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Abstract: Using the seismic data from the Sichuan Seismic Network, we calculate several seismicity parameters
(including the a and b values in the frequency-magnitude relationship, the ratio of a and b, and the recurrence
interval T ) on the Longmenshan-Minshan tectonic zone for the last 30 years before the 2008 Mg8.0 Wenchuan,
Sichuan, earthquake. We also calculate the apparent stresses of ML>3.5 earthquakes in the study area for the
last over 2 years just before the Wenchuan earthquake. Based on the calculations, we analyze the relationships
between the distributions of the seismicity-parameters and the apparent stresses and both the extent of the
Wenchuan mainshock's rupture and the distribution of the Ms>5.0 aftershocks. The result mainly shows that, (1)
Before the Wenchuan earthquake, the spatial distributions of seismicity parameters and the apparent stresses
were significantly heterogeneous on the Longmenshan-Minshan tectonic zone. The sections of Mianzhu-Maoxian
and Jiangyou-Pingwu of the central and northern segments of the Longmenshan fault zone were of anomalously
low b-values that were much lower than the regional mean one, low a-values, relatively high a/b values and
relatively short recurrence intervals T.. Such a parameter combination suggests that these two fault-sections
seemed to have been locked under high stress and to have higher probability for strong or major earthquakes
occurring than the other segments before the Wenchuan earthquake. Actually, these two fault sections have
become the central segment of the rupture and suffered severe damage during the Wenchuan mainshock. (2)
Before the Wenchuan earthquake, the Beichuan fault section, that is between the above mentioned two fault
sections, had the parameter combination of relatively high b and a values, as well as relatively low a/b values,
implying that it was a fault section with not-high stress level. Following the Wenchuan mainshock, this section
has shown relatively low level of aftershock activity without MSBS.O aftershock events. (3) From the distributions
of the seismicity parameters and the apparent stresses it has been suggested that the stress level cumulated on
the southwestern seament of the Lonamenshan fault zone seemed to be lower than that on the central and



northern segments of the fault zone before the Wenchuan earthquake. This difference of the background stress
levels on the southwestern and the central to northern segments could be related with the unilateral and
northeastward rupture propagation of the Wenchuan mainshock. In addition, the seismicity parameter value
combination also suggests that there may be little chance for a major earthquake occurring on the southwestern
segment of the Longmenshan fault zone in the near future.
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