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Formation of extremely Mg-rich olivine phenocrysts in Otsukayama scoria from Daikonjima,
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Abstract

Occurrence and chemical compositions of olivine phenocrysts in red-brown and black scorias from Otsukayama scoria
cone, Daikonjima, Shimane Prefecture, Japan, were investigated to evaluate effect of high temperature oxidation on the
scoria. The Otsukayama scoria cone consists of black and red-brown scorias of alkaline olivine basalt. Olivine phenocrysts
within the black scoria lack precipitate minerals, but alteration minerals occur along fractures and on the rims of olivine
phenocrysts. Olivine phenocrysts in the red-brown scoria contain abundant cryptocrystalline precipitates including hematite
and enstatite, which are characteristic in scorias and lavas subjected to high-temperature oxidation. Olivine in the black
scoria has normal zoning with Fog, , cores and Fog 5 rims, whereas those in the red-brown scoria reach 97.7 mol% Fo. The
cryptocrystalline precipitates and extremely high Fo contents in olivine phenocrysts in the red-brown scoria are due to high

temperature oxidation.
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Ave. (n =13) s.d. Ave. (n =13) s.d.
SiO, 39.33 0.34 39.13 0.37
FeO* 17.13 1.20 17.84 1.37
NiO 0.21 0.04 0.18 0.05
MnO 0.27 0.07 0.23 0.06
MgO 43.36 1.02 42.60 1.35
CaO 0.24 0.03 0.25 0.03
Total 100.54 100.23
Number of cations on the basis of 4 oxygens
Si 0.993 0.004 0.994 0.003
Fe 0.362 0.028 0.379 0.033
Ni 0.004 0.001 0.004 0.001
Mn 0.006 0.001 0.005 0.001
Mg 1.632 0.028 1.613 0.035
Ca 0.007 0.001 0.007 0.001
Total 3.004 3.002
Fo(mol%) 81.2 80.3

* Total Fe as FeO.
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Ave. (n =5) s.d.

Sio, 4241 0.30
FeO* 1.65 0.33
NiO 0.24 0.04
MnO 0.32 0.04
MgO 55.82 0.45
CaO 0.15 0.06
Total 100.59
Number of cations on the basis of 4 oxygens
Si 0.997 0.005
Fe 0.032 0.006
Ni 0.004 0.001
Mn 0.006 0.001
Mg 1.956 0.018
Ca 0.004 0.001
Total 2.999
Fo (mol%) 97.7

* Total Fe as FeO.
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