Petrology of the permian mafic and ultramafic
rocks in the inner zone of southwestern Japan
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Petrology of the Permian mafic and ultramafic rocks in the Inner Zone of
southwestern Japan
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Abstract To understand the oceanic magmatism in the Permian time, the greenstones
from the Mino-Tamba belt and the Yakuno ophiolite, southwestern Japan are examined
petrologically and geochemically in detail. The greenstones from the Mino-Tamba belt
are divided into three distinct series (LTS, TS and HTS) based on the mode of
occurrence and geochemical characteristics (TiO, content varies such like
LTS<TS<HTS). The tholeiitic LTS is associated with limestone and chert, and is
characterized by the less enriched geochemistry and isotopic compositions, which is
similar to the oceanic plateau basalts. The TS is mainly associated with chert and shows
enriched geochemistry and isotopic compositions, which are similar to those of oceanic
island basalts. The LTS and TS both formed in Early Permian. The HTS including
picrites and ferropicrites occur as sills intruding into the Middle Permian chert covering
the LTS greenstones and as dikes intruding into the TS greenstones. The HTS are
characterized by very enriched geochemical and isotopic signature similar to HIMU-
type basalts. The preferred model for the formation of the greenstones from the Mino-
Tamba belt is as the following: (1) The LTS and TS were produced by the melting of the
hotter and cooler parts respectively of a mantle plume head in Early Permian. (2) After
this magmatism, the HTS was produced by melting of a cooler tail of the mantle plume
with the recycled (Fe-rich) eclogite in Middle Permian. These successive magmatc
events would have resulted from the Permian superplume activity in an oceanic domain
in addition to the known Permian superplume products on the Eurasian continent. On
the other hand, the field occurrence of greenstones from the Yakuno ophiolite shows the
eruption of lavas on the unsolidified mud. The geochemistry of the greenstones is more

enriched in trace element than normal MORB, but shows some depletion in TiO, and
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Nb. This result support that the Yakuno ophiolite has not been originated from oceanic
plateau and hence not directly related to the Permian superplume, but formed in a back-

arc setting in spite of the unusual original thickness of its oceanic crust.
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Fig.1 Geotectonic map of the Inner Zone of southwestern Japan and location of study areas.
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-126-



15 T T Ll T l ¥ T T T I T ﬁ; l T T T ] T T T I T

By ]

 DMM 3 ]

C -' “\‘ Caribbean-Colambia _* ]

10 T ! MORB Hyrdothermal alteration m

e B ’\‘l } ------- E"--—-\:-~-; e~ :

- Lo AT ~ n

LN Hawail, |

U L ‘i-" U ] ,1\ :’---—“:- _____________ 7’::‘ L4 . LTS i—

Z o N ‘\ @ \'.'. Y -/::—"'\\ ]

w » L \:.% PR Nauru A TS §

I A RN N s = ]

5 St Helenai I “k\.-““\_—~——0ntong Java @ HTS N

[ I j

L L) a ]

- HIMU ™ / A 8

i Ontong Java )

L (Sigana Alk_ali Suite) . 6\@ 4

, b | | \ | . Bulk Earth
0.702 0.703 0.704 0.705 0.706 0.707 0.708

873 r/ 863 I o

Fig.2 Srand Nd isotopic compositions for the greenstones from the Mino-Tamba belt. The data of LTS
and TS include Sano and Tazaki (1989). The ®'Sr/**Sr, and & Nd;;, was calculated by 280 Ma (LTS and
TS) and 265 Ma (HTS). ¢ Nd,, indicates the difference between '*Nd/'*Ndj;, of rock and that of chondrite
at the time of formation of the rock in permill. DMM (depleted MORB mantle), EM (enriched mantle)
and HIMU (high 1) are the isotopic mantle end members.
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