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Magnetization Intensity Distribution in the Western Unzen Region, Kyushu, Japan,

Inferred from a Helicopter-borne Aeromagnetic Survey
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A helicopter-borne, aeromagnetic survey was performed in October 2004 over the western Unzen region,

Kyushu, Japan.

The survey was flown at an altitude of about 1100 m above sea level along north-south survey

lines and east-west tie lines, spaced 500 m and 1000 m apart, respectively. The observed aeromagnetic anomalies

were reduced onto a constant surface of 1500 m above sea level.

Then, a magnetization intensity distribution was

estimated, assuming that it varies only laterally. The characteristics of the magnetization intensity distribution
are summarized as follows; (1) The hydrothermally altered areas of Unzen hot spring, Ii-Dake, Shimo-Dake, and
Kami-Dake show magnetization lows, which indicates that high temperature fluids associated with hydrother-
mal activities reduce the rock magnetization. These fluids are likely to migrate through E-W trending faults
developed inside the Unzen graben. (2) Magnetization lows lie outside of the Unzen graben, corresponding to
debris flow deposits and pyroclastic-flow deposits of the Older Unzen (500-150ka).
highs are distributed in the northern part region of Azuma-Dake and Hachimaki-Yama and around Takaiwa-
Yama, where the lava of the Older Unzen (500-300ka) is exposed. (3) Magnetization lows, corresponding to fan
deposits of the Older Unzen (500-300ka), are distributed along the Chijiwa fault.
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Fig. 1. Topographic map of the western Unzen region. The x and y axes indicate the Easting and Northing

coordinates of the UTM zone 52 (central meridian=129 degrees E), respectively. Contour interval is 50 m.
The DEM data with 50m mesh (Geographical Survey Institute, 1999) was employed to produce this map.
Bold lines indicate track-line paths of the aeromagnetic survey. Solid circles labeled as UZ-1 to -7 show the

locations of drilling sites (NEDO, 1988; Fig. 4).

I-D: Ii-Dake; S-D: Shimo-Dake; K-D: Kami-Dake; UZ-HS:

Unzen hot spring; OB-HS: Obama hot spring; FG: Fugendake; MI: Maidake; KN: Kunimidake; MY : Myo-

kendake; NO: Nodake; SA: Saruba-Yama.
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Fig. 2. Simplified geological map of the western
Unzen region based on Hoshizumi et al. (2002).
Major faults are taken from the Research Group
for Active Faults of Japan (1991).
bounded by broken lines indicates the study
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area.
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Table 1. Outline of the helicopter-borne aeromagne-
tic survey in the western Unzen region, Kyushu,
Japan.

Survey date October 13, 2004

Survey area Fig. 1

Helicopter Nakanihon Air Service AS350B3 type
Mean flight altitude 1100 m ASL

Survey lines North-South direction (interval : 500m)

Traverse lines East-West direction (interval : 1000m)

Positioning Leica SR520 (sampling interval : 1.0 s)

Reference station Obama-cho, Nagasaki Prefecture

Magnetometer utilized in | GEOMETRICS Inc. G-858 2 Optical pumping

this aeromagnetic survey (sampling interval : 0.1 s)

Magnetometer utilized for | GEM systems. Inc. GSM-19 Overhauser

monitoring  of  diumal | (sampling interval : 3.0 s)

variation
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Fig. 3.
utilized in this helicopter-borne aeromagnetic

Schematic diagram of the survey equipment

survey.
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Fig. 4. (a) Total magnetic intensity anomalies
(IGRF residuals) of the western Unzen region
upward continued to the altitude of 1500m
ASL. Contour interval is 20nT. (b) Terrain-
corrected magnetic anomalies of the western
Unzen region at the altitude of 1500m ASL.
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3631 Contour interval is 20nT. Solid lines indicate
normal faults, and Unzen hot spring is shown as
3030 a broken line after Hoshizumi et al. (2002) and

the Research Group for Active Faults of Japan
(1991). Illumination indicates topographic un-
dulations. TK : Torikabuto-Yama; KU : Ku-
senbudake; YA : Yadake; TI: Takaiwa-Yama;
3627 AZ: Azumadake ; HA : Hachimaki-Yama; CH
FT: Chijiwa fault; TA FT: Take fault; KA FT:
Kanahama fault; TI FT: Takaiwayama fault.
See also Fig. 1.
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- Fig. 5. Result of the magnetization intensity mapping. The

terrain-corrected anomalies (Fig. 4 (b)) were used as the
input data of inversion. The mean magnetization of 4.0 A/
3619 m calculated from the terrain correction was added to the
result. Illumination indicates topographic undulations. Con-
tour interval is 0.5 A/m. See also Fig. 4.
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