Preliminary Report on Kamchatka Earthquake occurred on 30t July 2025

On 30 July 2025 at 04:54:56 IST (23:24 UTC, 29 July), a powerful megathrust earthquake
struck offshore Kamchatka Peninsula with a moment magnitude of 7.8 and a focal depth of
approximately 55 km. The event occurred along the Kuril-Kamchatka Trench, marking a
significant rupture on the shallow portion of the subduction interface between the Pacific Plate
and the Okhotsk microplate. Strong ground motions were reported across eastern Kamchatka,
particularly in Petropavlovsk-Kamchatsky (~136 km WNW from the epicenter), Vilyuchinsk
(~126 km NW), and Yelizovo (~140 km NW), with tremors felt as far as Magadan (~974 km
NW) (USGS report).

The epicenter of the was located approximately 45—60 km offshore from Kamchatka’s eastern
coastline, specifically southeast of Avacha Bay, which borders the city of Petropavlovsk -
Kamchatsky. This places the rupture zone within close proximity to the Pacific Ocean
boundary, and roughly 50-70 km from the nearest coastal settlements such as Vilyuchinsk and
Yelizovo. The affected coastline spans the eastern margin of the peninsula, facing the Kuril
Basin and Bering Sea, with tsunami waves impacting areas up to 100 km inland in low-lying

zones (US Tsunami centre report).

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 20 broadband
seismic stations across the Indian and surrounding region, enabling precise detection and
analysis of this seismic events activity. 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 1: The present earthquake (M 7.8) of 30" July 2025 (Star in red colour) and aftershock
reported till today in black circle. The previous major event occurred on 20" July 2025 and
17" Aug 2024 is also shown as Magneta and 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 fault plane solution for the 30 July 2025 Kamchatka earthquake indicates derived from
moment tensor inversion through auto location seiscomp software suggest shallow thrust
faulting consistent with megathrust rupture along the Kuril-Kamchatka subduction zone and
confirmed the compressional motion typical of subduction interface events. The fault

orientation and slip direction are consistent with historical megathrust events in the region,

including the 20 July 2025 earthquake.

Recent 20 July 2025, Mw 7.4 earthquake occurred approximately 60 km southwest of the
current epicenter at a similar depth. That earlier event likely destabilized the locked portion of
the subduction interface, thereby influencing the timing and initiation of the 30 July event. The
earthquake occurred along the Kuril-Kamchatka megathrust fault, a segment of the broader

Kuril-Kamchatka Trench system. This fault marks the active subduction interface where the



Pacific Plate is thrust beneath the Okhotsk microplate, part of the North American Plate. The
fault is known for generating large megathrust earthquakes and tsunamis, including the historic
1952 Mw 9.0 event. The rupture zone of the 2025 earthquake is estimated to span 390 km in
length and 140 km in width, consistent with shallow reverse faulting typical of this subduction
boundary. The region has a longstanding background of intense seismicity with complex slab
geometry, double-planed seismic zones, and a convergence rate estimated at 77-90 mm/year.
In recent years, large events such as the 2020 Mw 7.5 deep-focus quake and recurrent shallow

reverse faulting have reaffirmed Kamchatka’s high seismic hazard potential.



