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ABSTRACT. Late Glacial — Holocene sedimentary record has been obtained from a lake basin at the
north of East-European Plain, and AMS**C-dated. Coring results were coupled with the ground penetrat-
ing radar (GPR) survey, which enabled for the sedimentary sequences’ chronology to be upscaled for the
whole basin and beyond. A prominent peat layer (presumably of Allergd age) has been suggested as a
marking horizon to correlate with the Late Glacial lacustrine dynamics in the area. Laminated silt with
low organic matter content (of the Younger Dryas age), underlain by sandy silt deposits were discovered
both from the boreholes and via the geophysical survey. The lower surface of these strata forms wavy
and hummocky bottom relief. Organic muds (accumulated in the Holocene) cover the mineral deposits

equally.
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1. Introduction

Lake Khotavets (N 58.568°, E 37.603°) is located
within the Mologa river basin in the Vologda region.
The lake is situated at 102.4 m above sea level (a.s.l.),
covers an area of 1.24 km? and is an average 2 m
depth. Sedimentation history of the Lake Khotavets,
and the neighboring lakes and peatbogs, has recently
been investigated for (1) stratigraphical evidence of
the regional Holocene onset, (2) reconstructing of the
short-term Late Glacial climatic changes, and (3) over-
view of ultimate drainage of large palaeolakes of the
central Mologa-Sheksna Lowland (MSL) (Sadokov et
al., 2022). Repeated in 2024 field study with accentu-
ated geophysical survey has pursued the idea of delin-
eating the main sedimentary facies bedding, and coin-
ciding of the lake bottom (pre-Holocene) relief with the
surrounding basin and peatland landform patterns.
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2. Materials and methods

The GPR survey was carried out on the Lake
Khotavets in March 2018 (along 6 profiles), and
repeated in January 2024, along regular 13 profiles of
west-east direction and 100-m distance between them.
The OKO-2 instrument with AB-250 antenna unit (cen-
tral frequency 250 MHz) was used in 2024, and Triton
antenna unit (central frequency 50 MHz) was used in
2018 and 2024. The antenna units were towed by a
snowmobile, over the snow-ice lake surface. GPS tracks
were synchronously recorded. For each profile per-
formed in 2024, two GPR records (radargrams) were
obtained — with a high-frequency unit and with low-fre-
quency unit.

Sampling of the Lake Khotavets sediments was
performed in 2018 and 2024, after the GPR survey.
Russian corer (chamber length 100 cm, width 5 cm) was
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used for core extracting. Lithological investigation of
the obtained cores was carried out on the site and later
repeated in the Institute of Limnology RAS. Age was
determined for 7 samples delivered in 2018 by AMS'“C
dating procedure (Laboratory of the Radiocarbon Dating
and Electronic Microscopy, Institute of Geography RAS,
Moscow) and age values were calibrated with the use of
IntCal20 calibration curve. Both of the boreholes (2018
and 2024) were performed in the central part of the
Lake Khotavets, with the distance 200 m between them.

Correspondence of the radargram boundaries to
actual lithological transitions in the core was verified
by the core investigation.

3. Results and discussion

Radargrams obtained in 2024 during the GPR
survey along the profile that crossed the borehole
site, are shown in the Fig. 1. Based on the GPR survey
results, a point for coring has been chosen (red vertical
line in the Fig. 1).

In the Fig. 1, the outlined intervals represent
boundaries between different stratigraphical units. Fig.
2 demonstrates composite core lithology, delineates the
GPR units and boundaries, and age control.

Depth of the Lake Khotavets varies across the
basin (mean values around 2 m). Boundary (4) denotes
transition between Unit III, where weakly decomposed
peat was uncovered in the top, and Unit IV (associated
with underlying silty or clayey material). Unit IV has
not been uncovered in neither of the boreholes. Unit
II is separated from Unit III by the boundary (3), and
is represented by rhythmically laminated silt with lit-
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tle organic matter (OM). Boundary (2) separates Unit I
and II, where Unit 1 corresponds to the layer of organic
muds. It can be seen that the topography of the bound-
aries below organic deposits is quite rugged, with depth
variations reaching 4 meters. In the right (eastern) part
of the profile, in the interval of 700-1050 m, some wide
ridge rises almost to the surface, which can also be
traced on neighboring profiles. The surface of Unit I is
quite flat, which is depicted as boundary (1).

In 2018, a 425-cm-long sediment sequence was
retrieved. In 2024, total thickness of the obtained
sequence was 280 cm. Lithological correspondence of
the sediments of the new sequence (2024) to those of
the former one (2018), supported by the GPR data, was
used to correlate the sedimentation chronology (Fig.
2). The oldest strata observed in the studied sequences
belong to Late Glacial, i.e., Allergd: sandy laminated silt
with little OM, in the 2018 sequence, and presumably a
peat layer, in the 2024 sequence. Stratified (rhythmic)
silt overlays them, and corresponds to the Younger
Dryas. Upcore, a sedimentation response to changes
in palaeohydrology during the Pleistocene/Holocene
transition is noticed within a mixed silty layer with OM
content increasing upwards steadily. Finally, highly
organic (muddy) deposits on the top of the studied pack
accumulated entirely during the Holocene.

It can be noticed that sedimentation was unequal
across the lake basin. The bottom relief represents a
series of hummocks, ridges and depressions (Fig. 1).
Organic mud layer (accumulated during the Holocene)
covers the underlying strata as an even sequence from
2.5 m to less than 0.5 m thick, as it can be seen in the
right part of the radargram (eastern part of the lake),
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Fig.1. Radargrams along the profile 8, obtained in 2024 with: a) antenna unit AB-250 (250 MHz), b) antenna unit Triton
(50 MHz). The place and depth of coring are marked with vertical red line. (1-4) - reflecting boundaries confining stratigraphic
units (I-IV). I -gyttja (organic muds), II - layered silt with OM, III — peat and mineral silt (presumably), IV — underlying silty (or

clayey) deposits.
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where a prominent mound comprised mostly of min-
eral deposits almost reaches the surface of Holocene
deposits.

GPR technique (both 250 MHz and 50 MHz)
showed itself highly effective in interpreting the bed-
ding of surficial and subsurficial sediment layers. As
supported by the deposition chronology, the layers of
mineral silty deposits (Fig. 1) are assumed to have been
accumulating during the Late Glacial and up to the
Younger Dryas, provided the lake did not drain from
the late Allergd till the Holocene onset, and the sedi-
mentation was continuous in the whole basin.

The Allergd age of the peat, retrieved from the
depth of 460 cm in 2024, is not confirmed by the direct
AMS measurements yet, although its stratigraphical
position seems to be undoubtful, because its appear-
ance can be associated with an identical buried peat
layer within the thickness of the surrounding lacustrine
sand terraces (Sadokov et al., 2024). The buried peat
layer is widely presented at the base of aeolian ridges in
the central MSL, and denotes regional lake level drop.
The peat layer age corresponds to late Allergd — early
Younger Dryas (the layer has been dated as 13.4 - 12.2
cal. ka BP at 7 sites in the area) (Sadokov et al., 2024).

Still, it is notable, that no peat layer was found
in the sequence obtained in 2018. Bedding of this peat
layer is a matter of specific research interest, due to its
high relevance for Late Glacial short-term climate oscil-
lation reconstruction. New investigation of its position
within the Late Glacial Lake sediments is required, both
for in-basin deposits and across the surrounding lacus-
trine-alluvial plain.

4. Conclusions

GPR survey has provided an insight into the Late
Glacial - Holocene palaeosedimentation in the Lake
Khotavets supported and verified by the investigation
of the core lithology and chronology. High-frequency
(250 MHz) GPR technique shows reliable results for
delineation of the border of Pleistocene/Holocene
deposition change and investigation of thin structures
in the top of the Late Glacial silty strata. Low-frequency
(50 MHz) GPR survey enabled to identify basin-wide
wavy bedding of the Late Glacial silty deposits, which
remained uncovered by the drilling. The presence of
a peat layer below the Younger Dryas rhythmic sedi-
ments is evident of the regional lake level drop during
the Allergd, both inside the Lake Khotavets basin, and
beyond.

The study was carried out within the framework
of the state assignment of the Institute of Limnology of
the Russian Academy of Sciences, a separate division
of the St. Petersburg Federal Research Centre of the
Russian Academy of Sciences, no. FFZF-2024-0001 and
FFZF-2024-0002.
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AHHOTAILIHSL. [TocnenoBaTesIbHOCTh O3/JHEJIEJHUKOBBIX 1 FOJIOIIEHOBBIX OTJIOXKEHUH ObljIa MoJIyyeHa
13 o3epa XoTagsel] Ha ceBepe BocTouHOo-EBpomerickor paBHUHKI U mpogatupoBaHa (AMS!C). Pe3ypTaTh
OypeHUs1 ObLIM pacCMOTPEHBI COBMECTHO C JJAaHHBIMU reopaarosokanonHou (I'PJI) ceeMku, 4TO MO3BO-
JINJIO IIPUBA3aTh U COIOCTABUTH pa3pe3bl O3€PHBIX OTJIOXKEHUI B OacceliHe o3epa XoTaBell U 3a ero
npenenaMu. OTUETIMBO BBIAEJIAIOMINIICA CJI0M TOopda B MOJONIBE KOJIOHKU (BEpOATHO, OTHOCAMIUICS
K ayuiepény) ObLI OTMeYeH KaK MapKUPYIOIUN TOPU30HT, KOTOPBIE MOXHO HMCIOJIB30BaTh AJA KOP-
peJiAnuy AMHAMUKH O3€PHOI0 OCAAKOHAKOIIEHUs B IO3[HeJIeHUKOBbE B IpefesiaX BCero perruoHa
Mounoro-IllekcHrMHCKOM HHM3MeHHOCTU. 1o Bcell 03épHOI KOTJIOBHHE BBISIBJIEH HEPEryJIAPHBIN U U3pe-
3aHHBIM AOr0JIOLEHOBIM pebed OHA, CJIOXKEHHBIN [ecYaHO-aJIeBPUTOBBIMHU OTJIOXKEHUAMU, BepXH:AA
YacTh TOJIIM KOTOPBIX UMeeT PUTMHUYHO-CIIOMCTYI0 TeKCTypy (OTJIOXHJIKMCH BO BpeMsA MO3AHEro Opu-
aca). JTa JIMTOJIOTMYECKH BhIAESIAI0IIAACA ToJma Oblla BEIABJIEHA KaK 10 pe3yJibTaTaM reo®u3niecKux
rcciieJoBaHuM, Tak ¥, YacTHUYHO, B XoAe OypeHus. OpraHuyecKye Wbl TOJIOLeHOBOIO BO3pacTa paBHO-
MEPHO MepeKphIBAI0T MUHepaJIbHbIe OTJIOXKEHUA.

Kimoueanie citoga: naneocefuMeHTanus, kianumarocrparurpadus, Mosoro-IllekcHUHCKasA HU3MEHHOCTb,
PpaHHUI roJIolleH, Io34He e JHUKOBbe, re0paguoJIoKalliOHHasA CheMKa

A nurupoBanusa: bobpos H.IO., Cagokos [.0., Canenko T.B., Tepexos A.B., babymkun M.B., Myxun A.K., BensgeBa O.M.
PekoHCTpyKIMA najieoceuMeHTanuu B o3epe Xotasel] (MoJioro-IllekcHUHCKass HU3MEHHOCTD) IO pe3yJibTaTaM AeTajIbHOH reo-
PaaMOJIOKAIIMOHHOM CheMKU U OypeHus JOHHBIX 0TJIoXeHui // Limnology and Freshwater Biology. 2024. - No 4. - C. 244-250.
DOI: 10.31951/2658-3518-2024-A-4-244

1. BBeAeH“e KPAaTKOCPOYHBIX KJIMMaTUY€CKUX U3MeHEeHUH B no3JHe-

JleqHUKOBbe, (3) ompepesieHUs BpeMeHU U XapakTepa
OKOHYaTeJIbHOI'O IpeHUPOBaHs KPYIIHbIX 1ajIe003€p B
neHTpe MouJioro-lllekcHuHckol Hu3MeHHOocTu (MIIH)
(Sadokov et al., 2022). B 2024 roay ObLTN BHIIIOJTHEHBI
IIOBTOPHBIE AeTaJibHble reodusnyecKkre UccaefoBaHNuA
o3epa C IieJIbl0 OKOHTYPUBAaHUA 3aJjleraHusA OCHOBHBIX
0CaZoOuHbIX (aluii U COOTHECeHU: [I0r0JIOLEHOBOIO
penbeda Ha o3epa ¢ hopMmamMu pesibeda OKpyKaroei
MEeCTHOCTHU U TOPDAHUKOB.

Ozepo Xorasern (N 58,568°, E 37,603°) pacmoJio-
xkeHo B OacceiiHe pexku Mosioru B Bosorojckoii obia-
ctu. O3epo HaxoquTcs Ha BeicoTe 102,4 M HaZl ypOBHEM
MOps, 3aHUMaeT ionmanas 1,24 km? u UMeeT cpeHIOn
riayouny 2 M. HcciegoBaHHA HCTOPUM OCAJKOHAKO-
IJIeHUA B o3epe XOTaBell, a TakXe COCeJHUX 03ep U
TOpPAHMKOB HpoBOAMIUCH B Iefiax (1) moucka cTpa-
Turpaduyeckoro 000CHOBaHMA HaCTYIJIEHUS roJiolle-
HOBOT'O MOTEIUIEHUsI B pervoHe, (2) peKOHCTPYKIUU
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2. MaTepuanbl M METOADI

Brnepsrie I'PJI cbheMKa MNpoBOAWMIACH HA O3epe
Xotasern B MapTe 2018 . (110 6 npoduiaM) 1, IOBTOPHO,
B sHBape 2024 r. mo 13 perysapHeIM nOpoduisaMm
HIMPOTHOTO HAaIlPaBJIEHU:A C pacCTOSAHNEM MeXIy HUMU
100 M. Hcnonb3osascsa reopagap OKO-2 ¢ aHTeHHBIMU
6;1okamu Ab-250 (uenTpasipHas yacrora 250 MI'mm) — B
2024 r., u «Tpuron» (1ieHTpajibHasg yactoTta 50 MI'r) — B
2018 u 2024 rr. AnTeHHbIe 0JI0KU OYKCHPOBAJIUCh CHe-
roX0JIOM IO ITOBEPXHOCTH CHEXHO-JIEJOBOTO IIOKPOBA,
CHHXPOHHO 3anuceiBaianuch GPS-tpeku. Ilo kaxmomy
npoduio, BeNOJIHeHHOMY B 2024 roay, ObuiM MOJIy-
yens! JiBe ['PJI 3anucu (pagaporpaMMel) — ¢ BBICOKOYa-
CTOTHBIM OJIOKOM U C HU3KOYaCTOTHBIM OJIOKOM.

OT160p Ipo6 JOHHBIX OTJIOXKEHU! o3epa XoTaBell
nposoauica B 2018 u 2024 rr. nocsie I'PJI cvémkn. [iia
M3BJIeueHNsA KepHa MCI0JIb30BaJICA MOJIYLMINHpHYe-
ckuii (pycckuii) topdsHoi 6yp (anmmHa npo6ooTdop-
Huka 100 cM, mupuHa 5 cM). AHaIM3 JIMTOJIOTNYeCKUX
rpaHul] B KepHax ObUI MpoBeJeH Ha MecTe oTbopa, U
nos3gHee NMoBTOpeH B HMHcTuUTyTe O3epoBefeHusa PAH.
BospacT ObLI onpefiesieH i 7 o6pasloB 13 KOJIOHKH,
otobpanHoit B 2018 r., metogom AMSMC maTtuposa-
HuA (J1abopaTopus paguoyrjiepOAHOTO AATHPOBAHUA
U 3JIEKTPOHHOM MUKpockonuu MHctutyTta reorpadpuu
PAH, MockBa), 1 3Ha4eHUs BO3pacTa OTKaJIMOPOBaHbI
C WICHOJIB30BaHMEM KaJMOpoBOYHOM KpuBoi IntCal20.
O6e ckBaxunbl (2018 r. u 2024 r.) OBLIN BHIIIOJIHEHbI
B LIEHTPaJIbHOMN 4acTu o3epa XoTaBell, HA pacCTOSAHUU
200 M gpyr ot apyra.

CooTBeTCcTBHE TpaHMI], BUAUMBIX Ha pajaapo-
rpaMmMax, peaJjibHbIM JIMTOJIOTHYeCKUM rpaHuriaM ObL10
IIOATBEPXKJEeHO Uccyie[JoBaHHeM OTOOPaHHBIX KEpPHOB.

0 100 200 300 400 500

3. Pe3yAabTatbl M 06Ccy)xpeHue

Pagmaporpammel, nojryueHHsle B xoqe I'PJI cbemku
2024 ropa no npoduio, Ha KOTOPOM HaxXOAUTCA CKBa-
JKMHA, IpeicTaBJieHbl Ha puc. 1. Touka oTOopa KOJIOHKHU
(oTMeueHa BepTUKAJIBHOM KpacHOU JINHUEHN Ha puc. 1)
6bLsIa BEIOpaHa Mo pe3yJibTaTaM reopaguosiokanuu. Ha
puc. 1 1[BETHBIMU MYHKTUPHBIMU JIMHUAMU BBIJI€JI€HbI
FpaHUIbl MeXAy Pa3JNYHbBIMU CTPaTUrpadUvecKuMU
nofpaseneHusvu (cyioamu). Ha puc. 2 npefcraBiieHa
CBOJHAA JIMTOJIOTHYECKAs KOJIOHKA, 0003HaueHbI BhIJIe-
JierHble 110 I'PJI qaHHBIM €J10M U IPAHULLB], a TaKXe BO3-
pacTHas NpUBsA3Ka.

I'my6uHa o3epa XoTaBel] B npejesiaX KOTJIOBUHBI
HeoAVHaKoBa (cpefqHUe 3HaUeHUs1 okoJio 2 m). ['paruna
(4) mapkupyet nepexopn ot cjos III, B BepxHeil yactu
KOTOPOT'O BCKPHIT TOP(® HU3KOLU CTENeHU pa3jIoXeHus,
K cJjioto IV (comocTasiisieTcsi ¢ MOACTUJIAIOIINM aJieBpU-
TOBBIM WJIM TJIMHUCTHIM MaTepuasioMm). Ciioii IV He 6GbL1
BCKPBIT HU B OHOU U3 ckBaxkuH. Cioii Il oTensiercs ot
ciios III rpanuneii (3), u npeAcTaBjieH pUTMUYHO CJIO-
HCTBHIM aJIEBPUTOM C HU3KUM COJIEpP’KaHMEeM OpraHuye-
ckoro BemlectBa (OB). 'panuna (2) pasnpenser ciou I
u II, rme ciyoii I cooTBeTCTBYET TOJIIIIE OpPraHUYECKUX
nioB. Penped rpaHul noq opraHuYeCKUMU OTJIOXKEHU-
sSIMM [OCTaTOYHO W3pe3aH, mHepenajsl IJIyOuH OCTU-
raioT 4 M. B npaBoil (BocTouHOI) yacTu npoduss, B
nHTepBasie 700-1050 M, K MOBEPXHOCTU NOAHUMAETCA
IIMPOKas rpsajia, KOTopas MPOCJIeXUBaeTCs U Ha COCe-
HUX npoduiax. [ToBepxHOCTh cj10A [ JOCTAaTOYHO POB-
Has, KaK BUJIHO MO oToOpaxeHUo rpaHutis (1).

B 2018 r. 651712 0TOOpaHa KOJIOHKA 001[el MoIl-
HOCTBIO 425 cMm, B 2024 r. — 280 cM. JIuToJ0rnveckoe
COOTBETCTBUE OTJIOXKeHU HoBou (2024 r.) u mnpe-
neigymeit (2018 r.) kosoHku, noaTBepxAeHHOe ['PJI
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Puc.1. Pafaporpammsl o npoduio 8, monydyeHHble B 2024 r.: a) ¢ aHTeHHBIM 6s10koM AB-250 (250 MI'n1), 6) ¢ aHTeHHBIM
6s10koM TputoH (50 MI'n). Mecto u riy6uHa or6opa KoJIOHKH B 2024 T. OTMeUeHB BepTUKaJIbHON KpacHOU jiuHuel. (1-4) —
oTpaxaroliye TpaHuIbl Mexy crpaturpadudeckumMu nojpasaenenuamu (I-IV). I — opranudeckuit ui, II — cJoUCTHIN aseBpUT ¢
OB, III - Top® u aneBpuT (IIpeANOJIOKUTENBHO), IV — ofcTHIaloN1e OTJIOXEHN A, IPeANOJIOKUTEIBHO, TJIMHNUCTO-aJIeEBPUTOBOTO

CcocCTaBa.
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JaHHBIMH, OBLJIO MCIIOJIB30BAaHO JJI KOPPeJIALUN Xpo-
HoJsioruu ceguMeHTtanuu (puc. 2). Haubosiee apeBHue
OTJIOKEHH, BCKPHIThe CKBaXNHAMH, OTHOCATCA K 1103-
JHeJIeJHUKOBbIO, & UMEHHO, K ajljlepélly: onecyaHeH-
HBIN CJIOUCTHIN aJIeBPUT ¢ HU3KUM cofepxaHueM OB (B
kostoHke 2018 r.) u, IpeAnoJIoKUTENIBHO, CJI0i Topda
(B xomonke 2024 r.). Ux mepecTuiaiT cTpaTUPULIN-
poBaHHBIe (PUTMHYHO-CJIOUCTHIE) aJIeBPUTHl, OTHO-
cAmueca K no3gHeMy Apuacy. danus nepexogHOro
ceJMEeHTallMOHHOr0 peXuMa, oOTpaxarwlias [aJe-
OTUAPOJIOTUYECKHEe W3MeHeHMUsA [0 Mepe HacTyIljle-
HUA roJiolieHa, IIPOCJIeXXUBAeTCA B BUJie aJleBpUTOBOM
TOJIIM C BO3pacTawiiuM cojepxaHuem OB BBepx 1o
KOJIOHKe. BricokoopraHuyeckue (MJINCThIE) OTJIOXEHUA
B BepxHell yacTu 06enx H1ccjieJOBaHHBIX KOJIOHOK I0JI-
HOCTBI0O cOOPMUPOBAJINCH B IOJIOLIEHE.

MoXxHO 3aMeTUTh, YTO CeJUMeHTalusd B Ipe-
Jejax O3€pHOM KOTJIOBUHBI Oblla HepaBHOMEpPHOM.
Penbed ana npepcrasiiseT cobo0ii ocjaeq0BaTeIbHOCTD
MOAHATUM, TpaAA U BnaauH (puc. 1). Tomma opranuye-
CKOro mja (HakoNMBIIErocs B roJiolieHe) MOIIHOCTBIO
oT 2,5 M 0 0,5 M paBHOMEpHO IOKpHIBAeT HIXKeJie-
JKamye CJIOM, KaK 3TO BHJHO B IIPaBOM yacTU paja-
porpaMMsl (BOCTOYHas 4acTb 0o3epa), Ie BbleJisAeTcs
rpsfa, cocrodijas, B OCHOBHOM, M3 MUHepaJbHBIX
OTJIOKEHUI, KOoTopas IOYTHU JOCTUraeT IIOBEpPXHOCTHU
roJIOL[EHOBBIX OCAAKOB.

Meton T'PJI (mpu coueTaHUM BBICOKOYACTOTHOM
1 HU3KOYACTOTHOM aHTeHH) Mokasajl cebs BBICOKO
3GQeKTUBHEIM MNpU HCCJIeJOBAaHMM 3aJjleraHuA Kak
IIOBEPXHOCTHBIX, TaK U 6oJiee rIIyO0OKUX CJI0€B 03EPHBIX
OTJIOKEHUH. B coOTBeTCTBUM ¢ XpOHOJIOTHEH OcagKOHa-
KOILIeHUsA IpejroJaraercsa, 4To TOJIIA aJIeBPUTOBBIX
ocagkoB (puc. 1) dopmupoBajach B TeueHHe MO3[He-
JIeAHVKOBbBSA U BIUIOTH [0 [IO3JHEro Apuaca, Ipu 3TOM
03epo MOJIHOCTHI0 He BBICHIXAJIO C KOHIIA ajiylepéna o
Hayajia roJiolleHa, a ceAUMeHTalys Oblla HelpephIB-
HOI1 1o BceMy GacceliHy.

AnnepénoBeiii Bo3pacT Topda, H3BJIEUEHHOTO
¢ rayounsl 460 cm B 2024 r., noka He MOATBepXAeH
npsAMBIMU  u3MepeHussMu AMS'*C, omHako ero crpa-
TUrpadguueckoe IOJIOXKEeHNe MOXeT OBITh yBepeHHO
COIOCTaBJIEHHO C WJEHTUYHBIM IorpebGeHHBIM TOopds-
HBIM CJIOEM B TOJIIE OKPY>XKAIOMNX O3€PHBIX IeCUaHbIX
Teppac (Sadokov et al., 2024). 3ToT norpe6GEHHBINA TOP-
({sAHOI TOpPHU3OHT WIMPOKO NpeJCTaBjieH B OCHOBaHUU
30JIOBBIX I'psAn B meHtpe MIIH, u mapkupyer peruo-
HaJIbHBIY 5MKM30[ cllafa YpPOBHA KPYNHOro najaeoosepa.
Bpemsa ero Bo3HUKHOBeHM:A ObLJIO ONpefesieHO MeXAy
13.4 u 12.2 kasn.Teic.JI.H. (KOHel| ajulepéna — Havajio
MOo3JqHero Apuaca) B 7 Toukax o0JIacTU HCCJIeqOBAHUI
(Sadokov et al., 2024).

[IpumeuaTesibHO, YTO B paspese, IOJIyYeHHOM B
2018 roay, ciyioil Topda He ObL1 0OHapyxeH. Ero Hanu-
yre 1 KoHpurypaius 3aieranusa B MIITH umetoT 60J1b-
moe 3HaYeHUe AJiA PeKOHCTPYKIMM KpPaTKOCPOYHBIX
KosiebaHuil KJIMMaTa B O3/IHeJIeJHMKOBbe. TpebyloTcs
JIOIIOJIHUTEJIbHBIe MCCIIeJOBAaHUA €ro II0JIOXKeHUsd B
MO3/IHeJIeJTHUKOBBIX O3€PHBIX OTJIOKEHUAX KaK BHYTpHU
COBpPeMEHHBIX O3EPHBIX KOTJIOBUH, TaK U Ha OKpyXalo-
el 03epHO-aJIII0BUaJIbHON paBHUHE.
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Puc.2. Jlutosiorusa M XpoHocTpaTurpadusa OTJII0XeHUH
o3epa Xorasel. «[1 — I nepexof» - MepexoAHbII TOPU3OHT OT
IJIelicToleHa K rojoneHy. ['iybuHa ykasaHa OT NOBEPXHOCTHU
Jbfa.

4. 3aknrouenume

I'PJI cpeMka MNO3BOJIMJIA IIOJIYYWUTH IIpeJCTaB-
JleHre O TOo3JHeJleJHUKOBO-T'OJIOIeHOBON I1ajieoce-
JUMeHTaluu B o3epe XoTasel, HOATBepXAeHHOE
nccjefoBaHWEM JIMTOJIOTUU M XPOHOJIOTUM KOJIOHOK.
BricokowactoTHele (250 MTI') I'PJI m3mepeHusa pamoT
HaJleXXHble pe3yJIbTaThl I MPOCJIeXXUBaHUA T'PaHULIBI
IJIEHCTOI[eH/TOJIOLleH U M3yYeHUs TOHKHUX CTPYKTYpP
B BepxHell YacTu aJIeBPUTUCTBHIX IMO3AHeJIeJHUKO-
BBIX ocajkoB. HuskouactorHasa (50 MI't) I'PJI cpemka
MI03BOJIMJIA BBIABUTH 110 BCEI 03€pHOI KOTJIOBUHE BOJI-
HHCTOe 3ajieraHye aJIeBPUTUCTBIX MO3[HeJIeJHUKOBBIX
OTJIOKEHUH, He IpoiAeHHHX OypeHueM. Hanuume
csiog Topda moA PUTMHUYHBIMU OTJIOKEHUAMH MO3M-
Hero Jpuaca CBUJETEJIbCTBYeT O MaJeHUU YPOBHSA
pervuoHajibHOro BoJo€éMa BO BpeMs ajUiepéfa Kak BHY-
Tpu OacceliHa o3epa XoTagsell, TaK U 3a ero npejejamu.
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HccrieqoBaHue BHIIOJIHEHO B paMKax rocsajia-
Hus UHetutyTa o3epoBefieHusa Poccurickoii AkagemMun
Hayk, of0ocobsieHHOro  mojpasfdeneHus  CaHKT-
IMetep6yprckoro denepaabHOrO HCCJIEIOBATENIBCKOTO
nenTtpa Poccuiickoit Axkamemuu Hayk, No FFZF-2024-
0001 u FFZF-2024-0002.

KoHpAUKT UHTEpecoB

ABTOpHI 3asBJIAIOT 06 OTCYTCTBHM KOHQJIMKTA
HMHTEPECOB.
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