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abstract
In theory, multicomponent silicate liquids of minimum or eutectic composition should crystallize
their solidus phases simultaneously and in their invariant proportions. In reality, the crystallization of
those liquids of granitic composition produces sequential assemblages and normal fractional crystallization of solid solutions when crystallization commences at or along an isotherm well below the solidus
of the system. The sequence of mineral assemblages derives principally from their relative stabilities,
as measured by the Gibbs free energy change for the reaction of melt to crystals in the metastable
region below the liquidus surface, rather than chemical concentration alone. Whereas crystallization
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sequential assemblages from the margins to centers of melt bodies. The liquidus undercooling that
drives subsolidus isothermal fractional crystallization is the single-most important process for the
generation of zoned granitic pegmatites.
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introDuction

crystalline product should be a simultaneous eutectic assemblage

Though liquidus diagrams are utilized to model crystallization of initially crystal-free melts, all such diagrams are actually
derived from thermally prograde partial melting experiments in
is because silicate liquids, and in particular viscous, high-silica
liquids that correspond to the compositions of granites (s.l.
tend to persist metastably well below their liquidus or solidus
boundaries upon cooling.
In the case of equilibrium crystallization, a melt of minimum
or eutectic composition that cools to its solidus should crystallize quartz and alkali feldspars simultaneously in their invariant
proportion. That crystallization will not take place precisely at the
temperature of the minimum or eutectic because some degree of
supersaturation is necessary to initiate the nucleation and continued growth of crystals. For igneous systems, the most common

liquids, irrespective of the rate of cooling or time at temperature
force to crystallize quartz and feldspar is nearly equivalent (Fig.
crystallize simultaneously, as is the general case for granite.
Pegmatites of essentially the same granitic composition are now
T
Or-Qtz-H2

Dynamic crystaLLization experiments
response of felsic and granitic liquids as functions of undercooling were termed “dynamic crystallization” experiments (e.g.,
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all cases, the initial assemblage consists mostly of plagioclase
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feldspars closely match the equilibrium solvus compositions at
the P and T of the experiments. With continued crystallization
in the H2O-undersaturated system, the melt fractionates toward
a composition that is sodic, alkaline (in relation to measures

evolved melt composition first appears as a boundary layer of
liquid adjacent to crystallization fronts (see Fig. 5a of London
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applied to pegmatites predicts that even at large undercooling, the
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textural zonation that strongly resemble the alternations found
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