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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

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

The published data, SA Geology,
includes recompilation of the
western half of the Gawler Craton
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Interpretation of covered basement geology
in the Nawa Domain of the northern Gawler

Craton

« Ooldea to Oolgelima

Comparison of structural/metamorphic
evolutions of:

e Western Nawa Domain
 Northern Nawa Domain
subdomain
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200 Km

« Aeromagnetics

* Gawler Craton Airborne Survey (GCAS)

» l|dentify structures, boundaries, lithologies, and
anomalies

* Drillcore

« Constrain lithologies

e« Seismics

* 08GA-OM1 (GOMA) Seismic Line

» Estimate steepness and depth of major structures
and fabrics




Seismics — GOMA Seismic Line (08GA-OM1)
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Paleoproterozoic

Mesoproterozoic

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? 4®
 NE - SW directed extension?

« Dextral transpression®

¥
o
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Coorabie Event (ca. 1500-1450 Ma) -
<

NW-SE directed shortening

* Stewart and Betts (2010); Swain et al. (2005);
and Wilson (2002)

A Stewart et al. (2009); Stewart and Betts (2010)
# Stewart et al. (2009)




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

 Northern Nawa Domain

 Five drillholes intersect
basement in the northern
Nawa Domain

* Minor (?) mafic and felsic
orthogneisses




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
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« ENE-trending structures
* Northward dipping structures
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» Dextral strike-slip duplex structures
and o-shaped domains

» Northward dipping structures

Metamorphism and deformation:
ca. 1725 Ma
Early Kimban Orogeny
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MIDDLE/BOREH)

Northern Nawa
Domain

« Dextral transpression
« Topto ESE

« WNW - ESE directed
shortening* during Kimban
Orogeny from ca. 1725 Ma
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Mabel Creek
Ridge

« Mabel Creek Ridge

* Adozen or so drillholes
intersecting basement

* Minor mafic and felsic
orthogneisses

* lron-rich metasedimentary
gneisses

Max. Dep. Age ca. 1744 Ma
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Mabel Creek
Ridge

« Complexly deformed

« SE and SW trending shear
structures

« E — W trending folds evident
in magnetics and seismics
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Mabel Creek
Ridge

« Multiple generations of sinistral - ’ -,L
1 p : - AA‘ -
shearing 7 _ ‘ "f
« Shear zones overprinting folds g | p_ " v N J
" 1595 + 9 Ma

« Granulite facies metamorphism*

Metamorphism and deformation:
ca. 1600 — 1560 Ma

Olarian Orogeny

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

~ Mabel Creek Ridge ——




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)
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Mabel Creek
Ridge

* Multiple generations of sinistral
and dextral shearing

« E - W trending folds

’
 Granulite facies metamorphism* }
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Metamorphism and deformation: — Y /if/'/
ca. 1600 — 1560 Ma "

Olarian Orogeny
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Mabel Creek
Ridge

« 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

MNOGWCO1
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Pootnoura Creek
Shear Zone

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

* Folding of Nawa Domain
basement rocks against shear | , . _/ Mae 7| g Ry
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Coorabie Event

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



+ 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

Y

N

* Reid and Forster (2021); » Morrissey et al. (2019)
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+ 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
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* Reid and Forster (2021); » Morrissey et al. (2019)
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Research Paper

Linking the Gawler Craton and Mount Isa Province through
hydrothermal systems in the Peake and Denison Domain, northeastern
Gawler Craton
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. . Geoscience Frontiers
+ Extensive E-W-trending dextral

faults

@2025 Society of Economic Gedlogists, Inc.
Economic Geology, v. XX, no. XX, pp. X=X

« ENE-trending dextral reverse faults

A New Cu Province in Southern Australia?

o Post_metamorphic Cooling from ca. Geochronological Framework of Potential Iron Oxide
1460 Ma* Copper-Gold Systems in Northeastern Gawler Craton

Jie Yu,1234 Martin Hand,'? Dylan Gully,! Dillon Brown,' Laura ]. Morrissey,*? Wei Hong,? and Chris Clark?
1Department of Earth Sciences, The University of Adelaide, Adelaide, South Australia 5005, Australia

» Granite emplacement ca. 1450 Ma*

2Mineral Exploration Cooperative Research Centre, Kensington, Western Australia 6151, Australia

38chool of Earth and Planetary Sciences, Curtin University, Perth, Western Australia 6845, Australia

® NW_S E d | I'eCted S hO I'te ni ng (?) ‘Future Industries Institute, University of South Australia, Mawson Lakes. South Australia 5095, Australia
= H 5Cenire for Ore Deposit and Earth Sciences (CODES), University of Tasmania, Private Bag 79, Hobart, Tasmania 7001, Australia
during the Coorabie Event Jor Ore Dep k yof g ‘

between ca. 1520 — 1450 Ma Abstract

Breccia-hosted and magnetite-dominated Cu mineralization has been recently discovered in the Peake and
Denison Domain, northeastern Gawler craton, Australia. The iron oxide copper-gold (I0CC)-style alteration
and mineralization and proximity to the world-class Olympic and Cloncurry IOCG provinces highlight the
prospectivity potential for IOCG and affiliated deposits in the Peake and Denison Domain. New zircon-titanite-
apatite U-Pb and apatite Lu-Hf age data from the Wills and Mawson prospects in the Peake and Denison region
are presented to construct a geochronological framework for the new Cu district in southern Australia. Zircons
from the host quartzofeldspathic gneiss define a major peak at ca. 1780 Ma, two shoulder peaks at ca. 1740
‘ and ca. 1710 Ma, and minor peaks at ca. 1850 and ca. 1900 Ma. Titanite U-Pb and apatite Lu-Hf geochronol-

Y

ogy reveals an early-stage magnetite-actinolite-titanite-apatite alteration at ca. 1530 Ma for the Wills prospect,
coincident with the coeval mineralization in the Cloncurry and Mary Kathleen I0CG districts of the Mount Isa
inlier. The Wills prospect subsequently underwent ca. 1500 Ma ductile deformation. Apatite Lu-Hf and U-Pb
. . . geochronology from both prospects constrain vein-type and breccia-type Cu mineralization at ca. 1465 Ma,

Reid and Forster (2021 ), A Morrlssey et al. (201 9) broadly coeval with regional barren Na-Ca alteration in the Peake and Denison Domain and barren potassic
alteration in the Cloncurry IOCG District. The ca. 1465 Ma Cu mineralization is equivalent to the recently dis-
covered later-stage Cu mineralization in the northern Olympic Cu-Au Provinee and potentially coincided with
the rifting of Proto-Australia and the supercontinent Nuna in the early Mesoproterozoic.
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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
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Western Nawa
Domain

« \Western Nawa Domain

» A dozen or so drillholes
intersect basement




« Granitic orthogneisses

« Magmatic crystallisation ca.

1770 — 1750 Ma

« Basementto
metasedimentary rocks*

« Metasedimentary gneisses

* Max. Dep.(?) ca. 1740 Ma
(?)

*See: Howard et al. (2011)
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Western Nawa

Domain

NE-trending structures

NE-trending folds
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Western Nawa [
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Western Nawa
Domain

* North-trending structures

* West-dipping shear

/a3
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« Sinistral kinematics

/
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* Granulite facies metamorphism* 18 50

*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)




Western Nawa
Domain

« Reactivation of NE-trending
Kimban structures

* Thrust faults
* Sinistral faults

« Dextral E-W-trending faults




‘OBDO08

Morrissey et al. (2019) 1458 + 9 Ma

030

(b) OBD 08: Sample 1643401
Unfoliated granite (monazite)
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« Reactivation of NE-trending
Kimban structures

024 -

o o7 Upper intercept: 1460 + 14 Ma, MSWD = 0.26
e Weighted average: 1458 + 9 Ma, MSWD = 0.34
- 20,n=29

» Thrust faults
o Morrissey et al. (2019)
» Sinistral faults

« Dextral E-W-trending faults

-

Metamorphism, magmatism and
deformation:

ca. 1460 — 1440 Ma

Coorabie Event
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Structural
Interpretation

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
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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




13?°E

0 5 10 20 Km
T

Boorthanna Trough
Arckaringa Basin L

< 7
7 4
yA— y
7 3
AN N /
= = ‘ /7
‘ //’=-z/7//~"4 v S I
AN\ X

e\

/;I\I/DING_OZLNEING"QS——

\ SN
/ ALG_Q;D'IEW
== Z <l 250 QU
= :

z & EUEQOT
> 7 |5 . 7
/ = NDING_02 SN
2 [@) NDEI:I)G 01< RN

28°S

» Revised interpretation of the
northern Gawler Craton solid

geology
e Structural framework correlates

structures with specific tectonic
events across the Gawler Craton
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