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We conducted onshore and offshore magnetic surveys on and around the southern Boso Peninsula, Honshu, Japan,
and observed prominent large amplitude anomalies along the Mineoka Ophiolite Belt, and long wavelength low
anomalies to the south of the belt containing short wavelength isolated anomalies. The magnetic structure was
modeled by using three-dimensional magnetic prisms and basement with about 1 A/m of magnetization. At the
Mineoka Belt, the top of the magnetic prisms is located at the ground surface, and these bodies are elongate in the
vertical direction, with high angle magnetic inclinations. Magnetic basement exists at shallow depth beneath the
belt. The magnetic basement traces the bottom surfaces of the magnetic prisms and forms a graben structure. In
the south of the Mineoka Belt, thin sheet-like magnetic prisms with low magnetic inclinations are assumed at 1–3
km depth. The magnetic structure implies the tectonic process of the formation of the Mineoka Ophiolite Belt. The
belt could be fragmented pieces of an oceanic plate emplaced at a paleo-plate boundary, which originated in low
latitude and was transported by obduction to the present place via northward drift.

1. Introduction
Acharacteristic feature of the surface geology in the south-

ern Boso Peninsula, Honshu, Japan, is the existence of out-
crops of ophiolitic rocks in the Mineoka Belt (Fig. 1). The
Mineoka Ophiolite Belt consists mainly of pillow lavas, ser-
pentinized ultramafic and mafic rocks and their brecciated
cumulates. The main body of outcrops is restricted to a nar-
row band with a length of about 10 km in east-west extent,
starting at the east coast of the peninsula, and with a north-
south width of less than 1 km (e.g. Kanehira et al., 1968;
Kanehira, 1976). Ophiolitic rocks crop out intermittently
in the Hota or Hayama Belt from the Boso Peninsula to the
Miura Peninsula (e.g. Uchida and Arai, 1978; Arai et al.,
1990). The ages of the Mineoka, Hota, and Hayama belts
range from Paleogene to early Miocene and are older than
the surrounding Miocene to Pliocene geological belts (GSJ,
1982). The age of basaltic rocks sampled at the Mineoka
Ophiolite is estimated to be 30–50 Ma from K-Ar and Ar-Ar
dating (Takigami et al., 1980; Kaneoka et al., 1981).
The line connecting the ophiolite outcrops is assumed to

be a paleo plate boundary. The mechanism of emplacement
of the ophiolitic rocks in the present location, between the
northern tip of the Philippine Sea Plate and the Honshu land-
mass, must relate to the evolution of the trench-trench-trench
type triple junction, located southeast of the Boso Peninsula
(Fig. 1), and thus are important for understanding the pa-
leo plate tectonics around the Japanese islands. Many argu-
ments have been made about the origin and emplacement of
the ophiolitic rocks and the related paleo plate tectonics (e.g.
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Tonouchi and Kobayashi, 1983; Ogawa and Fujioka, 1985;
Ogawa and Taniguchi, 1987; Arai, 1991; Arai and Okada,
1991; Soh et al., 1991). Ogawa and Taniguchi (1987) pro-
posed the existence of a Mineoka Microplate which devel-
oped through collision of the Izu island-arc with the Honshu
landmass. Taira et al. (1989), and Arai and Okada (1991)
suggested that the Mineoka Belt was formed by accretion
of serpentine diapirs in the forearc region of the Izu-Bonin
Ridge. Soh et al. (1991) proposed that the Mineoka Belt
was produced by tectonic fragmentation of the crust of the
Izu-Bonin Arc during arc-arc collision. Tectonic and pet-
rographical studies of the Mineoka Ophiolite Belt and its
surrounding area indicate that the Mineoka ultramafic body
is a group of isolated and fragmented small bodies result-
ing from intrusion of serpentinized gabbroic sheets in the
Cenozoic era (Arai, 1991; Arai and Okada, 1991).
In spite of this accumulation of information, however,

stratigraphic correlation between individual outcrops is
poorly known because their outcrops are limited in size. De-
tailed subsurface structure of the southern Boso Peninsula
can give an insight into the tectonics. Magnetic anomaly
analysis is an effective tool for investigating the subsur-
face structure of this ophiolite belt because ophiolitic rocks
carry strong magnetization in contrast to sedimentary layers.
Aeromagnetic surveys have been carried out by a number
of institutions and organizations (GSJ, 1980; JICA, 1983;
NEDO, 1983; for compiled maps, Nakai et al., 1987; GSJ
andCCOP, 1996). A remarkable feature on the aeromagnetic
anomaly maps is a magnetic low anomaly of−300 nT in am-
plitude extending in the SE-NW direction from off the Boso
Peninsula to the Miura Peninsula (Fig. 2). This low anomaly
belt traces the south edge of the ophiolitic rock outcrops,
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Fig. 1. Schematic geological map of the study area reproduced from Saito (1992). Areas filled black show outcrops of ophiolitic rocks. The inset shows a
regional tectonic map of the study area. Bathymetric data are from Komazawa and Kishimoto (1995). Solid lines with triangles show plate subduction
zones. Thick solid lines on the Boso and Miura peninsulas show approximate location of outcrops of ophiolitic rocks; TJ = Trench triple junction.

Fig. 2. Regional magnetic anomaly map from GSJ and CCOP (1996). Contour interval is 10 nT; M = Mineoka Belt.
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Fig. 3. Distribution of the magnetic observation points. Dot marks indicate the observation points. KNZ = Kano-zan Geodetic Observatory.

suggesting a relation between the magnetic anomaly and the
structure of the ophiolitic belts. Tonouchi and Kobayashi
(1983) discussed the Mineoka Ophiolite as the source of
this low magnetic anomaly belt and proposed the subsur-
face structure. However, aeromagnetic anomalies are not of
sufficient resolution for discussion of the magnetic structure
of the Mineoka Ophiolite Belt. These aeromagnetic surveys,
flown at 10,500 ft (3,200 m) above sea level, are mode at
a great distance from the magnetic source, and are not able
to detect the magnetic anomalies due to the ophiolitic belt.
The structure may be as small as the size of outcrops of the
Mineoka Ophiolite; limited to a few kilometers. Because
high resolution magnetic anomaly data were required to re-
solve this structure, we carried out ground magnetic surveys
onshore and offshore of the southern Boso Peninsula to clar-
ify the magnetic crustal structure.

2. Magnetic Data Collection
2.1 Magnetic surveys
The magnetic surveys on ground were carried out from

1985 through 1989. The measurements were made with a
portable proton precessionmagnetometer Geometrics G-816
with a sensor height of 1.6 meters from the ground. Obser-
vation points were distributed from the southern end of the
Boso Peninsula to 35◦09′N (Fig. 3). We placed the observa-
tion points at intervals of 500 m. In some places where we
found bare rock outcrops of the ophiolite, the points were
picked up at 100 m interval. Of 1,212 observations made,
403 were run between midnight and dawn to avoid field dis-

turbances from electric railway activities near the survey area
(Morijiri, 1988; Fujiwara, 1990). Magnetic data along a ship
track in Tokyo Bay were obtained during the DELP 1987
Ogasawara cruise in November 1987 (Isezaki et al., 1989).
The magnetic total intensity anomaly was calculated by sub-
tracting International Geomagnetic Reference Field (IGRF)
1985 model (IAGA, 1985) from the observed data. Diurnal
variation of the geomagnetic field was corrected by using to-
tal geomagnetic intensity data measured every minute at the
Kano-zan Geodetic Observatory, Geographical Survey Insti-
tute of Japan (139◦57.5′E, 35◦15.7′N) which was the nearest
geomagnetic station and was located 7–34 km from the sur-
vey area. An upward continuation filter (Kato, 1987) was
applied to eliminate anomalies due to artificial materials and
to reduce topographic effects on the magnetic anomaly.
Sea-surface surveys of magnetics as well as swath bathy-

metry and gravity to the southeast of the Boso Peninsula
were conducted aboard the R/V Yokosuka during the cruise
YK98-02Leg1 in 1998. Total intensity and three-component
geomagneticfield datawere collected in this survey. The sur-
vey ship tracks trend in an ENE-WSWdirection (Fig. 3). The
interval of the northern tracks is about 4 km, and that of the
southern tracks is about 6 km (Fujiwara et al., 1998). Mag-
netic total intensity and vector anomalies were calculated
by subtracting the IGRF 1995 (IAGA, 1995) from the data.
The processing of the magnetic three-component data was
accomplished using the method of Isezaki (1986). Correc-
tion of diurnal variation and upward continuation were not
applied for this sea-surface magnetic data.
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Fig. 4. Magnetic anomaly map continued to a height of 460 m (1,500 ft). Contour interval is 10 nT. High anomaly is shaded.

Fig. 5. Magnetic total field anomaly profiles along ship tracks. Anomalies, higher than the average value of −107 nT in this area, are shaded. The box
indicates the magnetic anomaly which is the subject of analysis in this study shown in Fig. 9.
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Fig. 6. Magnetic anomaly map continued to a height of 1,000 m. Contours of solid lines show values of higher than −100 nT, and contours of dashed lines
show values of lower than −100 nT. Contour interval is 10 nT.

Fig. 7. Residual magnetic anomaly map obtained by subtracting the anomaly at the height of 1,000 m from the anomaly on the height of 460 m. Contours
of solid lines show positive values (high anomaly), and contours of dashed lines show negative values (low anomaly). Contour interval is 10 nT. Solid
lines show the profiles for forward modeling.
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(a)

Fig. 8. (a) north-south cross sections of the prism-shaped models which satisfy the short wavelength magnetic anomalies. Vertical axes indicate depth
below the ground surface. Rectangles indicate the location and size of the magnetic prisms. The arrow length shows the relative magnetization intensity
and the arrow direction indicates the inclination. Values in parentheses shows distances in km from P1. (b) comparison between the observed (plain)
and the calculated anomaly profiles (bold).

2.2 Magnetic anomaly
The magnetic anomalies as measured on the ground and

continued upward 460 m (1,500 ft) are shown in Fig. 4. The
height of 460 m is chosen in order to even out the data den-
sity while preserving the characteristic high resolution. This
height is also convenient for comparing with aeromagnetic
maps measured over the offshore areas (GSJ, 1980; JICA,
1983). The magnetic anomalies on the peninsula reveal that
a number of conspicuous isolated highs and lows are super-
imposed on a long wavelength anomaly pattern which has
an east-west strike direction; the highest anomaly group is
aligned along the ophiolitic rock outcrops, high anomalies
are dominant to the south of 35◦00′N, and low magnetic
anomalies are distributed between these high anomalies.
The sea-borne magnetic anomalies feature a low anomaly

belt extending in the ESE-WNW direction with high anoma-
lies surrounding it (Fig. 5). The general trend is correlated
well with the published magnetic anomaly map (GSJ and
CCOP, 1996). High anomalies with short wavelength and
large amplitude, which do not appear on the published map,
were observed at 140◦07′E, 35◦01′N in the south of the
Mineoka Belt.

3. Data Analysis
3.1 Analysis of the on-land magnetic anomaly
The power spectrum of the observed magnetic anomalies

took the form of two straight-line segments with a change
in slope at a wavelength of about 4 km, and thus the mag-
netic data were divided into shorter and longer wavelength
anomalies for analysis of the magnetic anomaly on land.
The short and long wavelength anomalies were considered
to be attributable to local and regional structure, respectively.
The upward continuation technique was used to divide wave-
length elements in this study. Low-pass magnetic anomalies
were obtained by upward continuation to a height of 1,000 m
(Fig. 6). High-pass magnetic anomalies were obtained by
subtracting magnetic anomalies at a height of 1,000 m from
magnetic anomalies at a height of 460 m (Fig. 7). The two
wavelength anomaly components were analyzed by differ-
ent techniques. The residual short wavelength anomalies are
supposed to be due to isolated three-dimensional bodies of
magnetic rock in relatively non-magnetic sedimentary lay-
ers in shallow depths. Natural remanent magnetization with
arbitrary polarization may be strong. Induced magnetization
as well as remanent magnetization is of importance for the
regional structure. The magnetic induction vector varies lit-
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(b)

Fig. 8. (continued).

tle in this region, so it is a large contribution to the sum total
of magnetization of the regional structure. Vectors of natural
remanent magnetization of small crustal blocks often have
random orientation because of migration or rotation caused
by crustal movement.
3.2 Modeling for short-wavelength magnetic anomaly
The residual short-wavelength anomalies are modeled by

forward calculation using magnetized rectangular prisms;
this allows arbitrary polarization ofmagnetization to be taken
into account (Fujiwara, 1990; Fujiwara et al., 1990; Ogura,
1990). The simplest model among three-dimensional mod-
els is chosen because we have no constraint on the detailed
crustal structure. The magnetic anomaly due to rectangular
prisms was calculated by using the method of Bhattacharyya
(1964). The ambient geomagnetic field was assumed to be
parallel to the IGRF 1985 field which had a declination of
−6◦ and inclination of 48◦ in the study area. Parameters in
the forward modeling include length along the profile, width
across the profile, thickness, depth, magnetization (decli-
nation, inclination, and intensity), and position of a prism.
Observedmagnetic anomalywavelengths in the east-west di-
rection are relatively constant compared to that in the north-
south direction (Fig. 7). The width of all prisms was set
to 2 km. The declination of each prism was determined by
inferring the direction from peak to bottom positions of iso-
lated anomalies. The other parameters for each prism were

estimated from the isolated magnetic anomaly patterns by
trial and error. The information sought was derived via the
following procedure. The position of themagnetic prismwas
inferred from the distribution of the magnetic anomaly. The
length in the north-south direction was estimated from the
wavelength of the anomaly. The top depth to the magnetic
prismwas estimated from the waveform of the anomaly. The
magnetization intensity was deduced from the amplitude of
the anomaly. The ratio of high to low anomalies gave in-
formation on magnetic inclination. Finally, the thickness of
the magnetic prism was controlled to find the best match to
the waveform of the observed magnetic anomaly. No topo-
graphic correction was applied because most of the surface
geology consisted of sediment layers with weak magnetiza-
tion.
Seven profiles were selected as shown in Fig. 7. Pro-

files 1 to 3 cross over the Mineoka Ophiolite Belt. Because
the magnetic anomalies are considered to be produced by
the ophiolitic rocks, magnetic prisms are placed beneath the
Mineoka Ophiolite Belt with upper surfaces that are con-
strained to be at the ground surface (Fig. 8(a)). The length in
the north-south direction is estimated to be 500 m from the
wavelength of the anomalies, which is almost the same size
as the outcrops of ophiolitic rocks. Magnetization intensities
were adjusted from 1 to 1.5 A/m to match anomaly ampli-
tudes (Fig. 8(a)). The shape of isolated magnetic anomalies
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Fig. 9. (a) overview of prism-shaped models which satisfy the sea-surface magnetic anomalies. Magnetized prisms extend 1 km in the north-south
direction, 2 km in the east-west direction, and have thickness of 0.5 km. (b) magnetized prisms are located to the north of the ship track, at around 15
km in distance in reference to the profiles of Fig. 8. (c) comparison between the observed (plain) and calculated anomaly profiles (bold); F = total force,
X = northward component, Y = eastward component, Z = downward component.

shows prominent high and small low anomaly amplitudes
(Fig. 8(b)), so we set magnetized inclinations to high angles,
ranging from 50 to 60◦, and set bottom surfaces of the prisms
to depths of 4,000 m.
For the analysis of Profiles 4 to 7, the length in the north-

south extent and the depth to the top of prisms are varied
to adjust the wavelengths and the waveforms. The shape
of isolated magnetic anomalies shows that amplitudes of low
anomaly are larger than that of high anomaly of this pair, thus
the magnetic inclinations seem to be low (Fig. 8(a)). The
initial magnetization intensity was assumed to be 1 A/m,
the same as the value used for Profiles 1 to 3. Resultant
magnetization intensities range from 0.5 to 1.5 A/m. The
observed magnetic anomalies are fit well by assuming mag-
netized prisms with 500 m thickness (Fig. 8(b)). The so-
lutions reveal that arrays of sheet-like magnetic prisms are
extending horizontally. The depth of these magnetic prisms
increases by about 3,000 m from south to north, while the
magnetic prisms are at shallow depth beneath the Mineoka,
Hota, and Hayama belts.
3.3 Modeling for sea-borne magnetic anomaly
The vector magnetic anomalies, located at 140◦07′E,

35◦01′N, were analyzed using magnetic prism models
(Fig. 9). The ambient geomagnetic field was set to decli-
nation of −7◦ and inclination of 48◦ based on IGRF 1995.
Two prismswere assumed because two peakswere observed.
An east-west extent of 2 km for the magnetic prisms is con-
strained by the wavelength of the anomalies. The relatively

small amplitude eastward component (Y) of the anomaly in-
dicates that magnetized inclinations are low angle. A west-
ward shift of declination is necessary to adjust the positions
of peaks of each component of the anomalies. Therefore
magnetization directions of −30◦ in declination and 0◦ in
inclination are assumed. The location and dimension of the
magnetic prisms are poorly constrained becausewe have data
along only one track. The probable resultant magnetic struc-
ture is two prisms located to the north of the ship track.
Provided that the upper surface of the prisms is the seafloor,
their thickness would be 500 m, the length in north-south ex-
tent would be 1 km, and the magnetization intensities would
be 1.0 and 1.7 A/m.
3.4 Modeling for long-wavelength magnetic anomaly
Magnetic basement undulation for the regional structure

was inferred from magnetic anomalies continued to a height
of 1,000 m by using two-layer model inversion. The method
is carried out using pseudogravity and reduction to the pole
anomalies derived from observed total intensity anomalies.
Magnetic anomalies are inverted assuming that anomalies are
caused by undulations of the interface between the two layers
in a model consisting of a surface layer and an underlying
magnetized layer (Okuma et al., 1989). As for parameters of
the analysis, mean depth of the magnetic basement is derived
from least square fitting of the slope of the power spectrum
of the reduction to the pole anomaly (Chenot and Debeglia,
1986). The mean depth was assumed to be 2,000 m below
the ground surface in this study. The direction of ambient
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Fig. 10. Magnetic basement depth map. Contour interval is 100 m. The area of relatively deep basement is shaded.

geomagnetic field was fixed to a declination of −6◦ and an
inclination of 48◦ based on IGRF 1985. Direction of magne-
tization is assumed to be parallel to the ambient geomagnetic
field. The magnetization intensity contrast was set to 1 A/m
based on the results of forward modeling.
Figure 10 is a map of the magnetic basement undulation

derived from the two-layer inversion. Depth of magnetic
basement ranges from 1 to 3 km below the ground surface.
Themagnetic basement is shallowbeneath the southern study
area. The basement is also shallow beneath the Mineoka
Ophiolite Belt. This shallow basement is considered to be the
source of high magnetic anomalies. The magnetic basement
is deep and shows graben structure in the northern study
area. There is a step-like increase in depth from south to
north across 35◦02′N. The abrupt depression of the basement
causes the low magnetic anomaly extending in an east-west
direction (Fig. 6).

4. Discussion
4.1 Comparison between the resultant magnetic struc-

ture and previous geophysical studies
Ourmagneticmodeling shows that appropriatemeanmag-

netization of the magnetic source rocks in this region is
1 A/m. The mean magnetized intensity is consistent with the
following paleomagnetic results from theMineoka Ophiolite
Belt (Tonouchi and Kobayashi, 1983): the natural remanent
magnetization of pillow basalts of 0.3–8.8 A/m, dyke basalts
of 0.2–4.1A/m, and serpentinized rocks of 0.8–1.4A/m. The
arithmetic mean of magnetization intensity of all samples of
1.7 A/m is roughly comparable to our estimate of in situ

magnetization of the ophiolitic bodies. The Königsberger
ratio averages 3.2 for pillow basalts, indicating that natural
remanentmagnetization dominates inducedmagnetization in
magnetic anomalies locally. The Königsberger ratios are 0.8
for dolerite, 1.1 for gabbro, and 0.5–6.1 for ultramafic rocks,
thus induced magnetization is considered to be a significant
component for the bulk of the ophiolitic rocks. If a weak
magnetization contrast is assumed, it makes a large ampli-
tude undulation of the magnetic basement. For the case of
a magnetization contrast smaller than 0.5 A/m, the magnetic
basement reaches the ground surface in the southern study
area. Therefore the basementmagnetization contrastmust be
larger than 0.5 A/m because there is no outcrop of ophiolitic
rocks in the area.
Our results show that the Mineoka Ophiolite is elongate

vertically from the ground surface, and can be modeled by
vertical magnetic prisms and shallow magnetic basement.
Therefore the structure is inhomogeneous horizontally be-
neath the Mineoka Belt (Fig. 11). In a previous study,
Kinoshita et al. (1995) discussed themagnetic structure using
a part of our geomagnetic data set, along a line of 139◦55′E.
They modeled the Mineoka Ophiolite with a magnetic prism
having a thickness of 500 m. However we argue that the
ophiolite body has a much deeper root of about 4 km from
the analysis shown in Profile 1 to 3 in Fig. 8. Aeromagnetic
data suggest that theMineoka Ophiolite magnetic body has a
root not much deeper than several kilometers. The amplitude
of the magnetic anomalies observed at ground level rapidly
decrease at higher altitude, implying that the entire size of
the ophiolite bodies is small and is confined in a narrow band.
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Fig. 11. Schematic north-south cross section of the magnetic structure and its tectonic interpretation for the formation of the Mineoka Ophiolite Belt and
its adjacent area. Vertical exaggeration = 2.2.

We showed that it is possible to trace the continuation of the
paleo plate boundary, which gives information regarding the
evolution of the triple junction, bymappingmagnetic anoma-
lies with large amplitudes and short wavelengths. However,
the eastern extension of the Mineoka Ophiolite Belt to the
Pacific Ocean was not detected in spite of the sea-surface
survey, probably because of the deep water depth or sparse
interval of the ship tracks (Fig. 3).
Inhomogeneous horizontal structure beneath the Mineoka

Belt is also suggested from seismic explosion experiments.
There is an offset in the upper boundaries of seismic velocity
layers beneath the Mineoka Belt (Asano et al., 1979), and
a seismic velocity discontinuity has an abruptly steep dip in
the south of theMineoka Belt (Hasegawa, 1988). These seis-
mic velocity studies showed that there is a thick sedimentary
layer to the south of the Mineoka Belt. This result is con-
sistent with our magnetic structure having graben structure.
Morijiri et al. (1990) and Kinoshita et al. (1995) argued that
there was a gap in themagnetic basement, and inferred a non-
magnetic layer there to explain the low magnetic anomaly.
These seismic studies, however, show no evidence of struc-
tural discontinuity.
There is the possibility of a lateral change in structure be-

neath Sagami Bay to the southwest off the Boso Peninsula
(Asano et al., 1979). This velocity discontinuity is also in-
ferred from the observation of earthquake swarms (Mizoue
et al., 1981). These results may show that the presumable
basement of the southern tip of the Boso Peninsula is iso-
lated from the surrounding basement. The Bouguer gravity
anomaly shows a local peak of high anomaly, which shows
a circular shape with a radius of about 30 km centered to
the south off the Boso Peninsula (Ueda et al., 1987; Kono

and Furuse, 1989). The gravity anomaly high extends in an
east-west direction to the north of the Mineoka Belt. A low
gravity anomaly is located in the study area between the high
anomalies. The gravity anomaly structure supports the exis-
tence of a sedimentary layer, lying between relatively high
density crustal blocks.
4.2 Implications for the formationof theMineokaOphi-

olite Belt
The magnetized vectors of the modeled magnetic prisms

deviate from the ambient geomagnetic vector, suggesting that
these magnetic prisms have strong natural remanent magne-
tization. The less than 1 km thickness and length scale of
the magnetic prisms is consistent with a pillow basaltic layer
of oceanic crust produced at an oceanic spreading center.
In consideration of the geological setting of the study area,
it is possible that the magnetic prisms represent fragments
of a pillow basaltic layer. The magnetic basement is thus
regarded as emplacement of an oceanic lower crust and a
layer of serpentinized upper mantle rocks. The magnetic in-
clinations show low angles of 0–20◦ in the southern part of
the study area. The paleomagnetic result from the southern
part of Mineoka Hill also has systematically low inclinations
from −20 to 20◦ (Tonouchi and Kobayashi, 1983). These
inclinations are significantly low compared to 48◦ which is
expected for the present position at 35◦N, and suggest that
the oceanic crust has been carried from a low latitudinal re-
gion. We cannot specify the precise paleo latitude because
our result cannot constrain the original horizontal plane, but
Tonouchi and Kobayashi (1983) discussed the paleo latitude
from their paleomagnetic investigation. They concluded the
inclination of 34◦ after bedding correction, thus the paleo
latitude 23◦N, which is about 1,000 km south of the present
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location. The inclinations of the magnetic modeling show,
in contrast, high angles of 50–60◦ beneath the Mineoka Belt
consistent with the paleomagnetic measurements of 30–60◦

on the northside of Mineoka Hill (Tonouchi and Kobayashi,
1983). The high angle inclinations suggest that these frag-
ments of oceanic crust are highly tilted and have been thrust
to the ground surface by tectonic processes. This part of the
crust seems to be undergoing active uplift that has formed
a bulge of hills which are bounded on both sides by fault
lines running almost east to west (Research Group for Ac-
tive Faults of Japan, 1991).
The burial depth of the magnetic basement and prisms

varies systematically (Figs. 8(a) and 11). The magnetic lay-
ers are buried shallow in depth in the southern part of the
study area, and the burial depth increases by about 3,000 m
from south to north in themiddle of the study area. Apossible
interpretation of the origin of the northward dipping structure
is that it is a relic of a slab slope of the paleo oceanic plate.
The other possibility is that it is a product of successive up-
lifting of the southern part of the study area (Sugimura and
Naruse, 1954, 1955).
A possible mechanism for emplacement of the oceanic

crust is collision of a micro-continent and obduction of an
oceanic plate. A micro-continental block may have collided
with the Honshu Arc. The oceanic plate, existing between
the two continental blocks, obducted on the landward slope
alongwith accretionary sediments. Fragments of the oceanic
plate are buried in accretionary sediments to the south of the
Mineoka Belt. The Mineoka Ophiolite Belt was formed by
fragments that were sandwiched and rotated to high angles
in the compressive stress field at the paleo-plate boundary.

5. Conclusions
1. We conducted onshore and offshore magnetic surveys

on and around the southern Boso Peninsula, Honshu, Japan,
to investigate the magnetic crustal structure. The surveys
revealed magnetic high anomalies, which have prominent
large amplitudes and align along theMineokaOphiolite Belt,
many isolated anomalies with short-wavelength were ob-
served. The surveys also detected low anomalies extend-
ing in the WNW-ESE direction. This is a common feature
in published aeromagnetic anomaly maps (e.g. Nakai et al.,
1987; GSJ and CCOP, 1996).
2. Magnetic structure along the Mineoka Belt is modeled

by shallow magnetic basement and three-dimensional mag-
netic prisms with about 1 A/m of magnetization. The top
of the magnetic prisms is located at ground level, and these
bodies are elongate in the vertical dimension. The prisms
have high angle magnetic inclinations.
3. Isolated anomalies distributed to the south of the

Mineoka Belt are interpreted as thin sheet-like magnetic
prisms with low magnetic inclinations and 1 A/m of mag-
netization. Their burial depth changes systematically; from
shallow in the southern to deep in the northern area. Themag-
netic basement traces the bottom surfaces of the magnetic
prisms and thus shows a graben structure running through
the south of the Mineoka Belt and striking in an east-west
direction.
4. Wepropose that theMineokaOphioliteBeltwas formed

from fragments of oceanic plate. The fragments of oceanic

plate originated at low latitude were emplaced at the paleo-
plate boundary, and obducted on the landward slope along
with accretionary sediments. These fragments of oceanic
crust are highly tilted and have been thrust to the ground sur-
face. Fragments of oceanic plate are buried in accretionary
sediments in the south of the Mineoka Belt. The northward
dipping structure reflects slab slope of the paleo oceanic plate
or successive uplift of the southern part.
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