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Passive continental margins are tectonically inactive, but a few of them including the East India Passive
Margin (EIPM) show evidences for post-breakup deformations. This unusual process prompted us to
investigate the post-rift deformations on EIPM and adjacent deep-water region for understanding the
possible mechanisms. Seismic reCection images of the Bay of Bengal reveal a post-rift deformation with a
manifestation of extensional faults in Krishna–Godavari (K–G) basin and on Canks of the 85°E Ridge. In
K–G basin, one of the rift-related faults reactivated during the Early Miocene time (*16 Ma), while on
Canks of the 85°E Ridge new normal faults originated at about 6.8 Ma. From detailed analysis of fault
throws, it is observed that the fault in K–G basin recorded a cumulative throw of about 900 m between
the basement and Early Miocene horizon (*16 Ma), later the fault was reactivated at 6.8 Ma and
continued the activity progressively until 0.3 Ma before cessation. The fault system on the margin
spatially extends for about 300 km between oAshore extensions of the Pranahita–Godavari graben and
Nagavali–Vamshadhara shear zone. The faults on 85°E Ridge, initiated at 6.8 Ma and continued until
0.8 Ma, have cumulative throws of about 60 and 110 m on western and eastern Canks of the ridge,
respectively. Back-stripping analysis of the fault from the K–G basin discloses two distinct phases of
subsidence history: (i) during the Brst phase (120–23 Ma) the basement subsided at a rate of
46–18 m/Myr due to thermal cooling of the lithosphere, (ii) during the second phase (23 Ma–Present)
rapid subsidence rate (69.56 m/Myr) of basement is noticed as a consequence of deposition of copious
amounts of Bengal Fan sediments. The thick sedimentary strata exerted vertical load on underlying
heterogeneous crust that led to build excessive internal stress and release through weak zones (lying at
intersecting planes of heterogeneous crustal blocks). The stress, thus released through fault planes has
caused the deformation of crust as well as overlying sedimentary strata.
Keywords. Reactivation of rifted fault; effect of sediment load; Bengal Fan sediments, 85°E Ridge, Bay
of Bengal.
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1. Introduction
Passive margins can be categorized based on two
simpliBed models magma-poor (Whitmarsh et al.
2001; Reston 2009) and magma-rich rifted continental margins (Eldholm et al. 1989). The East
India Passive Margin (EIPM), evolved by rifting
between India and East Antarctica during the
Early Cretaceous period (Curray et al. 1982;
Gopala Rao et al. 1997; Gaina et al. 2007; Krishna
et al. 2009a; Veevers 2009; Talwani et al. 2016), is
categorized largely as a model of magma-poor rifted margin. The evolved rifted margin consists of
attenuated continental crust with normal faults
and half graben structures, and continent–ocean
transition involving a broad zone of serpentinized
mantle (Nemcok et al. 2012; Ismaiel et al. 2019).
The structural architecture of the EIPM revealed
varied styles of rifting from sheared to hyperextended to hypo-extended from south to north
(Sinha et al. 2015; Haupert et al. 2016; Ismaiel et al.
2019; Harkin et al. 2019). The normal faults of the
margin became passive after completion of the rift
process, and then they were completely buried
under post-rift sediments.
The lithosphere in the Bay of Bengal is overlain
by copious amount of sediments exceeding 16 km in
the vicinity of mouth of Ganges and Brahmaputra
river systems (Brune et al. 1992; Curray 1994;
Radhakrishna et al. 2010; Krishna et al. 2016). The
nature of rocks across the Bay of Bengal varies
from continental to partially serpentinized mantle
(Nemcok et al. 2012; Ismaiel et al. 2019) to oceanic
and to volcanic. The thick overlying sediment
package put forth a huge mechanical loading on
lithosphere, and shown its impact specifically in
the regions, where varied crustal rocks juxtapose.
This is an interesting topic to study how a passive
rifted fault reactivates in margin region and new
faults develop on Canks of the 85°E Ridge due to
impact of sediment load.
In order to address a cause–effect relationship
between the sediment load and response of underneath heterogeneous rocks, we analysed seismic
reCection proBle data acquired from shelf to deepwater region of the Bay of Bengal (Bgure 1),
thereby the interpreted seismic sequences are correlated to drill wells ‘A’ and ‘B’ results. Earlier
seismic studies in the Bay of Bengal brought out
architecture of rifted margin and sediment depositional environment (Brune et al. 1992; Curray
et al. 2002; Radhakrishna et al. 2012; Nemcok et al.
2012; Krishna et al. 2016; Ismaiel et al. 2019), but
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not focussed on studies of post-rift deformation in
the region. The present study allowed us to identify
the occurrence of faults in Bay of Bengal, and then
a possible process is envisaged how these faults
generated selectively at certain locations in the
region.

2. Tectonic setting of the Bay of Bengal
The tectonic evolution of Bay of Bengal reveals
that the lithosphere conjugate to the EIPM is
located at the Western Enderby Basin, East
Antarctica and were co-evolved as conjugate passive margins. The spreading reorganisation occurred at about 120 Ma led to separation of two
continental fragments – Elan Bank and parts of the
Kerguelen Plateau – from the north EIPM (Powell
et al. 1988; Gaina et al. 2003, 2007; Borissova et al.
2003; Krishna et al. 2009a; Talwani et al. 2016;
Ismaiel et al. 2019). Subsequently, the northward
movement of the Indian plate witnessed formation
of two linear (in N–S direction) volcanic ridges
(85°E and Ninetyeast ridges) in the Bay of Bengal
from eruptions of mantle sources (Curray and
Munasinghe 1991; Krishna 2003; Sreejith et al.
2011; Michael and Krishna 2011; Krishna et al.
1999, 2012). The 85°E Ridge in middle of the Bay
of Bengal extends in near N–S direction and buried
under the thick Bengal Fan sediments (Bgures 1
and 2). Earlier studies (Sreejith et al. 2011; Srinivas
et al. 2017) inferred that the ridge structure was
exposed above the seaCoor in the past, which is
presently buried below the fan sediments deposited
since the Late Oligocene (Gopala Rao et al. 1997;
Michael and Krishna 2011; Krishna et al. 2016;
Ismaiel et al. 2017). Considering the process of
thermal subsidence of ocean Coor and eAects of
volcanic and sediment loads, Sreejith et al. (2011)
and Ismaiel et al. (2017) have proposed that the
85°E Ridge was emplaced on ocean Coor at around
80 Ma with a relief of about 3 km, and then
deepened and buried under the fan sediments.
With the presence of two volcanic ridges,
basement topography across the bay shows the
presence of two large oceanic basins (western and
central) bordered by margin and narrow linear
ridges (Gopala Rao et al. 1997; Michael and
Krishna 2011). During the Early Tertiary period,
the collision between Indian and Eurasian plates
led to closure of the Tethys Ocean (Molnar and
Tapponnier 1977; Najman et al. 2010; Bouilhol
et al. 2013). The collision process advanced further
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Figure 1. (a) The map shows the satellite derived bathymetry image of the north-eastern Indian Ocean and trace of the 85°E
Ridge from Mahanadi basin in the north Bay of Bengal to Afanasy Nikitin Seamount (ANS) in the equatorial Indian Ocean.
Light yellow coloured zone covering the distal Bengal Fan, Central Indian basin and Ninetyeast Ridge shows location of the
northwestern part of the diffuse plate boundary separating Capricorn, Indian, and Australian plates (Royer and Gordon 1997;
Krishna et al. 2001). Circles with yellow colour indicate the locations of recorded earthquakes in Bay of Bengal and adjacent
central Indian basin and Ninetyeast Ridge (International Seismological Centre, On-line Bulletin, 2016). (b) Satellite free-air
gravity Beld of the central part of the East India Passive Margin (EIPM) continental, north part of the 85°E Ridge and
intervening western basin region (Sandwell et al. 2014). Black dotted lines show the network of ION/GXT multi-channel seismic
proBles investigated in the present work. Transparent white zone shows the location of northern part of the 85°E Ridge. The solid
red circles with white star within show the locations of industry (ONGC) drill wells ‘A’ and ‘B’. Thick black lines show the
locations of seismic sections illustrated in Bgures 2–4.

and headed to faster growth of the Himalayan
orogeny, as a result, the mountain building has
undergone significant erosion that eventually lead
to transport terrigenious material into the Bay of
Bengal (Curray and Moore 1971; Molnar et al.
1993; Curray et al. 2002; Krishna et al. 2016).
Thus, the ocean Coor of the Bay of Bengal was
covered with copious amounts of sediment reaching
up to 22 km in Bengal OAshore basin (Brune et al.
1992; Curray 1994; Radhakrishna et al. 2010;
Krishna et al. 2016), from there the sediment
thickness has decreased with some uniformity to
7°400 S (Krishna et al. 1998, 2001). During the
Miocene Epoch, the crust and overlying sediment
section in distal Bengal Fan together got deformed,
resulted in formation of long-wavelength folds and
high-angle reverse faults (Weissel et al. 1980;
Cochran 1990; Bull and Scrutton 1992; Krishna
et al. 2001, 2009b). Thus, the Bay of Bengal has

become a unique site among the global ocean
basins for accumulation of excessive thickness of
sediments, thereby showing sediment impact in the
form of vertical loading stresses on varied nature of
crustal rocks.
3. Seismic data analyses – fault throws
and subsidence history
Under the India Span programme in 2007, ION/
GX technology carried out multi-channel seismic
reCection, gravity and magnetic surveys along
coast-orthogonal and coast-parallel transects over
the EIPM and adjacent deep-water region
(Bgure 1). The reCection data were acquired using
10 km long streamer consisting of 400 channels
with a group interval of 25 m. The conBguration
with a short interval of 12.5 m has yielded 400-fold
coverage of depth points lying on various seismic
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Figure 2. (a) The seismic depth section of a proBle E1290, running from shelf to deep-water region depicting the deformation of
basement and overlying sediments in margin region and on Canks of the 85°E Ridge. Location of seismic proBle is shown in
Bgure 1. (b) The seismic proBle E1290 (time section in TWT sec) is shown with chrono-stratigraphy after correlating to drill well
‘A’. Seismic results of important geological features, margin fault and 85°E Ridge within the boxes, are shown in Bgures 3(d) and
4(b) for better resolution and detailed information. Free-air and Bouguer gravity anomaly data are superimposed on top of the
seismic sections.

horizons within the sediment column, basement
and Moho boundary at some places. The data, thus
acquired were sampled with 2 msec interval and
recorded for 18 sec in two-way travel time (TWT).
In the present work, the data were analysed with
an objective of mapping fault fabric, particularly
for understanding the eAect of post-rift tectonic
processes on these faults (Bgure 2a). Following
the reCection geometry of unconformities and

correlative conformities, eight seismic sequences
are identiBed within the sedimentary column
starting from the Early Cretaceous to Present
(Bgure 2b). Further, these sequences were correlated to drill wells A and B for assigning ages to all
eight sequence boundaries from basement to
seaCoor (Bgures 2 and 3).
We mapped a major fault in K–G basin region
(here onwards we call this as a margin fault) and
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Figure 3. Manifestation of deformed basement and overlying sediment strata in the form of faults and folds on Bve seismic
proBles running in an area between oAshore extensions of the Pranahita–Godavari and Nagavali–Vamsadhara grabens. Location
of seismic sections are shown in Bgure 1.

two small-scale faults on Canks of the 85°E Ridge
(Bgures 2–4). In order to determine the onset timing of faults and their activity through geologic
time, we measured depths to genetically related
horizons on both sides of each fault for estimating
cumulative fault and absolute fault throws (tables 1–3). The measurements of depths to horizons
on either side of the faults were carried out away
from the fault plane so as to avoid local drag eAects
of reCectors. On margin fault, we measured depths
at 10 horizons starting from basement to *0.3 Ma
sediment layer (Bgure 3d) in terms of two-way
travel time, and then in kilometres; thus the

determined cumulative and absolute fault throws
are presented in table 1. In the same manner,
depths are measured along the faults that lie on
Canks of the 85°E Ridge from Oligocene (age of the
oldest sequence) to late Pleistocene horizons, and
estimated cumulative and absolute fault throws are
presented in tables 2 and 3. The chrono-stratigraphic information from drill well ‘A’ and time
sections are utilized for converting two-way travel
time into depths in meters (Bgure 3d). The vertical
displacements (throws), measured on faults lying
in K–G basin and on Canks of the 85°E Ridge, were
then back-stripped to determine stratigraphic
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Figure 4. The seismic sections of the 85°E Ridge from three proBles E1240, E1290 and E1400 show the occurrence of faults right
above the Canks of the ridge during the Miocene period. Locations of seismic sections are shown in Bgure 1.

position of horizons that had experienced oAsets.
This exercise did provide an opportunity to
understand behaviour of faults, particularly timing
of reactivation/occurrence, and then how they
grew in later periods.
Subsidence history of any geological province is
expected to bring out some important insights on
how basement of the region went-down through
geologic time, particularly with fast and slow postrift thermal subsidence in respect of varied nature
of underneath lithosphere and eAect of overlying
sediment load. In the present work, back-stripping
technique is executed to different age sediment

layers with consideration of compaction of stratigraphic units (sediment loading eAect) (Steckler
and Watts 1978; Roberts et al. 1998). Back-stripping technique is applied to restore the depth to
the basement in geological past by removing the
eAect of deposited sedimentary strata. The procedure followed in 1-D back-stripping method is as
follows (Allen and Allen 2013). Sediment layers at
various depths are decompacted by removing the
eAect of weight of overlying sediments. If a sedimentary layer is present at a depth (y2 – y1), and
decompacted to the formation depth (y20  y10 ), its
thickness expands due to change in the volume of
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Table 1. Details of fault throw in Krishna–Godavari basin.
West-side of fault–depth to horizons
from MSL (SP 6791)
Seismic horizons
SeaCoor
H1 (*0.3 Ma)
Late Pleistocene (0.8 Ma)
Late Miocene (6.8 Ma)
Early Miocene (*16 Ma)
Oligocene (*23 Ma)
Eocene (*45 Ma)
Palaeocene (*55 Ma)
K/T Boundary (65 Ma)
HG-HR (*83 Ma)
Basement

TWT (s)
3.65
3.75
3.92
4.25
4.87
5.18
5.35
5.70
5.90
6.40
7.55

East-side of fault–depth to the
horizons from MSL (SP 6574)

meters

TWT (s)

meters

2737
2847
3034
3375
3971
4269
4380
4710
4980
5674
7270

3.81
4.01
4.38
4.92
5.66
6.02
6.16
6.41
6.65
7.10
8.30

2857
3078
3486
4169
4881
5227
5318
5554
5887
6512
8177

Cumulative Absolute
fault
fault
throw (m) throw (m)
–
231
452
794
910
958
938
844
907
838
907

–
231
221
342
106

Table 2. Details of fault throw on western Cank of the 85°E Ridge.
West-side of fault–depth to horizons
from MSL (SP 3071)
Seismic horizons
SeaCoor
H1 (*0.3 Ma)
Late Pleistocene (0.8 Ma)
Late Miocene (6.8 Ma)
Early Miocene (*16 Ma)
Oligocene (*23 Ma)

East-side of fault–depth to the
horizons from MSL (SP 3071)

TWT (s)

meters

TWT (s)

meters

Cumulative
fault
throw (m)

3.95
4.21
4.30
5.10
5.95
6.30

2963
3250
3350
4177
4995
5331

3.95
4.21
4.28
5.04
5.90
6.25

2963
3250
3327
4113
4938
5274

–
–
23
64
57
57

Absolute
fault
throw
(m)
–
–
23
37

Table 3. Details of fault throw on eastern Cank of the 85°E Ridge.
West-side of fault–depth to horizons
from MSL (SP 2157)
Seismic horizons
SeaCoor
H1 (*0.3 Ma)
Late Pleistocene (0.8 Ma)
Late Miocene (6.8 Ma)
Early Miocene (*16 Ma)
Oligocene (*23 Ma)

TWT (s)
4.00
4.22
4.28
4.80
5.62
6.09

East-side of fault–depth to the
horizons from MSL (SP 2157)

meters

TWT (s)

meters

3000
3242
3309
3867
4636
5087

4.00
4.22
4.28
4.91
5.73
6.20

3000
3242
3353
3963
4753
5203

pore space. So, the new depths can be determined
by a mathematical formula proposed by Sclater
and Christie (1980):
u
y20  y10 ¼ y2  y1  0 ½ecy1  ecy2 
c
i
u0 h cy0
0
þ
e 1  ecy2 ;
c
where u0 is the surface porosity and c is the
compact constant. In general, top of sedimentary
layer y10 is considered to be 0 and depth to its base

Cumulative Absolute
fault
fault
throw (m) throw (m)
–
–
44
96
116
116

–
–
44
65

(y20 ) is solved by iteration method. Each sedimentary layer in succession is decompacted to their
depositional thickness and then progressively
compacted as each layer is added above it, until
they reach their present day thickness. The above
procedure provides number of restored stratigraphic column, which is used to prepare the
basement/total subsidence history of the sedimentary column.
In the present case, we used exponential behaviour of porosity with depth (i.e., u ¼ u0 ecy ) with
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values of u0 ¼ 0:55; c ¼ 4:5  104 m1 and qsg =
2.65 9 103 kg m3 (Sawyer 1985) to estimate
total subsidence histories of both hanging and foot
wall blocks lying on either side of the margin fault
(Bgure 3c). The contributions of paleo-bathymetry
and eustatic sea-level changes are not included in
calculation of sediment-loaded basement (total)
subsidence as we believe that their inputs to subsidence process are minimal. For each stratigraphic
unit in hanging and foot wall blocks, subsidence
values are measured, and then divided by time
interval to estimate dip–slip rate (Wagreich and
Schmid 2002). Here, we assumed two pseudo-wells
on either side of the fault plane with a spatial distance of about 11 km, and prepared total subsidence curve and apparent dip–slip/dip–slip rate to
recognize distinct phases of faulting events in K–G
basin. The possible error source in fault throw
estimation is time to depth conversion that basically depends on p-wave velocity of sedimentary
lithologies and sediment compaction parameters
used for the back-striping calculations. Any deviation in the porosity-depth curve of the Bay of
Bengal and global oceans would only aAect the
subsidence reconstruction of deep sedimentary
sections due to overpressure loading. We have
adopted average porosity-depth curve (Sawyer
1985) established for the global ocean than the low
sedimentation rate curve. However, older sedimentary units are deposited before the reactivation
of the fault on the margin, and any possible error
caused by the compaction parameters adds the
same amount of throw values on both sides of the
fault plane. Therefore, the error estimates within
the sediment strata older than 16 Ma are almost
negligible.

4. Faults development in the Bay of Bengal
The Bay of Bengal region except the locale around
the Andman–Sunda subduction zone is generally
considered as passive zone from the point of seismicity and also from fault activity as the region
belongs to central part of the Indian tectonic plate.
Contrary to this, an occurrence of few earthquakes
was noticed in the region (Biswas and Majumdar
1997) including the recent one with an epicentre
located at *275 km southeast of Paradip port
occurred on 21st May 2014 (Rai et al. 2015). This
led to suspect the prevalence of paleo-seismic
activity and associated crustal deformation in the
Bay of Bengal. In order to retrieve information on
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past tectonic deformations, we analysed seismic
reCection data of the EIPM for identifying the
signatures left by process of faults activities,
thereby to reconstruct their tectonic history from
their onset to cessation. In western Bay of Bengal
region, we could identify at least two locations: one
on margin of K–G basin (Bgure 3) and other one
over the 85°E Ridge (Bgure 4) demonstrating once
most active fault histories in the Bay of Bengal.

4.1 Reactivation of rift-related fault on margin
of the Krishna–Godavari basin
The seismic reCection proBles across and along the
EIPM reveal details of subsurface structures not
only related to rift process and continental
breakup, but also related to post-breakup tectonic
processes (Bgures 2–4). The deformed crustal
blocks bounded by extensional faults and halfgraben structures are observed in continental
margin region (Bgure 2), which have been evolved
during the syn-rift process between the Greater
India and East Antarctica. Earlier, Nemcok et al.
(2012) and Ismaiel et al. (2019) investigated subsurface structure of the East India margin and
inferred that the rift geometry and its spatial
extent greatly vary segment-wise due to variable
mode of rift evolution. The seismic section shown
in Bgure 2 clearly depicts presence of the Moho
boundary with a seaward rise separating, thinned
continental crust from the exhumed mantle rocks
(Ismaiel et al. 2019).
The fault plane that deformed the basement and
sediment strata coincides merely with the dipping
Moho at depth beneath the basement. In contrast,
the proBle E1000 does show the similar dipping
Moho reCector, but no fault associated deformation
is seen at basement level and in overlying sediment
strata (Nemcok et al. 2012; Ismaiel et al. 2019).
Thus, it is clear that the dipping Moho is not
related to the fault feature that has been observed
at basement and in overlying sediments (Bgure 2).
Further, we did not notice any overlapping of
basement surfaces and sediment horizons in the
vicinity of fault plane, suggestive of reverse fault.
The high-gradient segment of the Bouguer anomaly reCects the signature of seaward rising Moho
boundary after compensating the contribution of
seaward deepening of the basement (Bgure 2).
Analysis of seismic proBle data over the EIPM
(Bgure 1) reveals that all the fault features except
the one on margin of the K–G basin became passive
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after completion of rift evolution between the
Greater India and East Antarctica. In oAshore
K–G basin, particularly in regions of continental
slope and rise, the seismic records (E1200, E1240,
E1290, E1300 and E1400) exhibit a spectacular
post-breakup deformation in the form of faulting
at basement level and in lower sedimentary
sequences, whereas upper sedimentary sequences
deformed in the form of folds (Bgures 2 and 3). The
fault feature most prominently emerged on proBle
E1290 (Bgure 3d) is carefully examined to retrieve
detailed information on timing of fault’s reoccurrence and its activity through geologic time. The
results of industry drill well ‘A’ located on continental rise in K–G basin are utilized for correlations between significant seismic boundaries and
core lithologies and also for assigning ages to the
boundaries (Bgure 3d).
The fault throws are measured at levels of
basement and 10 prominent sedimentary horizons
(Bgure 3d) for estimating cumulative and absolute fault throws (table 1). The details of fault
throws reveal that the fault in K–G basin has a
constant cumulative throw of *900 m from
basement to top Early Miocene (*16 Ma) horizon, from there the throws are variable with
*800 m at Late Miocene (6.8 Ma) horizon, *450
m at Late Pleistocene (0.8 Ma) horizon and
*230 m at 0.3 Ma age horizon (Bgure 3d,
table 1). An absolute throws of about 100, 340,
220 and 230 m are noticed at horizons Early
Miocene (*16 Ma), Late Miocene (6.8 Ma), Late
Pleistocene (0.8 Ma) and 0.3 Ma age, respectively
(Bgure 3d, table 1).
The seismic proBles that lie towards south and
north sides of proBle E1290 are further examined
for delineating the fault’s spatial extent on the
margin. The fault can be traced along proBles
E1200, E1240, E1300 and E1400 with different
manifestations (Bgures 1 and 3). Thus, the reactivated fault feature extends along the margin for
about 300 km between latitudes 15.6° and 17.7°N
(Bgure 5). Along proBles E1200 and E1240, the
basement surface is found to be faulted in near
vertical sense, whereas overlying sediment strata is
folded in multiples with different wavelengths, but
without any expression on seaCoor and in shallow
sediment layers (Bgure 3a and b). The fault on
proBle E1300 is manifested as similar to the one
identiBed on proBle E1290 (Bgure 3c and d) as both
the proBles are in close vicinity (Bgure 1). Whilst
on proBle E1400, the fault is emerged as a different
structure with a faulted plane lacking observable
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throw on one side and a fold on other side
(Bgure 3e).
4.2 Occurrence of extensional faults on Canks
of the 85°E Ridge
The top of 85°E Ridge, its internal structure and
overlying sedimentary sequences are well imaged
along coast-perpendicular proBles E1240, E1290
and E1400 (Bgure 4), and coast-parallel proBles
E4000 and E6000. On careful examination of sediment strata over the ridge structure, it is found
that sedimentary layers above the Canks of ridge
are faulted-down towards the oceanic basins
(Bgure 4). The cumulative and absolute fault
throws are estimated at horizons of Oligocene-top
(*23 Ma), Early Miocene (*16 Ma), Late Miocene (*6.8 Ma) and Late Pleistocene (*0.8 Ma) in
sediment strata (Bgure 4b, tables 2 and 3). Along
the proBle E1290, the fault oAsets the sediment
strata up to upper Miocene with a total cumulative
throw of about 60 and 110 m on western and
eastern edges of the ridge-top, respectively
(Bgure 4b). While shallower sedimentary layers
from Upper Miocene to Upper Pleistocene, both
the faults oAset the sediments with a cumulative
throws of about 20 and 40 m on western and

Figure 5. Spatial extents of margin and 85°E Ridge faults are
superimposed on depth to the basement map. The faults are
discontinuous over the 85°E Ridge, where the ridge feature is
absent. P–G graben: Pranahita–Godavari graben, N–V shear
zone: Nagavali–Vamshadhara shear zone, COT: Continental–Ocean Transition.
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eastern sides of the ridge, correspondingly. The
fault throws over the ridge are further examined for
determining absolute throws at Late Miocene and
Late Pleistocene ages. The fault on western edge
recorded an absolute throws of about 37 and 23 m
at horizons of Upper Miocene and Upper Pleistocene, respectively, whereas on eastern side of the
ridge, a large absolute throws of about 65 m
at Upper Miocene horizon and 44 m at Upper
Pleistocene horizon are calculated (Bgure 4b).

5. Development of faults – impact
of sediment load on underneath
crustal strata
The spatial extents of fault systems observed on
margin of the K–G basin and on Canks of the 85°E
Ridge are superimposed on depth to the basement
map (Bgure 5). The basement topography reveals
that the margin, particularly in shelf-slope region,
is dissected by nearly coast perpendicular major
grabens/shear zones G2–G5 (Bgure 5). These features were earlier interpreted as continuity of
onshore grabens and suture zone into the oAshore
region (Krishna et al. 2016; Ismaiel et al. 2019).
The fault on the margin spatially extends for about
300 km between the latitudes 15.6° and 17.7° N,
and interestingly the feature’s extent is limited by
the oAshore extensions of Pranahita–Godavari
graben in south and Nagavali–Vamshadhara shear
zone in north. This implies that the coast-perpendicular graben and shear zone features, G3 and G4
and rheology of intervening cratonic block have not
only controlled the nature of continental break-up
between the Greater India and East Antarctica
(Ismaiel et al. 2019), but also the post-rift tectonic
processes.
Both cumulative and absolute throws measured
on fault systems (on the margin as well as on Canks
of the 85°E Ridge) are plotted against the ages
ranging from Early Cretaceous to Present
(Bgure 6). The deformation, which is located at the
margin region had initiated at *16 Ma with a
lesser throw of *100 m, and reactivated again at
6.8 Ma with enhanced activity with a maximum
throw of *340 m (table 1). At this stage (*6.8
Ma), interestingly the faults on both Canks of the
85°E Ridge have not only initiated, but also
recorded the maximum slip of about 35 and 65 m
throw on western and eastern Canks of the ridge,
respectively (Bgure 6). Although, faults have initiated at different times, maximum activities (in
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terms of throws) are noticed at about 6.8 Ma. In a
later stage at about 0.8 Ma, the intensity of faults
activity reduced by about 35% comparing to the
activity at 6.8 Ma (tables 1–3, Bgure 6). The
margin fault activity continued up to 0.3 Ma with
nearly same intensity, and then ceased, whereas
the faults on Canks of the ridge ceased in an earlier
phase at about 0.8 Ma. Overall, along the hypoextended margin segment, the rift-related extensional fault reactivated Brst at *16 Ma, secondly
at *6.8 Ma with an enhanced throw of roughly
three-fold, and since then the fault activity continually progressed until 0.3 Ma and become passive, whilst on Canks of the 85°E Ridge, the faults
originated at *6.8 Ma and continued their activity
until 0.8 Ma (tables 1–3, Bgure 6).
Further, we estimated the total subsidence of
footwall and hanging wall blocks of the margin
fault in K–G basin, and also determined dip–slip
rates of the fault to identify activities of intensive
phases. The sediments on either side of the fault
were back-stripped to retrieve details of basement
subsidence with the age (Bgure 7a) caused by
thermal subsidence and sediment load eAects
(Bgure 7b). Three distinct subsidence trends have
primarily been noticed.
During the initial phase 132–65 Ma, the basement subsided to *3100 m at a rate of *46
m/Myr due to rapid thermal cooling; in a later
phase between 65 and 23 Ma, the basement was
further deepened by 700 m at a slower rate of *18
m/Myr due to reduced level of thermal cooling.
The thermal subsidence rates calculated in the
present study are comparable with the subsidence
curves drawn for other globally known passive
continental margins (Xie and Heller 2009; Allen
and Allen 2013). During the third phase (23
Ma–Present), the basement further subsided by
*1600 m to a depth of about 5400 m at a higher
rate (*69.56 m/Myr) exclusively due to the eAect
of thick sedimentary overburden. Grall et al. (2018)
estimated high subsidence rate ranging from 0.2 to
5 mm/yr in Ganges–Brahmaputra Delta region,
particularly during the Holocene period.
On close scrutiny of subsidence curves for post23 Ma age (Bgure 7b), it is observed that the
basement on seaward-side of the fault is subsided
to *5600 m with an enhanced rate of *76 m/Myr
compared to the depths of *5000 m to basement
and subsidence rate of *50 m/Myr on landwardside of the fault (Bgure 7b). During the post-23 Ma
period, the rate of subsidence on the seaward side is
nearly 50% more than that of landward side of the
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Figure 6. The faults cumulative and absolute throws are plotted against age to demonstrate the nature and magnitude of fault
throws.

fault. The reason for this enhancement in the rate
of subsidence may possibly be linked to the excess
sediment supply by Ganges–Brahmaputra river
systems. Earlier, Krishna et al. (2016) inferred a
change in the direction of sediment Cow from W–E
to N–S and high sediment accumulation rate, more
than 100 m/Myr in K–G basin for the period,
23–6.8 Ma. Later, the fault initiation at 16 Ma led
to form depocentre sort geometry on hanging wall
side for receiving more sediment from the Ganges–
Brahmaputra river systems, resulting in enhanced
subsidence rate on seaward-side (Bgure 7b). On the
whole, the sediments for the post-Oligocene period
are thicker on seaward-side of the margin fault,
leading to excessive subsidence of hanging wall
block in the basin.
Back-stripping dip–slip fault history is reconstructed for the margin fault to determine vertical component of fault-slip and sense of fault
movement through time (Bgure 7c). Dip–slip
data along the fault during the period 83–16
Ma indicate that apparent dip–slips are very

minimal, suggesting no observable vertical
motion during this period. Noticeable increase in
slip rate is observed at 16 Ma with 8.4 m/Myr
and at 6.8 Ma with 14.66 m/Myr with extensional sense of movement. The most significant
increase in fault activities happened during the
periods from 6.8 to 0.8 Ma and from 0.8 to 0.3
Ma with slip rates of 406.22 and 327.81 m/Myr,
respectively.
The crustal rocks across the Bay of Bengal from
EIPM to Sunda trench are variable in nature
ranging from rifted continental rocks beneath the
margin, mixed continental and oceanic rocks with
partial serpentinization beneath the transition
zone, oceanic rocks beneath the western, central
and eastern basins to volcanic rocks beneath both
85°E and Ninetyeast ridges (Nemcok et al. 2012;
Ismaiel et al. 2019). Thus, the crustal strata
beneath the Bay of Bengal are highly heterogeneous and at places different lithological rocks are
juxtaposed, for example, in the margin region
thinned continental rocks adjoin the serpentinized
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Figure 7. (a) Seismic image of the margin fault. Two vertical lines (red and blue colours) are the locations on crustal blocks,
where subsidence history of the basement and sediment strata are calculated, (b) tectonic subsidence curves of basement beneath
both crustal blocks in K–G basin are shown, and (c) fault dip–slip rates are plotted against the time.

rocks (Bgure 8a) and in middle and east of the Bay
of Bengal volcanic rocks adjoin the oceanic rocks.
Since the continental breakup of the Eastern
Gondwana land and during the growth of the Bay
of Bengal, the ocean Coor was being continuously
Blled with the sediments discharged by peninsular
and Himalayan river systems. Thus, the ocean Coor
in the Bay of Bengal is completely buried under
enormous thick pre- and post-continental collision
sediments reaching more than 16 km in the
northern Bay of Bengal (Brune et al. 1992; Curray
1994; Radhakrishna et al. 2010; Krishna et al. 2016;
Ismaiel et al. 2019). In the vicinity of margin fault
(between latitudes 15.6° and 17.7°N), there is a
difference of about 2 km in sediment thickness
between the shelf-slope margin and transition zone
region (Bgure 2a and b). Similar sediment thickness differences are also found on both Canks of the
85°E Ridge (Bgure 4b) (Misra 2018). The difference in thickness of overlying sediments in both
regions may have exerted differential vertical loads
on underneath crustal rocks (Bgure 8a). Since the
crustal rocks in the margin region between rifted
thinned continental rocks and transitional (mixed
oceanic and continental) rocks and in deep-water
region between oceanic rocks and volcanic rocks of
the 85°E Ridge are different in nature, it is likely
that these heterogeneous rocks might have
responded differently to the stresses applied by the
overlying sediment loads. The excessive stress
Belds, thus released have caused the deformation of

crust as well as overlying sedimentary strata
(Bgure 8b).
Earlier, M€
uller et al. (2014) found the presence of
crustal deformation, explicitly folds in margin
region of the K–G basin and attributed it to
anomalously high intraplate stress-Beld that stretches from Indian subcontinent to the Wharton
basin. Using the seismic results of central margin of
eastern India (Bastia et al. 2010) and timings of
fault activities in the central Indian basin (Krishna
et al. 2009b; Bull et al. 2010), M€
uller et al. (2014)
opined that maximum horizontal stress is propagated onto this continental margin region around
the latest Miocene (8.0–7.5 Ma). But, our seismic
results suggest that operative stresses on margin
segment of the K–G basin and on Canks of the 85°E
Ridge are extensional in nature and differ from the
episodic compressional forces active in the central
Indian basin (Krishna et al. 1998, 2001). Although
the timings and nature of fault activities in both
the regions are to some extent similar, their
mechanisms completely differ.
The margin fault’s activity in K–G basin was
variable in nature, to begin with episodic starting
at about 16 Ma and resumed at 6.8 Ma, from there
the activity was continuous until 0.3 Ma. Excessive
fault throws (106 and 342 m) occurred over a distance of 300 km at ages of 16 and 6.8 Ma may have
prompted generation of intensive tsunami events.
Presently, the fault is inactive and may possibly
become active whenever the differential stresses on
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Figure 8. Sketch diagram shows how the location of juxtaposition of different crustal blocks (continental vs. serpentinized rocks) responded to the overlying variable thick
sediment strata.

either sides of the fault reach the threshold level
and may turn out to be a geohazard event in
future.
6. Conclusions
Analyses of multi-channel seismic reCection data of
the EIPM, estimation of cumulative and absolute
fault throws, basement subsidence history on either
side of the margin fault and dip–slip rates along the
fault provided new understanding on occurrence of
faults in the Bay of Bengal as a response to
excessive sediment depositions. Important observations are as follows.
1. The fault-line on margin segment of the K–G
basin was initially formed during the continental rifting process, and later reactivated in Early
Miocene time (*16 Ma). The fault’s activity
varied in nature began as episodic starting at
about 16 Ma and resumed at 6.8 Ma, since then,
the activity continued until 0.3 Ma. The fault
throw data suggest that the cumulative throw of
about 900 m is observed on margin fault from
basement to top Early Miocene horizon,
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subsequently the fault throw was continuously
reduced to 800 m at Late Miocene horizon (6.8
Ma), 450 m at Late Pleistocene horizon and 230
m at 0.3 Ma. Absolute throws are also determined at different horizons and found to be
about 100, 340, 220 and 230 m at tops of Early
Miocene (*16 Ma), Late Miocene (6.8 Ma),
Late Pleistocene (0.8 Ma) and 0.3 Ma age
horizons, respectively. The fault plane spatial
continuity in K–G basin is found to be around
300 km (paralleling the coast between latitudes
15.6° and 17.7°N) and lay between Pranahita–
Godavari graben and Nagavalli–Vamshadhara
shear zone. This implies that the coast perpendicular structural features and rheology of
intervening cratonic block have not only controlled the mode of rift process initially, but also
the post-rift tectonic processes.
2. On both Canks of the 85°E Ridge new normal
faults are identiBed. The faults are found to be
initiated at 6.8 Ma and continued their activity
until 0.8 Ma. They have cumulative throws of
about 60 and 110 m on western and eastern
Canks of the ridge, respectively.
3. Subsidence history of crustal blocks on either
side of the margin fault revealed that the
basement was deepened to about 3100 m at a
rate of *46 m/Myr due to thermal cooling in
initial phase 132–65 Ma, later the basement
was further deepened to about 3800 m at a
slower rate of *18 m/Myr due to reduced level
of thermal cooling during the phase of 65–23
Ma. During the last phase (23 Ma–Present),
the basement has been further fall-down to a
depth of about 5400 m at a higher subsidence
rate (*69.56 m/Myr) exclusively due to the
eAect of copious amount of sediment load.
About 50% increase in subsidence rate is
observed for the seaward block of the margin
fault, particularly for the last 23 Ma period
because of excessive deposition of sediments
derived from the Ganges–Brahmaputra river
systems.
4. The thick sedimentary strata exerted vertical
load on underlying heterogeneous crust of the
margin and 85°E Ridge that led to build
excessive internal stresses and release through
weak zones (lying at intersecting planes of
heterogeneous crustal blocks). The stress Belds,
thus released through fault planes have caused
the deformation of crust as well as overlying
sedimentary strata.

159

Page 14 of 15

Acknowledgements
Authors are greatly indebted to D K Pande and S
V Rao, former Directors (Exploration), ONGC and
Ajay K Dwivedi Director (Exploration), ONGC for
their keen interest and immense support for R&D
collaborative project between CSIR-NIO and
ONGC-KDMIPE. The present work is carried out
when the authors, KSK and MI are serving at
Centre for Earth, Ocean and Atmospheric Sciences, University of Hyderabad. MI is thankful
to DST, New Delhi, for awarding the INSPIRE
Faculty position.

References
Allen P A and Allen J R 2013 Basin analysis: Principles and
application to petroleum play assessment; Wiley, Oxford.
Bastia R, Radhakrishna M, Das S, Kale A S and Catuneanu O
2010 Delineation of the 85°E ridge and its structure in the
Mahanadi oAshore basin, Eastern Continental Margin of
India (ECMI), from seismic reCection imaging; Mar. Petrol.
Geol. 27 1841–1848.
Biswas S and Majumdar R K 1997 Seismicity tectonics of the
Bay of Bengal: Evidence for intraplate deformation of the
northern Indian plate; Tectonophys. 269 323–336.
Borissova I, CoDn M F, Charvis P and Operto S 2003 Structure
development of a microcontinent: Elan Bank in the southern
Indian Ocean; Geochem. Geophys. Geosyst. 4 1–16.
Bouilhol P, Jagoutz O, Hanchar J M and Udas F O 2013
Dating the India–Eurasia collision through arc magmatic
records; Earth Planet. Sci. Lett. 366 163–175.
Brune J N, Curray J R, Dorman L and Raitt R 1992 A
proposed super-thick sedimentary basin, Bay of Bengal;
Geophys. Res. Lett. 19 565–568.
Bull J M and Scrutton R A 1992 Seismic reCection images of
intraplate deformation, central Indian Ocean, and their
tectonic significance; J. Geol. Soc. London 149 955–966.
Bull J M, DeMets C, Krishna K S, Sanderson D J and
Merkouriev S 2010 Reconciling plate kinematic and seismic
estimates of lithospheric convergence in the central Indian
Ocean; Geology 38 307–310.
Cochran J R 1990 Himalayan uplift, sea level, and the record
of Bengal Fan sedimentation at the ODP Leg 116 sites; In:
Proceedings of the Ocean Drilling Program (eds) Cochran J
R and Stow D A V et al., College Station, Texas, ScientiBc
Results 116 397–414.
Curray J R and Moore D G 1971 Growth of the Bengal deepsea fan and denudation in the Himalayas; Geol. Soc. Am.
Bull. 82 563–572.
Curray J R, Emmel F J, Moore D G and Raitt R W 1982
Structure, tectonics and geological history of the northeastern Indian Ocean; In: The Ocean basin and Margins 6,
The Indian Ocean (eds) Narin A E and Stehli F G, Plenum,
New York, pp. 399–450.
Curray J R and Munasinghe T 1991 Origin of the Rajmahal
Traps and the 85°E Ridge: Preliminary reconstructions of
the trace of the Crozet hotspot; Geology 19 1237–1240.

J. Earth Syst. Sci. (2020)129:159
Curray J R 1994 Sediment volume and mass beneath the Bay
of Bengal; Earth Planet. Sci. Lett. 125 371–383.
Curray J R, Emmel F J and Moore D G 2002 The Bengal Fan:
Morphology, geometry, stratigraphy, history and processes;
J. Mar. Petrol. Geol. 19 1191–1223, https://doi.org/10.
1016/s0264-8172(03)00035-7.
Eldholm O, Thiede J and Taylor E 1989 Evolution of the
Vøring Volcanic Margin; Proc. Ocean Drilling Program,
ScientiBc Results 104 1033–1065.
€
Gaina C, Muller
R D, Brown B and Ishihara T 2003 Microcontinent formation around Australia; In: Evolution and
dynamics of the Australian Plate (eds) Hillis R R and
€
Muller
R D, Geol. Soc. Am. 372 405–416.
€
Gaina C, Muller
R D, Brown B, Ishihara T and Ivanov S 2007
Breakup and early seaCoor spreading between India and
Antarctica; Geophys. J. Int. 170 151–169.
Gopala Rao D, Krishna K S and Sar D 1997 Crustal evolution
and sedimentation history of the Bay of Bengal since the
Cretaceous; J. Geophys. Res. 102 17,747–17,768, https://
doi.org/10.1029/96jb01339.
Grall C, Steckler M S, Pickering J L, Goodbred S, Sincavage
R, Paola C, Akhter S H and Spiess V 2018 A base-level
stratigraphic approach to determining Holocene subsidence
of the Ganges–Meghna–Brahmaputra Delta plain; Earth
Planet. Sci. Lett. 499 23–36.
Harkin C, Kusznir N, Tugend J, Manatschal G and McDermott K 2019 Evaluating magmatic additions at a magmapoor rifted margin: An East Indian case study; Geophys.
J. Int. 217 25–40.
Haupert I, Manatschal G, Decarlis A and Unternehr P 2016
Upperplate magma-poor rifted margins: Stratigraphic
architecture and structural evolution; Mar. Pet. Geol. 69
241–261.
International Seismological Centre, On-line Bulletin, http://
www.isc.ac.uk, Internatl. Seismol. Cent., Thatcham, United Kingdom, 2016, http://doi.org/10.31905/D808B830.
Ismaiel M, Krishna K S, Srinivas K, Mishra J and Saha D 2017
Internal structure of the 85°E ridge, Bay of Bengal: Evidence
for multiphase volcanism; J. Mar. Petrol. Geol. 80 254–264,
https://doi.org/10.1016/j.marpetgeo.2016.11.020.
Ismaiel M, Krishna K S, Srinivas K, Mishra J and Saha D 2019
Crustal architecture and Moho topography beneath the
eastern Indian and Bangladesh margins – new insights on
rift evolution and the continent–ocean boundary; J. Geol.
Soc. London, https://doi.org/10.1144/jgs2018-131.
Krishna K S, Ramana M V, Gopala Rao D, Murthy K S R,
Rao M M M, Subrahmanyam V and Sarma K V L N S 1998
Periodic deformation of oceanic crust in the central Indian
Ocean; J. Geophys. Res. 103 17,859–17,875.
Krishna K S, Gopala Rao D, Subba Raju L V, Chaubey A K,
Shcherbakov V S, Pilipenko A I and Radhakrishna Murthy
I V 1999 Paleocene on-axis hotspot volcanism along the
Ninetyeast Ridge: An interaction between the Kerguelen
hot spot and the Wharton spreading center; Proc. Indian
Acad. Sci. (Earth Planet. Sci.) 108 255–267.
Krishna K S, Bull J M and Scrutton R A 2001 Evidence for
multiphase folding of the central Indian Ocean lithosphere;
Geology 29 715–788.
Krishna K S 2003 Structure and evolution of the Afanasy
Nikitin seamount, buried hills and 85°E Ridge in the
northeastern Indian Ocean; Earth Planet. Sci. Lett. 209
379–394, https://doi.org/10.1016/s0012-821x(03)00081-5.

J. Earth Syst. Sci. (2020)129:159
Krishna K S, Michael L, Bhattacharyya R and Majumdar T J
2009a Geoid and gravity anomaly data of conjugate regions
of Bay of Bengal and Enderby Basin: New constraints on
breakup and early spreading history between India and
Antarctica; J. Geophys. Res. 114 B03102, https://doi.org/
10.1029/2008jb005808.
Krishna K S, Bull J M and Scrutton R A 2009b Early (pre-8
Ma) fault activity and temporal strain accumulation in the
central Indian Ocean; Geology 37 227–230.
Krishna K S, Abraham H, Sager W W, Pringle M, Frey F A,
Gopala Rao D and Levchenko O V 2012 Tectonics of the
Ninetyeast Ridge derived from the spreading records of the
contiguous oceanic basins and age constraints of the ridge;
J. Geophys. Res. 117 B04101, https://doi.org/10.1029/
2011jb008805.
Krishna K S, Ismaiel M, Srinivas K, Gopala Rao D, Mishra J
and Saha D 2016 Sediment pathways and emergence of
Himalayan source material in the Bay of Bengal; Curr. Sci.
110 363–372, https://doi.org/10.18520/cs/v110/i3/.
Michael L and Krishna K S 2011 Dating of the 85°E Ridge
(northeastern Indian Ocean) using marine magnetic anomalies; Curr. Sci. 100 1314–1322.
Misra A A 2018 Normal faulting related to differential compaction
on the 85°E Ridge in the Bay of Bengal, India; Atlas of
Structural Geological Interpretation from Seismic Images,
pp. 107–111, https://doi.org/10.1002/9781119158332.ch19.
Molnar P and Tapponnier P 1977 The collision between India
and Eurasia; Sci. Am. 236 30–41.
Molnar P, England P and Martinod J 1993 Mantle dynamics,
the uplift of the Tibetan Plateau, and the Indian monsoon;
Rev. Geophys. 31 357–396.
€
Muller
R D, Yatheesh V and Shuhail M 2014 The tectonic
stress Beld evolution of India since the Oligocene; Gondwana Res. 28 612–624.
Najman Y and Appel E et al. 2010 Timing of India-Asia
collision: Geological, biostratigraphic, and palaeomagnetic
constraints; J. Geophys. Res. 115 B12416, https://doi.org/
10.1029/2010jb007673.
Nemcok M, Sinha S T, Stuart C J, Welker C, Choudhuri M,
Sharma S P, Misra A A, Sinha N and Venkatraman S 2012
East Indian margin evolution and crustal architecture:
Integration of deep reCection seismic interpretation and
gravity modelling; In: Conjugate Divergent Margins (eds)
Mohriak W U, Danforth A, Post P J, Brown D E, Tari G C,
Nemcok M and Sinha S T, Geol. Soc. London, Spec. Publ.
369 477–496, https://doi.org/10.1144/SP369.6.
Powell C M, Roots S R and Veevers J J 1988 Pre-breakup
continental extension in east Gondwana land and the early
opening of the eastern Indian Ocean; Tectonophys. 155
261–283.
Radhakrishna M, Subrahmanyam C and Damodharan T 2010
Thin Oceanic crust below Bay of Bengal inferred from 3-D
gravity interpretation; Tectonophys. 493 93–105.
Radhakrishna M, Srinivasa Rao G, Nayak S, Bastia R and
Twinkle D 2012 Early Cretaceous fracture zones in the Bay
of Bengal and their tectonic implications: Constraints from
multi-channel seismic reCection and potential Beld data;
Tectonophys. 522–523 187–197, https://doi.org/10.1016/j.
tecto.2011.11.026.

Corresponding editor: N V CHALAPATHI RAO

Page 15 of 15 159
Rai A K, Tripathy S and Sahu S C 2015 The May 21st, 2014
Bay of Bengal earthquake: Implications for intraplate stress
regime; Curr. Sci. 108 1706–1712.
Reston T J 2009 The structure, evolution and symmetry of the
magma-poor rifted margins of the North and Central
Atlantic: A synthesis; Tectonophys. 468 6–27.
Roberts A M, Kusznir N J, Yielding G and Styles P 1998 2D
Cexural backstripping of extensional basins: The need for a
sideways glance; Pet. Geosci. 4 327–338, https://doi.org/
10.1144/petgeo.4.4.327.
Royer J-Y and Gordon R G 1997 The motion and boundary
between the Capricorn and Australian plates; Science 277
1268–1274.
€
Sandwell D T, Muller
R D, Smith W H F, Garcia E and
Francis R 2014 New global marine gravity model from
CryoSat-2 and Jason-1 reveals buried tectonic structure;
Science 346 65–67.
Sawyer D S 1985 Total tectonic subsidence: A parameter for
distinguishing crust type at the U.S. Atlantic Continental
Margin; J. Geophys. Res. 90 7751–7769.
Sclater J G and Christie P A F 1980 Continental
stretching: An explanation of the Post-Mid-Cretaceous
subsidence of the Central North Sea Basin; J. Geophys.
Res. 85, 3711–3739, https://doi.org/10.1029/JB085iB0
7p03711.
Sinha S T, Nemcok M, Choudhuri M, Sinha N and Rao
Pundarika D 2015 The role of break-up localization in
microcontinent separation along a strike-slip margin: The
East India–Elan Bank case study; Geol. Soc. London, Spec.
Publ. 431, https://doi.org/10.1144/sp431.5.
Sreejith K M, Radhakrishna M, Krishna K S and Majumdar T
J 2011 Development of negative gravity anomaly of the
85°E Ridge, northeastern Indian Ocean – A process
oriented modelling approach; J. Earth Syst. Sci. 120
605–615.
Srinivas K, Krishna K S, Ismaiel M, Mishra J and Saha D 2017
An island chain lost in the Bay of Bengal; Curr. Sci. 112
1095–1096.
Steckler M S and Watts A B 1978 Subsidence of the Atlantictype continental margin oA New York; Earth Planet. Sci.
Lett. 41 1–13.
Talwani M, Desa M A, Ismaiel M and Krishna K S 2016 The
tectonic origin of the Bay of Bengal and Bangladesh; J.
Geophys. Res. 121 4836–4851.
Veevers J J 2009 Palinspastic (pre-rift and -drift) Bt of India
and conjugate Antarctica and geological connections across
the suture; Gondwana Res. 16 90–108.
Wagreich M and Schmid H P 2002 Backstripping dip-slip fault
histories: Apparent slip rates for the Miocene of the Vienna
Basin; Terra Nova 14 163–168, https://doi.org/10.1046/j.
1365-3121.2002.00404.x.
Weissel J K, Anderson R N and Gellar C A 1980 Deformation
of the Indo-Australian plate; Nature 287 284–291.
Whitmarsh R B, Manatschal G and Minshull T A 2001
Evolution of magma-poor continental margins from rifting
to seaCoor spreading; Nature 413 150–154.
Xie X and Heller P L 2009 Plate tectonics and basin
subsidence history; Bull. Geol. Soc. Am. 121 55–64,
https://doi.org/10.1130/B26398.1.

