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e SCALE 1: REGIONAL ANALYSIS—How to recognise a gold
(metal) bearing province (1000 km x1000 km area selection)

e SCALE 2: DISTRICT ANALYSIS—How to identify the location
of major mineral camps (60 km X 60 km area selection)

e SCALE 3: PROSPECT ANALYSIS—How to identify the location
of a specific ore deposit (5 km x 5 km area selection)

e SCALE 4: ORE SYSTEM DEFINITION (1 km x 1 km area
selection)
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Orogenic Au formation relates to lithosphere-scale processes

Plume impact/subduction Delamination of Erosion of mantle lithosphere Subduction/rollback
(e.g., Alaskan Cordillera) mantle lithosphere (e.g., North China Craton) (e.g., western Lachlan Orogen)

extension extension
-— — — —_—

J\

slab

‘) asthenosphere
upwelling

asthenosphere rollback
upwelling
100 - 200 km N
~ I accreted/stable continental crust Il granitoids [l mantle lithosphere @ orogenic
60 -100 km [ oceanic crust El mantle plume [Jasthenosphere gold deposit

Bierlein et al. (2006)
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Process: Mantle metasomatism or
rejuvenation

Proxies for the Process:
- thinned lithosphere

relatively juvenile crustal age TDM

- Subduction and/or mantle plumes
‘greenstone’ sequences (komatiites)
mantle magmas incl. sanukitoids

Intermediate aged crust (2.9-3.0 Ga)hosts |m:e2e «

B 2s-265|
most of the major deposits .

B 2es-
Two suggested target areas are shown as |
white boxes. — o

Bl ::-s
Blewett et al 2008 — B
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Process: Pathways to mantle
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Proxies for the Process: _

alkalic intrusions incl. syenites, A

kimberlites, lamprophyres,

carbonatites etc.
sutures
mantle edges
crustal cracks

big worms

mafic dykes
(even young ones)
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Process: Large-scale heating/melting/fluid systems

Proxies for the Process

- large volume crustal melts (Low-Ca or A-type granites)
- metamorphic aureoles

- electrically conductive crustal anomalies

() KIM

Kalgoorlie

ot E

Mohe-(seismic)
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Process: Vigorous tectonic system

Proxies for the Process

core complexes
late-stage siliciclastic basins with granite (deep rock) detritus

fluviatile systems

compressed event history incl. relevant PTt paths (isothermal
decompression)
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Process: Vigorous tectonic system -
y;
Proxies for the Process:
- elongate orogenic belts
- subduction-accretion
- tectonic mode switching
- . Swager | Blewett Miller
- changing subduction, slab siEvelles SZametA 007 | 1997 | etal. 2004b 2006
- . . Minor contraction D7 -
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‘ Y.\~] M2regional
“\|parageneses
2685-2670 Ma

Process: Cratonisation and preservation [~

Proxies for the Process:

- erosion level with widespread
greenschist grade metamorphic
rocks preserved

\

4 M2 parageneses
N (all ~3.5-4.5 kbar)

300-400 vC O
assemblages

400-500 %C O
assemblages

500-600 ¥4C

assemblages -

>600 ¥%.C
gneisses

/|Suprametamorphi
Y (melt 650-800 ¥:C)

High-Ca
£ granite
& Plutonic
granite
Undiff. O
granite/gneiss

Post-M 2 rocks
Late Basins

Low-Ca graniteO
Mafic granite
23

Syenite

Goscombe et al 2007
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Mineral System Understanding

U U

Geodynamic Episodes Geochemical
Gradients
Pre-ore
endowment
(<2665 Ma)

Identification of mappable mineral system process proxies for each subdivision

e Crustal * Redox gradients
endowment » Hydrothermal
system indicator
Pre-ore Geochem Targets
Targets

From

Czarnota Au mineral camp (60x60 km area) selection
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Slide after: K. Czarnota

Pre-ore Au prospectivity:
Crustal endowment and M2 maximum fluid release

L
N
3 ///// 7 Crustal Endowment ! M2 Maxsmum Fluid Release
o Z (dats & proxie) (Proxie)

Data+Proxy layer: WF 3
(Nd TDM 2.9-2.8 Ga),
WFE 2 (2.9-2.8 Ga)
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Slide after: K. Czarnota

60 km x 60 km

Lithospheric extension:
Extensional SZ, Metasomatised mantle melts, Deep pathways

ext. SZ betyee

- D& DERYES metasomat
and lower ‘plat

melts—
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60 km X 60 km

Inversion Au: Domes, Major faults, Upper plate

| % D4 & DS inversion of the D3
Gold
| >

Data+p,:¢ Combination of: major
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Geochemical gradients
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Active hydrothermal systems

e magnetic anomalies and broad haloes, demagnetised zones

e buried granites (in domes)

e gradients of oxidised and reduced fluid types in alteration
mineralogy

Kambalda
Granodiorite

Victory
Defiance

4 km B B

iy, R

-

B " Neumayr and Walshe 2008
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Fluid-chemical complexity
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Henson and Miller—+

Faults/architecture

N 3
. 5 " -. Sunrise Shear Zone, Watu
tructural & Western Shear at 2190 RL
segments 1,3,4
s / N - :
», | 2y
. : A
O Appro. D siress feld

Miller 2006
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Faults/Zarchitecture
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Structural complexity

Favourable fault
orientations

Faults that operate as
pathways or seals

Proximal to porphyries

Boundary between units
with competency contrasts

-1400mAL

lllllll

CROSS-SECTION
6901340 mN

Very fine-grained
l:l sandstone and
siltstone
Medium- to very
I:l coarse-grained
sandstone

Quartz-carbonate
ore zone

~100m

Series 100
-1000mRL

- 3700mE
3800mE

i i
RSB29 07.08.0

Rheology contrasts are important controls on dilation/
mineralisation at a range of scales within a mine (e.g., New

Holland)

Slide from P. Henson
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Sunrise Dam
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Detailed structural analysis of the Sunrise Dam deposit

Statistical analysis of 3D fault orientations delineates spatial regions
that will preferentially reactivate/ dilate

Structural
segments 1,3,4
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Miller and Nungus 2006

Sunrise Shear Zone, Watu
& Western Shear at 2190 RL

D3 slip direction on reactivated

/fauhs within S5Z (underground)

Approx. D3 stress field

a1 3

4 SSZ during D3

O 3 03 Fully reactivated
Partially reactivated
02 Not reactivated

Shear and normal stresses are too low for slip of
N-striking segment of S5Z in D3 stress field. This results in
D3 accommodation structures forming (Western Shear & Watu)

Suitably orientated fault
sections (blue diamonds) —
unrealised potential?? - ¥ /°

sunise_0am 3 Ay (gold spheres)
Pt

A.““.‘
- - *

Carey_Shear

J. Miller
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Density after alteration
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