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GOLD DEPOSITS >100t Au :
NUMBERS OF DEPOSITS

IR ENIC Total deposits = 163

6>1000t
WITWATERSRAND Obuasi 1406t
4>500T Homestake 1773t
5>1000t Kalgoorlie 1389t
Dreifontein Consolidated 1326t Muruntau 5246
ERPM 1331t Sukhai Log 4500t
Free Sate Consolidated 1138t
Western Areas 2435t
Witwatersrand ¢.40,000t _

HIGH
SULPHIDATION
EPITHERMAL
2>500t

OTHERS
0>500t

LOW
4 SULPHIDATION
: : = EPITHERMAL
SEDIMENT-HOSTED ?ﬁ?t.m
2>500t - >
1>1000t PORPHYRY Lihir 1344t
Goldstrike 1330t _ 3)] ’501 0 DDtm
Almalyk 1980t
Bingham Canyon 1215t

Total tonnage of deposits = 102,575tAu




More extensional domains in compressional Compressional/transpressional
lo exlensional environmenls environmenls
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— 20
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FEATURES COMMON TO MAJORITY OF
OROGENIC GOLD DEPOSITS

. At or near terrane boundaries (or other crustal-scale
faults/ shear zones).

. Strong structural control in lower-order structures.
. Large vertical extent with subtle vertical zonation.

. Typically K-mica and carbonate alteration at greenschist
facies.

. Characteristic addition of SiI02, K, Rb, Ba+Na+B.

. Characteristic ore metals : Au+Ag+As+Sb+Te+W with
low Pb-Zn-Cu.

. Low salinity H20-CO2 + CH4 ore fluid.
. Radiogenic and stable isotope signatures indicate
mixed sources.




CONTRASTS BETWEEN OROGENIC AND
GOLD-ONLY INTRUSION - RELATED GOLD
DEPOSITS

IRGD mostly Phanerozoic : few unequivocal
Precambrian examples?

IRGD restricted to shelf environments adjacent to
Precambrian cratons?

IRGD occur in provinces with Sn and W deposits
IRGD related to transitional magnetite - to ilmenite-

series granitoids : alkaline(?) lamprophyre(?)
associations?

Endocontact IRGD approx. 1 g|t Au : c.f. other
magmatic deposits.

IRGD systems zoned from Au (or Sn, W) to Zn, Pb,
Ag.




ACCRETED CONTINENTAL BACK-ARC
CONTINENT OCEANIC ARC BACK ARC TERRANES ARG CRATON

MARGIN
« Epithermal 1 VHMS * Orogenic Epithermal « Intrusion-
Au-Ag Cu-Au Au Au related Au
Parphyry Cu-
Au-Mo x Carlin-style
(=skarns) AU

= Porphyry Cu-
Au (+skarns)

- Accretionary wedge Granitoids Asthenosphere

| Continental crust ~ | Oceanic crust ™., Extensional faull

I_ ] Qlder craton subcrustal lithosphere “\‘ Compressional fault/thrust




Paleozoic Tectonic Provinces of
the Western U.S. Cordillera

n I..I'pp-er Mz - lower Tertiary
Franciscan complex
M Pz - Mz accretion complex
Pz - Mz island arc
Batholiths
Shelf carbonates




TYPICAL DEPOSIT STYLES IN PRECAMBRIAN
GREENSTONE BELTS
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HEIF lamprophyre
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AVERAGE GOLD GRADE VS ORE TONNAGE BY DEPOSIT STYLE
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CLASSIC SIZE DISTRIBUTION IN MATURE

TERRANE
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Pz Gold

1. Thomson Fold Belt

2, Lachlan Fold Belt

3. Westland, 8 Island, NZ
4, Sierra Pampennas

5. Northern Kazakhstan
6, Altalds

T Caldonides

8. Meguma

9, Carolina Slate Belt

10, Contral Ural Mis

11, Bohemian Massif

12. Iberian Muassif

13. Eastern Tian Shan

14. Western Tian Shan

15. Northern Chinn Craton
16. Arabian-Nublan Shield
17. Hoggar Shield

18, Telfer

I9. Brastliia Fold Belt




LITHOSPHERIC THERMAL AND FLUID

FLUX

Plume impact/subduction Delamination of

(e.g., Alaskan Cordillera)

* extension

mantle lithosphere

} asthenosphere
upwelling

100 - 200 km

* I accreted/stable continental crust
[ oceanic crust

B granitoids

60 -100 km I mantle plume

Erosion of mantle lithosphere
(e.g., North China Craton)

Subduction/rollback

(e.g., western Lachlan Orogen)

extension
-— —_ »

asthenosphere rollback
upwelling

[ mantle lithosphere
[] asthenosphere

__ Au
@ orogenic
gold deposit
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OROGENIC GOLD VS CRUSTAL
FORMATION EVENTS
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CRUSTAL SCALE OF OROGENIC
SYSTEMS

SCHEMATIC CROSS SECTION
ACROSS VICTORIA, AUSTRALIA

W E

GLENELG STAWELL BALLARAT MELBOURNE BUCHAN

XX X X

Granitoid Cambrian to L. Devonian

Devonian Felsic Volcanics Cambrian Basalts
Silurian to L. Carboniferous | Cambrian-Ordovician

~ Major fault/thrust zone 100 km_|
(approx.)
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SCHEMATIC DEFORMATION AND GOLD TIMING
(Sketches based on greenschist facies terrains)
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Youngest rocks hosting gold mineralisation

—®&@— U-Pb in titanite

—@— Re-Os in molybdenite
: — —@— Ar/Ar in mica

Ages of gold mineralisation —@— Sm-Nd in garnet
—@— Pb-Pb in pegmatite
—@— Pb-Pb in sulphide

Eastern Mt Charlotte
Goldfields
Province —® Chalice

@ Lawlers (minor)
Matilda, Wiluna
@ East Lode, Wiluna

Provinces —@— Reedys

Oldest rocks syn to post gold mineralisation Eastern Goldfields
—@® — Scotia Scotia Province

Other

Provinces
=%  Nevoria
—@— Corinthia

| | | | | | | | | | |
2680Ma 2640 2620 2600 2560Ma







Gold Camps

Wallaby-Granny Smith
Sunrise Dam
Jundee-Mimaree
Wiluneg
Bronzewing
Agnew-Lawlers
Leonora
Kanowna
Kalgoorlie

Mew Celebration
Victory-Hevenge
Mount Pleasant
Kundana
Morsaman
Fiutonic

Big Ball

Day Dawn
MoLint Magrst
Marvel Loch
Boddington

Granitoid

Eneiss

Dominantly clastic
sadimentary rock

VYolecanic rock

Major fault zone

Gold deposit
(=150, =30, =3 t Au)

Figme 8.3 Simplified goolegic map of the Yilgarn Craton, Weaern Awstralia showing sufdivisons of gold provinces illustrating the occurrence of 12 ge gold deposits in ssecatin with thin slices of

LY OEnELEE IneXEnsve gramtoids and oo ises (map adaprod fom Roben eral,, 205),




TROPICANA
GOLD DEPOSIT
(4Moz Au)

e AngloGold Ashanti
/Independence
greenfields gold
deposit

e High-grade

intersections, e.q.

29m@5.1g/t Au

from 57m

e Appears to be
located within
reworked Yilgarn
Craton margin

From Spaggiari et al 2007, GSWA



SCHEMATIC MAP OF TANZANIA CRATON
Lake i North Mara

Victoria R &
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|:| Post-Precambrian
cover

[ |Proterozoic Belts

Proterozoic mobile belts
with reworked Archean

[__INorthern greenstones
[__]Southern greenstones

[ |Granitoids £
[ |Reworked granitoids {?}\

[ |Plutonic arc
[__IReworked arc (?)

i, [ Ca
¥ Tabora
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200 km .

New terminology of Kabete et al., (2007)



MAGAMBAZI SETTING
STRATIGRAPHIC MINERALIZATION




