


Chapter 4:

Seismotectonics of the Western Himalayan segment, NW 

Himalaya, India

4.1.Introduction



Figure 4.1 

Figure 4.1: General Seismotectonic map of the NW Himalaya showing the 

epicentre of 1905 Kangra earthquake and 1975 Kinnaur earthquake. Major 



tectonic breaks ITSZ: Indus-Tsangpo Suture Zone; MCT: Main Central 

Thrust; MBT: Main Boundary Thrust; HFT: Himalayan Frontal Thrust; JMT: 

Jawalamukhi Thrust; KCF: Kaurik-chango Fault; SNF: Sundarnager Fault 

along with the topography as well as the focal mechanism solutions of some 

major earthquakes that occurred in the region in the past (Modified from GSI, 

1993). The map also shows the relocated earthquake epicentres. LL: The 

dotted line is designated as locking line (Bollinger et al., 2004). The shadow 

rectangle signifies the western Himalaya seismic gap between the epicentre of 

1905 Kangra earthquake (Mw = 7.8) and 1975 Kinnaur earthquake (Mw = 

6.8). The NE-SW transect AB is also shown in the figure.

Table 4.1: Seismic stations details operated by Wadia Institute of Himalayan 

Geology (WIHG) in the NW Himalaya.

Station Name Station 
code

Latitude 
(°N)

Longitude
(°E)

Elevation
(m)

SARHAN

RACKCHHAM

SPILO

KHAB
HURLING
MUDH

KAZA
LOSSER

PULGA

BANZAR

DEOL
CHHATRARI

LAGORE
UNA



4.2. Initial earthquake locations with Hypo71

Table 4.1

Table 4.1.

Table 4.2

4.3. Relocating the earthquake hypocenters in the NW Himalaya utilizing 

HypoDD



Table 4.2: Crustal 1 D velocity model utilized for earthquake relocations with 

HypoDD.

4.4. Relocated hypocenters and reduced errors in terms of hypocentral 

parameters

Depth 
(Km)

P wave 
Velocity  
(Km/s)

S wave 
Velocity  
(Km/s)



Figure 4.2 

Figure 4.3 



Figure 4.2: Relocated earthquake hypocenters achieved through HYPODD 

program are shown. The earthquake hypocenters are plotted in accordance to 

its respective magnitude range. Major tectonic breaks ITSZ: Indus-Tsangpo 

Suture Zone; STD: South Tibetan Detachment Fault; MCT: Main Central 

Thrust; MBT: Main Boundary Thrust; HFT: Himalayan Frontal Thrust; JMT: 

Jawalamukhi Thrust; KCF: Kaurik-chango Fault; SNF: Sundarnager Fault 

along with the topography is shown in the plot.



Figure 4.3: Reduced uncertainty in earthquake hypocentre parameters 

(Latitude, Longitude and Depth) achieved after the relocations. 



4.5.Spatio-Temporal variation of seismicity from double-difference 

relocation

Figure 4.1



Figure 4.4 

Figure 4.4: Relocated seismicity (Latitude and Longitude) plotted as a 

function of Depth



4.6. Moment Tensor Focal mechanisms



Wavetool 

crustmod

eventinfo, stationselect, and datain 

sourcepre

greenpre



Figure 4.5 to 4.12



Figure 4.5: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

5.0) earthquake recorded on date 08.10.2012.

Figure 4.6: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

4.0) earthquake recorded on date 11.11.2012. Grey waveforms are not used in 

inversion.



Figure 4.7: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

4.9) earthquake recorded on date 04.06.2013.



Figure 4.8: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

4.0) earthquake recorded on date 05.06.2013. Grey waveforms are not used in 

inversion.



Figure 4.9: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

4.9) earthquake recorded on date 09.07.2013.



Figure 4.10: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

4.1) earthquake recorded on date 09.07.2013. Grey waveforms are not used in 

inversion.



Figure 4.11: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

4.4) earthquake recorded on date 13.07.2013. Grey waveforms are not used in 

inversion.



Figure 4.12: (a) and (b) showing aplot the Real-synthetic match at various 

recording stations and the source depth correlation for a magnitude ( Mw > 

4.4) earthquake recorded on date 29.08.2013.

4.7. Seismotectonics of the NW Himalaya



Table 4.3

Figure 4.5 to 4.12

Figure 4.13 



Figure 4.13: This figure designates the type of kinematics associated with the 

regional and local tectonic breaks for the study area. The black beach balls 

are the eight moment tensors estimated in this study and the red beach balls 

are the moment tensors adopted from USGS CMT solutions for the historical 

earthquakes for the NW Himalaya region. The NE-SW transect AB is also 

marked in the figure. The earthquake epicentres are designated as hollow blue 

circles and the eight magnitude (Mw 4.0) earthquakes recorded analysed in 

the present study are shown as green solid stars.
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