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ABSTRACT. Bottom sediments of the Lake Plescheevo is a valuable lake record for the central part of
the East European Plain. During this study, we analyzed the lithological characteristics of the upper 4
m of the lake sediment and calculate the sedimentation rate and mass accumulation rate of the lace
sediments during last 3500 years. We established that the main part of the increase in the mass accu-
mulation of the Lake Plescheevo bottom sediments is due to the silicate deposits associated with the
introduction of terrigenous material into its water area. High values of mass accumulation rates about
3500-3000 cal BP. correspond to a stage of high fluvial activity for the East European Plain. The rapid
increase in the rate of mass accumulation rate in the last few decades may be associated with the anthro-
pogenic impact - possibly with the influence of a dam on the Vyoksa River flowing into the lake.
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1. Introduction

Lake sediments is one of the most detailed
sources of information about the history of landscapes
and climate (Harrison and Digerfeldt, 1993; Cohen et
al., 2000; Wohlfarth et al., 2007; Subetto, 2009) having
the potential for temporal resolution from a few to tens
of years.

Studies of lake sediment cores make it possible
to significantly detail the existing ideas about changes
in the natural environment and to identify short-period
rhythms in the history of sedimentation rates and the
factors influencing it. For the central part of the East
European Plain, bottom sediments of Lake Pleshcheevo
can be an informative lake record. This lake has existed
for 150,000 years (Pisareva et al., 1998), it is located
south of the marginal zone of the last glaciation. The
lake has a relatively small drainage area and only
one river, the Vyoksa, flows out of it. These reasons
make the Lake Plescheevo sediments a good basis for
paleogeographic reconstructions. Available data on the
late Holocene history of the development of the lake
(Gapeeva et al., 2005, Palagushkina et al., 2018) do
not provide comprehensive information about the rate
of sedimentation in the lake, the rhythms of erosion in
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the catchment area and the influence of human activity
on it. In this study, we analyzed the particle size distri-
bution, geochemical and magnetic indicators of bottom
sediments of the Lake Pleshcheevo and calculate the
sedimentation rate for the last 3500 years. We compared
these data with existing reconstructions of the Holocene
paleohydrological phases for the East European Plain
(Panin and Matlakhova, 2015). It helped us to establish
whether the identified changes in sedimentation rates
in the lake were climatic or anthropogenic.

2. Materials and methods

To obtain the most representative column for
paleogeographic reconstructions, we drilled in a deep
central part of the lake in a bottom area with low-dy-
namic sedimentation conditions far from the shores and
inflowing rivers. To collect the PLESH-4 column, we
collected two overlapped cores (each approximately
1.5 m long) using a Nessier sampler and got the upper
part of the unconsolidated bottom sediment using a
flap sampler with an empty acrylic pipe. We fixed the
extracted pipe, filled with water and bottom sediments,
on the ice of the lake using cables and left for 12 hours
to freeze (Konstantinov, 2019). As a result, we got the
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core of 0.9 m long, transported it to the laboratory,
thawed and sampled each 5 cm. The cores, selected
using a Nessier sampler, were divided with an interval
of 2 cm.

The grain size analysis was performed on a
Malvern Mastersizer 3000 laser diffractometer with
a Hydro EV receiver. Preliminary sample preparation
included the removal of the carbonate component of
the sediment with a 10% HCI (reaction in test tubes for
one hour), removal of organic matter using 20% H,O,
and clay aggregate dispersion with 4% Na,P,O, and
ultrasonic processing within 100 seconds. We calculate
loss on ignition (LOI) according to Heiri et al. (2001) at
temperatures (105°C, 550°C and 950°C. The content of
CaCO, is determined as LOI 950 x 2.27 (Dean, 1974).
Massive magnetic susceptibility (MS) was measured
according to Maher (1998) at a low frequency (500 Hz).
Visual analysis of the LOI and magnetic susceptibility
curves for different cores made it possible to combine
them and obtain a column of bottom sediments with a
total length of 4.3 m.

Radiocarbon dating of bottom sediment samples
using the liquid scintillation method was carried out
at the Laboratory of Radiocarbon Dating and Electron
Microscopy of the Institute of Geography of the Russian
Academy of Sciences and at the Laboratory of Nuclear
Geophysics and Radioecology of the National Research
Center of Lithuania. Radiocarbon dates were calibrated
using the OxCal20 algorithm (Reimer et al., 2020).

We studied the content of cesium-137 in the
upper part of the sediment (0 - 90 cm of the core). The
content of gamma-active radionuclides was determined
by an ORTEC GEM-C5060P4-B gamma spectrometer
using a semiconductor detector made of ultra-pure
germanium (HPGe) with a beryllium window and
relative efficiency 20%. The sample exposure time is
from 60,000 to 250,000 s, depending on the observed
intensity of registration of the desired radionuclides.
The analysis was performed at the Department of
Radiochemistry, Faculty of Chemistry, Lomonosov
Moscow State University. Next, based on the mea-
surement results in the Spectroline software package,
the change in the amount of cesium-137 with depth
on the mass and density of the bottom sediment was
calculated.

Based on the results of radiocarbon dating and
determination of the cesium-137 content, we created
an age-depth model using the Bayesian model in the
Rbacon software package (Blaauw and Christen, 2011).
Then, using the linear rate of sedimentation and sedi-
ment density (Zander et al., 2021), we calculated the
mass accumulation rate (MAR), organic component
accumulation rate (OCAR), carbonates accumulation
rate (CAR) and silicate accumulation rate (SAR).

3. Results and discussion

The age of the sediments in the lower part of the
column (from the depth of 3.95 m) is 3.5 ka BP. A com-
parison of the curves of particle size distribution, LOI,
MS and sediment density showed that the overlap of
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the existing cores corresponds to depths of 0.65-0.90 m
from the bottom surface for the upper and middle cores
and 1.40-2.25 m for middle and lower core. Thus, the
total length of the available bottom sediment column
from the PLESH-4 was 3.95 m.

The smallest spread in the median particle size
is observed in the depth interval 3.95-2.10 m, it varies
from 15.8 to 23.9 um. There is a maximum scatter of
median particle size in the depth interval 2.10-0.85 m
— it varies from 9.3 to 24.4 um. In the depth interval
0.85-0.00 m spread of median particle size decreases, it
varies from 12.9 to 17.1 pum. The maximum content of
the sand (particle size more than 63 um) is observed in
the range of 3.60-3.10 m (it varies from 5.1 to 17.1%)
and 1.45-0.70 m (it varies from 5.2 to 15.7 %). The
maximum spread of the clay fraction (less than 4 um)
content varies from 7.7 to 25.2%) the depth interval
2.05-0.95 m, in the rest of the column its content var-
ies from 7.3 to 18.6%. The content of organic matter
(LOI 550°C) at 3.95-1.5 m varies from 15 to 30%, in
the interval of 1.5-0 m it decreases slightly and varies
from 15.0 to 22.6%. The content of carbonates varies
from 5.0 to 37.9%, the maximum content 26.1-37.9%
is observed in the depth from 1.5 to 1.2 m. The sili-
cate part of the bottom sediment varies from 44.9 to
76.6%, its maximum content corresponds to 3.95-3.50
m (54.1-60.8%) and 0.80-0.25 m (64.2-76.6%).

At the depth of 3.95-0.90 m, MS varies from 0.05
to 0.11 X 10° m3/kg. At a depth 0.90-0.40 m its values
gradually increase from 0.09 to 0.13 X 10°m?/kg, in
the range of 0.40-0.0 m. The values increase sharply
from 0.21 to 0.42 10° m®/kg. The sediment density in
the depth 3.95-1.60 m is 0.17-0.19 g/cm?. It increases
to 0.22-0.30 g/cm?® in the depth 1.60-0.80 m and
decreases from 0,18 g/cm?® to 0,01 g/cm?®at the depth
0.80-0.00 m.

High MAR values (from 0.037 to 0.054 g/cm?
per year) correspond to the depth 3.95-2.8 m. At the
depth 2.80-0.80 m MAR varies from 0.010 to 0.027 g/
cm? per year. At the depth 0.80-0.25 m MAR signifi-
cantly decreases to 0.005-0.009 g/cm? per year. There
is a noticeable MAR increase up to 0.055 g/cm? per
year in the upper 0.25 m. SAR varies from 0.003 to
0.042 g/cm?per year, OCAR varies from 0.001 to 0.012
g/cm? per year, CAR varies from 0.001 to 0.013 g/cm?
per year.

The results of laboratory and analytical stud-
ies indicate that the main part of MAR of the Lake
Plescheevo during the last 3500 years is caused by sil-
icate component of bottom sediments associated with
the introduction of terrigenous material into the lake.
High MAR in the core depth 3.95-2.8 m (3500-3000
cal BP) correspond to a stage of high fluvial activity
for the East European Plain (Panin and Matlakhova,
2015). At the same time, the low MAR observed in the
Lake Plescheevo from 900 cal BP to 1950 are not con-
sistent with the high fluvial activity reconstructed for
the last millennium. The rapid MAR increase during the
last few decades may be associated with anthropogenic
impact on the territory, possibly with the influence of a
dam on the Vyoksa River flowing into the lake.
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4. Conclusion

The results obtained indicate that the features
of sedimentation in the Lake Plescheevo are associated
with both climatic rhythms and anthropogenic impact,
and these patterns require further more detailed study.
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AHHOTAILIHUS. [loHHbIe OTJIOKeHUs o3epa [liemieeBa ciyXaT [IEHHOU O3€PHOM JIETOMMCHIO JJIS I[eH-
TpasIbHOM 4acTy BocTtouHo-EBpomerickoli paBHUHEL. B Xoje HacTosllero uccjefqoBaHus ObLI IIpoaHa-
JIN3UPOBAHHBI JINTOJIOTMYECKHe XapaKTepHCTUKNU BEPXHUX 4 M AOHHOI'O OCajKa M pacCYMTaHBI TEeMIIbI
OCaJKOHAKOIUIeHHUs i nociaegHux 3500 jieT. YCTaHOBJIEHO, YTO OCHOBHAsA 4acTh MPHUPOCTa MaCCHI
JOHHBIX OTJIOXeHui!l o3epa IlinemieeBa 0OyciIoBjeHa CUJIMKATHOM YacThi0 JOHHOTO OcCaiKa, YTO CBfA-
3aHO C IPUBHOCOM TepPUI'€HHOIO MaTepuajla B ero akBaTopuio. Bricokre 3HaUeHNs TEMIIOB IPUPOCTa
Maccel B uHTepBasie 3500-3000 kaj.Jl.H. COOTBETCTBYIOT 3Taly BBICOKON (DJIFOBHAJIBHOM aKTHBHOCTU
11 BoctouHo-EBponelickoii paBHUHBL. Pe3kuii pocT TeMIla IpUPOCTa Macchl B NOCJIeJHIE HECKOJIbKO
JecATUJIETUN MOXeT ObITh CBS3aH C aHTPOIIOTre€HHBIM BO3JeliCTBHEM Ha TePPUTOPHIO — BO3MOXHO, C
BJIMAHMEM IUIOTUHBI HA BBITEKAOIEN 13 o3epa p.Békce.

Kiiouegeie ciioga: IlnemeeBo o3epo, BoctouHo-EBpornerickas paBHNHA, TO34HUI I'0OJIOLEH, TEMIIBI IPUPOCTEHI

Macchbl, O3€pHbIE ITaJIEOAPXUBbI

Jna mutupoBaHusAa: PyauHckasa AM., KoncrantuHoB E.A., IlyxsoctoB P.C., Ky3bmenkoBa H.B. Temmnel ocaakoHako-
mwieHus B IlyiemeeBoM o3epe B mo3fgHeM roJioneHe // Limnology and Freshwater Biology. 2024. - Ne 4. - C. 624-629.

DOI: 10.31951/2658-3518-2024-A-4-624

1. BBeapenue

O3zepHble OTJIOXEHMA — OVH 13 HauboJiee moA-
POOHBIX MCTOYHUKOB MHGpOpMaIuu 06 UCTOpUM JIaHJ-
madTtoB u kiaumata (Harrison and Digerfeldt, 1993;
Cohen et al., 2000; Wohlfarth et al., 2007; CyGertToO,
2009), nMeIMil TOTEHINA K BpeMEHHOMY pa3pellie-
HHUIO OT MEePBBIX A0 AeCATKOB JieT. VccieqoBaHua Kep-
HOB O3€pHBIX 0CAAKOB [T03BOJIAET CYIIeCTBEHHO AeTallu-
3UpPOBATh UMEIOIHECS MPEICTaBJIeHUA 00 N3MEeHEHUSIX
MPUPOJHOMN CpeJlbl M BBHISABJIATH KOPOTKOIEPHOIHYIO
PUTMUKY WCTOPUU H3MEHEHUs1 OOCTAHOBOK OCaAKO-
HaKOIUIEHUA U (PaKTOpax, BIMAINMX HA 3TU U3MEHe-
HUA. J[14 neHTpasbHON YacTu BoctouHo-EBpomerickoi
paBHUHB HWHGOPMATHBHON O3€pHOU  JIETOIKCHIO
MOTYT CJIyXKUTh JOHHBIE OTJIOXKeHUA o3epa [lnemeesa.
Bo3pacTt 3TOro o3epa, pacrnoJioKeHHOTO HoXHee Kpae-
BOM 30HBI IMOCJIeJHEr0 OJieJeHeHUs, orjeHruBaeTcs B 150
ToicsY JieT ([Tucapesa u Ap., 1998); o3epo mmeeT cpas-
HUTEJIbHO HeOOJIBIIYI0 IUIOMAaAb Bogocbopa u U3 Hero
BBITEKAET TOJIBKO OJHA peka Békca, 4To JeyiaeT ero
OTJIOXKEHHUs XOpOollleil OCHOBOU AJjid majieoreorpadu-
YeCcKHUX PEeKOHCTPyKIuil MMmeroniecss JaHHBIE O TO3]I-
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HETOJIOIIEHOBOM MCTOpUU pa3BUTUA o3epa (TameeBa u
Ip., 2005; Palagushkina et al., 2018) He garoT ucuep-
meIBamoell MHGOPMAIMM O TEMIIAX OCa[KOHAKOILIe-
HHUA B aKBaTOPWUM, O PUTMAax 3pO3UM Ha BomocOope u
O BJIUSTHUU XO3SMCTBEHHOTO OCBOEHHA Ha TEMITbI aKKy-
MyJIAIIMY B aKBaTOPUU. B X0Jle HACTOAIIETO HCCJIEIO0-
BaHUsA OBbLT MpOAHAJM3WPOBaH TPaHyJIOMETPUYECKUI
COCTaB, TEOXMMHYECKHME U MAarHWUTHbIE WHIUKATOPHI
JIOHHBIX OTJIOXKEHUE o3epa IlielieeBa W pacCUUTAHBI
TEMIIOB OCaJKOHaKOILIeHuA Ha mocjenHue 3500 Jier.
[MoJiy4ueHHbIE JAHHbBIE OBLIIA COMOCTABJIEHBI C CYIECTBY-
OMUMA  PEKOHCTPYKIUAMU  MMaJI€OTUAPOJIOTUYECKUX
da3 rosoneHa ajia BoctouHo-EBpomnerlickoii paBHUHEBI
(Panin and Matlakhova, 2015), 4TO I03BOJIUJIO YCTaHO-
BUThH, KaKyI0 MMPUPOJTy UMEIOT BHIABJIEHHbIE U3MEHEHUS
TEMIIOB OCaIKOHAKOILIEHUs B 03epe — KJIMMaTHIYECKYI0
WM aHTPOIIOTEHHYIO.

2. MaTtepuanbl 1 MeTOAbI

Jna nonydyenusa Haubosiee NpecTaBUTEIbHON
KOJIOHKU AJ1A najleoreorpaduyeckux peKOHCTPYKIUN
ObUTH IIpOBe/ieHbl OypoBble pabOTH B I'JTyOOKOBOIHOM

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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J0x0OHHe B IIeHTpaJIbHOM 4acTU o3epa Ha ydyacTKe AHA
CO CIIOKOMHBIMHU YCJIOBUAMH OCaJKOHAKOIUJIEHU, yaa-
JIeHHOM OT OeperoB U BIaJalolux pek. BypeHue ckBa-
xkuHbl PLESH-4 mpoBoawiochk cieayomuym oOpa3oM:
JiIBe KOJIOHKU C IepeKpbiTHeM (IJIMHA KaXOOH OKOJIO
1,5 M) 6buTH OoTOOpaHBl mpu nomomu O6ypa Hecke, a
Ui oTOopa BepxXHell YacTh HeKOHCOJIMAWPOBAHHOIO
JOHHOI'O oOcajKa MCIOJIb30BaJICs MpOOOOTOOPHUK C
KJIallaHOM M IycTas akpuiioBas Tpy6a (KoHCTaHTHHOB,
2019). UsBneueHHas TpyOa, 3amojiHeHHas BOAOU U
JOHHBEIMHU OTJIOXeHUAMH, Oblia 3adukcupoBaHa Ha
JIbAY O3epa IIpU NOMOIIM TPOCOB U OCTaBjeHa Ha 12
4acoB I 3aMOpaXuBaHUA MOJIy4eHHOro KepHa AJIu-
Hoii 0,9 M. 3aTeM kepH ObLIT TPAHCIIOPTHUPOBAH B J1abo-
paTopuIo, pa3MOpOXeH U IOCJIOMHO IoJiesIeH C IMaroM
5 cm. KostoHkuy, oTo6panHble Ipu nomoluy 6ypa Hecse,
ObLIM ITOAeJIeHHI C arom 2 CM.

I'paHynomeTpuyecKUil  aHaJu3  OTJIOXKEHUI
mpoBeJleH Ha JasepHoM nudpaxromerpe Malvern
Mastersizer 3000 c¢ mNpUeMHUKOM-AUCIEPraTOPOM
Hydro EV. IlogroroBka mpo6 K aHaJIM3y 3aKJII0Yajiach
B IOCJiefjloBaTeIbHOU 00paboTke marepuana 20% pac-
TBOpPOM IlepeKucH BoJopoAa (A1 yajieHus opraHuye-
ckoro BeljecTBa), 10 % pacTBOPOM COJISIHOU KUCJIOTHI
(na ymaseHus kapboHaToB) U 4 % pacTBOpOM NHPO-
docdara BaTpus (AnA AUCIeprupoBaHUA [NIMHUCTHIX
arperatoB) U 0OpabOOTKOHI yJIbTPa3ByKOM B TeueHUe
100 c. Tlorepu mpu mnpokanusanuu (IIIIII) ompene-
JIeHsl coryiacHo Metouke Heiri et al. (2001) mpu aByx
TeMIiepaTypHbIx pexumax - 550°C u 950°C. OrieHka
comepxaHusa kapbonarta kaabiusa (CaCO3) BBITOJIHSA-
nace myreM yMHoxeHus IIIIT A950 na 2.27 (Dean,
1974). U3mepeHue yneyibHOHN (MaccoBOI) MarHUTHOU
BocrpuuMurBocTy (MB) BBHIIOJIHAIOCH HA KannaMeTpe
ZH Instruments 150L mo metoguke Maher (1998) mpu
yacrore 500 T'y. BusyamnpHbiii ananus kpusbix III1T1
1 MarHUTHON BOCIPUMMYHMBOCTHU AJIA Pa3HBIX KEpHOB
[I03BOJINJI COBMECTUTh UX U INOJIYYUTh KOJIOHKY JOH-
HBIX OTJIO)KeHUN CyMMapHOH JJIMHOMU 4,3 M.

PaguoyrneponHoe naTupoBaHKe o0paslioB JOH-
HBIX OTJIOXEHUH JXUAKOCTHO-CHUHTUJLIALNOHHBIM
MeTofioM ObUT0 mpoBedeHo B LIKII “JlabopaTopus
paJuoyIJIepoJHOrO0 JaTHUPOBaHHUA M 3JIeKTPOHHOH
mukpockonun” WHctutryta reorpaduu PAH u B
JlabopaTopum AnepHO¥ reo@u3nKU U paal0OdKOJIOrUU
HannoHaabHOro uccjieqoBaTesIbcKoro IeHTpa JINTBEL
KanubOpoBka paguoyrjepoAHBIX JaT BBIIOJHEHA C
nomoIneio asroputMma 0xCal20 (Reimer et al., 2020).

B BepxHeli uactu ocaaka (0 — 90 cM kepHa) ObLIO
HCcCcJIeJIOBaHO cofiepkaHue PaguoHYyKJIWAOB Ie3ua-137
OmnpefiesieHre cojepXaHWA raMMa-aKTHUBHBIX paauo-
HYKJIMZIOB OCYIIeCTBJIAJIOCH IIPU ITIOMOIIY raMMa-CIieK-
TpoMerpa ORTEC GEM-C5060P4-B ¢ npumeHeHuem
[IOJIyIPOBOAHMKOBOIO AeTeKTOpa U3 CBEPXYNCTOro rep-
manusa (HPGe) ¢ 6epuinieBBIM OKHOM U OTHOCUTEJTb-
HoU 3¢pdekTuBHOCTBIO 20%. Bpems skcmo3uiiuu npobd
ot 60000 mo 250000 c B 3aBHCHMMOCTH OT HabJromae-
MO MHTEHCHUBHOCTH PerucTparnuy UCKOMBIX paJiiOHy-
KJIMJ0B. AHaIM3 BBIIOJIHEH Ha kadeape paguoXUMHUU
Xumuyeckoro ¢axkyabrera MI'Y um. M.B. JIoMoHOCOBa.
Jlanee mo pesyJsibTaTaM H3MepeHUI B MPOrpaMMHOM
makete Spectroline O6BUIO paccuUTaHO H3MeHeHUe
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KoJinyecTBa 11e3us-137 ¢ riy6uHON Ha Maccy U IUIOT-
HOCTH JJOHHOTO OCaJiKa.

[To pesysibTaTamM paauOyIrJIEPOJHOTO NATUPO-
BaHUA U olpefiesieHus coAepxaHus Ie3us-137 B mpo-
rpaMMHOM Komiutekce Rbacon (Blaauw and Christen,
2011) mo GaiiecoBckoil Mojenu Oblia MOCTpPOeHa IJly-
OMHHO-BO3pacTHas MOAeJb. 3aTeM C YYeTOM JIMHEeIHO!
CKOPOCTH CeIUMeHTAIN U IJIOTHOCTH ocajfka (Zander
et al., 2021) GpUTH paccynTaHBI OOIIYE TEMITBI IPUPO-
cTa Maccel JOHHOTO Ocajika Ha eQUHUIy IUIomaAgul B
rog (MAR), a Takxe TEMIB IPUPOCTA MaCCHl OpraHu-
YeCcKOro BelllecTBa, KApOOHATHOU 1 CUJIMKATHON YacTU
ocajxa.

3. Pe3yAabTatbl M MX 06Ccy)xpAeHHue

Cyns mo BO3pacTy OTJIOXKEeHUI U3 HUXHe!
YacTU KOJIOHKU (¢ ryry6uHbl 3,95 M), MBI paciojiaraemM
0CaJOYHOM JIETONUChIO A mnocjegHux 3500 jet.
CormocTtaBjieHHe KPUBBIX U3MeHeHUs rpaHyJIoMeTpuye-
CKOT'0 COCTaBa, OTephb MpHU MPOKAJIMBAHUU, YIeJIbHON
MarHUTHOU BOCHPHUUMYMBOCTH U IUJIOTHOCTH OcCajKa
MOKa3aJio, YTO MepeKPhITHE UMEIUUXCsA KEPHOB COOT-
BeTCcTBYyeT riyounam 0,65-0,90 M OT NOBEpXHOCTHU AHA
A7 BepxHero u cpeaHero kepHa u 1,40-2,25 m niiA
cpelHero U HiXHero kepHa. Takum obpazoM, obIas
JJIMHA HUMeolIelicss KOJIOHKM JIOHHBIX OTJIOXEHWU U3
ckBaxuHbl PLESH-4 coctaBuia 3,95 M.

B rimy6bunHoMm uHTepBasie 3,95-2,10 M HabIio-
JlaeTcs HauMeHbIINI pa3bpoc 3HauYeHUN MegUaHHOTO
pasmepa yactull — ot no 15,8-23,9 mkM, BhIIE IO
KOJIOHKe Ha riybuHax 2,10-0,85 M HabaogaeTcsa Mak-
CUMaJIbHBIN pa3bpoc 3HaueHuit (ot 9,3 mo 24,4 MKM,
nnTtepsaJsie 0,85-0 M pazbpoc 3HaueHUi1 cHUXaeTcA (OT
12,9 no 17,1 mxMm). MakcumasipHOe cofepkaHue recya-
HoOU ¢paknum (pa3mep vacrtul] 6osee 63 MKM) HabJIO-
naerca B uHTepsaie 3,60-3,10 m (ot 5,1 go 17,1%) u
1,45-0,70 M (5,2 mo 15,7%). MakcumaJsibHBIlT pazbpoc
3HaueHui (ot 7,7 no 25,2%) conepxxaHus I'ITMHUCTON
dpakiuu (MeHee 4 MKM) XapakTepeH AJiA TJIyOUMHHOTO
nHTepBaia 2,05-0,95 M B ocTajbHON YacTU KOJIOHKU
ee cogepxaHue MeHseTcsd B npefesax ot 7,3 a0 18,6%.
Copepxanue opraHudeckoro Bemjecta (IIIIIT 550°C)
Ha riyouHax 3,95-1,5 M MeHsileTcs B mpefesnax oT 15
1o 30%, B uHTepBasie 1,5-0 M OHO HEMHOI'O CHUXKaeTCA
- go 15,0 - 22,6%. ConepxxaHue KapOOHATHBIX COeU-
HeHUM MeHseTcA B mpefdesnax oT 5,0 go 37,9%, mak-
cuMaJsibHoe cofepxaHue 26,1-37,9% wnHabmogaerca B
rJiybuHHOM uHTepBajie oT 1,5 mo 1,2 m. CunukarHas
yacTb JOHHOrO Ocajika MeHseTcs B Ipefesax oT 44,9
0 76,6%, ee MakcUMaJIbHOE CcOZiepXXaHue XapaKTepHO
J1J1s1 TTyOUHHBIX nHTepBasios 3,95-3,50 m (54,1-60,8%)
u 0,80-0,25 m (64,2-76,6%). B riryOMHHOM HUHTEpBaje
3,95-0,90 M ypenbHaA MarHUTHas BOCHPHUUMYMBOCTH
MeHsAeTcs B mpefesnax ot 0,05 mo 0,11*10-6 m3/kr, B
nHteppase 0,90-0,40 MM ee 3HaueHHs IOCTENEHHO
yBeJIMuYnBaloTCA BBepx no riaybune ot 0,09 mo 0,13
*10-6Mm°/kr, B uHteppajie 0,40-0,0 M 3HaYeHUS PE3KO
yBeJIMUYMBAIOTCA BBEPX mo riaybuHe — ot 0,21 go 0,42
10-6m3/kr. [IJIOTHOCTH OcaaKa B TJIyOMHHOM WHTEp-
Bajsie 3,95-1,60 m meHsetca B npenesnax 0,17-0,19 r/
cM®. Bpllie mo KepHy, B TJIyOMHHOM uHTepBasie 1,60-
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0,80 M, ona yBenmumBaetrcsa go 0,22-0,30 r/cm3, Ha
riy6uHax 0,80-0,0 M MJIOTHOCTb 3HAUYUTEJIBHO CHUXa-
eTcs BBepX Mo KoJioHke — oT 0,18 r/cm® o 0,01 r/cm3.

Bricokue 3HaueHHs OOLUX TeMIIbBl MPUPOCTa
Macchl HabJjrofaTcs B TNIyOMHHOM HHTepBaje 3,95-
2,8 m (0,037-0,054 r/cm? B Tof), B uHTEpBase 2,8-0,80
3HaYeHUs MeHATcA B npefesax 0,010-0,027 r/cm2 X -
ron, B nuHrepsasie 0,80-0,25 TeMnnl npupocTta Macchl
pe3ko cHuxkawtcsa o 0,005-0,009 r/cm? B rod, U B
BepxHUX 0,25 M KOJIOHKM HabJiofaeTcss pe3Kuil pocT
TeMNOB HpupocTa Maccekl — Ao 0,055 r/cm? B rof. Temm
MpUPOCTa MACCHl TEPPUTEHHOM YacTU ocajKa MeHsJICsA
B mpefenax ot 0,003 mo 0,042 r/cm? B roA, OpraHu-
yeckoro BemectBa — ot 0,001 mo 0,012 r/cm? B rop,
kapboHaTHOH yacTu ocaaka — ot 0,001 mo 0,013 r/cm?
B rof.

Cyns no pesyJibTaTaM JilabopaTOpHO-aHATUTHYE-
CKUX HCCJIe[JOBaHUIi, OCHOBHAsA YaCcTh IPUPOCTA MaCCHI
JOHHBIX OTJIOXKeHu o3epa I[lnemieeBa B mocjegHUe
3500 ner obycjoBJjleHa CUJIMKATHON 4acThi0 JOHHOTO
0caJika, 4To CBA3aHO C IPHMBHOCOM TEPPUTeHHOr0 Mare-
puajsia B ero akBaToOpHio. Bricokue 3HaueHHs TeMIIOB
npupocra Macchl B uHTepBaje 3,95-2,8 m (3500-3000
KaJI.JI.LH.) COOTBETCTBYIOT 3Taly BBICOKOH (JIoBHAIIb-
HOU akTuBHOCTU il BocrouHo-EBpomnelickoil pas-
HuHbl (Panin and Matlakhova, 2015). B To xe Bpems
HU3KUe TeMITBI IPUPOCTa Macchl, HabJlloJaeMble B aKBa-
Topuu o3epa Iliremeesa B uHTepBasie 900-0 kaj.Jji.H.,
HE COrJIacyloTCs C BBICOKOM (DJIIOBHATIBHONM aKTUBHO-
CThI0, PEKOHCTPYHUPYEMOU [JIsl TTOCJIeTHETO ThICSYeIe-
TuA. Pe3kuil pocT TeMiia mpupocTa Macchl B ocjieJHHe
HECKOJIBKO AeCATUJIETUI MoXeT OBITh CBA3aH C aHTPO-
MOTeHHBIM BO3/elICTBLEM Ha TEPPUTOPHUIO — BO3MOXHO,
¢ BJIMAHMEM IUIOTUHHI Ha BHajiaionieii B o3epo p.Béxce.

4. 3aknioueHue

Cyzs 1o NoJIy4YeHHBIM pe3yJIbTaTaM, 0COOEHHO-
CTU OCaJIKOHaKOIUIeHUs B IlienieeBoM o3epe CBSI3aHBI
KaK ¢ KJIMMaTUYeCcKUMU PUTMaMH, TaK U C aHTPOIO-
TeHHBIM BO3JIeliCTBUEM, U 3TH 3aKOHOMEPHOCTH Tpe-
OyioT AasipHelero 6oJiee feTajJbHOrO U3yveHUsl.
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