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Magnetic Survey with High Level Balloons
Over the Area of West Pacific Ocean Near the
Northeastern Japan

By

Yoshio KATO, Masahiro SETO
and Fumio ToyYAMA

Abstruct: The high level balloons (fleight level is 20Km-28km)
were flown on May 29 1975, May 20 1977 and Sep. 23 1983 in order
to observe the magnetic anomaly of total force with proton
preccession magnetometer over the area of the west pacific ocean
(offshore Sanriku district) and the visinity of Japan Trench.

After comparing the data of magnetic surveys of total force
on the sea level observed by Goelogical Survey Institute and
Deffense Mapping Agency Hydrographic Center, we can clarify
the underground magnetic structure of the area of Japan Trench
and the magnetic anomalies due to the subduction of the pacific
ocean plate, the accretion of the plate near the west break of the
plate.

The intense magnetic anomaly was also observed at the center
of the seismic front of northeastern Japan and this may be caused
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by the igneous activity and the piezomagnetic effect excited by the
movement of subduction.
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LIST OF GEOMAGNETIC EXPERIMENTS BY BALLOON

LAUNCHING JUN 22 MAY 29 MAY 20 SEP 20 JUN 5 SEP 23
DATE 1972 1975 1977 1978 1981 1983
BALLOON TYPE| B30 Bs-61 B+-79 B,-34 B.-105 B,-115
FLIGHT TIME .
: 16 12 14 38 2% 5
(HOUR) Y
ALTITUDE 5
26 16 28 25 28 2
(km) 2
LEVEL FLIGHT 270 500 230 370 500 370
RANGE, (km) ’
PACIFIC OCEANOFFSHOREPACIFIC OCEAN INLAND [PACIFIC OCEAN
FLIGHT AREA | INLAND : . )
JAPAN TRENCH!KINKASAN{JAPAN TRENCH|JAPAN SEA|JAPAN TRENCH
38°30'N 38° 20’ N 37°30'N
LATITUDE 39°20'N 39°20’N ‘ ) i ), 39°40’N O,
39°00'N 39°00° N 39°00'N
39°40'E 42°00'E 141°10'E 142°00' E 138°00'E 143°20'E,
LONGITUDE 13 ! 2 ) 2
143°00'E 144°40'E 142°20'E 147°00'E 142°00'E U7 20'E
PROTON | PROTON PROTON PROTON PROTON
MAGNETOMETER } . RING-CORE
FLUXGATE FLUXGATE |FLUXGATE RING-CORE| RING-CORE
MEASUREMENT | TOTAL | TOTAL TOTAL | H,D,Z-COMP. | TOTAL TOTAL
ITEM 7-COMP. | Z-COMP. Z-COMP. H,Z-COMP. |H,Z-COMP.| H,Z-COMP.
COMMENTS BOOMERANG
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1977 FD Bs-79 1 & 2 B{HIZ, &F Lk 100 km KT & FEENGER U 7 izl - 7- &
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®moF o b CRESIETOMLER.

FLIGHT 1975.5 1977.5 1983. 9
DYNAMIC RANGE (NT) 45000-48000 45000-47000 45000-47000
RESOLUTION (NT) 10 10 1
OUTPUT FORMAT DIRECT DIRECT BCD 20 BITS
SAMPLING PERIOD (SEC) 8 10 10
TELEMETRY SYSTEM WIDE BAND WIDE BAND FM
SIZE (MM?)

ELECTRONICS 130X 150 % 180 130X 150 X 180 130X 160 % 210

SENSOR 115¢X 150 115¢ X150 1604 % 145

BATTERY 185X 76 X 169 185X 76 169 166 X 175 % 250
WEIGHT (KG)

ELECTRONICS 2.6 2.6 1.5

SENSOR 2.45 2.45 13.2

BATTERY 5.2 5.2 17.0
BATTERY CAPACITY 12V 12AH 12V 12AH 24V 24AH
COMMENTS BIAS COIL
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MAGNETIC ANOMALY
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MAGNETIC ANOMALY (nT)
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2 DRV 2 HE) % N55E & L, B{bo A% N 45°W, (K% 52" L THABEREO
SRETBRERBIFATE AREANEE S RD . Tuy 7ORE S, BE, HtomEs 2w
2B E 2 CESHOBIERICE ) EFLVERD RSB IO THZ. BOBDDT
0w 7 ORMEOBm R 2N FAROED 7ay 755 ]i~]sk L, % OEIZHOFOHIE
TRLTH D, Z OEFOER, A TEORBIREEEE IS 10 km L ERKT N 55°
EDHETHEEL, AABELITE AL, BIZZFDOEATIEMN 20 km IZEBAATY
2ERbh o7, B 10 KEHEESLY — FOEAKBETOER AL L, ZOWEMEOHEE
EADKI (Accretion) DIREEEZRL TV EHHEITR 5,

Wz, B8 Mo ST E DB RE 2 HBET 2 0 ORMSE IR TH S, O
B, 3onTuy 7 EEZLTRHA=0°, D=7°, 1=52° £ L7:, BMEDESREDS
Ji~Jsel, i EbRE REEBLTWS, 2055 TAHHE 2 o7 uy 7z HAEE
OFERIE F# (Trench Break) IS L THED, HBETLV—-POLIDRABIILIE TV —
b D EBIEAOMH RS (Accretion) 2R L Twb, EmO 7oy 7 3@BHE7LV—HFDb
&0 AT EER 5 KIKIEBN S 2 0IE X VEHMERIR 2 £ & D BHE X h e K & RIS
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SEISMIC TRENCH AXIS OF
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SEISMIC TRENCH AXIS OF
Region M FRONT SLOPE BREAK JAPAN TRENCH

0 (139°00° E 36 30°)-(144°00°", 38‘30 N) _ Jon 1 1981 Apr 30 1983

£ T""' et

Moho e p
50— —

Lithosphere

100 . —
150 &3 Asthenosphere |
200 . 0 .1 o2 ° 3 ° 4 05 o6 |
250 | | | |

139 140 141 142 143 144°E

518K 1 (139°00'E, 36°30'N) ~(144°00'E, 38°30'N) DHUK O/ E SR,

5. ¥&®

R 3 EIEH L 7K FEEITOREIRIC & 2 SRENBHIRER B L CBIFER I >w D
WU 7z, AARMHERT OMIREEER, BE7L — b OBREEIBED b & DA LR,
HA¥E Lk (Trench Break) ¥ & U'H AYRENSL T ORI E O KRS (Accretion)
7% 5 N Seismic Front TOMMOWBIERRR 7o & D S A & 21272 - 72,

2B, SEBEWNBIRESMOBEE» S TEEDREL2 RO DO TH2H, =
BEMIE —RICEDBSRENEBL THAENE 6 N~FLESMhobnd. BHTIIID
HOREZEFL, REOREZFICEA LY, CORODREDOERIZOWTIE2 DE
S5N%. B LI, FIZIEE I RORICHEAEE 24U 3¢ 200 BR1AAAEE) & =
BERICH T THEBIAA TV S 2 Y, MANGRSHH FTEECL200DE0IE2HThH
5. W2 I3RS - U THV 2 IGRF 282 OHI# @M TR L0 BENT LA L7 &
IEZEZFRTHY, ZOHERSBOREL L TEB->T WA,

BRI RGIRERRIC Y > TEFHRIE R O BRMEEE 5 & UFMNITRE 08k Ic A
RBMEEC R DESBHRL . 72, EFLHEREINTEAZOELR, MEOBEIC
LTHEO D TRET 2RETH 5,

This document is provided by JAXA.



58 FHBFHERRSE BE ®BLE

(nT) 1 =52 (deg)
100 D= 7 (deg)
A= 0(deg) — 0 (km)
80 J1=1E-03 Lemu fee) . 9g (km)
J2=1E-03 (emu /cc)
60 J3=1E-03 (emu/cc)
J4=1E-03 {emu/cc)
40 J5=1E-03 (emu/cc)

MAGNETIC ANOMALY

—60 (km)

—80

—100

B9  ZREMmTOAEDEE 2HHT 2T EEOH.
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