Offset ancient city-wall in the Sagaing fault, Burma (Myanmar)

— Plausible slip rate and historical events
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. o Offset City-Wall
ThIS study focus on the southern Sagaing fault in the lower Burma, where the latest

destructurive event is the Pegu earthquake (M = 7.3) in 1930. Buddhist documents from N
ancient Pegu record 34 strong earthquakes in the past 2.3 millennia.

We found its fault trace cuts through and offsets an 440 years old ancient city-wall.
The city wall's age is indicated from the descriptions in Burmese history. The offset on the
city-wall is 6 m after accounting geomorphologically for the differential sedimentation.
This result yields a 14 mm/yr approximate slip rate along this right-lateral fault, which is
close to the rate estimated from previous GPS and geolocial studies. I

The number of earthquakes involved in creating the 6 m offset is currently unknown.
Candidates include historical earthquakes in 1582, 1644, 1768, 1830, 1888, 1913 and mEE e

1 91 7 C E ] Paleoselsmlc excavathnS Wlthln the anC|ent Clty may We” yleld eV|dence Of d IS- A (Central) The ~ 1 m remote sensing image of the Payagyi ancient city. The rectangular-shape in the image is ~ 2 meter height city-wall. The Sagaing fault trace is cut
though the middle of the ancient city. The southern edge of the ancient wall is damaged by the major road and agricultural activities, where the Sagaing fault
. crete Offsets that we will be able to ascribe to SpeC|f|C |arge ea rthquakes IN the historical Fig. 4 is intersect with the city-wall there. The photo interpreation is shown in the left figure. Yellow dots are the Total Station survey points in 2008 summer across
the fault trace to estimate the displacement. The result is shown in the right side. The base image is extracted from Google Earth™ and Georeferenced by
) (Left) Photo interpreation of the ancient city. The earth-made city-wall is shown in Yellow. A small channel flows west to east north of the ancient city. It generates
the flat topography in the western block and slightly incised in the eastern block of the Saging fault.
(Right) 50 cm resolution DTM inside the ancient city. This DEM is produced from the field survey via using Total Station and resampled to 50 cm resolution grid.
I Fig. 3 Sagaing fault near Pegu and 1930 event It shows the offset city-wall in the north and one offset channel bank in the south. Note the width of wall is not equal in western and eastern block, which
indicates part of the wall in western block is covered by the sediment. Contour interval is 25 cm. The restoration process of the tectonic displacement is
, ,’ o < Color shades present the earthquake intensity in R.F. scale in shown in Fig. 5
I &t 1930 Pegu earthquake (M = 7.3) from Brown (1931). This map
| I indicates the possible location of surface rupture. Color circles
Q Paeagyi are the survey points of this study. Blue is the liquefaction spot, In order to estimate the amount of offset on the city-wall, we use the forward simulation to model the differential sedimention in eastern side. We first minimize
' | Gray shows earthquake story from elders. Yellow is the survey the vertical displacement in two block via sutracting the height of fault scarp to the eastern block. Fig.5A shows the substracting result in 50 cm resolution DTM.
location. The possible 1930 slip distribution is shown in Fig. 8 Fig.5B, demonstrate the result when we fill the sediment into the sink. The fill-up level is assigned to the elevation in the outer edge of the city-wall in the western
block. After minimized the elevation difference between two blacks, the width of the city-wall in both side beome similar to each other, which support our idea of verti-
I N-S trending ground cracks extended to the north and south. cal displacement.
1 L No noticeable road / paddy field boundary displacement. Fia. 5
\\ N\~ 9. The Fig.5C and Fig.5D shows the result of restoration for the right-lateral displacement by using 6 m and 8 m offset. Our result suggest the total displacement on
h'tt ‘\'\, | v the city-wall is 6 to 8 meter by using only the topography evidence. This result need to verify via the field excavations, which is proposing in the Spring-2009.
ID agong\DD O I Ancient city-wall (N) was broken during 1930 pegu earthquake.
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right-laterally.

Detail shows in Fig.4

Railroad twisted slightly (near the fault line)
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show in depth and size. Various of background seismic gap appear along the major 4 Village was elevated after 1930 Prgu earthquake rate (Vigny et al., ). All of the measurments are smaller than the CAB spearding rate, 2 | 1930 Displacement? T
active structures indicate potential seismic patchs in this region. Small displacement in village which suggest _the spearding rate is changing from center to the edge. Simlar situation is 0 Iy - !
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Indo-Australian Map showing maijor structures in SE Asia after Curray (2004). The black arrow 1 l/ Ground crack in 1930 Flg- 3 Geomorph0|oglca| dlSplacement on Sagalng fault ACknOWIGdgement
shows the Indian plate motion rate relative to the stable Sundaland black (Socquet et. 32rér;qtﬁ2ﬁ2't§r;‘l’§o";'i‘ii” Fig. 8 plots the distribution of the surface displacement along the southern Sagaing fault.
al., 2006). The GPS study suggests~ 23 mm/yr of Indian plate motion is absorbed in during raining season. Measurments in Blue are from Tsutsumi et. al.(2008). Red are from this study. Our result We are specially thanks for Yue-Gau Chen in National Taiwan Univer-
0 250 500 1,000 1,500 km the subduction zone, and 18 mm/yr in the Sagaing fault. The orange arrow show the (Right) suggests the northern termination of the surface rupture in 1930 Pegu earthquake. Also, sity to lend the Lecia Total Station during the survey in 2008. We also
____ m—_______ — direction of full spearding rate in Centr.al Andamar_1 Basin (CAB) (Curray, 2004). It indi- 0 4 8 16 24 32 West-facing fault scarp the measurment suggest the max displacement in 1930 is < 5 m. The geomorphological appreciate for the help from Dr. Win Swe, who has the expert knowl-
cates the upper bound of the slip rate in the Sagaing fault. R ] 1km Min. scarp height~10 cm marker didn’t show any sign of the characteristic displacement, which might result from edge about the Sagaing fault

the southward porpagation of the delta.




