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ABSTRACT. The shape of the bottom and the thickness of sediments of small lakes Zapovednoye and
Peyungda, located 50-60 km from the supposed epicenter of the “Tunguska Event” of 1908, were stud-
ied using echo-sounding and seisimo-acoustic profiling, and their age was estimated using **’Cs, 2!°Pb,
14C. It was revealed that both lakes have funnel shape with a depth of 60 and 34 m, respectively,
and are similar in shape and size to Lake Cheko, which, according to some researchers, is an impact
crater formed by a celestial body as a result of the “Tunguska Event 1908”. The examples of lakes
Zapovednoye and Peyungda show that the shape of Lake Cheko is not unique to this area. The age of the
bottom sediments of lakes Zapovednoye and Peyungda exceeds several thousand years. In the sediments
of lakes Zapovednoe and Peyungda, a layer with a high content of terrigenous elements was identified,
presumably formed due to the input of disturbed soil layer as a result of the massive fall of trees after
the “Tunguska 1908”. Thus, the presence of two deep funnel-shaped lakes near the epicenter of the
“Tunguska 1908” much older than 1908, casts doubt on the uniqueness of Lake Cheko, and therefore its
impact origin. In addition, according to our estimate, the age of Lake Cheko is no less than 300 years,
which contradicts the hypothesis of its origin as a result of the “Tunguska 1908”.
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1. Introduction of a fragment of a celestial body at the moment of TC

(Gasperini et al., 2007). As part of paleoclimatic studies
of Central Siberia, we for the first time assessed the age
and studied the morphological characteristics of lakes
Peyungda and Zapovednoe, located in the same area.

The Tunguska Event 1908 (TE), the so-called
“Tunguska meteorite”, is the most powerful atmo-
spheric explosion in history that occurred on June 30,
1908 in the area of the village of Vanavara (Evenkia,
Krasnoyarsk Territory, Russia). TE resulted in a strong
forest fire and a massive fall of trees over a large area.
The causes of the TE have not yet been precisely estab-
lished; according to one of the latest hypotheses, it was
the passage of a cosmic body through the atmosphere
near the Earth’s surface (Khrennikov et al., 2020).
According to a number of researchers Lake Cheko, a
small round shaped 50-m deep lake located near the
epicenter of the TC, is presumably a crater from the fall

2. Materials and methods

Lake Zapovednoye (60°31.688’ N, 101°43.740’
E), a small body of almost circular shape with a diam-
eter of about 500 m, located on the border of the
Tungussky State Nature Reserve (Evenkia district of
the Krasnoyarsk Territory), 60 km from the village
of Vanavara, and approximately 60 km south of Lake
Cheko and the supposed epicenter of the TE. Lake
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Fig.1. Morphological characteristics of lakes Cheko (from Gasperini et al., 2007), Zapovednoye and Peyungda (from Rogozin

et al., 2023).

Peyungda (60°37.174'N 101°38.442’E) also has an
almost regular round shape with a diameter of about
600 m, and is located 12 km northwest from the Lake
Zapovednoye. The small river Verkhnyaya Lakura, a
tributary of the Podkamennaya Tunguska River, flows
through both lakes (Fig. 1). Bottom sediments up to
140 cm deep were collected using a gravity sampler in
the central part of the lakes. The age of sediments from
lakes Zapovednoye and Peyungda was estimated based
on the distribution of radioactivity of the isotopes '*’Cs,
210pp, 14C. The bathimetry maps of the lakes were sur-
veyed using an echo sounder-chartplotter data. The
continuous seismoacoustic profiles of sediments were
obtained by a seismoacoustic complex created at the
Kazan (Volga Region) Federal University. The elemen-
tal composition of bottom sediments was determined
by X-ray fluorescence scanning (XRF-SI, Novosibirsk).

3. Results

It was found that the maximum depth of lakes
Zapovednoye and Peyungda is 60 m and 35 m, respec-
tively. The bottom of Lake Zapovednoye has the shape
of a conical funnel (Fig. 1). Lake Peyungda also has
a conical shape with two depressions in the central
part, the thickness of the bottom sediments of the lakes
Zapovednoye and Peyungda in the point of maximum
depth reaches 4 m and 6 m, respectively (Rogozin
et al.,, 2023). Age of the 120 cm-long core of Lake
Zapovednoye is over 2 thousand years; the 140 cm-long
core of Lake Peyungda is over 4 thousand years. Clearly
visible layers with increased content of terrigenous ele-
ments - Ti, Rb, Y, Zr were identified in the sediments
of both lakes at the sediment depths corresponding to
approximately 1908 (Darin et al., 2020).

4. Discussion

The shape of the bottom of lakes Zapovednoye
and Peyungda indicates that the shape of Lake Cheko is
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not unique (Rogozin et al., 2023). The similarity of the
shape of the three reservoirs rather indicates their com-
mon origin. The difference in the age of the lake sedi-
ments testifies against the hypothesis about the impact
origin of these lakes - the fall of three almost identi-
cal cosmic bodies at different times in almost the same
place on Earth is unlikely. In addition, the location of
all three lakes in river beds (Lake Cheko - in the bed of
the Kimchu River) can hardly be a random phenome-
non. Consequently, the geological nature of the origin
of all three lakes seems more likely. Determining the
origin of these lakes is the subject of further research.
We suppose that a clearly distinguishable layer with an
increased content of terrigenous elements appeared as
a result of the washout of the soil cover, disturbed by
the massive fall of trees at the time of the TE (Darin et
al., 2020). A previously published study found that the
126 cm-long core of Lake Cheko was about 300-400
years old (Rogozin et al., 2017).

5. Conclusions

Thus, we have obtained facts that testify rather
against the hypothesis about the impact emergence of
Lake Cheko as a result of the TE. To definitively clarify
the question of the origin of Lake Cheko, detailed stud-
ies of longer cores are required.
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KpaTtkoe coobuienune

AOHHbIE OTAOXXEeHUA U Mmopdonoruna [ IMNOLOGY
raybokux osep LlenTpanbHo-TyHrycckoro FRESHWATER
NAaTo - K Bonpocy o TYHrycckom BIOLOGY

KaTtacTpode 1908 roaa -

Porosux JI.}O.1%*  IapsuH A.B.3, Kanyrun U.A.3, Kpeutos I1.C.4, Meriayc A.B.°

T Hncmumym 6uogusuku Cubupckozo OmdesteHusa Poccutickoii Akademuu Hayk, Y. Akademeopodok 50 cmp. 50, KpacHoApck,
660036, Poccusa

2 Cubupckuti @edepatbHelll YHuBepcumem, np-m Cao600Hbll 79, KpacHosapck, 660041, Poccua
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Tamapcmat, Poccua

4 Uncmumym eeostoeuu u muHepastoeuu um. Cobostesa Cubupckoeo OmdesteHus Poccutickoti Akademuu Hayk, np-m Konmoea 3,
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° KpacHospckuti F'ocydapcmaenHsiii ITedacocuueckutl YHugepcumem um. Acmagueaa, yst. Adut Jle6edesoti, 89, KpacHospck, 660049,
Poccua

AHHOTAIIMS. C moMoIbpi0 3X0JIOKalMM U CeMCMOaKyCTUYeCKOro NMpo(uInpoBaHUs HccieoBaHa
dopMma [Ha U TOJIMKUHA AOHHBIX OTJIOXKEHNH HeOoJIbIINX 03ep 3anoBeAHoe U I1efoHrja, pacnoIoKeHHbIX
B 50-60 KM OT IpejmnoJiaraeMoro snuieHTpa «TyHrycckoil katactpodsl» 1908 roga, a Takxe oleHeH
HX Bo3pacT ¢ momoisio *’Cs, 21°Pb, “C. BriABIeHO, YTO 00a 03epa UMEIT POPMBI KOHUYECKUX BOPO-
HOK Ty1youHou 60 u 34 M, COOTBETCTBEHHO, 1 CX0XU MO (opMe U pa3Mepam C 03epoM Yeko, KOTOpoe
[I0 MpeAIoJIoXeHNAM HEKOTOPHIX HccilefjoBaTesiell ABJAETCA CIeJOoM OT MajeHus HeOeCHOro Teja B
pe3yibraTe «TyHrycckoi katactpodsl» 1908 roma. Ha npuMepe o3ep 3anoBeaHoe u [lefoHrja Mbl oKa-
3asu, 4To popMa o3epa Ueko He yHUKaIbHA AJiA JAaHHOU MECTHOCTH. Bo3pacT JOHHBIX OTJIOXEHU 03ep
3anoBegHoe U [leloHra mpeBblllaeT HECKOJIBKO THICAY JIeT. B oTJiokeHUAX o3ep 3anoBeaHoe 1 IleoHrna
BBIABJIEH CJIOM C MOBBIIIEHHBIM COAepXXaHueM TeppPUreHHBIX 3JIEMEHTOB, IPeAII0I0XUTEIbHO chOopMU-
PpOBaBIINICA 13-3a CMbIBAa HAPYLIEHHOT'O CJIOA [OYBHI B pe3yJibTaTe MacCOBOr'0 BbIBajla iepeBbeB I0CIe
«Tynrycckon karactpodsi» 1908 roga. Takum obpa3oM, Hanuuue BOJM3u snuileHTpa TK eme aByx
rJIyDOKUX OKPYTJIBIX 03ep 3HaUMTe bHO cTapiie 1908 rosa, cTaBUT MOJ] COMHEHHE YHUKAJIbHOCTh 03epa
Yexko, a cjieoBaTeIbHO — U €ro UMIaKTHOe IIpoucxoxaeHrne. KpoMe Toro, o Haimeli oleHKe, BO3pacT
o3epa Yexo He MeHbiie 300 €T, YTO IPOTUBOPEUUT TMIIOTE3€ O €ro IMPOUCXOXAECHUU B pe3ysibTaTe
«TyHrycckomn katacTpodsl».

Kitiouegsie cioga: Tynrycckuii peHoMeH 1908 r., foHHBIE OTJIOXeHNA, 6aTUMeTpuA, celicMoaKyCTUKa

Ja qutupoBanus: PorosuH [1.10., lapeun A.B., Kanyrun U.A., Kpsuios I1.C., Metiagyc A.B. JJoHHBIE OTJIOXXEHNUA U MOPGOJIOTUA
ry6okux o3ep LleHTpasbHO-TyHryccKoro miarto — k Bonpocy o TyHrycckoii katactpode 1908 rona // Limnology and Freshwater
Biology. 2024. - No 4. - C. 594-599. DOI: 10.31951/2658-3518-2024-A-4-594

1. Beepenne snuneHTpa TK pacnosioxeHo o3epo Yeko, mmeroliee
OKpyTJIyI0 GOpMYy U 3HAYUTEJIbHYIO IJTyOuHy cBbille 50
M. Papn uccienosaTesieil Ha 0OCHOBaHUM MopdoJioruye-
CKHX XapaKTEpPHCTUK U OLIEHKU BO3pacTa OTJIOKeHUH!
BBICKA3aJid TUIIOTe3y, YyTo 03. YUeko sABjsAeTCsA Kpare-
POM OT MajleHUsA OCKOJIKA HeOGecHOro Tejla B MOMEHT
TK (Gasperini et al., 2007). Hamu B paMKax MajieoKIu-
MaTu4ecKkux ucciaenopaHuii CpegHeri Cubupu BrepBble
Oblsla IpoBefleHa OlleHKa BO3pacTa M HCCIeJOBaHBI
MopdoJiornyeckre xapakTepucTuku osep IletoHrma u
3amnoBeqHOe, paCIOJIOXKEHHBIX B 3TOM e palioHe.

Tynrycckasa karactpoda (TK), Tak Ha3pIBaeMbIi
«TyHTyCcCKHUII MeTeopuT» — MOIIHEHIINII B HWCTOPUU
atMocdepHbIii B3pbIB, npousomenmuii 30 uwoHA 1908
roga B paiioHe n. BanaBapa (OBeHkusa, KpacHospckuii
kpaii, Poccus), BbI3BaBUINI CUJIBHBIN JIECHON MOXap U
MacCOBBII BhIBaJl flepeBbeB Ha 3HAUUTEeJIbHON TeppPUTO-
pun. Ilpynunns TK 10 cux 1op TOYHO He YCTaHOBJIEHH,
[0 OJHOH W3 MOCJIeAHUX TMIIOTe3 3TO OBLIO MPOXOXK-
JleHre KOCMMYecKoro Teja depe3 armocdepy BOIN3U
noBepxHoctu 3emui (Khrennikov et al., 2020). B6su3u

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: rogozin@ibp.ru ([.}10. Porosun)

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
INocmynwna: 01 utona 2024; IIpunama: 02 vt 2024; eTcs o MexIyHapoJHo! jiutieH3uel Creative BY NG
Ony6tukoaana online: 26 aprycra 2024 Commons Attribution-NonCommercial 4.0.

597


https://www.doi.org/10.31951/2658-3518-2024-A-4-594
mailto:rogozin@ibp.ru

PozosuH [A.FO. u dp. / Limnology and Freshwater Biology 2024 (4): 594-599

Cney. abinyck: «6-s1 mexdyHapoOHasi KOHhepeHUusi
lManeonumHonozausi CeeepHol Espasuu»

2. MaTepuanbl M METOADI

O3epo 3amoBeiHOE (60°31.688> CIII,
101°43.740>  BJI), HeGOJIBINON BOJOEM TOYTH KpY-
rjoii popMsel JuamMeTpoM okoJyio 500 M, pacnoyioxeH-
HBIIl Ha rpaHulle I'ocyapcTBEHHOTrO HPUPOJHOIO
3amoBeJHUKA «TyHTrycckuil» (DBEHKUICKUN paiioH
KpacHospckoro kpas), B 60 kM oT nocesnka BaHaBapa,
U npubansnuTesbHO B 60 KM K 10Ty OT o3epa Yeko u
npeanoJaraemMoro snuieHTrpa s3pbiBa 1908 r. Osepo
[eronrpa (60°37.174’ CIII 101°38.442’ BI)
TakXe HMeeT IIOYTH MPaBUJIBHYI0 OKpPYIJIyo (opMmy
AuameTpoM okoJio 600 M, M pacnojiokXeHo B 12 KM K
ceBepo-3amajly oT o3. 3amoBefHoe. Yepe3 oba osepa
nporekaeTr HeboJsblas pexka BepxHsasa Jlakypa, IPUTOK
peku IlonkamenHas Tynrycka (Puc.l). JloHHBIE OTJIO-
)eHusa riayouHoi 1o 140 cm orOupaiuch rpaBUTaIy-
OHHBIM NMPOOOOOOPHUKOM B I[€HTPAJIBHOM 4acTU 03ep.
Bospact otsoxeHuil osep 3anoBefgHoe u IleroHrna
OLleHMBaJICA Ha OCHOBe pacnpefesieHUs paJlOaKTHB-
HocTH u3oromnoB '¥Cs, 2%Pb, “C. ®opma aHa o3ep
3anosegHoe u IlefoHrAa BbABJIEHA C MOMOIIBIO 3XO-
JoTa-kapTiiiorTepa. CelicMoakycTUudeckue HccIeo-
BaHUA JOHHBIX OTJIOXKEHHUI NPOBOAWJINCH IO METOAY
HeIpephIBHOIO CelCMOaKyCTHYecKoro MnpodurpoBa-
Hua (HCII) ¢ ucnosib30BaHNEM CENCMOaKyCTUYECKOTO
KOMILIeKca, co3aaHHoro B KazanckoMm (IIpuBoImKCKOM)
depnepasbHOM YHUBepcuTeTe. JJIEMEHTHBII COCTaB
JIOHHBIX OTJIOKEHUI ollpefiesiAid peHTreHo-dJiyopec-
LeHTHBIM ckaHupoBaHuem (POA-CHU, HoBocubupck).

3. Pe3ynbTaTthbl

Beto BBISICHEHO, YTO MaKcHMaJlibHas TIIyOuHa
o3ep 3anosefHoe u IletoHrma pasHa 60 M, u 35 M,
COOTBETCTBEHHO. J[HO 03epa 3anoBeiHOEe uMeeT GopMy
koHuveckol BopoHku (Puc.1). Ozepo IleioHrma nmeer
TakXkXe KOHHYecKyl ¢GopMy € AByMsA yIriyOJeHUs MU B
LIeHTPaJIbHON YaCTH, MOITHOCTb JIOHHBIX OTJIOKEHUH 03.
3anosenHoe u [letoHraa B paiioHe MakCHMaJIbHOM IJTy-
OMHBI JJocTUraeT 4 M 1 6 M, COOTBETCTBEeHHO (POros3uH
u 1p., 2023). Bo3pact kepHa 03. 3anoBegHoe IJIMHOU

o3.Mewo

03, JanoeegHoe

120 cM nipeBbIIaeT 2 THICAYU JIeT, KepH o3epa [TeroHrqa
JauHoU 140 cM MMeeT BO3pacT cCBbillle 4 THICAY JieT. B
OTJIOKEHUAX 00OMX 03ep BBIABJIEH XOPOIIO 3aMeTHBIN
MPOCJION, COOTBeTCTBYIOmMUI npuMepHo 1908 rogy, c
MIOBBIIIEHHBIM COZlepKaHNeM TepPUTr'eHHBIX 3JIeMEeHTOB
- Ti, Rb, Y, Zr (QapsuH u ap., 2020)

4. 06cyxpenue

®opMma aHa o3ep 3anoBeaHoe u [letoHrna ompo-
BepraeT YHHUKaJIbHOCTb GpopMHl 03epa Yeko (Porosus u
ap., 2023). Cxoxectb GOPMBI TpeX BOJOEMOB CKOpee
yKasblBaeT Ha OOIIHOCTh UX MPOUCXOXaeHuA. PasHura
B BO3pacTe TOJIIH O3€PHBIX OTJIOXKEHUM CBUETesb-
CTByeT NPOTHB I'MIOTe3bl 00 MMIIAKTHOM IIPOHCXOX/e-
HUU 5TUX 03ep — NaJieHNe Tpex [I0YTU OANHAKOBBIX KOC-
MHYECKHUX Tesl B pa3Hoe BpeMsA IIPaKTU4YecKd B OJHOM
MecTe 3eMJIM KpaliHe MajioBeposATHO. BaoGaBok, pac-
[I0JI0XKeHHe BceX Tpex 03ep B pyciax pek (03. Ueko — B
pyciie peku Kumuy) BpsA U MOXeT OBITh CJIyYallHBIM
sAsneHueM. CilefjoBaTeslbHO, Oojiee BEpOATHOW Ipef-
CTaBJjifeTcsa reojioruyeckas NMpUpofa MPOUCXOXAEeHUA
BCEX BBINIEONHCAHHBIX 03ep. BrlsAcHeHMe mponcxoxie-
HUA 3TUX BOJOEMOB fABJIAeTCS IpeMeTOM JaIbHeNIIX
rccienoBaHuil. Mbl mojiaraeMm, 4To 4eTKO BU3yaJiIbHO
Pa3JIMYMMBIN CJIOH C MOBHIIIEHHBIM CoAepkaHueM pAja
3JIEMEHTOB IOABUJICA B pe3yJjbTaTe CMbIBA I0YBEHHOT'O
[IOKpPOBa, HapylIeHHOI'0 MacCOBHEIM BBIBAJIOM JiepeBbeB
¢ KOpHAMM B MoMeHT TyHrycckoil katactpods 1908
roga (JapeuH u fip., 2020). [IpoBejeHHasA HaMu paHee
JlaTHpPOBKA OTJIOXKEeHUI o3epa Yeko nmokasasa, 4TO BO3-
pacT HIXHEHN yacTu KepHa AJIMHOM 126 cM cocTaBiseT
okoJio 300-400 stet (PorosuH u np., 2017).

5. 3akniouenue

Takum ofpa3oM, HaMu HOJIydeH psAx (GakToB,
CBUETEJIbCTBYIOIINUX MPOTHUB TUIOTE3Bl O BOSHUKHOBE-
Huu o3epa Yeko B pesysbrare TyHrycckoro ¢peHoMeHa.
JlJisi OKOHYATeJIbHOTO BBIACHEHHS BOIpPOCA O IPOWC-
XOXAeHUn o3epa Yeko TpeOyOTCA AeTasbHBIE HCCIIE-
JIoBaHUs 6oJiee JIMHHBIX KEPHOB.

03, Newxraa

) e 300w 400w S

Faytuna, m

= _=

:::r MeCTo © MascuManpson rybuuoi

Puc.1. MopdoJsiornueckre xapakTepucTuku o3ep Yeko (u3 Gasperini et al., 2007), 3anoBegHoe u Ilefonraa (13 Poro3uH u

1p., 2023).
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