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Introduction: Eucrite meteorites are igneous rocks with ba-
saltic or gabbroic in composition, which come from the crust of
some Vestoids represented by asteroid 4-Vesta[1]. The eucrites
have radiometric ages of ca.4.43-4.45 Ga, implying that they are
the oddest igneous rocks in the solar system [2]. Thus, the study
of the eucrites can help us understand the earliest asteroid diffe-
rentiation, magmatism and later thermal metamorphism within
the first 10 million years during the formation of the solar system.
The eucrites have usually undergone extensive thermal metamor-
phism and possible fluid (or vapors) -rock interactions. The evi-
dence includes as follows: (1) A few high-Fe pigeonite fragments
and plagioclase grains were partially replaced by fine-grained
troilite, Mg-rich augite and silica; (2) Fe-enrichment along the
cracks that cross cut the pyroxene crystals; (3) Silica veinlets de-
posited from liquid water solutions are present in the eucrites [3-
5]. Furthermore, some evidences suggest that its parent-body may
have experienced complex thermal history. However, the heat
and material source of the thermal metamorphism is unclear.
GRV13001 is a new eucrite collected by CHINARE, which has
complex silica metasomatism that may imply the thermal history
of the eucrite parent-body. So the metasomatism of silica of
GRV13001 with its implication is introduced.

Petrology and mineralogy: GRV13001 is a breccia of mo-
nomict eucrite. The clasts show a typical basalt texture consisting
of pyroxene (49.3%), plagioclase (46.7%), silica (3.84%), along
with minor ilmenite, troilite and chromite.The matrix is fine-
grained and shares the same mineral assemblage as the clasts.
The pyroxene varies from ferrohypersthene (Fssgg.507W016.3.9),
pigeonite (Fssy3.553W07.7.139), augite (Fsqp5.455W0205.349) to di-
opside (Fsy7.0.284W0s53.606) in composition. And the plagioclase
comprises anorthite and bytownite (An;sg.g74, avg.gso). Based
on the two-pyroxenes thermometers, there are two temperatures
of 807°C and 949°C respectively, probably indicating its crystal-
lization and equilibration. A few pyroxene fragments and pla-
gioclase grains were partially replaced by porous silica and tiny
troilite grains filled in the hole of silica. The phase of silica is
quartz, cristobalite and glass identified by Raman spectrum anal-
ysis.

Discussion and conclusion: The metasomatic relict texture of
the pyroxenes in the GRV13001 suggests an ancient silicification
process by silica fluid. The silica fluid contained minor sulfur
vapor reacted with the pyroxenes to form quartz, cristobalite,
glass and troilite. Because the equilibrium temperature is higher
than the crystallization temperature, the chemical equilibration
may occur within the crust of the early basalts. The thermal equi-
libration is likely related to multi-stage magmatism that contri-

butes both the heat and the source of silica fluid and sulfur vapor.
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