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Chromiume-rich included olivines and chromite exsolution rod-rich deformed porphyroclast olivines occur in the Luo
busa mantle peridotite and chromitite in the Yarlung Zangbo ophiolite, Tibet. Included olivines are subhedral to hedral
with size up to 50um and occur in spinels or chromites in harzburgite, dunite, disseminated chromitite, nodular chromi
tite and massive chromitite. Deformed porphyroclast olivines are coarse-grained (up to 10mm), undulatory extincted,
kink banded and recrystallized. Amounts of chromite exsolution rods arrange parallelly with light-white color and extr
emely narrow width of <3pum. In each sample, no matter what lithology, included olivines contain obviously higher Cr,
O3 and lower FeO than other olivines. Parts of those included olivines contain by far the highest Cr,0, (up to 1.49%)
in the world and much higher than those in lunar and chondrite olivines (—0.7%). Except for a weak negative correlati
on of Cr,05 vs. FeO for those included olivines, no other correlation of Cr,05 vs. MnO and of Cr,05 vs. MgO was obse
rved, distinguishing from those chromium-rich olivines in lunar basalts (Cr varies inversely with Fe) and from those in
St. Mesmin chondrite (Cr varies positively with Fe). Aluminum is near background levels and minors of manganese (—~
0.1%) and nickel (0.3%—~0.5%) were detected in included olivines. Combing with previous studies, we analyzed the v
alence state and substitution of chromium in Cr-rich olivine or its precursor phase. Cr2™* is believed to be the controlle
d valence in the octahedral site of olivine since an in-situ moissanite in one of samples studied here has been discove
ried. A possible vacancy substitution mechanism is proposed to explain the uncorrelated characteristic between Cr an
d other metal elements. According to lots of findings of ultra-high pressure and extremely reductive minerals reported
by previous studies, that the chromium-rich olivines in the Luobusha mantle peridotite and chromitite might originate f
rom mantle transition zone or lower mantle and their precursor phase might be wadsleyite or ringwoodite.
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