ieca cocTaBnam 26 %, 0CUHHUKM —11 %, co-
cHoBble —10%, cepoonbxoBble — 5%, 4epHOONbXOBblE —
1%. C 1917 no 1930 r B CBA3M C OTCYTCTBMEM JIECHOW OXpa-
Hbl MOBCEMECTHO Obln UcTpebneH noch. Takxe K nepuoay
OpraHu3aLuy 3anoBefHMKa Obina CUAbHO NOJOPBAHA YMC-
JIEHHOCTb JIECHOW KYHWLIbl U €BPONECKO HOPKHU.

WTak, umetowme nctopuyeckue CBefeHns, No3BONAIOT
nonaratb, 470 3aNOBEAHUK [ENCTBUTENLHO OXpaHAeT 3ne-
MEHTBl I0HO TaeXHoro naHawadra, HUKOrHa He UCnbl-
TaBWMe Ha cebe NpsMoro BO3AeNCTBUS yenoseka. 3To To,
YTO OnpefensieT abCoNoTHYI0 YHUKANbHOCTb LleHTpanbHo-
JlecHoro 6uocdepHoro 3anoBefHuKa.
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Management of forests was carried out by manag-
ing directors. The forest usually was sold to contractors
on the vine. Forest inventory on these territories before
the organization of Zapovednik were carried out in 1895
and 1925. Mainly only a selective felling was carried out
here, but from 1905 intensive felling has begun. During
1910-1912 industrial forest exploitation onlarge cutting
area were widely spread, and reforestation works were not
conducted at all.

Peak of forest exploitation, to the east of Tyudma riv-
er, was due 20th years of thelast century. For timber raft-
ing twolocal floatable rivers was usually used: Tyudma in
the north and Mezha in the south. Throughputs of these
rivers for the freshet period were accordingly 42000 mi
and 25000 mi. Apart from industrial forest exploitation,
traditionally developed collateral forest utilization, con-
nected with national crafts for which broadleaf trees
were necessary. By the moment of the organization of
Zapovednik only individual oaks have remained in for-

* est. The maple, an elm, an ash have been exterminated

on significant territory. Thelinden, which provide valu-
able raw material — a bast and soft wood survived only
in shrubby form.

Despite of such unsystematic use of forest resourc-
es, forest inventory expeditions of 1939, ascertain a good
condition of the Zapovednik woods. By then fir groves oc-
cupied 47 %, and ripe and ripening made 82 % from their
area, birch woods made 26 %, aspen forests-11 %, pine-
10 %, grey alder — 5 %, black alder — 1 %. From 1917 till

©1930 in connection with absence of Forest protection the

elk exterminated everywhere. Also by the period of the or-
ganization of Zapovednik number of a weasel and the Eu-
ropean mink has been strongly undermined.

So, available historical data allow to believe, that the
Zapovednik really protects elements of southern taigaland-
scape, never experienced direct human pressure. That de-
fines absolute uniqueness of central-forest Zapovednik.




"MudopmaumoHHas
3HAYMMOCTb 3al1tOBEAHMNKA

anoBefHWK 3TO MpupopHas nabopatopus U ectecT-

BEHHbI My3el pa3BuUTMa aKocuctem. Ero akoHomuyec-

Kas LEeHHOCTb TeM Bbllle, YeM GOJblle UCCNefoBaHuii
NPOBOJATCA MO BbIACHEHWIO MEXaHWU3MOB, ONpefeNstoLLnX
pasfuyHble NPUPOAHbIE MPOLECCHl UM, COOTBETCTBEHHO,
yeM 6oJblUE MONYYEHO HA UX OCHOBE HOBLIX 3HAHWI Mpu
MUHWUManbHoI 3aTpate TpyAa. bonee Toro, coBmecTHas pa-
60Ta Ha OLHON TEPPUTOPUM MO Pa3NUYHBIM HaNPaBAEHUAM
HayKK, BO3MOXHOCTb WM3YYEHUA CIOXHbIX U MHOFOMIAHO-
BbIX B3aMMOJENCTBUIA AaeT ocobblii 3thdekTt. Passutue
yenoBeyecTBa ONMPaeTCsa Ha BCECTOPOHHEE MpaKTUYecKoe
MCMOJIb30BaHWE HOBbIX 3HaHMWII W 3aNOBEAHUK — OCHOBA

ANS ero nosyyYeHns.

3HaHue Npownoi 3BONIOLMK NaHAWadpTa AAET OCHOBY
ANS CYXAEHUS 0 BO3MOXHbIX BapUaHTax GyayLero, 3HaHue
B3aMMOAENCTBUN MEXAY KNMMATOM, penbedoM, pacTUTeb-

HOCTbI0, NOYBOM, XKMBOTHbIM HaCENEHMEM, TPOLLECCOB UX Ca-
MOpa3BUTUS — €AUHCTBEHHAA OCHOBA NPOrPeCCUBHO pac-
WMPAIOLLEroCs UCMNOMb30BAHWUA BO30OHOBNAEMbIX pecyp-
COB W pernoHanbHoro pa3sutus. Bece 3anoBegHuku Poccum
061aai0T BbICOKOW PErvoHanbHOM, HALLMOHANBHON U MeX-
AYHapOAHON MH(POPMALMOHHOM M, COOTBETCTBEHHO, 3KO-
HOMUYECKON LieHHOCTbio U LleHTpanbHo-JlecHon 3anoBen-
HUK B UX pALY 3aHUMAET CBOE HUYEM He 3aMEHUMOE MECTO,
3HAYMMOCTb KOTOPOTO NMPU3HaHA MUPOBbLIM COOBLLECTBOM.
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e information importance
of reserves
A Zapovednik is a naturallaboratory and museum. Its

~ economic importance becomes higher due to the results
- obtained by different specialists working there. The more

scientists work there, the greater pool of information
about various natural processes will be gained atlowlabor

- inputs. Moreover, teamwork in different scientificlines in
- the same territory and the possibility to demonstrate com-

plex and multi-faceted natural interrelationships produce

~ a specific emergent effect The development of mankind

rests on the comprehensive practical use of new knowl-

edge, and Zapovednik is the basis for its getting.
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The knowledge of thelast evolution of landscape al- —

lows predicting possible future variants of the develop-
ment of nature. The knowledge of interrelationships be-
tween climate, relief vegetation, soil, and animal popu-
lations, as well as of their self-development, in the only
basis for the progressively expanding use of renewable
resources and regional development. All the protected
areas of Russia are highly important in relation to gain-
ing of valuable regional, national, and international in-
formation. All this provides their high economic signifi-
cance. The Central Forest State Biosphere Zapovednik oc-
cupies an exclusively important place among the Russian
protected areas.
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