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Manganese concentration in the latest slip plane of the Neodani fault zone
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Fault distribution and activity in the offshore extension of the eastern margin fault zone

of the Fukui plain
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Recurrent morphogenic earthquakes in the past millennium along the strike-slip Yusht

Fault, central Tibetan Plateau
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The magnitude (Mw) 6.9 (Ms 7.1) Yushu earthquake occurred on 14 April 2010 in a high mountain region in the Yushu area
of the central Tibetan Plateau, resulting in approximately 3000 fatalities (including 270 missing) and widespread damage. Fielc
investigations reveal that the earthquake produced a “33-km-long surface rupture zone along the pre-existing Yushu Fault of tt
strike-slip Ganzi?Yushu Fault Zone (Lin et al., 2011a). The Yushu earthquake provides us with a rare opportunity to understan
the rupture mechanism and process of a large-scale strike-slip fault related to eastward extrusion of the Tibetan Plateau. Tl
primary features of the seismogenic fault upon which the 2010 Yushu earthquake occurred are now understood, but details of i
seismotectonic behavior, e.g., recurrence interval, slip rate, and maximum magnitude of morphogenic earthquakes, are large
unknown despite their importance in terms of assessing the seismic hazard in high mountain regions around the Yushu area
the central Tibetan Plateau.

Here, we present geological evidence regarding the occurrence of

paleo- and historical earthquakes that ruptured the strike-slip Yushu Fault of the Ganzi?Yushu Fault Zone during the past mil
lennium, based on field work and observations of an excavated trench and outcrop in July 2010, after the 2010 Yushu earthqua
(Linetal., 2011b). Field surveys and analyses of an excavated trench and outcrop reveal that three morphogenic earthquakes h:
occurred on the Yushu Fault in the past millennium. Paleoseismic evidence, historical records, and radiocarbon age data shc
that (i) the penultimate large-magnitude earthquake occurred during the past 400 yrs, corresponding to the 1738 M 7.1 eartt
guake; and (ii) the third most recent event occurred between AD 650 and AD 1100, suggesting a recurrence interval of 300-40
yrs for morphogenic earthquakes on the Yushu Fault in the past millennium. An average slip rate of “"4-5 mm/yr is estimated for
the Yushu Fault. These results are consistent with those obtained from long-term geological evidence and GPS observations. C
findings reveal that most of the strain energy on the Ganzi?Yushu Fault Zone, caused by northeastward motion of the Tibeta
Plateau to accommodate north?south shortening of the plateau due to ongoing northward penetration of the Indian Plate into tl
Eurasian Plate, is released as seismic slip.

References:

1) Lin, A, G. Rao, D. Jia, X. Wu, B. Yan, Z. Ren (2011a). Co-seismic strike-slip surface rupture and displacement produced
by the 2010 Mw 6.9 Yushu earthquake. Journal of Geodynamics, doi:1016/j.jog.2011.01.001.

2) Lin, A., G. Rao, D. Jia, X. Wu, B. Yan,, Z. Ren (2011b). Recurrent morphogenic earthquakes occurred in the past millenar-
ian along the strike-slip Yushu Fault, central Tibetan Plateau. Bulletin of Seismological Society of America, in press.

Keywords: Yushu earthquake, strike-slip Yushu Fault, Tibetan Plateau, morphogenic earthquakes, Paleoseismicity, Tibetan Plate
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Active faulting in southern Bhutan Himalaya and its application for active tectonics

000000000 *,0000 2
Jamyang Chophél, Yasuhiro Kumahara

lJoo0ooOoOoo0oOo,?200000000
IDepartment of geology and Mines, BhutdFaculty of Education, Gunma University

1.0000

OO0 2500kmd00000000O0ODODODOOOCOCOOOO0O00000000D0DO0DODODODODODODODODOODOCODOO
oboooooooboboboooooooooooboboboboooooooboobOoboooooooooboOonbo
000000000000 0O000000000D0O030kmi00000OD0O0000O0OOODONakata (19720000
0000 Yagietal. (20020 0 0000000000000 0O000OO0O0OO0OOOOOOOOOOOOOOODOOOO
goooooooboboboobooooooboboboooboooooobDobobooobooboobDobDobooooo
gcoooooOoooooOooooOoooooOooooooooo0ooboOooOooDboooooDboOoOoobo2o0100 800 3
oboobo0oooobooboboobooooooooooboobooboboooobooooboobOoboboboobooooon
boocoooooboboboooooooboboooooooobobobooooooboobOobobooooooon
gboooboboobooboooooobooogn

2000000000000 00D0OO

oobooobooboooobooobooooobooooboooobooooooobooobooooobooobooboOoooobooOooDon
1:12,50@ 1:15,000Q7 1:25,0000 00000 19880 019900 0 0000000 DOOOO00OO0ODOOO0OOODOODOOO
oooooooooobs0o0ooo0oooobo0ooobo0oooobobooooobo0ooooObOoooDOboOoooobOooo

3.0000000

obooobobooobobobobooooboooobobooonoog

10o0o0000o0o0O0ooooon
20000000000000000C0ODOO00030kmMII0CODOO0O0OO0OOODODOODOODODO0O0OOnOD 476
uboooboobooooooo
3v0fooodoooodoooo0UoooooUooDo0ooooo0ooOoOOo0OoDoOOoOOoDooOoOoDO
0000o0ooobooooo-0cobobooooboboooboobo-b0b0b0O0obOOoboOobOobobOobooooboOon
gbooooOobooooobooboooooooon

50TshokiDOOOOOOOODDOOODOOODOOOOOOD 1kmOOOOOOOOOOOOOOO0O0O0O0O

4.000000000000

000000000000 00000000000000 MainCentral Thrust: MCDO 00 00O 0O 00O Main Boundary
Thrust MBTO OO OO0OOOO0OOO0OO0O0O00OCOO0ODOO00000000OCO0ODOO0O000000ODOOO0TshokiOO
0oooOomMBTOUOOOOOUOOOOOOUOOOOOUOOOOODOOUODOOOMBTO MCTOOOOOOOOOO
0000o0o0O0000o0O00U0oOoOo00UOoO0O00OO000OUOOO0U0ODOOOU0ODOOOOOODOOOOn
00O000o0o0O000oO0oO000oooO0o00oOoO000ooOOo0o0oOoO0O0D0DOoOO0o0DOOoDOOoOoOoOoDooOOO
gooboooboboobooooooboboooooboooooMBTOODOODDODOODOODDODUODODOODOOO
gogogdooooboooboobooodooooooobobobobobbbddoooob b bbbl oL L O
0000000000000 000U0o00o00U0o0O0U0OO0O0UDOoO0OU0OO0O0DUUOOOUDOOoOOoUOo

000000000O00U000O00O00O0O00O0O0O0U0OO000OO00DO00LOO0O0DUODOOUDODOOOoDOoOOOd

000000000000 0oo00o0ooo0o0mooOgoJICAISTOOOO GLOFOOooooooooog
gooooo

0 0O O Nakata (1972): Tohoku University Science Reports, 7th Ser. (Geography) 22, pp. 39?Y&di et al.(2002): Bhutan
Geologyl (Bhutan Geological Survey ), 6,19-25.



gooobo:0b000,0bbo0,000,000040
Keywords: Bhutan, Himalaya, active fault, tectonic landform



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SSS032-P01 00:000000000a4 Oood:50 250 16:30-17:30

Jdddggdgoooooboobbbbbubbmgoooooooooon

Jogod
A new method for evaluating fault activity based on fault gouge properties -Occurrences

and colors of fault gouges from
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A new method for evaluating fault activity based on fault gouge properties-Comparison

of fault gouges in the aftershock
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We compared to examine mineralogical and geochemical studies of fault gouges in the aftershock area and the neighborho
of 2000 Tottori-ken Seibu earthquake, to establish a new method for evaluating fault activity of low activity faults. The fault
gouges were conducted by powder X-ray diffraction analysis, sequential selective extraction tests and color measurements. /
the results, the fault gouge in the aftershock area is mainly composed of illite and chlorite, and the gouge in the neighborhood i
mainly composed of halloysite. Iron in the gouge in the aftershock area is mainly contained in illite, and iron in the gouge in the
neighborhood is mainly contained in amorphous and crystalline iron oxide. Results of color measurements showed that negati
ax values from the gauge in the aftershock area indicated the presence of chlorite, and that posdluesfrom the gouge
in the neighborhood indicated the presence of crystalline iron oxide. These results indicated that mineralogical and geochemic
characteristics can distinguish clearly the fault gouges in the aftershock area and the neighborhood of 2000 Tottori-ken Seib
earthquake and that color measurements can be effective to distinguish these gouges.

Keywords: 2000 Tottori-ken Seibu earthquake, fault gouge, powder X-ray diffraction analysis, sequential selective extraction
test, color measurement, crystalline iron oxide
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Paleo-sea depth changes and tsunami deposits due to the Kanto earthquakes in Ena B

south coast of Miura Peninsula
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Re-evaluation of the Thoen fault activity in the Lampang basin, northern Thailand
Re-evaluation of the Thoen fault activity in the Lampang basin, northern Thailand

Weerachat Wiwegwitt, Yuichi Sugiyama, Ken-ichiro Hisad4, Punya Charusitj Suwith Kosuwat, Preecha Saithorig
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We applied remote-sensing technique and geomorphic index analysis to a study of the NE-SW-striking Thoen fault, Lampang
basin, northern Thailand. Significant morphotectonic landforms caused by normal fault in the Lampang basin are represented t
fault scarps, triangular facets, wine-glass canyons and linear mountain front. Along the Thoen fault, the SL index indicates the
steeper slope near the mountain front. These SL indices possibly relate to a normal fault system. Moreover, most of Vf and Sir
values at Ban Mai and Sop Prap segments are low (0.44 to 2.75 of Vfand 1.11 to 1.82 of Smf). These geomorphic indices ma
indicate slightly active tectonic area that results from vertical slip on the normal fault. Geomorphological features and geomor-
phic indices of the study area envisage active normal faulting. However, stratigraphic units of trench at Ban Don Fai indicate nc
clear-cut evidence of any recent fault movement. At Ban Don Fai trench No. 2, AMS radiocarbon and OSL ages suggested th¢
the sediments of the lowest unit were deposited between 960 to 910 years ago. Therefore, the last movement of the Ban D¢
Fai segment might have occurred earlier than 960 years ago. High resolution seismic survey data for coal investigation in th
Mae Tha sub basin (adjacent to the present trenching site) reveal that the Thoen fault is a concealed fault. Thus, the Ban Don F
segment of the Thoen Fault might be a concealed fault.

In the northern Thailand, there are six major faults that have been regarded as an active fault: Mae Chan, Mae Tha, Pua, Thoe
Mae Hong Son and Mae Ping faults. This study proved that the Thoen fault might be not so active at least during the latest sever
thousand years. More researches on the other active faults are necessary to evaluate the fault activity and very recent tectonict
northern Thailand.

00 000: Thoen fault, Normal fault, Morphotectonic landforms, Geomorphic index analysis, OSL and AMS radiocarbon
datings, Lampang basin, Northern Thailand

Keywords: Thoen fault, Normal fault, Morphotectonic landforms, Geomorphic index analysis, OSL and AMS radiocarbon dat-
ings, Lampang basin, Northern Thailand
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