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Migmatitic rocks developed dur-
ing the Variscan orogeny in the Aigu-
illes-Rouges Massif (western Alps), 
now part of the Paleozoic basement 
of the Alpine Helvetic realm. Partial 
melting occurred in response to de-
compression within a thick nappe pile 
in a Barrowian-type metamorphic 
environment at 320 ± 1 Ma (U-Pb 
on monazite, Bussy et al. 2000). Var-
iscan structures and mineral assem-
blages are well preserved, as Alpine 
deformation and metamorphism were 
moderate (<2 kbar and 270°C, VON 
RAUMER, 1984).

The best outcrops are located 
along the Emosson dam lake, where 
migmatites are mostly restricted to 
metagraywackes. Three groups have 
been distinguished on the basis of the 
size and morphology of leucosomes: 
Group 1: Leucosomes without dark 
selvage (melanosome), thicker than 4 
cm, longer than 50 cm and containing 
centimetric dark nodules; Group 2: 
Leucosomes with thick dark selvages 
(melanosomes), wider than 2 cm and 
longer than 40 cm; Group 3 (stro-
matic migmatites): Leucosomes with 

dark selvages, thinner than 2 cm and 
smaller than 40 cm.

All migmatite types record musco-
vite breakdown associated to fibrolite 
growth, while biotite shows no sign of 
destabilization. Plagioclase is rare in 
the melanosome parts. These features 
suggest partial melting by dehydra-
tion melting of muscovite according 
to the classical reaction 22 Ms + 7 pl 
+ 8 qtz = 25 melt + 5 sill +5 kfs + 2 
bt (PATINO DOUCE & HARRIS, 1998) in 
high-amphibolite grade metamorphic 
conditions.

Group 1 and 2 leucosomes are 
clearly anatectic; they host a more 
sodic plagioclase (An

20-0
) than in the 

surrounding mesosome (Fig. 1) and 
their bulk-leucosome trace-element 
content is distinctly lower than that of 
the mesosome (Fig. 2), as observed in 
partial melting experiments. The ori-
gin of stromatic migmatites (group 3) 
is less straightforward. Leucosomes 
are more abundant (>20%) than ex-
pected from experimental work on 
dehydration melting of muscovite, 
their plagioclase is as calcic as in the 
neighboring mesosome (An

20-30
) (Fig. 

1) and bulk-leucosome REE, Sr, Ba, 
Pb contents are identical to those of 
the mesosome (Fig. 2), even though 
Ba, Pb, Sr and Eu are known to be 
preferentially retained in the residual 
plagioclase during melting. Moreo-
ver, LA-ICP-MS work did not allow 
clear identification of a plagioclase 
with low contents of trace-elements, 
that would have neocrystallized from 
the melt.

Group 1 and 2 leucosomes are 
interpreted as melts efficiently seg-
regated from their anatectic matrix, 
mobilized as relatively large batches 
over distances of several dm to 
metres, without substantial interac-
tion with their final host rock. Stro-
matic migmatites of Group 3 would 
result from partial melting of the 
metagreywackes with small-scale 
segregation of the liquid and entrap-
ment in the leucosomes of unmelted, 
residual phases like plagioclase and 
accessories (zircon, apatite, mona-
zite) followed by mineral-mineral 
reequilibration. Reequilibration with 
the unmelted part of the migmatite 
occurred because of the small size 
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Figure 1 Chondrite-normalized diagrams displaying whole-rock REE concentrations of leucosomes and their adjacent 
mesosomes, (A): Group 1 and 2 migmatites with big leucosomes; (B): Group 3 migmatites with small stromatic leuco-
somes.



Figure 2 Plagioclase composition in the three groups of migmatites
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and pervasive network of leucosomes 
in the rock and was most probably 
enhanced by syn-anatectic deforma-
tion and late- to sub-solidus fluid 
circulation.
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