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Mantle-derived xenoliths brought to the Earth’s Surface by basalts are important windows to understand
composition, evolution and processes of the lithospheric mantle. The lithosphere of the southeastern
China is dominated by peridotite or lherzolite [1, 2]. The spinel peridotite xenoliths studied are from
Fangshan basalt, eastern China, which are composed of olivine, clinopyroxene, orthopyroxene and
spinel with some interstitial phases (Fig. 1). Previous studies of the mantle xenoliths indicated that the
lithospheric mantle has undergone partial melting and metasomatism [1]. A significant feature of these
mantle xenoliths is that they often have asymmetric symplectitic textures along rims of minerals such as
clinopyroxene [3] and spinel (Fig. 2). Symplectite is a textural term that generally refers to 1)
intergrowth of minerals along the rims of other minerals, 2) a breakdown product of primary phases
such as garnet, pyroxene or spinel, or 3) reaction products between minerals and fluids/melts [4, 5, 6].

It was previously suggested that the symplectites in the studied xenoliths were caused by infiltration of
alkali-rich fluids (Na, K, Fe, etc.) into the spinel peridotite [7]. However, backscattered electron (BSE)
imaging and X-ray mapping of a sample where the xenolith neighbors with the host basalt shows that
the symplectitic rims in the xenolith are often well-developed when facing to the host rock basalt. These
new data show that asymmetric symplectitic textures of spinels (Fig. 2 & 3) were likely formed by
reaction between the spinel peridotite xenoliths and the host basaltic melt, implying that they formed
after the spinel peridotite xenoliths were sampled by the basaltic magma. A recent study suggested that
the mantle xenoliths in the host basaltic magma underwent low pressure melting during ascent of the
basaltic magma, resulting in formation of the low-Ca alkaline basalts [3]. However, extent and degree of
assimilation and melting of the xenolith during ascent remains unknown. Further studies such as strain
and orientation mapping of minerals in the xenoliths using EBSD will help better understand relations
between xenoliths and their host rock basalt.
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Fig. 1 (top left).
Backscattered
electron (BSE) image
of a coarse-grained
spinel peridotite
xenolith (left)
adjacent to the host
basalt (right) which
has fine-grained
crystals.

Fig. 2 (top right). BSE
image of the central
area in Fig. 1. Ol —
olivine; Sp — spinel;
Cpx — clinopyroxene.

Fig. 3 (left). WDS
X-ray mapping of the
same area as in Fig. 2
for the spinel
peridotite xenolith.
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