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Adit:  A nearly horizontal passage from the surface into a
mine.
Ball mill:  A large rotating cylinder in which pummelling steel
balls grind the ore.
Bogging:  To load broken rock underground by hand or
machine. 
Brimstone: Raw sulphur
Bullocky:  Man in charge of a bullock (ox) team.
Cage:  Enclosed steel platform used in a shaft for raising and
lowering men or materials.
Calcine:  To reduce ore to a powder by heating to a high
temperature.
Chalcopyrite:  The most important ore of copper – copper
iron sulphide [CuFeS2], otherwise known as copper pyrites.
Concentrate:  To separate metallic ore from rock so as to
improve the proportion of the valuable portion (verb); the
valuable metallic material in this case (noun).
Cross cut:  An underground roadway driven at an angle to the
main tunnel.
Cut and fill working:  See Rill Stoping.
Drive:  Tunnel following the ore-body.
Flat back stoping:  A stoping method in which the ore is
broken in slices parallel with the levels.
Flatsheet:  A steel plate on which skips are turned at plat or
working face.
Flotation:  An ore concentration process that uses the
principles of surface tension and colloid chemistry to separate
metallic components and waste.
Fluorine:  A non-metallic halogen element that is isolated as a
flammable, toxic, irritating gas.
Footwall:  The wall beneath the ore-body.
Galena:  Common lead sulphide.
Gangue:  The worthless rock or other material in which
valuable minerals are found.
Gossan:  The oxidation of the capping of a mineral deposit,
usually in the upper and exposed part.
Grizzly:  A grating of steel rails for screening ore or mullock.
Hanging wall:  The upper wall of an ore-body, whether lying
flat or inclined.
Hanging wall country rock:  The barren rock that forms the
hanging wall of the ore-body.
In-letted:  The chiselling out of a timber to accept another
pre-formed piece of timber for construction purposes.
Level:  A horizontal passage in a mine.
Lode:  A deposit of metalliferous ore that fills or is embedded
in a fissure (or crack) in a rock formation.

Marmatite:  A ferrous form of zinc blende [(ZnFe)S]
Matte:  The metallic product of a smelter, which must be
refined further to obtain pure metal. It is a mixture of copper,
copper sulphate and ferrous silicate.
Mullock:  Waste or refuse rock.
Mullock pass system:  A�shaft(s) that connect the levels
above or surface quarry�so that waste rock can be passed down
to the working stope.
Ore-body:  Generally a solid and fairly continuous mass of
ore.
Ore pass:  A shaft that carries the broken ore down to the
level below or down to�a shaft loading station.
Ore reserve:  The economically mine-able part of a mineral
deposit.
Pass:  A vertical or inclined shaft for the downward transfer of
ore or mullock.
Plat:  The floor of a level near its intersection with a shaft.
Pyrite:  A mineral that is a sulphide of iron.
Rill stoping:  The void where the ore was blasted out is
replaced by mullock from a surface quarry. Also known as cut
and fill working.
Screen:  To mechanically separate mineral according to
categories of size (verb); a device used to perform this
separation (noun) 
Shaft:  A vertical passage from the surface into an under-
ground mine (or sometimes completely within a mine), often
with a winding mechanism to raise or lower men, materials
and ore.
Shoot:  Portion of a lode rich enough to be considered
payable.
Skip (shaft):  A self dumping bucket used in a shaft for the
hoisting of ore or rock.
Stope:  An excavation from which ore is extracted under-
ground.
Sub-level:  An intermediate level a short distance above a
main level.
Sulphide:  A compound of a metallic element (or elements)
and sulphur.
Tailings:  Material remaining after all economic minerals
have been removed during the processing of ore.
Tailings dam:  Where the waste material is deposited to settle
after milling and processing.
Winze:  An inclined shaft down from a level.
Zinc-blende:  A sulphide of zinc, otherwise known as
sphalerite [essentially ZnS].

Glossary Introduction

AIS Australian Iron and Steel (Pty Limited).
AWU Australian Workers Union.
CIF Cost of insurance and freight.
dwt (Troy) pennyweight.
FEDFA Federated Engine Drivers and Firemens’ Association
FOB Free on board (ship)
FOR Free on rail
LGM Lake George Mines (Limited)

MCB Master Car-Builders (Association). The US
association formed in 1867 to oversee standards
for the items used to construct railway rolling
stock. A MCB automatic coupler is one that meets
the association’s design standards.

NSWGR New South Wales Government Railways
psi Pounds per square inch (unit of pressure)
WIU Workers Industrial Union of Australia.

Abbreviations

The Canberra-Monaro region, some 300 kilometres
south east of Sydney, is well known for the production
of fine merino wool. During the 1950s the Australian
economy ‘rode the sheep’s back’ and the white fleece
was the nation’s dominant export.

Far less glamorous, but second only in importance
to wool for our export income at that time, were the base
metals of lead and zinc. Lead and zinc were mostly
associated with mines situated in the remote, dry, dusty,
outback region of New South Wales (NSW). There was
one exception: a locality on the doorstep of the nation’s
capital, Canberra, where the countryside and climate
were in stark contrast to the distant western reaches of
the state. 

This locality was Captains Flat. It was here that the
Lake George Mine worked the large lead and zinc ore-
body, the shafts following the mineralisation far down
into the sedimentary rocks of the Silurian period. No
flat, sweltering treeless plains here — dense eucalypt
forest clothed the surrounding mountains, and often
winter ice and snow turned the landscape white. 

Lake George Mines operated from 1939 to 1962. It
was an English company whose capital financed mines
in the New World; many of the senior staff were
recruited from Mexico and the United States. Similarly,
many skilled workers were engaged from other mining
fields in Australia or they had gained experience from
working overseas in lead and zinc mines. 

The historic beginnings of Captains Flat go back to
the 1860s, but in those times gold was the treasure
sought by the prospectors. Pack tracks followed the
Molonglo River through the narrow valley providing
access until adventurous prospectors climbed the
valley’s western flank and discovered a large mineral
lode. By the mid-1880s many companies had acquired
leases and erected smelting plants to treat the gold, silver
and copper bearing ore. At that time zinc was the bane
of all metallurgists, obstinately resisting all efforts at
profitable separation from the more valuable metals
associated with the ore-body, such as silver and lead.

English capital was readily forthcoming and the
name of Lake George Mines Limited was bestowed on a
company in 1896 that had succeeded in amalgamating
all the mining leases. Its life, however, was short. The
zinc problem was insurmountable with the smelting
technology then available, and work ceased in 1899.
Captains Flat reverted to near ghost town status for the
ensuing quarter century.

During this forced hiatus the science of metallurgy
came a long way in solving the problem of extracting
zinc from lead ores and other minerals. The marvel of the
flotation process of mineral separation, for which much
of the early experimental work was done at Broken
Hill in far western NSW, had guaranteed success and
rejuvenated many moribund mining fields around the
world. Captains Flat was to be no exception. All that

was awaited was a bold company to furnish the capital
and expertise.

Once again a British company accepted the
challenge and money was injected into the field,
resulting in the name of Lake George Mines again being
associated with the township of Captains Flat. By 1928
work was under way at the mine site and an experimental
flotation plant erected. Diamond drilling proved huge
ore reserves and the flotation plant demonstrated that the
finely structured ore could be profitably treated. Then
the Great Depression intervened, wrecking all the well
laid plans.

As the worst effects of the Depression began to
ease the prospects for a revival at Captains Flat
improved. A railway connection to the mine was begun
in 1938 and construction of the mine and plant was
hurried along, with production commencing in January
1939. Much promise was forecast for the business, but
problems beset the company from the very beginning.
The onset of the war, shortages of men and materials,
increase in costs, contraction of export markets, shipping
— all were very nearly insurmountable difficulties and
the mine faced closure on more than one occasion. But
the able management of the company mastered these
tribulations. 

Lake George Mines and the dedicated mill staff
were credited with advancing metallurgical science as
their application of new techniques had a major impact
upon differential flotation methods worldwide. In
1942, to assist the war effort, the flotation of copper
(chalcopyrite) ahead of lead in the flotation circuit was
accomplished and two years later a high grade copper
concentrate was regularly produced in the mill. Many of
the flotation fundamentals developed at Lake George
Mines continue in use in present day mills around
Australia.

This book portrays the underground operations of
the mine, from when the ore-body was blasted down in
the stopes through to when the mineralised rock entered
the mill and passed out as lead, zinc, copper and
pyrite concentrate.  A description of the company’s Port
Kembla concentrate storage and export operations is
included to complete the story — from mine to smelter.  

Ross Mainwaring
St Ives, New South Wales
September 2011
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Great wealth has been won from the earth
at Captain’s Flat. No man put that wealth
there: it is the gift of God to mankind. By
the partnership of capital and labour that
mineral wealth has been exploited.1

Canberra’s picturesque Lake Burley Griffin is formed by
the damming of the Molonglo River, interrupting its
meandering flow downstream to a meeting with the
Murrumbidgee. Recreational sailors, tacking their boats
into an easterly breeze across the lake can glimpse
the distant peaks of the Tinderry Mountains, part of
the Great Dividing Range where the headwaters of the
Molonglo rise, some 45 km to the south east of the
nation’s capital. Thereabouts, the infant stream skirts
the eastern flanks of Jerangle Hill before entering the
confines of a narrow valley, running south to north,
which is home to the residents of Captains Flat.

From the centre of this valley protrudes a promi-
nent ridge, not unlike a prehistoric creature’s back-bone,
upon which outcropped an ore-body containing a wealth
of lead, silver, zinc, copper, gold and pyrite; metallic
minerals which have been the object of man’s endeavour
since the discovery of alluvial gold in this area way back
in the 1860s.

In common with similar mining communities
elsewhere in Australia, the story of Captains Flat is one of
boom or gloom. Following the inability of the smelting
plants to satisfactorily deal with the complex low grade
sulphide ore-body and the inevitable closure of the
mines in 1899, the prominent geologist Joseph Edmund
Carne expressed disillusionment at the prospects of the
lode in these terms:

It is impossible for anyone to pass through the
working levels of the Koh-i-noor and Commodore
sections of the Lake George Mines without a
feeling of profound regret for the poverty of a lode
which, for size, solidity, and permanence, is rarely
equalled.2

By 1930, with the effects of the Great Depression
permeating throughout society and generally retarding
the State’s economy, the Chemical Engineering &
Mining Review looked to Captains Flat as a source of
optimism:

The rapid progress of metallurgy in recent years is
well emphasized by the fact that £1,000,000 has
been found for the resuscitation and development
of the Lake George Mine, which was abandoned as
worthless only 30 years ago.3

This is the story of that revival from 1924, the
heyday of the operation during the mid to late 1940s and
its gradual decline in the post-war period until the final
closure in 1962 with the exhaustion of the ore-body. In
this chapter, however, we will review the mining activ-
ities that pre-dated the 1924 revival.

Captains Flat, from Mine Hill, 2007
Photo Bill Brown.

Early mining activity

It is astonishing what very little is known in
Sydney, or indeed anywhere away from the
immediate vicinity, of the flourishing mining
township of Captain’s Flat.4

In the County of Murray, Parish of Bullongong, a post
office was opened in April 1883 on the river flats beside
the Molonglo River to serve the fledgling gold mining
community. It was not until 1887 that a surveyor laid out
the Village of Bullongong. This name did not survive
long when the small township, now bearing the name of
Captains Flat was proclaimed on 23 June 1888. How did
the ‘Flat’ arrive upon its unusual name? One romantic
version is as follows:

1

The Captains Flat mineral field

6 Riches Beneath the Flat
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