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ARTICLE INFO ABSTRACT
Keywords: A devastating Mw 7.7 earthquake struck near Mandalay, Myanmar, on March 28, 2025, causing extensive
Sagaing fault damage and casualties across Myanmar and neighboring regions. The 2025 event occurred in a well-recognized

2025 Myanmar earthquake
Supershear rupture
Remote triggering

Fault zone head waves
Bimaterial interface

seismic gap along the Sagaing Fault. Here we focus on the mainshock rupture properties based on back-
projection of teleseismic P waves and early aftershock locations, analysis of near-field seismic recordings for
the mainshock initiation, and remotely triggered seismicity following the Mw7.7 mainshock. We find that the
~500 km mainshock rupture can be revealed by both rapid back-projection of teleseismic P waves from multiple
broadband arrays and early aftershock locations within about 3 h from the Thai Meteorological Department
(TMD) catalog. The rupture speed went supershear in the southward propagation after the initial bilateral
subshear ruptures, as expected for large strike-slip earthquakes of such sizes. Clear fault zone head waves that are
reflected along a bimaterial fault interface are observed at the only near-fault station GE.NPW on the slower side
about 2.6 km away from the Sagaing fault, consistent with the preferred direction of a supershear rupture
propagating to the south. In addition, aftershocks from the regional TMD catalog appear to be located mostly to
the east of the mainshock rupture. While we cannot completely rule out mis-locations from the one-sided station
distribution, these off-fault seismicity could also be explained by reactivations of subsidiary faults within the
Shan Plateau, or an eastward dipping of the mainshock rupture plane. Although no immediate foreshocks were
found from several nearby stations, we identify one sub-event with magnitude ~6 at the beginning of the
mainshock with a slightly different focal mechanism about 20-30 km south of the hypocenter determined by the
United States Geological Survey (USGS). The mainshock also occurred when the tidal stresses reached its
maximum on the right-lateral strike-slip fault, likely indicating that the timing of the mainshock is modulated by
the solid earth tides. We find a significant increase of seismic activity near the Thailand/Myanmar border, in
multiple (geothermally active) regions of Yunnan province in Southwest China, as well as the Xingfengjian
reservoir in the Guangdong province in South China. Because static stress changes from the mainshock are small
but negative near the Thailand/Myanmar border, the occurrence of microseismicity in this and other regions can
be mainly explained by remote triggering from dynamic stress changes of the mainshock rupture. Our analyses
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demonstrate the importance of rapid analysis on openly available seismic data and catalog to better understand
the rupture properties and triggered seismicity following large earthquakes.

1. Introduction

On March 28th, 2025, a moment magnitude (Mw?7.7) earthquake
nucleated near Mandalay, the second largest city in Myanmar. The
mainshock the propagated predominately along the Sagaing Fault to the
south for about 100 s (Hubbard and Bradley, 2025; Goldberg et al.,
2025; Wei et al., 2025; Xu et al., 2025a, 2025b, 2025c¢), resulting in
significant damages and casualties in Myanmar and neighboring coun-
tries such as Thailand and China (Shahzada et al., 2025). The Sagaing
Fault is a major ~1400-km-long fault, which accommodates the
right-lateral motions between the India-Australia and the Eurasian
plates (Tun and Watkinson, 2017). It connects the divergent plate
boundaries in the Andaman Sea and the active collision fronts near the
Eastern Himalayan Syntaxis (EHS) in the Tibetan Plateau and hosted
multiple Mw > 6 earthquakes over the past centuries (Wang et al.,
2014).

This M7.7 event is the largest strike-slip earthquake ever occurred in
this region in the past 100 years. While initial finite-fault waveform
modeling from the United States Geological Survey (USGS) indicated a
mainshock rupture length of around 250 km (Hubbard and Bradley,
2025; Cai et al., 2025), subsequent analysis (Antoine et al., 2025;
Bradley and Hubbard, 2025; Goldberg et al., 2025; Melgar et al., 2025;
Vera et al., 2025; Wei et al., 2025; Xu et al., 2025a, 2025b, 2025¢; Inoue
etal., 2025; Ye et al., 2025; Zhao et al., 2025) based on aftershocks from
finite-fault inversion, back-projection of teleseismic P waves, sub-event
analysis, InSAR data, optical satellite imagery and other remote sensing
analysis all suggested a much longer surface rupture of 450-500 km.
Long-period coda wave analysis revealed that the moment magnitude
Mw of this event is 7.86 (Li and Song, 2025), consistent with its
ultra-long rupture. Here we use the Mw = 7.7 determined by the USGS
for the rest paper.

Resolving the rupture length shortly after a large earthquake like this
event helps to determine the places with the strongest shaking (Wald
et al.,, 2022) and subsequent rescue efforts. In addition, it provides
robust input for subsequent analysis of the unbroken segment and future
seismic hazard in the surrounding region (Toda and Stein, 2025; Li et al.,
2025). In this article, we present additional evidence for a simple and
long surface rupture, including its supershear rupture properties, which
is expected for large strike-slip earthquakes (Robinson et al., 2010;
Wang et al., 2016b; Ren et al., 2024; Yao and Yang, 2025). In addition,
we include detailed analysis on the aftershock distributions, Coulomb
stress changes due the mainshock, tidal modulations of the mainshock
occurrence times, initiations of the mainshock ruptures and widespread
remote triggering in South and Southeast Asia following the mainshock.

2. Tectonic background

While the central section of the Sagaing Fault that hosted the recent
M?7.7 earthquake (termed the Sagaing Fault earthquake in this study) is
relatively simple, the tectonic environment in a broader context is rather
complex (Fig. 1a). The India-Australia plate moves northward to collide
with the Eurasia plate, creating the Himalayan Mountain Front and the
Tibetan plateau (Yin and Harrison, 2000). At its eastern edge of the plate
boundary, motion between the two plates is highly oblique, which is
accommodated by the Indo-Burma subduction zone (IBSZ), the Sagaing
Fault and other strike-slip faults in the Indo-Burma area (Fig. 1a).
Further south, such an oblique motion is accommodated by the
Sumatra-Andaman subduction zone and the Great Sumatran fault
(McCaffrey, 2009). In between these active faults lies the Burma
microplate, which is a small tectonic plate located between the Indian
and the Sunda Plates, accommodating complex interactions such as

oblique subduction, strike-slip motion, and back-arc spreading defor-
mation in the eastern Indian Ocean region (Gahalaut and Gahalaut,
2007).

The Sagaing Fault is the dominant tectonic feature in Myanmar (Tun
and Watkinson, 2017), which separates the Central Myanmar Basin
(CMB) to the west and the Shan Plateau to the east (Fig. 1). Further to
the west of the CMB lies the Indo-Burma Mountain Range (IBMR),
generally interpreted as the accretionary wedge due to the IBSZ. The
IBMR (and to a less degree the Sagaing Fault) shows a convex shape
westward towards the Bengal basin, likely due to combined effects of the
buttressing to the north by the Shillong Plateau and the EHS (Nielsen
et al., 2004), and the westward crustal flow related to the Tibet Plateau
collapse (Rangin et al., 2013). Geodetic measurements revealed
~18-22 mm/year of dextral strike-slip motion along the Sagaing Fault
(Wang et al., 2014; Mallick et al., 2019; Lindsey et al., 2023). Stress
inversions from focal mechanisms of moderate-size earthquakes in this
region revealed that the maximum horizonal compressive stress direc-
tion is in the NE-SW (Hu et al., 2017; Timsina et al., 2024).

The Sagaing Fault has long been recognized as one of 11 “earthquake
fault superhighways”, where continental strike-slip faults with very long
and straight segments (Robinson et al., 2010). It is very close to several
major cities (e.g., Mandalay, the capital Naypyidaw, and Yangon), and
has hosted more than 10 M6+ earthquakes in the past centuries
(Fig. 1b). Among them, the 1839 Ava earthquake (M7.9-8.3) likely
ruptured a similar segment when comparing with the most recent M7.7
event (Wang et al., 2014; Hubbard and Bradley, 2025). The northern end
of the M7.7 event (~22.5 deg) appeared to stop at the Singu Plateau
(also known as Letha Taung), a small basaltic plateau that are offset by
the Sagaing Fault (Tun and Watkinson, 2017). It also partially overlaps
with the southern end of the 2012 M6.8 Thabeikkyin earthquake (Wei
et al., 2025), and possibly the 1946 Mw7.7 (Ms7.8) earthquake (Antoine
et al., 2025). The southern end of the M7.7 event (~18 deg) appears to
be close to or overlaps with the M7.3 earthquake in 1930 (Wang et al.,
2014; Hubbard and Bradley, 2025; Wei et al., 2025). Coulomb stress
transfer calculations from 10 M > 6.5 earthquakes along the Sagaing
Fault (Xiong et al., 2017) also showed that most subsequent events
occurred in the positive stress increase section following the previous
events, and the central and southern section is due for a large earth-
quake. In this perspective, this M7.7 event is well expected (Hubbard
and Bradley, 2025), because it occurred in a seismic gap (Mogi, 1979;
Jackson and Kagan, 2011; Kagan et al., 2012) where significant slip of
~4 m (as expected from the mean slip rate) has accumulated in the past
few centuries without any major earthquakes releasing the tectonic
strain.

3. Mainshock rupture properties from back-projection analysis

We apply a back-projection method (Wang et al., 2011; Wang et al.,
2016a; Kiser and Ishii, 2017) to image the rupture process of the 2025
Myanmar earthquake using teleseismic data recorded by regional arrays
in Europe, Alaska, and Australia (Fig. 2a). The employed method cor-
rects the Doppler effect caused by variations in the source rupture
location. To depict the primary and credible rupture features, we plot
the locations of the maximum energy points (Fig. 2). These three
regional arrays (Europe (EU), Australia (AU) and Alaska (AL)) are
located to the northwest, southeast, and northeast of the epicenter,
respectively, with epicentral distances ranging from 30° to 90°, which is
the optimal range for teleseismic P-wave back-projection (Kiser and
Ishii, 2017).

The back-projection results from the three arrays show that the pri-
mary fault involved in this earthquake was the Sagaing Fault. The
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Fig. 1. The 2025 Mw 7.7 earthquake hypocenter near Mandalay, Myanmar, seismic activity following the mainshock and its tectonic setting. (a) Map showing
aftershock distribution within 3 and 72 h following the 2025 Mw 7.7 mainshock, along with seismic stations (triangles) and major cities (brown squares). The yellow
and red stars mark the mainshock hypocenters from the USGS and TMD catalogs, respectively. The black camera sign shows the location where a surface rupture
video was captured by a security camera (e.g., Latour et al., 2025; Zhang et al., 2025; Hirano et al., 2025). The inset map displays the regional tectonic setting,
including the Eurasian, Indian, Burma, and Sunda plates, and other major faults. (b) Historical large earthquakes (M > 6.8) along the Sagaing Fault. The
~500-km-long rupture zone of the 2025 event is marked as yellow rectangle. Each historical event's rupture length is shown as an orange rectangle. Hypocenter
locations and rupture lengths are based on Xiong et al. (2017) and Hubbard and Bradley (2025).

rupture started near the epicenter near 22°N and initially propagated
northward over approximately 100 km (Fig. 2b). It then progressed
southward, releasing most high-frequency energy in that direction. The
southward rupture extended for at least 300 km, and the total rupture
duration was approximately 70-90 s, with minor variations among ar-
rays. This relatively long rupture extent significantly exceeds the
empirical expectation of no more than 250 km for a Mw?7.7 event (Wells
and Coppersmith, 1994; Bradley and Hubbard, 2025b). Although the
average rupture velocity is approximately 3-4 km/s, Fig. 2b-d clearly
shows that portions of the southern segments with am average rupture
speed of 4.5 km/s. These preliminary findings are generally consistent
with the sub-event and finite-fault inversion analysis (Bradley and
Hubbard, 2025b; Goldberg et al., 2025; Inoue et al., 2025; Antoine et al.,
2025; Ye et al., 2025) and other back-projection results (Antoine et al.,
2025; Vera et al., 2025; Wei et al., 2025; Xu et al., 2025b). Together,
these studies provide strong evidence for the occurrence of
southward-propagating supershear rupture. This observation is also
consistent with previous studies suggesting that supershear rupture is
commonly associated with strike-slip earthquakes (Wang et al., 2016b).

4. Early aftershock distributions

Next, we constrain the mainshock rupture length from the locations
of early aftershocks following the M7.7 mainshock. Aftershock rates

typically decay with time since the mainshock following the Omori's law
(Utsu et al., 1995), while the aftershock area expand from the mainshock
rupture region, generally following logarithmic time since the main-
shock (Peng and Zhao, 2009). Hence, the best time to use aftershock
location to reflect the mainshock rupture area would be immediately
following the mainshock (i.e., hours to one day) (Henry and Das, 2001).
However, global seismic catalogs such as the USGS or the Global
Centroid Moment Tenor (CMT) catalogs typically have a relatively high
magnitude of completeness (Mc) of about 5, especially right after the
mainshock (Iwata, 2008). Hence, the numbers of early aftershocks from
global catalogs are typically not enough to provide a reliable constraint
on the mainshock rupture area. On the other hand, regional earthquake
catalogs contain more smaller events that can be used to delineate the
aftershock zone and the mainshock rupture area (Lengine et al., 2012;
Bradley and Hubbard, 2025a).

We collect regional and global earthquake catalogs for this region
since March 2025 and merge them into one uniform catalog (Table S1).
Among them, the Thai Meteorological Department (TMD) earthquake
catalog contains the greatest number of events and is used primarily for
the rest of the analysis. Because the Thailand catalog is built from
seismic stations primarily in Thailand, their location uncertainties are
relatively high. Hence, we select earthquakes within 50 km of the N-S
striking Sagaing Fault (centered at the mainshock location as deter-
mined by the USGS). The lower-magnitude cut-off decays with time
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Fig. 2. Teleseismic P-wave back-projection of the 2025 Sagaing Fault earthquake. (a) (Top) Locations of the Europe (EU), Australia (AU) and Alaska (AL) regional
seismic arrays. (Bottom) The normalized amplitudes as a function of time for three arrays. (b) Top: spatial distribution, timing, and amplitude of maximum-
correlation back-projection beams at 1-s intervals using the Europe array for the 2025 Sagaing Fault earthquake. Bottom: time-distance plot showing the rupture
propagation speed of the maximum energy point over time. The yellow star indicates the mainshock epicenter. (c) and (d) Same as (b), but using the Australia and

Alaska arrays, respectively.

since the mainshock (Fig. 3a), reflecting that a significant fraction of
aftershocks is not detected right following the mainshock (Kagan, 2004).
Within the first 3 h following the mainshock, we find 17 aftershocks
along the N-S striking Sagaing Fault, which clearly define a
~500-km-long zone that can be interpreted as the mainshock rupture
zone (Fig. 3b). We note a relative lack of early aftershocks between
19.5°N and 21.5°N. Although aftershocks occurred slightly later in this
region, its density is not smaller than the sections above and below
(Fig. 3b).

In addition to directly using the regional TMD catalog, we examine
the continuous waveforms for the 4 nearest stations within 500 km of
the mainshock epicenter (Fig. 1a). These include two stations in the
Myanmar's national seismic network (netcode: MM) (Thiam et al.,
2017), one station GE.NPW operated by the GFZ Helmholtz Center for
Geosciences (GFZ) (Lai et al., 2025), and one Global Seismic Network
(GSN) station IU.CHTO. We apply a band-pass-filter of 5-15 Hz to
suppress the coda of the mainshock and large aftershocks, followed by
taking a smooth function with a half-width of 100 point and finally
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taking the log10 (Peng et al., 2006, 2025). In addition to those 4 events
(including the M7.7 mainshock) listed in the regional and global cata-
logs within the first hour of the mainshock, many high-frequency bursts
can be visually identified (Fig. 3c). These events either occurred along
the Sagaing Fault as early aftershocks, or they may occur off the Sagaing
Fault as triggered seismicity.

Beyond the N-S along-strike distribution, aftershocks are scattered in
the E-W direction for up to 100 km long (Fig. 1a). In particular, a sig-
nificant portion of aftershocks near the epicenter (around 22° N)
occurred to the east to the Sagaing Fault. In addition, aftershocks south
of the epicenter and Naypyidaw (around 20° N) are relatively sparse,
which is also shown in the along-strike versus log-time plot since the
mainshock plot (Fig. 3b). We then generate a zoom-in plot to show the
aftershock distribution on top of pre-existing faults south of the main-
shock epicenter (Fig. 4a). Although some aftershocks occurred to the
west of the Sagaing Fault in the CMB, majority of them occurred within
the Shan Plateau to east of the Sagaing Fault (Fig. 4a and d). We also
perform a comparison of the common events listed in the USGS and TMD
catalogs (Fig. 4d-g). We note that aftershocks in the TMD catalog were
systematically located to the Shan Plateau side, and the mean/median

Earthquake Research Advances 5 (2025) 100413

difference in the fault-normal distance is about 25 km (Fig. 4h). A
similar comparison for the 5-yr of seismicity before the mainshock
shows similar but smaller mean/median differences between these cat-
alogs (Fig. S1). Hence, at least some of the aftershock shift to the Shan
Plateau can be explained by such a bias in the aftershock locations in the
TMD catalog, if we assume that the USGS location is the ground truth.

5. Seismicity before the mainshock and mainshock/aftershock
waveforms

In this section, we focus on the seismic activity in the last few weeks
before the M7.7 mainshock, the first few seconds of the mainshock
rupture, and aftershock waveforms. By examining both the regional
Thailand earthquake catalog within one year of the mainshock and the
continuous waveforms in the last few hours, we find no single event
occurring within 50 km of the mainshock epicenter in the last three
months (Fig. 3¢; Fig. S2). Hence, similar to the 2023 M7.8 Pazarcik event
in the Kahramanmaras, Tiirkiye, Earthquake Sequence (Kwiatek et al.,
2023), no immediate foreshock was identified.
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dashed lines connecting the corresponding points. (h) Histogram of differences in fault-perpendicular distance between matched TMD and USGS events. The median
and mean offsets are calculated as the distance from each TMD event to the fault minus that of its USGS counterpart.
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A close examination of the mainshock waveforms at the nearest three
stations reveal additional details on the initial and mainshock rupture
phases (Fig. 5a). Here we do not apply any filters or instrument cor-
rections to the broadband recordings but only plot them in different
amplitude and time scales. We also include the velocity seismogram
integrated from the acceleration recordings (HN channels) at station GE.
NPW that is about 2.6 km west of the M7.7 mainshock surface rupture
zone (Lai et al., 2025). While it is still possible to identify the initial S
waves at stations MM.NGU and MM.TGI before the broadband re-
cordings went off-scale, the broadband recordings at station GE.NPW
went off-scale much earlier than the predicted S arrivals (Fig. 5a).
However, the on-scale velocity seismograms from integrating the ac-
celeration shows a strong pulse arriving at 48.5 and 51 s, with the peak
value of 1.64 m/s at ~50 s. Here we use the reference origin time of
2025/03/28 06:20:55.209 UTC (Wei et al., 2025). If we also use their
mainshock location (21.641°N, 96.022°E, 10 km depth), the corre-
sponding hypocentral distance and rupture speed would be 206.6 km
and 4.13 km/s, respectively. This observation again confirm that the
southward rupture propagation is primarily supershear (Lai et al., 2025;
Wei et al., 2025; Xu et al., 2025a, 2025b, 2025c; Goldberg et al., 2025;
Inoue et al., 2025).

Fig. 5 also shows the zoom-in plots of the P waves at three stations,
including a comparison with the P wave at the same GE.NPW station for
a M4.6 aftershock on 2025-04-04 15:25:24 UTC (10 km depth,
21.5621°N). A strong phase in the same direction is shown at stations
MM.NGU, MM.TGI and GE.NPW after ~3.7, ~3.6 and ~2.5 s of the
initial P waves, respectively. Because of the increasing distances from
the initial hypocenter to these stations, we expect to see an increasing
time separation of we interpret these phases as the Pn and Pg waves.
Hence, we argue that the second strong phase (e2) is likely from a second
stronger sub-event following the initial P wave of the first event (el).
Because of the shorter time separation at station GE.NPW, we expect
that the second source is closer to this station, indicating a southward
propagation of the rupture. Note that station GE.NPW has about 0.78 s of
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timing drift at the time of the mainshock (Lai et al., 2025). However,
here we use only the relative time difference between these phases and
hence it is not affected by such a timing issue.

To better locate these sub-events, we collect additional waveform
data from the Yunnan Network in Southwest China, manually pick the
first arrivals of the first sub-event (el), and relocated it using the western
Yunnan average velocity model (Table S2) (Yao, 2020). The relocated
initial hypocenter coordinates are 21.759°N, 95.975°E at a depth of
18.7 km, with an estimated magnitude of ~M6. The corresponding
origin time is 2025/03/28 06:20:52 UTC (Table S3). The mainshock (e2)
occurring ~3 s later, is located 21.699°N, 96.003°E at a depth of 24.8
km at 6 km southeast of el (Table S3, Fig. 6). Both events lie interme-
diate between the initial hypocenters from the USGS and TMD catalogs,
while their depths are near the lower boundary of the coseismic rupture
distribution inverted from InSAR and other geodetic/seismic datasets
(Antoine et al., 2025; Wei et al., 2025; Goldberg et al., 2025; Ye et al.,
2025), suggesting potentially higher accuracy.

We further refine the USGS CMT solution using P-wave first-motion
polarities, finding that modifying the fault dip to 60° is necessary to
satisfy all clear first-motion observations (Fig. 6b). After multiple
parameter adjustments, the optimal focal mechanism for el was deter-
mined as Strike = 10°, Dip = 60°, Rake = 140° (Fig. 6a). This solution
reconciles the observed opposite P-wave first-motion polarities between
el and e2 at selected stations.

We note that the initial polarity of the M7.7 mainshock at station GE.
NPW is down, while the initial polarity of the M4.6 aftershock is up
(Fig. 5). The expected polarity for a right-lateral strike-slip event at
station GE.NPW is down for a homogenous medium. However, most of
the aftershocks north of this station shows a weak upward motion fol-
lowed by a strong downward motion (Fig. 7). The initial phases from
selected M > 4 aftershocks can be interpreted as fault zone head waves
(FZHWs) refracted along a bimaterial fault interface (Ben-Zion and
Malin, 1991; Zhao and Peng, 2008; Zhao et al., 2010; Allam et al., 2014),
which would be recorded as the first arrivals for stations on the slower
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Fig. 6. Maps showing the suggested focal mechanism of the sub-event el (a) and the modified CMT solution of the mainshock e2 (b) with P radiation patterns and
seismic stations. Regions outlined by dot lines show opposite P-wave first-motion polarities between el and e2. (c/d) Waveforms at selected stations in regions where

el and e2 have consistent/opposite P-wave first-motion polarities.

side of the fault (i.e., the Central Myanmar Basin in this case). By fitting
the time delays between the initial FZHWs and direct P waves, we obtain
an average velocity contrast of 5-7 % (with an assumed average P wave
velocity of 5.5 km/s).

6. Tidal triggering of the mainshock?

In this section we evaluate whether solid Earth tides have played any
role in the eventual timing of the mainshock, which has been a subject of
debates for decades (Ide et al., 2016; Hough, 2018; Bradley and Hub-
bard, 2024). We calculate the strain tensors generated by solid Earth
tides and ocean tides using the program GOTIC2 (Matsumoto et al.,
2001), which employs the 1066A elastic Earth model (Dziewonski et al.,
1975). To enhance the accuracy of ocean tidal loading effects, GOTIC2
incorporates the improved ocean tide model NA0.99b, which was
widely used in previous studies on tidal triggering of earthquakes
(Tanaka, 2012). The computed strain is then converted to stress using a

bulk modulus of ~42 GPa and a shear modulus of ~28 Gpa, derived
from the average P-wave and S-wave velocities and density in the 3-15
km depth range of the 1066A model. Tidal strains are independent of
fault orientation. However, for faults with specified strike, dip, rake, and
frictional coefficient, we further calculate the normal stress, shear stress,
and Coulomb Failure Stress (CFS) to evaluate tidal response.

Since the mainshock occurred just before the new moon (03/29/
2025), we first calculate the tidal strains and stresses from long-period
waves on a fault with orientation (strike, dip, rake) = (358°, 82°,
—175°), corresponding to the USGS CMT solution. The mainshock
timing coincides with peaks in volumetric strain, and CFS (Fig. 8a).
Notably, the amplitudes of long-period waves modulate those of diurnal
and semi-diurnal tidal waves. We further computed tidal stresses for all
tidal components (long-period, diurnal, and semi-diurnal) over time
spans of 10 days. The results reveal that both the mainshock and some
large aftershocks (M > 5.0) coincide with peaks in CFS or shear stress
(Fig. 8b). Although this correspondence between the timing of
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earthquake occurrence and peak tidal stress may largely be attributable
to statistical contingency in the absence of a more robust chain of evi-
dence, documenting the fact itself holds certain significance. It adds a
potential instance supporting the inference that “large earthquakes are
more probable during periods of high tidal stress” (Ide et al., 2016).

7. Coulomb stress changes from the mainshock

Large earthquakes are expected to transfer static stresses to nearby
faults and change the occurrence of future earthquakes on those faults
(Stein, 1999). Several recent studies have examined how previous
earthquakes loaded the central and southern section of the Sagaing Fault
before the M7.7 mainshock (Xiong et al., 2017). In addition, rapid an-
alyses also revealed how static Coulomb stress changes /AACFS from the
2025 M7.7 mainshock would affect earthquake occurrences on faults
parallel to the Sagaing Fault (Toda and Stein, 2025) and other faults in
the neighboring Yunnan province in Southeast China (Li et al., 2025).
Here we adapt the coseismic fault slip model published by the USGS and
the crustal model for tidal stress calculation to compute the coseismic
static stress changes of the M7.7 mainshock on surrounding areas. For
comparison, we first calculate the Coulomb stress changes on receiver
faults parallel to the Sagaing Fault. The results are shown in Fig. 8c with
superimposed aftershock distributions from the TMD catalog. As ex-
pected (Stein, 1999), numerous aftershocks with the same receiver fault
as the mainshock rupture segment are distributed within stress shadow
zones. Fig. S3 shows a similar calculation but for receiver faults that are
nearly E-W trending. Those faults are distributed mainly along the
Myanmar-China border (Li et al., 2025). The M7.7 mainshock rupture
casted a positive stress changes (on the order of a few to a few tens of
Kpas) to those faults north of 21°N. Further to the south, most of the E-W
trending faults would be in the stress shadow, similar to the other two
receiver fault geometries (Fig. 8c and 9a).

As noted before, most aftershocks occurred in the eastern side of the
Sagaing Fault, which features a relatively complex secondary fault
network, and appears to dominantly control aftershock occurrence.
Analysis of aftershock clustering characteristics and known fault
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geometries suggests that faults striking N30°W with a dip angle of 45°
(Fig. 4) may constitute one of the seismogenic structures for these af-
tershocks, with corresponding Coulomb stress changes illustrated in
Fig. 9a. Due to fault bend and heterogeneous coseismic slip, some stress-
enhanced areas emerge in both sides of Sagaing Fault zone. Given the
substantial uncertainties remaining in the mainshock fault model and
hypocenter locations, we conclude that the eastern side of the Sagaing
Fault possesses a more complex secondary fault network than the
western block, which hosts most aftershock activity. Fig. 9b also shows
for receiver faults striking E30°W with a dip angle of 56°, same to the
conjugate fault of the source fault suggested for el shown in Fig. 4a.
Interestingly, most aftershocks fall in regions of positive Coulomb stress
changes A\CFS. These faults likely represent relatively optimal oriented
potential sub faults surrounding the Sagaing Fault, especially at its east
side in the Shan Plateau. These calculations highlight the importance of
receiver fault geometry on the resulting signs of the /AACFS and after-
shock triggering mechanism.

8. Remotely triggered seismicity in Southeast Asia

Large strike-slip earthquakes can generate strong surface waves
(especially Love waves) that are capable of triggering both regular mi-
croearthquakes and deep tectonic tremor at thousands of kilometers
(Prejean et al., 2004; Peng and Chao, 2008; Peng and Gomberg, 2010;
Pollitz et al., 2012; Hill and Prejean, 2015; Yao et al., 2024). Hence, we
expect that the M7.7 mainshock are also capable of triggering seismic
activity well beyond the traditional aftershock zone, also known as
remotely triggered seismicity. Here we focus on the following three re-
gions (Southeast of Myanmar, Yunnan province in Southeast China and
Guangdong province in South China), mainly because of easy access of
both regional catalogs and waveform data.

In the southeast of Myanmar lies the Shan Plateau, a topographic
high with an average elevation of about 1000 m that extends from
Thailand to the Yunnan province, China (Bertrand and Rangin, 2003).
Many earthquakes with moment magnitudes larger than 6 have
occurred in the past century (Wang et al., 2014), especially the 1912 Ms

L N
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Fig. 9. (a) Map view of active faults and earthquake distribution overlying on change of Coulomb Failure Stress (ACFS) from the 2025 M7.7 mainshock for receiver
fault of (strike, dip, rake) = (330, 45, 85), frictional coefficient of 0.6, and at a depth of 10 km. (b) The same plot for receiver fault of (strike, dip, rake) = (120, 56,

57), frictional coefficient of 0.6, and at a depth of 10 km.
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7.7 Maymyo earthquake near the Taunggyi city (Crosetto et al., 2019).
The recorded events in this region are mainly located near the
Kyaukkyan fault, which extends southward to the Mae Ping fault zone
running along the Myanmar-Thailand border (Wang et al., 2014). While
this region is not well studied in terms of remote dynamic triggering, a
Mw 5.8 earthquake near Namzang, Myanmar, occurred 30 min
following the 2004 M9.1 Sumatra earthquake, with another Mw 5.1
event happening 4 days after (Ruan, 2007), indicating that this region is
susceptible to remote dynamic triggering (Fig. 10a). Another group of
earthquakes is in northern Thailand, close to the Myanmar border. This
region is filled with faults running across major provinces in northern
Thailand, including Mae Hong Son and Chiang Mai. Events in this area
are mainly associated with the Mae Hong Son fault and the Mae Tha
fault, respectively. A Mw 5.6 earthquake in February 1975 likely
ruptured near the southern part of the Mae Hong Son fault (Chansom
et al., 2022).

Since several of the Myanmar National Seismic Network's broadband
stations (Thiam et al., 2017)) are currently inactive, the detection of
events in this region largely depends on the seismic stations operated by
the TMD, which are deployed in the northern and northwestern parts of
Thailand. Fig. 10a shows the spatial distribution of events in this study
region 30 days before and after the 2025 M7.7 earthquake. A significant
increase in the cumulative number of events is observed after the
mainshock (Fig. 10c). This suggests that the earthquakes in this specific
area of Myanmar and Thailand were remotely triggered immediately by
the Mw 7.7 mainshock. Coulomb stress calculations from the previous
section (Fig. 8c and 9) indicated that static stress changes from the
mainshock are negative and on the order of ~1Kpa or less in this region.
Fig. 10b shows first 6000 s after the mainshock at the seismic station TM.
CMMT in Chiang Mai, Thailand, recording the Mw7.7 mainshock, the
largest aftershock of Mwe6.7, multiple aftershocks, and a local triggered
event Ms3.3 in Mae Hong Son, Thailand. Many high-frequency signals
are recorded immediately following the mainshock that were not listed
in the TMD catalog. They are likely local seismicity in that region trig-
gered by the M7.7 mainshock. Because of the aforementioned negative
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static stress changes (i.e., stress shadow), the observed sudden increase
of seismicity in the Shan plateau can be best explained as triggered by
dynamic stress changes from the passing waves of the M7.7 mainshock.
This is consistent with the previous observation of remote dynamic
triggering in this region following the 2004 M9.1 Sumatra earthquake
(Ruan, 2007).

Yunnan Province, situated on the southeastern margin of the Tibetan
Plateau, is a tectonically complex and seismically active region influ-
enced by the ongoing convergence between the Indian and Eurasian
plates. Major fault zones in this area including the Red River Fault Zone
(RRFZ), Xiaojiang Fault, and Nujiang Fault, which have hosted frequent
moderate-to-strong earthquakes. In addition, previous studies have
shown that several faults in Yunnan, including the Tengcong volcanic
regions, are prone to dynamic triggering by teleseismic waves from large
distant earthquakes (Lei et al., 2011; Li et al., 2019). The triggered
seismicity mostly occurred in sites with complex fault geometrics or
volcanic/geothermal areas, likely due to the presence of high-fluid
pressures in these regions (Hill and Prejean, 2015).

After the 2025 Mw 7.7 Myanmar mainshock, enhanced seismicity
was observed in western and southern Yunnan. Post-mainshock earth-
quakes (red circles) cluster around the RRFZ and nearby fault systems
(Fig. 11a). Notably, Fig. 11b highlights a group of events that occurred
nearly simultaneously with the arrival of the surface waves from the
mainshock, strongly suggesting dynamic triggering. This spatiotemporal
pattern aligns with observations from previous events such as the 2004
Sumatra and 2012 Indian Ocean earthquakes, which also remotely
triggered seismicity in Yunnan (Lei et al., 2011; Li et al., 2019). These
results further confirm that faults in Yunnan remain highly responsive to
dynamic stress perturbations and represent an important natural labo-
ratory for studying remote triggering mechanisms.

The Xinfengjiang Reservoir in the Guangdong province in South
China represents one of only four documented cases globally where
reservoir has occurred M > 6 seismic events (Foulger et al., 2018).
Following the 1962 M6.1 mainshock, persistent low-magnitude seismic
activity (ML < 3) has been systematically recorded in this region. The
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the seismicity before the mainshock.

physical mechanisms driving this sustained seismicity remain unre-
solved (Huang et al., 2025). To enhance seismic monitoring capabilities,
the Guangdong Earthquake Agency has established a comprehensive
broadband seismic network encompassing the reservoir area. Based on
these data, our analysis reveals a notable seismicity pattern associated
with the 2025 M 7.7 earthquake. Prior to this teleseismic event, seismic
activity in the eastern reservoir (marked by the red rectangle in Fig. 12)
remained exceptionally low (5 detectable events) during the last 1 years.
Remarkably, within one week following the mainshock, this area
experienced a four-times increase in seismicity (>35 events, local
magnitude My, -0.8 to 1.3). This abrupt activation, exhibiting temporal
correlation with distant seismic waves and characteristic magnitude
distribution patterns, strongly suggests dynamic stress triggering
mechanisms. We find no additional evidence of dynamic triggering in
other region within the Guangdong province.

9. Discussion

In this study, we perform a detailed analysis of the mainshock
rupture properties, initial rupture phases, tidal stress modulations of the
mainshock timing, Coulomb stress changes from the mainshock and
aftershocks, and remotely triggered seismicity following the M7.7
mainshock. While many of the analysis can be considered as pre-
liminary, we can make several interesting conclusions. First, the main-
shock rupture length of up to 500 km can be rapidly determined both
from the back-projection of the teleseismic P waves, and early aftershock
locations within a few hours following the mainshock (Figs. 2 and 3).
Subsequent analysis based on finite-fault inversions, as well as space
geodesy observations further confirmed this ultra-long rupture (Antoine
et al., 2025; Bradley and Hubbard, 2025; Wei et al., 2025; Xu et al.,
2025a, 2025b, 2025c; Goldberg et al., 2025; Melgar et al., 2025; Vera
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etal., 2025; Inoue et al., 2025). However, these analyses typically took a
few days/weeks to complete and hence would not be applicable
immediately following the mainshock. Fig. 3c also shows that many
more early aftershocks were recorded by stations at regional distances,
but were not detected/located yet, likely due to their overlapping ar-
rivals. Applying advanced earthquake detection/association methods
such as template matching, source scanning or machine learning can
help to rapidly determine the spread of the aftershock zone (Peng and
Zhao, 2009; Liao et al., 2012; Yu and Wang, 2022). Combining with
teleseismic back-projection of mainshock ruptures (Wang et al., 2016a;
Wei et al., 2025), these approaches can help to define the full extent of
the mainshock rupture zone within hours, which are essential for rapid
source characterization and subsequent aftershock forecasting.

A rupture length of ~500 km for this event (Fig. 13a) would be
comparable to the 1906 M7.9 San Francisco earthquake, which ruptured
along the San Andreas Fault in northern California for about 480 km
(Song et al., 2008). However, such a long rupture length is somewhat
expected for large continental strike-slip faults, which tends to have
rupture length/width ratio of 20-30 (Weng and Ampuero, 2019). Recent
examples include the 2001 M7.9 Kokoxili earthquake in Central Tibetan
Plateau (~390 km long), and the 2002 M7.9 Denali Fault earthquake in
Alaska (~340 km) (Ozacar and Beck, 2004). These events likely repre-
sent the runaway unstable ruptures (Xu et al., 2015) that can only be
stopped by geometric complexities or barrier (Wesnousky, 2006).

Perhaps the most striking feature of this event is its apparent simple
mainshock rupture properties (Fig. 13a). Unlike the 2023 M7.8 Pazarcik
event in the Kahramanmaras Earthquake Sequence in Southeastern
Tiirkiye (Fig. 13b), which started on a subsidiary Narli fault before
jumping on the main East Anatolian Fault (Xu et al., 2023; Stein and
Bird, 2024), the M7.7 earthquake nucleated on or near the north-south
striking Sagaing Fault (Goldberg et al., 2025). However, a
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Fig. 12. (a) Locations of the M7.7 mainshock and Xinfengjiang Reservoir. (b) Earthquake magnitude-time (M-t) plot for the region located in the southeastern wing
of the Xinfengjiang Reservoir area. This region is marked by the red box in (d) and €. (¢) Cumulative number and magnitude of earthquakes shown in the shading
period in (b). (d) Spatial distribution of earthquakes one month after the M7.7 mainshoc€(e) Spatial distribution of earthquakes one year before the M7.7 mainshock.

close-examination of the first few seconds of the near-field seismogram
revealed a possible small ~ M6 event with a slightly different focal
mechanism right before the main slip pulse (Fig. 6). It is interesting to
note that the TMD location of the M7.7 mainshock was about 40 km
south of the USGS location, and about 20 km away from the Sagaing
Fault. However, the latitude of the mainshock location from the TMD
catalog agreed well with the relocation from another effort (Wei et al.,
2025), although their longitudes differ by 15 km. A systematic shift of
the TMD catalog to the right side is possible, likely due to the one-side
network location. Relocations from our efforts (Fig. 6) are in between
these hypocenters (Fig. 4b), suggesting that the mainshock likely started
at least 20-30 km south of the USGS location. While such a number
might be trivial for a 500-km-long rupture, it may affect some conclu-
sions (e.g., subshear vs supershear) that depend strongly on the main-
shock hypocenter location (e.g., Hirano et al., 2025; Zhang et al., 2025).
In addition, local/regional observations can often see the initial event
that is likely blurred or unresolvable at teleseismic distances (e.g., the
M5.9 immediate foreshock or beginning of the mainshock about 14 s
right before the 2025 M7.5 Noto earthquake (Peng et al., 2025)). Hence,
we argue that when possible, local/regional hypocentral solutions
should be used, rather than the default solutions from global
observations.

A significant portion of aftershocks were shifted to the right side of
the Sagaing Fault in the Shan Plateau (Fig. 4). However, large after-
shocks from the USGS catalog were mostly on or very close to the
Sagaing Fault (Fig. 4d). As noted before, at least part of the shift can be
explained by the one-side station distribution of the TMD catalog.
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However, the average shift (by assuming that the USGS location is ac-
curate) is about 25 km (Fig. 4f), which cannot completely explain all
aftershocks with some of them extending more than 75 km to the east of
the Sagaing Fault (near the mainshock hypocenter). A simple explana-
tion of those off-fault aftershocks can be reactivation of subsidiary faults
within or near the Shan Plateau such as the Shan Scarp Fault (Bertrand
et al., 1999), which are oriented at a certain angle to the Sagaing Fault.
The beginning of the mainshock also likely occurred on such a subsid-
iary fault (Figs. 6 and 13). Such an off-fault aftershock activation would
be more prominent especially during the supershear rupture segments of
previous large strike-slip earthquakes (Bouchon and Karabulut, 2008).
An alternative explanation would be that the Sagaing Fault is dipping to
the east, which is consistent with inversions of GNSS observations (Tin
et al., 2022) and microseismicity (Mon et al., 2020; Yang et al., 2024)
before the M7.7 mainshock. Although some finite-fault inversions
argued for a near-vertical rupture (Goldberg et al., 2025; Wei et al.,
2025), results from inversions of the W-phase indicates the mainshock
fault plane dipped significantly to the east near the mainshock hypo-
center (Ye et al., 2025). Note that most aftershocks are in the apparent
stress shadow of the mainshock (for either N-S striking or E-W striking
fault) (Fig. 8 and S3, and Toda and Stein (2025)). Hence, these after-
shocks cannot be simply explained by the clastic Coulomb stress changes
(e.g. Stein, 1999) without consideration of sub faults having different
strike and dip angles (Fig. 9). Instead, they are likely triggered by dy-
namic stress changes from the mainshock rupture or quasi-static stress
changes following the mainshock (Freed, 2005).
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(a) 2025 M7.7 Sagaing Fault, Myanmar earthquake
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Fig. 13. A comparison of a relatively simple rupture for the 2025 M7.7 Sagaing
Fault earthquake in Myanmar (a), and a slightly complicated rupture for the
2023 M7.8 Pazarcik earthquake along the East Anatolian Fault in Southcentral
Tiirkiye (b). The red lines mark the sections where the rupture went supershear.
The preferred direction for subshear rupture is to the slip direction of the side
with lower seismic velocity, while the preferred direction for supershear is to
the slip direction of the faster side (Ben-Zion and Shi, 2005). Yellow and red
stars mark the hypocentral locations from the USGS and TMD, respectively. The
relative locations of the two sub-events are marked as el and e2. Panel (b) is
from Peng et al. (2025).

Our observation argues for an initial ~ M6 event on a subsidiary fault
before jumping onto the main N-S striking Sagaing Fault (Fig. 13a). In
this case, it is consistent with the inference that large strike-slip earth-
quakes tend to initiate from a subsidiary fault before migrating to the
biomaterial fault interface (Brietzke and Ben-Zion, 2006; Stein and Bird,
2024). Such interpretation is also similar to the M4.7 foreshock occur-
ring on a conjugated fault before the 2010 M6.7 Yushu earthquake
within the Tibetan plateau (Chuang et al., 2023). The only difference is
that the time separation between the foreshock and the mainshock for
the Yushu sequence is about 2 h, while in this case, the time delay is only
3 s. Hence, it can be recognized as an immediate foreshock, such as the
M5.9 foreshock ~14 s before the 2024 M7.6 Noto Peninsula earthquake
in western Japan) (Peng et al., 2025), or the ‘nucleation’ of the main-
shock rupture such as the initial rupture of the 2023 M7.8 Pazarcik
earthquake) (Peng et al., 2025; Peng and Lei, 2025) or the 2024 M7.6
Noto mainshock (Ma et al., 2024). Note that almost all large earthquakes
started with a relatively small event (i.e., the seismic nucleation phase)
(Ellsworth and Beroza, 1995; Ide, 2014). Finally, the USGS- and the
TMD-determined (probably assumed) initial hypocentral depths are
both 10 km. Our newly determined focal depths for el and e2 are ~19
km and 24 km, respectively (Table S3), close to the lower boundary of
coseismic slip distribution determined by the USGS (Goldberg et al.,
2025) and other slip distributions (e.g., Wei et al., 2025; Inoue et al.,
2025). Due to the lack of seismic stations right on top of the hypocenter,
none of these determinations are accurate.

Despite possible complications in the initial mainshock rupture, the
main ruptured fault segment is very simple without obvious fault kinks
or step overs (Wei et al., 2025; Li et al., 2025). The mainshock first
ruptured towards north along the Sagaing Fault for about 100 km with a
subshear velocity (Fig. 2). The southward rupture also started with a
subshear velocity for about 100 km, and then the rupture went super-
shear for another 300 km (Fig. 2) (Wei et al., 2025). However, Li et al.
(2025) argued that the supershear ruptures started immediately south of
the mainshock epicenter. The northward rupture ended near the Singu
Plateau, which likely acted as a geometric barrier for the 1946 M7.7
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earthquake, the 2012 Mw 6.8 Thabeikkyin earthquake and the 2025
M7.7 mainshock rupture (Antoine et al., 2025; Wei et al., 2025). The
southern end of the 2025 rupture zone partially overlaps with the
rupture zones of several M6-7 earthquakes in 1929-1930 (Wang et al.,
2014; Wei et al., 2025). The arresting mechanism is more likely due to
limited prestress instead of geometric complexity. In summary, the 2025
M?7.7 mainshock rupture likely represent one end-member model of
large continental strike-slip fault with very simple geometry (Fig. 13a)
and no obvious branching or subsidiary fault ruptures. Another example
of this type includes the 1906 M7.9 San Francisco earthquake (Song
et al., 2008). The other end-member model would be the complex fault
rupture such as the 2023 M7.8 Pazarcik earthquakes (Fig. 13b) and
other events documented in Stein and Bird (2024).

Recent permanent and temporary seismic deployments across and
along the Sagaing Fault have resulted in high-resolution imaging of
subsurface crustal structures on both sides of the faults. These studies
found that in the top few kms of the crust, the CMB in the Burma plate on
the left side of the Sagaing Fault has slower seismic velocities than the
Shan Plateau in the Sunda plate on the right side (Wang et al., 2019; Wu
et al., 2021; Yao et al., 2022). Our initial observation of possible fault
zone head waves at station GE.NPW (Fig. 7) also confirmed that the CWB
side has slower velocity than the Shan Plateau. The existence of such a
bi-material fault interface is expected to affect many aspects of earth-
quake source properties, including generation of a preferred rupture
direction in the slip direction of the slower/more compliant block for a
subshear rupture (e.g., Ben-Zion, 2001; Ampuero and Ben-Zion, 2008).
For a supershear rupture, the propagation direction is flipped (i.e., in the
slip direction of the faster/stiffer side) (Weertman, 2002; Shi and
Ben-Zion, 2006). In addition to the “preferred” rupture direction, dy-
namic ruptures on bi-material interface can generate asymmetric fault
damage zone at depth (Ben-Zion and Shi, 2005). For a subshear rupture,
the ‘preferred’ off-fault damage is on the stiffer side (Xu et al., 2012; Jara
et al., 2021; Song et al., 2022), while the pattern is flipped again for the
supershear rupture (i.e., on the more compliant side). We note that the
northward rupture along the Sagaing Fault is subshear, matching the
preferred slip direction of the slow CMB block, while the southward
supershear rupture also matched the preferred slip direction of the fast
Shan Plateau block (Fig. 13a). However, there existed a ~100 km
southward subshear rupture that did not match this expectation. It is
possible that the rupture had to start from subshear for a certain distance
before jumping onto supershear speed. Additional seismic imaging
studies at a finer scale (combined with fault zone head waves as
observed in Fig. 7) can help to resolve whether the velocity contrast
could be flipped in this section (e.g., Bennington et al., 2013). In addi-
tion, high-resolution optical imagery from Sentinel-2 displacement
fields has been used to infer the co-seismic damage zones of ~100 m
width following the M7.7 mainshock (Wei et al., 2025). However, no
asymmetric fault damage zone has been inferred so far, likely due to the
lack of accurate surface rupture traces. Additional surveys from in-situ
field or remote satellite observations (Xu et al., 2025a, b, c; Zhang
et al., 2025), together with dense cross-fault seismic arrays (Zor et al.,
2025), can be used to further constrain the low-velocity damage zones at
depth, and their relationship with dynamic earthquake ruptures.

We document clear evidence of remotely triggered seismicity near
the border between Thailand and Myanmar, nearby Yunnan province in
China, and the Xinfengjiang Reservoir in the Guangdong province in
South China (Figs. 10-12). In most cases, seismicity started during and
immediately following the large-amplitude surface waves, although in
most cases large local events typically occurred a few hours to days
following the mainshock, likely representing delayed dynamic trig-
gering (Pollitz et al., 2012; Johnson and Biirgmann, 2016). In addition,
many regions are a few fault lengths away from the M7.7 mainshock,
where static stress changes became much lower than the dynamic stress
changes. However, some regions, such as the border between Thailand
and Myanmar are relatively close to the M7.7 mainshock rupture and
hence could be affected by the static stress changes. While we do not
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have the focal mechanisms of most triggered earthquakes, focal mech-
anisms of moderate-size events in this region are mostly N-S or E-W
strike slip, which would receive negative ACFS (i.e., stress shadow) from
the M7.7 mainshock slip (Fig. 8). This observation is consistent with
other recent observations where microearthquakes in the static stress
shadow of a mainshock can be instantaneously or delayed triggered by
the dynamic stresses of the same mainshock rupture (Ma et al., 2005;
Meng and Peng, 2014; Hardebeck and Harris, 2022; Yun et al., 2025). It
would be interesting to observe whether in the long-term (i.e., after a
few months when the effect of the dynamic stress is over), seismicity in
the surrounding region would match with the prediction from the static
stress changes from the M7.7 mainshock (Li et al., 2025; Toda and Stein,
2025).

Finally, we note that this section that ruptured during the M7.7
mainshock has long been recognized as a region that is long due for a
major earthquake (Wang et al., 2014; Xiong et al., 2017; Habbard and
Bradley, 2025). Although the location and its magnitude (to a less de-
gree) can be anticipated, at this point we cannot accurately predict the
timing of such a major earthquake. In addition, while the mainshock
timing might be promoted by the tidal stresses (Fig. 8), there was no
obvious foreshocks or other abnormal behaviors (at least seismically).
The lack of reliable precursory signals highlights the challenge that
earthquake scientists has been facing in the last half a century since the
prediction of the 1975 Ms7.3 Haicheng earthquake (Wang et al., 2006;
Peng and Lei, 2025). Nevertheless, multiple groups have deployed both
permanent seismic network and temporary seismic arrays across and
along the Sagaing Fault in the past decade (Thiam et al., 2017; Wang
et al., 2019; Wu et al., 2021; Yao et al., 2022). Unfortunately, none of
those temporary seismic arrays were active in 2025, and only 4 of the 9
stations in the Myanmar National Seismic Network (netcode: MM) were
in operation during the mainshock. Station GE.NPW operated by GFZ
provided a clear single near-field recording of the mainshock ruptures
(Fig. 5; Lai et al., 2025). Better understanding of the large earthquakes
requires long-term deployment and investments of near-fault zone ar-
rays (Ben-Zion et al., 2022), possibly including on-fault motion-sensor
cameras and video recordings (Chen et al., 2025; Latour et al., 2025;
Hirano et al., 2025; Kearse and Kaneko, 2025; Zhang et al., 2025; Xu
et al., 2025b) and earthquake experiment sites (Wu, 2022) at regions
where large earthquakes are due. These include regions such as the
North-South Seismic Belt in China (Wu, 2022), the Southern Section of
the San Andreas Fault (Fialko, 2006) and the Marmara Sea section of the
North Anatolian Fault (NAF) near Istanbul (Becker et al., 2023).
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Major points
1. The mainshock rupture is mainly supershear with surface rupture

length of up to 500 km, resulting in one of the longest strike-slip
rupture ever recorded.
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2. Most aftershocks occurred in the eastern side of the Sagaing Fault,
likely due to dipping of the mainshock fault plane and activation of
the secondary faults.

3. This event triggered a widespread increase of microseismicity in
Southeast Asia, some in the static stress shadow casted by the
mainshock.
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