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Phase A + Phase B
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Décarbonatation
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Figure 28-2. Petrogenetic grid for the system KFMASH at P, = P,,. Orange curves represent the system KFASH and purple curves represent the system KMASH.
Reactions are not balanced, and commonly leave out quartz, muscovite, and water, which are considered to be present in excess . Typical high, medium, and low
P/T metamorphic field gradients are represented by broad pink arrows. After Spear and Cheney (1989), and Spear (1999).



Diagenesis Low-grade High-grade

: Phyllite Schist, gneiss
<—— (sedimentary) (metamorphic)
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Intensity of metamorphism

Not metamorphosed

Low grade

Intermediate grade

High grade

Rock name

Shale

-

Slate

-

Phylite ————1 _

Schist
Gneiss

Foliation

None

Subtle: slaty cleavage

Distinct; schistosity
apparent

Conspicuous;
schistosity and
compositional
layering

Size of mica grains

Microscopic

Microscopic

Just visible with
hand-held magnifier

Large and obvious

Typical mineral
assemblage

Quartz, clays, calcite

Quartz, chlorite,
muscovite, plagioclase

Quartz, muscovite,
biotite, garnet,
kyanite, plagioclase

Quartz, biotite,
garnet, sillimanite,
plagioclase

Intensity of metamorphism

Not metamorphosed

Low grade

Intermediate grade

High grade

Rock name

+H,0

Basalt

Greenschist—————— Amphibolite ——— Granulite

Foliation

None

Distinct schistosity

Indistinct; when present
due to parallel grains
of amphibole

Indistinct because
of absence of micas

Size of grains

Visible with
hand-held magnifier

Visible with
hand-held magnifier

Obvious by eye

Large and obvious

Typical mineral
assemblage

Olivine, pyroxene,
plagioclase

Chlorite, epidote,
plagioclase, calcite

Amphibole, palgioclase,
epidote, quartz

Pyroxene, plagioclase,
gamet




Table 14.1 Common minerals in metamorphic facies.

Facies

Mafic protolith

Pelitic protolith

Carbonate protolith

Zeolite

Prehnite-
pumpellyite

Blueschist

Greenschist

Albite-Epidote
hornfels

Amphibolite

Hornblende hornfels

Pyroxene hornfels

Granulite

Sanidinite

Eclogite

Chlorite, serpentine, clay
minerals, zeolites, analcite,
albite, quartz, prehnite,
pumpellyite, calcite,
dolomite

Chlorite, serpentine,
prehnite, pumpellyite,
quartz, albite, calcite,
dolomite

Glaucophane, lawsonite (or
epidote), quartz, garnet

Chlorite, actinolite, epidote,
albite, quartz

Albite, pyrophyllite, epidote,
actinolite, chlorite, quartz

Hornblende, plagioclase,
quartz, garnet

Cordierite, plagioclase,
anthophyllite, hornblende,
diopside, garnet, quartz

Diopside, orthopyroxene,
plagioclase, biotite, quartz

Clinopyroxene,
orthopyroxene, plagioclase,
garnet, quartz

Sanidine, clinopyroxene,
orthopyroxene, plagioclase,
quartz

Pyrope-rich garnet, jadeite-
rich pyroxene, quartz,
kyanite, rutile

Chlorite, illite, clay minerals,
quartz, albite, calcite,
dolomite

Chlorite, muscovite, clay
minerals, quartz, albite,
calcite dolomite

Glaucophane, Si-rich
muscovite, lawsonite (or
epidote), quartz, garnet

Chlorite zone: chlorite,
muscovite, quartz, albite
Biotite zone: chlorite,
muscovite, biotite, quartz,
albite

Garnet zone: muscovite,
biotite, garnet, quartz, albite

Muscovite, chlorite, biotite,
albite, quartz, pyrophyllite

Staurolite zone: muscovite,
biotite, quartz, garnet,
staurolite, plagioclase
Kyanite zone: muscovite,
biotite, quartz, garnet,
kyanite, staurolite,
plagioclase

Sillimanite zone: muscovite,
biotite, quartz, garnet,
sillimanite, plagioclase

Andalusite, muscovite,
cordierite, quartz, biotite

Andalusite, cordierite,
orthoclase, biotite, quartz

Quartz, K-feldspar,
plagioclase, sillimanite,
garnet, biotite,
orthopyroxene, cordierite

Sillimanite or mullite,
spinel, sanidine, quartz

Si-rich muscovite, quartz,
jadeite-rich pyroxene,
pyrope-rich garnet, kyanite,
rutile

Calcite, dolomite, quartz,
chlorite, illite, clay
minerals, albite

Calcite, dolomite, quartz,
clay minerals, albite

Aragonite, dolomite,
glaucophane, epidote,
albite

Calcite, dolomite,
muscovite, quartz, albite

Calcite, epidote, actinolite,
quartz

Calcite, dolomite, quartz,
biotite, amphibole,
diopside, K-feldspar,
wollastonite

Calcite, diopside,
grossular, biotite, quartz

Wollastonite, grossularite,
diopside, biotite, quartz

Calcite, dolomite, quartz,
diopside, wollastonite,
K-feldspar, forsterite

Monticellite, melilite,
diopside, calcite

Aragonite, dolomite,
jadeite-rich pyroxene,
epidote, quartz, Si-rich
muscovite, pyrope-rich
garnet




Paragenese:

- antéciné




Midocean ridge HigheF; Fligh=T
Ocean water circulating metamorphism High-T, Low-P High-T, Low-P
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eux polymorphes de Si
Quartz - basse pression
Coesite = haute pression

Coesite
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ns les Alpes:
nfouies a plus de
de profondeur et

uil a ’affleurement

200

1

0

A

|

400

Ll

690

P

EaYaWyd
LAYAY A ANA

GPa
|

1

890°C




