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1.  We obtain the shape of the seismic zone in the  
Pamir –Hindu Kush by improving the 

hypocentral locations of ~6000 shallow and 
intermediate depth earthquakes. 

 
2.  P, S and depth phase (when available) 

arrival time provided by ISC are 
used in the JHD method 

 

    



First person to find intermediate depth earthquake 
under the Pamir- Hindu Kush region was 

Galitzin in 1911. 
 

In his ``Elementary Seismology’’, Richter wrote 
in 1958 (Chapter 19, Page 311):  

 
`Depths are often seriously overestimated by taking sP 

for pP. Sometimes a majority of stations recording 
a given earthquake report a large sP and overlook 

or fail to find a pP. This is common with inter- 
mediate shocks under the Hindu Kush.’ 

 
 
 

    



 
To obtain the best possible hypocentral locations, 
the study region is divided into 3 depth ranges,  
0-60 km, 60-160 km and >160 km. The 0-60 km 
depth zone is then sub-divided laterally into 19 

blocks, with the deeper regions divided into 
2 blocks each. 

 
 
 

    





Of the 9127 earthquakes  given by ISC in 
  

  the region [30-42°N, 68-78°E]  from 
  

1964-1992, ~5900 were successfully 
 

relocated, with ~3260 having  90%  
 

confidence limits < 30 km. 
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          Open box – Projection of  CMT T-axes onto horizontal plane 





 
MAIN CONCLUSIONS 

 
1. The improved delineation of the seismic zone 

 obtained using the relocated hypocenters 
    implies that the intermediate depth seism- 

icity in the Pamir Hindu- Kush is most 
    simply explained by a single ``S’’- shaped 

seismic zone, 700 km long and no more 
than 30 km wide with most activity 
concentrated at 100-300 km depth. 

 
 
 

    



 
 
 

2.   The main features observed are: 
 

(a)  The eastward steepening of the north 
       dipping Hindu Kush seismic zone and 

         its overturning at the eastern end under 
           the Pamirs where it dips to the south-east 

 (b) The curvature and tearing apart of the 
              subducted slab at depths > 200 km within 

          the eastern part of the HK seismic zone. 
 
 
 
 
 

    



(c ) the very abrupt cutoff in intermediate depth 
      seismicity at 90-110 km, with no extension to 

  shallower depths beneath the Pamirs, and 
          with a persistent gap between the intermediate 
         and shallow seismicity in the northern Pamirs 

(d) The unusual horizontal T-axes of the            
intermediate depth earthquakes of the 
Pamir seismic zone, which aligns with 

its curvature 
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Indonesian seismic zone 



Depth= 560 km  Mw 6.5  distance ~ 50° 







Additional phases read for the entire 2600 km 
Indonesian subduction zone (by examining more 

than 100K seismograms) :  
 

P    3149 
S   1842 
pP  1223 
sP    920 

PcP  1213 
ScP   988 

Total   9335 
 
 
 

    



Indonesian seismic zone 





Location comparisons 
 
ISC – square (82) 
 
EHB – green 
            triangle (45) 
 
SD -  red dot (59) 
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In addition to these studies, ISC data has been 

used by us in the study of many large earthquakes 
to accurately relocate  aftershocks, 

foreshocks and background seismicity 
and relate these to the main 
earthquake slip distribution. 
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