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ABSTRACT. The paper compares palaeoecological, archaeological and palaeo-fire data from lake-swamp
deposits of the Tobol river region, obtained as a result of the study of the Oskino wetland lake. The
dependence of palaeofire dynamics on human economic activity and climate-induced changes in plant
communities is analysed. The reconstruction covers 9.6 ka, including the entire period of occupation
of the area, as well as the end of the Greenlandian stage and the beginning of the Northgrippian stage.
Comparison of pollen data, concentration of macroscopic charcoal particles in lake-swamp sediments
showed a correlation between decreasing moisture levels, increasing conifer proportion in forest compo-
sition and increasing fire frequency. It has been established on the vegetation anthropogenic influence
was little (pollen data) partly due to this is related to the orientation population towards an appropria-
tive type of economy up to 4.5 ka BP. The palynological data not show significant changes in the resi-
dential landscape or an increase in the frequency of fires in connection with the emergence of livestock
breeding in the Late Bronze Age. In the Early Iron Age, semi-nomadic livestock breeding was formed the
population probably did not need to burn forests for grazing, so the intensity of fires did not increase.
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1. Introduction One of the key issues in vegetation cover change

) ) o is the effect of fire on vegetation, which has not been

Reconstruction of vegetation and natural-climatic studied by researchers in this area. The aim of our study

changes in the forest-steppe areas of Tobol (south-west- was to compare landscape-climatic reconstruction data

ern part of Western Siberia) was first performed on the with anthropogenic influences and the fire situation of
materials of lacustrine and peat deposits of Oskino-09, the Tobol areas.

located near the confluence of the Iset River into the
Tobol, covering about 7. 5 ka BP (Yuzhanina et al.,
2022) and for the interval 9.6-7.5 ka BP on the data
of Lake Kyrtym, located near the Andreevskoe Lake
System (Ryabogina et al., 2020). A number of studies
of soil samples from the cultural layer by pollen anal-
ysis were also carried out on the territory of the Tobol
areas, which allowed to reconstruct the features of the
anthropogenically modified landscape by means of eco-
nomic activity (Holocene Landscapes..., 2008; Zakh et
al., 2014; Zimina et al., 2009; Matveeva et al., 2018;
Nasonova and Rudaya, 2016; Ryabogina and Ivanov,
2013; Ryabogina et al., 2015; 2018; Tsembalyuk et al.,
2009; 2011).

2. Materials and methods

In order to count the charcoal particles in a spe-
cial metal box without disturbing the stratigraphic struc-
ture, a core was taken from Oskino-21 (56°36’31.92 ‘N,
66°15’34.82 ‘E), located in the Ingalskaya Dolina - an
archaeological district with a large number of multi-
temporal settlements (Volkov, 2007). The total length
of the core is 193 cm and samples were taken every cm.
Seven radiocarbon dates were obtained from the same
core, dated in the Laboratory of Cenozoic Geology,
Palaeoclimatology and Mineralogical Indicators.
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Each sediment sample of 1 cm® volume was pre-
pared according to a standard protocol (Mooney and
Tinner, 2001): the samples were with 10% calcium
hypochlorite solution (Ca(ClO),), and left in the dark
for 24 hours.

After 24 hours, when the organic matter had
completely discoloured, the sludge was poured with
10% HCI to dissolve the calcium salts (Ca), the sam-
ples were washed through a 100 micron sieve and any
charcoal particles remaining on the sieve were counted
under a microscope at 40x magnification.

Statistical processing, the obtained data of the
concentration of macroscopic charcoal particles in
peat were carried out in the programme CharAnalysis
(Higuera, 2009), in the R environment (R Core Team,
2017), the package tapas (Finsinger and Bonnici, 2022)
was used for plotting. The initial data for analysis were
the number of charcoal particles in each sample, the
depth, and the upper and lower age limits of each
sample. The age was calculated using the Bhron age-
depth model (Haslett and Parnell, 2008). The smooth-
ing curve rob.lowess, smoothing window size 1000,
interpolation of values was chosen with a step of 50
years. The established range of SNI values for the core
is higher than three, which confirms the reliability of
the obtained results (Kelly et al., 2011).

3. Results and discussion

At the local level, 29 fire episodes have been
recorded using macroscopic charcoal analysis data
(Fig.1).

Vegetation reconstruction for the interval 9.5-
8.2 ka BP shows that pine begins to actively spread
across the landscape, replacing birch in the forests
(Ryabogina et al., 2020). At that time, the intervals
between fire events were no more than 300 years. High
fire background values were observed. It is likely that
the frequency and severity of fire events and the gen-
eral dynamics of background values are related to the
dominance of pine in the stand, which is a fire resis-
tant species and associated with high frequency of fires
(Goldammer and Furyaev, 1996). For the interval 8.2-
7.5 ka BP, no fire events are recorded, birch forests
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dominate the vegetation, and moisture levels increase
(Ryabogina et al., 2020).

The interval 7.5-4.6 ka BP is characterised by
warm and insufficiently humid conditions, open areas
with meadow-steppe vegetation predominate in the
landscapes, and small birch and pine riverine forests
are present (Yuzhanina et al., 2022). At this time,
Neolithic, Chalcolithic and Early Bronze Age cultures
are found in the settelments closest to the bog (Volkov,
2007), but neither pollen markers nor NPP markers
indicate active human influence, probably due to the
appropriating economy of the population (Yuzhanina
et al., 2022). Two fire events are recorded at the begin-
ning of the interval (7.5-6.0 ka BP), background fire
values are low, most likely due to the small popula-
tion living in the area and the dominance of mead-
ow-steppe vegetation. However, from 6.0 ka BP there is
an increase in conifer species and from 5.9 to 4.6 ka BP
the frequency of fire episodes increases, possibly influ-
enced by an increase in the proportion of forest with
increasing boreal species in its composition, suggesting
drier conditions (Yuzhanina et al., 2022). In general,
despite the fact that the interval 7.5-4.6 ka BP is all
quite dry and warm, fires are only observed at the time
of an increase in the proportion of conifers in the forest
composition.

Around 4.7-2.9 ka BP, the proportion of forest
in the vegetation increases, mainly at the expense of
birch, the moisture level increases, warm climatic con-
ditions persist and the transformation of the lake into
a bog is completed (Yuzhanina et al., 2022). Livestock
breeding appeared around 4.5 ka BP. The population
of the settlement of Oskino Boloto (near the Oskino
peat bog) during the Late and Middle Bronze Age had
moved away from the shoaled lake towards the flood-
plain, thus reducing the occurrence of palynological
markers of economic activity (Yuzhanina et al., 2022).
There are only two local fires. The background level is
decreasing, probably due to the distance of the settle-
ment from the bog.

In the interval 2.9-1.9 ka BP, the proportion of
coniferous species in forests increased, but the land-
scape basis of was on grasslands of cereal-grass com-
position. There is cooling and a decrease in moisture
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Fig.1. Accumulation rate of macroscopic charcoal particles and distribution of local pyrogenic episodes in the Oskino peat
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content (Yuzhanina et al., 2022). At the beginning of
the Early Iron Age there was a the reorganisation of
the economy, with the emergence of semi-nomadic
livestock breeding, which may have influenced the lon-
ger existence of open landscapes as forest growth and
undergrowth were used to feed cattle. There are three
local fire episodes. The background curve of pyrogenic
events rises slightly at the end of the interval. The low
level of pyrogenic activity is probably also related to
the distance of dwellings from the water and the prev-
alence of meadows in the landscape.

At the beginning of 1.9 ka BP a complete reor-
ganisation of the vegetation takes place and the
appearance of the territory is formed by birch forests
with the participation of pine, cooling continues and
climate humidity increases (Yuzhanina et al., 2022).
From 1.4 ka BP, the number of fire episodes increases,
the interval between them shortens and the frequency
increases. The increase in palaeofire is associated with
both growth anthropogenic pressure, a general increase
in the forest cover of landscapes, and a raise in the pro-
portion of pine in the stand.

4. Conclusions

Based on the set of data obtained for the terri-
tory of the Tobol areas, it has been possible to trace
the relationship between vegetation transformations
and palaeofire dynamics. The increase in palaeofires is
associated with an increase in pine in the forest com-
position, probably an anthropogenic influence on fire
dynamics was only in the last 500 years.
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PeKOHCTPYKUHUA NaA€03KONOrHUYECKON U
naneono)xapHou auHamuku NMpuro6onba
no maTepuanam 03epPHO-60NOTHBIX
OTAO)XeHUH OCbKHMHO
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AHHOTAIIHUS. B paboTte comocTaBjieHbl MajIe03KOJIOTUYECKUE, apXeoJiornyeckre 1 NaJjieonoxapHble
JaHHbIe U3 03epHO-00JI0THBIX apXUBOB IIpUTO60J1bS, IOJIyYeHHBIE B pe3yJibTaTe uccjaeqoBaHusA 3a00J10-
yeHHOro o3epa OcpkuHO. [IpoaHanr3npoBaHa 3aBUCMOCTD [1aJIE0N0XXAapHOM AUHAMUKH OT X03AICTBEH-
HOMU JIesiTeJIbHOCTU YesioBeKa U KJIMMaTo00yCJI0BJIEHHON TpaHchopMalell pacTUTEIbHBIX COODIeCTB.
PexoHCTpyknmA oxBaThiBaeT 9.6 ThHIC. JieT, BKJII0YasA BeCh NepUOJ 3acejieHusA AaHHOM TeppUTOpUH, a
Takxke (UHAJ I'PeHAIaHACKOr0 M HAavyaJo CeBepOrpUMNUaHCKOro sApycoB. ComocTaBjieHHe IBIIbIEBhIX
JaHHBIX, KOHIIEHTpal[i MaKpOCKOIINYECKUX YaCTUL] JPEBECHOI0 yTJIi B 03epHO-00JI0THBIX OTJIOKEHNAX
[I0Ka3aJI0 3aBUCHUMOCTb MeXy CHIXXEeHHEM YPOBHS BJIQKHOCTH, yBeJIMYeHKHeM [OJIM XBONHBIX IIOPOA B
coCTaBe Jieca 1 NOBBIIEHHEM YacTOTHI I0XKAPOB. Y CTAaHOBJIEHO He3HAUYWTEJIbHOE aHTPONOreHHOe BJIU-
sIHMe Ha pacTUTeJIbHOCTh (CIIOpPOBO-MBLIbLIEBBE AaHHBIE), OTYaCTH B CBA3M C OpHeHTaluel Ha Mpu-
CBAMBAIOIIMI TUII 5KOHOMUKH BIUJIOTh A0 4.5 Thic. JL.H. IlanuHoJiornyeckue AaHHBE He QUKCHUPYIOT
3HauYMTeJIbHBIX IIePeCTPOEeK KMUJIOTro JIaHAmAadTa MM yBeJnd4eHHsA 4acTOTHl I0XapoB U C IOSABJIEHHEM
IIPUJOMHOIO CKOTOBOZCTBA B I03AHEM OPOH30BOM Beke. B paHHeM xejie3HOM Beke IOSBUJIOCH ITOJIy-
KOueBOe KpyIHOCTaAHOe CKOTOBOACTBO, M y HaceJIeHUsA, BEepOATHO, Takke He ObIO He0OOXOOUMOCTH B
BBDKUT'aHUU Jieca [JIs IacTOUI B cJIe[ICTBHE Yero MHTEHCHUBHOCTD II0XKAapOB He BO3pocia.

Kimouegwoie ciiosa: I1aJIEO3KOJIOIrv, HPI/IT06OJ'Ibe, YacCTUILbl MAKPOCKOIIMYECKOI'O yTIJiA, MajJieonoXapHasa JHaMMJKa,
apxeoJiorvd, rojioneH

Jla nutupoBaHus: TpyoureiHa J. /., Paboruna H.E., 3eseHkoBa P.P. PeKOHCTpyKINA NaJe03KOJIOrNYecKO U NajaeonoXxapHOn
nuHaMuku [IpuTo6oJibsa MO MaTepuajaM 03epHO-G0JIOTHBIX OTJIokeHuil OcbkuHO // Limnology and Freshwater Biology. 2024.
-Ne 4. - C. 726-732. DOI: 10.31951/2658-3518-2024-A-4-726

1. Beeaenue 3umuHa u ap., 2009; Matseesa u ap., 2018; HacoHosa

u Pypnas, 2015; PaGoruna u VBaHos, 2013; Paboruna u
ap., 2015; 2018; Ilembasok u ap., 2009; 2011).

OmHaKo OJHMM U3 KJII0UeBBIX MOMEHTOB B TPaHC-
¢popmanuu pacTUTEIPHOI'O TOKPOBA fABJIAETCA BJIMsAHNIE
MO’XKapOB Ha PaCTUTEJIbHOCTD, UYTO He U3y4aJioch hcciie-
JloBaTeJIIMU Ha JaHHOU Tepputopuu. CorocTaByieHHe
JIaHHBIX JJaHAIAa(PTHO-KJIMMaTUYeCKOU PEKOHCTPYKIIUU
C aHTPONOTeHHbIM BJIMSHNEM U MOXapHOU cuTyauuen
B IIpuTo60Jibe cTaso 1eJblo HaIlero UccjeJ0BaHuUs.

PexoHCTpyKUIMA  pacTUTeJbHOCTM U IIpU-
POAHO-KJIMMATHU4YeCKUX H3MeHEeHHH JIecOCTellHOIo
[Tputobosba (foro-zanaaHas yacth 3amagHont Cubupu)
BIepBBle ObLIa BHIIOJIHEHA Ha MaTepuajiaXx 03epHO-00-
JIOTHBIX OTJIOXKeHu! OcbkuHO-09, pacnosiokeHHOTro
Hefasieko oT BnaaeHusA p. Hcets B p. ToboOJI, OXBaTHI-
Bamoux oxkosio 7.5 teic. siet (Yuzhanina et al., 2022),
a as1a uHTepBasa 9.6-7.5 ThHIC. JIL.H. IO JaHHBIM O3epa
KelpTeIMa, pacrosiokeHHOIo HeJaJeKO OT CHUCTEMBI
Annpeesckux o3ep (Ryabogina et al., 2020). Ha Ttep-
putopuu [Iputo0o0sibsA Takke ObljIa MpOBeJeHa Ccepusd
rccjieJOBaHUI IOUYBEHHBIX P06 13 KyJIbTYPHOTO CJIOA
CIIOPOBO-IIBUIBLIEBEIM AaHAJIM30M, YTO IO3BOJIMJIO BOC-
CTaHOBUTb OCOOEHHOCTH AaHTPONOr€HHO-U3MEHHOT0o
na"AmadTa B pe3yJibTaTe XO3AHCTBEHHOU JeATeJIbHO-
crtu (JlanamadTs rosoreHa..., 2008; 3ax u ap., 2014;

2. MaTtepuanbl U MEeTOAbDI

[ mopcueTa MakpoOYacTUIl JPEBECHOIO YIJIA
B CHeldaJIbHBI MeTaJUIMyeckuil Kopob 6e3 Hapye-
HHUA CTPYKTYphl HaljacToBaHUIN ObLI OTOOpaH KepH
Ocbknno-21 (56°36’31.92»N, 66°15’34.82»E), Jioka-
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JIM30BaHHBIN B paiioHe WHrasibCcKoON AOJIMHBI — apXxe-
0JIOTUYeCKUH MUKPOPANoOH ¢ OOJIBIIMM KOJIUYECTBOM
pa3HOBpeMeHHBIX MaMATHUKOB (BoJikos, 2007). Obimas
MOII[HOCTh OTJIOXKeHUl cocTtaBmyia 193 cM, mpobbl
oTOOpaHbl B KaXxJ0M cM. BbUIO mojiyueHO ceMb paau-
OyIJIEpOAHBIX AaT KU3 3TOrO Xe KepHa, AaTHpOBaHUe
BHINOJIHEHO B JJabopaTopus reoJiornu KaliHO304, naje-
OKJINMATOJIOTUM M MHHepaJIoTMYeCKuX WHANKATOpPOB
KJIMMara.

Kaxnpiii obpaser otyioxeHuii oobemom 1 cwm®
OB TOATOTOBJIEH COIJIaCHO CTaHAAPTHOMY IpPOTO-
koJty (Mooney and Tinner, 2001): mpo6s! GBI 3a7TUTHI
10% pactBopoMm runoxsopura kampuusa (Ca(ClO),),
OCTaBJIeHB B TEMHOM MecTe Ha 24 gaca. Uepes CyTKH,
KOrjla OpraHHKa IOJIHOCTBI0 OOecCI[BeTUjach, OCajoK,
saymBaica 10% HCL pnns pacTBopeHUs coJjieil Kaiib-
uusa (Ca), u nocje obpasipl IPOMBIBAJIN Yepe3 CUTO
100 MUKPOH U BCe YaCTULbI YIJIs, OCTaBLINECA Ha CUTe
MOACYUTHIBAIM TOJ MHUKPOCKONOM Ipu 40-KpaTHOM
yBeJINYeHUMU.

Cratuctuyeckas o0paboTKa, MOJIy4eHHBIX AaH-
HBIX KOHIIEHTpaIli{d MaKpOCKONMYECKUX YacTUI] YyIJjiA
B Topde ocyuiecTBiisUtach B nmporpamme CharAnalysis
(Higuera, 2009), B cpene R (R Core Team, 2017), npu
[IOCTPOEHMU UCIToIb30BaJics naker tapas (Finsinger and
Bonnici, 2022). McxoaHbIMM JaHHBIMU IJIA aHaIMU3a
BBICTYIIMJIO KOJIMYECTBO YTOJIbHBIX YacTHI] B o0paslax,
riayOrHa, BepXHASA U HIDKHAA IPaHUIlA BO3pacTa Kax-
Joro obpasla, paccuuTaHHBe B nporpaMMe Bhron no
Mojiesi Bo3pacT-riryobunHa (Haslett and Parnell, 2008).
Jna pacueta OHOBBIX 3HAaYEHUII CKOPOCTH HaKOILIe-
HUA yriAa ObUia BHIOpaHa CrylaxyBarlas Kpuas rob.
lowess, criaxuBaromiee okHo pazmepoM 1000, uHTEp-
MoJIAIMA 3HaueHUN Oblia BeIOpaHa ¢ maroMm 50 Jer,
YCTaHOBJIGHHBIN Auana3oH 3HaueHW# SNI ajia kepHa
BhHIIIIe TPeX, YTO MOATBepXAaeT AOCTOBEPHOCTD IIOJIy-
yeHHHIX pe3ysbTatoB (Kelly et al., 2011).

3. Pe3ynbTatbl M MX 06Cy)XxpAeHHuE

[lo maHHBIM MAaKpOCKOIMHWYeCKUX YacTHl] YIJjA
yAaasgoch 3aduKcUpoBaTth 29 MOXapHBIX 3MU30[0B Ha
JnokansHOM ypoBHe (Puc.1.)

HawnGonpimasa KOHIEHTpalMsA MOXapHBIX COOBI-
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TUN NpuxoguTcs Ha Bpemsa 9.6-8.3, 5.9-4.6, 0.1-1.5
ThIC. JI.H. EqUHNYHBIE MOXapHble 3NH301bl QUKCUDY-
1oTcA okoJio 6.7, 7.3, 3.5, 3.1 ThIC. J1.H.

PeKOHCTpyKIIMA pacTUTEJIbHOCTU MAJiA HHTep-
Bajla 9.5-8.2 ThIC. JI.H. IIOKa3bIBaeT, YTO COCHOBBIE
Jleca HAUMHAIOT aKTUBHO pacceyATcA B JaHAmadTe
BHITECHAA Oepe3oBbie (Ryabogina et al.,, 2020). B ato
BpeMs MeXIOoXapHble MHTepBaJIbl OXaPHBIX COOBITUI
cocTaByAT He 6ostee 300 JieT, HAOJIIOAAIOTCA BHICOKHE
3HaueHUs (OHOBHIX IOKa3aTeJiell oXapoB. BeposATHO,
gacToTa YU CWJIa NOXXapHBIX COOBITUH, ofmas AuHa-
MHKa (OHOBBIX 3HaUYE€HUH CBA3aHa C JOMUHHUPOBaHNEM
COCHBI B JIpEBOCTO€, KOTOpas fBJIAETCA OTHEyCTONYU-
BOII MOPOJON U CBsi3aHA C BBICOKOI peTpaHCALNen
noxapoB (Goldammer and Furyaev, 1996). [{yia mpo-
MexXyTKa 8.2-7.5 ThIC. JI.H. He (PUKCUPYIOTCA OXapHbIE
COOBITHA, B paCTUTEJIBHOCTU IIpeobJiafaloT Oepe3oBble
Jieca, ypoBeHb yBJIaxkHeHUs Bo3pactaeT (Ryabogina et
al., 2020).

HutepBan 7.5-4.6 TeIC. J.H. XapaKTepusyercsA
TEIJILIMU Y HeJOCTAaTOYHO BJIAXHBIMU YCJIOBHUAMH,
B JlagamadTax Ipeo0safaroT OTKPHITBIE y4YacTKU C
JIyTOBO-CTEITHOM  paCTUTEJIbHOCTBIO, IPUCYTCTBYIOT
HeOoJiplIve NIPUAOJIMHHBIE OepE30BO-COCHOBEHIE Jieca
(Yuzhanina et al., 2022). B 3To Bpems Ha 6JIMXKaHIINX K
TOpGAHNKY NaMATHUKAaX BCTpeYaloTCs HAaXOAKU HeoJIu-
TUYECKUX, SHEOJINTUYEeCKUX 1 pPaHHeOPOH30BBIX KYJib-
Typ (Boskos, 2007), ogHaKo He MbLIbIIEBblE MapKephl,
He NPP He oTMeYawT aKTUBHOE BJIMAHME YeJIOBEKa,
BEpOATHO, 3TO CBA3aHO C IIPUCBAUBAIOIIUM TUIIOM
xo3sicTBa y Haceslenusa (Yuzhanina et al.,, 2022). B
Havajie uHTepBajia (7.5-6.0 Teic. J.H.) pukcupyercs
JiBa IOXapHBIX COOBITHA, (POHOBBIE IOXAapHbBIe 3Haue-
HUA HU3KHE, CKOpee BCero, 3T0 CBA3aHHO ¢ HeOOJIbIINM
KOJIM4eCTBOM HaceJsieHH!s, IIPOXUBAIOIINM Ha TeppUTO-
pyy, 1 JOMUHMPOBaHUEM JIyTrOBO-CTEIHOH pacTUTeJIb-
HocTtu. OfgHako ¢ 6.0 Thic. JI.H. HaOJlofaeTcsa yBeu-
YeHUsA XBOMHBIX MOPOJ W HauuHas ¢ 5.9 mo 4.6 ThIC.
JLH. 4YacTOoTa MOXapHBIX 3IH30[I0B yBeJINYMBAeTCH,
BO3MOJKHO, Ha 5TO IIOBJIMAJIO yBeJIM4YeHHue HOJIM Jieca
C BO3pacTaHueM OopeaIbHBIX BHJOB B €ro COCTaBe,
YTO TOBOpPUT O GoJjiee cyxux ycyoBusax (Yuzhanina et
al., 2022). B 1esioM, HeCMOTPsA Ha TO, YTO MHTEpPBAJ
7.5-4.6 THIC. JI.H. BeCh JOCTAaTOYHO CYyXOH U TeIIbIH,
Io’xapbl HaOJII0JAI0TCA TOJIBKO B MOMEHT yBeJIN4eHU:A
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J0JIM XBOMHBIX ITOPOJ] B COCTaBe Jieca.

Okosi0 4.7-2.9 THIC. JI.H. IPOMUCXOAUT yBeJnye-
HUe JI0JIU jleca B pacTUTEIbHOCTH, B OCHOBHOM 3a CUeT
Oepe3bl, YpOBeHb VBJIaXKHEHUs IIOBBIIIAETCS, COXpa-
HAIOTCA TeIIble KJIMMaTU4ecKue YCJIOBUsA, 3aBeplia-
erca TpaHchopManua o3epa B 6osioto (Yuzhanina et
al., 2022). TMosBiieHWE MPUIOMHOIO CKOTOBOJCTBA
MPOUCXOAUT OKoJIO 4.5 Thic. J.H. JKutenu mocesieHUs
OcbkuHo Bosoro, (6yu3nexatimero Kk TOpdsSHUKY), B
rnepuoj MO3AHEro U pa3sBUTOro OPOH30BOTO BeKa yXO-
OAT OT oOMeJieBIIero o3epa B CTOPOHY IOWMBI, I03-
TOMY BCTpPEYaeMOCTh MaJIMHOJIOTHUYECKUX MapKepoB
X03AMCTBEHHON mesATesibHOCTU cHuxaerca (Yuzhanina
et al., 2022). ITuporeHHBIX COOBITHI Bcero MiBa, GOHO-
Bble 3HQUEeHUs CHUXKAIOTCA, BEPOATHO, 3TO CBA3AHHO C
oTAajsIeHreM MoceeHUs OT BOJoEMA.

B wuHTepBasie 2.9-1.9 ThIC. JL.H. yBeJIWYUBA-
eTcs JI0JI XBOMHBIX NOPOJ B JiecaX, OJJTHAKO OCHOBOM
nanamadTa OCTaBaJMCh Jiyra 3J71aKOBO-pa3HOTpPaB-
Horo cocrara. HaunHaeTcs noxoJiojaHue U yMeHbIIa-
erca yeaaxHeHue (Yuzhanina et al., 2022). B Havase
paHHero xeJjile3HOr0 Beka HaOJIIO[laeTcs NepecTporika
X03AICTBa — NOSIBJIsIETCS MOJIyKOYeBOe CKOTOBOJICTBO,
KOTOPOe BO3MOXHO MOBJIUAJIO Ha 60Jiee IPOJOIKUTENTb-
HOe CyIIecTBOBaHUE OTKPHITHIX JIaHAMA(TOB, Korja
JIeCHOU NPHPOCT U TNOAJIeCOK CKapMJIMBAaIU CKOTY.
[MoxxapHBIX 3MM30[a TpH, KpuBasg (HOHOBBIX 3HAUEHUIT
MUPOTeHHBIX COOBITUIN HEe3HAUUTEeJIbHO MMOJHUMAeTCs B
KOHI[e MHTepBajia. Bo3MOXHO HU3KUII ypOBeHb MHUPO-
reHHOUM aKTUBHOCTU, TaKXe CBfA3aH C yJaJIeHHbIM pac-
MOJIOXKEHUEM XUJIUI OT BOJ0eMa U IIpeBajiupoBaHuEM
JyroB B jJa”HAamadTe.

Hauunasa c¢ 1.9 TeIC. JI.LH. NPOUCXOAUT IOJIHAA
repecTpoiika pacTUTEJBHOCTU U OOJIUK TeppUTOPUU
dpopmupyetcs 6epe30BbIMU JIecCaMU C yYacTHeM COCHBI,
MpoJoJIKaeTcsi MOXOJIO/IaHUe, yBeJINYNUBAaeTCs yBJIaX-
HeHHocTbh kuMaTta (Yuzhanina et al., 2022). HaunHas ¢
1.4 ToIC. J1.H. BO3pacTaeT KOJIMYECTBO MOXapPHBIX COOBI-
TUHN, cOoKpallaeTcsi WHTepBaJl MeXJy HUMM, 4acTOoTa
yBeJnunBaeTcs. YBeJinueHle ajieonoXapoB CBsI3aHHO
KaK C ycujeHHeM aHTPONOTreHHON Harpysku, OOIIMM
yBeJIM4YeHUeM JIeCUCTOCTH JIaHAmadToB, U ¢ Bo3pacTa-
HMeM JI0JId COCHBI B APEBOCTOE.

4. BoiBOADI

brarogapsa KOMILIEKCY, MOJIy4eHHBIX AaHHBIX
[y teppuropuu IIpuTo0osibA, yAaaoch NMPOCIeqUTb
B3aUMOCBA3b MEXAY PpacTUTeJbHBIMU TpaHcdopMa-
IUAMH U Tajle0NoXXapHON AUHAMUKOHN. YBeaudeHue
KOJIM4ecTBa IOXApHBIX COOBITHII CBA3AHO C IOBBHIIIe-
HUeM YHCJICHHOCTH COCHBI B COCTaBe JIeCOB, BEpOATHO,
aHTPOIIOTEHHOE BJMAHHE Ha IOXApHYI AUHAMHUKY
MPUCYTCTBYeT TOJIbKO nociaeanue 500 ser.
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