The Atomic Vanguard: Strategic
Resource Mobilization and the Genesis
of the Australian Uranium Industry
(1945-1950)

l. Introduction
1.1 The Geopolitical Catalyst: From War to Cold War

The trajectory of South Australia’s industrial history was irrevocably altered in the mid-1940s,
a transformation driven not by market forces but by the existential exigencies of global
conflict. The atomic bombings of Hiroshima and Nagasaki in August 1945 signaled the dawn of
the nuclear age, converting uranium from a mineralogical curiosity used primarily for ceramic
glazes and radium therapy into the world’s most coveted strategic resource. However, for the
state of South Australia, the mobilization of uranium resources began prior to the cessation of
hostilities in World War II. In 1944, at the urgent behest of the British Government—then
deeply engaged in the clandestine "Tube Alloys" nuclear project—the Commonwealth and
South Australian governments initiated a frantic, secrecy-shrouded search for fissile
materials.’

This report provides an exhaustive analysis of this foundational period, specifically the years
1945 to 1950. This half-decade represents the "incubation phase" of the Australian uranium
industry. It was a period characterized by the transition from ad-hoc wartime exploration to
systematic, state-controlled industrial planning. While the massive export contracts with the
Combined Development Agency (CDA) and the full-scale operation of the Port Pirie treatment
plant would not crystallize until the mid-1950s, the years in question witnessed the critical
geological, legislative, and metallurgical work that made such developments possible.

1.2 The South Australian Context: The "Playford Doctrine"

To understand the intensity of uranium exploration during this period, one must appreciate
the domestic economic context of South Australia. In 1945, the state was often disparagingly
referred to as the "Cinderella State"—agriculturally reliant and industrially stunted by a
chronic lack of high-quality black coal.® Premier Thomas Playford, who held office from 1938
to 1965, viewed industrialization as a matter of survival. Playford’s administration was defined
by a unique brand of "state socialism" within a conservative framework, where the
government actively intervened to secure essential utilities.’

For Playford, uranium was a dual-use asset. On the geopolitical stage, it was a bargaining chip



that could secure British and American capital. Domestically, Playford envisioned a nuclear
future where South Australian uranium would fuel atomic power stations, liberating the state’s
electricity grid from its precarious dependence on coal imported from New South Wales.* This
vision, later termed the "Playford Doctrine," drove the state to nationalize uranium resources
in 1945 and pour public funds into the exploration of Radium Hill and Mount Painter, long
before commercial viability was assured.?

1.3 Scope of Inquiry

This report focuses on the operational realities of this era. It examines the resurrection of the
dormant Radium Hill field, the logistical nightmare of transporting radioactive ore across a
fragmented rail gauge system, and the pioneering scientific work conducted at the South
Australian School of Mines and the Thebarton Pilot Plant. Particular attention is paid to the
role of the mid-north railway junctions, specifically Crystal Brook and Peterborough, which
served as the logistical arteries connecting the remote desert mines with the coastal
processing hubs.

Il. The Legislative and Administrative Framework
(1945-1950)

The transformation of uranium from a commodity to a strategic state asset required a robust,
and at times draconian, legal framework. The speed with which the South Australian
Parliament acted underscores the perceived urgency of the atomic project.

2.1 The Mining Act Amendment (1945)

In October 1945, mere months after the Trinity nuclear test in New Mexico, the South
Australian Parliament passed seminal amendments to the Mining Act. This legislation was a
radical departure from the principles of private property and free enterprise that typically
governed the state’s mining sector.

e Crown Vesting: The most significant provision of the 1945 Amendment was the
reservation of all rights and property in uranium and thorium to the Crown." This applied
retrospectively and prospectively, effectively nullifying any private claims on radioactive
minerals. Whether found on private freehold land or pastoral leases, uranium became the
exclusive property of the state.

e State Monopoly: The Act empowered the Minister of Mines to explore for, mine, treat,
and dispose of uranium ores. This legitimized the Department of Mines' direct takeover of
the Radium Hill and Mount Painter fields, which had previously been worked by private
syndicates for radium.’

e Mandatory Reporting: It became a statutory obligation for any person who discovered
radioactive minerals to report the find immediately to the Minister of Mines. Failure to do



so carried significant legal penalties.

2.2 The Uranium Mining Act (1949)

As the Cold War deepened—marked by the Berlin Blockade (1948) and the Soviet Union's first
atomic test (1949)—the legislative controls were tightened further. The Uranium Mining Act of
1949 introduced strict security and financial provisions.®

e Secrecy Provisions: The 1949 Act included severe penalties for the unauthorized
disclosure of information regarding the location, extent, or quality of uranium deposits.
Employees of the Department of Mines were bound by secrecy oaths, creating a
compartmentalized working environment similar to military projects.*

e Capital Authorization: Crucially, the Act authorized the Treasurer to borrow funds
specifically for the development of the Radium Hill project. This signaled the
government's intent to move beyond exploration to full-scale industrial production,
committing the state to the heavy capital expenditure required for mine shafts, treatment
plants, and township infrastructure.®

2.3 Institutional Reorganization: The Department of Mines

To execute this mandate, the South Australian Department of Mines underwent a rapid
expansion under the leadership of Director of Mines S.B. (Ben) Dickinson.” Dickinson, a close
confidant of Premier Playford, reorganized the department into specialized branches to
handle the unique challenges of the uranium project.

e The Geological Survey: Expanded to include a dedicated Uranium Section, tasked with
regional radiometric surveys and the evaluation of known occurrences.®

e The Metallurgical Branch (Est. 1949): Created specifically to solve the "davidite
problem” (discussed in Section V), this branch was initially housed in the School of Mines
before moving to Thebarton.?

e The Mechanical and Boring Branch: tasked with the physical reality of
exploration—transporting diamond drills to remote locations like Mount Painter and
maintaining them in harsh desert conditions.’

lll. Radium Hill: The Flagship Project (1945-1950)

Location: 32°21'S 140°38'E

Context: Approximately 40 km southwest of the Olary railway siding and 100 km west of
Broken Hill.

While Mount Painter was the focus of the initial 1944 wartime emergency exploration, Radium
Hill quickly emerged as the state's premier uranium prospect. Its location, closer to the
established Broken Hill railway line, and the defined nature of its lode structures made it a
more attractive industrial proposition than the rugged and discontinuous deposits of the



Flinders Ranges.

3.1 Historical Preamble and Geology

Radium Hill was not a new discovery. It had been identified in 1906 by prospector A.J. Smith,
who initially mistook the heavy black ore for tin or wolfram.® It was Douglas Mawson, then a
young lecturer at the University of Adelaide, who identified the mineral as radioactive and
named the site "Radium Hill".¢ Between 1906 and 1931, the site was worked intermittently for
radium, with the uranium considered a waste product.

The Davidite Challenge:

The primary ore mineral at Radium Hill is davidite, a complex iron-titanium-uranium oxide
((La,Ce,Ca)(Y,U)(Ti,Fe)20038).1 This mineralogy presented a formidable challenge. Unlike
pitchblende (uranium oxide), which dissolves relatively easily in acid, davidite is a "refractory"
mineral. It is chemically stable and resistant to standard leaching processes. The iron and
titanium components consume large amounts of acid and interfere with the extraction of
uranium. The history of Radium Hill in the 1945-1950 period is largely the history of geologists
defining the ore body and metallurgists struggling to unlock the uranium from this complex
crystal lattice.10

3.2 Exploration and Resource Definition (1946-1949)

Following the passing of the Mining Act Amendment in 1945, the Department of Mines
commenced a systematic evaluation of the field.

e 1946-1947 (The Drill Bit Spins): In September 1947, the first diamond drilling rig arrived
at Radium Hill. The operation was primitive; the crew, led by driller Joe Bottger, lived in
tents and relied on water trucked from local dams, which were often dry or saline.® This
initial drilling program focused on proving the depth and continuity of the main lodes
(known as the Main Lode, Geiger Lode, and South Lode).

e 1948 (Deep Exploration): As drilling confirmed the persistence of mineralization at
depth, the department began sinking exploration shafts. Old workings were dewatered
and extended. The goal was to block out sufficient tonnage to justify the massive capital
investment of a mine and mill.

e 1949 (The Tipping Point): By 1949, the drilling and underground development had
delineated reserves of approximately 700 tons of uranium oxide.® While small by modern
standards, in the uranium-starved market of the late 1940s, this was a significant
strategic reserve. It provided Premier Playford with the data he needed to approach the
Combined Development Agency (CDA) for funding.?

3.3 The "Bindi to Boom Town" Transformation

The period 1945-1950 witnessed the physical transformation of Radium Hill from a desolate,
scrub-covered sheep station into a nascent industrial town.

e Living Conditions: In the late 1940s, conditions were spartan. Workers lived in canvas



tents or rough "humpies." Water was strictly rationed. The environment was harsh,

characterized by dust storms, extreme heat, and the ubiquitous "bindi" (burrs) that

plagued the site.®
e Infrastructure Rollout:

o Power: Initial power was supplied by small diesel generators, sufficient only for camp
lighting and limited winching operations.

o Water: A critical constraint. During the exploration phase, water was carted from
local dams. It was recognized early that a full-scale mine would require a pipeline
from the Umberumberka Reservoir near Broken Hill, a project that dominated
engineering planning in 1950.°

o Transport: The track to the Olary siding was upgraded to handle heavy trucks
carrying drilling equipment and bulk ore samples.

3.4 Mining Operations: The Bulk Sample Campaign (1950)

A crucial, yet often overlooked, aspect of the 1949-1950 period was the extraction of bulk
samples. To design a chemical treatment plant capable of processing davidite, the
metallurgists in Adelaide needed more than drill cores; they needed tons of representative
ore.

e Extraction: Miners drove adits and sank winzes on the main ore shoots to extract bulk
tonnages. This ore was not stockpiled for sale but was designated for research.”

e Handling: The ore was crushed on-site using small jaw crushers to a manageable size
(approx. 70mm) before being bagged or loaded into drums for transport.®

e Significance: These bulk samples were the feedstock for the Thebarton Pilot Plant (see
Section V). The success of the entire South Australian uranium enterprise hinged on the
data derived from these specific shipments.

IV. Logistics: The Rail Corridor and the Crystal Brook
Nexus

The transport of uranium ore from the remote interior to the coastal processing hubs was a
logistical feat constrained by the idiosyncrasies of the South Australian railway network. The
user query specifically highlights the rail transport of ore, transfers at Crystal Brook, and final
destinations.

4.1 The Railway Network in 1945: A Gauge Nightmare

To understand the movement of uranium in this period, one must navigate the "break of
gauge" problem that plagued Australia.

e Narrow Gauge (3 ft 6 in): The line from Broken Hill to Port Pirie (the "barrier" line) was
narrow gauge. This was the line serving Radium Hill (via Olary).



Broad Gauge (5 ft 3 in): The network centering on Adelaide was broad gauge.

The Disconnect: There was no standard gauge connection. Freight moving from the
narrow-gauge north to the broad-gauge south had to be physically transferred at
specific "break of gauge" stations."

4.2 The Supply Chain: Mine to Coast

The journey of a bulk sample from Radium Hill to Adelaide in 1949 involved a multi-modal
logistical chain:

1.

Mine to Railhead (Road): Ore was loaded onto trucks at Radium Hill and driven 40 km
north over rough unsealed tracks to the Olary railway siding.®

Olary to Peterborough (Narrow Gauge Rail): At Olary, the drums or bags of ore were
loaded onto narrow-gauge rail wagons. The train, likely hauled by a steam locomotive
(such as the T-class), travelled west through Mannahill and Yunta to the major railway
division center of Peterborough." Peterborough was a bustling railway town, the hub of
the narrow-gauge system, where crews were changed and rolling stock marshalled.
Peterborough to Crystal Brook (Narrow Gauge Rail): From Peterborough, the line
continued west through Jamestown and Gladstone to Crystal Brook.

4.3 The Strategic Role of Crystal Brook

The user query notes "transfers at Crystal Brook." In the context of 1945-1950, Crystal Brook
was a critical logistical node, though not yet the standard-gauge junction it would become in
1982.

The Geography of the Junction:

Crystal Brook is situated at the intersection where the east-west mineral line (Broken Hill to
Port Pirie) crosses the north-south axis leading to Adelaide.

Transfer Mechanisms (1945-1950):

Destination Port Pirie: For ore destined for the Port Pirie seaport (for export) or the
future site of the treatment plant, the train continued from Crystal Brook directly to Port
Pirie (approx. 25 km away) on the same narrow-gauge track. No transfer was required.
Destination Adelaide (Research Labs): For the critical bulk samples destined for the
School of Mines or Thebarton laboratories in Adelaide, a transfer was essential because
the narrow gauge did not reach Adelaide.

o Mechanism 1 (The Redhill Transfer): A broad-gauge line had been extended from
Adelaide to Redhill in 1925, and then to Port Pirie in 1937." This meant the "break of
gauge" point was effectively at Port Pirie. However, to avoid the congestion of the
smelter town, high-priority road freight could meet the rail at Crystal Brook or Redhill.

o Mechanism 2 (Road Transfer): Given the relatively small volumes of the bulk
samples (tens of tons rather than thousands) and the need for security and speed, it
is highly probable that specific consignments were offloaded at Crystal Brook or
Peterborough and trucked directly to Adelaide, bypassing the slow and congested



rail transfers at Terowie or Port Pirie.

o Mechanism 3 (The Terowie Route): The traditional passenger route involved taking
the narrow gauge south from Peterborough to Terowie, where passengers and
freight physically changed trains to the broad gauge for the journey to Adelaide.
However, the Crystal Brook-Port Pirie-Redhill-Adelaide route was becoming the
preferred fast-freight corridor by the late 1940s.

Table 1: Logistical Matrix - Radium Hill Ore Transport (1945-1950)

Segment Origin Destinatio Transport Distance Key
n Mode Infrastruct
ure Notes
1 Radium Hill Olary Road ~40 km Unsealed
Mine Siding (Truck) track;
subject to
flooding.
2 Olary Peterborou Rail ~130 km Steam
Siding gh (Narrow haulage;
3'6") slow
speeds.
3 Peterborou Crystal Rail ~90 km Passed
gh Brook (Narrow through
3'6") Gladstone
junction.
4 Crystal Port Pirie Rail ~25 km Approach
Brook (Narrow to coastal
3'6") industrial
zone.
5 Port Pirie Adelaide Rail (Broad ~220 km Break of
(Transfer) 5'3") Gauge
Transfer
Point.

4.4 Final Destinations and Processing Notes

During the 1945-1950 period, the material transported from Radium Hill had three primary




destinations:

1. The South Australian School of Mines (Adelaide):
o Purpose: Initial mineralogical assessment and bench-scale beneficiation tests.
o Processing: Crushing, screening, and magnetic separation trials to determine if the
davidite could be physically separated from the gangue.®
2. The Department of Mines Pilot Plant (Thebarton):
o Purpose: Pilot-scale industrial testing (commencing 1950).
o Processing: Heavy Media Separation (HMS), froth flotation, and acid leaching (see
Section V).
3. Overseas (USA/UK):
o Purpose: Independent verification by the Combined Development Agency (CDA).
o Processing: Samples were shipped via Port Pirie or Port Adelaide to laboratories in
the US (Watertown Arsenal) and UK (Harwell) to verify the uranium content and
amenability to processing.®

V. Metallurgical Science: Cracking the Code
(1949-1950)

The viability of the entire South Australian uranium project hinged on metallurgy. Because
davidite was a refractory mineral, standard extraction methods failed. The period 1949-1950
was defined by an intense, state-funded scientific effort to develop a new flow sheet.

5.1 The South Australian School of Mines (1949)

In 1949, the Department of Mines established a dedicated Metallurgical Branch. Lacking its
own facilities, the branch was initially squatted within the South Australian School of Mines
and Industries on North Terrace, Adelaide (now part of the University of South Australia).’

e The Mission: To develop a physical method for concentrating the ore. Radium Hill ore
grade was relatively low; shipping run-of-mine ore to a chemical plant would be
uneconomic.

e Innovation: Researchers at the School of Mines experimented with Heavy Media
Separation (HMS). This process suspends crushed ore in a fluid of specific density
(using ferro-silicon). The light waste rock floats, while the heavy uranium-bearing davidite
sinks. This allowed for the rejection of significant amounts of waste rock at the mine site,
reducing transport costs.®

5.2 The Thebarton Pilot Plant (1950)

The bench-scale work at the School of Mines showed promise, but industrial proof was
needed. In 1950, the Metallurgical Branch moved to a dedicated complex at Thebarton, an
inner-western suburb of Adelaide.®



e The Facility: The Thebarton Pilot Plant was a miniature industrial complex. It contained

crushing circuits, ball mills, flotation cells, and chemical digesters.

e Flotation Breakthrough: At Thebarton, scientists achieved a major breakthrough in
froth flotation. They developed a reagent regime that allowed the davidite to attach to
air bubbles and float to the surface of a tank, creating a high-grade concentrate.® This
was a "major triumph," as flotation of uranium oxides was virtually unknown at the time.

e Chemical Leaching: The chemical pilot plant at Thebarton (constructed 1950-1951)
tackled the extraction phase. The davidite concentrate was extremely resistant to acid.
The solution developed was the "hot acid leach" process. The concentrate was boiled in
concentrated sulphuric acid to break down the titanium-iron lattice and release the

uranium.’©

e Implications: This process was highly corrosive and energy-intensive, dictating that the
future full-scale plant would need to be located near a source of sulphuric acid and a
port—hence the selection of Port Pirie (home of the BHAS acid plant) as the site for the
commercial treatment complex.™

Table 2: Metallurgical Milestones (1949-1950)

Plant

Acid Leach
process.

Year Facility Key Achievement Significance
1949 School of Mines Successful bench Proved ability to
(Adelaide) tests of Heavy pre-concentrate
Media Separation ore at the mine site.
(HMS).
1950 Thebarton Pilot Development of "World first" for this
Plant selective Flotation ore type; enabled
process for high-grade
Davidite. concentrate
production.
1950 Thebarton Pilot Validation of Hot Confirmed

chemical extraction
was possible, albeit
requiring
aggressive
conditions.

VI. Mount Painter: The Wilderness Frontier




(1944-1950)

Location: 30°13'S 139°21'E

Context: Northern Flinders Ranges, approximately 600 km north of Adelaide.

While Radium Hill became the industrial success story, the Mount Painter uranium field was
the focus of the initial wartime emergency.

6.1 The 1944 Wartime Mobilization

In 1944, the British Government requested urgent supplies of uranium for the Manhattan
Project. Mount Painter, with its visible outcrops of torbernite (a bright green copper-uranium
phosphate) and autunite, was considered the most promising target.’

e The 90-Day Road: The terrain at Mount Painter is exceptionally rugged. To access the
East Painter workings, the South Australian Department of Mines constructed a 17-mile
road through the precipitous gorges in just 90 days.

e Air Support: An airstrip was constructed at Balcanoona Station to allow RAAF aircraft
to shuttle scientists and officials (including the physicist Mark Oliphant) to the site."

e Camel Transport: Despite the modern road, the final ascent to the drill sites often
required camels. A "Camel Corps" was re-established to carry diamond drilling
equipment and supplies up the steep slopes where vehicles could not pass."”

6.2 Post-War Exploration and Decline (1946-1950)

The wartime exploration was ultimately disappointing. The drilling revealed that the
spectacular surface shows of torbernite did not persist at depth; the deposits were low-grade

and discontinuous.’

e Continued Works: Despite the poor results, exploration continued under the
Department of Mines from 1946 to 1950. Five adits were driven into the ridges at East
Painter, and 34 diamond drill holes were completed."

e Logistics (Copley): Ore and samples from Mount Painter were trucked to the Copley
railway siding (on the Central Australia "Ghan" line). From Copley, they were railed south
to Port Augusta and then to Adelaide for analysis."’

e Closure: By 1950, the contrast with Radium Hill was stark. Radium Hill had a defined,
mineable reserve; Mount Painter did not. In 1950, the East Painter camp was dismantled,
and the equipment and personnel were transferred to Radium Hill, marking the end of the
first phase of exploration in the Flinders Ranges.'”

VIl. Ancillary Exploration and Regional Context

The uranium fever of 1945-1950 extended beyond the two main fields.



7.1 Crockers Well (Olary Province)

e Discovery: Located near Radium Hill, the Crockers Well deposit was identified during
regional radiometric surveys in the late 1940s.

e Mineralogy: The site contained a new mineral, absite (a uranium-thorium titanate),
disseminated in granite.

e Processing: In 1950, bulk samples from Crockers Well were sent to the Thebarton Pilot
Plant. Tests showed that the absite could be concentrated by flotation, similar to the
Radium Hill ore.® However, the grade was insufficient for immediate development.

7.2 Rum Jungle (Northern Territory)

While located outside South Australia, the discovery of uranium at Rum Jungle in 1949 is part
of this narrative. The South Australian Department of Mines, being the only agency in Australia
with significant uranium expertise, provided technical assistance and personnel to the early
evaluation of the Rum Jungle field.® This underscores Adelaide's role as the intellectual hub of
the Australian nuclear industry during this period.

VIIl. Conclusion

The period from 1945 to 1950 serves as the foundational chapter of the Australian uranium
industry. It was an era defined by the collision of global geopolitics with local industrial
ambition.

e Strategic Vision: Through the Mining Act Amendment of 1945 and the Uranium Mining
Act of 1949, the South Australian government under Thomas Playford effectively
nationalized the industry, securing state control over a resource that was barely
understood by the private sector.

e Scientific Triumph: The establishment of the Metallurgical Branch and the Thebarton
Pilot Plant in 1949-1950 was the critical enabler. Without the scientific breakthrough of
the hot acid leach process, the refractory ore of Radium Hill would have remained
worthless.

e Logistical Backbone: The rail corridor through Crystal Brook and Peterborough
served as the physical artery of the project, facilitating the movement of the bulk
samples that allowed the science to proceed.

e Legacy: By 1950, the exploration phase was concluding. The reserves were proven, the
process was defined, and the government was ready to sign the contract with the
Combined Development Agency. The stage was set for the construction of the Radium
Hill mine and the Port Pirie treatment plant, projects that would dominate the South
Australian economy in the decade that followed.
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