Melting relationships in the system CaO-MgO—SiO,—H,0 at 1 kilobar pressure 21

anticipated that the position of the vapor-saturated liquidus surface would be rather
similar with CaCO, instead of Ca(OH),, and spurrite instead of calciochondrite.
Liquidus temperatures would be somewhat higher throughout the system, because
CO, is less soluble in these liquids than H,0, and calcite in the presence of CO, melts
at 1310°C instead of 785°C for portlandite in the presence of H,O. The thermal
divide corresponding to XY B should persist in the CO, system. It may therefore be
concluded that liquids with compositions richer in SiO, than XYB in Fig. 7 with
CO, as an additional component, are unable to yield low temperature residual
liquids by fractional crystallization, and these liquids are therefore unable to precipi-
tate carbonated and hydrated phases. Only liquids with compositions poorer in
Si0, than XYB are capable of yielding through fractional crystallization residual
liquids that precipitate carbonated and hydrated phases.

The high temperature silicate liquids that precipitate forsterite, pyroxenes, and
monticellite may be compared with ultrabasic magmas, and the low temperature
hydrated or carbonated liquids may be used as a model for carbonatite magmas.
The results presented in this paper thus indicate that normal peridotite or kimber-
lite magmas (if these exist in nature) are incapable of producing a carbonatite magma
as a residue from fractional crystallization.

When CO, replaces H,O as a component, complexities arise involving the decar-
bonation reactions. Intersection of the decarbonation reactions involving silicate
minerals such as forsterite and monticellite with the melting reactions will permit
these minerals to crystallize in two different environments: on the SiO, side of the
thermal divide XY B, as shown in Fig. 7, and also on the low temperature side of this
thermal barrier, alongside calcite. This introduces all kinds of additional possibilities
(Franz, 1965). Finally, it must be mentioned that the presence of alkalis in the
system may modify the paths of crystallization considerably (WyLrie, 1965), and a
liquid corresponding to an alkali peridotite magma may be able to bypass the
thermal divide XYB and yield a carbonated residual liquid by fractional crystalli-
zation.
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