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[FSP: 2016-2017; Proposal ID:  2016-2017/MGR/SR/M-IC/SR/2015/026; Cruise SR-026) 

Cruise SR 026 was taken up to study the tectonic setup of Andaman-Nicobar Suture zone and also to identify 

the seismo-stratigraphy and structural pattern in Trench and Accretionary Prism under generation of geophysical 

and multidisciplinary baseline data within the EEZ of Andaman and Nicobar, Bay of Bengal. The bathymetry 

survey reveals water depth variation between 260 and 4446m over the surveyed area. The study area can be 

broadly divided into four zones from west to east; i.e. Zone of Ninety East Ridge (NER), Outer slope & zone of 

subduction, Accretionary Prism (AP) and West Andaman Fault (WAF). The slope of the NER varies from 0.6° 

to 5.4°. Its width varies from 11.3 km to 57.4 km and height varies from 250m to 1.3 km. The width of the outer 

slope and zone of subduction varies from 136.2 km to 175.9 km. The slope of the AP varies from 2° to 7.2° with 

width and relief varying from 140.5 km to 158.4 km and 3.1 km to 4.1 km respectively. The width of WAF 

varies from 4.4 km to 16.7 km and its relief varies from 840m to 16.5 km. 

The sub-bottom profiling survey delineates distinct Type-IA, Type-IB and Type-IC echoes in the study 

area. Type-IIA-1, Type-IIB-1 and Type-IIB-2 are the indistinct echoes identified in the sediment column. Based 

on the reflector type, the NER is undulatory and mostly covered with coarse grained sediments on top of the 

ridge and slopes. Thick wrap of sediments of 15 to 22m thickness, probably of Bengal Fan, are deposited along 

the trough part of the ridge with sub-bottom reflector having good impedance contrast. The Andaman Nicobar 

Ridge appears to be wedge shaped and shows number of crest and trough in large scale, with small scale 

undulations within it. It is covered by 10-20m thick sediments and show higher impedance contrast and Type-II 

reflector pattern. From the gravity survey it is observed that the free-air gravity anomaly over the surveyed area 

varies from -134.12 to 87.97 mGal and Bouguer gravity anomaly varies from -131.11 to 341.06 mGal. The free-

air gravity anomalies more or less mimic the seafloor in all transects. The positive gravity anomaly of the NER 

follows the trench and fore arc structure of NE-SW. A pronounced low gravity anomaly is observed over the 

trench due to the displacement of crustal material with low density sediments. The variations of gravity anomaly 

profiles in the trench basin are expressions of combined effect of faults, undulations of acoustic basement and 

lithological contrasts of meta sediments and buried volcanic rocks. The zone of AP shows high gradient near 

accretionary wedge. The gravity anomaly over AP indicate high frequency undulations probably due to the 

presence of a thinner crust composed of scooped out sediment from the subducting plate with volcanic material. 

The depth to top of the deeper interface over the NER is found to vary from 5.79 to 12.89 km based on 1D FFT 

results. The deeper basement depths over the outer slope and zone of subduction vary from 14.01 to 14.96 km, 

whereas over AP & WAF, the deeper interface depth varies from 5.41 to 7.80 km. From radially average power 

spectra, however, the average depth of basement for deeper interface is estimated as 11 km and the shallower 

interface is about 5 km. The depth to the top of source, found by both from the upward continued map and Euler 

depth solutions, is between 10 to 15 km which matchwith depth obtained from 1D FFT and Averaged Power 

Spectral analysis. 

The seismic transects have three distinct zones with bathymetry varying from 500 msec (375m) to 5900 

msec (4425m) approximately. Near the axis of the NER, at elevated portions, minimum sediment deposition 

takes place due to high turbidity currents in the Bengal Fan with tendency of slumping of the bulk sediment load 

to the flanks. Traces of a prominent submerged ridge of around 1.2 km height and width of 2.6 km is found both 



in transects L1 and L2 having a strike length of about 22 km in the N-S direction. Along all the seismic  sections 

in the area, the highly reflective top of the basalt layer is found to be capped by a thin layer of pelagic sediment 

overlain by the fan sediments and subsequently the pre-wedge sediments. 

The seafloor of central part of outer slope region shows several horst/graben structures up to 30m 

throw. Towards accretionary wedge broad undulations of the seafloor and subsurface horizons are seen due to 

compressional bulging. The horst/graben features in central part are results of normal faults due to extensional 

forces developed by the flexure bulging of the subducting Indo-Australian plate. The layer is extended to the 

trench and 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 occurs in Accretionary Prism/Wedge. Submerged meandering channels 

are observed in all the profiles. Many faults in the subducting plates show disposition of horizons only where as 

many near the Accretionary Prism show reflection pattern within the faults which may be indication of fluid 

vents or conduits. These conduits are regarded as important zone of mineralization. 

 

Interpreted seismic section along transect L1 (Part-2) 



 

Interpreted seismic section along whole transect L2 


