
INTRODUCTION
Near the bottom of a lightly timbered north-facing hillside
adjacent to Pulganbar Creek, a tributary of the Clarence River
in north-eastern New South Wales, stands a spectacular and
interesting set of brick ruins. They are spectacular because of
their presence in a remote bushland setting otherwise devoid
of anthropogenic structures, and because of their physical size,
which exceeds that of any other remnant of the Clarence
valley’s diverse former mining and mineral processing
industries. They are interesting for many reasons, including
recent uncertainty and confusion about their origin and
purpose.

The ruins are situated within Portion 24, Parish of
Pulganbar, County of Drake, about 50 km by road north-west
of the city of Grafton, near the road from there to Tabulam via
Copmanhurst and Baryulgil. They were made the subject of an
Interim Conservation Order in 1988 under the New South
Wales Heritage Act 1977, in response to a proposal for
demolition to enable the reuse of bricks from the site. The site
was referred to in the conservation order as the ‘Gordon Brook
Copper Smelter’ in ‘the Village of Fine Flower’, although it
was neither situated in the Village of Fine Flower (about 

10 km away) nor built to smelt copper (NSW Government
Gazette 12 Feb. 1988: 871–872). Copper was certainly mined
at and around the Pulganbar site, and a copper smelter did
operate nearby (at Fine Flower, in fact) but the Pulganbar
structure was erected for the far more unusual purpose of
extracting mercury from cinnabar mined nearby.

The remaining structures at the Pulganbar site comprise a
large brick reverberatory furnace, a series of brick condensing
chambers, and a long brick flue, which ascend the hill beside
Pulganbar Creek over a distance of about 110 m (Figure 1). A
brick chimney that once stood at the upper end of the flue
collapsed long ago and the timber and corrugated iron roofs
which once covered most of the brick structures have been
removed, leaving mainly concrete and brick components.

Our aims in this paper are (1) to elucidate the history of
cinnabar mining and mercury refining operations at
Pulganbar; (2) to interpret the physical remains at the main
processing site, with the aid of historical records; and (3) to
make some observations and recommendations about the
conservation of the site. Given the depleted condition of the
remaining structures, a heavy reliance has been placed on
historical records, in particular newspaper accounts and
descriptions, to understand the mode of operation of the
former refining plant. We acknowledge that the history of the
Pulganbar site is outlined in the general account of mercury
mining in Australia by McQueen (2011:80-84), but our
treatment, given its exclusive focus on Pulganbar, has
demanded a more detailed historical report in addition to our
close investigation of the physical remains.

CLARENCE RIVER MERCURY
Cinnabar, a sulphide of mercury, was one of the less common
of the wide range of economic minerals found and mined in
the Clarence River valley. Cinnabar was discovered at
Horseshoe Bend on the Clarence River in 1891 and within the
Yulgilbar station lands near Broadwater Crossing, a short
distance farther upstream on the same river, in 1895. The Great
Australian Quicksilver Mining Company Limited was formed
in 1899 to work the Yulgilbar deposit. A reduction plant was
erected and refining operations were conducted briefly in
1903. The production of mercury was 1,010 pounds (about
460 kg) from 40 tons of ore (Carne 1913:38-39; Kenny
1924:9; Kenny 1928; Grafton Argus 9 July 1903; Evening
News 20 Feb. 1904). This was reportedly the first production
of mercury on a commercial scale in Australasia (Grafton
Argus 9 July 1903). In fact, however, there had been some
earlier production at Kilkivan in Queensland, and at Cudge-
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Figure 1: Ruins of the second Pulganbar mercury retort, October 2009.
View upslope (southward) from near Pulganbar Creek of the furnace and
the ascending series of condensers.
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gong in New South Wales, although the latter arguably was not
on a ‘commercial scale’ (Gourlay 1966:418; McQueen 2011).

The beginning of efforts to develop the cinnabar reserves
at Yulgilbar coincided with the publication by the New South
Wales Department of Mines of a booklet dealing with mercury
in the colony, written by geological surveyor Joseph Carne,
one of the leading authorities on mines and mining in Australia
at that time. Shortly after the formation of the Great Australian
Quicksilver Mining Company Limited, Carne wrote prophet-
ically that it was ‘more than doubtful if the Yulgilbar deposits
could be attacked on a commercial scale as they now appear’
(Carne 1900:31).

The development of the Yulgilbar cinnabar reserves was
stimulated by the offer of a reward by the New South Wales
Government to the first person or company to produce 50,000
pounds (about 22.7 tonnes) of mercury from cinnabar ores
raised within the colony. The reward of £500 was offered in
July 1900 and would lapse if not claimed within five years
(Sydney Morning Herald 28 June 1900; NSW Government
Gazette 6 July 1900:5256; New South Wales Department of
Mines, Annual Report for 1900).

The reward had been implemented by the government with
the specific object of encouraging the search for and
exploitation of the colony’s cinnabar deposits, in view of the
increasing quantities of mercury that were being imported.
Mercury was then used principally in the extraction of gold by
the amalgamation process (Carne 1900). Imports into New
South Wales totalled 398 bottles (about 13 tons) in 1899 and
228 bottles (about 7 tons) in 1900, most of it from Spain and
California (Johnston 2013).

The New South Wales government’s reward was not
claimed before the offer lapsed in 1905, but it was renewed in
June 1908 (NSW Government Gazette 17 June 1908). During
the five-year term of the renewed offer, a second mercury
refining operation was begun, at Pulganbar Creek, on land that
was part of Gordon Brook station. Refining was begun there
by the Pulganbar Mineral Prospecting Company No Liability
in August 1911, in a plant consisting of a wood-fired rotating
cast iron vessel (Carne 1913:39-41). The site of this plant,
indicated by some minor remnants, was discovered by the
authors in October 2009, within Portion 117, Parish of
Pulgan-bar, 400 m south-west of our major study site.

The Pulganbar Mineral Prospecting Co. N. L. had been
formed in 1909 to take over and work about 400 acres of
mineral claims on the Gordon Brook estate. These had
been held by The Pulganbar Syndicate, The Federal
Syndicate, and the New England Prospecting Company 
N. L., and were known to contain antimony, cobalt, copper,
and mercury ores (Clarence and Richmond Examiner 28
Nov. 1908).

Early in 1908, the Federal Syndicate had found veins of
cinnabar in a copper lode and the New England
Prospecting Company had discovered a rich lode of
cinnabar on their respective properties at Pulganbar
(Clarence and Richmond Examiner 1 Feb. 1908, 30 May
1908, 6 June 1908). Another cinnabar lode was discovered
several months later on the property of the Pulganbar
Syndicate (Clarence and Richmond Examiner 23 Jan.
1909). The idea of amalgamating the three concerns was
first proposed in July 1908 (Clarence and Richmond
Examiner 18 July 1908), and was carried into effect in May
of the following year.

Initially, the new company’s principal interests had
been both cinnabar and copper, but its focus soon became
cinnabar, undoubtedly encouraged by the renewal in 1908
of the government’s reward offer. The company’s mercury
extraction plant, designed by its manager, David Henry
Thomas, arrived at the site in July 1911 and became

operational in late August. It comprised a crusher driven by an
8 horsepower oil engine, a retort and a condenser.

The crushed ore was put into the retort, capable of holding
one ton at a charge, and heated by a wood-fired furnace
underneath. The vapours from the retort were conveyed to a
condenser by a pipe 38 feet long, and jacketed by an outer
pipe, both the delivery pipe and the condenser being cooled by
water pumped from a nearby well. Roasting continued for
about six hours to fully extract the mercury, after which it was
drawn off by a tap at the bottom of the condenser. As it took
many hours for the furnace to cool down in preparation for the
next charge, the capacity of the retort was limited to one ton
per day (Clarence and Richmond Examiner 24 August 1911).

A retort, in general terms, is a vessel in which a substance
is heated to produce a chemical reaction and from which
gaseous products are conveyed for further processing. In the
present context, the substance is cinnabar, the ore of mercury,
and the process of treating it in a retort is commonly referred
to as retorting. The term smelting, as applied to the recovery
of metals such as copper, lead, silver, tin and iron from their
ores, is not properly applied to the extraction of mercury,
which is driven from its ore at a much lower temperature
(about 550°C), and in a gaseous state, hence the need for
condensers.

By the end of August 1911, about 200 pounds (90 kg) of
mercury had been recovered from the first series of charges of
ore through the Pulganbar retort. The directors and manager
were sufficiently encouraged to decide to erect a larger plant
to achieve a much greater output (Clarence and Richmond
Examiner 31 August 1911).

Joseph Carne visited the first retort shortly after it had
begun operation. Carne was in the area to compile a geological
map for inclusion in an updated and expanded edition of his
booklet Mercury, or ‘quicksilver,’ in New South Wales, which
had first appeared in 1900. His map (Figure 2) shows the
position of the original retort but it predates the start of
construction of the second or main retort (Carne 1913).
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Figure 2: Joseph Carne’s Plan Showing the Workings of the Pulganbar Mineral
Prospecting Co., 1911. The position of the second retort and part of the
boundary of Portion 24 have been added. Based on the plan in Carne 1913.



THE NEW PULGANBAR MERCURY RETORT
The area around Pulganbar Creek had originally been
developed for copper mining. On the south-eastern side of the
creek, the opposite side to the Pulganbar Mineral Prospecting
Co.’s small mercury retorting plant, a copper lode had been
opened about 1887. It was re-opened in 1907 by Thomas
Flintoff, and a syndicate, the Clarence Copper Cobalt
Syndicate, was formed early in 1908 to operate and develop
Flintoff’s mine (Carne 1908:188-189; Clarence and Richmond
Examiner 1 Feb. 1908).

A company under the name Clarence Cu Co [copper and
cobalt] Mining Company Limited was formed in September
1909 to acquire the property at Pulganbar Creek belonging to
the Clarence Copper Cobalt Syndicate. The company, of
which Thomas Flintoff became the manager, intended to
develop the property further, including the erection of furnaces
to treat the ores (Clarence and Richmond Examiner 12 June
1909; Evening News 10 Sep. 1909).

The discovery of cinnabar in 1908 by the predecessors of
the Pulganbar Mineral Prospecting Co. N. L. inspired the
Clarence Cu Co Mining Company Limited to search for
payable cinnabar reserves on its leases, but it was unsuccessful
in that regard. Nevertheless, negotiations began in August
1911 for the amalgamation of the Pulganbar Mineral
Prospecting Co. N. L. and the Clarence Cu Co Mining Co. Ltd;
such a scheme was a topic of discussion at the annual meeting
of the Pulganbar company in that month. In December 1911,
the amalgamation took place, forming the Pulganbar
Quicksilver and Copper Mining Co. Ltd. (Clarence and
Richmond Examiner 31 August 1911, 30 Dec. 1911).

The two leading players in the Pulganbar Quicksilver and
Copper Mining Co. Ltd were Thomas Flintoff (c.1847–1921)
and Edwin Samuel Francis (1871–1953). Flintoff, formerly the
manager of the Clarence Cu Co Mining Co. Ltd, became the
secretary of the amalgamated concern. He had been in
business as a plumber and tinsmith at Copmanhurst in the
1870s, and later at Grafton as a builder and contractor.

Francis managed a footwear business at Grafton, founded
by his father in 1871. Both father and son became directors of
the Pulganbar Mineral Prospecting Company N. L. upon its
formation in 1909, then of the Pulganbar Quicksilver and
Copper Mining Co. Ltd upon its formation in 1911. Francis
junior also became the chairman of the latter concern.

As soon as the board of the new company had been
appointed, steps were taken to erect a larger reduction plant for
the extraction of mercury. The chosen site was on land
formerly held by the Clarence Cu Co Mining Co. Ltd, on the
southern side of Pulganbar Creek. This second and main
Pulganbar mercury retort is the one whose ruins are the
principal subject of this study. Its erection took more than two
years, beginning soon after the formation in December 1911 of
the Pulganbar Quicksilver and Copper Mining Co. Ltd. It was
completed early in 1914.

David Henry Thomas (1856–1915), the manager of the
Pulganbar Mineral Prospecting Co. N. L. and the designer of
its reduction plant, became the manager of the new company
and the principal creator of its new plant. Thomas was a
mining and smelting expert, experienced principally with
copper. In the 1880s he had worked as a smelter at the
Currawang copper mine near Goulburn, of which his father,
David Thomas, had been the manager in the 1870s. He was
later in charge of the smelting works at Girilambone, Burraga,
Nymagee, and Bora Creek, all in New South Wales, and in
1904 took charge of the Bundarra copper mine near Inverell,
in the same state (Carne 1899:85; Bundarra and Tingha
Advocate 23 April 1904).

Construction
By February 1912, timber had been cut for a bridge to connect
the cinnabar mines on the north-western side of Pulganbar
Creek with the new refining site on the opposite side;
excavations for the furnace and condensers had been
commenced at the new site; and bricks were already being
moulded and stacked for drying, preparatory to being burnt.
An engine and boiler had been purchased for the furnace and
it was intended to use these for the sawing of timber for
mining and building purposes until required for the furnace
(Clarence and Richmond Examiner 24 Feb.1912).

By the end of March, the bridge had been completed; the
engine and boiler were in position, awaiting the arrival from
Sydney of appliances for the saw bench; and the brickmakers
were setting their first kiln for burning, an ample stack of
timber having been assembled for firing (Clarence and
Richmond Examiner 30 March 1912). A fortnight later, the
first kiln of bricks, some 20,000, were ready and awaiting
carting to the furnace site (Clarence and Richmond Examiner
13 April 1912).

The first kiln of bricks had been delivered by early May
and the kiln made ready for refilling with the 31,000 green
bricks awaiting firing. The sawmill had been put into
operation, crushing of aggregate for concrete had begun, and
machinery for the retort had begun to arrive at the site
(Clarence and Richmond Examiner 9 May 1912).

A visitor to Pulganbar later that month found the concrete
foundations to be ready and a quantity of machinery to have
been delivered. He quoted Thomas as having said that he was
installing condensers ‘such as are in use in California, but with
additional improvements’, and that he wanted to see ‘96 per
cent extraction’. The settlement was then ‘more or less a
canvas one’, with a rudely constructed cottage here and there.
A manager’s residence ‘of goodly proportions’ would soon
make an appearance and a ‘rough little wooden school’ was
already in existence, having been opened in 1911 to serve the
earlier mining and prospecting population. David Thomas had
become the vice-president of the Parents and Citizens’
Association (Clarence and Richmond Examiner 1 June 1912).

The bricklaying contractor arrived in July and by the
middle of August had laid 13,000 bricks, allowing the
installation of the rotary furnace to proceed. By the end of
August, some 14,000 bricks had been positioned at the top of
the hill ready for the master bricklayer to start work on the
chimney stack (Clarence and Richmond Examiner 31 August
1912).

Thomas reported in mid-September that all 140,000 bricks
required for the reducing plant had been moulded, and when
the kiln then burning had been cleared, it would be ready for
the last 30,000. He would then continue moulding so as to
have bricks in reserve for other construction work. Some
65,000 bricks had been laid, the chimney stack was up 20 feet
(about 6 m), and the rotary furnace had been placed in position
(Clarence and Richmond Examiner 14 Sep. 1912). The stack,
50 feet (about 15 m) high, was completed early in October, the
laying of the last brick at the top having been made a
ceremonial occasion. Mrs Hyde, an ‘old resident’ whose
husband drove a horse and dray for the mines, was hauled to
the summit to perform the task (Clarence and Richmond
Examiner 3 Oct. 1912, 12 Oct. 1912).

Some delays were subsequently experienced when the
contract bricklayer left, requiring Thomas to send to Sydney
for a replacement, as none was procurable locally. Miners
were diverted from their usual work to sink post holes required
for the big iron-roofed shed over the furnace (Clarence and
Richmond Examiner 26 Oct. 1912).

A new bricklayer had arrived by early November and later
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that month, the large condensing pipes having been placed in
position, he was at work on the last condenser. The shed over
the works had been finished, the brickworks had made
170,000 bricks and would be closed for a time, and the raising
of ore had been temporarily suspended so the miners could
assist in pushing ahead the reducing plant. Work would soon
begin on constructing the long flue from the condensers to the
stack (Clarence and Richmond Examiner 9 Nov. 1912, 23
Nov. 1912, 24 Dec. 1912).

It had been hoped to have the reducing plant in operation
by September 1912 but its erection was considerably delayed
by various difficulties, mainly in connection with the burning
of bricks, and the task of accumulating the 22.7 tons of
mercury required to claim the government’s reward had not
begun by the end of that year (Clarence and Richmond
Examiner 24 Dec. 1912).

The directors visited the works in January 1913 and spent
two days testing its general operation. Some alterations were
found to be necessary and were expected to take ‘about a
month’, after which they would return for an official opening
(Clarence and Richmond Examiner 25 Jan. 1913). More
problems, however, were discovered. The oil engine attached
to the crusher broke down, necessitating the installation of a
steam engine; the capacity of the pump was found to be
insufficient for condensing purposes and a larger one was
required; and a dam being constructed in the creek had not
been completed.

Further trials were eventually made late in March, when
extraction was reportedly found to be ‘perfect’ from the few
tons of ore treated, and the mercury coating the walls of the
condensers gave ‘promise of a bright future’. It was
anticipated that everything would be complete by 7 April,
when the directors would visit again (Clarence and Richmond
Examiner 29 March 1913).

The revised edition of Carne’s booklet (Carne 1913) was
prepared for publication at the end of 1911, too soon to
incorporate details of the new retort, construction of which had
barely begun. It was possible, however, to include as an
appendix a brief description of the plant as it was early in
1913, shortly before the booklet was printed (Carne 1913:
52–53). A more detailed description had been published in the

Clarence and Richmond Examiner on 30 May 1912, much
earlier in the construction process.

The new retort (Figure 3) comprised ‘a cast-iron rotary
furnace, 24 feet in length, with automatic feed and discharge.’
The fumes were conducted into a series of water-cooled brick
condensers, then through four water-cooled pipes into two
further condensers, then through similar pipes into a further
condenser, then through a brick flue to the chimney stack. 
The condenser walls were three feet and two feet (900 and 
600 mm) thick, on concrete foundations. Water for cooling
was pumped from the adjoining creek to a tank at an elevation
of 120 feet (Carne 1913:52).

Reconstruction
The optimistic report of the March 1913 trials seems to
conceal continuing problems with the operation of the
reducing plant. They were not disclosed at the time but they
are implied by the holding of an extraordinary general meeting
of the company on 30 May 1913 for the purpose of increasing
the capital from!£40,000 to £50,000, and by the departure in
the same week of the manager, David Thomas, after two years
of service at Pulganbar. A send-off was held for Thomas,
whereat pleasantries were exchanged, but no hint was given of
trouble at the works (Clarence and Richmond Examiner 17
May 1913, 24 May 1913, 31 May 1913).

The nature of the troubles at the Pulganbar works early in
1913 were not revealed publically until the annual meeting of
the company at the end of that year, and then only in vague
terms. Directors spoke of their confidence in new plant, then
being erected, and their regret that ‘the first furnace had not
been a success’. Early in February 1914, construction of the
new furnace was ‘progressing satisfactorily’; brickwork was
‘approaching towards completion’, and the sheds over the
plant were ‘well forward and partly covered’ (Clarence and
Richmond Examiner 3 Jan. 1914, 7 Feb. 1914). In the
meantime, in June 1913, the government’s reward offer was
renewed again, for a further five years (NSW Government
Gazette 18 June 1913:3770).

Further details of the problems with the refining plant
come not from contemporary reports but from later accounts.
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Figure 3: The second
Pulganbar mercury retort,
1913; view upslope
(southward) from near
Pulganbar Creek. Note the
tank for cooling water near
the base of the chimney stack
(Clarence River Historical
Society Inc., Grafton).



One, published early in 1915, stated that ‘the original furnace,
built under the direction of a so-called “authority,” was a
failure’. When the ore was treated in the furnace, ‘the bulk of
the precious metal disappeared up the flue’. A new type of
furnace was subsequently installed, ensuring (or so it was
hoped) payable results (Life 1 Jan. 1915:95–96).

Another report, published decades later, states that in the
process of running the first few charges of rich ore through the
cast iron retort, the end of it cracked, releasing mercury fumes
into the open air. Some fumes were allegedly inhaled by
George Hyde and several other men present, necessitating
their urgent removal to hospital at Grafton to be ‘de-
quicksilverized’ (Daily Examiner 8 October 1973:11). The
writer was unclear, however, about exactly when this event
occurred, and no contemporary report of the hospitalisation
has been found.

Operation
The directors again visited Pulganbar late in March 1914, for
the purpose of inspecting the new furnace and machinery and
seeing the result of the first trial run. Mercury could be seen
inside the condensers, which were opened for inspection,
proving that the process was working. More significantly, no

trace of mercury was found in the flue, proving that none was
escaping from the condensers as it had previously done. At a
further visit on 21 May, the plant was found to be working
‘smoothly and thoroughly, extracting mercury from the ores’
(Clarence and Richmond Examiner 28 March 1914, 28 May
1914).

The reducing plant was kept working at least until the end
of June. It had been intended to run the furnace for two to three
months before recovering the mercury from the condensers, a
time-consuming task considering that they had a surface area
of 8,800 square feet (more than 800 square metres). Most of
the mercury was contained in minute globules in the soot that
collected on the walls of the condensers, and this was left to
build up to a sufficient thickness before a clean-up was
undertaken (Clarence and Richmond Examiner 30 April 1914,
20 June 1914).

In June 1914, the board of directors of the Pulganbar
Quicksilver and Copper Mining Co. Ltd. issued an invitation
to the shareholders to inspect the mine and works, and to
partake of a light luncheon, on 22 July. Inclement weather
caused the event to be postponed until 5 August (Clarence and
Richmond Examiner 27 June 1914, 25 July 1914; Sydney
Morning Herald 28 July 1914, 1 August 1914). On the latter
date, more than 80 visitors travelled to the site from Grafton in

16 motor cars, a motor lorry and other
vehicles, and assembled there to view the
works and listen to explanations of their
operation. Tribute was paid to the mine
manager, then a Mr Harris, for ‘the manner in
which he had carried out the erection of the
reducing plant’ but no mention was made of
his disgraced predecessor, David Thomas
(Clarence and Richmond Examiner 8 August
1914).

Also in 1914, the Pulganbar company
secured an old cinnabar mining lease at
Yulgilbar, and began bagging the ore left
there a decade before and forwarding it to
Pulganbar for treatment (Clarence and
Richmond Examiner 8 August 1914, 24 Sep.
1914). During the year, about 170 tons of ore
were carted from Yulgilbar, a distance of
nearly 40 km, for treatment with the
Pulganbar ore (NSW Department of Mines,
Annual Report for 1914). During the period
1914 to 1916, the Pulganbar company treated
about 370 tons of ore obtained one way or
another from the old Yulgilbar leases
(Gourlay 1966:419).

Wet weather caused the suspension of
operations at the reducing plant late in 1914;
it was necessary to erect sheds to protect the
ore from the weather, as it would neither
crush in the breaker nor pass through the
furnace when wet (Clarence and Richmond
Examiner 26 Sep. 1914).

By mid-November, work was in full
swing once again, with the furnace being run
continuously, night and day (Clarence and
Richmond Examiner 14 Nov. 1914). The
shareholders were told at the end of
December that it had not been possible to
clean out the condensers prior to closing for
the Christmas holidays, but that this would 
be done on the resumption of work early in
January. A good yield was anticipated 
(Clarence and Richmond Examiner 7 Jan.
1915).
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Figure 4: The second Pulganbar mercury retort, 1914; view from the eastern side (Clarence
River Historical Society Inc., Grafton).

Figure 5: The second Pulganbar mercury retort, 1914; view upslope (southward) from near
Pulganbar Creek (Clarence River Historical Society Inc., Grafton).



The clean-up of the condensers early in 1915, seemingly
the first since continuous running of the plant had commenced
early in 1914, yielded 11 cwt 2 qrs (584 kg) of mercury. This
was a poor return indeed, as about 680 tons of ore were
reportedly treated in 1914. The Department of Mines expected
a return of about 5 tons of mercury from the low-grade
Yulgilbar ore alone (NSW Department of Mines, Annual
Reports for 1914 and 1915). In May 1915, the ‘first ton’ of
mercury produced by the Pulganbar Quicksilver and Copper
Mining Co. Ltd. was reportedly ‘to be seen in Grafton’,
although the amount appears to be an exaggeration. The
Francis family’s footwear shop in Grafton, which had been
used at various earlier times to display samples of copper,
cobalt and mercury ores from Pulganbar, was possibly used in
1915 to display the ‘first ton’ of mercury (Clarence and
Richmond Examiner 3 Oct. 1908, 24 July 1909).

It was reported at the annual meeting of the company in
1916 that a large amount of ore was stockpiled at the reducing
works and that this was expected to give a good return of
mercury. At the subsequent meeting, a year later in August
1917, the directors stated that the result had been
‘disappointing, and a mystery, as the bulk of the [quick]silver
seems to be lost’. As it was found impossible to secure ‘expert
management’ for the works, it was decided to discontinue
operations ‘until more favourable conditions prevail’.
Consideration would be given to selling the whole of the lease
and property if a reasonable offer could be obtained (Daily
Examiner, 3 Sep. 1917, 8 Sep. 1917).

The war in Europe, which had broken out in 1914, initially
was seen to enhance the prospects of the company, through
demand for mercury for use in the manufacture of mercury
fulminate, an explosive substance used in munitions (Evening
News 27 May 1915). Ultimately, however, it probably
contributed to the closure of the Pulganbar operations through
loss of skilled labour, which allegedly contributed to the poor
recovery rates.

All work reportedly ceased at the Pulganbar mines in
November 1917, although it seems probable that retorting
operations, as opposed to raising ore, had ceased earlier that
year or in 1916, the last year for which output of mercury was
reported (NSW Department of Mines, Annual Report for 1916
and 1917). In 1919, after the war, there was talk of a potential
sale to an American company but this did not eventuate (NSW

Department of Mines, Annual Reports for
1918 and 1919). Mercury production at
Pulganbar was thus brief, extending over a
period of less than four years.

Output
No complete record is available of the output
of mercury from the Pulganbar retort,
although some isolated figures have been
obtained from various sources. One thing is
certain, that the total output over its entire
period of operation never came close to the
22.7 tons required to claim the government’s
reward, and it would have been clearly
evident when the operation was terminated
that there was little prospect of claiming the
reward before it lapsed again in June 1918.

As noted above, the first clean-up of the
condensers early in 1915 yielded only 584 kg
of mercury. Production during the remainder
of 1915 is not known. For the year 1916 it
was reported to be worth £180, which, based
on a value of about £400 per ton, would have
constituted around half a ton of mercury
(NSW Department of Mines, Annual Report

for 1916). This is consistent with the 900 pounds (about 400
kg) of mercury reported at the 1917 annual meeting to have
been obtained from ore treated in 1916 (Daily Examiner, 3
Sep. 1917). It is not known whether the figure for 1916
includes mercury obtained from ore treated during 1915.

If these figures are a true indication, then the output of the
retort fell far below expectations. Indeed, had it been as
successful as had been hoped, the results would surely have
been bragged about. In the silence is concealed failure.

One disgruntled shareholder who invested in the
Pulganbar Quicksilver and Copper Mining Co. Ltd. in 1914 in
the expectation of a quick dividend publically aired his
disappointment in 1915 in the Bangalow (Richmond River
district) Herald. He quoted from the report of the company,
issued in August 1915: ‘when we issued our report last year
[December 1914] we were in hope, from the appearance of the
condensers, that when we had finished our clean-up we would
have had many tons of quicksilver to market, but we were
surprised and sorely disappointed when we had only
something under a ton.’ An assayer was engaged to report on
the matter. Finding only a trace of mercury in the residue, he
concluded that there must have been a ‘big escape of the vapor
through unskilled labor conditions’, even though the reducing
plant should have given good results ‘under attentive and
skilful labor.’ The complainant reflected that ‘the mineral in
the ground and mineral in the shape of ‘divvys’ are two
different things – particularly with such a subtle and evasive
thing as quicksilver’ (Daily Examiner 24 August 1915, Rich-
mond River Express 27 August 1915).

These contemporary comments resonate with the mem-
ories of an anonymous writer, published in the Grafton news-
paper several decades later. Referring to the period when the
retort at Pulganbar was in operation, the writer recalled that
some people at that time had ‘contended that the furnaces and
condensers had not been built correctly, and that most of the
fumes had escaped into the atmosphere’. He was ‘not qualified
to express an opinion either way’, but he did know from
experience that ‘the fumes could be smelt for some distance
around the countryside while the furnaces were in operation’
(Daily Examiner 1 June 1967:12).

About 24 years after the retorting plant had ceased to
operate, a scheme was devised to re-open the Pulganbar
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Figure 6: The second Pulganbar mercury retort, 1914; view upslope (southward) from near
Pulganbar Creek (Clarence River Historical Society Inc., Grafton).



cinnabar mines and erect a new retort to an entirely new
design. At that time, another World War had created a shortage
of supplies of the crucial metal from overseas, making a
renewal of operations at Pulganbar desirable. When the site
was examined by one of the scheme’s proponents together
with the Chief Inspector of Mines in July 1941, the ruins of the
old plant were observed and it was noted that the old mine
shafts had collapsed, rendering the underground workings
inaccessible (Daily Examiner 27 Nov. 1940:4, NSW Depart-
ment of Mineral Resources, file MR 1084). The new scheme
was not implemented and mining and processing on the site
were never resumed.

DESCRIPTION AND INTERPRETATION 
OF THE RUINS
As we note above, the remains of the retorting plant at
Pulganbar comprise a large brick reverberatory furnace, a
series of brick condensing chambers, and a long brick flue,
which ascend the hill beside Pulganbar Creek over a distance
of about 110 m (Figure 7). The 15-metre tall brick chimney
which once stood at the upper end of the flue, and the timber
and corrugated iron roofs which once covered most of the
brick structures, no longer exist. With minor exceptions, only
concrete and brick components have survived.

No contemporary plans of the works have been found, but
the remains are sufficiently well preserved that a close study
of them, aided by photographs and published descriptive
accounts, reveals the mode of operation of this unusual
industry. In particular, the mode of operation of the plant was
described in detail in a Grafton newspaper in 1912, before
completion, and again in 1914, after reconstruction (Clarence
and Richmond Examiner 30 May 1912, 8 August 1914). The
following interpretation relies heavily but not exclusively on
those descriptions. Numbers in the following text refer to
those in Figure 7, an elevation of the remaining structures,
constructed from measurements taken by the authors in July
and August 2010.

Commencing at the bottom of the slope of the hill, first
was the furnace (1), into which crushed ore gravitated, at an
angle of 50 degrees, along 11 ore channels, each about 170
mm wide by 300 mm deep. The ore had previously been
crushed to a maximum size of 20 mm and dried on horizontal
iron plates mounted at the top of the structure (2) and heated
by the furnace. After drying, the crushed ore was fed into
hoppers and thence into the ore channels.

The ore was retained on the hearth by means of riffles
crossing the ore channels, and under which it slid as the spent
ore was drawn from below. The heat from the furnace passed
up the ore channels, being deflected onto the ore by firebrick
deflectors standing down 100 mm from the roof. A flue along
the top of the ore channels carried the mercury vapours to an
adjoining bank of six condensers (3), over which were
mounted the iron plates (2) on which the ore had been dried
before being fed into the hoppers.

The next bank of brick condensers, eight in number, stood
a little farther up the hill-slope (4). It was connected to the 
first bank by a cylindrical iron condenser, 1.2 m in diameter
and 7.3 m long (5). A further bank of condensers (6), two in
number, was connected with the previous bank (4) by four iron
tubes, each about 0.5 m in diameter and 6 m long (7). A further
four iron tubes of the same diameter (8) connected with a final,
single condenser (9).

From the last condenser (9), an arched flue (10), 900 mm
by 900 mm by 67 m in length, conveyed the gases to the
chimney stack (11), which was 15 m tall. By the time the gases
emerged from the final condenser into the flue, all of the
mercury had, in theory, been extracted.
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Figure 7: Elevation of the second Pulganbar mercury retort, viewed from the east, constructed from
levels and other measurements taken in July and August 2010.
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8
Four iron tubes

9
Uppermost condenser

10
Flue leading to chimney stack

11 
Chimney stack

12
Position of water tank



The brick condensers (3, 4, 6, 9) contained racks of
closely-spaced pipes, through which cold water constantly
flowed from tanks (12) on top of the uppermost condensers 
(6, 9). All the vapours had to pass between these water-cooled
pipes, which provided a large surface area for the condensation
of the mercury from its gaseous state. Sprinklers were
arranged over the eight iron tubes (7, 8) so that a thin film of
water was always running over them, adding to the cooling of
the vapours. The water tanks (12) were fed from the creek by
a duplex pump, delivering 18,000 gallons (about 82,000 litres)
of water per hour.

Installing this pump in place of another with lesser
capacity (only 8,000 gallons per hour) was among the many
improvements made to the reducing plant from early 1913
(Clarence and Richmond Examiner 29 March 1913). Other
additions and improvements around that time included:
removing the original rotary furnace, and replacing it with the
cylindrical iron condenser (5); building below the original
furnace an additional bank of condensers (3) and a new
reverberatory furnace (1); and converting a dust chamber
immediately upslope from the original furnace into further
condensers, thus increasing the original bank of condensers
from six to eight (4). Prior to these additions, heated iron
plates above the then lowest bank of condensers (4) had been
used for drying the ore before it was fed into the furnace.

The approximate lower limit of the original plant is
indicated in the elevation. All structures below this point were
added after early 1913. The newer structures are distinguished
from the older ones by their arched doorways.

HERITAGE VALUES
As we noted in the Introduction, the ruins of the Pulganbar
mercury retort were given interim protection in 1988, upon the
application of the Department of Mineral Resources, after a
builder wished to demolish them and use the bricks to
construct two houses. He offered to remove all the brickwork
and fill the mine shafts and level the site, in exchange for the
bricks. The ruins had previously been recognised by the
National Trust of Australia (New South Wales), which added
them to its heritage register in 1974, although such listing
carried no legal weight. Both the National Trust listing in 1974
and the Interim Conservation Order in 1988 misidentified the
site as a ‘copper smelter’.

Before implementing the Interim Conservation Order, the
Department of Planning and Environment sought the
agreement of the Department of Agriculture, as the site was on
Crown land designated as a travelling stock reserve, and
vested since 1930 in the Grafton Pastures Protection Board for
management and control. The Department had no objections
to the order provided that the land could continue to be used
for grazing purposes, and that the Board could continue to
undertake normal management activities, such as clearing for
fire control (Department of Lands file GF87R416).

The Interim Conservation Order expired in 1989, but by
then a Local Environmental Plan had been prepared for
Copmanhurst Shire in which Pulganbar was situated, and in
1990 the ruins were included as an item of heritage
significance (NSW Government Gazette 30 March 1990:2690).

For some years after 1990, the site continued to be referred
to officially and commonly as the Gordon Brook copper
smelter, an error that was identified and corrected during the
conduct of a Community-based Heritage Study for Cop-
manhurst Shire in 2002–2004 (Gardiner 2004:9; Stubbs
2004:43–45).

In connection with the documentation of the site for the
State Heritage Inventory in 2003, the following recommen-
dations were made for management of the site. A maintenance

strategy was urgently needed to deal with such issues as
livestock access and plant invasion. A heritage advisor should
be engaged to advise the owner. Opportunities for funding
should be sought for the preparation of a Conservation
Management Plan. Organisations with potential interest in the
site, such as the National Trust of Australia, the Geological
Society of NSW and the Australian Institute of Engineers
should be made aware of or reacquainted with its circum-
stances (Copmanhurst Shire Heritage Inventory, SHI Number
1450032, 8 August 2003).

The only action taken, however, has been the decision of
the Grafton Rural Lands Protection Board (and its successor
the North Coast Livestock Health and Pest Authority) not to
issue annual grazing permits for the reserve since 2004. The
absence of effective fencing has lessened the benefit of this
decision and until some effective means are adopted of
excluding livestock and of controlling plant growth, the site’s
best and perhaps only protection seems to be its isolation.

The possibility that the site of the retort might be con-
taminated with mercury residues, and the consequent need for
a toxicological study, were not raised in 2003, but the
hazardous nature of mercury requires that these aspects should
not be ignored (Tepper 2010).

CONCLUSION
As mercury is a relatively rare commodity, it follows that
mines and processing facilities for the production of mercury
are also rare in the history of Australia’s mineral industries
(McQueen 2011). It is especially remarkable, therefore, that
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Figure 8: Ruins of the second Pulganbar mercury retort, October 2009.
View downslope of the flue and its connection with the uppermost
condenser.



any physical evidence of mercury refining has survived in this
country. The Pulganbar site, which was obscured until recently
by its official misidentification as a copper smelter, contains
Australia’s only known substantially intact mercury refining
infrastructure. It is an important, tangible reminder of the time
when mercury was in high demand for gold refining in
Australia, and when various creative attempts, none greatly
successful, were made to realise local reserves in order to
offset growing costs of importation.
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