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In 2008 Geoscience Australia
as part of its Onshore
Energy Security
Program (OESP)
collected deep
seismic reflection data
across the northern
Gawler Craton into the
Musgrave Province. 
This was the GOMA seismic line

(Gawler-Officer-Musgrave-Amadeus)

The traverse followed the Adelaide to 
Darwin railway line for ~ 630 km, 
from Tarcoola in the south to the 
southern margin of the Amadeus 
Basin in the Northern Territory.  

Due release date December, 2010



89m

4m
12m

80m

169m

54m

6m

266m

132m

50m

4m

80m

172m

126m

257m

305m
310m

462m

517m

DH1

SouthNorth

DH2 DH3 DH4

basement
orthogneiss

basement
paragneiss

+ amphibolite dykes

Eromanga Basin
(Cretaceous)

Arckaringa Basin
(Permian)

1

2

3

4

Tertiary/Quaternary 
cover



GOMA 1

GOMA 3

GOMA 2

GOMA 4

~1750 Ma
~1750 Ma

~1750 Ma

pre-Kimban maximum depositional ages
Fanning et al., 2007; Payne et al., 2006

~1750 Ma

~1750 Ma

1740±31 Ma 1743±10 Ma



GOMA DH3 155.08-155.91m 

R1707903



R1707903  unmetamorphosed well-bedded fine to coarse-grained 
sandstone GOMA DH3 155.08-155.91m 

Provenance:
• Gawler Craton
• Musgrave Province

R1707903



R1707899

GOMA DH4



R1707899 sillimanite–biotite–quartz–feldspar paragneiss
GOMA DH2   75.4-75.8 m

R1707899

20 µm
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R1707895  Quartz-feldspar-biotite-magnetite orthogneiss
GOMA DH1   307.65-307.85 m

• Zoned, resorbed igneous cores
• Darker, homogenous

metamorphic rims

R1707896

R1707895



R1707895  Orthogneiss
GOMA DH1   307.65-307.85 m

R1707895
R1707896



GOMA 3

GOMA 2

GOMA 4

1728±10 Ma

1701±9 Ma

Kimban metamorphic ages
Payne et al., 2008

1719±8 Ma

GOMA 1

1734±8 Ma
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R1707896
Fine-grained biotite tonalite 
GOMA DH1   308.7-308.9 m

• Oscillatory zoned igneous cores 
• Dark homogenous metamorphic rims

R1707895
R1707896



R1707896
Fine-grined biotite tonalite 
GOMA DH1   308.7-308.9 m

R1707895
R1707896

1568 ± 6 Ma
MSWD = 1.3

probability = 0.2
n = 18



GOMA DH1

minor resetting
at ca 1650 -1570 Ma

metamorphosed
at 1690 Ma

emplaced at
1920 Ma

emplaced and
metamorphosed

at ca 1570 Ma

R1707895
R1707896



GOMA 3

GOMA 2

GOMA 4

1586±8 Ma

‘Kararan’ metamorphic ages
Fanning et al., 2007; Payne et al., 2006; 2008; Cutts et al., in press

1569±8 Ma
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R1707908: quartz-feldspar-biotite-hornblende orthogneiss
GOMA DH4   510 m

• Abundant inheritance as small cores   2680 - 3170 Ma
• Homogenous black to zoned cores  ca 2520 Ma
• Light CL rims ca 1523 Ma

R1707908



• Age pattern of cores consistent 
with Mulgathing Complex 
orthogneisses
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• Age pattern of cores consistent 
with Mulgathing Complex 
orthogneisses

• No evidence of 
late Sleaford (2410 - 2450 Ma) 
or Kimban (1720-1690 Ma)

• Post Kararan (1570-1545) 
zircon growth at 1521 ± 9 Ma



• Low yield about 15 grains from 30 cm ¼ core

R1707904 
quartz monzonite
Kspar-quartz-plagioclase 
GOMA DH4   484 m 

R1707904



R1707904
quartz monzonite
GOMA DH4   484 m

No sign of zircon
overgrowth at 

1521 Ma

R1707904
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magmatism?
metasomatism?

DH4
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• Nearby high level, 
undeformed intrusions

• Monazites ca 1470 Ma
(Swain unpublished)

• No zircon
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