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Abstract The Bachatskiy earthquake of June 18, 2013 and a seismic activation of the same name coal strip 

mine, started several years before the earthquake and still persists today, have been studied using temporal 

local seismic arrays in the area. It was found experimentally that the seismic process area is closely connected 

to open workings, and the earthquakes are extended from the working bed to a depth of 4-5 km. Adjacent to 

the mine depression sedimentary rocks were activated. Technogenic seismic regime is continuous and not 

stationary: intervals of background seismicity with relatively weak and seldom events are disturbed by bursts 

of activity with a rise in magnitude of stronger earthquakes and frequency of occurrence of weak events. 

The seismic activation may last for 1-3 months. During the last five years, four seismic activations have 

been recorded, three of which were generated by large earthquakes of 09.02.2012, ML=4.3; 04.03.2013, 

ML=3.9; 18.06.2013, ML=6.1. The last one was completed by a series of perceptible earthquakes with 

local magnitude 3.0-3.5. The focal mechanism of the Bachatsky earthquake is a thrust fault with one of the 

motion planes corresponding to the anthropogenic impact. The earthquake flow forms a single process in 

the space with b-value of Gutenberg-Richter relationship different from the natural seismicity. The studied 

induced seismicity does not correspond to the structural regularities of natural seismicity in the Altai-

Sayan mountain area. The findings prove that the Bachatsky earthquake and associated activation can be 

considered as man-made events. 

Keywords Bachatskшy earthquake, induced seismicity, technogenic earthquake, coal open pit mining, 

Kuzbass.

For citation Emanov, A.F., Emanov, A.A., & Fateev, A.V. (2020). [Bachatskшy induced earthquake on June 

18, 2013, ML=6.1, I
0
=7 (Kuzbass)]. Rossiiskii seismologicheskii zhurnal [Russian Journal of Seismology], 

2(1), 48-61. (In Russ.). DOI: https://doi.org/10.35540/2686-7907.2020.1.05

References

Adushkin, V.V., & Turuntaev, S.B. (2015). Tekhnogennaia 

seismichnost' - indutsirovannaia i triggernaia [Technogenic 

seismicity - induced and trigger]. Moscow, Russia: IDG 

RAS Publ., 364 p. (In Russ.).

Belitskii, A.A. (1959). [To develop a methodology for 

predicting the disturbance of Kuzbass mine fields]. Izvestiia 

Tomskogo politekhnicheskogo universiteta [News of Tomsk 

Polytechnic University], 99(2), 280-295. (In Russ.).

Bormann, P. (Ed.) (2002). Magnitude of seismic 

events. New manual of seismological observatory practice 

(NMSOP). IASPEI (pp. 3-16–3-49). Potsdam, Germany: 

GeoForschungsZentrum.

Bratt, S.R., & Bache, T.C. (1988). Locating events 

with a space network of regional arrays. Bulletin of the 

Seismological Society of America, 78, 780-798.

Cherepovskii, V.F. (2003). Ugol'naia baza Rossii. T. 2. 

Ugol'nye basseiny i mestorozhdeniia Zapadnoi Sibiri [Coal 

base of Russia. V. 2. Coal basins and deposits of Western 

Siberia]. Мoscow, Russia: Geoinformcentr Publ., 602 p. 

(In Russ.).

Emanov, A.F., Emanov, A.A., & Fateev, A.V. (2019). [The 

local network of seismic stations ASB FRC GS RAS near 

the coal open pit mining "Bachatskiy", Kemerovo region in 

2013]. In Zemletriaseniia Severnoi Evrazii [Earthquakes in 

Northern Eurasia], 22 (2013), Appendix on CD. (In Russ.).

Emanov, A.F., Emanov, A.A., Churashev, S.A., Manushin, 

S.N., Korabel'shchikov, D.G., & Fateev, A.V. (2019). 

[Stationary seismic stations of the Altai-Sayan region in 

2013 (ASRS network code)]. In Zemletriaseniia Severnoi 

Evrazii [Earthquakes in Northern Eurasia], 22 (2013), 

Appendix on CD. (In Russ.).

Emanov, A.F., Emanov, A.A., Fateev, A.V., Leskova, E.V., 

Korabel'shchikov, D.G., & Durachenko, A.V. (2015). 

[Monitoring system for induced seismicity in Kuzbass 

and trigger effects in development of the seismic process]. 

In Triggernye effekty v geosistemakh: Materialy Tret'ego 

Vseros. seminara-soveshchaniia IDG RAN [Trigger effects in 

geosystems: Proceedings of the Third all-Russia seminars 

and meetings of IDG RAS] (pp. 190-199). Moscow, 

Russia: GEOS Publ. (In Russ.).

Emanov, A.F., Emanov, A.A., Fateev, A.V., Podkorytova, 

V.G., & Shevkunova, E.V. (2019). [Altai and Sayan 

mountains]. Zemletriaseniia Severnoi Evrazii [Earthquakes 

in Northern Eurasia], 22 (2013), 139-149. (In Russ.).

Emanov, A.F., Emanov, A.A., Filina, A.G., & Leskova, 

E.V. (2005). [Spatio-temporal features of seismicity of the 

Altai-Sayan folded zone]. Fizicheskaia mezomekhanika 

[Physical mesomechanics], 8(1), 37-43. (In Russ.).

Emanov, A.F., Emanov, A.A., Kuprish, O.V., Leskova, 

E.V., Fateev, A.V., & Shevkunova, E.V. (2019). [The 

focal mechanisms of strong earthquakes in the Altai-

Sayan region in 2013]. In Zemletriaseniia Severnoi Evrazii 



РОССИЙСКИЙ СЕЙСМОЛОГИЧЕСКИЙ ЖУРНАЛ. 2020. Т. 2. № 1

Бачатское техногенное землетрясение 18 июня 2013 г. … 61

[Earthquakes in Northern Eurasia], 22 (2013), Appendix 

on CD. (In Russ.).

Emanov, A.F., Emanov, A.A., Leskova, E.V., & Fateev, A.V. 

(2016). [The technogenic ML=6.1 Bachatsky earthquake of 

June 18, 2013 in Kuzbass: the World strongest event during 

mining operations]. Voprosy inzhenernoy seysmologii [Problems 

of Engineering Seismology], 43(4), 34-60. (In Russ.).

Emanov, A.F., Emanov, A.A., Leskova, E.V., Fateev, 

A.V., & Semin, A.Iu. (2009). [Seismic activation in 

the development of coal in the Kuzbass]. Fizicheskaia 

mezomekhanika [Physical mesomechanics], 12(1), 49-64. 

(In Russ.).

Emanov, A.F., Emanov, A.A., Leskova, E.V., Fateev, A.V., 

Shevkunova, E.V., & Podkorytova, V.G. (2014). [Mining-

induced seismicity at open pit mines in Kuzbass (Bachatsky 

earthquake on June 18, 2013)]. Fiziko-tekhnicheskie 

problemy razrabotki poleznyh iskopaemyh [Physical and 

technical problems of mining], 2, 41-46. (In Russ.).

International Seismological Centre. (2019). On-line 

Bulletin, Internatl. Seis. Cent., Thatcham, United 

Kingdom. Retrieved from http://www.isc.ac.uk/iscbulletin/

search/bulletin/

Kennett, B.L.N. (Ed.) (1991). IASPEI 1991 Seismological 

Tables. Australian National University: Research School of 

Earth Sciences, 167 p.

Klein, F.W. (2002). User’s guide to HYPOIN VERSE-2000: 

A Fortran program to solve for earthquake locations and 

magnitudes. U.S. Geol. Surv., 123 p.

Krylov, S.V., Egorov, G.V., Dubovik, L.V., & Bochanov, 

A.I. (1970). [Deep seismic investigation in the Kuzbass 

with the use of industrial explosions and apparatus "Taiga"]. 

In Glubinnye seismicheskie issledovaniia v Zapadnoi Sibiri 

[Deep seismic surveys in Western Siberia] (pp. 114-123). 

Moscow, Russia: Nauka Publ. (In Russ.). 

Krylov, S.V., Mishen'kin, B.P., Krupskaia, G.V., & 

Petrik, G.V. (1971). [Deep seismic investigations in the 

area of Salair ridge]. Geologiia i geofizika [Geology and 

Geophysics], 7, 79-83. (In Russ.).

Krylov, S.V., Mishen'kin, B.P., Rudnitskii, A.L., & Suvorov, 

V.D. (1974). [Characteristics of the West Siberian region 

according to deep seismic sensing]. In Stroenie zemnoi kory 

v Zapadnoi Sibiri (po rezul'tatam glubinnogo seismicheskogo 

zondirovaniia). [The structure of the earth's crust in Western 

Siberia (based on the results of deep seismic sensing)] (pp. 

6-15). Novosibirsk, Russia: IGG SB RAS Publ. (In Russ.).

Lavrent'ev, A.I. (1971). [About neotectonic structures 

and earthquakes in Novokuznetsk]. Geologiia i geofizika 

[Geology and Geophysics], 9, 117-122. (In Russ.).

Novikov, I.S., Cherkas, O.V., Mamedov, G.M., Simonov, 

Iu.G., Simonova, T.Iu., & Nastavko, V.G. (2013). [The 

main features of the latest block divisibility of Kuzbass]. 

Geologiia i geofizika [Geology and Geophysics], 54(3), 

424-437. (In Russ.).

Novikov, I.S., Sokol, E.V., Travin, A.V., & Novikova, 

S.A. (2008). [Pyrometamorphic indicators of Cenozoic 

orogenic movements: mineralogical and geochronological 

aspects on the example of the transition zone from Salair to 

Kuzbass]. Geologiia i geofizika [Geology and Geophysics], 

6, 503-526. (In Russ.).

Oparin, V.N., Vostrikov, I.V., Zhilkina, N.F., & Tapsiev, 

A.P. (2005). [On the pulsing mode of samoupravleniya of 

intense sites of mine fields]. Fizicheskaia mezomekhanika 

[Physical mesomechanics], 8(1), 15-22. (In Russ.).

Ovsiuchenko, A.N., Rogozhin, E.A., Novikov, S.S., 

Marakhanov, A.V., Lar'kov, A.S., Akbiev, R.T., & 

Mogushkov, I.P. (2010). [Paleogeological and tectonic 

studies of seismic areas in the South of Kuzbass]. 

Seismostoikoe stroitel'stvo. Bezopasnost' sooruzhenii 

[Earthquake engineering. Safety of facilities], 6, 35-45. (In 

Russ.).

Podkorytova, V.G., Podlipskaya, L.A., Denisenko, 

G.A., Emanov, A.A., Manushina, O.A., Leskova, E.V., 

Shatalova, A.O., Shevelyova, S.S., Shevkunova, E.V., & 

Kuznecova, N.V. (2019). [Catalogue of earthquakes in 

Altai-Sayan region in 2013]. In Zemletriaseniia Severnoi 

Evrazii [Earthquakes in Northern Eurasia], 22 (2013), 

Appendix on CD. (In Russ.).

Puzyrev, N.N., & Krylov, S.V. (1971). [Features of the 

structure of the earth's crust in Western Siberia according 

to deep seismic sensing]. In Problemy neftenosnosti Sibiri 

[Problems of oil-bearing capacity of Siberia] (pp. 94-113). 

Novosibirsk, Russia: Nauka Publ. (In Russ.).

Rogozhin, E.A., Ovsiuchenko, A.N., & Lar'kov, A.S. 

(2017). [The nature of seismic activity in Kuzbass]. In 

Sergeevskie chteniia. Geoekologicheskaia bezopasnost' 

razrabotki mestorozhdenii poleznykh iskopaemykh. Materialy 

konferentsii. [Sergeyev readings. Geo-ecological safety of 

mineral development. Conference proceedings] (pp. 554-

556). Moscow, Russia: RUDN Publ. (In Russ.).

GS RAS (2013), Bulletin of Teleseismic Stations, ftp://ftp.

gsras.ru/pub/Teleseismic_bulletin/2013

Vasil'ev, B.D., Gumerova, N.V., Fal'k, A.Iu., & Mezentseva, 

O.P. (2011). [About time of laying of deflections of the Altai-

Sayan folded area]. Izvestiia Tomskogo politekhnicheskogo 

universiteta [News of Tomsk Polytechnic University], 

318(1), 5-7. (In Russ.).

Information about authors

Emanov Aleksandr Fedorovich, Dr., Director of the Altai-Sayan Branch of Geophysical Survey of the Russian 

Academy of Sciences (ASB GS RAS), Novosibirsk, Russia. E-mail: emanov@gs.sbras.ru

Emanov Aleksey Aleksandrovich, PhD, Deputy Director of the ASB GS RAS, Novosibirsk, Russia; Trofimuk Institute 

of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy of Sciences (IPGG SB RAS), 

Novosibirsk, Russia. E-mail: alex@gs.sbras.ru

Fateev Aleksandr Vladimirovich, Senior Researcher of the ASB GS RAS, Novosibirsk, Russia; IPGG SB RAS, 

Novosibirsk, Russia. E-mail: fateev@gs.sbras.ru




