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» ASI= Molar Al203/molar (CaO+ Na20+K20)

» ASI>1 Peraluminous
» ASI<] Metaluminous
» ASI<1 & (Al203/Na20+K20) Peralkaline

Molar: weight percent/molecular weight



s gl S sleand g azdb .Y

S-Type Granite M&I-Type Granite A-Type Granite
A>CNK A<CNK A<CNK
A>N+K A<N+K

biotite pyroxene aegirine
muscovite hornblende riebeckite
cordierite biotite arfvedsonite
andalusite
garnet

Peraluminous Metaluminous Peralkallne

Fig 2. Alumina saturation classes based on the mo/ar proportions o
after Shand (1927)_
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Piccolli & Maniar, 1989; Pitcher, 1983¢ Berberian, 1990
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Late Caledonian
prdilleran| Manasiu B Lhots® | Plutons of Britain,
of west i Basin and Range,

5 late Variscan, early
Northemn Proterozoic

Calc-alkaline > thol. CalcWkaline ama
M-type & I-M hybrid I-type > S-type I-type S-type (A-type
Metaluminous Met-Al to sl. Per-Al Metalum. to Peralum Peralkaline Metaluminous

qtz-diorite in tonalite & granodior. migmatites & pimodal granodiorit®|  Granite, syenite Plagiogranite
mature arcs > aranite or aabbro leucogranite + %BWO + diorite-gabbro.

Hbl, Bt, aegirine
Hl > Bt fayalite, Rbk, a v
ISlanu-arv vasain MIVTONT al iV Vauiio

: basalt and rhyolite el Brmtiacy ) MIUND &l iU Dol
Volcanism 0 andesite in great volume often lackmg and caldera infill island basalf

g Tu HCA Csr CCA Cc: Hw A Ton
tholeiite island arc | hybrid caic-alkaline | continental types hybrid late orogenic alkaline tholeiite ocean ridge

: ; : WPG and ORG
VAG (volcanic arc granites) COLG (coliision granites) (whhin plats and Hicloe oraiiess

IAG CAG CCG POG RRG CEUG OP
island arc granite contin. arc granite | cont. collision gran. | post-orogenic gran. | rift & aborted/hotspot |ocean plagiogranite

Parval meiting FM of mantie-gerived]  Partial melting Partial melting of Partial meiting of Partial meiting of
mantle-derived mafic undefplatg + of recycled lower crust+ mantie | mantle and/or lower | mantle and frac-
mafic underplate | crustal contribution | crustal material  |and mid-crust contrib| crust (anhydrous) |tional crystallization

Subduction energy: transfer of fluids and | Tectonic thickening Crustal heat plus

S dissolved species from slab to wedge. plus radiogenic mantie heat (rising Hot spot and/or adiabatic mantle rise
Melting of wedge, transfer of heat upward crustal hea asthen. + magmas)

After Pitcher (1983, 1993), Barbarin (1990)
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Ak
| 'SriSr|  Misc | Petrogenesis |

<0.705 | LowRb, Th, U Subduction zone
- Low LIL and HFS] or ocean-intraplate
Mantle-derived
<0.705 high LILIHFS Subduction zone
med. Rb, Th, U Infracrustal
homblende Mafic to intermed.
magnetite igneous source

> 9% . variable LIL/HFS]| Subduction zone
high Rb, Th, U
biotite, cordierite Supracrustal
Al i, nmen. Asedimentary source

Tooe] 510, [come,o] o 5r [ ey [ oo™

m
low: metal- | moderate
uminous to
peraluminous
‘
high
metaluminous “

low LIL/IHFS Anorogenic
high Fe/Mg . 'table craton
high Ga/Al Rift zone
High REE, Zr
High F, CI

var
peralkaline

* molar AlyOsNCa0+NaO+K20) Data from White and Chappell |\ 83), Clarke (19592 Whalen (1985)
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|1 - Mantle Fractionates
2 - Pre-plate Collision
3 - Post-collision Uplift
4 - Late-orogenic
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6 - Syn-collision
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