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ABSTRACT

On March 28, 2025, at 12:50:52 PM local time in Myanmar, a powerful earthquake with a moment
magnitude (Mw) of 7.7 struck near Mandalay in Upper Myanmar. The quake lasted approximately
85 seconds, with an epicenter at latitude 21.996°N and longitude 95.926°E, at a shallow depth of
10km. A second earthquake of magnitude 6.4 followed just 12 seconds later. Both events occurred
along the Sagaing Fault within its fault zone. These quakes caused widespread destruction across
central Myanmar and were followed by numerous aftershocks, including a Mw 5.1 quake on March
30, 2025. A detailed study of these events is essential to understand their seismic mechanisms.
Fault characteristics were investigated using satellite imagery, seismic data, fault plane solutions,
and active tectonic assessments. Findings show that the epicenter is located near the Yega Inn
tectonic lake, a pull-apart basin formed by extensional faulting and minor strike-slip motion.
Resonance amplification in lake-bed sediments contributed to the earthquake's intensity.

*Corresponding author: Email: hhlaaung@gmail.com;

Cite as: Aung, Hla Hla. 2025. “The Supershear Earthquake (M 7.7) in Mandalay, Myanmar on 28th March 2025”. Archives of
Current Research International 25 (6):473-78. https://doi.org/10.9734/acri/2025/v25i61291.


https://doi.org/10.9734/acri/2025/v25i61291
https://pr.sdiarticle5.com/review-history/137697

Aung; Arch. Curr. Res. Int., vol. 25, no. 6, pp. 473-478, 2025; Article no.ACRI.137697

Keywords: Earthquake; remote sensing; tectonic lake; amplification; sedimentation.

1. INTRODUCTION

Myanmar lies at the convergence of two
continental plates — the Burma Plate and the
Sunda Plate (Socquet et al., 2006). The Sagaing
Fault acts as a dextral(right-lateral) strike-slip
fault and transform boundary separating these
plates (Curray et al., 1979; Le Dain et al., 1984)
To the south, it connects with the Central
Andaman spreading center, where ENE-trending
ridges are offset by NNW-oriented transform
faults (Eguchi et al., 1979; Chamot-Rooke et al.,
2001; Tsutsumi & Sato, 2009). Spreading in the
Central Andaman Basin began around 11 million
years ago, with active seafloor spreading since
4-5 million years ago (Khan & Chakraborty,
2005; Curray et al., 1982). The Sagaing Fault
trends roughly 351° (N9°W) and accommodates
movement at 30 mm/ year, with a 27 mm/year
northward component (Curray, 2005; Vigny el al.,
2003). Much of the motion is absorbed by en
echelon fault segments within 3-5 lcm-wide
transform valley (Nielsen et al., 2004).

2. TETONIC GEOMORPOLOGY OF THE
SAGAING FAULT

Extending over 1,000 km north to south
across Myanmar, the Sagaing fault is marked by
sag ponds, pull-apart basins, pressure ridges,
and scarps. Geomorphic features were
interpreted using high-resolution topographic
maps, SRTM-DEM data, Landsat 7 imagery,
and aerial photography. Fault segments display
en echelon patterns-right-or left-stepping —
and the fault is particularly striking in satellite
imagery due to its linear, well-defined
appearance. Fault interaction has created
both compressional and extensional zones,
leading to normal faults and localized
seismic activity. ENE-WSW transfer faults
connect the NNW-SSE trending segments,

forming tectonic basins and uplifted zones.
Understanding these geomorphic features is
essential for evaluating seismic hazards in the
Sagaing Fault region (Hurukawa, N.,

(Fig.1).

2011)

Fig. 1. Satellite image showing location of Yega In (lake) on the Sagaing fault
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Fig.2. (a). Location of Yega In on topographic map (b) Satellite image of Yega In
Showing the lake with bounding faults of strike-slip and normal fault

Table 1. Information of Tectonic lake along the Sagaing fault

S.N Lake Location Fault segment Description

1 Indawgyi 25°39'N-96°20'E Right-stepping Pull-apart basin
2 Indaw 24°14'N 96°07'E Right-stepping Pull-apart basin
3 Hti-Chaing 23°45'N-96°08'E 2 Right-stepping Sag pond

4 Yega 21°58'N 95°58'E Right-stepping Pull-apart basin
5 Kabauk Latitude 17°N Right-stepping Sag pond

6 Zwe-gyaik Latitude 17°10'N Right-stepping Sag pond

7 Shwe-Dan Latitude 17°27'N Right-stepping Sag pond

3. TECTONIC LANDFORMS ALONG THE
SAGAING FAULT
These basins reflect zones of extension
between en echelon fault segments.
Earthquake initiation often occurs at fault
segment tips and propagates along planes with
accumulated stress. Historical earthquakes
show that repeated activity has expanded
these basin, and will likely continue doing so Fig.

(2).
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Historical earthquakes correlated with these
basins include:

e 1930 Bago earthquake — Kabauk Inn,

e 1839 Ava earthquake 1956 Sagaing
earthquake 2025 Mandalay earthquake —
Yega Inn

e 2012 Thabeikkyin earthquake — fault gorge
at 23°N
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e 1949, 1991 Tagaung earthquake—sag
pond at 24°N1931

e Kamaing earthquake — Lake

(Table 1) (Aung, 2011).

Indawgyi
4. ACTIVE DEFORMATION ALONG THE
SAGAING FAULT

The 2025 earthquake near Mandalay was
particularly destructive due to supershear

@)

rupture_ where fault rupture propagates faster
than the shear wave velocity, increasing ground
shaking. The quake affected a 400km zone along
the Mandalay-Sagaing-Naypyidaw corridor, with
widespread structural collapse and human
causalities, supershear rupture- where fault
rupture propagates faster than the shear wave
velocity, increasing ground shaking. The quake
affected a 400km zone alone the Mandalay-
Sagaing-Naypyidaw corridor, with widespread
structural collapse and human casualties.

v

(b) —

Fig.3. Landsat TM images of the Sagaing Fault. (a) A mosaic of satellite images of Sagaing
fault zone along the length, showing tectonic geomorphic features developed by differential
motion of Sagaing fault. (b) Line drawing of the Sagaing fault showing structural features at
different location along its length The fault can be divided into 3 parts of upper, middle and
lower, based on long-term geomorphic and structural features of the fault zone. In the upper
part, these segments are as follow (from north to south):the Indawgyi, Indaw, Htichaing,
Thabeikkyin ,Singu and Yega segments. These segments, each 50-180 km long and a half
kilometer to 5 km wide are linked by step-overs or bends with 125 km long. The satellite image
shows a series of tectonic lakes developed between these segments: Lake Indawgyi, Indaw
Lake, Singu sag pond and Yega Inn and many other features in the northern part of Myanmar
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5. DAMAGE CAUSED BY
EARTHQUAKE

THE

The Sagaing Fault displays both extensional and
compressional step-overs, contributing to the
formation of pull-apart basins and uplift zones.
Segments range from 50-180 km in length,
separated by 125 km-long bends. These regions
show clear signs of seismic amplification due to
graphic effects like scraps and sediment-filled
basins (Mark & Muhammad 2010). Empirical
models relate fault length to earthquake
magnitude. For example:

log (L) = 0.066M — 2.83 (Utsu, 1961) log (L)
= 0.66M — 2.83 (Utsu, 1992)

This implies a 100km fault segment could
generate a Mw 7.5 earthquake. The Saging Fault
comprises at least 15 segment, many of which
have ruptured in the past century, making them
critical in hazard assessment. Satellite imagery
helps delineate these en echelon segments,
indicating zones still accumulating strain. Yega
Inn, the epicentral region of the 2025 event, has
now released this energy but remains a high-rish
area due to clustering of epicenters. Between
1929 and 2012, eight Mw > 7.0 earthquake
struck different segments, emphasizing the
region’s seismic potential (Vigny et al., 2003).

6. CONCLUSION

The Sagaing Fault is a major right-lateral strike-
slip fault demarcating the Burma-Sunda plate
boundary Spanning over 1,000km, it is capable
of producing large earthquake due to ongoing
strain accumulation. Remote sensing and
structural analysis reveal complex tectonic
regimes, including extensional pull-apart basins
and strike-slip faulting. Segments of the fault
have ruptured repeatedly over the past century.
Earthquake generation along these segments is
tied to the accumulated stress and fault
geometry.

Special Note: Data and quotes in the manuscript
are drawn from news agencies, reports, INGO,
NGO reports among others. Thee provide a
comprehensive picture of the quake’s timing,
strength, damage and response.
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