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high spatial resolution (~5 um)
non - destructive
relatively quick, accessible and cheap
in-situ analysis, textural context preserved

EPMA: Electron Probe Micro-Analysis

obtain ‘total’ Pb, Th and U concentrations (ppm)
solve equation:

where:
λ = decay const. 
τ = age

Change age (τ) until sides of 
equation are equal (use iterative 
“solver” function in Excel)

ASSUMPTION: all Pb measured 
is radiogenic

EPMA: Chemical Dating
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EPMA: Standards
Elemental Standards Age Standard

SHRIMP age: 514 Ma
(Curtin SHRIMP Std.)
(P. Kinny pers. comm.)

EPMA age: ~513 Ma

MAD Average:
Jan-April 2004

MAD: monazite age standard

Christie Gneiss, Mt Christie CD2
gt cd sill k-feld qtz
bi ± plag granulite

AGE: metamorphism
2339±19 Ma
n=50

Fanning, 2002
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Moondrah Gneiss, Ooldea DDH1
gt sill cd mag bi qtz
k-spar granulite
AGE: metamorphism
1640±12 Ma
n=64
Teasdale 1997
U-Pb zircon 1653±8

Yerda SZ and 
Oolabinnia SZ

Yarlbrinda SZ

Coorabbie FZ

Colona FZ

Tallacootra SZ

Karari FZ

Kalinjala MZ

Shear Zones
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Tallacootra SZ, Lake Tallacootra
gt cd sill k-feld qtz
(ortho-amph sill/
qtz ky) Archaean 
pelitic granulite 
AGE: bimodal
1680±37 Ma
2342±21 Ma
n=181

Tallacootra SZ, Lake Ifould
gt bi mus qtz plag
pelitic mylonite 

AGE: bimodal
1679±39 Ma
2327±37 Ma
n=72
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Kalinjala MZ, Mine Creek
gt bi plag qtz
k-spar mylonite
AGE: in garnet
1693±16 Ma
n=60

Kalinjala MZ, Mine Creek
gt bi plag qtz
k-spar mylonite
AGE: foliation
1682±10 Ma
n=170
(in garnet 
1693±16 Ma)
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Karari FZ, Ooldea DDH3
layered gt bi mus
mag feld (±sill) 
mylonitised gneiss
AGE: foliation
1631±12 Ma
n=201

Coorabbie FZ, Nundroo DDH5
gt bi sill k-feld qtz
pelitic schist 

AGE: in garnet
1516±18 Ma
n=96
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Coorabbie FZ, Nundroo DDH5
gt bi sill k-feld qtz
pelitic schist 

AGE: foliation
1468±12 Ma
n=144
(in garnet 
1516±18 Ma)

gt sill bi mus plag
k-feld qtz
mylonitised
pelitic gneiss  

Coorabbie FZ, Cape Adieu

AGE: in garnet
1508±14 Ma
n=110
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gt sill bi mus plag
k-feld qtz
mylonitised
pelitic gneiss  

Coorabbie FZ, Cape Adieu

AGE: foliation
1457±22 Ma
n=39
(in garnet 1508±14 Ma)

Yerda SZ, Hiltaba granite
qtz plag bi ±ilm
granite

AGE: crystallisation
1567±24 Ma
n=107

Ferris 2001 (Masters)
U-Pb zircon 1592±11

Stewart & Foden 1997
Pb-Pb Kober 1578±12
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Yerda SZ, Foliated Hiltaba pluton
qtz plag bi
granitic gneiss

AGE: foliation
1503±16 Ma
n=160
Ferris & Berry 2003 (SGTSG Field Meeting)
Yarlbrinda SZ  - ca. 1680 Ma (crystallisation)

- 1600±32 Ma (deformation)
- ca.1510 Ma (mineralisation?)

Shear Zones
Yerda and 

Oolabinnia
Coorabbie
Tallacootra
Karari
Kalinjala
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Conclusions
Shear Zones on the Gawler Craton are manifestations of:

1. craton scale tectonothermal events 
(e.g. Kalinjala MZ – Kimban Orogeny)

2. single episodes of deformation
(e.g. ca. 1460 Ma – Coorabbie FZ)

The current crustal geometry is an artefact of an extended
record of tectonothermal activity

EPMA chemical dating of monazite is a ‘cost effective’, ‘in-situ’
and ‘rapid’ geochronological tool. 

EPMA at Adelaide is a core analytical technique in CERG 
activities on the Gawler Craton

The next phase of research focuses 
on developing geochronological 
constraints for mineral systems  


