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Two decades of progress in the understanding of the Indo-Burmese Arc 
plate circuit 
 
The drifting of the Indian plate in the north-
ward direction was initiated ~100 million 
years ago, until it collided with the Eura-
sian plate in the early Cenozoic period, i.e. 
50–45 million years ago1. During this conti-
nental–continental collision, the eastern 
boundary of the Indian plate slid past 
against the western boundary of the Sunda 
land2, leading to the formation of the com-
plex Indo-Burmese Arc (IBA) as a conseque-
nce of oblique convergence. With subsequent 
collisions, the Burma Terrane became pre-
dominantly north–south trending due to 
clockwise rotation1,3. This significant clock-
wise rotation forced the subduction–colli-
sional boundary to become a hyper-oblique 
plate boundary of the present day3. How-
ever, whether the subduction which oc-
curred in the geologic past is still active in 
the IBA is a topic of debate. 
 IBA comprises the Indo-Burmese Wedge 
in the forearc and Sagaing Fault in the 
backarc. It joins the Eastern Himalayan 
Syntaxis in the north and the Andaman–
Sumatra subduction zone in the south4,5. 
Several distinct fault systems have been 
mapped across the Indo-Burmese Wedge 
from west to east, which separate different 
litho units, namely the Blind Thrust Plate 
Interface (BTPI), Chittagong Coastal Fault, 
Kaladan Fault, Churachandpur–Mao Fault 
(CMF) and Kabaw Fault4,5. Various geolo-
gic6,7, geodetic8–11 and seismotectonic12,13 
investigations provide diverse opinions re-
garding the status of present-day subduc-
tion activity, long-term plate motion, its 
distribution amongst the mapped/inferred 
faults and associated earthquake hazard in 
this highly populated region, particularly 
near the western and updip edge of the arc. 
The status of the present-day active sub-
duction across the IBA plate boundary re-
gion is still debated. Characterizing the 
long-term slip distribution between the In-
dian and Sunda plates, and the status and 
quantification of the present-day subduc-
tion along this complex plate boundary is of 
prime importance, since these issues have 
a direct impact on earthquake nucleation 
and associated seismic hazard along the 
densely populated regions of North East 
India, Bangladesh and Myanmar, i.e. the 
IBA region. 
 In the past few decades, the advancement 
of several space-based geodetic techniques 
(e.g. GNSS, VLBI, InSAR, DORIS and 

SLR) has allowed us to characterize litho-
spheric deformation, evidence of strain ac-
cumulation, decipher different deformation 
phases in an earthquake cycle, deformation 
caused by non-tectonic forcings, etc.14,15. 
Exploiting the high precision and ease of 
data access of the GNSS measurements, 
several researchers have invested their ef-
forts in understanding the geodynamic com-
plexity, lithospheric deformation, seismic 
hazard, and earthquake occurrence process 
across the IBA8–11. This complex plate 
boundary has not drawn much attention of 
geoscientists as other plate boundaries such 
as continental transform fault systems, e.g. 
the Alpine fault16 and San Andreas fault17, 
or subduction/collisional boundaries asso-
ciated with the Himalayas18, Alaska19, and 
Japan20. However, in the past two decades, 
scientific knowledge of IBA plate-boundary 
region has progressed well in the field of 
tectonic geodesy. In this context, here we 
present a progressive evolution of our un-
derstanding of the plate-motion representa-

tion (or plate circuit) across IBA region in 
the past two decades. 
 By considering geological/geophysical 
datasets, collected from the offshore region 
of Burma during a marine survey (Andaman 
Cruise), Nielsen et al.21 proposed a plate 
kinematic model to characterize the nature 
of slip distribution and strain partitioning 
in the western part of the IBA (Figure 1). 
Combining the above observations with 
geodetic measurements, they proposed that 
in the southern part of the Arc, half of the 
35 mm/yr India–Sunda plate motion is ac-
commodated at the Arakan trench itself 
(i.e. the frontal arc in the northern Anda-
man), and the other half is accommodated 
along the Sagaing Fault in Myanmar21. 
However, in the northern part of the Arc, 
where the Bangladesh fold-and-thrust sys-
tem had developed, predominantly dextral 
strike–slip faults are active within the accre-
tionary prism. In fact, this observation con-
verged with the GNSS measurements repor-
ted by other researchers22,23. By analysing 

 
 
Figure 1. Progressive evolution of the India–Sunda relative plate motion and plate motion repre-
sentation across IBA, proposed by several researchers in the last two decades by constraining geo-
detic observations (A, Nielsen et al.21; B, Socquet et al.23; C, Gahalaut et al.8; D, Steckler et al.9; E, 
Panda et al.11). Global footprints and scientific interest are presented in the top. The GNSS networks 
are marked by circles (in the bottom). BTPI is represented by a series of question marks. Major fault 
systems are indicated by thin lines with the respective dip directions. Bold arrow marks the India–
Sunda long-term relative plate motion. Top (inset) shows spatial location of the region of interest and 
global scientific organizations associated with this region. CMF, Churachandpur-Mao Fault; KLF, 
Kaladan Fault; BTPI, Blind Thrust Plate Interface; CCF, Chittagong Coastal Fault; SF, Sagaing 
Fault; KBF, Kabaw Fault. 
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well-distributed geodetic data from the In-
dian and Sunda plates22,23, and adopting a 
modelling approach in which rigid blocks 
are separated by faults, it has been pro-
posed that the major portion of the India–
Sunda relative plate motion is absorbed as 
an east–west compression along the IBA. 
This implies that the subduction along the 
IBA is still active, which may host an 
earthquake of M 8.5 (ref. 23) (Figure 1). 
Taking constraints from new GNSS meas-
urements from Myanmar and India, Gaha-
laut et al.8 suggested that the relative plate 
motion between India and Sunda (~36 mm/ 
yr) is mainly taken up by the Sagaing Fault 
in the back-arc (18 ± 2 mm/yr) and dextral 
slip along CMF (~18 mm/yr). They sugge-
sted that the CMF could act as the plate 
boundary between the Indian and Burmese 
plates (Figure 2). Steckler et al.9 consi-
dered new GNSS data from Bangladesh, in 
addition to the existing GNSS observations 
from India8 and Myanmar22, to assess the 
crustal deformation process and associated 
strain accumulation between the Indian 
Plate and Shan plateau. They reported that 
subduction along this plate boundary is 
still active at a significant rate of ~17 mm/ 
yr. The large extent of the locked plate in-
terface with thrust motion inferred from 
the GNSS measurements may produce a 
giant megathrust rupture of ~M 8.2–9.0 
(ref. 9) (Figure 1). Complementing the 
above observations and implementing a 
block-modelling approach by considering 
new GNSS site velocities from the Myan-
mar–India–Bangladesh–Bhutan (MIBB) 
network, Mallick et al.10 characterized the 
slip rates and geometry of the three major 
active fault systems across the IBA region. 
They also arrived at a similar conclusion 
as that of Steckler et al.9; however, their 
study did not characterize the long-term rel-
ative plate motion between the Indian and 
Sunda plates. A recent study reanalysed all 
available geodetic datasets from NE India, 
Bangladesh, Myanmar and the surrounding 
regions. It redefined the India–Sunda long-
term plate motion as ~37–40 mm/yr, by 
separately estimating the Euler poles of the 
Indian and Sunda plates11 (Figure 1). This 
study11 concluded that the magnitude of 
convergence across the BTPI is signifi-
cantly less than the previous estimates9,10. 
The large uncertainty in GNSS site veloci-
ties near the updip region of the blind 
thrust plate interface does not conclusively 

imply that the entire detachment is slipping 
in a stick–slip manner. In previous analy-
sis, Steckler et al.9 had overestimated the 
relative plate motion between the Indian 
and Sunda plates by incorporating GNSS 
sites from the Shan plateau region that are 
deformed by the toroidal flow around the 
eastern Himalayan syntaxis22. 
 From this evolutionary journey of geode-
tic observations during the past two decades 
from the IBA region (Figure 1), we note di-
verse and contrasting opinions regarding 
plate motion representation, present-day 
subduction activity and a large-magnitude 
thrust earthquake threat to this densely 
populated region8–11,21–23. Although we have 
progressed significantly (Figure 1), the IBA 
still deserves more in-depth scientific study 
by deploying dense GNSS and seismometer 
networks spanning the entire plate boundary 
zone, irrespective of political boundaries. 
We are optimistic that advanced modelling 
efforts in this complex geodynamic unit 
will lead to a better seismic hazard assess-
ment. 
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