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Abstract

The Yuli Belt is the only unit that exposes HP/LT metamorphic rocks in
Taiwan. In addition to the glaucophane found in the Juisui area, omphacite represents
another HP index mineral and occurs mainly in the Wanjung serpentinite tectonic
block. However, due to lack of detailed studies, the nature, origin, age, and
implications of the Wanjung omphacite-bearing rocks remain unclear. This study
describes a new outcrop in which omphacite-rich rocks occur within the lower part of
the Wanjung serpentinite block. In this locality, an in-situ pod shows a rock sequence
ranging from massive omphacite-rich rocks to banded and foliated amphibole-rich
metabasites. This block contains various rock layers with gradual to sharp boundaries.
The omphacite-bearing rocks also contain chlorite, clinozoisite, albite, titanite, calcic
amphibole, and phlogopite. The banded amphibole-rich metabasites contain similar
minerals but with higher proportion of calcic amphibole, which occurs as very large
porphyroclasts in some cases. XRF analyses of omphacite-bearing rocks reveal a
significant variation in major element composition (especially CaO and Al,O3) across
the studied in-situ block. However, ICP-MS analyses show high consistency in the
chondrite-normalized trace element patterns in the same rock samples, implying a
co-genetic source of origin. It seems that the omphacite-bearing rocks could have
been metamorphosed from a protolith of gabbroic plagioclase cumulate.

BSE imaging and EPMA mapping data reveal that omphacite contains
diopside lamellae or lobes. Petrographic features and mineral compositions indicate
that the relation between omphacite and diopside might represent a miscibility gap
caused by exsolution from cooling. The observed omphacite-diopside compositional
gap varies slightly from sample to sample of different mineral modes, but is consistent
with some miscibility gaps reported in previous studies. This is the first discovery of
this kind of unusual rock assemblage and texture in Taiwan. We have applied
multi-equilibrium thermobarometry (the Perple X software) to constrain the
metamorphic conditions of the studied block and associated rocks. Three stages of
metamorphism are reconstructed on the basis of petrographic criteria. M1 stage is
represented by actinolite in the interior of a large amphibole pseudomorph
(porphyroclast) in the omphacite-bearing rocks. M2 stage is by amphiboles in the
segregated bands, and M3 is by omphacite-diopside intergrowth in the massive
samples. The inferred P-T path, via computed pseudosections and amphibole isopleths,
appears to be a counter-clockwise one. The M2 stage is about 490 ‘C and 8 kbar, but
the M1 and M3 is less quantitatively constrained due to lack of suitable assemblages.
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