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Most DIY shops, Almost Anywhere

Water, H20
Most taps,Almost Anywhere




VolterragypsumCa S®.HO = Ca S©.0.5(HO) + 1.5H0
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Experiments: microstructure
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Experiments: PT space

Bassaniten (metastable) after
McConnell et al 1987
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Starting material

Albite- Jadeite HQuartz




NaAISiO; = NaAISIO; + SiQ
Albite Jadeite  Quartz

About 60 km burial depth
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Domestic oven

Somerocks begin to melt
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Regionametamorphism mineralsand
textures



Cross section through the Alpine mountain belt
Shortening thickens the crust and buries rocks, increasing the pressure (Cretaceous, Tert
Cold rocks now at depth warm up with heat from below, increasing the temperature

Pervasive deformation creates foliations: slates, schist, gneisses

European margin Upper Penninic Apulian plate S of PL
(Piedmont-Liguria ocean) (Southern Alps)
E Molasse basin - Zermatt-Saas, Platta, Matrei [:] upper crust (cover)
Mesozoic cover S:;;?)Zi%lzjggﬁeure, Avers - upper crust (basement)
“ upper crustal basement Middle Penninic - lower crust
- 1 00 - = lower crust (Briangonnais terrane) Bl rente
mantle =

| cover Apulian plate N of PL
|| upper crustal basement (Austroalpine nappes of
profiles Ato C)

Lower Penninic
(Valais ocean)

Ij Bundnerschiefer and
Rhenodanubian flysch

- Austroalpine nappes in general



Caledonian Orogeny
metamorphic zones
characterised byndex
mineralsand separated
by isogradqformed in
Ordovician). These
reflect the different P el g
and T conditions

e
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MIDLAND VALLEY - chlorite
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Low grade metamorphism
Slate, French Alps
Deformedto create foliation (in this casslaty
cleavage). The white spots were originally
circles. Note bedding still visible.




Original muddy layer, now
foliated phyllite (half way
between slate and schist)

Original sandy layer, now
compactmetaquartzitewith
interlocking quartz grains, but
showing some foliation

il



Biotite flakes grow at original muddy
margin of sandstone layer; aligned in
foliation
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Calcareous mica schist, Alps




Deformed basic igneous rock, Alps




High grade gneiss,
Himalayas

Note intense
gneissose banding




Augengneiss,
Scotland.

Augenare original
objects (in this case
phenocryst$ not

yet stretched out to
form gneissose
banding



Foam blobs and streaks
In a river¢ deformation
of the water stretches
out some of the foam
blobs into streaks; other
blobs survive.

That is howaugengneiss
forms



matite, Alps: partial meltin
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. partial melting

Migmatite, Alps
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Spear & Cheney (unpublished)

20.0 ] | ] I I l |
T N -
B | N\ KFASH |
— | % " KMASH =
16.0 [- | SE NN KFMASH
<

Few reaction
lines crossed as
P increases

T |

P kbar

\e T increases

Many reaction
lines crossed as
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dependence of
metamorphism



Metamorphism occurs in subduction a:
well as in continental collisionrocks
buried by the downward movement

Volcanic Front Secondary chain




Blueschist, Aegean islands, from L. Jolivet



Blueschist, Corsica, from L. Jolivet



Contact Metamorphism: minerals and
textures

A This is simpler to understand (usually no
deformation)

A In real examples, though, contact
metamorphism around large intrusions Is
commonlysuperimposean regional
metamorphism



...... Outer limit of
metamorphism

Intermediate zone
of hornfels slate

Innermost zone

of crystalline hornfels |

'+’ Skiddaw Granite

|:| Skiddaw Slates

Other country rocks
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Figure 21-14. Geologic
Map and crosssection of
the area around the
Skiddaw granite, Lake
District, UK. After
Eastwood et al (1968).
Geology of the Country
around Cockermouth and
Caldbeck Explanation
accompanying the linch
Geological Sheet 23, New
Series. Institute of
Geological Sciences.
London.



Contact Metamorphism afriginal
mudstone 1rthe SkiddawAureole, UK

A Middle zoneslates (formed from mudstone) quite thoroughly

recrystallized, contaibiotite + muscovite + cordierite andalusitetr
quartz
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Contact Metamorphism afriginal
mudstone 1rthe SkiddawAureole, UK

Inner zone:

Thoroughly
recrystallized

Lose foliation

1 mm

Figure 21-16.



