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Key Points 
 The current share price stands at only approximately 40% of our base case 

valuation suggesting scope for significant share price appreciation as the 
company becomes more widely recognised. 

 Phoenix Global Mining’s flagship project is the re-opening of the historic Empire 
mine in Custer County, Idaho to produce copper cathode from heap leaching 
and SX-EW treatment of near surface oxide ores. 

 The Empire Mine project benefits from a substantial archive of historic 
geological, drilling, mining and production data 

 The company has secured licences in the Idaho Cobalt Belt which is attracting 
considerable exploration interest from a number of Canadian and Australian 
juniors. 

 The recent option over the Gordon Lake gold properties in Canada’s Northwest 
Territories provides exposure to promising exploration areas in close proximity 
to a number of historic, multi-million ounce gold mines. 

 Our Base Case valuation is US$37.6m (11.6p/s) see page 3 for valuation scenario 

 

Summary 

The historic Empire mine in Idaho produced from the early 1900s to the late 1930s.  
Phoenix Global Mining is working to restart the mine, initially producing copper 
cathode from oxide ores using SX-EW technology while it establishes the full 
potential of underlying primary sulphide mineralisation. 

 

 

Source: Idaho Geological Survey       

Figure 1 Locomotive & Ore Cars at the Empire Mine c 1906 
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Summary 
Phoenix Global Mining is working to 
re-open the historic Empire mine in 
Custer County, Idaho. The mine, 
which was one of the state’s largest 
mines was worked from the early 
1900s to the late 1930s and 
intermittently thereafter. The 
company plans to fast-track copper 
production through heap leaching 
and SX-EW recovery of copper 
cathodes by treating around 2mtpa 
of oxide ore to produce around 
7,000 tpa of copper product.   

The current resource base, 
which was increased by some 
50% as a result of PGM’s 2017 
drilling campaign, provides for some 9 years operations.  In the longer term, exploration of the 
deeper primary sulphide mineralisation which underpinned the mine’s early history, may 
eventually lead to a resumption of underground mining operations.   

An extensive historical archive of geological, mining and production information including 
detailed mine plans and records should help to guide the continuing exploration programme. 

Our analysis, based on the NPV (7.5%) of the cash flows from the restarted oxide operation at 
Empire mine and the value of the company’s cobalt exploration portfolio in Idaho, established 
by reference to a recent publicly disclosed transaction for a similar property, indicates a base 
case value of only around 40% of the current market price. In our view, this offers meaningful 
potential for price appreciation as the merits of the development plan for the Empire mine 
property become more widely appreciated. 

In addition to the redevelopment at the Empire mine, exploration of the company’s Bighorn 
and Redcastle properties in the Idaho Cobalt Belt gives PGM a foothold in a sought after area, 
described by one of the other 
explorers in the region as “the best 
exploration area in the United 
States to discover large primary 
cobalt resources”.  Currently 
exploration is at a relatively early 
stage but over the course of the 
next field programme PGM will no 
doubt gain an enhanced insight into 
the potential of the property. 

Under a recent option agreement 
to acquire 80% of the Gordon Lake 
gold project 110km northeast of 
Yellowknife PGM is exposed 
to a project located in an area 
of large scale, long-life 
historic gold production where  

 the Con mine produced 5.3m oz of gold at an average grade of 14.8g/t between 1938 
and 2003;  

 the Giant mine produced 7.1moz at 13.4g/t between 1948 and 2004 and 

 the Discovery mine produced 1m oz at 33.7g/t between 1950 and 1969. 

The company is run by an experienced board and supporting management team with a track 
record of mine development and operations and with an established record in the London 
capital markets. 

Figure 2 Historic Mine Adit (Source: SP Angel) 

Figure 3 Copper Oxide mineralisation in recent drill core 
Source: SP Angel 
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Valuation 
Our assessment ascribes the majority of the company’s current value to its 80% interest in the 
Empire mine oxide project which we have assessed on the basis of our estimated NPV of future 
production using our long-term copper price forecast of US$8,500/tonne.  

At this stage we have not ascribed a value to the underlying sulphide potential of the Empire 
mine or to the recently acquired 80% interest in the Gordon Lake gold property in Canada.   

Our estimate of the value of the cobalt exploration in Idaho rests on the value of a recent 
transaction disclosed by the purchaser. In summary, our valuation is shown in the table below: 

Valuation Summary  

 Lower Case Base Case Upper Case 

 US$m p/sh US$m p/sh US$m p/sh 

Empire Mine Oxides 17.6 5.5 35.3 10.9 52.9 16.4 

Empire Mine Sulphides Nil at this stage 

Idaho Cobalt Exploration Nil 2.3 0.7 5.0 1.5 

 Nil at this stage 

Total 17.6 5.5 37.6 11.6 57.9 17.9 
Source: SP Angel 

Table 1 Valuation Summary 

The Empire Mine Oxide Project 
Our valuation of the Empire mine (100% basis) is based on our assessment of the NPV(7.5%) of 
the current plan to mine oxide copper ore in the AP Pit area which aims to produce around 
7,000 tpa of copper from the mining and treating of 2mtpa of ore from the currently defined 
resources over a period of approximately 9.7 years.  As the project evaluation progresses we 
expect the detailed mine plan to crystallise in terms of the production and grade profile, as well 
as operating and capital costs. 

Our assessment is based on SP Angel’s copper price forecast of US$8,250 (US$3.74/lb) in 2019 
and a long term price of US$8,500/t (US$3.86/lb) thereafter.  These compare with a current 
price of approximately US$7,100/t and a 2017 average price of approximately US$7,250/t. 

Empire Mine Valuation Assumptions 

 Per Year Total 

Economic Assumptions   
Copper Price US$/t  8,500 

US Federal Tax Rate  21.0% 

Idaho State Tax Rate  7.4% 

Royalty Rate (due to a previous owner, Exgen)  2.5% 

Resource Assumptions   
Tonnes (MI&I)  19,365,000 

Copper Grade  0.52% 

Operating Assumptions   
Mining Rate (ore tonnes) 2.0mtpa 19.365mt 

Mining Rate (waste tonnes) 2.7mtpa 27.000mt 

Copper Grade  0.52% 

Copper Recovery  70% 

Copper Production (tonnes) 6,700 69,988 

Life of Mine (years)  9.7 

Cost Assumptions   
Pre-Production Capital  US$41m 

Sustaining Capital  2.5% of EBITDA 

Mining Cost US$/t moved  US$2.00 

Treatment Cost US$/t treated  US$6.00 

G&A Cost US$/t treated  US$1.50 

Table 2 Valuation Assumptions 
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We have discounted the future cash flows of the Empire mine at 7.5% based on our calculation 
that at current interest and tax rates the fundamental weighted average cost of capital for a 
50:50 debt:equity model is 7.6%. We observe that this estimate is broadly consistent with a 
January 2018 estimate published by New York University’s Stern Business School that the 
weighted average cost of capital of the US Metals and Mining sector was 7.37%. 

 

 

Based on these assumptions, we estimate the net present value, post financing, of the Empire 
Mine oxide project, discounted a7.5%, at US$110m.  We estimate that the project generates 
an IRR of 53% and a payback of 1.8 years.  We comment that, at the current copper price of 
approximately US$7,100/t, the NPV7.5% is US$70m, the IRR is 38% and the payback increases 
to 2.3 years 

We note that the project is particularly geared to fluctuations in the copper price with a 10% 
variation in the base case copper price representing a 23% change in the NPV7.5%.  By contrast 
a similar 10% change in the estimated operating costs translates to a 5% change in NPV7.5% and 
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a 10% alteration in the pre-production capital cost assumption is reflected in a 3% change to 
NPV7.5%. 

These sensitivities are shown graphically in Figure 5 and the effect of different flat copper price 
assumptions are illustrated in tabular form as Table 3. 

Empire Mine NPV Sensitivity to Copper Price 

Copper Price US$/t NPV7.5% US$m IRR Payback (years) 

7,000 US$66.8m 37% 2.4 

7,500 US$81.7m 43% 2.1 

8,000 US$96.4m 48% 1.9 

8,500 US$111.2m 54% 1.7 

Table 3 Empire NPV- Sensitivity to copper price (Source: SP Angel) 

As the Empire mine oxide project is not yet in production, we have examined the discount to 
the assessed after tax NPV which the market ascribes to a number of other, largely North 
American, precious and base-metals development projects.  This suggests that the market 
typically pays between less than 10% and around parity with the after tax NPV.  In our view the 
range, in part, reflects how close the projects are to production.  The results of this analysis are 
summarized in the following table. 

Typical Market Discounts to Project NPV of Development Projects 
Company MV U$m Project NPV U$m IRR Payback MV/NPV 

CKG CN 109.4 Metates 737 7.7% 10.1 0.15 

CNL CN 579.4 Burtica 860 31.2% 2.3 0.67 

MIN CN 211.2 Gunnison 808 40.2% 4.6 0.26 

IDM CN 30.0 Red Mtn 83 32.0% 1.9 0.36 

LMG CN 1.3 Pine Grove 23 23.0% 2.7 0.06 

MAX CN 139.0 Stibnite 832 19.3% 3.4 0.17 

NEE CN 73.6 Moss Gold 93 52.5% 2.2 0.79 

SBB CN 367.6 Black River 381 24.2% 2.9 0.97 

VIT CN 172.3 Eagle Gold 508 29.5% 2.8 0.34 

Tot/Avg 1,683.8  4,325   0.39 

Table 4 Market discount to NPV of development projects (Source: SP Angel) 

In our view, it is appropriate therefore to apply a factor of 20% of calculated NPV for the lower 
case valuation of the Empire mine oxides and 60% of NPV for the upper case.  Applying these 
factors values the project in the range of US$20.2m to US$60.7m with a base case of US$40.5m.   

Phoenix Global Mining’s 80% share of the Empire copper oxide project is, therefore worth in 
the range U$S17.6m to US$52.9m with a base case value of US$35.3m. 

The Empire Mine Sulphide Project 
At this stage, we have not ascribed any value to any underlying sulphide mineralisation in the 
Empire mine project area as evaluation is still in its very early stages with results from only two 
drillholes available and access to the underground mine only recently secured.  There is, 
however, an extensive body of historical geological and mining information to help guide PGM’s 
exploration effort. 

We comment, however, that the results obtained from hole KXD17-10 which intersected 10.7m 
averaging 0.42% copper, 0.74% zinc 0.03% tungsten and 12.6g/t silver from a downhole depth 
of 73.2m and the 1.6m wide intersection from a depth of 251.6m in hole KXD17-8 at an average 
grade of 0.11% copper, 0.65% zinc, 63.8g/t silver and 0.02g/t gold provide considerable initial 
encouragement as does the long history of underground mining which appears to have been 
curtailed without the mineralisation having been exhausted. 

Copper / Cobalt Exploration 
In October 2017, PGM secured two copper cobalt licenses in the Idaho Cobalt Belt. The 2.3 km2 
Bighorn & 2.4km2 Redcastle properties in Lemhi County Idaho.  PGM recently reported initial 
sampling results of 46 grab samples taken over the property and reported that “All of the 
sample results showed cobalt mineralisation above detection limits and ranged from 2.0ppm to 
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3120ppm, or 0.31% Co.” At the Redcastle property, where 20 samples were recovered, the 
company reports 6 results ranging between 153ppm and 3120ppm cobalt. Copper assays are 
not reported for the Redcastle samples. 

In September 2017, Australian listed Longford Resources announced the acquisition of the 453 
hectare Colson copper cobalt property in Idaho for a total of US$2,225,000 in staged payments 
of US$875,000 in cash and US$1.35m in shares on or before the end of December 2018.  On 
this basis, the Colson acquisition at US$4910/hectare implies a value of US$2.3m for the 
combined 470 hectares at Bighorn and Redcastle.  

Gordon Lake Option 
Phoenix Global Mining recently announced the acquisition of an option to acquire 80% of the 
Gordon Lake gold property located around 110km northeast of Yellowknife in the Northwest 
Territories of Canada and close to historic producers such as the Con Mine which produced 
5.3 moz of gold between 1938 and 2003 and the 7 moz Giant mine which operated from 1948 
to 2004. 

The Gordon Lake property covers two mining leases totalling 609 hectares on the northern 
edge of the Gordon Lake. The project area contains “17 zones of high grade shear hosted gold 
mineralisation, over a 1 kilometre strike length”. The currently identified zones have been 
identified from geophysical surveys and a total of 59 mineralised holes have been drilled into 4 
of these zones; The South Zone No 9 Vein; the South Zone S3 Vein; the Union Zone and the 
Main Zone. High grade intersections reported in the announcement include: 

 Ten intersections of the South Zone No 9 Vein assaying in excess of 10g/t gold over widths 
up to 7.4m and to a maximum down hole depth of over 240m 

 Two intersections, each of 2m width assaying 6.6g/t gold and 8.2 g/t from the S3 Zone 

 Six intersections of the Union Zone over widths up to 3m and assaying between 7g/t gold 
and 13.1g/t gold; and 

 Two intersections of the Main Zone of 1.02 and 1.55m respectively assaying 8.7g/t gold 
and 6.5g/t.  

At this stage, there is little detailed information available and although there is clearly an 
attractive exploration target at Gordon Lake, we are currently not ascribing a value to the 
project, pending further information. 
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Assets 
Phoenix Global Mining’s principal asset is the historic Empire mine in Custer County, Idaho. The 
mine was worked intermittently between the late 19th century and the 1940s. 

The Empire Mine 

History 
Copper mineralisation was first discovered in the area of the Empire mine site in the early 1880s 
and the first smelter capable of processing underground ore was established before the end of 
the decade with a further two small scale smelting operations established in the early 1900s.   

In 1907, the Empire Copper Company acquired the operation and operated until the early 
1920s when the Idaho Copper Company took control introduced milling and a new ore handling 
tramway system. Interestingly, the Competent Person’s Report by SRK mentions that “Milling 
of low-grade sulphide ore averaging about 2.8% Cu began in 1924 and both concentrates and 
crude ores were shipping to Salt Lake City smelters until operations ceased in 1930.” 

 

Figure 6 Early mining operations  

Source: Idaho Department of Environmental Quality 

Drawing on data from a number of sources, including the US Bureau of Mines and the Idaho 
State Geological Survey, an Open File Report authored by Farwell & Full of the US Geological 
Survey in 1944, when copper was worth around US$0.12/lb (around US$265/t), details 
production of almost 37,000 oz of gold, 1.2m oz of silver and over 25,000 tonnes of copper 
from over 765,000 tons of ore between 1901 and 1942. These figures imply an average 
recovered copper grade of approximately 3.6% over this 40 years period.   

The same report details production from the adjacent Horseshoe Mine, recently added to 
PGM’s exploration portfolio, of some 95,000 oz of silver at a grade of around 11oz/ton and 
around 1,400 tons of lead at a grade of approximately 16%, with additional gold, copper and 
zinc, between 1916 and 1928. 

Commenting that the “full width of the contact zone has not been systematically determined or 
explored” the authors of the USGS report state that “Although the deposits of the Empire mine 
have been extensively explored and mined and the developed reserves are small, the authors 
believe that the chances of finding additional ore are very good.” The report went on to 
highlight that “The full width of the contact zone has not been systematically determined or 
explored, nor has the full length of the copper bearing zone. It’s is [sic] that the possibilities for 
exploration on the 1600 level have not been exhausted.” 
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In April 1997, Staff Report 97-2 of the Idaho Geological Survey compiled partial economic data 
on the Empire mine from the records of the Idaho Mines Inspectorate which showed 
production of over 41,000 oz of gold 1.3moz of silver, almost 62mlbs (300,000t) of copper plus 
lead and zinc from the Empire Mine between 1902 and 1975, with significant lead (almost 
2,000t) and zinc (500t).  The Idaho report includes the following table showing historic 
production at the Empire Mine between 1913 and 1931: 

Figure 7 Historic mine production records 

Source: Idaho Geological Survey 

Although the exploration of the deeper level sulphide mineralisation is still at a very early 
stage, the extensive underground workings and historic records from a long period of mining 
provide considerable encouragement that additional opportunities may yet emerge. 

Data disclosed in the Competent Persons Report attached to the AIM Admission underlines the 
extensive post-closure exploration undertaken by a range of companies at the Empire property 
including at least 300 drill-holes totaling more than 19,000metres as summarised in the 
following table: 

Post- Closure Exploration History of The Empire Mine 

Year Company Holes metres 

1962 Cleveland Cliffs 9 Unknown 

1967 New Idria Mines 20 Unknown 

1969 Hile Exploration 58 Unknown 

1970 Capital Cable & Wire 14 Unknown 

1972 US Silver & Mining 42 Unknown 

1975 Exxon 10 Unknown 

1996-7 Cambior Mines 47 7,350 

2001 Sierra Mining & Engineering Mine Engineering Study 

2004 Trio Gold 10 700 

2006-7 Journey Resources 65 4,036† 

2011 Musgrove Minerals 24 4,348 

2017 Phoenix Global Mining 30 2,800 

Totals (incomplete)  329 19,234 
Source SRK International in AIM Admission Document June 2017 & SP Angel 
† From 37 holes    

Table 5 Exploration History of the Empire mine 
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Geology & Mineral Resources 
The Empire mine area consists of a total of 331.5 hectares comprising 21 patented claims and 
19 unpatented claims. The company recently extended its land holdings in the area through the 
acquisition of a further 228 hectares located to the north of the AP Pit and including the former 
Horseshoe mine which was mined during the early 1900s with production of copper and zinc 
reported as recently as 1979. 

The project is located within the Alder Creek Mining District of central Idaho to the east of the 
late Cretaceous age Idaho batholith and north of the Snake River Basalt Plain within the 
Cordilleran thrust belt on the northern edge of the Basin and Range structural province.   

The mineralised zone 
at the Empire mine 
consists of the contact 
zone between the 
Upper Mississippian 
age White Knob 
Limestone and the 
later Eocene aged 
granite intrusions of 
the Mackay Granite 
and Granite Porphyry. 

Contact 
metamorphism at the 
junction between the 
two rock types has 
formed a zone of exo- 
and endo-skarn 
polymetallic copper 
mineralisation which 
has been exploited in the historic mine workings and forms the target for the current  and 
various other post-closure exploration programmes. 

The initial focus has been on the oxide portion of the mineralisation which offers near surface 
potential to exploit readily treatable material through relatively low-cost heap-leaching to 
produce copper cathode on site.   

In November 2017, the company updated its mineral resource estimates for the oxide 
mineralisation based on drilling of 21 reverse-circulation and 7 diamond-drill holes completed 
following the company’s AIM Admission in June 2017. 

Empire Mine – Oxide Mineral Resource Estimate 
November 2017 

 Tonnes ‘000 Cu% Zn% Au g/t Ag g/t 

Measured 3.30 0.53 0.11 0.21 8.81 

Indicated 7.12 0.51 0.15 0.24 11.45 

Sub-Total 10.42 0.52 0.13 0.23 10.62 

Inferred 8.96 0.41 0.13 0.31 9.91 

Total 19.38 0.47 0.13 0.27 10.29 
Source: Company 

Table 6 Oxide resource estimate (Source: Company) 

The November 2017 resource update added more than 50% to the tonnage estimate published 
in the AIM Admission document and added more than 40% to the measured and indicated 
portion of the resource to 10.4mt at an average grade of 0.52% copper as detailed in Table 6. 

The underlying potential of deeper sulphide mineralisation, previously exploited in the historic 
mine and investigated by subsequent owners of the property, has been investigated to a limited 
extent by PGM which published the results of two scout drill holes in January 2018.  The drilling 
confirmed the presence of primary sulphide mineralisation and included  

Figure 8 Mine site surface geology 

Source Company/SRK (AIM Admission Document) 
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 A 10.7m wide intersection at an average grade of 0.42% copper, 0.74% zinc 0.03% 
tungsten and 12.6g/t silver from a downhole depth of 73.2m in hole KXD17-10. This also 
includes a 4.6m wide section from 213.5m depth with an average grade of 1.34% 
copper,0.82% zinc,0.01% tungsten, 27.5g/t silver and 0.72g/t gold as well as narrower 
intersections of 1.6m, from 227.2m averaging 0.85% copper, 0.43% zinc, 0.02% tungsten, 
25.5g/t silver and 0.23g/t gold, and a 1.5m wide intersection averaging 0.53% copper, 
0.14% zinc, 3.9g/t silver and 0.1g/t gold; and 

 A 1.6m wide intersection from a depth of 251.6m in hole KXD17-8 at an average grade of 
0.11% copper, 0.65% zinc, 63.8g/t silver and 0.02g/t gold. The hole contains a second 1.5m 
wide intersection from a depth of 259.3m at an average grade of 0.04% copper but with 
grades of 0.18% tungsten and 83.1g/t silver. 

The principal purpose of this drilling was to establish the geological structure beneath the old 
workings and to confirm the presence of the mineralised skarns at depth.  Once PGM gains 
access to the underground workings further opportunities for underground mapping, channel 
sampling and additional drilling will help to establish the scale of the remaining sulphide 
mineralisation. 

Mining & Processing Plan 

The Phase 1 oxide development aims to produce around 7,000tpa of heap leach copper in 2020 
using solvent extraction/electro-winning technology to produce copper cathode.   

The mining is based around the existing AP Pit which was worked between 1974 and 1977 
under, we presume, the management of Cambior Mines.  

The details of the mining and processing are currently the subject of feasibility work but at this 
stage, we assume that the mine will operate as a conventional “truck & shovel” operation 
mining around 2mtpa of 
ore at the 
measured/indicated 
resource grade of 0.52% 
copper and around 
2.7mtpa of waste at a life 
of mine waste:ore ratio of 
1.35:1. 

Much of the 
mineralisation appears to 
be localized on small 
fracture planes within the 
host rock and we consider 
that this characteristic is 
likely to be favourable to 
relatively high recovery 
rates in the context of coarse crushed heap leach operations.  On this basis, we assume that 
recovery rates around 70% are achievable. 

We note that recently published metallurgical test results by Asiamet Resources, which is in the 
feasibility stage of a copper leaching project for its BKM deposit in Kalimantan, was able to 
report copper recovery rates in the range 72-81% from column leach tests and that the 
company indicated that reducing the crushing size from 19mm to 12.5mm could improve 
recovery rates to the 80-85% range.  Our assumed 70% recovery rate for the PGM operation 
may therefore prove conservative. 

Figure 9 Head of historic overhead tramway 

Source SP Angel 
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Cobalt Exploration 
Phoenix Global Mining’s Bighorn and Redcastle exploration licences are located in the Idaho 
cobalt belt which extends over a 30 mile long northwest trending belt approximately 5m wide 
and includes a number of historic cobalt operations and a number of current cobalt exploration 
projects.   

The USGS Open File Report 
98-478 examined a total of 
633 mines and prospects in 
the Salmon National Forest 
including a number of copper 
cobalt prospects The report to 
commented that it had 
“Identified resources at five 
deposits located along the 
Blackbird copper-cobalt zone 
are estimated to be 707 
million pounds copper and 
160 million pounds cobalt.” 
We include a number of 
extracts from this report in 
Appendix 1 to illustrate the 
independently established 
cobalt potential of the region. 

Subsequent exploration, 
including by the USGS, of the 
Blackbird mine area in Lemhi 
County has led to the 
publication in 2017 of a feasibility study describing a measured and indicated mineral resource 
estimate of 3.44m tons at an average grade of 0.59% cobalt, 0.73% copper and the equivalent 
of 0.5g/t gold.   

The feasibility study describes a 12.5 year mine life producing a total of 35.4m lbs of cobalt and 
37.4m lbs of copper to generate an after-tax NPV(8.5%) of $113m and an IRR of 24.1%. 

Our research has also identified references to additional resource estimates (not necessarily 
compliant with current reporting standards) of 32m tons at grades of 0.52% copper and 0.06% 
cobalt at the Iron Creek Mine (currently US Cobalt Inc) and of 1m tons grading 4.5% copper and 
0.08% cobalt at the eCobalt Solutions Inc Blackpine mine. 

We have identified a number quoted companies with current exploration/development 
activities within the Idaho Cobalt Belt, underlining the interest in the area and highlighting the 
focus on the cobalt potential of the area. 

Cobalt Exploration & Development Projects in Idaho 

Company Project 

Cruz Cobalt Idaho Star 

eCobalt Solutions Idaho Cobalt Project & Black Pine Project 

ePower Metals Panther Creek 

Hybrid Minerals CAS Project 

International Cobalt Corpn Blackbird Creek & Formation North 

Longford Resources Colson Project 

US Cobalt Iron Creek Cobalt Project 

Table 7 Cobalt exploration projects in Idaho (Source: SP Angel) 

 

Figure 10 Deposits of the Idaho Cobalt Belt 

Source: Company 
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Appendix 1 

Extracts from USGS Open File Report 98-478 

“Mineral Appraisal of the Salmon National Forest, Idaho” 

Iron Creek Copper-Cobalt Deposit (Map Ref 273) 

Latitude Longitude Geology Development Sampling, Resources 

44⁰57’44’’N 114⁰06’54’’W In phyllite and quartzite of the Yellowjacket 
formation, is a system of four exhalative 
fissure veins striking N-40-5W and dipping 60 
to 90 NE; nearly parallel to the bedding. The 
system is 5,000 feet long, over 200 feet thick, 
and over 800 feet deep. The veins in the 
system contain quartz, chalcopyrite, pyrite, 
arsenopyrite, and secondary copper and 
cobalt minerals (Lowe 1988) 

The prospect was discovered in 1967 and by 
1972, 700 feet of underground excavation and 
2,000 feet of drilling had been done (Lowe 
1988; Centurion Gold Ltd, Annual Report, 
1988, p. 8). In 1968, 10 tons of ore were 
shipped to the Anaconda Smelter; further 
shipments were refused due to high alumina 
content. Thee three adits along Iron Creek 
road are open. 

Centurion Gold Ltd. (1988, p 8) reported 32 
million tons grading 0.52 percent copper and 
0.06 percent cobalt. A grab sample (SFC-009) 
taken during a USBM visit in 1994 contained 
0.413 percent copper and 0.241 percent 
cobalt. 

 

Big Horn Prospect (Map Ref 382) 

Latitude Longitude Geology Development Sampling, Resources 

45⁰02’41’’N 114⁰44’05’’W In metasedimentary rocks, intruded by 
granite, are fault and shear zones containing 
quartz veins. The veins are narrow and 
composed of quartz and calcite containing 
pyrite, limonite, hematite, and malachite 
(Cater and others, 1973, 9 264). Some veins 
trend NW and dip SW, others trend NE and dip 
SE. 

The Big Horn prospect is on Sammy Gulch 
above the Middle Fork Salmon River. Workings 
consist of six adits and numerous pits and 
trenches. The site was examined in conjuction 
with the USBM investigation of the mineral 
resources of the Idaho Primitive Area (Cater 
and others, 1973). 

During the USBM examination (Cater and 
others, 1973 p. 267), 22 samples were taken. 
They had as much as0.80 ounce gold per ton, 
0.50 ounce silver per ton and 0.18 percent 
copper. 
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Blackbird Mine (Map Ref 406) 

Latitude Longitude Geology Development Sampling, Resources 

45⁰07’00’’N 114⁰20’26’’W Within the Blackbiird structural block are at 
least five tabular and podiform exhalative 
stratabound mineralized zones. From south to 
north they are named Idaho, Dandy, Chicago, 
Brown Bear and Blacktail. The zones are 
associated with fractures in micaceous 
quartzite beds. The beds have a general strike 
of northeast to east-west and a dip of 45 N 
(Cole, 1956). The zones lie end to end and 
strike N 30 W and dip 70-75 NE. They have a 
combined length of at least 11,000 feet, an 
average thickness of 7 feet, and a vertical 
extent of 6,600 feet. They contain cobaltite, 
chalcopyrite, safflorite, pyrite, pyrrhotite, 
arsenopyrite, and their secondary products in 
a gangue of quartz, mica, calcite, tourmaline, 
epidote and apatite. The majority of the 
cobaltitite is associated with chalcopyrite. 
(Wells and others, 1948, p. 5). 

The Blackbird mine are is developed by a 
number of mine workings named Blackbird, 
Anaconda, Brown Bear, Bryan-Columbus, 
Calera, Chicago, Dandy, Dewey, High Five, 
Howe Sound Adit, Northfield, and Uncle Sam. 
The mine area is covered by 29 patented 
mining claims (Umpleby, 1913, p 69) 
encompassing about 830 acres. Workings and 
structures include the 10.3-acre Brown Bear 
open pit, more than 10 miles of underground 
workings, a partially dismantled mill and mine 
camp, and a $10 million water treatment 
facility built and operated by Noranda Mining 
Company. In 1995, four mining companies, 
previous and current owners of the Blackbird 
mine, agreed to amulti million-dollar pact with 
the state and federal government to clean up 
the mine (Wallace Miner, May 4 1995). 
Discovered between 1893 and 1900, ore was 
produced from both underground and surface 
workings intermittently between 1902 and 
1968. Vhay (1964a, p 70) and Bergendahl 
(1964, p 100) reported that 63 million pounds 
of copper and 14,000 ounces of gold have 
been recovered from the Blackbird mining 
district – mainly from the Blackbird mine. 
According to USBM Files, the Blackbird mine 
yielded 13,865,496 pounds of cobalt, 
53,450,171 pounds of copper, 24,136 ounces 
of gold, and 53,544 ounces of silver from 
283,741 short tons of ore between 1939 and 
1968. 

The mine area contains the largest known 
reserve of cobalt ore in the United States 
(Bilbrey, 1962, p 25; Wallace Miner, May 8, 
1986). Published reserves total about 6.5 
million tons grading 0.55 percent cobalt 
(35,782 tons) and 1.31 percent copper (85,225 
tons) (Bennett, 1977, p 42). The Blacbird ore is 
complex. It is difficult to produce both a clean 
cobalt concentrate and a clean copper 
concentrate because of the intimate 
association of the copper and cobalt minerals. 
A combination of tabling and flotation 
treatment yields a 90 percent recovery of the 
copper and 75-85 percent of the cobalt in 
separate marketable concentrates. 
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Blackpine Mine Area (Map Ref 436) 

Latitude Longitude Geology Development Sampling, Resources 

45⁰02’49’’N 114⁰12’08’’W The Blackpine mine is along the southeast 
extension of Blackbird cobalt-copper zone. The 
mine is underlain primarily by tightly folded 
phyllite, argillite, and quartztite beds. The beds 
strike N 20-80 W, and dip 42-71 NE and are 
transected by mafic dykes (Romischer and 
Prinz, 1959, p 6). Sedimentary-exhalative 
mineralized zones, composed of quartz, and 
copper- and cobalt-bearing minerals are along 
the beds (Gillerman and Bennett, 1994, p 411). 
There are at least two distinct zone types – 
zones that are predominantly copper bearing 
and zones that are predominantly cobalt 
bearing. The principal copper zone is reported 
by Shockey (1957, p 35) to contain chalcopyrite 
as the principal ore mineral. The chalcopyrite 
is in massive ore shoots extending irregularly 
for ove 500 feet. The shoots also contain 
chalcocite, bornite, malachite, azurite, 
glaucondot, pyrite and arsenopyrite. Nisbet 
and others (1994, p 18) reported that drilling 
intersected semi-massive chalcopyrite 
horizons as thick as 5.6 feet. A cobalt zone, 100 
to 140 feet northeast of the principal copper 
zone contains quartz, cobaltian arsenopyrite 
and small amounts of chalcopyrite and other 
copper minerals. The zone is as thick as 4 feet. 

The Blackpine mine area is the divide between 
Copper, Fawn, and Deep Creeks. The mine was 
discovered prior to 1904 and mined, by 
underground methods, between 1952 and 
1969. During the 1950’s, exploration and 
development was conduicted under 
DMEA/OME contract –Docket DMEA-2499, 
Contract Idm-E329. In 1952, 89 tons of ore 
yielded 24,200 pounds of copper. In the early 
1950’s, a flotation mill was constructed below 
the mine (Shockey 1957, p 30). USBM records 
list production of significant amounts of gold, 
silver and copper between 1955 and 1969. 
Formation Capital Corporation acquired the 
mine in 1993 and began exploration. The 
exploration included geophysical and 
geochemical surveys, trenching and the drilling 
of 45 holes totalling 15,000 feet (Gillerman and 
Bennet, 1994, p 411). Surface and 
underground workings, the mill and 
connecting roads and trails are scattered over 
a a four square mile area. The underground 
workings total at least 5,000 feet. The mine 
area is covered by three patented claims 
totalling about 61 acres – Cross Cut Copper, 
No.1 Fraction and Black Pine (MS 1700). 

The 1993-4 work conducted by Formation 
Capital Corporation shows that the 
mineralized zone, and possibly additional  
shoots, extends for more than 17,000 feet 
along strike. Their drilling intersected high 
grade material; a 7 foot thick zone assayed 
7.26 percent copper and 0.006 ounce gold per 
ton. According to Nisbet (Formation Capital 
personal communication, March 10, 1997) 
resources include 3 million tons containing 
0.5percent recoverable copper from oxide ore, 
1 million tons averaging 4.5 percent copper, 
0.08percent cobalt and 0.03 ounce gold per 
ton, and 400,000 tons grading 1 percent cobalt 
and 0.1 ounce gold per ton. 
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Disclaimer – Non-independent Investment Research 
 

 

This note is a marketing communication and comprises non-independent research. This means it has not been prepared in accordance 

with the legal requirements designed to promote the independence of investment research and is not subject to any prohibition on 

dealing ahead of its dissemination. 

MiFID:  Based on our analysis, we have concluded that this note may be received free of charge by any person subject to the new 

MiFID rules on research unbundling pursuant to the exemptions within Article 12(3) of the MiFID Delegated Directive and FCA COBS 

Rule 2.3A.19.  Further and fuller analysis may be viewed here http://www.spangel.co.uk/legal-and-regulatory-notices.html. 

 

This note has been issued by SP Angel Corporate Finance LLP (‘SPA’) in order to promote its investment services. Neither the 

information nor the opinions expressed herein constitutes, or is to be construed as, an offer or invitation or other solicitation or 

recommendation to buy or sell investments. The information contained herein is based on sources which we believe to be reliable, 

but we do not represent that it is wholly accurate or complete. SPA is not responsible for any errors or omissions or for the results 

obtained from the use of such information.  Where the subject of the research is a client company of SPA we will usually have shown 

a draft of the research (or parts of it) to the company prior to publication in order to check factual accuracy, soundness of assumptions 

etc. 

No reliance may be placed for any purpose whatsoever on the information, representations, estimates or opinions contained in this 

note, and no liability is accepted for any such information, representation, estimate or opinion. All opinions and estimates included in 

this report are subject to change without notice. This note is confidential and is being supplied to you solely for your information and 

may not be reproduced, redistributed or passed on, directly or indirectly, to any other person or published in whole or in part, for any 

purpose. 

In some cases, this research may have been sent to you by a party other than SPA, and if so, the contents may have been altered from 

the original, or comments may have been added, which may not be the opinions of SPA. In these cases SPA is not responsible for this 

amended research. 

The investments discussed in this report may not be suitable for all investors.  Investors should make their own investment decisions 

based upon their own financial objectives and financial resources and it should be noted that investment involves risk.  Past 

performance is not necessarily a guide to future performance and an investor may not get back the amount originally invested.  Where 

investment is made in currencies other than the currency of the investments, movements in exchange rates will have an effect on the 

value, either favourable or unfavourable. 

This note is intended only for distribution to Professional Clients and Eligible Counterparties as defined under the rules of the Financial 

Conduct Authority and is not directed at Retail Clients. 

Distribution of this note does not imply distribution of future notes covering the same issuers, companies or subject matter.  

SPA has put in place a number of measures to avoid or manage conflicts of interest with regard to the preparation and distribution of 

research.  These include (i) physical, virtual and procedural information barriers (ii) a prohibition on personal account dealing by 

analysts and (iii) measures to ensure that recipients and persons wishing to access the research receive/are able to access the research 

at the same time. 

You are advised that SPA and/or its partners and employees may have already acted upon the recommendations contained herein or 

made use of all information on which they are based. SPA is or may be providing, or has or may have provided within the previous 12 

months, significant advice or investment services in relation to some of the investments concerned or related investments. 

SP Angel Corporate Finance LLP is a company registered in England and Wales with company number OC317049 and its registered 

office is SP Angel Corporate Finance LLP, 35 – 39 Maddox Street, London W1S 5PP United Kingdom.  SP Angel Corporate Finance LLP 

is Authorised and Regulated by the Financial Conduct Authority whose address is 25 The North Colonnade, Canary Wharf, London E14 

5HS and is a Member of the London Stock Exchange plc. 

SP Angel Corporate Finance LLP definition of research ratings: 

Expected performance over 12 months:  Buy - Expected return of greater than +15%, Hold - Expected return from -15% to +15%, Sell 

- Expected return  

 

http://research.spangel.co.uk/_act/link.php?mId=AO9269123180889961386429966325026&tId=854840663
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