
Broken Hill, NSW, Australia
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Original Resource: ~ 250 Mt at 8% Pb, 8% Zn, 150 g/t Au

Maximum vertical extent 850 m
Maximum horizontal width 250 m
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Willyama Group stratigraphy
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A. Gahnite quartzite o/c

B. Calcite marble with
garnet, gangue to the
No 3 lode.

C. Garnet-quartz rock
from a small BHT deposit

D. Coarse bustamite
(Mn silicate) and
sphalerite; typical skarn-
like mineralogy.

(Photos: S. Walters)
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Fluids:
- <300 C
- high salinity
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- oxidized sedsGrowth

faults

Metal zoning

- Thin-bedded, calcareous host
- Unusual chemistry (high Mn, F, P, REE

but low Fe)
- Complex skarn-like mineralogy
- Commonly highly metamorphosed, deformed
- Associated exhalites

- Iron formations
- Spessartine and gahnite quartzites

Characteristics of BHT depositsCharacteristics of BHT deposits

Schematic model for Broken Hill type-deposit

SEDEX BROKEN HILL TYPE

Mineralogy pyrite Magnetite host

Py>Sph>Gal Sph+Gal>Po>py

Chemistry Mg, CO2, Fe, Ba,
Mn

Ca, Mn, Fe, F, P, REE,
Si

Weak Mn halo Mn enrichment

Zoning (Cu)� Pb� Zn� Ba (Cu) � Zn� Pb� Mn

Host rocks Reduced facies
(sulphidic)

Qtz-feldspar seds,
Oxidized facies

Contrasts between SEDEX and BHT depositsContrasts between SEDEX and BHT deposits

Broken Hill type deposits

Hydrothermal fluid
- 250 C
- saline
- reduced
- slightly acidic

o

Broken Hill
Type

Sedex

Cooling
Ph increase

Pb+Zn

Sulphate
reduction

Pyrite
Oxidation
increaseMn

Reduced basin

(anoxic)
Oxidized seawater

SUB-SEAFLOOR

BHT alkalic
magmatic
input (?)

Reduced
basin

Oxidized
seawater S

E
D

E
X

B
H

T

EXTENSION

Note that contrasts

between Sedex and

BHT deposits may

be due to: a magmatic

component to ore

fluids, possibly higher

T To 300C) and an

oxidized host.

Setting

1000 km 40 S
O

0
O

87 86
Sr- Sr
0.706

McArthur

Mt Isa

Slave

Hearne

Wyoming

Belt

Trans-
Hudson

Franklin
Mtns

Gawler
Craton

Broken
Hill

Sierra Madre
Oriental

Tasman Line

S
u
p
e
rio

r

Sullivan
Cottonbelt

Australia N America

Legend

<1.1 Ga

Neoprot. - Paleozoic

Mesoproterozoic

Paleoproterozoic

1.9-1.8 Ga

>1.9 Ga

1.8-1.6 Ga

Late

Middle

Early

1.6-1.1 Ga

Proterozoic Pb-Zn
deposit

(Burrett and Barry, 2000)

600

Ma

800

1000

1200

1400

1600

1800

2000

2200

2400 P
a

le
o

p
ro

te
ro

z
o

ic
N

e
o

p
ro

te
ro

z
o

ic
M

e
s
o
p
ro

te
ro

z
o
ic

Belt/Purcell
Monashee
Complex

Willyama
Gawler

1360

Sullivan

Aldridge
Zircons

1852

1762

Cbelt

B.Hill

Deformation

1210

Deformation
Mafic intrusions

Volcanics

1980

1850

Breakup of Proterozoic Supercontinent

Mt CopelandIrene

Windermere

Goat River

Grenville

East Kootenay

Rift cover

Rift fill

Rift fill

?

?

1750

1930
1999

Cambrian

Archean

1710

Gawler

Sedex or Broken Hill
type deposits

Age control
Detrital zircon

U-Pb intrusive age

U-Pb volcanic age

The N. America - Australia connectionThe N. America - Australia connection

Note the close fit between
W. North America and
Australia, and the similarity
in ages of deposits in these
two continents.

Note the close fit between
W. North America and
Australia, and the similarity
in ages of deposits in these
two continents.

.
The Monashees host Paleoproterozoic
Sedex and BHT deposits, while slightly
younger Willyama Group hosts the large
BHT deposits of Australia; both are
basement to Middle Proterozoic stratigraphy,
including host rocks of Sulllivan.

.
The Monashees host Paleoproterozoic
Sedex and BHT deposits, while slightly
younger Willyama Group hosts the large
BHT deposits of Australia; both are
basement to Middle Proterozoic stratigraphy,
including host rocks of Sulllivan.

BHT and SEDEX deposits
of the Monashee Mtns.
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Proterozoic rocks within the
Monashees, including the
“Monashee complex” and
metamorphic rocks to the west,
contain a number of stratabound
Pb-Zn-Ag deposits. These are
in highly deformed and meta-
morphosed calcsilicate gneisses,
pelitic rocks, quartzites and
amphibolites.

Locally, as in the Cottonbelt area,
their ages are reasonably well
constrained as Paleoproterozoic,
similar to the ages of known BHT
deposits elsewhere in the world.
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Geology of the
Cottonbelt area
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Cottonbelt has many
similarities to the type
Broken Hill deposit:
- high (10%) Mn
- low Fe sulphide content
- associated garnet quartzites
- magnetite gangue
- complex mineralogy
- a Paleoproterozzoic age

Cottonbelt

View of Cottonbelt dump
Hand sample: note skarn-like mineralogy
with magnetite, sphalerite and galena in a
gangue of spessartine, Mn pyroxenes and
Mn amphiboles.
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Empress Lake

(Hoy, 1975; 2001)

Big Ledge
Geology of the Western Part
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Big Ledge is a stratabound Pb-Zn deposit in
calcareous and pelitic schists south of Thor-Odin
dome. Recognition of a carbonatite tuff marker
unit allows correlation with the stratigraphy in the
northern Monashee Mountains. This indicates that
these rocks are also Paleoproterozoic in age.

Big LedgeBig Ledge

Trygve Höy

BHT and SEDEX Deposits of the
Kootenay Terrane

Navan/Vista

Discovered: 2000
Drilled in 2001

A stratabound Pb-Zn-Ag in metamorphosed
calcsilicate gneiss of unknown age with some
features similar to Broken Hill-type deposits
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