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National Seismological Network



  
( Kayal  2000, JGS )

Tectonic Map of  Peninsular India: 
Recent SCR Earthquakes
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1997 Jabalpur Earthquake Sequence

Kayal, 2000, JGS



  

The 26th January 2001 Bhuj Earthquake Mw 7.7



  

Seismic Hazards: 2001 Bhuj Earthquake



  

2001 Bhuj Earthquake Sequence

Kayal et al., 2002, GRL

Kayal et al., 2002,  JGS



  

1934

Fig.9. Seismotectonic map of the eastern Himalaya; several  transverse faults/ 
lineaments  are mapped. Transverse tectonics is suggested for the 1934 great 
earthquake M ~8.4 as well as for the 1988 earthquake Ms 6.6 (GSI, 1993). The 
well estimated depth of the 1988 event is ~65 km (ERI), and the CMT solution 
shows strike slip motion. Two significant events M ~6.0 in the region also show 
strike slip motion ( Kayal, 2001, Tectonophys).
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Fig.10. A bimodal seismicity is reported in the central Himalaya that indicates deeper seismic source 
in the Indian shield (Monsalve et al., 2006, JGR). Depth of the 1988  earthquake (Ms 6.6) was well 
estimated at 65 km ( ERI). The source zone of the 1934 great earthquake is estimated at ~ 40 km 
(GSI, 1993). It  was also not a MHT shallow earthquake.
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Tectonic Map of Northeast India

Kayal et al., 2006, Curr. Sci.



  

Microseismicity Map of NE India (1993-99)

(Bhattacharya & Kayal, 2002, Curr Sci.)



  

b-value Mapping in Shillong Plateau Region (1993-99)
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Fractal Dimension Mapping in Shillong Plateau Region (1993-99)
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Seismic Images Beneath the Shillong Plateau (1993-99)
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SEISMICITY & FAULT PLANE SOLUTIONS (DIGITAL DATA 2001-03)
IN THE SHILLONG PLATEAU AND MIKIR HILLS

(Kayal et al., 2006, Curr Sci)

Fault Plane Solutions of the Plateau earthquakes



  

(b) Depth Section of the 
Earthquakes across the 
Shillong Plateau 

(c) Depth Section of the
Fault Planes

(Kayal et al., 2006, Curr Sci)

(a) Pop-up Tectonic Model
(Bilham & England, 2001,   

Nature)



  

Transverse Tectonics along the Kopili Fault

Kayal et al., 2006, Curr. Sci.,



  

Seismicity along the Burma-Andaman-Sumatra-Java arc 

Rao & Chary, 2005



  

Aftershock Sequence: Andaman Earthquake 2002, Ms 6.8



  

Tectonic Setting of  the 
Andaman-Sumatra Region  Historic Large / 

Great Earthquakes :

SUMATRA

1833 (M ~ 8.5 )
1861 (M ~ 8.5)
2000 (Mw 7.2)

ANDAMAN

1881 ( M~ 7.9)
1941 (M ~ 7.9) 

Rupture areas of
the Large Earthquakes
are shown.

Kayal et al., 2004, BSSA



  

A Barrier that separates 

b) Distinct plate pairs

c) Distinct zones of 
stress build-up

d) Distinct styles of 
subduction

e) Distinct velocities of 
subduction

Rao et al., 2006, GM

2004 ( M 9.3) and 2005 (M 8.7)     

    Sumatra Earthquakes



  
EOS, 2005



  

Total damage of the Airbase: Car Nicobar Island

Damage of the Jetty : Middle Andaman Island

         Damages in Andaman – Nicobar Islands: 2004 Sumatra Tsunami Earthquake



  

Damage in Little Andaman Liquefaction at Port Blair

Split tree trunk, Baratang,N AndamanMud Volcano, Baratang



  

Aston bridge at 
Mayabundar 
Andamans



  GSI Temporary Network for Aftershock Investigation
Mishra & Kayal  et al., 2007, BSSA



  
(a)Aftershocks located by Global Network (USGS)

(b)  Aftershocks Located by GSI Network Mishra, and  Kayal et al., 2007, BSSA



  

Larger Aftershocks of the 2004 Sumatra Earthquake 

Kayal,  2007, IGRA



  

Earthquake Mechanisms at Oceanic Spreading Centre 

Kayal, 2007,  IGRA



  

Earthquake Mechanisms at Subduction Zone

Kayal, 2007, 
IGRA



  
Horizontal  movement  ( SOI, 2006 ) Changes in  height (SOI, 2006)



  

Aerial Bay

Port Blair

Campbell Bay
Nanmanglam H.S.

(Chennai)

Pre Tsunami observations ( Feb. – April 2004)

Post Tsunami observations ( Jan.  2005)

-3.80 m

-2.83 m

-2.69 m

Shift in PositionShift in Position
(As computed from Chennai)(As computed from Chennai)

Nagrajan et al., 2005



  

Aerial Bay

Port Blair

Campbell Bay
YARDA H.S.

(Visakhapatnam)

Pre Tsunami observations ( Feb. – April 2004)

Post Tsunami observations ( Jan.  2005)

-2.27 m

-1.81 m

-1.42 m

Shift in PositionShift in Position
(As computed from Visakhapatnam)(As computed from Visakhapatnam)

Nagrajan et al., 2005



  

Cruise track map along with different sample locations GSI, 2005



  GSI, 2005



  

Thank you !

Port Blair, Andaman


