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Proterozoic Zn Belt
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Australian Zinc Belt — Resources

HYC | 9% Zn 4% RBh

Mount Isa | 6% Zn 7‘
Century [10%Zn
Hilton [10%zn % Pb |
George Fisher [12%Zn
Dugald River - 10% Zn | 1% Phb

Cannington - 4% Zn 12% Pb 540 ppm Ag
Lady Loretta 9% Ph
Woodcutters I12% Zn | 6% Pb

100 150
million tonnes




History of genetic models

synlagenelc or

synmetamorphic replacement,

epigenetic syngenetic syngenetic exhalative

replacement exhalative

1940 1950 1960 1970 1980 1990 2000

Key papers

Knight (1957) Neudart & Russell (1981)
Stanton (1962) Eldridge et al. (1991)
Croxford & Jephcott (1972) Perkins (1984, 1997)
Lambert (1976) Large et al. (1998)
Williams (1978, 1979) Broadbent et al. (1998)

= Unmetamorphosed clastic rift & carbonate sag fill
sequences

= One major stratiform Zn-Pb-Ag deposit: HYC
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HYC Stratigraphy
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& HYC (McArthur

» Hemimorphite -bearing gossan & outcropping base metal sulfides discovered by CEC in 1955

1955 CEC

& HYC (McArthur

e Resource: 227 Mt @ 9.2% Zn, 4.1% Pb

227 Mt @ 9.2% Zn, 4.1% Pb

e Current mine: 125 Mt @ 13% Zn, 6% Pb, 60 g/t Ag

125 Mt @ 13% Zn, 6% Pb, 60 g/t Ag

Underground Photo Courtesy of
’ McArthur River Mine
McArthur
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& Clastic Sulfides?
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Breccia - Ore Relationships

L

Dolomite ‘clast

Zn-Pb .

Mass flow deposits & sulfidic clasts

Surface-transformed
suspended-sediment cloud

Bouldery debris-flow surges with extremely g : E. 5

permeable and nonhydroplaning fronts Turbulent suspended-sediment clouds (1)
and debris-fall blocks (2) passing ahead
debris-flow surges




Tectonic controls on sedimentation

Deep seismic events in basin

* movement on N- = E-trending faults
N-= E

« sediment breccia deposition off faults

e Pb—Zn brine release along faults
Pb-Zn

« dense brine pulse forms bottom-hugging current

e Pb—Zn deposition in muds from brine current

Pb-Zn Isopach map of 1172 interore
breccia thickness, Ireland et al.
2004 1172

HYC: Sedimentary-Exhalative Model

HYC:

N

Seawater (SO,?-bearing)

brine pool (free H,S)

Zn-Pb-S0O,%-bearing
brine

Zn-Pb-S0,2




HYC: Sulfide Microtextures

* Pyl: micron sized crystals that are probably * Py2: coarse grained overgrowths of
syn-sedimentary diagenetic origin

*Py1: *Py2

HYC: Early Diagenetic Replacement model

HYC:

&

Seawater

Zn-Pb-bearing brine
Zn-Pb

Hinman (1998)




ﬁ Mount Isa Basin

~ Mount Isa
| e me——|
« Four fault bounded tectonic
elements with different
structural and metamorphic
histories (Blake, 1987)

Overall metamorphic gradient
from sub-greenschist (NW) to
upper amphibolite (SE)
NW
SE

Lowest metamorphic grade at
Century (sub-greenschist)

Century

Century Zn Deposit
Century Zn

* Discovered in 1990: petroleum trap model, drilling of Zn soil anomaly

1990 Zn

e Resource of 120 million tonnes of 10% Zn and 1% Pb

120 10% Zn 1% Pb

Discovery Hill

Century Pat Williams




Century Zn Deposit

Century Zn

e Hosted in 1595 Ma Lawn Hill Formation black shales and siliciclastics -contrasts with
dolomitic shales at the other major zinc belt deposits

1595 Ma Lawn Hill

Discovery Hill
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Century Pat Williams




Century: sphalerite types

o Centu x

‘porous’
sphalerite

‘non-porous’
sphalerite

Undeformed late
stage galena

Broadbent et
al., 1998

Broadbent et
al., 1998
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Brown siderite intercalated with sphalerite-galena ore, Century, Qld r" ‘ , * f
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@ Century: Late Diagenetic Replacement
Century

Anticlinal hydrocarbon trap

Broadbent et al. (1998)

(0] 200m

Broadbent et al.




Mount Isa
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About 30 stratiform,
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& Mt Isa Zn-P




& Mtisa copper ore Mt Isa

e Cu introduced at the end of a structural event that deformed the Pb-Zn ores, but did not
deform the Cu ores (Perkins, 1984)

Pb-Zn




& Conclusions
|

e Zinc belt ores hosted by laminated dolomitic,
carbonaceous, pyritic siltstones - syngenetic, diagenetic,

epigenetic?

Increasing degrees of deformation and metamorphism
coincide with more abundant discordant ore textures

The host rocks are anomalously reducing compared to
the underlying basin fill

e Mineralising brines: oxidising, low temperature and saline

Lady Loretta,Qld

& Exploration Implications
L s
e Reduced sulfur at the trap site is ;
the key to ore deposition
» Exhalative trap:

e deeper-water sub-basins with high
surface productivity (reducing
conditions, abundant organic C)

» HZ2S production at trap site
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e Diagenetic trap:
» addition of H,S via fluid mixing?
e interaction with earlier-formed pyrite?
 interaction with H,S gas and/or
hydrocarbons
» petroleum reservoir model?
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