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Abstract: The seismogenic fault and the dynamic mechanism of the Ning'er,
Yunnan Province Ms6. 4 earthquake of June 3, 2007 are studied on the basis of
the observation data of the surface fissures, sand blow and water eruption,
landslide and collapse associated with the earthquake, incorporating with the
data of geologic structures, focal mechanism solutions and aftershock distribu-
tion for the earthquake area. The observation of the surface fissures reveals that
the Banhai segment of the NW-trending Ning'er fault is dominated by right-lat-
eral strike-slip, while the NNE-trending fault is dominated by left-lateral strike-
slip. The seismo-geologic hazards are concentrated mainly within a 330°-exten-
ding zone of 13.5 km in length and 4 km in width. The major axis of the isoseis-
mal is also oriented in 330° direction, and the major axis of the seismic intensity
Wl area is 13.5 km long. The focal mechanism solutions indicate that the NW-
trending nodal plane of the Ning'er Ms6. 4 earthquake is dominated by right-lat-
eral slip, while the NE-trending nodal plane is dominated by left-lateral slip.
The preferred distribution orientation of the aftershocks of Mq=>2 is 330°, and
the focal depths are within the range of 3-—12 km, predominantly within 3—10
km. The distribution of the aftershocks is consistent with the distribution zone
of the seismo-geologic hazards. 'All the above-mentioned data indicate that the
Banhai segment of the Ning'er fault is the seismogenic fault of this earthquake.
Moreover, the driving force of the Ning'er earthquake is discussed in the light
of the active block theory. It is believed that the northward pushing of the Indi-
an plate has caused the eastward slipping of the Qinghai-Tibetan Plateau, which
has been transformed into the southeastern-southernward squeezing of the
southwest Yunnan region. As a result, the NW-trending faults in the vicinity of
the Ning'er area are dominated by right-lateral strike-slip, while the NE-tren-
ding faults are dominated by left-lateral strike-slip. This tectonic framework
might be the main cause of the frequent occurrence of Ms6. 0—6. 9 earthquakes

in the area.
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Fig. 1 Tectonic structure of Ning'er region
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1. Quaternary; 2. Neogene; 3. Paleogene; 4. Cretaceous; 5. Jurassic; 6. Triassic; 7. Pre-Mesozoic;
8. basalt of Himalayan; 9. Reverse fault in the plane; 10. Strike-slip fault;
11. Reverse fault in the profile; 12. M6.0—6.9
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Fig. 2 Sites of ground fissures, landslides, collapses, sandboils and

waterspouts induced by the Ning'er earthquake
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Fig.3 NW-SE strike ground fissures induced by Ning'er earthquake, red arrow

shows fissures, blue arrow denotes local extensional crack
(a) Kanchaihe ground fracture; (b) Manlian-longdong ground fracture; (c¢) Liyuantou

ground fracture; (d) Liyuantou fracture in Jurrasic sandstone
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Fig.4 Holes with Sandboils and waterspouts after Ning'er earthquake
(a) Kanchahe hole; (b) Xinping hole; (¢) Longdong, two holes
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Fig.5 Ground fissures of ENE-strike induced by Ning'er earthquake

(a) Xinping ground fracture; (b, ¢, d) Kun'e ground fracture
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Fig. 6 Aftershocks and isoseismals of the M6. 4 mainshock
(a) Locations of the mainshock and aftershocks (M==2.0); (b) 3D view of aftershocks; (¢) ENE-

WSW cross-section projection; (d) Isoseismals of the M6. 4 mainshock
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Fig. 7 A seismogenic model for the Ning'er Ms6. 4 earthquake
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