THE INTERNATIONAL CONFERENCE ON THE 120™ ANNIVERSARY
OF THE BULNAY EARTHQUAKE:
ADVANCES IN ASTRONOMY AND GEOPHYSICS

MONGOLIAN ACADEMY OF SCIENCES

Structure of the Upper Mantle Beneath Mongolia Based on Surface Waves: Consequences for the

Western Edge of the Amurian Plate
Baigalimaa Ganbat!, Kazunori Yoshizawa?, Demberel Sodnomsambuu?, Ulziibat Munkhuu'
(1. Institute of Astronomy and Geophysics of Mongolia, MAS, 2.Dept Earth & Planetary Sciences, Faculty of Science, Hokkaido University, 3. Mongolian Academy of Sciences)

1.Introduction 2. Methods

*Mongolia is a part of the Central Asian e 1| Flow of 3-stage Surface Wave Tomography Multi-mode dispersion curves
Orogenic  Belt, ~a  long-lasted | ~ {-mai-o|||  Stepl: Multi-mode phase speed measurements , |, " = 7

s ~ Saskow et 3l 2002 _— 'l
accretlonary b in the central and Eurasian Bl g 'vo Nonlinear waveform fitting with Neighborhood =
eastern Asia. Yigsanve ,.~¢ o . . | fu »
, Q?“ ’f‘ e o Algorithm (Yoshizawa & Kennett, 2002a, GJI; Yoshizawa & ki 2l = i )
‘ ' Ekstrém, 2010, GJI) et ey |

East Asia has experienced tectonic

. = 31N TS0 19 198 116 199 2% BN W I NI Ie e
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Inversions for local anisotropic S-wave speed
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the collision between the Indian, the
Pacificc  Eurasian plates, and the
subduction of Philippine sea plates
beneath Japan.

“Mongolia locates at the border s X
between Eurasian and Amurian Plates.
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multi-mode surface waves with high-density Figure 1. Tectonic and topographic map of eastern Asia
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Checkerboard Resolution Tests Multi-mode phase speed maps 3-D S-wave Model Beneath Eurasia and Mongolia
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The main target region (around Mongolia) is covered well with dense ray paths
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Q0 120° : a depth of 150 km, the low-velocity anomalies in western Mongolia have weakened, active weslern Mongolia (Eurasian Plate) and become faster in the stable eastern Mongolia
* 10 sets of resampled data sets are created by removing 10% of the original data. |, JEEEE 0 1 2 3 4 while the castern margmal seas still show slower anomalies. Faster velocities: Siberian (Amurian Plate) at shallower depth of 100 km.
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* 10 inverted models are used to estimate the standard deviations at each location. : Rayleigh | 30.3-200s 65616675 | $55.1429s | 455.909s | 357.626¢< velocity anomaly continues down to 150 km depth. * Radial anisotropy ({ = | o) ) shows a faster SH wave speed than SV in almost the entire
Estimated errors are less than 0.03 (km/s) for fundamental, 0.05 (km/s) for 2nd overtone. |, * Radial anisotropy Most region exhibits positive radial anisotropy (§>1), part of Mongolian lithesphere above 100 km depth, except lor the southern part of the western
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weaker than shallower depth
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% S-wave speeds in the Mongolian upper mantle (above 100km) exhibits a significant velocity contrast between the western and eastern areas. 2 %0 5
*» The significant velocity contrast in Mongolia may reflect the enigmatic boundary between the Eurasian and Amurian plates. . _ B
** In western Mongolia: oY (SH-SV) S
. o 0o . ~ 1004 Low-V .
- Altay Mts: slow anomaly down to 100 km - India -Asia collision? - Hangay Dome: slow anomaly down to 150 km - Partial melt at shallower depth? g
. 150 1 Q
< In eastern Mongolia: = — N —
. A i
- Along the Amurian plate boundary: fast anomaly 200 .
=>» Relatively stable lithosphere (70-100 km)? 250 = 95 100 105 110 115 150
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