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Abstract. On September 13, 2020, an earthquake with a magnitude of Mw = 4.8 occurred in the Uglegorsk district
of the Sakhalin region. Residents of the localities nearest to the epicenter felt it with a force of up to 5 points on the
MSK-64 scale. A total of 62 aftershocks were recorded. The seismic process lasted for about two days, the major
mass of aftershocks was registered during the first 7 hours. The epicenters of the registered earthquakes are
confined to the system of the regional West Sakhalin fault. However, the fact of active mining of brown coal at the
Solntsevskii quarry and massive blasting in the epicentral zone of the Uglegorsk earthquake does not exclude the
relation between the seismic process and technogenic seismicity. The article presents the results of observations
of the seismic process in the epicentral zone of the Uglegorsk earthquake in September 2020 and considers the
probable causes of its occurrence.

Keywords:
seismic events, macroseismic manifestations, intensity,
aftershocks, earthquake focal mechanism

For citation: Semenova E.P., Boginskaya N.V., Kostylev D.V. Uglegorsk earthquake on September 13, 2020 (Sakhalin Island):
preconditions for the occurrence and the results of observations in the epicentral zone. Geosistemy perehodnykh zon =
Geosystems of Transition Zones, 2020, vol. 4, no. 4, pp. 474-485. (In Russ., abstr. in Engl.).
https://doi.org/10.30730/gtrz.2020.4.4.474-485

Ans yumupoeaHusi: CemeHoBa E.I., bornHckas H.B., KocTtbines [.B. Yrneropckoe 3emnetpsiceHne 13 ceHtabps 2020 roga
(0. CaxanviH): npeanockIfkM BO3HUKHOBEHWS U pe3ynbTaTbl HabNoaAeHU B aNMUEHTPanbHOM 30He. eocucmemsbi nepexo0HbIX
30H, 2020, 1. 4, Ne 4, c. 474-485. https://doi.org/10.30730/qtrz.2020.4.4.474-485

References

1. Adushkin V.V., Turuntaev S.B. 2015. Tekhnogennaya seysmichnost’ — indutsirovannaya i triggernaya [Technogenic
seismicity: induced and triggered]. M.: GEOS, 364 p. (In Russ.).

2. [Geology of the USSR]. Vol. 33. [Sakhalin Island. Geological description]. 1970. Moscow: Nedra, 432 p. (In Russ.).

3. Grishachev S.V. 2019. Japan’s governorate Karafuto (1905-1945): history and social memory. Yearbook Japan, 48: 272—
286. (In Russ.). https://doi.org/10.24411/2658-6789-2019-10011

4. Emanov A.A., Emanov A.F., Fateev A.V., Leskova E.V. 2018. Simultaneous impact of open-pit and underground mining on
the subsurface and induced seismicity. Seismic Instruments, 54 (4): 479-487. https://doi.org/10.3103/s0747923918040035

5. Konovalov A.V., Nagornykh T.V., Safonov D.A. 2014. Sovremennye issledovaniya mekhanizmov ochagov zemletryaseniy
0. Sakhalin [Modern studies of earthquakes source mechanisms of Sakhalin Island]. Vladivostok: Dal’'nauka, 252 p. (In Russ.).

6. Konovalov A.V., Stepnov A.A., Gavrilov A.V., Manaychev K.A., Sychev A.S., Klachkov V.A., Saburov M.S. 2016. Regional
seismicity behavior in the Northern Sakhalin in connection to offshore oil and gas fields production. Istoriya nauki i tekhniki =
History of Science and Engineering, 6: 63—71. (In Russ.).

7. Oskorbin L.S. 1977a. [Seismicity of Sakhalin]. In.: Seysmicheskoe rayonirovanie Sakhalina [Seismic zoning of Sakhalin].
Vladivostok: DVNTs AN SSSR [FESC AS USSR], 3-23. (In Russ.).

8. Oskorbin L.S. 1977b. Uravneniya seysmicheskogo polya sakhalinskikh zemletryaseniy [Seismic field equations for the
Sakhalin earthquake]. In.: Seysmicheskoe rayonirovanie Sakhalina [Seismic zoning of Sakhalin]. Vladivostok: DVNTs AN SSSR
[FESC AS USSR], 34-45. (In Russ.).

9. Oskorbin L.S., Bobkov A.O. 1997. [Seismogenic zones of Sakhalin and the adjacent areas]. In.: Problemy seysmicheskoy
opasnosti Dal’'nevostochnogo regiona [Problems of seismic hazard of the Far East Region]. Yuzhno-Sakhalinsk: IMGIG DVO
RAN [IMGG FEB RAS], 54-178. (Geodinamika tektonosfery zony sochleneniya Tikhogo okeana s Evraziey = Geodynamics of
tectonosphere of the Pacific-Eurasia conjunction zone; vol. 6). (In Russ.).

10. Poplavskaya L.N., Nagornykh T.V., Fokina T.A., Poplavskiy A.A., Permikin Yu.Yu., Strel'tsov M.l., Kim Chun Un, Safonov
D.A., Mel'nikov O.Ya., Rudik M.I., Oskorbin L.S. 2006. [Uglegorsk-Aynsk earthquake of August 4, 2000 with MLH=7.0, 10=8.9
(Sakhalin)]. In.: Zemletryaseniya Severnoy Evrazii v 2000 godu [Earthquakes of the Northern Eurasia in 2000]. Obninsk: GS
RAN [GS RAS], p. 265-284. (In Russ.).


http://journal.imgg.ru/archive.htm
https://elibrary.ru/title_about.asp?id=64191
https://doi.org/10.30730/gtrz.2020.4.4.474-485
http://journal.imgg.ru/web/m-e2020-4-5.pdf
http://journal.imgg.ru/web/m2020-4-5.pdf
http://journal.imgg.ru/web/full/f2020-4-5.pdf
https://doi.org/10.30730/gtrz.2020.4.4.474-485
https://doi.org/10.30730/gtrz.2020.4.4.474-485

11. Prytkov A.S., Vasilenko N.F. 2006. The dislocation model of the 2000 Uglegorsk earthquake source (Sakhalin Island).
Tikhookeanskaya Geologiya = Geology of the Pacific Ocean, 25(6): 115-122. (In Russ.).

12. Regional’nyy katalog zemletryaseniy ostrova Sakhalin, 1905-2005 gg. [Regional earthquake catalogue of Sakhalin Island,
1905-2005]. 2006. Poplavskaya L.N. (ed.) Yuzhno-Sakhalinsk: IMGiG DVO RAN [IMGG FEB RAS], 104 p. (In Russ.).

13. Safonov D.A., Nagornykh T.V., Fokina T.A. 2013. [Nevelsk earthquakes of August 2, 2007 with MLH=6.3 and MLH=6.0, 10=8
(Sakhalin Island)]. In.: Zemletryaseniya Severnoy Evrazii v 2007 godu [Earthquakes of the Northern Eurasia in 2007]. Obninsk:
GS RAN [GS RAS], p. 396-407. (In Russ.).

14. Semenova E.P. 2010. [Features of the manifestation of aftershock activity of strong Sakhalin earthquakes]. In: Problemy
seysmichnosti i sovremennoy geodinamiki Dal’'nego Vostoka i Vostochnoy Sibiri: Materialy regional’nogo seysmologicheskogo
simpoziuma, 1-4 iyunya 2010, Khabarovsk [Problems of seismicity and recent geodynamics in the Far East and Eastern
Siberia: Proceedings of the regional seismological symposium, 1-4 June, 2010]. Khabarovsk: ITiG DVO RAN [Institute of
Tectonics and Geophysics, FEB RAS], p. 273-275.

15. Semenova E.P., Konovalov A.V. 2011. [Studies of the aftershock sequences of Sakhalin earthquakes using the Omori
generalized law]. In: Sovremennye metody obrabotki i interpretatsii seysmologicheskikh dannykh: Materialy VI Mezhdunarodnoy
seysmologicheskoy shkoly, 15-19 avg. 2011, Apatity [Modern methods of seismological data processing and interpretation:
Proceedings of the 6th International seismological school, 15-19 August, 2011, Apatity]. Obninsk: GS RAN, p. 311-315.

16. Semenova E.P., Safonov D.A., Fokina T.A. 2013. [Earthquake near Crillon cape on November 25th, 2013 with Mw=5.2,
l1o=6—7 (Sakhalin Island)]. In.: Zemletryaseniya Severnoy Evrazii [Earthquakes in Northern Eurasia], 22(2013): 466—476.
(In Russ.). https://doi.org/10.35540/1818-6254.2019.22.41

17. [Solntsevsky open-pit coal mine — the flagship of Far Eastern coal mining]. 2019. Ugo!’, 3(1116): 36—39. (In Russ.).

18. Strel'tsov M.I., Rozhdestvenskiy V.S. 1995. [Active faults of the Kuril-Okhotsk region, Sakhalin, Primorye, and Amur region].
In.; Seysmichnost’ i seysmicheskoe rayonirovanie Severnoy Evrazii [Seismicity and seismic zoning of the Northern Eurasia].
Moscow: OIFZ RAN [UIPE of RAS], vol. 2—-3: 387—407. (In Russ.).

19. Turuntaev S.B., Slin’kova E.O., Konovalov A.V. 2015. [Seismicity in the area of hydrocarbon fields in the shelf of Sakhalin
Island]. In.: Triggernye effekty v geosistemakh (Moskva, 16—19 iyunya 2015 g.): materialy Tret'ego Vserossiyskogo seminara-
soveshchaniya [Trigger effects in geosystems (Moscow, 16—19 June, 2013): proceedings of the 3" All-Russian workshop-
meeting]. Moscow: GEOS, p. 39-48. (In Russ.).

20. Fokina T.A., Safonov D.A. 2012. [Gornozavodsk earthquake on August 17, 2006 with MLH=8.9, KS=12.0, lo=7 (Sakhalin
Island)]. In.: Zemletryaseniya Severnoy Evrazii v 2006 godu [Earthquakes in Northern Eurasia in 2006]. Obninsk: GS RAN
[GS RAS], p. 367-374. (In Russ.).

21. Ottemoller L., Voss P., Havskov J. 2011. SEISAN earthquake analysis software: for Windows, Solaris, Linux and Macosx.
URL: https://www.uib.no/rg/geodyn/artikler/2010/02/software

22. Utsu T. 1961. Statistical study on the occurrence of aftershocks. Geophysics, 30: 521-605.

23. Utsu T., Ogata Y., Matsu'ura R.S. 1995. The centenary of the Omori formula for a decay law of aftershock activity. J. of
Physics of the Earth, 43: 1-33. https://doi.org/10.4294/jpe1952.43.1



