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OROGENIC TO POST-OROGENIC 
S-TYPE DOMINATED GRANITES 
OVERPRINTING OLDER BIMODAL ARC
-RELATED GRANITES

POST-OROGENIC A-TYPE
GRANITE MAGMATISM
METASOMATISED MANTLE, 
DECOMPRESSION RELATED

HIGH GRADE METAMORPHIC CORE 
WITH MULTIPLE METAMORPHIC 
EVENTS OVERPRINTING
MEDIUM P-T METAMORPHISM, ANATEXIS 

POLY DEFORMED INVERTED
BACK-ARC BASINS
CONTAINING GREENSCHIST-
AMPHIBOLITE 
METAMORPHISM

MULTIPLE EPISODES OF 
BACK-ARC METAMORPHISM 
AND BI-MODAL MAGMATISM.
POTENTIAL FOR HIGH-T, 
LOW-P METAMORPHISM 

ARC MAGMATISM. BI-MODAL
S-TYPE AND I-TYPE GRANITES.
POTENTIAL HYDROUS MAGMAS.
ADVECTION-RELATED
METAMORPHISM IN LOWER
TO MID-CRUST.

SLAB ROLLBACK

LITHOSPHERIC THINNING

SLAB DEHYDRATION AND MELTING

SLAB-FLUX FACILITATED 
ASTHENOSHERIC AND 
LITHOSPHERIC MELTING

EXTENSION AND 
LITHOSPHERIC THINNING

LITHOSPHERE EROSION AND LOCALISED
LITHOSPHERIC DELAMINATIONTHERMAL EROSION OF THICKENED LITHOSPHERE

LOCALISED MELT GENERATION

S-TYPE OVERPRINTING S- and I-TYPE ANATECTIC S-TYPE  A-TYPE BI-MODAL S-TYPE and I-TYPE S- AND I-TYPE

PEGMATITES > HYDROTHERMAL PEGMATITES > HYDROTHERMAL or
HYDROTHERMAL > PEGMATITES

PEGMATITES > HYDROTHERMAL HYDROTHERMAL > PEGMATITES PEGMATITES = HYDROTHERMAL PEGMATITES = HYDROTHERMAL

DPA and RMG PEGMATITES DPA-DOMINATED PEGMATITES RMG PEGMATITES RMG and DPA PEGMATITES RMG > DPA PEGMATITES

CHERTS

Amphibolite facies

Greenschist facies Back arc basin

Arc

Forearc

Metamorphic core

E.g., Alpine-Himalaya Orogen

E.g., Spruce Pine, Hartz Range

E.g., Lachlan turbitditie goldfields
Yilgarn greenstone hydrothermal veins

Yilgarn granites and pegmatites
during “Basin and Range”type extension 

FOSSIL, REACTIVATED AND 
POLY-DEFORMED ARC AND BACK-ARC
COMPLEX

CONTINENTAL (MATURE) JUVENILE RE-ACTIVATED CONTINENTAL CIRCUM-PACIFIC STYLE ACTIVE MARGIN

DOMINANT GRANITE TYPE (I-, A- or S-type)

DOMINANT PEGMATITE TYPE

OROGENIC SETTING

DOMINANT HPQ HOST/STYLE (PEGMATITE and/or HYDROTHERMAL)

CRUSTAL ORIGIN

FLUID SOURCE (primary) COMPLEX - INTRODUCED FROM SLAB AND FROM
METAMORPHISM OF HOST ROCKS

PROGRADE METAMOPRHISM OF MICA- AND 
CHLORITE-RICH HOST ROCKS.

CRYSTALLIZATION OF COOLING MAGMA
GENERALLY VOLATILE POOR A-TYPE

PROGRADE METAMORPHISM OF JUVENILE TURBIDITIC AND OTHER 
HYDROUS METASEDIMENTS

MULTIPHASE METAMORPHISM OF VOLATILE-RICH 
SEDIMENTS AND VOLCANICS AND DEHYDRATION 
OF VOLATILE-RICH S- AND I-TYPE GRANITES

VOLATILE-RICH HYBRID MAGMAS DEWATERING OF JUVANILE 
SEAFLOOR AND ABYSSAL SEDIMENTS

HEAT SOURCE (primary)
MULTI-PHASE METAMORPHISM AND CRUSTAL 
THICKENING. GENERALLY HIGHP/T
(CONDUCTIVE AND ADVECTIVE HEATING)

CONTINENTAL MARGIN THICKENING AFTER 
CIRCUM-PACIFIC HT/LP METAMORPHISM
(CONDUCTIVE HEATING)

ADVECTION (LOWER CRUST 
AND MANTLE DERIVED PARTIAL MELTS)

CONDUCTIVE HEATING
REGIONAL MODERATE P AND T

CONDUCTIVE AND ADVECTIVE 
HEATING

ADVECTIVE AND CONDUCTIVE HEATING

ADVECTION-DOMINATED HEATING
ASSOCIATED WITH LARGE-SCALE 
GRANITE PLUTON AND AND BATHOLITH 
FORMATION

TECTONIC TRIGGER FOR THERMAL ANOMALY MULTIPHASE CRUSTAL STACKING LITHOSHERE EXTENSION FOLLOWED 
BY CRUSTAL SHORTENING

LITHOSPHERE DEMLAMINATION AND 
ASTHENOSPHERIC UPWELLING

LITHOSPHERIC THINNING MULTIPHASE LITHOSHERE EXTENSION FOLLOWED 
BY CRUSTAL SHORTENING

LITHOSPHERIC THINNING

BARROVIAN - TO - ALPINE MODERATE-P
AND HIGH-P METAMORPHISM CONTINENTAL CRUST

JUVENILE REACTIVATED CRUSTBARROVIAN AND BUCHAN-DOMINATED
POLY-DEFORMED METAMORPHIC CRUST
(HOST TO GREENSCHIST-AMPHIBOLOITE FACIES
METAMORPHIC ROCKS)

GRANITE MAGMATISM PEGMATITES HYDROTHERMAL VEINS
X

X XXX ASTHENOSPHERE MELTING

E.g., Isa-Cloncurry

E.g., Isa-Cloncurry

Pressure-Temperature-time (P-T-t) path Predominantly clockwise P-T-t Predominantly clockwise P-T-t Predominantly anti-clockwise P-T-t
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