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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʩʝʡʩʤʦʛʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦ-

ʚʦʡ ʩʠʩʪʝʤʳ (ɹʈʉ) ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ 2025 ʛ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ ʚʳʷʚʣʷʶʪʩʷ ʜʚʘ ʠʤʧʫʣʴʩʘ: 30 ʘʧʨʝʣʷ ï 12 ʠʶʥʷ (ʠʤʧʫʣʴʩ ɸʀ) ʠ 17 ʠʶʥʷ ï 13 ʘʚʛʫʩʪʘ 

(ʠʤʧʫʣʴʩ ʀɸ). ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʧʝʨʚʦʛʦ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʚʦʩʪʦʢʝ ʠ ʟʘʧʘʜʝ ɹʈʉ ʩ ʧʦʩʣʝʜʫ-

ʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠ ʟʘʪʫʭʘʥʠʝʤ ʥʘ ʟʘʧʘʜʝ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʪʦʨʦʛʦ ʦʙʦʟʥʘʯʘʶʪʩʷ ʥʘ ʚʦʩʪʦʢʝ 

ɹʈʉ ʩʦ ʩʤʝʱʝʥʠʝʤ ʢ ʮʝʥʪʨʫ ʠ ʟʘʪʫʭʘʥʠʝʤ. ʉʝʡʩʤʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʩʠʣ ʩʞʘʪʠʷ ʠʣʠ ʨʘʩʪʷʞʝʥʠʷ 

ʢʦʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʦʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʚʘʨʠʘʮʠʷʤ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪʘʥʮʠʡ 

ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʝʡʩʤʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ ɸʀ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʩʞʘʪʠʷ ʉʘʷʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʀʥʜʦ-ɸʟʠʘʪʩʢʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ 

(ʉʄʉʀɸʂ), ʘ ʩʝʡʩʤʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ ʀA ï ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʨʘʩʪʷʞʝʥʠʷ ʗʧʦʥʩʢʦ-ɹʘʡʢʘʣʴ-

ʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ (ʗɹɻʂ). 
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Abstract. The seismogenic state of the earth's crust in the Baikal Rift System (BRS) is assessed in 

the spring and summer 2025. Spatio-temporal distribution of earthquakes are defined two pulses: 1) 

April 30 ï June 12 (pulse AJ) and 2) June 17 ï August 13 (pulse JA). Earthquakes of the former pulse 

are traced in the eastern and western BRS with subsequent concentration and extinction in the west, 

earthquakes of the latter one are identified in the eastern BRS with shift to its center and extinction. 

Seismogenic effects of compression or extension forces of the crust are determined by coseismic co-

ordinated variations in groundwater ORP at the Kultuk area. It is augured that the AJ seismic pulse is 

initiated due to forces of the both Japan-Baikal Geodynamic Corridor (JBGC) and Sayan-Mongolian 

Sector of Indo-Asian Convergence (SMSIAC), while the JA one is resulted only from the JBGC forces. 

Keywords: groundwater, monitoring, oxidation-reduction potential, earthquakes, Baikal 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʇʦʥʠʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʡ-

ʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦ-

ʚʦʡ ʩʠʩʪʝʤʝ (ɹʈʉ) ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʛʠʧʦʪʝʟʝ 

ʝʝ ʥʦʚʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʉʝʡʩʤʠʯʥʦʩʪʴ ʩʣʫ-

ʞʠʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝ-

ʤʦʡ ʛʠʧʦʪʝʟʳ. ɽʩʣʠ ʛʠʧʦʪʝʟʘ ʥʝ ʦʙʲʷʩʥʷʝʪ 

ʨʘʟʚʠʪʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʥʘ ʥʝ 

ʚʝʨʥʘ, ʠ ʜʦʣʞʥʘ ʟʘʤʝʥʷʪʴʩʷ ʜʨʫʛʦʡ ʛʠʧʦʪʝ-

ʟʦʡ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʙʲʷʩʥʷʶʱʝʡ ʠʤʝʶ-

ʱʠʝʩʷ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ɽʩʣʠ ʞʝ ʛʠʧʦ-

ʪʝʟʘ ʦʙʲʷʩʥʷʝʪ ʨʘʟʚʠʪʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʦʥʘ ʚʝʨʥʘ, ʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʝʝ ʥʦʚʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚ ʠʟʫʯʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʨʠʬʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʥʦʚʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚʧʘ-

ʜʠʥ ʦʟ. ɹʘʡʢʘʣ ʠ ʩʫʭʦʜʦʣʴʥʳʭ ʚʧʘʜʠʥ ʩʦʧʨʝ-

ʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʘʢʪʦʚʘʣʦʩʴ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʩʢʣʘʜʳʚʘʣʠʩʴ ʠʟ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʘʚʪʦʨʦʚ (ʌʣʦʨʝʥ-

ʩʦʚ, 1948, 1960; ʇʘʚʣʦʚʩʢʠʡ, 1948; ʃʦʛʘʯʝʚ, 

1977, 2023; Molnar, Tapponnier, 1975; ɿʦʥʝʥ-

ʰʘʡʥ ʠ ʜʨ., 1978; ʐʝʨʤʘʥ, ʃʝʚʠ, 1977, 1978; 

ʍʨʝʥʦʚ ʠ ʜʨ., 1975; Tapponnier, Molnar, 1979; 

Logatchev, Zorin, 1992; ʋʬʠʤʮʝʚ, 1987; ɿʦ-

ʨʠʥ, ʂʦʨʜʝʣ, 1991; ʐʝʨʤʘʥ, 2014). ɺ ʵʪʠʭ 

ʛʠʧʦʪʝʟʘʭ ʥʝ ʫʯʠʪʳʚʘʣʩʷ ʭʘʨʘʢʪʝʨ ʚʫʣʢʘʥʠ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ (ʈʘʩʩʢʘʟʦʚ, 

ʏʫʚʘʰʦʚʘ, 2023). 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝ-

ʥʠʡ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝ-

ʤʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʫʣʢʘʥʠʟʤʘ ʠ ʝʛʦ 

ʛʣʫʙʠʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʥʘ ʥʦʚʝʡʰʝʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʵʪʘʧʝ ʚʫʣ-

ʢʘʥʠʟʤ ɹʈʉ ʨʘʟʚʠʚʘʣʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʪʷ-

ʛʠʚʘʶʱʠʭ ʫʩʠʣʠʡ, ʩʦʟʜʘʚʘʚʰʠʭʩʷ ʚ ʣʠʪʦ-

ʩʬʝʨʝ ʝʝ ʚʦʩʪʦʢʘ ʠ ʮʝʥʪʨʘ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʗʧʦʥʩʢʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦ-

ʨʠʜʦʨʘ (ʗɹɻʂ) ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʠʣʦʚʦʤ 

ʵʬʬʝʢʪʝ ʩʞʠʤʘʶʱʠʭ ʫʩʠʣʠʡ ʥʘ ʣʠʪʦʩʬʝʨʫ 

ʟʘʧʘʜʘ ɹʈʉ ʚ ʉʘʷʥʦ-ʄʦʥʛʦʣʴʩʢʦʤ ʩʝʢʪʦʨʝ 

ʀʥʜʦ-ɸʟʠʘʪʩʢʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ (ʉʄʉʀɸʂ). 

ʀʩʪʦʯʥʠʢʠ ʚʫʣʢʘʥʠʟʤʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʘʟʚʠ-

ʪʠʝʤ ʗɹɻʂ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʛʣʫʙʦʢʦʡ ʤʘʥʪʠʠ, 

ʪʦʛʜʘ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʚʫʣʢʘʥʠʟʤʘ, ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʨʘʟʚʠʪʠʝʤ ʉʄʉʀɸʂ, ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʠ-

ʚʘʣʠʩʴ ʝʝ ʣʠʪʦʩʬʝʨʥʦʡ ʯʘʩʪʴʶ, ʪ.ʝ. ʠʤʝʣʠ ʚ 

ʮʝʣʦʤ ʤʝʥʴʰʠʝ ʛʣʫʙʠʥʳ, ʯʝʤ ʠʩʪʦʯʥʠʢʠ 

ʗɹɻʂ (Chuvashova et al., 2017; ʈʘʩʩʢʘʟʦʚ, ʏʫ-

ʚʘʰʦʚʘ, 2018). ʍʦʪʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʦʛʨʘʥʠʯʠ-

ʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʣʫʙʠʥʘʤʠ ʟʝʤʥʦʡ 

ʢʦʨʳ, ʨʘʟʣʠʯʠʝ ʛʝʦʜʠʥʘʤʠʢʠ ʚʦʩʪʦʯʥʦʛʦ ʠ ʟʘ-

ʧʘʜʥʦʛʦ ʦʢʦʥʯʘʥʠʡ ɹʈʉ ʥʝ ʤʦʞʝʪ ʥʝ 
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ʩʢʘʟʘʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʩʝʡʩʤʦʛʝʥʥʳʭ ʜʝʬʦʨ-

ʤʘʮʠʡ. 

ʆʧʳʪ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, 

ʥʘʢʦʧʣʝʥʥʳʡ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩ 

2012 ʛ., ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʫʚʝʨʝʥʥʳʡ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʛʝ-

ʥʝʨʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚ ɹʈʉ. ɺ 2020ï2025 ʛʛ. ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʝʨ-

ʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ, ʚʩʝʣʷʶʱʠʝ ʦʧʪʠʤʠʟʤ ʚ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʮʝʥʢʠ ʧʦʜʛʦʪʦʚʢʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʛʝʦʭʠʤʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʵʢʩʧʨʝʩʩʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ Li, Na, Si ʠ ʫʨʘʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʢʦʥʮʝʥʪʨʘʮʠʡ 238U, 234U, ʦʪʥʦʰʝʥʠʷ 
234U/238U). ʏʪʦʙʳ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʛʠʜ-

ʨʦʛʝʦʭʠʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʱʫʶ ʦ ʛʨʷʜʫʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, 

ʥʫʞʥʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʧʨʦʙ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩ-ʩʧʝʢ-

ʪʨʦʤʝʪʨʘ. ɺ ʦʜʠʥ ʜʝʥʴ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʝʨʠʷ 

ʜʦ 50 ʧʨʦʙ. ʌʘʢʪʠʯʝʩʢʠ, ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʟʘʧʘʟʜʳʚʘʶʪ. ʇʨʠʥʮʠʧ ʥʝʧʨʝʨʳʚ-

ʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝʠʟʙʝʞʥʦ ʥʘʨʫʰʘʝʪʩʷ. ʇʨʠʟʥʘʢʠ ʧʨʠʙʣʠʞʝ-

ʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʣʠʰʴ ʚ ʩʣʫʯʘʝ ʠʭ ʫʜʘʯʥʦʛʦ ʩʦʚ-

ʧʘʜʝʥʠʷ ʩ ʜʥʝʤ ʘʥʘʣʠʟʘ ʩʝʨʠʠ ʧʨʦʙ. 

ɿʘʜʘʯʘ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝʤ 

ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʩʫʱ-

ʥʦʩʪʠ, ʤʦʥʠʪʦʨʠʥʛ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʠʤʝʝʪ 

ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʧʨʦ-

ʮʝʩʩʘ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ. ɽʩʣʠ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʝ ʫʞʝ ʩʣʫʯʠʣʦʩʴ, ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʪʘʥʦʚʷʪʩʷ ʙʝʩ-

ʧʦʣʝʟʥʳʤʠ. ʈʘʟʫʤʝʝʪʩʷ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʩʫʪ 

ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʭ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ. ʇʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʨʦʣʴ ʤʦʞʝʪ 

ʠʛʨʘʪʴ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦ-

ʪʝʥʮʠʘʣ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʆɺʇ), ʠʟʤʝʨʷʝʤʳʡ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɿʥʘʯʝʥʠʷ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʚʦʟʨʘʩʪʘʶʪ ʧʨʠ ʩʞʘʪʠʠ ʟʝʤʥʦʡ 

ʢʦʨʳ ʠ ʩʥʠʞʘʶʪʩʷ ʧʨʠ ʝʝ ʨʘʩʪʷʞʝʥʠʠ (ʈʘʩ-

ʩʢʘʟʦʚ ʠ ʜʨ., 2023). ʊʝʦʨʝʪʠʯʝʩʢʠ, ʩʞʘʪʠʝ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʴʝʟʦ-

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʳʨ ʚ ʢʚʘʨʮʝ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʚʦʟʨʘʩʪʘʝʪ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʛʨʘʶʱʠʭ 

ʨʦʣʴ ʵʣʝʢʪʨʦʣʠʪʘ (Freund, 2013). ʈʘʩʪʷʞʝʥʠʝ 

ʟʝʤʥʦʡ ʢʦʨʳ ʥʠʚʝʣʠʨʫʝʪ ʵʬʬʝʢʪ ʧʴʝʟʦʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʜʳʨ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʘʤ ʩʚʷʟʝʡ ʚʘ-

ʨʠʘʮʠʡ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʚʝʩʪʠ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʡ 

ʧʨʦʛʥʦʟ ʩʝʡʩʤʦʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦ-

ʛʥʦʟ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʆɺʇ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʧʦʜʛʦʪʦʚʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʘʨʠʘʮʠʡ ʆɺʇ 

ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʜʣʷ ʧʨʦʛʥʦʟʘ ʩʝʡʩʤʠʯʥʦ-

ʩʪʠ ʚʧʝʨʚʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʂʫʣʪʫʢʩʢʦʤ 

ʧʦʣʠʛʦʥʝ ɹʈʉ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ (ʢʘʞʜʳʝ 2 ʤʠʥʫʪʳ) ʧʨʦʚʦʜʷʪʩʷ 

ʠʟʤʝʨʝʥʠʷ ʆɺʇ, ʨʅ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʉʝʥʩʦʨʳ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ 2023 ʛ. ʥʘ 

ʜʚʫʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʪʘʥʮʠʷʭ: ʩʪ. 9 ï ɿʝʤ-

ʣʷʥʠʯʥʘʷ ʂɹɾɼ ʠ ʩʪ. 184 ï ʐʢʦʣʴʥʘʷ. ʇʝʨ-

ʚʘʷ ʠʟ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʘʝʚʦʤ ʆʙʨʫʯʝʚʩʢʦʤ 

ʨʘʟʣʦʤʝ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ, ʚʪʦʨʘʷ 

ï ʥʘ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ ʦʩʝ-

ʚʦʡ ʯʘʩʪʠ ɹʈʉ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ɿʝʤʣʷʥʠʯʥʘʷ ʂɹɾɼ) ʠ ʩʪ. 184 

(ʐʢʦʣʴʥʘʷ) ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʝʥʩʦʨʘʤʠ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʆɺʇ, ʨʅ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦʟ. ɹʘʡʢʘʣ (ʧʦʩ. ʂʫʣʪʫʢ). ʋʩʣʦʚʠʷ ʫʩʪʘʥʦʚʢʠ ʩʝʥʩʦʨʦʚ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ (ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2023). ʇʘʣʝʦʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ ʚ ʰʦʚʥʦʡ ʟʦʥʝ ɻʣʘʚ-

ʥʦʛʦ ʉʘʷʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʧʦʢʘʟʘʥʳ ʧʦ ʨʘʙʦʪʝ (ʏʠʧʠʟʫʙʦʚ, ʉʤʝʢʘʣʠʥ, 1999). 

Fig. 1. Layout of monitoring wells station 9 (Zemlyanichnaya, Circum-Baikal Railway) and station 184 

(Shkolnaya) on the western coast of Lake Baikal (Kultuk settlement) with installed sensors for real-time 

measuring ORP, pH, and temperature. The installation conditions of the sensors are described by (Ras-

skazov et al., 2023). Paleoseismic dislocations at the suture zone of the Main Sayan Fault are shown 

after (Chipizubov, Smekalin, 1999). 

ʋʩʪʘʥʦʚʢʘ ʜʚʫʭ ʩʝʥʩʦʨʦʚ ʧʦʪʨʝʙʦʚʘʣʘʩʴ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʦʚʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝ-

ʥʠʡ ʧʝʨʝʭʦʜ ʦʪ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʚʘʨʠʘʮʠʡ 

ʆɺʇ ʩʪʘʥʮʠʡ ʨʘʟʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢ-

ʪʫʨ ʢ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʚʘʨʠʘʮʠʷʤ, ʢʦʪʦʨʳʝ, 

ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʝʭʦʜʫ 

ʢ ʦʙʱʝʤʫ ʩʞʘʪʠʶ ʠʣʠ ʨʘʩʪʷʞʝʥʠʶ ʟʝʤʥʦʡ 

ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʤʫ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ɹʈʉ. ʇʝʨ-

ʚʦʥʘʯʘʣʴʥʦ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʩʠʛ-

ʥʘʣʦʚ ʆɺʇ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʠʛ-

ʥʘʣʘ, ʫʢʘʟʳʚʘʶʱʝʛʦ ʥʘ ʧʨʝʜʩʝʡʩʤʦʛʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʢʦʨʳ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʦʜʪʚʝʨʞʜʝ-

ʥʠʝʤ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤʠ ʛʠʜ-

ʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ʇʦʢʘ ʥʝʷʩʥʦ, 

ʤʦʞʝʪ ʣʠ ʤʦʥʠʪʦʨʠʥʛ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʦʙʝʩʧʝʯʠʪʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ ɹʈʉ ʚ ʪʘʢʦʡ ʞʝ ʤʝʨʝ ʢʘʢ ʛʠʜʨʦʛʝʦ-

ʭʠʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ? 

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʦʰʣʦ ʉʝʚʝʨʦ-

ɹʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 15 ʷʥʚʘʨʷ 2024 ʛ. 

(ʂ=14.4). ʅʘ ʝʛʦ ʧʦʜʛʦʪʦʚʢʫ ʙʳʣ ʧʦʣʫʯʝʥ ʷʨ-

ʢʠʡ ʦʪʢʣʠʢ ʚ ʚʠʜʝ ʤʘʢʩʠʤʫʤʘ ʆɺʇ ʩʪ. 9 (ʈʘʩ-

ʩʢʘʟʦʚ ʠ ʜʨ., 2024). ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʚʳʷʩʥʠʣʦʩʴ, ʦʜʥʘʢʦ, ʯʪʦ ʆɺʇ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʝʪ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʩʝʡʩʤʦʛʝʥʥʳʭ ʜʝʬʦʨʤʘ-

ʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʥʦ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ. ʅʘ ʢʘʢʦʤ-ʪʦ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ ʚ 

ʚʘʨʠʘʮʠʷʭ ʆɺʇ ʧʨʦʷʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʥʠʭ, ʥʘ 

ʜʨʫʛʦʤ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ ʚʣʠʷʥʠʝ ʜʝʡʩʪʚʫ-

ʶʱʝʛʦ ʬʘʢʪʦʨʘ ʦʩʣʘʙʝʚʘʝʪ, ʠ ʚ ʚʘʨʠʘʮʠʷʭ 

ʆɺʇ ʧʨʦʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʜʨʫʛʦʛʦ ʬʘʢʪʦʨʘ. 

ʉʝʥʩʦʨ ʩʪ. 9 ʥʘʭʦʜʠʪʩʷ ʚ ʩʢʚʘʞʠʥʝ ʥʘ 

ʫʨʦʚʥʝ ʟʝʨʢʘʣʘ ʦʟ. ɹʘʡʢʘʣ, ʧʦʵʪʦʤʫ ʚ ʭʦʜʝ ʣʝ-

ʜʦʩʪʘʚʘ ʚ ʧʦʢʘʟʘʥʠʷʭ ʆɺʇ ʦʙʨʘʟʫʶʪʩʷ ʛʣʫʙʦ-

ʢʠʝ ʤʠʥʠʤʫʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʠʣʴʥʳʝ ʧʴʝʟʦ-

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʣʴʜʘ, ʢʦʪʦʨʳʝ ʚʨʝʤʝ-

ʥʘʤʠ ʫʩʠʣʠʚʘʶʪʩʷ ʣʫʥʥʦ-ʩʦʣʥʝʯʥʳʤʠ 

ʧʨʠʣʠʚʘʤʠ ʠʣʠ ʤʘʛʥʠʪʥʳʤʠ ʙʫʨʷʤʠ (ɸʩʣʘ-

ʤʦʚ ʠ ʜʨ., 2024; ʏʝʙʳʢʠʥ ʠ ʜʨ., 2024; 
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ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2025ʘ). ɺ ʦʪʩʫʪʩʪʚʠʠ ʣʴʜʘ ʥʘ 

ʦʟ. ɹʘʡʢʘʣ ʵʪʠ ʵʬʬʝʢʪʳ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ, ʜʝʡ-

ʩʪʚʠʝ ʣʫʥʥʦ-ʩʦʣʥʝʯʥʳʭ ʧʨʠʣʠʚʦʚ ʠʣʠ ʤʘʛ-

ʥʠʪʥʳʭ ʙʫʨʴ ʣʠʙʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʦ, ʣʠʙʦ ʦʪ-

ʩʫʪʩʪʚʫʝʪ. ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʥʘʣʦʞʝʥʥʳʝ ʧʴʝ-

ʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʣʴʜʘ ʦʟ. ɹʘʡʢʘʣ 

ʟʘʛʣʫʰʘʶʪ ʚʘʨʠʘʮʠʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 

9, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʭʦʪʷ ʣʝʜʦʩʪʘʚ ʥʝ ʦʪʨʘʞʘʝʪʩʷ 

ʚ ʧʦʢʘʟʘʥʠʷʭ ʆɺʇ ʩʪ. 184, ʩʝʥʩʦʨ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ 20 ʤ ʚʳʰʝ ʟʝʨʢʘʣʘ ʦʟ. ɹʘʡʢʘʣ. 

ʏʪʦʙʳ ʠʟʚʣʝʯʴ ʠʟ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʜʝʣʠʪʴ ʦʪ ʥʠʭ ʥʝ ʪʦʣʴʢʦ 

ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʣʴʜʘ ʦʟ. ɹʘʡʢʘʣ, 

ʥʦ ʠ ʜʨʫʛʠʝ ʤʝʰʘʶʱʠʝ ʵʬʬʝʢʪʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʟʝʤʥʦʡ ʢʦʨʳ ʧʨʦʚʦʜʠʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʦʧʝʨʘ-

ʪʠʚʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʆɺʇ ʚ ʨʝ-

ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʝʞʝʜʥʝʚʥʳʤ 

ʜʝʪʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʩʦʦʪʥʦʰʝʥʠʡ ʵʪʦʛʦ ʧʘ-

ʨʘʤʝʪʨʘ ʩ ʩʝʡʩʤʠʯʥʦʩʪʴʶ. ʇʝʨʚʳʡ ʦʧʳʪ ʦʧʝ-

ʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ 5-ʜʥʝʚʥʳʤ 

ʦʪʨʝʟʢʘʤ ʧʦʣʫʯʝʥ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʩ 

28 ʤʘʷ ʜʦ 10 ʠʶʣʷ 2025 ʛ. ʠ ʟʘʢʨʝʧʣʝʥ ʚ ʩʪʘ-

ʪʴʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʠʶʣʷ 

(ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2025ʙ). ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ 

ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʠ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ɹʈʉ, ʩ ʵʧʠʟʦʜʘʤʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʚʘʨʠʘʮʠʡ 

ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʠ 184, ʩʚʷʟʘʥʥʳʭ 

ʣʠʙʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʩʞʘʪʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ 

ʨʘʟʣʦʤʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʨʘʩ-

ʪʷʞʝʥʠʷ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫ-

ʧʝʥʴʶ (ʪ.ʝ. ʚ ʦʩʠ ɹʈʉ), ʣʠʙʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ 

ʨʘʩʪʷʞʝʥʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ ʧʨʠ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦʤ ʫʩʠʣʝʥʠʠ ʨʘʩʪʷʞʝʥʠʷ ʧʦʜ ʂʫʣ-

ʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʢʣʠʢʦʚ ʆɺʇ ʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʟʥʳʭ ʯʘʩʪʝʡ 

ɹʈʉ ʧʨʠ ʩʞʘʪʠʠ ʠ ʨʘʩʪʷʞʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ ï ʧʦʜ ʩʪ. 9 (ʘ) ʠ ʧʨʠ ʢʦʤʧʝʥ-

ʩʘʮʠʠ ʠ ʫʩʠʣʝʥʠʠ ʨʘʩʪʷʞʝʥʠʷ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ ï ʧʦʜ ʩʪ. 184 (ʙ). ɿʜʝʩʴ ʠ 

ʜʘʣʝʝ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ɹʈʉ ʜʘʝʪʩʷ ʮʚʝʪʦʤ: ʥʘ ʚʦʩʪʦʢʝ ï ʢʨʘʩʥʳʤ, ʚ ʮʝʥʪʨʝ ï ʨʦ-

ʟʦʚʳʤ, ʥʘ ʟʘʧʘʜʝ ï ʤʘʣʠʥʦʚʳʤ. ʉʞʘʪʠʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ, ʨʘʩʪʷʞʝʥʠʝ ï ʩʠʥʠʤ. 

Fig. 2. Schematic diagrams interpreting responses of the ORP to earthquakes in different parts of the 

BRS during crustal compression and extension in the Obruchev Fault ï under station 9 (a) and during 

compensation and amplification of extension beneath the Kultuk tectonic step ï under station 184 (ʙ). 

From here on, information on BRS earthquakes is color-coded: red in the east, pink in the center, and 

crimson in the west. Compression is shown in green, extension in blue. 

ɻʨʘʬʠʢʠ ʆɺʇ ʩʦʚʤʝʱʘʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩ 

ʛʨʘʬʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʚʦ ʚʨʝʤʷ 

ʧʨʦʢʘʯʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʢʚʘʞʠʥ ʤʦʞʝʪ ʤʝ-

ʥʷʪʴʩʷ, ʣʠʙʦ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ. ʇʨʦʢʘʯʢʘ 

ʤʦʞʝʪ ʦʪʨʘʞʘʪʴʩʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʆɺʇ, ʧʦ-

ʵʪʦʤʫ ʛʨʘʬʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʘʨʠʘʮʠʡ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ, ʧʦʣʝʟʥʘʷ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ 
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ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʘʥʥʳʭ. ʀʟ-

ʤʝʨʝʥʠʷ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʚʦʜʷʪʩʷ ʩ 

ʩʠʣʴʥʦʡ ʧʨʦʢʘʯʢʦʡ ʩʢʚʘʞʠʥʳ ʩʪ. 9 ʠ ʙʦʣʝʝ 

ʩʣʘʙʦʡ ï ʩʪ. 184. ʈʘʟʥʠʮʘ ʚ ʧʨʦʢʘʯʢʝ ʩʢʚʘʞʠʥ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʚʘʨʠʘʮʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ɺʘʨʠʘʮʠʠ ʨʅ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʚʳʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʢʠʩ-

ʣʦʪʥʦ-ʱʝʣʦʯʥʳʭ ʧʝʨʝʭʦʜʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚʳʭʦ-

ʜʷʱʝʛʦ ʟʘ ʨʘʤʢʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʝʨʘʪʠʚ-

ʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʆɺʇ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʦʮʝʥʢʫ ʩʝʡʩʤʦʛʝʥʥʳʭ ʜʝ-

ʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʇʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʚʫʭ ʩʢʚʘʞʠʥ ʂʫʣ-

ʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʩ ʷʥʚʘʨʷ ʜʦ ʥʘʯʘʣʘ ʤʘʨʪʘ 

2025 ʛ. ʚʳʷʚʣʝʥ ʦʩʥʦʚʥʦʡ ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ 

ʬʘʢʪʦʨ ʚʦʟʤʫʱʝʥʠʡ ʆɺʇ ʤʘʛʥʠʪʥʳʤʠ ʙʫ-

ʨʷʤʠ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʭ. 

ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʨʘʟʥʦʤ ʭʘʨʘʢʪʝʨʝ ʩʦʦʪʥʦʰʝ-

ʥʠʡ ʆɺʇ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʠ ʩ ʣʫʥʥʦ-ʩʦʣ-

ʥʝʯʥʳʤʠ ʧʨʠʣʠʚʘʤʠ ʠ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ 

ʧʨʦʷʚʣʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 2025 ʛ., ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ 2024 ʛ. (ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2025ʘ). ɺʳ-

ʧʦʣʥʝʥʥʳʡ ʦʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʦ 

ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʩ 28 ʤʘʷ ʜʦ 10 ʠʶʣʷ 

2025 ʛ. ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʘʨʠ-

ʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢ ʩʝʡʩʤʦʛʝʥʥʳʤ 

ʜʝʬʦʨʤʘʮʠʷʤ ʟʝʤʥʦʡ ʢʦʨʳ (ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 

2025ʙ). ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʦʙʦʩʥʦʚʘʪʴ 

ʥʦʚʦʝ ʷʚʣʝʥʠʝ ʚ ɹʈʉ ï ʧʨʦʷʚʣʝʥʠʝ ʩʝʡʩʤʠʯʝ-

ʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ, ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʗɹɻʂ ʠ ʉʄʉʀɸʂ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʙ-

ʩʪʘʥʦʚʦʢ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʫʩʣʦ-

ʚʠʷʭ ʩʞʘʪʠʷ ʠʣʠ ʨʘʩʪʷʞʝʥʠʷ ʥʘ ʂʫʣʪʫʢʩʢʦʤ 

ʧʦʣʠʛʦʥʝ (ʨʠʩ. 2) ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʚʨʝʤʝʥ-

ʥʦʤ ʠʥʪʝʨʚʘʣʝ (ʩ 29 ʘʧʨʝʣʷ ʜʦ 19 ʘʚʛʫʩʪʘ 2025 

ʛ.). 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 
ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʨʷʜʘ ʆɺʇ ʚ 
ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ 

29 ʘʧʨʝʣʷ ï 05 ʤʘʷ 

ʅʘ ʩʪ. 9 ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʆɺʇ 

ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʘ ʚʨʝʤʝʥʥʦʡ ʦʩʠ, ʪʦʛʜʘ ʢʘʢ 

ʚʝʨʭʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʩʣʝʛʢʘ ʧʦʜʥʠʤʘ-

ʝʪʩʷ ʠ ʧʣʘʚʥʦ ʩʥʠʞʘʝʪʩʷ ʢ ʢʦʥʮʫ ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ. ʆɺʇ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʨʦʢʘʯʢʝ 

ʩʢʚʘʞʠʥʳ, ʦʪʨʘʞʘʷ ʫʩʣʦʚʠʷ ʩʞʘʪʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ. ɺʦ ʚʨʝʤʷ ʂʘ-

ʤʝʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 29 ʘʧʨʝʣʷ ʚ ʮʝʥʪʨʝ 

ɹʈʉ ʩʞʘʪʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʩʣʘʙʦ ʠ ʚʦʟʨʘʩʪʘʝʪ ʩ 

30 ʘʧʨʝʣʷ ʜʦ 02 ʤʘʷ ʧʨʠ ʯʝʨʝʜʦʚʘʥʠʠ ʜʚʫʭ 

ʍʫʙʩʫʛʫʣʴʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘʧʘʜʘ ʠ ʋʜʦ-

ʢʘʥʩʢʦʛʦ, ʋʤʭʝʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʦʩʪʦʢʘ 

ɹʈʉ. 05 ʤʘʷ ʘʤʧʣʠʪʫʜʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʩʦʢʨʘ-

ʱʘʝʪʩʷ ʧʨʠ ʥʠʟʢʦʤ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ, ʦʪʨʘʞʘʶʱʝʤ ʫʩʣʦʚʠʷ ʨʘʩʪʷʞʝʥʠʷ ʟʝʤ-

ʥʦʡ ʢʦʨʳ. 

ʅʘ ʩʪ. 184 ʚʝʨʭʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʆɺʇ 

ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʘ ʚʨʝʤʝʥʥʦʡ ʦʩʠ, ʪʦʛʜʘ ʢʘʢ 

ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʦʙʦʟʥʘʯʘʝʪ ʛʣʫʙʦ-

ʢʠʝ ʤʠʥʠʤʫʤʳ ʆɺʇ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʩʪʷʞʝ-

ʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝ-

ʩʢʦʡ ʩʪʫʧʝʥʴʶ, ʠ ʦʪʨʝʟʢʠ ʤʘʣʳʭ ʘʤʧʣʠʪʫʜ, ʥʘ 

ʢʦʪʦʨʳʭ ʵʬʬʝʢʪ ʩʞʘʪʠʷ ʢʦʤʧʝʥʩʠʨʫʝʪ ʨʘʩʪʷ-

ʞʝʥʠʝ. ɺʩʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨ-

ʚʘʣʘ 29 ʘʧʨʝʣʷ ï 02 ʤʘʷ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʦʪʨʝʟ-

ʢʘʭ ʤʘʣʳʭ ʘʤʧʣʠʪʫʜ ʆɺʇ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʵʪʦ ʚʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʩʞʠʤʘʶʱʠʤʠ ʫʩʠʣʠʷʤʠ ʚ ʢʦʨʝ. ɿʝʤʣʝ-

ʪʨʷʩʝʥʠʶ 05 ʤʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʦʢʠʡ ʤʠ-

ʥʠʤʫʤ ʆɺʇ ʩʪ. 184. ʋʩʠʣʝʥʠʝ ʨʘʩʪʷʞʝʥʠʷ 

ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʩʪʫʧʝʥʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʘʩ-

ʪʷʞʝʥʠʝʤ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ (ʨʠʩ. 3). 

ɿʝʤʣʝʪʨʷʩʝʥʠʷ 29 ʘʧʨʝʣʷ ï 02 ʤʘʷ ʨʘʟʥʳʭ 

ʯʘʩʪʝʡ ɹʈʉ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ 

ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʋʤʭʝʡ-

ʩʢʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ 05 ʤʘʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʨʘʩʪʷʞʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ. 
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ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 29 ʘʧʨʝʣʷ ʜʦ 05 

ʤʘʷ 2025 ʛ. ʥʘ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʵʪʠʭ ʞʝ 

ʩʪʘʥʮʠʷʭ (ʚ, ʛ). ʍʋ, ʋɼ, ʋʄ ï ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʍʫʙʩʫʛʫʣʴʩʢʦʛʦ, ʋʜʦʢʘʥʩʢʦʛʦ ʠ 

ʋʤʭʝʡʩʢʦʛʦ ʢʣʘʩʪʝʨʦʚ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ɹʈʉ ʩ ʩʘʡʪʘ (ʂʘʨʪʘé, 2025). 

Fig. 3. Diagram of ORP groundwater variations from April 29 to May 5, 2025 at station 9 (a) and station 

184 (ʙ) in comparison with variations in water temperature at the same stations (ʚ, ʛ). ʍʋ, ʋɼ, ʋʄ ï 

Khuvsgul, Udokan, and Umkhey clusters of earthquakes, respectively. From here on, the BRS earth-

quakes are designated from the site (Mapé, 2025). 

05 ï 11 ʤʘʷ 

ʅʘ ʩʪ. 9 ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʆɺʇ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ʚʨʝʤʝʥʠ. 

ɺʝʨʭʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʧʦʜʥʠʤʘʝʪʩʷ 06 

ʤʘʷ ʚ ʩʚʷʟʠ ʩ ʧʨʦʢʘʯʢʦʡ ʩʢʚʘʞʠʥʳ ʠ ʜʦ 10 ʤʘʷ 

ʦʙʨʘʟʫʝʪ ʧʣʘʪʦ, ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʷʩʴ ʢ 11 ʤʘʷ. 

ʅʘ ʩʪ. 184 ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʠʝ ʣʠ-

ʥʠʠ ʧʣʘʚʥʦ ʩʥʠʞʘʶʪʩʷ ʢ ʤʠʥʠʤʫʤʫ 07 ʤʘʷ 

(ʨʘʩʪʷʞʝʥʠʝ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʩʪʫʧʝʥʴʶ ʫʩʠ-

ʣʠʚʘʝʪʩʷ) ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʣʝʛʢʘ ʧʦʜʥʠʤʘ-

ʶʪʩʷ (ʨʘʩʪʷʞʝʥʠʝ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʩʪʫʧʝʥʴʶ 

ʚ ʮʝʣʦʤ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ). ʅʘ ʵʪʦʤ ʧʦʜʲʝʤʝ 

ʨʝʘʣʠʟʫʶʪʩʷ ʍʵʥʪʵʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ (ʍʅ) 

08 ʤʘʷ ʥʘ ʚʦʩʪʦʢʝ ɹʈʉ, ʆʨʣʠʢʩʢʦʝ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʝ (ʆʈ) 10 ʤʘʷ ʥʘ ʟʘʧʘʜʝ ɹʈʉ ʠ ʋʤʭʝʡʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ (ʋʄ) 11 ʤʘʷ ʥʘ ʚʦʩʪʦʢʝ ɹʈʉ. 

ɺʩʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 
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ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʝ ʦʪʨʝʟʢʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʩʪ. 184, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʝʥʩʘʮʠʠ 

ʨʘʩʪʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ. 

ʇʦʩʣʝ ʦʜʠʥʦʯʥʦʛʦ ʋʤʭʝʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ 05 ʤʘʷ, ʨʝʘʣʠʟʫʶʱʝʛʦʩʷ ʧʨʠ ʨʘʩʪʷʞʝ-

ʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ 08ï11 ʤʘʷ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʩʞʘʪʠʷ. 

 

 

ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 05 ʜʦ 11 ʤʘʷ 

2025 ʛ. ʥʘ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʵʪʠʭ ʞʝ 

ʩʪʘʥʮʠʷʭ (ʚ, ʛ). ʋʄ ï ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʋʤʭʝʡʩʢʦʛʦ ʢʣʘʩʪʝʨʘ (ʩʝʚʝʨ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ). ʍʅ ï 

ʍʵʥʪʵʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. ʆʈ ï ʆʨʣʠʢʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 4. Diagram of ORP groundwater variations in May 05ï11, 2025 at station 9 (a) and station 184 (ʙ) 

in comparison with variations in water temperature at the same stations (ʚ, ʛ). ʋʄ ï earthquake of the 

Umkhei cluster (north of the Barguzin Valley). ʍʅ ï Khentey earthquake. ʆʈ ï Orlik earthquake. 

11 ï 23 ʤʘʷ 

ʇʦʩʣʝ ʋʤʭʝʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʩʞʘʪʠʷ ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʆɺʇ 

ʩʪ. 9 ʧʦʜʥʠʤʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 13 ʤʘʷ 

(ʫʩʠʣʠʚʘʝʪʩʷ ʩʞʘʪʠʝ) ʠ ʦʩʪʘʝʪʩʷ ʚ ʪʘʢʦʤ ʧʦ-

ʣʦʞʝʥʠʠ. ʂʦʣʝʙʘʥʠʷ ʆɺʇ ʩ ʚʳʯʝʨʯʠʚʘʥʠʝʤ 

ʤʠʥʠʤʫʤʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʚʘʟʠʧʝʨʠʦ-

ʜʠʯʝʩʢʦʤ ʧʨʦʷʚʣʝʥʠʠ ʨʘʩʪʷʞʝʥʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ ʥʘ ʬʦʥʝ ʩʞʘʪʠʷ (ʨʠʩ. 5). ʇʨʠ ʧʦʚʳʰʝʥ-

ʥʳʭ ʟʥʘʯʝʥʠʷʭ ʆɺʇ (ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ) 18 

ʤʘʷ ʧʨʦʠʩʭʦʜʠʪ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʋɼ2 ʩ ʧʦʚʳ-

ʰʝʥʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ, ʧʦʩʣʝ 
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ʢʦʪʦʨʦʛʦ ʆɺʇ ʩʥʠʞʘʝʪʩʷ (ʫʩʠʣʠʚʘʝʪʩʷ ʨʘʩʪʷ-

ʞʝʥʠʝ). ʇʨʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ 

ʫʩʣʦʚʠʡ ʥʘ ʜʚʫʭ ʩʪʘʥʮʠʷʭ 21 ʤʘʷ ʨʝʘʣʠʟʫʝʪʩʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʋɼ3 (ʨʠʩ. 6). 

ʋʤʭʝʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 11 ʤʘʷ ʠ ʋʜʦ-

ʢʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ (ʋɼ2) 18 ʤʘʷ 

ʦʪʚʝʯʘʶʪ ʩʞʘʪʠʶ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʣʝʜʫʶʱʝʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʋʜʦʢʘʥʩʢʦʤ ʢʣʘʩʪʝʨʝ (ʋɼ3) 

21 ʤʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʪʷʞʝʥʠʶ. 

 

 

ʈʠʩ. 5. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 11 ʜʦ 17 ʤʘʷ 

2025 ʛ. ʥʘ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʵʪʠʭ ʞʝ 

ʩʪʘʥʮʠʷʭ (ʚ, ʛ). 

Fig. 5. Diagram of ORP groundwater variations in May 11ï17, 2025 at station 9 (a) and station 184 (ʙ) 

in comparison with variations in water temperature at the same stations (ʚ, ʛ). 
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ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 17 ʜʦ 23 ʤʘʷ 

2025 ʛ. ʥʘ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʵʪʠʭ ʞʝ 

ʩʪʘʥʮʠʷʭ (ʚ, ʛ). ʋɼ ï ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʋʜʦʢʘʥʩʢʦʛʦ ʢʣʘʩʪʝʨʘ. ʍɼ ï ʍʘʤʘʨʜʘʙʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 6. Diagram of ORP groundwater variations in May 17ï23, 2025 at station 9 (a) and station 184 (ʙ) 

in comparison with variations in water temperature at the same stations (ʚ, ʛ). ʋɼ ï Udokan cluster 

earthquake. ʍɼ ï Hamar-Daban earthquake. 

23 ï 31 ʤʘʷ 

ʆʪʢʣʠʢʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʙʦʟʥʘʯʘʶʪ 

ʤʘʢʩʠʤʫʤ ʥʘ ʩʪ. 9 (ʠʤʧʫʣʴʩ ʩʞʘʪʠʷ ʚ ʆʙʨʫ-

ʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ) ʧʝʨʝʜ ɹʫʛʫʣʴʜʝʡʩʢʠʤ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʝʤ ʠ ʤʠʥʠʤʫʤ ʥʘ ʩʪ. 184 (ʠʤʧʫʣʴʩ 

ʨʘʩʪʷʞʝʥʠʷ ʥʘ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʩʪʫʧʝʥʠ) ʧʦʩʣʝ ʥʝʛʦ (ʨʠʩ. 7). ʅʘʯʘʣʴʥʘʷ ʨʝʘʢ-

ʮʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʩʞʘʪʠʝ ʟʝʤʥʦʡ ʢʦʨʳ 

ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟ-

ʣʦʤʝ ʧʦʜ ʩʪ. 9 ʩʤʝʥʷʝʪʩʷ ʨʝʘʢʮʠʝʡ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦʩʣʝ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷ ʧʦʜ ʩʪ. 184 ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝ-

ʩʢʦʡ ʩʪʫʧʝʥʠ. ʆʪʢʣʠʢʠ ʆɺʇ ʵʪʠʭ ʩʪʘʥʮʠʡ ʥʝ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɿʝʤʣʝʪʨʷʩʝ-

ʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʞʜʫ ʦʪʢʣʠʢʘʤʠ ʆɺʇ ʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʦʢʦʤʫ ʤʠʥʠʤʫʤʫ ʩʪ. 184. 

ɹʫʛʫʣʴʜʝʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 27 ʤʘʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʦʪ ʩʞʘʪʠʷ ʢ ʨʘʩʪʷ-

ʞʝʥʠʶ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. 

ɺʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʛʣʘʚʥʳʝ ʦʪʢʣʠʢʠ 

ʆɺʇ ʩʪʘʥʮʠʡ 9 ʠ 184 ʥʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʧʦʧʘʜʘʝʪ ʥʘ 

ʛʣʫʙʦʢʠʡ ʤʠʥʠʤʫʤ ʩʪ. 184, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʵʧʠʟʦʜʝ ʨʘʩʪʷʞʝʥʠʷ. 
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ʈʠʩ. 7. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 23 ʜʦ 31 ʤʘʷ 

2025 ʛ. ʥʘ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʵʪʠʭ ʞʝ 

ʩʪʘʥʮʠʷʭ (ʚ, ʛ). ɹʋɻ ï ɹʫʛʫʣʴʜʝʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 7. Diagram of ORP groundwater variations in May 23ï31, 2025 at station 9 (a) and station 184 (ʙ) 

in comparison with variations in water temperature at the same stations (ʚ, ʛ). ɹʋɻ ïBuguldeika earth-

quake. 

30 ʤʘʷ ï 03 ʠʶʥʷ 

ɺ ʥʘʯʘʣʝ ʠʥʪʝʨʚʘʣʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 

184 ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʛʣʫʙʦʢʠʝ ʤʠʥʠʤʫʤʳ 

ʆɺʇ (ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʩʪʫʧʝʥʴ  ʁʬʠʢʩʠʨʫʝʪʩʷ 

ʵʧʠʟʦʜʠʯʝʩʢʦʝ ʨʘʩʪʷʞʝʥʠʝ). 01 ʠʶʥʷ ʛʣʫʙʦ-

ʢʠʝ ʤʠʥʠʤʫʤʳ ʩʤʝʥʷʶʪʩʷ ʩʣʘʙʳʤʠ ʢʦʣʝʙʘ-

ʥʠʷʤʠ ʆɺʇ (ʨʘʩʪʷʞʝʥʠʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʩʞʠʤʘʶʱʠʤʠ ʫʩʠʣʠʷʤʠ). ɺ ʵʪʦʪ ʞʝ ʜʝʥʴ ʚ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ 

ʧʦʜʲʝʤ ʆɺʇ (ʚ ʧʨʦʢʘʯʢʝ ʩʢʚʘʞʠʥʳ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʩʞʘʪʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʆʙ-

ʨʫʯʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝ-

ʥʠʝʤ ʝʛʦ ʟʥʘʯʝʥʠʡ (ʨʝʣʘʢʩʘʮʠʝʡ ʚʳʟʚʘʥʥʦʛʦ 

ʚʦʟʤʫʱʝʥʠʷ) (ʨʠʩ. 8). 

ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ 01 ʠ 02 ʠʶʥʷ 

(ʉʝʣʝʥʛʠʥʩʢʦʝ ʠ ʋʜʦʢʘʥʩʢʦʝ). ʇʝʨʚʦʝ ʠʟ ʥʠʭ 

(ʉʝʣʝʥʛʠʥʩʢʦʝ) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣ ʨʘʩ-

ʪʷʞʝʥʠʷ ʢʦʨʳ (ʠʥʪʝʨʚʘʣ ʩʥʠʞʝʥʠʷ ʆɺʇ) ʥʘ 

ʦʙʝʠʭ ʩʪʘʥʮʠʷʭ. ɺʪʦʨʦʝ (ʋʜʦʢʘʥʩʢʦʝ) 
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ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʦʙʱʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩ-

ʪʘʥʠʶ ʨʦʣʠ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʆʙʨʫ-

ʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ (ʠʥʪʝʨʚʘʣʫ ʚʳʩʦʢʦʛʦ ʆɺʇ 

ʩʪ. 9) ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʨʘʩʪʷʞʝʥʠʷ ʧʦʜ ʂʫʣʪʫʢ-

ʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ (ʠʥʪʝʨʚʘʣʫ ʩ 

ʩʦʢʨʘʪʠʚʰʝʡʩʷ ʘʤʧʣʠʪʫʜʦʡ ʆɺʇ ʢʦʣʝʙʘʥʠʡ 

ʩʪ. 184). ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʧʦʜʲʝʤʦʤ ʆɺʇ 

ʩʪ. 9 ʩʣʝʜʫʶʪ ʜʚʘ ʩʣʘʙʳʭ ʤʠʥʠʤʫʤʘ, ʢʦʪʦʨʳʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʋʜʦʢʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʆɺʇ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʆɺʇ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. 

ɺʦ ʚʨʝʤʷ ʉʝʣʝʥʛʠʥʩʢʦʛʦ ʠ ʋʜʦʢʘʥʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ 01 ʠ 02 ʠʶʥʷ ʦʪʢʣʠʢʠ ʆɺʇ 

ʩʪʘʥʮʠʡ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʝʘʣʠʟʘ-

ʮʠʶ ʉʝʣʝʥʛʠʥʩʢʦʛʦ ʠ ʋʜʦʢʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʫʩʣʦʚʠʡ ʨʘʩʪʷʞʝʥʠʷ 

(ʉʝʣʝʥʛʠʥʩʢʦʝ ʩʦʙʳʪʠʝ) ʢ ʫʩʣʦʚʠʷʤ ʩʞʘʪʠʷ 

ʟʝʤʥʦʡ ʢʦʨʳ (ʋʜʦʢʘʥʩʢʦʝ ʩʦʙʳʪʠʝ) ʥʘ ʂʫʣ-

ʪʫʢʩʢʦʤ ʧʦʣʠʛʦʥʝ. 

 

ʈʠʩ. 8. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 30 ʤʘʷ ʜʦ 03 

ʠʶʥʷ 2025 ʛ. ʥʘ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʵʪʠʭ 

ʞʝ ʩʪʘʥʮʠʷʭ (ʚ, ʛ). ʉɽʃ ï ʉʝʣʝʥʛʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 8. Diagram of ORP groundwater variations in May 30 ïJune 03, 2025 at station 9 (a) and station 

184 (ʙ) in comparison with variations in water temperature at the same stations (ʚ, ʛ). ʉɽʃ ï Selenga 

earthquake. 
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03 ï 07 ʠʶʥʷ 

ɺ ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 4 ʠʶʥʷ ʧʨʦ-

ʠʩʭʦʜʠʪ ɹʫʩʠʡʥʛʦʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʫʤʝ-

ʨʝʥʥʦʡ ʩʠʣʳ (K = 12.7) ʠ 7 ʠʶʥʷ ï ʤʝʥʝʝ ʩʠʣʴ-

ʥʦʝ ʋʰʢʘʥʴʝ (K = 11.9). ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʦʪ ʥʘʯʘʣʴʥʦʛʦ ɹʫʛʫʣʴʜʝʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʩʝʨʠʠ (ɹʫʛ, ʉʝʣ, ʋʜ) ʜʦ ʥʘʯʘʣʴʥʦʛʦ ɹʫʩʠʡʥ-

ʛʦʣʴʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʝʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 8 

ʜʥʝʡ 9 ʯ. ʇʦʚʳʰʝʥʥʘʷ ʩʠʣʘ ɹʫʩʠʡʥʛʦʣʴʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʋʰʢʘʥʴʠʤ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʝ 

ʩʝʡʩʤʦʛʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʟʘʧʘʜʝ ɹʈʉ (ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 

2025ʙ). 

ʅʘ ʩʪ. 184 ʚʦʟʤʫʱʝʥʠʷ ʆɺʇ ʚ ʚʠʜʝ ʤʠʥʠ-

ʤʫʤʦʚ ʧʨʝʜʰʝʩʪʚʫʶʪ ɹʫʛʫʣʴʜʝʡʩʢʦʤʫ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʶ, ʧʨʦʠʟʦʰʝʜʰʝʤʫ 4 ʠʶʥʷ ʚ 18 ʯ. 23 

ʤʠʥ. ʄʠʥʠʤʫʤ 4 ʠʶʥʷ (ʩʥʠʞʝʥʠʝ ʆɺʇ ʦʪ 388 

ʜʦ 380 ʤɺ) ʠʥʠʮʠʠʨʫʝʪʩʷ ʚ 05 ʯ. 38 ʤʠʥ. (ʟʘ 

12 ʯ. 58 ʤʠʥ. ʜʦ ɹʫʩʠʡʥʛʦʣʴʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ). ʄʠʥʠʤʫʤ 6 ʠʶʥʷ (ʩʥʠʞʝʥʠʝ ʆɺʇ ʦʪ 

391 ʜʦ 381 ʤɺ) ʠʥʠʮʠʠʨʫʝʪʩʷ ʚ 05 ʯ. 52 ʤʠʥ. 

(ʟʘ 28 ʯ. 44 ʤʠʥ. ʜʦ ʋʰʢʘʥʴʝʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʝʛʦ 7 ʠʶʥʷ ʚ 10 ʯ. 36 ʤʠʥ.). 

ʅʘ ʩʪ. 9 ʦʩʦʙʳʭ ʚʦʟʤʫʱʝʥʠʡ ʆɺʇ ʧʝʨʝʜ 

ɹʫʩʠʡʥʛʦʣʴʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 04 ʠʶʥʷ 

2025 ʛ. ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺʦʟʤʫʱʝʥʠʷ ʆɺʇ 

ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʣʝ ʥʝʛʦ. ʕʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

ʥʘʯʠʥʘʝʪʩʷ ʚ 18 ʯ. 23 ʤʠʥ., ʘ ʚʦʟʤʫʱʝʥʠʝ 

ʆɺʇ ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ 11 ʤʠʥ. (ʚ 13 ʯ. 34 

ʤʠʥ.). ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʩʪ. 9 ʜʦ ʵʧʠʮʝʥʪʨʘ ɹʫ-

ʩʠʡʥʛʦʣʴʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 365 

ʢʤ. ɽʩʣʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʟʘʧʘʟʜʳʚʘʥʠʝ 

ʥʘʯʘʣʘ ʚʦʟʤʫʱʝʥʠʷ ʆɺʇ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʠʭʦʜʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ, ʝʝ ʩʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪ ʵʧʠʮʝʥʪʨʘ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ ʜʦ ʩʪʘʥʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ (0.55 

ʢʤ/ʩʝʢ) ʙʳʣʘ ʷʚʥʦ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ. ʄʳ ʧʨʝʜʧʦʣʘ-

ʛʘʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬ-

ʬʝʢʪ ʧʨʝʣʦʤʣʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʠʭʦʜʘ ʵʪʦʡ ʚʦʣʥʳ ʪʨʝʙʫʝʪ 

ʦʪʜʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ɺʦʟʤʫʱʝʥʠʝ, 

ʚʢʣʶʯʘʶʱʝʝ 3 ʤʠʥʠʤʫʤʘ ʆɺʇ, ʧʨʦʜʦʣʞʘ-

ʝʪʩʷ 25 ʯ. 36 ʤʠʥ (ʟʘʚʝʨʰʘʝʪʩʷ 05 ʠʶʥʷ ʚ 20 

ʯ. 10 ʤʠʥ.). ʇʝʨʚʳʡ ʤʠʥʠʤʫʤ ʦʙʦʟʥʘʯʘʝʪ ʧʘ-

ʜʝʥʠʝ ʆɺʇ ʦʪ 351 ʜʦ 347 ʤɺ, ʚʪʦʨʦʡ ï ʦʪ 352 

ʜʦ 247 ʤɺ, ʪʨʝʪʠʡ ï ʦʪ 351 ʜʦ 244 ʤɺ (ʨʠʩ. 9). 

ʉʫʜʷ ʧʦ ʚʘʨʠʘʮʠʷʤ ʆɺʇ 04 ʠ 07 ʠʶʥʷ 2025 

ʛ., ʂʫʣʪʫʢʩʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʫʧʝʥʴ ʦʩʝʚʦʡ 

ʯʘʩʪʠ ɹʈʉ (ʩʪ. 184) ʚʭʦʜʠʪ ʚ ʨʝʟʦʥʘʥʩ ʩ ʛʣʘʚ-

ʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʪʨʘʞʘʶ-

ʱʠʤʠʩʷ ʚ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ (K 

= 11.9ï12.7), ʪʦʛʜʘ ʢʘʢ ʢʨʘʝʚʦʡ ʆʙʨʫʯʝʚʩʢʠʡ 

ʨʘʟʣʦʤ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ (ʩʪ. 9) 

ʪʘʢʞʝ ʷʚʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʨʦʠʟʦʰʝʜʰʝʝ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʝ ʤʠʥʠʤʫʤʘʤʠ ʠ ʤʘʢʩʠʤʫʤʘʤʠ 

ʆɺʇ 04 ʠ 05 ʠʶʥʷ, ʥʦ ʣʠʰʴ ʧʦʩʪʬʘʢʪʫʤ (ʨʠʩ. 

9). ʇʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 07 ʠʶʥʷ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʟʘʤʝʪʥʦʝ ʧʦʜʥʷʪʠʝ ʆɺʇ ʩʪ. 9 ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʦʢʘʯʢʠ ʩʢʚʘʞʠʥʳ ʥʘ ʬʦʥʝ ʩʞʘʪʠʷ ʟʝʤ-

ʥʦʡ ʢʦʨʳ ʆʙʨʫʯʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ɹʫʩʠʡʥʛʦʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 04 ʠʶʥʷ 

ʧʦʚʳʰʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 

(ʂ=12.7) ʥʘ ʟʘʧʘʜʝ ɹʈʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʩʪʷʞʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʂʫʣʪʫʢʩʢʦʤ 

ʧʦʣʠʛʦʥʝ, ʪʦʛʜʘ ʢʘʢ ʩʣʝʜʫʶʱʝʝ ʟʘ ʥʠʤ 07 

ʠʶʥʷ ʙʦʣʝʝ ʩʣʘʙʦʝ ʋʰʢʘʥʴʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

ʮʝʥʪʨʘ ɹʈʉ (ʂ=11.9) ï ʧʝʨʝʭʦʜʦʤ ʢ ʩʞʘ-

ʪʠʶ. 
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ʈʠʩ. 9. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 03 ʜʦ 07 ʠʶʥʷ 

2025 ʛ. ʥʘ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʵʪʠʭ ʞʝ 

ʩʪʘʥʮʠʷʭ (ʚ, ʛ). ʋʐ ï ʋʰʢʘʥʴʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 9. Diagram of ORP groundwater variations in June 03ï07, 2025 at station 9 (a) and station 184 (ʙ) 

in comparison with variations in water temperature at the same stations (ʚ, ʛ). ʋʐ ï Ushkanye earth-

quake. 

07 ï 11 ʠʶʥʷ 

ʈʘʟʣʠʯʠʝ ʚ ʧʦʢʘʟʘʥʠʷʭ ʆɺʇ ʩʪʘʥʮʠʡ 9 ʠ 
184 ʩʦʭʨʘʥʷʝʪʩʷ. ʅʘ ʩʪ. 184 07 ʠʶʥʷ ʠ ʙʦʣʴ-
ʰʫʶ ʯʘʩʪʴ ʩʫʪʦʢ 08 ʠʶʥʷ ʚʦʟʤʫʱʝʥʠʷ ʆɺʇ 
ʦʪʩʫʪʩʪʚʫʶʪ. ʇʝʨʚʳʡ ʤʠʥʠʤʫʤ ʥʘʙʣʶʜʘʝʪʩʷ 
08 ʠʶʥʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 18 ʯ. 40 ʤʠʥ. ʜʦ 19 ʯ. 
30 ʤʠʥ., ʚʪʦʨʦʝ ï 09 ʠʶʥʷ ʦʪ 04 ʯ. 14 ʤʠʥ. ʜʦ 
08 ʯ. 20 ʤʠʥ., ʪʨʝʪʴʝ ï 10 ʠʶʥʷ ʦʪ 01 ʯ. 44 ʤʠʥ. 
ʜʦ 08 ʯ. 20 ʤʠʥ., ʯʝʪʚʝʨʪʦʝ ï 11 ʠʶʥʷ ʦʪ 04 ʯ. 
20 ʤʠʥ. ʜʦ 11 ʯ. 10 ʤʠʥ. ʇʝʨʚʳʝ ʜʚʘ 

ʚʦʟʤʫʱʝʥʠʷ (08 ʠ 09 ʠʶʥʷ) ï ʩʣʘʙʳʝ, ʜʚʘ ʧʦ-
ʩʣʝʜʥʠʝ (10 ʠ 11 ʠʶʥʷ) ï ʙʦʣʝʝ ʩʠʣʴʥʳʝ. 
ɺʦ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʧʦʧʘʜʘʶʪ ʪʨʠ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ: ʋʰʢʘʥʴʝ (K=11.9), ɼʝʣʴʪʦʚʦʝ 
(K=9.5) ʠ ɹʫʩʠʡʥʛʦʣʴʩʢʦʝ-2 (K=11.2) (ʨʠʩ. 
10). ʉʣʝʜʫʷ ʣʦʛʠʢʝ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʟʝʤ-
ʣʝʪʨʷʩʝʥʠʷʤʠ ʠ ʤʠʥʠʤʫʤʘʤʠ ʆɺʇ 03ï07 
ʠʶʥʷ (ʩʤ. ʨʠʩ. 9), ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʜʚʘ ʧʝʨʚʳʭ ʩʣʘʙʳʭ ʤʠʥʠʤʫʤʘ ʩʪ. 184 ʥʘ ʨʠʩ. 
10 ʧʨʝʜʰʝʩʪʚʫʶʪ ʩʣʘʙʦʤʫ ɼʝʣʴʪʦʚʦʤʫ ʟʝʤ-
ʣʝʪʨʷʩʝʥʠʶ (K=9.5), ʘ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʙʦʣʝʝ 
ʩʠʣʴʥʳʭ ï ʧʨʝʜʰʝʩʪʚʫʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
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ʙʦʣʝʝ ʩʠʣʴʥʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ ɹʫʩʠʡʥʛʦʣʴ-
ʩʢʦʤʫ-2 (K=11.2). 
ʅʘ ʩʪ. 9 07 ʠʶʥʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʢʘʯʢʘ 

ʩʢʚʘʞʠʥʳ, ʠʥʠʮʠʠʨʫʶʱʘʷ ʨʝʟʢʠʡ ʧʦʜʲʝʤ 
ʆɺʇ ʚ 21 ʯ. 24 ʤʠʥ., ʦʙʦʟʥʘʯʘʶʱʠʡ ʩʞʘʪʠʝ ʚ 
ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ. ʊʘʢʦʡ ʞʝ ʵʬʬʝʢʪ ʨʝʟ-
ʢʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʆɺʇ ʵʪʦʡ ʩʪʘʥʮʠʠ (ʩʞʘʪʠʝ 
ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ) ʠʥʠʮʠʠʨʫʝʪʩʷ 
ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʢʘʯʢʠ 11 ʠʶʥʷ ʚ 18 ʯ. 54 ʤʠʥ. 
ɼʨʫʛʠʭ ʟʘʤʝʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʛʨʘʬʠʢʝ 
ʆɺʇ ʩʪ. 9 ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʧʫʣʴʩ ʩʞʘʪʠʷ ʚ ʆʙʨʫ-

ʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʆɺʇ ʵʬʬʝʢʪʝ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʨʦʢʘʯʢʠ ʩʪ. 
9. ɹʝʟ ʧʨʦʢʘʯʢʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʵʪʦʡ ʩʢʚʘ-
ʞʠʥʳ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ 
ʩʝʡʩʤʦʛʝʥʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʟʝʤʥʦʡ ʢʦʨʳ 
ɹʈʉ, ʪʦʛʜʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʢʚʘʞʠʥʳ ʩʪ. 
184 ʦʪʢʣʠʢʠ ʆɺʇ ʷʨʢʦ ʚʳʨʘʞʝʥʳ ʚʥʝ ʨʝʞʠʤʘ 
ʧʨʦʢʘʯʢʠ, ʭʦʪʷ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʦʢʘʯʢʘ ʪʘʢʞʝ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʤʠʥʠʤʫʤʦʚ ʆɺʇ. 
ʋʰʢʘʥʴʝʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ 07 ʠʶʥʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʞʘʪʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢ-
ʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʪʦʛʜʘ ʢʘʢ ɼʝʣʴʪʦʚʦʤʫ ʠ ɹʫ-
ʩʠʡʥʛʦʣʴʩʢʦʤʫ-2 ï ʝʝ ʨʘʩʪʷʞʝʥʠʝ. 

 

ʈʠʩ. 10. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ 07ï11 ʠʶʥʷ 2025 ʛ. ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 (ʘ) ʠ ʩʪ. 

184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘʞʠʥʘʭ (ʚ, ʛ). ɼɽʃ ï ɼʝʣʴʪʦʚʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 10. Graphs of temporal variations of ORP on June 7ï11, 2025 in groundwater at stations 9 (a) and 

184 (b) in comparison with temperature variations at the same wells (ʚ, ʛ). ɼɽʃ ï Delta earthquake. 

11 ï 15 ʠʶʥʷ 2025 ʛ. 

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʠʩ-
ʭʦʜʷʪ ʜʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ï ɹʫʩʠʡʥʛʦʣʴʩʢʦʝ-2 

(K=11.2) ʠ ʂʳʨʝʥʩʢʦʝ (K=9.8), ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, 11 ʠ 12 ʠʶʥʷ. ʕʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʟʘ-
ʚʝʨʰʘʶʪ ʩʝʨʠʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ɹʈʉ, 
ʥʘʯʘʚʰʠʭʩʷ ʩ ɹʫʩʠʡʥʛʦʣʴʩʢʦʛʦ ʩʦʙʳʪʠʷ 04 
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ʠʶʣʷ. ʉʝʨʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ 7 ʜʥʝʡ 4 ʯ. (ʨʠʩ. 
11). 
ʇʝʨʚʦʝ ʠʟ ʥʠʭ (ɹʫʩʠʡʥʛʦʣʴʩʢʦʝ-2) ʨʝʘʣʠ-

ʟʫʝʪʩʷ 11 ʠʶʥʷ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ, 
ʚʪʦʨʦʝ (ʂʳʨʝʥʩʢʦʝ) ʧʨʦʠʩʭʦʜʠʪ 12 ʠʶʥʷ ʥʘ 
ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʩ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʥʠʤʫʤʘ 13 ʠʶʥʷ ʚ 10 ʯ. 24 
ʤʠʥ. (ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ ʧʦʩʣʝ ʩʞʘʪʠʷ 
ʧʨʦʷʚʣʷʝʪʩʷ ʨʘʩʪʷʞʝʥʠʝ). 
ʆɺʇ ʤʠʥʠʤʫʤʳ ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 184 (ʚ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢ-
ʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ ʜʝʡʩʪʚʫʝʪ ʨʘʩʪʷʞʝʥʠʝ) 
ʜʦ ʤʠʥʠʤʫʤʘ 14 ʠʶʥʷ ʚ 09 ʯ. 20 ʤʠʥ. ʈʝʞʠʤ 
ʨʘʩʪʷʞʝʥʠʷ ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʥʠʚʝʣʠʨʫʝʪʩʷ 14 
ʠʶʥʷ ʚ 09 ʯ. 30 ʤʠʥ., ʘ ʥʘ ʩʪ. 9 ʚ 19 ʯ. 00 ʤʠʥ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʨʠʘʮʠʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ 
ʚʦʜ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʦʤ ʦ ʪʦʤ, ʯʪʦ ʂʳʨʝʥ-
ʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 13 ʠʶʥʷ ʟʘʚʝʨʰʘʝʪ ʩʝʨʠʶ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ, ʥʘʯʠʥʘʷ ʩ ɹʫ-
ʩʠʡʥʛʦʣʴʩʢʦʛʦ (ɹʋʉ, ʂ=12.7) 04 ʠʶʥʷ ʜʦ 12 

ʠʶʥʷ. ɿʘ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ɹʋʉ, ʦʙʦʟʥʘʯʠʚ-
ʰʠʤʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʷʞʝʥʠʷ), ʩʣʝʜʫʝʪ ʧʝʨʝ-
ʩʪʨʦʡʢʘ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʦʜʠʥʦʯʥʦʛʦ ʟʝʤʣʝʪʨʷ-
ʩʝʥʠʡ ʋʐʂ (07 ʠʶʥʷ) ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ ʠ 
ʧʦʩʣʝʜʫʶʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ɼʝʣʴʪʦʚʦʛʦ, 
ɹʋʉ-2 ʠ ʂʳʨʝʥʩʢʦʛʦ) ï ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʷʞʝ-
ʥʠʷ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʟʝʤʥʦʡ 
ʢʦʨʝ ʂʫʣʪʫʢʩʢʦʡ ʩʪʫʧʝʥʠ ʧʦʩʣʝ 13 ʠʶʥʷ ʠ ʧʝ-
ʨʝʭʦʜʠʪ ʚ ʥʝʡʪʨʘʣʴʥʳʡ ʨʝʞʠʤ (ʨʝʞʠʤ ʢʦʤ-
ʧʝʥʩʘʮʠʠ ʨʘʩʪʷʞʝʥʠʷ) ʧʦʩʣʝ ʤʠʥʠʤʫʤʘ ʩʪ. 
184 14 ʠʶʥʷ 09 ʯ. 20 ʤʠʥ. ï 09 ʯ. 30 ʤʠʥ. 
ɼʦ 14 ʠʶʥʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʨʝʘʣʠʟʫʶʱʝʡʩʷ ʩʝʨʠʝʡ ʟʝʤʣʝ-
ʪʨʷʩʝʥʠʡ ʋʐʂ, ɼʝʣʴʪʦʚʦʛʦ, ɹʋʉ-2 ʠ ʂʳʨʝʥ-
ʩʢʦʛʦ 07ï12 ʠʶʥʷ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ɹʋʉ 
(ʂ=12.7) 04 ʠʶʥʷ. ɺʩʝ ʩʦʙʳʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫ-
ʶʪʩʷ ʨʘʩʪʷʞʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢ-
ʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʝʤʣʝʪʨʷʩʝ-
ʥʠʷ ʋʐʂ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʞʘ-
ʪʠʝ. 
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ʈʠʩ. 11. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ 11ï15 ʠʶʥʷ 2025 ʛ. ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 (ʘ) ʠ ʩʪ. 

184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʵʪʠʭ ʞʝ ʩʪʘʥʮʠʡ (ʚ, ʛ). ʂʓ ï ʂʳʨʝʥʩʢʦʝ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʝ. ʊɻ ï ʊʘʮʠʡʥʛʦʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 11. Graphs of time variations of redox potential on June 11ï15, 2025 in groundwater at station 9 

(a) and station 184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ʂʓ ï Kyren 

earthquake. ʊɻ ï Tatsiyngol earthquake. 

15 ï 19 ʠʶʥʷ 2025 ʛ. 

ɺ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʦʜʠʥʦʯʥʦʝ 

(ʋʜʦʢʘʥʩʢʦʝ) ʟʝʤʣʝʪʨʷʩʝʥʠʝ 17 ʠʶʥʷ 

(K=10.5). ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʝ ʩʝʡʩʤʠʯʝ-

ʩʢʦʝ ʩʦʙʳʪʠʝ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʩʝʨʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʝʙʦʣʴʰʠʤ ʘʩʝʡʩʤʠʯ-

ʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʜʣʠʚʰʠʤʩʷ 04 ʜʥʷ 10 ʯ. 

ɺ ʧʣʘʚʥʦ ʦʧʫʩʢʘʶʱʝʡʩʷ ʣʠʥʠʠ ʆɺʇ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʥʝ ʚʳʨʘʞʝʥʦ, 

ʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʤʠʥʠʤʫʤ ʆɺʇ 17 

ʠʶʥʷ 08 ʯ. 24 ʤʠʥ. ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 184, ʢʦ-

ʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ ʨʘʩʪʷʞʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ 

ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ. ɺ ʢʦʥʮʝ 

ʠʥʪʝʨʚʘʣʘ, 18 ʠ 19 ʠʶʥʷ, ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ 

ʩʪ. 9 ʧʨʦʠʩʭʦʜʷʪ ʚʦʟʤʫʱʝʥʠʷ ʆɺʇ, ʚʳʟʚʘʥ-

ʥʳʝ ʧʨʦʢʘʯʢʦʡ ʩʢʚʘʞʠʥʳ ʠ ʦʪʨʘʞʘʶʱʠʝ ʩʞʘ-

ʪʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ, ʪʦ-

ʛʜʘ ʢʘʢ ʚ ʤʠʥʠʤʫʤʘʭ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 

184 ʧʦ-ʧʨʝʞʥʝʤʫ ʦʪʨʘʞʘʝʪʩʷ ʛʦʩʧʦʜʩʪʚʫʶ-

ʱʝʝ ʨʘʩʪʷʞʝʥʠʝ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʩʪʫʧʝʥʠ (ʨʠʩ. 12). 

ʋʜʦʢʘʥʩʢʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ 17 ʠʶʥʷ ʧʦ-

ʧʨʝʞʥʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʪʷʞʝʥʠʝ ʟʝʤ-

ʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. 

 

ʈʠʩ. 12. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ 15ï19 ʠʶʥʷ 2025 ʛ. ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 (ʘ) ʠ ʩʪ. 

184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʵʪʠʭ ʞʝ ʩʪʘʥʮʠʡ (ʚ, ʛ). 
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Fig. 12. Graphs of ORP temporal variations on June 15ï19, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). 

19 ï 23 ʠʶʥʷ 2025 ʛ. 

ʇʦʩʣʝ 17 ʠʶʥʷ ʚ ɹʈʉ ʥʘʩʪʫʧʘʝʪ ʘʩʝʡʩʤʠʯ-
ʥʳʡ ʨʝʞʠʤ, ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʜʦ 25 ʠʶʥʷ. 
ʀʥʪʝʨʚʘʣ 19ï23 ʠʶʥʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝ-
ʜʠʥʫ ʵʪʦʛʦ ʘʩʝʡʩʤʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 
ʅʘ ʩʪ. 9 ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʠ ʧʦʜʲʝʤʘ ʠ ʦʧʫʩ-

ʢʘʥʠʷ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʞʘʪʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ 
ʨʘʟʣʦʤʝ. ʕʪʘ ʣʠʥʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʤʠ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʤʠ ʤʠʥʠʤʫʤʘʤʠ, 
ʦʪʨʘʞʘʶʱʠʤʠ ʥʘʣʦʞʝʥʠʝ ʩʣʘʙʳʭ ʠʤʧʫʣʴʩʦʚ 
ʨʘʩʪʷʞʝʥʠʷ. 
ʅʘ ʩʪ. 184 ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʘʷ ʩʤʝʥʘ ʛʣʫʙʦʢʠʭ ʤʠʥʠʤʫʤʦʚ ʆɺʇ ʧʦʜʟʝʤ-
ʥʳʭ ʚʦʜ ʠʥʪʝʨʚʘʣʘ 16ï19 ʠʶʥʷ ʯʘʩʪʳʤʠ ʤʘ-
ʣʦʘʤʧʣʠʪʫʜʥʳʤʠ ʤʠʥʠʤʫʤʘʤʠ ʩ 

ʤʝʥʷʶʱʝʡʩʷ ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ɿʘ ʛʣʫ-
ʙʦʢʠʤ ʤʠʥʠʤʫʤʦʤ 19 ʠʶʥʷ ʚ 09 ʯ. 12 ʤʠʥ. 
ʩʣʝʜʫʝʪ ʤʘʣʳʡ ʤʠʥʠʤʫʤ (ʚ 23 ʯ. 28 ʤʠʥ.) ʠ 
ʝʱʝ ʜʚʘ ʤʠʥʠʤʫʤʘ 20 ʠʶʥʷ (ʚ 07 ʯ. 44 ʤʠʥ. ʠ 
ʚ 12 ʯ. 54 ʤʠʥ.). ʅʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ ʜʥʷ 20 
ʠʶʥʷ, ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʘʷ ʣʠʥʠʷ ʧʨʦʪʷʛʠʚʘ-
ʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʘʙʩʮʠʩʩ. ɸʤʧʣʠʪʫʜʳ 
ʢʦʣʝʙʘʥʠʡ ʆɺʇ ʤʝʥʷʶʪʩʷ ʧʦ ʦʪʨʝʟʢʘʤ. 
ʆʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ ʦʪʨʝʟʦʢ 23 ʠʶʥʷ ʩ 00 ʯ. 48 
ʤʠʥ. ʜʦ 12 ʯ. 08 ʤʠʥ., ʚ ʢʦʪʦʨʦʤ ʘʤʧʣʠʪʫʜʘ 
ʢʦʣʝʙʘʥʠʡ ʆɺʇ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʘʤʧʣʠʪʫʜ ʆɺʇ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠ 
ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʠʩʷʭ (ʨʠʩ. 13). 
ɺʭʦʞʜʝʥʠʝ ʚ ʘʩʝʡʩʤʠʯʥʳʡ ʠʥʪʝʨʚʘʣ ɹʈʉ 

17ï25 ʠʶʥʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʥʦʤʘʣʴʥʳʤʠ 
ʚʘʨʠʘʮʠʷʤʠ ʆɺʇ. 

 

ʈʠʩ. 13. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ 19ï23 ʠʶʥʷ 2025 ʛ. ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 (ʘ) ʠ ʩʪ. 

184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʵʪʠʭ ʞʝ ʩʪʘʥʮʠʡ (ʚ, ʛ). 
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Fig. 13. Graphs of temporal ORP variations on June 19ï23, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). 

23 ï 27 ʠʶʥʷ 2025 ʛ. 

ʆʜʠʥʦʯʥʦʝ ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝ-
ʥʠʝ (K=10.3), ʧʨʦʠʟʦʰʝʜʰʝʝ 25 ʠʶʥʷ ʚ 05 ʯ. 
39 ʤʠʥ. (ʚʨʝʤʷ ʤʝʩʪʥʦʝ), ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʧʨʝʜ-
ʰʝʩʪʚʫʶʱʝʛʦ ʋʜʦʢʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 17 
ʠʶʥʷ ʘʩʝʡʩʤʠʯʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʜʣʠʚʰʠʤʩʷ 
8 ʜʥʝʡ 21 ʯ. ʆʙʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ɹʈʉ. ʉʠʣʴʥʘʷ ʧʨʦʢʘʯʢʘ ʩʢʚʘ-
ʞʠʥʳ ʩʪ. 9 ʧʝʨʝʜ ʵʪʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 

ʥʘʨʫʰʘʝʪ ʤʠʥʠʤʫʤ 23 ʠʶʥʷ (ʫʩʣʦʚʠʷ ʨʘʩʪʷ-
ʞʝʥʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ). ɺ ʧʦʜʟʝʤʥʳʭ 
ʚʦʜʘʭ ʩʪ. 184 ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʦʤʫ ʟʝʤʣʝʪʨʷ-
ʩʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʦʢʠʡ ʤʠʥʠʤʫʤ 
ʆɺʇ, ʢʦʪʦʨʳʡ ʠʥʠʮʠʠʨʫʝʪʩʷ 25 ʠʶʥʷ ʚ 00 ʯ. 
52 ʤʠʥ. ʠ ʜʦʩʪʠʛʘʝʪ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 
ʚ 09 ʯ. 58 ʤʠʥ. (ʨʠʩ. 14). 
ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 25 ʠʶʥʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʪʷʞʝʥʠʶ ʟʝʤʥʦʡ ʢʦʨʳ 
ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. 

 

ʈʠʩ. 14. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ (ʘ, ʚ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʙ, ʛ) ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʩʪʘʥʮʠʡ 9 ʠ 184 23ï27 ʠʶʥʷ 2025 ʛ. ɺɸʅ ï ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 14. Graphs of temporal variations of ORP (ʘ, ʚ) and temperature (ʙ, ʛ) in groundwater at stations 9 

and 184, respectively on June 23ï27, 2025. ɺɸʅ ï Upper Angara earthquake. 
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27 ʠʶʥʷ ï 01 ʠʶʣʷ 2025 ʛ. 

ɿʝʤʣʝʪʨʷʩʝʥʠʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɺ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜʘʭ ʩʪ. 9 ʚ ʤʘʢʩʠʤʫʤʝ ʆɺʇ 28 ʠʶʥʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʩʞʘʪʠʝ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ, 

ʩʤʝʥʷʶʱʠʝʩʷ 29 ʠʶʥʷ ʤʠʥʠʤʫʤʘʤʠ ʆɺʇ 

(ʨʘʩʪʷʞʝʥʠʝʤ) ʚ 04 ʯ. 18 ʤʠʥ. ʠ 13 ʯ. 06 ʤʠʥ. 

ɺ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 184 ʆɺʇ ʩʥʠʞʘʝʪʩʷ ʩʦ 

ʩʣʘʙʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʠʥʠʤʫʤʦʚ. ʄʠʥʠ-

ʤʫʤʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ (ʨʠʩ. 

15). 

ʋʩʣʦʚʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʵʪʦʛʦ ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ. 

 

 

ʈʠʩ. 15. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ (ʘ, ʚ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʙ, ʛ) ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʩʪʘʥʮʠʡ 9 ʠ 184 27 ʠʶʥʷ ï 1 ʠʶʣʷ 2025 ʛ. 

Fig. 15. Graphs of temporal variations of ORP (a) and temperature (ʙ) in groundwater at station 184, 

respectively on June 27 ï July 1, 2025. 

01 ï 05ʠʶʣʷ 2025 ʛ. 

ʆʜʠʥʦʯʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʘʡʦʥʝ ʛ. ɿʘʙʘʡʢʘʣʴʩʢʘ (K=11.5) 02 ʠʶʣʷ ʚ 20 

ʯ. 14 ʤʠʥ. ɿʘʙʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʦʪʜʝ-

ʣʷʝʪʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ɺʝʨʭʥʝ-ɸʥʛʘʨ-

ʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 25 ʠʶʥʷ ʘʩʝʡʩʤʠʯʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ, ʜʣʠʚʰʠʤʩʷ 7 ʜʥʝʡ 15 ʯ. 

ɿʝʤʣʝʪʨʷʩʝʥʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʢʝ ɹʈʉ. 

ɺ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 ɿʘʙʘʡʢʘʣʴʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚʳʟʳʚʘʝʪ ʤʠʥʠʤʫʤʳ 03 ʠʶʣʷ 

ʚ 09 ʯ. 04 ʤʠʥ. ʠ 18 ʯ. 26 ʤʠʥ. (ʩʧʦʥʪʘʥʥʳʝ 

ʠʤʧʫʣʴʩʳ ʨʘʩʪʷʞʝʥʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟ-

ʣʦʤʝ). ʇʨʦʢʘʯʢʘ ʩʢʚʘʞʠʥʳ 04 ʠʶʣʷ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʧʦʜʲʝʤ ʆɺʇ (ʩʞʘʪʠʝ ʚ ʆʙʨʫʯʝʚʩʢʦʤ 
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ʨʘʟʣʦʤʝ), ʢʦʪʦʨʦʝ, ʦʜʥʘʢʦ, ʥʝʫʩʪʦʡʯʠʚʦ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʠʥʠʤʫʤʳ 05 ʠʶʣʷ. 

ɺ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 184 ɿʘʙʘʡʢʘʣʴʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚʳʟʳʚʘʝʪ ʩʣʘʙʦʝ ʩʥʠʞʝʥʠʝ 

ʆɺʇ (ʨʘʩʪʷʞʝʥʠʝ ʚ ʂʫʣʪʫʢʩʢʦʡ ʩʪʫʧʝʥʠ) ʯʝ-

ʨʝʟ 18 ʤʠʥ. ʕʪʦʪ ʵʬʬʝʢʪ ʨʦʞʜʘʝʪʩʷ ʥʘ ʬʦʥʝ 

ʜʣʠʪʝʣʴʥʦʛʦ (ʙʦʣʝʝ ʩʫʪʦʢ) ʦʪʩʫʪʩʪʚʠʷ ʧʨʦ-

ʢʘʯʢʠ ʩʢʚʘʞʠʥʳ ʠ ʜʣʠʪʩʷ ʩ 20 ʯ. 32 ʤʠʥ. ʜʦ 23 

ʯ. 16 ʤʠʥ. ʇʨʦʢʘʯʢʘ ʚʢʣʶʯʘʝʪʩʷ 04 ʠʶʣʷ ʚ 12 

ʯ. 46 ʤʠʥ. ʠ ʚʳʟʳʚʘʝʪ ʨʝʟʢʠʡ ʧʦʜʲʝʤ ʆɺʇ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʂʫʣʪʫʢ-

ʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ ʠʤʧʫʣʴʩʘ 

ʩʞʘʪʠʷ (ʨʠʩ. 16). ʕʪʦʪ ʧʨʠʤʝʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʚʦʜʳ ʩʢʚʘʞʠʥʳ ʚ ʨʝʞʠʤʝ ʧʨʦʢʘʯʢʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦʡ ʨʝʘʢʮʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ 

ʩʢʚʘʞʠʥʳ ʩʪ. 184 ʥʘ ʧʨʦʢʘʯʢʫ ʢʘʢ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʨʮʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠʟ ʙʦʣʝʝ 

ʥʘʛʨʝʪʦʡ ʛʣʫʙʠʥʥʦʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

ɿʘʙʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʨʝʘʣʠʟʫ-

ʝʪʩʷ 02 ʠʶʣʷ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ 

ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. 

 

ʈʠʩ. 16. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ (ʘ, ʚ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʙ, ʛ) ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʩʪʘʥʮʠʡ 9 ʠ 184 01 ï 05 ʠʶʣʷ 2025 ʛ. ʇʨʦʠʩʭʦʜʠʪ ɿʘʙʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 02 

ʠʁ ʣʷ. ɿɸɹ ï ɿʘʙʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 16. Graphs of temporal variations of ORP (a) and temperature (ʙ) in groundwater at station 184, 

respectively on July 01 ï 05, 2025. earthquakes. The Transbaikal earthquake occurs on July 2. ɿɸɹ ï 

Zabaikalôsk earthquake. 
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05 ï 10 ʠʶʣʷ 2025 ʛ. 

ɺ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʠʩʭʦʜʷʪ ʩʣʘʙʳʝ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ ʥʘ ʟʘʧʘʜʝ ɹʈʉ. 06 ʠʶʣʷ ʣʠʥʠʷ 

ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʠʤʝʝʪ ʠʟʨʝʟʘʥʥʳʡ 

ʚʠʜ. ʃʠʥʠʷ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 184 ʜʘʝʪ 

ʛʣʫʙʦʢʠʝ ʤʠʥʠʤʫʤʳ ʧʦʩʣʝ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ (ʨʠʩ. 17). 

06 ʠʶʣʷ ʧʨʦʠʩʭʦʜʷʪ 2 ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʅʦʯʥʦʝ ʄʦʥʜʠʥʩʢʦʝ ʦʪʚʝʯʘʝʪ ʩʞʘʪʠʶ ʟʝʤ-

ʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʪʦʛʜʘ ʢʘʢ 

ʜʥʝʚʥʦʝ ɹʫʩʠʡʥʛʦʣʴʩʢʦʝ ï ʨʘʩʪʷʞʝʥʠʶ. 

 

ʈʠʩ. 17. ɻʨʘʬʠʢʠ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ (ʘ, ʚ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʙ, ʛ) ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʩʪʘʥʮʠʡ 9 ʠ 184 5 ï 10 ʠʶʣʷ 2025 ʛ. 

Fig. 17. Graphs of temporal variations of ORP (a) and temperature (ʙ) in groundwater at station 184, 

respectively on July 5 ï 10, 2025. 

10 ï 14 ʠʶʣʷ 

ʅʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʆɺʇ ʩʪ. 9 (ʩʞʘʪʠʝ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʢʨʘʝʚʦʤ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ 

ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ) ʧʝʨʝʜ ʩʣʘʙʳʤ 

ʋʤʭʝʡʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ʥʘ ʩʝʚʝʨʥʦʤ 

ʦʢʦʥʯʘʥʠʠ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ 13 ʠʶʣʷ 

(ʂ=10.1) ʠ ʩʣʘʙʳʡ ʤʠʥʠʤʫʤ ʆɺʇ ʩʪ. 184 (ʠʤ-

ʧʫʣʴʩ ʨʘʩʪʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʂʫʣʪʫʢʩʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ ʦʩʝʚʦʡ ʯʘʩʪʠ ɹʈʉ) ʚʦ 

ʚʨʝʤʷ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʨʠʩ. 18). 

ɺʳʷʚʣʷʝʪʩʷ ʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʚʨʝʤʝʥʥʳʭ 

ʚʘʨʠʘʮʠʡ ʆɺʇ ʩʪʘʥʮʠʡ ʤʦʥʠʪʦʨʠʥʛʘ. ʅʘ ʩʪ. 

9 ʆɺʇ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʚ ʚʝʨʭʥʝʤ, ʠ ʚ ʥʠʞ-

ʥʝʤ ʧʨʝʜʝʣʘʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʞʘʪʠʠ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ. ʅʘ ʩʪ. 

184 ʟʥʘʯʝʥʠʷ ʆɺʇ ʚ ʚʝʨʭʥʝʤ ʧʨʝʜʝʣʝ ʚʳʜʝʨ-

ʞʠʚʘʶʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʪʦʛʜʘ ʢʘʢ ʟʥʘʯʝ-

ʥʠʷ ʆɺʇ ʚ ʥʠʞʥʝʤ ʧʨʝʜʝʣʝ ʤʝʥʷʶʪʩʷ ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʦʙʨʘʟʫʝʪʩʷ ʣʠ ʤʠʥʠʤʫʤ 

ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʩʤʝʥʷʶʪʩʷ ʣʠ ʤʠʥʠʤʫʤʳ 

ʧʦ ʛʣʫʙʠʥʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɺʦ ʚʨʝʤʝʥ-

ʥʦʤ ʠʥʪʝʨʚʘʣʝ ʩ 10 ʜʦ 14 ʠʶʣʷ ʋʤʭʝʡʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ 13 ʠʶʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʥʦ-

ʤʘʣʴʥʦʤʫ ʩʞʘʪʠʶ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ, 

ʧʨʦʷʚʠʚʰʝʤʫʩʷ ʙʣʘʛʦʜʘʨʷ ʧʨʦʢʘʯʢʝ ʩʢʚʘ-

ʞʠʥʳ ʩʪ. 9 12 ʠʶʣʷ (ʪ.ʝ. ʜʦ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ), ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʤʠ-

ʥʠʤʫʤʦʚ ʆɺʇ ʩʪ. 184, ʧʨʦʜʦʣʞʘʶʱʝʤʫʩʷ 

12ï14 ʠʶʣʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʣʫʙʦʢʠʝ ʤʠʥʠ-

ʤʫʤʳ ʆɺʇ ʩʪ. 184 ʠʩʯʝʟʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤ-

ʧʝʥʩʘʮʠʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʫʩʠʣʠʡ ʚ ʟʝʤʥʦʡ 

ʢʦʨʝ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝ-

ʥʴʶ ʩʞʠʤʘʶʱʠʤʠ ʫʩʠʣʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ. 

ʋʤʭʝʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 13 ʠʶʣʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢ-

ʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʵʬʬʝʢʪʳ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷ-

ʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ, 

ʠ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ. 

ʆʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʢʦʨʦʪʢʦʛʦ ʠʤ-

ʧʫʣʴʩʘ ʨʘʩʪʷʞʝʥʠʷ ʥʘ ʬʦʥʝ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʛʦ ʩʞʘʪʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ. 

 

ʈʠʩ. 18. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 10 ʜʦ 14 ʠʶʣʷ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘ-

ʞʠʥʘʭ (ʚ, ʛ). 

Fig. 18. Graphs of temporal ORP variations on July 10ï14, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). 
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14ï18 ʠʶʣʷ 

ʄʘʢʩʠʤʫʤ ʆɺʇ ʩʪ. 9 ʦʧʷʪʴ ʦʙʦʟʥʘʯʘʝʪ ʩʦ-

ʩʪʦʷʥʠʝ ʩʞʘʪʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ 

ʨʘʟʣʦʤʝ. ʄʘʣʦʘʤʧʣʠʪʫʜʥʳʝ ʚʘʨʠʘʮʠʠ ʆɺʇ 

ʩʪ. 184 ʧʨʦʜʦʣʞʘʶʪʩʷ ʩ 12ï14 ʠʶʣʷ ʜʦ 15 

ʠʶʣʷ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʥʦ 16ï17 ʠʶʣʷ ʩʤʝʥʷ-

ʶʪʩʷ ʜʚʫʤʷ ʛʣʫʙʦʢʠʤʠ ʤʠʥʠʤʫʤʘʤʠ ʆɺʇ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤʠ ʦ ʨʘʩʪʷʞʝʥʠʠ ʟʝʤʥʦʡ 

ʢʦʨʳ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝ-

ʥʴʶ. (ʨʠʩ. 19). 

ʅʘ ʂʫʣʪʫʢʩʢʦʤ ʧʦʣʠʛʦʥʝ ʚ ʪʝʯʝʥʠʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʨʝʦʙʣʘʜʘʝʪ ʵʬʬʝʢʪ ʩʞʘʪʠʷ. 

ɺ ʚʦʟʤʫʱʝʥʠʷʭ ʆɺʇ ʧʨʦʷʚʣʷʝʪʩʷ ʢʦʥʪʨʘʩʪ 

ʤʝʞʜʫ ʩʞʘʪʠʝʤ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ ʠ 

ʨʘʩʪʷʞʝʥʠʝʤ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝ-

ʩʢʦʡ ʩʪʫʧʝʥʴʶ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

 

 

ʈʠʩ. 19. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 14 ʜʦ 18 ʠʶʣʷ ʚ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ 

ʞʝ ʩʢʚʘʞʠʥʘʭ (ʚ, ʛ). 

Fig. 19. Graphs of temporal ORP variations on July 14ï18, 2025 in groundwater at stations 9 

(a) and 184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). 

18ï22 ʠʶʣʷ 

ɼʦ 18 ʠʶʣʷ ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ ʆʙʨʫʯʝʚ-

ʩʢʦʛʦ ʨʘʟʣʦʤʘ ʧʨʠ ʧʨʦʢʘʯʢʝ ʩʢʚʘʞʠʥʳ ʩʪ. 9 

ʆɺʇ ʚʦʟʨʘʩʪʘʝʪ. ʆʜʥʘʢʦ ʩ ʧʦʣʫʜʥʷ 18 ʜʦ ʫʪʨʘ 

20 ʠʶʣʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʢʘʯʢʫ, ʆɺʇ ʵʪʦʡ 

ʩʪʘʥʮʠʠ ʩʥʠʞʘʝʪʩʷ ʠ ʦʢʦʣʦ 08 ʯʘʩʦʚ ʚʳʭʦʜʠʪ 

ʥʘ ʤʠʥʠʤʫʤ. ʇʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʨʘʩʪʷʞʝ-

ʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ. 

ɿʘʪʝʤ ʆɺʇ ʨʘʩʪʝʪ (ʢʦʨʘ ʆʙʨʫʯʝʚʩʢʦʛʦ ʨʘʟ-

ʣʦʤʘ ʩʞʠʤʘʝʪʩʷ) ʜʦ ʨʝʘʣʠʟʘʮʠʠ ɹʘʛʜʘʨʠʥ-

ʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʚʦʩʪʦʢʝ ɹʈʉ ʩ ʧʦʚʳ-

ʰʝʥʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ (ʂ=12.9) 20 

ʠʶʣʷ ʚ 21 ʯ. 23 ʤʠʥ. ʇʦʩʣʝ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʠʝ ʣʠʥʠʠ 

ʆɺʇ ʩʪ. 9 ʚʳʧʦʣʘʞʠʚʘʶʪʩʷ (ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʝʡʪʨʘʣʴʥʳʡ ʨʝʞʠʤ) ʜʦ ʨʝʘʣʠʟʘʮʠʠ ʩʣʘʙʦʛʦ 

(ʂ=9.5) ʃʠʩʪʚʷʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ 
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ʮʝʥʪʨʝ ɹʈʉ 21 ʠʶʣʷ ʚ 15 ʯ. 55 ʤʠʥ. ɿʘʪʝʤ 

ʆɺʇ ʩʥʦʚʘ ʨʘʩʪʝʪ (ʢʦʨʘ ʆʙʨʫʯʝʚʩʢʦʛʦ ʨʘʟ-

ʣʦʤʘ ʧʨʦʜʦʣʞʘʝʪ ʩʞʠʤʘʪʴʩʷ), ʥʦ 22 ʠʶʣʷ 

ʆɺʇ ʩʥʠʞʘʝʪʩʷ ʙʝʟ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ. ʅʘ ʩʪ. 184 ɹʘʛʜʘʨʠʥʩʢʦʤʫ ʠ ʃʠʩʪʚʷʥ-

ʩʢʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʣʦ-

ʘʤʧʣʠʪʫʜʥʳʡ ʦʪʨʝʟʦʢ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʛʣʫʙʦʢʠʤʠ ʤʠʥʠʤʫʤʘʤʠ 19 ʠ 

22 ʠʶʣʷ. ʅʘ ʵʪʦʤ ʦʪʨʝʟʢʝ ʨʘʩʪʷʞʝʥʠʝ ʟʝʤʥʦʡ 

ʢʦʨʳ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝ-

ʥʴʶ ʥʠʚʝʣʠʨʫʝʪʩʷ (ʨʠʩ. 20). 

ɹʘʛʜʘʨʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 20 ʠʶʣʷ ʧʦ-

ʚʳʰʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ (ʂ=12.9) 

ʠ ʩʣʝʜʫʶʱʝʝ ʟʘ ʥʠʤ ʙʦʣʝʝ ʩʣʘʙʦʝ (ʂ=9.5) 

ʃʠʩʪʚʷʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 21 ʠʶʣʷ ʧʨʦʠʩ-

ʭʦʜʷʪ ʧʨʠ ʩʞʘʪʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ. 

 

ʈʠʩ. 20. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 18 ʜʦ 22 ʠʶʣʷ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘ-

ʞʠʥʘʭ (ʚ, ʛ). ɹɸɻ ï ɹʘʛʜʘʨʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 20. Graphs of temporal ORP variations on July 18ï22, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ɹɸɻ ï Bagdarin earth-

quake. 

22ï26 ʠʶʣʷ 

ʅʘʙʣʶʜʘʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʆɺʇ ʩʪ. 9 23 ʠ 

25 ʠʶʣʷ (ʩʞʘʪʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ 

ʨʘʟʣʦʤʝ) ʠ ʤʠʥʠʤʫʤ ʆɺʇ ʩʪ. 184 25 ʠʶʣʷ 

(ʨʘʩʪʷʞʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ). ɺʦʟʤʫʱʝʥʠʝ ʆɺʇ 

23 ʠʶʣʷ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 ʤʦʞʝʪ ʦʪʨʘ-

ʞʘʪʴ ʩʣʝʛʢʘ ʟʘʧʘʟʜʳʚʘʶʱʠʡ ʵʬʬʝʢʪ ʤʘʛʥʠʪ-

ʥʦʡ ʙʫʨʠ, ʘ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʦʟʤʫʱʝʥʠʝ ʆɺʇ 

25 ʠʶʣʷ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 184 ï 
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ʚʦʟʤʦʞʥʳʡ ʵʬʬʝʢʪ ʵʪʦʡ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ ʩ 

ʩʠʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ (ʨʠʩ. 21). 

ʆʪʩʫʪʩʪʚʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ɹʈʉ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʞʘʪʠʷ ʠʣʠ 

ʨʘʩʪʷʞʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʂʫʣʪʫʢ-

ʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʝʡʩʤʦ-

ʛʝʥʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ. 

 

ʈʠʩ. 21. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 22 ʜʦ 26 ʠʶʣʷ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘ-

ʞʠʥʘʭ (ʚ, ʛ). 

Fig. 21. Graphs of temporal ORP variations on July 18ï22, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). 

26ï30 ʠʶʣʷ 

ʆʪ ʥʘʯʘʣʘ ʢ ʢʦʥʮʫ ʵʪʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʩʥʠʞʘʝʪʩʷ. 

(ʨʘʩʪʷʞʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟ-

ʣʦʤʝ ʚʦʟʨʘʩʪʘʝʪ). ɼʚʝ ʧʨʦʢʘʯʢʠ ʩʢʚʘʞʠʥʳ 

ʵʪʦʡ ʩʪʘʥʮʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʵʧʠʟʦʜʳ ʚʦʟʨʘʩ-

ʪʘʥʠʷ ʆɺʇ (ʵʧʠʟʦʜʳ ʩʞʘʪʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ 

ʨʘʟʣʦʤʝ). ʇʝʨʚʳʡ ʵʧʠʟʦʜ ʚʦʟʨʘʩʪʘʥʠʷ ʆɺʇ 

ʩʪ. 9 (26ï27 ʠʶʣʷ) ʯʘʩʪʠʯʥʦ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝ-

ʤʝʥʠ ʩ ʢʦʨʦʪʢʠʤ ʵʧʠʟʦʜʦʤ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʭ 

ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 184, ʢʦ-

ʪʦʨʳʡ ʩʤʝʥʷʝʪʩʷ ʛʣʫʙʦʢʠʤ ʤʠʥʠʤʫʤʦʤ ʆɺʇ. 

ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɺʪʦʨʦʡ ʵʧʠʟʦʜ 

ʚʦʟʨʘʩʪʘʥʠʷ ʆɺʇ ʩʪ. 9 (28ï29 ʠʶʣʷ) ʚʧʠʩʳ-

ʚʘʝʪʩʷ ʚ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʭ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜʘʭ ʩʪ. 184 ʩ 27 ʜʦ 30 ʠʶʣʷ. ʕʪʦ ʩʦʯʝ-

ʪʘʥʠʝ ʚʘʨʠʘʮʠʡ ʆɺʇ ʦʪʨʘʞʘʝʪ ʩʞʘʪʠʝ ʚ ʆʙ-

ʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʠʚʝʣʠ-

ʨʦʚʘʥʠʝʤ ʨʘʩʪʷʞʝʥʠʷ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ. ʋʩʣʦʚʠʷ ʦʙʱʝʛʦ 

ʩʞʘʪʠʷ ʥʘ ʂʫʣʪʫʢʩʢʦʤ ʧʦʣʠʛʦʥʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʨʦʷʚʣʝʥʠʶ ʄʫʷʢʘʥʩʢʦʛʦ 
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ʟʝʤʣʝʪʨʷʩʝʥʠʷ 29 ʠʶʣʷ ʚ 01 ʯ. 29 ʤʠʥ. 

(ʂ=10.6) (ʨʠʩ. 22). 

ʄʫʷʢʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 29 ʠʶʣʷ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʨʠ ʩʞʘʪʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ. 

 

ʈʠʩ. 22. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 26 ʜʦ 30 ʠʶʣʷ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘ-

ʞʠʥʘʭ (ʚ, ʛ). ʄʋ ï ʄʫʷʢʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 22. Graphs of temporal ORP variations on July 26ï30, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ʄʋ ï Muyakan earthquake. 

30 ʠʶʣʷ ï 02 ʘʚʛʫʩʪʘ 

ɺ ʥʘʯʘʣʝ ʵʪʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (30 ʠ 

31 ʠʶʣʷ) ʛʨʘʬʠʢʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʠ 

184 ʧʦʢʘʟʳʚʘʶʪ ʤʠʥʠʤʫʤʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-

ʱʠʝ ʦʙ ʦʙʱʝʤ ʨʘʩʪʷʞʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ 

ʂʫʣʪʫʢʩʢʦʤ ʧʦʣʠʛʦʥʝ. ʊʘʢʦʝ ʥʘʧʨʷʞʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦ-

ʷʚʣʝʥʠʶ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ɹʈʉ. ɿ1 

ʠʶʣʷ ʦʢʦʣʦ 16 ʯ., ʦʜʥʘʢʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʭʦʜʥʳʡ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʡ ʨʝʞʠʤ ʚʘʨʠʘʮʠʡ 

ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʠ 184, ʢʦʪʦʨʦʤʫ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ 3 ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ: 

ʍʫʙʩʫʛʫʣʴʩʢʦʝ (ʂ=9.5) ʥʘ ʟʘʧʘʜʝ 01 ʘʚʛʫʩʪʘ ʚ 

18 ʯ. 16 ʤʠʥ., ʂʘʙʘʥʩʢʦʝ (ʂ=10.0) ʚ ʮʝʥʪʨʝ 01 

ʘʚʛʫʩʪʘ ʚ 21 ʯ. 16 ʤʠʥ. ʠ ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʦʝ 

(ʂ=10.2) ʥʘ ʚʦʩʪʦʢʝ 02 ʘʚʛʫʩʪʘ ʚ 10 ʯ. 59 ʤʠʥ. 

(ʨʠʩ. 23). 

ʄʘʣʦʘʤʧʣʠʪʫʜʥʳʝ ʚʘʨʠʘʮʠʡ ʆɺʇ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʩʪʘʥʮʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʩʢʦʣʴʟʷʱʝʤʫ ʧʨʦʷʚʣʝʥʠʶ ʪʨʝʭ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ 01 ʠ 02 ʘʚʛʫʩʪʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʩ 

ʟʘʧʘʜʘ ʯʝʨʝʟ ʮʝʥʪʨ ʥʘ ʚʦʩʪʦʢ ʧʦ ʚʩʝʡ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʠ ɹʈʉ ʧʨʠ ʦʙʱʝʤ ʥʠʚʝʣʠʨʦʚʘʥʠʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ 

ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ (ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
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ʦʪʚʝʯʘʶʪ ʩʞʘʪʠʶ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢ-

ʩʢʦʛʦ ʧʦʣʠʛʦʥʘ). ɺ ʢʦʥʮʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ (02 

ʘʚʛʫʩʪʘ) ʥʝʡʪʨʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ 

ʢʦʨʳ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ, ʥʦ ʚ ʆʙʨʫʯʝʚʩʢʦʤ 

ʨʘʟʣʦʤʝ ʨʝʟʢʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʞʘʪʠʝ, ʚʳʨʘ-

ʞʝʥʥʦʝ ʚ ʟʘʤʝʪʥʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʆɺʇ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʢʘʯʢʠ ʩʢʚʘʞʠʥʳ. 

 

ʈʠʩ. 23. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 30 ʠʶʣʷ ʜʦ 3 ʘʚʛʫʩʪʘ ʚ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ 

ʞʝ ʩʢʚʘʞʠʥʘʭ (ʚ, ʛ). ʂɹ ï ʂʘʙʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 23. Graphs of temporal ORP variations on July 30 to August 3, 2025 in groundwater at stations 9 

(a) and 184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ʂɹ ï Kabansk 

earthquake. 

03ï07 ʘʚʛʫʩʪʘ 

ɺ ʥʘʯʘʣʝ ʵʪʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (03 

ʘʚʛʫʩʪʘ) ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʩʥʘʯʘʣʘ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʨʦʢʘʯʢʝ ʩʢʚʘʞʠʥʳ (ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʵʬʬʝʢʪ ʩʞʘʪʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 184 

ʠʤʝʝʪ ʤʘʣʳʝ ʘʤʧʣʠʪʫʜʳ ʚʘʨʠʘʮʠʡ ʠ ʚʳʜʝʨ-

ʞʠʚʘʝʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʥʠʚʝʣʠʨʦʚʘʥʠʠ ʨʘʩʪʷʞʝʥʠʷ ʧʦʜ ʂʫʣ-

ʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ 04 ʘʚʛʫʩʪʘ ʚ 04 ʯ. 14 ʤʠʥ. 

ʨʝʘʣʠʟʫʝʪʩʷ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʝ (ʂ=10.6). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 

ʧʨʦʜʦʣʞʘʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʚʦʟʤʫʱʝʥʠʷ 05ï06 ʘʚʛʫʩʪʘ (ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʷ-

ʞʝʥʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ). ʇʦʜʦʙʥʦʝ 

ʩʥʠʞʝʥʠʝ ʆɺʇ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 184 

ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʫʩʣʦʚʠʷʤ ʨʘʩʪʷ-

ʞʝʥʠʷ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʩʪʫʧʝʥʴʶ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʨʘʩʪʷʞʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʧʦʜ ʦʙʝʠʤʠ ʩʪʘʥʮʠʷʤʠ ʤʦʥʠʪʦʨʠʥʛʘ. 



ɻʝʦʣʦʛʠʷ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. 2025. ʊ. 5, ˉ 3 

 

154 

 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 06 ʘʚʛʫʩʪʘ ʚ 07 ʯ. 25 ʤʠʥ. ʨʝ-

ʘʣʠʟʫʝʪʩʷ ʩʣʘʙʦʝ ʉʝʚʝʨʦ-ɹʘʛʫʟʠʥʩʢʦʝ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʝ (ʂ=9.7) (ʨʠʩ. 24). 

ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʨʝʘʣʠ-

ʟʫʝʪʩʷ ʧʨʠ ʩʞʘʪʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʂʫʣʪʫʢ-

ʩʢʦʤ ʧʦʣʠʛʦʥʝ, ʉʝʚʝʨʦ-ɹʘʛʫʟʠʥʩʢʦʝ ï ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ. ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʦʪʚʝʯʘʝʪ ʦʙʱʝʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ɹʈʉ ʧʨʠ ʩʞʘʪʠʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʧʦʩʣʝʜʥʝʝ 

ʚʧʝʨʚʳʝ (06 ʘʚʛʫʩʪʘ) ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʦʙʱʝʛʦ ʨʘʩʪʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢ-

ʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. 

 

ʈʠʩ. 24. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 03 ʜʦ 08 ʘʚʛʫʩʪʘ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘ-

ʞʠʥʘʭ (ʚ, ʛ). ʉɹ ï ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. ʉɹɻ ï ʉʝʚʝʨʦ-ɹʘʨʛʫʟʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʝ. 

Fig. 24. Graphs of temporal ORP variations on August 3ï8, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ʉɹ ï North Baikal earth-

quake. ʉɹɻ ï North Barguzin earthquake. 

07 ï 11 ʘʚʛʫʩʪʘ 

ɺ ʥʘʯʘʣʝ ɻ ʪʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʆɺʇ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʧʨʦʜʦʣʞʘʝʪ ʩʥʠʞʘʪʴʩʷ 

(ʟʝʤʥʘʷ ʢʦʨʘ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ ʨʘʩʪʷʛʠ-

ʚʘʝʪʩʷ). ɺ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 184 ʚ ʥʘʯʘʣʝ 

ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 07ï11 ʘʚʛʫʩʪʘ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʤʠʥʠʤʫʤʳ ʆɺʇ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ 

ʦ ʨʘʩʪʷʞʝʥʠʠ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʩʪʫʧʝʥʴʶ. ɼʚʘ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 08 ʘʚʛʫ-

ʩʪʘ (ɻʦʣʦʫʩʪʥʦʝ ʠ ɸʢʘʜʝʤʠʯʝʩʢʦʝ) ʮʝʥʪʨʘ 

ɹʈʉ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʥʝʜʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʝʞʠʤʘ ʨʘʩʪʷʞʝʥʠʷ ʥʘ 

ʩʪʘʥʮʠʷʭ 9 ʠ 184 (ʩ 04 ʜʦ 08 ʘʚʛʫʩʪʘ). ʕʪʠ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ ʧʨʝʜʰʝʩʪʚʫʶʪ ʩʠʣʴʥʦʡ 



ʄʦʥʠʪʦʨʠʥʛ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 

155 

 

ʤʘʛʥʠʪʥʦʡ ʙʫʨʝ 09 ʘʚʛʫʩʪʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ 

ʩʥʠʞʝʥʠʝ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʤʦʞʝʪ 

ʫʩʠʣʠʚʘʪʴʩʷ ʧʦʜ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʘ ʣʠʥʠʷ 

ʆɺʇ ʩʪ. 184 ʩʛʣʘʞʠʚʘʝʪʩʷ. ɺʦ ʚʨʝʤʷ ʤʘʛʥʠʪ-

ʥʦʡ ʙʫʨʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪ. 9 ʚʳʭʦʜʠʪ 

ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʧʝʨʝʭʦʜʷʱʠʝ ʯʝ-

ʨʝʟ ʘʤʧʣʠʪʫʜʥʳʝ ʚʘʨʠʘʮʠʠ ʢ 10 ʘʚʛʫʩʪʘ ʢ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʇʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʙʫʨʠ (10 ʠ 11 ʘʚʛʫ-

ʩʪʘ) ʩʣʝʜʫʶʪ ʨʝʛʫʣʷʨʥʳʝ ʩʣʘʙʳʝ ʢʦʣʝʙʘʥʠʷ 

ʆɺʇ ʩʪ. 184. (ʨʠʩ. 25). 

ɻʦʣʦʫʩʪʥʦʝ ʠ ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ 08 ʘʚʛʫʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩ-

ʪʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠ-

ʛʦʥʘ, ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʨʠ ʉʝʚʝʨʦ-ɹʘʛʫʟʠʥ-

ʩʢʦʤ ʩʦʙʳʪʠʠ 06 ʘʚʛʫʩʪʘ. 

 

ʈʠʩ. 25. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 07 ʜʦ 11 ʘʚʛʫʩʪʘ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘ-

ʞʠʥʘʭ (ʚ, ʛ). ɻʆ ï ɻʦʣʦʫʩʪʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. ɸʂ ï ʉʝʚʝʨʦ-ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 25. Graphs of temporal ORP variations on August 07ï11, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ɻʆ ï Goloustnoe earth-

quake. ɸʂ ï North Akademicheskiy earthquake. 

11 ï 15 ʘʚʛʫʩʪʘ 

ɺʦ ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜʘʭ ʩʪʘʥʮʠʡ 9 ʠ 184 ʥʘʙʣʶʜʘʶʪʩʷ ʠʥ-

ʪʝʨʚʘʣʳ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʆɺʇ ʩ 13 ʜʦ 15 ʘʚ-

ʛʫʩʪʘ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʛʣʫʙʦʢʠʤʠ ʤʠʥʠʤʫʤʘʤʠ 

ʛʨʘʬʠʢʦʚ. ʆɺʇ ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʩʦʛʣʘʩʦʚʘʥ-

ʥʳʡ ʭʘʨʘʢʪʝʨ ʆɺʇ ʤʠʥʠʤʫʤʦʚ. ɺʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ ʪʘʢʠʭ ʤʠʥʠʤʫʤʦʚ ʥʘ ʩʪ. 9 ʥʝʩʢʦʣʴʢʦ 

ʰʠʨʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʛʣʫʙʦʢʠʭ ʤʠʥʠ-

ʤʫʤʦʚ ʩʪ. 184. ʄʠʥʠʤʫʤʳ ʩʪ. 184 ʥʘʯʠʥʘʶʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʯʴʶ, ʢʦʛʜʘ ʚʦʜʘ ʠʟ 
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ʩʢʚʘʞʠʥʳ ʥʝ ʦʪʙʠʨʘʝʪʩʷ, ʪʦʛʜʘ ʢʘʢ ʤʠʥʠ-

ʤʫʤʳ ʩʪ. 9 ʟʘʧʫʩʢʘʶʪʩʷ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʢʦ-

ʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʙʦʨ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥʳ (ʨʠʩ. 

26). 

ʇʝʨʝʛʠʙ ʢʨʠʚʦʡ ʚ ʥʘʯʘʣʝ ʤʠʥʠʤʫʤʘ ʩʪ. 9 

13 ʘʚʛʫʩʪʘ 2025 ʛ. ʚ 12 ʯ. 25 ʤʠʥ. ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʣʘʙʦʤʫ ɹʘʨʛʫʟʠʥʩʢʦʤʫ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʶ (ʂ=9.8). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʝʛʠʙ ʢʨʠ-

ʚʦʡ ʚ ʥʘʯʘʣʝ ʤʠʥʠʤʫʤʘ ʩʪ. 184 ʚ 04 ʯ. 42 ʤʠʥ. 

ʩʪ. 184 ʧʨʝʜʰʝʩʪʚʫʝʪ ʵʪʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠ-

ʪʫʜʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʥʘ ʩʪ. 9 ʫʞʝ ʚʝʯʝʨʦʤ 12 

ʘʚʛʫʩʪʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʦ ʧʨʦʷʚʣʝʥʠʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʦʙʝʠʭ ʩʪʘʥʮʠʡ 

ʤʦʥʠʪʦʨʠʥʛʘ ʜʦ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʩʦʙʳʪʠʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʩʚʷ-

ʟʘʪʴ ʚʩʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʆɺʇ ʦʙʝʠʭ ʩʪʘʥʮʠʡ 

13ï15 ʘʚʛʫʩʪʘ ʩ ʝʛʦ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘ-

ʮʠʝʡ. ɹʘʨʛʫʟʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 13 ʘʚʛʫʩʪʘ 

ʦʙʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʤ-

ʧʫʣʴʩʘ ʀɸ ʢ ʧʝʨʝʩʪʨʦʡʢʝ, ʦʪʨʘʞʘʶʱʝʡʩʷ ʚ 

ʢʦʣʝʙʘʥʠʷʭ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ. 

ɹʘʨʛʫʟʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ 

13 ʘʚʛʫʩʪʘ ʧʨʠ ʩʤʝʥʝ ʦʙʱʝʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

ʨʘʩʪʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʢʦʣʝʙʘʥʠʷʤʠ ʨʘʩ-

ʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ. 

 

ʈʠʩ. 26. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 11 ʜʦ 15 ʘʚʛʫʩʪʘ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘ-

ʞʠʥʘʭ (ʚ, ʛ). ɹɸʈɻ ï ɹʘʨʛʫʟʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

Fig. 26. Graphs of temporal ORP variations on August 11ï15, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ɹɸʈɻ ï Barguzin earth-

quake. 
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15 ï 19 ʘʚʛʫʩʪʘ 

ɺ ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚ ʧʦʜʟʝʤʥʳʭ 
ʚʦʜʘʭ ʩʪ. 184 ʥʘʙʣʶʜʘʶʪʩʷ ʛʘʨʤʦʥʠʯʥʳʝ ʛʣʫ-
ʙʦʢʠʝ ʤʠʥʠʤʫʤʳ ʆɺʇ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ ʦʙ ʵʧʠʟʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʝʤʩʷ ʨʘʩ-
ʪʷʞʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦʜ ʂʫʣʪʫʢʩʢʦʡ ʪʝʢʪʦ-
ʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ. ɺ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʪ. 9 
ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʆɺʇ ʩ ʦʙʱʠʤ 
ʧʦʚʳʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ 
ʥʠʞʥʝʤ ʧʨʝʜʝʣʝ ʩ 15 ʜʦ 18 ʘʚʛʫʩʪʘ ʦʪ 349 ʜʦ 
355 ʤɺ. ʂ ʚʝʯʝʨʫ18 ʘʚʛʫʩʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢ-
ʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 357 ʤɺ, ʦʪ ʢʦʪʦʨʦʛʦ ʛʝ-
ʥʝʨʠʨʫʝʪʩʷ ʥʦʯʥʦʡ ʛʣʫʙʦʢʠʡ ʤʠʥʠʤʫʤ ʆɺʇ 
(ʜʦ 352 ʤɺ). ʂ ʧʦʣʫʜʥʶ 19 ʘʚʛʫʩʪʘ ʵʪʦʪ ʤʠ-
ʥʠʤʫʤ ʥʠʚʝʣʠʨʫʝʪʩʷ. ɺ 11 ʯ. 48 ʤʠʥ. ʧʨʦʠʩ-
ʭʦʜʠʪ ʩʣʘʙʦʝ ʐʠʰʭʠʜ-ɻʦʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝ-
ʥʠʝ (ʐɻ) ʂ=10.1, ʘ ʚ 21 ʯ. 57 ʤʠʥ. ʙʦʣʝʝ ʩʠʣʴ-
ʥʦʝ ʩʦʙʳʪʠʝ (ʂ=10.7) ʚ ʟʦʥʝ ɻʣʘʚʥʦʛʦ 
ʉʘʷʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʦ-
ʩʪʦʯʥʳʭ ʉʘʷʥ (ʟʝʤʣʝʪʨʷʩʝʥʠʝ ɻʉʈ) (ʨʠʩ. 27). 

ʉ 15 ʜʦ 18 ʘʚʛʫʩʪʘ ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʚʦʟ-
ʨʘʩʪʘʥʠʝ ʩʞʘʪʠʷ ʚ ʆʙʨʫʯʝʚʩʢʦʤ ʨʘʟʣʦʤʝ, 
ʩʤʝʥʷʶʱʝʛʦʩʷ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ʐɻ ʢʦ-
ʨʦʪʢʠʤ ʠʤʧʫʣʴʩʦʤ ʨʘʩʪʷʞʝʥʠʷ. ʆʙʘ ʟʝʤʣʝ-
ʪʨʷʩʝʥʠʷ 19 ʘʚʛʫʩʪʘ ʦʙʦʟʥʘʯʘʶʪ ʧʝʨʝʭʦʜ ʢ 
ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ 
ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ ʚʦʩʪʦʢʘ ʥʘ 
ʟʘʧʘʜ ɹʈʉ. ɽʜʠʥʳʡ ʦʩʝʚʦʡ ʩʪʨʦʡ ʵʧʠʮʝʥʪʨʦʚ 
ʚ ɹʈʉ ʥʘʨʫʰʘʝʪʩʷ. 
ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʐʠʰʭʠʜʛʦʣʴʩʢʦʝ ʠ ɻʣʘʚ-

ʥʦʛʦ ʉʘʷʥʩʢʦʛʦ ʨʘʟʣʦʤʘ (ʐɻ ʠ ɻʉʈ) 19 ʘʚʛʫ-
ʩʪʘ ʦʙʦʟʥʘʯʘʶʪ ʦʪʩʪʫʧʣʝʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ 
ʦʪ ʮʝʥʪʨʘ ɹʈʉ ʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘ ʟʘ-
ʧʘʜ. ɿʝʤʣʝʪʨʷʩʝʥʠʝ ʐɻ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʞʘʪʠʶ, ɻʉʈ ï ʧʝʨʝʭʦʜʫ ʢ 
ʨʘʩʪʷʞʝʥʠʶ ʟʝʤʥʦʡ ʢʦʨʳ. ʀʤʝʶʱʘʷʩʷ ʥʝ-
ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 
ʆɺʇ ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʵʪʠʭ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʤʝʞʜʫ ʩʝʡ-
ʩʤʠʯʝʩʢʠʤʠ ʠʤʧʫʣʴʩʘʤʠ. 

 

ʈʠʩ. 27. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 15 ʜʦ 19 ʘʚʛʫʩʪʘ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ 
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ʩʢʚʘʞʠʥʘʭ (ʚ, ʛ). ʐɻ ï ʐʠʰʭʠʜʛʦʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. ɻʉʈ ï ʟʝʤʣʝʪʨʷʩʝʥʠʝ ɻʣʘʚʥʦʛʦ ʉʘʷʥ-

ʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

Fig. 27. Graphs of temporal ORP variations on August 15ï19, 2025 in groundwater at stations 9 (a) and 

184 (ʙ) in comparison with temperature variations at the same stations (ʚ, ʛ). ʐɻ ï Shishkhidgol earth-

quake. ɻʉʈ ï Main Sayan Fault earthquake. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʆʪ ʬʦʥʦʚʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ɹʈʉ ʚ ʷʥʚʘʨʝï
ʘʧʨʝʣʝ 2025 ʛ. ʢ ʩʝʡʩʤʠʯʝʩʢʠʤ ʠʤʧʫʣʴʩʘʤ 30 
ʘʧʨʝʣʷ ï 12 ʠʶʥʷ (ʠʤʧʫʣʴʩ ɸʀ) ʠ 17 ʠʁ ʥʷ ï 
13 ʘʚʛʫʩʪʘ (ʠʤʧʫʣʴʩ ʀɸ) 
ɺ ʨʘʟʚʠʪʠʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ɹʈʉ ʚ 2020ï

2025 ʛʛ. ʯʝʨʝʜʫʶʪʩʷ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
ʝʝ ʟʘʧʘʜʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ 
(ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2025ʚ). ʇʦʩʣʝ ʜʚʫʭ ʩʠʣʴʥʳʭ 
ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʠʭ (ʂ=13.6 ʠ 14.4) ʠ ʏʫʣʫ-
ʪʳʥʩʢʦʛʦ (ʂ=13.9) ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʉʝʚʝʨʦ-

ɹʘʡʢʘʣʴʩʢʦ-ʍʘʥʛʘʡʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠ-
ʚʠʟʘʮʠʠ, ʨʝʘʣʠʟʦʚʘʚʰʠʭʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
27 ʜʝʢʘʙʨʷ 2023 ʛ., 15 ʷʥʚʘʨʷ ʠ 27 ʥʦʷʙʨʷ 2024 
ʛ., ʩʝʡʩʤʠʯʥʦʩʪʴ ʦʩʣʘʙʝʚʘʝʪ. ʉ ʷʥʚʘʨʷ ʜʦ 
ʢʦʥʮʘ ʘʧʨʝʣʷ 2025 ʛ. ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʂ) ʚ ɹʈʉ ʥʝ ʧʨʝʚʳʰʘʝʪ 11.1. 
ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ 
ʭʘʦʪʠʯʥʦ ʚ ʝʝ ʟʘʧʘʜʥʦʡ, ʚʦʩʪʦʯʥʦʡ ʠ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ (ʨʠʩ. 28). ʆʪʩʫʪʩʪʚʠʝ ʧʦ-
ʨʷʜʢʘ ʦʙʦʟʥʘʯʘʝʪ ʬʦʥʦʚʳʝ ʫʩʣʦʚʠʷ ʚ ʜʝʬʦʨ-
ʤʘʮʠʷʭ ʟʝʤʥʦʡ ʢʦʨʳ ʙʝʟ ʚʠʜʠʤʦʛʦ ʧʨʝʦʙʣʘ-
ʜʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ ʩ ʚʦʩʪʦʢʘ ʠʣʠ ʟʘʧʘʜʘ. 

 

ʈʠʩ. 28. ɼʠʘʛʨʘʤʤʘ ʬʦʥʦʚʦʛʦ (ʭʘʦʪʠʯʥʦʛʦ) ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʘ) ʧʨʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʛʨʫʧʧʠʨʦʚʘʥʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʟʘʧʘʜʝ, ʚʦʩʪʦʢʝ ʠ ʚ ʮʝʥʪʨʝ ɹʈʉ (ʙ) ʩ 25 ʜʝ-

ʢʘʙʨʷ 2024 ʛ. ʜʦ 29 ʘʧʨʝʣʷ 2025 ʛ. ɺ ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʷʚʣʷʶʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ (ʂ) 9ï11 ʠ ʥʠʞʝ (ʥʝ ʧʦʢʘʟʘʥʳ). 

Fig. 28. Diagram of background (chaotic) temporal distribution of earthquakes (a) with spatial grouping 

of earthquakes in the west, east and center of the BRS (ʙ) from December 25, 2024 to April 29, 2025. 

Earthquakes of energy class (K) 9ï11 and lower (not shown) occur in this time interval. 

ʇʝʨʚʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 2025 ʛ. ʩ ʚʦʟʨʦʩʰʠʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ (ʂ=11.6) ʧʨʦʠʩʭʦ-

ʜʠʪ 30 ʘʧʨʝʣʷ 2025 ʛ. ʚ ʍʫʙʩʫʛʫʣʴʩʢʦʤ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʤ ʧʦʣʝ ʢʘʢ ʦʪʛʦʣʦʩʦʢ ʛʣʘʚʥʦʛʦ 

ʍʫʙʩʫʛʫʣʴʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ɹʘʡʢʘʣʦ-ʍʫʙ-

ʩʫʛʫʣʴʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ 
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(ʂ=16, 11 ʷʥʚʘʨʷ 2021 ʛ.). ʉ 30 ʘʧʨʝʣʷ ʜʦ 13 

ʘʚʛʫʩʪʘ 2025 ʛ. ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʟʘʧʘʜʥʦʡ, ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ɹʈʉ ʚʳʩʪʨʘʠʚʘ-

ʶʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ ʜʚʫʭ 

ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ 12ï17 

ʠʶʥʷ. ʇʝʨʚʳʡ ʠʥʪʝʨʚʘʣ ʟʘʚʝʨʰʘʝʪʩʷ ʩʣʘʙʳʤ 

ʂʳʨʝʥʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʂʓ (ʂ=9.8) 12 

ʠʶʥʷ ʚ 22 ʯ. 18 ʤʠʥ., ʚʪʦʨʦʡ ʠʥʪʝʨʚʘʣ ʥʘʯʠ-

ʥʘʝʪʩʷ 17 ʠʶʥʷ ʚ 08 ʯ. 2 ʤʠʥ. ʩʣʘʙʳʤ ʋʜʦʢʘʥ-

ʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʋɼ (ʂ=10.5). ʇʝʨʝ-

ʩʪʨʦʡʢʘ 12ï17 ʠʶʥʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ 

ʦʪ ʘʧʨʝʣʴʩʢʦ-ʠʶʥʴʩʢʦʛʦ (ɸʀ) ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʠʤʧʫʣʴʩʘ ʢ ʠʶʥʴʩʢʦ-ʘʚʛʫʩʪʦʚʩʢʦʤʫ (ʀɸ) 

(ʨʠʩ. 29). 

 

ʈʠʩ. 29. ɼʠʘʛʨʘʤʤʘ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ (ʂ) ʩ 28 

ʘʧʨʝʣʷ ʜʦ 13 ʘʚʛʫʩʪʘ 2025 ʛ. (ʘ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ɹʈʉ ʚ 

ʬʘʟʫ ʟʘʧʫʩʢʘ (ʙ) ʠ ʟʘʪʫʭʘʥʠʷ (ʚ) ʠʤʧʫʣʴʩʘ ɸʀ, ʚ ʬʘʟʫ ʟʘʧʫʩʢʘ (ʛ) ʠ ʟʘʪʫʭʘʥʠʷ (ʜ) ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʠʤʧʫʣʴʩʘ ʀɸ. ʅʘ ʧʘʥʝʣʷʭ ʚ ʠ ʜ ʙʦʣʴʰʠʤʠ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʩʤʝʱʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʪʝʨʨʠʪʦʨʠʡ ʥʘʯʘʣʴʥʳʭ ʬʘʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ (ʧʦʣʷ, 
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ʧʝʨʝʥʝʩʝʥʥʳʝ ʰʪʨʠʭʦʚʳʤʠ ʣʠʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʧʘʥʝʣʝʡ ʙ ʠ ʛ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʥʝʯʥʳʭ 

ʬʘʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ. 

Fig. 29. Diagram of temporal variations of earthquakes of different energy classes (K) from April 28 to 

August 13, 2025 (a) and spatial distribution of these earthquakes in the BRS in the start-up phase (ʙ) 

and attenuation (ʚ) of the AJ pulse, in the start-up phase (ʛ) and attenuation (ʜ) of the JA seismic pulse. 

In panels ʚ and ʜ, large arrows indicate the directions of spatial displacement of earthquakes from areas 

of initial phases of seismic pulses (fields transferred by dashed lines, respectively, from panels ʙ and ʜ) 

to those of the final phases of seismic pulses. 

ʉʝʡʩʤʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ ɸʀ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʜʚʝ ʬʘʟʳ: ʥʘʯʘʣʴʥʫʶ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʢʦʣʦ ʤʝʩʷʮʘ ï ʩ 30 ʘʧʨʝʣʷ ʜʦ 01 ʠʶʥʷ) ʠ ʢʦ-

ʥʝʯʥʫʶ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʢʦʣʦ ʥʝʜʝʣʠ ï 

ʩ 06 ʜʦ 12 ʠʶʥʷ) (ʨʠʩ. 29ʙ,ʚ). ɺ ʥʘʯʘʣʴʥʫʶ 

ʬʘʟʫ ʠʤʧʫʣʴʩʘ ɸʀ ʥʘ ʚʦʩʪʦʢʝ ɹʈʉ 

ʍʵʥʪʵʡʩʢʦʝ (ʍʅ) ʠ ʜʚʘ ʋʜʦʢʘʥʩʢʠʭ (ʋɼ1 ʠ 

ʋɼ2) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ (ʂ=12.0ï12.9). ʕʪʠ ʩʝʡ-

ʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʬʦʥʝ ʤʝ-

ʥʝʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘʧʘʜʘ ɹʈʉ 

(ʂ=10.0ï11.7). ɺ ʢʦʥʝʯʥʫʶ ʬʘʟʫ ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ɸʀ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ 

ɹʫʩʠʡʥʛʦʣʴʩʢʦʛʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʤ ʢʣʘʩʩʦʤ (ʂ=12.7), ʧʦʣʥʦʩʪʴʶ ʢʦʥʮʝʥ-

ʪʨʠʨʫʶʪʩʷ ʥʘ ʟʘʧʘʜʝ ɹʈʉ. ʂ ʢʦʥʮʫ ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ɸʀ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂ ʩʥʠʞʘʝʪʩʷ ʜʦ 9.0. 

ʉʝʡʩʤʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ ʀɸ ʪʘʢʞʝ ʨʘʟʜʝʣʷ-

ʝʪʩʷ ʥʘ ʜʚʝ ʬʘʟʳ: ʥʘʯʘʣʴʥʫʶ (ʤʝʩʷʯʥʫʶ) ï ʩ 

17 ʠʶʥʷ ʜʦ 20 ʠʶʣʷ ʠ ʢʦʥʝʯʥʫʶ (ʪʘʢʞʝ ʤʝ-

ʩʷʯʥʫʶ) ï ʩ 21 ʠʶʣʷ ʜʦ 13 ʘʚʛʫʩʪʘ (ʨʠʩ. 

29ʛ,ʜ). ɺ ʥʘʯʘʣʴʥʫʶ ʬʘʟʫ ʠʤʧʫʣʴʩʘ ʀɸ ʜʦʤʠ-

ʥʠʨʫʶʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʦʩʪʦʢʘ ɹʈʉ. ɿʘ ʩʣʘ-

ʙʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ (ʋʜʦʢʘʥʩʢʠʤ, ʋɼ ʠ 

ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʠʤ, ɺɸʅ) 02 ʠʶʣʷ ʩʣʝʜʫʝʪ 

ɿʘʙʘʡʢʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ (ɿɸɹ) ʧʦʚʳ-

ʰʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ (ʂ=11.5), ʘ 

20 ʠʶʣʷ ʚ 21 ʯ. 23 ʤʠʥ. ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʙʦʣʝʝ 

ʩʠʣʴʥʦʝ ɹʘʛʜʘʨʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ (ɹɸɻ) 

(ʂ=12.9). ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ (21 ʠʶʣʷ), ʦʜ-

ʥʘʢʦ, ʚ 15 ʯ. 55 ʤʠʥ. ʦʪʢʣʠʢʘʝʪʩʷ ʩʣʘʙʦʝ 

(ʂ=9.5) ʃʠʩʪʚʷʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʮʝʥʪʨʘ 

ɹʈʉ, ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʢ ʢʦʥʝʯʥʦʡ 

ʬʘʟʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ʀɸ. ɺ ʵʪʫ ʬʘʟʫ 

ʧʨʦʷʚʣʷʶʪʩʷ ʩʣʘʙʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʮʝʥʪʨʝ 

ɹʈʉ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʦʩʪʦʢʘ 

ɹʈʉ ʦʩʣʘʙʝʚʘʶʪ; 28 ʠʶʣʷ ʩʣʝʜʫʝʪ 

ʄʫʷʢʘʥʩʢʦʝ ʩʦʙʳʪʠʝ, ʄʋ (ʂ=10.2) ʠ 2 ʘʚʛʫ-

ʩʪʘ ï ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʦʝ, ɺɸʅ (ʂ=10.2). ɽʜʠ-

ʥʠʯʥʦʝ ʩʦʙʳʪʠʝ ʦʪʟʳʚʘʝʪʩʷ ʚ ʵʧʠʮʝʥʪʨʘʣʴ-

ʥʦʤ ʧʦʣʝ ʛʣʘʚʥʦʛʦ ʍʫʙʩʫʛʫʣʴʩʢʦʛʦ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ 2021 ʛ. ɺ ʮʝʣʦʤ ʩʣʘʙʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʬʠʥʘʣʴʥʦʡ ʬʘʟʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ 

ʀɸ ʦʙʦʟʥʘʯʘʶʪ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʝʡʩʤʦʛʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩ ʚʦʩʪʦʢʘ ʚ ʮʝʥʪʨ 

ɹʈʉ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ɸʀ 
ʠ ʀɸ ʩ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ ʠ ʩʞʠʤʘʶʱʠʤʠ 

ʫʩʠʣʠʷʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ 

ɺ ʨʘʟʚʠʪʠʠ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʧʝʨ-

ʚʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ ʢ ʥʝʡ ʩʠʣ ʩʞʘ-

ʪʠʷ ʠʣʠ ʨʘʩʪʷʞʝʥʠʷ. ʉʝʡʩʤʠʯʝʩʢʠʝ ʠʤ-

ʧʫʣʴʩʳ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ, ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤʠ. 

ɿʝʤʥʘʷ ʢʦʨʘ ʠʩʧʳʪʳʚʘʝʪ ʚʩʝʩʪʦʨʦʥʥʝʝ 

ʩʞʘʪʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʛʨʘʚʠʪʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʢ ʮʝʥʪʨʫ ɿʝʤʣʠ. ʉʠʣʳ ʩʞʘʪʠʷ 

ʫʩʠʣʠʚʘʶʪʩʷ ʚ ʟʦʥʘʭ ʢʦʥʚʝʨʛʝʥʮʠʠ (ʚʟʘʠʤ-

ʥʦʛʦ ʩʭʦʞʜʝʥʠʷ), ʘ ʩʠʣʳ ʨʘʩʪʷʞʝʥʠʷ ï ʚ ʟʦʥʘʭ 

ʜʠʚʝʨʛʝʥʮʠʠ (ʚʟʘʠʤʥʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ) ʢʦʥ-

ʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ. ʉʞʘʪʠʝ ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʥʘ ʟʘʧʘʜʝ ɹʈʉ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʜʝʬʦʨʤʘ-

ʮʠʡ ʚ ʉʘʷʥʦ-ʄʦʥʛʦʣʴʩʢʦʤ ʩʝʢʪʦʨʝ ʀʥʜʦ-

ɸʟʠʘʪʩʢʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ (ʉʄʉʀɸʂ), ʨʘʩʪʷ-

ʞʝʥʠʝ ï ʥʘ ʚʦʩʪʦʢʝ ɹʈʉ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ 

ʗʧʦʥʩʢʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦ-

ʨʠʜʦʨʘ (ʗɹɻʂ). 

ʇʦʣʫʯʝʥʥʳʡ ʨʷʜ ʆɺʇ-ʦʮʝʥʦʢ ʩʦʩʪʦʷʥʠʷ 

ʢʦʨʳ ʂʫʣʪʫʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷʭ ɹʈʉ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨ-

ʚʘʣʳ 1) 29 ʘʧʨʝʣʷ ï 08 ʠʶʥʷ, 2) 09 ʠʶʥʷ ï 13 

ʠʶʣʷ, 3) 20 ʠʶʣʷ ï 05 ʘʚʛʫʩʪʘ ʠ 4) 05ï09 ʘʚ-

ʛʫʩʪʘ. 
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ɺ ʧʝʨʚʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʝʦʙʣʘʜʘʝʪ ʩʝʡʩʤʦ-

ʛʝʥʝʨʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʩʞʘʪʠʷ. ʉʦʙʳʪʠʷ 

ʨʘʩʪʷʞʝʥʠʷ ʝʜʠʥʠʯʥʳ. ʉʞʘʪʠʝ, ʫʩʠʣʠʚʘʶʱʝ-

ʝʩʷ ʚ ʟʦʥʝ ʉʄʉʀɸʂ, ʦʪʨʘʞʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ɸʀ. ʕʪʦʪ ʠʥʪʝʨʚʘʣ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʭʫʙʩʫʛʫʣʴʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

(ʍʋ) ʟʘʧʘʜʘ ɹʈʉ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ɹʫʩʠʡʥ-

ʛʦʣʴʩʢʠʤ (ɹʋʉ) ʟʘʧʘʜʘ ʠ ʋʰʢʘʥʴʠʤ (ʋʐ) 

ʮʝʥʪʨʘ. 

ɺʦ ʚʪʦʨʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʝʦʙʣʘʜʘʝʪ ʩʝʡʩʤʦ-

ʛʝʥʝʨʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʨʘʩʪʷʞʝʥʠʷ. ʈʘʩʪʷ-

ʛʠʚʘʶʱʠʝ ʫʩʠʣʠʷ ʩʦʟʜʘʶʪʩʷ ʚ ʟʦʥʝ ʗɹɻʂ. 

ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʫʞʝ ʚ ʢʦʥʮʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʠʤʧʫʣʴʩʘ ɸʀ ʠ ʦʪʨʘʞʘʶʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨ-

ʚʦʡ ʧʦʣʦʚʠʥʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ɸʀ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʘʣʦ ʨʘʩʪʷʞʝʥʠʷ ʗɹɻʂ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʝʨʝʩʪʨʦʡʢʝ ʤʝʞʜʫ ʩʝʡʩʤʠʯʝ-

ʩʢʠʤʠ ʠʤʧʫʣʴʩʘʤʠ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʟʘʧʘʜʘ ʥʘ 

ʚʦʩʪʦʢ ɹʈʉ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʤʧʫʣʴʩ ʨʘʩʪʷ-

ʞʝʥʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ɹʘʛʜʘʨʠʥʩʢʦʝ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʝ (ɹɸɻ) ʩ ʧʦʚʳʰʝʥʥʳʤ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʤ ʢʣʘʩʩʦʤ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʩʞʘʪʠʷ ʢʦʨʳ. 

ɺ ʪʨʝʪʴʝʤ ʠʥʪʝʨʚʘʣʝ ʩ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶ-

ʱʠʤ ʜʝʡʩʪʚʠʝʤ ʩʞʘʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝ-

ʥʦʩ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʚʦʩʪʦʢʘ (ʩʦ-

ʙʳʪʠʝ ɹɸɻ) ʚ ʮʝʥʪʨ ɹʈʉ (ʩʦʙʳʪʠʝ ʃʀʉ ï 

ʃʠʩʪʚʷʥʢʘ). ɺ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ ʩʣʝʜʫʝʪ ʩʝʨʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪ ʄʫʷʢʘʥʩʢʦʛʦ (ʄʋ) ʜʦ ʉʝ-

ʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ (ʉɹ). ʇʝʨʝʭʦʜ ʢ ʩʞʘʪʠʶ 

ʢʦʨʳ ʚʦ ʚʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ɹɸɻ 

ʚʝʜʝʪ ʢ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʥʠʟʢʠʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ. ɽʩʣʠ ʙʳ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʝ ɹɸɻ ʧʨʦʠʟʦʰʣʦ ʚ ʨʘʩʪʷʛʠʚʘʶʱʝʡʩʷ 

ʢʦʨʝ (ʢʘʢ ʵʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʚ 2020ï2024 ʛʛ.), 

ʩʣʝʜʫʶʱʝʝ ʟʘ ʥʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʙʳʣʦ ʙʳ 

ʙʦʣʝʝ ʩʠʣʴʥʳʤ. 

ɺ ʯʝʪʚʝʨʪʦʤ ʠʥʪʝʨʚʘʣʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʨʘʩʪʷʞʝʥʠʷ. 

ʊʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʉʝʚʝʨʦ-

ɹʘʨʛʫʟʠʥʩʢʦʝ ï ʉɹʈ, ɻʦʣʦʫʩʪʝʥʩʢʦʝ ï ɻʆ ʠ 

ɸʢʘʜʝʤʠʯʝʩʢʦʝ ï ɸʂ), ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʮʝʥ-

ʪʨʝ ɹʈʉ, ʦʙʦʟʥʘʯʘʶʪ ʬʠʥʘʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ʀɸ ʩ 

ʚʦʩʪʦʢʘ ʚ ʮʝʥʪʨ ɹʈʉ. 

ɺ ʮʝʣʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʝʡʩʪʚʠʝ ʠʤʧʫʣʴʩʘ ʨʘʩʪʷʞʝʥʠʷ ʗɹɻʂ ʥʘ ʚʦ-

ʩʪʦʢʝ ʠ ʚ ʮʝʥʪʨʝ ɹʈʉ ʚʦ ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ 

ʠʥʪʝʨʚʘʣʘʭ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʳʷʚʣʷʝʪʩʷ 

ʚʢʣʶʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʩʞʘʪʠʷ ʪʨʝʪʴʝʛʦ ʠʥ-

ʪʝʨʚʘʣʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʛʦ ʫʩʠʣʝʥʠʝ ʩʝʡ-

ʩʤʦʛʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʚʦʩʪʦʢʝ ʠ ʚ ʮʝʥʪʨʝ 

ɹʈʉ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʩʪʨʦʝʢ ɿɸɹï
ɹɸɻïɻʆ 

ʉʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 2020ï2024 ʛʛ. ʩʚʷ-

ʟʘʥʳ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʛʠʜʨʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʆɺʇ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ. ʆʥʠ ʣʠʙʦ ʩʦʚʧʘʜʘʶʪ ʧʦ ʚʨʝʤʝʥʠ ʩ 

ʧʝʨʝʩʪʨʦʡʢʦʡ, ʣʠʙʦ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʝʨʝʜʠʥʝ 

ʤʝʞʜʫ ʧʝʨʝʩʪʨʦʡʢʘʤʠ (ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2023; 

Rasskazov et al., 2024). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʷʚ-

ʣʝʥʠʝ ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʟʘ-

ʪʨʫʜʥʝʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳʩʪʨʘʠʚʘ-

ʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: ʆɺʇ ʧʝʨʝʩʪʨʦʡʢʠ ʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ Ÿ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʙʝʟ ʧʝʨʝ-

ʩʪʨʦʡʢʠ (ʠʣʠ ʩʦ ʩʣʘʙʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʆɺʇ), 

ʦʙʦʟʥʘʯʘʶʱʝʝ ʩʝʨʝʜʠʥʫ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʧʝ-

ʨʝʩʪʨʦʡʢʘʤʠ Ÿ ʦʪʩʯʝʪ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠʥ-

ʪʝʨʚʘʣʘ ʤʝʞʜʫ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʩ ʦʧʨʝʜʝʣʝ-

ʥʠʝʤ ʚʨʝʤʝʥʠ ʢʦʥʝʯʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʩ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʝʤ. 

ʅʘ ʛʨʘʬʠʢʘʭ ʩʪʘʥʮʠʡ 9 ʠ 184 ʚ ʩʦʦʪʥʦʰʝ-

ʥʠʠ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ (ʂ=11.2ï12.9) ʚʦ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʩ 23 ʘʧʨʝʣʷ ʜʦ 10 ʠʶʣʷ ʷʚʥʦʛʦ ʩʦ-

ʛʣʘʩʦʚʘʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʆɺʇ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺʝʩʴʤʘ ʦʪ-

ʯʝʪʣʠʚʦ ʚʳʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʧʨʦʛʠʙʦʚ 28 ʠʶʥʷ ï 04 ʠʶʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ɿʘʙʘʡʢʘʣʴʩʢʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ 02 

ʠʶʣʷ. ʕʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʠʛʨʘʝʪ ʨʦʣʴ ʛʣʘʚ-

ʥʦʛʦ ʩʦʙʳʪʠʷ (ʂ=11.5), ʧʨʦʷʚʠʚʰʝʛʦʩʷ ʥʘ ʚʦ-

ʩʪʦʢʝ ɹʈʉ ʚʦ ʚʨʝʤʷ ʠʤʧʫʣʴʩʘ ʨʘʩʪʷʞʝʥʠʷ 

ʗɹɻʂ (ʨʠʩ. 30). 
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ʈʠʩ. 30. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 23 ʘʧʨʝʣʷ ʜʦ 10 ʠʶʣʷ ʚ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʧʦʚʳʰʝʥʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ (ʂ=11.2ï12.9). ʇʦʢʘʟʘʥ ʠʥʪʝʨʚʘʣ ʧʝʨʝʩʪʨʦʡʢʠ ʤʝʞʜʫ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʠʤ-

ʧʫʣʴʩʘʤʠ ɸʀ ʠ ʀɸ ʩ 12 ʜʦ 17 ʠʶʥʷ 2025 ʛ. ʌʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʦʙʳʪʠʷ ʟʘʧʘʜʘ, 

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ï ʩʦʙʳʪʠʷ ʚʦʩʪʦʢʘ, ʨʦʟʦʚʳʤ ʮʚʝʪʦʤ ï ʩʦʙʳʪʠʷ ʮʝʥʪʨʘ ɹʈʉ. 

Fig. 30. Diagram of real-time variations in ORP from April 23 to July 10 in groundwater at wells st. 9 

(a) and st. 184 (ʙ) in relation to elevated-energy earthquakes (K=11.2ï12.9). The interval of readjust-

ment between the AJ and JA seismic pulses from June 12 to 17, 2025, is shown. Events in the west are 

shown in purple, those in the east are shown in red, and events in the BRS center are shown in pink. 

ɺʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʩ 28 ʠʶʥʷ ʜʦ 26 
ʠʶʣʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʘʯʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ, 
ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ɿʘʙʘʡʢʘʣʴʩʢʠʤ ʟʝʤʣʝʪʨʷ-
ʩʝʥʠʝʤ ʧʦʚʳʰʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 
(ʂ = 11.5). ʕʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʚʳʨʘʞʘʝʪʩʷ: 1) ʚ 
ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʩʥʠʞʝʥʠʠ ʆɺʇ ʧʦʜʟʝʤʥʳʭ 
ʚʦʜ ʜʚʫʭ ʩʪʘʥʮʠʡ ʠ 2) ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʭʦʜʝ 
ʩʪ. 184 ʥʘ ʨʝʞʠʤ ʝʜʠʥʦʦʙʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ 
ʆɺʇ ʚ ʚʝʨʭʥʝʤ ʧʨʝʜʝʣʝ. ɹʘʛʜʘʨʠʥʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ 20 ʠʶʣʷ ʩ ʧʦʚʳʰʝʥʥʳʤ ʵʥʝʨ-
ʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ (ʂ = 12.9), ʥʘ ʧʝʨʚʳʡ 
ʚʟʛʣʷʜ, ʥʝ ʠʤʝʝʪ ʷʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʝʨʝ-
ʩʪʨʦʡʢʠ ʆɺʇ. ɹʘʛʜʘʨʠʥʩʢʦʤʫ ʟʝʤʣʝʪʨʷʩʝ-
ʥʠʶ ʦʪʚʦʜʠʪʩʷ ʨʦʣʴ ʩʨʝʜʠʥʥʦʛʦ ʩʦʙʳʪʠʷ 
ʤʝʞʜʫ ʧʝʨʝʩʪʨʦʡʢʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʷ ʢʦʥʝʯʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 
08 ʘʚʛʫʩʪʘ 2025 ʛ. (ʨʠʩ. 31). 
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ʈʠʩ. 31. ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 

9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘʞʠʥʘʭ (ʚ, ʛ) ʩ 28 

ʠʶʥʷ ʜʦ 26 ʠʶʣʷ. 

Fig. 31. Diagrams of real-time ORP variations in groundwater at wells stations 9 (a) and 184 (ʙ) in 

comparison with temperature variations at the same wells (ʚ, ʛ) from June 28 to July 26. 

 

ɸʥʦʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʳ ʚʦ ʚʨʝʤʷ ʠ 

ʧʦʩʣʝ ɹʘʛʜʘʨʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʙʦʟʥʘ-

ʯʘʝʪʩʷ ʥʘʙʣʶʜʝʥʠʷʤʠ ʝʜʠʥʦʦʙʨʘʟʥʳʭ ʤʘʣʦ-

ʘʤʧʣʠʪʫʜʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ 

ʩʪ. 184, ʥʘʯʠʥʘʶʱʠʭʩʷ ʚʦ ʚʨʝʤʷ ʵʪʦʛʦ ʩʦʙʳ-

ʪʠʷ (20ï21 ʠʶʣʷ) ʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʚ ʪʝʯʝʥʠʝ 

4-ʭ ʩʫʪʦʢ ʧʦʩʣʝ ʥʝʛʦ (ʜʦ 24 ʠʶʣʷ). ʂʘʞʜʳʡ 

ʨʘʟ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʥʦʯʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ (ʩ ʧʦʣʫʥʦʯʠ ʜʦ 8 ʯ. ʫʪʨʘ ʟʘʙʦʨ ʚʦʜʳ 

ʥʝ ʧʨʦʚʦʜʠʪʩʷ), ʧʨʦʷʚʣʷʶʪʩʷ ʥʠʟʢʠʝ ʟʥʘʯʝ-

ʥʠʷ ʆɺʇ, ʩʣʝʛʢʘ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʚ ʩʝʨʝʜʠʥʝ 

ʢʘʞʜʦʛʦ ʥʦʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʊʘʢʦʤʫ ʧʦʜʲʝʤʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʇʝʨʝʜ ʧʝʨʝʩʪʨʦʡʢʦʡ (ʧʝʨʝʜ 

ɹʘʛʜʘʨʠʥʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ) ʧʨʦʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʆɺʇ 20 ʠʶʣʷ ʩ 11 ʯ. 42 ʤʠʥ. ʜʦ 14 

ʯ. 16 ʤʠʥ., ʘ ʧʦʩʣʝ 4-ʭ ʜʥʝʚʥʦʛʦ ʝʜʠʥʦʦʙʨʘʟ-

ʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʆɺʇ-ʵʬʬʝʢʪʦʚ, ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʆɺʇ 25 ʠʶʣʷ ʩ 16 ʯ. 26 ʤʠʥ. 

ʜʦ 00 ʯ. 54 ʤʠʥ. 26 ʠʶʣʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝ-

ʨʝʭʦʜʦʤ ʚ ʛʣʫʙʦʢʠʡ ʤʠʥʠʤʫʤ (ʨʠʩ. 32). 

 

ʈʠʩ. 32. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʮʠʡ ʆɺʇ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʢʚʘʞʠʥ ʩʪ. 

9 (ʘ) ʠ ʩʪ. 184 (ʙ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʞʝ ʩʢʚʘʞʠʥʘʭ (ʚ, ʛ) ʩ 20 ʜʦ 

26 ʠʶʣʷ. 

Fig. 32. Diagram of real-time variations in ORP in groundwater of wells stations 9 (a) and 184 (ʙ) in 

comparison with temperature variations at the same wells (ʚ, ʛ) from July 20 to 26. 

ʇʦʩʢʦʣʴʢʫ 08 ʘʚʛʫʩʪʘ ʤʦʛʣʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʨʦʠʟʦʡʪʠ ʬʠʥʘʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʧʝʨʝ-

ʩʪʨʦʡʢʠ, ʩʚʷʟʘʥʥʦʝ ʩ ɿʘʙʘʡʢʘʣʴʩʢʠʤ (ʂ=11.5) 

ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 02 ʠʶʣʷ ʥʘʯʘʣʴʥʦʡ ʧʝʨʝ-

ʩʪʨʦʡʢʠ ʠ ɹʘʛʜʘʨʠʥʩʢʠʤ (ʂ=12.9) ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʝʤ 20 ʠʶʣʷ ʚ ʩʨʝʜʠʥʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ, ʚʨʝʤʝʥʥʦʡ ʦʪʨʝʟʦʢ 07ï11 ʘʚʛʫʩʪʘ 

(ʩʤ. ʨʠʩ. 26) ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ. 08 ʘʚʛʫʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʧʘʨʘ ʩʣʘʙʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ɻʦʣʦʫʩʪʥʦʝ ʠ ɸʢʘʜʝʤʠʯʝ-

ʩʢʦʝ), ʢʦʪʦʨʘʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʝ-

ʨʝʩʪʨʦʝʯʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʟʨʷʜʢʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ɿʘʙʘʡʢʘʣʴʩʢʠʤ ʠ ɹʘʛʜʘʨʠʥʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷʤʠ ʚʦʩʪʦʢʘ ɹʈʉ, ʥʦ ʩ ʤʝʥʴʰʝʡ ʩʠʣʦʡ, ʯʝʤ 

ʦʞʠʜʘʝʪʩʷ. 

ʇʦʯʝʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʩʪʨʦʝʢ 
ɿɸɹïɹɸɻïɻʆ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʝʤʣʝʪʨʷʩʝ-
ʥʠʶ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ ʂ > 12.9? 

ɺ ʭʦʜʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʆɺʇ 

ʩʪ. 9 ʠ 184 ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʩ 23 ʤʘʷ 

ʜʦ 10 ʠʶʣʷ 2025 ʛ. (ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2025ʙ) 
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ʥʘʤʝʯʘʣʦʩʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ ʟʘʧʘʜʥʦʡ ʚ ʚʦʩʪʦʯ-

ʥʫʶ ʯʘʩʪʴ ɹʈʉ ï ʦʪ ʘʨʝʘʣʘ ɹʫʩʠʡʥʛʦʣʴʩʢʦʡ 

ʩʝʨʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʘʨʝʘʣ ɿʘʙʘʡʢʘʣʴʩʢʦʡ 

ʩʝʨʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 33) ʩ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝʤ ʦ ʚʝʨʦʷʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʠʣʴʥʦʛʦ ʩʝʡ-

ʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʥʘ ʚʦʩʪʦʢʝ ɹʈʉ. 

 

 

ʈʠʩ. 33. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʡʥʦʟʦʡʩʢʠʭ ʚʫʣʢʘʥʠ-

ʯʝʩʢʠʭ ʧʦʣʝʡ ɹʈʉ (ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2025ʙ) ʩ ʜʦʧʦʣʥʝʥʠʝʤ ʵʧʠʮʝʥʪʨʘ ɹʘʛʜʘʨʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ 20 ʠʶʣʷ (ɹʘʛ) (ʂ=12.9). ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʤ. ʨʠʩ. 28. ɺʠʪʠʤʦ-ʋʜʦʢʘʥ-

ʩʢʘʷ ʛʦʨʷʯʘʷ ʫʛʣʦʚʘʷ ʟʦʥʘ ʪʨʘʥʩʪʝʥʩʠʠ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʪʷʛʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʣʠʪʦ-

ʩʬʝʨʳ ʠ ʧʦʜʣʠʪʦʩʬʝʨʥʦʡ ʤʘʥʪʠʠ ʢ ʦʩʠ ʗʧʦʥʩʢʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ 

(ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʢʘʟʘʥʦ ʦʪʢʨʳʪʦʡ ʩʪʨʝʣʢʦʡ) (ʈʘʩʩʢʘʟʦʚ, ʏʫʚʘʰʦʚʘ, 2018). ɸʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʟʦʥʳ 

ʯʘʩʪʠʯʥʦ ʧʝʨʝʰʣʘ ʚ ʍʵʥʪʵʡ-ʋʜʦʢʘʥʩʢʫʶ ʛʦʨʷʯʫʶ ʫʛʣʦʚʫʶ ʟʦʥʫ. ʇʦʩʣʝʜʥʷʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʠʣʴ-

ʥʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʧʦʩʣʝ ʛʣʘʚʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ɹʈʉ, ʚʳʨʘʞʝʥʥʦʡ 

ʦʩʣʘʙʣʝʥʠʝʤ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʠʶʥʝ-ʩʝʥʪʷʙʨʝ 2023 ʛ. ʆʙʝ ʫʛʣʦʚʳʝ ʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʷʚ-

ʣʝʥʠʝʤ ʚʫʣʢʘʥʠʟʤʘ ʥʘ ʦʢʦʥʯʘʥʠʷʭ ʫʛʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʫʛʣʘʭ. 

Fig. 33. Spatial distribution of earthquakes relative to the Cenozoic volcanic fields of the BRS. (Ras-

skazov et al., 2025b) with the addition of the epicenter of the Bagdarin earthquake on July 20 (ɹɸɻ) 

(K=12.9). For earthquakes, symbols are as in Fig. 28. The Vitim-Udokan hot corner zone of transtension 

was formed due to pull-to-axis forces (direction shown by open arrow) affected lithospheric and sub-

lithospheric mantle material in the Japan-Baikal geodynamic corridor (Rasskazov, Chuvashova, 2018). 

Activities of this zone was partly transformed into the Khentei-Udokan one. The latter is displayed in 

strong and moderate earthquakes after the main structural reorganization of the BRS, expressed by 

weakening of seismicity in June-September 2023. Both corner zones are characterized by manifestation 

of volcanism at the ends of the corner structures and its lack in connecting corners. 

ʆʜʥʘ ʠʟ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʦʩʣʘʙʣʝʥʠʷ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʦʩʣʝ ɹʘʛʜʘʨʠʥʩʢʦʛʦ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷ 20 ʠʶʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʤʝʥʝ ʫʩʣʦ-

ʚʠʡ ʨʘʩʪʷʞʝʥʠʷ ʢʦʨʳ ʩʞʘʪʠʝʤ (ʩʤ. ʨʠʩ. 29). 

ʋʩʣʦʚʠʷ ʩʞʘʪʠʷ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʚʦʩʪʦʢʝ 

ɹʈʉ. ɼʨʫʛʘʷ ʧʨʠʯʠʥʘ ʦʩʣʘʙʣʝʥʠʷ ʩʠʣʳ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ ʧʦʩʣʝ ɹʘʛʜʘʨʠʥʩʢʦʛʦ ʩʦʙʳʪʠʷ 


