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Geology and tectonic evolution of the Mineoka belt, Boso Peninsula, Central Japan

EAGEA Y - e Y - RS

Naoki TAKAHASHI V', Shoji ARAI? & Shuichi NipA *

Abstract. A part of the youngest ophiolitic rocks in Japan are distributed in the Mineoka belt in the Boso
Peninsula, Central Japan. The possible ophiolitic constituents are almost dismembered and are exposed
as tectonic blocks of basalts, gabbros and peridotites in serpentinite mélanges in shear zones. Geologic
relationships among the constituent rocks are not clear because of structural complexity on their occurence.
Since the Mineoka belt is now situated near the triple junction of three plates, active geologic phenomena
are likely to occur in the area. In order to understand the evolutionary history of the Mineoka Belt, detailed
geological studies have been carried out there.

The ophiolitic rocks intruded tectonically into the Early Miocene trench-fill or fore-arc sediments, called
‘the Hota Group’, and are frequently found as serpentinite mélanges along several parallel faults (shear zone).
The intrusion of the ophiolitic rocks might cause fault gouges at the boundaries with the Hota Group, and is
inferred to be in progress even in Recent.

Occurrences of the ophiolitic rocks in the Mineoka belt are classified into two types: (1) tectonic blocks
in serpentinites, and (2) gravels in sedimentary rocks. The differences in occurrence of the ophiolitic rocks
indicate the differences in timing of exposure of the ophiolitic rocks to the earth’s surface. The former
protruded in the Hota Group in the Recent, whereas the latter possibly in the Early Miocene.

Ophiolitic rocks are also found in the Early Miocene to Pleistocene fore-arc basin sediments around the
Mineoka belt. Petrological characteristics of serpentinite gravels in the sediments are very similar to those
currently exposed in the Mineoka belt, suggesting that the origin of the serpentinite gravels was possibly the
same as other peridotites in the studied area. Homogeneous peridotites, thus, probably widely uplifted in the
fore-arc region of the Honshu arc (the Mineoka belt) throughout the time after the Early Miocene.

Characteristics of the ophiolitic rocks exposed in the Early Miocene are consistent with their derivation
of an arc-setting. On the other hand, basalts in the Recent serpentinite mélanges have been interpreted to be
of oceanic origin. From these lines of evidence, we interpret that the constituent rocks in the serpentinite
mélanges have changed from arc-type to oceanic-type through the time from the Early Miocene to the Recent.

We infer that the rocks composed of the upper mantle to crust of ‘Paleo-Izu arc’ were preferentially
incorporated in serpentinite mélanges along the transform fault at the northern end of the Shikoku Basin
during opening of the Basin in the Early Miocene, and then the basement rocks of ‘Paleo-Izu arc’ or the rocks

composed of the Shikoku Basin were finally incorporated in the serpentinite mélanges.

Key words: Mineoka belt, ophiolites, Philippine Sea plate, Shikoku Basin, Paleo-Izu arc
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Sample No.  Locality Rock $i0, TO, ALO, FeO* MmO MgO CaO NaO KO PO [53:12 | F&ZS’
[South Zone]

91072604 Futomi, Kamogawa picrite basalt (gravel) 47.87 2.61 9.79 11.45 0.13 11.21 9.03 2.20 0.79 0.30 95.38 1.02
GR3905 Sonbo, Kamogawa basalt 48.27 0.83 18.67 9.51 0.16 4.05 9.16 4.35 0.35 0.11 95.46 2.35
GR3859 Kobata, Minamiboso  basaltic andesite 56.46 1.35 15.10 8.13 0.13 5.49 7.00 4.46 0.39 0.27 98.78 1.48
GR3940 Kobata, Minamiboso  basaltic andesite 57.55 0.52 16.57 7.33 0.14 3.61 7.98 2.66 1.31 0.12 97.79 2.03
[West Zone]

GR1602 Akabushi, Kyonan basaltic andesite 56.64 0.56 15.80 6.29 0.09 591 7.05 3.26 1.12 0.05 96.77 1.06
GR1598 Tago, Kyonan basalt 50.81 1.58 14.71 8.18 0.16 7.73 11.59 3.19 0.29 0.16 98.40 1.06
GR1595 Tago, Kyonan dolerite 54.65 1.64 14.52 8.64 0.13 5.57 7.55 3.78 0.93 0.31 97.72 1.55
GR4465 Takasaki, Minamiboso basalt 53.23 0.93 16.69 9.99 0.11 4.59 10.23 2.71 0.79 0.15 99.42 2.18
[Okuzure Formation]

GR6194 Mukaine, Kyonan picrite basalt (gravel) 42.39 1.49 6.15 11.68 0.16 24.05 6.47 0.60 0.16 0.14 93.29 0.49
GR6198 Nakaobara, Kyonan  picrite basalt (gravel?) 40.38 0.86 3.91 12.02 0.17 32.14 4.16 0.10 0.04 0.09 93.87 0.37
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