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1/ Episode of partial melting.

Hf fractionates into melts more strongly.

Newly generated crust (low Lu/Hf = little 
176Lu) and a complementary residual 

mantle (high Lu/Hf = most of the 176Lu). 

2/ Episode of partial melting in the 

depleted mantle. Hf fractionates into crust 

leaving more depleted mantle

3/ Crust melts & crystallizes zircon

Hence assuming a Lu/Hf ratio for the crust 

allows an estimate of the crustal

residence for the melt that produced the 

zircon
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Crustal evolution and the development of Lu-

Hf reservoirs
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Interpretation of Hf isotopes
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Hf integral part of the zircon 

lattice (very resistant to Hf

mobility)

Very high Hf content of zircon 

(= low 176Lu/177Hf ratio) 

essentially sets the ratio of 

the source magma
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Hf isotopic signature of the Madura Province
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Hf isotopic signature of the Madura Province
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Migmatitic gneiss, BKD2, 271.38 – 272.08 m

Zircons are subhedral, generally rounded, and light brown to black. In CL images, 

some crystals display faint indications of oscillatory zoning and homogeneous 

patches with little CL response. Some crystals contain younger rims.

1478 ± 4 Ma migmatization &

high-grade metamorphism

1538 ± 17 Ma 

?max depositional age



Government of Western Australia  Department of Mines and PetroleumGovernment of Western Australia  Department of Mines and PetroleumGovernment of Western Australia  Department of Mines and Petroleum

-15

-11

-7

-3

1

5

9

13

17

800 1200 1600 2000 2400

Age (Ma)

E
p
s
 H
f

data-point error crosses are 2σ

Gawler 

Craton

Southern

Cross

Eastern

Goldfields

Biranup

Zone

Barren

Basin

Arid

Basin

Hf vs. age sample volume



Government of Western Australia  Department of Mines and PetroleumGovernment of Western Australia  Department of Mines and PetroleumGovernment of Western Australia  Department of Mines and Petroleum

0.060

0.065

0.070

1000

1100

1200

1300

0.075

0.080

0.085

0.090

0.095

0.100

4.0 4.5 5.0 5.5 6.0 6.5

192565
23 analyses of 13 zircons

2
0
7
P

b
/2

0
6
P

b

238
U/

206
Pb

0.05

0.06

0.07

0.08

1000

900

1300

1400

0.09

0.10

0.11

3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

192566
33 analyses of 25 zircons

2
0
7
P

b
/2

0
6
P

b

238
U/

206
Pb

Apparent evolution lines

Fictitious evolution arrays:

Can be due to radiogenic-Pb loss

Common Pb correction 
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Hf evolution pattern of the Madura Province
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Hf evolution pattern of the Madura Province

PA

DM
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Whole rock Nd of granites in the Madura Province

1.9-2.0 Ga 

primitive Hf array: 

complex mix of 

“oceanic” magma 

sources. 

New addition of 

mantle material at 

c. 1400 Ma 

PA

DM
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Crustal ribbons Burkin

PA

DM

Mix of PA 

(generated 

continuously 

from 1.9 Ga) with 

“new” DM 

consistent with 

many aspects of 

the isotopic & 

geochemical 

signature

Rodona SZ fundamental structure separating new crust 

with oceanic affinity (including potential crustal ribbons) 

from the WAC
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Burkin drill core includes zircon with age and isotopic signature similar to Arid Basin 

sediments; implying a link to the West Australian Craton.

Evolved components


