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Abstract : Magnetotelluric (MT) and gravity data, which were taken in the Shimokita
Peninsula, northern Honshu, Japan, were analyzed and integrated to interpret the deep
structure beneath the peninsula, where many active geothermal manifestations and
hydrothermal mineral deposits are present.

A resistivity model was derived from the MT data along a profile traversing major
geologic and gravity features of the peninsula, using a two-dimensional inversion tech-
nique. A gravity basement model was obtained with a three-dimensional analysis method.
These two models generally agree with each other very well. However, the gravity
basement is deeper than the resistive layer in the western part of the profile, while the
gravity basement appears relatively conductive around Osorezan Volcano and Mutsu
City. These discrepancies can be interpreted geologically as follows.

1) In the western part of the profile, there are many mineral deposits in
silicified zones. Silicification is generally associated with high resistivity. Hence, the
resistive zone above the gravity basement indicates intense silicification at that
depth.

2) The Osorezan volcanic activity has passed its peak, however, there are a number
of fumaroles and hot springs around the volcano. This indicates that the hydrothermal
system is still active now. It is well known that the resistivity of a water-saturated rock
drops by fracturing. There must be many fractures in the basement beneath the area, and
they form circulation paths of geothermal water.

3) The thick sedimentary layer around Mutsu City is very conductive. This may be
due to highly saline water content. Probably the basement beneath this area is also
fractured and is saturated with saline water.
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Fig. 4 Distribution of apparent resistivities along the principle axes at 120 Hz, 6 Hz, 0.3 Hz,
0.01 Hz, 0.004 Hz and 0.001 Hz. Two crossed bars indicate principal axes. Apparent
resistivity in logarithmic scale for each axis is shown by the bar length.

— 692 —



TAEBIZ B OMTET -2 LENT— 2 DRAER (FRH—)

H

A/.
) @%ﬁ: g

. g P7A Uy p
X X *% X X
Aok X ‘
X
_+_
03 Hz f 0.01Hz
o] 2 4 o} 2 4
A~ YA

gl =
S a e ,
X% X j ‘ ‘7Z *%

h 0.004 Hz ; 0.001 Hz
o 2 4 o 2 4
O
~~

A

R |

SCREE T
e A A ] ‘
e &‘f T %

BER A > ¥ 7Y X7 IVERRS) DS
JE b 120Hz, &I : 6Hz, Z£e : 0.3Hz, A% : 0.01Hz, £F : 0.004Hz, £57F : 0.001Hz,
BOMHSRUERIIA v 77 v a v Ry PP OHE SN HEHIENES, HEIDMS T IE
PHERY. A 572 a7 PDREEDR 7 —NMIEROAFLEITRL T 3.
Fig. 5 Distribution of real components of induction vectors at 120 Hz, 6 Hz, 0.3 Hz, 0.01 Hz,
0.004 Hz and 0.001 Hz. Induction vectors point to conductors. Shaded areas and

|

=
N

dushed lines denote conductive zones and plus-marked areas denote resistive zones.

— 693 —




OEHEE

U, HUBRI RN R O LB S 1, BRTI
FRRCRTHIEC, M ¢l BiElkicih - CHEER
PEPT L EHEINS, 0.004 ZF0.00IHz DA >~ %7
IyarRZMVIIEEALYLMETHY, IIT - #
A975)DAER E —FK T 5.

3.4 2 RTEA

IR & 512, ARHEOMEBEO KRB ZEmIZAL
LHE—FEETHL, T, Y E—Fr2DTHWMOK
FHIZEZFDFmERLT WS, 5T, HBbd 55
T == REPRT RN ER S ALLR —EEAETH
5, 22T, BLXLoZizhded @5 AL E— R K
ﬁﬁmﬂuﬁ(% 3B 1-1) & 3R 2 RITHENT & E
L7

WD 1T WA 2R EICREZL, FUR0ES
FUFEHEICEE SR T—F 2 TM E—-F, £t
BERY b AmNF—2 % TEE€—F& L7, TME—
ko RENIARDT EAAEE B 6 XI, TE €— FoR#E
EHEMMEZE TRIZRT, S5O 56, KRNI
(3 R IEDT ISR i CIK <, ERO FEET & i
THWI EFb» 5, L L, SRECRLERZRT
WA C EHIET 2 R TEEIH Y, kY
ME—FDFT—2 L LR35 T 4 v 7 3F(Andrieux and
Wightman, 1984)DEE 2 ZIT TWAI LIZPLHLTH
5, ¥/, WFEOFBICECRETE, TME—-Fo
AH BN TEE—FOENREIDELS LD EWIES
WHH 5, CORFHIL, BEKCEZI1ZE, ZhdEc
EVEIIZEFETH D &b, WBRERCMI,
1986)DEE L MW TE 5,

2RI TIEITM = — FICBENTZRA S T4 v 7%
ROAREWY KD Z LHTEBUNINZR, 1990). #

SRR TCIZITEE—FOF—2 I 3HEHA LY
roda. Fi2, BOXLD, MLREL LFERLBIC
P TORE TR, WOOIHzU TORKEKICHL 5 &
TM &£— FOMAED N0 EEZLR B b5, D
I LT =2 R 2RTEETCHAT A LRTEL VD
T, 0.01Hz LI Fo7—75 & @H» sBa L2, 2 kT
RATITIZANABYD T e 75 ABFEHR L.

2 RICMNTOMER 2 8 RICRT. KREMIZIZE 1B
PEIIEDT, £ 2 EAEIEDLo 2 BB TH 5. EIL
B OFLITFEFNLB E oL H ), IR
FL00m L TFERTES L H 5, BiEIBUKEE &
LIERTHIRICAEBET 22 Eh 5, I ORLIES IS,
HENCHE - TERENBREEHH 5 W ITERENS
WEUKDIFEEHE R L TWb EEZ N5, —F, %
FHIIFE=AC - BOROERE 1T 525, mibiciE

R (G 45 % 312 %)

PENZ EP S, TOEIERMIIMERICEINLI2E
DWEKRICEDBIDLEETE S, T ki, FiRTA
YFI Y a Ry MV ) BEEROBERRI T OfF
EICHEESNIZZ L EFHINTH 5.

¥ 2 BOEHIKRTE ZAKROKE H 5 W IFHEEIC L 5
FXEL Y, HIEDAH30000m LlLE 2 RTES L H
35, WROEEH 2 WIZEF O TIIREZRIES
LTwaZed, ZoOEMEMIIAE=ZROEES %
BT EHRIE NS, —F, BUKLRTOHD
BT, SRR OREIRES, 10 mlIEET b HIK
PLiF 10000m LI FTH 5.

4. BT — 98BN

4.1 7—45—82%
BIRIZABIZ»198)D 7 —7 —R ¥ X IE®E
B 23 g/em®) R MR L, BREEEHA992)E LD
RERBIRSREME L2 N THE. ZOREY, K
BN IZEE OV L R ASHENRER, PRIEHIE
BEHEEETHY, 7= —BEIBILILE—HERHD
ﬁﬁ@#%ést#bﬁé.%SEt%QI%ﬂETé
&, REOTEHRUETOSENEEROT O RES
ROEBEOEHRRE IR T S, 2k, 7—
5 —BEBREZROEBE ORRE KRBT LT
WBREEZBLIENTEDS,
REEDOPRED T - —BERZFHELIAS L, B
KBS R — R v F mc O 2005 L7 E S
EERTHY, BEXKUFLLE-BEHEICHEENE
TEENRERE L >TwaI bbb, BilkiLR
BEKILDFLIZENRORILEICELILT W 525
R—) VIIREECL ) EEEOHESLOBAEI T
HWICHEET 22 EEREIN TS Fro AL ¥ -
ABRRMEE, 1986). L7t -T, 7—7—R%EIEA
BOLEOERORIT 2 EFEZ L5,
AHIEOWEBICIS, BACITER S 2 2R OILHRIL
RATET 205, FDEL P77 —REDRMERHTI
WoTHFHLTWSE, CHIEDRL, CNLDHREE
B S B BUKIR N2 R ZROEBE DR ICH
FENTWEEZ B ENTESL, —F, Bk
R KL ORI, BRI S L7REVRE (R
R SRR B LR TE R LB RGN & > TH A
T35, TRLDABRBTNHIILEENBERIC
RT3, 22T, FNLEDOKLDETFICH LBEAEDN
BAEDBUKIRENCE S LT3 LHERT 2 2 5T
&5,

— 694 —



TAERBICB I IMTET—2 L EH 7 — 2 DBAMRR (Eafh—)

SHIMOKITA LINE (TM)
(WNW) n (ESE)

N
=S B ABOVE 3000
§’ B 1000 - 3000
= 300 - 1000
g 100 - 300
3 100
4 30
i 10
3
~ ABOVE 80
T 70 - 80
§’ 60 - 70
= 50 - 60
g 40 - 50
3 30 - 40
4 20 - 30
w 10 - 20
BELOW 10

0 10 20 30 40 50 daxy (deg.)

Distance (km)

60 WHERL-1 ATME — F o WMD) & ArAHENE K CF)
TS ik, PO @ KSERE, SAL: 34, MTU : &1, HGS : fGast, As: @i4s, Us @ 5850108,
Fig. 6 Apparent resistivity pseudosection (upper) and phase section (lower) for the TM mode along the profile (1-1°).

—baoE—




WOE R E AT Ak (E S F 125

SHIMOKITA LINE (TE)

(WN:I)) - E 8 (Zs E)
= c‘f) 3):’ 5’ = T o

N

B ABOVE 3000
B 1000 - 3000

e 300 - 1000

Frequency (Log Hz)
o

100 - 300
30 - 100
10- 30
-2 3- 10
BELOW 3
payx (-m)
=1 ABOVE 80
T 70 - 80
§’ 60 - 70
= 50 - 60
c:; 0 40 - 50
3 30 - 40
& 20 - 30
i -2 10 - 20
BELOW 10
0 10 20 30 40 50 dayx (deg.)

Distance (km)

FTH WERL-T O TEE® — F o B4 HAEHUHECIETE X (1) & AKX CF)
Fig. 7 Apparent resistivity pseudosection (upper) and phase section (lower) for the TE mode along the profile (1-1°).

— 696 —



— 88—

(WNW) =) 0 (ESE)
- 18 £ £ = § g
0 } ¥ 2] } ) ) }

Elevation (km)

-10 | G 7 R ) e i =
0 5 10 15 20 25 30 35 40 45 50

Distance (km)

EX HARL-1 @ 2 KTHIEDIEE E T HIEME2R T RO APIIETRERLTH 5.
Fig. 8 A two dimensional resistivity model of the profile (1-1’). The legend for resistivity is the same as that of Fig. 7.

165k ak L

RILNZ L

—L

(—H 8B MWOHOs—LIER &



4

O

Epithermal gold deposit
Sulfur deposit (S)
Vein deposit (Au, Ag)

*:

A j| Quaternary
¥

I : Vein deposit (Cu, Pb, Zn)
A

O:

8

Kuroko deposit (Cu, Pb, Zn) :| Tertiary
Others

9 TAEBD 7 -7 —RER & SRR
7= —BERIIE R, (1989) % fus{b L7z, #ik
FEN2.3 g/em®, 35— 5 mGalTh b, &
BSLERA 3BAEAESEE (1990) 2 S5 A L7z,

Fig. 9 Distribution of mineral deposits (after MITI,
1990) on Bouguer anomaly map of the Shimo-
kita Peninsula modified after Hiroshima et al.
(1989). The Assumed density is 2.3 g/cm?®. The
contour interval is 5 mGal.
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Fig.11 Integrated interpretation of the resistivity structure and the gravity basement along the profile
(1-1°). The legend for resistivity is the same as that of Fig. 7. The gravity basement is shaded.
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