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Granites and Granitic Rocks

(Reading: Winter p. 343 -358)
General features of Granitoids:

· Occurrence and Abundance

· Field relations

· Batholiths, stocks, and cupolas.

· Ptygmatic folds.
· Enclaves and inclusions: Xenoliths, xenocrysts, autoliths, and schlieren.
· Relationships to pegmatites and aplites. 

· Mineralogy: Aside from the essential minerals K-spar, Plag, Qz, ± Bt ± Hb ± Musc, there are some odd minerals that can become important in some granites. These include: Cpx (usually aegirine – augite in peralkaline granites), other amphiboles (riebeckite and arfvedsonite in peralkaline granites), Opx (in anhydrous granitoids called charnockites), and Fa (in shallow intrusions and their rhyolitic equivalents).

· Accessory phases: Ap, Ttn, Zrn, Py, Ilm, Sill, Crd, Gt (Spessartine – rich), Tm and Fluorite.
· Common sequence of crystallization: Qz and K-spar crystallize last; large T range over which the two feldspars crystallize.
· Volatiles: 
· Types: mostly H2O –rich, Cl, and F are important in some cases. 

· Effects: H2O has a significant effect on the mineralogy and texture of the granite. First, large amounts of H2O enhance growth, and inhibit nucleation, resulting in pegmatitic textures and their associated features. Second, PH2O has a major effect on whether the granite will become hyper- or subsolvus. Note that increased Ca content generally widens the solvus, and aids with the crystallization of two feldspar granites (subsolvus ones). It also has an effect on the type of minerals crystallizing from the melt, and the sequence in which they crystallize. Third, large amounts of H2O can cause significant alteration of the granite (see below), and can contribute to hydrothermal solutions.
· Interesting (related?) Phenomena:

· Deuteric alteration

· Pneumatolysis

· Greisens

· Miarolitic cavities: filled with feldspar, topaz, …. etc.

· Orbicular texture: in granodiorites
The Granite Controversy

· “Granitization” ~ metasomatism

· Igneous

· Partial melting: “Anatexis”: 

· Special terms: migmatite, leucosome, melanosome, restite

Classification of Granites:

A- Buddington’s (1959) classification according to depth of generation/ emplacement

B- The S-I-A-M classification (Mainly Chappel & White, 1974; 1979)

C- A tectonic classification?

