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Intro: Systematics of melting equilibria

Intro: Physical behaviour of melt-bearing systems

Approaches to modelling:

1. Forward modelling of melting relations

2. Migmatites: H2O-saturated vs dehydration melting

3. Dealing with melt loss in migmatites and granulites
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Systematic phase relations of melting equilibria

Vapour-present and vapour-absent (dehydration-) melting 

reactions [generic bundle, but drawn for muscovite]

ÁRed curves define the H2O-saturated solidus

Á Intersection of subsolidus dehydration reaction (L) generates 

other, incongruent melting curves (solid products)

ÁOne of these is the vapour-absent dehydration melting 

reaction (V)

5ƛŀƎǊŀƳ ŦƻǊ ΨŀǾŜǊŀƎŜ peliteΩΣ I2O-absent suprasolidusassemblages.

Á Narrow bands mark low-variance dehydration melting reactions

Á But dehydration melting also occurs up-T in other fields with micas
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White et al. 2001, JMG

Ms Ą Sil Kfs L

Bt Sil Ą Grt Crd Kfs L

Bt Grt Ą Opx Crd Kfs L

Decrease with T in water content of melt 
in system with fixed H2O content leads to 
increase in melt volume

Contours of H2Ocontent 
of haplograniticmelt on 
the solidus PTsurface, 
Johannes & Holtz 1990

Based on 
Thompson 

& Algor 
1977
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Physical behaviour of melt -bearing systems

1. Stromatic migmatite; leucosomeshave 

melt composition (probably H2O-saturated)

2. Dehydration melting of biotite, first melt 

forming around existing garnet

3. Continuous neosomeswith peritectic Grt

and local melt accumulation

4. Sheet of Grt-bearing leucogranite (melt 

migration with entrained crystals)

Connectivity established ~7ς10 vol% 

(Brown 2007)

Deformation assists melt migration
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Physical behaviour of melt -bearing systems

1. Melt connectivity, melt proportion at 

thin-section scale (Sawyer, 2001)

Melting features in outcrop, metabasites

2. Peritectic pyroxene in neosomes

3. Interconnected neosomes

4. Deformation, boundinage, melt 

migration
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Loss of coherence in diatexitesat 
critical melt fraction ςconvective 
instability in larger bodies, at 30ς50 
vol% melt. Not often achieved if melt 
drains off at lower melt fraction.
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