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Introduction: El Goresy et al. [1] and Miyahara et al. [2] 

found a novel wadsleyite-ringwoodite assemblage in a shock-
melt vein (SMV) of Peace River (L6) chondrite. Both wadsleyite 
and ringwoodite display granoblastic-like texture. The wadsley-
ite-ringwoodite interface denoted a compositional gap of up to 32 
mole % fayalite (Fa). The assemblage was interpreted to have 
formed through fractional crystallization of olivine melt gener-
ated by a shock event. We here present further evidence that such 
fractional crystallization mechanism is not unique to Peace River 
only but is indeed pervasive in the SMVs of L6 chondrites. We 
scrutinized several SMVs in Allan Hills 78003 (L6) and Yamato 
74445 (L6) chondrites using FE-SEM and EPMA because previ-
ous studies showed that they contained wadsleyite and ring-
woodite in their SMVs [3, 4]. We also conducted FIB-
TEM/STEM microanatomy of important parts to obtain addi-
tional evidences disclosing details of the mechanism of fractional 
crystallization of wadsleyite and ringwoodite. 

Results and discussion: We found diverse wadsleyite-
ringwoodite assemblages (~50 by ~30 µm) and unzoned olivine 
crystals (Fa24-25) with ringwoodite veins in the SMVs of Allan 
Hills 78003. The assemblages are elongated parallel to walls of 
SMVs. There is unambiguous dichotomy in the chemical compo-
sitions of wadsleyite and ringwoodite; wadsleyite is depleted in 
Fe (Fa11-13) whereas, ringwoodite is rich in Fe (Fa30-32). We also 
found very similar wadsleyite-ringwoodite assemblages in the 
SMVs of Yamato 74445. We maintain that these wadsleyite-
ringwoodite assemblages were also formed by fractional crystal-
lization from olivine melt. In some cases, wadsleyite grains in the 
assemblages are idiomorphic with preferred orientation and al-
lotriomorphic ringwoodite grains in their interstices, indicating 
that ringwoodite crystallized subsequent to wadsleyite from oli-
vine melt. In most cases, the assemblages have wadsleyite rim 
(width < 10 µm). Poorly-crystallized materials are present be-
tween idiomorphic wadsleyite grains of the rim. A few idiomor-
phic majorite-pyropess grains were encountered within the wad-
sleyite rim. These textures imply that olivine melt partially mixed 
with chondritic melt.  

Conclusions: We strongly suggest that liquidus wadsleyite-
ringwoodite assemblages are ubiquitous in the SMVs of L6 
chondrites and were not noticed in earlier studies. We found here 
additional supporting evidence for fractional crystallization of 
wadsleyite and ringwoodite from olivine melt. 
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