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A brief talk on the 20 April 2013 Lushan My6.7 earthquake
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Abstract: An earthquake sequence is a retrospective designation of earthquake
phenomena, and it can only be identified without doubt after the earthquake se-
quence has been completed. In view of the integrity, uniformity and systematic-
ness of the Longmenshan fault zone or seismic belt, there is no denying the fact
that the 20 April 2013 My6. 7 Lushan earthquake which occurred in the south-
western segment of the Longmenshan fault is an event of the Longmenshan fault
zone as the 12 May 2008 My 7.9 Wenchuan earthquake. Taking into account the
hypocentral location, focal mechanism, magnitude and ruptured area of the
Lushan earthquake, it is preferable that the Lushan earthquake is the largest
aftershock up to the present, of the 2008 My 7.9 Wenchuan mainshock. Due to
the fact that the identificaion of an earthquake sequencc is phenomenalogical
description with arbitrariness to some extent, whether the Lushan earthquake is
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a new mainshock or one of the aftershocks of the 2008 Wenchuan earthquake is

based on empirical knowledge and remains unsolved till the whole earthquake

sequence has been completed, even though at present the arguments of the “one
of the aftershocks of the Wenchuan earthquake” are convincing. It is empha-
sized that prompt solution should be given to some outstanding scientific issues

related to the Lushan earthquake as well as prevention and mitigation of earth-

quake disasters.

Key words: Lushan earthquake; Wenchuan earthquake; earthquake rupture

process; earthquake cluster; earthquake sequence
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Fig.1 Spatial distribution, focal mechanism and slip distribution, of the 2008 Wenchuan

earthquake and its larger aftershocks of Ms—=5. 0 (from Chen et al, 2013)
Large and moderate white stars repesent the 2008 Wenchuan Mw7. 9 (Ms8. 0) and 2013 Lushan Mw6. 7 (Ms7. 0)
earthquake, respectively. Circles represent the aftershocks of the 2008 Wenchuan earthquake, small and large
circles represent the earthquakes of 5. 0<CMs<(6. 0 and Ms==6. 0, respectively. Red solid circles represent lar-
ger earthquakes with beach-ball representation (lower hemisphere projection) of the fault plane solution, cyan
solid circles represent other major aftershocks, and yellow solid circles represent the aftershocks of the Lushan
earthquake., The static (final) slip distribution on the fault plane of the 2008 Wenchuan and the 2013 Lushan
earthquakes are shown in the left panel with different colour scales as indicated in the top and bottom of the
panel, respectively. The projection on the ground surface, of the slip distribution on the fault plane is shown on
the main panel of the figure. The northern, central and southern segments of the southwestern segment of the

Longmenshan fault zone are depicted by red open circles with N, C, and S, respectively. For details see text
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Fig. 2 Rupture zones and zones of concentrated moment release
for a selection of large earthquakes (from Scholz, 1990)
Star represents epicenter of a large earthquake. Enclosed and shaded areas represent
rupture zone and zone of concentrated moment release, respectively. Sawtoothed

curve represents trench with sawteeth on the overriding plate side
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the 26 December 2004 Sumatra-Andaman My 9. 2 earthquake and continuing
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Earthquake sequence along the Indonesian subduction zone, beginnig with

(a) Epicentral distribution of the Mw?9. 2 earthquake sequence; (b) Spatial-temporal distribution

of the Mw9. 2 earthquake sequence. Red triangle represents Mw9. 2 mainshock. Red solid circles

represent My =7 aftershocks, including the 2005 Nias My8. 7 earthquake. Blue solid circles

represent smaller earthquakes. The spatial-temporal distribution of the Mw?9. 2 earthquake

sequence illustrates the stochastic process of earthquake triggering, especially how

large aftershocks generate their own aftershock sequences
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