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Electrical Resistivity Survey at the Western Part of Usu Summit Caldera
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We carried out electrical resistivity surveys at the western part of Usu summit caldera
where many faults developed associating with the 2000 eruption. The faults were found at
30" March, one day before the eruption, and formed resulting in magma ascending just
beneath the western part of caldera. A small graben was appeared between a pair of two
parallel normal faults in this area. Two survey lines were set across these fauits.

We measured apparent resistivity of both the Wenner type electrode array and the
Eltran array along the survey line at a number of electrode spacing, and made smoothness
constrained inversion using both data to obtain the resistivity structure.

The resistivity structure revealed the distribution of the resistive Somma Lava layer and
the conductive its weathered layer, which is underlain by the resistive recent volcanic ash and
secondary sediments layer distributing at the surface. A conductive zone is appeared at the
deeper part of fault zone. This may be an alteration zone formed by a thermal water
circulation developed around a magma chamber. The resistive surface sediments layer is
relatively thicker at the graben, and this means that the faults appeared in the weak zone
formed at older time.
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L7, 3 H 31 Bomiko 1 BEGICIE, WFREIHERM IR MR LB I TELE o LR UL
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Fig. 1. Distribution of faults at the western part of summit caldera (Ko-Usu
Nishiyama area) and electrical resistivity survey lines (after Hirose et al.,
2002 and added the survey lines).
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IR B EIETEE I L TLWREN L AR ADH/LN, —F, Tt 7 BBES| Tt
FTEARICH U B EIESUEE I RE S & o T(WEREFS, 1987), W5 o BARES| TRIZEL,
WHORBTHEREH TP a4 > P 23— 2 3 2475 Z Lic & D EL »IEEFRES TR
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(a) Apparent resistivity of the A line.
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(b) Apparent resistivity of the B line.

Fig. 2. Apparent resistivity section along the survey line.
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Tk (BREEJ5 1 & AT I RESTAZMb T 2 1858) 2K 5 Bici, ABIC HMbBikIC & 250l
AR 2 KTCA > 3= 3> (NH, 1993) 2HWE, ok, AREREICLSH
HEHEE DB T IVEHERR 2R/ 2 BRI L VHIEHE L BAT 2 L) ICHEEZBIET 53D TH
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SEEAL AR R ¢, ABIC (Akaike’s Bayesian Information Criterion) # F\y, Zi1#°
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Fig. 3. Two dimensional resistivity structure.
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Fig. 4. Difference between measured apparent resistivity and computed
apparent resistivity for the resistivity structure model.
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Fig. 3(a)ic/R L 72 A B 0#ER i, BEMIE 10 m TRAEHMRE 120 m ¥ THEL T 375
BEDH D EEZ LNHEE 140 m F TONES RS 2L 2, WETRESE, BEI0mAE T
BE~ET Om DEHIEIEL L »>TE Y, ZOBRAKTHRAIN T ZWE L kIR
KM TH A ). TN, FH TR MM R505, W 250 m Hus L ) T,
ZDOTIZ 100 Qm LT HEE 20~30 m MMEIEHIE A S, 150 m s L 0V P TIELS 70 48
BHFR LS, ZOTORE 60m F TICIIEHE Qm U L@ g E 7973 5. 250 m Hisi &
D VRT3 2 OB AR S B E 60~80m AL THAFH L THB Y, HNBmEEEEILN
5, T & D EEIE, 100 Qm LI T KIIESLE 25045 L TB Y, BERILE THOWBIFLOT— 7 (K
B -, 1999) 2BFIcT 5, ZNRNRBENTICOMTHMIH I A THL LHEES N
5, HEFBEICEbLs TWADTINREICH T KA S 5L EZHZ L TES,

NSHBELEZLNIERIENEIR, FOLEORI20m M 2HEICREL > TWE, 2D
B EEfic Ro A KIIESEIX, BEROP CRILOMEAIZHF LEZ B EHTE 5, PEll
T 2 DERIETE O LI IEFRES R o505, T, URZ 24 o TwTHE
DHFEDP L HE L T2 2522265 TEB L, F, BULZZT 23 60H LW
BETHLUERELD Y, Z0E4A, 1663 FEATHEB L 2/NERBEGED—REEZHZLLHT
2%, LL, 2ZTlE, SEOBATY 250 m A1 & 350 m AT 2 ARDI3IZEAT e IEKTE (R
ENVHHED, BEIFEED) 125D 77 —RUDPTEREN T B, DL &L LD &
FHELTWEEZL05,

FOEREREOE S 16T % 200~250 m oo, BBEICH~NEL 2 Ic B E TR
EHTH D, /2, 250 m M3, 2000 SEEEK TTERMBOMBEICHELSL T, -7, 2
OARIAEST — IIWIG LB L TR I N TCW B EEZ N5, 2Dk ) Tt Qm LT oK
WHERLY — > BEKFIC L VBB FHEA THWEY =2 ¢ EZ2 5223 TE 2, BB TR
Tl dH 375, 350 m M THEIIEI Y — > AT RS ), =2 b 2000 4Bk THIE
PCELMECHLEL TWE, ZDLI LY~V »H/REL-> TV, 27D LRI sk
EERERITHEMCL->TWbEEL LN 5.

Fig. 3(b)icRk L 72 B HIf T3, BB 5 m Th - 7200 THIEFHEEIZ, ANEOEHFNOB
E0mETELE, ST TR 15m F TOERBERHET Om D EOEIESE TH ), T
DXMPRRL ZRMEFEG & E 2 b5, 15m BUTF i, 90 m st & 0 6l ¢l ® Om Ll kol
EHEA D 20 LT, 100 m HA L 0 EHCIREBE Om DT ORMESE 96T 5. 20
TN L AL TIREE Om DR 5E T 2 0icx L ¢, Bl 100 Om LT OEHIESTE A
SAT 5. 90 mAHED L DR TIE, AR R HIEROKE W/ —2 535 ), BRI RS -
T3, ZOFGIENEILR ARRTLRONLEHESIE L ERTIL0T, NMRBELEZ L
N3, ZOLEDEENEIZZOBILE & %2 T35, Ul & BRI T2 DEE VW 5E ) THEM
hHs, Fi, AMEZOLCHECEMERE D), AWRTH 77— odh L Epiic, #
B IR 2H L INERBESSAET 50 L L0 DTSN EZ b b,
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IS THRE % 1T - 72/ NEBRPEINC TE Wi 1L, ROWIE & L Cid 1977 FE 0B DBEITF
RE3NTELT, 2000 FEKNBICRERINZ2I0TH S, ZoMEIR, LAY LTS
ELTRBKHFIC L 2EEHVEA TR =D HEL, FIRBHENLLNEEZDLIED
TE5L, MAOBIZ TELNBICHE > TEKY Eh-> TE DT, ZOBBHER Y — > 5
ERENIZE W) FRELH S, BELIT- LRI A L 3FLUEEBL TWENT, Fv
WM CEEF RO REC A UL, TOTMERELH S5, LarL, HRMENEHRL VEWE
HARHUE % KUK HEREE & IR T U, £ DTS S E th -2 stk ), 4
[l & FRRDMGHLUBID L FEEL T 72b D EFEZ LN 5,

1977 FEOE X TIE, w7 <RAEFILOE T ER Lz L#HESNTEY), AEHIL, £
W, KREFRZHUGAEREICEV 2 UFEoONE»HBL 72 (Katsui et al, 1985). 7z, IEHED
R R R R LW B L T %, Ballestracci and Nishida (1987) Tit, = DWifg
DHEIAEE S AMT I X DFNTBY, ZoRICE 2 &, MG TIZ R HE g
I 5>TWBZERRLTWDE LI, SHEROBRE L TEEROEW A GAT 5 —
Y EEZ TG, —F, - (1984 ik, 54 K—n—54 K-V EBEREEIC L ) #EAD
POABRIHILEZ EBNE 4 KD E TOREIREEZRL TV 5, 20U & 5 & 1977 FRA DB
I BRI B ClHRIESEIIR DS mdT - T b, 2 213 1977 4 5 1982 £ % T T
WADBEKADH 27225 THY, iz, BRILEAXPOBBIcTHLNTWEDT, KILHEH
NPT DBAEEZ TWD, Ay 5 10 ELY Bk - TN 7z Ogawa et al.(1998) ¢
b, BHRHILE TOREETSEERALNSE. 2ok iz, KUNUTESICEAICE-> TTE 2
iz, 7 >nBEAICL 2HBREERIC L ) EREN, TORBIITROEN) EICL->TnbEE
Zoid, FOMEZFANLILICL), 2 /DB AREZDELOBKRDFGEREIHET
E5ThAHY.

FEENL 5 TEHTHLRBOTHICZEBKY L > TETWE EEZ L, XUDTHIE
BRI - TIERE LK, ZOEBEL--TWwbEEZI LIS,

VI % & &

2000 SEHBRAK LA ORE, INTEA LT F OWEEHC TE 72K OHED M TR IC DV T~
R, DETL S HEL LMY, ETFIw/ s bR L TR 212 & ) BiE8 L 2 Theb S
b2 EERLE. ZOERICEIBKOLERLHERIN, 20 ) LMEIBOKOBRICE > T
BrEZILND, TOLS A THEEZMLAICTI L0 ), BADBEOHEER L 2
HAEDTFHRH T RAENEEAR L HET L2 LA TE LD EE L LN, BEEBREA,
IESE R ME E L CERTE 20T, MBI L 2 RBOEBHOZILEHRT 2 200 HA
BF— 5 e REETx s, BERBYEZ A2 LI0LN, BEOSMESCTREEY HlICEL 5
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NBEDT, MREUZBENA7 — MG L TEBICHET 52 EHVEETH 5.
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