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Fig. 1 Phase diagram of water and some minerals and
geothermal curves in the lithosphere
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Table 1 Density and molar volume of vapor at various pressures and temperatures
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CIESSTEVERR: LYY 800 2.730 0. 363 20. 10 0. 896 1. 09 8. 62
1200 5. 950 0. 354 19. 57 0. 920 0. 72 7.78
500 0. 735 0. 394 21.78 0. 827 ANJBE K 11. 53
KX 800 1. 470 0. 384 21. 24 0. 847 1.95 10. 59
1200 3. 360 0. 368 20. 35 0. 884 1.29 9.09
500 0. 385 0. 427 23.63 0. 762 AWK 14. 62
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PHASE TRANSFORMATION BOOSTER IN WATER DURING
ULTRAHIGH-PRESSURE METAMORPHISM

Hu Baoqun Wang Fangzheng

(Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China)

Abstract: The calculation in the hydrostatic pressure gradient shows that the eclogites were formed
in the depth of at least 70 km, and the coesite-bearing eclogites in the depth of at least 120 km. In addi-
tion, the eclogites containing both the diamond and coesite in the depth of at least 145 km. It is unimag-
inable that the ultrahigh-pressure metamorphic rocks are uplifted to the earth surface from such depths.
Many references show that the water is indispensable to the ultrahigh-pressure metamorphism. Based on
the studies of the mineral dehydration, the geothermal curves and the phase change diagram of water,
this paper indicates that such supercharges as the phase transformation booster in water greatly increase
the lithostatic gradient in the process of the ultrahigh-pressure metamorphism. The depth for the forma-
tion of the ultrahigh-pressure metamorphic rocks calculated with hydrostatic pressure is only the greatest
depth. However, the actual depth for the formation of the ultrahigh-pressure metamorphic rocks was
much smaller than the theoretical depth as calculated with hydrostatic pressure.

Key words: ultrahigh-pressure metamorphism; water; phase change; pressure.



