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C ITOMOIIIBIO 3X0JOKAIIUY U CECMOAKyCTHIECKOTO TTPOMUINPOBaHUS MCCIIeTOBaHbI (hOpMa THA U TOJIII-
Ha JOHHBIX OTJIOXKEHU I HeOOJbIIIMX 03ep 3anoBeaHoe U [TetoHrna, pacmookeHHbIX Ha Tepputopuu [ocy-
JIapCTBEHHOIO IPUPOIHOro 3amoBegHuka “TyHrycckuit” B 50—60 KM OT IIpearojiaraeMoro 3muieHTpa
“TyHrycckoit karacTpodbl” — MOIIIHOTO B3pblBa HEU3BECTHOM MPUPOIbI, ITpousolediiero B 1908 r. Bbi-
SBJIEHO, YTO 00a 03epa UMeIOT (OPMbI KOHUUECKUX BOPOHOK I1yorHoi 60 1 34 M COOTBETCTBEHHO, 1 CXO-
KU 110 hopMe U pazmepam ¢ 03epoM YeKo, KOTOpoe Mo MPENnookKeHUsIM HEKOTOPbIX UCCiieloBaTeei sB-
JISIETCSI CJIEIOM OT IaJleHusI HeOeCHOro Tea B pe3yiabraTte “TyHrycckoii karactpodnr”. PaHee nmpenrmonara-
JIOCh, 4TO HeoObIuHasi ¢hopMma o3epa Ueko SIBISIETCSI YHUKAJbHOM JUISI JaHHO MECTHOCTU, U 3TO OBLIO
OIIHVM 13 OCHOBHBIX apITYMEHTOB B ITOJIb3Yy €TI0 MMITAKTHOTO IpourcxoxneHus. Ha mpumepe o3ep 3amoBen-
Hoe u [letoHrna Mbl moka3ajau, 4yTo (popMa ozepa Ueko He YHUKaJIbHA [IJISI JAHHOM MECTHOCTH, IIPU 3TOM
BO3pacT JOHHBIX OTJIOXEHUM o3ep 3anmoBenHoe 1 [1efoHTIa MpeBbIIIaeT HECKOIBKO ThICSY JeT. CX0XeCTh
¢dopMBI TpEeX BOIOEMOB M MX PACHOJIOXKEHHE B pyciiaX PeK YKa3bIBalOT HAa OOIIHOCTb UX MPOUCXOXIESHUS 1
CBUETEIbCTBYIOT MPOTUB TUIIOTE3bl 00 UMIMAKTHOM MpoucxoxneHuu ozepa Yeko B 1908 1. B pe3ynbprare
“TyHrycckoit KatacTpodbl”.
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IIpupoma TyHrycckoit karactpodsr 1908 r. (“TyH-
T'YCCKUI METEOpUT”) 10 CUX ITOp Heu3BecTHa [1, 2], u
JItoOble HOBBIE CBEJECHUS, KACAIOIIUECS ITON TEMBI,
SIBJISIIOTCSl LIEHHBIM BKJIaAOM B KOJUIEKIIMIO 3HAHUMA,
HaIlpaBJICHHBIX Ha pa3rajKy MPUYMH TaHHOTO SIBJie-
HUS.

Cpenu BoIoeMoB, pacloIOXEeHHbIX B paifoHe TyH-
TYCCKOM KaTacTpodbl, Hanboblllee BHUMAHUE UCCIIC-
JoBaresieil ipuBiekio o3epo Yeko (60°57.904" c.ui.,
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101°51.551’ B.11.), TTOCKOJBKY OHO PACIOJOXEHO B HE-
IMOCPENCTBEHHOM OM30cTU (8 KM) OT IIpedrionarae-
Moro anuiieHTpa B3pbiBa 1908 1. PaHee ObLIM meTaab-
HO HccieaoBaHbl MOP(MOJIOTHS €ro AHA C IMTOMOIIbIO
9XO0JIOKAIIMM M COCTaB TOHHBIX oTJIoxkeHuit [3—5]. Ha
OCHOBE psiia MPU3HAKOB aBTOpaMU LIMTUPYEMBIX pa-
00T ObLIa BhICKAa3aHa TrMmoTe3a O TOM, YTO JaHHOE
03€po SBJISIETCI KpaTepoM IajieHUs HEOECHOro Tesa
B MoMeHT TyHrycckoro B3pbiBa 1908 r. OcHoBaHuEM
JJIsI TaKOTO MPEAIOIOXEHUST TOCTYXUIU OOoblas
IUJIsl TAaHHOU MECTHOCTHU TyouHa (6osee 54 M) u hop-
Ma 03epa B BUJE KPYTJI0ii KOHUYECKO BOPOHKM C He-
OOBIYHO OOJIBIIIMM OTHOILIEHUEM INTyOUHBI K TUaMET-
py, HE XapaKTE€pHbIM, 10 MHEHUIO LIUTUPYEMBIX aB-
TOPOB, IJId naHHOW MecTHocTu [3]. Eie omHum
apryMeHTOM B TOJIb3y BbICKa3aHHOI T'MIOTe3bl MO-
CITY>KUJI TOT (baKT, YTO TOJbKO BEPXHsISI 4acCTh JTOH-
HBIX OTJIOXeHUI o3epa Yeko (0K010 1 M TOIIIMHOIT)
WMeEEeT JIAMUHUPOBAHHYIO CTPYKTYPY, XapaKTEpHYIO
JIJIST OCaJIKOHAKOIUIEHUS B TJTyOOKUX BOAOEMaX 03ep-
HOTO THUMa, YTO CBUIETEJIbCTBYET 00 OTHOCUTEIBHO
HeIaBHEM o0pa30BaHUU CTOJIb IIyOooKkoro o3epa. I1o
OlLIEHKE aBTOPOB LIUTUPYEMBIX pabOT, BO3paCT O3ep-
HBIX OTJIOXKEHMI cocTtaBmia okoio 100 ymet, 9To cooT-



82 POT'O3UH wu np.

-160°60’
C.III.
OnuneHTp “TyHTyccKo
katactpodnr” 1908 T.
p. Yamba
-60°30’
Banapapa
10 xm
|
101°30’ 101°90"  B.A.

Puc. 1. l'eorpadundeckoe noyoxxeHNe UCCIIeTyeMbIX 03€ep.

BETCTBYET ITEPUOIY BpeMEHH ¢ MOMeHTa TyHTYCCKOTO
B3peBa 1908 1. [3, 5]. OgHako B 2016 T. TOHHBIE OTJIO-
KeHUs o3epa YeKo ObUIM He3aBUCUMO UCCIICTOBAaHBI
HaIIIe# TPYTIIO, M ¢ TOMOIIBIO TeX K& METOIOB B CO-
YeTaHUM C TIPSIMBIM TIOACYETOM TOAMYHBIX CJIOEB
(BapB) Obula TOJy4YeHA [pyrasi OLEHKa BO3pacra
03EPHBIX OTJIOKEHUI — OKOJIO TPEXCOT JIET Ha ITyou-
HE, COOTBETCTBYIOILEM MaKCUMaJIbHOM JJIMHE UCCIe-
JTOBaHHOTO KepHa (okoJio 1.2 M) [6]. TeM caMBbIM MbI
OCIIOPWUIN TUTIOTE3Y O CBSI3M MPOMCXOKICHUS 03epa
Yeko ¢ TynrycckuMm ¢penomeHoM 1908 . [6].

B HacrogIeil ctathbe MBI BIEpPBBLIE OIMMCHIBAEM
MOp@OJIOr1IO JHA OBYX ApyTrux o3ep (3amoBemHoOe U
IleroHrna), pacroioXeHHBIX B 3TOM Xe paiioHe, U
[IoKa3bIBa€M, 4YTO OHU aHAJOTUYHbI IIO0 (I)opme n
CpaBHUMEBI I10 T1youHe ¢ o3epom Yeko, T.e. popma
o3epa Yeko He yHMKaJIbHA IS JAHHON MECTHOCTH.
PacnionoxxeHure Bcex Tpex 03ep B pycliaX peK TakxKe
YKa3bIBaeT Ha OOLIHOCTD UX MPOUCXOXKACHUS. PaHee
cAelaHHasT HaMU JAaTUPOBKA JTOHHBIX OTJIOXEHWit
MokKasaja, 4To BO3pacT o3epa 3aroBeaHOro 0oJIbIle
IByX Thicsu JieT [7]. Tomira o3epHBIX OTJIOXEHUWM
o3epa [leroHra rpeBbIIIacT 4 M, UTO MO3BOJISIET OlIe-
HUBATh €r0 BO3PACT B HECKOJIBKO THICSIY JIET. Takum

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

06pa3oM, BO3pacT BCeX TPeX 03ep IMPEBHIIIAeT BO3-
pact TyHrycckoii katacTpodnl, a popMa 03ep yKa3bl-
BaeT Ha OOIIYIO IPUYMHY IPOUCXOXICHUS. DTH (pak-
THl SIBJISTIOTCSI apTyMEHTaMW TPOTUB THUIIOTE3BI 0O
YHUKAJIbHOM HMITAKTHOM TIPOUCXOXICHUU o03epa
Yeko B 1908 1.

Osepo 3anoBenHoe (60°31.688’ C.III.,
101°43.740" B.1.) — HEGOBIION BOTOEM ITOYTH KPYT-
JI0I (popMEI nraMeTpoM oKoj1o 500 M, pacIonoxkeH-
HBIii Ha TpaHulie [ocynapcTBEHHOTO IPUPOITHOTO 3a-
noBenHuka “TyHrycckuit” (DBeHKMUCKUN palioH
KpacHostpckoro kpast), B 60 kM oT nocenka Banasa-
pa, 1 npuOIn3UTEIBHO B 60 KM K 10Ty OT 03epa Yeko
M TIpeAriojiaraeMoro snuiieHTpa B3pbeiBa 1908 r. O3e-
po Ieronrna (60°37.174" c.ur., 101°38.442" B.1.) Takxke
UMeeT TIOUTH TPaBUJIBHYIO OKPYIJyio (opMy Iua-
MeTpoM okouio 600 M, U pacrnooxkeHo B 12 KM K ce-
Bepo-3amany oT 03. 3anoBemHoe. Yepes oba o3epa
npoTeKaeT HeboJblmas peka Bepxussa Jlakypa, nmpu-
ToK peku [Tonkamennas TyHrycka (puc. 1).

B cenTs6pe 2022 . HaMu OBIJIN IIPOBEACHBI N3Me-
peHus npoduiieit 1Ha o3ep 3anoBeaHoe u IleoHrna
C TIOMOIIBIO BXO0J0Ta-KapTIJIOTTepa Ha HamZyBHOM
MOTOpHOM Joake. s o3epa 3amoBegHoe OBITIO OT-
TOoM 510

Nel 2023
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Puc. 2. Mopdonorndyeckue xapakKTepucTuku o3ep 3anoBeaHoe u IleroHrna.

cHsATO okoJio 5200 Touek, i1 o3epa IleroHraa oKojio
2200 Touek, paBHOMEPHO paclpencaeHHBIX 10 aKBa-
Topun o3ep. M1 mocTpoeHWs OaTUMETPUUECKUX
n3zobpaxkeHuii ucroiap3oBav mporpammy SURFER 8
(Golden Software, 2002). CoyTHUKOBEIE M300pazke-
HUS 03€ep MOJyIeHBI ¢ MHTepHeT-pecypca Google.

CeiicMoaKyCTUUYECKME UCCIeTOBaHUSI MTPOBOMU-
JINCh TI0 METONY HEIIPEPBhIBHOIO CeiicMOaKyCTUYe-
ckoro npodumpoBanus (HCIT). Paborsr mpoBoau-
JIUCh C MCHOJb30BaHUEM CEeiiCMOaKyCTUYECKOTO
KOMILJIEKCa, pa3paboTaHHOrO ¥ CKOHCTPYMPOBAHHO-
ro B Kazanckom (IlpuBoikckoM) denepaibHOM
yHuBepcutetre [8]. Ha ceiicMoakycTuueckux paspe-
3aX 110 BEPTUKAJIM OTKJIAIbIBAETCS INIyOMHA B METpax
(Ipu riepecyeTe BpeMEeH! B INIyOMHY UCII0JIb30BajIach
CKOpOCTb pacnpocTpaHeHusl 3ByKa B Bojae 1500 m/c¢),
110 TOPU30HTAIM OTKJIAABIBAIOTCS IIMKETHI BO30YXIIE-
Hus (10 mukeToB Ha pa3pese cooTBeTCTBYIOT 100 BO3-
OyXKIEHUSIM aKyCTHMYeCKOi BOJHEI) (puc. 3, 4).
st 03. 3anoBegHoe ObLIO ITONMy4YeHO 12 pa3pes3os,
st 03. [leronrma — 11.

Bbu10 BBISICHEHO, YTO MaKCUMaJIbHas TIyOMHA 03¢e-
pa 3anosenHoe pasHa 60.3 M B Touke, 60°31.688 c.1uI.,
101°43.740" B.11., pacnosIOXXeHHOM! BOJIM3U FEOMETPU-
YeCKOTO IIeHTpa BojgoemMa, OJiuke K BOCTOUHOMY Oe-
pery (puc. 2). JIHo o3epa uMeeT (pOopMy KOHNYIECKOMN
BOPOHKHU (pucC. 2), €CIM He CUMTaTh MEIKOBOMHYIO

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

npubpekHyto 30Hy. CKIIOHBI JHA 03epa ci1abo-acCuM-
METPUYHBIE, CEBEPO-BOCTOUHBIN CKIIOH HECKOJIHKO
OoJiee KpyToii, yeM ocTajbHble. OTHOIIIEHNUE TIITyOHr-
Ha/nuameTp cocTaniisieT okoJio 0.1. Takum obpaszom,

OTH. eIMHUIIBI
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Puc. 3. CeiicmoakycTuueckuii Tpoduib THa 03epa 3armo-
BEIHOE B pallOHEe MaKCUMAaJIbHOI NIyOUHHBI.

Tom 510  Nel 2023
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Puc. 4. CeiicMoakycTryeckue npodwin gHa o3epa IetoHrna.
osepa.

o3epo 3amnoBenHoe mo opMe M pa3MepaM MOXKHO
cuuTtaTh aHajioroMm o3epa Yeko (puc. 2). Ozepo Ile-
IOHTJA MMEET TaKXKe KOHUYECKYI0 (opMy C IBYMS
YIJIyOJIEeHUSIMU B LIEHTPAJIbHOM 4acTU, MaKCUMaJlb-
Hag miyobuHa 34.6 M B Touke 60°37.174° c.u.,
101°38.442’ B.1. (puc. 2).

CeiicMoakycTUYecKoe MpoduaIrpoBaHue okKasa-
JIO, YTO BMAWMASI MOIIHOCTb JOHHBIX OTJIOXKCHMI
03. 3amoBeTHOE B paiioHe MaKCUMAaJbHOM TITyOMHBI
npocturaet 4 M (puc. 3 a). Ha mryouHe 38 1 28 M B ripa-
BOI1 YacTHU pa3pe3a HabIIoda0TCs BEICTYIIBI, Ha CKJIO-
HE KOTOPBIX 3aJIeraloT JOHHbIEC oTI0KeHus . Ha ceii-
CMOaKyCTUYeCcKOoM paspese 03. IletoHrma B paiioHe
MaKCHMaJIbHOU IJIyOMHBI TOHHBIE OTJIOXCHUS B JIe-
BOM M MpaBO YaCcTU pa3pes3a 3aJIeraltoT OTHOCUTE b-
HO ITapaJIeJIbHO, B LIEHTPAJIbHOM YacTU HaOII01aeT-
Csl MOHIDKEHME C IIporubaHueM oceil cMH(Ma3HOCTU
(puc. 4 a). BeposiTHO, TTOrpy>keHHe CBSI3aHO C Kap-
CTOBBIMM ITpolieccaMu. ITorpykeHue ObUIO IJIaBHOE,
TaK KaK CJIOMCTOCTD 10 KPUTUYECKOIO MOMEHTA CO-
XpaHeHa, a JAJIbLIEC B 3MULEHTPE TOTPYXEHUST Ha-
OJrofaeTcst XaoTUudecKast KapTUHA aKyCTUYECKOM 3a-
nuch. MakcumalibHasl IIyOMHa B JaHHOM pa3pese
cocTtaBuia 31 M, TOHHBIE OTJIOXKEHMUS 30eCh JOCTUTa-
10T 4 M. Ha celicMoakycTuYeCcKOM pa3pese, pacioo-
KEHHOM Ha HEKOTOPOM PAaCCTOSIHMM OT LIeHTpa, Ha
ryouHe 23 M, MOIIHOCThb OTJIOXKEHHWI coCTaBWJIa
Tak:Ke 4 M, B IIpaBOi1 YaCTU pa3pe3a IoTepst Koppes-
U CJIOMCTOIO pa3pesa, BEPOSITHO, CBSI3aHa C HaJIU-
YyreM rasa B OTJIOXeHUsIX (puc. 4 0).

JlOHHBIE OTJIOXEHUS 000UX 03€p MPEACTABISIOT
CcO0O TOHKONMCHEPCHbIE TEMHO-KOPUYHEBbIE U
YepHbIE UJIbI C OOJIBIIMM COAEPKAHUEM OPTaHUKU U
CJ1a00 BBIPAXXEHHOI CIIOMCTOM CTPYKTYpOIii, B OTJIO-
XXeHMIX mryoxke 1 M xapakTep ocagka MEHSIETCS Ha

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE
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a — B palioHe MAaKCUMaJIbHOI ITyOMHBI, O — B CTOPOHE OT LIEHTpa

OoJyiee TJIOTHBIM, ¢ 0OoJiee BBIPpAXKEHHOM CIOUCTO-
CTBIO.

B mapte 2015 r. u3 o3epa 3anoBegHOe HaMU ObLI
OTOOpaH KepH JOHHBIX OTJIOXEHW mmuHoi 120 cMm,
IIJIsT KOTOPOTO ObLI OompelesieH BO3pacT HAa OCHOBE
BEPTUKAILHOTO pacnpeieieHus] pagruoakKTUBHOCTU
usoronos ¥’Cs, 219Pb B BepxHeil yacTu KepHa, U pa-
JUOYIIIEPOTHOIO aHaJIu3a B CPeIHEN M HUKHEN Ja-
CTIX KepHa. BBIIO0 MoKa3aHo, 4TO BO3PACT HIDKHMX
cJIoeB KepHa cocTtanJisieT okoJjio 2000 net [7], a cioii,
cooTBeTcTByOIMii 1908 1., pacmoyioxkeH Ha IIyOuHe
16 cm [7, 9]. B HacTosiee BpeMsl OCYILECTBIISIETCS
MHOronpo@uIbHBII aHaIU3 Te€OXMMHUUYECKUX, OMO-
XUMUUYECKUX U ITAJIEOHTOJIOTUYECKUX KOMITOHEHTOB
JTOHHBIX OTJIOKeHU 03ep 3aroBegHoe u [letoHraa ¢
LIEJIBIO PEKOHCTPYKIIMY KJIMMAaTa MO3IHETo roJioleHa
U BO3MOXHOTO OOHApyXKEHUsI TEOXUMUYECKUX aHO-
MaJinii, CBsI3aHHBIX ¢ TyHrycckum peHomeHoMm 1908 1.,
B COOTBETCTBYIOLINX CIOSIX.

Hame nccienoBanme popMbl THa o3ep 3amnoBel-
Hoe u [leroHrga onpoBepracT YHUKaJILHOCTD (POPMBI
o3epa Yeko. CxoxecTb (DOPMEI TpEX BOOOEMOB yKa-
3bIBA€T Ha OOIIIHOCTD MX IIPOUCXOXaeHus . PazHuiia B
BO3pacTe TOJILIM O3€PHBIX OTJIOXEHMI CTaBUT IO
COMHEHME UMITAKTHOE IIPOMCXOXKIEHUE 3TUX 03€p —
JUIST 3TOTO TTOTPEOOBAINCh OBl MaZeHUE TPEX MOUYTH
OIMHAKOBBIX KOCMUYECKUX TEJI B pa3HOE BpPEMSI, UTO
KpaiiHe MaJIOBEPOSITHO, YYUTHIBASI, YTO O3€pa PacIio-
JIOXEHBI IIPaKTUIECKU B OTHOM MecTe 3emuu. Boo-
0aBOK, PacHOJIOXKEHHUE BCEX TPEX 03ep B pyciax peK
(03. Yeko — B pycie pexu Kumuy (puc. 1)) Bpsig
MOXeT OBITh CIyJaliHBIM siBIIcHMeM. CiemoBaTeilb-
HO, 0oJjiee BEPOSITHONM MpPENCTaBJISIETCS T€OJIOrnde-
cKasl IIpupoaa MPOUCXOXICHUS BCEX BBIIICONMCAH-
HBIX 03ep. [IpenmnosoXuTenbHO, X IIPOUCXOXKICHNE
TOoM 510
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CBSI3aHO C KapCTOBBIMU TIpOLECCAMM, ITOCKOJIBKY
¢dopMa 03epHBIX Yalll BHIIJISIAUT KakK CIAEACTBUE IMTPO-
BaJIOB B MOACTWIAIOIIMX IMOpoaax. BeISICHEHUE TTIPO-
HUCXOXIEHUS 3TUX BOIOEMOB SIBIISIETCS MPEAMETOM
JadbHENINNX McclieqoBaHuii. TakuM oO0pa3oMm, Iosy-
YEeHO €llle OJHO CBUACTEILCTBO MPOTUB TMIIOTE3bI O
BO3HMKHOBeHUU o3epa Yeko B pesynbraTe TyHTyC-
cKoro (peHOMeHa.

BJIIATOOJAPHOCTH

ABTOpI)I 6Har0ﬂaprI COTpyAHUKaAM 3aIllOBCOAHUKaA
49

“TyHrycckuii” 3a IIOMOIIb B JAHHOM HCCJIEI0OBaHUU.

NCTOYHUK OPMHAHCHUPOBAHUA

HccnengoBanue BBITIOJIHEHO 3a CUET CpeacTB Poccwnii-

ckoro HayyHoro ¢oHga, TrtpanT Ne 22-17-00185,
https://rscf.ru/project/22-17-00185/.
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MORPHOLOGY OF LAKES OF THE CENTRAL TUNGUSKA PLATEAU
(SIBERIA, EVENKIA): NEW INFORMATION ON THE PROBLEM
OF THE “TUNGUSKA EVENT 1908”

D. Y. Rogozin“?#, P. S. Krylov¢, A. N. Dautov¢, A. V. Darin‘, 1. A. Kalugin?,
A. V. Meydus?, and Academician of the RAS A. G. Degermendzhy”
4 [nstitute of Biophysics, Siberian Division of Russian Academy of Sciences, Krasnoyarsk, Russian Federation
bSiberian Federal University, Krasnoyarsk, Russian Federation
¢Kazan (Volga) Federal University, Kazan, Russian Federation
4 nstitute of Geology and Mineralogy Siberian Division of the Russian Academy of Sciences, Novosibirsk, Russian Federation
¢Krasnoyarsk State Pedagogical University, Krasnoyarsk, Russian Federation
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The bottom morphology and thickness of bottom sediments of lakes Zapovednoye and Peyungda were stud-
ied by echo-sounding and seismic reflection profiling. The lakes are located in 60 km and 50 km from inferred
explosion epicenter of “Tunguska event 1908”, respectively. We showed that both lakes have circular shape
and funnel-like morphology with 60 and 34 m maximum water-depth, respectively, close to their geometrical
centers. The shape of the lake is similar to famous Lake Cheko which is believed to be a secondary impact
crater for Tunguska event of 1908. The shape of Lake Cheko was suggested to be highly unusual that was one
of arguments to support the hypothesis of impact origin of Lake Cheko. We have shown that lakes Zapoved-
noye and Peyungda are examples of funnel-like deep lakes, and the age of both lakes exceeds are two thousand
years. Therefore, we assume that all three lakes are most likely of karst origin. The similarity of the shape of
the three reservoirs and their location in the riverbeds indicate the similar origin and testify against the hy-

pothesis of the impact origin of Lake Cheko in 1908.

Keywords: Tunguska 1908 Event, lake sediments, bathimetry, seismic reflection, sedimentation rate
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