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Margins of basement blocks
covered by late Proterozoic
and Phanerozoic sediments

SOUTH AUSTRALIA

So margins defined largely by
geophysical data

Less than 10% outcrop on
Gawler Craton

So internal structure largely
defined by geophysical data
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- ancient crystalline shield comprising 
Archaean to Mesoproterozoic
metasediments, volcanics and granites

THE GAWLER CRATON

- subdivision into  discrete domains
based upon tectonostratigraphic,
tectonothermal and geophysical
criteria

- known periods of tectonism

Sleafordian ~ 2440 Ma

Neil Event ~1850 Ma

Kimban ~ 1730 Ma

Kararan ~ ?1690-1540 Ma

THE GAWLER CRATON

- ancient crystalline shield comprising 
Archaean to Mesoproterozoic
metasediments, volcanics and granites

- subdivision into  discrete domains
based upon tectonostratigraphic,
tectonothermal and geophysical
Criteria (Christie, Nawa, Coulta etc)

- known periods of tectonism

Sleafordian ~ 2440 Ma

Neil Event ~1850 Ma

Kimban ~ 1730 Ma

Kararan ~ ?1690-1540 Ma
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FOWLER
DOMAIN

-southeast of the Karari
Fault Zone

-northeast trending sinuous,
high magnetic intensity belt

-Archaean/Proterozoic rocks
reworked and intruded by
palaeoproterozoic igneous
and metamorphic rocks

-Archaean Christie Domain
To north

-Palaeoproterozoic Nuyts
Domain to south

- Fowler Suture Zone of Daly at al, 1995

FOWLER
DOMAIN

“a Palaeoproterozoic suture zone
and likely plate margin”

- Fowler Orogenic Belt of Daly et al, 1998

- Fowler Domain of Schwarz et al 2002

Equinox Resources
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FOWLER
DOMAIN

voluminous diorite to gabbroic,
cumulus intrusives emplaced in
probable plate margin environment
(Tunkillia/Ifould Suite ~ 1670-1680 Ma)

primitive gabbros and peridotites also occur
but % volume of the domain is uncertain

pyritic aluminous sediments and banded
iron formation may provide sufficient 
sulphur for nickel deposits

Equinox Resources

FOWLER
DOMAIN

A broadly west dipping zone >10 km depth

Equinox Resources
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FOWLER
DOMAINPREVIOUS EXPLORATION (1980’s-1990’s)

North
CRA
Afmeco
Equinox
Poseidon
Falconbridge
Anglo

MESA/PIRSA SAEI geophysical surveys

MESA/PIRSA drilling (Nundroo/Colona/Barton programs)

FOWLER
DOMAIN

chromite recognised at Mt Christie Siding in northern part of Domain

PREVIOUS EXPLORATION (1980’s-1990’s)
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THE FOWLER DOMAIN

Equinox Resources (Tallala Hill project): Ni to 0.42%, Cr to 0.65% 
and Cu to 660 ppm and peridotites to northwest of project

FOWLER
DOMAIN

chromite recognised at Mt Christie Siding in northern part of Domain

PREVIOUS EXPLORATION (1980’s-1990’s)

anomalous nickel and ultramafics in MESA Barton  drilling (Tall 11 & Tal 68)
and minor sediments (paragneiss) in other holes

Norite and Bronzite in Poseidon POSBAT 13

BIF and other possible high grade metasediments in Afmeco drilling

Peridotite in MRC19 (Anglo) in northern part of Domain

So! Ultramfics rocks, anomalous Ni, aluminous sediments and primitive mafics
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STRUCTURAL AND METAMORPHIC HISTORY

FOWLER
DOMAIN

STRUCTURAL AND METAMORPHIC HISTORY

FOWLER
DOMAIN

gabbro from Colona 43: emplacement age 1730 +/- 10 Ma

metamorphic zircons from Nundroo 2: metamorphism at 1543 +/- 9 Ma

deformed Hiltaba Suite equivalents (ca 1580 Ma)

aeromagnetic and outcrop information (Tallacootra, Ifould and coastal outcrops)
indicate sinistral transpression with intense strain partitioning and significant 
Lateral and vertical movement

consistent with other major structures of the western Gawler Craton
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FOWLER
DOMAIN

This is a BIG,  complex and long-lived deep crustal scale structural zone 
juxtaposing Archaean against Proterozoic blocks during oblique compression!!!

FOWLER
DOMAIN
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Central Canadian Shield

- in Manitoba, consists of Archaean
rocks of Superior Province to the southeast

- Paleaoproterozoic and tectonically
reworked Archaean rocks of the
Trans-Hudson Orogen in the northwest

-west dipping boundary zone on
the north margin of the Superior Province

THOMPSON
NICKEL
BELT

SUPERIOR BOUNDARY ZONE

telescoped and Intercalated 
Archaean and Proterozoic rocks

THOMPSON
NICKEL
BELT

three domains (Thompson Nickel Belt,
Assean Lake Domain, Fox River Belt)
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Thompson Nickel Belt

elongate north to 
Northeast trending
belt, 8-40 kilometres wide

260 kilometres strike length

THOMPSON
NICKEL
BELT

28 nickel deposits discovered
so far (largely by Inco)

two currently operating mines (Thompson and Birchtree)

Thompson Nickel Belt

Ni located within or proximal to ultramafic bodies (Birchtree),
Or intensely remobilised into sedimentary schists (Thompson)

THOMPSON
NICKEL
BELT

complex structural history and reworking of protoliths and mineralisation
at Thompson
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THOMPSON
NICKEL
BELT

THOMPSON
NICKEL
BELT
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Ospwagan Group,
overlaying and
interleaved with
Archaean basement

Host unit in Thompson
Is P-2 schist

THOMPSON
NICKEL
BELT

Complex overprinting
structure.

-west verging reverse
faults

THOMPSON
NICKEL
BELT
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Complex overprinting
structure.

-Partly synchronous
sinistral transpression
-(result – polyphase
Duplex folding and
dome and basin)

THOMPSON
NICKEL
BELT

THOMPSON
NICKEL
BELT

In summary: an inverted Archaean-Proterozoic suture
with sediments, ultramafics, in a complex transpressional
zone with extreme scavenging of nickel from host rocks
into strutural favourable sites
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In summary: an inverted Archaean-Proterozoic suture
with sediments, ultramafics, in a complex transpressional
zone with potential for extreme scavenging of nickel from host rocks
into strutural favourable sites

FOWLER
DOMAIN

FOWLER
DOMAIN

THOMPSON
NICKEL
BELT

- early 1990’s – PIRSA visit to Thompson Nickel Belt noted similarities
with Fowler Domain.

-late 1990’s Falconbridge to Australia

- 2004 Inco to Australia on basis of Thompson model (with possible Voiseys)

- JV with Adelaide Resources in Fowler Domain

- commenceced airborne EM surveys using “Thompson techniques”
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FOWLER
DOMAIN

THOMPSON
NICKEL
BELT

200 KM200 KM

FOWLER
DOMAIN

THOMPSON
NICKEL
BELT


