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   The b-value in the frequency-magnitude distribution 

 logN  =  a-bM (1) 

is not a universal constant of  b  =1, as believed by some, but varies from approximately 0.5 to 2. 

0, sometimes over distances of just a few kilometers. For example, active magma chambers can 
be mapped by anomalies of high b-values that surround  them, embedded within a crust of normal 

to low b-values [Murru et  al.,  1999  ;  Wiemer and McNutt, 1997 ; Wiemer et  al., 1998 ; Wyss et 
 al.,  1997]. 

   Along the San Andreas fault, the creeping segment exhibits an anomalously high b-value 

[Amelung and King, 1997], strongly contrasting with the minimum in b observed in the volume 
that is know as the asperity of the Parkfield earthquake [Wiemer and Wyss, 1997]. Based on 
this observation, we propose that minima in the b-value, or possibly more clearly in local 

recurrence time  ( TL), map major asperities.  TL is defined as the probabilistic recurrence time for 
the target earthquake of magnitude Mtarg, estimated from a and b, using the nearest 100 

earthquakes to any location in the crust, measured during the observation period QT. 

                TL= jT1(10(a—bMtarg)) (2) 

   Testing the hypothesis in southern California along strike slip faults of the San Andreas 

system, we found that 5 out of 6 target shocks of typically M 6.5 correlated with the asperities 
mapped by our method [Wyss et  al.,  2000]. Here, we wish to test the hypothesis in the case of 

a compressional regime of the Kanto-Tokai district in Japan and the subduction plate boundary 
in Mexico. The target events in subduction zones of Mexico and Japan are the shallow earth-

quakes of  M7  +class. 
   The method we use for mapping these parameters was introduced and programmed by 

Wiemer  [1996]. We place a grid with node spacing of one to a few kilometers over the study 

area and calculate the parameter of interest based on the data within a constant radius from each 

point. 
   In the case of the plate margin of the Pacific coast of Mexico, we used the catalog of the 

Mexican Seismological Survey with magnitudes transformed to the  Ms scale, in which the 

minimum magnitude of completeness is 3.6, for  on- as well as offshore seismicity. We mapped 

parameters b and  TL  (Mi.= 7.2) and compared these results with observed recurrence times for
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events with M  _�7.0. The following regions stand out as likely locations for large  earthquakes  : 

the coast of Guerrero between longitude  100.5° and  101.5°, and the area off the coast of southern 
Chiapas show the shortest TL, estimated as about 20  years  ; the location at longitude  98.5° (near 

the boundary of Guerrero and Oaxaca, the Ometepec segment) follows with estimates of about 30 

years as the next shortest  71; along the coast of Guerrero, between  99° and  100.5° longitude, TL 
is estimated as about 40  years  ; and finally in the segments off the Oaxacan coast near 95.T and 
97.T longitude,  TL ranges from 40 to 60 years. Long local recurrence times (locations not likely 
to produce large earthquakes) are observed offshore from the isthmus of  Tehuantepec  ; on the 

Pacific plate off the coast of  Guerrero  ; on land along the coast of most of  Oaxaca and along the 
northern-most 40 km of the Guerrero coast. Comparing TL with historical recurrence times for 

the different regions yields a good correlation. 
   In the Kanto and Tokai areas of Japan, where the earthquake catalog of the NIED is 

complete at the M  =1.5 level, we used the on land data only. We mapped TL based on the a- and 

b-values of the nearest earthquakes within 20 km of every node of a grid spaced  0.01° for M7 
main shocks. Only earthquakes within the top 33 km were used. The resulting TL-map shows 

that approximately 12% of the total area shows anomalously short recurrence times. Out of six 
main shocks with M  6.5 and which occurred since 1890, five are located within the anomalous 

areas with  TL  <450 years. We interpret this to mean that areas with anomalously short  T1, map 
asperities, which are more likely than other areas to generate future main shocks. If we include 
historic earthquakes with uncertain depth in the range of 0 to 100 in our test, then only 6 out of 

11 main shock epicenters fall into the anomalous areas. 
   Our interpretation of the physical process that perturbs the b-values is that high and low 

ambient stresses favor low and high b-values, respectively. This assumption is based on labora-
tory experiments [Scholz, 1968], earthquakes triggered by pore pressure [Wyss, 1973], events in 

underground mines [Urbancic et al., 1992] and in a gas field [Lahaie and Grasso,  1999]. In the 
case of the contrast along the Parkfield segment of the San Andreas fault, this interpretation 
makes sense, because the creeping segment (high b) is understood to represent a low stress 

environment, whereas the asperity is believed to be under relatively high stresses. Nevertheless, 
other interpretations, such as differences in heterogeneity [Mogi,  1962], are also possible. 

   Taking all of these results together, builds a strong case for advocating that the contrast in 
b-values that exists between different volumes of the crust contains important information about 
local conditions. Combining these differences in b with the differences in a of equation (1) leads 

generally to maps in which 10% to 20% of the volumes show anomalously low local recurrence 
times. The observations in all areas studied show that these minima correlate with past main 
shocks, to a degree that has a very low probability to occur by chance. Therefore, we believe 
that it will be fruitful to test the hypothesis in additional areas to more firmly establish its 

usefulness.
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