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Highway Prospect 

New discovery: gold, tungsten, REE+Y, cobalt, scandium 
 

“Transition has potentially made one of the world's most exciting new 
xenotime-rich, heavy rare earth bearing, Greenfield mineral system 
discoveries at their Cloncurry Highway Prospect.” 

“...which in addition to light and heavy rare earths is also rich in gold and 
technology metals such as tungsten and cobalt.  The mineral system is low 
in uranium and thorium, making it unique in the world and because the 
xenotime occurs as large grains (up to ~1 mm in diameter) processing to 
extract the rare earth elements should be metallurgically simple.” 

...Emeritus Professor Ken Collerson (PhD., FAusIMM) 
 

Professor Collerson is a world authority on rare earth elements (REE) and technology metal mineralisation, shoshonite-
hosted epithermal Au-Ag (PGM) systems and application of biogeochemistry to define exploration targets.  
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New discovery: gold, tungsten, REE+Y, cobalt, scandium 
 

“The broad foot print of this metal association indicates derivation from an 
alkaline ultramafic source with epithermal enrichment possibly associated 
with a deeper Pd-Au-Cu porphyry or IOCG system.” 

“Geological modelling includes a potentially prospective target zone, which, 
if confirmed by drilling to be mineralised, is of a scale that would be 
attractive to Tier One exploration entities. “ 

...Emeritus Professor Ken Collerson (PhD., FAusIMM) 
 

Professor Collerson is a world authority on rare earth elements (REE) and technology metal mineralisation, shoshonite-
hosted epithermal Au-Ag (PGM) systems and application of biogeochemistry to define exploration targets.  
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Highway (Au, W, REE+Y, Co, Sc)  

•  New important discovery of high-value metals, including gold, heavy rare-earth elements 
(HREEs), and rare and technology metals at its Cloncurry tenements. 

 Initial field reconnaissance identified a large quartz-rich breccia outcrop that analysed elevated tungsten 
(W), gold (Au) and yttrium (Y) and negligible uranium (U) from first pass pXRF analysis. The prospect has 
been named “Highway” based on these high W, Au and Y results (“no U”). 

 The Highway Prospect was identified in a desk-top environment, based on predictive analysis and 
Transition’s proprietary targeting methods, in a location where there is no historical record of elevated 
metals and no evidence of prior mining or exploration activity. The area is characterised by alluvium (cover). 

 The suite of contained metals (in particular the HREE+Y concentration), is a world first and based on 
accepted geological modelling for the region, should not exist in this location. 

 For this reason, Highway is considered a new Greenfields discovery.  

• However, the discovery validates Transition’s developing new geological model for the Duck 
Creek area, with potentially game-changing implications for regional exploration modelling. 



• Field pXRF identifies high W, Au, Y at quartz-rich 
breccia zone of unknown scale. 

• Inferred surface target zone 190m x 50m (open) 

• Laboratory assays of first 57 samples collected 
from 9500m2 area confirm high-value content: 

 Gold (up to 112.0 ppm Au) 

 Scandium (up to 273.3 ppm Sc2O3) 

 Ytterbium (up to 314.2 ppm Yb2O3) 

 Tungsten (up to 9,625 ppm WO3) 

 Cobalt (up to 1,881 ppm Co) 

 Yttrium (up to 2,992 ppm Y2O3) 

 Neodymium (up to 479.7 ppm Nd2O3) 

 Dysprosium (up to 583.2 ppm Dy2O3) 

• No records, or evidence of prior mining or 
exploration activity at the location. 
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The quartz-rich breccia system at the Highway Prospect is partially 
obscured from surface by transported cover, including from a seasonal 
water course. However, the breccia outcrop has been observed beneath 
the alluviums (see above image) and as such is likely to exist elsewhere. 
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Characteristics of Highway samples 

• High-grade gold with HREs and technology and rare metals tungsten, scandium and cobalt 

• Highway includes both Xenotime and Monazite as REE mineral host 

 Xenotime abundant in heavy rare earths and low in light 
rare earths 

 Monazite abundant in light rare earths and low in 
heavy rare earths 

 Combined, these explain the “flat” chondrite 
normalised plots for Highway 

• Monazite usually associated with high uranium 
and thorium - but no elevated U or Th at Highway! 

• Grain size of Highway xenotime is 10x larger than 
Browns Range - thus separation relatively easy. 
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Highway Au-W-REE-Sc-Co 
New style (Alkaline Intrusion) 
Currently being assessed 
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Technical Assessment  

Expert assessment of initial results by Emeritus Professor Ken Collerson 

Results of laboratory analysis from the Highway prospect were assessed by Emeritus Professor Ken Collerson 
(PhD., FAusIMM), who is an authority on rare earth elements (REE) and technology metal mineralisation, 
shoshonite-hosted epithermal Au-Ag (PGM) systems.  

Highway Prospect REE data

Except for three samples 2931B, 2931C and 2931X which are light rare-earth element (LREE) enriched, the most 
noticeable feature is the level of enrichment in the HREEs. This is reflected in a mean HREE/TREE ratio 0f 
0.43±0.09 (n = 16) with a maximum HREE concentration of 2289 ppm. Such HREE enriched samples are rare. 

Chondrite Normalised Plots—making sense of REEs 

In terrestrial rocks and meteorites, the REEs with even-atomic numbers are more abundant than the adjacent 
REE odd-atomic numbered REE. This reflects the Oddo-Harkins Rule and is caused by differences in binding 
energies and thus relative stabilities of nuclei with paired and unpaired nucleons. To overcome this pattern, REE 
abundances are normalised to the measured REE abundances in chondritic meteorites, such as C1 chondrites - 
the composition of the solar nebular (Anders and Grevesse, 1989). The normalised REE data are then arranged in 
order of increasing atomic numbers from La to Lu and plotted on a logarithmic scale (see following slide). 
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Technical Assessment  

Highway Prospect Chondrite Normalised Plots 

Chondrite normalised plots for the data from the 
Highway Prospect is shown right. Except for the three 
LREE enriched samples, the remaining samples exhibit 
flat REE patterns ranging up to ~1000 x Chondrites. 
Although these samples are breccias or agglomerates 
that contain variable amounts of country rock, they 
nevertheless exhibit similar chondrite normalised 
patterns. This indicates that the REEs have been added 
via a hydrothermal or carbothermal fluid and the 
different levels of enrichment simply reflects dilution by 
non-REE bearing quartz.  

The majority of samples from the Highway prospect 
have slight negative Eu anomalies and non-chondritic Y/
Ho ratios which together reflect the influence of F-
fractionation. The LREE enriched samples have REE 
patterns similar to patterns exhibited by carbonatites. 
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Technical Assessment  

Chondrite Normalized Plots Comparing Ore from Browns Range and field samples from Highway. 
 The flat REE patterns at Highway reflect mixing between LREE enriched and moderately HREE enriched 

monazite and HREE rich xenotime.  

 The grain size of the xenotime at Highway is 10x larger than at Brown's Range. Thus separation will be 
relatively easy. 
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Technical Assessment  

Polished thin section sample 2975A 

 Reflected light photomicrograph of 
polished thin section showing native gold 

 Analysis of SEM not yet complete  

SEM scan - reflected light 



Technical Assessment  

Polished thin section sample 2975C 

 Large grain of monazite rimmed by 
xenotime in 2975c (right). 

 EDS spectrum showing LREEs 
enrichment La and Ce with minor Gd 
indicating monazite in 2975c.   
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scanning electron microscope energy dispersive 
spectroscopic (SEM-EDS)  



Technical Assessment  

Polished thin section sample 2975C 

 Large grain of xenotime and visible gold 
in 2975c (right). 

 EDS spectrum showing HREEs Gd and Dy 
enriched xenotime in 2975c.  No 
significant LREEs are present (below). 
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scanning electron microscope energy dispersive 
spectroscopic (SEM-EDS)  
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Prospect Assessment 

• Preliminary data acquisition is ongoing, including detailed geological and structural mapping, 
pXRF field assessment and collection of samples for laboratory analysis.  

 Expert assessment including thin section analysis is ongoing. 

 Planned petrological studies should enable the identification of the REE minerals including age. 

 Field mapping is ongoing. 

 Prospect-scale geophysics. 

• Initial modelling of the possible geological setting is still very preliminary in nature, however 
based on an initial hypothesis field reconnaissance was recently directed to a zone of interest 
approximately 1.0km along strike from the Highway Prospect. 

 Elevated tungsten (W) and yttrium (Y) was identified at this new location, associated with a quartz-rich 
breccia that appears similar to that identified at the Highway Prospect.  

 Field pXRF results for tungsten were up to 2537 ppm W and samples were collected for laboratory analysis. 

 The breccias at Highway and the new location are within the same prospective corridor. 
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3D inversion modelling of SAM geophysics  

3D inversion modelling of SAM MMC (conductivity) survey 
highlights footprint-matched large sub-surface anomaly. 
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Planned drilling 

• Transition is in the process of obtaining drilling approvals for the Highway Prospect:  

 Drilling contractors have been engaged and the landowner consulted. Drilling in the south of Transition’s 
Duck Creek tenements commenced in late November 2019.  

 Native title clearances have been completed in key areas at Highway and surrounding prospects. 

 Environmental clearances are imminent. 

 Once Highway drilling is approved, Transition may initially embark on a shallow Rotary Air Blast (RAB) 
drilling programme to help define the location, extent, strike and possible shallow sub-surface depth 
extension of metal enriched areas. 

 Based on the result of early RAB drilling, Transition would immediately pursue deeper Reverse Circulation 
(RC) drilling and may undertake concurrent diamond drilling (DD) to obtain important structural and 
geological information.  

 Assuming continuation of metal enrichment is confirmed at depth, Transition may look to defining a 
resource estimate as soon as possible. 
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Competent Person Statement  

Statements contained in this report relating to exploration results and potential are based on information compiled 
by Professor Ken Collerson, who is a Fellow of the Australasian Institute of Mining and Metallurgy (AusIMM). 
Professor Ken Collerson is an independent consultant to Transition Resources Pty Ltd and Geologist whom has 
sufficient relevant experience in relation to the mineralisation styles being reported on to qualify as a Competent 
Person as defined in the Australian Code for Reporting of Identified Mineral resources and Ore reserves (JORC Code 
2012). Professor Ken Collerson consents to the use of this information in this report in the form and context in which 
it appears. 

Disclaimer and Forward-looking Statements  

This report contains forward-looking statements that are subject to risk factors associated with resources 
businesses.  It is believed that the expectations reflected in these statements are reasonable, and are based on the 
reasons detailed throughout this report, but they may be affected by a variety of variables and changes in 
underlying assumptions which could cause actual results or trends to differ materially, including, but not limited to: 
price fluctuations, actual demand, currency fluctuations, drilling and production results, reserve estimates, loss of 
market, industry competition, environmental risks, physical risks, legislative, fiscal and regulatory developments, 
economic and financial market conditions in various countries and regions, political risks, project delays or 
advancements, loss of key staff and/or management personnel, approvals and cost estimates. 
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Metal and FOREX Inputs 

 

https://www.kitco.com/strategic-metals/
https://tradium.com/en/technology-metals/

