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On the limburgite from Ogusoyama, Shimane Prefecture, Japan

Kiyoshi ISHIBASHI

Abstract

Ogusoyama, situated about 15km southwest of Hamada city, Shimane Prefecture,
is a famous locality for the occurrence of limburgite.

The phenocryst clinopyroxenes show remarkable compositional zoning made up of
inner aluminian augite and of outer titan-augite. In rare cases, however, three zones
are recognized in some crystals, which made up of chrominian diopside core, of aluminian
augite intermadiate zone and of titan-augite outer margin. Optical properties and
chemical compositions of constituent minerals in limburgite as well as bulk chemical
compositions of the host rocks are presented. The optical and chemical data suggested
that most megacrysts in limburgite are formed from some basaltic magma near upper-
most mantle or lowest crust, but they are no more in equilibrum with limburgite magma

at volcanic condition.
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Fig. 1. Locality of Ogusoyama, Shi-
mane Prefeture, Japan.
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Table 1. Optical properties of constituent minerals in limburgite
from Ogusoyama.
Phenocryst Groungmass
Olivine Olivine around orthopyroxene phenocryst
a) megacryst a =1.665 7 =1.704
a =1.656 7 =1.696 Fogs—gs
Fogy-g5 Clinopyroxene
b) phenocryst a) Ti-aguite
a =1.658 7 =1.699 a=1.705 Woy,
Fogr—g1 B =1.709-1.713 { Eng,
Clinopyroxene 7 =1.729 Fss;
a) megacryst (Al-augite) 2V 52°
a=1.702 Woge Pleochroism
B =1.708-1.711 { Eng, X =reddish yellow
7 =1.723 Fsgy Y =reddish brown
2V 50° Z =brownish red
b) phenocryst (Ti-augite) b) Pigeonite-pigeonitic augite around orthopyroxene
a=1.700 Wogg phenocryst
B =1.710-1.713 { Engg 2V 5-20°
7 =1.725 Fsgs Plagioclase
2V 50° o =1.552 7 =1.563
Pleochroism Angg—yg
X =reddish yellow Natrolite
Y =brownish red a=1,473 7 =1.481?
Z =brownish red Thomsonite
Orthopyroxene a=1.510 7 =1.519
a=1.675 7 =1.688 Glass
Engggs a) brown glass with olivine and pyroxene
partly decomposed to aggrigate N=1.521
of olivine, augite and pigeonite b) colorless glass with zeolites N=1.515
at the margin. -Other minerals
Magnetite, Ilmenite,” Chromite, Sodalite(?),
Analcime, Apatite and Aenigmatite like mineral.

Optical properties of constituent minerals in peridotite inclusions.

Olivine Clinopyroxene (Cr-diopside)
a =1.654 7 =1.69 a=1.671 2V 55° Woy,
Fog—gs B =1.677-630 {Enm
7 =1.695 Fs;
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Table 2. Chemical composition and atomic ratios of olivines.

No. 1 2 3 No. 1 2 3
SiO, 38.77 39.29 39.54 Si 0. 969 0. 967 0.961
TiO, 0.01 0.01 0.01 Al 0.012 0.011 0.009
Al,0; 0.39 0.25 0.39
Cr,0,4 — — 0.03 Fe*-- 0.018 0.011 0.027
Fe 03 0.85 0.93 0.74 Fe 0. 228 0.184 0.217
FeO 11.10 12.14 8.97 Mn 0. 003 0.003 0.003
MnO 0.14 0.17 0.14 Mg 1.796 1.841 1.802
MgO 48.50 47.36 50.17
CaO 0.00 0.00 0.00 (o) 4.000 4,000 4,000
Na,O 0.03 0.04 0.03

Fo Fo Fo
K;O 0.01 0.01 0.01 i “‘ ssl ”
H,0+ nd. nd. nd.
H,0- nd. nd. nd.
P,0; 20.01 0.01 ~£0.01
Total 99.79 99.94 100. 03

No.1: megacryst olivine in limburgite.

No.2,3: olivine from basic and ultrabasic inclusions in limburgite.
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Table 3. Chemical composition and atomic ratios of clinopyroxenes.

No. 1 2 3 No. 1 2 3
Si0, 51.47 | 48.29 | 50.92 si 1887 | 1758 | 1.846
TiO, 1.69 1.32 0.39 Al 0.113 | 0.242 | 0.154
ALO, 5.71 9.23 6.71
Fe,0, 2.23 2.92 1.56 Al 0.111 | o0.151 | 0.133
FeO 3.69 3.92 3.10 Ti 0.046 | 0.035 | 0.011
MnO 0.146 | 0.14 0.13 Fe 0.062 | 0.079 | 0.043
MgO 14.74 | 1581 | 17.98 Fe 0.112 | 0.118 | 0.094
Ca0 18.35 | 17.28 | 17.50 Mn 0.004 | 0.004 | 0.004
Na,0 1.52 127 0.98 Mg 0.693 | 0.633 | 0.697
K,0 0.06 0.07 0.02 _
H,0* 0.15 nd. 0.11 Mg 0.119 | 0.220 | 0.279
H,0- 0.08 nd. 0.15 Ca 0.721 | 0.675 | 0.681
P,0s | ~0.01 | ~0.01 | 0.01 Na 0.156 | 0.092 | 0.070
Total | 99.83, | 100.25 | 99.55 K 0.004 | 0.004 -
0 6. 00 6.00 6.00

No.1l: phenocryst clinopyroxene in limburgite.

No.2: megacryst clinopyroxene in limburgite.

No.3: clinopyroxene from basic and ultrabasic in clusions.
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Table 4. Chemical composition of limburgite
and their CIPW norm.

No. 1 2 3 4 5 6

Si0, |40.81 | 42.24/42.69 | 44.03| 50.45 | 52.73
TiO, |0.171] 1.72)1.204| 1.84 1.61| 1.69
ALO; | 1.13 | 13.57[13.06 | 11.26) 21.35 | 20.31
Cr0p [0.11] — —| — - =
Fe,0; | 0.75 | 2.94/ 1.59 | 2.26) — | 1.34
FeOQ [10.84 | 7.318.06| 8.11] 4.84| 2.29
MnO | 0.164 0.20/ 0.135 0.20] 0.04 | 0.04
MgO |44.95 | 13.10[16.23 | 16.37| 1.19| 1.05
CaO | 0.49| 9.86/ 9.51| 9.06] 2.24| 3.42
Na,0 |0.21| 3.072.56 | 3.07] 7.13| 6.09
K,0 |0.04| 1.86 1.31| 151 5.96| 4.27
H,0+ |0.12| 1.52 2.36 | 0.73
H,0- |0.16| 0.95/ 0.48 | 0.67
P,0; |0.032| 1.23[0.483] 0.94] 1.96| 1.77

} nd |}s.19

Total [99.97;| 99.57|99. 67,|100. 05 (96.77)100. 19

C — — — — 3.74
or — [ 11,12/ 7.78 | 8.90 25.58
ab 1.57 | 4.19/3.14 | 7.60 46.58
an 2.22 | 17.79120.29 | 12.79 5.00
Ne — | 11.64/ 9.94 | 9.80 2.58

wo 0.12 { 9.78 9.74 | 11.25 —
en 2.00 { 7.20) 6.90 | 8.40 —

fs 10.40 | 1.85 1.98 | 1.72 —
fo -~ |77.28 | 17.92)23.52 | 22. 82 1.82
fa 14.28 | 5.30/ 7.75 | 7.73 0.30
chr 0.22 — - — —
mt 1.16 | 4.18 2.32 | 3.25 1.86
il 0.46 | 3.19/ 2.28 | 3.50 3.19
ap — | 2.69 1.34 | 2.02 4.37
No.1: balk composition of basic and ultrabasic
inclusions. i
No.2: mainly groundmass composition of lim-
burgite.
No. 3: bulk composition of limburgite in general
part.

No.4: bulk composition of limburgite with basic
and ultrabasic in clusions.

No.5: XMA analyses of glass in limburgite.

No.6: bulk analyses of glassy part of limbur-
gite.
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sogama.
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