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ASX ANNOUNCEMENT  

Mt Mulgine Scoping Study Demonstrates Globally Significant  

 Critical Minerals Project  

Australian tungsten developer Tungsten Mining NL (ASX:TGN)  (ñTungsten Mining, ò ñTGN,ò or ñthe Company ò), is 
pleased to announce the results of the Scoping Study (ñthe Studyò) for the Mt Mulgine Project in Western Australia. 
The study underscores the global significance of the Mt Mulgine Project, highlighting encouraging project economics 
and supporting an accelerated approach to tungsten and molybdenum production. The results provide a strong 
foundation for the immediate commencement of a Pre-Feasibility Study (PFS). 

 

Highlights  

¶ The Scoping Study positions Mt Mulgine as a potential long-term, low-cost producer of tungsten and 

molybdenum, with additional copper, gold and silver upside.  

¶ Study highlights encouraging financial outcomes for the preferred 6 Mtpa Development Case: 

 

¶ Large Indicated Mineral Resource Estimate base of 175 Mt supporting long-term production, with significant 

scope to expand the Resource Estimate and extend mine life. 

¶ Given the size of the resource and the strategic nature of US critical minerals-listed tungsten & molybdenum, 

there is opportunity to increase the scale of processing up to 15 Mtpa.  

¶ Defined gold resource (67.5 koz) and additional exploration target (44 ï 87 koz) provides optionality to 

monetise the enriched, near surface gold on the back of record gold prices.  

¶ Positive Scoping Study outcomes enable immediate commencement of the PFS, targeted for completion in 

Q2 2026. 

¶ Pending positive PFS outcomes, TGN will target Definitive Feasibility Study (DFS) completion in H2 2027.  

 

Tungsten Mining Chairman,  Gary Lyons commented:  

ñThe Mount Mulgine Scoping Study confirms that Tungsten Mining's mineral resource inventory is of global 
significance. Located in Western Australia, a safe and well-regarded mining jurisdiction, previous drilling and ongoing 
analysis highlights that the Mount Mulgine project is one of the largest and most valuable tungsten deposits outside 
of China. With tungsten prices currently trading at record highs, it is important to note that the economics of this 
Scoping Study have been assessed at significantly lower long-term assumptions, underlining the robustness potential 
of the project. In short, this Scoping Study marks key milestone in Mt Mulgineôs evolution and an important step in 
securing diversified sources of critical minerals for the future.
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Cautionary Statements  

 
The Scoping Study referred to in this ASX announcement has been undertaken for the purpose of initial evaluation 
of a potential development of the Mt Mulgine Project in Western Australia. It is a preliminary technical and economic 
study of the potential viability of the Mt Mulgine Project. 
 
The Scoping Study outcomes, production target and forecast financial information referred to in this release are 
based on low-level technical and economic assessments that are insufficient to support estimation of Ore Reserves. 
Further exploration, evaluation work and appropriate studies are required before TGN will be able to estimate any 
Ore Reserves or to provide any assurance of an economic development case. 
 
Of the Mineral Resources scheduled for extraction in the Scoping Study production plan 100% fall within the Indicated 
Category. No inferred mineral resources or portion of the exploration target features in the mine plan and are not 
included in the production of financial models.  
 
The Scoping Study is based on material assumptions as outlined in this announcement. These include assumptions 
about the availability of funding. While TGN considers all the material assumptions to be based on reasonable 
grounds, there is no certainty that they will prove to be correct or that the range of outcomes indicated by the Scoping 
Study will be achieved. 
 
To achieve the range of outcomes indicated in the Scoping Study, pre-production funding in the order of A$358 ï 
$A495M (for the preferred development case) may be required. There is no certainty that TGN will be able to source 
that amount of funding when required. It is also possible that such funding may only be available on terms that may 
be dilutive to or otherwise affect the value of TGNôs shares. It is also possible that TGN could pursue other value 
realisation strategies such as a sale, partial sale or joint venture of the Project. 
 
Statements in this announcement regarding TGNôs business or proposed business, which are not historical facts, 
are forward-looking statements that involve risks and uncertainties, such as Mineral Resource estimates, market 
prices of tungsten, molybdenum, copper, gold and silver, capital and operating costs, changes in project parameters 
as plans continue to be evaluated, continued availability of capital and financing and general economic, market or 
business conditions, and statements that describe TGNôs future plans, objectives or goals, including words to the 
effect that TGN or management expects a stated condition or result to occur. Forward-looking statements are 
necessarily based on estimates and assumptions that, while considered reasonable by TGN, are inherently subject 
to significant technical, business, economic, competitive, political and social uncertainties and contingencies. Since 
forward-looking statements address future events and conditions, by their very nature, they involve inherent risks 
and uncertainties. Actual results in each case could differ materially from those currently anticipated in such 
statements. Investors are cautioned not to place undue reliance on forward-looking statements, which speak only as 
of the date they are made. 
 
TGN believes that this announcement includes a fair and balanced summary of the Study. TGN has concluded that 
it has a reasonable basis for providing these forward-looking statements and the forecast financial information 
included in this release. This includes a reasonable basis to expect that it will be able to fund the development of the 
Project upon successful delivery of key development milestones and when required. While TGN considers all material 
assumptions to be based on reasonable grounds, there is no certainty that they will prove to be correct or that the 
range of outcomes indicated by the Study will be achieved and are considered preliminary in nature. Given the 
uncertainties involved, investors should not make any investment decisions based solely on the results of this Study.
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___________________________________________________________________________________________ 

Project Background   

The Mt Mulgine Project represents a strategically significant asset, hosting one of the largest undeveloped tungsten 
and molybdenum inventories globally, see Figure 2. Located in Western Australia, a recognised, low-risk mining 
jurisdiction with established infrastructure and strong regulatory frameworks. The projectôs scale, combined with the 
critical importance of tungsten and molybdenum to industrial and defence applications, positions Mt Mulgine as a 
potentially key future supplier of strategic metals essential to global supply chain security.  

As of 2025, the Mulgine Trench deposit has a JORC 2012 compliant Mineral Resource of 247 Mt containing 270 kt 
of tungsten (as scheelite) and 69 kt of molybdenum (as molybdenite)1. The project will involve development of a 
greenfield mine and processing operation to produce tungsten and molybdenum concentrates as its primary 
products, together with a copper-gold-silver (Cu-Au-Ag) concentrate.  

The project site is located approximately 330 km north-
northeast (NNE) of Perth in the Murchison Region of 
Western Australia, See Figure 1. Road access to site from 
Perth is via the Great Northern Highway or the Mullewa-
Wubin Road to the town of Perenjori. Access from 
Perenjori to site is via the Perenjori-Rothsay and Warriedar 
Copper Mine public roads.  

Significant exploration has been undertaken at Mt Mulgine 
beginning in the early 1900s with gold prospecting, 
followed by small-scale molybdenum mining between 
1910 and 1920. Mt Mulgine has since been explored and 
mined by several companies. In 2015 Tungsten Mining 
acquired the tungsten and molybdenum rights from 
Hazelwood Resources and has since completed an 
additional 46,648 m of reverse circulation (RC) drilling and 
5,608 m of diamond core drilling. Tungsten Miningôs drilling 
combined with historical drilling totals 112,938 m of drilling 
at Mulgine Trench. The Company obtained the tenements 
outright from Minjar Gold Pty Ltd in late 2024. 

 

Figure 2: Global Tungsten Projects Comparison2 

 

1 Refer to TGN ASX Announcements dated 4th May 2020, ñUpdate of Mineral Resource Estimate for Mulgine Trench Depositò. Exclusive to 
Mulgine Hill and Trench deposits, excluding the Camp Resource released on 06 October 2025. 

2 Refer to TGN ASX Announcement dated 14th October 2025 ñPresentation ï Tungsten Tipped Solution to Critical Mineralsò 

Figure 1: Map of Tungsten Mining's Projects 
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Study Purpose  

The Mt Mulgine Integrated Scoping Study was undertaken to evaluate a range of strategic pathways to production. 
The objective was to maximise value from the projectôs Mineral Resources, while balancing start-up capital 
requirements against project returns. The objective was to refine a sub-set of preferred development cases to 
advance into the PFS. 

The Scoping Study included the following components:  

¶ Assessment of multiple start-up scenarios, including gold-first and tungsten-first processing at different 

scales. 

¶ Conceptual capital and operating cost estimates for different scale tungsten and gold start-up cases. 

¶ Evaluation of synergies between the gold and tungsten infrastructure. 

¶ High-level financial analysis of selected cases to understand project economics. 

¶ Strategic assessment to identify the most attractive pathway to advance into Pre-Feasibility. 

Note ï where this document references ótungsten oreô, ótungsten projectô or ótungsten productionô, this includes 
production of a molybdenum concentrate and a mixed base metals concentrate containing gold, silver and copper. 

 

Study Strategy  

Engineering was independently completed by Mincore for gold and tungsten processing to establish base cases and 
support cost estimates. Gold processing was assessed at 1.5 Mtpa, while tungsten was assessed at 3 Mtpa. Mincore 
designed the flowsheet, and engineering was completed for both processing options to establish the equipment list 
and thus the capital and operating cost basis. The base cases were then scaled to test a range of throughput 
capacities, providing flexibility in evaluating different development scenarios.  

The throughput capacities assessed are summarised for the gold (Table 1) and tungsten cases (Table 2): 

Table 1: Gold Plant Capacity Cases 

Gold Plant Capacity Cases  

Throughput (tpa)  1 Mtpa 1.5 Mtpa 2 Mtpa 

Table 2: Tungsten Capacity Cases 

Tungsten Capacity Cases  

Throughput 
(tpa) 

3 Mtpa 4 Mtpa 6 Mtpa 9 Mtpa 12 Mtpa 15 Mtpa 

 

Supporting mine-schedules were developed for each scenario to provide inputs for financial analysis. This approach 
allowed the Company to assess the relative merits of gold-first and tungsten-first development options before 
selecting the preferred pathway.  
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Study Scope  

The Study scope incorporated a broad range of assessments required to be defined for the Gold and Tungsten 
cases. These scope elements have been outlined below: 

Mining & Geology Scope:  

¶ Desktop Mining Assessment including:  

o Pit optimisations completed on the Mulgine Trench Resource model3 

o Preliminary pit designs and waste rock landform modelling 

o Mine schedules completed for a series of development options 

¶ Geological evaluation of gold potential at Mulgine Trench and surrounding prospects 

Metallurgical & Process Infrastructure Scope:  

¶ Metallurgical testwork ï completed on major lithologies for the Trench deposit 

¶ Metallurgical evaluation of historical testwork results 

¶ Process design for Gold and Tungsten Processing Facilities 

o Process Flowsheet Diagram (PFD) 

o Process Design Criteria (PDC) 

o Mass Balance (MB) 

o Mechanical Equipment List (MEL) 

¶ Preliminary engineering design for equipment sizing 

¶ Plant layouts 

Non-Process Infrastructure Scope:  

¶ Assessment of Non-Processing Infrastructure (NPI) including: 

o Tailings storage facilities (TSF) 

o Power plant 

o Camp 

o Maintenance, offices, warehouses and other auxiliary infrastructure buildings 

¶ Desktop water supply assessment completed 

Project  Evaluation Scope : 

¶ Overall project operating expenditure (OPEX) estimate (AACE class 4/5, ± 50%) 

¶ Overall project capital expenditure (CAPEX) estimate (AACE class 4/5, ± 50%) 

¶ Financial evaluation 

¶ Project risk & opportunities evaluation 

Internal Strategic Assessment  

An internal strategic assessment was conducted to assess the merits of start-up gold processing transitioning into 
tungsten processing. The internal evaluation concluded the following: 

¶ Some of the oxide gold mineralisation sits above the proposed tungsten start-up pit. 

¶ The gold-start up strategy was to develop a conventional gold processing facility to process the near surface 

gold mineralisation before re-purposing the appropriate components of the project to process tungsten ore. 

¶ Whilst possibly allowing a lower CAPEX start-up solution to the Mt Mulgine Project by starting the project on 

gold processing, tungsten production from the project would be delayed. 

¶ Concurrent Tungsten and Gold ore processing options were also considered, however were not evaluated 

in detail as the current in-situ value of the tungsten ore is significantly more than the oxide gold ore and thus 

does not make economic sense to process gold ore once the tungsten ore is exposed and can be processed. 

¶ The current definition around the oxide gold resource is limited and would require significant capital 

expenditure and time to improve the resource definition for detailed evaluation purposes. 

¶ Alternative ways to monetise the gold ore in the tungsten over-burden that do not delay the 

production of tungsten will be evaluated as a part of future studies. 

Due to the above, and the strong tungsten market, the Scoping Study focus shifted to tungsten-only ore processing. 

 

3 Refer to TGN ASX Announcements dated 4 May 2020, ñUpdate of Mineral Resource Estimate for Mulgine Trench Depositò. 
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Market A ssessment  

Tungste n 

The share of demand for tungsten has been shifting, 
globally as there is increasing interest in using tungsten 
for high performance defence, industrial and clean 
energy applications. Figure 3 4  displays the current 
demand segments across the market. Tungsten, 
typically traded as Ammonium Paratungstate (APT), 
occupies a pivotal position in the global supply chain, as 
shown in Figure 4. 

Buyers are seeking reliable replacement volumes as 
existing mines approach depletion and limited new 
supply is coming online. Rising demand for tungsten 
products is unlikely to be met through increased 
recycling, as further scrap use would be inefficient, 
meaning higher product demand will directly increase 
concentrate demand. Consumers are looking to 
consolidate their supplier base to secure larger, more 
stable supply volumes and reduce costs. 

 

 

Figure 4: Tungsten Industry Chain 

 

The tungsten market has historically maintained a balanced 
supplyïdemand dynamic with steady growth. However, recent 
Chinese export restrictions, where they control 80% 5  of the 
worldôs supply,  have disrupted this equilibrium by reducing 
supply in western markets. This shift is creating a favourable 
environment for new non-Chinese projects, which are rapidly 
gaining competitiveness and attracting growing interest from 
western governments and investors seeking to diversify supply 
chains.  

 

 

 

 

4 https://www.itia.info/applications-markets/ 

5 https://www.tungstenmetalsgroup.com/blog-blog/outlook-for-2025-tungsten-supply-chain-
dynamics#:~:text=Historically%2C%20China%20leveraged%20its%20tungsten,both%20civilian%20and%20military%20applications. 

Figure 3: Industry Demand for Tungsten Products 

Figure 5: Tungsten Oxide Powders 
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Molybdenum  

Molybdenum is a refractory metal that readily forms hard, stable carbides, used as an alloying agent in steels, cast 
irons and in superalloys. In these uses, molybdenum enhances hardness, strength, toughness and resistance to 
wear and corrosion. Molybdenum is usually added with other alloying metals such as chromium, niobium, 
manganese, nickel, and tungsten. Such uses account for most molybdenum consumption, but molybdenum is also 
used in chemical applications, such as in catalysts, greases and lubricants. 

Within this, carbon steel, full alloy steel and high-strength-low-alloy steels, collectively referred to as óengineering 
steelsô, are the greatest consumers of molybdenum, while stainless steel is the second largest. Other metallurgical 
applications for molybdenum include cast irons, superalloys, metallic molybdenum, and chemical applications. See 
Figure 6 for a summary of the molybdenum industrial chain.  

Molybdenum is expected to continue to have strong demand in global power generation and infrastructure projects 
as countries continue to prioritise clean energy to address climate change. 

 

Figure 6: Molybdenum Industrial Chain6 

According to the 2025 USGS report7, China produced ~40% of the worldôs molybdenum in 2024. Similar to tungsten, 
molybdenum has also been subject to export controls, disrupting global supply chains and consequently increasing 
demand in western markets. Estimated global molybdenum production in 2024 increased by 6% compared with that 
in 2023. In descending order of production, China, Peru, Chile, the United States, and Mexico provided 90% of total 
global production. Of the five major producers, only China and the United States produced molybdenum from both 
primary molybdenum mines and by-product copper mines; the other countries produced molybdenum as a by-
product from copper mines. Declining ore grades at porphyry copper mines are also affecting molybdenum 
production. Several large porphyry copper mines are expected to reach end-of-life in the mid-2030s which will further 
affect future molybdenum supply.  

  

 

6 Molybdenum Concentrate Market Research Report, Golden Dragon Capital, 2023 

7 https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-molybdenum.pdf 

https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-molybdenum.pdf
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Copper, Gold  and Silver  

Copper and copper alloy products are used in building construction, 42%; electrical and electronic products, 23%; 
transportation equipment, 18%; consumer and general products, 10%; and industrial machinery and equipment, 7%. 

The world mine production reached 23 million tonnes in 20248.  

Gold is primarily used in jewellery, accounting for 45% of above ground stocks, followed by private investment 22%, 
Official Holdings 17% and Other 15%. The 10-year average between 2015 and 2024 for total mine supply is 3,572 
tonnes per year, whereas recycled gold provides 1,199 tonnes per year9. 

Silverôs primary use is industrial, accounting for approximately half of global demand, 21,200 tonnes in 2024 followed 
by jewellery, 6,500, coin & net bar, 5,900 tonnes and some minor uses in silverware, 1,700 tonnes and photography, 
800 tonnes. The total mine supply in 2024 was 25,500 tonnes10. 

Pricing Trends and Outlooks  

The cumulative price change percentages for tungsten, molybdenum, copper, gold and silver are shown in  
Figure 7. The 5-year trends highlight significant increases in price action across commodities reflecting strong post-
pandemic recovery, persistent inflationary pressures, geopolitical factors and sustained demand growth linked to 
industrial expansion and the global energy transition. Sustained demand is expected to continue for these 
commodities through to development of the Mt Mulgine asset as strong fundamentals persist.   

 

Figure 7: Commodity Pricing Trends (5 Year) 

  

 

8 https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-copper.pdf 

9 https://www.gold.org/about-gold/market-structure-and-flows 

10 https://silverinstitute.org/wp-content/uploads/2025/04/World_Silver_Survey-2025.pdf 

APT Price : 
643 USD/MTU on 

17.10.2025 
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Geology & Mineral Resources  

Background  

The Mt Mulgine Project has been 
subjected to intense exploration for gold, 
tungsten and molybdenum since the 
1960s. Initially exploration targeted 
molybdenum from 1910 to 1970, then 
Minefields and ANZECO conducted 
systematic exploration for tungsten at 
Mulgine Hill and Mulgine Trench until the 
mid-1980s.  Activities from 1985 to 2016 
mostly targeted gold, including the mining 
of the Highland Chief, Bobby McGee, 
Black Dog and Camp pits. Since 2015 
Tungsten Mining has conducted 
systematic exploration targeting tungsten, 
molybdenum, gold, silver and copper. 
Figure 8 displays all the potential 
locations that are being targeted for 
further evaluation for tungsten and gold.  

 

Mt Mulgine is as an Archaean porphyry tungsten-molybdenum-gold-silver polymetallic system. The mineralised 
horizon at Mulgine Trench is 150ï260 m thick, extends over 1.5 km of strike, and dips 25ï40° northwest. The 
stratigraphy comprises mafic to ultramafic amphibolites with several narrow BIF units, which act as marker horizons. 
Numerous felsic quartz-muscovite-sericite units intrude the sequence, and these are interpreted as being associated 
with the Mulgine Granite intrusion. The Mulgine Granite is interpreted as the source of the fluids associated with the 
tungsten-molybdenum mineralisation. Long and cross sections of Mulgine Trench are shown in Figure 9. 

 

Figure 9: Mulgine Trench Long and Cross Sections11 

 

11 Refer to TGN ASX Announcement dated 29th January 2021, ñMaiden Ore Reserve Estimate ï Mt Mulgine Projectò. Note, the stated Ore 
Reserve was applicable to previously completed PFS. This will be revised in the next study phase.  

Figure 8: Overall View of Gold and Tungsten MRE's across Mt Mulgine's Tenements 
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Mineralisation  

Scheelite is the dominant tungsten mineral within the deposit, generally presenting as a blend of fine and coarse 
grained scheelite particles, which tend to aggregate where significant alteration occurs. Scheelite is predominantly 
enclosed by or in contact with mica or quartz and is generally present in all lithologies.  Molybdenite often occurs as 
flakes on the boundaries of differing rock types and can be finely disseminated or occur in local clusters. An example 
of the ultramafic unit is shown below (Wet and UV photography) in Figure 10 and Figure 11, with high grade scheelite 
populating the heavily altered ultramafic and quartz units. 

 

Figure 10: Wet Photograph of Ultramafic Core Sample 

 

Figure 11: UV Photograph Showing Scheelite in Ultramafic Core Sample 

Primary  Tungsten Resource  

Mulgine Trench  

Mulgine Trench hosts the majority of Tungsten Miningôs mineral inventory, hosting a single primary ore body 
demonstrating considerable width and extent, known to be open along strike and at depth. The Mineral Resource 
Estimate defined by Optiro in 2020, demonstrates the strong continuity in the resource, being largely mineralised 
below the base of oxidation.  

The Mineral Resource Estimate for Mulgine Trench is displayed below in Table 312.  

 

12 Refer to TGN ASX Announcement dated 4th May 2020, ñUpdate of Mineral Resource Estimate for Mulgine Trench Depositò. 



   

ASX: TGN        Page 17 

 

Table 3: Mineral Resource Estimate ς Mulgine Trench 

Mt Mulgine Mineral Resource Estimate (JORC) based on a minimum cut -off grade of 0.05% WO 3 

Class  
Million 
Tonnes  

WO3 
% 

WO3 
(Kt)  

Mo 
(ppm)  

Mo 
(Kt)  

Au 
(g/t)  

Au 
(Koz) 

Ag 
(g/t)  

Ag 
(Moz) 

Cu % 
Cu 
(Kt)  

Mulgine Trench (May 2020)  

Indicated 175 0.11 190 290 51 0.14 770 6 32 0.04 69 

Inferred 72 0.11 80 250 18 0.1 230 5 12 0.03 24 

Total  247 0.11 270 280 69 0.13 1000 6 44 0.04 92 

Note: Totals may differ from sum of individual numbers as numbers have been rounded in accordance with the Australian JORC code 
2012 guidance on Mineral Resource reporting. 

Since the 1960s Mulgine Trench has been subjected to drilling of 1,427 reverse circulation and diamond holes for a 
total of 112,938 metres13. Drilling has targeted a combination of primary tungsten mineralisation and several gold 
targets, several of which have previously been mined.  

Table 4: Drilling Summary for Mulgine Trench 

Company  
Period 
Drilled  

RC 
Drilling 
Holes  

RC 
Drilling 
Metres  

Diamond 
Drilling 
Holes  

Diamond 
Drilling 
Metres  

Total 
Holes  

Total 
Metres  

Minefields/ANZECO 1970 - 1981     68 9,512 68 9,512 

General Gold Resources 1993 34 1,315     34 1,315 

RGC Exploration Pty Ltd 1994 - 1995 37 3,674     37 3,674 

Gindalbie Gold Ltd 2001 - 2004 282 12,873 1 297 283 13,170 

Vital Metals Ltd 2008 2 328     2 328 

Minjar Gold Pty Ltd 2012 - 2015 672 30,964 10 1,719 682 32,683 
        

Tungsten Mining NL 2016 - 2021 281 46,648 40 5,608 321 52,256 

Total    1,308 95,802 119 17,136 1,427 112,938 

Gold  Resource  

Beyond Mulgine Trench, significant exploration has been undertaken at the Camp prospect, south of Mulgine Trench. 

Gold mineralisation at the Camp Prospect is hosted by a greenstone sequence comprising biotite schists with minor 

Banded Iron Formation (BIF) and felsic intrusive units. Two main zones occur at the Main Camp trend that hosts the 

Bell, Williams and Spock Pits and extends over 800 metres of strike and the Ocean prospect in Figure 12. 

Mineralisation is supergene enriched within the weathering profile and occurs in multiple stacked lodes in structurally 

controlled shallow northwest dipping zones.  

Camp Prospect  

The Mineral Resource Estimate specifically targeting gold at the Camp pits, is shown in Table 5. Figure 12 shows 
location of the primary Camp resource. Refer to the respective ASX announcement for cross-sections14.  

 

13 Refer to TGN ASX Announcement dated 11th August 2025, ñGold Results Support Mt Mulgine Development Strategyò 

14 Refer to TGN ASX Announcement dated 6th October 2025, ñMineral Resource Estimate Strengthens Mt Mulgine Strategyò. 



   

ASX: TGN        Page 18 

 

Table 5: Mineral Resource for Gold at Mt Mulgine 

Mt Mulgine Indicated and Inferred Mineral Resource  Estimate  ï December  2018 (0.5 g/t Au Cut -Off ) 

Classification  
Oxide  Transitional  Fresh  Total  

Kt Au (g/t ) Kt Au (g/t ) Kt Au (g/t ) Kt Au (g/t ) Au (oz) 

Total  Mineral Resource Estimate  

Indicated 550 1.03 520 0.98 350 1.19 1,400 1.06 48,300 

Inferred 18 0.96 58 1.06 420 1.26 490 1.22 19,300 

Total  570 1.03 580 0.99 770 1.23 1,900 1.10 67,500 

 

Figure 12: Geology of the Camp Prospect Showing the Location of the 2018 Mineral Resource Estimates and Cross Sections AB, CD, EF and GH.15 

The Camp pits have been subjected to drilling of 1,445 reverse circulation and diamond holes for a total of 42,191 
metres, as shown in Table 616. This included close spaced grade control drilling in 2014 prior to commencing mining 
activities. Minjar Gold Pty Ltd (Minjar Gold) mined six shallow pits at Camp targeting oxide gold mineralisation in 
2014-2015.  

Historic drilling identified significant shallow gold mineralisation beneath and adjacent to these pits. Potential also 
exists to define additional shallow zones of supergene enrichment in areas sparsely drilled where deeper TGN drilling 
intersected broad zones of anomalous gold down dip.   

 

15 Black Dog and Bobby McGee prospects included in the Camp Mineral Resource Estimate, located north of Mulgine Trench (not shown in 
figure). 

16 Refer to TGN ASX Announcement dated 28th August 2025, ñGold Results Support Mt Mulgine Development Strategyò. 
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Table 6: Drilling Summary for Camp pit 

Company  
Period 
Drilled  

RC 
Drilling - 

Holes  

RC 
Drilling - 
Metres  

Diamond 
Drilling - 

Holes  

Diamond 
Drilling - 
Metres  

Total - 
Holes  

Total - 
Metres  

Minefields/ANZECO 1972 - 1973     3 216 3 216 

Golconda Ltd 1988 5 155     5 155 

General Gold Resources NL 1993 - 1998 124 5,932     124 5,932 

RGC Exploration Pty Ltd 1994 - 1995 33 3,036     33 3,036 

Gindalbie Gold Ltd 2001 - 2003 60 1,273 2 30 62 1,303 

Minjar Gold 2010 - 2016 1,214 31,125     1,214 31,125 

Tungsten Mining NL 2019, 2023 4 424     4 424 

Total    1,440 41,945 5 246 1,445 42,191 

The Companyôs and other historical drilling have defined continuous zones of gold mineralisation, and this has been 
used to define an Exploration Target for gold mineralisation present at the Mulgine Trench, Allentown and Monza 
Prospects, see Table 717. This is in addition to the Indicated and Inferred Mineral Resource estimates at the Camp, 
Black Dog and Bobby McGee Prospects.  

Table 7: Exploration Target for the Mulgine Trench, Allentown and Monza Prospects 

Exploration  Target for Gold at Mulgine Trench, Allentown and Monza Prospects ï October 2025  

Prospect  Tonnes  Grade (g/t Au)  Metal (Au koz)  

 Low  High  Low  High  Low  High  

Trench Prospect  1,300,000 1,700,000 0.8 1.1 33.4 60.1 

Allentown Prospect  150,000 200,000 1.2 1.8 5.8 11.6 

Monza Prospect  40,000 60,000 4.0 8.0 5.1 15.4 

Total  1,500,000 2,000,000 0.9 1.4 44.4 87.1 

Future Exploration  

Tungsten  

There exists opportunity to expand the current Mulgine 
Trench resource with additional resource drilling to 
extend the resource along strike, and at depth. Holes 
extended to depth, have indicated strong continuity in 
tungsten mineralisation demonstrating the potential for 
the mineralisation to extend down dip.  

Mulgine Hill remains a strong target with a significant 
resource already defined at elevated tungsten grades. 
There is opportunity to extend the mineralisation to the 
west towards Mulgine Trench and to the north. 
Significant molybdenum grades have also been 
identified in drilling within and adjacent to the Mulgine 
Hill resource generating strong targets, particularly to 
the east 18 . There is also anomalous tungsten and 
molybdenum that has been identified south of Mulgine 
Trench and Hill, which has yet to be adequately drill 
tested.  

 

17 Refer to TGN ASX Announcement dated 27th October 2025, ñMt Mulgine Strategy Strengthened by Gold Exploration Targetsò. 

18 Refer to TGN ASX Announcement dated 3rd November 2023, ñEncouraging Final Drill Results at Mulgine Hillò. 

19 Refer to TGN ASX Announcements dated 27 October 2025, ñMt Mulgine Strategy Strengthened by Gold Exploration Targetsò. 

Gold  

Within the exploration target stated above, are 
significant targets which have the potential to increase 
the standalone gold resource within the project. 
Namely, the primary Mulgine Trench gold target, 
Allentown, and Monza Prospects. At Mulgine Trench, 
mineralisation remains open along strike and at depth, 
while there are significant high-grade intersections at 
Monza, including 4 m at 27.69 g/t Au and 4 m at 
25.18 g/t Au, from 19 and 93 metres respectively. 
Allentown has significant mineralisation across three 
eastïwest structures over 180 m of strike, remaining 
open to the east and west, with highlights of 23 m at 
1.84 g/t Au and 10 m at 2.02 g/t Au, from 12 and 4 
metres respectively19. Together, these near-surface 
and high-grade targets, along with underexplored 
regional areas, offer opportunities to materially 
enhance the projectôs gold potential and support its 
viability as a world-class tungsten operation.  
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Mining   

This chapter presents the technical and physical aspects that have been given consideration in the 
development of the mine design and production schedules used for the Scoping Study. Such aspects include 
resource characteristics, geotechnical parameters, mining methods, pit design parameters, mine schedules and 
operating cost estimates. Modelling completed thus far is preliminary and will be refined in the subsequent study 
phase.  

Mt Mulgine is an Archaean porphyry tungsten-molybdenum-gold-silver system. The Mulgine Trench deposit lends 
itself to open pit mining, due to the large and relatively homogeneous orebody, carrying a low strip ratio. 

Pit Optimisations  

Pit optimisations were completed on the Optiro Block Model generated for the Mulgine 2020 Mineral Resource 
Estimate20 using whittle software. Optimisations were completed on Indicated material only, noting that a volume of 
Inferred material falls within the optimised pits, however this was regarded as waste and was not used to support the 
financial evaluation.  

Conservative optimisation parameters were used, that align with the assumptions used in the financial modelling to 
estimate potential economic inventory. Optimisations were completed using tungsten and molybdenum as the 
denominators for ore and waste determination with cut-offs applied to classify material. Only fresh and transitional 
material of sufficient grade was classified as ore. All oxide material is treated as waste. There is opportunity with 
further definition that the in-situ gold bearing oxide material of sufficient grade could be stockpiled, further work is 
required to define and quantify this.  

Geotechnical parameters were based on desktop assessments completed at Mulgine Trench, thus based on the 
rock mass classification, kinematic analysis and slope stability modelling, suitable parameters were adopted.  

This study did not include modelling of detailed pit designs, however the conformance with pit optimisations and 
designs from the previously completed PFS is high, generating similar outcomes. This is expected to continue as the 
company progresses into the next study phase. Further optimisation of these is anticipated with detailed pit designs 
to follow.  

It is anticipated that a JORC (2012) compliant Ore Reserve Estimate Statement will be released in the next study 
phase. Staged pits from completed optimisations are shown in Figure 13. 

  
Figure 13: Staged Pit Optimisations 

 

 

20 Refer to TGN ASX Announcement dated 4th May 2020, ñUpdate 
of Mineral Resource Estimate for Mulgine Trench Depositò. 

Stage 2   

Stage 1   

Stage 3   
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Mining Approach  

Mining is expected to take place in stages with several cutbacks required to access lower benches. Stage 1, 2 and 
3 pits largely conform with previous designs completed over the Mulgine Trench deposit, containing approximately 
30, 60 and 140 Mt of material respectively (total material, not cumulative).  

The project is expected to be mined by conventional drill, blast, load and haul methods. The current strip ratio is 0.8:1 
(waste:ore) based on optimisations, however this would be expected to increase marginally once pit designs are 
completed. The study assumes mining will be operated by contractors as this presents a lower risk and reduced 
capital option. The mining contractor is expected to be selected and engaged through a competitive tender process. 

Mine Schedules  

The aim of the scheduling process was to generate preliminary benchmark schedules that meet mill feed 
requirements and prioritise higher grade ore within the nested pit optimisations. The schedule has constraints based 
on vertical rate advances but will require further optimisation and smoothing to generate a consistent waste schedule 
and limit fluctuations in fleet requirements. Material movement limits were revised to accommodate higher mining 
rates during stripping activities, enabling ore production in Year 1 and providing the necessary waste material for 
initial TSF construction. Mine modelling and schedules will be further developed in the next study phase.   

Schedules for 6 Mtpa and 15 Mtpa mill feed options are shown in Figure 14 and Figure 15 below with tungsten and 
molybdenum grade profiles.  

 

Figure 14: Production Schedule 6 Mpta (Preferred Development Case) 
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Figure 15: Production Schedule 15Mpta 

As stated above, the Indicated Mineral Resource wholly supports the Scoping Study mine plan. No Inferred Mineral 
Resource or portion of the exploration target features in the mine plan.  

Mine Layouts  

Preliminary mine layouts can be observed in Figure 16. 

Allowance has been made for the possible locations of the following:  

¶ ROM pad 

¶ Mining infrastructure 

¶ Processing infrastructure 

¶ Ex-pit haul roads  

¶ Access roads  

¶ Tailings storage facilities 

o Allowance for larger inert tailings storage facility 

o Waste rock landform locations 

¶ Magazine and bulk explosives storage facility  

Mine layouts will be developed in the subsequent study phase.  
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Figure 16: Preliminary Site Layout 
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Metallurgy and Process Selection  

Trench Testwork Overview  

The Mulgine Trench deposit comprises of three ore zones: an oxide zone, a transition layer and a primary 
mineralisation zone that can be divided into three major lithologies: 

1. Basalt (mafic) 

2. Ultramafic 

3. Felsic 

Following historical testwork completed in the 1970ôs ï 1980ôs, considerable testwork has been undertaken on the 
Mulgine Trench samples, which included the 2021 PFS Testwork Program and the 2024-2025 Process Flowsheet 
Program. 

2021 PFS Testwork  

The 2021 PFS Testwork program was undertaken in a variety of laboratories and was focused on testing the following 
lithologies within the Trench deposit: 

¶ Basalt 

¶ Felsic 

¶ Ultramafic 

¶ Saprock Basalt 

¶ Lower Saprolite 

The testwork was performed in two phases with the initial phase focused on a ñfineò (212 Õm) grind followed by bulk 
sulfide flotation and  gravity separation. The first phase assessed different lithologies to understand  process 
variability and to de-risk the flowsheet. This work consisted of mineralogy, QEMSCAN, comminution, ore sorting, 
bulk sulfide flotation, gravity separation and copper and molybdenum flotation.  

A second phase of testing was undertaken using a ñcoarseò (1.18 mm) grind followed by gravity separation ahead of 
bulk sulfide flotation. This testwork was only conducted on the basalt rock.  

A summary of the testwork is presented in Table 8. 

Table 8: 2021 Metallurgical Testwork Summary 

Testwork Phase  Lithologies  Testwork  Organisation  

Phase 1 - 212 µm grind  

Basalt 
Felsic 
Ultramafic 
Saprock Basalt 
Lower Saprolite 

Mineralogy ALS / MODA 

Quantitative Evaluation of Materials by Scanning 
Electron Microscopy (QEMSCAN) 

SGS 

Comminution ALS (Perth) 

Ore Sorting TOMRA 

Bulk Sulfide Flotation (BSF) 

ALS (Perth) Copper and Molybdenum Separation 

Gravity Table Separation 

Phase 2 - 1.18 mm grind  Basalt 1.18 mm testwork ALS (Burnie) 

2024 Process Flowsheet Testwork  

The process flowsheet testwork program commenced in late 2024 and is currently ongoing. The testwork was 
undertaken on four main lithological samples from the Trench deposit and focused on gravity concentration and 
flotation as the primary beneficiation methods with some preliminary sighter tests on magnetic separation. The main 
objectives of the testwork program were to assess the amenability of gravity and flotation beneficiation for different 
lithologies and to develop a suitable process flowsheet for the production of the following products: 

¶ Tungsten (Scheelite) concentrate 

¶ Molybdenum concentrate 

¶ Base metals (Cu-Au-Ag) concentrate 

¶ Magnetite concentrate 

A summary of the lithologies, composites and testwork to date is shown in Table 9. 
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Table 9: 2024-2025 Metallurgical Testwork Summary 

Lithologies  Testwork  Organisation  

High Mo Basalt  
Basalt  
High Mo Ultramafic  
Ultramafic  

Comminution 

Nagrom 

Gravity Table Separation 

High Mo Basalt  
High Mo Ultramafic  

Bulk Sulfide Flotation 

LIMS 

Pyrite Reverse Flotation 

Scheelite Flotation 

Ultramafic  Dense Media Separation (DMS) 

Hi Mo Ultramafic  Cyanide Bottle Roll 

Process Flowsheet Selection Basis  

The flowsheet for this study was mainly selected based on testwork outcomes from the 2024-2025 program. The 
program primarily focuses on gravity and flotation concentration methods. 

The outcomes of the 2024-2025 Process Flowsheet Testwork so far have shown significant potential in simplifying 
the flowsheet as a result of promising gravity and flotation tests. Further testwork is planned to validate.  

Testwork Sum mary  

Mineralogy   

Two techniques, QEMSCAN and Optical Mineralogy were undertaken during the 2021 PFS Testwork Program. The 
analysis was performed on five lithologies and the two techniques exhibited similar findings.  
They are summarised as follows: 

¶ Modal Abundance: 

o Basalt - Silicates comprise about 89% of the sample with quartz (34%) dominant followed by 

phlogopite (16%), and calcium amphibole (10%). Sulfides comprise about 7% of the sample with 

pyrite (6.9%) dominant. Scheelite and molybdenite represent 0.41% and 0.14% respectively. 

o Ultramafic - Ultramafic ore had a much higher proportion of calcium amphibole and lower proportion 

of quartz, than the basalt ore, though the minerals distribution trend across the size fractions were 

similar for both lithologies. 

o Felsic ore was dominated by quartz and muscovite, with no phlogopite present.  

o Saprock basalt showed a similar mineral abundance to basalt, but with a higher proportion of clay 

minerals.  

o Similarly, lower saprolite had a characteristic basalt assemblage, with an even higher component of 

clay minerals. 

¶ Tungsten 

o Scheelite is the primary tungten bearing mineral, which was shown to be well liberated in the particle 

size range of P80 passing 150 -190 µm for the primary lithologies. The liberation sizes of scheelite in 

weathered lithologies were generally finer than that of the primary ores. 

¶ Molybdenum, Copper and Gold 

o Molybdenite and chalcopyrite are the dominate molybdenum, copper and gold bearing minerals. The 

liberation sizes of molybdenite and chalcopyrite were much finer, ranging from 35 to 60 ɛm. 

¶ Iron 

o Iron deportment is dominated by pyrite followed by silicates, then micas and clays. Magnetite was 

present and was categorised as an Fe oxide. The pyrite is relatively coarse grained and the 

proportion of pyrite increases with increasing particle size. Conversely, the proportion of mica and 

clay increases with decreasing particle size. 

¶ Sulfur 

o Sulfur deportment in most lithology samples is dominated by pyrite followed by chalcopyrite, 

molybdenite and pyrrhotite. Deportment is relatively even across the size fractions other than 

chalcopyrite which increases in distribution with decreasing particle size. 

¶ Calcium 
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o Calcium deportment is dominated by Ca amphibole followed by epidote. Scheelite accounts for small 

portion (~1.5% in the Basalt sample) of total calcium. Scheelite is shown to be deported in the finer 

size fractions as the proportion of calcium as scheelite increased in the -212 +106 ɛm and -106 ɛm 

fractions compared to overall sample. This was probably due to the generation of scheelite fines in 

the crushing process. Fluorite accounted for ~6% of the total calcium of the Basalt sample and this 

remained relatively consistent across all size fractions. 

Comminution  

Comminution testwork was undertaken in both programs and included the following tests: 

¶ Uniaxial Compressive Strength (UCS) ï defines the unconfined compressive strength of rocks. 

¶ Crushing Work Index (CWi) ï Low-energy impact work index which is used to define energy required to 

break rocks to coarse sizes.  

¶ Bond Rod Mill Work Index (RWi) ï A measure of the resistance of the material to crushing and grinding, the 

rod mill work index is used to the define the grinding power required for a given throughput of material under 

rod mill grinding conditions.  

¶ Bond Ball Mill Work Index (BWi) ï A measure of the resistance of the material to crushing and grinding, the 

ball mill work index is used to the define the grinding power required for a given throughput of material under 

ball mill grinding conditions. 

¶ Bond Abrasion Work Index (Ai) ï Determines the abrasion index for the different rock types. The Ai is used 

to determine steel media and liner wear in crushers and mills. 

The comminution results are summarised in Table 10 and Table 11 below: 

Table 10: 2021 PFS Comminution Testwork Results Summary 

2021 PFS Comminution Testwork  

Lithology  
UCS (MPa) CWi RWi BWi  

Ai  
SMC 

1 2 kWh/t  kWh/t  kWh/t  DWi A b A x b  ta 

Basalt  34.2 21.4 11.1 19.5 15.4 0.181 8 74.3 0.49 36.4 0.33 

Ultramafic  49.5 117.6 10.2 16.2 11.1 0.131 6.5 61.5 0.74 45.5 0.4 

Felsic  90.2 - 7.3 13.5 12.7 0.182 5.1 61.7 0.88 54.3 0.51 

Saprock Basalt  - - 8.6 15.7 13 0.131 4.4 51.7 1.27 65.7 0.59 

Lower Saprolite  - - 3.8 9 8.2 0.064 1.4 56.5 3.26 184.2 1.86 

Table 11: 2024-2025 Comminution Testwork Results Summary 

2024-2025 Comminution Testwork  

Lithology  
UCS (MPa) CWi BWi  

Ai  
1 2 3 kWh/t  kWh/t  

High Mo Basalt  201.0 244.7 252.9 23.1 16.6 0.271 

Basalt  308.0 318.5 157.2 22.7 18.2 0.185 

High Mo Ultramafic  80.2 60.7 249.3 32.6 13.2 0.194 

Ultramafic  59.0 48.9 54.3 17.9 10.9 0.115 

According to the results: 

¶ The unconfined compressive strength tests on the different lithologies samples ranged widely, Basalt and 

Ultramafic lithologies in particular, 21.4 - 318.5 MPa for Basalt and 48.9 ï 249.3 MPa for Ultramafic, which 

is typical of UCS results. Additional UCS tests will be required on larger number of samples and/or more 

reliable tests such as SAG Mill Comminution (SMC) should be considered. 

¶ The Basalt ore, including High Mo Basalt, is considered medium to high abrasive and medium hard to very 

hard. 

¶ The Ultramafic ore, including High Mo Ultramafic, is considered medium abrasive and medium hard to very 

hard. 

¶ The Felsic ore is considered medium abrasive and soft to medium hard. 

¶ The Saprock Basalt ore is considered is considered medium abrasive and soft to medium hard. 

¶ The Lower Saprolite is considered non-abrasive and soft.   
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Coarse  Gravity Testwork  

The 2024-2025 lithology samples after milling and classification into different size fractions (-600+300 µm, -
300+106 µm and -106 µm) were tested for wet tabling concentration. Wet tabling tests were initially performed on 
each of the size fractions to investigate the suitability of using spirals and wet table for separating heavy scheelite 
and sulfide minerals.  

The results of these wet tabling tests (Table 12 and Table 13) were promising for the coarser fractions (-600+300 
µm and -300+106 µm), where on average ~90% WO3 recovery was achieved with mass yield of <20%, confirming 
the suitability of using gravity spirals and/or tables for primary concentration of the scheelite and sulfide minerals. 
The results for the fines fraction, on the other hand, were modest, which is likely a result of insufficient density 
differences between the scheelite / sulfide minerals and the gangue minerals.  

Table 12: Wet Table Results Summary - High Mo Basalt 

High Mo Basalt, -600+300 µm 

Product  Mass Yield  
WO3 S Mo Cu Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Table Con  27% 0.28 89% 6.71 70% 0.03 32% 0.07 44% 17.14 48% 

Table Tails  73 % 0.01 11% 1.03 30% 0.02 68% 0.03 56% 6.69 52% 

Calc. Head  100% 0.08 100% 2.54 100% 0.02 100% 0.05 100% 9.47 100% 
  

High  Mo Basalt, -300+106 µm 

Product  Mass Yield  
WO3 S Mo Cu Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Table Con  14 % 0.83 92% 20.52 82% 0.04 25% 0.18 45% 39.30 49% 

Table Tails  86% 0.01 8% 0.75 18% 0.02 75% 0.04 55% 6.79 51% 

Calc. Head  100% 0.13 100% 3.61 100% 0.02 100% 0.06 100% 11.49 100% 
  

High Mo Basalt, -106+32 µm 

Product  Mass Yield  
WO3 S Mo Cu Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Table Con  12% 1.12 79% 24.28 77% 0.10 18% 0.30 42% 52.83 44% 

Table Tails  88% 0.04 21% 0.92 23% 0.06 82% 0.06 58% 8.88 56% 

Calc. Head  100% 0.16 100% 3.62 100% 0.07 100% 0.08 100% 13.94 100% 

Table 13: Wet Table Results Summary - High Mo Ultramafic 

High Mo Ultramafic, -600+300 µm 

Product  
Mass 
Yield  

WO3 S Mo Cu Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Table Con  28% 0.17 88% 6.52 78% 0.13 58% 0.02 43% 12.92 55% 

Table Tails  72% 0.01 12% 0.69 22% 0.04 42% 0.01 57% 4.07 45% 

Calc. Head  100% 0.05 100% 2.29 100% 0.06 100% 0.01 100% 6.50 100% 
  

High Mo Ultramafic, -300+106 µm 

Product  
Mass 
Yield  

WO3 S Mo Cu Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Table Con  14% 0.45 89% 18.09 85% 0.28 56% 0.04 35% 26.63 48% 

Table Tails  86% 0.01 11% 0.50 15% 0.04 44% 0.01 65% 4.58 52% 

Calc. Head  100% 0.07 100% 2.94 100% 0.07 100% 0.02 100% 7.64 100% 
  

High Mo Ultramafic, -106+32 µm 

Product  
Mass 
Yield  

WO3 S Mo Cu Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Table Con  10% 0.54 82% 18.09 80% 0.37 35% 0.08 32% 28.58 34% 

Table Tails  90% 0.01 18% 0.50 20% 0.07 65% 0.02 68% 6.07 66% 

Calc. Head  100% 0.06 100% 2.21 100% 0.10 100% 0.02 100% 8.27 100% 

Given the positive results of initial table tests, further wet table testing on a wider particle size range, i.e., -600+106 
µm, was undertaken to assess the potential of simplifying the gravity circuit while achieving similar performance. The 
test was performed on the High Mo Basalt Composite only and the results are summarised in Table 14. As indicated, 
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the wet table on the wider size range outperformed the wet table tests on narrower size ranges, where similar WO3 
recovery was achieved, but the WO3 upgrade was >10 times compared to an approximate 5 times upgrade of the 
previous table results and the mass yield was also reduced to <10%.  

Table 14: Wet Table Results Summary - High Mo Basalt at Wider Particle Size Range 

High Mo Basalt, -600+106 µm 

Product  Mass Yield  
WO3 S Mo Cu Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Table Con  8% 1.12 86% 23.49 65% 0.11 38% 0.17 27% 43.32 35% 

Table Tails  92% 0.02 14% 1.13 35% 0.02 62% 0.04 73% 7.24 65% 

Calc. Head  100% 0.11 100% 2.97 100% 0.02 100% 0.05 100% 10.21 100% 

Based on the positive outcomes of the wet tabling results, a single stage gravity circuit on the coarse size fraction 
was selected for this study. Further testwork is underway to confirm similar performance on other lithologies. 

Flotation Testwork  

Initial flotation testwork, mainly bulk sulfide flotation on fines fraction and scheelite flotation on BSF tails, showed 
promising results of achieving significant upgrade of the tungsten and sulfide minerals while maintaining reasonably 
good recovery. Summaries of the flotation testwork are presented in Table 15 and Table 16. 

Table 15: Bulk Sulfide Flotation Results Summary 

High Mo Basalt BSF, -106 µm 

Product  
Mass 
Yield  

WO3 Mo Cu S Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Sulfide 
Concentrate  

8% 0.11 6% 0.97 82% 0.85 71% 33.30 88.8% 52.12 29% 

Sulfide Tails  92% 0.14 94% 0.02 18% 0.03 29% 0.35 11.2% 10.58 71% 

Calc. Head  100% 0.19 100% 0.09 100% 0.09 100% 3.63 100% 13.88 100% 
            

High Mo Ultramafic BSF, -106 µm 

Product  
Mass 
Yield  

WO3 Mo Cu S Fe2O3 

% % Dist  % % Dist  % % Dist  % % Dist  % % Dist  

Sulfide 
Concentrate  

6% 0.03 3% 1.93 99% 0.24 50% 27.83 92% 39.59 27% 

Sulfide Tails  94% 0.06 97% 0.00 1% 0.01 50% 0.15 8% 6.18 73% 

Calc. Head  100% 0.06 100% 0.12 100% 0.03 100% 2.32 100% 8.24 100% 

Though low feed grades, the BSF flotation results showed >10 times sulfide upgrade with good recoveries achieved 
for Mo (82-99%), Cu (50-70%) and S (89-92%) for the two composites tested. This result aligns well to what was 
achieved in the 2021 PFS testwork program and provides a good guidance to future testwork / process flowsheet 
development when the production of molybdenum and based metal (Cu-Au-Ag) concentrates are desired. 
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Table 16: Scheelite Flotation Results Summary 

Scheelite Flotation - High Mo Basalt 

Product  Mass Yield  
WO3 Mo 

% % Dist  % % Dist  

Scheelite Rougher Con  15% 0.75 78% <0.01 5% 

Scheelite Cleaner Con  6% 1.77 74% 0.01 5% 

Scheelite Re -Cleaner Con  3% 3.52 71% 0.02 3% 

Calc. Head  100% 0.14 100% 0.02 100% 

      

Scheelite Flotation - High Mo Ultramafic 

Product  Mass Yield  
WO3 Mo 

% % Dist  % % Dist  

Scheelite Rougher Con  14% 0.36 89% <0.01 100% 

Scheelite Cleaner Con  6% 0.75 84% 0.02 100% 

Scheelite Re -Cleaner Con  3% 1.77 80% 0.02 42% 

Calc. Head  100% 0.06 100% <0.01 100% 

Scheelite flotation results showed >24 times tungsten upgrade with good recoveries (71 ï 89%) achieved for the two 
samples. Downstream testwork is in progress to produce concentrate grade product, previous downstream testwork 
completed on Mulgine Hill also achieved product grade and indicates that the selected flowsheet will likely be suitable.  

Molybdenum  and Base Metals Flotation Testwork  

Preliminary flotation testwork was performed during the 2021 PFS Program for the production of saleable 
molybdenum and base metals (Cu-Au-Ag) concentrate products. 

Table 17 shows the Mo rougher grades and stage recoveries achieved on the BSF concentrate for the five lithologies. 
Mo concentrate grade in the range of 40% to 50% was achieved for all lithologies, except for the Ultramafic ore. 
Recoveries were in the range of 70% to 85%. Overall molybdenum recoveries with respect to the ROM feed were in 
the range of 15% to 70%. 

Table 17: Mo Rougher Grade and Recovery Summary 

Lithology  

Grade  Stage Recovery (%)  

Mo Cu S Ag*  Au*  
Mo Cu S Ag  Au  

% % % g/t  g/t  

Basalt  40.4 0.1 28.8 43.4 0.9 84.7 0.3 0.8 2.9 3.8 

Ultramafic  17.6 0.08 13.3 41.7 0.9 22.1 0.2 13.3 7.9 6.6 

Felsic  50.2 0.23 34.4 46.8 1.1 77.7 0.6 1.7 1.5 2.3 

Saprock Basalt  41.9 0.31 30.9 46.8 0.5 81.7 0.4 0.3 0.8 1.1 

Lower Saprolite  47.6 0.15 32.4 15.2 0.9 84.3 0.15 0.4 3 2.5 

Note: The Ag and Au grade and recoveries are indicative only. The estimates were obtained by ratio against sulfur due to the sample size being 
too small for direct measurement. 

Table 18 shows the copper rougher grades and stage recoveries achieved on the Mo rougher concentrate for the 
five lithologies. Copper rougher grade varied widely in the range of 2% to 12% and further testwork will be required 
to produce saleable grade concentrate, i.e., >20% Cu grade. The Saprock Basalt and Lower Saprolite were from a 
ñsupergene zoneò which showed higher copper head grades and hence higher concentrate grades in these zones. 
Copper recoveries were relatively consistent in the range of 72% to 85%. Overall copper recoveries regarding ROM 
feed were in the range of 28% to 71%. 
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Table 18: Cu Rougher Grade and Recovery Summary 

Lithology  

Grade  Stage Recovery (%)  

Mo Cu S Ag*  Au*  
Mo Cu S Ag  Au  

% % % g/t  g/t  

Basalt  0.08 3.3 46.1 79.4 2.1 1.3 85.1 10.8 25,.7 41.9 

Ultramafic  0.35 2.43 38 203.8 2.9 6 82.2 7.8 60.1 33.5 

Felsic  0.57 11.8 29.7 1,814 22.8 2 72.6 3.5 86.6 70.9 

Saprock Basalt  0.16 6.53 41.8 1,814 2.8 3.1 82.6 4 57.8 34.5 

Lower Saprolite  0.2 5.15 46.8 71.8 4 3.1 78.9 5.7 66.5 54.1 

Note: There was insufficient sample available to determine Ag and Au grade and recovery other than for basalt. The estimates for the other 
lithologies were based on sulfur assays. 

The 2021 PFS results also showed that silver and gold were strongly associated with the copper / molybdenum 
concentrate and that there appeared to be a lower association between gold and silver with pyrite. 

Magnetic Separation Testwork  

Preliminary magnetic separation testwork, including Davis Tube Recovery (DTR) and Low Intensity Magnetic 
Separation (LIMS), were carried out in both the 2021 PFS and 2024-2025 process flowsheet testwork programs to 
explore the potential for producing a magnetite product. 

A summary of the 2024-2025 magnetic separation results, on a High Mo Basalt BSF tails sample, is shown in Table 
19. The results yielded ~2% of the ROM feed mass as high grade (+68% Fe) magnetite. Further work will be required 
to define and quantify the magnetite throughout the deposit.  

Table 19: Magnetic Separation Results Summary - High Mo Basalt BSF Tails 

High Mo Basalt Magnetic Separation 

Product  
Mass Yield  Fe SiO2 S 

% % % % 

Feed 100 8.43 61.21 3.48 

DTR Feed / LIMS Mags  3.41 50.06 17.44 4.83 

DTR Mags - +106 µm 1.2 68.83 1.41 0.05 

DTR Mags - -106 µm 1.02 69.12 2.04 1.44 

Total Mags  2.22 68.96 1.7 0.69 
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Gold Testwork  

One oxide sample from the Trench deposit was tested for comminution properties and gold extraction using 
conventional bottle roll tests to test amenability to standard carbon-in-leach gold processing. Testwork results 
revealed that the oxide ore within the Trench deposit exhibits medium abrasiveness and soft to medium hardness. 
Excellent gold extraction of 92.5% was also achieved with this sample.   

 

Figure 17: Gold Extraction over Time 

In addition, it should also be noted that Trech oxide ore was processed in the Golden Range Processing Plant which 
was operated by Minjar Gold between 2013 and 2019 at an annual throughput of 700 - 725 Ktpa. Ore from adjacent 
to Mulgine Trench (the Camp prospects) was processed in 2014 and 2015, achieving recoveries exceeding 90%, 
similar to recent laboratory results. 

Product  Grade and Recovery Assumptions  

Based on the current metallurgical testwork outcomes, the following grade and recoveries have been adopted for 
this study: 

Table 20: Product Grade and Recovery Assumptions 

Product  Grade  Recovery  

Scheelite Concentrate 50% WO3 72.5% 

Molybdenum Concentrate 50% Mo 70% 

Base Metals Concentrate 
22-23% Cu 
52.2 g/t Au 
2,918 g/t Ag 

62% Cu 
41% Au 
47% Ag 

It should be noted that the current testwork does not account for scavenging / re-processing of intermediate flotation 
streams, which is expected to increase the overall recoveries of target minerals. Further testwork is underway to 
validate.  

Future Testwork  

Significant testwork is planned to further support the process flowsheet development and engineering design. As 
mapped out in Figure 18, the metallurgical testwork for the Trench deposit is divided into three main stages, with the 
process flowsheet development testwork currently in progress. 
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Figure 18: Trench Metallurgical Testwork Plans and Approach 

The Stage 2 metallurgical testwork will be a Variability Testwork Program testing 10-15 variability composites across 
the Trench deposit, which consists of multiple weathering zones and lithologies. Each type of ore will respond 
differently to gravity and flotation beneficiation, therefore need to be separately tested for the process flowsheet 
developed during the Stage 1 testwork. During this stage, samples from main weathering / lithologies zones will be 
composited to validate the proposed process flowsheet and confirm target recoveries and product qualities can be 
achieved. The variability program will also assist in confirming the most suitable ore blending strategy for mine 
planning as well as inform the sample composition for the Stage 3 Bulk Program. 

Based on outcomes of the Stage 1 and 2 testwork, the Stage 3 Bulk Testwork will be carried out. It is anticipated that 
the bulk testwork will be performed on a representative bulk composite sample (3-5 tonne) and will be aimed to 
achieve the following: 

¶ Confirm operating conditions, recoveries and to simulate in a continuous environment.  

¶ Testing of equipment that operates with a minimum scale (e.g. spirals). Identify scale-up issues, such as 

flotation residence time etc. 

¶ Provide sufficient material for testing within the flotation circuit, to produce scheelite and by-product 

concentrates both for engineering and marketing. 

¶ Identify and account for possible operational issues, including fines losses in the gravity circuit, slimes 

entrainment, flotation stability etc. 

¶ Inform the final process flowsheet selection as well as allowing for further optimisation of process parameters. 

¶ Provide realistic design criteria (reagent dosages, size distributions, residence times, pulp densities and 

kinetics etc.), supply data for engineering sizing and design.  
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Process Design  

As part of the evaluation of processing gold and tungsten, a 1.5 Mtpa gold process plant was designed with the intent 
of re-purposing associated infrastructure for a 3 Mtpa tungsten processing facility once the primary ore body has 
been accessed.  

The process design for the gold and tungsten processing facilities is detailed below.  

Gold Processing Plant (1.5 Mtpa)   

The preliminary process flowsheet proposed for the gold processing plant, as shown in Figure 19, is based on the 
conventional carbon in leach (CIL) processing.  

To reduce upfront capital expenditure, a three-stage mobile crushing plant was selected (incl. primary jaw, secondary 
and tertiary cone) to achieve a target product size of 100% passing 12 mm. The crushed ore will be stockpiled prior 
to being reclaimed by a front-end loader (FEL) to feed to the ball mill circuit, where the ore will be ground and 
classified to 80% passing 106 µm. The mill discharge will be directed to the CIL and adsorption, where the gold is 
extracted into solution and loaded onto carbon. The loaded carbon is then fed to the elution circuit, where the gold is 
stripped off the carbon and the pregnant liquor will be fed to the electrowinning and a gold room for final doré bar 
production. After stripping, the carbon will be regenerated and recycled back to the CIL circuit.  

Tailings from the gold plant will be pumped to a designated tailings storage facility for long term storage and water 
recovery. 

 

Figure 19: Simplified Gold Plant 

Key process design criteria for the gold processing plant are outlined in Table 21. 



   

ASX: TGN        Page 34 

 

Table 21: Process Design Criteria - Gold Plant 

Key Process Design Criteria - Gold Plant 

Parameter  Value  Unit  

Operating Specifics      

Annual Throughput 1.5 Mtpa 

Crushing Plant  

Operating Hours per Year 6,000 hrs 

ROM Ore, F100 530 mm 

Product Size -12 mm 

Milling Circuit  

Operating Hours per Year 7,500 hrs 

Product Size, P80 106 µm 

Gold Extraction and Gold Room   

Operating Hours per Year 7,500 hrs 

Gold Recovery - CIL Circuit 92 % 

Gold Recovery - Adsorption and Elution Circuit 98 % 

Overall Gold Recovery 90 % 

Tungsten Processing Plant  (6 Mtpa)  

The tungsten processing plant is designed on the basis of processing 6 Mtpa of tungsten ore. A simplified preliminary 
process flowsheet for the tungsten operation is shown in Figure 20.  

The ROM ore will be crushed to 100% passing 12 mm via a three-stage crushing circuit comprising a primary jaw, a 
secondary cone crusher and a tertiary cone crusher. The crushed ore will be conveyed to a crushed ore stockpile 
prior to feeding the milling circuit. The ball mill circuit will further reduce the particle size to 80% passing 600 µm and 
classify the ore into coarse and fines fractions before it is sent to the beneficiation plant. 

The beneficiation plant is broken down into the following key areas: 

¶ Primary Gravity Circuit  ï consisting of spirals which will pre-concentrate the coarse ore and direct the 

concentrate to the bulk sulfide flotation, and the tails will be classified and the coarse rejects will be sent to 

the tailings thickener. 

¶ Bulk Sulfide Flotation  (BSF) and Magnetic Separation  ï the primary gravity concentrate is re-ground, 

combined with the fines fraction and directed to the bulk sulfide flotation circuit where the sulfide minerals, 

predominantly molybdenite, chalcopyrite and pyrite, are separated from scheelite and other gangue minerals. 

The BSF tails will then be treated by a low intensity magnetic separation (LIMS) circuit to remove any 

magnetic minerals. 

¶ Tungsten Cleaning and Flotation Circuit  ï the non-magnetics from the LIMS circuit will be fed to a tungsten 

secondary gravity circuit which is expected to comprise spirals and tables that will further concentrate the 

scheelite stream. The concentrate from the gravity circuit will then be treated by flotation to produce the final 

saleable scheelite concentrate product. 

¶ Sequential Sulfide Flotation Circuit  ï the BSF concentrate will be treated by multiple flotation stages to 

facilitate separation of pyrite from the molybdenum and copper minerals, and subsequently separation of the 

molybdenite from chalcopyrite to produce the final molybdenite concentrate product and the Cu-Au-Ag 

product. 
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Figure 20: Simplified Tungsten Plant 

The key process design criteria are outline in Table 22 below. 

Table 22: Process Design Criteria - Tungsten Plant 

Key Process Design Criteria - Tungsten Plant 

Parameter  Value  Unit  

Operating Specifics  

Annual Throughput 6 Mtpa 

Life of Mine (LoM) 23 yrs 

ROM Grade     

WO3 0.106 % 

Mo 0.028 % 

Cu 0.035 % 

Au 0.12 g/t 

Ag 5.92 g/t 

Crushing Plant  

Operating Hours per Year 6,000 hrs 

ROM Ore, F100 150 mm 

Product Size 12 mm 

Milling Circuit  

Operating Hours per Year 7,500 hrs 

Product Size, P80 600 µm 

Beneficiation Plant  

Operating Hours per Year 7,500 hrs 

Overall Metal Recovery 

WO3 72.5 % 

Mo 70 % 
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Key Process Design Criteria - Tungsten Plant 

Parameter  Value  Unit  

Cu 62 % 

Au 41 % 

Ag 47 % 

Product Specifics  

Scheelite Concentrate 

Concentrate Annual Production - LOM Average 9,086 tpa 

WO3 Grade 50 % 

WO3 Annual Production - LOM Average 4,543 tpa 

Molybdenite Concentrate 

Concentrate Annual Production - LOM Average 2,356 tpa 

Mo Grade 50 % 

Mo Annual Production - LOM Average 1,178 tpa 

Base Metals (Cu-Au-Ag) Concentrate 

Concentrate Annual Production - LOM Average 5,914 tpa 

Cu Grade 22-23 % 

Au Grade 52.2 g/t 

Ag Grade 2,918 g/t 

Cu Annual Production - LOM Average 1,301 tpa 

Au Annual Production - LOM Average 298 kg/yr 

Au Annual Production - LOM Average 10 koz/yr 

Ag Annual Production - LOM Average 16,525 kg/yr 

Ag Annual Production - LOM Average 531 koz/yr 

 

Overall Plant Layout  

An overall plant layout has been developed for the tungsten operations. As illustrated in Figure 21, the process plant 
layout has been developed to follow the logical sequence of the processing operations.  

The tungsten plant has been designed based on processing trains at a nominal 3 Mtpa capacity, with each train 
replicating the original design to allow for expansion. This will be subject to further assessment in the next study 
phase. 



 

 

 

 

Figure 21: Plant Layout

Tungsten ï 3 Mtpa Train  

Preferred Case (6 Mtpa)  

NPI & Reagents  










































