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English Abstract

Peridotite is the primary constituent of the upper mantle and plays a key role in the
formation of oceanic lithosphere via melting beneath mid—ocean ridges and in the
generation of arc magmas triggered by subducted slab fluid/melt—rock interactions.
Consequently, it is essential for understanding the thermochemical evolution of
oceanic plates. The Oman ophiolite, located in the northeastern Arabian Peninsula,
hosts a large exposure of mantle peridotite (60 x 30 km) that preserves records of
both spreading—ridge and subduction processes (e.g., melting and melt—rock
reactions). Traditionally, the interpretation of these peridotites relied on empirical
geochemical diagrams (2D or 3D). However, this approach limits our understanding
of complex, superimposed mantle processes to a semi-quantitative level. In this study,
we applied Independent Component Analysis (ICA) to quantitatively separate
independent mantle processes. Furthermore, using forward modeling, we evaluated
these processes and reconstructed the chemical evolution of the upper mantle (Miki
et al, 2025 (. This presentation demonstrates the efficacy of a data—driven
approach in mantle petrology and discuss future prospects.
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