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Regional Setting -

Regional setting of the Harris Greenstone Domain in the central Gawler Craton with domain boundaries after Ferris et al. (2002). �


* HGD: small {(~50 x 220 km) late Arch-Prot arcuate terrane:
- Ultramafic-mafic volcs (Lake Harris Komatiite-L HK)

aluminous metaseds (Christie Gneiss)

- orthogneiss (Kenella Gneiss)

mafic intrusions (South Lake Gabbro)

- granites (Glenloth Granite)

- Prot gran/volcs/seds (Hiltaba, GRV, Tarcoola Fm)

* LHK sequence: high to low Mg (43-15% MgO) komatiite,
komatiitic & tholeiitic basalts, minor BIF, metaseds,
?pyroclastics; steeply-dipping, 300" km strike extent,
middle amphibolite facies overprint {(~2440 Ma)

* Temporal framework. LHK cut by ~2500 Ma Glenloth <

Granite; ~2510 Ma felsic volcanics 7
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Regional Setting cont. –

Regional setting of the late Archaean-Proterozoic Harris Greenstone Domain: major geological units; major rock types and associated rock types in the Lake Harris Komatiite sequence; and U-Pb zircon geochronology. �
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Preliminary solid geology interpretation –

Preliminary solid geology interpretation of Precambrian basement geology highlighting the extensive distribution of the poorly exposed Harris Greenstone Sequence (green). �
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Generalised komatiite flow –

Generalised representation of komatiite flow derived from several Lake Harris and Tarcoola diamond drill holes. Major komatiite volcanic facies, and antipathetic trends of MgO and Al2O3, and geophysical properties of core are shown. �


&, Crspinel

T

EH TN T
AL s AR



Presenter�
Presentation Notes�
Photomicrographs -

Photomicrographs (reflected light) of disaggregated metamorphic sulphides, rare composite igneous sulphides, and Cr-bearing spinels. pyrrhotite = po, pent = pentlandite, cpy = chalcopyrite, mt = magnetite. �
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Sympathetic variations of element distribution -

Sympathetic variations of whole-rock mg numbers and Ni contents, and mineral compositions in a komatiite sequence interpreted as a single thick channel flow �
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Sympathetic variations of element distribution  cont. –

Sympathetic variations of whole-rock mg numbers and Ni contents, and mineral compositions in a komatiite sequence interpreted as stacked flows lateral to the main channel. ��
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Variation geochemical diagrams –

Variation geochemical diagrams showing general coherence of trace-element data and elevated Pt+Pd abundances indicating S-undersaturated magmatic conditions. �
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Nickel vs MgO fractionation –

Nickel versus MgO fractionation diagrams show that the Lake Harris Komatiite samples largely fall along or above the S-undersaturated curve for melt-like and cumulate ultramafic rocks. The 50 and 200 curves represent the weight ratio of olivine/sulphide separating from a magma. The S-saturated and S-undersaturated fields in the right-hand figure are komatiites from Australia and from overseas (Naldrett 1989). �


Granitic rocks, gneiss Fault or lineament
- Greenstone ® Major Ni-Cu sulphide deposit i ~
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Comparison of two Australian Greenstone Belts – 

Comparison of greenstone belts for the Eastern Goldfields Province (Western Australia) and the Harris Greenstone Belt. The preferential location of Ni-Cu sulphide deposits in the Eastern Goldfields indicates that the full strike extent of greenstones should be assessed in the Harris Greenstone Belt. �


L.ake Harris Eastern Goldfields

AGE >2500 Ma 2700 Ma
EXTENT 300" km 10-1000’s km
MET GRADE  Amphibolite Greenschist

PRIMITIVE KOM 43 % MgO 45% MgO
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Comparison of komatiites at Lake Harris with the Eastern Goldfields Province –

�


Exploration Considerations: Positives

* Extensive magmatic systems — 100’s of km
with variety of komatiites (43-15% MgO)

* Preserved volcanic facies: thick (160 m)
channel and composite thin (5-40 m) flows

* Dominantly fertile S-undersaturated magmatic
systems with low S (100-600 ppm S) and high
Pd+Pt (5-30 ppb)

* Similar broad setting, rock types & primitive
compositions to greenstones in EGP/SCP P
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Exploration Considerations: Positives -

Exploration considerations for assessing the Ni-Cu-PGE potential of the Harris Greenstone Belt. �


Exploration Considerations: Negatives

* Poor outcrop and extensive cover (20-80 m)

* High proportion of younger granitic rocks,;
S-bearing country rock sediments rare and
thin? — need S-saturation mechanism

* ?Passive ponding environments rather than
turbulent channel systems that assimilate
S-bearing country rocks

* Amphibolite facies overprint & sheared 2R
contacts e
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Exploration Considerations: Negatives –

Exploration considerations for assessing the Ni-Cu-PGE potential of the Harris Greenstone Belt �


3-D Perspective:

Kambalda Dome

Ore shoots
White: S-bearing sediments
Contact sediments

Yellow: Lunnon Basalt (funtwal-l_;)

Looking north

j s
~4 x 10 km =

-
Image: Fractal Graphics & Wﬂlﬁ& :
Data: 4000 DDHs & 70 mine sections
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3-D Perspective: Kambalda Dome –

Three-dimensional representation of the Kambalda Dome highlighting the strong spatial association of ore shoots with sedimentary rocks underlying komatiites. ��


Future Studies?: N1-Cu-PGE Potential

* Identification of S-bearing sediments cut by
komatiite flows (DDH-TMI-gravity modelling);
need to identify S-saturation mechanism

* S-evolution studies (high versus low Pd/S)
* Isotope (Re/0s) studies —» crustal contamination

* Robust regional geochronological framework

* Characterisation of volcanic architecture

Geoscience Australia
WwWw.ga.gov.au
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Future Studies?: Ni-Cu-PGE Potential –

Proposed further studies for investigating the economic potential of the Harris Greenstone Belt. �
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