OLUUDPOBKA U AHAJINS
UCTOPUHECKUX NMOA3EMHbIX AOEPHbLIX B3PbIBOB
HA TEPPUTOPUN BOCTOYHOWU CUBUPU

AHHa A. JobpbiHuHa (1, 2),
B.B. YeuenbHuukut (3)
B.A. CaHbkos (1)

1 — UHctuTyT 3emHom kopbl CO PAH, UpkyTck, Poccus
2 — Neonornyecknun nuctutyt CO PAH, YnaH-Ya3, Poccus
3 — bankanbckun counuan PULL EFC PAH, UpkyTtck, Poccus

CedbMmasi Hay4YHO-mexHuU4YecKasi KOHghepeHyus
lMpobniemMbl KOMMIEKCHO20 2e0ghu3u4ecko20 MOHUMoOpPUHaa fanbHe2o Bocmoka Poccuu
29 ceHmMs16psi - 5 okmsibpsi 2019 2.
2. [lemponaenoeck-Kamyamckuu




MupHbie agepHbie B3pbisbl (MAB) B 6biBLuem CCCP

MupHble sgepHblie B3pbiBbl B KonnuectBO B3pbLIBOB:
CCCP npoBogmnuce B nepuoa ¢ aHBaps OdumumansHo: 124 MAB

1965 no ceHTa6pb 1988 roa B pamkax Ak. A.B. A6bnokos: 169 MAB
cekpeTHon «lMporpammbl Ne 7». Sultanov et al., 1999: 122 MAB

— MNONUIOHBbI — otaenbHble MAB



https://ru.wikipedia.org/wiki/1965
https://ru.wikipedia.org/wiki/1965
https://ru.wikipedia.org/wiki/1988_%D0%B3%D0%BE%D0%B4

Cxema cBepxaanHHbIX Npodunen cemcMmmiuecKoro 3o0HANPOBaHUA

¢/
He 60 A 80° %° 100° 110° 20

o L]
profile; 2 — Vilyui Basin; 3 — the tectonic unit boundary (EEC — the East-European Craton, WSP — the West-Siberian Plate, SC — the Siberian Craton,
n-Pechora Plate); 4 — area of the lower heat flow [Cermak, 1982]

¥

[Pavlenkova, Pavlenkova, 2014]




MupHble agepHbie B3pbiBbl B BoctouHou Cubupun u Axkytum

SIBERIAN
CRATON

Y PNE

seismic stations
A A
permanent lemporary

the Siberian Craton
bondary

Irkutsk region
"Meteorite-4, 5". Deep seismic sounding.
«Rift-3». Deep seismic sounding.

MOLLUHOCTb OT 3.2 A0 15 KT TNT
(1 KT of TNT equivalent = 4.184-10%2 J)

mecaw gens/rog epems M c.uu. B.A.

Month/Day/Year Time LAT LOMN
11/05/76 04:00:00.0 5.3 61.4580| 112.8600
08/10/77 22:00:00.1| 5.0 50.9550| 110.9820
09/10/77 16:00:00.2| 4.8 57.2510| 106.5510
10/08/73 00:00:00.0( 5.2| 61.5500| 112.8500
10/07/79 21:00:00.2| 5.0| 61.8500( 113.1000
07/30/82 21:00:00.0 5.0 53.8000| 104.1500
10/10/82 05:00:00.2| 5.3 61.5500| 112.8500
07/07/87 00:00:00.0{ 5.1 61.5000| 112.8500
07/24/87 02:00:00.0| 5.1 61.4500| 112.8000
08/12/87 01:30:00.5| 5.0| &1.4500| 112.8000

Yakutia

A series of explosions "Oka",
"Sheksna", "Neva" at
Srednebotuobinsky oil field.
Intensification of oil production.
Deep seismic sounding.
"Vyatka". Intensification of oil and
gas production.




Perucrpauua e3pbiBoB

20 permanent and 12 temporary stations

(SCM-3, SKD, VGEK)

SIBERIAN
distances from 173 to 1407 km

CRATON
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OuudpoBKa aHaANIOroBbIX cEMCMOrpamm

Digitization of the seismic records — program Wave Track 1.0 by Novosibirsk GIS technology regional center
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AKyTCKMiA n Kopenckum agepHbie B3pbiBbl

Digitization of the seismic records — program Wave Track 1.0 by Novosibirsk GIS technology regional center

North Korean nuclear explosion
03 September, 2017
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OundpoBaHHble cEUCMOrpaMmmbl

HenﬂTbl (A=579KM) | MELYA 2

Llapa (A=596 KM) CHARA Z

YakuTt (A=669 KM) | kT 2

ConoHuoBas (A=855 km)~:

Yarpa(A=1024 km) g

HUuta(A=1053 Kkm) [ z—

MoHAbI(A=1306 KMm) cnovz—




YTOouyHeHUue nonoxeHua anuueHTpos MAB

[ns 6onbwnHcTBa cobbITM B cnncke Sultanov et al. (1999) owmnbkn B OTKNOHEHUN
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NMonoxeHue B3pbiBa «PUPT-3»

Rift-3 Borehole Location
53.7696°N, 104.1048°E

4.52 km from Sultanov’s location.
[uHgpopmayus u pomoepacpuu u3 doknada K. Makkes|

‘Water Tiank

RiftY3

sl
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wikimapia.org




B3pbiB «KMETEOPUT-5»

* * *

Pavienkova,
Pavienkova, 2014

| Sultanov et al., 1999this study

10 August 1977 at 22:00:00.1,
yield=8.5 kt, m =5

origin time

LAT

LON

depth

source

22:00:00.1

50,9550

110.9820

434 'm

Sultanov et al,, 1999

22:00:01.83

50.9477

110.7815

18.7 km

I5C

52.2

110.2

P &P, 2014

21:59:56.2

50.9690

111.3350

500 m

this study

dasbl / Phase:

Pn, Pg, Sn, Sg
: HYPOCENTER by B. Lienert
LA Model: CRUST2.0

) w 19 stations / 37 phases
| | t,: 22:59:56.2 + 3.3

Lat: 50.969 + 0.551

Lon: 111.335 + 0.487

100° 120°

104° 1('30 11.20 116°
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foporpadbl no BosiHam ot MAB

Bcero no 10 B3pbiBam 6bino obpabotaHo 213 ceMcmorpamm 1 nony4yeHo 582 3Ha4yeHnst BpeMeH npuxona
cencmmyeckux BomnH: 154 — Pg, 175 - Pn, 132 - Sgun 121 — Sn.

450 | | , : ] _
O Pg *(&" ’ "/
t(Pg) = 0.16-A - 0.80 e
® \©
Q Pn i Y W&/:
350 o 4 e
v > M
[(Pn)=0.124+ 7.0 o g
3007 |, g & ey i
et B 'f“ W
© 250 F | (Sg)=0.28A-0.24 N ; A
: e 15
» o

Y 2 X e
150 - LV

0 200 400 600 800 1000 1200 1400 1600
paccToAHMne, KM

Velocity of seismic waves in the crust are: VPg =6.12 + 0.03 km /s and VSg =3.58 + 0.02km /s
and in the upper mantle - VPn =8.25+ 0.03km /s, VSn =4.57 £+ 0.03 km / s.




CPEOHUE CKOPOCTU CEMCMUYECKUX BOJIH B KOPE

WU BEPXHE MAHTUU

SIBERIAN
CRATON

Y PNE
seismic stations

A A

permanent  temporary ; Vpg=609 km/s &
vespamcoe | \/Pn=8.21 km/s ]

= VSg=3.54 km/s
\VVSn=4.71 km/s

{

ﬁ'l

't
w
VPg=6.05 km/s

VPn=8.31 km/s
VSg=3.54 km/s

VSn=4.77 km/s

VPg=6.17 km/s

VPn=8.32 km/s
VSg=3.61 km/s

VSn=4.78 km/s




CpeaHue CKOPOCTU CEMCMMUYUYECKUX BOJIH B KOPEe U BepPXHEN MaHTUM

Y, KM
800

600
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odt2iy d

=200

=400

-600

800

[Soloviev et al., 2017]
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Siberian platform:
Pg=6.09+0.06 km/s
Pn=8.21+0.15 km/s
Sg=3.54+0.11 km/s
Sn=4.71+0.10 km/s

Transbaikalian block:
Pg=6.17%+0.16 km/s
Pn=8.324+0.17 km/s
Sg=3.61+0.07 km/s
Sn=4.7810.14 km/s

Baikal-Patom highland
and the southern part
of the Siberian platform:
Pg=6.05+0.10 km/s
Pn=8.31+0.10 km/s
Sg=3.54+0.08 km/s
Sn=4.77+0.13 km/s




CpeaHue CKOPOCTU CEMCMUYECKUX BOJIH B KOPEe U BepXHEN MAaHTUM

The P and S wave velocities in the crust
and upper mantle of the Siberian craton are
Pn=8.313km/s,

Pg = 6.158 km /s, AWK

Sn=4.695km/s and

Sg = 3.594 km / s [Mackey et al., 2005] and
Pn=8.27km/s,

Pg=6.20km/s,

Sn=4.67km/s
and Sg = 3.55 km / s [Burkhard et al., 2016]. "
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The velocities in the upper mantle along
the stations of the Baikal region are
lower by ~ 0.2-0.8% for P waves

and by ~ 0.4-2.7% for the S waves,

in the crust ~ 0.6-1.3%.
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CpeaHue ckopocTu

Siberian platform:
Pg=6.094+0.06 km/s
Pn=8.21+0.15 km/s

ceiiCMMUUYECKUX BOJIH B KOpe U BepXHeil MaHTUun

Transbaikalian block: Baikal-Patom highland

Pg=6.174+0.16 km/s ,
Pn=8.32+0.17 km/s

and the southern part of
the Siberian platform:

Pg=6.05+0.10 km/s
Pn=8.31+0.10 km/s

1

Average Vp velocity in the crust, km/s i

H W T

5 52 54 56 58 6 62 64 66

Upper mantle Vp velocity (

7.8 8 8.2 84

Pn), km/s

8.6

ST

e,

Model SibCrust [Cherepanova et al., 2013]




3aBMCUMOCTb GOPMbI CUTHANA OT TPACCbl MPOXOXKAEeHUA
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3aBMCUMOCTb GOPMbI CUTHANA OT TPACCbl MPOXOXKAEeHUA
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CeicmunuecKan s3Heprua U MarHUTyabl B3pbiBoOB

AvgM e

sinepHbin B3pbIB «Oka», MmowHocTb 15 kT, M=5.3
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Obuas cencMmmyeckas aHeprus
Es=8.4-10"x

S.wave CencMuyeckmit MOMEHT:

P: 3.10-10“°auH-cm

S: 3.87-10”auH-cm

Surface wave: 1.01 '1022'1VIH'CM

MomeHTHasa markuTyaa:
Mw(P)=4.9

Mw(S)=5.0
Mw(surf)=4.6
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MepcneKTuBbI gasnbHEULWLNX UCCNea0BaHUMN

Mongolian seismic network:
18 stations (blue triangles)
distance — from 430 km

Future work

- arrival times

- relocation of explosion M-5
- velocity of seismic waves

- seismogram digitization
- spectral analysis

- seismic energy and
magnitudes

- attenuation




3AKITIOYEHUE

- B pesyneraTte 0bpaboTkK aHarnoroBbIX
cencmorpamMmm MAB, 3aperuMcTpupoBaHHbIX
bankanbCckon CeTbld CEeUCMUYECKMX CTaHUUMN Ha
pacctoaHuax ot 173 go 1407 km, nony4veHbl AaHHbIE O
BpeMeHax npuxoga cemcmuyeckux BonH Pn, Pg, Sn
and Sg.

* BbinonHeHa pernokannsauuns SNULEHTPOB
SOepHbIX B3PbIBOB C MUCMOMNb30BaHMEM permoHanbHbIX
CKOPOCTHbIX MoAesnen.

* [locTpoeHbl permoHanbHble rogorpadbl NPAMbIX U
OTPa)XEHHbIX OT rpaHuubl MOXO npoAOSibHbIX U
nonepeYvHbIX BOJTH, KoTopble MOryT ObITb
MCNoMb30BaHbl B JarnbHeWwem Ansa  nokanusayum
pernoHasnbHbIX 3eMNETPSCEHUN U MNPOMbILLNEHHbIX
B3pbIBOB.

« OnpeneneHbl CKOPOCTU CENCMUYECKMX BOSMH B
Kope M MaHTuu. o nosnyvYeHHbIM AdaHHbIM XOPOLUO
OUKCUPYIOTCS  MOHWKEHHbLIE CKOPOCTU B BEPXHEN
MaHTUN N BbICOKNE — B KOpE.

* [lpoBoantca oundpoBKa U aHann3 cemcmorpamm
B3pblBOB. Ha oCHOBe oundpoBaHHbIX cencmMorpaMmm
OyoyT MoOnyYeHbl 3HA4YeHUst MarHuTyg u  obuen
CENCMMYECKON 3HEeprMm B3pbIBOB, OLEHEH KX
YaCTOTHbLIX COCTaB.

Cnacubo 3a BHMUMaHue!




