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Volcanoes in Central Kyushu, SW Japan
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Faculty of Agricultural Science, Saga University

Abstract

The MT survey was conducted to clarify the lower crustal resistivity structure beneath the
volcanoes of Tsurumi- and Yufu-Dake in central Kyushu, SW Japan. The 2-D resistivity model
obtained reveals that the highly resistive lower crust lies under highly conductive layers with
a thickness of about 3km at a shallow part of the crust.

Since the resistive lower crust is also found in the Aso Volcano area, the present result
implies that the lower crust is commonly resistive beneath volcanoes of the volcanic front in
central Kyushu, while conductive layers are found at the middle and lower crust beneath the
volcanic zone in many subduction zones, as seen in NE Japan.

The possible causes that the high-conductive layer is not found beneath the volcanic front
in central Kyushu are: (1) no water is supplied from the subducting Philippine Sea plate at
present; (2) the impermeable layer is not formed; (3) pore water in the lower crust is high-
pressure vapor. Further studies, especially MT surveys between Aso Volcano and Shimabara
Peninsula in the back arc region, are needed to clarify the cause of this high-resistive lower
crust.
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Fig. 1. The 2-D resistivity model along a line running WE obtained by the GDS and MT
surveys in northern and central Kyushu (HANDA ef al, 1992). Numbers are resistivity
in ohm-m.

— 346 —




HRELIN D KILT O T ERHIH O HESURE

HRERIUN Z RN S 2 kB E v T, FERKILEZIc v Tk, MT BlloER»E
BENTVEA, oMK TIEGDS F— DA IKELTWVWS, LHL, GDS F—4ic
& DREBERIT T, SOMRRESMEREE T VIS VB TERY, TOREER,
Rl I KT O T ERHEEE A IE S DIC T 372D, TOEFNVOEEIICH -5 5
PSR OB R, - AE 2@ 5 5T, 1993 Fic KA MT 8217 - 72,

2. FEAMDA VT a R ML

WE H) LB (B) kowT, Th oo, Wbk, $ERSEZhTh, R,
¥, 2 TRT., IhoOENEEBROT 5,54 -4 Z; (G, j=x, y), KU A, B%RD
LHICEAT B,

E,=Z.H.+Z,H, (0
E,=Z,H,+7Z,H, ' 2
H,=AH,+BH, (3)

kL, ThHHOEHIE, WINhOERE () OB THD, BRETLH 5.

TIT, Zi REEA VE—F VR - FYYLEREERS. MT oV TE, £ O
WHEPRBRSNTOEY, PIAR, [Zal?+|Zy P52 B/NE T 5 &) ICBEE RS 1
BOAVE—F VR - FYYNEZETEE, RTHIERIIZ

1.,
Oxy= ﬁ |Z xy|2

| -
Oy = 5_f |Z yac‘2

TEiZoh, MERBZOT—Fax vy ihoELNE.

1, EEETH MBI ZBAPETNTORVERET 5L, BRD A, B,
2 AN (H HyY, 1H7 (H) ROEEREBTHD, FSVRTr—TrvIvavi
FEiEh 3, CORBIKED T TR, H, IATEFG L -> THITIcHFRES e “BE
BRICE-TOAELBEDT, TOA BRI TOREBRODGEBLB/N5A-5D
BEER->, BER, A BOER, EHEENTN, A, B, A, B, ELT, KE&H
VA B, A ook tan! (B o/Auy) EBBNI MV AV FIvay Ry
FV) T, A BREREWBIENBEW, Fh, TOHH%E B RESE X7 b
(=F vy v eR7 ML), HITOREEROAMERL DT, TON—F YV X
7 VERWEIELD B,

Fig.2a, bz, Hanpaetal (1992) KR LR OS2, 1983 FELIEHA ST TIB
SNETRTOHETD, BHITZHEI12BOE S —F Vv« X7 P IVGHEER
. AR, BEARRICIE HanDa et al. (1992) E[E LU Th 545, 1993 FLIKIE T 5
7 =H8lU30 7527 24— EBAOEERVT, » Yy 7 VEBLIDTBILLT -5
EFROE. BEAH 97128) Tid, RBASOBEEATN Y P vIIFERE—FEEAEZ R
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Fig. 2a. In-phase induction vectors for the period of 972 sec. The arrows have been
reversed in direction to point towards internal currents and away from external
currents.
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Dotted lines show the areas where the anomalous current flows in the crust. A
box shows the MT survey area in this paper.

Fig. 2b. Same as Fig. 2a except for the period of 122sec.
sites.
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ME S, HERICHED 2 S % % (KamaTa, 1989). C oitiiNiE, # 5Ma LI
OFEFI KLTEHI & okl!l!u@'l’—i-ﬁk'{"ﬂlcél THffah T, Fhwiic, Kamara
(1989) 12T A SRk L & FFA T WA, Fig. 312 d LA, #IfoANEsE, o
S LM TR ED L 2o KL DR T D N TV B A8, IR O e (RYm) (dHiE A
wH Y, MRS OOIIERD bifidEd 5. 1, i ohRMhmic g, wEE -
Ak lds 2 0 A, EBREMX T IRIERSIESTEIPE 6 h 5.
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Fig.3. MT sites with simplified geological map compiled after Kamata (1992). MIL:
Matsuyama-lmari tectonic ling; OKL: Oita-Kumamoto tectonic ling; UYL:
Usuki-Yatsushiro tectonic line; AZIM: Azimu; JMZB: Jumonjibaru; YUFD: Yufu-Dake;
KISM: Kishima-kogen: ONOY: Onoya; SRGW: Serigawa dam; RYZN: Ryozen.
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DIEERBRTEEDTHA.

G-B decomposition ®f%, 2HIED MT /¥5 X — &2 E&|#ic, N55°E L EMADHE
(N35°W: Fig. 3 ® AB) kklalizx ¥/, 20&k3icLTBsn BT HIER, fE7 -
4% % Fig. b I/Rd. =5 —Y—|% G-Bdecomposition 507 4 v 5 4 v 7'z 5— (£1S.
D., \BEOEEZR L -8l & G-B decomposition £ Dl & DF) ART.
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Fig. 4. Inductive strike and error of fit by G-B decomposition.
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Fig. 5. Decomposed MT parameters with error bars (1 S.D.). Circles and triangles
indicate TM and TE responses (i.e. xy and yx components in the present cases),
respectively. Thick and thin lines denote the theoretical response curves for TM and
TE mode, respectively in a 2-D resistivity model in Fig. 5.
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Fig. 6. The 2-D resistivity model (L.C 1000 model) along the dot-dashed line of AB in Fig.
3. VF indicates the volcanic front.
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Fig. 7. MT response of four models in which the resistivitﬁr values of the lower crust
are: 1000, 300, 100, and 30 ohm-m for the LC1000, LC300, LC100, and LC30 models,
respectively.
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Fig. 8. MT response computed for LC 1000 and HUM model. The structure of the HUM
model is the same as the LC 1000 model except for the uniform upper mantle with a
resistivity of 1000 ohm-m.
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Fig. 9. Transfer functions computed for the HUM and the LC 1000 model are indicated
by thin and thick lines, respectively, compared to the observed transfer functions at
periods of 972 and 122 sec. Error bars are plus or minus one standard deviation.
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+ 2. AE0EHT, THAMTOKL7 e Y FFicik, HIEAATES WA ELIERT
R IEAEL BV EMBESHITE - DT, HIEFEE TSNP ERIREILAARE I
B - EE2 LTV AT E L.

T, SEOEHEFVTREND, K7 o v M TOSHERE BRI L
OREBBERSBHZDTH A . BRI, BSRREREATH DT, TR ORE
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350° ~750°C T, ELOHIESTIE 103~10" Q m & &\ (Karrya and SHANKLAND, 1983).
f->T, AREFNVTHE SN FERME O HAEDT 1000 Qm 3, HIEHIEZET & & 2 FHRD
RONIELBETH 5. v

TERHIER O ARG TR, ©LABEELIESICR 300 M@ RS hTw 5, FIAE,
BEM - A (1984) 13, To—MMSERELT, (D b5y FaizBEK @) Y07
4 MEED LIAATKOMEAL, O) &MY (EhtE + S OFELEHL TV 5,
—F, Fv—bOhBAB LTS OREICET S [BEFIV] TR, RBALEKS Y
5 VEBRORKMERIG TR & fu7okid, BERC < /v OERICEL Bb>Tw
% (Tatsumr, 1989). TOEF P51, K7 v v b FOFEHERICKSEFEL, EHIE
iR aagesgn, UL, WNFETRZS B> TRV DTH 3.

OB OFEREZERT iICiE, BRBBELF—-IRETH S, SHRORER K
CERIOF A EZ 510, ROL > BAREMEAIEHL TS0,

(1) EEEATR, HAAL 74V EVBTLV— 251, KIEHBEShTVRY,

W (1993) 1%, PUE—hERCE O TR OEHERIC>WT, T4V EVETL—
b DILHAHSHEDBEEL, R T Th S OBUKBIGHE LTIV alEeEd & 5 & & % 15H
LTWw3, Zhid, AR THRHMEREBKT 28R FS 4 Td 5 (HH, 1984)
EEREZBE, BEEHLTVAKLORBWIREEE, MEMATRRENSSE. L
L, 7/ <DERICRS THoDKPEELRREERE/LLTVE I EEED L L, T
MTIE, BEKUEHBEET 300 E VS AR L 5.

2) MoSLOBEBHTAEKBIERS LTV,

BlZIZ, BUER, SIEKLHE TEECE UL AREES K IEE DY, 7y v FT7—h
FU—FTELLNTVWS, BREACLVERSNEEBRAIED X 2 B AEKED, b
HHMTRERE N TWIE WA REE D S 5.

() H5—Do0EHEHE LT, THHRRICKIFELAT 20, SEOEITHY, TOk
DEHENTH B EBELONS. ’

ETAT, EAULHEAMNTS, BFEREBOEMNET O PR G ELIELS LW,
Handa € 7V & BFREE T i I MEHLIESUE 20 Q m) 2FAET 5. I Hid Shimoizumi €
FUTRLOVPEIORESNTEY, TOBUHEFEEEH FOTHMRE - Efi~v F vk
# (PREE 30-50 km) 2 SPEICIET, SUMPEHL DEET O Lii< >~ b Vo KLIEDLE
(HanpA et al., 1992) IC 2B 5 X HIKRA S, £, BEEETO MT £illd 5 Yamam-
oto et al. (1996) i, (EHIEFBICEE T OES 15-20km I8/ T 2 & VS ERABTL
5. BREBOXREED, BMBOERA MRS $RED, &y ARy BV b
WITHR T LR R > Twa T & (FFH, 1995) 25, ElKilicowvwTid, Fli
ey b 7PV a—bDkHE, hAHiAHLEIHOFRREEZEL ZBHEBHZhd LNTK
W,

ChoDREEMLHICT Bcic, BA - B, FI&RLT O SIS TR 057
R, 5T, BHIERSTHMEOFEET 2, BRYEHIR S OBRRIC >V TOFEMI
FAEREETH S, HAIE, BEEE &K LRE O THH OB EEBED, MT
BIc L 205ER, =Y bV Y 2 — £ OR[REMEEE S fod OIUNFEHHEIE T < OHBIEER
HERRNE, TN KILOBRKE, XS5IRETINOF 7 =7 ROBIFICEELEREREL
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HEAIN O KILT O ER iR O ks
T NBETHAS.

2HDELBEFBERUCHRERERORERIR, KROOHEBILE > TAESREILREHD
THole, TTIFELT, BRHOBEERT L0 TH 3. AFLO—IIIFERIFRES
OWFESE (1989) o &k - 7z, WBAREL, TV 9 EERGAEHIEH AT EFRA -
MR ES GRERS 1 199T-W20D (74 YV EVETL— b ZOBELF 7 =22« K
UWESN & OBAFR ] KBV THREL, FRENCRBEEZEVE LD LDTH 3.
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