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ABSTRACT. The paper discusses the structure of the bottom sediments of Lake Chukhlomskoye
(Kostroma region, Russia). The results of complex lithological analysis and *C AMS dating (TOC) of
the sediments revealed in two boreholes located in different geomorphological positions of the bottom
relief allowed to reconstruct stages and conditions of sedimentation in the lake. Mass accumulation rate
(MAR) was calculated. High values of MAR correspond to 25.4-17.5 cal. ka BP (up to 0.192 g/cm? per
year), a sharp decrease of MAR corresponds to 17.9-16.7 cal ka BP, and another stage of sediment influx
occurred in Younger Dryas. Holocene MAR is low (0.001-0.053 g/cm? per year).
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1. Introduction

Lake Chukhlomskoe is situated in the Kostroma-
Volga river basin, on the elevated Galich-Chukhloma
Upland (the watershed of Kostroma and Unzha rivers
(150-293 m a.s.l.), in the northern part of the Kostroma
region). The area is located south of the boundary of
the last Valdai glaciation (Map of Quaternary..., 1972)
which suggests the lake’s sediments to be the key paleo-
archive for the region.

Lake Chukhlomskoe has a catchment of about
270 km?, the lake’s area is 49.15 km? (including the
bay to the dam, built in 1963 on the outflowing Veksa
River), and the volume of water is 0.1084 km3. The
maximum depth in the hollows in the central part (and
for the entire lake) reaches 5.4 m. The average depth of
the lake, determined by a set of measurement points, is
2.4 m (and V/S depth is 2.2 m) (Filippova et al., 2023).
All tributaries are small rivers, and the lake’s coast is
waterlogged.

The lake’s geomorphological position and its
basin’s morphometric characteristics create the prereq-
uisites for stable and continuous sedimentation.

Lithological analyses and detailed radiocarbon
dating allow us to calculate sediment accumulation
rates, which is important for reconstructions of hydro-
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logical processes and landscape-climatic conditions
changes in the Late Pleistocene and Holocene.

Calculations of linear sedimentation rate (LSR)
and mass accumulation rate (MAR, which is more
objective criteria of the sedimentation process, because
it considers the density of the sediment) in lakes are
widely used for paleogeographic reconstructions
(Svendsen et al., 2018; Zander et al., 2021). In the
centre of the East European Plain, lake sediments of
the Last Glacial Maximum were studied only in Lake
Galichskoe (Velichko et al., 2001), but without any LSR
or MAR calculations.

2. Materials and methods

Two winter (drilling the bottom sediments from
ice using the Livingston Piston Sampler) and one sum-
mer (bathymetric survey) fieldwork expeditions were
completed in 2021-2022.

Borehole Chul3A was drilled in the deep central
part of Lake Chukhlomskoye (in a hollow), at a depth
of 4.0 m (the thickness of the collected core is 7.45 m)
(Filippova et al., 2023) and borehole Chu22-39A was
drilled on a background bottom surface at the depth of
2.5 m (the thickness of the collected core is 13.9 m).

© Author(s) 2024. This work is distributed
under the Creative Commons Attribution-
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Complex lithological analysis including loss on
ignition (550 and 950°C), grain size analysis (using
Malvern Mastersizer 3000 laser diffractometer), mag-
netic susceptibility (using ZH Instruments SM 150 L
device) and volumetric density measurements of the
samples was made in the Laboratory of Environmental
Paleoarchives of the Institute of Geography RAS.

The content of !*’Cs radioactive isotope of the
upper weakly consolidated layer of silt for Chul3A
core was measured at the Radiochemistry Division of
the Chemistry Department of Moscow State University.

14C AMS dating on total organic carbon (TOC)
was made for both cores at the Center for Collective
Use “Laboratory of Radiocarbon Dating and Electron
Microscopy” of the Institute of Geography RAS and at
the Center for Isotope Research of the University of
Georgia (USA).

Eight AMS dates for Chul3A core and ten AMS
dates for Chu22-39A core allowed to calculate age-
depth models using rBacon package for R (Blaauw
and Christen, 2011) and then mass accumulation rates
(MAR, g/cm? per year) (Zander et al., 2021).

3. Resulits

Complex lithological analysis revealed a similar
structure of the Lake Chukhlomskoye sediment in both
cores. The bottom sediments are composed mainly of
silt (the content of the silt fraction reaches 70-80%).
The upper layer of sediment is weakly consolidated
organic silt, which is underlain by organomineral silt
(organic matter content is 40-60%). Below lies a layer
of carbonate silt (the CaCO, content in this layer reaches
60%), underlain by mineral silt, which is sandy in the
upper part of the layer. The boundary between the car-
bonate silt layer and the upperlaid organomineral silt
layer is abrupt, which suggests a hiatus in sedimenta-
tion. When comparing the structure of sediments in
cores, it was revealed that in the Chul3A core located
in the hollow, the thickness of the organomineral silt
was significantly reduced, which suggests the erosive
origin of this bottom landform.

The results of '*’Cs radioactive isotope measure-
ments for the upper part of Chul3A core revealed that
there is a maximum of its content in the sediments cor-
responding to 1986 (Filippova et al., 2023), which was
applied for age-depth model calculation.

The analysis of the proportion of mineral matter,
organic matter and CaCO, content allows us to identify
three stages of sedimentation. The mineral silt layer
with a low content of organic and carbonate matter
corresponds to 25-12 cal. yr BP, a layer of carbonate
silt accumulated 12-11 cal yr BP, and organomineral
silt began to accumulate in the Holocene. The hiatuses
were found by sharp boundaries between carbonate
and organomineral silt and the age gap.

MAR calculation revealed stages of sedimenta-
tion. High values of MAR calculated for Chu22-39A
core relate to 25.0-23.0 cal ka BP (0.110-0.182 g/cm?
per year) with the peak value of 0.175-0.182 g/cm?
per year at 24.5 cal ka BP. The next stage with high
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MAR values was noted at 21.5-17.5 cal ka BP (0.100-
0.192 g/cm? per year) with the highest peak for the
entire paleoarchive reaching 0.192 g/cm? per year at
18.8 cal ka BP. Then at 17.5-16.7 cal ka BP there was a
sharp decrease in sediment accumulation from 0.134 to
0.012 g/cm? per year. And during 12.7-11.0 cal ka BP
there was another stage of sediment influx with MAR
values of 0.012-0.018 g/cm? per year. A hiatus in sed-
imentation was noted at 11.0-7.0 cal ka BP according
to the age-depth model. After the hiatus, a low sedi-
mentation rate (0.001-0.007 g/cm? per year) has been
typical for Chu22-39A core sediments and persists to
the present.

High values of MAR calculated for Chul3A core
relate to 25.4-24.1 cal ka BP (0.080-0.095 g/cm? per
year) with the peak value of 0.095 g/cm? per year at
25.4 cal ka BP. The next stage with high MAR values
was noted at 23.0-21.0 cal ka BP (0.093-0.117 g/cm?
per year) with the highest peak for the entire paleo-
archive reaching 0.117 g/cm? per year at 22.9 cal ka
BP. At 18.2 cal ka BP MAR is 0.061 g/cm? per year
and after that we also see a sharp decrease in sedi-
ment accumulation from 0.060 to 0.016 g/cm? per year
which occurred 17.9-16.9 cal ka BP. During 12.7-11.0
cal ka BP the next stage of sediment influx was noted
with MAR values of 0.009-0.012 g/cm? per year. A hia-
tus in sedimentation was noted at 11.0-5.5 cal ka BP.
In Chul3A core there was another hiatus from 4.8 cal
ka BP to 50-60 years ago. For the last 50-60 years MAR
in the hollow is 0.011-0.053 g/cm? per year.

4. Discussion and conclusions

Svendsen et al. (2018) at the Polar Urals
Mountains lake Bolshoye Shchuchye obtained that the
sedimentation rates in the lake remained high and sta-
ble in the time interval 23.8-18.7 cal ka BP, after which
it gradually decreased until 11.6 cal ka BP. They postu-
late that sediment influx before 18.7 cal ka BP is due to
abundant sediment supply from meltwater rivers drain-
ing glaciers within the catchment.

Our study area is located south of the boundary
of the last glaciation, so we assume the following fac-
tors caused high sediment influx: permafrost, increased
river runoff and fluctuations in the composition of plant
communities (Velichko et al., 2001). We suggest that
permafrost melted ~ 17.9-16.7 cal ka BP when MAR
decreased sharply. The next sediment influx occurred
12.7-11.0 cal ka BP corresponding to Younger Dryas
cooling which could cause the return of the permafrost
(but MAR is ten times lower than in LGM) and for-
est landscape degradation. The Early Holocene hiatus
could mark the low level of the lake drained by the
Veksa River. Mid to Late Holocene hiatus in Chul3A
core marks the erosional process in the hollow during
this period. We assume that the erosion in a hollow
stopped after the dam on the Veksa River was built in
1963 (Filippova et al., 2023). Holocene MAR is low due
to the slow erosional process in the lake’s catchment
caused by forest distribution and waterlogging of the
shores.
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AOHHDbIE OTAO)KEeHHSAl NO3AHEero
NAEHCTOLEeHa U ronoueHa Yyxromckoro

o3epa
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AHHOTALIUA. B cratbe paccMmaTpuBaeTcs CTpOeHHEe JOHHBIX OTJIOXeHMH UYyXJIOMCKOro o3epa
(Koctpomckasi obJtacth, Poccust). Pe3ybTaThl KOMILJIEKCHOTO JIMTOJIOTUYECKOTO aHaji3a U Paauoy-
TJIEPOJTHOTO NaTUPOBaHUA MeToaoM AMS ABYX KOJIOHOK OTJIOXEHUH, PACIOJIOXKEHHBIX Ha PA3HBIX T€0-
MOpPGOJIOrMYeCcKrX MO3ULUAX pesbeda AHA, MO3BOJIWIN PEKOHCTPYHUPOBATD STAMbl U YCJIOBUA OCALKO-
HAKOILTeHUs B o3epe. PaccumraH mpupocTt Maccsl ocaaka (MAR - mass accumulation rate). Beicokue
sHaueHuss MAR oTmeuatotcs 25.4-17.5 Toic. kan.ji.H. (mo 0.192 r/cm? B Toj), pe3koe cHmkxeHrne MAR
cooTtBeTrcTBYeT 17.9-16.7 ThHIC. Ka/I.JI.H., a CJEAYIOUIAH 3Tall MOBHIIEHHOTO IPUTOKA HAHOCOB B 03€PO
HabJi0/1aeTcs B mo3aHeM Jpuace. B rosioriene MAR Huskuii (0.001-0.053 r/cm? B rof).

Krmoueavie cyioéa: ozepHble OTI0XEHNA, IIaJe0JIMMHOJIOTHsA, PaAUOYTJIepoJHOe JaTHpOBaHUe, CKOPOCTh
aKKyMyJIALUY HAaHOCOB, Najieoreorpadpuyeckie peKOHCTPYKINU
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1. BBeapenue

YyxJI0MCKOe 03epo pacnosioxeHo B KoctpoMckom
3aBoyrKbe, Ha BO3BBINIEHHON I['amnucko-UYyXjIoMCKON
rpsafe (Bomopasgen pek Koctpomsl u Yaxu, 150-293
M H.y.M.), B ceBepHoil yactu KocTpomckoii obsacTu.
TeppuTtopusa HaXOAUTCA K I0TY OT I'PaHULIBI IOCJIeJHETO
Banpmatickoro osiefeHeHusi (I'eosjiormyeckass KapTa...,
1972), uTO MO3BOJIsAET pacCMaTpUBATh AOHHBIE OTJIO-
’KeHHUs 03epa B KauecTBe Majie0apXuBa pPeruoHaJIbHOTO
3HauYeHUs.

[Inomagp Bogocbopa UyxJIOMCKOTO  0O3epa
coctaBisger okoso 270 KM% TUTOmMAALr o3epa
49.15 km? (BKJTIOYAS 3AJIMB A0 IJIOTUHBI, IOCTPOEHHON
B 1963 r. Ha BeITeKalollell peke Bekce), o6beM BOABI
- 0.1084 xm3. MakcumaJsibHas IJIyOMHA B J0XOUHaX B
LeHTPpaJIbHOM YacTu (U 151 BCEero o3epa) Jocturaet 5.4
M. CpenH:AA rrybuHa 03epa, onpeesieHHasA 10 JaHHBIM
9XOJIOTUPOBAHMsA, cocTaBysieT 2.4 M (ruaposioruye-
ckas rayouHa V/S — 2.2 m) (Ouymnmosa u ap., 2023).
IIputokamu ABJIAIOTCA HeOOJIbIINME peKku, Oepera o3epa
3a00JI0Y€EHHI.

T'eomop@dosioruueckoe MoJioxkeHre o3epa U MOp-
domeTpuueckre xapaKTepUCTUKU €r0 KOTJIOBUHBI CO3-
[aT NPeAnoChUIKA 1A CTabUJIBHOTO U HEIIPEePBHIBHOTO
0CaJKOHAKOILJIeHU .

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: xenia.filippova@igras.ru (K.I'. ®uimnmnosa)
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Jlutosioruyeckuie aHaJu3bl U JleTajlbHOE paju-
OoyrjlepolHOe OaTUpPOBaHNE OTJIOXKEHUN II03BOJIAIT
paccuuTaTth CKOPOCTh OCAJIKOHAKOILJIEHNA, YTO BaXHO
JUIT PEKOHCTPYKIMU THUIPOJIOTUYECKUX IPOLlecCOB U
HM3MeHeHU!l JaHAmaTHO-KIMMAaTHYeCcKUX YCJIOBUH B
[O3/IHeM IUjIelicToIleHe U TOJIOIeHe.

OrneHka CKOpOCTell OcaJIKOHAKOILJIeHUA B O3e-
pax HIKMPOKO UCIOJIb3yeTcs AJid najeoreorpaduieckux
pexoHcTpyknuii (Svendsen et al., 2018; Zander et al.,
2021). PaccuuTtriBaeTcs Kak JIMHeHHas CKOPOCTh ocal-
KOHAKOIUJIEHNUs, TaK M NMPUPOCT Macchl ocaaka — MAR
(mass accumulation rate). DTOT mokasaTeJsib Ipoliecca
OCaJIKOHAKOIUJIEHUsA ABJIAeTCA 0ojiee OOBEKTHBHBIM,
TaK KaK Y4YuThIBaeT IUJIOTHOCTh Ocajka. B 1eHTpe
BocrouHo-EBporielickoii paBHHUHBI O3€pHBIE OTJIOXKe-
HUA TNOCJIeHEero JIeJHUKOBOTO MaKCHMyMa BCKPBITHI
TOJIBKO B I'asimuckom o3epe (Benmuko u ap., 2001), HO
pacueThl CKOpOCTel OCaJIKOHAKOIUJIeHUA U NPUpPOCTa
Macchl ocajika AJjiAd Hero He MpOU3BOANJIINCE.

2. Marepuanbl UM METOAbI MCCAEAOBaHUA

B 2021-2022 rr. ObUIM NpPOBEAEHHl JBE 3UM-
Hue (OypeHue NOHHBIX OTJIONKEHHUII cO JibAa C IIOMO-
b0 NopiIHeBoro 6ypa JIMBUHICTOHA) M OAHA JIETHAA
(baTumeTpuveckas CheMKa) MOJIEBbIE DKCITEUIUM.

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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CkBaxxuHa Chul3A 6puta mpoOypeHa B riTybOKO
LleHTpaJIbHON YacTu UyxjoMcKoro o3epa (B J10x0OuHe),
Ha riayouHe 4.0 M (moJsiydeH KepH IJIMHON 7.45 M)
(®ununmosa u 1ip., 2023), a ckBaxuHa Chu22-39A — Ha
(oHOBOIT MOBEPXHOCTU [IHA Ha riybuHe 2.5 M (qiuHa
kepHa 13.9 m).

KommniekcHBIN JIMTOJIOTHYECKUH aHaIu3, BKJIIO-
yalolKii ollpeiesieHNe ToTeph IIpU IpokaainBaHuu (550
u 950°C), rpaHyJioMeTpuuecKuii aHaau3 (Ipyu NOMOIIU
JnazepHoro gudpaxromerpa Malvern Mastersizer
3000), uamepeHrie MarHUTHOU BOCIIPUMMYUBOCTHU (Ha
npubope ZH Instruments SM 150 L) u 06beMHOI1 IJIOT-
HOCTH OcajKa, ObLI BHINOJIHeH B JlabopaTtopuu mnaie-
0apxXMBOB NPUPOJHON cpenbl MHcTuTyTa reorpaduun
PAH.

CoziepxaHre paJNOAKTUBHOTO u3oToma ¥Cs
B BepxHeM cJjioe CJIaDOKOHCOJIUAUPOBAHHOTO WA
kosionku Chul3A u3MepeHo Ha Kadeape paguoOXUMUU
xumuyeckoro ¢axkyasrera MI'Y.

PaguoyrnepongHoe — AgaTHpoBaHWe  MeTOAOM
YCKOPUTEJIBHOM Macc-CIIeKTpOMeTpUuu 1o  of0IeMy
yIJIepoAy BBIIOJIHEHO [Jig oboux kepHOB B lleHTpe
KOJUJIEKTUBHOTO TOJIb30BaHUsA «JlaGopaTopus paauoy-
IJIepOAHOr0 AAaTUPOBAHUA U 3JIEKTPOHHON MMKPOCKO-
nun» UHctutyTta reorpadun PAH u B LieHTpe nsoron-
HBIX uccilefoBaHul YHuBepcureta Jxopmaxuu (CILIA).

Bocemb AMS gart miia kepHa Chul3A u gecATs
AMS pat qyia kepHa Chu22-39A mo3BoJIIN TOCTPOUTD
BO3PacTHYI0 MOJeJIb OCAAKOHAKOIJIEHN NPY [TOMOIIA
nakera rBacon paisa cpenpl nporpaMMmupoBaHus R
(Blaauw and Christen, 2011), a 3aTeM paccyuTarh Mpu-
poct Macchel ocagka (MAR, r/cm? B rog) (Zander et al.,
2021).

3. Pe3ynbTatbhl UCCAEAOBAHUA

KommniekcHBIN JIUTOJIOrMYeCKUil aHaIN3 BbIABUII
CXOQHOE CTpOeHHe AOHHBIX OTJIOXKEeHUH YyXJIOMCKOro
o3epa B 00oux KepHax. JlOHHbIE OTJIOKEHUA MpefCTaB-
JIeHBI IperMyIlleCcTBeHHO uyiamu (coAepkaHue NINCTON
dpaknuu gocruraetr 70-80%). BepxHuil cjioii ocajka
— cJ1ab0 KOHCOJIMAUPOBAHHBIN OpraHUYeCcKUl Wi, Noa-
CTUJIaeMblil OpraHOMUHepaJIbHBIM MJIOM (coAepkaHue
opraHudeckoro BemectBa 40-60%). Hirke 3aneraer
cyioir kap6onaTHoro una (comepxanue CaCO, B 3TOM
csioe gocturaet 60%), noAcTUIaeMblii MUHepPaJIbHBIM
WJIOM, KOTODHIM oOIlecdaHeH B BepxHell 4YacTu CJIOA.
I'pannna mMexnay cjioeM KapOOHATHOrO Wjia U BHIIeJe-
JKalyM CJI0eM OpraHOMMHepaJIbHOIO Mijla peskas, 4To
CBUJIETEJIbCTBYeT O IlepepbiBe B 0CaJKOHAKOILJIEHUU.
IIpu cpaBHeHHU IOCJIeAOBaTEJIbHOCTEN OTJIOXKEHHUI B
JBYX KepHaX ObLITO BBIABJIEHO, YTO B KoJiIoHKe Chul3A,
PacloJIOKeHHOH B JIOXKOHHE, MOIIHOCTb OpPraHOMH-
HepaJIbHOTO WJjla 3HA4YMTeJIbHO COKpalleHa, YTO CBH-
JeTeJIbCTByeT 00 JPO3MOHHOM IPOMCXOXIAEHUM 3TOH
¢popMel fOHHOTO penbeda.

Joia BepxHell yactu kepHa Chul3A m3mepeHo
coiepXXaHue paguoakTHUBHoOro msoroma *’Cs u obHa-
PYyXeH NHK cojiepXaHus, COOTBETCTBYMIIMi 1986 r.
(®dununmosa u Ap., 2023). JaTUpoBKa UCHOJIb30BaHa
IIpY IOCTPOEHUHU BO3PaCTHON MOJIeJIN.

Ananus cOOTHOIIeHVs MHHepajIbHOro, OpraHu-
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4ecKoro BerlectBa u cofepxanus CaCO, mosBosisieT
BBIIGJIUTh TPU CTaguM oOcafgKoHakolleHUsA. Cioi
MUHEPaJIbHOI'O MJIa C HU3KUM COJepXXaHeM opraHuye-
CKOr0 U KapOOHATHOIO BellecTBa COOTBETCTByeT 25-12
THIC. KaJI.JI.H., CJIOJ KapOOHAaTHOr0 MJjia HaKaIlJIMBaJCA
12-11 THIC. Ka/I.JI.H., 2 OpraHOMUHEepaJIbHBIN W Haval
HaKallJIUBaThCA B rosiolieHe. IlepephiBbl B 0CaAKOHAKO-
IJIEHUY OTMeEYEHH 10 pe3KNMM IpaHUIlaM MeXAy CJIo-
AMU KapOOHATHOTO M OpPraHOMHHEpPAaJIbHOTO WJIOB U
CKayKy BOo3pacra.

Pacuer MAR BbIABUJI 3TAlbl OCAAKOHAKOIJIEHUA
B UyxsiomckoM o3epe. Bricokue 3HaueHus MAR, pac-
cunTaHHble Ay KepHa Chu22-39A, otMmevarrtces 25.0-
23.0 toic. Kaa.JL.H. (0.110-0.182 r/cm? B rof) ¢ MHUKO-
BBIM 3HaueHueM 24.5 Toic. KasJ.H. (0.175-0.182 1/
cm? B ron). Crieqyomuil 3Tan ¢ BBICOKUMU 3HaYeHU-
avMu MAR otmeuaetcs 21.5-17.5 Thic. kas.j.H. (0.100-
0.192 r/cM?2 B TOJ1) C MAKCUMyMOM JJIs1 BCEH KOJIOHKH,
nocturmiim 0.192 r/cm? B rox, 18.8 Thic. KaJl.JI.H.
3atem 17.5-16.7 ThIC. KaJj.Jl.LH. NPOU3OLLIO pe3Koe
CHIXeHMe npupocTta Macchl ocagka ¢ 0.134 1o 0.012r/
cM? B rofi. A B nmepuof 12.7-11.0 ThIC. KaJI.JI.H. PUB-
HOC HAaHOCOB cHOBa Bhipoc A0 0.012-0.018 r/cm? B rof.
[lepeprlB B ocagkoHakomaeHnu npousomesn 11.0-7.0
ThIC. KaJI.JI.H., COIJIACHO MOJEJIM OCaJKOHAKOIUIeHMs.
J1A BTOPO¥ IIOJIOBUHBI TOJIOIEHA IOJIy4eHBl HU3KHe
3HaYeHUs MpupocTa Maccsl ocagka (0.001-0.007 r/cm?
B Irofn).

Bricokne 3HaueHus MAR, paccuuTaHHBIE [J1A
kepHa Chul3A, otmeuatorcsa 25.4-24.1 ThiC. KaJl.JILH.
(0.080-0.095 r/cm?> B rox) C MUKOBBIM 3HAaYeHHEM
0.095 r/cm? B rof 25.4 ThiC. KaJI.JI.H. CleqyoImui Tar
¢ BelcOkMMU 3HaueHUsAMU MAR otmeuaercs 23.0-21.0
ThiC. Kaa.J.H. (0.093-0.117 r/cm? B TOZI) C MakCUMYy-
MOM 1714 BCel KOJIOHKH, gocturmuM 0.117 r/cm? B rof,
22.9 TeIC. KaJL.J1.H. 18.2 ThiC. Kan.J1.H. MAR cocTtasiiseT
0.061 r/cm? B roji, mocje 4Yero Tak ke Habrogaercs
pe3Koe CHIXXeHMe npupocta Macchl ocazka ¢ 0.060 mo
0.016 r/cm? B ro1, KoTOpoe mpousonuio 17.9-16.9 Teic.
KanJi.H. B nmepuon 12.7-11.0 TeIC. KaJl.JI.H. IPUBHOC
HaHocoB Beipoc 710 0.009-0.012 r/cm? B roA. IlepephiB B
ocaJikoHakoIleHnu orMeuaetrcs 11.0-5.5 Tric. kaa.J1.H.
B kepHe Chul3A wnHa6iofaeTrcsa BTOPON NEPEPHIB B
ocaJikoHakoIieHnuu ¢ 4.8 Thic. Kajl.JI.H. o 50-60 jer
Hasafn. 3a nocsegHue 50-60 jeT 3HayeHUA NPUPOCTa
Macchl ocafika B Jiox6nHe coctassioT 0.011-0.053 r/
cMm? B TOf.

4. 06¢cy)xpeHMe pe3yAbTaToB U BbiBOADI

Svendsen et al. (2018) Ha o3epe BoJibmoe [{yube
B ropax [losysapHoro Ypaja mojyuuau JaHHbIE O TOM,
YTO CKOPOCTh CceJUMeHTaluu B O3epe ocTaBajach
BBICOKOM U cTabuiibHOM 23.8-18.7 ThIC. Kaj.J1.H., IOCJIe
Yyero oHa IOCTeNeHHO CHUXXaJlach BILUIOTH 710 11.6 Thic.
KaJ1.J1.H. OHU IPeZIoJIoKUIIN, YTO MPUTOK 0CaJOYHOT0
Marepuana paHee 18.7 ThiC. KaJ.JI.H. CBA3aH C OOWJIb-
HBIM IOCTYILJIEHUEM Ocafika U3 TaJIbIX BOJ peK, ipeHu-
pyIOIINX JIEQHUKU B Mpefiesax Bogocbopa.

Ham o6GbekT ucciejoBaHUs paclojoXeH K 0Ty
OT TpaHUlIBl TOCJieJHero oJiefeHeHNs, MO3TOMY MBI
MpeJinoJiaraeM BJausHNE cJleAyomux GakTopoB Ha 06u-
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Jive TIocTynalollero MaTeprasia B 03epo: Hajlnyue MHO-
rojileTHell Mep3JI0THl, yBeJU4YeHHble O0beMbl PEYHOIO
cTOKa MU (QUIyKTyaluu cocTaBa pPacTUTEJIbHBIX CO00-
mecTB (Benuuko u fp., 2001). ITpeamosioxuTesibHO,
Mep3JjioTa pacrasia ~17.9-16.7 Thic. KaJl.Jl.H. (pe3koe
cHIxeHue 3HaueHuil MAR). Crefymomuil 3Tan MoOBbI-
meHHBIX 3HaueHni MAR mpousomen 12.7-11.0 Thic.
KaJI.J.LH., YTO COOTBETCTBYeT IIOXOJIOJAHMIO MO3OHEero
Jpuaca, KOTOpoe MOIJIO CIIPOBOLIMPOBATh IOsABJIEHUE
MHoroJsieTHell Mep3Ji0THl (HO MAR B fjecATh pa3s HuXe,
4yeM BO BpeMs IOcJie[Hero JieJHUKOBOI0 MaKCUMyMa)
Y COKpPaTUTh KOJIMYECTBO APEBECHOH pacTUTEJIbHOCTHU.
[lepeprlB B OCagKOHAKOIJIECHUM B paHHEM ToJIOleHe
MOXeT MapKHUpoBaTbh HM3KHII ypOBeHb 03epa, ApeHU-
pyeMoro pekoil Bekcoii. CpeaHe-lI03JHEr0JIOLIeHOBBIN
nmepepsiB B 0caIKOHaKomieHnu B kepHe Chul3A yka-
3bIBaeT Ha HPO3MOHHBIN IIpoliecc B IeHTPaJIbHOHN 4acTu
o3epa, B pe3yJibTaTe 4ero ObLIM cPOPMHPOBAHBI JIOXK-
6uHbl. MBI mpeanosiaraeM, 4TO 3po3WsA B JIOXKOMHAax
IpeKpaTuJiach ocje CTPOUTEJIbCTBA IIJIOTUHEL Ha peKe
Bekce B 1963 rony (®ununnosa u Ap., 2023). B roJio-
IleHe IIPUPOCT MAacchl Ocajka HU3KUI, YTO TOBOPUT O
cyaboll 3po3uu Ha BoAocOope o3epa 6Jsiarofgaps pac-
IIPOCTPaHEHUIO JIECHOM pacTUTEJIbHOCTH U 3abojavyu-
BaHUIO Geperos.
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