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STUDY OF TECTONIC SETUP OF BAY OF BENGAL AND 
ANDAMAN-NICOBAR SUBDUCTION COMPLEX WITHIN EEZ OF INDIA 

 

(FS: 2015-2016; Code: 2015-16/MGR/ER/M-IC/SR/2015/019/Item No.043/Proposal ID:2015228) 

 
Based on the multi-channel seismic survey area can be broadly divided into three different 

zones: (i) The Zone of Eastern flank of 90°E Ridge (ii) The outer slope & zone of subduction 

and (iii) The Zone of Accretionary Prism. The acoustically strong reflector presumably 

associated with the eastern flank of 90°E Ridge is exposed over a distance of ~20 km along 

northern transect and ~65 km along middle transect. Along southern transect, the strong 

reflector is covered with sediments of ~240m thick. The presumed flank of 90°E Ridge along 

middle and southern transects show erosional undulations up to 200m relief on the seafloor. 

The outer slope & zone of subduction over the surveyed area has a width of 195 km, 161 km 

and 243 km along transects from south to north respectively forming an oblique extension of 

trench basin within water depths of 3750 to 4468m. The seafloor of outer slope & zone of 

subduction in the middle part shows several horst/graben structures with a throw up to 30m, 

but the regions towards accretionary wedge show broad undulations in the seafloor and 

subsurface horizons due to compressional bulging. The horst/graben features in the central 

part are results of normal faults due to extensional forces developed by the flexure bulging of 

the subducting Indo-Australian plate. The compressional deformations and associated N-S 

thrust faults near the accretionary wedge are results of compressional/shearing stress 

propagating through accretionary wedge during subduction process. The inferred acoustic 

basement associated with the eastern flank of 90°E Ridge is overlain by sediments of 4.4 km 

thickness along northern transect, 3.9 km along middle transect and 3.7 km along southern 

transect in the outer slope & zone of subduction. This may indicate the oblique nature of 

subduction with decreasing rate from north to south. A substantial decrease in total magnetic 

field is observed over the interpreted submerged ridge along northern transect. In addition, 

several extensional faults are observed which have disturbed even the seafloor indicating 

recent deformations due to active subduction. The trench basin is filled up with parallel, 

continuous reflectors onlapping on the inferred acoustic basement.  

A pronounced low gravity anomaly is observed over the trench due to the 

displacement of crustal material with low density sediments. The Accretionary Prism shows a 

number of crests and troughs formed from the off-scrapping of sedimentary sequences above 

the subducting oceanic crust. They represent the morphological expressions of anticlines and 

synclines caused by thrust fault system prevalent over the zone. The thickness of sediment 

accretion is 3.5 km along northern transect, 3.3 km along middle transect and 1.76 km along 
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southern transect over the surveyed area. The free-air gravity anomaly shows high values 

over the Accretionary Prism. The magnetic (Total Field) anomaly value variation over the 

area surveyed is in order of ~328 nT. The magnetic (T.F) anomaly profiles are expressions of 

combined effects of faults, undulations of acoustic basement and lithological contrasts of 

meta sediments and buried volcanic rocks in the trench basin. In the accretionary zone, the 

predominantly high magnetic (T.F) values may reflect the signature of scrapped materials of 

underlying Indo-Australian plate and overriding Burmese plate. 

Three types of sediments (Unit-1, Unit-2 and Unit-3) are identified along the seismic 

sections in the study area. The highly reflective top layer of the basalt is capped by a thin 

layer of pelagic sediment overlain by the fan sediments and subsequently the pre-wedge 

sediments.     A new horizon is picked up in all the transects including the tie line which is 

having consistent characteristics and placed just above the oceanic basement (around 300 

milliseconds) and having high reflectivity compared to the top oceanic basement reflector. 

The reflector’s wave form is similar to that of the seabed and shows a clear negative polarity. 

The layer extends to the trench and become obscure thereafter possibly due to seismic 

imaging compromised by steep bathymetry and overlying prism fault structure. The low 

impedance area that generate negative polarity high amplitude reflector is generally 

associated with decollement near the Accretionary Prism. 

Figure.1: Cruise track of seismic survey plotted over seismotectonic map in and around 

survey area 
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Figure 2: Seismogram of transect L-9 (Part-1) 
 

 

Figure 3: Seismogram of transect L-9 (Part-2) 
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