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Investigation on the temporal change in attenuation within ruptured fault zone of the 199¢
Chi-Chi, Taiwan earthquake
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Attenuation, noted as 1/Q, had been considered as a geophysical parameter related to the fluid content, temperature and fract
of the medium. The attenuation parameter related to S-wave named as Qs has more significant indication to the factors indicat
above. The damage zone of a large earthquake was often considered as a fracture zone, especially the hanging wall of a thr
faulting earthquake, which suggests a zone with possible high attenuation (decrease in Q). Earlier Qp and Qs tomography studi
revealed the feature with high attenuation on the hanging wall of the ruptured Chelungpu fault of the 1999 Chi-Chi earthquake. Tt
examine the attenuation character in the rupture fault, we further investigate the temporal variation of the attenuation, specificall
in Qs, within the hanging wall before, following and after the earthquake. We observed a decreasing in Qs within the fault
rupture zone two years following the 1999 Chi-Chi earthquake by Qs tomography images and an analysis of single-path Q
near the Chelungpu fault. The synthetic and sensitivity tests of the Qs determination were carried out accordingly to justify the
temporal variation. A Qs value within the hanging wall above the hypocenter was determined to be 157 two years following
the Chi-Chi earthquake, which is significantly lower than the values of 238 and 289 prior to and two years after the main shock
respectively, from the Qs tomography. Similar values using a signal-path Qs analysis, from events within the ruptured fault zone
to stations along the fault were obtained. The corresponding Qs values were 247 prior to the Chi-Chi earthquake. After the
earthquake, we obtained the Qs values of 158 and 318 for the time, two years following and two years after the earthquake
respectively. Considering the two independent methods in determination of Qs, the reduction in Qs of 89 two years following the
Chi-Chi earthquake in both method is significant. Along with 1% Vs reduction revealed by the analysis of repeating earthquakes
our studies suggested possible reduction both in Vs and Qs within the fault zone after the Chi-Chi earthquake. The observatic
of temporal changes in Qs after the Chi-Chi earthquake implies variations of pore fluid saturation in the ruptured fault zone. The
reduction in Qs two years following the Chi-Chi earthquake might indicates high pore-fluid saturation within fractured fault zone
rocks due to post-seismic redistribution of the fluid.
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Chemical characteristics of hot springs in Southwestern part of Taiwan
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Estimate of isotopic composition and flux of Arima type fluid
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HER /KDL DO Z BN, HiE 2 ST TR AF OFEEE L LT K SEEE N, DDA O M THIE & HUA il >
BNTV%, L LADS, ZOHMHT ZHMHIEDNIE. 5 H T 28O, 3750 B Mg ZE BB o
T 2ALANE DT REE DRI DOV TIE, 49 LEBIETIZ A>T eEZ NS, HEEICH L TE A RIKOH]
KRG DEIEDN 7 O — T v TENNETH SN, MBI ORBENENE LD ZO%, MRS BN RR
LTLE-TEZEAING, CORRBBIR TR AN TREVEEZSND, ATHNHETZ0E 5 0IE, i’
(RRIIEHR O JE 2R T, FRAYE 2R OZE) ) 5 WifEE 2 3O IeR OB 25 W 2 222 i &
BB ENTEENENNREZDIES S HRAE 2GR & UTHBRIADZRr- £ 2 ML TE 20 E 5 NS T
DICREILEIE, RELS DI T=EDH 5 (HHIED 2012), —DIF. (1) MRS Eh 2854 5 7o DICERINS N E A DL
Sk (2) HiAZ B, oY % Te O DIEEDREILMEREDORUE L FEEFBI, Ri%Icid, (3) JIIE & NI R BB DR =
ZWEEHS D ETH %,

PLEDX S HERICHTDE, ZOHO/NE7R—D%2H D EIFTHE LIchiR2 M d 5. FmliE, AEIRROERZH)
ELTEZ S, ABIRRIE, EEOBHFRMAEL ., MHIDTEDNTZ 1940~ 1950, P TOEHD S &\
—ED%E ERHZHR L TS HATEHDRWVIRRTH S, TNETEZLOWREOIIKZL &, RIFHE, #HF
M, EHR, RS20 & LA O TR D NS M EN T E 7o, RE S K UH MG OY IR DR
RS, RKDKEZ TR E LT ERLTWS I EMPLENCETNTVS, O AiikzHLcE TkERkl &
WEORT e iiA A 7 Y — & Ule, HGREBOBAUCRHE L7 a, WA Z 5 TRuh IS BIANTS 2 (L
T HROELEBRERIEN S TH B, o, AHBIRROERIC OO TIIMRFO RSN 5. BEESTIA DR A D I
ENTVD, AFXRIE, 1) 7%5E, TOMETHELZTNEERSR0NON? IOV TOERNZHREEEZS5NS
WiETRIAD T Z v 7 AE &7 ifim U BEOMTHGR & HLEMRGT 9 2,
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Basic experiments for continuous monitoring of CH3 in the field by Mass spectrometer
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Getophysmal Research of Tachikwa Fault Zone by Rn-222 and CI- Concentration in Grour
water
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The 2011 off the Pacific coast of Tohoku Earthquake enhanced the probability of earthquake in Tachikawa Fault Zone. Tc
evaluate the physical condition of Tachikawa fault zone, we researched Rn-222 concentration in groundwater, which is knowr
as a precursory anomaly of earthquake. Additionally, we focused on the connection between the concentration of chloride iol
in groundwater and fault damage zone and measured chloride ion in groundwater as well. Our purpose in this paper is to dete
suitable groundwater for continuous measurement: (1) The depth of aquifer is deep enough to reach the bedrock. (2) Wate
contains much enough radon to monitor. (3)Water contains chloride ion whose concentration is controlled by the condition of
fault damage zone.

Radon concentration in confined aquifer is supplied by alpha decay of radium in the surface of the grain. If the specific surface
area of the grain changes according to physical condition of fault, radon concentration in the groundwater would change. Th
upper edge of bedrocks, main source of radon, has a depth of under 2,000 m around Tachikawa Fault Zone and it deepen in t
west.

We focus on the distribution of chloride ion around Ayasegawa Fault is similar to one around Tachikawa Fault Zone. Low
concentration of chloride ion in groundwater around Ayasegawa Fault is affected by fault damage zone, and we expect the
groundwater around Tachikawa Fault Zone also shows low concentration of chloride ion due to fault damage zone. We usi
RTM1688(SARAD) for radon measurement, and ion chromatography for chloride ion measurement.

As a result, samples around the fault show high concentration of radon and low chloride ion. This suggests that the wel
around fault reach the bedrock and contain low concentration of chloride ion due to fault damage zone. These samples woul
show concentration change according to earthquake.

F—T—F: T R A A 2, V)RS, Rk
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Precursory Change of Radon Concentration in Groundwater before 2011 Tohoku Earth
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HiRKkFDT R, HEBONBTREEZLETZLENHZ T IS NTVS, TOHKOWZL, HhE->
T NEHIERETRICRIHA TE S D TR AWV LWV BBINAER 2 INTERD, TETEIHELEHEENSIEEA
EfrbnTuiy, ZNTEH, BELLOHEFPMEESNTNDEDT, I F/KS R VEEEOZH O IE L < FFd
HMRIEEETH S, ABETIE, PHEEICEE UGBS CRIME NIz Rk R RED, Bl HARS bz
DHETED X S BEFERLUEDIZERE L. TNEHRT SO0 T IOV Ciam Lz,

PRGBS DS R EEEX. 20104E 11 HTANSE T RUEEO FEMREED, ERE L EBICT RVl
Oy Y TEEE Nz, ZO%, LEEDT TREBIEINC S R UEEMED U, BIETIOEFEEICRK > 7z, HiIFEFE
RS T RUBEZA LD E 2 2 A I VIR 1978EDGE LA U THZH, SHllE EFET2 VS B TH T &N
il & 75 %, HERA R OZ b, 1978FE DRI ITEHMEICKE > 7205, 2 EIZ 1 F2 D) TIREEIEIIC D L
THEFBEICR T2 LR TH S, TNE TICHED S LOHIEFKHESITRE SN TOERND T, NS OHIERR
DT R VBB RIIERTHS EHEETERY, LMLE L, TSSO EERRO I—A RN TH - 5IE,
HEFRE & FIRFOIREZES 1 F2 0 TORBBEBIN L ZiHT 2 2 LN TE RV, 2O b, SR
NTWVET R UVEEOHERIOZLIIITHRTIEEVHh EEZ TV,
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Cooling history of a fracture zone in the Kojyaku granite, Tsuruga area: Constraints from
multi-system thermochronology
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W, WiEOMEBIERE, WEZM22 T g, E AN TR EOZMHEROFRI SHEENS. L
L, AT OWER Y, 222 OEEIC OV TR T O X S A2 FRIEH T Ay, Filok
5 AW LTI, WiEiSBIiF O BB A S AR S BEHERDO Y 2y b (BIZE, Ikeya et al., 1982; Murakami
and Tagami, 2004; Yamada et al., 20M8ji%7>, 2013 *°, WifEiGEIRICTER S NICKG HEY S BUKIRDIE AR (A
¥, Zwingmann et al., 2004; Watanabe et al., 2008; Siebel et al., 2009; Yamasaki et a)., ROED 7z, HIBREFM 7%
7 IU—FHRALNTE, UL, WEHLHICHD 22 BHS0ERENG M TR, RENEFIEIZARREIC
ST ENTWIRV, RITFEOSHROFIED DI, X HixZIEMITE L, A RHIE « S & FERHE TFEOM
HEDRICHT 5 HHIFFOERDRETH 5.

ARG TCIE, BEPEEILAOBRE TR S IS ThOWiEE R L, 7o viay - I v ik (FTiE), K-Ar
%, U-Pbik &\ o T BVERZANTIEZ A Ui 2k, 1GEEROHEE Z i A Tz 3l DV THIN T 5. o=
O ICTEERIC 3 72 2 A CHIIE ~ S0y yn B, Wb T A DB - B EFWIE S A Ced & LzdbE - B E
7l - MR RO NIIEN 20T 5 CEFENITHHEEATEHREZRHS, 2003a, b A5, Lz i
T 5 RE9 NWTE T LR E 2 R U 72 A SR R TRE O SRR 2 E 2. AR TS E LT WiE 715
e aBEEAR GEARIED, 1999 HICIERENTRTNWET, ALHREORELH D FLEEDLZHEITZRD SN
. FRAIEE, D WERE 2 S SRR, 2) WiEEREE D 5 1080 m BN T2 W R 2 5200 TOIRWE
Rl BT EES, 3) WiE IR S8 m OMIEICEHA L XENR, D 3 7V—T1CDWTTo T, WTalRE & fE i aad
KT, P)lar U-PbiEfR (66.8+/-1.0Ma 68.5+/-0.7Ma &)L FT 44X (58.7+/-11.2Ma 71.6+/-4.8Ma T3 H
BEAENRONT, VLAV FTE (11.04+/-0.71p m, 10.84+/-0.66p m) <& IICHEMEIIRD SNxh o7z, Thid,
#] 68MaDftha H AL, {ERAaMNIIVa Y FTEEOMBRE (2107350°C) (HEICHAIE NG X TOM, Wi idima)
HEHEELTWel EZRLTWAS. —75, 7324+ FT A (BABGRE © 907120°C) Tid, {ERd% T 50.8+/-18.5Ma
VT U TR T 28.44/-13.6Mak 5 HNMEMESNTH D, FREDFEAENKEVTZOWIE X TEHEWD, O
B X O FSTICHEAL TV B EEMEDNEE TERV. BUROMR & LTI, #ih =AU O RSB L, h#rito
LRARODEAN (RHEA K-Ar 0L 255 K-Ar ££/8T 19.1718.8Ma BHEFSENBZ D, WINOHEE A XY MER K
DT INZA L FTHANE L, partial annealingDIKEETdH 2 AJHEENE A BN, A X2 b & O NI TEE MDA
HTH5. i HIE, FTREHEDHREEEE A TMGHSRZME T ETH 5.

F—U— R WEHOFERE, 70 vay - bTw Uik K-Ar ik, U-Pbik, TTE ERS
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Chemical and isotopic examinations of Arima-type high saline hotspring water in south-
west Japan
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HAICIE 300005550 < DFERNMEEL, &< EZDORGRRE, KFZES AN ZEITObN TE /. Matsubaya et
al., (19740, Rk DkE L BEDFENALL N CHE D 5 HATOIRROLES (1) MUERE, (2) FBERE, (3)
MR, (4) ) = ZTRID 4 DI LTz, o, (2)GEARRIIETRRAZERE LIRS TKE - &
AN LI KK E R TIKDIBETHZH T e ZRB L TW5. £z, HelAhiAIZEHIER Tld 10RafEE T
RO H A FRLUTETWVWDE EEZ 5.

A (2012)1%, HAZEOIRR 60585507 — 2 ZiREAHTEN SIEE L, ME 2% AWV TR 180 DA HBALRR &
HbnAEEEMELE. coRTHOWLNTE LICI, BriIClIZZFNFh, KHIERL7zRETmE (Youetal, 1998,
ISR D2 (Hurwitz et al., 200584 5 1999)DIEIE L /x> THE D, KO EiRARERL, HEK - EWVOHED LI
RRZEEARROBEME LTS, LML, ESHEZE LICUIZERTH D128, TR DEHEMTITH BN
IKFE « BEENNALLICEE T 2 iEm 3TN TR,

Z T T, AW TIREA (2012) TORMAER KL, 7 — 280z 90887 > Lz T, AHARROEMHEZ L
Tz, ZFORHELET 1855 DMz L, ZOhh S5HARZHILIC 67 iz Bt E, ok, k3 - BEERNIALL
N OTE A XV RERE = T Tz,

ZORER, PUEPIRELERIA, B, A0 Z E3TER s WL TSI & FERICEN AT T O H Bl R
MEODM -T2, K& - BBAEFRNAKLILICE ) 2 ZNZFNTORKERFUKE DIRGHRZIMNET 2 & 1IcICEL, Tk
AEENRROEFK E Uz, YA A 2R LKREFRNAALLDOBIRTE 1 RICINRT 2 2 &h D, EFVKOMKZ &
D=-35%, & 180=5%0, Cl-=42g/lt Gt >7z. 5F TCOREEREEDEHWIRR TOKE « BBRFRINALL &K
DEDTH B LWV EFIRDOIRDFITEN, EEHIED S DOFRINAS 7 MR 1 HICHE T - 725 E O RISEE/KOH-
RRICH R D ORI Z 52 .
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