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Summary
This volume presents the results of
archaeological and historical research
conducted around Fryerstown in central
Victoria during 2015. It is part of a larger
study, ‘Cultural Landscapes of Colonial Water
Management in Victoria’s Central Highlands’,
funded by the Australian Research Council
(DP110100437) and carried out with the
support of La Trobe University. The project
is overseen by Susan Lawrence and Peter
Davies, with assistance from Jodi Turnbull
(Department of Archaeology and History, La
Trobe University).
Castlemaine’s rich gold mining heritage is
an important dimension of the region’s tourism
appeal today. The Castlemaine Diggings National
Heritage Park covers 7,550 ha and protects
large tracts of 19th and 20th-century mining
evidence. The Park was included on Australia’s
National Heritage List in 2005. At the core of
the Park is an area of land, approximately 50
km by 10 km, containing auriferous quartz
reefs, gullies, flats and hills which encompasses
the goldfield known historically as the Mount
Alexander Diggings.
Various mining landscapes and sites within
the region are recognised, recorded and
protected, providing visitors with access to
tangible evidence of the past. An overlooked
aspect of mining heritage, however, has been
the role of water in mining activity. The specific
aims of this work have been to identify and
map historical water management practices
and to examine the archaeological evidence
of such practices. We selected the Fryerstown
areas as a case study for the interaction with
the Coliban System of Waterworks and private
mining races.
Our survey resulted in the re-identification
and updating of the site card for the Loddon
Water Race (H7723-1220) which forms an
important component of the Red Hill Hydraulic
Sluicing Site (H1230). We recommend updating
the site card information to include accurate

spatial data and mapping of the full extent of
this water race. We also recommend that this
site be added to the Hepburn Shire Heritage
Overlay. Fryers Channel and Extension (H77231248) should also be added to the Mt Alexander
Shire Heritage Overlay.
A number of important conclusions can be
drawn from our research:
• The cost of water was a significant factor in
the success or failure of many miners;
• Water was a valuable commodity on the
goldfields. Archaeological evidence of water
supply networks provides tangible links
between mining features and landscapes.
The complexity of mining landscapes can be
better understood by observing these links;
• Sluicing at Fryerstown (and Castlemaine)
was facilitated by completion of the Coliban
System of Waterworks in the 1870s.
Previously, only small scale alluvial work was
possible along the Loddon River. Despite the
availability of Coliban water to Fryerstown,
however, many miners continued to utilize
water from a private scheme – the Loddon
Company Race;
• The mining water system built by the
River Loddon & Tributaries Water Supply
Company operated under a succession of
owners for almost a century. It was the most
extensive private water supply network in
the Castlemaine district and preserves some
of the best examples of inverted siphons in
Victoria and possibly Australia;
• Major diversions of water occurred not only
within catchments, but from one catchment
to another, significantly altering natural
hydrological regimes. The environmental
consequences of large scale water diversion
in combination with hydraulic mining in
Victoria are yet to be fully understood;
• Technologies such as GIS and LiDAR imagery
greatly assist the identification, verification
and interpretation of complex mining
landscapes and associated features.
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1 | Introduction
This report presents the results of archaeological
and historical research conducted in the
Fryerstown region of Central Victoria in 2015.
It is part of a larger study, ‘Cultural Landscapes
of Colonial Water Management in Victoria’s
Central Highlands’, funded by the Australian
Research Council (DP110100437) and carried
out with the support of La Trobe University.
The project is overseen by Susan Lawrence
and Peter Davies, with assistance from Jodi
Turnbull, in the Department of Archaeology
and History.
The primary aims of the broader project are
to:
- record and analyse the physical evidence of
19th-century water management, including
mining dams and races, used for the capture,
storage and distribution of water;
- document the environmental changes that
resulted from using the water, including
erosion, sedimentation and salinity;
- investigate adaptations of technology in new
environments and industries, changes in
water management strategies through time,
and the ecological effects of different kinds
and scales of water technology; and
- provide historical context for modern
concerns with water, sustainability and
climate change.
The Castlemaine area (Mount Alexander
Shire) comprises many alluvial and quartz
reef gold mining areas. Like most goldfields
in Victoria, the region experienced dramatic
seasonal and yearly fluctuations in water
availability. Many goldfields with adequate
rainfall solved the problem by diverting water
from rivers or springs in long open channels
known as races and then storing it in dams,
thus providing water for sluice mining. At
Castlemaine and Bendigo, however, relatively
low annual rainfall and high rates of surface
transpiration meant puddling flourished as
it was a relatively water-efficient mining
method. It was not until the governmentfunded Coliban System of Waterworks was
completed in the 1870s that sluicing could be
undertaken on a profitable scale. The question
remains why early private investment in water

infrastructure was retarded at Castlemaine
when miners nearby at Creswick and
Daylesford and further afield at Beechworth
were forging ahead with construction of water
races and dams.
The specific aims of this research have been
to:
1. understand the specific conditions at
Castlemaine and Fryerstown that led to a
relative lack of private investment in water
infrastructure;
2. examine the interaction between the
Coliban System of Waterworks and private
concerns;
3. identify and map historical water
management practices used by alluvial
gold miners; and
4. examine the archaeological evidence of
water management practices.
We have not attempted to consider every
example of water management identified
in the study area. Instead, we have targeted
water races and features which constituted
water systems, and which we have been able
to identify both in archaeological contexts and
historical sources.
This report begins with an Introductory
chapter that includes geological, settlement
and mining history as contextual information
of the Castlemaine/Fryerstown area, followed
by a description of water management
and regulations. Chapter 2 outlines the
archaeological
background
of
water
management in Australia, along with a
summary of previous archaeological work in
the region. The core of our report (Chapter 3) is
a case study of the mining water supply system
created by the River Loddon & Tributaries
Water Supply Company, beginning in the
late 1860s. Chapter 4 presents the results of
fieldwork, integrating geo-referenced historical
maps in MapInfo GIS with LiDAR coverages and
archaeological evidence. Chapter 5 discusses
the results of our research and Chapter 6
provides Statements of Significance for the
two main sites presented: the River Loddon &
Tributaries Water Supply Company race and
the Fryers Channel and Extension.
1
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Sources and Limitations
Our focus in this research has been to investigate
the archaeology of water management rather
than gold mining, even though these are closely
related, so this report contains little information
on mining technologies. The report focuses on
one case study, the River Loddon & Tributaries
Water Supply Company (RL&TWSC) and
associated archaeological evidence. Its almost
100-year history encompasses much of the
history of mining at Fryerstown and Vaughan. It
is also important to note that the Castlemaine
area contains many more minor races, dams and
other water features associated with alluvial
and hydraulic mining than we have mapped and
presented in this report.
The former Department of Mines (now
Department of Primary Industries) holds few
records relating to the historical use of water in
gold mining. Many original maps and documents
have been transferred to Public Records Office
Victoria. Archives relating to mining leases
and water rights, locality plans and original
correspondence are frequently not preserved
from the earliest mining period (pre 1858).
This means that the archaeological evidence
provides a crucial resource for understanding
the manipulation of water supplies by gold
miners in the Castlemaine area. Nevertheless,
the many original water right licence survey
plans held by PROV provide valuable insights
into water management systems. The water
right licence file for the Loddon Race held at
PROV (VPRS 6784/2/8) contains extensive
documentation about the licence. The cadastral
boundaries of some water rights, races and
channels were (and often still are) shown on
parish maps and topographic maps. Historical
newspapers, the Victorian Government Gazette,
parliamentary papers and other historical
documents also provide important information.
Orienteering maps were another significant
source of information that indicate many of
the minor races in the Castlemaine region.
Historical maps of the Coliban Water System of
Waterworks provided further detail for various
proposals for water channels.
LiDAR imagery was available for the Loddon
River area, capturing most of the Loddon Race,
although no LiDAR imagery was available
for the Irishtown/Red Hill area. LiDAR data
generated by the Department of Sustainability
2

and Environment as part of the Victorian State
Wide Rivers LiDAR Project were obtained under
licence agreement between La Trobe University
and the University of Melbourne. The Digital
Elevation Model (DEM) models the ground
surface, effectively removing the majority of
the vegetation and buildings. With vertical
and horizontal accuracies of 20–30 cm, these
data have proved invaluable in identifying
water races and water storage dams in thickly
vegetated bushland.

LiDAR Technical Details
Average Point Density: 4.00 pts/m;
Stored Data Format: LAS v1.2 – Class
(Ground, Unclassified);
Classified Returns: First, Non-Ground,
Last, Ground, Thinned Ground, 1st–4th;
Footprint Size: 0.36 m;
Scan Rate: 36.00 hz;
Sensor Name: Leica ALS50-II;
Name: North-Central CMA – LiDAR (Geoid
and Ellipsoid);
Accuracy: (RMSE 68% Conf.), Horizontal
+/- 30 cm, Vertical +/- 20 cm;
Start Date: 1 Dec 2009;
End Date: 9 Oct 2010.
MapInfo GIS software has been invaluable
for mapping the locations of various historical
features in the landscape. In most cases
historical maps were geo-referenced for use
in the GIS program, enabling the combination
of various sources of data. Geo-referenced
maps were utilized for fieldwork in iPads using
Avenza© PDF Maps application.

Castlemaine Landscape History
Castlemaine is located about 120 km northwest of Melbourne on the northern slopes of
the Great Dividing Range (Figure 1). Mount
Alexander forms the most dramatic landscape
feature, rising to a height of 741 m from a long
narrow range (Figure 2). The Castlemaine region
is encompassed on the west, north and east by
a horseshoe-shaped mass of granite. Barker’s
Creek rises in the granitic area and runs a zig-zag
course nearly due south through Castlemaine
where it is joined by Forest Creek which drains
the inner eastern space of the horseshoe. From
the junction of these two creeks the creek
runs south to the Loddon River and Campbell’s
Creek. Fryer’s Creek rises near Elphinstone, in
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the ranges that divide the Coliban and Loddon
watersheds. It drains an area composed almost
exclusively of Silurian age geology and joins

the Loddon River near Vaughan. The greater
part of the Castlemaine goldfields consist of
steep ranges of moderate height, comprising

Figure 1: Location of the study area.
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Figure 2: Digital relief model of the Castlemaine area.

sandstone, mudstones and slates. The ground
is generally impervious to rainfall, resulting in
rivers and creeks that rise dramatically after rain
and are often dry during summer.
Palaeozoic igneous and metamorphic rocks
of granite, granodiorite and gneiss occur in
some areas. Many gold-bearing quartz seams
intersect the Palaeozoic rocks forming saddle
reefs. Small gullies are filled with recent
alluvium and much of the rich gold-bearing
ground is between 1 m to 9 m in depth. To
the south and west of Castlemaine is a large
isolated remnant basalt flow overlying deep
leads and alluvial gravels that indicates a
former higher course of the Loddon River.
Unlike goldfields in the south-western parts of
Victoria where the leads area at considerable
depth (often hundreds of metres below basalt),
the leads around Vaughan are actually above
the current river levels and are accessed by
tunnels driven horizontally into the sides of the
valleys (Patterson 1863:128).
4

The climate is temperate with cool winters
and warm to hot summers. Average annual
rainfall varies between 600–800 mm, with most
of this falling in winter and spring. High summer
temperatures often associated with strong
winds may exceed 40°C in the shade and frosts
are common in winter. The Loddon River has a
long-term average flow of 6 ML per day (DEPI)
but often ceases to flow in summer months
and episodes of drought are common. Major
Victorian droughts were recorded in 1862,
1865–66, 1880–86, 1895–1902, 1914, 1918–20,
and 1937–45 (Keating 1992). Mining could be
significantly affected when less than the winter
average rain of 600 mm fell, especially if large
storage areas were not available.
The climate and soils of the Fryerstown area
support an Ecological Vegetation Class (EVC)
of Heathy Dry Forest, with occasional patches
of Box-Ironbark forests and woodlands. The
former is open forest characterised by red
stringybark, red box and long-leaf box growing
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on shallow stony soils derived from Ordovician
and Cambrian sediments (EEC 1997:68). Wintergrowing bulbous plants and terrestrial orchids
are common. In pre-European times these
forests were shaped and managed by Aboriginal
people, with early explorers commenting
on the grassy nature of the understory and
the scattered distribution of trees. Regular
controlled seasonal burning was very likely
a feature of Aboriginal land management
(Gammage 2011).

Aboriginal Community
The Castlemaine mining district falls within
the traditional lands of the Dja Dja Wurrung
people, represented today by the Dja Dja
Wurrung Clans Aboriginal Corporation (Figure
3). Box-Ironbark forests originally supported a
wide variety of resources for Aboriginal people
(Calder 1994; Gott and Conran 1991). The open
grasslands on the volcanic plains attracted
larger game such as kangaroo and emu. The
forests hosted numerous smaller game such as
possums, wombats, small mammals and birds.

The Loddon River and Coliban River supplied
fish, mussels, eels and crustaceans and even
in dry seasons water holes and springs would
have provided for the needs of the local people.
Within the Castlemaine region the headwaters
of the Loddon River flowed intermittently, but
waterholes (for example near Vaughan) were
a focus of activity as evidenced by axe grinding
grooves in the rocks beside the river. The area
is rich in mineral springs that were presumably
exploited by Aboriginal people.
Aboriginal management of water resources
has received little attention in Central Victoria.
Extensive management of waterways for farming
eels occurred in Western Victoria, and it is well
known that Aboriginal people often built stone
fish traps on shallow rock shelves along the
coastline. Less understood is the management
of water resources in Central Victoria. Aboriginal
people expended considerable effort in digging
rock wells into granite and while many examples
have been documented in Central Victoria
(Massola 1969) there has been little research
into the seasonal movement of people in

Figure 3: Aboriginal clans (after Clark 1990) and mining districts.
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relation to the location of these wells, springs
and deeper waterholes found in many of the
semi-permanent rivers and creeks in Central
Victoria. The possibility that many waterways
could have been managed in ways to encourage
and maintain heathy water supplies has not
received much attention. This is likely due,
however, to the fact that much of the evidence
for physical manipulation of waterways has long
since vanished with extensive modification to
waterways wrought by pastoralism and gold
mining.
Before European colonisation, the Dja Dja
Wurrung had an economy, a political system
and the resources and the means to take care
of country and community (Dja Dja Wurrung
2014). With the arrival of Europeans in the
1830s, Dja Dja Wurrung people were increasingly
displaced and the Government responded by
establishing Mt Franklin Aboriginal Protectorate
south of the study area. Recent research by
historian Fred Cahir (2012) has also begun to
recognise, however, that Aboriginal people
were not just passive victims of the European
onslaught. Instead they demonstrated a great
degree of agency, entrepreneurial spirit and
eagerness to participate in gold mining and
related activities.
The Dja Dja Wurrung community today
recognises the important responsibilities
associated with looking after Country. In gold
mining areas this is no easy feat as historical
mining activity wrought radical changes to the
environment (McGowan 2001). It has left a
legacy of soil erosion, mining wastes, salinity
and toxicity from contaminants such as arsenic
and mercury. Described appropriately by Dja Dja
Wurrung people as ‘upside down country’, this
very ‘sick’ mining land is in need of significant
care and remediation (Dja Dja Wurrung
2014:22).

Squatting
The rich brown loam that originally covered
the basaltic plains east of Castlemaine fostered
lush pasture and sparse forest. It was attractive
country for the first overland pastoralists who
quickly laid claim to river frontages along the
Campaspe and Coliban Rivers. The next wave
of squatters in 1838 took up runs in the granite
country, although the areas around Chewton
and Golden Point were neglected until 1843
due to the shallow stony soil and lack of major
6

water courses (Twigg and Jacobs 1994:2).
Donald Cameron formed Strathloddon Station
that encompassed Chewton, while Kennedy
established Bough Yards encompassing Fryer’s
Creek, Vaughan and Glenluce.

Gold at Castlemaine
The Mount Alexander/Castlemaine goldfield
in Central Victoria was the scene of one of the
world’s great 19th-century alluvial gold rushes.
Gold was first discovered in the area in July
1851, only three years after similar discoveries
in California. The richness and shallowness of
the field attracted tens of thousands of miners,
who spread out over the hills and gullies of the
region in their search for gold (Flett 1970:190).
Historian Geoffrey Serle observed that on no
other goldfield was the gold spread so shallowly
and liberally over such a large area, giving every
digger ‘a better than even chance’ of finding
profitable amounts of gold (Serle 1963:23).
Within just five weeks of the discovery of gold
at Golden Point, Forest Creek had an estimated
population of 8,000 and by the end of the year
there were 25,000. The gold rush had begun
(Figure 4).
Climate, rainfall and geomorphology
influence the type of gold deposits and mining
methods in this region. At Castlemaine, rich
shallow deposits suited puddling and sluicing,
although sluicing was often limited by a lack of
water. The elevation of the goldfields and the
ranges surrounding them meant it was difficult
to divert water from sources such as the Loddon
to meet the needs at Castlemaine. For many
decades miners made do with the limited water
from the few local creeks and every puddler
had its own dam to capture rainwater runoff for
water storage (Figure 5).
Puddling required only a little capital and
flourished on the Mount Alexander and Bendigo
goldfields where the gold was held in stiff
clay. The average cost of a puddling machine
with horses and carts was £250 (Commission
of Enquiry 1854–55:166). American-styled
puddlers consisted of an upright barrel in which
a series of teeth masticated the material as the
horse walked in its circular path. Puddling also
created, however, quantities of sludge that ran
into nearby waterways.
The Goldfields Commissioner at Castlemaine,
John E.N. Bull fought strongly for the right
of everyman for a ‘pure water supply’. He
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tried to ban puddling, not only to protect the
water supply but also to safeguard the tub
and cradle miners, many of whom opposed

this new technology. Puddling could process
20 dray-loads a day, five times the amount
a digger could wash with a tub and cradle.

Figure 4: Fryer’s Creek Mining Division.
7
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Figure 5: Puddling machines and adjacent dams in the Chewton area (Department of Mines 1861).

According to one account, puddlers ‘destroy
about one hundred times as much water as a
digger would’ (Commission of Enquiry 1854–
55:161). A delegation of Castlemaine puddlers
appeared before the Eureka Commission to
protest the ban on 5 February 1855, making
a strong case for the economic importance
of their industry. They estimated there were
203 puddling machines on the creeks and
tributaries at Mount Alexander, representing a
capital investment of £90,000; forage for 432
horses cost £112,320 annually; repair of shoes
and harnesses £6,480, and machine puddling
employed 874 men, many with families. The
outgoings totaled half a million in sterling. Much
to Bull’s dismay, the delegation found support
from the commissioners who favoured progress
and saw the sludge issue as nothing more than
an inconvenience (Commission of Enquiry
1854–55:xxxix–xl). Castlemaine workshops
even began to make portable puddlers (Bannear
1993:11).
In June 1860 the Fryer’s Creek Mining
Surveyor (Augustus Poeppel) noted ‘there are
438 puddling machines each connected with a
dam or other water privilege, and 185 puddling
claims amounting to 159 acres, 2 roods 1 perch.
Of these the Chinese now possess 123 machines,
95 of which were obtained by purchase from
Europeans’ (MSR June 1860:16).
In the Vaughan area, buried alluvial gold
was also found in the hillsides above the level
of the present Loddon River, indicating an older,
8

higher course of the river. In order to gain access
to this gold, miners tunnelled into the hillsides
and washdirt was transported to the river to be
washed in a long tom. The new Mining Surveyor
for the Fryer’s Creek Division, R.L.M Kitto
reported in March 1861 that
tunnelling is about the most steady branch of
mining, as the amount of stuff reserved for
washing is comparatively small, and that it is of
such a nature that the water used for washing
may invariably be thrown back again to their
dams without injury: in fact, tunnellers who
use toms may work their water over several
times – but in puddling the water is converted
to sludge from the clayey nature of the earth
puddled and is of course useless for further
use. (MSR March 1861:108)

Secretary for Mines, Robert Brough Smyth
pointed out that despite an abundance of rich
gold-bearing reefs throughout the Castlemaine
and Fryer’s Creek Divisions, quartz mining in the
area was puzzlingly neglected (Smyth 1980:312–
3). Many public companies were in fact formed
in the mid-1860s to mine quartz but these were
generally under-capitalized and many collapsed.
The mining boom in the late 1890s saw many
successful public quartz-mining companies
formed across the colony; in the Fryerstown
District this was dominated by the Spring Gully
mines north of Irishtown (Bannear 1993:6).
Alluvial mining in Castlemaine during the 19th
century tended to languish for want of water.
The arrival of water from the Coliban System
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of Waterworks in the late 1870s encouraged
sluice mining, while new technologies such as
dredging and jet elevator sluicing in the early
20th century saw a boom in these water hungry
methods. The last sluicing plants at Fryerstown
ceased operations in the 1960s.

Water for Mining
Water was vital to all branches of gold mining
to separate gold from its surrounding matrix of
soil, clay and gravel. Gold production directly
correlated with the availability of water, which
meant water itself quickly became a valuable
commodity. Capitalists were quick to see this
and began to control and sell water to miners
on many goldfields in Victoria. Robert Brough
Smyth described how such men effectively
became ‘owners of water’ (Smyth 1980:398).
The earliest alluvial methods rarely required
the purchase of water. Pan, tub and cradle
mining used minimal water drawn from the
nearest source. Puddling used larger amounts of
water and needed storage dams or water races
to feed them. Ground sluicing was practised on
all goldfields where water was available and
soon small water races were dug from the main

waterways to direct water to higher ground.
Networks of water races feeding dams began to
etch their way onto the landscape. Water was
run over the surface to soften the earth and to
wash it into a gully where gold was trapped in
sluice boxes or even between naturally occurring
ripples in the ground surface.
During the 1850s and 1860s, operations
at Castlemaine were largely restricted to
ground sluicing along the banks of creeks and
gullies, while water-hungry hydraulic sluicing
predominated at Beechworth. Photographic
evidence from Guildford indicates that
paddocking was practiced by the Chinese around
Castlemaine and was particularly devastating to
the environment (Figure 6).
By 1869 the Beechworth Mining District had
the greatest extent of water races in the colony,
with over 1000 miles (1609 km) recorded. This
was followed by Maryborough (418 miles),
Ballarat (296 miles), Gippsland (266 miles),
Castlemaine (264 miles), Ararat (131 miles)
and Sandhurst [Bendigo] (45 miles) (Smyth
1980:547). The vast majority of water races
in the Castlemaine Mining District were in
the Hepburn division around Daylesford (230

Figure 6: Chinese mining at Guildford, near Castlemaine, c.1861. Photo by Richard Daintree, courtesy State
Library of Victoria.
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miles). Only one race existed in the Fryer’s Creek
Division, a 15-mile channel from the Loddon
River to Irishtown. No races were recorded in
the Castlemaine Division (Smyth 1980:549).
Hydraulic sluicing gained prominence at
Beechworth in the 1860s, drawing on the
region’s good supplies of surface and ground
water. The first recorded mention of hydraulic
hoses for washing gold was in August 1859
(MSR August 1859). This method used huge
volumes of water to direct a jet of high-pressure
water to blast out alluvial deposits on a massive
scale (Smyth 1980:131). The process caused
deep gullies, erosion and sludge, but at this
time the environmental impacts were hardly
considered (Lawrence and Davies 2014). Water
was sourced from creeks and springs often tens
of kilometres away and delivered to the lease
by water race and stored in large dams to build
a head of pressure. Hydraulic sluicing generally
required significant capital, larger leases and
a team of men, and there was considerable
resentment amongst smaller operators to this
form of mining who felt squeezed out (Davies
et al. 2015a).
Puddlers and ground sluicers at Castlemaine
strongly opposed private companies wanting
to take out large leases for sluicing. As early
as 1854, laws were proposed for ‘worked out’
ground to allow companies to take out large
leases on supposedly ‘abandoned ground’,
effectively shutting out smaller miners. This
so called ‘abandoned ground’ was a technical
loophole that encouraged the jumping of
claims and takeovers by companies. By-law No.
39 stated that ‘If any parties in possession of

a quartz or alluvial claim shall leave the same
unworked for more than three consecutive
days, such claims will be considered abandoned’
(GG No. 153, 12 November 1858). In reality
many claims were, by necessity, left during dry
periods; washdirt was stacked until the rains
came and the so called abandoned ground in
fact could support small leases and individual
miners for decades. The Mount Alexander Mail
reported sympathetically when local miners
protested in the local court that companies
ought not be allowed to take out large leases
on land that is NOT abandoned or unworkable.
The newspaper stated that the local miners
were merely waiting for fine weather to start
paddocking and reported a petition from them
to the Local Court: ‘What will become of them
if the ground they know so well is to be given
away on leases?’ (MAM 20 August 1856:2a).
Miners at Castlemaine had ‘great prejudice
against companies taking ground where a
miner could still put a spade in’ (Commission of
Enquiry 1854–55:161). A protest meeting was
held in November 1855 at Churches Flat near
Fryerstown when it became known that certain
unscrupulous people who by influential means
were trying to secure large areas of the alluvial
gullies for the purpose of forming companies
to install steam puddling machines (Brown
1983:71). A small consolation was achieved
when by-laws at Castlemaine were altered in
favour of individuals and small companies by
protecting claims from the jumper for eight days
instead of three (Patterson 1863:278).
The culture of the small miner was strong at
Castlemaine (Figure 7). There were few powerful

Figure 7: Horse puddling at
Castlemaine, S.T. Gill 1855
(source: SLV H94/83.4).
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Figure 8: Variations in sluice-heads in Victoria’s mining districts in 1868 (Smyth 1980:405).

mining magnates such as those at Ballarat or
Bendigo, no stock exchange to invite financial
investment and speculation, and few who
identified themselves as ‘gentlemen’ (Theobald
2010:140–1). By 1859, however, companies
wanting larger leases found less resistance and
David Bannear suggests the ‘time was right’
for change at Castlemaine (Bannear 1993:14).
Capitalists began investing in large sluicing
leases and in water at many goldfields. From
the earliest days water was seen as a valuable
commodity and control of it was eagerly sought.
Many subsistence miners complained of the
monopolising of water. At Beechworth ‘... no one
could interfere with them. Having sluice heads
of water, secured by licence from the mining
department, they eventually had everything in
their hands enabling them to control operations
along the creek’ (Alpha 1915:35). At Beechworth,
the Irish-born miner John Henry Reilly used his
experience of water engineering in California to
command water for sluicing at Nine Mile Creek
as early as 1855. Charles Grey Bird later wrote:
Why this man was granted this right was a
mystery to me. Its possession prevented its

use for mining purposes by anyone, except
by purchasing it from the Canadian[sic] – a
scandalous monopoly, that should not have
existed for an hour. But this monopoly exists
even to the present day. Reilly realised big
money from time to time with the race ...
(Alpha 1915:36)

Reilly, discussed in more detail below, was also
quick to see the potential for monopolising
water supply to Castlemaine.
Water was measured and sold by sluiceheads. A sluice-head was a measure of water
that flowed through a gauge box in 12 or 24
hours, measured in gallons (Smyth 1980:405).
A miner could divert one or more sluice-heads
according to the extent of his permit. The exact
measure of water was determined by local bylaws, the measure of one sluice-head differing
between the various mining districts of Victoria
(Figure 8). Castlemaine received the smallest
volume of water through its sluice boxes,
although if the race exceeded one mile in
length, the width of the box could be increased
half an inch for each mile, thus a 10 mile race
could gain an extra 5 inches width (Smyth
1980:405).
11
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While other districts were being flooded
with capital for mining Castlemaine seemed to
languish in the realm of the small miner until well
into the 1860s. Castlemaine Mining Surveyor
Thomas Lawrence Brown noted that ‘although
there are hundreds of acres of auriferous hill
in this locality that will pay for being sluiced,
no attempt has been made to bring water to
bear on the ground referred to’ (MSR December
1865:67). One explanation for the lack of
private water infrastructure in Castlemaine was
simply that it was too expensive to bring water
over the range. The nearest creeks were small
and unsuitable and the Loddon River was not
elevated enough to supply the Castlemaine
division, thus it was never going to be cheap to
get water into Castlemaine. Another possible
explanation for the lack of private investment
in water infrastructure was the promise of the
Coliban System of Waterworks, a government
scheme that had been promising water to the
miners of Fryerstown and Castlemaine since the
early 1860s. Perhaps this knowledge checked
private enterprises from investing in an area
soon to be supplied with government water.
The Mount Alexander Mail reported on the lack
of investment of both local and international
capital:
Whether it is owing to our greater distance
from the Old World, or to the losses
sustained by speculators in our markets a
few years ago, European capitalists have not
extended that aid to us which the Californian
miners have received. With the exception
of the Port Phillip Company, we are inclined
to think that none of our companies are
indebted to foreign assistance. (MAM 2 April
1863:2c)

A few months later the editor visited the issue
again:
We believe that the want of this necessary cooperation [between capital and labour] is in
no part of the colony more seriously felt than
in the Castlemaine district ... Had one tenth
part of the money which has been expended
on bricks and mortars in Castlemaine been
devoted to assisting the miners, there would
not now be an empty house in our streets,
nor a single business, perhaps, languishing
for want of support. (MAM 13 January
1864:2c)

The potential for delivering and monopolizing
water supply to Castlemaine, however, had
12

not gone unnoticed. As early as 1855 miners
contemplated an aqueduct from the Coliban
River to Castlemaine. One party in 1855
surveyed the mountainous land between the
Coliban River and Forest Creek, estimating a
cost of £50,000 but without clear ideas of how
to implement the scheme. No investors were
yet willing to gamble. In 1858 two Italians,
Manson and Baptista, surveyed a route from
the Coliban River to the Forest Creek Diggings,
estimating a cost of £25,000 but again there
were no investors (Russell 2009:88).
The next serious impetus was given in 1860
when the Government announced funds of
£50,000 to supply the goldfields with water,
along with rumors of a large Government
reservoir to supply the Central Victorian
Goldfields. Reserves to capture water from
watersheds were set aside, including six at
Castlemaine and four at Fryer’s Creek. Spurred
on by dry conditions in the early 1860s,
the Mount Alexander Mail reported that an
experienced Daylesford miner, Edward Wardle
proposed an idea for supplying Castlemaine:
Wardle enjoys the prestige of being among
the earliest and most successful caterers for
the water consuming portion of the miners in
his own district. So far back as the year 1857
Mr Wardle completed the race or aqueduct
known by his name, and which traverses some
of the principal streets of Daylesford, after
winding a tortuous course of about 30 miles
from the starting point in the Blue Mountains.
(MAM 7 October 1864:2b)

Wardle had in fact proposed his idea in October
1862 when he applied to the Government
for a water-right under the provisions of the
Mining Associations Act. The reply given to his
application was that ‘the regulations under
which water-rights were to be granted had
not at that time been approved of, and were
therefore of course inoperative’ (MAM 7
October 1864:2b).
In 1862 a Select Committee considered
the feasibility of conveying water from the
Coliban River to Castlemaine and Sandhurst
(Bendigo). An expensive proposal by Joseph
Brady (Engineer and Director of the Bendigo
Water Works Company) was on the table
at a cost of £254,000, conveying water in
64 miles of cheap open aqueducts (rather
than expensive iron pipes) and including a
one mile long tunnel to Castlemaine (Russell
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2009:99–101). The scheme involved damming
the Coliban River at Malmsbury, but the route
had not been surveyed. Brady’s scheme was
hastily recommended despite reservations by
many observers regarding details of the route
and who would pay for it. The Government
then offered to fund a survey for the best
preliminary design for obtaining water from the
Coliban. John Reilly, well known in Beechworth
for monopolizing water, submitted a proposal
(Wardle intended to submit a proposal but did
not make the submission date) and out of seven
submissions, unsurprisingly, Joseph Brady
won (Russell 2009:105). The Age, however,
described his scheme as crude, speculative
and untrustworthy (Russell 2009:103). He
completed a survey and preliminary report by
early 1864. The Government set aside the land
but ensuing wet years after the drought of the
mid-1860s fostered public apathy and doubt
over the need for the scheme. Add to this a
cash-strapped Government and disputes over
plans and the scheme faltered.
Reilly was incensed that his proposal for the
Coliban was allegedly deliberately overlooked
by the Select Committee and wrote to The Age
newspaper. He named politicians and how they
stood to benefit by getting involved in Brady’s
scheme and argued that Governments should
stay out of private enterprise, citing the Ovens
and Bendigo water schemes as examples of
Government disasters. Reilly claimed that had
he been given the license copious water would
now be flowing (The Age 2 March 1865:5) but
he was forced to make a public apology for his
allegations (Select Committee 1865).
Reilly was a civil engineer with experience
of managing water on the California goldfields
and he was quick to see opportunity at
Castlemaine. He had already been mining in
the local area for several years and in 1864 he
applied in the usual way to construct a race
to supply Castlemaine and Sandhurst, tapping
water from the Coliban and Campaspe Rivers.
Various concerns were expressed as to the
‘private’ nature of this scheme and questioned
how it was going to supply the masses.
The Mount Alexander Mail noted that ‘The
projectors of the Reilly aqueduct are asking
the Government to endow them with very
valuable privileges, which, in fact, amount to
a monopoly of rights that are now common’
(MAM 23 August 1864:2b). Supported by well-

known capitalists he pegged the course and
complied with all legislation.
The Minister of Mines, James Sullivan was
on the point of granting Reilly’s race lease when
Wardle appeared in opposition with his earlier
scheme, which in addition to tapping water from
the Coliban and Campaspe, also utilized water
from the Loddon River. The Government was
now faced with three schemes (Brady, Reilly and
Wardle) and indecision over whether to allow
private ventures to control water or commit to
undertaking an expensive Government-backed
scheme caused lengthy delays.
Drought struck again in 1864–65 and public
agitation put pressure on the government.
In March 1865 a public meeting discussed
the water supply needs of Sandhurst and
Castlemaine and urged the government to
act on one of the three proposals. People
expressed anger at government inaction
over the past years and there were varying
opinions on whether the water supply should
be run privately or by the State. The meeting’s
agenda was that the government should
supply the water, but that reticulation could
be publically run (BA 22 March 1865). Money
was earmarked for a Central Victorian water
scheme in 1865.
Several plans with various routes were drawn
up (Figure 9) but it would be another decade
before water began to flow into Castlemaine.
In the meantime Reilly turned his attention to
developing an extensive domestic and mining
water supply system at Heathcote and Edward
Wardle took things into his own hands.
In the midst of the worst drought on record
in 1865 and possibly tired of Government
indecision, Wardle partnered with Mark
Amos, Mining Surveyor at Fryer’s Creek. They
embarked on a scheme to bring water from the
Loddon River to Fryerstown, establishing the
Fryer’s Creek Sluicing Company (see case study
below for further information). They anticipated
that the Coliban System of Waterworks, when
it eventuated, could work in conjunction with
their supply, thus benefitting them rather than
be direct competition (MSR March 1867:26).
The company dug a race 15 miles long,
with 11 flumes to carry water over gullies. The
race carried water northward to miners south
of Fryerstown and to Irishtown, Red Hill and
Glenluce. For unknown reasons, however, the
company failed. Mark Amos continued to act
13
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Figure 9: Proposed Coliban scheme c.1867 around Fryerstown and Chewton area. The Fryers Channel eventually
constructed did not follow this route.

as the Fryer’s Creek Division Mining Surveyor
until he died from asthma in 1893. His son,
also Mark, took over until 1942. A group of
Melbourne based investors began The River
Loddon Water Supply Company soon after
and took over the race (hereafter referred to
as the Loddon Race) extending it to Vaughan
(Figure 10). The company did relatively well by
charging high rates for water. Miners must have
anticipated cheaper Coliban water but its arrival
was still many years away. Edward Wardle
fought unsuccessfully for over 40 years to assert
his right to be acknowledged as the originator
of the Coliban scheme (The Argus 3 September
1875:4; BA 23 September 1899:4).
It took until 1870 for the Malmsbury reservoir
to be complete and only in 1874 did water flow
into Castlemaine (MSR June 1874:31). In the
Castlemaine division, four privileged sluicing
parties were able to get Coliban water (MSR
September 1876:33) and by 1878 there were 15
Castlemaine parties buying Coliban water. Many
more could have been employed in mining
but the water was being supplied at a much
lower volume than promised (MSR December
14

1878:32). The scheme could not deliver the
promised 5 million gallons per day due to lack
of storage and the priority of meeting domestic
and irrigation needs. Mining in the Fryer’s Creek
Division thus languished for want of water. The
Mount Alexander Mail reported that Cooper’s
Tunnel (1 mile long) near Elphinstone was
expected to be finished in mid 1876, but ‘Fryer’s
Channel exists only on paper and may take some
time to construct’ (MAM 18 May 1876). Fifteen
million gallons per day was the anticipated
amount to be diverted to Fryerstown (Russell
2009:178). Fryer’s Channel was completed as
far as Crocodile Reservoir in 1877 although
the route originally proposed continued to
Vaughan. It involved several tunnels and deep
cuts (MAM 23 April 1877:2; see also MAM 27
April 1877:4 for lengthy description of No. 2 &
3 tunnels).
Crocodile Reservoir (Figure 11) had been
constructed some years earlier, in 1861. Miners
had directed water from the reservoir in small
races to their claims, but they were still at the
mercy of seasonal supply. The arrival of water
from the Coliban scheme should have been

1. Introduction

significant but there is little indication of this in
the Mining Surveyors records for the ensuing
period. Official Coliban records show only a
few miners purchased Coliban water from the
Fryers Channel to direct it along smaller races to
elevated ground north of Fryerstown. Sales of
Coliban water for sluicing indicate that between
1889 and 1994, Rickerts and Morris of Red Hill
(Fryerstown), Miller and Alves of Fryerstown
and Symes and Hazlett of Specimen Gully were
the only purchasers of Coliban water in the area
(VCMHS 2015-561). Mark Amos reported in
1879 that a more extensive system of contour
races and reservoirs could lead to important

results, particularly for working old ground and
tailings (MSR December 1879:33).
The few Vaughan and Irishtown miners who
stayed on were left high and dry. Although the
Loddon Company race supplied the area, the
company charged very high rates for water and
the easily won gold was rapidly diminishing.
Amos reported in 1883 that the old alluvial
workings were becoming exhausted and
abandoned, and in the following year ‘even
the old timers are leaving’ (MSR December
1883:41, June 1884:21). The Loddon Company
race ceased to be registered after 1884, by
which time there were only 39 miles of water

Figure 10: Location of the Loddon Company race – water flowed northward; see survey plans in Appendices
4 and 5.
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Figure 11: Crocodile Reservoir today.

Figure 12: Coliban System of Waterworks 1938 (south of Castlemaine) with Loddon race in green.
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races in the Fryer’s Creek Division (including the
15 mile Loddon race; the remaining races were
mostly dug under Miner’s Rights). There were
no races listed in the Castlemaine Division. In
comparison Creswick had 119 miles, Daylesford
150 miles, and Beechworth 590 miles (MSV
1884:56).
Despite the depressed conditions in the
1890s, Vaughan miner E.L. Williams agitated
for an extension to the Fryers Channel beyond
Crocodile Reservoir to supply Fryerstown,
Vaughan and Guildford. He was eventually
successful, despite the fear of authorities that
the race would not cover costs (VPRS 3844/0/4).
Tenders were received in 1894 for cutting an
extension of the Fryers Channel from Crocodile
Reservoir to Vaughan. In order for Coliban
water to get to Vaughan, the water had to pass
southward along a length of the abandoned
Loddon Race. While this appeared to pose no
problems at the time, the situation became
complicated several years later when the
Loddon Race was revived by a private enterprise
and began to flow northward again – from the
opposite direction! (Figure 12). A great deal of
tension arose about who should control the
water and the complications of this peculiar
predicament are examined in more detail later
in this report.
A mining boom in the late 19th century saw
a quartz mining revival and the introduction of
hydraulic jet elevator sluicing and dredging. The
arrival of Coliban water and the renewal of the
Loddon Race boosted this revival at Fryerstown.
Over the next 50 years, around 28 sluicing,
hydraulic sluicing and dredging plants operated
at one time or another at Fryerstown/Vaughan
area with variable success (MAM 22 Jan 1909).
Many were short-lived, partly due to the failure
of the same Coliban System to meet the needs
of miners (Appendix 1).
Complaints about the water supply (or
lack of) from the Coliban scheme prompted
an enquiry in 1936 which concluded that the
outstanding factor in the whole Coliban system
was the limitation of supply (Royal Commission
1937:30). Sluicers were especially affected as
domestic and irrigation needs received first
priority. Sluicers turned to alternative options
such as digging their own water storage dams
or reviving earlier mining water supply networks
such as the old Loddon Race which continued to
supply sluicers until the early 1960s.

Water Management and Regulations at
Castlemaine
Water on the goldfields was initially under the
supervision of local Mining Commissioners,
with the main concern being the protection
of domestic water supply. Local courts
published rules, and from 1857 holders of a
Miner’s Right could construct a race as long
as it did not interfere with domestic water
supply or other races. In 1858, District Mining
Boards regulated this further with more
specific by-laws. Castlemaine by-law No. 28,
for example, regulating reservoirs for sludge
stated that:
No persons shall be permitted to allow the
tailings or sludge to run into any creek or
water-course to the injury of individuals or
the general public. A proper basin or pit shall
be excavated for the said tailings or sludge.
To prevent overflow the deposit must be
removed therein to such a spot pointed out
by the warden. Parties puddling on the banks
of waterways already filled or obstructed
by tailings or sludge shall, when necessary
to open up the channel, contribute a just
proportion of labor and cost decided by the
warden.

The system, however, was messy and by-laws
were often hastily made and then quickly
repealed. John Paterson was a contemporary
observer who noted that the subject of water
law is ‘by no means inviting’ and that the
‘whole system is currently a blunder. Bye-laws
are gazetted hastily and a new set of blunders
begins’ (Patterson 1863:281). The differences
in by-laws between Mining Divisions made it
especially confusing.
Beechworth led Victoria in water race
construction
and
water
management
legislation. Experiences at Beechworth led to
the introduction of Water Right Licences in
the 1862 Amending Act (25 Vict. 148). Local
by-laws then worked within this framework
but significant variations occurred between
mining districts. Miners were understandably
confused when moving between goldfields.
For example, by-laws in Castlemaine appear
more egalitarian than those in Beechworth.
The Castlemaine regulations were framed
with a sense of communal co-operation in
regards to water management, as opposed
to individual competition for water that
developed at Beechworth. Castlemaine by-law
17

1. Introduction

No. 29 regulating Water Channels for extended
[puddling] claims stated that:
In all cases where races and channels
are required for draining the ground and
carrying off surplus water, such races may
be constructed through any unoccupied
ground and shall be reserved and protected
for their proper purpose. All such races or
channels shall become common or main
races; provided that all parties wish to run a
head or side race into or otherwise use the
main race shall contribute a fair proportion of
cash or labor toward constructing, repairing
and maintenance. A wall of six feet in width
shall be left on each side of such races or
water channels, except on application to the
warden, an increase in width granted, on
which no party shall be allowed to mine.

Castlemaine by-law No. 31 regulating head and
tail races for sluicing stated:
Any miner or party may cut a race. The
proposed course indicated by pegs twenty
yards apart. Priority of date applies but no
race shall be entitled to more than one sluice
head till all others on the same parallel shall
have been equally supplied. Twenty square
inches shall be considered a sluice head.
Parties may amalgamate to cut a race. Should
supply fail, the warden shall protect all races
until sufficient supply returns. Tail races can
be cut through neighboring claims, but no
tailings must accumulate on such claims to
incommode the owners thereof.

Experiences at Beechworth were prominent
in established the legal basis for water access
and use on the goldfields (Davies and Lawrence
2014b; Davies et al. 2015a). Miners and law
makers drew on two main legal doctrines
in developing water laws in Victoria. The
traditional English riparian principle held that
rivers and streams belonged to everybody,
with property owners along the banks granted
rights to use the flow for drinking, washing or
watering animals, but they were unable to seize
the water for personal use and deprive others
of its benefits. They belonged to a community
of users who could not reduce the flow to
downstream users. Riparian owners thus did
not ‘possess’ the water but enjoyed a right of
access. In addition, the more recent doctrine
of ‘prior appropriation’ was applied on the
California goldfields and adapted to Victorian
conditions. Under this doctrine, the first person
who came to a stream and claimed its water, or
18

part of it, acquired a vested right to the water,
making it a form of personal property: ‘The first
in time was the first in right’. Unlike in England,
this right to appropriate water was not related
to the ownership of land.
As most gold mining in colonial Victoria took
place on Crown (public) land, water laws and
rights were negotiated in this public domain.
Both land and minerals were vested in the
Crown until leased or sold to individuals or
parties. When a miner wanted to dig a race to
extract water from a creek, he applied for a
permit from the local Goldfields Commissioner.
Beechworth led the Victorian goldfields in
this area, with the first permits issued in 1853
(Report 1879:41). Initially the permits were
simply verbal agreements and later ones were
notices nailed to a nearby tree without any maps
or declared boundaries. Many of these vague
permits changed hands, often for thousands of
pounds, in the belief that they gave good title
to water.
A new class of miner began to emerge in
the late 1850s, the ‘water merchant’. Those
with enough capital quickly gained permits to
dig long races that could supply the diggings.
Whereas previously miners paid carters to
take washdirt to the water, they could now
purchase water from the nearest convenient
race and commence more productive groundsluicing. For many, the effort of digging and
the cost of carting large quantities of washdirt
was prohibitive, so miners willingly began to
pay between £2 and £4 per week for a given
quantity of water. Water was thus becoming
a commodity, a resource to be bought and
sold.
The legal validity of early permits, however,
was very uncertain and frequently contested in
the courts, as it became difficult to prove what
rights each permit actually conferred (Report
1867:9; Woods 1985:98). This was the case in
many mining centres, including Creswick and
Beechworth, and much of the impetus for legal
reform relating to water diversions came from
conflicts over the ‘minute subdivision of water’
in these districts (Davies and Lawrence 2014b;
Smyth 1980:400).
The regulations for water races made under
the 1865 Mining Statute (29 Vic. 291) did not
differ from those previously in force, but they
did create confusion and uncertainty among
miners by inferring that water licences granted
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under the 1865 Statute superseded any rights
acquired previously under the by-laws (Report
1867:8).
In reality the 1862 and 1865 Acts failed to
clarify water rights and litigation continued.
In 1867 a government board comprising G.V.
Smith, W.H. Gaunt, P. Wright and R. Brough
Smyth was appointed to enquire and report on
the how the legislation to date had unfolded at
Beechworth (Report 1867). The board members
claimed they were ‘now in a position to suggest
useful amendments, and to indicate a mode of
action, which if adopted, will have the effect
of restoring order where there is at present
disorder, and of removing the difficulties under
which race owners and miners labor’ (Report
1867:3–4).
The board found, significantly, that licences
issued under the 1865 Mining Statute did not
override rights acquired under by-laws, and it
was suggested that the surrender of these be
accepted and new licences issued: ‘Licensees
will no doubt readily surrender their licences,
if the opportunity of getting better titles to
their properties be afforded them’. The board
concluded that the current system was ‘bad’,
but many excellent works had nevertheless
been constructed, and these, and the privileges
belonging to them, should be secured to the
holders (Report 1867:13). There was clearly
a strong interest in protecting the water
management systems that had been heavily
invested in since the earliest days.
It is not entirely clear how these proposals
took effect, although many suggestions were
implemented under local by-laws. Many
miners did not surrender their early privileges
in exchange for new water right licences
as hoped and still clung to their vague,
somewhat less restrictive privileges granted
under earlier by-laws. Thus well into the late
1890s many miners were still operating under
permits and privileges granted in the 1850s.
Obviously this was a point of contention,
for those with 15-year Water Right Licences
paid annual rents and also had insecurity of
tenure at expiry, while those diverting water
under Miner’s Rights and by-laws paid no
fees except the small one for their Miner’s
Right and titles were unchallenged (Report
1879:40). Capitalists were more inclined to
take out licences as these acted as security for
borrowing more money. Beechworth sluicer

Donald Fletcher wrote to a government Board
in 1879 that:
… when money had to be borrowed to
construct races, tail-races, and reservoirs,
necessary to work old and abandoned ground
profitably, the banks accepted a water-right
license and a gold-mining lease as tangible
security, something that could not be
rendered valueless unless with the consent of
the Mining Department … (Report 1879:41)

Nevertheless, over the next 10–15 years miners
across Victoria settled into a relatively stable
period with better understanding of the security
of their rights conferred under various Acts, that
is, until the 15-year licences began to expire.
Renewal was not automatic and nervousness
abounded in the late 1870s. There was no clarity
for miners about what would happen as licences
expired and work on some mining claims even
come to a halt due to the uncertainty (Report
1879:38, 40–41). An enquiry in 1879 examined,
among other things, the impact of the 15-year
licences. Some miners began protesting against
the monopoly that water right owners now
held and advocated licence expiry followed
by auction. Some argued water should not be
diverted out of natural catchments. Holders of
large water rights hailed the licensing system a
success and not surprisingly advocated renewal
for a 10-year period with increased water
allowances (Report 1879:38, 40–41). It would
appear from the flurry of activity regarding
water rights in the 1880s that licenses were in
fact renewed and many took the opportunity
to amalgamate and buy others out. Miners in
the Castlemaine region appeared less affected,
with the vast majority of small water races held
under Miner’s Rights privileges.
By the late 19th century alluvial mining was
in decline across many Victorian goldfields
and most effort went into deep lead and reef
mining. In regions with plenty of water hydraulic
sluicing and dredging prospered and in some
areas such as Fryerstown and Yackandandah
the new technology of jet elevator sluicing was
introduced.
The intense battles over water in the
mid-19th century were largely over and the
principle of public ownership of water had been
established, while allowing for private extraction
and use. The security of tenure provided by the
1865 Mining Statute encouraged capitalists
and entrepreneurs to invest confidently in
19
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water races and reservoirs, resulting in the buyout and consolidation of many smaller water
rights into more effective supply systems. This
understanding of public ownership provided the
foundation for new laws relating to irrigation
on the northern plains in the 1880s. These
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laws effectively nationalised State ownership
of Victoria’s surface water and watercourses
(Powell 1989:113–4). Control of water was
centralised and managed for the ‘collective
good’. These ideas were soon extended to and
enacted in the other Australian colonies.

2 | Archaeological Context
Archaeological Research on Water
Management
Water management has been an important focus
of Australian archaeological research in both
Indigenous and European contexts. Evidence
for water resource exploitation by Aboriginal
societies has been identified across Australia in
both estuarine and freshwater environments.
Extensive modifications of catchment systems
was practised widely, with fish traps commonly
built along rivers and tidal areas of coastlines.
Complex irrigation channels, weirs, dams, pens,
fish traps and wells were features of Aboriginal
water management in western Victoria (e.g.
Head 1989; McNiven et al. 2015).
Few
archaeological
studies
have
systematically examined Aboriginal water
management in Central Victoria. In a climate
where water was often periodically scarce, the
successful management of water would have
had important cultural implications. The physical
remains of water management features include
wells and channels but it is likely that many
other ephemeral water management features
have long since been disturbed due to the heavy
interference of waterway ecosystems wrought
by European farming and other activity.
Much of the archaeological focus on water in
the colonial period has been on the exploitation
of water as a source of industrial energy. Water
mills, for example, were an important source of
power in 19th-century Australia, with hundreds
used for flour-milling and ore processing. The
archaeology of water mills has been studied in
detail by Warwick Pearson, especially in terms
of technology transfer from Britain and its
adaptation to colonial climates and the local
availability of engineering skills (Pearson 1996,
1997, 1998; see also Godwin 1983). Hydraulic
power was also developed, with a massive
steam-driven complex built in Newcastle during
the 1870s to power cranes loading coal from
the wharves (Bairstow 1986). Hydro-electricity
was first generated in Australia at Gara River
in northern New South Wales in 1895 (Gojak
1988). Although the plant closed after only a
few years, the remains of a dam wall, extensive

concrete and timber fluming, and fragments
of machinery from the power station reveal a
faith in the technology that was belied by the
environmental and economic conditions of the
time.
Water was also vital for agriculture. Detailed
archaeological research in the Adelaide Hills, for
example, has revealed that settlers in the area
relied heavily on creeks and permanent springs
for water, bringing traditional techniques
from their homelands and adapting them to
local conditions. Farms, orchards and market
gardens established in the narrow, fertile
valleys supplied fresh fruit and vegetables for
the rapidly growing city of Adelaide. The control
and management of water was vital, however,
in a climate of long dry summers and occasional
torrential rains. Recent archaeological survey
has identified more than 100 stone features
associated with water control in the Adelaide
Hills (Smith 2006, 2007). Farmers forced
meandering creeks into stone-lined channels,
so they could grow irrigated crops along
fertile flood plains. Water races for irrigation
included in-ground channels and wooden
pipes. More than 40 wells and cisterns were
also documented, often associated with natural
springs in market gardening areas. Survey also
identified occasional sluice gates, agricultural
terraces and water wheels. By the late 19th
century, however, new technologies and
changing settlement patterns resulted in the
abandonment of much of this infrastructure.
Market gardens and water systems were also
developed by Chinese settlers, who became
successful growers of European foods for a
largely European market (McGowan 2012:29–
30; Stanin 2004).
The archaeology of water management has
also been studied in the context of remote
outback pastoralism. Michael Pearson (1984)
studied an elaborate wool-scouring complex
near Tibooburra in north-western NSW. The
complex was built in 1897 just as the Federation
drought was beginning to bite. Pipes, channels
and dams were constructed to ensure that
water used in wool processing was captured
and reused as efficiently as possible, with the
21
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complex continuing in use until the 1920s.
Recent work on Wellshot Station in central
western Queensland has documented the use
of surface and ground water in off-stream and
in-stream storages in the 1880s and 1890s
(Godwin and L’Oste-Brown 2012).
Colleen Bower (2013) has extensively
documented the water races and the tin mining
industry around Toora in south Gippsland. Tin
mining began in the early 1870s and sluicing
for tin commenced at Granite Bar in 1890,
continuing at a feverish pace until the 1930s.
The remains of many water races survive and
the titles still remain on many properties. The
research documents some of the environmental
issues associated with historical sluicing and as
tin mining has recommenced in 2012 at Toora it
is a poignant reminder of the impact that mining
has on the wider community in both space
and time. As one letter to the local newspaper
commented in April 1900:
so little benefit to the community from tin
mines, some local men get employment
... seldom do benefits outweigh the costs
of pollution of streams and blocking up
of roads ... the ratepayers who suffer the
inconvenience of mine sludge must possess
their souls with patience because this kind
of mining doesn’t last forever so the coming
generation will be free from the troubles ...
(The Mirror 15 June 1900)

Several archaeological studies of mining have
also incorporated features associated with
water management. Coroneos’ (1993) study
of the Lisle-Denison goldfields in Tasmania, for
example, documents the archaeological remains
of water races and dams associated with the
various forms of alluvial mining employed in
the area. Barry McGowan (2001) has reviewed
the use of water and its environmental effects
in the Shoalhaven goldfields of New South
Wales. In New Zealand, the archaeology of
water management has also been studied in
many areas, especially in central Otago (e.g.
Carpenter 2012; McCraw 2009; Stephenson et
al. 2004).
Heritage Victoria commissioned a study to
identify water supply places and systems of
potential cultural significance within the State
of Victoria (Context 2007). The report identified
over 800 places associated with the historic
development of water supply in Victoria. The
authors noted that water supply places relating
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to gold mining, such as hydraulic sluicing and
puddling sites were well represented on the
Victorian Heritage Register, but not on the
Heritage Overlay (Context 2007:17–18). They
also noted that there are many water supply
places on the Victorian Heritage Inventory that
are likely to be at least of local, or even State
significance (Context 2007:6).

Local Archaeological Context
Almost 500 archaeological sites associated with
mining have been identified in the Castlemaine
Diggings National Heritage Park. These mostly
result from the work of David Bannear on the
Castlemaine and Fryer’s Creek goldfields in the
early 1990s (Bannear 1993). Bannear’s report
provides detailed histories of local mining areas
using many primary references and informants.
Although he noted many water management
features, the restricted scope of the work
meant that many of these sites are described
very briefly and further investigation is often
recommended. This work resulted in the Red
Hill Hydraulic Gold Sluicing Site (at Irishtown)
being included on the Victorian Heritage
Register (H1230) as a significant site to the State
of Victoria. This site includes many remains
of sluicing plants and water races associated
with the Loddon Race and warranted further
research.
Zvonka Stanin (2004) examined the
archaeology of a Chinese market garden
settlement on the Loddon River in central
Victoria. The archaeological survey revealed a
complex system of terraces, vegetation, paths
and household debris, dating from the late
19th and early 20th century (Stanin 2004).
Crops were planted in straight, parallel rows
and furrows, dug to the very edge of the
property. There were also shallow rectangular
wells placed along the furrows, indicating the
use of manual watering techniques. There
were, however, no internal fences or divisions
to show individual ownership, only separate
areas devoted to different crops. The remains
suggest dependence on traditional agricultural
methods, frugality and co-operative labour,
similar to the pattern documented for market
gardens in suburban Sydney, Perth and
Melbourne (Morris 2001).
Lawrence, Davies and Turnbull have examined
several mining and water management
landscapes around Creswick, Beechworth and
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Castlemaine in central Victoria (e.g. Davies and
Lawrence 2013a, 2013b, 2014a, 2014b; Davies
et al. 2011, 2015a, 2015b; Lawrence and Davies
2012, 2013, 2014, 2015; Turnbull 2012, 2013).
This body of research examines the historical
archaeology of water management in gold
mining, from sourcing and diverting water to
its use in mining and its final discharge into
the downstream environment. The research
identifies how different environmental
conditions led to varied mining methods and
water management systems, resulting in the
varied regulations between mining districts
and divisions. The role of water merchants or
monopolizers is also examined. Research at
Creswick highlighted the complexities of the
water rights system prior to the introduction
of water licences, with a focus on water
management at Humbug Hill. At Beechworth
the research uncovered the practice of tapping
into springs and diverting water from natural
catchments with a focus on the water races
of John Pund at Three Mile Creek and the role
water merchants played in the development of
water laws. The research uses GIS and LiDAR
to accurately map the course of many water
races, water infrastructure and archaeological
places. It also highlights the environmental
impact of mining downstream by following the
by-products of mining such as sludge and heavy
metal contaminants including mercury.
In addition, historian Geoffrey Russell
(2009) has examined the role of the Coliban
System of Waterworks in providing water to
the goldfields of Castlemaine and Bendigo, and
while not archaeological in nature it provides
a broad economic and political framework
for the development of water supply around

Castlemaine. In general, however, the interplay
between mining sites, water management and
downstream hydrology and pollution remains
largely under researched in Victoria.

Previously Recorded Archaeological
Sites
The Victorian Heritage Database (VHD) is
home to the Victorian Heritage Register (VHR)
which lists the State’s most significant heritage
places. It is also home to the Victorian Heritage
Inventory (HI) which lists all known historical
archaeological sites in Victoria. Sites on the
Heritage Register are identified by a HXXXX
number, while sites on the Heritage Inventory
are identified by a HXXXX-XXXX number. The
database is available to the public at http://vhd.
heritagecouncil.vic.gov.au/.
Local governments in Victoria refer to
the Heritage Database to maintain their
Heritage Overlays, with many sites on the VHR
incorporated into planning overlays. Historical
places on the Heritage Overlay are referred to
by an identification number prefixed by HO. The
Victorian Heritage Database can be searched
and filtered in various ways, and for this
research the database was filtered by ‘Mining
and Minerals Processing’ sites within the Mount
Alexander Shire.
The Victorian Heritage Database lists 537
sites from the VHR and HI within the Mount
Alexander Shire under the category of Mining
and Minerals Processing. These sites are further
categorised in the Heritage Database into
more than 40 sub-categories relating to gold
mining. The groups most relevant for water
management are indicated in Table 1.

VHD Mining and Minerals Sub-Categories Related to
Water Management

Count of Sites on HI and VHR

Mine dam
Water race

HI 48/VHR 4
HI 27/VHR 2

Head race

HI 4

Tail race

HI 1

Water wheel

HI 2/VHR 1

Water pipe

HI 1

Sluicing hole/area

HI 33/VHR 3

Puddler

HI 33/VHR 2

Alluvial workings

HI 59/VHR 1

Table 1: Archaeological mining sites (VHR and HI) related to water management within Mount Alexander Shire.
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VHR (State Significance)

VHR Number

Heritage Overlay ID

Location

Red Hill Hydraulic Gold Sluicing Site
(race, pipe, sluicing landscape)

H1230

H0966

Fryerstown

Nuggety Gully Alluvial Workings (race)

H1306

H0966

Franklinford

Garfield Water Wheel Quartz Gold
Mining Site (water wheel)

H1356

H0703

Chewton

Spring Gully Gold Puddling Site
(puddler, race)

H1245

H0973

Fryerstown

H1249

H0973

Chewton

H1239

H0978

Vaughan

Coliban Water Supply System

H1021

H0309 & H0837

Malmsbury to Bendigo

Castlemaine Diggings National
Heritage Park

H2047

H0981 & H0998

Castlemaine

Cobblers Gully Gold Puddling Site
(puddler, race)
Sailor’s Gully Gold Mining Precinct
(alluvial workings, flue)

Table 2: Mining sites related to water management on the VHR within Mount Alexander Shire.

Mining sites with significant water management
features that warranted recognition and
protection by inclusion on the Victorian Heritage
Register are shown in Table 2.
The Coliban Water Supply System (H1021)
is included here as the scheme was originally
devised to supply water for the Castlemaine and
Bendigo goldfields. Today it supplies domestic
and agricultural water and as such is categorised
under Water Utilities rather than mining on the
Victorian Heritage Database. The Coliban system
contains a vast collection of structures of varying
standards of sophistication which collectively
reflect how the system has been modified over
time. The abutments and foundations of the
flumes which still exist along the aqueduct are
important artefacts of the earlier methods used
Channel Name

for transporting water through difficult terrain
– See more at: http://vhd.heritagecouncil.vic.
gov.au/places/3784#sthash.UVIjUg4v.dpuf and
http://www.coliban.com.au/site/root/about/
history.html.
Significant features along the Coliban route
are included on the VHR but the actual channels
are not included in the Extent of Registration.
Many of the channels, however, are included on
the Heritage Inventory. Table 3 lists the water
races on the Heritage Inventory associated
with the Coliban Water Supply System in the
Castlemaine area. The Coliban Water Supply
System thus has a relatively high level of
recognition of its varied heritage values but
notably the Fryers Channel is absent from the
listing.
Heritage Inventory Number

Poverty Gully Race and Syphon System
Campbell’s Creek Channel

H7723-0237
H7721-0088

Poverty Gully Branch

H7723-0351

Golden Point Water Race

H7723-0188

Specimen Gully Water Race

H7723-0350

Golden Gully Water Race

H7723-0354

Hazlett’s Water Race

H7723-0353

German Gully Branch

H7723-0352

Spring Gully Water Race

H7723-0345

Cobbler’s Gully Water Race

H7723-0358

Table 3: Channels associated with the Coliban Water Supply System included on the Heritage Inventory.
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Fryerstown Region
The study area encompasses the region around
Fryerstown, Vaughan, Glenluce and the banks of
the Loddon River southward for approximately
10 km with a focus on sites linked to the Loddon
Race. This area is rich in mining sites, particularly
sluicing sites due to a long history of use from
the 1850s into the 1960s. The Mount Alexander
Heritage Overlay incorporates the Castlemaine
Diggings National Heritage Park (HO 998), the
Red Hill Sites (HO 966) and the northern part of
the Loddon Race (HO 857). The southern 6 km of
the Loddon Race falls within the Hepburn Shire
and is not on their Heritage Overlay. Within this
region a number of water-related mining sites
are included on the Victorian Heritage Database
(Table 4).
The following information on each site is
provided by Heritage Victoria.
RED HILL HYDRAULIC GOLD SLUICING SITE
(H1230) (Figure 13) consists of a large sluicing
pit containing a network of pebble dumps and
tail races. The slopes of the hill below the pit
have been extensively ground sluiced, and the
gullies draining from the northern and southern
sides of the hill have been deeply excavated by

high pressure water. Water was brought to the
area by a race constructed by the RL&TWSC
in the early 1870s. This race was re-used and
repaired in 1906 and 1937. The hill also has a
number of house sites, an extensive network of
water races and sluice heads, and two dumps of
iron sluicing pipe.
The Red Hill Hydraulic Gold Sluicing Site is
historically and scientifically important as a
characteristic and well preserved example of an
early form of gold mining. Gold mining sites are
of crucial importance for the pivotal role they
have played since 1851 in the development
of Victoria. Hydraulic sluicing of alluvial gold
deposits is an important key ingredient in an
understanding of gold mining technology as
it was employed in country where water was
plentiful and perennial.
The Red Hill Hydraulic Gold Sluicing Site is
archaeologically important for its potential to
yield artefacts and evidence which will be able
to provide significant information about the
cultural history of gold mining and the gold
seekers themselves.
Various sites in the Red Hill area are described
in Bannear (1993:150–62) and presented below.

Registered Site

Number

Location (GDA 94, MGA 55)

Red Hill Hydraulic Sluicing Site

H1230

Irishtown (Fryerstown) 253,411/5,885,384

Red Hill Sluice Head and Dump
of Sluicing Pipe

H7723-0709

Irishtown (Fryerstown) 253,311/5,885,484

Red Hill Sluiced Hill

H7723-0710

Same as above

Red Hill Sluice Heads

H7723-0712

Irishtown (Fryerstown) 253,611/5,885,084

Red Hill Sluice Heads

H7723-0713

Irishtown (Fryerstown) 245,011/5,884,984

Red Hill Dump of Sluicing Pipe

H7723-0714

Irishtown (Fryerstown) 245,011/5,885,084

Sluiced Hill (Red Hill Sites)

H7723-0296

Irishtown (Fryerstown) 254,011/5,885,284

Red Hill Sluice Heads

H7723-0297

Irishtown (Fryerstown) Same location as H7723-0712

Red Hill Sluicing Paddock

H7723-0298

Irishtown (Fryerstown) 253,811/5,884,984

Red Knob (sluicing)

H7723-0300

Irishtown (Fryerstown) 253,111/5,884,184

River Loddon & Tributaries
Water Supply Co Adit

H7723-0301*

Irishtown (Fryerstown) 255,011/5,883,884

River Loddon & Tributaries
Water Supply Co Flume

H7723-0302*

Glenluce 256,011/5,882,284

Loddon Water Race

H7723-1220*

Swords Road 256888/5,875,350

Moyle’s Water Race

H7723-0355

Vaughan 254,011/5,883,284

Nolan’s Water Race

H7723-0356

Glenluce 255,434/5,879,984

Table 4: Sites within the study area on the Victorian Heritage Database (VHR and HI). Sites marked with *asterix
are components of H1230.
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Figure 13: Heritage places in the vicinity of the H1230 Red Hill Hydraulic Sluicing Site.

H7723-0709 RED HILL SLUICE HEAD &
DUMP OF SLUICING PIPE (Bannear Site 53.0).
Site consists of a dump of sluicing pipe and
large earthen dam. The dam’s earthen wall is
approximately 60 m across and about 1.5 m
high. A by-pass is situated on the southern end.
Up the slope, 35 m E of the dam is a dump,
containing eight sections of iron pipe, all about
7 m in length and of the overlapping, riveted
type. The pipes have two different diameters –
37 cm and 51 cm. The majority of pipes present
are of the smaller diameter. All the pipe is in
poor condition, very rusty and corroded. The
dump of pipe is on a hillside which has been
completely stripped of soil by sluicing. In some
places, especially on the higher ground, the hill
slope still bears the traces of numerous water
races and smaller channels.
Site 53.1 – Two hundred metres E of Site 53.0
is a second dump of iron pipe, together with a
water race and sluice-head [sic]. The remains
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are located on the SE margin of Red Hill. A water
race comes in from the E to meet a sluice-head,
shaped like a big 7. The sluice-head is an earthen
embankment, approximately 18 m long, which is
faced on the inside with stone. A tree obscures
the actual take-off point. A channel runs W from
the take-off point, and 60 m along the channel is
a large dump of sluicing pipe. This dump covers
an area of about 30 m x 6 m and contains about
12 sections of pipe in 7 m lengths. There are
two different types and sizes of pipe present: all
of the large sections of pipe are of the rivetedoverlapping type with a diameter of 51 cm;
several smaller sections (about 3 m in length)
of a riveted-panel type have a diameter around
70 cm [Bannear uses the term ‘sluice-head’ in
reference to the pipe outlet from a dam].
H7723-0710 RED HILL SLUICED HILL (Bannear
Site 53.2). The bulk of this alluvial ridge, part of
Red Hill, has been quarried and sluiced away.
The large excavation would contain thousands
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of tons of stacked stones. The slopes on all sides
of the ridge have been sluiced, in places down
to bedrock, and contain a network of water
channels and small dams.
H7723-0296 (Bannear Site 53.6) – Located
on the S side of the Fryerstown-Campbell’s
Creek main road, and N of Red Hill. Like the
neighbouring Red Hill, Sullivan’s Hill has largely
been quarried and sluiced away. The slopes
on all sides have been sluiced and contain a
network of water channels and dams. Located
on the N side of a large excavation is a sluice
head consisting of a small section of stone and
earth wall through which pokes a section of
galvanized pipe (9” diameter). On the W side of
the same large excavation are some very deep,
narrow gutters. The longest of these is 80 cm
wide and has a maximum depth of 2.1 m. It runs
30 m W to a gully. Thirty metres NW of the long
gutter is a stone cairn, situated on the line of
the reef and surrounded by numerous piles of
stone. It has a triangular base (sides 1.5 m long)
and comes to a point 1.1 m above the ground.
Difficult to spot, due to dense cover of coffee
bush.
H7723-0297 (Bannear Site 53.7) – At the
heads of two deeply sluiced gullies are two
long earthen embankments linked to a water
race. Both embankments curve around a hill
slope forming dam-like features. The lower
embankment is about 100 m long and its
wall stands about 1.5 m high. A sluice-head is
located at the mid-point of the embankment,
which directs water to the W. The sluice-head
still has its wooden valve, consisting of a set of
legs (bush timber) standing 3.8 m high.
H7723-0712 (Bannear Site 53.8) – 60 m E of
Site 53.7 is a sluice head. This building is located
at the bottom of a hill on which are located an
open-cut and at least one shaft. The 1 m-thick
earthen walls have both outer and inner
facings of stone. The structure is oval in shape,
measuring 7.5 m x 4.6 m. The entrance appears
to have been at the S end, and the rear end has
been washed away. Running past the structure
is a water race.
H7723-0298 RED HILL SLUICING PADDOCK
(Bannear Site 53.9) – 100 m E of Site 53.8 is a
sluicing paddock, near the head of a large gully.
The paddock measures about 100 m long, 50
m wide and 15 m deep. The tailing heap still
survives. There is a section of sluicing pipe
protruding from the W corner of the tailing heap.

H7723-0713 RED HILL SLUICE HEAD (3)
(Bannear Site 53.10) – 140 m E of the sluicing
paddock is a sluice head consisting of a curved
earthen embankment and a galvanized iron
outlet pipe (10” diameter).
H7723-0714 RED HILL DUMP OF SLUICING
PIPE (Bannear Site 53.11) – 200 m N of Site
53.10 is a dump of sluicing pipe, running E-W.
The bulk of the sluicing pipe present is of the
riveted-panel type. There are three sections of
pipe (ranging from 3 m to 6 m in length) at the
E end of the dump, with two different diameter
measurements – 60 cm and 70 cm. In the middle
of the dump are nine sections (about 3 m to 4 m
in length). There is also one small section of the
riveted-overlapping type pipe.
H7723-0300 RED KNOB (Bannear Site 53.15).
On north side of Fryerstown-Vaughan road, just
before Vaughan, is the sluiced landmark known
as Red Knob. This resulted from the sluicing
activities of Ray Bradfield in the 1940s. The
poplar trees in the valley near Red Knob were
planted by Bradfield after he finished sluicing of
the area.
H7723-0301 RIVER LODDON & TRIBUTARIES
WATER SUPPLY CO ADIT (Bannear Site 54.0).
The Tunnel [Devil’s Gully Tunnel] is aligned northsouth and driven through slate. It measures
1.1 m wide and approximately 130 m long. The
tunnel is partly silted up and its inside height is
approximately 0.7 m from silt to tunnel roof.
H7723-0302 RIVER LODDON & TRIBUTARIES
WATER SUPPLY CO FLUME (Bannear Site 54.1).
The Salter’s Creek flume and others that still
exist have been rebuilt on several occasions.
The ones now surviving were re-constructed
by Ray Bradfield and others in the 1940s [sic].
The Slater’s Creek Flume crosses the creek on
three sets of wooden legs supporting the single
galvanised iron pipe about 5 m above the creek.
The pipe is somewhat collapsed in the centre
of the span. The north abutment is faced with
rough bush stone and stands 1.4 m high, 3.5
m wide and 10 m long. The south abutment is
similar. The pipe has a diameter of 40 cm and
is constructed from riveted sheets in six foot
sections. The sections are bolted through lugs
on the sides and sealed with hessian. The pipe
still bears tracings of its tar coating [Bannear’s
term ‘flume’ refers more properly to an inverted
siphon].
H7723-1220 RIVER LODDON & TRIBUTARIES
WATER SUPPLY CO RACE (Bannear Site 54).
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The history of this race is covered in detail in
Bannear (1993:158–61) and two components
along the race (an adit and flume) are described
(see above descriptions). However only a small
section of race was inspected by Bannear and
there is no description of this race provided.
Information provided on the Victorian Heritage
Database states ‘Further investigation is
required to determine the full extent and
condition of the race. There are however many
races in the region, and it is not likely to have
archaeological potential’.

Discussion
The available data suggest that examples
of water management features are well
represented and protected in the Mount
Alexander Shire, with the bulk of these sites
located in the Castlemaine Diggings National
Heritage Park. Various channels and connecting
races associated with the Coliban Water Supply
System are recognised for their archaeological
and historical values in several heritage listings.
The Fryerstown/Vaughan area contains a
significant proportion of well-preserved water
management features of high significance to
the State of Victoria. Most of these relate to the
Red Hill sluicing area near Irishtown. Notably
absent from individual registrations, however,
is the Fryers Channel (possibly because it is
mostly on private property and thus overlooked
in previous surveys). The Loddon Company race
(northern section) has recently been added
to the Mount Alexander Heritage Overlay (HO
857) but the spatial data for this registration is
indicative only and stops 6 km short of its full
length (Figure 14). The Heritage Inventory listing
(H7723-1220) suggests more investigation
is required. Currently only two significant
features along the route of the Loddon Race are
registered: Salter’s Gully flume (H7723-0301)
and the adit known as Devil’s Gully Tunnel
(H7723-0302) but documentary evidence and
personal communication with local residents
suggests there are many unrecorded siphons/
flume crossings along the route. Thus while a
strong recognition of mining heritage is already
evident at Castlemaine and Fryerstown, the
role of water and the physical remains of races
and infrastructure are not well established or
mapped in the Fryerstown area.
Mining sites are notoriously difficult
landscapes to interpret and record. The
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constraints of field recording mean that many
sites are not mapped in detail. Their spatial and
temporal scale, location and sheer number of
features place many constraints on the recorder.
As a result many mining sites in the region
are recorded in isolation from each other,
while other features such as races and dams
are incorporated into larger alluvial or quartz
mining landscapes or precincts. Of the 29 races
that warranted individual registration, some
of which are significant and intact engineering
works, none are mapped with enough detail
or accuracy to establish relationships between
other features and landscapes along their route
to be visualised. As a result, mining sites are
often viewed in isolation from the vast network
of channels and races that made much of the
mining possible.
The Victorian Heritage Database, while
providing some useful statistical information
for the study area, often lacks detail of both
descriptions and extents of sites. The database
is often constrained by often having to relying
on a single point location for site registration
(and therefore somewhat arbitrary boundaries
are applied to this point) or convenient property
boundaries. Such imprecise information does
little to increase our understanding of the
complex relationships between sites. The lack
of descriptive information for many Heritage
Inventory mining sites leaves the user of this
database none the wiser as to the functions and
relationships between many mining sites.
This report aims to address some of the
limitations of the current mapping of heritage
sites by mapping water races in the Fryerstown
region in greater detail to visually link many of
the previously registered sites.
The following sections expand on
information discussed earlier and look broadly
at the water race network and Coliban channel
system around Castlemaine. This is followed
by a case study from Fryerstown to illustrate
the interconnectedness of water management
systems and mining landscapes. It examines
the impact the Coliban Water Supply System
had on mining at Fryerstown and hints at
the complex interplay between separate
Government departments (Mining and Water
Supply) and private water managers. The
Fryerstown region offers an important case
study for several reasons. Firstly, the only
water right licence in the Castlemaine area
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registered under the 1865 Mining Statue occurs
at Fryerstown; secondly, the Loddon Race was
used for almost 100 years; and thirdly, complex
interactions between private enterprise and the

government’s Coliban Water Supply Scheme
were negotiated at Fryerstown, creating a
substantial archaeological landscape of water
management.

Figure 14: Heritage Overlay registrations south of Fryerstown including the Loddon Race (HO857). Note
that the Loddon race continues for 6 km southward in the Hepburn Local Government area.
29

2. Archaeological Context

Water Races at Fryerstown
Our research has used historical maps
and archival material, along with modern
orienteeering maps and LiDAR imagery to
identify a network of races and channels in
the Castlemaine region (Figure 15). In this

report we use the term ‘channel’ to refer to
those features constructed by the Coliban
Water Supply System in order to distinguish
them from water races or water privileges held
privately by miners under by-laws or as water
right licences. Public Records Office Victoria

Figure 15: Water races and channels at Castlemaine.
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Figure 16: LiDAR coverage of the Loddon Race showing detail of creeks crossed by siphons 13 and 14.

holds many original water right licence survey
plans which provide valuable insights into
water management systems. Examination of
many early goldfield maps of the region failed
to identify any water races yet many maps
clearly showed the locations of hundreds
of puddlers and dams (see Figure 5, page 8).
This is not surprising as it was generally NOT
standard practice to include minor (or in many
cases major) water races on goldfield maps and
most water permits/races held under by-laws
were not mapped on large scale mining maps.
The water right licence file for the Loddon
Race is held at PROV (VPRS 6784) and contains
extensive documentation relating to the licence.
The cadastral boundaries of some water rights,
races and channels were (and often still are)
shown on parish maps and topographic maps.
A challenging aspect of this project has been

mapping and identifying features from text
descriptions only. For example, the Victoria
Government Gazette, newspaper articles and
other historical documents often described
various race alignments and the location of
features along them, giving measurements
often in historical units such as chains and links.
Utilizing GIS software to convert these units has
been invaluable for mapping the locations of
various historical features in the landscape.
We have also gained significant information
from modern orienteering maps which indicate
many of the minor races in the Castlemaine
region. Historical maps of the Coliban Water
Supply System provide further detail for various
proposals for water channels.
LiDAR imagery has been particularly useful
for identifying mining features in densely
vegetated areas (Figure 16). LiDAR was available
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for the Loddon River area, capturing most of
the Loddon Race, although no LiDAR imagery
was available for the Irishtown/Red Hill area.
The Digital Elevation Model in LiDAR models
the ground surface, effectively removing the
majority of vegetation and buildings. With
vertical and horizontal accuracies of 20–30 cm,
these data have proved invaluable in identifying
water races and water storage dams in thickly
vegetated bushland.
These varied sources provided the basis
for mapping water races at Fryerstown using
MapInfo GIS software. In most cases historical
maps were geo-referenced for use in the GIS
database. Geo-referenced maps were also used
in the field with iPads using the Avenza PDF
Maps application.
Our research revealed that there was only
one registered water right licence (WRL) in the
Castlemaine and Fryer’s Creek Mining Districts,
although James Hunt held WRL No. 325 for his
race in the Hepburn Division that extended to
Vaughan. The Loddon Race (No. 304) was in
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use between 1865 and 1963, one of the longest
histories of use of any water race in Victoria.
The race (H7723-1220) and two features (Adit
H7723-0301 and Flume H7723-0302) along its
route are included on the Heritage Inventory.
The race is also included in the description of
Red Hill Sluicing Sites (H1230) but the Extent
of Registration does not include the race
alignment. The northern part of the race,
however, is included on the Mount Alexander
Shire Heritage Overlay (H0857), although it
is not accurately mapped. The southern 6
km of race that fall with the Hepburn Local
Government Area has not been included within
the Hepburn Heritage Overlay (see Figure 14).
Thus while various components of the water
management system and related mining sites
have been recognised, accurate mapping and
detailed archaeological and historical analysis
is lacking. This report overcomes the deficiency.
The following section (Chapter 3) examines the
history of the Loddon Race (H7723-1220) in
detail.

3 | The Loddon Race
The Loddon Race has three distinct phases:
1865–1885 (River Loddon and Tributaries
Water Supply Company), 1900–1937 (James
and Mathew Symes) and 1937–1963 (Bradfield
Syndicate). Its story begins in 1865 amidst
severe drought in Victoria and stalling plans for
a government water supply.

The River Loddon and Tributaries
Water Supply Company, 1865–1885
By the mid-1860s miners around Fryerstown
desperately needed water, including those at
Red Hill, Irishtown, Vaughan and Glenluce. Mark
Amos (soon to become Warden for the Fryer’s
Creek Division) carried out a preliminary survey
to see if it would be possible to bring water
from the Loddon River north to Fryerstown and
beyond. Amos concluded it could be brought to
Spring Gully just north of Irishtown but it would
be costly (Brown 1983:183). Thomas Lawrence
Brown, Mining Surveyor for the Castlemaine
division noted:

a scheme is now on the table, propounded
by Messers. Wardle and Amos, which in my
opinion is practicable, if the money can be
obtained to carry on the works. The persons
referred to contemplate taking their supply
from the River Loddon, in the vicinity of
Holcombe, and bringing it by contour race
to the heads of the various gullies at Fryer’s
Creek. They do not propose to dam the river,
but to divert as much water as the race will
carry while the river is running. As this stream
runs, on the average, only for seven or eight
months in the year, it will be for that period
only that the sluicers will be able to work.
While the water lasts, they contemplate
both night and day work. (MSR December
1865:67)

Trial surveys from either end set the pattern,
and it was intended that the race should cross
the saddle atop Devil’s Gully at ground level, but
Mr Mark Amos, who surveyed the race, did not
allow for human frailty (Figure 17). In cutting
the race much of the level was lost, which meant

Figure 17: Mark Amos’ notes for the Loddon Race showing the first two flumes at the head of the race.
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they had to tunnel through Devil’s Gully Tunnel
to reach the main sphere of usage for the water
on the north side of the range at Welsh Mount.
The company built 11 timber flumes over creeks
and gullies, including two over the river in the
first mile.
The flumes were open pinewood boxes
supported by trestle bridges up to 90 feet
(27.4 m) in height (VCMHS 2004-273). At the
Fryerstown end, Devil’s Gully Tunnel was dug
400 feet (122 m) through green slate. The open
channel varied from 5–6 feet (1.5–1.8 m) wide
at surface level with sides battered to 2–3 feet
(0.6–0.9 m) at the bottom of the race. The project
took less than six months to complete, all with
manual excavation by pick, shovel, hammer
and drill and cost approximately £5000. A gang
of miners was engaged to drive the tunnel, a
special gang was building the flumes, while
the main body were engaged in excavating the
channel (Brown 1983:212).
A Melbourne-based company raised capital
and invested heavily in the long race of Wardle
and Amos (held under a miner’s right), known
as the Fryer’s Creek Sluicing and Water Supply
Company. Chinese interpreter Lee Henry Jac
Gung held 100 shares of the 400 or so first
taken up in 1866, an investment worth £550,
while Edward Wardle held 50 shares at £275
(Appendix 2). R.L.M. Kitto, Mining Surveyor at
Fryer’s Creek (1859–1867) was not so sure of
the benefits, reporting that:
The contracts have been let by the
shareholders of Wardle and Amos’s Water
Supply Company, and some thirty workmen
are engaged in connection therewith. This,
as a private speculation, will, I doubt not,
remunerate the shareholders; but for public
purposes it is of little avail (speaking of the
whole subdivision), seeing that not a tenth
of the miners can possibly obtain a supply
therefrom. (MSR 1866 March:64)
The race which was being constructed by
Messrs. Wardle and Amos, to bring water from
the Upper Loddon to a portion of the Fryers
Creek gold field, is at a standstill. It appears
that there is a want of funds to carry on the
enterprise. If this work had been vigorously
carried out, the company would undoubtedly
have received a dividend by this. (MSR 1866
December:58)

Mark Amos replaced Kitto in the position of
Mining Surveyor for the Fryer’s Creek division in
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1867 and reported optimistically (about his own
venture) that:
The Fryer’s Creek Sluicing Company, in
conjunction with a branch race from the main
Coliban aqueduct, would supply the means
of working a large area of ground. Many
are looking forward to the completion of a
scheme of a character as the one referred to.
(MSR December 1867:26)

Coliban water was clearly not seen as
competition, rather it was regarded as a benefit
to the shareholders. It is not clear, however,
what transpired but the Fryer’s Creek Sluicing
and Water Supply Company was short-lived.
Only half of the nominal 800 shares were initially
taken up so the company may always have been
short of money (VPRS 932/P0000/8).
A new company, The River Loddon and
Tributaries Water Supply Co (hereafter referred
to as RL&TWSC or the Loddon Company) secured
the water rights and race originally held by the
Fryer’s Creek Sluicing Company. According to
the local Mining Surveyor:
The new company is already organized,
and a large amount of capital subscribed
by Melbourne Shareholders, sufficient to
complete the scheme as originally projected.
A large area of ground has already been taken
up in anticipation of the speedy completion
of the works, already partly finished, but it
will require nine months before water will
be available for sluicing purposes. (MSR
September 1868:38)

The Loddon Company’s Water Right No. 304
was registered for 15 years under the 1865
Mining Statue on 26 January 1870, with
a catchment area of 40 acres, 2 roods, 16
perches (16.4 ha). The volume to be diverted
was 7.5 million gallons per day, making this
the fifth largest catchment area recorded in
the colony (MSV 1884:54). By 1871, branch
races to Vaughan and other areas were nearly
complete (MSR December 1879:36). Works
were supervised by the company’s engineer,
George C. Darbyshire (The Argus 1 August
1870:7b). The supply of water was from
10–12 sluice heads, allowing 3 or 4 sluice
heads to run free at the point of divergence,
i.e., the head of the main race at Rae’s Hill:
‘The whole work has been carried out in a
very satisfactory manner, the fluming being
especially well constructed’ (MSR December
1870:36).
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Many miners returned to the area to test the
quality of the old workings by ground sluicing
with the newly available water. While sluicing
activity increased, the returns were not great,
due to lack of experience among the sluicers,
the expensive operations necessary to test the
ground by cutting deep tail-ditches, and the high
price of water being sold by the RL&TWSC (MSR
March 1871:36, March 1872:32). Nevertheless,
demand for water continued to rise. By
September 1871 the company was letting 14
heads of water (with seven more applied for), at
prices ranging from £4 to £6 per week, returning
in the aggregate £68 10s. Seventy men were
employed. The race now extended to the Bald
Hill area near Vaughan and as the majority
of those employed were satisfied with their
returns, it was anticipated that an extension of
the race would afford profitable employment
to miners and an equal benefit to the company
(MSR September 1871:34).
Large areas of Bald Hill and other hills in the
vicinity of Vaughan were sluiced away. Water
prices skyrocketed at Bald Hills to £6 per head
per 24 hours and at Belle Vue and Welsh Mount
to £5 per head per 24 hours (MSR December
1872:35). At the same time, company miners in
Bendigo were receiving wages of around £2 to
£2 10s per week (Coghlan 1969:1048).
Many waited anxiously for Coliban water.
The Loddon Company continued to charge
exorbitant prices with no consideration for the
quality of the ground (MSR September 1875:32).
Despite high prices, miners still utilized Loddon
water, but often only when other sources failed
them. Broad and Co built a 20-foot overshot
water-wheel at the foot of the Red Hill, Chokem
Flat, to drive a small battery to crush the cement
upon that hill and the Welsh Mount:
They are using four heads of water from the
Loddon Company, and driving 10 heads of
stamps, thus re-working a block of ground
which would otherwise be considered useless.
They are crushing cement taken from the Old
Red Hill, Chokem. (MSR March 1874:34, June
1874:35)

Adequate water supply via the Loddon Race was
still at the mercy of the seasons as the company
had no dam and the river often ceased to flow
in summer.
The Coliban scheme was progressing slowly
but by 1874 the water had finally reached
Castlemaine. There did not, however, appear

to be a boom in sluicing – in fact Castlemaine’s
Mining Surveyor Thomas L. Brown suggests
that only a few privileged parties were able to
obtain Coliban water (MSR December 1876)
and the system was not working well. Reservoirs
were not large enough, water was running
to waste over the bye-washes, contour races
had not been dug (MSR March 1878:30) and
the supply was not what was promised (MSR
1878 December:32). In fact, there was much
skepticism over the Coliban Scheme and its
ability to deliver its promises. The public and
Parliament were, by this stage, already ‘sickened
over its blunders’ (MAM 17 March 1875). The
reality of delivering water to Fryerstown and
Vaughan must have seemed like a pipedream
to the miners, or as the Mount Alexander Mail
put it ‘a mirage of the desert’ (MAM 31 January
1876).
Getting water into Fryerstown posed
difficulties. The original Fryers Channel route
proposed in 1867 and 1871 (Figure 18) was
altered in a number of ways, including digging
an expensive tunnel one mile (1.6 km) long
through the hills near Elphinstone. George
Cooper (from Elphinstone) won the contract
and the tunnel was named after him. Once
finished the Government still needed to
construct the aqueduct from Cooper Tunnel
to Fryerstown (MAM 16 December 1875).
The Mount Alexander Mail reported that ‘The
tunnel is expected to be finished in mid-1876,
but Fryers Channel exists only on paper and
may take some time to construct. Meanwhile
the sluicers are crying out for water’ (MAM 18
May 1876).
Lack of Coliban water meant that sluicing
operations at Fryerstown and Vaughan were
now confined to Chinese miners, with only a
few European parties persisting The RL&TWSC
was not making a profit.
The RL&TWSC sale of water for the quarter
ending June 1878 totalled 460 heads at 4s
2d per sluice-head (£95 16s), which was
considerably less than the £5 per head they
had previously charged. Water was used day
and night and a head was reckoned at 100,000
gallons (MSR June 1878). At the same time,
Coliban water was more expensive, being
sold to Castlemaine miners at the rate of ½d
per 1000 gallons for sluicing or 5s per head of
100,000 gallons (or £2 10s for 1 million gallons).
Water was also considerably more expensive for
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Figure 18: 1871 proposed route (in yellow) laid over 1938 route (in red).

quartz mining at 4d per 1000 gallons (MSR 1878
September:33). The supply of Coliban water to
the Castlemaine area increased but Thomas
Brown despaired at the inexperienced miners,
the majority of whom did not knowing how
best to utilize it, while mine proprietors from
Beechworth expressed surprise at the ‘apparent
waste of water’ shown by Castlemaine sluicers
(MSR March 1881:34). The price of water
eventually stabilised at ⅓ penny per 1000
gallons for sluicing and remained constant for
many years.
The Fryers Channel route was altered from
its originally planned route and instead diverted
southward from Poverty Gully Channel further
to the east (Figure 19). Several claims were
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being taken up in anticipation of the arrival
of water from the Coliban system (MSR June
1877:33).
Samuel Hazlett capitalized on Coliban water
coming to Crocodile Reservoir and took a claim
at old Windlass Hill in Fryerstown. Mr Hazlett
was the President of the Shire Council who
had spent half his lifetime in the district and
was extensively engaged in mining operations.
He noted that the changed route created an
opportunity to supply water to miners in various
gullies which were now left without water. He
constructed a tunnel 286 feet (87 m) long and a
race to divert water from Poverty Gully Channel
to Spring Gully. The channel was to be carried
through Blacksmith’s Gully, Two-foot Gully, and
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Long Gully to Spring Gully (Smyth 1882). The
Mining Surveyor reported:
A shrewd superintendent, Hazlett ensured
economical working of the old ground with
a water supply from the Coliban. The race,
which has been surveyed for about four miles,
has been cut to the extent of about one mile,
and already commands a considerable scope
of auriferous land. Other parties, residing
at Vaughan and elsewhere, contemplate
imitating Hazlett by making use of Hazlett’s
waste water flowing down the creek and
sluicing the Bald Hill, New Year’s Flat etc.
(MSR December 1882:38)

Three tunnels along the Fryers Branch Channel
were completed by 1877 and water then flowed
into Crocodile Reservoir. The RL&TWSC, possibly
sensing a loss of customers, sublet the race
and water rights to Robert P. Addley (whose
property the race ran through) at a rental of
£100 per annum, with the works to be kept in a
reasonable state of repair (MSR June 1878:33).
By the following year the Mining Surveyor
reported that:
(the) race had ceased running for some time,
and the dry weather had seriously affected
the fluming, which was in much need of
repair; the company had no particular reason

to incur extra expenses, as the dividends
had been very small and far between. (MSR
March 1879:32)

The company trickled on.
Over the next few years, Amos continually
bemoaned the lack of an adequate water supply
as the Coliban Fryerstown Channel had halted
at Crocodile Reservoir and the miners were
unable to raise Hazlett’s waste water to the
level required to reach payable ground. Robert
Brough Smyth commented in 1882 that:
Everything one sees on this gold-field points
to the necessity of further efforts being
made to enlarge the Coliban waterworks. The
Government have possession of the best sites,
they have constructed channels, and they
should do their utmost to meet the wants of
their customers. Under other circumstances
the people might be required to help themselves ... here they cannot. (Smyth 1882)

The Loddon Company was thus still the only
supplier of water to the elevated land south of
Fryerstown.
In 1887 the government Inquiry into the
Sludge Question reported that:
Three parties are sluicing, two only to a
limited extent; one, however, in Nuggety

Figure 19: Junction of Poverty Gully Channel with Fryers Channel (bottom left).
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Gully, is sluicing with a large quantity of water
from the Loddon Water Company, falling over
the edge of the face. The face is about 25 feet
deep, and area large, and as the bottom is but
little above the creek, there is no opportunity
to impound tailing or settle sludge, so that
the former fills Fryer’s Creek, passing down
the latter during rains into the Loddon at
Vaughan.
The sludge from the sluices is found many
miles down the Loddon.
On completion of the Coliban races round the
watershed of Fryer’s Creek, more extended
sluicing operations are anticipated, if water is
obtainable, all tending to fill and discolour the
Loddon. (Report 1887:xxi)

James Elsdon (Inspector of Works) reported
that if the upper reservoir at Malmsbury were
constructed, more water would be available
for sluicing on the Fryer’s and Campbell’s Creek
side. Water was flowing down the Poverty
Gully Channel toward Campbell’s Creek but the
Coliban simply did not have enough water to
supply the demand (Report 1887:78).
By 1891 a limited number of miners (Miller,
Rickerts, Alves and Morris) were purchasing
water from the Coliban System to sluice the
northern banks of Fryer’s Creek and Red Hill
(Fryerstown – not to be confused with Red Hill
Irishtown). The water was diverted from Fryers
Channel above Crocodile Reservoir. In the same
year, Councilor Hazlett proposed that in the
interests of mining, water supply should be
under the control of the Mining Department
(The Argus 8 July 1891:6), suggesting some
conflicts of interest over who should be in
control of the water. The Victorian Water Supply
Department had recently (1889) separated
from the Mines Department, becoming an
independent agency with Stuart Murray as its
Chief Engineer.
By this time about 11 or so Castlemaine
sluicing companies purchased water from
the Coliban System at the rate of £2 1s 8d per
million gallons, which was similar to rates in
1878 (VCMHS 2015-561).
Sluicing at Vaughan and Red Hill/Welsh
Mount, however, had languished in the 1890s
and the Loddon Company race fell into disrepair.
It was taken over for a short time by Mr
Beckingsdale and re-registered as Water Right
No. 529 but declared void on 8 August 1890
(VPRS 6784/2/8). Although early maps clearly
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showed the intention of the Coliban scheme to
deliver water to Vaughan, the Fryers Channel
still terminated at Crocodile Reservoir with
smaller by-law races supplying Spring Gully and
gullies north of Fryerstown.
Local miner E.L. Williams urged the Water
Supply Department to extend the race from
Fryerstown to supply Vaughan and Guildford.
Water Department engineers argued that the
supply along the Fryers Channel was currently
limited by an inverted siphon at the railway
near Chewton. It currently supplied 4 million
gallons per day, of which 1 million gallons could
be sent down the extension and ¼ to ⅕ of this
could be sold to sluicers. At the current charge
this would not make the extension of the race
self-supporting (VPRS 3844/0/4). However,
£50 was allocated to fund a preliminary survey
and to investigate whether parts of the old
Loddon Race could be utilized. Engineer Stuart
Murray reported that by utilising parts of

Figure 20: Part of Miller brothers’ scheme to block
the old Loddon race south of Devil’s Gully Tunnel and
divert Coliban water into Rocky Gully.
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Figure 21: Coliban Fryers extension channel 1895.

the old Loddon Race that branched south of
the Devil’s Gully Tunnel the scheme could be
remunerative, but only if land owners (through
whose land the race passed) did not expect
compensation. Water would need to be sold
at ½d per 1000 gallons. Murray also stressed,
however, that it would be too expensive to
continue the water supply over the Loddon to
Guildford, much to Williams’s disappointment.
The Government exempted parts of the old
Loddon Race (now no longer flowing) from
mining (GG 14 September 1894). Tenders
were received for the works. Section 1 ran
from Crocodile Reservoir through Devil’s Gully
Tunnel, connecting with the western branch of
the old Loddon Race.
The works were divided into many subsections. Each section was about 1 mile in
length, to be worked by 10 local men – flumes
were not included in the tenders. Work was

almost complete on Section 1 by mid-1895
(MAM 18 February 1885) with only the section
south of Devil’s Gully to be cut. The Miller
Brothers submitted the cheapest tender for
this section. They proposed two schemes,
both of which blocked the north flowing
Loddon Race to allow the southern flowing
Coliban water into Rocky Gully. It could then be
connected via a short race to the west branch
of the old Loddon Race. Scheme 1, which was
chosen, proposed damming Rocky Gully (VPRS
3844/0/4). Ray Bradfield, in recalling Miller
Brothers’ scheme 1, described how a bank of
earth was thrown across Rocky Gully to divert
water into the race to Vaughan (Figure 20).
The outfall end of the tunnel held about 6–7
feet of water (VCMHS 2004-273). Thus finally
by mid-1895, some 30 years after it was first
promised, miners at Vaughan received Coliban
water (Figure 21). This was very timely, as the
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great Federation Drought of 1895–1902 was
about to strike. Ironically there was scarcely
any demand for water to begin with but within
two years a modest 2.5 million gallons per
week were being sold. The total sold between
August 1895 to October 1897 was 140 million
gallons for a total revenue of £196 15s 10d
(VPRS 3844/0/4). This equated to 1d per 3000
gallons, which was a little cheaper than 1878
costs. With the arrival of Coliban water many
miners were able to begin sluicing despite
drought conditions.
The arrival of water saw recently developed
methods introduced to extract gold from
previously worked ground and tailings, as well
as debris-choked creeks. Bucket-dredging and
jet elevator sluicing were soon introduced
to Fryerstown. Jet elevator sluicing had only
recently been introduced to the Beechworth
area from New Zealand by J.A. Cox, who
established a large plant at Yackandandah. He
then utilized the technology at Fryerstown. Cox
sluiced Spring Gully for many years until his
lease was purchased by the Victorian Dredging
Company (Hooper 1992:41). Verne Hooper, a
local miner and mining manager, recalls that
such sluicing in Spring Gully was only possible
when Coliban water arrived. The method was
very economical as little or no fuel or skilled
labour was required, and there was little expense
in the way of machinery or office management.
Hooper described his work as follows:
Purchased water from the Coliban was carried
around the hills by means of races to a high
point in the hills above some gully or area
to be worked. Here a pressure dam [locally
known as a poddy dam] was constructed. A
pipe, usually about 11 or 12 inches carried
the water to the working area. To start
operations a tail race would be constructed
at the lowest point in the gully. This tail race
would be covered over so that no gravel could
enter it when it was stacked over the top of
it. At the mouth of the tail race, a pump hole
would be sunk in the lowest point where you
wanted to work in the gully. It would be at
least 6 feet in diameter at the top, at least 6
feet deep, and about 4 feet at the bottom. A
wooden framework was built over this hole
and extended away over the tail-race to carry
steel sluice-boxes, with steel ripples fitted to
them to catch the gold. A pipe would be fitted
into these boxes and down the pump-hole.
The height of these boxes would be governed
by the amount of pressure you had from your
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pressure dam on the hill – usually 20–25 feet
high. (Hooper 1992:39)

Miners such as A.J. Cox and his son George;
Jimmy Miller and son Bert; and Edward William
Brown and son George were ground sluicing
and jet elevator sluicing in Spring Gully in the
early 1900s (Hooper 1992:37–8), as was James
Symes, who was about to revitalize the Loddon
Race.

Symes Phase 1900–1930: Muddy
Waters and Dirty Tactics
James Symes was a New Zealander keen to start
sluicing at Fryerstown using the technique of jet
elevator sluicing, newly introduced to Victoria.
Jet elevating was popular in New Zealand and
had been in use since the 1880s (Macarthur
2014:123). It was first implemented at Blue
Spur (Gabriel’s Gully) where the brothers Henry,
James and Mathew Symes had grown up and
worked. The oldest brother, Henry became
mayor of Alexandra (New Zealand) and was
involved with various bucket dredges in Otago.
The three brothers had interests in the New
Zealand Elevator Company at Harrietville in
Victoria, where they patented a new bucket
dredge system (pers. com. D. Hynes). James
Symes recognised the opportunity for dredging
around Castlemaine and is credited with
being one of the first (along with A. Endall) to
introduce the technique to the district (MAM 22
January 1909:2c).
Rather than use water from the Coliban
System, the brothers were quick to see
advantages in utilizing the old Loddon Race
(Figure 22). The race, which had already
had £12,500 pound spent on it, only needed
cleaning out and repairing and the cost of the
licence was cheaper than purchasing water.
In July 1901 they applied to take over the old
Loddon Race (WR No. 529) requesting an
extraordinary 15 million gallons of water on
the grounds that the flats were poor and large
amounts would need to be stored. This was at a
time when the Coliban System was only capable
of supplying 7 million gallons per day to Bendigo
and Castlemaine combined.
His application for 15 million gallons per day
for 15 years was approved in July 1902 and renumbered Water Right Licence No. 833. Symes
also held a small but strategic race (140 chains,
or 2.8 km) under a by-law (i.e. miner’s right WR
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Figure 22: Part of James
Symes’ application for the
old Loddon race (VPRS
6784/2/8).

Figure 23: WRL 833, by-law race 4/99 and Fryer’s Channel Extension c.1901.
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No 4/99) which extended from the end of WRL
833 at the northern end of the tunnel (Figure
23) and headed north-west toward his claim at
Churches Flat from whence he would work up
Long Gully.
James and Mathew Symes, in partnership
with William Augustus Twomey, had a lease at
Churches Flat on old Fryers Dredging Co land
(Figure 24). Symes spent 11 months cleaning
and repairing the race. He paid £36 per year for
his water right licence, employed a caretaker
for £109 per year and at intervals a gang of
men were employed to clear the race at a cost
of £50 per year. The total cost to operate the
race of WRL No. 833 was estimated to be about
£200 per year (VPRS 6784/2/8). Water was
brought to the claim by 20-inch (51 cm) pipes.
The fluming absorbed 3000 feet (914 m) of 26.5
inch (67 cm) pipes. The Mount Alexander Mail
reported:
A line of 20-inch pipes will run from the end
of the race to the plant, where they will have
over 200 ft of pressure. This pressure drives
all gravel and sluicing water up a pipe into
the boxes, which are 20 ft above the rock
bottom. Two elevators will be worked, one
as stated above, and the other midway down
the lease, which has an area of 130 acres. The
method of disposing of the tailings is exactly
similar to that adopted by the dredges, but
the advantage over the hydraulic sluicing

Figure 24: Symes’ and Twomey’s lease (BA 22
November 1902:3).
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system is very great when the cost of working
is considered. Only three men are regularly
employed per shift, one at the nozzle one at
the elevator, and one at the tail race, and a
few extra men are employed now and then
for the bottom. Three shifts will be worked at
each elevator, and it is estimated that 30 oz
per acre will pay, and they expect to sluice an
acre per month. The elevator can be shifted
from one position to another in two days,
which effects a big saving in time and money
when compared with the systems in vogue in
this district. They are assured of a constant
supply of free water, but in order to guard
against an exceptionally dry season a large
reservoir is being constructed at the head
of the race in which three months’ supply of
water will be stored. (MAM 7 April 1902:2f)

The enterprise was regarded as the greatest
mining feat by private enterprise in the district
(MAM 7 April 1902:2e). The two sluicing areas
employed 30–40 men and consumed about
7 million gallons of water per day at a cost of
about £5 per day (MAM 21 July 1906:2e).
Once Symes had resurrected the old north
flowing race, he presumably needed to remove
the bank across the race at Rocky Gully (placed
there previously by the Government to divert
Coliban water to Vaughan) and effectively
intercepted the southern flowing Coliban water
at the tunnel. Symes could thus also rely on
Coliban water when the Loddon failed in the
summer months (VPRS 6784/2/8). According
to Ray Bradfield, one of the last sluicers from
Fryerstown, the large tunnel acted as a ‘mixing
bowl’ and from it water could be distributed
south-west to Vaughan and north-west to Welsh
Hill (Red Hill, Irishtown area) along existing
Loddon Races. The outfall end of the tunnel held
about 6–7 feet of water (Bradfield unpublished
notes CHSI 2004 273).
Essentially this gave Symes a monopoly
over water from both the Loddon Race and the
Coliban System, impacting miners downstream
along the Loddon River and at Irishtown. Symes’
legal allowance of 15 million gallons from the
Loddon was excessive and the Miller family
(Joseph, Ferdinand, Alfred, Thomas and Fredrick
W. Miller) complained to the Minister of Mines
that Symes was diverting all the water from
the Loddon River. The Miller brothers acquired
water solely from the Loddon via Nolan’s and
Watson’s races for their operations in the bed of
the Loddon at Glenluce.
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Figure 25: Plan of gauge box provided by the Board of Works for Symes (VPRS 6784/2/8). Note the 15 million
gallons per day measurement.

Symes engaged a man to see that no Loddon
water escaped beyond his intake some 10 miles
upstream, unless there was a surplus which
was only available occasionally. This outraged
the Miller brothers who requested that Symes
be compelled to allow a certain amount (no
less than five sluice heads) to flow past their
intake and into the Loddon River. The race
was inspected by officials and found to be
only taking the water it was entitled to. They
estimated the carrying capacity of the race
was only 6 million gallons per day, and Symes
was in fact permitted in his water right licence
to divert up to 15 million gallons. They noted,
however, that no measuring gauge was installed
at the source of supply (intake) and Symes was
happy to install one provided he was given
plans on how to construct one (Figure 25). The
gauge box was installed at the point of diversion
at the source of the supply in early 1905.
Despite taking the matter to court in April 1904,
however, the Millers failed to prove their case
as they were not in legal possession of their
races, which were subsequently de-registered
(MAM 16 April 1904:2; BA 30 April 1904). The
tensions between Symes and the Miller brothers
continued to brew.
Mining prospects in Fryerstown were
improving by this time. J. Rowe, Inspector
of Mines for Castlemaine, reported that five
hydraulic sluicing plants and one bucket dredge
were in the Fryer’s Creek Division and there
appeared to be a prosperous future for this
class of mining (ARSMWS for the Year 1904:71).
Increasing demand for water for dredging
and sluicing operations around Fryerstown
prompted plans for the enlargement of the

Fryers Channel from a portion of the main race at
Elphinstone to Fryerstown, a distance of 5 miles
(8 km). The Bendigo Advertiser reported that
this would ‘not only meet the current needs but
enable an extension of these industries in the
area’ (BA 30 September 1905:5e). At this time
the Coliban System was capable of supplying 7
million gallons per day to Bendigo and district,
but by enlarging the siphon at Prestonvale it
was estimated that 18 million gallons (81.8 ML)
per day could be sent through the pipes (MAM
2 October 1905:2). The Miller Brothers took out
leases at Long Gully (adjacent to Symes’ lease),
Deadman’s Gully and Forty Foot Hill, but this
meant having to deal with Symes again – not for
Loddon water this time but Coliban water.
Symes had never sold water from his race
but at times he had given it away to sluicers and
puddlers when they were hard up for Coliban
water from the Government race. It appeared,
however, that personal tensions between
Symes and the Miller Brothers may have
influenced Symes’ decision to restrict the water
supply to the Millers who had been battling for
a year with Symes to get water to their claims
at Irishtown (Figure 26). Symes argued that
the Government would not allow them to sell
water. Government officials threatened Symes
that if he did not allow Miller Brothers to have
Government water through their race then all
Symes’ leases would be forfeited (MAM 21 July
1906). Eventually, in October 1904, the Minster
for Mines, Mr McLeod compelled Symes to
allow 2 million gallons per week from the Fryers
Coliban Channel to run on top of the water in
Symes’ by-law race 4/99 and the tunnel (VPRS
6784/2/8). The Board would maintain gauges
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Figure 26: Letter from the
Miller brothers to the Minister
for Mines Mr McLeod, 22 June
1904 (VPRS 6784/2/8).

to measure water both in and out of the tunnel,
while Symes was required to maintain the
tunnel and race.
This curious arrangement meant that in
effect Symes now officially controlled water
from the Loddon Race and the Fryers Channel,
much to the chagrin of other miners. Although
Symes could not sell Coliban water he did
control access to it. While Symes allowed the
Board to use his race free of charge, he was able
to charge miners for the right to have water
delivered to them in his race. For example,
in 1906 he charged M.C. Lee Suey, a market
gardener at Vaughan, one shilling rent for the
right to have the Coliban water (under control of
the State Rivers and Water Supply Department)
delivered via his race (VCMHS 2005-2587D).
Millers accused Symes Brothers of being like
‘dogs in the manger’ as they were causing poor
fossickers to starve for want of water (MAM 21
July 1906:2e). Just how much these accusations
against Symes were exaggerated is not clear,
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but clearly the two families were developing
what was to become a long standing rivalry. In
fact, Symes allowed many other miners access
to water, proving a boon for their lawyers, J.W.
M’Cay and W. Thwaites, who were required to
draw up multitudes of agreements between
Symes and other miners for access to water
along his race (VCMHS 2005-2587A-D, 2585A,
2567B).
With the promised guarantee of government
water (albeit via Symes’ race), the Miller
Brothers quickly amalgamated their sluicing
claims with Duncan R. Munroe (six claims and
65 acres in total) in Long Gully, Deadman’s Gully
and Forty Foot Hill. Using what appears to be
dirty tactics, however, they did little work on
the claims, blaming Symes for withholding
water. They were taken to court in July 1906,
accused of shepherding and preventing small
miners from taking up claims (MAM 21 July
1906:2e–f). A great deal of evidence concerning
water supply and the contours of the country
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was given on behalf of the defendants and a
number of important law points were raised
(MAM 4 August 1906). The court did not accept
their excuses, however, and their claims were
cancelled on the grounds of illegal possession
and not duly working the claims (MAM 18
August 1906:2e).
The Symes Brothers, on the other hand,
were prospering. The Mount Alexander Mail
divided the honour of being the first to bring
dredging to the area between James Symes and
A. Endall (MAM 22 January 1909:2). In addition
to their two large hydraulic sluicing plants
(one a pontoon gravel pump plant under the
name of Fryer’s Creek Dredging) they erected
a bucket dredge to work the top part of their
lease, through which Fryer’s Creek flows, ‘it
being considered that the ground is admirably
adapted for this mode of treatment’ (BA 16 July
1907:2).
Among several private dredging operations
now working in the area were Bartlett Ford
and his son John (in partnership with the
Miller brothers) who operated a dredging
plant with a centrifugal pump on Fryer’s Creek
at the junction of Golden Gully and Fryer’s
Creek (Deadman’s Flat) supplied by Coliban
water via Symes’ by-law race. Ford was a wellknown dredger in the region with plants in
Castlemaine and Campbells Creek. The Mount
Alexander Mail editorialised that ‘There will
soon be blood flowing in the race’ (MAM 12
December 1908).

In the hot dry summer of 1908–9, tensions
between the Symes, Millers and Ford boiled
over. The Bendigo Advertiser reported that
Symes’ water was cut off by a Government Water
Inspector and turned to supply Ford’s dredge.
Symes cleared the small weir obstruction and
insisted the Government slides be replaced
but it ended in a brawl with Inspector Cooper.
Cooper and Symes were never on good terms,
as Symes’ WR 833 ran through private property
owned by Cooper. After the race had fallen into
disuse in the 1890s, Cooper had illegally filled it
in on his property. Now, Symes allegedly called
Cooper vile names and threatened to shoot
him like a dog and knock his brains out but only
after Cooper picked up a rock to throw at him
(BA Saturday 12 December 1908:4b). Miller
and Ford were accused of instructing Cooper to
dam up Symes’ by-law race to divert water into
Ford’s dam (Figure 27). Symes’ solicitor pointed
out that ‘So long as Symes’ race is being used
to convey Coliban water for other consumers
trouble is inevitable’ (VPRS 6784/2/8).
Shortly after the conflict, the Minister of
Mines requested a proper gauge be affixed
immediately at Bartlett Ford’s take-off to ensure
he received only his proper quantity. The slides
at Ford’s Dam, in which were Government
gauges, were so fixed to allow Ford to purchase
water at the rate of 3 million gallons per week.
However, as the gauge higher up on the Coliban
branch only admitted 3 million gallons per week
this meant that supplying Ford with his entitled

Figure 27: Historical plan showing location of Symes’ and Fords’ dredges. The site of the conflict was near Ford’s
dam at the weir & slides VPRS 6784/2/8.
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amount in summer meant that Symes did not
receive enough (being further down the race)
and Symes was forced to close his No. 1 dredging
plant. Shortly after he closed his two hydraulic
sluicing plants, putting 50 miners out of work
(BA 17 March 1909:2, 16 April 1909:6). Whether
Symes actually needed to shut his plants is a
matter of contention. Known for his excitable
nature, the Bendigo Advertiser suggested it may
have been partly an act to force the Department
to act:
The Messrs. Symes Bros., dredge owners of
Fryerstown, feel so aggrieved at the manner
in which they have been treated by the officer
in charge of the local water supply that they
have for some time shut down their two
hydraulic dredges as well as their bucket
dredge, thus throwing some 50 miners and
engine drivers out of work. This means a great
deal in a small community like Fryerstown,
and it is to be hoped that the department will
have the matter rightly adjusted at once in
the interests of the miners thus thrown out of
employment and their families. (BA 16 April
1909:6)

Symes appealed to the Minister again in May
1909. On account of the trouble with Mr Ford
he stated that:
... we want to construct our own race so as to
stop a man like him from doing again what he
has succeeded in doing two months ago ... to
save his own miserable skin he is going around
the miners at Vaughan and telling them that
we will not let any water go through the
tunnel to anyone. (VPRS 6784/2/8)

According to Symes this was a gross
misrepresentation and Ford was using the same
tactics used by the Miller brothers five years
ago. Symes warned the department of the ‘low
down game Ford is playing’ (VPRS 6784/2/8).
The matter had become so vexing that
the Chairman of the State Rivers and Water
Supply Commission held an inquiry in the
Castlemaine courthouse to resolve the friction.
Chairman of the Commission was Elwood Mead
(1858–1936), an American engineer who later
returned to the United States and served as
Federal Commissioner for Reclamation in the
1920s (Worster 1985:182). The intractable
position was summarised in the view that ‘the
Government did not, but should, own the race’
(BA 7 June 1909:3b). The Commission advised
Ford that they would now only deliver water
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to Symes’ race and that Ford must arrange
with Symes to take it out. Ford appealed to
the Minister of Mines, claiming he had over
£1000 invested in dredging apparatus at Fryer’s
Creek and that two plants had been previously
obtaining water from the Commission under the
earlier arrangement from 1904 which compelled
Symes to allow Coliban water into the race.
Ford was unsuccessful in his appeal and
Symes maintained full control of his by-law
race and the Coliban water that ran on top of it.
The State Rivers and Water Supply Commission
declared the dispute settled in June 1909, stating
that it would not deliver any water except to
the terminus of its own race at Devil’s Gully
Tunnel (Figure 28), leaving intending buyers to
come to terms with Mr Symes (VPRS 6784/2/8).
Sums to be paid for water were determined
by the measurement made at the end of the
Coliban race. Symes then made additional
charges for delivery of the water, subsequently
delivering water to Bartlett Ford for 2s 6d per
million gallons. In the lengthy legal document
it is stated that ‘Ford will at no time directly or
indirectly attack, assail or challenge in any way
the exclusive title user right and dominion of
Symes of his race’ (VPRS 6784/2/8).
Symes was also making similar agreements
with others such as Joseph Greenwell of
Yapeen and the State Rivers and Water Supply
Commission. This curious agreement allowed
Symes to deliver Coliban water southward via a
pipe through the tunnel, constructed in such a
way as not to interfere with the northward flow
(VCMHS 2005-2587B).
Symes fortunes, however, were running their
course. Severe flooding in August 1909 caused
considerable damage to Symes’ two dredges
(BA August 1909:7) and again in February 1911
(BA February 1911:5). Symes stopped paying
the rent on the race and the Sludge Abatement
Board was also reproving him to comply with
orders (BA 14 February 1911:4; for further
discussion of sludge control, see Lawrence and
Davies 2014).
By 1911 the Loddon Race had fallen into
disrepair, the pump sluice plant was closed
down and the bucket dredge was not up to
the task (VPRS 6784/2/8). James was fed up
with the water rights débâcle and disposed
of his share to his brother Mathew and left
for Tingha in N.S.W. as general manager of
The Tingha Consolidated Tin Mining Company
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Figure 28: Detail of the Fryers channel terminus.

(Brown 1983:167). Here he devised a grand plan
to bring water to a number of tin mines, but it
was not until the 1920s that his plans came
to fruition (Dean and Dean nd). Years later he
was highly regarded and recognised as a ‘man
of vision, of action, and persuasion’ (SMH 14
November 1953:7). In Victoria, drought stuck
again in 1914. Mathew Symes continued sluicing
at Fryerstown and was visited by the Water
Commissioners on tour in August 1915, where
they viewed his large plant in operation, thus
suggesting that Symes still had enough water
to operate. The tour was intended to assess
the effect of raising the price of Coliban water
to sluicers from ⅓ of a penny per 1000 gallons
to 1d per 1000 gallons. Mathew Symes advised
the Commissioners that he had 20 years’ work
ahead but there was genuine concern that an
increase in water charges could put sluicers out
of business (MAM 28 August 1915:2d). In the
end the price of water did not go up.

The ensuing war years saw little mining
activity. Mathew Symes had maintained the
by-law race (4/99) for irrigating his homestead,
which could still be supplied by Coliban water.
A severe drought in 1923 saw widespread
restrictions on water for sluicing (The Argus
2 April 1923:4). Symes had given up sluicing
for a while but early in October 1923, finding
it difficult ‘to make a living on this pioneering
land stunt with a big family, and one cripple’
he returned to sluicing and old conflicts were
not far behind. Mathew Symes applied to
the SR&WSC to purchase Coliban water. The
Commission requested £15, being half the cost
of cleaning the race out. He also put in a drain
race and culvert through the road.
Just as Symes was about to commence
sluicing early in 1924, the Miller brothers reappeared, demanding the right to bring water
through Symes’ race. Symes had in fact given
them an agreement to use his race free of
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charge four years previously but they had not
taken up the offer. On advice from his solicitor,
Mathew Symes re-registered the by-law race
(4/99) to ‘secure it against attack’. Millers
objected the application but withdrew their
objection after an agreement of £1 per year
was settled on verbally and a contract drawn
up. Issues arose, however, over where the
contract was to be signed and Symes, annoyed
with the Miller brothers’ nonsense, decided
not to sign at all. Symes learned the following
week that the wealthy Dr Thompson and Dr
Kidd were in partnership with the Millers and
decided to increase the price to 10 shillings a
week. The Millers, who had begun constructing
dams and plant in preparation, organised two
mining inspectors to conciliate an agreement
on the ground at Millers’ plant. Mathew Symes
attended the meeting but felt immediate bias
from the inspectors who threatened to have
the race resumed. Symes then contacted the
Water Commission’s Chief Engineer, Mr Barry,
who agreed that 10 shillings a week was fair and
assured him that the Water Commission would
not interfere. Shortly after, Symes received a
letter from Mr Merrin, the Minister for Mines,
asking if he would sign an agreement to sell
water for 2s 6d a week for three years and let the
Water Commission control the water in the race.
Symes stuck by his earlier offer of 10 shillings
per week and was threatened that the race
would be resumed by the Mines Department
for miners generally. Worried by this and the
possibility that the Water Commission might
renege on their previous assurance and cut
the water off altogether, Symes panicked and
agreed to the previous terms but after more
‘humbugging’ by the Millers, he sought further
assurance from the Water Commission who
confirmed their support and gave assurances
that the water would not be cut off and that
his offer was fair. Mathew Symes decided not
to be pressured by threats from the Mining
Department and wrote directly to the Victorian
Premier, Mr Allen:
I know the Minister has the power to resume,
and I am not finding any fault with the law,
which is good and just, but great powers
mean great and grave responsibilities – as in
War time when the nation’s interests are at
stake or if there was a gold rush and there
were hundreds or dozens of men wanting
water and there was no other way of getting it
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than through this race, then would it be quite
justifiable and no doubt he would go about it
in the right way and give some compensation
– but to take the right from one party for
another, when they have had fair terms and for
no other reason than for defending one’s own
right I say unhesitatingly, and unflinchingly,
and without fear of consequences, that is
a great and grave injustice. (Letter from
Mathew Symes to the Hon the Premier 2 June
1925 VPRS 6784/2/8)

The Mining Department exercised their right to
revoke the race easement and in 1925 Symes’
water race 4/99 (re-registered as 7/24 in
1924) was taken from him and excepted from
occupation for mining purposes (GG 24 June
1925:2172), effectively allowing the Water
Commission to run water along it. Curiously,
part of a section of the race returned to Symes
two years later (GG 23 March 1927:1381).
According to the description, this part of the
race lay between the offtake (near the Roman
Catholic Church) from the main race and
Mathew Symes’ sluicing claim at Five Bob Gully.
It is not known how often the Department
revoked licenses, so it is not clear if this is
an unusual case. It may also be worth noting
that the Mines Act 1928 must have been in
preparation at this time.
Little is known of Mathew Symes’ activity in
the ensuing five years except that in 1926 he
purchased 133 acres at Fryerstown (Allotment
12 Sec 14). This was to be the first of many land
purchases in the area over the next 15 years,
totaling over 380 acres. He and other family
members returned to sluicing in the 1930s.

1930s Depression
Depression hit Victoria in 1930. The year closed
with the lowest gold yields on record and in
the Castlemaine district there were only 82
miners employed in alluvial mining and 35 in
quartz mining (Deptartment of Mines 1930).
Depression in secondary industries led to the
Government offering assistance to miners from
the Unemployment Relief Fund. Unemployed
men in parties of two or more were loaned
equipment, including a tent and fly, pick, shovel
and dish, a miners right, a Guide for Prospectors
(Baragwanath 1931) and in certain approved
cases, a railway pass to the selected district.
Small financial assistance was also given by the
Sustenance Department to those on relief. At
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Castlemaine many turned to the diggings and
tailings that had not been thoroughly worked in
the early days, especially around Chewton and
Fryerstown. A statewide mining revival ensued
and the industry settled into a stable but sober
condition over the decade. World gold prices
were relatively stable at around £7 an ounce
and the year 1936 saw the best gold yields since
1920.
Water, however, was still an issue at
Fryerstown, with the erratic Coliban supply
failing to meet demand. Mathew and David
Symes had mining claims in 1933 at Sullivan’s
Hill and Fifers Gully and dams at Sullivan’s
Gully, the Roman Catholic Church and Sullivan’s
Hill (VPRS 398, Units 25 and 27) and like many
Fryerstown miners, they repeatedly applied for
protection certificates which protected claims
from ‘jumpers’ for periods of up to three months
during periods of hardship (Baragwanath
1931:79), which in this case meant insufficient
water. So crucial was water that a deputation by
Mathew Symes and local miner Arthur Bradfield
to the Minister were prepared to offer £1000
toward improving storage facilities (The Age 6
June 1935:7b).
When water was available, sluicing caused
sludge issues. Miners at Fryerstown and
Glenluce were responsible for pollution in
the Loddon River downstream causing stock
not to drink the water. In the mid-1930s local
residents moved to form a Sludge Trust and
community sludge or slum dams were mooted
(The Argus 2 September 1937:6g). It is not
clear what came of this and it would appear
the Sludge Abatement Board were turning a
blind eye (The Argus 11 December 1936). Local
sluicers such as the Bradfields certainly fielded
many complaints about their contamination of
the Loddon River around Vaughan (Bradfield
1934–37) (Figure 29).
In this climate of depression and irregular
water supply the old water race was about
to be given a new lease of life. Miners in the
area had been long frustrated by the Coliban
supply which only supplied water to miners
when a surplus was available (orchard irrigation
received first priority) while miners at the end
of the Fryer’s Channel were often thwarted by
the diversion of water (probably illegally) from
the channel higher up. Arthur Bradfield noted
in his diary that he patrolled the Fryers Channel
up to Crocodile Reservoir and ‘found a lot of

Figure 29: Sluicing at Vaughan, 1936.

water being side-tracked’. In 1932 Bradfield
hired a 6-inch Improved Type Gravel Pump from
Thompsons Engineering & Pipe Company to
sluice in the Vaughan area.
In November 1933 Water Inspector Cooper
arranged to let the Bradfields have 2.5 million
gallons but shortly thereafter refused to sell
any more. Despite complaints and discussions
with the Mining Department and Water
Commission, Arthur Bradfield noted that
the position in 1935 was ‘no water and no
prospect either’ (Bradfield 1934–37). In April
1936 he gave evidence on water supply issues
to the Royal Commission on the Expediency
of Amending the Water Act 1928 and Other
Matters and emphasised the need for
additional storage as much water was going
to waste. It was not only Fryerstown that felt
the shortcomings of the Coliban System; in fact
the whole scheme was not meeting the needs
of Castlemaine and Bendigo. The Commission
concluded that the outstanding factor in the
whole Coliban System was the limitation of
supply (Royal Commission 1937:30). Sluicers
only received water after domestic and
irrigation needs were met. The Commissioners
reported that water was not available to
sluicers between March and August, and at
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other times only when there was excess. The
charge to sluicers was ⅓ of a penny per 1000
gallons. The report essentially left sluicers high
and dry and calls for more storage were noted
but were in fact not recommended (Royal
Commission 1937:31–2).
A few miners continued to eke out a living
sluicing the Red Knob and Butcher’s Gully
areas. Miners from the area included the
Bradfields, Millers, Symes, Walter (Hungry)
Williams, Hardwick and Spencer Horner. The
work journals of Arthur Bradfield (1934–1937)
provide valuable insight into the precarious
nature of sluicing and the continual struggle
in managing the diversion of water to where
it was needed. The constant battles with
water (lack of and too much, storage and
diversion) is a theme that pervades the
entries. The Bradfields diverted water from
various old races, spending much time
cleaning and repairing races dug by earlier
miners. The Loddon Race was by this time in
poor condition, reportedly running at only
50% efficiency (The Age 6 June 1935:7b). Rain
water was captured in small dams (including
Rocky Gully Dam), and the Coliban System
sometimes supplied additional water. In 1935
the Bradfields were still having trouble getting
Coliban water and were eager to secure water
to pipe across Grog Shop Gully to Red Knob.
The Water Department had cleaned out Devil’s
Gully Tunnel in January 1935 but, partly as a
result of much water being diverted illegally
upstream, no water reached the tunnel from
Crocodile Reservoir. In February 1935 Arthur
noted that the Coliban water had been ‘turned
on’ but supply remained limited.
Probably as a result of frustration with the
Coliban supply, Arthur Bradfield developed
plans to resurrect the old Loddon Race. On 16
July 1936, a deputation including Bradfield, S.
O’Day of the Fryerstown Progress Association
and O.C. Smith of the Castlemaine Sluicers
Association met the Ministers of Mines and
Water Supply to request funding for the
project. The deputation argued that if money
for reconditioning was made available, it would
save the Coliban from having to supply water
for sluicing. There were more than 20 plants in
Castlemaine currently held up for lack of Coliban
water. Reconditioning the race would provide
work for the 20–30 unemployed in Fryerstown
and permit more sluicing, in addition to that
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which was carried out under the Coliban system.
There were five small plants and four or five
larger plants currently lying idle; reconditioning
the race would give work to 25 plants at least.
Arthur Bradfield proposed hydraulic jet elevator
sluicing at Irishtown and the southern slopes
of Fryers Creek, replacing the fluming with
inverted siphons:
The majority of claims are owned by miners
who are strugglers. It is not a company’s field
... We are prepared to pay equal to Coliban
water rates which is about 30/- per million
gallons, and if we can get from this race say
500,000,000 gallons as a minimum per year
the present plant would use that much. (VPRS
6784/2/19)

It was estimated they could re-condition the
race for £1250 and pay back £150 per annum
working six months of the year. The Minister for
Mines (Mr Hogan) was concerned about sludge
although Bradfield assured him that this was not
going to be a problem. Throughout the mid to
late 1930s, however, many people downstream
complained about sluicers polluting the Loddon
River but the Sludge Abatement Board was
apparently apathetic. Provided the Water Supply
Commission had no objection to water being
taken from the Loddon, the scheme looked set
to go ahead (VPRS 6784/2/19).
Curiously, however, not everyone was
happy with the idea of resurrecting the old
race. T. Miller (of Glenluce and whose property
the race ran through) wrote to the Minister
of Mines suggesting that reconditioning
the old Loddon Race would be a waste of
money. Miller suggested instead that a race
surveyed by Mr Berry of the Water Supply
Department over 40 years ago on the western
side of the Loddon would serve much more
ground and give work to many more. Miller
urged the Department to look into this and
prepare a report but also requested that their
communication remain of a private nature
(Letter from Miller to Hogan 24 March 1936,
VPRS 6784/2/19). The following month an
application to construct the race surveyed 40
years ago was made (it is not clear by whom)
but the Mines Department was not able to
find the original survey and prepare a report
and suggested the race was unlikely to be
feasible as the gullies are narrow, settling
sludge would be a problem and water would
not be available for work (VPRS 6784/2/19).
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The Syndicate 1937–1963
In March 1937 a grant of £1500 was allocated
to the Mines Department to recondition the
Loddon-Fryers Channel (as it had now become
known). A syndicate was formed comprising
L.W. Ahearn, A.H. Bradfield, R.D. Lancaster, W.J.
McDonald and S. O’Day. The Syndicate agreed
to pay back the money by annual instalments
of not less than £150 including interest at the
rate of 4%. Symes’ old race WR No. 833 was reregistered as WR No. 1161 and the plan now
included Symes’ old by-law race (surveyed by
Amos in 1937) and a re-adjustment of volumes
from 15 million gallons to 3 million gallons
(Figure 30).
The syndicate requested to borrow or
purchase gauges:
We are installing standard size boxes and
concrete sills along the Irishtown race and
intend to keep up strict supervision over
the race, gauges etc. It will always be the
prerogative of the Commission to pass
water through the race to the consumers. It
is imperative that a standard gauge and box
be used, to ensure equitable distribution
and at the same time promote amicable
working conditions for the Bailiffs concerned.
We would require 1 million, ½ million and
¼ million gauges. (Letter from syndicate to
Water Commission 1937, CHSI 2000 483C)

Work commenced at the south end of Devil’s
Gully Tunnel on 24 May 1937. A team of
seven men (L. Ahearn, A. Dolan, A. Spencer, R.
Lancaster, Ray, George and Arthur Bradfield)
(Figure 31) began shoveling out leaves and
cutting grass and rushes in the race, clearing
6000 yards in the first six days. Some parts
were in excellent condition while other parts
required two men constantly on hoes cutting

Figure 31: Ray and Arthur Bradfield at Vaughan, 1936
(source: J. Lister).

out grass while the other five men followed
forking and shoveling out. A section near
Hopkins Road was full of willow trees, the largest
with a diameter of 6 feet and the race was full
of roots. The men also had to fill many rabbit
burrows. The clearing was completed in early
July 1937. Building the siphon bases (‘sets’),
preparing the slips and dipping the pipes with
bitumen occupied the next few months (Figure
32). At the head of the intake two siphons were
sunk into the bed of the river at 2 feet in depth
and protected with logs and large flat stones
and covered with stones and gravel (Bradfield

Figure 30: Detail from WR Licence Plan No. 1161 ‘Altered by Mr Baragwanath who stated that the supply of
15,000,000 gallons per diem impossible’ (VPRS 6784/2/19).
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Figure 32: Siphon 13, the second-longest along the route at 167 m.

Figure 33: LiDAR imagery showing the head of race and locations of flumes that were replaced
with siphons 1 and 2.
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1937; Figure 33). Fourteen inverted siphons
replaced the original timber fluming, most of
which had burnt out in bushfires. A singular
remaining piece of the original flume was used
in the construction of Slater Creek flume. The
longest siphon was 225 m at Boundary Creek,
the shortest a mere 10 m.
The siphons had 18-inch diameter pipe at
the top half and reducing piece of 16 inches
at the other end, ‘The reducing piece being
in the middle of the creek course ... Salters
Creek [siphon 10] is the end of the 18” pipes.
From there on downstream the pipes are 16’
(Bradfield 1937). A total of 3898 feet (1188 m)
of pipes were laid. The first water was turned
into the race on 21 September 1937 and it made
it as far as Hopkins. The next few weeks were
spent re-grading the race where necessary and
fixing small leaks.
The race was considered an asset to the
mining community. The syndicate supplied
water from the Loddon-Fryers Channel to 13
plants in the first three years (1938–1940),
during one of the worst droughts on record.
Four of these were Syndicate members
(Bradfield, O’Hearn, Saunders and Lancaster),
while the remainder were termed ‘outsiders’
(O’Donald, Lancaster and O’Day, Wright, Symes,
Willoughby, William and Poole, Williams, Smith
and Barrett). Total sales for the three years
was £559.13.0, with approximately one-third
of that from outsiders. Many of the miners
were on sustenance at this time and in scenes
reminiscent of an 1850s canvas towns, some
lived in hessian tents on the goldfields.
The Symes family now had to purchase
Loddon water (once so tightly controlled) from
the Syndicate. As they had abandoned the old
Loddon Race (WR 833) many years ago they had
no claim to it nor to their by-law race which had
been wrenched from them in 1926. Nevertheless
it made little difference to them now where the
water came from, as long as they got some.
The race, however, was not as successful as
first proposed. It did not supply over 20 plants
as envisioned and the war had its impact with
many local people enlisting, including Ray
and George Bradfield. In 1941 the syndicate
raised the charges of water delivered to its
members from 28/- per million gallons to 35/and for non-members from 28/- to 46/8 (VPRS
6784/2/19). Despite this, for the next few years
they were unable to make any repayments on

the capital. In 1945 the syndicate appealed to
the Minister of Mines for relief in paying their
debt as most miners were engaged in war work,
and interest was waived for the year. By 1951
the syndicate (five members) requested that
the unpaid balance of £1372 be waived on
the grounds that the race was an asset to the
mining community as a whole and that they
should not be required to bear the burden of
the cost of its reconditioning and subsequent
maintenance. The Chief Government Geologist
(W. Baragwanath) and the Chief Inspector of
Mines both agreed that the loan should be
written off, especially as the members had made
no more than a basic wage and were considered
hard-working men of good repute. The Mines
Department sympathetically described the loan
as no more than a sustenance payment, when
over £92,000 was paid to unemployed men
to enable them to engage in prospecting and
mining generally and in these cases repayment
of the money advanced was not required or
paid. It was therefore determined that the same
consideration should be made for this party and
the loan was waived.
With the loan waived and the race lease
about to end, the syndicate re-applied for the
Water Right Licence. It was re-registered as WR
No. 1214. Areas of Irishtown were subsequently
sluiced away and there are many archaeological
remains of this period in the area.
David Horner recalls his father sluicing in
Dan Smith’s Gully (see Figure 65, page 71).
A large dam, known locally as a ‘poddy dam’
was excavated by horse and bucket and this
created the head of pressure. A minimum of
12 m (40 feet) fall or head was required for
adequate pressure. At over 40 m (120 feet)
the pressure became too great to handle the
nozzle. Eighteen-inch pipes from the dam
narrowed into 11-inch, then 8-inch then into
a 3-inch nozzle. Sluicing started low in the
gully and advanced in stages up toward the
dam, each advance being called a paddock. A
paddock referred to the area of ground that
could be worked economically without having
to shift the boxes and pipelines and would
average about ½ acre (Hooper 1992:38). When
the paddock got too close to the dam and
there was not enough pressure for lack of fall,
a new dam had to be dug higher up (as can
be seen at Dan Smith’s Gully). At the lowest
or first paddock a tail race was constructed
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from old drums with the tops and bottoms cut
off and joined end to end. This created a long
pipe that served as a closed tail race which
prevented it from clogging from the sludge
and overburden. As sluicing progressed, the
race would be entirely buried and many old
tail races remain buried along gullies. The base
of the face was blasted with gelignite to bring
the face down. Gold was only found above the
reef, thus a large amount of non-auriferous
dirt had to be removed first.
Verne Hooper was a local miner who later
described the process (for more detail see pages
70–2). At the area to be worked the pipeline
had a V-joint to form two lines of water, each
with a large gate valve. One line was directed
to the nozzle, mounted on a swivel that could
be turned in any direction including up or down.
A tray with stones was fitted on the back of
the nozzle to give balance. When operated by
an expert it would wash all the clay out of the
gravel, then blow and wash it into the pump
hole. The large pump hole was dug at the lowest
point where you wanted to work the gully
(about 6 feet wide, 6 feet deep and 4 feet at the
bottom). A wooden framework was built over
this, and extended away over the tailings race to
carry steel sluice boxes, with steel ripples fitted.
The height of these boxes was determined by
the pressure from the poddy dam on the hill –
usually about 20–25 feet high. From the V-joint
a pipe was extended down the pump hole with
a jet turned upward into a pipe going to the
boxes. When the pump-hole was filled with
washed gravel, the valve was turned on and the
water would shoot up the pipe to the boxes,
taking all the gravel with it until the pump-hole
was empty. The coarse gold would settle down
below the jet in the pump-hole and the fine
gold would be carried into the boxes. Big rocks
had to be picked out and not allowed into the
pump-hole (Hooper 1992:38).
Some areas were ground sluiced using water
to run over a horse ploughed area. Miners raked
over the area with pitch forks (with bent tines).
Water was run over again and any visible gold
was picked up (pers. comm. D. Horner).
Dry years caused the Bradfield sluicing plant
to be idle in 1953. Slum dams had been built with
fair results expected while water was available
(Bannear 1993; MGJ September 1953:43,
45). The syndicate practically disbanded
and Raymond Bradfield remained the only
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Figure 34: Notice of application for a
Water Right Licence.

member to continue sluicing (Figure 34). Pipes
were reconditioned and dipped and sluicing
continued until 1958, but by 1962 the pipes
were rusting and were not considered worth
the effort to recover for resale. In a letter to the
Mining Department, Raymond signed the race’s
death warrant and with a palpable sense of loss
he indicated he would remove the inspection
plates along the siphons to prevent water
accumulating (VPRS 6784/2/8).
The race was officially declared void in 1963
(VPRS 6784/2/19) thus ending a long lifespan
of almost a century. Today the archaeological
evidence for this race is an evocative reminder
of the personal stories linked to this one mining
water system. Much of the race remains intact
and most of the inverted siphons constructed
by the syndicate remain in place. Many features
such as the poddy dams, small races and gauges
also remain intact.

4 | Fieldwork
Aims and Methods
Our archaeological survey of the Fryerstown
area had several aims, including:
- re-identifying archaeological sites on
the Heritage Inventory and noting their
condition, particularly as most sites were
recorded over 20 years ago;
- clarifying terminology used to describe
existing sites, and establish relationships
with water races;
- establishing the physical relationship
between the Fryers-Coliban Channel, the
Loddon Race and associated mining sites;
- identifying additional archaeological sites at
targeted locations; and
- recording any significant features identified,
in relation to the research aims.
Of particular interest was understanding
and identifying features associated with the
distribution of water from the Fryers-Coliban
Channel and Loddon Race to the Irishtown and
Vaughan areas.
We undertook surveys in 2015 on 13–14
March, 15 May, 4 September, and 2 December.
Our background research had identified the
historical locations of many water races and
water management features and the initial
reconnaissance survey identified locations
where such features were still present and
readily accessible. Subsequent survey in the
company of David Horner (former miner,
geologist and a descendant of Ray Bradfield) in
the Dan Smith’s Gully area provided valuable
information and interpretations of sites in the
area. Additional surveys undertaken by the
authors examined and recorded features along
Fryers Channel, Red Hill and along the Loddon
Race.
The nature and scale of many water
management features meant that the most
efficient way of recording was to record
waypoints and paths in Galileo or Avenza
PDF Maps in an iPad 3 and then map features
digitally after fieldwork in conjunction with
existing spatial data, aerial imagery, historical
geo-referenced maps and LiDAR imagery. The
iPad 3 GPS accuracy of +/- 5 m and elevation

data provided by DELWP (Spatial Data Mart)
were adequate for this task. The iPad platform
has proved valuable in the field for its ease of
use and capacity to present large scale georeferenced maps. In all locations reception
was good. The iPad 3 GPS uses ‘Assisted GPS
and GLONASS’ technology that has proved
reliable over the last three years of field testing
for locating and recording sites in a variety of
locations including forested and hilly locations.
The survey examined four main regions
(Figures 35 and 36):
- Devil’s Gully Tunnel/Adit (H7723-0301).
Access to this area was easy, via Irishtown
Track with the site extending underneath
this road.
- Red Hill Sites and Smith’s Gully. Access from
Vaughan-Chewton Road then along water
races through lightly timbered bushland. Not
all sites within this area were visited.
- Siphons 10 (H7723-0981), 11, 12, 13 and 14
associated with Loddon Race. Access along
Irishtown Track and Smuttas Track.
- Fryers Channel/Crocodile Reservoir. Access
via Crocodile Gully Reservoir along 4WD
roads north of Fryerstown.

Results
Each of the re-inspected sites are presented
in Table 5. The original site descriptions are
followed by observations from the field survey.
Survey re-inspected previously recorded sites in
the Fryerstown region. While some sites remain
unchanged, we have been able to identify
additional components of the Loddon Water
Race (H7723-1220) and update spatial data. A
new site, Fryers Channel and Extension, has been
identified and recorded as H7723-1248. The
survey revealed that many previously recorded
sites are in a relatively stable condition.

Red Hill Sites
H7723-0297 Red Hill Sluice Heads (Bannear Site
53.7) – At the heads of two deeply sluiced gullies
are two long earthen embankments linked to a
water race. Both embankments curve around a
hill slope forming dam-like features. The lower
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Figure 35: Survey results – Map 1.
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Figure 36: Survey results – Map 2.
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Heritage Inventory
Number

Location (GDA 94, MGA 55),
updated co-ordinates

Red Hill Sluice Head and
Dump of Sluicing Pipe

H7723-0709

Irishtown (Fryerstown)
253,311 / 5,885,484

Not visited due to time
constraints.

Red Hill Sluiced Hill

H7723-0710

Same as above

Not visited due to time
constraints.

Red Hill Sluice Head

H7723-0712

Irishtown (Fryerstown)
253,650 / 5,885,150

Re-inspected, updated coordinates provided to Heritage
Victoria.

Red Hill Sluice Heads

H7723-0713

Irishtown (Fryerstown)
245,011 / 5,884,984

Re-inspected, no change from
original recording.

Red Hill Dump of Sluicing
Pipe

H7723-0714

Irishtown (Fryerstown)
245,011 / 5,885,084

Re-inspected, no change from
original recording.

Sluiced Hill (Red Hill Sites)

H7723-0296

Irishtown (Fryerstown)
254,011 / 5,885,284

Re-inspected, no change from
original recording.

Red Hill Sluice Heads

H7723-0297

Irishtown (Fryerstown)
253,740 / 5,885,140

Re-inspected, updated coordinates provided to Heritage
Victoria.

Red Hill Sluicing Paddock

H7723-0298

Irishtown (Fryerstown)
253,811 / 5,884,984

Not visited due to time
constraints.

Red Knob (sluicing)

H7723-0300

Irishtown (Fryerstown)
253,111 / 5,884,184

Re-inspected, no change from
original recording.

River Loddon & Tributaries
Water Supply Co Adit
(Devil’s Gully Tunnel)

H7723-0301

Irishtown (Fryerstown)
255,011 / 5,883,884

Re-inspected, no change from
original recording.

River Loddon & Tributaries
Water Supply Co Flume
(Siphon 10)

H7723-0302

Glenluce
256,011 / 5,882,284

Re-inspected, no change from
original recording.

Loddon Water Race

H7723-1220

Swords Road
256,888 / 5,875,350

Re-visited and additional
components recorded.

Irishtown
253,983 / 5,883,649

Additional component of
H7723-1220 Loddon Race.
Information provided to
Heritage Victoria to update
H7723-1220.

Irishtown
255,021 / 5,884,020

Additional component of
H7723-1220 Loddon Race.
Information provided to
Heritage Victoria to update
H7723-1220.

Heritage Site Name

Dan Smiths Gully & Poddy
Dams

Junction with Fryers
Channel (including wooden
slide gauge)

H7723-1220

H7723-1220

Notes

Additional component of
H7723-1220 Loddon Race.
Information provided to
Heritage Victoria to update
H7723-1220.

Rocky Gully Dam

H7723-1220

Glenluce
254,917 / 5,883,649

Fryers Channel and
Extension

H7723-1248

257,524 / 5,889,380

Added to Heritage Inventory as
new site.

Fryers Channel Junction
with Poverty Gully Channel

H7723-1248

257,524 / 5,889,380

Component of Fryers Channel.

Crocodile Tunnel

H7723-1248

257,396 / 5,889,153

Component of Fryers Channel.

Crocodile Reservoir

H7723-1248

Fryerstown
256,722 / 5,887,847

Component of Fryers Channel.

Fryers Channel Extension

H7723-1248

Fryerstown
256,670 / 5,887,772

Component of Fryers Channel.

Table 5: Previously recorded sites re-inspected. Sites where original co-ordinates were over 100 m inaccurate
have been updated.
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embankment is about 100 m long, and its wall
stands about 1.5 m high. A sluice-head is located
at the mid-point of the embankment, which
directs water to the West. The sluice-head still
has its wooden valve, consisting of a set of legs
(bush timber) standing 3.8 m high (Bannear
1993:155).
The long earthen embankments referred
to above are dams used to create a head of
water, known locally as Poddy Dams (Figure
37). The ‘sluice head’ referred to by Bannear
describes the opening in the poddy dam for the
regulation of water flow. In this case it appears
to have a wooden lining but it most probably

held an iron pipe (Figure 38). Note that the
term ‘sluice head’ more commonly refers to a
measure of water that flowed through a gauge
box in 24 hours, measured in gallons (Smyth
1980:405).
The wooden valve structure is still in place
(Figure 39). This type of feature was commonly
used to regulate the water flow from the dam to
the hydraulic sluices for either ground sluicing
or jet elevator sluicing. A walkway (only the
frame remains) leads out to the pivoting arm
(not extant) whereby a wooden plug attached
to a rope could be raised or lowered into the
pipe opening.

Figure 37: Poddy Dam H7723-0297.

Figure 38: Pipe outlet in poddy dam
wall at H7723-0297.

Figure 39: Wooden valve structure
and outlet at H7723-0297.
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H7723-0712 Red Hill Sluice Head (Bannear
Site 53.8) – 60m E of Site 53.7 is a sluice head.
This building is located at the bottom of a hill
on which are located an open-cut and at least
one shaft. The 1m-thick earthen walls have both
outer and inner facings of stone. The structure
is oval in shape, measuring 7.5 m x 4.6 m. The
entrance appears to have been at the S end, and
the rear end has been washed away. Running
past the structure is a water race.

A branch of the Loddon Race feeds into this
structure (Figure 40). Despite its similarity to
the many stone abutments used to stabilise the
ends of inverted siphons further south along
the Loddon Race, this feature functioned as a
small holding/pumping dam. It held a pipe and
a pump at the bottom of it and was used to push
water over the hill to either Butcher’s Gully or
Poverty Gully. The walls taper from 1.5 m at the
bottom to 1 m at the top.

Figure 40: Stone abutment at
H7723-0712 – facing north.

H7723-0296 Sluiced Hill (Bannear Site 53.6)
– Located on the S side of the FryerstownCampbells Creek main road, and N of Red Hill.
Like the neighbouring Red Hill, Sullivan’s Hill has
largely been quarried and sluiced away. The
slopes on all sides have been sluiced and contain
a network of water channels and dams. Located
on the N side of a large excavation is a sluice head
consisting of a small section of stone and earth
wall through which pokes a section of galvanized
pipe (9” diameter). On the W side of the same
large excavation are some very deep, narrow

gutters. The longest of these is 80 cm wide and
has a maximum depth of 2.1 m. It runs 30 m W
to a gully. Thirty metres NW of the long gutter is
a stone cairn, situated on the line of the reef and
surrounded by numerous piles of stone. It has a
triangular base (sides 1.5 m long) and comes to
a point 1.1 m above the ground. Difficult to spot,
due to dense cover of coffee bush.
A large Poddy Dam is extant here with a
stone capping along the northern bank (Figure
41). The pipe was not extant, and the stone
cairn was not re-identified.

Figure 41: Poddy dam stone wall
at H7723-0296.
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H7723-0300 Red Knob (Bannear Site 53.15) –
On north side of Fryerstown-Vaughan road, just
before Vaughan, is the sluiced landmark known
as Red Knob (Figure 42). This resulted from

the sluicing activities of Ray Bradfield, in the
1940s. The poplar trees in the valley near Red
Knob were planted by Bradfield after he finished
sluicing of the area.

Figure 42: Red Knob H7723-0300.

Loddon Race Sites
H7723-1220 River Loddon and Tributaries
Water Supply Co Race (Bannear Site 54) –
Only a small section of race was inspected by
Bannear in 1993 and there is no description of
this race provided. Information on the Victorian
Heritage Database states that ‘Further
investigation is required to determine the full
extent and condition of the race. There are
however many races in the region, and it is not
likely to have archaeological potential’.
Contrary to this assertion, we have identified
five impressive, intact inverted siphons and
we believe at least five more intact siphons
remain along the southern sections of the
Loddon Company race. In addition, our survey
identified one wooden slide gauge, sections of
rock walling and it is likely other features occur
along its length.
The Loddon race was mapped using a
combination of historical water race licence
plans, LiDAR imagery and cadastral information
thus resulting in relatively accurate (+/- 5 m)
spatial data for this race in its entirety. The
locations of siphons (formerly 19th-century
flume crossings) were easily identified from the
LiDAR imagery and of 14 siphons known to have
been constructed in the 1930s, five (siphons
10–14) were identified (including No. 10 at

Salters Creek – H7723-0302). Time constraints
and difficult access prevented survey of other
siphons. Similarly, most of the race itself was
not surveyed due to logistical constraints and
difficult access. Small sections were surveyed
but the conditions were often rough, with
steep slopes, rocky ground and scrub (Figure
43). Siphons 10–14 are readily accessible by dry
weather vehicle tracks.
Elevation data for the first 20 km of race
indicates a relatively steady fall of 31 m over 20
km (Figure 44). The last five kilometres show a
very gentle gradient which has been suggested
was the result of human error causing too much
elevation loss during construction (Bradfield
cited in Bannear 1993:160).
The Loddon Race consists of 25 km of earthen
water race and the following components were
identified or re-identified during field survey:
- H7723-0301 River Loddon & Tributaries
Water Supply Adit [Devil’s Gully Tunnel]
- H7723-0302 River Loddon & Tributaries
Water Supply Co Flume [Siphon 10]
- Flume/Siphons (14 in total – only siphons
10–14 were surveyed)
- Wooden slide gauge
- Rocky Gully Diversion
- Rocky Gully Dam
- Junction with Fryers Channel
- Poddy dams and pipe outlets
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We provide further information about these
components to update existing information
on the Victorian Heritage Database regarding

site H7723-1220 (River Loddon and Tributaries
Water Supply Co Race).

Figure 43: Loddon race near Siphon 14.

Figure 44: Elevation profile of the Loddon Race showing locations of 14 gullies crossed originally by flumes.

H7723-0301 River Loddon and Tributaries
Water Supply Co Adit (Bannear Site 54.0) – The
tunnel is aligned north south and driven through
slate. It measures 1.1 m wide and approximately
130 m long. The tunnel is partly silted up and its
inside height is approximately 70 cm from silt to
tunnel roof.
We have called this site Devil’s Gully Tunnel.
It is better described as a tunnel rather than an
adit as it channelled water and was not part of
an underground mine (Figure 45). The tunnel
extends under Irishtown Road. Both entrances
are readily viewed but the southern entrance
is difficult to access. The tunnel enabled northflowing water from the Loddon River to reach
Red Hill sites, but also acted as a mixing bowl
and enabled south flowing Coliban water from
the Fryers race to reach Vaughan. At one stage
water was diverted southward via a pipe in
the tunnel, while Loddon water flowed north
through the tunnel. Survey and triangulation
revealed that the floor of the tunnel is 12 m
below the lowest point of the road above.
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Figure 45: Entrance to tunnel.
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H7723-0302 River Loddon and Tributaries
Water Supply Co Flume (Bannear Site 54.1)
– The Salter’s Creek flume and others that still
exist have been rebuilt on several occasions.
The ones now surviving were re-constructed
by Ray Bradfield and others in the 1940s. The
Slater’s Creek Flume crosses the creek on three
sets of wooden legs supporting the single
galvanised iron pipe about five meters above
the creek. The pipe is somewhat collapsed in
the centre of the span. The north abutment is
faced with rough bush stone and stands 1.4
m high, 3.5 m wide and 10 m long. The south
abutment is similar. The pipe has a diameter of
40 cm (16 inch) and is constructed from riveted
sheets in six foot sections. The sections are

bolted through lugs on the sides and sealed
with hessian. The pipe still bears tracings of its
tar coating.
The site is relatively intact and appears little
changed since the original recording, although
the wooden structure is in poor condition. This
siphon was the tenth siphon (from south to
north) along the Loddon Race (Figure 46). This is
the only siphon currently known to retain some
of the earlier timber structure – presumably
from the early 1900 period (Figures 47 and
48). Ray Bradfield described constructing the
siphons after the war. The top end of one lone
remaining leg was cut off to make a supporting
set. Some of the earlier bridging was 80–90
feet (24–27 m) high (Bannear 1993:161).

Figure 46: Siphon 10 H7723-0302 at Salters Creek.
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Figure 47: Siphon 10 H7723-0302. The thicker timber legs in the forefront were salvaged from the
earlier structure.

Figure 48: Siphon 10 H7723-0302 (Salters Creek).

Siphon 11 (Component of H7723-1220)
Siphon 11 is 119 m long and has a fall (head)
of 1.75 m (Figures 49, 50 and 51). Inverted
(U-shaped) siphons are an ancient technology
going back to at least the Roman era and work
on the principle that water will rise to its own
level. When water flows from an open channel
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into a pipe, however, there is a great increase
in contact area and thus friction. To keep the
water flowing, the terminal end of an inverted
siphon must be sited lower than the entrance,
so that in effect the siphon runs downhill. Using
a siphon thus means losing more height than an
open channel (Davies et al. in press).

4. Fieldwork

Figure 49: LiDAR imagery of
Siphon 11.

Figure 50: Siphon 11 facing
south.

Figure 51: Detail of Siphon
11 with open inspection
plate.
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Siphon 12 (Component of H7723-1220)

Siphon 13 (Component of H7723-1220)

Siphon 12 is 50 m long and has a fall (head) of
1.75 m (Figures 52 and 53).

Siphon 13 is 185 m long and has a fall of 1.25 m
(Figures 54, 55 and 56).

Figure 52: LiDAR image of Siphon 12.

Figure 53: Siphon 12, facing south toward the abutment.
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Figure 54: LiDAR image of
Siphon 13.

Figure 55: Siphon 13.

Figure 56: Detail of Siphon
13.
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Siphon 14 (Component of H7723-1220)
Siphon 14 is 130 m long and has a fall of 0.43 m (Figures 57, 58 and 59).

Figure 57: LiDAR image of
Siphon 14.

Figure 58: Siphon 14 elevated
on stacked stones.

Figure 59: Siphon 14 with
buttress at south end.
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Wooden Slide Gauge at Devil’s Gully
(Component of H7723-1220)
This gauge probably dates to the early 20th
century and was used to regulate Coliban and
Loddon water flows to the Red Hill area. It is
a rare surviving example of a simple wooden

gauge mechanism (Figure 60). The gauge may
have been used to measure sluice heads or to
simply stop/start water flow into the race. A
metal or wooden board fitted into the slot which
could be raised or lowered to allow a measured
flow.

Figure 60: Wooden slide gauge
on Loddon Race in Devil’s Gully,
facing south toward tunnel
(arrows indicate direction of
water flow).

Fryers Channel and Loddon Race
Junction (Component of H7723-1220)
This junction provided the means for Coliban
water to flow southward to Vaughan or
northward to Red Hill. The Coliban race met
with the Loddon race at a saddle and the
near flat elevation caused water to pool in
the Devil’s Gully Tunnel from whence it could
be directed north or south. A nearby, c 1860s
branch of the Loddon race running almost
parallel with the later Fryers Race also flows in

the opposite direction to supply Nuggety Gully
(Figure 61). Nearby is a wooden slide gauge
which regulated Loddon water flows to Red Hill.
Two chutes (small diversions) directed water
from the Fryers Channel into the Loddon Race,
probably to supplement Loddon Race supply to
Irishtown sites in the early 20th century. These
may well have been illegal diversions. This area
provides insights into the complicated hydraulic
engineering required to direct water to where it
was required.

Figure 61: Plan of the junction
of Fryers Channel and Loddon
Race.
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Rocky Gully Diversion (Component of
H7723-1220)
This inconspicuous diversion has been modified
over time by bike and pedestrian tracks. The
diversion allowed Coliban water to reach
Vaughan in the late 19th century. Ray Bradfield,
in recalling Miller Brothers’ scheme 1, described
how a bank of earth was thrown across Rocky
Gully to divert water into the race to Vaughan
(Figure 62). The outfall end of the tunnel held
about 6–7 feet of water (Bradfield unpublished
notes CHSI 2004 273).

Rocky Gully Dam (Component of
H7723-1220)
This small dam built across a gully is typical of
mining dams. It was constructed in 1895 by the
Miller Brothers and later reused by the Bradfield
family. It was washed away by floods several
times in the mid-20th century. The dam was
original fed by Coliban water but in the mid 20th
century the Syndicate diverted the Loddon Race
into Rocky Gully in order to reach Vaughan.

Dan Smith’s Gully Poddy Dams & Jet
Elevator Sluicing Site (Component of
H7723-1220)
Various poddy dams occur at the heads of gullies
in this area that provided a head of water for
hydraulic jet elevator sluicing. In some cases the
water was used for ground sluicing (Figure 63).
This technique was particularly suitable where
gold-bearing deposits were located too deep in
the gullies to be flushed into sluice boxes along
the ground: thus elevated sluice boxes were
required (Figure 64).
The poddy dam refilled overnight from the
head race to provide a head of water for the
next day’s sluicing. A minimum fall of 12 m was
required for an adequate head of pressure. At
more than 40 m head the pressure became too
great to handle the nozzle. Twelve-inch pipes
from the dam narrowed to 8 inches then into
a 3 inch nozzle. Sluicing started low in the gully
and advanced in stages (paddocks) toward the
dam. A paddock referred to the area of ground
that could be worked economically without
having to shift the boxes and pipelines. This
usually took about three to four weeks. As the
plant advanced toward the dam, the head of
pressure also decreased with the reducing fall
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Figure 62: Historical plan of the diversion of Coliban
water into Rocky Gully 1895 (VPRS 3844-0-4).

Figure 63: Sluicing at Butcher’s Gully, 1938.

4. Fieldwork

Figure 64: Profile of alluvial working at Dan Smith’s Gully.

of water, and in some cases a new dam had to
be dug at a higher elevation. This sequence is
clearly illustrated in Dan Smith’s Gully and Long
Gully.
The poddy dams (Dams 1 and 2) at Dan
Smith’s Gully were excavated by horse and

bucket by Ray Bradfield in the mid-20th century
(Figures 65 and 66). At the lowest paddock a
tail race to drain excess water was constructed
from old forty-four gallon drums with the tops
and bottoms cut off. This created a closed tail
race which prevented clogging from the sludge

Figure 65: Poddy dams at Dan
Smith’s Gully.

Figure 66: Detail at final paddock in
Dan Smith’s Gully.
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and overburden. As the sluicing progressed
the tail race would become entirely buried and
inspection shafts were required to allow for
maintenance.
The sluice boxes were 30 feet (10 m) long x 3
feet wide, raised on wooden trestles to a height
of 7–10 m, depending on the depth of ground
and water pressure (Figure 67). The fall of the
boxes was adjustable to provide a minimum fall
that did not allow the gravel or sand in the boxes
to set hard. The first 10 feet of box was packed
with rocks, followed by 10 feet of Venetian
ripples, then by 10 feet of Curley riffles (both
made of hoop iron). Underneath all was coir
matting. The matting was removed and washed
in a bath tub with the resultant sludge panned
off to obtain the gold.

Fryers Channel and Extension (H77231248)
Our preliminary research noted that the Fryers
Channel was not included on the Heritage
Inventory. This Channel was part of the Coliban
Scheme and was crucial in supplying water to
Fryerstown. It features impressive examples
of tunnelling, stone walling and contour
race construction. Several components of
this feature were surveyed and the race was
mapped using a combination of historical maps
and cadastral information. The race alignment

Figure 67: Jet elevator sluicing plant at Butcher’s
Gully in 1938.

was not surveyed due to time constraints and
difficult terrain. The following section describes
this channel (H7723-1248).

Figure 68: Fryers Channel (bottom left) junction with Poverty Gully Channel (arrows indicate flow direction).
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Figure 69: Gauge mechanism at junction of Fryers Channel and Poverty Gully Channel.

Fryers Channel and Extension is a 15
km open earthen channel with various
components. The components from north to
south are as follows:
- Junction with Poverty Gully GDA 94 MGA 55
– 257,524 / 5,889,380
- Crocodile Tunnel GDA 94 MGA 55 – 257,396
/ 5,889,153
- Crocodile Gully Reservoir GDA 94 MGA 55 –
256,722/ 5,887,847
- Fryers Channel extension 1894 GDA 94 MGA
55 – 256,670 / 5,887,772

Fryers Channel Junction with Poverty
Gully Channel (Component of H77231248)
The junction of Fryers Channel with Poverty
Gully represents an impressive example of a
contour race (Figure 68). Fryers Channel was
completed as far as Crocodile Reservoir in 1877
although its originally proposed route continued
to Vaughan. It involved several tunnels and
deep cuts. The metal gauge measures 12 inches
across. The metal plate (Figure 69) was raised
to allow a measured amount of water into the
channel.

Fryers Channel Crocodile Tunnel
(Component of H7723-1248)
The opening of the tunnel was eagerly awaited
as it meant water from the Coliban System
would finally reach Fryerstown. The Mount
Alexander Mail reported on the event in 1877
(MAM April 23 1877:2, 27 April 1877). The
tunnel is 930 feet long (280 m) and cut through
solid sandstone (Figure 70). It is 6 feet (1.8 m)
high and 4 feet (1.2 m) wide. The fall is about
10 feet (3 m) per mile (1.6 km) while in the
approaches the fall is only four feet per mile.
The tunnel took six months to dig, contracted
to George Cooper at a cost of £4100. The
tunnel has two shafts cut into it. The cutting at
the outlet is 12 chains (240 m) long and over
30 feet deep, sunk through sandstone and
slate. Near the completion of construction the
drives from each end met within a foot of each
other and a celebratory opening was carried
out in which several dignitaries fired the
blasts which joined the tunnel and christened
it Crocodile Tunnel. Daylight could be seen
from either end. The construction was highly
praised in the Mount Alexander Mail (MAM 27
April 1877:3).
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Figure 70: Entrance of Fryers Channel Crocodile Tunnel.

Crocodile Gully Reservoir (Component
of H7723-1248)
Crocodile Gully Reservoir represents an early
attempt by the Victorian Government to
provide water for the goldfields. Fifty thousand
pounds was made available in 1860 for the
construction of reservoirs on goldfields. Surveys
were hastily undertaken and more than 35
reservoirs were constructed very quickly but
often to poor standards (e.g. Dicker’s Mining
Record 1863:112). Some were managed by
local authorities and others by the government.
Fryerstown obtained two reservoirs: Spring
Gully and Crocodile Gully (7 million gallons and
5,407,462 gallons respectively), each covering
about three acres (Smyth 1980:550). At an
estimated cost of around £760, Crocodile Gully
was one of the smaller goldfield reservoirs
(Figure 71).

Fryers Channel Extension (Component
of H7723-1248)
The Fryers Channel Extension was constructed
in 1895 at the urging of sluicers at Fryerstown
and Vaughan. Local miner E.L. Williams
urged the Water Department to extend the
race from Fryerstown to supply Vaughan
and Guildford. Water Department engineers
argued that the supply along the Fryers
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Channel was currently limited by an inverted
siphon at the railway near Chewton. At the
time it supplied 4 million gallons per day, of
which 1 million gallons could be sent down
the extension and ¼ to ⅕ of this could be sold
to sluicers; at the current charge this would
not make the extension of the race financially
self-supporting (VPRS 3844/0/4). However,
£50 was allocated to fund a preliminary
survey and to investigate whether parts of the
old Loddon Race could be utilized. Engineer
Stuart Murray reported that by utilising parts
of the old Loddon Race that branched south of
the Devil’s Gully Tunnel the scheme could be
remunerative, but only if land owners (through
whose land the race passed) did not expect
compensation. Water would need to be sold
at ½d per 1000 gallons. Murray also stressed,
however, that it would be too expensive to
continue the water supply over the Loddon to
Guildford, much to Williams’ disappointment.
The Government exempted parts of the old
Loddon Race (now no longer flowing) from
mining (GG 14 September 1894) and tenders
were invited for the works. Section 1 ran from
Crocodile Reservoir through Devil’s Gully
Tunnel, connecting with the western branch
of the old Loddon Race (Figure 72).
Section 1 was divided into many subsections, each of which was about 1 mile in
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Figure 71: Crocodile Reservoir.

length and worked by 10 local men. Flumes
were not included in the tenders. Work was
almost complete on Section 1 by mid 1895
(MAM 18 February 1885) with only the section
south of Devil’s Gully to be cut. The Miller
Brothers submitted the cheapest tender for this

section. They proposed two schemes, both of
which blocked the north flowing Loddon Race
to allow the southern flowing Coliban water into
Rocky Gully. Via a short race it could then be
connected to the west branch of the old Loddon
Race. Scheme 1, which was chosen, proposed

Figure 72: Fryers Channel near Chewton.
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Figure 73: Coliban Fryers Channel extension 1895.

damming Rocky Gully (VPRS 3844/0/4). Ray
Bradfield, in recalling Miller Brothers’ scheme
1, described how a bank of earth was thrown
across Rocky Gully to divert water into the race
to Vaughan. The outfall end of the tunnel held
about 6–7 feet of water (Bradfield 1934–37).
Thus by mid 1895, Vaughan miners finally got
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Coliban water, some 30 years after it was first
promised (Figure 73). The extension is an
open contour channel about 13 km long and
passes mainly through State Forest and some
private property. Some sections of the channel
are within the Castlemaine Diggings National
Heritage Park.

5 | Discussion
The Loddon Company water race system
provides an important case study exemplifying
the challenges of managing water for alluvial
gold mining over a period spanning almost 100
years. Despite an often confusing documentary
record and the complexities of interpreting the
physical relationships between Coliban and
Loddon water supplies, once mapped in detail
it has been possible to make sense of the long
history of this race and the water supply to
Fryerstown and Vaughan. Our research on the
Loddon Company race extends and amplifies
our previous work into water management at
Creswick and Beechworth, which has illustrated
the complexities of the water privileges/permit/
licence system in the 1850s and 1860s (Davies
and Lawrence 2014b; Davies et al. 2016a). In
this chapter we discuss a range of issues arising
from our research at Fryerstown and how these
inform the wider problem of water supply in
Gold Rush Victoria.
Our
previous
research
on
water
management at Creswick and Beechworth has
revealed the important role played by private
investors in supplying water to mining areas.
In some cases these individuals became water
merchants, controlling and selling water to
other miners for profit (Davies et al. 2015b). At
Castlemaine, however, various factors limited
private investment in water schemes. These
included social resistance to large companies,
physical and thus economic challenges in
constructing races to the area, and the gradual
extension of water supply from the Coliban
system. Few private schemes thus eventuated
at Castlemaine. The Loddon River and
Tributaries Water Supply Company scheme was
the main private provider of water for sluicing
operations.
A small number of private water networks
were, however, built around Fryerstown in the
19th century. These included Samuel Hazlett’s
race from Specimen Hill to Church’s Flat at
Fryerstown, construction of which began in
1882 and continued in use, off and on, until at
least the 1930s (H7723-0353). Built with a fall
of eight feet per mile, the race included dams
at gullies which had the benefit of adding

extra water capacity to the system (Bannear
1993:322). Earlier, in the 1870s, James Nolan
and Co were reported as running a small water
race contouring from Middleton’s Creek near
Glenluce to Vaughan and Tarilta (Bannear
1993:327; H7723-0356). James Hunt’s race
was also built in the 1870s and extended
from Mt Franklin to the Sebastapol Diggings
at Vaughan (Bannear 1993:329; H77230357). Hunt’s water right licence (No. 325)
entitled him to divert 2,288,000 gallons of
water per day (MSV 1885:54). Moyle’s water
race (H7723-0355) dates from 1873 and is
located at Vaughan. Apart from James Hunt
and the Loddon Company, however, water
right licences for these networks have not
been identified and thus they may have been
constructed and operated under local by-laws
for miner’s rights.
The Coliban System of Waterworks was
first proposed in the 1850s to supply water
to Castlemaine and Bendigo. The Victorian
Government invited formal plans for the
scheme in 1862, based on conveying water from
the Coliban River northward to the goldfields.
A number of miners and engineers with
knowledge of the local hydrology submitted
proposals and contributed to the scheme,
including Edward Wardle, John H. Reilly and
George C. Darbyshire but their contributions
have often been ignored by historians. The
winning plan of engineer Joseph Brady involved
construction of a large dam at Malmsbury and
running the water by gravity along 102 km of
open channel to Bendigo, with a diversion along
the way to Castlemaine. The plan also required
a series of tunnels, siphons, flumes, baffles and
other features. At the time, the Coliban System
was one of colonial Australia’s most ambitious
water projects (Russell 2009).
The Coliban and Loddon systems drew the
energy and expertise of significant individuals.
Edward Wardle, for example, fought for many
years to be recognised as the originator of
the Coliban scheme but without success
(Select Committee 1864–65:1–8). He did,
however, instigate the Loddon Race in 1866 in
partnership with Mark Amos, to far less acclaim
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(Davies et al. 2016b), almost a decade after
his pioneering work constructing races on the
Daylesford goldfield (Dicker’s Mining Record
1863:177). John Henry Reilly was another highly
experienced miner with Californian experience
who submitted plans for the Coliban scheme
and defended them before parliamentary
inquiries (e.g. Select Committee 1864–65) but
his contribution was largely overlooked and he
moved his attention to developing water supply
systems at Heathcote later in the 1860s (Davies
et al. 2016a). George Christian Darbyshire was
a distinguished railway engineer who began his
career in England working for Sir John Rennie,
Charles Vignoles and George Stephenson. He
arrived in Melbourne in 1853 and began work
as a District Surveyor at Williamstown, before
his appointment as Engineer-in-Chief to the
Railways Board in 1856. In the 1870s he also
undertook surveys ‘upon projected water
supply schemes for mining and other purposes’,
which included supervision of works by the
Loddon Company (The Argus 1 August 1870:7b;
Table Talk 9 December 1892:11). James Symes
became highly respected during his 15 years
at Castlemaine and he went on to develop
significant mining water systems in New South
Wales.
The Loddon Company race system also
reveals the very tight economic margins under
which miners often operated. Private and
Government schemes often charged high rates
for water. By the 1880s many miners only eked
out a living as gold yields declined and the
cost of water could be the difference between
continuing mining or shifting to making a living
off the land or even moving from the community
to pursue work elsewhere. Water from the
Coliban system was not necessarily a cheap
alternative. In 1878 Coliban water cost ½d per
1000 gallons – slightly more than the Loddon
Company charged. Interestingly, the charges
for different water users was quite varied: for
example in 1878 water for quartz mining cost
eight times more than water from sluicing
purposes (MSR December 1878:32). The price
remained stable into the 1890s but dropped to
⅓d per 1000 gallons by the early 20th century.
In need of revenue, the State Rivers and Water
Supply Commission investigated the revenue
implications for raising water charges to sluicers
in 1915. It found that increasing the cost of
Coliban water from ⅓d per 1000 gallons to one
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penny per 1000 gallons was likely to send many
broke (MAM 28 August 1915:2d) and the price
of water for sluicing stayed stable for many
decades.
Margins were also tight for the Government
and the cost of building races was weighed
carefully against the revenue it could obtain. So
tight was the margin to build the Fryers Channel
extension that it could only be contemplated if
the price of water stayed at around ½d per 1000
gallons and if land owners (through whose land
the race passed) did not expect compensation.
The race was constructed, water prices fell and
it is unlikely the race recovered costs.
Tight margins combined with drought
also played a factor in quarrels between
water users. Low summer flows often led to
arguments and physical assaults, but tensions
dissipated over winter. The main beneficiaries
of all this conflict were local lawyers, J.W.
M’Cay and W. Thwaites, who were engaged to
draw up numerous water use agreements and
represent the various protagonists in frequent
court proceedings.
The Coliban system ultimately failed sluicers
around Fryerstown due to the erratic supply of
water it provided. Water flows were not reliable
and storages did not hold enough water to
supply all the varied users of Castlemaine and
Bendigo, and those at the end of the Fryers
Channel often lost water to illegal diversions
further up the network. Sluicers only received
water after domestic and irrigation needs were
met (Royal Commission 1937:31). What had
started as a scheme to supply miners ended up
failing them.
Nevertheless, the relationship between the
Loddon Company race and the Fryers Channel
provides a prism through which to examine the
interaction between public and private water
supply schemes as well as relations between
the Victorian Water Supply Department and the
Department of Mines. A key issue illustrated
in this case study has been the complexity of
managing public water that flowed through
private mining races. This was complicated by
the unstable political administration of water
and mining around the turn of the century.
The Victorian Water Supply Department split
from the Mines Department in 1889 but reamalgamated in 1895 to form the Department
of Mines and Water Supply, coinciding with
the beginning of the ‘Federation Drought’ of
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1895–1902. The new Department, in which
the Victorian Water Supply Department (under
Chief Engineer Stuart Murray) continued to
operate as a sub-department, was responsible
for management of rural water supply, including
the provision of water for mining, manufacturing
and industrial uses, domestic and stock supply
and irrigation. Recognition gradually emerged
of the need for a single more powerful and
independent co-ordinating authority to manage
the State’s water resources. Inadequate water
conservation, fragmented control, insufficient
charges and irregular revenue had led to the
failure of many local water Trusts. The State
Rivers and Water Supply Commission was
established by the Water Act 1905 and the
first three Commissioners were appointed in
May 1906: Stuart Murray, George Janson and
William Cattanach (GG 16 May 1906). From
1906 to 1909 the State Rivers and Water Supply
Commission gradually assumed statutory
and operational responsibility for all matters
relating to rural water supply and in 1909 the
Department of Mines and Water Supply was
abolished.
The
Mines
Department
retained
responsibility for a range of activities,
including:
- regulating and licensing mining activity;
- superintendence of the activities of Mining
Surveyors, Registrars, Wardens and Mining
Boards;
- investigating the State’s geological structure,
mineral wealth and underground water
resources;
- developing the mining industry;
- supervising the safe working of mines,
machinery and quarries; and
- regulating sludge and other waste products
until the establishment of the Sludge
Abatement Board in 1904.
The Sludge Abatement Board was constituted
on 6 February 1905 by Order-in-Council in
accordance with section 60 of the Mines Act
(Amendment) 1904. The Board regulated
the disposal of sludge, sand and debris from
alluvial and lode mining in Victoria in order to
prevent pollution or damage to watercourses
including rivers, streams, lakes and reservoirs,
and agricultural and grazing lands. This was
largely in response to the enormous and
extensive pollution caused by a mining industry
accustomed to disposing its waste products

by flushing them into local waterways. The
problem was exacerbated by the growth and
development of settlements in mining districts
that used the same drainage systems for their
sewerage and excess water disposal, and the
alienation of lands downstream from mining
areas for purposes other than mining such as
agriculture and grazing (Lawrence and Davies
2014).
The Sludge Abatement Board consisted
of three members, the first appointments
to which reflected the various departments
involved with the problems associated with
mining sludge – namely, the Lands Department
(Surveyor-General J.M. Reed), the Water Supply
Department (Engineer T. Murray), and the
Mines Department (Engineer D.B. Sellars). J.M.
Reed soon resigned and was replaced by J.M.
Coane in October 1905.
Duties of the Board included investigating
claims of pollution or damage caused by mining
sludge or debris; issuing orders to persons
directing operations causing damage to carry
out the directions of the Board regarding
their prevention; reporting to the Minister the
findings of the Board; making recommendations
regarding the application for mining leases in
areas affected or likely to be affected by mining
debris or sludge; and prosecuting offenders.
Reports to the Minister of Mines in 1906
and 1907 revealed the necessity for close
supervision and further legislation in order to
provide the Board with the power to enforce
its recommendations, especially in the mining
areas of Bendigo and Ballarat. Local discussions
and personal inspections of affected areas
revealed a need for more information regarding
appropriate mining practices, drainage
facilities and likely causes of damage to be
made publicly available. Long-term ongoing
deposition of sludge and debris into waterways
had entrenched in the minds of mining
companies the belief that it was their right
to dispose of sludge and mining debris in this
manner. New legislation, which incorporated
recommendations made by the Board, came
into operation on 23 December 1907.
The Mines Act 1907 extended the duties and
powers of the Sludge Abatement Board and
specified the various offences and penalties
that could be incurred in relation to sludge
abatement. The legislation provided the Board
with the legal power to prosecute those who
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disobeyed orders of the Board. It also created
Sludge Abatement Trusts to oversee sludge
abatement in specific areas. Sludge Abatement
Trusts had the powers and duties of the Sludge
Abatement Board, except that they reported
to the Board instead of reporting to the
Minister, and could not make recommendations
regarding mining lease applications. The first
two Sludge Abatement Trusts created were
to oversee the mining areas of Bendigo and
Ballarat. Sludge Abatement Trusts were given
the power to make by-laws to regulate matters
relating to sludge abatement in their district and
to obtain revenue by making and levying sludge
abatement charges. Once an area was overseen
by a Sludge Abatement Trust, it ceased to be
within the jurisdiction of the Sludge Abatement
Board. An enquiry in 1914 found that successful
legal proceedings against sluicers for sludge
pollution tended to only result in trifling fines
(Dredging and Sluicing Inquiry Board 1914). The
inquiry concluded (amongst other things) that
the benefits to the communities of local small
scale sluicing plants such as those at Fryerstown
outweighed some of the environmental issues.
This possibly explains the apathy shown by the
Sludge Abatement Board in the 1930s toward
regulating sluicers at Vaughan. Local residents
attempted to form a Sludge Abatement Trust
but it is not clear how successful this was.
The Mines Act 1958 consolidated earlier
legislation relating to the regulation and
education of the mining industry in relation to
sludge abatement. This lessened the need for
a Board to oversee the management of sludge
abatement as it became a smaller problem.
The Sludge Abatement Board was abolished
in 1983 when its functions were transferred
to the Minister by the Mines (Amendment) Act
1983.
The main responsibilities of the State
Rivers and Water Supply Commission were to
provide advice about rural water resources and
management to the Minister, landowners, and
client groups; surveying, gauging and reporting
on surface water resources investigation;
construction and management of water supply
and drainage schemes for domestic, stock,
industry and irrigation purposes; oversight
of local water, irrigation, sewerage, drainage
and river improvement authorities; flood plain
management, flood protection and reclamation
schemes; river improvements, stream
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management and conservation; salinity and
water quality control utilisation; conservation
of underground water resources; and licensing
of diversion of surface and underground
waters.
In the case of the Symes brothers, the State
Rivers and Water Supply Commission had no
jurisdiction over a small by-law race through
which it needed to run water in order to
supply other miners and it appears the Mines
Department was reluctant to exercise their
right to revoke the water right for the benefit
of others. Instead miners had to come to terms
with Symes in order to get Coliban water – a
very odd situation indeed. It was not until the
same problem re-emerged 15 years later that
the Mines Department decided to act and
resume the race for the benefit of all miners. It
is not known how often the Mines Department
exercised this right and if indeed this was an
unusual case.

Jet Elevator Technology
James Symes and his brothers Mathew and
Henry were among the first miners to introduce
jet elevator sluicing technology to Victoria.
Although it may have originated in America
(Macarthur 2014:142), the method had been
developed in Otago, New Zealand in 1878
where the Symes family grew up and mined. The
technology was utilized when site elevations
did not allow adequate fall for sluice boxes
and draining of tailings or when the ground to
be treated was very low or below stream level.
Jet elevators employed the Venturi hydraulic
principle, where water discharged under
pressure through a pipe into a specially shaped
opening (a Venturi) created a powerful suction
effect. This lifted water and gold-bearing gravels
up a large pipe onto elevated sluice boxes where
the gold could be recovered. The technique was
utilized at Yackandandah, where substantial
archaeological remains are preserved at the
Yackandandah Creek Jet Elevator Sluicing Works
(H8225-0074) but it was also very commonly
employed at Castlemaine (see further
descriptions in Glossary).
An indication of the scale of washdirt that
could be processed by jet elevator sluicing
derives from Cox’s works at Moonlight Flat in
1915. Water was supplied from two dams each
holding 1 million gallons and a third ‘natural
catchment dam’ that held 500,000 gallons. The
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plant lifted 16 cubic yards more than 20 feet up
to the amalgamating tables in 12 minutes using
a 3-inch jet (MAM 28 August 1915:2d). This
was the equivalent of 640 cubic yards per day
or 128,000 cubic yards in a working year of 200
days.

GIS Technology
Technology such as iPad, GIS and LiDAR has
significantly enhanced our ability to map and
interpret these complex mining and hydrological
landscapes. Documentary records from the 19th
and early 20th century contain many references
to measurements in obsolete terms such as
chains, miles and links. GIS software (MapInfo)
converts these measurements and facilitates
‘map truthing’ of many historical text references
to the locations of features. The ability to georeference old maps is also invaluable and enables
modern data and maps to be overlaid. Viewing
geo-referenced images with the iPad in the field
using software such as Avenza PDF Maps greatly
assists identification of features on the ground,
resulting in targeted and efficient field work. The
hydrology (i.e. direction of water flow) at the
junction of the Coliban-Fryers Channel and the
Loddon Race would have been time consuming
to establish on the ground using conventional
surveying techniques, but mapping of the area
using GPS Galileo Application for iPad and
subsequent importation into MapInfo GIS with
contour elevation data quickly revealed the
direction of water flows. The iPad GPS accuracy
of +/- 5 m, combined with digital elevation data
available from the Department of Environment,
Lands, Water and Planning (http://services.land.

vic.gov.au/SpatialDatamart/) were adequate
for this task. The higher resolution accuracy
available in LiDAR would have been particularly
useful for finer analysis of the hydrology around
Irishtown, but data were not available for this
particular area.
The course of the Loddon Race is clearly
visible on LiDAR imagery, as was the location
of previous flume crossings. Even early
shallow races, now partially filled with debris
approximately 30 cm deep x 40 cm wide,
were detectable on LiDAR imagery. Thus georeferenced LiDAR imagery on a field device such
as an iPAD provides a powerful survey tool.
There is also further potential for examining the
extent of hydraulic sluicing, soil removal and the
downstream effects using LiDAR data as wider
spatial coverages become available.

Tourism and Education Potential
Several impressive features occur along the
route of the Fryers Channel and Loddon Race.
These include tunnels, siphons, lined contour
races and a reservoir, along with extensive
evidence of heavily sluiced gullies. The
opportunity exists to incorporate these features
into existing tourist trails in the area. The
Castlemaine Dry Diggings Track crosses the race
twice near Irishtown and the Red Hill sites and
by a short 1.5 km diversion following the race
eastward, Devil’s Gully Tunnel can be reached.
In addition to mining history, the Devil’s Gully
Tunnel area is also compelling for its complex
and subtle hydrology and could be utilized as
a fieldwork location for students of geography
and surveying.
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6 | Cultural Heritage Significance
Evaluating cultural heritage significance is an
important aspect of archaeological survey.
Assessments of significance are central to
the formulation of effective management
strategies for cultural heritage places. This
applies particularly to sites recommended for
nomination to the Victorian Heritage Register
and Heritage Overlay.
Cultural heritage significance is typically
assessed according to the Australian ICOMOS
Burra Charter. It defines five main categories:
- Historical significance,
- Scientific significance,
- Aesthetic significance,
- Social significance, and
- Spiritual significance.
Drawing on the above criteria, Heritage
Victoria defines eight criteria against which
the cultural heritage significance of a place or
landscape in Victoria should be assessed:
CRITERION A: Importance to the course or
pattern of Victoria’s cultural history.
CRITERION B: Possession of uncommon,
rare or endangered aspects of Victoria’s
cultural history.
CRITERION C: Potential to yield information
that will contribute to an understanding
of Victoria’s cultural history.
CRITERION D: Importance in demonstrating
the principal characteristics of a class of
cultural places and objects.
CRITERION E: Importance in exhibiting
particular aesthetic characteristics.
CRITERION F: Importance in demonstrating
a high degree of creative or technical
achievement at a particular period.
CRITERION G: Strong or special association
with a particular community or cultural
group for social, cultural or spiritual
reasons. This includes the significance of
a place to Indigenous peoples as part of
their continuing and developing cultural
traditions.
CRITERION H: Special association with
the life or works of a person, or group
of persons, of importance in Victoria’s
history.
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River Loddon and Tributaries Water
Supply Company Race System
What is significant?
The River Loddon and Tributaries Water Supply
Company Race system consists of approximately
25 km of open channel extending from the
Loddon River near Glenlyon northward to
Vaughan. The race is generally up to 1 m deep
and 1.5 m wide at the top. The site includes the
well preserved remains of at least five inverted
siphons from the 1930s and their associated
timber and stone supports, along with a
diversion dam at Rocky Gully. These siphons are
possibly some of the best preserved historical
examples of privately built inverted siphons in
Australia. Other components include Devil’s
Gully Tunnel, a wooden slide gauge, poddy
dams and gullies heavily eroded by jet elevator
sluicing.
How is it significant?
The River Loddon and Tributaries Water
Supply Company Race system is of scientific
(archaeological);
historical
and
social
significance to the State of Victoria.
Why is it significant?
The River Loddon and Tributaries Water Supply
Company Race system is archaeologically
significant as a characteristic and well preserved
example of a gold-mining water supply system.
The inverted siphons, dating to the 1930s,
are among the best preserved of their type
in Victoria and possibly Australia. The site is
archaeologically important for its potential to
yield physical evidence and information about
the crucial role of water supply in gold mining,
the cultural history of mining and the role of
gold seekers themselves.
The River Loddon and Tributaries Water
Supply Company Race system is historically
significant as one of the longest running
privately operated mining water supply
networks in Victoria. Construction of the race
began in the late 1860s under the direction
of Edward Wardle and Mark Amos, and it
was soon taken over by the River Loddon and
Tributaries Water Supply Company. The race
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system continued under various guises until it
was finally decommissioned in the early 1960s,
representing almost a century of operation.
The River Loddon race is historically
significant for its association with a succession
of relatively small miners. Elsewhere in
Victoria, water supply for alluvial mining
was often in the hands of private investors
and groups who became water merchants,
controlling and selling water to mining areas.
Around Castlemaine, however, several factors
including social resistance to large companies
meant that very few private water ventures
were established, the main one being the River
Loddon Company.
The River Loddon race is historically
significant for its association with the Coliban
System of Waterworks, a major engineering
project that supplied water for domestic and
industrial purposes to Bendigo and Castlemaine
from the 1870s. The Coliban system was
gradually extended towards Fryerstown and
in 1895 the Fryers Channel linked up with the
Loddon Company race at Devil’s Gully tunnel.
This permitted water from the Coliban system to
flow south to alluvial miners around Fryerstown
and Vaughan, and Loddon water to be diverted
north beyond Devil’s Gully tunnel.
The River Loddon race is socially significant
for its association with several important
figures in the history of Australian survey and
engineering. Edward Wardle was one of three
civil engineers to submit formal plans to the
Victorian Government for the Coliban System
of Waterworks in 1863. His plan was rejected
in favour of the winning design by Joseph Brady
but the River Loddon race reveals the scope
of his imagination in terms of water capture
and transfer. George C. Darbyshire trained as
a railway engineer in England under Sir John
Rennie and George Stephenson, the ‘Father of
Railways’. Soon after his arrival in Victoria in
1853 Darbyshire was appointed as Engineerin-Chief to the Railways Board and in the 1870s
he supervised several schemes associated with
water supply, including the River Loddon race.
Augustus Poeppel was a surveyor and initial
subscriber to the Fryers Creek Sluicing and
Water Supply Company. He later became South
Australian Government Surveyor and in 1880
he established the geographical point where

the Queensland, Northern Territory and South
Australian borders meet.

Fryers Channel and Extension
What is significant?
The Fryers Channel and Extension consists of an
open channel extending 15 km from its junction
with the Poverty Gully Branch of the Coliban
System of Waterworks to Crocodile Reservoir,
with an extension that extends from Crocodile
Reservoir to Devil’s Gully tunnel at Vaughan
where it joins the River Loddon and Tributaries
Water Supply Company race near Glenluce.
The linear site includes several rock-cut tunnels
and water diversion infrastructure at Crocodile
Reservoir.
How is it significant?
The Fryers Channel and Extension is of historical
and scientific (archaeological) significance at a
regional scale.
Why is it significant?
CRITERION A: Importance to the course or
pattern of Victoria’s cultural history.
The Fryers Channel and Extension is
significant as a physical element in the Coliban
System of Waterworks. This was a major
engineering project that supplied water for
domestic and industrial purposes to Bendigo
and Castlemaine from the 1870s. More than
160 km of channels were constructed around
the Castlemaine district from the 1870s to
the 1890s to provide water for domestic and
industrial (mining) purposes. The Coliban
System of Waterworks is included on the
Heritage Register (H1021) as being of cultural
significance to the State of Victoria.
CRITERION C: Potential to yield information that
will contribute to an understanding of Victoria’s
cultural history.
The Fryers Channel and Extension is
significant as a vital channel that linked a
public (Coliban) water supply system with
a private (Loddon Company) mining water
network. Water was crucial for all forms of gold
mining and the Fryers Channel and Extension
facilitated the reinvigoration of mining around
Fryerstown from late in the 19th century. The
extra water also permitted the introduction
of new sluicing technologies, including jet
elevator sluicing to the region.
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7 | Recommendations
Based on our assessment of the archaeological
and historical significance of the River Loddon
and Tributaries Water Supply Company race and
the Fryers Channel and Extension, we make the
following recommendations:
1. update site card information for Loddon
Water Race (H7723-1220) to include
accurate spatial data and mapping of the
full extent of this water race;
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2. add H7723-1220 to the Hepburn Shire
Heritage Overlay; and
3. add Fryers Race and Extension H77231248 to the Mount Alexander Shire
Heritage Overlay.
The Statements of Significance presented
in Section 6 of this report support these
recommendations.

Glossary
This glossary defines terminology relating to
water management on the Victorian goldfields.
The definitions have been drawn from various
sources including Pearson and McGowan
(2000), Ritchie and Hooker (1998), Smyth (1980)
and Tracey (1997). Some definitions have been
coined by the authors for features observed in
the field where no previous definition has been
identified.

surface, before the water was then distributed
to the working site (Tracey 1997:7). Sluicing
claims often worked throughout the night to
take advantage of available water; however
the construction of holding dams enabled the
storage of night water so that it could be used
in the day time (Smyth 1980:131). Several
shallow elongated holding dams have been
noted on the Creswick goldfield.

Acre-foot: a unit of water volume where the
surface area is 1 acre and the depth is 1 foot,
equal to 43,560 cubic feet, or 272,000 gallons
(1.236 ML). The term was commonly used in
Britain and North America in the 19th century,
but less so in Australia, where gallons were
the standard measure of water volume.

Sluice Dam: small dam (not more than 100
gallons) on the top of the bank above a sluicing
claim into which water runs constantly, and
from which the hose extends down to the
bottom of the claim (Smyth 1980:141).

Chute (Drain, Channel): short channel cut from
a race to divert water often at a right angle
from one race to another.
Collection Point: a catchment area along a race
where seasonal rainfall is naturally funnelled
into the race, characterised by a shallow entry
point into the race on the uphill side. This
feature is noted on dry races (i.e. races that
rely on seasonal rainfall only).
Dam:
Mining Dam: a structure or embankment of
earth, clay, masonry, concrete or timber built
across a watercourse to impound water in a
reservoir, usually for the purpose of alluvial
mining. These dams typically have a triangular
cross-section. Larger mining dams served to
store water from wet seasons to ensure a
continual supply of water through dry periods.
Reservoirs tend to be used for the storage of
potable water supplies.
Header Dam: small dam at the head of
a flume, siphon or pipe, used to maintain
constant flow.
Holding Dam: water drawn from a supply race
was stored in holding dams from where it would
be conveyed by head races to individual claims
(Ritchie and Hooker 1998:7). Such dams could
serve to lower the velocity of water flowing
through the race by spreading it over a wider

Retaining Dam: dam wall across settling
basin, often made of brush or timber, usually
associated with hydraulic sluicing.
Slum Dam: settling basin for sludge.
Poddy Dam: local Fryerstown term for a
holding dam to create a head of pressure
for hydraulic jet elevator sluicing or ground
sluicing.
Diversionary Channel or Tunnel: cutting that
diverts water from its original stream bed, in
order to allow the working of the stream bed;
often used at horseshoe bends in creeks.
Dredge: floating vessel consisting of one or more
pontoons on which various forms of dredging
equipment were mounted in order to extract
auriferous gravels from river beds, margins and
terraces (Ritchie and Hooker 1998:5–6). The
term ‘Dredge Mining’ in Victoria includes the
following systems: Bucket Dredges, Pumps/
Hydraulic Sluices (Port Runner, Hydraulic
Sluicing by Centrifuge), Jet Elevator and
Rotary Hydraulic. Bucket dredges, hydraulic
pump sluices and jet elevators were the most
commonly in use in Victoria.
Face: the working face of an alluvial claim.
Typically diggings commenced at or near a
water source and extended back into older
deposits, the working areas being referred to
as the face. The height varied considerably,
depending on the technology used. Ground
sluicing generally produced faces with gradual
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slopes, hydraulic sluicing produced high steep
faces.
Flume: wooden channelling used in conjunction
with water races to convey water to a claim.
Fluming was typically built on trestles and
used to span gullies and depressions. A flume
was also known as a ‘launder’ in Britain.
Ground Sluicing: a mining technique where a
flow of water was used to break down goldbearing deposits and assist their manual
excavation. The dislodged material was then
directed through a sluice box in which the gold
was trapped in riffles or in earthen or stone
lined channels. They were used only where
the bottom was sufficiently high to provide the
necessary fall and were the main method of
working elevated ground. This was sometimes
referred to as ‘flooding off’. Ground sluicing
landscapes are characterised by several sluice
points and gentle debris slopes at the points
where the water has been run over the face.
Tailing mounds were sometimes arranged to
facilitate the placement of sluices and allow
drainage into one or more tail races. The height
of the face is rarely more than five metres, bit
this varies considerably and can be much less.
Ground sluicing landscapes may have been
reworked by hydraulic sluicing. In California
ground sluicing was most advantageous for
washing when water was abundant for only
a few weeks after heavy rains, and where it
would not pay to erect large sluices (Smyth
1980:143).
Head: vertical distance between the natural
surface level of water and an outlet (also
known as hydraulic head); see also SluiceHead.
Hydraulic Elevating: (see Jet Elevator Sluicing).
Hydraulic Sluicing (Hydraulicking): a mining
technique that directed a jet of high-pressure
water to break down an alluvial deposit.
Hydraulic sluice workings usually have steep
working faces (compared to ground sluicing)
because the water was directed upslope to
undermine the work faces.
Jet Elevator Sluicing: arguably invented in
the United States but not widely used there,
jet elevator sluicing was popular in New
Zealand in the 1880s where it was initially
adapted for treating tailings (Macarthur
2014:142) and introduced in Victoria c. 1900.
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The technology pumped auriferous gravel
using the power of high-pressure water in a
Venturi effect, raising the gravel to a height
suitable for the disposal of tailings where
there was not enough natural fall or where
the natural fall had been blocked by earlier
tailings. These capabilities conquered the
age-old limitation of sluicing methods that
needed a fall for the disposal of tailings,
and allowed the hydraulic elevator to work
thick, deep auriferous tailings or ground. The
hydraulic elevator was not, however, a device
for mining gravel per se and hydraulicking
or ground sluicing remained necessary to
break out the in situ gravel and present it as a
slurry in a sump for the elevator (Macarthur
2014:127). The unique capacity of jet
elevating was its effectiveness in enabling
rich, low-grade deposits to be worked
(Macarthur 2014:134). The system depended
on a dam on nearby high ground supplying
water at a head of between 40 m and 140 m.
The system used a great deal of water and
required heavy pipework (Lloyd 2006:153–4).
The jet elevator was originally developed for
working tailings, with the combined system of
hydraulicking and hydraulic elevating applied
to unmined ground. In this case, it was known
as ‘hydraulic sluicing’ (Macarthur 2014:134).
Miner’s Inch: a term used in California referring
to the quantity of water flowing through an
opening one inch square with a pressure of 6
inches above the opening, during a working
day of ten hours (Phillips 1867:152).
Miner’s Right: a document created in 1855
under the Act to Amend the Laws relating to
the Gold Fields, which granted the holder to
occupy land for a dwelling and to occupy a
mining lease on Crown land under the mining
by-laws of the district at the cost of £1 (later
educed to 5 shillings). Amendments in 1857
permitted the holder to construct and use
races and dams for gold mining. A consolidated
miner’s right could be taken out for all the land
held by a mining company on payment of an
equal sum to that which would be paid for all
the miners’ rights that the consolidated right
represented (Birrell 1998: 33–4; Smyth 1980:
615–16; Mining Statute 1865, clause 4–8).
Mullock: waste material from a mining operation,
specifically the overburden removed to get to
the ore or washdirt.
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Overflow Take Off: small cut in a race to
regulate water flow from the main supply race.
The function may be to regulate excess flow.
Overflow take offs may be hard to distinguish
from natural erosion.
Paddock: alluvial mining technique involving
the systematic removal of topsoil from a
claim and the excavation of washdirt down
to bedrock. Paddocking was often associated
with Chinese miners (Patterson 1863:318).
Paddocks resemble large open pits or
quarries, square of rectangular in form, up to
40 m by 40 m in area, with a face of about
2 m, although the size and height could vary.
They are located primarily on the lower water
course and stream terraces where the wash is
generally boulder free, but can also be found
on high-level auriferous drifts.
Polluted Water: first defined in the Sludge Act
1885 as ‘water containing in solution mineral
or metallic salts or other mineral or metallic
matters (derived from mineral or metallic
products whilst under treatment) in such
quantity as to render such water injurious’,
and refined in 1915 to specify ‘Water
containing any poisonous matter of more than
50 grains to one gallon or any noxious matter
in such quantity to be injurious or detrimental
to the public health, and water containing in
suspension or solution any earthy or mineral
substance more than 800 grains to the gallon’
(Mines Act 1915: section 488(1) a, b). Other
early definitions refer only to sludge, that is,
sediment load, without reference to possible
poisons.
Puddler: a puddler or puddling machine
consisted of a large ring-shaped trench up to
10 m in diameter in which the washdirt and
water were mixed. A water source or race
must be close by and an outlet for the water
from the puddler should be evident. In the
centre of the puddler was a mound with a
tall wooden pole acting as a pivot, to which
was attached a wooden shaft extending over
the trench and to which a horse was yoked.
Smaller man-powered puddlers may also have
been used.
Pump Sluicing:
pontoon-based mining
technique by which water was pumped from
a lake or river and pushed through a nozzle
to work the face of alluvium. A variety of
hydraulic pump sluicing plants existed in

Victoria, driven by electricity, hydraulic power
and steam. Alluvial material carried by water
to the sump was lifted by gravel pumps into
sluice boxes. In some cases, water was brought
to the plant by gravitation via pipes or races.
Race:
Water Race: a channel or aqueduct for
conducting water to a mining site. Major (main,
supply) races commenced from a permanent
source such as a dam or reservoir. Water was
typically drawn from a major race and stored
in shallow holding dams from where it was
conveyed by head races to individual claims.
Minor (branch, subsidiary) races generally
diverted water from a major race to localized
diggings. Races are generally cut into the
earth with spoil placed on the lower side.
Stone revetments were used to support races
along the sides of steeper hills. Races typically
followed the contours of hills, using tunnels,
culverts, and metal and wooden fluming to
cross gullies where necessary. Some races
may also convey water for domestic uses
and market gardens. Races are occasionally
referred to as ditches, an American term, in
some early Australian mining literature.
Parallel Race: races running parallel in close
proximity (<3 m) for varying distances. Robert
Brough Smyth described the early practice
of wasteful diversion where each miner took
water where he could get it, cutting races
parallel and close together (1979:398). A
parallel race may also be evidence of race
repair where it was more convenient to cut a
new section of race than repair sections.
Tail Race: channel below claim area for rapid
discharge of water and sludge; typically built
at steeper pitch than water race to increase
the rate of flow (Tracey 1997:8). Tail races may
be boxed with riffles in the upper section and
paved with wooden blocks or flat rocks in the
lower reaches to capture escaped gold. The
tail race water could be diverted for reuse
downstream by other miners.
Head Race: race transporting water from the
supply race to individual mining claims. The
head race was usually fitted with a gauge box
or sluice-box to regulate the flow of water,
as opposed to branch races which diverted
water from the supply race to other parts of
the mining field.
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Dry Race: a race with no water storage
facilities. The race collected water from
seasonal rainfall only.
Water Race Spoil: mound of dirt excavated
from the race during construction and
placed on the down slope side of the race.
This spoil can be eroded away or be quite
obvious and in some cases the spoil mound
may be greater than the expected excavated
volume, suggesting the subsequent removal
of accumulated silt from the race during the
period of use.
Water Race Diversion Barrier: a barrier
placed in a race to divert water. A barrier
could be constructed from any suitable
material. Earthen examples have been noted
at Creswick and historical documents refer
to boards being placed across races for
temporary diversions. Banks of earth were
used at Rocky Gully, Irishtown.
Reservoir: body of water stored and retained
by embankments or walls (generally used to
store potable water).
River/Creek Right: the privilege of diverting
water from a river or creek to work a claim
(see also Water Permit).
Settling Basin: basin for letting sediment settle
out of sludge.
Siphon: pipe used to convey water over or
across an obstacle to a lower level. Inverted
siphons descended into a valley and up the
other side in a U-shape.
Slime: clayey portion of sludge (Sludge
Commission 1859:8).
Sludge: thick semi-fluid waste water from
alluvial mining or ore processing, carrying
sediment comprised variously of clay, sand
and gravel (see also Slime, Slum and Tailings).
Sludge Channel: a channel constructed to
divert and remove sludge. Local councils
constructed sludge channels as a necessity
to prevent the inundation of residential and
business areas from mining sludge.
Sluice Box:
(1) long trough with riffles in the bottom,
where washdirt was passed through with
flowing water and the gold was trapped
against the riffles. Commonly termed box
sluicing and used where the bottom of the
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workings was below the adjacent creek bed
and where, therefore, there was insufficient
fall to get rid of the water and tailings. Water
was conveyed into the box or sluice from a
race or by hose, the washdirt was thrown in
with shovels, and the stones were removed
with a sluicing fork.
(2) wooden box acting as a gauge inserted in
head of a race to control the flow of water;
typically 12 feet long, 12 inches wide and
six inches deep, open at both ends, with a
transverse plate across the middle with a
narrow gap at the bottom (often 1½ inches
high) through which water flowed. Water flow
and volume was measured in sluice-heads
over 12 or 24 hours (Smyth 1980:405; Sankey
1871:108–9; Tracey 1997:7).
Sluice-Head: a measure of water that flowed
through a gauge box in 24 (or sometimes 12)
hours, measured in gallons (Smyth 1980: 405).
The gauge box was positioned at the point
where the claim head race drew water from
a branch or supply race. The exact measure
of water was determined by local by-laws; the
measure of one sluice-head differing between
the various mining districts of Victoria. The
miner could divert one or more sluice-heads
according to the extent of his permit. By
the turn of the century sluice-heads were
standardised as one cusec, i.e. 1 cubic foot of
water per second.
Sluice Point (race entry point): point where
race empties over the working face at ground
sluicing claims. Ground sluicing claims
generally have many sluicing points and gentle
debris slopes at and near the points where the
water has been run over the face.
Sluicing: see Ground Sluicing, Jet Elevator
Sluicing, Pump Sluicing.
Slum: colloquial reference to slime.
Tail Water Right: licences to cut races for the
use of tail (waste) water under Section 36 of
the Mining Statue 1865. These were styled a
water right.
Tailings: the solid waste from alluvial mining
or ore processing. In alluvial mining finer
material was generally washed away into
water courses as sludge; cobbles and boulders
remained either within the claim or adjacent.
Alluvial tailings can be grouped into three
basic categories: hand-stacked, mechanically-
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hydraulically stacked and dredge tailings
(Ritchie and Hooker 1998:8). Ore processing
including quartz-crushing also produced
tailings including sand, gravel and slime.
Take Off: point where a race diverts water from
the major (supply) race either into a head race
or branch race.
Water Permit: verbal agreement or written
permission (1853 to 1857) to use water for
sluicing, granted by the relevant Goldfields
Commissioner.
Water Privilege or Right: the right to divert water
from a spring, lake, creek gully or reservoir
and cut, construct and use races and dams
for mining purposes conferred by holders of a
Miner’s Right, under the Amending Act 1857
(21 Vict. 32). The terms permit, privilege and
water right were often used interchangeably.
Water Right Grant: conferred to holders of a
Mining Lease under the Amending Act 1857
(21 Vict. 32). Also styled a water right.

Water Rights Licence: introduced under the
Amending Act 1862 (25 Vict. 148), with
applications forwarded to the Minister for
Mines via the district Mining Wardens.
Each application was registered in a single
number sequence in chronological order.
The last application in the volumes extant
was registered in October 1947 although
information was added to the entries until
at least 1961. Water rights licences were also
issued under the Land Act 1862 in a small
number of cases and were very similar to
those introduced under the Amending Act
1862.
Weir: a dam in a river used to raise the level of
water, which is diverted for milling, irrigation,
etc. Weirs generally contain one season’s
rainfall in storage. A dam constructed to raise
the water level and thus elevation of a race.
Characterised by a race entry point lower than
the race exit point.
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Appendix 1: Survey Notification

Dear Jodi,
Thank you for forwarding the completed Archaeological Survey Notification form regarding the above location.
Archaeology Report number 4473 has been allocated for this project. This report is required within 1 year of
the date of completion of the survey. Please ensure that the Archaeology Report number is referenced in the
report.
In accordance with Section 131(1)(b) of the Heritage Act 1995, all site documentation collected during
an archaeological survey, including those commissioned for Aboriginal cultural heritage investigations, must
be provided to this office. Site documentation includes any required Heritage Inventory Site Cards, and an
Archaeology Report. This information is essential in the appropriate management of Victoria’s historical
archaeological resource.
A report must be submitted even in cases where no historical archaeological sites or relics have been
located during the course of the survey.
Heritage Victoria’s Guidelines for Conducting Historical Archaeological Surveys provides details on the
statutory processes and required documentation. Any incomplete or inaccurate documentation will be
returned for appropriate completion.
Please note that letters will no longer be provided in response to the submission of Archaeological Survey
Notifications and Archaeological Reports to Heritage Victoria. This email may be used as confirmation of the
receipt of the above Archaeological Survey Notification.
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Appendix 2: Subscribers to The Fryers Creek Sluicing and Water
Supply Company Limited (Source: VPRS 932/P0000/Unit 8
Company File No. 80)
“The Companies Statute 1864”
Sixth Schedule Form A
Memorandum of association of a company limited by shares
1st The name of the company is “The Fryers Creek Sluicing and Water Supply Company Limited.
2nd The affairs for which the company is established are the cutting formation and construction of
aqueducts races or watercourses from the Loddon River from Kangaroo Creek from Boundary Creek and
from such other Rivers Creeks or Streams as the Company may from time to time determine to Fryers Town
and to such other places as the Company may from time to time determine. The supply sale and delivery of
water by the means aforesaid to Mining Companies and to other Companies and to individuals for Mining
Manufacturing domestic and sanatory [sic] purposes. The carrying on of sluicing and other ordinary Mining
operations in the vicinity of Fryers Town aforesaid and in such other places as the Company may from time to
time determine and the doing all such other things as are incidental to or conducive to the attainment of the
above objects or of any or either of them.
3rd The liability of the members is limited.
4th The capital of the Company is Four thousand four hundred pounds divided into eight hundred shares
of five pounds ten shillings each.
We the several persons whose names and addresses are subscribed are desirous of being formed into a
Company in pursuance of this memorandum of association and we respectively agree to take the number of
Shares in the Capital of the Company set opposite our respective names.
Names of Subscribers

Address

Description of
Subscribers

Shares in
1866

Shares in
1867

John Webster Amos

Fryerstown

Surveyor

30

32

Mark Amos

Fryerstown

Surveyor

5

5

William Gray Baillie

Melbourne

Sharebroker

40

40

William Baker

Castlemaine

Mining Agent

5

5

James Henry Bell (Director)

Fryerstown

Brewer

20

20

Samuel Henry Binder

St Kilda

Barrister

20

20

Frederick James Bond (Manager)

Vaughan

Publican

5

5

Henry Boyle (Director)

Fryerstown

Publican

4

4

Frederick Henry Brown

Fryerstown

Contractor

2

2

TL Brown

Castlemaine

Surveyor

Nil

2

J Carter

Fryerstown

Miner

Nil

2

John Cleland

Melbourne

Hotel Keeper

10

10

George Cunnack

Castlemaine

Currier

5

5

James Farrell

Castlemaine

Gentleman

2

2

N Fitzgerald

Castlemaine

Brewer

Nil

5

Edward Gillland

Vaughan

Bank Agent

2

2

James Blair Gilmore

Fryerstown

Storekeeper

4

4
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Names of Subscribers

Address

Description of
Subscribers

Shares in
1866

Shares in
1867

Charles Hilder

Fryerstown

Storekeeper

5

5

Lee Henry Jac Gung (Director)

Fryerstown

Interpreter

100

100

Wiiliam Benjamin Lee (Director)

Vaughan

Blacksmith

8

8

David Mackay

Castlemaine

Surgeon

5

5

Alexander Matthews

Castlemaine

Publisher

5

5

G McCachan

Fryerstown

Miner

Nil

2

Alexander McEwan

Melbourne

Merchant

20

20

F Miller

Glenluce

Storekeeper

Nil

2

Joseph Myring

Castlemaine

Merchant

20

20

Augustus Poeppel

Fryerstown

Surveyor

5

5

James Reid (Director/Chairman)

Fryerstown

Storekeeper

4

Nil

O Riley

Tarilta

Miner

Nil

2

James Rowe

Fryerstown

Miner

4

4

Samuel Scotson

Fryerstown

Miner

2

2

C Shaw

Fryerstown

Storeman

Nil

2

Paul Siddall Junior

Campbells Creek

Brewer

2

2

Robert Stephens

Fryerstown

Slaughterman

2

2

JR Vivian

Castlemaine

Iron Founder

Nil

5

Thomas Walder (Director)

Fryerstown

Storekeeper

2

2

Robert Walker

Melbourne

Merchant

5

5

Edward Wardle

Daylesford

Miner

50

32

John Williams (Director)

Vaughan

Baker

5

5

T Young

Castlemaine

Banker

Nil

2
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Appendix 3: Companies Operating in the Fryer’s Creek Mining
Division 1898–1948
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Appendix 4: Survey Plan for Water Right Licence 833
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Appendix 5: Survey Plan for Water Right Licence 1161
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Appendix 6: Edward Wardle at Dayleford in the 1850s
(Source: Dicker’s Mining Record 22 August 1863:177)
In the latter half of the year 1857, Edward Wardell,
John Glennon, and William Rose, having a puddling
machine as well as a good claim in Corner’s Gully,
Daylesford, and being compelled to idleness a great
portion of the year from want of the necessary
supply of water, bethought themselves how this
difficulty could be obviated, and at last determined
to cut a race. The line was surveyed, a notice
posted seven days at the head of the race, and no
objection being lodged, a permit was granted by
the Warden. The cutting was commenced on the
3rd day of September, 1857, and finished on the
22nd of June, 1858, the whole distance traversed,
with all windings and turnings, being eight miles,
the race taking its supply from Wombat Creek. The
projectors having had some experience in their
undertaking, commenced, on the 24th of October,
1859, a second one from near the head of Kangaroo
Creek, and completing it to its junction with the first
race somewhere about the head of Smith’s Creek,
and about two miles from Daylesford, by the 7th of
July in the following year. This second race measures
eighteen miles in length. Both cuttings are two feet
four inches wide by eighteen inches deep, the longer
one in its course being carried over a blind creek
for a distance of one hundred yards by a flume, at
an elevation of forty feet. In four instances private
property intervened; one farmer, having about
eighty acres, receiving a rent of twenty pounds for
allowing it to pass through his grounds; altogether,
we believe, forty pounds per annum is paid under
this head. The total cost of the whole from first to
last, has been two thousand pounds. This year the
water commenced to run on the 21st of May with an
unlimited supply available. The entrance to the head
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of the race is by a box six feet long and ten inches
wide, by a depth of three and a-half, contracting
at its exit to two feet and a-half, that the pressure
may secure for the race full measure according to
the gauge allowed by the Mining Board. During
the winter no restriction is put upon the quantity
providing the supply be ample for all other purposes
and parties. This humble little venture, at the time
of our visit, was returning to its projectors sixty to
eighty pounds per week, and giving employment to
at least one hundred and fifty miners. The current
expenditure to the proprietors is but nominal, and
incurred chiefly under the head of supervision;
in seeing that the race does not break away in its
course; one man only being hired at sixty shillings
per week. The water is let out at a charge, per sluice
head for a day stream, of four pounds per week,
and for a night stream of three pounds per week.
The miners using it earn none under two pounds
per week, in many instances as much as one pound
per day. At first the sluices were made for the most
part of wood; this material, however, has been
altogether discarded in favour of the bed rock, the
latter being cheaper, and more effective in saving
gold. The bottom of the sluice head is broken up and
washed off once a fortnight, and the tail race only
once in the season. About three hundred yards is
the full extent of race most miners care to look after;
as a rule no gold being found beyond that. Here,
then, for an outlay of two thousand pounds, a purely
commercial speculation, we have an income at its
minimum of sixty pounds per week for six months of
the year, besides giving employment to one hundred
and fifty individuals for the same time, all earning
above the average wages.
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