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Is the Ca-in-Opx geothermometer reliable?

Hidemi ISHIBASHI'

Abstract Reliability of Ca-in-Orthopyroxene (Opx) thermometer proposed by Brey & Kéhler (1990)
is examined by using a compiled database of subliquidus equilibrium and above-liquidus melting ex-
periments for multi-component peridotitic samples. The thermometer represents experimental tem-
perature conditions, T, with average AT [= Tesinopx —
by the thermometer] of —7°C and within standard deviation of 77 °C. AT'is independent on compo-

T.., where T¢,;, 0, is temperature estimated

sition of Opx but shows negative relation with reciprocal absolute temperature, indicating that the
geothermometer includes temperature-dependent systematic error. A revised model of Ca-in-Opx
thermometer is established by adding a correction for the temperature-dependent systematic error.
Reliability of the revised Ca-in-Opx thermometer is compared with that of two-pyroxene thermometer.
The result strongly suggests that two-pyroxene thermometer is much reliable than Ca-in-Opx thermom-
eter and the former should be used to estimate equilibrium temperatures of two pyroxene bearing
peridotites.
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~1400°C (Fig. 1), Opx OAHRHEFHIZMg# [=Mg / (Mg
+ Fe) in mol] #30.87~0.96, Cr# [=Cr/ (Al+Cr) in
mol] 230.045~0.556, MRFEH6I25F3 2 Na, Al, Crd
PRI FNZEN0~0.025, 0.01~0.25, 0.002~0.028
Th 2 (Fig. 2). —F, PHIERIER T — X I2oWTiE,
EBRIRE « EH oIz EN, 1~2GPa, 1150~
1400°C (Fig. 1), Opx DRHRLHIPH 1L Mg# #0.87 ~0.93,
Cr# 230.02~0.31, BFEH61Ixd3 2 Na, Al, CrOJR
FEDBENZEN0.001~0.01, 0.09~0.32, 0.007~0.051
T®H 2% (Fig. 2). Ca-in-Opx{iLEE 7t ZERIEE HHME I,
QR TEHET /T A=K — ATIZ X o T L 72,

AT = TCarin—Opx - Texp (2)

2T Tewimon FORIT X, EIESOHERAL THDS
N VPHERRE O D D E, T, 3ERRETH 2.
Fig. 1. Pressure and temperature conditions of compiled experimental
datasets. Filled and open circles indicate subsolidus equilibrium
and above-solidus melting experiments, respectively.

Fig. 2. Orthopyroxene compositions included in compiled datasets. (a) Cr# [= Cr/ (Al + Cr) in molar basis] is plotted against Mg# [= Mg/
(Mg + Fe) in molar basis ] . (b-d) Concentrations of Na, Al, and Cr (atoms per 6 Oxygens) are plotted against Mg#, respectively. Symbols

are the same as those in Fig. 1.




















