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Micro-thermometry and Raman density analysis of fluid and melt inclusions
in corundum megacrysts from basalts in Changle, Shandong Province
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(1. Institute of Geology, CAGS, Beijing 100037, China; 2. State Key Laboratory of Mineral Deposit Research,
Department of Earth Sciences, Nanjing University, Nanjing 210093, China)

Abstract: The corundum megacrysts in basalts from Changle of Shandong Province, as the main source of blue
sapphires in China, contain varied types of fluid and melt inclusions. Knowledge of their micro-thermometry,
compositions, densities, and trapping temperatures (T') and pressures (P) is insufficiently known, which has
hindered the study of source areas of sapphires, phase behaviors of fluids/melts in the Earth’s interior, and gen-
esis of corundum megacrysts. The authors performed detailed mirco-thermometric measurement of the inclusions
and used a newly-developed technique to analyze the densities of some fluid inclusions that were hardly obtained

from micro-thermometry. Fluid inclusions are CO,-rich with minor other volatiles and have lower densities of 0
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~0.55 g/cm’(mostly lower than 0.3 g/cm?®)or otherwise higher densities of 0.65~0.75 g/cm®. The fluid in-
clusions with lower densities resulted from leakage. The other type of fluid inclusions is rich in H,O-CO, with
minor other volatiles and has low salinities with bulk densities of 0.64 ~0.78 g/cm®. Except for a few which
can be homogenized at 1 100~1 300°C, the two types of melt inclusions mostly cannot realize whole homoge-
nization, which is attributed to the high viscidity of solid materials within the inclusions. For the other three
types of melt inclusions, except for some which can be homogenized at 1 040~1 280°C , the others cannot be ho-
mogenized due to heterogeneous trapping of immiscible fluids and melts. Consequently, the lowest homogeneous
temperatures of 1 000~1 100C are considered to be the real trapping temperatures. On the basis of the temper-
atures and by using isochores of fluid inclusions, the trapping pressures are constrained at 350 ~640 MPa, corre-
sponding to 12~23 km litho-static pressures of the lower/middle crust. The phase changes in many CO,-rich in-
clusions cannot be observed during heating and cooling, which seems to be an important symbol for distinguish-
ing Changle corundum from corundums of other areas. In addition, the heterogeneous trapping and the coexis-
tence of CO,-rich/CO,-H,O-rich inclusions and melt inclusions suggest that immiscibility between fluids and
melts occurred under the trapping T-P conditions. It is thus concluded that the Changle corundums crystallized
from a CO,-oversaturated melts with high temperatures in the lower/middle curst.
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Table 1 Determination of densities and compositions of C; type NaCl-H,0-CO, fluid inclusions
1 2 3 4 5 6 7 8 9
th co, T 31.8 31.5 31.3 31.3 32.4 31.6 31.5 32.0 31.6
tm ca C 6.6 5.4 7.4 1.3 5.9 7.2 5.1 7.8 7.2
ty, C 380 375 387 415 413 386 339 370 363
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X Nacl 0.0152 0.020 8 0.0114 0.0380 0.0183 0.124 0.0224 0.0077 0.0126
X(r)2 0.270 7 0.2498 0.290 4 0.2106 0.2619 0.2849 0.2370 0.2910 0.2723
XHZ() 0.714 1 0.729 4 0.698 2 0.7514 0.7198 0.5911 0.740 6 0.7013 0.7151
pgem 0.68 0.69 0.66 0.74 0.68 0.78 0.70 0.65 0.67
10 11 12 13 14 15 16 17 18 19
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Table 2 Types and micro-thermometry of fluid and melt inclusions in corundums gem from different locations
Lm O, T ty, C
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CO, A\ L
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