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Magnetic Structure of Kabutoyama Volcano in Nishinomiya City, Southwest Japan

Masahiko MAKINO, Shigeo OKUMA, Rie MORDIRI and Tadashi NAKATSUKA

Kabutoyama volcano is supposed to be a part of a volcanic conduit which intruded at Miocene age into Rokko
granite in Nishinomiya city, southwest Japan. The structure of a volcanic conduit is very important to understand
how the magma is transported from its source to the terrain surface. We made a geomagnetic survey on the
ground surface at intervals of 2.5 m or 5 m along profiles. Strong magnetic anomalies were observed on a circle
with a radius of 150 m centered at the summit, and this strong anomaly zone has a width of a few tens meters.
These results suggest that the Kabutoyama conduit has a tube-shaped magnetic structure.

A 3-D model calculation reveals that thin shell of the conduit is magnetized strongly (10 A/m) in comparison
with inner content (0.5 A/m). This conduit shell seems to have obtained the high magnetization through a rapid

cooling in contact with outer granitic rocks.
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Fig. 1.
“Kabutoyama”)

Geomagnetic survey lines of Kabutoyama volcano.

(based on 1:10,000 scale topographic map

“O” means the triangulation point on the top of Kabutoyama. “P” indicates the base station observing the

geomagnetic field.
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Fig. 2. Time variation of the geomagnetic fields at the base station.
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Fig. 3. Total forces along the profiles in Fig. 1.
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Distance is measured along the survey route from the triangulation point on the top “O” of Kabutoyama.

ERBATEZRE/NSVABEREGAHLTWE I L
LBbh 3.

&T, Fig. 3 IRLEZ&LS CHTRREOE— 7 OALE
I2EEBE 150 m fiEiIcd 5 D (fll O-A, O-B, 0-C, O~
G) & FERE 200~250 m fHiEic & % & @ (#ilgR O-D, O-E,
O-F) ®22icXAT%3%. Fig. 1 OMiER»obh 3
L3z, BLRdbfncE D - TR RE D 1 L - IR
MEE LTy, BEAELTHVWALE=AAZMAoG
LT, DLEliIcR-> MBEIFEETS. £1,

BAKRSEIHS > TWB iz, Fig 3 1R L EEREES
3L b HiLotulihd 5 O EEM IS T 5200 T
BOWIELIREBETAILENSS. LHrLUEKS, 25K
KB AHAREO Y — s ORE AR Eic 7o v b
Lice T A, $150m 0¥ EOME LiciiA iz, B
DB IR IIH 150m LHEETE 3,

4. RIUD I RTHIWEE T INVEE
Fig. 3~5 TR Lc & 51, Bl ABRKOMIRE 4



AEEMHLOMSHEE 217

3500

rth

3000
2500

2000

1500
1000

™~
] =

500 \f o=

0 —<
=500 \

Magnetic Anomalies(nT)

-1000 \
\

-1500 \
-2000

-400 -300 -200

-100
(a) Distance (m)

0 100 200 300 400

350
300

-~ 7
= 250 -

= 200
£

%0 150
2 100

50
0

-400 -300 -200

-100
(b) Distance (m)

0 100 200 300 400

Fig. 4. Magnetic anomalies along the north-south (E-O-A) profile in Fig. 1.
(a) Observed magnetic anomalies. (b) Heights of the ground surface.
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3-D Model Calculation
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Fig. 6. Vertical line source model and conduit model for numerical calculation.
(a) Coordinate system and arrangement of magnetic line source. x, y and z are directed to the north, east and
downward. J is a line intensity of magnetization calculated from an cross area of a fine element and its
intensity. (b) 3-D magnetic model of a conduit with a tube structure for Kabutoyama. For calculation of
magnetic anomalies on the ground surface, this structure is divided into elements with a width of Sm in the
radial direction and 7/180 radians in the azimuth. Inclinations of NRM and external field are assumed to be
65° and 48°, respectively.

CO—HEHE T VI L AHEERIRSRTOBAR  (UEHE 2515, Tablel iiRLiLSic, AHO
HIFALEVLT EH S, BLRBsSESR» ST MHEZROMS%E 10A/m, ZORE%E05A/m &T 5.
BHRATELVWEFA 5. Fig. 7 OFdLHBIc B W T OFTEERTIE, MEMET

20T, HESHEONTHEEERE—BRILE LSS 3,000nT OIEOBMKEEOHVE— 255, JLEm T,



220

1000 nT E & D/NESBHTAREOE -7 50, T0H
fil T —1500 nT ¥ & 2B HDT 5. Fig. 4 OBHIKES
RELHUEKT 2L, BEOTAOLBELERITIE, BRES
FOKELKHELSHIALTVL S, SR0HEEF NV

Table 1. Model parameters of magnetic intensity.
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(a) Calculated anomalies due to the 3-D magnetic model along the north-south profile. Thick line shows
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the anomalies by a strongly magnetized tube (10 A/m) with a weekly magnetized dome (0.5 A/m). On the
other hand, a thin line shows the anomalies by an uniformly magnetized structure (2 A/m). (b) Cross-section

of the magnetic structure model.

Thick and thin shaded areas show a tube-shaped structure and an inner content of a volcanic conduit,

respectively.
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Fig. 8. Same as Fig. 7 along the west—east profile.
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