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• South Australia Discovery Mapping:

• Update published geological interpretations and solid 
geology maps of the Gawler Craton

• Incorporate solid geology into a machine-readable 
statewide digital map and data delivery system

Aims

• The published data, SA Geology, 
includes recompilation of the 
western half of the Gawler Craton

Solid Geology of South Australia



• South Australia Discovery Mapping:

• Update published geological interpretations and solid 
geology maps of the Gawler Craton

• Incorporate solid geology into a machine-readable 
statewide digital map and data delivery system

Aims

• The published data, SA Geology, 
includes recompilation of the 
western half of the Gawler Craton

SA Geology 1st edition



• Interpretation of covered basement geology 
in the Nawa Domain of the northern Gawler 
Craton

• Ooldea to Oolgelima

• Comparison of structural/metamorphic 
evolutions of:

• Western Nawa Domain
• Northern Nawa Domain
• Mabel Creek Ridge subdomain

Aims
Mabel Creek Ridge

Oolgelima

Ooldea



• Aeromagnetics 

• Gawler Craton Airborne Survey (GCAS)
• Identify structures, boundaries, lithologies, and 

anomalies

• Drillcore

• Constrain lithologies

• Seismics 

• 08GA-OM1 (GOMA) Seismic Line
• Estimate steepness and depth of major structures 

and fabrics

Methods



Seismics – GOMA Seismic Line (08GA-OM1) 

Korsch et al. (2010)

NS Mabel Creek Ridge Nawa Domain



Mabel Creek Ridge• Kimban Orogeny (ca. 1730–1690 Ma)

• Dextral transpression*
• W–E to NW–SE directed shortening

• Ooldean Event (ca. 1660–1650 Ma)

• Kinematics – ?
• Shortening/stretching direction – ?

• Olarian Orogeny (ca. 1620–1550 Ma)

• Sinistral strike slip^
• N–S to NE–SW directed shortening?
• NE – SW directed extension?

• Coorabie Event (ca. 1500–1450 Ma)

• Dextral transpression#

• NW–SE directed shortening

Background – 
Tectonic events

?

* Stewart and Betts (2010); Swain et al. (2005); Vassallo 
and Wilson (2002)
^ Stewart et al. (2009); Stewart and Betts (2010)
# Stewart et al. (2009)
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Structural 
Interpretation

• Determine kinematics and 
orientations of structures

• Determine cross-cutting 
relationships

• Tie back to known 
geochronological constraints

• Develop structural model 
through time



• Northern Nawa Domain

• Five drillholes intersect 
basement in the northern 
Nawa Domain

• Minor (?) mafic and felsic 
orthogneisses

Northern Nawa 
Domain

Northern 
Nawa Domain

Western 
Nawa Domain

Mabel Creek 
Ridge



• Northern Nawa Domain

• Five drillholes intersect 
basement in the northern 
Nawa Domain

• Minor (?) mafic and felsic 
orthogneisses

• Metasedimentary gneisses

• Max. Dep. Age ca. 1740 Ma

Northern Nawa 
Domain

Payne et al. (2006)

Mount Furner 1

MDA: ca. 1740 Ma

Mabel Creek 
Ridge

Nawa Domain



Mabel Creek Ridge Nawa Domain

• ENE-trending structures

• Northward dipping structures 

• Anastomosing, connected 
demagnetised shear zones

Northern Nawa 
Domain

S N



Mabel Creek Ridge Nawa Domain

Northern Nawa 
Domain

• Dextral strike-slip duplex structures 
and σ-shaped domains

• Northward dipping structures 

Metamorphism and deformation: 

ca. 1725 Ma

Early Kimban Orogeny

Manya 4

Payne et al. (2008)

1721 ± 4 Ma

Payne et al. (2008)

Mount Furner 1

1727 ± 7 Ma

S N



• Dextral transpression

• Top to ESE 

• WNW – ESE directed 
shortening* during Kimban 
Orogeny from ca. 1725 Ma

*See: Baines et al. (2011); Payne et al. (2008)

Northern Nawa 
Domain

1721 ± 4 Ma

1727 ± 7 Ma

1711 ± 10 Ma

Mabel Creek Ridge Nawa Domain

Mabel Creek Ridge

Nawa Domain

S N



• Mabel Creek Ridge

• A dozen or so drillholes 
intersecting basement

• Minor mafic and felsic 
orthogneisses

• Iron-rich metasedimentary 
gneisses

• Max. Dep. Age ca. 1744 Ma

Mabel Creek 
Ridge

Mabel Creek Ridge

MC04

Armit et al. (2017)

MDA: 1744 ± 9 Ma
Nawa Domain

Mabel Creek Ridge Nawa Domain

S N



• Mabel Creek Ridge

• A dozen or so drillholes
intersecting basement

• Minor mafic and felsic
orthogneisses

• Iron-rich metasedimentary
gneisses

• Max. Dep. Age ca. 1744 Ma

• Kimban metamorphism and
magmatism

Mabel Creek 
Ridge

Nawa Domain

Mabel Creek Ridge

08RD

1707 ± 13 Ma

Brown et al. (2025a)

DD12JB005

1723 ± 5 Ma Brown et al. (unpub.)

1723 ± 20 Ma

NDING_02

Mabel Creek Ridge Nawa Domain

S N



Mabel Creek Ridge Nawa Domain

Mabel Creek 
Ridge

• Complexly deformed

• SE and SW trending shear 
structures

• E – W trending folds evident 
in magnetics and seismics

S N



Mabel Creek Ridge Nawa Domain

Mabel Creek 
Ridge

• Multiple generations of sinistral
shearing

• Shear zones overprinting folds

• Granulite facies metamorphism*

Metamorphism and deformation: 

ca. 1600 – 1560 Ma

Olarian Orogeny

*See: Cutts et al. (2011); Yu et al. (2024)

1595 ± 9 Ma

1591 ± 28 Ma

S N



Mabel Creek Ridge Nawa Domain

Mabel Creek 
Ridge

• Multiple generations of sinistral 
shearing

• Shear zones overprinting folds

• Granulite facies metamorphism*

Metamorphism and deformation: 

ca. 1600 – 1560 Ma

Olarian Orogeny

*See: Cutts et al. (2011); Yu et al. (2024)

1595 ± 9 Ma

1591 ± 28 Ma

Yu et al. (2024)

DD12JB002

1562 ± 7 Ma

S N



Mabel Creek 
Ridge

• Multiple generations of sinistral
and dextral shearing

• E – W trending folds

• Granulite facies metamorphism*

Metamorphism and deformation: 

ca. 1600 – 1560 Ma

Olarian Orogeny

Mabel Creek Ridge Nawa Domain

1614 ± 16 Ma

S N



Mabel Creek 
Ridge

• Multiple generations of sinistral 
and dextral shearing

• E – W trending folds

• Granulite facies metamorphism*

Metamorphism and deformation: 

ca. 1600 – 1560 Ma

Olarian Orogeny

Mabel Creek Ridge Nawa Domain

1586 ± 9 Ma

1614 ± 16 Ma

Yu et al. (2024)

G3 DDH 1

1586 ± 9 Ma

1565 ± 9 Ma

S N



• Complexly deformed

• ENE trending sinistral 
shearing and ESE trending 
dextral shearing

• E–W trending folding

• N–S directed shortening 
during Olarian Orogeny 
between ca. 1600 – 1560 Ma

Mabel Creek 
Ridge

1595 ± 9 Ma

1565 ± 9 Ma
1586 ± 9 Ma

1562 ± 7 Ma

1614 ± 16 Ma

Mabel Creek Ridge Nawa Domain

Mabel Creek Ridge

Nawa Domain

S N



Mabel Creek Ridge Nawa Domain

S N

Pootnoura Creek 
Shear Zone

• Domain bounding shear zone 
between Mabel Creek Ridge 
and northern Nawa Domain

• Folding of Nawa Domain 
basement rocks against shear 
zone

Nawa Domain

Mabel Creek Ridge



Mabel Creek Ridge Nawa Domain

• Apparent dextral deflection of Nawa 
Domain fabric, and dextral shear 
bands within shear zone

• Apparent sinistral deflection of 
magnetic fabric in MCR

• Multiple generations of reactivated 
faults and shears

Metamorphism and deformation: 

ca. 1520 – 1480 Ma

Early Coorabie Event (?)

Pootnoura Creek 
Shear Zone

GOMA DH4

Yu et al. (2024)

1526 ± 9 Ma
Nawa Domain

Mabel Creek Ridge

S N
1483 ± 8 Ma

NDING_05



• Extensive E–W-trending dextral
faults

• ENE-trending dextral reverse faults

• Post-metamorphic cooling from ca.
1460 Ma*

• Granite emplacement ca. 1450 Ma^

• NW–SE directed shortening (?)
during the Coorabie Event
between ca. 1520 – 1450 Ma

* Reid and Forster (2021); ^ Morrissey et al. (2019)

Coorabie Event

Nawa Domain

Mabel Creek Ridge



• Extensive E–W-trending dextral
faults

• ENE-trending dextral reverse faults

• Post-metamorphic cooling from ca.
1460 Ma*

• Granite emplacement ca. 1450 Ma^

• NW–SE directed shortening (?)
during the Coorabie Event
between ca. 1520 – 1450 Ma

* Reid and Forster (2021); ^ Morrissey et al. (2019)

Coorabie Event

ca. 1450 Ma

Nawa Domain

Mabel Creek Ridge



• Extensive E–W-trending dextral
faults

• ENE-trending dextral reverse faults

• Post-metamorphic cooling from ca.
1460 Ma*

• Granite emplacement ca. 1450 Ma^

• NW–SE directed shortening (?)
during the Coorabie Event
between ca. 1520 – 1450 Ma

* Reid and Forster (2021); ^ Morrissey et al. (2019)

Coorabie Event

ca. 1450 Ma

Nawa Domain

Mabel Creek Ridge



• Extensive E–W-trending dextral 
faults 

• ENE-trending dextral reverse faults

• Post-metamorphic cooling from ca. 
1460 Ma*

• Granite emplacement ca. 1450 Ma^

• NW–SE directed shortening (?) 
during the Coorabie Event 
between ca. 1520 – 1450 Ma

* Reid and Forster (2021); ^ Morrissey et al. (2019)

Coorabie Event

ca. 1450 Ma

Nawa Domain

Mabel Creek Ridge



• Northern Nawa Domain and Mabel 
Creek Ridge affected by dextral 
transpression during the Kimban 
Orogeny

• Only the Mabel Creek Ridge 
affected by N–S shortening (?) 
during the Olarian Orogeny

• Pootnoura Creek Shear Zone 
reactivated during the Coorabie 
Event as a dextral transpressional 
shear zone

• Entire northern Gawler Craton 
affected by late Coorabie Event 
dextral faulting

Structural 
Interpretation Boorthanna 

Trough



• Western Nawa Domain

• A dozen or so drillholes 
intersect basement

Western Nawa 
Domain

Northern 
Nawa Domain

Western 
Nawa Domain

Mabel Creek Ridge



• Granitic orthogneisses

• Magmatic crystallisation ca. 
1770 – 1750 Ma

• Basement to 
metasedimentary rocks*

• Metasedimentary gneisses 

• Max. Dep.(?) ca. 1740 Ma 
(?)

*See: Howard et al. (2011)

Western Nawa 
Domain

Ooldea DDH3

Fraser et al. (2012)

Protolith ca. 1740 Ma

OBD 03

Howard et al. (2011)

1773 ± 11 Ma



Western Nawa 
Domain

• NE-trending structures

• NE-trending folds



Western Nawa 
Domain

• NE-trending structures

• NE-trending folds

Metamorphism and deformation: 

ca. 1730 – 1690 Ma

Kimban Orogeny

OBD 03

Howard et al. (2011)

1731 ± 5 Ma

1715 ± 7 Ma
1722 ± 11 Ma
1721 ± 13 Ma

1709 ± 8 Ma

Cutts et al. (2012)

Ooldea DDH2

1685 ± 10 Ma



Western Nawa 
Domain

• North-trending structures

• West-dipping shear

• Sinistral kinematics

• Granulite facies metamorphism* 

*See: Cutts et al. (2012)



Western Nawa 
Domain

• North-trending structures

• West-dipping shear

• Sinistral kinematics

• Granulite facies metamorphism*

Metamorphism and deformation:

ca. 1660 – 1650 Ma (?)

Ooldean Event (?)

*See: Cutts et al. (2012)

Fanning et al. (2007)

Ooldea DDH2

1659 ± 6 Ma



Western Nawa 
Domain

• Reactivation of NE-trending
Kimban structures

• Thrust faults
• Sinistral faults

• Dextral E–W-trending faults



Western Nawa 
Domain

• Reactivation of NE-trending
Kimban structures

• Thrust faults
• Sinistral faults

• Dextral E–W-trending faults

Metamorphism, magmatism and 
deformation: 

ca. 1460 – 1440 Ma

Coorabie Event

OBD 08

Morrissey et al. (2019)

1458 ± 9 MaMorrissey et al. (2019)

OBD 09

Morrissey et al. (2019)

1444 ± 10 Ma



• Western Nawa Domain affected by the 
Kimban Orogeny

• Westernmost Nawa Domain later affected 
by sinistral shearing and faulting, possibly 
during the Ooldean Event

• Nawa Domain affected by reactivation of 
Kimban shears and overprinting faulting 
likely during the Coorabie Event

Structural 
Interpretation



• Domain-wide ductile deformation 
during the Kimban Orogeny

• Cryptic reworking in the 
westernmost Nawa Domain 
during the Ooldean Event

• High-grade reworking in the 
Mabel Creek Ridge subdomain 
during the Olarian Orogeny

• Reactivation of older structures, 
dextral faulting, and 
hydrothermal activity during the 
Coorabie Event

Structural 
Interpretation



Summary

• Revised interpretation of the 
northern Gawler Craton solid 
geology

• Structural framework correlates 
structures with specific tectonic 
events across the Gawler Craton

• SA Geology allows for ongoing 
updates and refinements of 
maps and models
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Disclaimer

The information contained in this presentation has been compiled by the Department for Energy and Mining (DEM) and 
originates from a variety of sources. Although all reasonable care has been taken in the preparation and compilation of the 
information, it has been provided in good faith for general information only and does not purport to be professional advice. No 
warranty, express or implied, is given as to the completeness, correctness, accuracy, reliability or currency of the materials.

DEM and the Crown in the right of the State of South Australia does not accept responsibility for and will not be held liable to 
any recipient of the information for any loss or damage however caused (including negligence) which may be directly or 
indirectly suffered as a consequence of use of these materials. DEM reserves the right to update, amend or supplement the 
information from time to time at its discretion.
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