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PHOENIX COPPER LTD 

Potential world-class copper-gold-silver mine  

PXC has consolidated the former Empire mine (which recovered a phenomenal 
3.64% copper before WWII suspension), three other former mines and two 
deposits into a potentially world-class copper/precious metals project located in 
one of the most favourable mining regions, Idaho, US. The planned initial silver 
mine will provide cashflows to develop the extensive copper-gold-zinc 
mineralisation in the rest of the ore body. Our estimated DCF valuation (based on 
silver mine only) is 31p/share. Substantial development work has been done on a 
first-stage (shallow oxide ore) copper mine, for which we estimate a £17.3m NPV 
if greenlighted today.  

► Strategy:  PXC focuses on near-term cashflow and will maximise returns/minimise 
risk to shareholders by developing the Empire system in stages. The project’s 
polymetallic nature has enabled PXC to change the phasing of mine development, 
substituting a silver mine for the previously planned open pit copper mine. 

► Silver mine:  Careful mine planning has reduced the capital cost to $31.8m, versus 
the $51m cost for the first copper mine. The new plan sees 23.0m oz silver 
equivalent (Ag Eq.) during 2022-31, with cash production costs of $7.60/oz Ag 
Eq. Permitting is under way, and commissioning is expected in 2022.  

► Major upside potential:  Only ca.1% of Empire’s potential ore system has so far 
been explored. Geologically, the deposit shows similarities with Antamina in Peru, 
the world’s largest skarn-hosted copper mine. Further work will confirm whether 
there are additional copper-tungsten-molybdenum porphyry resources at depth. 

► Risks:  PXC is subject to the normal risks for a junior miner, including volatility in 
silver prices, identifying additional ore resources, operational risks in executing 
the mining plan, running processing facilities, and funding risks. However, we 
believe that jurisdictional risk is significantly reduced in PXC’s case. 

► Investment summary:  Our DCF valuation is 31p/share, based solely on the 
silver mine, a cautious (for now) 15% discount rate and a long-term silver price 
of $19.00/oz. PXC’s share price is highly geared to the upside thesis for silver 
(and copper), with each $1.00/oz adding an estimated 6.2p-6.3p/share. 

 

Financial summary and valuation 

Year-end Dec ($m) 2017 2018 2019 2020E 2021E 2022E 

Sales 0 0 0 0 0 48.800 
Underlying EBIT -1.654 -1.654 -1.105 -1.282 -1.313 0.787 
Reported EBIT -1.654 -1.654 -1.105 -1.282 -2.082 0.787 
Underlying PTP -1.652 -1.652 -1.128 -1.380 -5.069 -2.708 
Statutory PTP -1.652 -1.652 -1.128 -1.380 -5.069 -2.708 
Underlying EPS (c) -8.16 -5.82 -2.76 -2.44 -3.30 7.15 
Statutory EPS (c) -8.16 -5.82 -2.76 -2.44 -3.30 7.15 
Net (debt)/cash 1.904 0.113 -0.589 -0.953 -26.530 -8.895 
Average shares (m) 16.498 28.121 40.862 56.436 82.086 82.086 
P/E (x) n/a n/a n/a n/a n/a 3.1 
Dividend yield  n/a n/a n/a n/a n/a n/a 
FCF yield  n/a n/a n/a n/a n/a 112.3% 

 

Source: Hardman & Co Research 
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Silver lining to strategy change 
PXC was floated on London’s AIM market in June 2017, with a clear goal to execute 
the phased development of the former Empire copper mine and nearby ore bodies 
in central Idaho. Subsequent exploration works have fostered stronger confidence 
that Empire is part of a much larger polymetallic system, covering several kilometres 
laterally and, likely, at a depth well below the former mine works.  

PXC’s management team had screened numerous opportunities before identifying 
Empire as having the lowest manageable risks combined with the greatest upside – 
specifically the potential for a world-class copper and precious metals project. 

 

Phoenix Copper – location of Empire  

 
Source: Phoenix Copper 

 

Grasping PXC’s potential requires an understanding of the historical context of the 
Empire mine and the surrounding area. Before its closure due to WWII, underground 
mining operations at Empire were focused on very high-grade veins of sulphide 
mineralisation. During 1901-42, 694,000 tons  of ore were extracted, from which 
the copper recovery was 3.64% and the average pre-recovery ore grade from mine 
inspectors’ reports was estimated to be at least 6%. This is phenomenally high 
compared with copper mines in the current era. New mines scheduled for 
commissioning in the next few years have average pre-recovery ore grades in the 
range of 0.5%-0.6%. 

PXC floated on AIM in 2017, with clear 

strategy  

Empire combined lowest risk and greatest 

upside  

Pre-recovery ore grades at Empire were 

over 6% – hard to believe in current era 
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Several additional factors made PXC’s management choose Empire: 

► favourable jurisdiction – Idaho was ranked no.1 globally of favourable mining 
districts in the Fraser Institute Annual Survey of Mining Companies in 2018 (and 
is consistently in the top 10); 

► substantial exploration data was available from post-WWII drilling programmes. 
At the IPO, more than 280 holes totalling 24,000m had been drilled; 

► the mine site was accessed by a well-maintained road, with access to power and 
water to support the development of a major mining complex;  

► there were no environmental liabilities relating to the former mining operations; 

► the ability to access the old underground workings would significantly reduce 
drilling costs in the delineation of a new sulphide resource; and 

► only a small fraction of the potential ore system had been explored.  

 

PXC acquired an 80% interest in the leases related to the Empire mine in 2013. By 
purchasing adjacent claims in the intervening period, the company has enlarged the 
original 818-acre Empire property into 5,717 acres.  

PXC’s portfolio now includes: 

► three other former mines – Horseshoe, Bluebird and the White Knob Mining 
Group (White Knob), which produced copper, gold, silver, lead, zinc and 
tungsten at various times during the first half of the twentieth century; 

► the Red Star sulphide deposit – the site of the proposed silver mine – which is 
located north west of the Empire copper oxide deposit; and 

► the Carlin-type (sediment-hosted hydrothermal) Navarre gold zone. 

Mineralisation at the Empire system has been observed along a 5.4km strike that 
trends north west from the Empire open pit (oxide deposit) via Red Star and the 
White Knob and Horseshoe mines.  

 

Phoenix Copper –  Empire and nearby mines and deposits 

 
Source: Phoenix Copper 

 
 

Why Empire? Wasn’t just stellar ore 

grade. 

PXC has enlarged Empire claim into 

potential mineralised “system” 
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It is becoming increasingly likely that Empire, and the surrounding mines and 
deposits, are part of a much larger mineralised “system”. PXC’s consulting geologist, 
Nigel Maund, published two reports in 2019: A Report on a Field Visit Made to the 
Empire Cu-Au-Ag-(Zn) Project, Idaho, USA, and Field Review: Red Star & White Knob 
Mine Group (Cu) +Pb + Zn + Ag + (Au) Prospects. In Maund’s opinion: 

“The Empire Granite Porphyry Breccia (GPB) – Endoskarn copper + gold + silver + 
zinc + lead + molybdenum + tungsten – comprises a world-class polymetallic ore 
system sitting astride a major N-S structure.” 

The mineralisation identified and exploited so far is hosted in garnet-pyroxene 
endoskarn (see below). Looking ahead, the two key issues for PXC’s ongoing 
exploration programme are: 

► the scope of the endoskarn-hosted mineralisation, which is above, below and 
adjacent to the historical Empire mine workings; and  

► whether there is also a large and accessible copper-tungsten-molybdenum 
porphyry ore body at depth. 

All of the metals referenced above by Maund have been identified from mining or 
exploration work, aside from molybdenum. The latter would likely be closest to the 
original volcanic heat source and, therefore, at depth. Although it was not mined 
commercially, the deeper underground workings (around the 1000-feet level – see 
below) yielded some high-grade tungsten ore.  

From the exploration work to date, it appears that mineralisation of the Empire 
system is zoned. In general, there are higher copper-gold values to the south and 
higher silver-lead values to the north. 

Finding porphyry mineralisation could be highly significant, as most of the world’s 
largest copper mines are located on porphyry deposits. They are also the dominant 
source of molybdenum and a major source of gold production.  

Ore grades from the historical mine workings are undoubtedly exceptional, and two 
thirds of the Empire mine’s output prior to 1944 was extracted above the 700-feet 
level, i.e. at relatively shallow depths.  

Furthermore, it is estimated that less than 1% of the system has been “exploited and 
explored” so far, and the entire 5.4km of current strike length is open at depth. 

Silver first, copper second 
In Autumn 2019, PXC was working on a Feasibility Study for an open pit copper-
zinc mine, based on Empire’s shallow oxide ore. This was to be a low-cost “starter 
mine”, which would:  

► provide returns to PXC’s shareholders; and 

► generate cashflows to develop the higher grade and much larger sulphide 
endoskarn and – potentially– porphyry ore bodies beneath the oxide ore and 
on adjacent claims. 

The intensification of US-Chinese trade tensions in the second half of 2019 and the 
sharp decline in the copper price towards $2.50/lb necessitated an alteration in 
PXC’’s near-term strategy, while the longer-term goal remains unchanged. This has 
obviously intensified with the coronavirus outbreak.  

Empire “system” likely to be associated 

with one mineralisation event 

Mineralisation hosted in endoskarn, 

although there may be associated 

porphyry ore body 

Most of world’s largest copper mines 

based on porphyry mineralisation 

Less than 1% of Empire system been 

exploited and explored 

Deterioration in near-term copper outlook 

necessitated change in strategy… 
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The change in strategy was facilitated by the polymetallic nature of the ore body at 
Empire and the surrounding area, and the zoned character of the mineralisation. 
These factors allow PXC to re-order exploitation of the ore body.  

Instead of starting with the copper-zinc from the oxide open pit, the new strategy 
focuses on mining the silver-lead mineralisation in the Red Star discovery. The 
advantages are twofold: 

► The outlook for the silver price is looking considerably more upbeat. Silver is a 
monetary metal, as well as an industrial metal, and the Federal Reserve has 
joined other central banks in reverting to easier/unconventional monetary 
policies. 

► The capital cost of the initial silver-lead underground mine with a flotation 
process plant is about $32m (and maybe as low as $30m), much lower than the 
$51m cost for the initial copper mine. 

A development decision for the Red Star mine is expected by the end of 2020.  

Completion of the Feasibility Study for the open pit copper project will be delayed, 
pending a more attractive copper price environment. However, work will continue 
to improve on PXC’s revenue and cost estimates, which formed the basis of the 
economic model for the copper-zinc mine that was published in August 2019. 

Going forward, the deeper sulphide and potential porphyry ore body and targets will 
be the main focus of the ongoing exploration programme. This will allow PXC to 
evaluate multiple stages of mine development in the coming years. 

Please note: we made a three-day visit to the Empire project, including viewing the 
site of the proposed Red Star silver-lead mine, the open pit copper mine, historical 
workings and drill cores. We have followed this up with in-depth questioning of the 
Phoenix team on numerous occasions. 

 

…made possible by polymetallic ore body 

Starter mine will exploit silver-lead 

mineralisation of Red Star discovery 



Phoenix Copper Ltd  
 

  

14 May 2020 8 
 

Red Star silver mine – the new 
model  
Our new model for Phoenix Copper is based on the development of the Red Star 
deposit. The discovery of Red Star followed the identification of a silver-lead 
mineralised vein in an outcrop hosted in magnetite garnet endoskarn. The outcrop 
is located 330m north east of the proposed Empire copper-zinc open pit.  

 

View of the Red Star discovery 

 
Source: Phoenix Copper 

 

The publication of a maiden inferred resource estimate for Red Star in May 2019 
was based on the results of three drill holes. Nevertheless, it amounted to 103,500 
tonnes of ore and more than 0.5m oz of contained silver.  

Empire – mineral resources and reserves (May 2019) 

Inferred (t) Ag (oz) Au (oz) Cu (oz) Pb (t) Zn (t) Ag (g/t) Au (g/t) Cu (%) Pb (%) Zn (%) 

103,500 577,000             2.800 338 3,988 957 173.4 0.85 0.33   3.85                    0.92 
Source: Phoenix Copper 

 

Further exploration work at Red Star has shown that the primary vein, which extends 
from the south west to the north east, is now measured at 320m and is open at both 
ends. The mineable width is estimated at 5m-7m. Two of the samples showed silver 
values similar to those from the discovery outcrop sampling in 2018. In addition, 
two further veins have been identified to the south east of the primary vein, as 
shown in the following slide. The nearest of the two veins is only 40m distant from 
the primary vein. 

  

Red Star 330m north west of proposed 

Empire open pit 

Two new veins found at Red Star 
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Red Star – two additional veins discovered  

 
Source: Phoenix Copper 

 

The current resource is located on patented claims and, as long this applies to the 
entrance to an underground mine, no further permissions are required. The recent 
completion of an environmental study showed that there are no critical habitat or 
surface/groundwater issues that would affect mine permitting.  

It is worth noting that the White Knob Mining Group, which mined the Horseshoe 
and Bluebird mines to the north of Red Star during 1909-29, produced a total of 
70,300 tonnes of ore with recovered grades, which were higher than the current 
Red Star resource (see above). 

 

White Knob Mining Group – production, 1909-29 

Ore/metal Production  Grade 

Ore 70,300 tonnes  
Silver 425,000 oz 185 g/t 
Lead 6,078 tonnes 19.0% 
Zinc 2,041 tonnes 6.5% 
Copper 231 tonnes 0.7% 

Source: Phoenix Copper 

Channel sampling has reinforced PXC’s optimism that the 103,500 tonne resource 
can be enlarged to well over 1.0m tonnes. Indeed, the current Red Star mine plan 
incorporates 1.6m tonnes of ore over a 10-year life of mine (LOM), over two phases, 
as follows. 

Red Star mine – two phases of ore production  

Phase 1 - 2022-26 639,000 
Phase 2 – 2026-31 958,500 
Total ore production 1,597,500 

Source: Phoenix Copper 
 

 

 

 

PXC believes 2020 exploration 

programme will result in 1.0m tonne 

resource  

Historical mining activity nearby yielded 

higher grades than current Red Star 

resource 
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The 2020 drilling programme at Red Star began on 28 April 2020, and involves an 
additional 20 holes and 1,500m of drilling along the primary vein. The twofold aim is: 

► to enlarge the current 103,500 tonne resource to at least 650,000 tonnes at 
silver and lead grades that are equal or better than the existing resource; and 

► to categorise as much of the new resource as possible in the “Measured” 
category. 

If the 2020 exploration is successful in enlarging the Red Star resource, we expect 
that PXC will undertake a Preliminary Economic Assessment (PEA), possibly followed 
by a Feasibility Study, although the latter might be skipped, as the underground mine 
will be straightforward. PXC is budgeting $0.75m/p.a. of exploration expenditure in 
2022-25 to develop a further 950,000-1.0m tonnes of ore for phase 2 production.  

In our cashflow model, we are assuming that this year’s drilling programme costs 
$0.50m. Assays from the drilling results are expected from June onwards, with the 
publication of a new NI 43-101-compliant resource in 3Q’20. If the development 
decision goes ahead, we expect the $25.240m (plus $4.00m of working capital) cost 
of building the mine to be incurred in 2021 – with production beginning in 2022.  

Our current assumptions for Red Star’s development include the construction of an 
underground silver mine with a flotation process plant. Mine production of 450 
tonnes of ore per day would give annual production of 157,500 tonnes and 1.1m 
tonnes over a 10-year mine life. The table below summarises our key assumptions.  

Red Star mine – key assumptions 

Initial mine life 10 years 
Production – total ore (tonnes p.a.)  157,500 
LOM ore production (tonnes) 1,597.500 
Silver average head grade (oz/tonne Ag Eq.) 16.0 
Silver recovery 90% 
Recovered silver equiv. p.a. (m oz) 2.410 
LOM average silver price ($/oz)  19.00 
Royalty 5.0% 
LOM average cash op. cost ($/oz) 7.60 
Depreciation policy 40% red, bal. 
Initial capital cost incl. wkg. cap. ($m) 29.240 
LOM sustaining capital ($m) 16.0 
Discount rate 15.0% 

Source: Phoenix Copper 
 

While PXC currently owns 80% of Konnex Resources Inc., which owns 100% of the 
Empire claim, we expect that PXC will fully fund the Red Star investment. The 
remaining 20% of Konnex is owned by ExGen Resources Inc. (which also holds 
3.11% of PXC’s ordinary shares). Following the completion of a Bankable Feasibility 
Study, ExGen Resources must contribute its share of funding for mine construction, 
or be diluted. We are currently assuming that it does not contribute and is diluted 
to zero. 

After raising ca.$2.54m in equity finance in 2019, we expect PXC to raise a further 
$3.0m in 2020 and $6.5m in 2021. In terms of financing mine construction/working 
capital and corporate expenses in 2021, we are assuming that the ca.$32.5m 
aggregate cost is financed on an 80:20 debt:equity basis.  

PXC has previously indicated its aim of minimising the amount of equity issuance in 
favour of debt and, potentially, other types of project finance – for example 
production offtake deals. The company has appointed a specialist mining finance 
firm, Medea Natural Resources, as its lead financial adviser to arrange project 
financing, and discussions with potential investors have been taking place. 

PEA expected to follow upgrade to 

resource estimate 

Cashflow estimates assume Red Star mine 

begins production in early 2023 

Assumptions for Red Star silver mine 

We expect PXC to raise $3.0m and $6.5m 

in 2020 and 2021, respectively 

We expect equity financing to be 

minimised 



Phoenix Copper Ltd  
 

  

14 May 2020 11 
 

The table below shows our estimates for PXC’s cashflow in 2019-23, which includes 
the first year of full production from the Red Star mine. 

Phoenix Copper – cashflow statement, 2019-23E 

Year-end Dec ($m) 2019 2020E 2021E 2022E 2023E 

Operating profit -1.105 -1.282 -1.313 10.365 12.880 
Non-cash items:      
Depreciation 0.000 0.000 0.000 12.000 8.300 
Depletion 0.000 0.000 0.000 0.000 0.00 
Share-based payments 0.269 0.000 0.000 0.000 0.000 
Operating cashflow -0.836 -1.282 -1.313 22.365 21.180 
Change in inventories 0.000 0.000 -2.000 0.000 0.000 
Change in receivables -0.055 0.000 -2.000 0.000 0.000 
Change in payables -0.218 0.000 0.000 0.000 0.000 
Cash from operations -1.110 -1.282 -5.313 22.365 21.180 
Tax paid 0.000 0.000 0.000 0.000 -2.515 
Net cash from ops. -1.110 -1.282 -5.313 22.365 18.664 
      
Purchase of intangibles -0.040 0.000 0.000 0.000 0.000 
Capex on PPE & mines -1.795 -2.010 -25.240 -2.750 -2.750 
Net cash for investing -1.835 -2.010 -25.240 -2.750 -2.750 
      
Share issues 2.540 3.040 6.500 0.000 0.000 
Share/debt issue costs -0.275 -0.014 -0130 0.000 0.000 
Inc./(decrease) in debt 0.800 0.460 26.000 -15.000 -10.000 
Net interest -0.023 -0.099 -1.400 -1.980 -0.700 
Net cash for financing 3.042 3.389 30.975 -16.980 -10.700 
Net change in cash 0.098 0.096 0.422 2.635 5.214 
      
Cash: end of year 0.211 0.307 0.729 3.364 8.578 
Debt: end of year -0.800 -1.260 -27.260 -12.260 2.260 
Net (debt)/cash  -0.589 -0.953 -26.530 -8.895 -6.319 

Source: Phoenix Copper, Hardman & Co Research 
 
 

When Red Star is commissioned, PXC should generate substantial free cashflow, i.e. 
ca.$13m-$18m p.a. during 2022-32. We estimate that PXC will be able to repay the 
$27.3m of debt by the end of 2024, i.e. after three years. The next chart shows our 
estimates for free cashflow (net profit + depreciation & depletion – capex) during 
2020-31. 

 

Phoenix Copper – free cashflow estimates, 2020-31 ($m) 

 
Source: Hardman & Co Research 
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Our P&L estimates for PXC for 2019-23, including the first full year of the Red Star 
mine operation, are shown in the next table. 

Phoenix Copper – profit & loss account, 2019-23E  
Year-end Dec ($m) 2019E 2020E 2021E 2022E 2023E 

Sales 0.000 0.000 0.000 39.858 38.672 
Operating costs -1.105 -1.282 -1.313 -29.493 -25.793 
Operating profit -1.105 -1.282 -1.313 10.365 12.880 
Finance income 0.000 0.003 0.005 0.020 0.050 
Finance costs  -0.023 -0.100 -1.400 -2.000 -0.750 
PTP -1.128 -1.380 -2.708 8.385 12.180 
Taxation 0.000 0.000 0.000 -2.515 -3.654 
Tax rate n/a n/a n/a n/a n/a 
Minority interests -0.012 0.000 0.000 0.000 0.000 
Net income -1.117 -1.380 -2.708 5.869 8.526 
      
Basic no. of shares (m) 40.862 56.436 82.086 82.086 82.086 
      
Basic EPS ($) -2.76 -2.44 -3.30 7.15 10.39 
FD EPS ($) -2.76 -2.44 -3.30 7.15 10.39 

Source: Hardman & Co Research 
 

Our assumptions in estimating PXC’s P&L for the Red Star mine include the company 
adopting an aggressive depreciation policy in the form of a 40% reducing balance 
method. While it severely affects reported profits in the early years of mine 
operation, PXC’s strong cashflow is obviously unaffected. The next chart shows our 
estimates for EBIT over 2020-31. 

 

Phoenix Copper – EBIT estimates, 2020-31 ($m) 

 
Source: Hardman & Co Research 
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We have valued PXC using a DCF model, incorporating a very cautious discount 
rate of 15% (which we will reduce subject to exploration success), mine production 
to 2031 and a long-term silver price of $19.00/oz. Based on the assumptions, our 
fair value for the company is 31p/share, vs. the current price of 18.70p. 

Phoenix Copper ‒ DCF valuation: part 1 (2020-26E) 

$m (unless stated) 2020E 2021E 2022E 2023E 2024E 2025E 2026E 

PTP 
-1.380 -2.708 

 
.385 -12.180 11.790 15.075 18.210 

Tax 0.000 0.000 0.000 -2.515 -3.654 -3.537 -4.522 
NOPAT -1.380 -2.208 8.385 9.664 8.136 11.538 13.687 
Depreciation & amort. 0.000 0.000 12.000 8.300 9.400 6.380 3.420 
Change in working cap. 0.000 -4.000 0.000 0.000 0.000 0.000 0.000 
Capex & exploration -2.010 -25.240 -2.750 -2.750 -0.750 -0.750 -2.000 

Free cashflow 
-3.390 -31.948 17.635               

15.214 
14.786 17.168 15.107 

Discount rate = 15%        
Discount factor 1.00 0.87 0.76 0.66 0.57 0.50 0.43 
Disc. free cashflow -3.390 -27.781 13.335 10.004 8.454 8.535 6.531 

Source: Hardman & Co Research 
 
 

Phoenix Copper ‒ DCF valuation: part 2 (2027-32E & summary) 

$m (unless stated)  2027E 2028E 2029E 2030E 2031E Total 

PTP  20.112 20.830 20.822 20.587 21.230 165.130 
Tax  -5.463 -6.033 -6.249 -6.247 -6.176 -44.396 
NOPAT  14.649 14.796 14.573 14.340 15.054 120.734 
Depreciation & amort.  1.668 1.100 1.233 1.593 1.100 46.193 
Change in working cap.  0.000 0.000 0.000 0.000 0.000 -4.000 
Capex & exploration  -2.000 -2.000 -2.000 -2.000 0.000 -46.250 
Free cashflow  14.317 13.896 13.806 13.933 16.154 116.677 
Discount rate = 15%        
Discount factor  0.38 0.33 0.28 0.25 0.21  
Disc. free cashflow  5.382 4.543 3.924 3.444 3.472 36.453 
        
Cum. disc. FCF   36.453      
Net (debt)/cash  -0.589      
Total  34.864      
Basic shares (m)  82.086      
Add: opt./warr.  10.715      
FD shares (m)   92.801      
Valuation ($)  0.39      
$/£  1.25      
Valuation (£)  0.31      

Source: Hardman & Co Research 

At this early stage of its development, the company’s share price is highly geared to 
the silver price, unsurprisingly. Performing a sensitivity analysis on our financial 
model, we estimate that each $1.00/oz change in the LOM silver price affects our 
valuation of PXC by 6.2p-6.3p per share. 

For the time being, we are excluding from our valuation of PXC:  

► the initial copper mine (shallow oxide ore) for which PXC has completed a PEA 
– see next section (Copper mine: phase 1 and valuation); 

► the nearby Navarre gold zone; 

► two cobalt claims in northern Idaho, with mineralisation confirmed from initial 
sample results; and 

► longer-term potential for developing a world-class copper-precious metals mine 
at Empire and the surrounding area. 

Our DCF valuation, based solely on Red 

Star, is 31p /share 

Certain factors excluded from valuation at 

this stage 
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PXC acquired the Navarre Creek claim to the west of Empire in February 2019 as 
part of a 3,880-acre acquisition, along with the Windy Devil package to the north. 
The company identified a volcanic-hosted epithermal type alteration zone and a 
2.5km brecciated jasperoid. The latter is a type of metasomatic (via hydrothermal 
fluids) alteration that is thought to form in the wall rocks of a shear zone. Notable 
occurrences are in Nevada and Australia, and are important sources of gold 
mineralisation. The company notes the similarity with Nevada’s Carlin Trend Gold 
Belt in its current presentation. 

 

Phoenix Copper – Navarre Creek gold zone 

 
Source: Phoenix Copper 

 

There are no historical exploration or mining data, although there is an underground 
portal and a small open pit. The alteration is visible on the surface, and the company 
believes the claim is “highly prospective” for near surface mineralisation. Along with 
Red Star and Empire, the acquisition of Navarre Creek increases PXC’s gold/silver 
potential. Focusing on gold, PXC’s inventory of gold resources at Red Star and 
Empire (see next section) currently amounts to 345.049 oz.  

PXC has two 100%-owned cobalt claims to properties in the Idaho cobalt belt – 
Bighorn and Redcastle – amounting to 1,180 acres in aggregate. Most noteworthy 
in this regard was the June 2018 C$149m acquisition of First Cobalt, which had a 
project adjacent to Redcastle. The project was in early-stage development, having 
an inferred resource only. During the 2018 exploration programme, all of PXC’s 
sample results confirmed cobalt mineralisation, with two at Bighorn also showing 
significant copper values. With the current focus on the development of Red Star, 
further exploration at Bighorn and Redcastle is likely to resume during 2021-22.   

 

Navarre Creek expands precious metals 

potential 

Cobalt properties could create significant 

value at later date 
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Copper mine: phase 1 and 
valuation 
The major source of copper is ore containing chalcopyrite, a sulphide mineral 
containing 34.5% copper. It is the primary copper mineral at the Empire mine. Like 
other copper mines, however, mineralisation close to the surface is subject to 
weathering. Rain water mixes with pyrite (an iron sulphide), forming dilute sulphuric 
acid, which initially turns chalcopyrite into copper oxide minerals, such as chrysocolla 
(copper phyllosilicate), as well as malachite and azurite. 

The layer of oxide ore at the Empire mine, which also contains gold and silver, in 
addition to copper, extends from the surface to a depth of about 120m. The width 
of of the oxide zone varies significantly, at between 6m and 73m. The oxide ore 
body along the strike at the Empire system is dominated by hydrated copper 
silicates.  

Below the depth of approximately 120m, there is a transition zone in the ore body 
that contains a mixture of oxide and sulphide ores several tens of metres thick. 
Below this depth, sulphide mineralisation is dominant.  

In August 2019, PXC published a revised economic model for an open pit mine to 
extract the near-surface oxide ore located above the underground workings of the 
former Empire copper mine. The model updated April 2018’s PEA to incorporate 
subsequent exploration work, notably PXC’s 2018 drilling programme.  

The new production plan encompassed 90,182 tons of (gross) copper production 
over a nine-year mine life. This was equivalent to 97% of the copper contained in 
the May 2019 Empire resource update, which is shown below.  

Empire – mineral resources and reserves (May 2019) 

 Tonnes (mt) Copper (t) Zinc (t) Gold (oz)    Silver (oz)      Copper (%) Zinc (%) Gold (g/t)      Silver (g/t)  

Measured 6.176 30,419 12,864 51,000 2,419,000                    0.49 0.21 0.26                    12.2  
Indicated 8.993 43,453 16,949 88,000 3,618,000                    0.48 0.19 0.30                    12.5 
M&I 15.169 73,872 29,813 139,000 6,038,000                  0.49 0.20 0.28                  12.4 
Inferred 4.271 18,993 5,449 44,000 1,340,000                    0.44 0.13 0.32                       9.8 
Total resources 19.440 93,865 35,262 183,000          7,378,000    

Source: Phoenix Copper 

 

In PXC’s revised model, further mine planning by the management team had cut the 
capital cost of the open pit starter mine from $68m to $51m. The new plan saw 
7,000 tons p.a. of copper and 1,600 tons p.a. of zinc production during 2022-32. 
Cash costs of production were reduced from $1.85/lb of copper equivalent to 
$1.72/lb. 

The economic model was to be the basis for a Feasibility Study for this mine prior 
to the change in strategy and accelerated development of the silver and polymetallic 
deposit at Red Star.  

Our DCF model estimates the NPV for the project at $21.6m, or £17.3m, versus a 
current PXC market cap. of £10.8m. The valuation is based on assumptions of an 
8% discount rate, and long-term copper and zinc prices of $3.00/lb and $1.20/lb, 
respectively. Please note that this model excludes any benefit from recovering the 
gold and silver, which could make an increasingly important contribution to the 
project’s economics.   

Weathering led to formation of oxide ores 

near surface... 

…extending to depth of ca.120m 

 

Transition zone between oxide and 

sulphide ore 

Revised economic model 

Cost assumptions reduced 

NPV valuation £17.3m 
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Initial copper mine ‒ DCF valuation: part 1 (2020-26E) 

$m (unless stated) 2020E 2021E 2022E 2023E 2024E 2025E 2026E 

PTP -2.747 -5.069 -4.491 2.017 -1.331 3.020 5.578 
Tax 0.000 0.000 0.000 0.000 0.266 -0.904 -1.669 
NOPAT -2.747 -5.069 -4.491 2.017 -1.064 2.116 3.909 
Depreciation & amort. 0.000 0.000 21.831 14.903 10.257 7.273 6.250 
Depletion 0.000 0.000 2.832 9.562 3.648 5.172 6.048 
Change in working cap. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Capex & exploration -20.000 -30.578 -4.000 -4.511 -3.289 -2.796 -4.715 
Free cashflow -22.747 -35.647 16.173 21.971 9.552 11.765 11.491 
Discount rate = 8%        
Discount factor 1.00 0.93 0.86 0.79 0.74 0.68 0.63 
Disc. free cashflow -22.747 -33.007 13.865 17.441 7.021 8.007 7.241 

Source: Hardman & Co Research 

 

Initial copper mine ‒ DCF valuation: part 2 (2027-32E & summary) 

$m (unless stated) 2027E 2028E 2029E 2030E 2031E 2032E Total 

PTP 2.573 1.596 0.625 15.112 5.177 11.017 31.712 
Tax -0.770 -0.478 -0.187 -4.522 -1.549 -3.297 -13.110 
NOPAT 1.803 1.118 0.438 10.590 3.628 7.720 18.602 
Depreciation & amort. 4.229 3.421 3.120 2.859 1.816 -0.030 75.929 
Depletion 2.530 0.208 0.000 11.804 1.585 0.046 43.435 
Change in working cap. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Capex & exploration -1.198 -2.208 -2.669 -2.467 -0.253 2.800 -81.884 
Free cashflow 7.364 2.539 0.889 22.785 6.776 10.536 56.082 
Discount rate = 8%        
Discount factor 0.58 0.54 0.50 0.46 0.43 0.40  
Disc. free cashflow 4.297 1.372 0.445 10.554 2.906 4.184 21.580 
        
Cum. disc. FCF  21.580       
Net (debt)/cash n/a       
NPV valuation ($) 21.580       
$/£ 1.25       
NPV valuation (£) 17.264       

Source: Hardman & Co Research 

 

We have used a lower (8%) discount rate compared with our Red Star valuation, 
since PXC had identified sufficient resources to support the project. On 4 May 2020, 
a new NI43-101 resource for Empire was announced. This was based on re-
evaluating the existing ore body. Lowering copper cut-off grades raised the volume 
of increasingly valuable gold and silver. Total gold and silver resources increased by 
87% and 29%, respectively. The notional gold value, at $1,600/oz, is $547.6m, and 
the silver value, at $19.00/oz, is $180.5m. We may revise our Empire model to 
incorporate gold and silver recovery, subject to PXC reconfiguring the project to 
include an agitation leach plant to recover copper/zinc, followed by a Merrill Crowe 
circuit for gold/silver.  

Empire – mineral resources and reserves (May 2020) 

 Tonnes (mt) Copper (t) Zinc (t) Gold (oz)    Silver (oz)      Copper (%) Zinc (%) Gold (g/t)      Silver (g/t)  

Measured 6.389 29,134 14,184 64,703 2,423,810                    0.46 0.22 0.32                    11.8  
Indicated 12.913 52,814 23,502 152,797 4,400,649                    0.41 0.18 0.37                    10.6 
M&I 19.302 81,948 37,685 217,500 6,824,460                  0.42 0.20 0.35                  11.0 
Inferred 10.544 47,975 32,864 124,749 2,678,035                    0.46 0.12 0.37                       7.9 
Total resources 29.846 129,923 70,549 342,249          9,502,495    

Source: Phoenix Copper 

  

Substantial increase in gold and silver 
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World-class project potential 

Decades of prior exploration 
It might seem hard to believe, but the US government highlighted the mineral 
potential of Empire and the surrounding area more than 75 years ago. 

After the suspension of copper mining due to WWII, the US government, in the 
form of the US Department of the Interior – Geological Survey, was commissioned 
to undertake a detailed geologic mapping. The government department, better 
known today as the USGS, took 400 mine samples and drilled 21 diamond drill holes 
(for 1,174m) from the underground workings.  

In the subsequent USGS Open File Report from 1994, the authors, F.W. Farewell 
and R.P. Full, noted that the geologic studies: 

“indicate the possibilities of finding additional ore bodies at the Empire mine are very 
good…Thorough exploration of known “tactite” (skarn) bodies and search for new 
“tactite” masses are suggested…It is recommended also that other mineralized areas 
around the granite stock be prospected and search made for possible undiscovered 
deposits.” 

PXC has benefited from the exploration work undertaken at Empire by a number of 
companies in the post-WWII era. Despite its history, there was no post-WWII 
exploration of the Empire property until the 1960s.  

All in all, PXC has access to data from more than 400 drill holes; this contributes 
significantly to its understanding of the geology and mineralisation at Empire. The 
summary of exploration programmes since 1962 is shown below. 

 

Historical exploration at Empire 

Year Company Number of drill holes 

1962 Cleveland Cliffs 8 
1967 New Idria Mines 20 
1969 Hile Exploration Co. 58 
1970 Capital Wire & Cable Co. 14 
1972 US Silver & Mining Corp. 41 
1975 Exxon 151 
1995-97 Cambior 47 
2001-04 Sierra Mining & Engineering ? 
2004-05 Trio Gold Corp. 10 
2006-07 Journey Resources Corp. 33 
2011 Musgrove 24 
Total  >406 

Source: Phoenix Copper 
 

PXC’s strategy sees the near-surface oxide mineralisation as a potential first step in 
the development of a world-class copper and other base metals project that exploits 
the enriched secondary sulphide (Supergene) and primary sulphide zones, located in 
the endoskarn, underneath the copper oxide zone. As we will explain, it could also 
include exploiting mineralisation in an associated porphyry ore body at depth if it is 
accessible.  

  

Significant mineral potential identified by 

US government in 1940s 

PXC has access to historical exploration 

data from more than 400 drill holes 

Bigger potential from exploiting sulphide 
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body 
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Despite the large number of exploration programmes undertaken prior to PXC, not 
one of the companies undertook a systematic exploration of the underlying 
secondary and primary sulphide zones.  

PXC’s future exploration of the sulphide ore body will benefit from more than 11 
miles of underground workings related to the former mine. The ablity to access many 
of these will facilitate the exploration and subsequent re-opening of a second 
underground stage (and possibly multiple stages) of mine development following the 
initial open pit mine.   

The chart below shows the underground workings for eight of the levels at the 
former Empire mine.  

 

Empire mine – underground workings 

 
Source: Phoenix Copper 

 

PXC is refurbishing historical adits to re-access deeper levels of the old workings. 
This has begun with the main portal of the former Empire mine system at the 700-
level. This portal connects parts of the older southern end of the deposit with the 
more recent, and deeper, developments in the north. The company is also planning 
to refurbish the 1100 level and, ultimately, the 1600 “Cossack Tunnel” level. An 
interior vertical shaft extends 330 feet (100m) below the 700 level to connect with 
the 800, 900 and 1000 levels. The Cossack Tunnel, or 1600 level, lies 600 feet 
(182m) beneath the 1000 level, but has no connection with the upper workings.  

PXC’s senior management team believes there is a high probability that further 
exploration will show the existence of a significant zone of sulphide supergene 
enrichment in the Empire system. Below the oxide layer and above the “primary” 
suphide ore (i.e. chalcopyrite), some copper ore bodies contain a zone of “secondary” 
copper sulphide minerals, notably chalcocite and bornite. A zone with these 
characteristics is termed an “enriched supergene zone” and contains relatively high-
grade ore. The process by which it is formed is called “supergene sulphide 
enrichment”, or “secondary enrichment”.  

Secondary enrichment involves deposition of additional metal dissolved in rainwater, 
which percolates through the oxide zone into the upper level of the primary sulphide 
zone. Primary ores can be enriched by as much as tenfold in zones of secondary 
enrichment overlaying the primary (hypogene) sulphide body. The process can result 
in low-grade ore becoming economic, or making  high-grade ore even higher-grade. 

No systematic exploration of sulphide ore 

system 

PXC’s exploration will benefit from access 

to historical mine workings 

PXC is refurbishing some adits 

PXC will explore for high-grade supergene 

zone 

Secondary enrichment explained 
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Of the drill holes drilled to date, several have intersected the deeper sulphide zone. 
The intersections range from 1.2% Cu to 11.4% Cu, and from near-surface 
intersections to more than 100m depth. 

In the next section, we explain further upside potential for PXC, which Empire could 
develop into a world-class base and precious metals project.   

Located in “elephant country”  
In communications with investors, PXC’s management team notes that Empire is 
located in what it sometimes refers to as “elephant country” – pointing to the many 
large mines in the region. Examples include: 

► Bingham Canyon Mine – this has produced more copper than any mine in 
history; 

► Thompson Creek – previously one of the largest molybdenum mines; and 

► Coeur d’Alene District – a prolific area for silver-lead and gold-copper mines. 

We believe that Empire is located close to the epicentre of mineralisation in the 
western US. The basis for the concentration of mining activity in the region is the 
intersection of north eastern and north western trending geological structures 
(often east-north-east and north-north-west to be more accurate) at the 
continental, regional and local levels. 

This “structural regime” of north eastern/north western trending geologic structures, 
including shear zones, faults and intrusions, acted as a conduit for the flow of 
mineral-containing volcanic fluids. This facilitated the deposition of minerals via 
volcanic and tectonic activity. Consequently, there are a large number of mines and 
projects following these north eastern and north western geological trends, as we 
will show.  

In his report for PXC, Nigel Maund also picked up on this theme: 

“Besides the dominant northeast-striking extensional structures including the horst, 
faults, intrusions and dike swarms, there are also northwest-striking Neogene 
structures related to Basin and Range extension. Numerous such faults are found in 
the Challis Volcanic Group on the NW and SE sides of the horst. Recently, a major 
fault was found to cut across the horst. The intersections of the northeast faults and 
the northwest faults are thought to be good locations for mineralization…” 

Based on our research, academics and/or mining executives have yet to prepare a 
single graphic or presentation slide that adequately illustrates this view. However, it 
is possible to get a sense of it in a piecemeal fashion from several sources.  

Researching numerous geological research studies of the western US, we noted that 
world-class mineral deposits, including those in the state of Idaho, are generally a 
result of east-north-east (ENE) shear structures – mainly faults and fractures.  

On a continental level, the major ENE shear structure is the “Great Falls Tectonic 
Zone” (GFTZ – see below), which stretches from the Idaho Batholith through 
Montana and into Canada’s southern Saskatchewan.  
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Empire within the Great Falls Tectonic Zone (GFTZ) 

 
Source: Phoenix Copper 

 

The map below is from a slide in a presentation by Lund et al., Influence of structure 
and composition of basement on mineral deposits across Montana and Idaho. It shows 
the large number of known ore deposits located along and to the sides of the GFTZ 
(green and yellow) in southern Idaho and western Montana.  

 

Mineral deposits in southern Idaho and western Montana 

 
Source: Lund et al 

 

Huge number of deposits located along 
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The formation of the mineral deposits along the belt is associated with Eocene 
granitic intrusions into older sedimentary rocks. The above map is also useful 
because it shows the plethora of smaller north west-south east trending faults 
around which the majority of deposits are clustered. 

At the regional level, Empire is located on the Trans-Challis Fault System (TCFS), a 
series of north east trending faults at the southern end of the GFTZ, in which major 
movement occurred during the Eocene period. 

Before we focus on the local level, let’s look at a north west trending structure; the 
next chart from PXC shows a large number of mines that follow a north west trend 
across the region from Utah, including the famous Bingham Canyon mine, to the 
Canada-Idaho border. At the continental level, Empire lies within the Cordilleran 
Thrust Belt, which extends in a north west-south east direction along the western 
side of North America, from Alaska to Mexico, passing through Idaho. 

 

Mines along a north west-south east trend  

 
Source: Phoenix Copper 
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“Zero-ing in” – local knowledge  
This section considers the north east and north west geologic features at the local 
level, and the skarn-hosted mineralisation. 

Empire is located in the White Nob Mountains of the Alder Creek mining district 
and 5.5km to the south west of the town of Mackay. Mackay is shown – albeit in 
small writing next to “MK” – in the central part of the following map, and Empire is 
in the shaded area marked “Pzc”. The map is taken from P.K. Link and Susanne J. 
Janecke’s Geology of East-Central Idaho: Geologic Roadlogs for the Big and Little Lost 
River Valleys. 

 

Geology of Mackay and the Alder Creek mining district 

 
Source: Link and Janecke 

 

The map above shows the two north east trending Eocene (normal) faults to the 
south west of Mackay, which define the White Knob horst. To the north east and 
south west of these faults are two north west trending faults (one normal and one 
thrust).  

The mineralisation discovered so far at Empire is hosted in garnet-pyroxene skarn, 
which is metamorphic rock formed in the contact area between intruding Eocene 
granites and older sedimentary rocks:  

► Granitic intrusives – including granite (known as “Mackay granite” or “Mackay 
stock”) and granite porphyry. Dating from the Eocene era, they are believed to 
have originated from a single “parent” magma; and 

► Sedimentary rocks – including limestone, siltstone and quartzite from the local 
White Knob Limestone and Copper Basin formations. These older rocks date 
from the early Mississippian and Permian ages.  

The skarn was formed by the reaction of hydrothermal fluids with the original rocks 
in a process known as “metasomatism”. Consequently, they were usually found 
around the faults and shear zones, which aided the flow of hydrothermal fluids.  

The contact zone at Empire is north-north west trending between the intruding 
granite/granite porphyry and White Knob limestone, as shown below. The 
mineralised skarn – endoskarn in this case – is identified by the purple shaded areas 
in the right- hand chart. 
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Empire – local geology 

 
Source: Phoenix Copper 

 

In more detail, the sequence of rocks found at the Empire deposit – from west to 
east – has been identified by Nigel Maund, as follows: 

► Mackay Stock/granite; 

► un-mineralised granite porphyry; 

► granite porphyry containing mainly vein-form endoskarn with variable Cu-Au-
Ag mineralisation; 

► granite porphyry with strong semi-massive to massive endoskarn development 
and the larger high-grade Cu-Au-Ag ore shoots;  

► calcic exo-skarn;  

► Wollastonite marble; and 

► White Knob Limestone. 

The granite porphyry, containng the mineralised skarn, is an igneous rock formed by 
cooling magma. It is located in the north east corner of the Mackay stock, as shown 
by the pink shading in the charts above.  

There are two types of skarn formation, depending on geologic location: 

► exoskarn – within the sedimentary rocks outside of the intruding magma; and  

► endoskarn – within the igneous rock (usually granite), which formed as the 
magma cooled.  

The endoskarn (purple in right-hand chart above) at Empire contains the majority of 
the copper, gold, silver, zinc, tungsten and, potentially, molybdenum ores. According 
to Nigel Maund’s report: 

“Interplay between north-east shear structures and White Nob limestone sequence 
to the east and the granite porphyry to the west provides the perfect 
physical/chemical trap to deposit metals.”  

Skarns typically have considerably more exoskarn than endoskarn, because 
carbonate wall rocks, like limestone, are more easily dissolved and replaced by acidic 
hydrothermal fluids. The Empire deposit is unusual for a skarn formation in having 
more endoskarn than exoskarn, in addition to a small amount of magnetite skarn, as 
follows:  

The rock sequence at Empire 

Two types of skarn  

Mineralisation at Empire in the endoskarn 

Empire unusual in having more endoskarn 

than exoskarn 
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► brown endoskarn: formed from the granite porphyry, and is garnet-dominant 
(garnets are minerals in silicate form); 

► green exoskarn: formed from the White Knob limestone, and is mainly diopside-
garnet (diopside is a pyroxene, i.e. insosilicate, mineral); and 

► black magnetite skarn: an iron oxide mineral mixed with fragments of endoskarn 
and exoskarn at Empire. 

The skarnification at Empire was facilitated by its high fluorine content. Fluorine’s 
volatile nature facilitated the transfer of minerals between the intrusive rocks and 
sedimentary “wall” rocks. The majority of mineralisation in the endoskarn is found in 
veins, or can be massive where several veins intersect. The veins in the Empire 
deposit with the most abundant mineralisation are in garnet and/or pyroxene.  

Similarities with Antamina 
The largest and best-known mines worldwide, based on skarn deposits, include: 

► Antamina – in the Andes, and one of the world’s largest copper-zinc mines. 

► Ok Tedi mine – a copper-gold mine located in Papua. It was believed to be the  
biggest copper-gold deposit worldwide when mining began in the 1980s. 

► Cantung mine – in Canada’s Northwest Territoires. It was the largest source of 
tungsten in the western world prior to its closure in 2015. 

The high proportion of endoskarn at Empire is potentially significant, since it bears 
a similarity with Antamina, which is also “abnormally abundant” in endoskarn. The 
Antamina deposit is located in the copper belt of the north Andes. Like Empire, it 
was formed in the the Eocene period by emplacement of quartz monzonite 
intrusions into cretaceous limestones.  

The copper-zinc skarn at Antamina is mainly garnet and measures about 3km x 1km 
on the margins of a quartz monzonite porphyry, termed the “Antamina intrusion”. 
The skarn is formed in a shell surrounding the intrusion, which is between 30m and 
400m wide.  

 

Cross-section of Antamina copper-zinc mine 

 
Source: Hardman & Co Research 

 

World’s largest skarn-based mines  

Garnet skarn on margin of porphyry 
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Antamina was the world’s largest copper (and zinc) mine based on a skarn deposit, 
and the third-largest copper concentrate producer after the porphyry Chaqucamata 
and Escondida mines. Construction of the $2.3bn project began in 1999, with the 
first concentrate produced in July 2001. 

The mineralisation at Antamina is hosted in a series of brown and green garnet 
endoskarns (primarily) and exoskarns in the form of chalcopyrite, bornite and 
sphalerite. The skarn forms a 30m-400m-wide shell surrounding the intrusion, while 
glacial action “unroofed” the deposit, exposing the sulphide ores.  

In Endoskarn and Cu-Zn mineralization at the Empire mine, Idaho, USA, authors 
Zhaoshan Chang and Lawrence D. Meinert note the potential similarity between 
Empire and Antamina, based on the large proportion of endoskarn:  

“Discovery of the world class Antamina Cu-Zn skarn deposit in Peru has sparked 
renewed interest in exploration for large skarn deposits worldwide…Skarns with 
large amounts of endoskarn and relatively high Zn/Cu ratios in proximal locations 
are not well understood, and need further study.” 

This was also picked up by Nigel Maund in his 5 April 2019 report:  

“In some respects, the Empire porphyry – endoskarn system bears some clear 
geologic similarities to the World Class 1 category Antamina Mine, Ancash Province, 
Peru, which is the largest porphyry – endoskarn polymetallic deposit in the world. 
The key difference being that Antamina is a large endoskarn formed in the upper 
cupola of a substantial porphyry copper system exposed at the surface. Empire is 
formed on the eastern flank of the upper intrusive of a buried porphyry Mo – (W) 
system, where the main Mo system may lie between 400 – 600 m below surface. “  

Porphyry hunting 
Besides the substantial skarn potential, there is also the possibility that Empire is 
part of a larger mineralised porphyry molybdenum-tungsten system or porphyry 
copper-molybdenum system subjacent to the sulphide veins.  

Porphyry deposits are formed by hydrothermal fluids originating in a large magma 
chamber deep below the surface. The United States Geological Survey (USGS) 
defines porphyry systems as follows: 

“The mineralized porphyry systems form in and around the upper parts of the 
intrusive systems. Deposits can be zoned with copper- and (or) molybdenum-rich 
ore zones, featuring barren, low-grade pyritic cores surrounded by pyritic haloes and 
by peripheral base- and precious-metal bearing veins. Deposits reach about 2km in 
size, and metal and alteration haloes extend about 8km in diameter. In general, 
porphyry copper-molybdenum deposit systems are associated with adjacent skarn 
and (or) polymetallic-vein deposits of porphyry-related types (John and others, 
2010)…In copper-rich porphyry deposits, copper-bearing minerals are disseminated 
in host rock as well as in veins and breccia distributed in host rock. The deposits are 
large but the ore is of relatively low to moderate grade.” 

As we have noted, the world’s largest molybdenum mines are located on porphyry 
molybdenum systems (see below), and most of the world’s largest copper mines are 
copper-porphyry deposits – generally high-volume/low-grade in nature. While the 
major products from porphyry copper deposits are copper-gold and copper-
molybdenum, they are often important sources of zinc, lead, silver and tungsten. 
Examples of world-class porphyry copper mines include Chuquicamata (the largest) 
and Escondida in Chile, nearby Bingham Canyon in the US, Grasberg in Indonesia 
and Oyu Tolgoi in Mongolia.   

Skarn hosts copper in chalcopyrite, 

bornite and sphalerite 

Study notes potential similarity 

Main difference with Antamina may be 

location vis-à-vis associated porphyry 

Defining porphyry deposit 

World’s largest molybdenum and copper 

mines typically porphyry-based 
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Porphyry deposits tend to be found in groups in mineral provinces, especially those 
located on linear orogenic belts, like the Andes in South America and, in the case of   
the western US, the North American Cordillera. Orogenic belts form at convergent 
tectonic plate margins when a continental plate crumples and is pushed upwards to 
form mountain ranges.  

Empire is located in a known porphyry belt, the “Idaho-Montana Porphyry Belt” (I-
MPB). The I-MPB is part of a magmatic arc within the GFTZ, and was first identified 
in the 1970s. Its existence was confirmed by the USGS in its October 2016 study, 
Geology and Mineral Resources of the North-Central Idaho Sagebrush Focal Area.  

There appears to be a strong relationship between the north-east trending GFTZ 
and and the location of porphyry-skarn mineralisation – and related copper and 
molybdenum mines – in Idaho and Montana. In their presentartion, Lund et al. show 
the number of porphyry deposits in the region – shown by black and yellow stars in 
the slide below.  

 

Idaho-Montana Porphyry Belt 

 
Source: Lund et al. 

The USGS’s 2016 study noted Empire’s “high” potential for associated porphyry 
mineralisation:  

“There is high potential, with certainty level D (high), for porphyry-related Cu-Zn ± 
Pb-Ag-Au skarn deposits in the Empire tract of the Alder Creek Mining District in 
Custer County, 6 km west of Mackay, Idaho (fig. 1). The tract encompasses an area 
of many porphyry and porphyry-related occurrences in the roof zone of an Eocene 
plutonic system…” 

The USGS chart below shows “Permissive geology” in the green shadeded areas, 
known “Occurrences” in black dots and “High potential tract with high certainty” 
circled in pink. 

 

Most porphyry deposits located on 
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Empire located in regional “Idaho-
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Permissive geology at Empire 

 
Source: USGS 

 

Nigel Maund likens Empire to several nearby molybdenum-tungsten porphyry 
deposits: 

“The hydrothermal textures displayed by the Granite Porphyry intrusive at the 
Empire Mine are precisely those described in the uppermost portions of major 
porphyry deposits; especially porphyry molybdenum–tungsten deposits such as 
Climax, Henderson and Questa in the Colorado Mineral Belt, USA…” 

All three were/are large molybdenum mines, and it is worth noting that the Climax 
mine operated continuously between 1915 and the 1980s and, for many years, 
produced three quarters of the world’s molybdenum. Henderson superseded Climax 
as the largest molybdenum mine, albeit in North America – not globally.  

Maund also noted that the mineralised zone of endoskarn alteration in the granite 
porphry at Empire showed pronounced development of undirectional solidification 
textures (USTs). As he notes, USTs are: 

Antamina aside, may be similarities with 

nearby moly-tungsten porphyry deposits… 

…two of which were very large mines 
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“typically observed and documented in the upper cupola’s of Porphyry Cu – Mo, 
Porphyry Mo – W (Questa, New Mexico and Henderson, Colorado) and Porphyry 
Sn (tin) deposits”. 

He shows this diagramatically in the chart below, which illustrates a typical Mo-W 
system.  

Location of USTs in a typical porphyry Mo-W system 

 
Source: Nigel Maund 

 

In Maund’s view, Empire is most likely a porphyry molybdenum-tungsten system, 
with porphyry copper-molybdenum the next most likely outcome:  

“The foregoing collectively comprises the geologic/geochemical signature, and 
upper expression, of a porphyry Mo-W system or secondly, and considered less 
likely, a porphyry Cu -Mo system at depth. Furthermore, given the extensive strike 
of the GPB /Empire skarn Cu-Au-Ag-(Zn)-(Pb)-(Mo) and (W) ore system, it seems 
likely that such a porphyry is in detail a typical cluster system such as that exhibited 
at such major systems as Chuiqucamata, Chile (17km with 7 deposits); El Teniente, 
Chile (12km with 5 deposits); Oyu Tolgoi, Mongolia (18km with 5 deposits); and 
Grasberg – Ertzberg, Irian Jaya (10km with 8 deposits). ”   

We are reluctant to take a stance at this time, but either would be economically 
significant, providing it were accessible to conventional mining techniques. We 
would also note that high-grade tungsten ore was found with high-grade copper, 
gold and silver ore at the 1000 level at Empire in the early 1940s.  
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Appendix – management 
Below, we briefly outline the senior management team and its mining/finance experience . 

Chairman – Marcus Edwards-Jones: a financier who co-founded Lloyd Edwards-Jones SAS, a Paris- and Dubai-based 
boutique advising resource companies and selling equities to institutional clients. Edwards-Jones has a long track record of 
raising capital in the resources sector.  

CEO – Ryan McDermott: was Director of Mining Operations for A2P, leading a team of more than 200 engineers, geologists 
and miners in permitting and developing four mines in Idaho and Montana. Immediately prior to joining PXC, he was Senior 
Project Manager conducting due diligence for advanced mining opportunies for a private investment group.  

CFO – Richard Wilkins: after working as a chartered accountant in the London and Cairo offices of Coopers & Lybrand, 
Wilkins moved into the resources sector in the 1990s. He was a founding director of the Zeravshan Gold Co. in Tajikistan 
(now part of Zikin Mining) in 1994 and a director of Oxus Gold Group from 1996-2017.  

Chief Technical Officer & NED – Roger Turner: worked at several major mining houses and TSX/AIM-listed companies. These 
included Rio Tinto Technical Services (London), Falconbridge (Uganda) and Hudson Bay Mining & Smelting. He was also the 
co-founder and CEO of Oxus Gold. Like Dennis Thomas (see below), he is a graduate of the Camborne School of Mines.  

Director – Dennis Thomas: worked in mine production for Anglo American, Irish Base Metals and the Nigerian Mining 
Corporation during the early part of his career. Latterly, he has been a CEO, executive director and non-executive director of 
several mining companies based in the UK, North America and the Far East, including Mining House Group, Rembrandt Gold 
and St Genevieve Resources. Thomas is a graduate of the Caborne School of Mines. 
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Disclaimer 
Hardman & Co provides professional independent research services and all information used in the publication of this report has been compiled from publicly 
available sources that are believed to be reliable. However, no guarantee, warranty or representation, express or implied, can be given by Hardman & Co as to the 
accuracy, adequacy or completeness of the information contained in this research and they are not responsible for any errors or omissions or results obtained 
from use of such information. Neither Hardman & Co, nor any affiliates, officers, directors or employees accept any liability or responsibility in respect of the 
information which is subject to change without notice and may only be correct at the stated date of their issue, except in the case of gross negligence, fraud or 
wilful misconduct. In no event will Hardman & Co, its affiliates or any such parties be liable to you for any direct, special, indirect, consequential, incidental damages 
or any other damages of any kind even if Hardman & Co has been advised of the possibility thereof.    

This research has been prepared purely for information purposes, and nothing in this report should be construed as an offer, or the solicitation of an offer, to buy 
or sell any security, product, service or investment. The research reflects the objective views of the analyst(s) named on the front page and does not constitute 
investment advice.  However, the companies or legal entities covered in this research may pay us a fixed fee in order for this research to be made available. A full 
list of companies or legal entities that have paid us for coverage within the past 12 months can be viewed at http://www.hardmanandco.com/legals/research-
disclosures. Hardman may provide other investment banking services to the companies or legal entities mentioned in this report. 

Hardman & Co has a personal dealing policy which restricts staff and consultants’ dealing in shares, bonds or other related instruments of companies or legal entities 
which pay Hardman & Co for any services, including research. No Hardman & Co staff, consultants or officers are employed or engaged by the companies or legal 
entities covered by this document in any capacity other than through Hardman & Co.  

Hardman & Co does not buy or sell shares, either for their own account or for other parties and neither do they undertake investment business. We may provide 
investment banking services to corporate clients. Hardman & Co does not make recommendations. Accordingly, they do not publish records of their past 
recommendations. Where a Fair Value price is given in a research note, such as a DCF or peer comparison, this is the theoretical result of a study of a range of 
possible outcomes, and not a forecast of a likely share price. Hardman & Co may publish further notes on these securities, companies and legal entities but has no 
scheduled commitment and may cease to follow these securities, companies and legal entities without notice. 

The information provided in this document is not intended for distribution to, or use by, any person or entity in any jurisdiction or country where such distribution or 
use would be contrary to law or regulation or which would subject Hardman & Co or its affiliates to any registration requirement within such jurisdiction or country. 

Some or all alternative investments may not be suitable for certain investors. Investments in small and mid-cap corporations and foreign entities are speculative 
and involve a high degree of risk. An investor could lose all or a substantial amount of his or her investment. Investments may be leveraged and performance may 
be volatile; they may have high fees and expenses that reduce returns. Securities or legal entities mentioned in this document may not be suitable or appropriate 
for all investors. Where this document refers to a particular tax treatment, the tax treatment will depend on each investor’s particular circumstances and may be 
subject to future change. Each investor’s particular needs, investment objectives and financial situation were not taken into account in the preparation of this 
document and the material contained herein. Each investor must make his or her own independent decisions and obtain their own independent advice regarding 
any information, projects, securities, tax treatment or financial instruments mentioned herein. The fact that Hardman & Co has made available through this 
document various information constitutes neither a recommendation to enter into a particular transaction nor a representation that any financial instrument is 
suitable or appropriate for you. Each investor should consider whether an investment strategy of the purchase or sale of any product or security is appropriate for 
them in the light of their investment needs, objectives and financial circumstances.  

This document constitutes a ‘financial promotion’ for the purposes of section 21 Financial Services and Markets Act 2000 (United Kingdom) (‘FSMA’) and 
accordingly has been approved by Capital Markets Strategy Ltd which is authorised and regulated by the Financial Conduct Authority (FCA).  

No part of this document may be reproduced, stored in a retrieval system or transmitted in any form or by any means, mechanical, photocopying, recording or 
otherwise, without prior permission from Hardman & Co. By accepting this document, the recipient agrees to be bound by the limitations set out in this notice. 
This notice shall be governed and construed in accordance with English law. Hardman Research Ltd, trading as Hardman & Co, is an appointed representative of 
Capital Markets Strategy Ltd and is authorised and regulated by the FCA under registration number 600843. Hardman Research Ltd is registered at Companies 
House with number 8256259. 

(Disclaimer Version 8 – Effective from August 2018) 

Status of Hardman & Co’s research under MiFID II 
Some professional investors, who are subject to the new MiFID II rules from 3rd January, may be unclear about the status of Hardman & Co research and, 
specifically, whether it can be accepted without a commercial arrangement. Hardman & Co’s research is paid for by the companies, legal entities and issuers about 
which we write and, as such, falls within the scope of ‘minor non-monetary benefits’, as defined in the Markets in Financial Instruments Directive II. 

In particular, Article 12(3) of the Directive states: ‘The following benefits shall qualify as acceptable minor non-monetary benefits only if they are: (b) ‘written 
material from a third party that is commissioned and paid for by a corporate issuer or potential issuer to promote a new issuance by the company, or where the 
third party firm is contractually engaged and paid by the issuer to produce such material on an ongoing basis, provided that the relationship is clearly disclosed in 
the material and that the material is made available at the same time to any investment firms wishing to receive it or to the general public…’ 

The fact that Hardman & Co is commissioned to write the research is disclosed in the disclaimer, and the research is widely available. 

The full detail is on page 26 of the full directive, which can be accessed here: http://ec.europa.eu/finance/docs/level-2-measures/mifid-delegated-regulation-
2016-2031.pdf 

In addition, it should be noted that MiFID II’s main aim is to ensure transparency in the relationship between fund managers and brokers/suppliers, and eliminate 
what is termed ‘inducement’, whereby free research is provided to fund managers to encourage them to deal with the broker. Hardman & Co is not inducing the 
reader of our research to trade through us, since we do not deal in any security or legal entity.  
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