Preliminary Report on Kamchatka Earthquake occurred on 20 July 2025

On July 20, 2025, a strong earthquake with a magnitude of 7.4 struck just east of Petropavlovsk-
Kamchatka at 06:49 UTC, with its focal depth about 10 km. This event highlights how active and
dangerous the Kuril-Kamchatka Arc is. This area is where the Pacific Plate moves under the North
American Plate, often causing strong earthquakes. The earthquake’s epicenter was about 150 km west
of Petropavlovsk-Kamchatsky, where people reported feeling the strongest shaking (according to the
USGS; see Figure 1). The earthquake was caused by reverse faulting about 20 km underground, which
happened because of strong pressure created as the Pacific Plate pushes northwest against the
continental crust at a rate of about 77 mm/yr.

This earthquake occurred near the same place as another strong earthquake of Mw 7.2 event on
August 17, 2024. That previous earthquake also involved reverse faulting, but it was deeper—about
51 km below the surface—and the epicenter was about 90 km east of Petropavlovsk-Kamchatsky. The
2024 quake caused a short tsunami warning and was soon followed by an eruption at the Shiveluch
volcano, suggesting the earthquake may have changed the stress in the Earth’s crust near the volcano.
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Figure 1: The present earthquake (M 7.4) of 20" July 2025 (Star in red colour) and aftershock reported
till 22" July 2025 in black circle. The previous major event occurred on 171 Aug 2024 is also shown as



Blue star. The geological faults (solid red lines) were obtained from Lveson et al. 2021. The yellow circles
are the past one-decade M > 6.0 event occurred within 100 sq km of 20" July 2025.

The National Centre for Seismology, Ministry of Earth Sciences in New Delhi, thoroughly monitored
the main earthquake event and its aftershocks. A network of more than 35 broadband seismic stations
across the Indian and surrounding region, enabling precise detection and analysis of this seismic events
activity (Figure 2). The extensive coverage by these stations ensured high-quality data collection for
both the initial earthquake and subsequent aftershocks, contributing valuable information for
understanding earthquake patterns and tectonic behavior in the affected area.
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Figure 2. Seismic waveform record of Indian station (Madhubani, Bihar) and IRIS station PET during the
Mw 7.4 event.

Over the past century, this region has experienced at least 29 earthquakes of M > 6.5 within a 250 km
radius of the 2025 rupture zone, reinforcing its status as a high-seismicity corridor. The proximity—just
73 km northeast—of the epicenter to the Mw 9.0 megathrust earthquake of 1952 raises important
considerations about regional stress transfer, intersegment coupling, and potential recurrence
intervals for extreme seismic events. The 1952 quake was one of the largest recorded in subduction
zones and generated tsunamis that affected wide areas across the Pacific Basin.

The July 2025 earthquake, while smaller in magnitude, may be a part of a broader temporal pattern of
stress redistribution and episodic release along the Kamchatka trench. Detailed geodetic and seismic
analyses will be needed to assess whether the event contributed to perturbation in stress within the
asperity zones where seismogenesis happened. A series of aftershocks may continue and a new source
zone for earthquakes of similar strength may be created along the non-ruptured fault zones in the off
east coast of Kamchataka located in the vicinity of the intersection of the Kuril-Kamchataka Trench and
Aleutian trench, a highly stressed zone of generating strong to great earthquakes in the past as stated
above.



