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Introduction: High-pressure polymorphs of olivine, pyrox-

ene and feldspar exist in a shock vein induced by a dynamic 
event. Several previous studies proposed that some high-pressure 
polymorphs were formed from chondritic or olivine melts [1,2] 
although the direct evidences for melting during the dynamic 
event have not been reported. The assemblages of high-pressure 
polymorphs in the shock veins are identical to those of synthetic 
equilibrated samples recovered from static high-pressure and -
temperature experiments using Allende meteorite and KLB-1 
peridotite [3,4]. Conversely, here we report clear evidences for 
rapidly grown olivine and disequilibrium phase assemblage in a 
shock vein of Yamato 791384 (hereafter, Y-791384) L6 chon-
drite. 

Results and discussion: Major mineral constituents of a 
chondritic host-rock of Y-791384 are olivine (Fa24-25), low-Ca 
pyroxene, albitic feldspar, troilite and metallic Fe-Ni. A shock 
vein with a width of 300-500 µm exists in the chondrite host-
rock. The shock vein consists mainly of a matrix and a few 
coarse-grained low-Ca pyroxene, olivine and albitic feldspar 
(now jadeite) fragments. The matrix includes rapidly grown 
feather-shaped olivine, glassy material, magnesiowüstite, metallic 
Fe-Ni, troilite and minor majorite. We observed the matrix in-
cluding feather-shaped olivine by TEM. The average chemical 
composition of the feather-shaped olivine is Fa16, which is de-
pleted in a fayalite component compared with the original olivine 
(Fa24-25) in the chondritic host-rock. Silica-rich glass-like materi-
als exist around the olivine. Most feather-shaped olivine crystals 
were observed on the surface of magnesiowüstite, majorite and 
metallic Fe-Ni. Most grains of majorite show corrosion textures. 
Some magnesiowüstite grains show dendrite-like textures. 

The occurrence of feather-shaped olivine in the shock vein is 
the clearest evidence for rapidly grown olivine from melt related 
to a shock event in nature. The shock vein would be heated be-
yond the liquidus of the L6 chondrite by the shock event. Magne-
siowüstite was crystallized from the chondritic melts first. Subse-
quently, majorite was formed from the melt. The feather-shaped 
olivine nucleates on the magnesiowüstite and majorite.  

Shock veins previously studied have achieved equilibrium 
condition, which allow us to estimate shock pressure condition 
[3,4]. However, the coexistence of feather-shaped olivine and 
magnesiowüstite in the matrix parts of present shock vein invali-
dates the estimation because they cannot coexist at equilibrium 
condition [5]. The part of shock vein studied here did not achieve 
equilibrium completely because of short duration of high-
pressure and –temperature condition. Alternatively, the shock 
vein would record decompression stage. Cooling histories re-
corded in shock veins of meteorites would have varieties, which 
will allow us to understand P-T-t history during a dynamic event. 
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