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Research Highlights:

e Density, thickness, and “subductability” of the subducting Wharton Basin lithosphere are
derived from the lithospheric age.

e Subductability represents the easiness of the lithosphere to subduct at the Andaman-Sumatra
Subduction Zone.

e A prominent strike-slip earthquake cluster is observed along the Fracture zone B-C separating
lithospheric compartments of high subductability contrast.

e Despite the high subductability contrast between Compartments G-H, slab tearing on the
subducting Investigator Fracture Zone prevents strike-slip earthquake generation.

Abstract

A better comprehension of the shallow strike-slip seismicity along the Sunda Trench is achieved by
superimposing the Wharton basin fracture zones, magnetic isochrones, and focal mechanisms to the
geometry of the subducting plate. The shallow strike-slip seismicity is generally associated with the
north-south trending fracture zones of the basins, which segment the subducting lithosphere into eight
main compartments named A-H. Strike-slip earthquakes with magnitudes higher than 4.5 Mw in the
time period of 2004-2019 are examined with respect to the thickness and density of the subducting
lithosphere, estimated from the lithospheric age. Bulk density ranges from ~ 3259 to ~3273 and
lithospheric thickness from ~74 to ~100 km between the younger fossil spreading axis and the older
Compartment H, respectively. ‘Subductability’, a parameter calculated from lithospheric thickness and
bulk density, is coined to represent the easiness of subduction and varies for each spreading
compartment depending on the lithospheric age. We propose the correlation between the shallow
strike-slip seismicity and the contrasts of lithospheric thickness, density and subductability.
Considering the available seismic records from the past four decades, a prominent cluster of strike-slip
earthquakes is observed along Fracture Zone B-C, which displays a strong subductability contrast,
whereas other fracture zones displaying only minor seismicity correspond to low subductability
contrasts. Despite a high subductability contrast, slab tearing on the subducting Investigator Fracture
Zone between Compartments G-H prevents the generation of strike-slip earthquakes. This result
emphasizes the importance of physical and mechanical properties of the subducting lithosphere in
localizing the seismicity at subduction zones.

Keywords: Andaman-Sumatra Subduction Zone, Lithospheric age, Subductability, Fracture zones,
Strike-slip earthquakes.



1. Introduction

The Indian ocean have been undergoing severe deformation due to the India-Eurasia collision
subjected to the changes in the boundary conditions from continental collision to oceanic subduction
(Stein and Okal, 1978; Wiens et al., 1985; Royer and Gordon, 1997; Gordon et al., 1998; DeMets et
al., 2005), resulting high rate of seismicity. The Indian Ocean deformation zone extends from the CIR
and the Chagos—Laccadive Ridge in the Western Indian Ocean to the Investigator Fracture Zone in the
Eastern Indian Ocean and displays both extensional and compressional regimes (Gordon et al., 1998)
(Figure 1). On either side of the Ninety East Ridge (NER), the direction of compression in the diffused
zone varies from north-south in the CIB to northwest-southeast in the Wharton Basin (Delescluse and
Chamot-Rooke, 2007). The north-south compression at ~75° E of the CIB develops long-wavelengths
(100-300 km), east-west trending basement folds (McAdoo and Sandwell, 1985) and series of shallow
thrusts and reverse faults (Bull and Scrutton, 1990). On the other hand, the Wharton basin reports
evidence for many northeast-southwest trending folds (Deplus, 2001). The fracture zones of the
Wharton Basin have been reactivating as left-lateral strike-slip faults as a result of intraplate
deformation since the late Oligocene (~20 Ma) (Royer & Gordon, 1997; Deplus et a., 1998).

The prominent strike-slip earthquakes along the NER (Bergman and Solomon, 1985; Abercrombie et
al., 2003) and reactivated fracture zones are reported to be associated after the outbreak of 26™
December, 2004 and 28" March, 2005 earthquakes (Engdahl et al., 2007; Lin et al., 2009). Carton et
al., (2014) reported that a group of aftershocks ruptured the northward extension of fracture zone F6
(the Fracture Zone B-C of this study) which is claimed to be the best-defined reactivated fracture zone
in the pre-2012 seismicity. Moreover, few compressional events with NW-SE oriented P-axes are
recoded in the Wharton basin and are reported to be intraplate events (Engdahl et al., 2007; Delescluse
et al., 2008). Wharton basin experienced the ever-recorded largest intraplate strike-slip earthquake on
11" April, 2012 of Mw 8.6 (McGuire and Beroza, 2012) with a complex rupture mechanics (Meng et
al., 2012; Ishii et al., 2013), followed by a numerous moderate sized aftershock and a great aftershock

of Mw 8.2 near the Fracture Zone B-C activating several structural trends (Duputel et al., 2012).

However, the reactivation of the fracture zones in the Wharton basin are reported to be mostly
associated with the deformation of the subducting oceanic plates (Delescluse et al., 2012; Carton et al.,
2014; Singh et al., 2017), but how the physical parameters of the subducting plate have been
influencing the reactivation process of the fractures at the subduction zone are never discussed. We
therefor analyze the significance of the old fracture zones in generating recent strike-slip seismicity at
the Andaman Sumatra Subduction Zone (ASSZ) and we examine the influence of the physical

parameters of the subducting Wharton lithosphere, mainly the age, thickness and density, in
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reactivating the fracture zones at ASSZ. We propose an additional parameter called ‘Subductability’,
a derivative from lithospheric thickness and bulk density, which refers to the easiness of the lithosphere
to subduct at the subduction zone. ‘Subductability’ depends on the age of the subducting lithosphere,

which is highly variant for each of the fracture zone compartments of the Wharton lithosphere.

90° 95 100° 105" 110°

90° 95° 100° 105" 110°
Figure 1: The diffused plate boundary of Indo-Australian plate identified by Royer and Gordon (1997)
marked with purple dashed out lines. The deformation zone is shaded in light pink color. The black
arrows indicate the direction of the compression within the deformation zone. The Ninety East Ridge
(NER) separates the Fracture zones of Central Indian Basin (CIB) (Yatheesh et al., 2019) and the
Wharton Basin (WBH) (Jacob et al., 2014) marked in black solid lines. The dashed black lines
represent the reconstructed fracture zones of WBH (Jacob et al., 2014). The South East Indian Ridge
(SEIR) is marked in red solid line. The red star denotes the epicenter of the 11th April 2012 Mw 8.6
strike-slip earthquake. The background image represents the free air gravity anomaly derived from

satellite altimetry (Sandwell et al., 2014).



2. Tectonic set up of the Wharton Basin

The Indo-Australian plate is enclosed by the Southeast Indian ridge and the Wharton Basin in the
South. The Himalayan fold-thrust belt forms the northern limit where the Indian plate collides against
the Eurasian plate at a rate of 37-44 mm/year (Paul et al., 2001) from west to east. The western limit
is bounded by the Central Indian Ridge (CIR), while in the east the lithosphere subducts below the
Sumatra subduction setting with a varying rate of ~63-39 mm/year (Prawirodirdjo et al., 2000) from
the Java to the Andaman Islands. The Ninety East Ridge (NER), which is a profound north-south
oriented linear volcanic ridge, divides the Indian ocean basin into two segments: the Central Indian
Basin (CIB) at its west and the Wharton Basin in its east. The spreading in the Wharton basin have
ceased since ~40 Ma when the Indian and the Australian plate melded into one plate (Fullerton et al.,
1989; Liu et al., 1983) (Figure 1). A series of north-south trending continuous fossil fracture zones
dissect the Wharton basin lithosphere into eight compartments, A to H, with varying ages ranging from
~ 83 to ~36 Ma (Jacob et al., 2014). These fracture zones are either simple, double or multiple and the
offset between the fossil spreading axis of the fracture zone compartment ranges from ~70 to 900km
(Jacobetal., 2014), reflecting the mode of spreading and formation of the oceanic crust at the spreading

center.

The fracture zone does not necessarily reactivate to generate strike-slip seismicity, unless influenced
by strong intraplate deformation (Lay 2019). The reactivation of the fracture zones in the diffused plate
boundary is predominantly oriented in northwest-southeast direction, which is synchronized with the
principle horizontal compressional direction of Indo-Eurasian collision (Himalayan uplift) and the
northeast-southwest tensional stresses resulted from the slab pull force on the subducting northern
Wharton basin at the Sunda Trench due the oblique subduction (e.g., Cloetingh and Wortel, 1985;
Coblentz et al., 1998; Delescluse et al., 2012). Before 2004 megathrust earthquake the stress estimated
along the fore arc basin of the Andaman and the West Sunda arc show a dominance of compressive
stress (~5.2 £ 0.65 mm/year) close to the Nias Island and reduces to the Andaman and Nicaobar Islands
region (Radhakrishna and Sanu, 2002). Shamim et al., (2019) reported that the stress field at offshore
Simuelue between 1°N and 6° N was significantly altered after the outbreak of 26" December 2004
event and has undergone stress transfer from oblique strike-slip to pure compression. This region again
underwent a compressional stress regime after the 2012 twin events. Contrary, the offshore region
between 2'N and 2°S experienced pure extension from the time period 2008 to 2015, orienting the
extensional axis normal to the trench. However, the convergence rate at the ASSZ is high close to the
Java (63 mm/year), showing comparatively lower convergence rate from the Nais Island (50 mm/year

) to northwest of the Sumatra (45mm/year) and the lowest convergence rate near the Andaman
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accretionary island (39mm/year) (Chlieh et al., 2007, Cattin et al., 2009). Recent bathymetric and
reflection seismic data show that compressional stresses in the Wharton Basin are not solely
accommodated through the reactivation of fracture zone but also through a complex network of
distributed shear zones, thrusts and normal faults (Singh et al., 2017; Hananto et al., 2018).

3. Data and Methods

We have considered the position-corrected Centroid Moment Tensor (CMT) solutions (Dziewonski et
al., 1981; Ekstrom et al., 2012) for shallow strike-slip earthquakes ranging between 0-60 km depth
with magnitudes higher than 4.5 Mw recorded between 2004 and 2019. We made a comparison of the
data distribution from 1976 (the oldest available earthquakes from the CMT catalogue) to 26™
December 2004 megathrust earthquake, between 2004 megathrust and April 11" 2012 earthquakes
and finally, 2012 earthquake to 2019.The participation of the fracture zones in earthquake generation
is prominently noticed only after 26" December 2004 megathrust earthquake. Hence, we have
concentrated on the focal mechanisms after the 2004 megathrust event. Detailed explanation of the
criteria for data selection is explained in Figure 2. For better comprehension, the selected focal
mechanisms are categorised based on the year of occurrence and plotted on the Free air gravity
anomaly background derived from satellite altimetry (Sandwell et al., 2014) (Figure 3) and provided

as supplementary material.
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Figure 2: Comparison of strike-slip earthquakes extracted from Global Centroid Moment Tensor data base along the ASSZ is
performed by categorising the strike-slip focal mechanisms based on their year of occurrence. Focal mechanism for each category is
plotted on the background of free air gravity anomaly derived from satellite altimetry (Sandwell et al., 2014). a) represents the
distribution of the strike-slip earthquake from 1976 to 26" December 2004 megathrust earthquake which are clustered in three localities
mainly the Andaman back arc basin, the south of the Andaman fore arc region and between the southern Sumatran fore arc basin (the
Bengkulu basin) and the Java Basin. A prominent clustering of strike-slip earthquakes is evident on the reconstructed Fracture Zones C-
D and D-E, close to the Nicobar accretionary island. Inside the Wharton Basin a few strike-slip earthquakes are aligned along the Fracture
Zone B-C and C-D and D-E b) represents the location of the strike-slip earthquakes spanning between 26" December 2004 and April
11" 2012 earthquakes. The reactivation of the fracture zone is evident by the high magnitude strike-slip earthquakes along the Fracture
Zone B-C c¢) High magnitude strike-slip earthquakes after the 2012 April Wharton basin earthquakes till 2019 are more concentrated
along the Fracture Zone B-C representing the continuous reactivation of fracture zones of the Wharton Basin.
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Figure 3: Free air gravity anomaly derived from satellite altimetry (Sandwell et al., 2014) in the
Wharton Basin area. Solid black lines represent actual fracture zones and dashed black lines
reconstructed fracture zones. Focal mechanisms extracted from Global Centroid Moment
Tensor data base are plotted for earthquakes with magnitude higher than 4.5 Mw and depth less
than 60 km for the time span 2004-2019, with colors indicating their year of occurrence. Thick
dashed lines on the Ninety East Ridge represents the location of en-echelon faults F1-F1°, F2-F2’,

F3-F3’ (after Subrahmanyam et al., 2008).
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The isochron interpretation of the Wharton Basin had been validated by two- and three-plate
reconstructions involving Australia, Antarctica, and India (Jacob et al, 2014). Using the Euler’s
plate rotation parameters, the reconstruction of the fracture zones and age of the northern Wharton
Basin lithosphere subducted under the Sumatra Trench is proposed. The age grid is overlain by the
position-corrected strike-slip CMT solutions along the ASSZ (Figure 4a). The geometry of the
subducted lithosphere in the ASSZ has been modeled by the tomography study of Pesicek et al.
(2008). The reconstructed fracture zones and magnetic isochrons are superimposed to the geometry
of the subducting plate as imaged by seismic tomography to achieve a 3D model of the subducting
lithosphere (Jacob et al, 2014). We have updated our previous 3D model by superimposing the
strike-slip hypocenters along the subduction zone (Figure 4b). This model (Figure 4a, 4b) provides
an interesting means to perform a compartment-wise analysis of the role of fracture zones, both

directly identified and reconstructed, in generating strike-slip seismicity in the subduction zone.

We have estimated the thickness of the subducting Wharton lithosphere based on the half-space
cooling model by Turcotte and Schubert, 1982. For the lithosphere younger than 70 Ma, the square
root of the age V't is directly proportional to the depth of the lithosphere (Parsons and Sclater,
1977; Stein and Stein, 1992) implying a maximum heat flow for the young lithosphere at the ridge
axis which progressively lowers with age and distance to the axis. The thickness estimated for
lithosphere younger than 70 Ma shows less discrepancy in its heat flow and bathymetry
predictions. For the older lithosphere, the plate cooling model imposes a constant basal
temperature at a specific depth (McKenzie, 1967; Sclater and Francheteau, 1970; Parsons and
McKenzie, 1978), which has been updated to minimize the observed discrepancy between
measured and predicted heat flow and bathymetry for the older lithosphere (e. g. Doin and Fleitout,
1996; Korenaga and Korenaga, 2008; Hasterok, 2013). According to Turcotte and Schubert (1982)
the thickness of the lithosphere z, = 2.32+/k t where « is the thermal diffusivity (about 10 m?s"
), t is the age (in s). However, the subducting northern Wharton basin includes both younger (<

70 Ma) and older (> 70 Ma) lithosphere. Hence to prevent the over or under estimation of

dp (t) —do
dpt)— do

zero in the plate model GDHL1 of Stein and Stein (1992) and d,,(t) the depth at age t in the half-

thickness, z; is weighted by the ratio , where d,,(t) and d, are the depths at ages t and

space model approximation of Parsons and Sclater (1977; their equation (21) for ages younger
than 70 Ma). As expected, this ratio is close to 0.95 at 70 Ma and decreases to 0.7 at 160 Ma. We



use the lithospheric thickness to derive the “subductability” of the down going plate, which gives
a representation of how easily the lithosphere may enter subduction for each of the Wharton Basin
compartments. Subductability is defined as the net pressure applied on the asthenosphere by the
subducting lithosphere, given by S = g (p;-pg) z; Where p; is the bulk lithosphere density, pa the
bulk asthenospheric mantle density (3250 kg m™~3), and g the acceleration of the gravity (~ 9.81
ms2). Subduction happens when pi exceeds pa. A low subductability indicates a higher resistance
offered by the hot asthenosphere to the subducting plate (Jacob et al, 2014).. The bulk density (p;)
of the lithosphere is estimated from the lithospheric thickness. The bulk density (p;) of the
lithosphere combines a mean density of 2860 kg m~3 (Carlson and Herrick, 1990) for the ~7 km
thick crust (z.) formed at spreading ridge (White et al., 1992) and a mean density of 3300 kg m ™3
for the underlying lithospheric mantle of varying thickness (z,,) that directly depends on the age

of the lithosphere (Stern, 2002), hence p;= ((2860 x z.) + (3300 x z,, )).
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Figure 4a: Age of the oceanic Iithospghsere in the Whlggn Basin shko(i)nSg Compartments A to H.

Solid black lines represent actual fracture zones and dashed black lines reconstructed fracture
zones. Focal mechanisms extracted from Global Centroid Moment Tensor data base are plotted for
earthquakes with magnitude higher than 4.5 Mw and depth less than 60 Km for the time span 2004-
2019, with colors indicating their depth. Thick dashed lines on the Ninety East Ridge represents
the location of en-echelon faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008).
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Figure 4b: Three-dimensional view of the subducting lithosphere in the Andaman-Sumatra

2.

subduction zone. Solid black lines represent actual fracture zones and dashed black lines
reconstructed fracture zones. Normally magnetized blocks are displayed in filled colored boxes
for the identified isochrons and hollow colored boxes for reconstructed isochrons. Colored circles
show the strike-slip earthquake epicenters considered for this study, with colors indicating their
depth.

4. Results
4.1 Distribution of strike-slip seismicity

We have considered strike-slip earthquakes of less than 60 km depth distributed along the ASSZ
between Andaman Islands in northwest and Enggano Island in southeast. Along the subduction
zone the distribution of strike-slip earthquakes varies for each spreading compartment (Figure 3).
Compartment B has the largest cluster of strike-slip earthquakes within a depth range of 10 to 40

km. The single fracture zone which separates Compartments B and C splits to a double fracture
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zone at ~1°N forming a short, intermediate, knife-edge segment from 1-5°N. Strike-slip
earthquakes seem to cluster on the bifurcation zone. They extend southward up to 1°S and can be
traced northward to the trench near Andaman and Nicobar Islands. The strike-slip earthquakes
concentrated on Andaman Islands have deeper epicenters reaching 50 km. Within the time span of
2004-2019, no strike-slip earthquake is observed on the fracture zones separating Compartments
C-D, D-E and E-F. A small cluster of low magnitude earthquakes lie between 20 and 50 km
beneath Simeulue Island, in which the shallower ones (20-30 km) are aligned parallel to the trench
on both sides of the reconstructed fracture zone separating Compartments E and F. Many strike-
slip earthquakes are observed in Compartment G, near Nias Island, where the Wharton Basin fossil
spreading center enters the subduction zone. The depth of these earthquakes ranges from 10 to 40
km. They do align neither along the fracture zones nor parallel to the trench but instead along the
east-west trend of the fossil spreading center. The older lithosphere from the eastern end of the
Compartment H, bounded by several fracture zones constrained by the free-air gravity anomaly
derived from satellite altimetry (Figure 3), exhibits scattered strike-slip earthquakes within the
depth range of 10 to 40 km. Conversely, the multiple Investigator Fracture Zone separating
Compartments G and H does not show any strike-slip earthquakes, despite a subductability

contrast similar to that observed between Compartments B and C.

A large cluster of strike-slip earthquake is observed where the northern end of Compartment B
interacts with the subduction zone. To the west, Compartment B directly abuts the NER north of
6°S, whereas further south it is bounded by the narrow Compartment A with a maximum age of
~60 Ma (Figures 4a). The NER does not form by normal seafloor spreading, so the estimation of
age, density, thickness and subductability is impossible by the method we apply. Alternatively, the
clustering of strike-slip seismicity at ASSZ due to interaction with the NER is discussed in section
5.1, correlating the trench morphology with tectonic features of the NER. Beyond ~8° N strike-
slip clustering deviates from the trench, concentrating more on the accretionary Andaman Islands.
The northern extend of the NER, possibly buried under the Bengal Fan sediments (Moeremans
and Singh, 2014; Singh and Moeremans, 2017), is uncertain and its interaction with the trench to

form the Andaman accretionary islands require more analysis.
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4.2 Thickness and Bulk density of the Wharton Basin Lithosphere

Maps of the lithospheric thickness (Figure 5) and density (Figure 6) show significant variations of
these parameters along the subduction zone. The lithosphere bounding the NER to the east in
Compartment B, ~79 Ma old, has an estimated bulk density of ~3272 and a thickness of ~110 km.
In the adjacent Compartment C with younger lithosphere, ~58 Ma old, the density is ~3267and the
thickness ~94 km. The youngest lithosphere of Compartment G contains the fossil spreading ridge,
~36 Ma old, with the lowest density and thickness of ~3259 and ~74 km, respectively. Lithosphere
of the wide Compartment H meet the subduction zone with a variety of ages ranging between ~64
Ma immediately east of the Investigator Fracture Zone, for density and thickness of ~3269and
~100 km, respectively, and ~68 Ma on the eastern side of Compartment H, for density and
thickness of ~3270and ~102 km, respectively. Density of ~3266, ~3266and ~3264and thickness
of ~90 km, ~89 km and ~87 km is estimated for the younger subducting lithosphere of
Compartments D, E and F, respectively aged ~53, ~52 and ~49 Ma. Thickness and bulk density

estimated for magnetic chrons from 17 young to 34 young is listed in Table 1
4.3 ‘Subductability’ of the Wharton Basin Lithosphere

Subductability estimated for Compartment B is ~2.37 x 10° Nm2 where the ~79 Ma-old
lithosphere enters the subduction zone, whereas in Compartment C it amounts for ~1.59 x 10° Nm"
2 for ~58 Ma old lithosphere. The large offset of Fracture Zone B-C results in an important age
difference (21 Ma) between the older lithosphere of Compartment B with the adjacent younger
one of Compartment C, which in turns converts to a large contrast (~0.778 x 10° Nm?) of
subductability. The narrow Compartment D presents a subductability of ~1.41 x 10° Nm, and the
adjacent Compartments E and F a subductability of ~1.37and ~1.22 x 10° Nm, respectively.
Compartments C, D, E, and F show comparatively younger ages of the lithosphere entering
subduction, respectively ~58 Ma, ~53 Ma, ~52 Ma and ~49 Ma, with only small variations
resulting in consistently small subductability contrasts between adjacent compartments (at most
0.1 x 10° Nm?). Compartment G, where the fossil spreading axis enters subduction, displays the
youngest lithosphere at the trench with the lower subductability of ~0.65 x 10° Nm?2. The
lithosphere entering the subduction zone in Compartment H extends through the older magnetic
Chrons 29, 30 and 31 of age ~64 - ~68 Ma with subductability ranging between ~1.86 and ~2.01
x 10° Nm (Figure 7). Compartment G presents a large contrast of subductability (~0.58 x 10°
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Nm2) with Compartment F and an even larger one (~1.2 x 10° Nm?) with Compartment H.

Subductability estimated for magnetic chrons from 17 young to 34 young is listed Table 1
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Figure 5: Lithospheric thickness of the Wharton Basin and its reconstructed part. Solid black lines
represent actual fracture zones and dashed black lines reconstructed fracture zones. Focal
mechanisms extracted from Global Centroid Moment Tensor data base are plotted for earthquakes
with magnitude higher than 4.5 Mw and depth less than 60 Km for the time span 2004-2019, with
colors indicating their depth. Thick dashed lines on the Ninety East Ridge represents the location

of en-echelon faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008).
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Figure 6-: Bulk lithospheric density of the Wharton Basin and its reconstructed part. Solid black
lines represent actual fracture zones and dashed black lines reconstructed fracture zones. Focal
mechanisms extracted from Global Centroid Moment Tensor data base are plotted for earthquakes
with magnitude higher than 4.5 Mw and depth less than 60 Km for the time span 2004-2019, with
colors indicating their depth. Thick dashed lines on the Ninety East Ridge represents the location

of en-echelon faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008).
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of en-echelon faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008).
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Magnetic Age (Ma) Thickness (km) Bulk-Density Subductability
Chrons (10°Nm?)
17y 36.618 74.8966174 3258.876647 0.652199083
20y 42.536 80.72224232 3261.844469 0.937945986
200 43.789 81.90254695 3262.394332 0.995839928
21y 46.254 84.17624368 3263.410104 1.107364752
210 47.907 85.66716234 3264.046901 1.180494313
22y 49.037 86.67160523 3264.463563 1.229762236
220 49.714 87.26784421 3264.706359 1.259007758
23y 50.778 88.1967718 3265.078087 1.304571657
230 51.743 89.03088617 3265.405264 1.345484967
24y 52.364 89.56355031 3265.61101 1.371612143
240 53.347 90.40030474 3265.929318 1.412654947
25y 55.904 92.54145752 3266.71762 1.517678491
250 56.391 92.94366456 3266.861647 1.537406746
26y 57.554 93.89720173 3267.198171 1.584177745
260 57.911 94.18796762 3267.299432 1.598439812
27y 60.92 96.60394033 3268.117243 1.716943273
270 61.276 96.88579281 3268.209993 1.730768137
28y 62.499 97.84788166 3268.522568 1.777958596
280 63.634 08.73235713 3268.804553 1.821342117
29y 63.976 98.9973194 3268.888046 1.834338517
290 64.745 99.59052258 3269.073362 1.863435133
30y 65.578 100.2291339 3269.270412 1.894759016
300 67.61 101.7701376 3269.735719 1.970345248
3ly 67.735 101.8641724 3269.763658 1.974957656
3lo 68.737 102.6148419 3269.984849 2.011777996
32y 71.071 104.3424685 3270.481818 2.096518078
320 73.004 105.7519105 3270.875231 2.165651208
33y 73.619 106.1964137 3270.997137 2.187454091
330 79.075 110.0612634 3272.015586 2.377024972
34y 83 112.7597073 3272.685279 2.509383643

Table 1: Thickness, bulk-density and subductability estimated for the subducting northern
Wharton lithosphere at the Sunda trench. Age of the magnetic chrons according to the
Geomagnetic Polarity Timescales of Cande and Kent (1995). The letters 'y’ and ‘o’ are acronyms

for ‘younger’ and ‘older’ chron respectively.
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5. Discussion
5.1 Ninety East Ridge and Fracture Zone A-B

Like most aseismic ridges, the NER presents a thicker lithosphere (Subrahmanyam et al., 2008;
Mukhopadhyay and Krishna, 1995) of volcanic origin different from the conventional basaltic
lithosphere formed at the spreading ridges, which makes a practical difficulty in subductability
estimation. However, the lower subductability of the NER at ASZS, than the surrounding oceanic
lithosphere is evidenced as low slip and slow rupture speed in the Andaman region during 2004
megathrust earthquake (Gahalaut et al., 2010). The lower subduction rate of ~39mm/year close to
the Andaman accretionary island (Chlieh et al., 2007, Cattin et al., 2009) supports the lower
subductability of the NER. The shallower depths of the earthquakes (20 to 40 km) suggest the
subduction of northern NER at lower depths. The seismic images of the eastern flank of the NER
approaching ASSZ shows high amplitude reflections at ~60 km underneath the accretionary prisms
of the Andaman fore-arc, suggesting the reflectors represents the top of the subducting plate
(Moeremans and Singh, 2014).

The morphological expressions of the resistance induced by the lower subductability of NER along
ASSZ may include the indentation of the trench observed at 8°N and the fragmentation of the
northern NER, creating en echelon faults cutting across the northern tip of the NER from latitude
~0°and 8° N (F1-F1', F2-F2'and F3-F3' on Figure 8 after Petroy and Wiens, 1989; Subrahmanyam
etal., 2008). However, the lower slab pull due to the lower subductability cannot be the sole reason
for the en echelon faults on NER. As suggested by Petroy and Wiens, 1989, the strike-slip focal
mechanisms on the NER is enhanced by the effect of compressional deformation in the Wharton
basin and the CIB. The focal mechanisms from the deformation zone show higher horizontal
compression perpendicular to the linear gravity highs of the NER (Petroy and Wiens, 1989). A set
of ten transverse tear faults (T1-T10) between 6°-15° N and longitude 90°-98° E, across the Sunda-
Andaman arc is identified by Dasgupta et al. 2003 and Mukhopadhyay et al. 2009 (Figure 8). The
predominantly left lateral strike-slip faults show northwest-southeast trend in the north (T1-T4),
east-west in the center (T5, T6) and northeast-southwest trend in the south (T7-T10). Apparently,
the southern tear faults have a similar trend with the en echelon faults trend of the NER (Figure 8).

The tear faults are dated pre-2004 and associates its origin with the compressional force due to the
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oblique subduction of the NER at the Sunda trench (Dasgupta et al. 2003; Mukhopadhyay et al.
2009).

The strike slip earthquakes clustered at ~7° N along ASSZ indicates the possible interaction of the
Fracture Zone A-B (which bounds the NER to the East) with the Sunda trench. A set of four of
tensional/trans-tensional strike-slip fault systems (TF1, TF2, TF3 and TF4) along the Sunda-
Andaman arc shows a northwest-southeast trend in the north (TF1) and east-west trend in the
center (TF2) and south (TF3 and TF4) (Mukhopadhyay et al. 2016) (Figure 8). The rupture along
TF1, TF3 and TF4 are reported to be induced by 2004 megathrust earthquake, while TF2 is
associated with the slab detachment prior to 2004 earthquake (Mukhopadhyay et al. 2016).
Though, both the Fracture zone A-B and the trans-tensional faults show a general north-south

trend, their mutual association requires more detail analysis.
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Figure 8: The satellite bathymetry (GEBCOQO) of the subducting Northern Wharton basin
lithosphere is superimposed by the high-resolution bathymetry (edited version from Graindorge et
al., 2008) highlighted in black box. Thick dashed lines on the Ninety East Ridge represents the
location of en-echelon faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008). The
purple dashed line represents the tear faults T1-T10 (Dasgupta et al. 2003; Mukhopadhyay et al.
2009). The solid red line represents the trans-tensional strike-slip faults TF1-Tf4 (Mukhopadhyay
et al. 2016). Details of the fracture zones and focal mechanisms are same as Figure 5,6 and 7.
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5.2 Fracture zone B-C

Fracture zone B-C separates lithospheric compartments with strong age, thickness, bulk density,
and subductability contrasts. Submitted to simultaneous resistance for oblique subduction due to
subductability contrast and compressional stress induced by the internal deformation, the
lithosphere may preferentially break on such heterogeneity if properly oriented. Fracture Zone B-
C meets the trench at ~5° N and displays an important cluster of strike-slip earthquakes within a
depth range of 10 to 40 km. At ASSZ the subducting thicker lithosphere of compartment B have
higher slab pull due to higher subductability. Contrary, the lower subductability of compartment
C experience lower slab pull. Hence the seismic coupling along the Fracture zone B-C due to
subductability contrast between compartment B and C (~0.683 x 10° Nm) is higher, which is
manifested as strike-slip earthquakes extending up to ~1° S. In future, the probable chances for the
seismicity to extend further southward along the Fracture Zone BC is maximum until the
subductability contrast is reduced. However, with the progression of subduction the differential
slab pull may initiate slab tearing and the seismic coupling along the Fracture zone B-C will retard,
once the tearing is initiated. The tearing may happen vertically along the fracture zone or
horizontally across the slab leading to slab detachment. Currently there is no tearing reported along
the Fracture zone B-C. The schematic representation of the differential slab pull caused by the

strong subductability contrast between the Compartment B and C is shown in Figure 9.
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Figure 9: Schematic representation of the stress buildup due to the subductability contrast along
the Fracture Zone B-C. The solid black line represents the current position of the subducting
lithosphere and the dashed black line represents the subducting slab after the tearing. Due to the
differential slab pull by the thicker/denser lithosphere of Compartment B and thinner/lighter
lithosphere of the Compartment C, the stress along the Fracture Zone B-C increases causing strike-
slip earthquakes. Eventually with the advancement of subduction, the increasing slab pull will lead
to the tearing of the lithosphere along the prevalent fracture zone providing the provision to release
the accumulated stress and prevent further stress buildup.

5.3 Compartments C, D, E and F

No cluster of strike slip earthquake is observed in Compartments C and D. Conversely, a small
cluster of strike-slip earthquakes is observed on the accretionary island of Simeulue, above
subducting Compartments E and F. An event, 20-30 km deep, is located in Compartment E
whereas the others are located in Compartment F. A small subductability difference of ~0.04 x 10°
Nm-2 is observed between Compartments E and F. The low subductability in Compartments E and
F agrees with the shallow subduction imaged by seismic tomography (Pesicek et al., 2008; 2010;
Hall and Spakman, 2015). The higher resistance to subduction means more compression within

the accretionary prism, causing stress rearrangements (e.g. Saffer and Tobin, 2011) along steeply
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dipping faults within the accretionary prism (Singh et al., 2012; Ghosal et al., 2014) accounting
for the shallow earthquakes. Hananto (2011) imaged the subducting plate below Simeulue Island
down to ~35 km, suggesting that the deeper earthquakes showing both left- and right-lateral
motions originate in the lower crust or the upper mantle. Most of the strike-slip earthquakes are
roughly aligned on the reconstructed Fracture Zones E-F and F-G. Briggs et al. (2006) interpret a
saddle-shaped depression including Simeulue and Nias Islands region as reflecting lithospheric
tearing, whereas seismic tomography (Pesicek et al., 2008; 2010) suggests that it may instead
represent the surface expression of a slab fold. We propose that the reactivation of Fracture Zone
E-F between these islands caused a local depression bounded by the elevated flanks of the fracture
zones (Figure 10). In this respect, the structure and physical properties of the subducting plate

influence deformation of the overriding plate (e.g., Graindorge et al, 2008).

Though the nominal subductability contrast between the compartment C and D is our primary
diagnosis for no or feeble seismicity along the fracture Zone C-D and D-E, we also propose the
possibility of horizontal tearing and slab break-off of the oldest trailing edges of Compartment C
and D due to the increasing slab pull cause by the thicker lithosphere (Figure 10), beneath the
Andaman Sea. The upwelling of hot asthenosphere mantle along the horizontal tear may mimics a
back arc spreading setup. A sub horizontal tear (e.g., Richards et al. 2007; Singh and Moeremans,
2017) on the steeply dipping subducting slab (Shapiro et al. 2008) beneath the Andaman sea is
already been proposed, which is evidenced by the unusual perpendicular orientation of the
Andaman Sea spreading axis with respect to the Sunda trench. The spreading axis could be the
initial location of necking and final tearing of the lithosphere. The closer location and the
comparable width of the reconstructed Fracture zones B-C, C-D and D-E with the Andaman Sea

transform faults BC’, CD’ and DE’ shows a considerable corelation.

Similarly, the presence of another localized tearing is imaged at ~20°, below the north of Burma
(Pesicek et al., 2008; 2010), reflecting the separation between the upper-mantle slab below Burma
(Huang & Zhao, 2006). Previously, the tear has been proposed as the relict of subduction zone
along late Mesozoic South China Trench (Li et al., 2008b). However, we propose the possibility
of horizontal tearing and the eventual slab break off of the trailing older lithosphere of the
Compartment E and F at this location (Figure 10).
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the depth contours of the subducting slab.
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5.4 Compartment G

The resistance offered by the lithosphere to subduction is the highest of the area in Compartment
G, showing the lowest subductability value of ~2.18 x 10° Nm for an age as young as ~36 Ma
(Jacob et al., 2014). The seismicity on this compartment, in a depth range of 10-40 km, is not
aligned along fracture zone F-G and the Investigator Fracture Zone, but instead is distributed

within Compartment G.

The shallower seismicity within 5-20 km depth is more probably controlled by dehydration,
compaction and draining of the pore fluid from the accreted sediments in the prism (Faccenda,
2014; Saffer and Tobin, 2011; Hyndman and Peacock, 2003) that generate earthquakes on the high
angle dipping faults bounding steeply dipping wedges of sediments (Singh et al., 2012; Ghosal et
al., 2014).

As for the deeper seismicity, the lithosphere of Compartment G formed at a slow to ultra-slow
spreading center (Jacob et al, 2014), usually characterized by outcropping gabbro and
serpentinized peridotite (Cannat et al, 1993; Smith et al, 2008, Whitney et al; 2013). The deeper
earthquakes may therefore be caused by dehydration of the subducting slab (e.g., Paulatto et al,
2017) involving the transition to blueschist-eclogite facies and, deeper, the de-serpentinization of
lithospheric mantle (Hacker et al, 2003). Although a slab window has been considered in this
location (e.g., Whittaker et al., 2007), no evidence of tearing appears on regional seismic
tomography (Pesicek et al., 2008; 2010).

5.5 Compartment H

The wide Compartment H is bounded by the Investigator Fracture Zone (IFZ) on the west and
several fracture zones on the eastern side. No strike-slip earthquakes are aligned along the IFZ,
while the eastern fracture zones show strike-slip earthquakes between 10 and 40 km. The
subductability contrast between Compartments H and G (~1.2 x 10° Nm2; Figure 5) is higher than
that of Compartments B and C. The folding imaged on the subducting lithosphere by Pesicek et
al., 2008; 2010 dated ~ 17 My is possibly an impression of the subducted IFZ ( IFZ’ of Figure 10).
Similar folding is observed at the southern Central America where the subducting slab of Cocos
and Nazca plate have an age difference of ~5Ma (Protti et al. 1994). Conventionally, the higher
subductability contrast between the lithosphere in Compartment G and H, separated by the IFZ
expected to display higher strike-slip earthquakes. But despite of the highest subductability
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contrast no strike-slip earthquakes are recorded along the IFZ. Later, the tomography interpreted
by Chesner, 2012; Hall and Spakman, 2015 proposed the tearing of the subducted lithosphere
beneath volcanic center of Toba, instead of slab folding. The slab tearing has possibly retarded the
nucleation of strike slip earthquakes along IFZ. The lack of seismicity along the IFZ may also
result from its segmentation into four elongated NS-trending segments. Conversely, it may also
reflect a bias in our strike-slip earthquake sampling, as no major subduction earthquake has excited

this part of the slab during the last 15 years investigated in this study.

The fracture zones on the eastern side of the Compartment H separates the older lithosphere of the
western Australian basins. Hence, we expect higher subductability contrast which is manifested as
strike-slip earthquakes along the eastern fracture zones of the Compartment H. The folding imaged
by Pesicek tomograhy model shows small related foldings towards the eastern side of the IFZ (H1”,
H2’ and H3’ of Figure 10). We associates these with the subdution of the multiple eastern fracture
zones of the Compartment H. The hinges of the imaged folds H1’, H2” and H3’ shows northeast-
southwest orientation indicating an oblique subduction of the lithosphere east of the IFZ. This may
be due to the excess slab-pull exerted by the thicker and denser subducting lithosphere of the
Compartment H. The lower subduction angle (~ 25° to 60°% by Pesicek et al., 2008; Kennett and
Cummins,2005; Shapiro et al., 2008) for the subducting lithosphere on west of the IFZ reflects the
younger lithospheric age with lower slab-pull. The differential slab pulls on either side of the IFZ

have teared the subducting slab on either side of the IFZ.
6. Conclusions

We quantify physical parameters and define subductability in each compartment of the Wharton
Basin lithosphere to investigate the influence of subductability contrasts in generating the strike-

slip seismicity along the ASSZ.

1. Lithospheric thickness and bulk density are estimated from the age of the lithosphere in the
Wharton Basin, and ‘subductability’, a parameter to represent the easiness of lithospheric

subduction is further estimated from these parameters.

2. The stress accumulation along the fracture zones caused by the differential slab-pull due to the
subductability contrast between the subducting lithospheric compartments is manifested as strike-

slip earthquakes along the fracture zones of the Wharton basin.
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3. With the progression of subduction, the increasing slab pull may culminate in tearing the

subducting lithosphere, releasing the accumulated stress.

4. The strike-slip seismicity is maximum along Fracture Zone A-B where the Ninety East Ridge
interacts with the ASSZ at ~5° N.

5. A high subductability contrast is observed between Compartment B and C, dominated by left-
lateral strike-slip partitioning along the fracture zones. The seismicity along the Fracture zone B-
C may continue inside the Wharton basin until the subductability contrast is reduced or the stress

is released by any slab tearing.

6. The shallow strike slip earthquakes beneath Simeulue and Nias Islands reflect local geometric
rearrangements within the accretionary prism favored by the lower subductability and stronger
resistance to subduction of the Compartments C, D, E and F. The deeper earthquakes reflect

rejuvenation of the subducting fracture zones.
7. A cluster of strike-slip earthquakes in Compartment G, parallel to the trench, may result from

the dehydration of serpentinized lithosphere formed at slow to ultra-slow spreading (de-

serpentinization).

8. Despite a high subductability contrast between Compartments H and G, slab tearing along the

subducting IFZ prevents stress accumulation and earthquake generation on this fracture zone.

9. Contrasts of lithospheric subductability between the compartments of the subducting Wharton

Basin and the Ninety East Ridge along the ASSZ is represented schematically in Figure 11.
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Figure 11: The schematic representation of the subducting northern Wharton lithosphere at the Sunda Trench. The subductability contrast
between each lithospheric compartment is represented in different color code; purple-High, light green- medium, light blue-low, yellow-
lowest. Black dots represent the strike-slip earthquakes along the Fracture Zone B-C due to the high subductability contrast between the
fracture zone Compartments B and C. Though a higher subductability contrast is observed between the Compartment G and H, the
vertical tearing along the IFZ (Chesner, 1998, 2012) prevents the stress accumulation and associated seismicity. The horizontal tear
(Richards et al. 2007; Singh and Moeremans, 2017) formed by the slab break off due to the excess slab pull at the older edges of
Compartment C and D might have initiated the spreading in the Andaman Sea. The horizontal tear proposed in the Compartment E-F
corresponds to the tearing under the Burma plate (Pesicek et al., 2008; 2010).
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List of Figures

Figure 1

The diffused plate boundary of Indo-Australian plate identified by
Royer and Gordon (1997) marked with purple dashed out lines. The
deformation zone is shaded in light pink color. The black arrows
indicate the direction of the compression within the deformation zone.
The Ninety East Ridge (NER) separates the Fracture zones of Central
Indian Basin (CIB) (Yatheesh et al., 2019) and the Wharton Basin
(WBH) (Jacob et al., 2014) marked in black solid lines. The dashed
black lines represent the reconstructed fracture zones of WBH (Jacob
etal., 2014). The South East Indian Ridge (SEIR) is marked in red solid
line. The red star denotes the epicenter of the 11th April 2012 Mw 8.6
strike-slip earthquake. The background image represents the free air
gravity anomaly derived from satellite altimetry (Sandwell et al.,
2014).

Figure 2

Comparison ~ of  strike-slip ~ earthquakes  extracted  from
Global Centroid Moment Tensor data base along the ASSZ is
performed by categorising the strike-slip focal mechanisms based on
their year of occurrence. Focal mechanism for each category is plotted
on the background of free air gravity anomaly derived from satellite
altimetry (Sandwell et al., 2014). a) represents the distribution of the
strike-slip earthquake from 1976 to 26" December 2004 megathrust
earthquake which are clustered in three localities mainly the Andaman
back arc basin, the south of the Andaman fore arc region and between
the southern Sumatran fore arc basin (the Bengkulu basin) and the Java
Basin. A prominent clustering of strike-slip earthquakes is evident on
the reconstructed Fracture Zones C-D and D-E, close to the Nicobar
accretionary island. Inside the Wharton Basin a few strike-slip

earthquakes are aligned along the Fracture Zone B-C and C-D and D-
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E b) represents the location of the strike-slip earthquakes spanning
between 26" December 2004 and April 11" 2012 earthquakes. The
reactivation of the fracture zone is evident by the high magnitude
strike-slip earthquakes along the Fracture Zone B-C ¢) High magnitude
strike-slip earthquakes after the 2012 April Wharton basin earthquakes
till 2019 are more concentrated along the Fracture Zone B-C
representing the continuous reactivation of fracture zones of the

Wharton Basin

Figure 3

Free air gravity anomaly derived from satellite altimetry (Sandwell et
al., 2014) in the Wharton Basin area. Solid black lines represent actual
fracture zones and dashed black lines reconstructed fracture zones.
Focal mechanisms extracted from  Global Centroid Moment
Tensor data base are plotted for earthquakes with magnitude higher
than 4.5 Mw and depth less than 60 km for the time span 2004-2019,
with colors indicating their year of occurrence. Thick dashed lines on
the Ninety East Ridge represents the location of en-echelon faults F1-
F1’, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008).

Figure 4

a) Age of the oceanic lithosphere in the Wharton Basin showing
Compartments A to H. Solid black lines represent actual fracture zones
and dashed black lines reconstructed fracture zones. Focal mechanisms
extracted from Global Centroid Moment Tensor data base are plotted
for earthquakes with magnitude higher than 4.5 Mw and depth less than
60 Km for the time span 2004-2019, with colors indicating their depth.
Thick dashed lines on the Ninety East Ridge represents the location of
en-echelon faults F1-F1°, F2-F2°, F3-F3’ (after Subrahmanyam et al.,
2008).

b) Three-dimensional view of the subducting lithosphere in the
Andaman-Sumatra subduction zone. Solid black lines represent actual

fracture zones and dashed black lines reconstructed fracture zones.
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Normally magnetized blocks are displayed in filled colored boxes for
the identified isochrons and hollow colored boxes for reconstructed
isochrons. Colored circles show the strike-slip earthquake epicenters

considered for this study, with colors indicating their depth.

Figure 5

Lithospheric thickness of the Wharton Basin and its reconstructed part.
Solid black lines represent actual fracture zones and dashed black lines
reconstructed fracture zones. Focal mechanisms extracted from
Global Centroid Moment Tensor data base are plotted for earthquakes
with magnitude higher than 4.5 Mw and depth less than 60 Km for the
time span 2004-2019, with colors indicating their depth. Thick dashed
lines on the Ninety East Ridge represents the location of en-echelon
faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008).

Figure 6

Bulk lithospheric density of the Wharton Basin and its reconstructed
part. Solid black lines represent actual fracture zones and dashed black
lines reconstructed fracture zones. Focal mechanisms extracted from
Global Centroid Moment Tensor data base are plotted for earthquakes
with magnitude higher than 4.5 Mw and depth less than 60 Km for the
time span 2004-2019, with colors indicating their depth. Thick dashed
lines on the Ninety East Ridge represents the location of en-echelon
faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al., 2008).

Figure 7

Lithospheric  ‘subductability’” of the Wharton Basin and its
reconstructed part. Solid white lines represent actual fracture zones and
dashed white lines reconstructed fracture zones. Focal mechanisms
extracted from Global Centroid Moment Tensor data base are plotted
for earthquakes with magnitude higher than 4.5 Mw and depth less than
60 Km for the time span 2004-2019, with colors indicating their depth.
Thick dashed lines on the Ninety East Ridge represents the location of
en-echelon faults F1-F1°, F2-F2’, F3-F3’ (after Subrahmanyam et al.,
2008).
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Figure 8

The satellite bathymetry (GEBCO) of the subducting Northern
Wharton basin lithosphere is superimposed by the high-resolution
bathymetry (edited version from Graindorge et al., 2008) highlighted
in black box. Thick dashed lines on the Ninety East Ridge represents
the location of en-echelon faults F1-F1’, F2-F2’, F3-F3’ (after
Subrahmanyam et al., 2008). The purple dashed line represents the tear
faults T1-T10(Dasgupta et al. 2003; Mukhopadhyay et al. 2009). The
solid red line represents the trans-tensional strike-slip faults TF1-Tf4
(Mukhopadhyay et al. 2016) Details of the fracture zones and focal

mechanisms are same as Figure 5,6 and 7.

Figure 9

Schematic representation of the stress buildup due to the subductability
contrast along the Fracture Zone B-C. The solid black line represents
the current position of the subducting lithosphere and the dashed black
line represents the subducting slab after the tearing. Due to the
differential slab pull by the thicker/denser lithosphere of Compartment
B and thinner/lighter lithosphere of the Compartment C, the stress
along the Fracture Zone B-C increases causing strike-slip earthquakes.
Eventually with the advancement of subduction, the increasing slab
pull will lead to the tearing of the lithosphere along the prevalent
fracture zone providing the provision to release the accumulated stress
and prevent further stress buildup.

Figure 10

Depth contours imaged by Pesicek et al., 2008; 2010 is superimposed
on a) free air gravity anomaly derived from satellite altimetry
(Sandwell et al., 2014) b) age grid of the Wharton lithosphere. The red
dashed lines BC’, CD’ and DE’ represents the actual location of the
transform faults associated with the Andaman Sea spreading. IFZ’,
H1’, H2” and H3” marks the hinges of the folds on the depth contours
of the subducting slab
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Figure 11

The schematic representation of the subducting northern Wharton
lithosphere at the Sunda Trench. The subductability contrast between
each lithospheric compartment is represented in different color code;
purple-High, light green- medium, light blue-low, yellow-lowest.
Black dots represent the strike-slip earthquakes along the Fracture Zone
B-C due to the high subductability contrast between the fracture zone
Compartments B and C. Though a similar high subductability contrast
is observed between the Compartment G and H, the vertical tearing
along the IFZ (Chesner, 1998, 2012) prevents the stress accumulation
and associated seismicity. The horizontal tear (Richards et al. 2007;
Singh and Moeremans, 2020) formed by the slab break off due to the
excess slab pull at the older edges of Compartment C and D might have
initiated the spreading in the Andaman Sea. The horizontal tear
proposed in the Compartment E-F corresponds to the tearing under the
Burma plate (Pesicek et al., 2008; 2010).

List of Table

Table 1

Thickness, bulk-density and subductability estimated for the subducting
northern Wharton lithosphere at the Sunda trench. Age of the magnetic
chrons according to the GeomagneticPolarity Timescales of Cande and
Kent (1995). The letters ’y’ and ‘o’ are acronyms for ‘younger’ and

‘older’ chron respectively.
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