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Igheous Phase Diagrams: state of the art*
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So are we done?
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“Disequilibrium” phase diagrams
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Crystal nucleation and growth
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Phase diagrams and textures

1 000 | | \ | | | | | | |
N \
1\ \ 50 MPa 300 MPa B
\
900 A B
- vapor + melt |
crystals
800 - + melt B
o .
o | granite i
o 700
=
..c—“a ] —
5 crystals + vapor
£ 600 -
Q
pegmatite
500 A B
| supercooled melt i
400 A B
| 10" Pas |
300 [ | | [ [ [ [ [ |
0 2 4 6 8 10

wt.% H20 in system

Nabelek et al. (2010) Contributions to Mineralogy and Petrology



Metastable eutectics
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Are cooling histories linear?
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Recalescence in (Fe,Mg)SiO,; melt

Video by Alex Sehlke, Univ. Missouri



Conclusions

 equilibrium model:
Phase equilibrium experiments < thermo measurements

Internally consistent databases (ig-met convergence)
Volatiles (CO,, mixtures, ...)

* disequilibrium phenomena:
Metastability (the vitreous phase, eutectics, ...)
Cyclic thermal histories (recalescence, shear heating, ...)
Forward models must integrate P-T-t-X information and

feedbacks (ig-met convergence)
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