Secular Archaean

Pronounced secular trends from
1. early sodic granites (TTGSs)
2. later potassic granites

However, also

1. LILE- & LREE-enriched, high MgO, Mg#, NI,
Cr, Intermediate to felsic magmas, and

2. alkaline magmatism

Which we interpret as indicating subduction
Increasing mantle-wedge influence?
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Archaean High-Mg diorites

Enrichment thought to represent slab-melt &
slab-fluid metasomatism

Supported by
primitive isotope
sighatures

High-Mg diorite
55-65% Si0O2
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Secular changes — post-Archaean
If correct, then post-Archaean granites reflect:

- changed processes: from Archaean style (slab
melting/plumes etc) to modern style tectonics,
(esp., subduction) & its variability

- an increasingly heterogeneous protolith =
Increasing regional differences

. Increased crust-mantle interaction?, especially
for potassic granites

Are there features that haven’t changed? Yes
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A-types through time

Little apparent change in A-type/Fe-rich granites
through time, from Paleoarchaean onwards
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Degree of differentiation

aSiO2:Rb/Sr . aSiO2:Rb/Sr aSiO2:Rb/Sr
10 10 -
PR o« Proterozoic o
' Archaean sodic-. : ' NEFB Palaeozoic: ™.
? Y ? :
[ = P *a
: L :
g 5 . 'i' 3 5 g 5 .:E
& ke E x
3 3 ..F‘Ju ? : B
. T i""""':'. . 2 it
1 .'... v‘;" :-1&1?' J 1 : ':. '..P'
5 55:- § &0 _Eﬁ..?u"?ﬁ 80 E ® o & W 7w S 55 80 85 70 75 20
H [1)
aSi02:RbIST ) asioz(wie) aSiO2:Rb/Sr
10 . 10
0 Archaean : s NQ Palaeozoic .- o Island/cont. arcs,....
: 2 8 g 8 - P
| potassic ; JMORBF GEQRQCT 4
S | : :g [l - 0 R
@ 3 x ~ -
3 A i'*.*:é 3 3
2 Y ¥ : 2
1 H‘.'; 1 y
0 -—a 0TS et ”5;‘ L:.s;_he'an R -Ei; ..... 7 I:I?ﬁ 80 ;.
a0 ] ao lifi] 70 ] a0

aSio2 (wt%)

aSio2 (wt%)

aSio2 (wt%)



Th through time

Th-rich granite from mid-Archaean = crust input
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S102 distribution

Most of Australia’s magmatic history dominated by felsic
compositions; esp Archaean & Proterozoic
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Crustal contribution

Australia’s magmatic history dominated by felsic
compositions; esp Archaean & Proterozoic

Chemistry (e.g., high Th) consistent with this

Doesn’t rule out modern style tectonics; suggests
extensional orogenies (e.g., Collins, 2002)
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Conclusions

granite types occur through time, though
relative abundances change

sodic granites abundant in Archaean; mostly
minor since

medium- to high-K granites appear mid-late
Archaean, common since

Archaean most distinctive, with a pronounced
secularity; not obvious after this

A-types, enriched intermediate rocks, alkaline
granites also occur in Archaean
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Secular trends — Archaean vs rest

- Australia’s magmatic history dominated by
felsic compositions and significant crustal
contribution; esp Archaean & Proterozoic

. ‘classic’ island/continental arc rocks largely
missing in Archaean & Proterozoic. Local
examples present though, from 3.1 Ga

- secular changes appear to reflect changes in
degree, If not style, of tectonics; and
Increasingly heterogeneous protoliths
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WHUNDO GROUP STRATIGRAPHY
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NMORDB normalised
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eCalc-alkaline basalt
and andesite

eTrace element enrichments cannot be
accounted for through contamination
by any locally or regionally available

crustal component.

WHUNDO GROUP STRATIGRAPHY

'y ° 'y
o
&
X
]
«
o
o .
c [ ] Rhyolite
3 [ Nb-enriched basalt
S ]
: Clea ¢
-:T [ CcA2 3
1 [ CA3 (adakitic) | o
[T ) g
T2 13
[ ITransitional CA
Boninite-
like rocks

=10 km

-y
Lower Volcanic

i

Middle Volcanic Package

age

1)

o

Y Smithies et al. (2006)

alkaline



NNVIORD normalised
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NNMORD normailised

WHUNDO GROUP STRATIGRAPHY
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