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and geophysical data for extraction of subsurface thermal and hydrothermal anomaly areas —Examples
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Abstract: In order to clarify the situation and origin of subsurface high temperature anomaly in non-
volcanic area, the middle northern part and northern part of Tohoku district, and Chugoku/Shikoku
district are selected as the model fields for this case study. The distribution maps of topography,
geology, subsurface isotherms, Curie-point isothermal depth, seismic hypocenter, electric resistivity,
and P-wave velocity were collected and summarized as input data to the database for 2-D and 3-D
visualization. After digitizing, mutual correlations among various data are investigated. Major results
are as follows. In deeper part, subsurface temperatures are generally higher at back-arc region than at
fore-arc region, and also those of mountain regions are relatively higher than of plain regions for both
back-arc and fore-arc regions respectively. These deep thermal features are correlated with thermal
gradient, gravity basement depths, Curie-point isotherm depths and P-wave velocity. In shallow part,
subsurface temperatures are relatively high in Quaternary volcanic regions by the high-level heat
sources, and also somewhat high in plain regions by cap rock playing the shield for underlying hydro-
thermal convection. These shallow thermal features are correlated with thermal gradient, hot spring,
electric resistivity and P-wave velocity.

Keywords: subsurface temperature, heat, hydrothermal convection, thermal anomaly area, geology,
seismic hypocenter, magnetotelluric survey, Curie-point depth, P-wave velocity, visualization
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Fig. 4 Correlations between geology and Curie point isothermal depths in middle northern part of Tohoku district.



O - HOERPIER 7 — & O F AL X B B BRIk O R (R2EIE D)

(1999) #& MW L 7=, ZH 6 OCHkTIiE, MRl O
HO-OIZEEOBFHFOWRE T — 4 (VUSHEE) %
INELTED, IFFEBICHRAESREhTHWE, %
2T, MO T -2 AL, ZhE S koTdE
F—RIZEWB L=, ML b — 2 hE - TUE
MW T74AK, gL G 113K TH B, 22T, it
IR E N R AE & TSRS -5 km £ TO MR 2
THAOFEIZ L DRD , Zh & 3XTCBIET — 21k L
7. 2ok, FMFREH650 C (F o) —HiliE e
R5E) A48 A BHEERIZOWTIZ650 C—E & L7,

L2 L, OS5 MmIZwmY e 578, ZOT7—4
Yy P DA TIIR GBI O WGy & KRBT & &
W, 22T, k2 - HEREHEE T -2 L.
5k, TiEF o) —REE%E650 CEEL,
F o) —HERmA650 CEBBLIICT—4+1y b
AR L. HRmIZOWTIE, 15 C—EEREL,
F—=2ty FEER L, ZOXIICLTRDZF 2
Y —RBEIC K AR TSR, B OBiHEE HIE A
S LZRE LD IRTELS KD SN, ZOHK
R AR AR ETEEIREL TWDE 20 EE XL
5N 5.

P bXy, BiHEET— 2, %20 - iSiRm g
F—= 2 KROKRREET — 2 &3 754 )L L, 3KTTHbIE
T — 2 EAER L 7z,

3.1.6 EE9#

mE T — 2 e LT, BRI O50 m X v
YV aDEET - 2R L, RGO T — & &ML
72, Ak, WHBHHEDIANDT, F— & %250 mFERE
DB RN | b B R 1 IR
3.1.7 PHREEBETH

RAINEA2 (1991), #IFEA (1999) <Ti&, #iti sy
2 P X B O B PR IS R Y) 2 R [T P s 2 R
LT3, ZZTmENdsfE i, FPHEE I
g5 T (% THEL) OHAE2RILTHARLTEHE
D, ThzelHw7,

- -
—

3.2 BIAEREFAMREICLDT -5kt

I - B UL 2T VAT — 2T —AXR—= 2|
gkL7z. ZZTHWET -4 X—21ZG% Base (¥ —
A —=NR—=2) Thb. ZTOEMITELE - £E (2004)
IZHH L THBDT, ZZTIIEWKTS. ZOF—4
N—Z&EFCTHERIEA # — DH{§ETF — % 288 L
7o F 2V — HERIEE S &S T — #132K00D
HEf T — 2 (x,y, BEE) & LT, MTHIC & % HBigdHT
G3An, Wl T — 2, PIBGEEREE I3 3 RICOHER T — &
(x,y, z, FMEM) £ LTENRZFNEHL, Gk Base
DXLV v Xy FHERETa Yy 2 —F— & (TR,
=RIEY v B M) DL 2 IR AT R IR
BEH T -4 (x,y,2, ¥ =F 2 — F) &L TEH

L7,
BikT — 4 & GhBase D W] HALIEEE 2 VTRl
LU, HAEDF — 4 % e L7z,
3.2.1 WHEREXLV-ASEEEEFIHTOLL
BARKNCHVE X & F 2 ) — FERI R S A A X
TERALMI LA, 20—, B ilide s
& HARMRALE T IS, 2 Oftho Hbigk T e
MRS 6N 5, L bR THMMIZELS B- T
WARIHIE, IRERE2SEFZONAEVD T, B
TS RS HRIER A DR ELE BEbh 5,
3.2.2 HIEH (EFE -5 km), ¥, BEREAGT RO 2
—mEBEmRES O
WAk, B, BESAA KO F 1) — SRR
A &/ Wi X ETEA L, MU 2. EIES A
EOMBEAERZ7Z2HIZ, & 5210 km (W bIEE
-1 km D) TRAELZEFESEE IR TS, F
g7 EALH0s (CSMRMhEg) &5 FINH 5 TH
LU BREEE, wIhd PPk TRAE L Tn
% . FKHB - SEHH 5 km {502 D XGRS LA H D I
FIEAHTH 5. AAWHOP IR RLTARS E,
B -20 km DR O B M 3HISN B LN DD, &k
PICIE o) —mlEEm & FITFEM L TS, 72,
FAHH Bt o 0N OO K E5-20 km {35 12 13058 46 B I Ho 4%
PVURBFAE L, 2O F AR -10 km (XTI BB IE 50 Al
LT3, —J, aFIIETOE-40 km ~-30 km i
VOB EAEE A A AM L TW S, 2 OfHRIERE
DATHARTHE RIS ISR L Tw 5,
3.2.3 BE(EE -5km), b, BEAGRPF1U—
AERERES MO
5 &6 MICIRE, W, IS AR F 2 —
BRSSP L X Tz h EhEAL
MUz, Wiz 7 ey b U220 A0, i
OFEAEHM20 km IR THAEL 28 D AR L T 5,
FHRAEA S E, AR E ELEBIkL7a v b
DORRPA TN L < OHENFEL TWDBE T L
AL ND, —J, =FEEFERETOBIF, KPET
L— D AABICHE L -2 THh 5. T IRE S
i, Kz oy b &I, il s <, S s
Ll EoTn3s, FeKDOAA Wik L, ATl
26 FKMB 7 E2hT T, TREAY LD ERL
TWaZ e, R, ZNEICHD XS ICBIEASERIC
BAL TSR DEARNS.
3.2.4 lEHR, BE(B5-5km), R RVCEEREIHD
pold
JOHCHL, W, M, BIERSAR Z& T X K& N [X
TENTHEALNILLZ, BnKic7ey b LR
P, W O R AL 20 km P2 B AE L 28 D %
L TWs, &2hlicAas e, EE 5kml NLD

Ak & FARPT A IS B3R & e, A-AT I



WEGRAETFUMS 20084 ZE59%& F1/25

G % Base
(Area Map)

50000 |

AREA NAME : NUMO3
TOTAL WELLS :2
CONTOUR LEVEL: -5000.00
Center : (10000,0. -40000.0)
Zoom - 1.00000

WELL-CU-AIR [deg.C]
(TEMP/3D-8)

6.00E+002

YOE+002

3.00E+002
2.00E+002
1.00E+002
0.00E+000

Y (m)

———  ELEVATION [m]
o SEISMIC (2000-2003)
———  CURIE DEPTH [m]

-150000 T -
-1 -50000 0 50000 100000
X (m)

5 gL T P ALE oS (BEE-Skm L ~UL) |, WO, BIESAAROF 2V — RSRERE MO (BRI RSO
+10km CHAELZEDETT Y ) .

Fig. 5 Correlations among subsurface temperature (-5 km asl), topography, seismicity and Curie-point isothermal depths in middle northern
part of Tohoku district. Blue dots are hypocenters occurred within the depth range of indicated level2=10 km asl.

G kBase
(Section)

Elevation (m)

CURIE DEPTH [m]
o SEISMIC (2000-2003)

L PRI TR NN TR SN TN (MY SAAY ST S N S TR S Dy Lo
L] 5.0F4 1L.OES 1.5E5 2.0ES
(-1000000. ~24875) Distance (m) (1200000 208875

F6X AL S AL O I, UMK OF o) — SRRSO X . (G I AA W) (G5 % o i ]
20km DIETHRAE L 728 D 5H48) .

Fig. 6 Correlations among subsurface temperature, topography, seismicity and Curie-point isothermal depth along A-A’ cross section (Fig. 1)
in middle northern part of Tohoku district. Blue dots are hypocenters occurred within 20 km width from the cross section.



O - HOERPIER 7 — & O F AL X B B BRIk O R (R2EIE D)

X T A F 1L LU O SR 2 iR & £ TIA2 -

T BT, FRH S 5 305 4308 & B CE bR

PUSAEIB £ TS > T 5,

3.2.5 &R, BE,PHEEBERUHF O (51
R A-A’ BTE)

JEHCHL, T, P RS T O & Wrifi (X |- T
ALXHL7Z, 22T, PIREEOEEEN LD
LAE%TEREL, BERTIIFHIDELS, HBRT
W & D v, B 10 km LR OIS S5 AT & Pk
AT 5 &, AR AR, Fgil g 2K
< PPHE AT LT, AT IR A< P
BOREEDENE 2 B B .

3.2.6 ZRETAMEICK B3

BTN ERIE AT & F 2 V) — SRR 5 & =K
TTAMKE U CEA LN L2, £/2, #ZEEH ME
EAMDAMIZONTE | [HRIC XA M e LT
EALMHLAE, ZoRIcXksE, v — L LD
HWEARHBRNED L <&, FlTids ) —
AN (650 °C) &b FAIZ, AIIVHITIE LAIC T
ELThafdmrEnohnsd, ZhdhEs gl e
2 85 A3 I T AR X A IS BRI T, BT TR
BIRTHZZILEREL TS,

3.2.7 457E HhIE O Wi E R AT

AL Ok 7 g v RO BURE A MG 5 7
Wz, BRI 5B ER 28D e L HE AT 5
At (1R B-B’ Wrifi) (IS DOW KT — 2 OH
B AT -7, Kkihz vy Mid, 1 BIES T L 5
2SS LICHEY 45, ZoWnmfiE Tid, it
F—2IFHE ARSI TOWEVWEORIHTS Z ik
TEXWV., ZOWmRISIH-> T, MELBE Mm%
BEL728 D& Rt Al & UTESIITRT. ATl
JH G, RIS SR A R R U, R -5 km DL IS
FEFENR SN 5, BRI O 6 4 2512
FTAUE, ZORRHEIZEAMGENICBE L Tw» 5 E
YD B, —1, EERTIE~ s~ LRICEE S 5 ] Rg
YD & 5B (-40~-30 km L) BRSNS, FBL
fHEICEW T AEHAA RGNS, ZholckL
T, BRI O 2 WIEEE R AT T, 3Rk IC 2 gt
WHRALNEEDD, Z OB TIEE IR A LfFET
RoN/XS BHEVERITZED Sk,

4, WAL G ALERD T — Z 4L T8 - # 5

41 RET—4

WHEL 727 — 23 b AL L bk T 2 0 T,
T — 2430 LR YT I3 B3 5. =771,
Ak TP EO AL T — 213, BUfEO L Z A
R 6 v, —JF, RO MRERE T — & AR
RTh D (HEFEIZA2, 2005) RRAAMGT — 213, BE

1EH (2001) EBRID (2005) %, HiHAIEiEREIE A
(1999) 2B L 7z, £ 72, BiE» (2003) 12k D4
E L NLOENEEE T — 4 PMEK S TW50D T,
AWK TIE, BHREE AR T -2 LTED L
MR R AT

4.2 FRINAEREFHRIEICKD T — 253kt

FUEH T AEEB D B Ek 7 — 2 & | G Base D AJ fALH%
BAEHWTZRIER VY = RGO ERAEDLEERRNET -
7. BUEHTAEES TR AE L 2 A R IR o, Y
RiE - JERALE K O A-A” O E X F 2K RT &
BOTHD., F—aN=2{L LA b HTEIE3.2H L
FtkTH 5. LT, &7 — & % RG22 f5%Ic
DVWTHET 3.

4.21 WERRUMA

FEIRNZ TN T, B & (ZERX) & Fmix
ETEAL.

422 BEA, X2V-ASRERES G RUEES
1 D3tk (B 5-3,-6,-10 km)

10N, WRE A (B -6 km) , & 2 Y — pi il
TR OBE A& X L cEA LML, &
TEAAREBEE L NLO EF2kmXBTRELZED
AR L. o) - AERmEE b7 ey oW
ST -10 km K 0 7% <, AigIEl Tl B IC R < X
D KR ADE CHEE- 14 km g L 5 5. 20 & 5 & fd
ML, HWEROWEREEZRML Wi EEL LMD,
423 BEAGEEHEBRESH O (ES-3,-6,

-10 km)

WP A & EIIERIE AR & T X L CEA Lt
U7, B -3kme -6 km Tld, = JJFREE H
79-0.75 km & 0 WIS THIZIZ B & 2 5 Tn
5. —J5, EFMVER P -1.25 km X D RO
THET 2L, kil 7 vy b OFEHO E3EEEE T
FZ B (B -3 km T 100 CRUE) 1240, o
EACFE 3 A I (B2 & -3km T 100 “CLLT)
Lo TW5, ZHIFENIMBERE COREIZETO
ENDHBHILERLTOS, FLKOFE R E
WTE, ZOKTE2HRAND ZENTZS.

424 PREESM, MERCRHFAMLBEONIE (ES
-0.5,-1,-10,-40 km)

XU PO Sy A, M K OO E A S m X T
HALUNLL 72, BEE-0.5 km & -1 km O 35 Pl g
A, VLR At cEsdE ch |, HiRF
W AR CGHE Th 5. —JF T Pl R
FIIFEE-10 km THEE LI & EACFEBP TRl A2 E R
R E5ND . FEE-40 km TIREETFHR FICFEFH TR
WEFEILRD 5N, JNHH L T 2 RE 1
5NB. IN5DWERE, v 7 v RS & %
BT Lo MET 3L, v v L AR ERE Y &R



WEGRAETFUMS 20084 ZE59%& F1/25

=120000, 2000}

0, -120000, —200000

BT AL RACERO T 200 km & TOFRF L F 2 ) — ESFERE O =200 WX (MH L2 5).
Fig. 7 3-D diagram showing seismicity and Curie-point isothermal depths distribution until -200 km asl in middle northern part of Tohoku
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3-D diagram showing 500 °C isotherm and seismicity distribution until -100 km asl along north-south cross section (B-B’ cross section
in Fig. 1) through the Hanamaki hot spring in middle northern part of Tohoku district. (downward view from southwest direction).
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Fig. 10  Correlations among subsurface temperature (-6 km asl), seismicity and Curie-point isothermal depths in northern part of Tohoku
district. Blue dots are hypocenters occurred within the depth range of indicated level®2 km asl.
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Fig. 17 Correlations among subsurface temperature (-5km asl), topography, seismicity and Curie-point isothermal depths in Chugoku/
Shikoku district. Blue dots are hypocenters occurred from 0 to -15 km asl.
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intervals).



WEARADIHGS 2008 4F 598 H1/2%

MRERL TS, 72, (KHIEPURIZFH UL AL
IR D HEEB & FE KL ORI IR SN B, wiE
I ER THIE B O MR A IR SIS L, BT
0RO MR HE RS R (MEE K ) (2
g 5.

9) BEVE S A A S M NIEE & 7L — IR AJAA BT O
HWEEITHEICX & h b,

10) Mo IR A b S T o ) — R
WO LRI B0 LT, diE - YE
TIRIFEAEDNF 2 — HHE R FEEIEICHFEL
TWw3, ZORKIZAHTH 5.

11) IS A & & OB, AU T It E
TRRA400 CRI#EDFEMME XL TE D EFE L O
T3, LarLEMERELTARSE, HFENE
T Bkm A2 520 ~30 km % THEIA L AL Tw
5. RS A EE S AN FERME S 20,
L7=h o> TEIRERE UTIIER TR 2 EE
TAHZELEHHETH S, 72770, WIKEIR-> TAS
RN BOBIENMO FIRE TIRAHEETE 3
% e FET 5.

12) {575 -10 km L )L T O ZEE Pl 8 5 I w8 i3 e
AL O R E 2 EACEEICEE Y S, HAR
BEOREL TOBHEE IFIF—-HR LT3, Zhi
FIRKIL FE D~ 7 <D TPHBERMENL U
22 EhbHEMET 2L, IR TO~Y U v RRAEE R
LT3, 72 SARLEST TRHBHE ZD 57,
B S -5 km ~ -20 km 124 72 0 EEC I L T
AL TS, ZHFES-10 kmfHEOES~ 7~
25 DERFEDS FHLTVWBEREAREL TS
RN EZEZONS, L2ALAENRL, 20X EH
ERF AR 23RS O B R AL O R & R
WML TWBTF—2idfEoh gy, LA, ik
3 T DR DR E AR OB I E L b > T
5LEIO6N%.

13) HAbis )5 DR -10 km L XL T O IS P IRGH i 3k
wikix, kihza v FrOFIMENZIALS B 5h 5.
HARE OIS, ENEE, WD, #iis-F
Wizwonsd, —J, Kz vy b OwiiHcsl
S PR 2 IR EE AR & N B HURIINIA TR T d
. gV ALY, SRRV, Wb E
MBS 655,

14) FAGHb A 7 58 O RS WL 2 E R TS LR I
60~90 ‘COMMEAIAFUZAML TS, F 20—
SR RS SIAFIZ D72 5 THEF 8 km PAik & .
72, HE10 km O PHGEE DIRENIAL B 6N 5.
ATE U 7z AUy 0 AL E &3 RAa D, 2Ot
FHIMI O IR TH B, Lo T, Th
50RO ERFIZIESEIC L > TR E N DT
3 < RE A S O FEEGRE (BRI 2k >

TR IhzEELILNS,

15) HALHL TG A P37 O 8425 AR R T 360 “C i
DWRBEPIRFIENZ AL T0D, ZD XS KR
ML, Th 5 ORI o iR AR IS
KoTHELN TR EDTIT AL, HEiEBMEc
o CTHHBAN ERLTETWA I L ARELT
W3, EOE GRS RAMEREEZE LS &h
TEL., T, BEMTOREREROERE (W
SR IXEREBIF LIS A D & O 2 B AN b B
LEIoh5.

7. SHDEHE

EFOMEE LT, RHAINZE R L TRt s
e &bz, WH AN Z R L CTHE - UEZER
L7z, ZHUS Ko THARIEO RN 5 # G & B 5
FZfEETE . LA Lars, HARYIEREKOIL
W) 5 BELE O oAl & K 0 MEFEIICICIE S 5 2012,
DUF OIS OB P EN 5. N - FiERl 2 &7
Z UMM, o H ASIACEE O ACHEE 2 i o H AR
RO HER - EH ST TORG TH . Th b OISR
DREIEMA 2 Z T, HAISEKOFNR#HZ K

DMFRIICHE S 5 Z L ATREE A B, —T7, A
DR #2920 & h 2 REEEH AL B RS <, Al o 4x[H

TR D EIE % F R U 72 LT OB IX [E A O g
DTNV REL £ 5.

2003 ~ 20054 DO XA L TN 6 DT — X DE
B - TS K o T, ERERO X Wik & B O B A
WMOMEAIETE 2. Zh b ORGHIIABAE 2D
PEIREDF - BUKO AR OIETH > 7. —iix
WS, A O s & 0 RN 2 R S B
U, WREEOFIE A3 & 0 R 7 S 287 N B 5
ZeEAOND. WL st T 300 m IR & A1
LT3 Zens, ML RRTHE L CidhEa
DHEHINFE S VREB O X i~ D 2 BERTfll 3 #1220 BRE &

5%, —J, BESTOEPBEAMIZDONTIE, KD KK

LA O BErH S, DT, BEHEIX
TOFE A dtE xSl 5.
© JEIR T OURSRAKRM F KD < B kT OB Rl

- HUHFRERRR b L — = RABRIC K BB AR BRECHE

MRS & W7 U 72 U O 3 K AR BOH E

- X LT B ik o A AGINE

CEKME A E S IS B 720 O K Y A

- WERUEI AL B R P A B 12 K B KAKIRENDE
at Al

SR L T B RO L E IR O BR

- a A KOG O BET

- 2B D PEIR R 3 Al D B st

© SRR AT 2 M R S RS A (P, S T)

At



O - HOERPIER 7 — & O F AL X B B BRIk O R (R2EIE D)

D Feat

CWHED XS IR TOTE M RO DA O
Beat

AR RAERRO &S SEimoi T, F
T e &5 HAADORG

BB AT RBIREUE AR O T B2 WRERTA,
BHEE —, KEFROERL 5%, RUTZEOM2EE B
HYEL LM axy VAHZELE, $77,
L VA N R S e AN SO ) B =
HELTHZELE, WCEL BLP L LT ET.

- -

X
REBLAT - I — - I H-0)) - adF &
I GE - RIS Z - IR - KIFEGA - e 4 Hkst -

BT (2005) =R lbiBohE % 4805E L /- it
BE T R T 0B, B K B2 22 i i
&R, no. 279, 125p.

R BRI A i FE R (2004) 2 - BUK O R BEEAN
FIRICBT 2 MeEt. () ESERARATTZEAT it
Pl 3 IR R ST 28R T, 145p.

JE - e A B A i B A (2005) 2 - BUK O R ZEEEAN
TFHIZET 2 BE (202). () BEEHTRA B
ZeRT BB IR BREAT AR, 184p.

JE - Iy BRI A i B A (2006) 2 - BUK O B2 EEEAN
FIRICBT 2 BT (2 03). (Ol) PEERANRE A 0F
JeRr HRE IR BRI ST AR, 236D.

RO - KWE - (AR B - SRR (1991) b
WA S A= HALH ST 0D K LoD VEE RS & PR
BOJERME. ki, 36, 197-210.

fREEREA - MR - B k- SEIE—FE (2000) T
ER s D KA SR DT & e+ 5. HT it
Bk, 22, 37-44.

B RETEA - SR BB - RIS - R fiE -
VEREFISS - B % B - TR - S HEE — (2002)
T L0 3 D b U ARG 3 . s #E R 22 BA 5K
42T 4F-4, no. 45B, 571-576.

RG] - BAND) M (2005) H ARG - $LR 540X
KU —% (5528K) (CD-ROMIR). MEZEFMiRA
WFZeir B AR A v v 4 —  BiEE X, GT-2.

ALt 5 A (1986) i fROALA M & R EE | 55
1-3%, W= .

BgyiE K (2003) HAOEDHFEAEN - FEL 0
hb 0 Al 2R, 68, 21-30.

g ARy — BB - JIG AR - ATNE— (2004) W T — &
Z O 7= RGBS AR AT T TR 0 J8 T BRI
FERET- R 1542 R RET 0 iR 5 & [ 8 - Bk o g
FRAMF 212 B B Rt PESETIRAR AT ZEAT M

Pl 28 s BR E AF 22 01, 71-80.

T A — BB - )15l - ATNE— (2005) MRS — &
Z O 7= RES R AT Tk, R 0 J8 SRR O
P 16 4F- 8 R REif oS & [ 34 - Buk o g
AT B B RET (£ D2) J, B ERATR AT
Foit PERE BRI AR, 92-101.

A B - RACRZEEFS - 1l 2] - FISTEA - B i
(1992) HA K OB #N & - F 2 ) — )FE
. 500 5O 1THAME 7 b7 2 (5 25R)
15, B EAAL AL, WA

HARZE O EMEZR B2 i (1996) ERIHIA 2 v
Ca—42574 2% HARIEOWE CD-
ROMM. MVEFHRE RS, gk 24k,

KENEA (2002) FEHAOBES(ZEERKE. HTI b
Bk, 54 no. 38, 82-90.

FRITE— (2005) JIRAELEIZHED < U E T - R
PEFCHETT BRI B 2 Beat. T T 0 78 R BR R A A%
T 16 4F- 5 RREA e S 2 [ 24 - Bok o sz 85T
fili Fy: 2B 2 ME (2 02) |, FEERTR AR
P b PE IR BR B A 22 R, 47-59.

1998 4F-FE g K AL A MT 7 — 2 PR E 2 (1999)
AR MTEIC & 2 TR R RS b E (8
). Conductivity Anomaly #2545, 19994
%, 6-13.

PG - EIE - ROZ KR E (2003) A
T LA M 0D R A T 0 2 78 AR 3k D U AR B ME 3E
Conductivity Anomaly 752, 2003 4F- G SC 4 | 40-
47.

ARG IR - BV IR R - KRS (2001) 50 54D 1H
PR B IS &, RRERIE X (31-5) , VB
A, 126p.

FAER - iR (2004) F— 2 RX—Z - ¥ 2T 4
Ik B HE - IR 7 — 2 OERADYE — K
eyt 7 pEs ool —. IR, 55, 399-408.

Tamanyu, S., Sato, T. and Kato, M. (2006) Subsurface
thermal and hydrothermal characterization based

no.

on geothermal resources map, drill core thermal
gradients, Curie point depths and hypocenter dis-
tribution -Examples of Tohoku districts, Japan.
Jour. Geochemical Exploration, 89. 389-393.

FH B - R SR - A FH B0 - RADRZEFS - MEFH S ] -
E] A BROEER (1999) Bt T — 212
KB AAROHEABMED T 7S84 v, Wi A,
50, 457-487.

I 3 - ZNVAREERE - KRGS LA - B JC R - A bR -
SR — BB - g 3R - A A E] - ([ AHIE (1997)
Fow b7 — 2 MTk & D HEE & 472 DU [E Hb 7 3R
O T KPS . Conductivity Anomaly 25
2, 1997 Gm 3 H:, 158-165.

=



WEARADIHGS 2008 4F 598 H1/2%

R HESR - THrh W - kB IR - R ORZS - i HH B - UM G R S R 3 & ER - KlE Sy, ARk
My E] - bl A - BREEER (1999) H A S 4%, no.27, 14-21.
MR ABECX . 1:3,000,000, HE AT

KM - hEE— - RA)IEE (1999) HLH T D 3K (%ZfF 1200841 H 28 H ; 5B 1 2008 4-2 H 7 H)



