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Wide-band MT Survey on Tarumai Volcano, Hokkaido
—2-D Resistivity Analysis—
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We performed a wide-band MT(Magnetotelluric) survey in and around Tarumai volcano,
Hokkaido, Japan. MT survey is useful in clearly defining the resistivity structure related to
volcanic regions. The MT data were acquired over a frequency range 5.5x107*Hz—320 Hz.
Applying the remote reference method and manual editing process, we obtained the data
from 14 sites. Groom-Beiley’s decomposition analysis was applied to the tensor impedance
data to estimate the direction of the electromagnetic strike. Subsequently, apparent resis-
tivity and phase data of TM mode were inverted using a two-dimensional MT inversion. The
resulting model coincides with geological layers and reveals a conductor near the sea level
below the summit. The position of the conductor is in accord with the hypocenters of low
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frequency earthquakes and with the electric current source of self-potential. Therefore, the
conductor may suggest the existence of the crustal fluid mainly occupied by hot water. In
near future, a denser MT survey in the crater area of Tarumai volcano is required.
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METIL (EE 1024 m) 13, ZoHXBEICH 2EEES L UTESEEE & bic, IHHLT TEK
BICHER L 2B ANLVT I KUT, ANTIOEERICABEL Twa, IHANVTIREETE, B
RRBIID H VT 7 TR B ) BRI E VIR e B> T ), ARG KRFTAME B L
T2, BRILDIMEIORESIT, WHO—H THEZRTH 555, ORI T BREK
BETHY, FOESIWERS00 m B EHEIN TV, HEIRICIRBEESRO S NT, B
LB THMW 2 SUERLBALLEZ LNTWS (8, 1972).

MAETILIZ 1978 4E 5 HOMEk 2 E & L7z 1978—82 DTGB UMIZBAR TH - 277, 1996 £ 6 A
B b BB IBEUERLL, F—AERAR TOESHEEIRRERE -2, 2512, 1999
EITIE F— AW O TOBAEE»ERILL 2 LIRERSASE, 1999). 2003 £-HBihiiE
(2003429 A 26 H) iz id, HENHEALBELS L T2 L RENARERBENFEL 2 (FIL
134p, 2004) 137, F—2BWEEKILEY SHHENIERESHEML, EEES 25 TH 5L
Rz2 BBy HES Nz (FFEIZS, 2004). ZNHDT Eh b, BREIUOHT TCORBKRDFE
R, HAKBL XOMBNFEEIFLEL TWB I EPEL LN, BADLIEHIIZ, BERK, £
wbﬂ#&:iofﬁ#k§<ﬁm¢émﬁ,@mM@ﬁTmﬂﬂwmﬁ#ﬁETé&Tﬂm
WIERHEEZEET 5 Z L ic k> TERIEREBRE L ORIBTE 2N H 5. HE, %D
kI T Magnetotelluric (MT) #:#%13 U & T 5 IWEHBERESER I N, ZD % TR
CBRRARDFELBEET 2 &2 SN ERMIERNBBIFET 2 LML ICEN TS
(811132, 1996 ; Fujitaetal, 1999 % &), KN BIF 5T K3, <7/ vRENOR LS L
TKRELBRER /e KELABROFERE L2 L0, =/t TAkONEZMLZ L3
X%l BELZERO—DOTHD, ZHZEhrbH, HEHBEREIXNLNEDHOWHRELMS -
T, BRLT7o—FTHdbEEILNE.

N F TIABRIL TITh Nz IES RS BRAE Tlk, KOBERNTHOBREE (L3, 1984 ;
IREX ARG, 19991k, KOREOHTHE m F COHIETBEEIF LN TS, LarL,
COWS I CIIIHBARKDOELE 2 RT & ) L EHIESEBERB I N T, BFfiisy
(1995) 1% HIRBALOS A 22 & B ERELZ R OB 2#HA 500 m E#EL T, =
& ) REBICAR s B S N A RS D 5. £ 2T, W RERIIIOMT 10 km £E
FCHORIEHEREL, WKBB L UCBKRDEEDFE, T/, KIUMHE & RS
EDOBEAE LT 5 HIT, RHE MT i & 5 ISP SRE» /L 72,

A TIL, 2004 4F 6 ~ 7 RICATb N2/ MT HEICOWTHE L, WHEITE L CiTo 22
2RTCA > N—2 g 2 k- TS N WIEHREE T 7 I D CFEN LR ERT.
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Fig. 1. Sites of the M T surveys on Tarumai Volcano. Solid squares indicate sites
observing only electric field and blank squares indicate sites where both
electric and magnetic fields were observed.
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BRIl BWTHOEFB MT B8l % 2004 F6 A26 H» L TAIBEZTH 14 Hlfich7z»
TEBL 2. XHHNT 7% £z CIBRIL-RRAEE—BEEFENT7A Y ICEXT 2HKREZREL,
MBETLTE 2 Y 5 LR - BEOEEHN 10 km O Eic 14 SR &E2EEL 2. WEAN% Fig.
1z,

RIZE X GPS THI#E & N7z Phoenix Geophysics #:81> MTU-5 # 8 &5, Pb-PbCLE®, A1 >
Fryarafez@EAL, 320—0.00055 Hz Mo 40 B#Eic oW TES 2 Ko, BE 3RS E
BYORIE# T2, Z 2T, Sites 100, 101, 107, 109 @ 4 D HBE & Tid B -85 5 oDl
ERAT- 7205, ZOMORE TIIEE 2 A DAZWEL, BB OW UL LER4ATEN ) b 1 8
DT —F TRFESR, 72750, Site 107 122V TIRBEXREROIEICH D Z EPFREEEZ &
N3/ 4 ZXHELBEEERETHIHEASCBMEGL < vz L2, RN » bHL2 T -
7z, PEIZ 18 1 00(JST) IzBHfAL, MADH B2 WIZRLHNY 10045 12: 00 DMK T L7, & -
FFZ /A APV EEZ bNBIRENT—FDARERATLHZ L #EZEL, 1HE»LTH
Michle> CHIEEBVBR L2, 78, 4 HOBSBEAACBY UIBHAEHEE IO THIE
772,
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LR g TRONTT =213, /A X8 w181 00—F 9 : 00, JST) DT~ DA % Mt
BT e L7z, BT — 224 DDBMAMD ) b Site 109 DT —F A RIFTH B Z &
5, BHEDLDBRE S OMHTIZIE Site 109 DEEET—Z 2 EHT A Z &z Lz, 51z, Bl
BHEOHY /A XegET 5200, ELHEBREAKRBMERFHHE L T 5 ILRIBHSE O
BT—F%FALT)E— )77V 2B E L. 22T £— ) 7 7L ZME LT,
2 DOBBAIC BT BB ERFOEEIF—TH b LI EEND ki, BHT—FHTh
B2 KD, I -V AT DBEELTFNEBLLTA Y E—F Y ARFHET L LV
FHETHS (Gambleetal, 1978), F/2, T—F&2WEL, /A XDEVEBRTENT— 5 #FH
Lawz el 1HUEDWEEZIT> 2HEIZDWTIE, A7 PVDRS » X2 74T\,
T—FDEDN LR R - 1z,

MT 8 Tid, HENES L ORI,

EI . Zx.r Z.ry Hz
<Ey>—<Zy1- Zyy><Hy) (1)
EVIBEREELS AL I L ERALTWS, 22T, EBXUHIE, 2N FNEEB L URES S

L’ xtiitf‘ﬂ%)ﬁ?ﬁ}, ylifﬁfﬁjgﬁiﬁ}%iﬂ". if:, Zxa:, Zzy; Zyz, Zyyti/f =T AT VINE
IS, FRETHOL > E—F > 252K,

sz=#|zxy12, Pyz=#|zyz|2 (2)
¢xy:arg(Zzy), pyr=arg(Zyz) (3)

DBIRRD & ZR LD BIr 1T B 02y, 0ve B & WEY - BEHONABZE by, Pua? BB EAFME % K
iz (Fig.2). 22T, fIZAERTH 5.

Fig. 2 12/R L 2 REMBROREIZ, £RATHEEL TH 9, R0 HiEfio 1 Hz B ETRES
L, 1 HzPATI2% % & SL0RIZH 555 WINCEL Tw 5, fiffid 1 Hz BLETIRIZIT 45°
ZRoTWEH 1 HZ UTTREHCEL T3, —F, ayB L Py DSHCEE L T4 5 &,
KF I dLEE @), IUTHPEER(D), BEEEHNCID 3 DD g — AT B 2 kAR S, LEREGR)
T3, R IERE L MO xy, yr DTSRG &R BEEIC bz - TUTIT—BL T 5 0icsy
L, WIEFEROGTIE 0.1 Hz LUT OB B RS AT L 2wz 27 » M ams R s h,
IARIE 4 R EBITITF LR E LT3, Rl HIEBIIRHC Sites 104, 140 TR 7Y v F DR
FEARE S, BT, B 10 Hz UF CHBRS ORIEF R - T3, HBEMRO
NS DREL b, HBETILEL M T IEGTEE 12 IRER TIE 1 KIDHEE & A% 575, IWTHEEED
BLUEBEMORB T 2K TLE WL SRTOBELZFH->TwrEHEZ L5,
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Fig. 2. Sounding curves of apparent resistivity(upper) and phase(lower) at all sites.
Circles indicate the component of xy while squares indicate yx. (a), (b), (c)
show northeastern, west of summit and southwestern area, respectively.
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AVE—=F AT NONBEAE 1 KTCHEE OGN Z0a=2,=0E % Y, FEXSABST
DRI Zy=—Zy b u B, —, 2 R IRTTEEDOEH LA v E—F RTRHEREICL - T
AT 2%, BERZEEREI LI LI, > TEBEOWEFMICBITF 24 E—F 2T VL
PEHETE 3, 2RITEENEAIL, T idyihBRESANER (LT, #mMEd3) &—8T
52L&, Z0=Zyp=0,Z20yF ~Zyeb 0D, TN E, BRIEITI2DOOMN L 72E— FizaBE3 N,
B EME—BTL2E—F2 TE®—FLwvn, BgrEME —KT2E—F2 TM E£—-F¢&
Vo, BIZIE, 2 RIeEENEMITy B E—KT B EE, ZuhTE £—F, Zouyt* TM £—F 0D
A>E—=Fr2thsh, EBROWETRT > VY VONARSPEEIT0IC LI LIZTEAE R
$, 2 RITET 24T 5 BAIC BT, ARG HR/NS & 2 HEICT > vk [lEE & & T %
179 O —HBTh 5. K Tt Groom-Bailey decomposition ##47 (Groom and Bailey,
1989) iz & ) &R sk, &R E 2 &z kM (regional azimuth) DH#EE 24T - 72. Fig. 312 1 decade
ZEDRBWEFICOWT, &R A D regional azimuth # 5L 7rw—X - 54 T 7T L %25RT.
ZITHE=XFAXTTLLiE, 100 ZENHMIEDWTDEALN 7T LTHE, v—X+F
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Fig. 3. Rose diagrams of regional strike directions determined from Groom-
Beiley’s decomposition analysis. The diagrams are grouped in five frequency
bands each decade.
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Fig. 5. Induction vectors of real part for fregencies at (a)0.1 Hz, (b)0.01 Hz, and (c)0.001 Hz.
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Fig. 6. Sounding curves of apparent resistivity(upper) and phase(lower) at 12 sites used for the
inversion (TM mode). Squares indicete observed data and solid lines indicate model
responce.
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DRI, IREEE DA ER B T BN EIIC L > (B EBZIENERI T4 v 7 - T}
ENGRA—F L L CRBICBTTCE22LTHE, ZODI—FTIITME—FE TEE—Fn
T—=F2 %AVl a At A= HETHEL, TM £—FIZF TE €£— F L) i
PUBIE D BT RE IC X L TR L IEEZRT (B2 1E, Jones, 1992) Z &2 5, ¥HI#T& L
T, TM €— FOR»ITHIERE X CHD A %2 A7 & U TR L 72, 408 (2 100 Om 08
KibE L, 41 Fv—rarda2sick )V RBBgEL#EL. Fig6ic TM £— FoR»iTH
B L CAHOBEME & HEENO LB AR, BElE L HEEISBISTBBTRhR (—&
LTwa,

Fig. 7124 3= g VB L - THB L N2 2 RTGRIBRE T A2 57T, WIEHEEIL, X5
IS ABOKELREEETH D EEZ LN, HELLEIR, F1BIE T~ EEmEN
500~1000 Qm FEE B HEHE, 8 2 B2 300 m~#4KT 2 km I2AE T % 10~100 Qm &
IV TH 5. B 3BITMEET 2~ 6 km ICfEET % 50~500 Om DEHIEFE, K TENE
4 BRZERITH 5%, BEAICR L2 5~50 0m NMEHIERE CH 5, 2ok )iz, EEIuE
BWOHBEHREEITIB L Z 1 RXTNEAEELZ L TW52E2 505, Mz RE, B2ENWL
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Fig. 9. Comperison of sounding curves of apparent resistity(upper) and
phase(lower) at site 140 by replacing the low resistity block with 25
Om (TM mode). Squares indicete observed data and solid lines
indicate model responce.
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1 BOSELENEE, EINUBLUXSALT 70XIERYOKERBICEML, Bbiok
RS DTV EE 2 LN, B2RBIE, & 58400 m Eo EERE & #2000 m ENT
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ik L v, EIEIE, ILHFMEICBNTAEL L 1800 m B E TRIFEZRIH T
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ELT, ZOBFEBTIRAUEENZ DX ), HrviEIBKCL - TEEL, BNV EEL Y
BTHLN TR EET NS, 4B, K- BE 2000 MT £ 7 v—7 (2002) # 2
KEHAERET NI BT, XBANT ITETD 10~20 km 4HEI2 B 505 1~10 Qm DIEHIE
HRNERETHL LEZ L5,

UTHE T OEIER 7 2 v 7 0mElEERhr (WEF—-2BAO®ET 0~1km) T, 2003
FHBTHESIC BLES LU TROKEEREY»HERL, ZOBEEHNB L £ 8 AL 5HIUTHD
BAEETERILL 72, FiliZd (2004) F s DEFRMEBAOREIC, BKEF L L M5
WA BE S L, 2 D14 8 B CEKHIBEI L THEAFEICE -2 &L v ) TREEL2 L T 3,
—7%, ERIh (1995) 13 BREA (SP) oo s b HBRE L RE L 2T VEHE 24TV, SPO
FREOBRIFENORS 2R 500 m & BAEL - 72, 20k, SP O R LHED 5, BRED
BRIICKRE B b3 <, BUE LERNILTIOEBHEE m fhE $ TRAKEA»E L T B L HEL
T3 (BH, 2004). REER 7 oy 70 LERERIT, BKH400m TH Y, SPh» 6 RED 5
NzBKERABO LR EFELL TW5, NN Eh s, WENBERETHLL L » 2K
W 72w 7k, #kEEETHHBRREDTELZRL CWWEEENS L. LarL, 2D
BEESH 72y 70 MT 77— 23HT 22D T L LELREETIZ v & vy TEEED
HaH, 2T, BIHER 70y 7 OLIEH 2 AROLER & 121ZF L v 25 Om ICBEE L 72K iIcfB
LNEMT VAR Z%FEL, BEF = v 78477, B& LT Site 140 I2 BT 2 HEHRD
He#e % Fig. 9 icRd. RN 7 2 v 2054 5354 (Fig. 92) [JBENE & sHEfs & E
PS> TESC—BL T a, RIEH 79 v 75 E L e vwigéE (Fig. 9b) 13 7T i
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