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Introduction: Phase transformation mechanism of olivine to 

the high-pressure polymorphs, ringwoodite (Rgt) and/or wadsley-
ite (Wds) were studied with multi-anvil techniques and HRTEM 
to explore the nature of mechanisms prevailing in the Earth’s in-
terior transition zone. Several laboratory experiments demon-
strated that ringwoodite lamellae (or platelets) were coherently 
formed in original olivine grains along their stacking faults [1]. 
Here, we report the first natural occurrence of coherent ring-
woodite lamellae (< ~100 nm) in single olivine grains in shock-
melt veins of Y791384 (L6) previously studied by [2]. We stud-
ied ringwoodite lamellae in olivine in the shock-melt veins of 
Y791384 chondrite with a FE-SEM and FIB-TEM techniques. 

Results and discussion: Most original olivines (Fa24-26) en-
trained in the shock-melt veins are completely transformed to 
polycrystalline ringwoodite. In comparison, olivines adjacent to 
the shock-melt veins revealed heterogeneous olivine to ring-
woodite transformation. We encounter in these olivines two dis-
tinct textures: (1) polycrystalline growth, and (2) oriented sets of 
lamellae. The polycrystalline parts are near the shock-melt veins 
(< ~30 µm from the vein wall). In contrast, the ringwoodite la-
mellae are more dominant with increasing distance from the 
veins. They are thinner with increasing distance from the veins. 
The lamellae have a boudinage structure. Lamellae appear to oc-
cur along or parallel to fractures. We surgically extracted slices 
from each part, using FIB and studied each slice with TEM. TEM 
studies show that the polycrystalline regions consist of ring-
woodite (grain-size < ~300 nm). Most thick lamellae also consist 
of polycrystalline ringwoodite crystallites [3; 4]. This occurrence 
implies incoherent mechanism along fractures. Their crystallites 
become coarser near the shock-melt veins, suggestive of coarsen-
ing induced by annealing. Few very thin ringwoodite platelets 
(width < ~100 nm) are present near the lamellae dominated part 
of olivine. The ringwoodite platelets < ~ 100 unambiguously de-
pict coherent crystallographic orientation: (100)Ol//{111}Rgt. This 
is the first report of the natural occurrence previously produced 
experimentally [1]. This intergrowth implies a coherent mecha-
nism predicted by [1]. 

Conclusions: Both incoherent and coherent olivine-
ringwoodite mechanisms were recognized in the same original 
olivine grains. This allows a realistic estimate of the P-T condi-
tions and the time scale of the shock event. 
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