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1. C &

Abstract

Thermal and compositional evolution of magmas in the
continental crust are profoundly affected by the melting
processes of the crust and convection in magmas. The results
of calculations on heat transfer between a hot liquid and a
cold solid suggest that the cooling rate of the liquid signifi-
cantly increases when the solidliquid interface moves due
to melting driven by vigorous convection.

Analogue experiments have been carried out using NH;
CI-H:O binary eutectic system to determine the conditions
under which melting and “or convection occur at the roof
and the floor of a magma chamber. When a cold solid mix-
ture with the eutectic composition is placed at the top of a
hot solution of higher NH.Cl content, vigorous thermal con-
vection occurs in the solution, which results in rapid melting
of the solid roof to form a stable melt layer with negligible
mixing of the underlying liquid. On the other hand, when the
cold solid mixture is placed at the bottom of the hot solu-
tion, the convection is driven by compositional gradient due
to floor melting as well as crystallization just above the
floor. Because the compositional convection carries a low
heat flux, the rate of melting and the temperature profile
around the floor do not differ greatly from those that would
be observed due to conduction alone. Unlike the roof melt-
ing, the melt generated by the floor melting efficiently mixes
with the overlying solution.

The implication for the thermal and compositional evolu-
tion of a magma system is that, when a basaltic magma is
emplaced in the continental crust, a silicic magma is rapidly
formed by the roof melting, and that the magmas evolve
very slowly after the temperatures of the magmas become as
cool as the fusion temperature of the crust. The major effect
of the floor melting would be that the liquid line of descent
of the basaltic magma can be greatly modified by mixing
with the melt generated at the floor.

Key words: magma system, magma chamber, analogue ex-
periment, thermal convection, compositional convection
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