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Figure 1 Simplified geological and tectonic maps of the Himalaya-Tibet collision zone. (a) Cartoon showing the India-Eurasia collision and
associated strain partitioning. (b) Simplified geological map of the Himalaya-southern Tibet orogenic belt. YTS, Yalung-Tsangbo Suture; STDS, South
Tibet Detachment System; MCT, Main Central Thrust; MBT, Main Boundary Thrust; MFT, Main Frontal Thrust; NHGD, North Himalayan Gneiss
Domes; HHCS, High Himalayan Crystalline series; LHS, Lower Himalayan metasedimentary series; SHS, Sub-Himalayan molasse series. (c)
Cross-sectional view of subsurface fault geometry of the Himalayan thrust fault system, along N18°E-trending profile through the Kathmandu basin
(modified after Lavé and Avouac')
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Figure 2 (a) General topography and (b) pattern of Holocene uplift
rate (solid line) from deformed river terraces, and calibrated river
incision rate (gray band) inferred from stream power calculation across

the Himalayan orogenic belt, along the N18°E-trending profile (modified
after Lavé and Avouac'™)
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Figure 3 Synopsis of historical and paleoseismic history along the Himalayan Frontal Thrust. The upper panel show map view of areas of strong

ground shaking associated with seven M,=>7.5 historical earthquakes (surrogates roughly rupture length). Modified from Avouac
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magnitudes on the low-angle Himalayan main thrust. (a) Pattern of uplifting during the interseismic period, and associated stable-sliding portion of the
fault at depth; (b) Pattern of surface uplift and subsidence at surface in association with coseismic rupture of M,>8 and (c), (d) M,=7~8 earthquakes.

Portion of coseismic rupture on the fault is highlighted accordingly (modified after Avouac

[30])
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Tectonic setting and general features of coseismic rupture of the 25
April, 2015 M, 7.8 Gorkha, Nepal earthquake

LIU Jing', JI Chen?, ZHANG JinYu', ZHANG PeiZhen', ZENG LingSen’, LI ZhanFei' & WANG Wei'

!Institute of Geology, State Key Laboratory of Earthquake Dynamics, China Earthquake Administration, Beijing 100029, China;
% Department of Earth Science, University of California, Santa Barbara CA 93106, USA;
3 Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China

An earthquake of M, 7.8 occurred on 25 April, 2015 in Nepal Himalaya, with a focal mechanism of low-angle thrust, determined
unanimously by multiple research agencies. More than 100 aftershocks occurred thus far, including strong ones with magnitude larger
than M,7.0, triggered normal-mechanism swarms hundreds of kilometers northeast of the epicenter in Tibet. The mainshock, located in
central Himalayan orogenic belt and within the ‘seismic gap’ between the ruptured zones of the 1934 Bihar M,~8.1 and 1505 Lo
Mustang M,~8.2 earthquakes, is the largest one on the Main Himalaya Thrust since 1950 Assam M,,~8.4 earthquake. To help a better
understanding of the earthquake, we provide in this paper a review on the tectonic setting and geometry of the Himalayan fault system,
large historical earthquakes and their rupture areas, pattern of modern microseismicity, general models of seismic cycle in the Nepal
Himalaya, and spatial pattern of surface deformation resulted from interseismic loading and coseismic slip. Combining the overall
features of coseismic rupture of the mainshock from teleseismic finite fault solutions, we comment on this earthquake regarding to its
relationship with the characteristic (typical topography-building) Himalayan events, the comparison with the 2008 Wenchuan M,, 7.9
earthquake of similar magnitude, the general condition for low-angle thrust-type rupture reaching surface, and its implication to
regional seismic hazard.

Himalayan collision belt, main Himalayan thrust, M,7.8 Gokha Nepal earthquake, low-angle thrust faulting earthquake,
tectonic setting, model of earthquake cycle
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