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1 Summary 

1.1 Project Overview 

Copper Fox Metals Inc. (Copper Fox) retained Moose Mountain Technical Services (MMTS) to prepare a 
National Instrument 43-101 (NI 43-101) Preliminary Economic Assessment Technical Report for the Van 
Dyke Copper Project όǘƘŜ άtǊƻƧŜŎǘέύ, Gila County, Arizona, U.S.A.  The reasons for updating the previous 
PEA are: 

1. changes in economic conditions, including a higher copper price, 

2. a substantial increase in the soluble copper content of the deposit due to re-assaying and re-

modelling of the deposit, 

3. a more robust geological model, 

4. revised soluble copper recovery estimates, and 

5. Re-evaluation of the underground mine development and recovery well scheduling. 

The updated resƻǳǊŎŜ ŜǎǘƛƳŀǘŜ ǘƛǘƭŜŘ άbL по-101 Technical Report and Updated Resource Estimate for the 
±ŀƴ 5ȅƪŜ /ƻǇǇŜǊ tǊƻƧŜŎǘέ ǇǳōƭƛǎƘŜŘ ƻƴ 4 May 2020, is used as the basis for Sections 4 through 14.  The 
remaining chapters of this report build upon the work supporting the previous PEA published by MMTS 
ƻƴ му 5ŜŎŜƳōŜǊ нлмрΣ ǘƛǘƭŜŘ άbL по-101 Preliminary Economic Assessment Technical Report for the Van 
5ȅƪŜ /ƻǇǇŜǊ tǊƻƧŜŎǘέΦ  
 
The Project has a long history of exploration, development and limited mining that dates to 1916. Copper 
Fox Metals Inc. (Copper Fox) and its wholly owned subsidiary Desert Fox Copper Inc. (Desert Fox) have 
been involved in exploration at the Van Dyke deposit intermittently since 2013. 
 
It is the intent of his Technical Report to provide the reader with a review of a potential project economics 
of this mine plan and recommendations for future work.  This report suggests a mine plan that utilizes 
underground access and in-situ copper recovery (ISCR) combined with traditional solvent extraction and 
electrowinning (SX-EW) to extract acid soluble copper (ASCu and CNSCu).  
 
The key economic results of the PEA are summarized in Table 1-1 below and compared to the 2015 PEA. 
All currency is in US dollars.  The results show a significant increase in mine life, copper production and 
economic indicators for the project. 
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Table 1-1 Summary and Comparison of Economic Parameters 
    Base Case 

Production and Cost Summary Units 2015 PEA 2020 PEA 

Life of Mine (LOM) years 11 17 

Copper Cathode Sold Million lbs. 456.9 1,101.0 

Copper Price $US/lb 3.00 3.15 

Gross Revenue M$US 1,370.0 3,468.3 

Royalties M$US 31.5 82.5 

Total Cash Costs  M$US 550.2 1,075.8 

Total Cash Costs ($/lb recovered copper) $US/lb copper 1.20 0.98 

C1 Cash Costs ($/lb recovered copper) * $US/lb copper 1.08 0.86 

Sustaining Costs ($/lb recovered copper) $US/lb copper 0.15 0.07 

All In sustaining cost (AISC)** $US/lb copper 1.36 1.14 

Initial Capital Costs (includes contingency) M$US 204.4 290.5 

Taxes M$US 110.9 321.0 

Cashflow Parameters and Outputs       

Discount Rate % 8.0% 7.5% 

Pre-tax Net Free Cash Flow - EBITDA M$US 453.1 1,757.3 

Pre-tax NPV M$US 213.1 798.6 

Pre-tax IRR % 0.4 48.4% 

Pre-tax Payback years 2.3 2.0 

Post-tax Net Free Cash Flow M$US 342.2 1,436.3 

Post-tax NPV M$US 149.5 644.7 

Post-tax IRR % 27.9% 43.4% 

Post-tax Payback years 2.9 2.1 

EBIDTA is a financial term showing earnings before deduction of interest, taxes, depreciation, and amortization 
* includes mining, processing, site services, G&A, transportation, and Royalty Costs 
** includes Total Cash Cost, Sustaining Capital, Royalties, Severance Taxes  

 lbs=pounds, M$US=million United States dollars. Numbers are rounded 
Note 1: AISC and C1 costs are non-GAAP financial measures which do not have standardized meanings prescribed by International 
Financial Reporting Standards (IFRS). These measures are meant to provide further information to investors and should not be 
considered in isolation or used as a substitute for other measures of performance prepared in accordance with IFRS.  
 

Copper production over the life of the mine is 1.1 billion pounds of copper.  The copper production in 
Years 2 through 12 is approximately 85Mlbs annually (106tpd) with ramp up and ramp down as illustrated 
in the plot of Figure 1-1. 
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Source: MMTS 

Figure 1-1 Annual and Cumulative Copper Production (Mlbs) 

1.1.1 Cashflow Results 

The economic analysis for the Base Case before taxes indicates an IRR of 48.4%, an NPV of US$798.6 
million, and a payback period of 2.0 years.  The economic analysis after taxes indicates an IRR of 43.4%, 
an NPV of US$644.7 million and a payback period of 2.1 years.  The Base Case Net Free Cash Flow after 
recovery of all operating capital and sustaining costs before tax is estimated to be US$1.757 billion and 
US$1.436 billion after tax. 
 
The cashflow on an annualized basis is shown in Figure 1-2 for the post-tax case. 
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Source: MMTS 

Figure 1-2 Projected Post-Tax Cash Flow 

1.1.2 Sensitivity Analyses 

Several sensitivity analyses have been run to determine the projects robustness.  The effect of discount 
Rate, Copper Price, metallurgical recovery, capital cost and operating costs have all been evaluated. 
 
The pre-tax and post-tax Net Present Value (NPV) for the Van Dyke ISCR project at various discount rates 
is summarized in the Table below with the 7.5% Base Case discount rate highlighted.  
 
Table 1-2 Net Present Value ς Sensitivity to Discount Rate 

Discount Rate NPV Pre-tax (M$US) NPV Post-tax (M$US) 

5.0%  $  1,031.0   $  835.6  

7.5% $   798.6  $   644.7  

8.0% $   759.9 $   612.4 

10.0% $   623.4 $   499.8 

12.0%  $   513.2   $   408.8  

 
The effect of an increase in copper price on the both the pre-tax and post-tax cashflow, NPV and IRR 
is summarized in the Table below. 
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Table 1-3 Project Economics Sensitivity to Copper Price 

  Copper Price ($US) 

Production Unit $US3.15 $US3.30 $US3.50 

Copper Cathode sold Millions of lbs. 1,101.0 1,101.0 1,101.0 

Gross Revenue M$US 3,468.3 3,633.5 3,853.7 

Royalties M$US 82.5 86.4 91.7 

Total Operating Costs M$US 1,075.8 1,075.8 1,075.8 

Initial capital M$US 268.3 268.3 268.3 

Sustaining capital M$US 75.1 75.1 75.1 

QT revenue split M$US 209.3 226.4 249.3 

Taxes M$US 321.0 350.4 389.7 

C1 Cost ($lb/recovered copper) $US/lb. 0.98 0.98 0.98 

AISC ($lb/recovered copper) $US/lb. 1.14 1.15 1.15 

Cashflow Parameters and Outputs Unit $US3.15 $US3.30 $US3.50 

Discount Rate % 7.5 7.5 7.5 

Pre-tax Net Free Cash Flow-EBITDA* M$US 1,757.3 1,901.4 2,093.5 

Pre-tax NPV M$US 798.6 870.9 966.7 

Pre-tax IRR M$US 48.4% 51.3% 55.1 

Post-tax Net Free Cash Flow M$US 1,436.3 1,551.0 1,703.8 

Post-tax NPV M$US 644.7 701.8 777.9 

Post-tax IRR M$US 43.4% 45.8% 49.1% 
*EBIDTA is a financial term showing earnings before deduction of interest, taxes, depreciation, and amortization charges. 
 

A sensitivity analysis has been conducted on the base case pre-tax NPV and IRR of the project for the 
following variables: Cu Price, Cu Recovery, Capital cost and Operating costs.  The plots below illustrate 
these sensitivities for the post-tax case.  The project NPV is most sensitive to copper prices and copper 
recovery and less sensitive to operating and capital costs as illustrated in Figure 1-3.  The IRR is sensitive 
to copper prices, recoveries and a decrease in capital costs as illustrated in Figure 1-4. 
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Figure 1-3 Post-Tax Project Sensitivities of NPV 
 

 
Figure 1-4 Post-Tax Project Sensitivities of IRR 
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1.2 Mineral Resource Estimate 

The Resource Estimate of the Van Dyke deposit with an effective date of January 9, 2020 is listed inTable 
1-4.  Mineral resources are estimated within both a 0.025% Recovered Cu grade shell and within a 
άǊŜŀǎƻƴŀōƭŜ ǇǊƻǎǇŜŎǘǎ ŦƻǊ ŜǾŜƴǘǳŀƭ ŜŎƻƴƻƳƛŎ ŜȄǘǊŀŎǘƛƻƴέ ǎƘŀǇŜ, which includes internal dilution or all 
άƳǳǎǘ ǘŀƪŜέ ƳŀǘŜǊƛŀƭ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǎƘŀǇŜΦ 
 
The mineral resources are estimated using criteria consistent with the CIM Definition Standards (2014) 
ŀƴŘ ǘƘŜ ά/La 9ǎǘƛƳŀǘƛƻƴ ƻŦ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ ŀƴŘ wŜǎŜǊǾŜǎ .Ŝǎǘ tǊŀŎǘƛŎŜ DǳƛŘŜƭƛƴŜǎέ όнлмфύΦ  
 
To account for 12.7Mlbs of Cu removed during historic mining operations, it has been assumed that all 
previous mining occurred in the Oxide Zone.  The tonnage has been reduced by the amount required to 
reduce the total resource by the mined amount, with the average grades remaining constant.  
 
Table 1-4 Resource Estimate for the Van Dyke Deposit, effective date January 9, 2020 

   Cu Metal (Mlbs) 

Class KTonnes (000) Rec Cu (%) TCu (%) 
ASCu 
(%) 

CNCu 
(%) 

Recovery 
(%) 

Soluble 
Cu 

Total Cu 

Indicated 97,637 0.24 0.33 0.23 0.04 90 517 717 

Inferred 168,026 0.19 0.27 0.17 0.04 90 699 1,007 

Notes: 
1. ¢ƘŜ άǊŜŀǎƻƴŀōƭŜ ǇǊƻǎǇŜŎǘǎ ŦƻǊ ŜǾŜƴǘǳŀƭ ŜŎƻƴƻƳƛŎ ŜȄǘǊŀŎǘƛƻƴέ ǎƘŀǇŜ Ƙŀǎ ōŜŜƴ ŎǊŜŀǘŜŘ ōŀǎŜŘ ƻƴ ŀ ŎƻǇǇŜǊ ǇǊƛŎŜ ƻŦ 

US$2.80/lb, employment of in-situ leach extraction methods, processing costs of US$0.60/lb copper, and all in 
operating and sustaining costs of $US 1.25/tonne, a recovery of 90% for total soluble copper and an average Specific 
Gravity of 2.6t/m3. 

2. Approximate drill-hole spacing is 80m for Indicated Mineral Resources 
3. The average dip of the deposit within the Indicated and Inferred Mineral Resource outlines is 20 degrees. Vertical 

thickness of the mineralized envelope ranges from 40m to over 200m. 
4. Numbers may not add due to rounding. 

 
The author is not aware of any environmental, permitting, legal, title, taxation, socio-economic, 
marketing, political, or other relevant factors that could materially affect the Mineral Resource estimate 
for the Van Dyke deposit that have not been accounted for in the reporting. 

1.3 Project Location, Description and Ownership 

The Van Dyke Copper Project is in the Globe-Miami mining district, Gila County, east-central Arizona, 
approximately 110 kilometers east of Phoenix.  The land survey coordinates for the Project include 
Sections 29, 30, and 33 of Township 1 North, Range 15 East, Gila and Salt River Baseline and Meridian 
(GSRBM) and Sections 25, 31, and 36 of Township 1 North, Range 14 East, GSRBM.  The Project is centered 
at 512000 E and 3695600 N (UTM; NAD27) within the administrative boundaries of, and well beneath, the 
town of Miami, Arizona.  
 
The Project consists of 26 patented parcels of mineral estate lands and 35 unpatented lode mining claims. 
The mineral estate lands cover a total area of 531.5 hectares (ha) and are 100%-owned by Desert Fox Van 
Dyke Co. (a wholly owned subsidiary of Copper Fox Metals Inc.).  The unpatented lode mining claims occur 
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immediately south of, and in part overly the mineral estate lands.  They cover 292.0ha of Federal Land 
administered by the Bureau of Land Management (BLM) and are also 100%-owned by Desert Fox Van 
Dyke Co.  

1.4 History 

In 1916, newly formed Van Dyke Copper Co. (VDCC) drilled its first hole (V-1) on the Van Dyke property, 
mineral estates that lay adjacent to those owned by Miami Copper Company and Inspiration Consolidated 
Copper Company.  In the spring of 1919, VDCC began to excavate the vertical Van Dyke shaft located near 
the first drillhole (Rice, 1921; Peterson, 1962).  By 1921, the shaft had reached a depth of 1,692 feet and 
had intersected mineralization like that cut by hole V-1 (Rice, 1921).  
 
Further development was suspended because of low copper prices, but by 1928, copper prices had 
recovered and VDCC resumed its exploration and development activities.  Underground drifts were 
developed on the main 1212, 1312 and 1412 Levels.  The first ore shipments were made in 1929 and 
continued through to 1931, when copper prices declined to uneconomic levels (Peterson, 1962).  The 
mine re-opened in 1943 as a National Defense project but closed again in June 1945. Metal production 
for the two periods of operation (1929-1931 and 1943-1945) totaled 11,851,700 pounds of copper 
(Peterson, 1962).  
 
In the early 1970s, Occidental optioned its interest in the property at different times to AMAX and to Utah 
International.  While the two companies conducted considerable amounts of drilling, both terminated 
their option agreements with Occidental.  By 1975, a total of 50 holes had been drilled throughout the 
project area, including many within the town of Miami, covering an area measuring approximately 1300m 
east-west by approximately 1000m north-south.  Mineralization encountered consisted primarily of the 
secondary copper minerals azurite, malachite and chrysocolla in tectonically fractured to brecciated Early 
Proterozoic Pinal Schist.  Drilling determined that the Van Dyke deposit is covered by from 186 - 627m of 
unmineralized Tertiary Gila Conglomerate.  
 
In 1976, Occidental initiated an in-situ leaching (ISL), or in-situ copper recovery (ISCR) pilot program in an 
area due west of the Van Dyke shaft.  The pilot program was completed in 1977 and confirmed that ISCR 
was suitable for extracting copper from the deposit.  
 
In 1986, Kocide Chemical Corporation (Kocide), negotiated a deal with VDCC to develop an ISCR and 
copper recovery operation in the area that Occidental had tested.  Approximately 4 million pounds of 
copper cement was produced in 1988-89 and in 1989-90 it abandoned its plans and the Van Dyke property 
lay dormant until 2012. 
 
In 2012, Bell Copper Corporation (Bell) entered into a purchase and sale agreement with Bennu 
Properties, LLC, Albert W. Fritz Jr. and Edith Spencer Fritz (Bennu-Fritz).  In July 2012, Copper Fox signed 
a purchase agreement with Bell to acquire 100% of its interest in the Van Dyke property.  
 
In 2014, Copper Fox completed six PQ diameter diamond drillholes with an aggregate length of 3,211.7m. 
The 2014 program also included 8 pressure leach tests, simulating in-situ conditions which allowed for an 
understanding of the copper recoveries/leach time/reagent consumption/deleterious elements in the 
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PLS.  Modeling of the deposit showed that the deposit is open to the south and southwest, where 
additional drilling was recommended (Bird and Lane, 2015).  
 
In 2015, Copper Fox completed a NI-43-млм ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ŜƴǘƛǘƭŜŘ άtǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘ 
¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ŦƻǊ ǘƘŜ ±ŀƴ 5ȅƪŜ /ƻǇǇŜǊ tǊƻƧŜŎǘέ ŘŀǘŜŘ bƻǾŜƳōŜǊ муΣ нлмр ǇǊŜǇŀǊŜŘ ǳƴŘŜr the 
direction of Moose Mountain Technical Services, Mr. Jim Gray, P.Eng., et al as Qualified Persons.  The PEA 
suggested that Van Dyke is a technically sound ISCR copper project, utilizing underground access and 
conventional SX-EW recovery methods with low cash costs, strong cash flow, a post-tax NPV of US $149.5 
million and IRR of 27.9%.  The PEA was based on $US 3.00/lb copper and included an Inferred Resource 
of 183 million tonnes containing 1.33 billion pounds of copper at an average total copper grade of 0.33%. 
Mine life was estimated to be 11 years with annual copper production of 60 million pounds in Years 1-6, 
declining thereafter. 

1.5 Geology, Mineralization and Deposit Characteristics  

The Van Dyke Copper Project is in the Basin and Range province of east-central Arizona, and centrally 
within the Globe quadrangle.  East-central Arizona, including the Globe-Miami district, has undergone 
considerable structural deformation that began in the Paleoproterozoic and persisted through to the 
Tertiary.  The Globe-Miami mining district is underlain by igneous, sedimentary, and metamorphic rocks 
of Precambrian, Paleozoic, Tertiary, and Quaternary age.  The oldest exposed rocks in the district are Early 
Proterozoic (1.6-1.7 Ga) turbidites and felsic volcanic rocks of the Pinal Schist that were metamorphosed 
to greenschist facies. Subsequently, the Late Proterozoic Apache Group, a relatively thin (~1km) 
succession of regionally extensive marine sedimentary rocks was deposited across the region. Paleozoic 
rocks in the district include Cambrian Troy Quartzite, Devonian Martin Limestone, Mississippian Escabrosa 
Limestone, and Pennsylvanian to Permian Naco Formation.  On the Van Dyke property, the post-Pinal 
Proterozoic strata and Paleozoic strata are absent; Pinal Schist is overlain directly by Tertiary Gila 
Conglomerate.  
 
Laramide ages, intrusions, ranging from granodiorite to diorite, granite, and granodiorite to quartz 
monzonite, were emplaced during several phases of igneous activity.  The most recent of these is the 
Schultz Granite, a composite pluton that was emplaced during the Paleocene (59 to 64 Ma).  It underlies 
the southern part of the district; its younger porphyritic phases are genetically and spatially related to the 
ŀǊŜŀΩǎ ǇƻǊǇƘȅǊȅ ŎƻǇǇŜǊ ŀƴŘ ǾŜƛƴ ŘŜǇƻǎƛǘǎΦ  
 
The Van Dyke copper deposit is located within the Miami-Inspiration trend of deposits that includes five 
principal orebodies; from west to east they are Live Oak, Thornton, Miami Caved, Copper Cities and Miami 
East.  The Van Dyke copper deposit lies to the east, and on the hangingwall side, of the Miami fault, a 
district-scale northerly-trending, east-dipping normal fault that developed during Tertiary extension.  East 
side down displacement on the Miami fault is estimated to be approximately 200-220m, placing the Van 
Dyke deposit at deeper levels than the adjacent Miami Caved deposit.  The entire Van Dyke copper deposit 
resides beneath a blanket of Gila Conglomerate and alluvium that ranges from 186 ς 627m in thickness. 
 
In 2019, Copper Fox re-analyzed 2,193 samples from 38 historical drillholes and updated the geological 
model for the Van Dyke deposit.  The updated model indicates that the pre-Gila Conglomerate geology of 
the Van Dyke is more complex than previously depicted due to a series of interpreted WNW trending 
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granite porphyry dikes of the Schultz intrusive.  The 2019 modelling recognized a number of faults, but 
these faults are not interpreted to dismember the Van Dyke deposit as was interpreted by Occidental.  As 
well the distribution of the secondary copper mineralization outlined in 2019 does not support 
hŎŎƛŘŜƴǘŀƭΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘǿƻ ƳƛƴŜǊŀƭƛȊŜŘ ǇŀƴŜƭǎ ǎŜǇŀǊŀǘŜŘ ōȅ ŀ ƭƻǿ ƎǊŀŘŜ ǘƻ non-mineralized zone. 
 
The Oxide zone consists primarily of malachite, azurite, chrysocolla, cuprite and native copper.  The 
secondary copper mineralization occurs in fractures, quartz veins and in tectonically fractured to 
brecciated Pinal Schist.  Beneath the Oxide zone there exists a weakly developed Supergene zone. It 
contains sparse malachite, azurite, chrysocolla and locally abundant chalcocite, and is transitional at depth 
into zones of low grade hypogene (chalcopyrite-molybdenite) mineralization, primarily in the central and 
western parts of the deposit.  

1.6 Deposit Type 

The principal type of mineral deposit found to-date on the Van Dyke property is that of an enriched 
secondary or supergene copper deposit that is genetically and spatially tied to the well-known and well-
developed porphyry copper systems located adjacent to the Project and the hypogene mineralization 
beneath it.  Malachite, azurite, chrysocolla and chalcocite comprise the majority of the copper-bearing 
minerals at Van Dyke.  They formed from the weathering and oxidization of primary copper and iron 
sulphides creating copper-laden solutions that migrated laterally and downward primarily along 
interconnected zones of fracturing and brecciation. 

1.7 2019 Sampling Program 

A 2019 resampling program of drill core chips, rejects, and pulps from 38 historic drillholes located within 
the Van Dyke deposit added 2,193 new analyses for Total Copper (TCu), Acid Soluble Copper (ASCu) and 
Cyanide Soluble Copper (CNCu).  This data, together with data ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ŎƻƳǇŀƴȅΩǎ нлмп ŘǊƛƭƭ 
program and other historic drillhole data, was used to remodel the deposit using a Total Soluble Copper 
(TSCu) cut-off grade of 0.025%.  This data, coupled with the use of a robust Quality Assurance/Quality 
Control program, adequately verified the historical data base.  Weighted average grades of the 
mineralized intervals are shown in Section 10.3. 

1.8 Analytical Methods 

Copper Fox used Skyline Assayers and Laboratories (Skyline) in Tucson, Arizona, for the analysis of all 
historic drill core chip, drill core reject, and drill core pulp samples collected from the 2019 resampling 
program except for check samples which were analyzed by Activation Laboratories Ltd. (Actlabs) in 
Ancastor, Ontario, Canada.  A comprehensive Quality Assurance/Quality Control (QA/QC) program was 
instituted to check for lab accuracy and precision.  Samples were analyzed for total copper, acid soluble 
copper, and cyanide soluble copper.   

1.9 Data Verification 

/ƻǇǇŜǊ CƻȄΩǎ нлмф ǎŀƳǇƭƛƴƎ ǇǊƻƎǊŀƳ ƻŦ ƘƛǎǘƻǊƛŎ ŘǊƛƭƭ core chip, reject and pulp samples was designed to 
provide a complete as possible modern data set to support the estimation of an updated resource 
estimate for the Van Dyke Copper Project.  
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Lane visited the site while the 2019 sampling and shipping program was actively underway and verifies 
that sampling procedures employed by Copper Fox personnel was consistent with modern best 
exploration management practices, including use of a comprehensive QA/QC program.   
 
Overall, the new data produced from the re-analysis of selected historical drill core and drill core pulps 
correlated strongly with the original values for total copper.  However, the new acid soluble copper values 
were consistently higher than the historical values.  The variances in the latter may be the result of 40 
years of oxidation that affected stored historic drill core and drill core pulps.  Also, modern acid soluble 
copper or sequential copper analytical methods, such as the use of a ferric-bearing leachate, may be more 
aggressive, and therefore extract more copper, than the techniques used four decades ago.  The re-
analysis of a selection of historical drill core and drill core pulps verify that earlier operators followed 
proper procedures and used adequate care to obtain reproducible results.  However, some historical 
reporting suggested that the copper contribution from chrysocolla was not fully represented in the 
analytical results. 
 
MMTS is of the opinion that the 2019 Copper Fox sampling program:  

1. generated analytical results that are suitable for use in resource estimation, 
2. where both historic data and 2019 data exist, data from 2019 will be used for resource estimation,  
3. through a rigorous QA/QC assessment of the data, verified that the remainder of the historical 

analytical results are suitable for use in resource estimation. 

1.10 Mining Method 

Trade-off studies (MMTS, 2015) indicate that it is more cost effective to install the in-situ wellfield from 
underground development rather than from surface.  The proposed access to the mineralized zone 
contemplates an access ramp from surface to the mineralized zone using mechanized equipment to allow 
development within the targeted production zone and installation of service and ventilation facilities.  
 
A total of 5,936m of underground development is planned over the LOM as described in Table 1-5. 
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Table 1-5 Van Dyke Underground Development Summary 

Excavation Type Qty Length (m) Dimensions Shape 
Total 

Length (m) 

Main Access Ramp to Portal 1 1,456  4.6m W x 4.6m H Arch (wall 3.1m) 1456  

Vents/ Access from Ramp to Van 
Dyke shaft 

2 15  3.6m W x 3.6 m H Flat 30  

North Decline 1 1,141  4.6m W x 4.6m H Arch (wall 3.1m) 1,141  

North Vent/Egress Decline 1 216  3.6m W x 3.6 m H Flat 216  

Vent/Egress Raise 1 401  3.0m dia Bore 401  

Galleries 10 74  6.1m W x 6.1m H Arch (wall 4.6m) 740  

Phase 1 Total Excavation 3,984  

South Decline 1 1,173  4.6m W x 4.6m H Arch (wall 3.1m) 1,173  

South Vent/Egress way 1 23  2.0 m x 2.0 m Flat 23  

Galleries 14 54  6.1m W x 6.1m H Arch (wall 4.6m) 756  

Phase 2 Total Excavation  1,952  

Combined Total Excavation  5,936  

 
All underground development will be completed using conventional drill and blast tunneling techniques 
by mining contractors.  Appropriate ground support will be completed as and if required.  The first phase 
of underground development is contemplated to be completed during pre-production phase, and includes 
the main access ramp, ventilation and access to the historic Van Dyke shaft, the north decline for access 
above the deposit, the galleries connecting to the decline in which the wells are to be installed, and the 
ventilation and egress decline connecting to the ventilation and egress raise at the end of the decline. 
Ventilation during access ramp and underground development will be provided by a fan located at the 
historic Van Dyke shaft.  Ventilation raises will serve as alternate egress route as required.  The second 
phase of development is contemplated to include the south decline, the galleries for well installation 
associated with the second phase, and the ventilation and egress way connecting to the ventilation and 
egress raise.   
 
The mine plan is estimated to produce roughly 190,000 LCM of waste rock that will be stored in a valley 
directly adjacent to the portal on land owned by Desert Fox. Funds have been allocated within the PEA to 
progressively reclaim the rock pile in accordance with permit requirements at the end of the mine life. 

1.11 In-situ Copper Recovery (ISCR) 

Copper Extraction and Acid Consumption: 
Historical operations and prior metallurgical testwork confirm that Van Dyke is suitable to use ISCR for 
extraction of copper.  An overall 76% Cu recovery (including Plant Efficiency of 95% and Pre-conditioning 
of the mineralized zone to ensure a high Sweep Efficiency) was used in the PEA.  Leaching is carried out 
using a weak (5gram/liter) solution of sulphuric acid over a five-year period.  Acid consumption is 
estimated to be approximately 1.5lb acid/lb copper produced based on the current testing and historical 
leach test results.  
 
No ŘŜƭŜǘŜǊƛƻǳǎ ŜƭŜƳŜƴǘǎ ƛƴ ǘƘŜ ǇǊŜƎƴŀƴǘ ƭŜŀŎƘ ǎƻƭǳǘƛƻƴ όάt[{έύ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŘǳǊƛƴƎ ǘƘŜ нлмп ǇǊŜǎǎǳǊŜ 
leach tests. 
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Underground Production Wells: 
The copper recovery circuit has been designed to establish a closed system related to fluid injection and 
recovery.  The well holes will be drilled in angled fan patterns from underground galleries and follow an 
approximate 5-spot pattern with four recovery wells surrounding a single injection well in a repeating 
pattern, with the average distance between injection and recovery wells designed to be 21m. 
 
The study incorporates permeability enhancement to induce additional fracturing around each drillhole 
to achieve desired leach solution saturation via injection holes and well flow rates of PLS from recovery 
holes.  The number of wells in the PEA is 1925 with ratio of recovery wells to injection wells slightly over 
1:1.  
 
Forecasted Copper Production: 

¢ƘŜ .ŀǎŜ /ŀǎŜ ŎƻƴǘŜƳǇƭŀǘŜǎ урaƭōǎκȅŜŀǊ όǎƛƳƛƭŀǊ ƛƴ ǎŎŀƭŜ ǘƻ ¢ŀǎŜƪƻΩǎ CƭƻǊŜƴŎŜ L{/w ǇǊƻƧŜŎǘύ ƻŦ DǊŀŘŜ ά!έ 
copper cathode production that includes an initial ramp up year (yr. 1) at 60% of production capacity and 
a three-year (yrs. 14-17) ramp down period with reduced annual production at the end of mine life.  Mine 
life is estimated to be 17 years. 
 
The Pregnant Leach Soluǘƛƻƴ όάt[{έύ ǊŜŎƻǾŜǊŜŘ ŦǊƻƳ ǘƘŜ ǿŜƭƭŦƛŜƭŘ ƛǎ ǇǳƳǇŜŘ ǘƻ ǘƘŜ t[{ ǊŜǘŜƴǘƛƻƴ ǇƻƴŘ ƻƴ 
ǎǳǊŦŀŎŜ ŀƴŘ ǘƘŜƴ ǘƻ ǘƘŜ {ƻƭǾŜƴǘ 9ȄǘǊŀŎǘƛƻƴ 9ƭŜŎǘǊƻǿƛƴƴƛƴƎ όά{·-9²έύ ŦŀŎƛƭƛǘƛŜǎ ŦƻǊ ŎƻǇǇŜǊ ǊŜŎƻǾŜǊȅΦ 
Reagents are added to the solution from the SX-EW plant to bring the solution to required operating 
concentrations and is then recycled back to the wellfield.  No deleterious elements in the PLS were 
identified during the pressure leach tests conducted by Copper Fox. 

1.12 Infrastructure 

The Van Dyke project is located within the town limits of Miami, Arizona.  Sewer, water, communications, 
and powerlines are currently present on the property.  The planned administration, maintenance, and 
warehouse facilities are located along Chisholm Avenue and the SX-EW facilities and truck scale are sited 
at the end of Nash Avenue to take advantage of local topography, accommodate environmental 
considerations, and ensure efficient operations.  The processing facilities include: 

¶ Solvent extraction plant, 

¶ Electrowinning tank house and tank farm for auxiliary vessels, 

¶ Solution pond to handle: PLS, raffinate, process water, emergency pond, 

¶ Water treatment plant, 

¶ Ancillary facilities including warehouse and maintenance shop, and 

¶ Administration offices. 

1.13 Cost Estimates 

1.13.1 Capital Costs: 

Initial Capital Costs, presented in the Table below, are defined as all costs incurred until commencement 
of copper production, including pre-production operating costs.  Capital Cost estimates are based on new 
construction costs and consists of direct and indirect cost factors.  Factored estimates are used for Codes 
A, D, E, and all indirect costs.  For Code B and Code C detailed estimates are used. 
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Table 1-6 Initial Capital Estimate Summary 

Initial Capital Estimate Summary 

WBS* Code Description Cost (US$ 000s) 

A General Site 11,440 

B ISCR Well Field 6,035 

C Underground Mining 49,676 

D Processing 62,225 

E Buildings and Facilities 9,750 

PP Pre-Production Operating Costs** 22,287 

Total Direct Costs 161,413 

X Indirect Costs 48,827 

Y Owner's Costs 23,913 

Total Indirect Costs 74,740 

Z Contingency (30% of Direct and Indirect)) 56,386 

Total Initial Capital Cost 290,539 

* Work Breakdown Structure (WBS) 
ϝϝLƴŘƛǊŜŎǘ /ƻǎǘǎΣ hǿƴŜǊΩǎ /ƻǎǘǎΣ ŀƴŘ Contingency are not applied to Initial Operating Costs. 

 
A contingency is included based on the expected level of accuracy and engineering definition used in a 
PEA.  The contingency covers undefined items of work within the scope of the project and is set at 30% of 
direct and indirect cost codes A, B, C, D, E, and X. 

1.13.2 Indirect Costs: 

Indirect Costs are calculated as a percentage of direct construction costs and capture charges that 
construction contractors might apply or include in their rates.  Factors used for estimating indirect costs 
are shown in Table 1-7 below.  
 
Table 1-7 Indirect Costs 

Indirect Categories and Factors 

Construction Indirects - % of Direct Costs 15% 

Spares - % of Processing Costs 5% 

Initial Fills - % of Processing Costs 0% 

Freight and Logistic - % of Direct Costs 5% 

Commissioning and Pre-operational Start-up Allowance 

EPCM - % of Direct Costs 10% 

Vendors Allowance 

Taxes and Duties 3% 

1.13.3 Sustaining Capital Costs: 

Sustaining Capital Costs are all capital expenditures incurred after commencement of copper production 
including additional or replacement equipment, additional underground development, and continuous 
well field expansion.  LOM Sustaining Capital Costs are outlined in the Table below. 
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Table 1-8 Sustaining Capital Costs 
Sustaining Capital Estimate Summary 

WBS Code Description COST ($US 000s) 

A General Site 0 

B ISCR Well Field 46,147 

C Underground Mining 23,903 

D Processing 5,420 

E Buildings and Facilities 0 

Total Sustaining Capital  75,470 

  US$ 0.07 /lb Cu 

1.13.4 Operating Costs: 

The estimated Total LOM Operating Costs and LOM Unit Costs required to produce a pound of copper are 
summarized in Table 1-9 below. 
 
Table 1-9 Total Operating Costs 

Operating Costs [ƻa /ƻǎǘ όлллΩǎύ LoM Unit Cost (US$/lb Cu) 

Drilling Cost           156,417               0.14  

Frac Cost            88,009               0.08  

Pump Costs            23,641               0.02  

Drill Electricity             5,106               0.00  

ISCR Well Field Acid Costs            82,579               0.08  

Wellfield Monitoring (KP)             7,540               0.01  

Pumping Electricity Costs           122,466               0.11  

Maintenance Costs           130,348               0.12  

Processing Costs           220,210               0.20  

G&A, Offsite Costs           187,179               0.17  

Water Treatment            33,150               0.03  

Reclamation and Closure Costs            19,184               0.02  

TOTAL OPEX         1,075,830               0.98  

* All numbers are rounded following Best Practice Principles.  

1.13.5 All-In Sustaining Costs: 

The all-in sustaining Cost includes all operating costs, royalties, severance taxes, and reclamation and 
closure costs and estimated to be US$1.14 per pound of copper produced as per the Table below. 
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Table 1-10 All in Sustaining Costs ς LOM  
Cost Category Unit Cost ($US/lb) 

Total Operating Costs 0.98 

Royalties  0.07 

Severance Tax 0.02 

Sustaining Capital Costs 0.07 

All in Sustaining Cost (AISC) 1.14 

1.14 Closure and Reclamation 

Closure and reclamation will be in accordance with the requirements set out in the State and Federal 
permits required to develop and operate the project and includes the following major activities: 

¶ Rinse the underground wellfield to restore groundwater quality within the mined area to levels 
specified in the project permits, 

¶ Decommission, sell, and remove all Buildings and other infrastructure, including the SX-EW plant 

¶ Reshape the earth structures and disturbed areas to achieve long term stability and protection 
against erosion, 

¶ Reshape the waste rock dump and construct vegetative cover, 

¶ Treat the excess water, including wellfield rinse water, for two years following the cessation of 
commercial operations, 

¶ Decommission the water management structures, and 

¶ Decommission the water treatment plant. 
 
The estimated Reclamation and Closure costs are summarized in the Table below. 
 
Table 1-11 Estimated Reclamation and Closure Costs 

Reclamation and Closure Cost (US$ 000's) 

Well Field Decommissioning  $4,434 

Infrastructure Decommissioning  $4,043 

SX-EW Decommissioning $3,180 

Water Treatment Plant Decommissioning $4,054 

Total Reclamation and Closure Costs $15,711 

1.15 Economic Analysis Summary 

The economic analysis has been performed using a base case copper price of US$3.15/lb, like long term 
copper prices used for recently published NI 43-101 reports.  Additional input parameters include a three-
year pre-production period, a 17-year mine life and five post-production years for reclamation/closure 
and monitoring.  The economic analysis includes allowances for capital, operating, sustaining, royalties, 
reclamation, and closure costs.  The post-tax cashflow also considers city, county, state, and federal taxes. 
No price inflation or escalation factors have been accounted for. 
 
Economic Analysis for the Van Dyke Copper project is based upon the following inputs: 

¶ A LOM Copper price of $3.15/lb Cu as recommended by Desert Fox.  

¶ No inflation or escalation applied to revenues or costs. 
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¶ A Capital Cost Estimates prepared by MMTS. Factored estimate including Indirect Costs, EPCM, 
hǿƴŜǊΩǎ /ƻǎǘǎ ŀƴŘ /ƻƴǘƛƴƎŜƴŎȅΦ  

¶ Capital Costs also include a 3% tax factor for the Arizona Privilege tax. 

¶ Mine Production Schedule and Operating Costs prepared by MMTS, based on copper production 
rate, and factored $/lb Cu operating costs. 

¶ Water treatment capital and operating cost estimate prepared by Knight-Piésold 

¶ Results are based on 100% ownership (except in the Quiet Title Area) and an NSR royalty of 2.5% 

¶ Revenue split based in the Quiet Title (QT) Area of 62.5% Desert Fox, 37.5% QT. 

¶ Capital costs to be funded with 100% equity (no financing costs are included). 

¶ Taxes have been calculated by R&A CPAs of Tucson Arizona.  

¶ Property taxes are not included in this study. 
 
The pre-tax and post-ǘŀȄ bŜǘ tǊŜǎŜƴǘ ±ŀƭǳŜ όάbt±έύ ŦƻǊ ǘƘŜ ±ŀƴ 5ȅƪŜ ISCR project at various discount rates 
is shown below.  The 7.5% discount rate has been chosen as the Base Case for the project as this is in line 
with other Arizona based ISCR projects (Florence, 2017).  The economic analysis includes recovery of 
capital, operating and sustaining costs, county, state and federal taxes and royalties.  Input parameters 
include three-year pre-production period, long-term copper price of $US3.15/lb, 17-year mine life and 
five years for reclamation/closure and monitoring.  Corporate income taxes are assumed to be 21.0% 
federal and 4.9% state. 
 
The economic analysis for the Base Case before taxes indicates an IRR of 48.4%, an NPV of US$798.6 
million, and a payback period of 2.0 years.  The economic analysis post-taxes indicate an IRR of 43.4%, an 
NPV of US$644.7 million and a payback period of 2.1 years.  The Base Case Net Free Cash Flow after 
recovery of all operating capital and sustaining costs before tax is estimated to be US$1.757 billion and 
US$1.436 billion after tax as summarized in Table 1-1. 

1.16 Interpretations and Conclusions 

¢ƘŜ ±ŀƴ 5ȅƪŜ /ƻǇǇŜǊ tǊƻƧŜŎǘ Ƙƻǎǘǎ ŀ ŎƻǇǇŜǊ ŘŜǇƻǎƛǘ ƻŦ ǎƛƎƴƛŦƛŎŀƴŎŜ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƭƛŦƛŎ aƛŀƳƛπLƴǎǇƛǊŀǘƛƻƴ 
trend of porphyry copper and related deposits.  The Van Dyke Copper Project has been the subject of 
limited historic underground development, widespread surface exploration drilling and localized in-situ 
leaching.  This PEA has indicated that, based on industry standards, the project is technically sound and 
has positive economics.  Therefore, it is concluded that the project should proceed to include additional 
infill Drilling, Permitting, and a Pilot Test.  

1.16.1 Geology and Mineralization  

Re-assaying undertaken in 2019 as well as re-assessment of the metallurgy contributed to an updated 
Resource Estimate with an effective date of January 9, 2020.  The updated resource has been used to 
update the Preliminary Economic Assessments as the subject of this report, with positive results. 

1.16.2 Drilling and Analytical Data Collection 

This Technical Report was prepared by MMTS who, in the preparation of the report, reviewed historical 
geological data and laboratory results to develop an understanding of the Project.  In 2019, a 
comprehensive re-sampling program of drill core chips, rejects, and pulps from 36 historic drillholes added 
2193 new analyses for Total Copper (TCu), Acid Soluble Copper (ASCu) and Cyanide Soluble Copper 
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(CNCu).  This data, coupled with the use of a robust QA/QC program, adequately verified the historical 
data base.  
 
The results of the work are believed to adequately characterize the deposit at an early stage in its 
assessment, but the geometry, length, width, depth, and continuity of the mineralized body may change 
with additional exploration.  

1.16.3 Metallurgical Testwork 

Metallurgical testwork has been minimal within the Cu grades within the Project Area.  The metallurgical 
recoveries are determined to be adequate for this stage of study. 

1.16.4 Mine Plan 

The mine plan including underground development, waste rock storage and well layout design is 
reasonable with the projected schedule, capital and operating costs developed for the project based on 
similar projects and scaled factors.  The mine plan and input parameters are considered adequate for 
cashflow analysis and financial used for the PEA.  

1.16.5 Recovery Plant 

The proposed SX-EW processing facilities is a well proven technology and common throughout the region. 
It is expected that there will be no significant challenges associated with either equipment supplies and 
maintenance or local personnel who are experienced with the recovery facilities.  
 
Estimated flowrates will require flexibility in operation of the recovery plant to best match the grade and 
flowrates of the pregnant solution that is fed.  

1.17 Project Risks 

1.17.1 Operational Risk 

The business of mineral exploration, development and production by their nature contain significant 
operational risks.  The business depends upon, amongst other things, successful prospecting programs, 
and competent management. Profitability and asset values can be affected by unforeseen technical issues 
and operational circumstances. 

1.17.2 Environmental Risks  

Environmental permits have not yet been acquired for the Project.  However, the Aquifer Protection 
Permit for the nearby Florence ISCR project has been obtained and have not been appealed with 
commercial production at Florence to commence. 
 
The Van Dyke Copper Project, and the town of Miami, are encompassed to the west and north by large 
mining developments including pits, leach pads, dumps, and other mining infrastructure.  The Project itself 
has been the subject of underground development and in-situ leaching in the northwest corner of the 
Project, and widespread surface exploration drilling.  The infrastructure remaining from those activities, 
all of which occurred prior to 1990, includes access roads, equipment laydown areas, drill sites and steel 
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drillhole collars, a copper cementation plant and ancillary facilities, and the Van Dyke Shaft.  Most of the 
historic drill sites occur within the town of Miami and many are encumbered by town infrastructure.   

1.17.3 Political and Economic Risk 

Factors such as political and industrial disruption, currency fluctuations and interest rates could have an 
impact on future operations; these risks are beyond the control of the company. 

1.18 Project Opportunities 

1.18.1 Modelling Opportunities 

The resource model has opportunities to be updated based on exploration and infill drilling to both 
increase the potential size of the deposit and upgrade the resource classification from Inferred to 
Indicated. 

1.18.2 Metallurgical Opportunities 

Additional testing, particularly over the range of soluble Cu grades applicable to the deposit could provide 
additional support for increased metallurgical recovery. 

1.18.3 Mine Plan Opportunities 

Underground support requirements have been designed assuming conservative geotechnical parameters. 
Geotechnical studies of the Pinal Schist at depth and the Gila Conglomerate could reduce support 
requirements and cost.  Additional drilling studies and in-situ test results could help optimization the well 
layout plan to increase efficiency and reduce costs. 

1.18.4 Process Plant Opportunities 

The current estimated production schedule does introduce variability within the SX-EW system 
due to the flowrates and grades throughout the life of the mine.  The opportunity exists to 
optimize the process plant based on a further refined production schedule in terms of flow and 
grade.  

1.19 Recommendations 

This PEA has shown the Van Dyke deposit to be a technically sound potential in-situ leach copper recovery 
(ISCR) operation with positive economic indicators.  Therefore, it is recommended to advance the project 
to higher levels of study, to eventually support a production decision and financing.  The initial steps 
toward completion of a tǊŜƭƛƳƛƴŀǊȅ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ όάPFSέύ is exploration drilling which would include 
hydrogeologic and geotechnical studies as well as metallurgical sampling.  It is recommended for Desert 
Fox to concurrently obtain the Pilot Test permits, with a Pilot Test undertaken once the permits are 
received. 
 
The components of the data collection necessary for a PFS and their estimated costs are summarized in 
the Table below. 
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Table 1-12 Budget Estimates for Future Studies 
Study Component Budget Estimate ($US 000) 

Exploration Drilling 1,500 

Geology, QAQC, Resource Model 100 

Metallurgic Testing 400 

Hydrogeologic Drilling 1,500 

Water Management  230 

Pilot Testing 9,000 

Pilot Test Permitting 1,000 

Geotechnical Testing  250 

Infrastructure Studies and Costing 200 

Process Design 100 

Environmental & Socio-economic 400 

Reporting 600 

Total 15,540 

1.19.1 Recommendation for Exploration Drilling 

Future drill programs should utilize robust QA/QC procedures like those implemented in 2014 and used 
in 2019.  The use of drillhole logs that allow for detailed geological descriptions is encouraged, as is the 
collection of geotechnical data and metallurgical samples.  
 
The recommended exploration program includes the following elements:  

1. Diamond Drilling & Analysis: an 8-hole, 4500-metre program is recommended to test the possible 
extension of the deposit westwards towards the property boundary and to the southwest and to 
collect core for metallurgical test work. 

2. Down-Hole Geophysics (acoustic televiewer) 
3. Metallurgical test work: 6-8 pressure leach tests on whole core from select areas of the deposit 
4. Hydrogeology: Installation of piezometers to measure water levels 

 

The recommended program has an estimated cost of $1.86 million as summarized below.  Cost for 
metallurgy, hydrology and geotechnical drilling and studies are detailed in their respective sub-sections 
below (Table 1-13). 
 
Table 1-13 Summary of Exploration Drilling Expenditures 

Item Estimated Cost ($CDN) 

Drilling  $1,500,000 

Assaying  $30,000 

Geological Labour $125,000 

Accommodation & Meals $80,000 

Field Supplies $25,000 

Transportation & Travel $45,000 

Community Relations $20,000 

Permitting & Legal $15,000 

Data Compilation & Reporting $20,000 

Total $1,860,000 
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1.19.2 Recommended Pilot Test 

It is recommended that a Pilot Test ƻŦ ŀ рπǎǇƻǘ ISCR injection and recovery well system be set up in an 
area of the deposit east of the historic underground workings and previous ISCR development.  The 
estimated cost for this Pilot Test ƛǎ ϷтΦлa π ϷуΦрaΣ ǿƛǘƘ Ŏƻǎǘǎ ŀǎ ǎǳƳƳŀǊƛȊŜŘ ƛƴ Table 1-14.  
 
Table 1-14 Summary of Pilot Test Costs 

Item Quantity Cost 

Pilot Test Wells 8 $ 3,500,000 

Hydraulic Test Wells  3 $ 800,000 

Monitoring Wells  5 $ 300,000 

Hydrofracture Tests  8 $ 2,000,000 

Tracer Tests 1  1 $ 500,000 

Sub Total  na $ 7,100,000 

Contingency 20%   $ 1,416,000 

Total  $ 8,496,000 

 

There are two main permits needed to support the Pilot Test: Arizona Protection Permit (issued by the 
Arizona Department of Environmental Quality) and the Underground Injection Control Permit for Class III 
Wells (issued by the US Environmental Protection Agency).  It is anticipated to take about a year to develop 
the applications and collect the necessary environmental data and it would take 6 months to one year to 
go through the review process.  Permitting for the pilot program is estimated to cost $1M as summarized 
in Table 1-15. 
 
Table 1-15 Summary of Pilot Permitting Costs 

Item Cost 

Baseline Water Quality $  120,000 

Aquifer $  310,000 

Underground Injection control permit ς Class III well $  370,000 

Application Review Process $  200,000 

Total Cost $ 1,000,000 

1.19.3 Metallurgical Testing and Costs 

Additional testing of metallurgical samples collected during the proposed drill program is expected to cost 
$400,000 (as per Table 1-13). 

1.19.4 Recommended Geotechnical Data Collection 

Future work should include a trade-off study that compares the cost of underground development that 
crosses the Gila Conglomerate and Pinal Schist transition zone and includes operation in galleries directly 
above the deposit to savings in well field development resulting from shorter wells.  
 
Additional geotechnical work and analysis recommended is estimated to cost $200,000 and includes:  

¶ Geotechnical data collection during drilling to define RQD, RMR, to better define major fault 

locations and ATV to better define joint set orientations. 
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¶ Laboratory strength and index testing on samples recovered from the drill program, including: 

Unconfined Compressive Strength Point Load and potentially Atterberg Limits on the clay 

material. 

¶ Review of the ground support requirements based on a review of existing mining experience in 

the area, as well as the updated information from drilling, from testing and from the Pilot Test. 

¶ Better definition of the corrosion protection requirements for the ground support. 

¶ Report and analysis. 

1.19.5 Recommended Water Management Studies 

Additional water management work is expected to cost $200,000 and includes the following goals: 

¶ Characterize the hydrometeorology of the site. 

¶ Characterize the expected effluent water quality for the sources of surplus water on the site. 

¶ Confirm the period over which the resource blocks need to be rinsed in closure and what the 

¶ flow rates are expected to be. 

¶ Define the water quality targets for discharge. 

1.19.6 Recommended Underground Design 

The following recommendation are made to help improve the underground design: 

¶ Several geotechnical holes should be drilled along the alignment of the access decline and the 

two ramps (north and south ramps) so that rock qualities can be determined, and more detailed 

ground support regimes can be forecast. 

¶ Trade-off studies should be carried out to see if using a contractor for life of mine development, 

rehabilitation of mine workings, life of mine supervision of drilling crews is the most cost-

effective approach to developing and operating the mine. 

1.19.7 Recommended Process Design Studies 

Additional optimization needs to be completed regarding the processing equipment operations to address 
future variability within the PLS flowrate and concentration throughout the life of the mine.  It is estimated 
this study would cost between US$40,000-US$70,000. 

Currently there is no geotechnical information at the proposed process plant site or surface infrastructure. 
In the next phase a small geotechnical program should be performed to determine both the surface and 
subsurface conditions at the proposed plant site, surface infrastructure and borrow sources.  The program 
should consist of reviewing any geotechnical and geology information in the area, perform surface 
mapping and small geotechnical test pit, borehole and laboratory campaign in the process plant and 
infrastructure along with a small geochemical program to understand both geotechnical and geochemical 
conditions to develop these facilities.  It is estimated this geotechnical program would cost $100,000 to 
complete.  

This area has a long history of mining and should have a significant amount of meteorological data to 
develop hydrological and hydraulic characteristics around the process plant and surface infrastructure. 
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This can be utilized to develop the climate and hydrology condition around the surface facilities to develop 
surface water management for the site for the next phase.   

1.20 Risks and Opportunities 

General risks to the forward-looking information include: 
¶ changes to costs of production from what is assumed 
¶ unrecognized environmental risks 
¶ unanticipated reclamation expenses 
¶ unexpected variations in quantity of mineralized material, grade, or recovery rates 
¶ geotechnical or hydrogeological considerations during mining being different from what 

was assumed 
¶ failure of mining methods to operate as anticipated 
¶ failure of plant, equipment, or processes to operate as anticipated 
¶ changes to assumptions as to the availability of electrical power, and the power rates used 

in the operating cost estimates and financial analysis 
¶ ability to maintain the social licence to operate 
¶ accidents, labour disputes, and other risks of the mining industry 
¶ changes to interest rates 
¶ changes to tax rates 

 
The mine plan is partly based on inferred mineral resources that are considered too speculative 
geologically to have the economic considerations applied to them that would enable them to be 
categorized as mineral reserves, and there is no certainty that the PEA based on these mineral resources 
will be realized.  Mineral resources that are not mineral reserves do not have demonstrated economic 
viability. 

1.20.1 Geology & Resource Modelling Risks 

Risks to the resource estimate include changes to the geologic model, and the following factors which 
could affect the resource estimate: 

¶ continuity of mineralization 
¶ historic underground openings location 

1.20.2 Mining Risks 

Risks to the PEA include changes to the following factors and assumptions:  
¶ metal prices 
¶ interpretations of mineralization geometry and continuity in mineralized zones 
¶ geotechnical and hydrogeological assumptions 
¶ ability of the mining operation to meet the annual production rate and anticipated grade 

control standards 
¶ operating cost assumptions 
¶ mine operation and ISCR recoveries 
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1.20.3 Environmental Risks 

Better definition of hydrometric, hydrological, and geochemical conditions is needed before the project 
can continue with the environmental assessment process.  

1.20.4 Block Modelling Opportunities 

Infill drilling could upgrade the classification from inferred resources to provide additional measured and 
indicated resources.  Continued structural and geologic modelling will increase both the extent and the 
confidence in the resource modelling. 

1.20.5 Recovery Methods & Metallurgical Testing Opportunities 

Additional testing of metallurgical samples provides an opportunity to improve recoveries. 

1.20.6 Mining Opportunities 

With detailed metallurgical testwork information, the mining sequence could be optimized to higher initial 
cashflow. There is potential for improved underground support and stability requirements when 
additional geotechnical data such as waste rock strength are available from drill testing.  
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2 Introduction 
Desert Fox Van Dyke Co. (Desert Fox) retained Moose Mountain Technical Services (MMTS) to prepare a 
National Instrument 43-101 (NI 43-101) compliant Preliminary Economic Assessment Technical Report for 
the Van Dyke Copper Project, Gila County, Arizona, U.S.A.  
 
The NI43-101 responsibilities of each engineering consulting firm are as follows: 

¶ MMTS to manage the NI 43-101 as well as to provide the geology, QA/QC, resource, metallurgy, 

and mining sections. 

¶ Ausenco provided the Process design. 

¶ Piteau provided input to the well design and layout. 

¶ Knight-Piésold provided geotechnical analyses, hydrology, and environmental permitting input. 

2.1 Terms of Reference 

The purpose of this Technical Report is to provide an NI 43-101 Preliminary Economic Assessment (PEA) 
for the Van Dyke Copper Project based on an updated Resource estimate, updated economic conditions 
and costs, and a review of preliminary hydrologic, metallurgic, and geotechnical studies.  The PEA provides 
an in-situ leach mine plan and cash flow analysis for the project.  The information presented herein forms 
the basis for ongoing advanced studies, which will include additional drilling, metallurgic, hydrologic, and 
economic analyses to optimize future development of the Van Dyke Copper Project. 
 
This Technical Report was prepared using industry accepted Canadian Institute of Mining, Metallurgy and 
tŜǘǊƻƭŜǳƳ ό/Laύ ά.Ŝǎǘ tǊŀŎǘƛŎŜǎ ŀƴŘ wŜǇƻǊǘƛƴƎ DǳƛŘŜƭƛƴŜǎέ ŦƻǊ ŘƛǎŎƭƻǎƛƴƎ ƳƛƴŜǊŀƭ ŜȄǇƭƻǊŀǘƛƻƴ information; 
the Canadian Securities Administers revised regulations in NI 43-101 (Standards of Disclosure for Mineral 
Projects, June 24, 2011); Companion Policy 43-101CP and Form 43-101F1; and the updated CIM Definition 
Standards for Mineral Resources and Mineral Reserves (November 2019).     

2.2 Qualified Persons 

This report was prepared by the following qualified persons (QPs): 

¶ Bob Lane, P.Geo, MMTS 

¶ Sue Bird, P.Eng., Principal, MMTS 

¶ Tracey Meintjes, P.Eng., MMTS 

¶ Jim Norine, P.E., Ausenco 

A summary of the sections for which each qualified person is responsible, and the date of their most 
recent site visit is provided in Table 2-1.  All QPs are independent of Desert Fox. 
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Table 2-1 Table of Responsibilities 

Qualified Person Date Site Visit Report Sections 

Bob Lane, P.Geo, MMTS 
November 26, 2013 

May 24-25, 2019 
1.3 through 1.9, 1.16.1, 1.16.2, 1.19.1, 2 through 
12, 19, 23, 24, 25.2, 25.3, & 26.1 

Sue Bird, P.Eng., Principal, 
MMTS 

April 12, 2014 

1.1, 1.2, 1.10 through 1.15, 1.16.4, 1.17, 1.18.1, 
1.18.3, 1.19.2, 1.19.4, 1.19.6, 1.20.1 through 
1.20.4, 1.20.6, 14, 15, 16, 18, 20, 21, 22, 25.1, 
25.5, 25.7, 25.8.1, 25.8.3, 26.2, 26.4, 26.5, 26.6, & 
27 

Tracey Meintjes, P.Eng., 
MMTS 

No site visit 
1.16.3, 1.18.2, 1.19.3, 1.26, 13, 25.4, 25.8.2, & 
26.3 

Jim Norine, P.E., Ausenco No site visit 
1.10, 1.16.5, 1.18.4, 1.19.7, 1.20.5, 1.25, 17, 25.6, 
25.8.4, & 26.7 

2.3 Sources of Information  

This report is based on historical information and data compiled by Desert Fox including unpublished 
paper and electronic copies of reports, technical memos and correspondence, geologic maps, drill logs 
and cross-sections, analytical results from re-sampling of stored historic drill core and drill core pulps in 
2014 and 2019, analytical results from diamond drilling completed in 2014, and publicly available reports 
and documents.  The minable resource and cash flow is based on both factored and detailed cost 
estimates, with the overall metal recovery based on metallurgic studies by SGS, environmental studies by 
Greenwood Environmental and Knight Piésold, and geotechnical and hydrogeologic studies by Knight 
Piésold, and ISCR with permeability enhancement by Piteau Associates. 
 
All sources of data referenced in the text are listed alphabetically in Section 27 of this report. 

2.4 Site Visits and Scope of Personal Inspections 

Robert A. (Bob) Lane, P.Geo., visited the Project on four occasions commencing on November 26, 2013, 
up to and including May 24-25, 2019.  aǊΦ [ŀƴŜΩǎ нлмп Ǿƛǎƛǘǎ ǘƻ ǘƘŜ ǎƛǘŜ ŎƻƛƴŎƛŘŜŘ ǿƛǘƘ 5ŜǎŜǊǘ CƻȄΩǎ нлмп 
Phase 1 drilling program and included an inspection of the core logging and core processing station, stops 
at two of the in-progress drillholes, examination of core from three of the completed 2014 drillholes, 
review of drill core handling procedures, drill core Chain-of-Custody procedures, and QA/QC 
methodologies.  Mr. Lane also completed a tour of the site including stops at the historic Van Dyke Shaft, 
the former Kocide Chemical copper recovery plant, several pertinent outcrops, and a number of historic 
drillhole collar locations.  Mr. Lane examined core from four holes drilled in the 1970s by Occidental 
Minerals Corporation, the drillholes completed by Desert Fox in 2014 and the cataloging of sample pulps 
that remained in storage from the Occidental period of drilling.  The May 24-25, 2019, visit included an 
inspection of the company offices and core and sample storage facilities, review of core sampling 
procedures, sample Chain of Custody procedures and QA/QC methodologies.  
 
Sue Bird, P.Eng., visited the Project on April 12, 2014 and examined the overall site geology, rock types, 
drillhole collars, shaft), core, and pulps through a tour by the site geologists.  
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2.5 Definitions and Units of Measurement 

The units of measure and frequently used abbreviations used in this report are shown in Table 2-2 and 
Table 2-3 respectively.  All currency quoted in this report refers to US dollars unless otherwise noted.  All 
distances and linear measurements are provided in metres and kilometres unless otherwise noted.   
 
Table 2-2 Glossary 

Term Definition 

Acid Soluble 
The portion of the mineralization which can be extracted from the rock using 
sulphuric acid 

Assay Analysis of a rock or soil sample metal content  

Composite Assay data weight-average over a larger, standardized length 

Cut-off grade 
The grade value of mineralization at which the deposit can be considered 
economic, or in the case of Inferred material to be considered probable for 
eventual extraction 

Dip 
The angle in degrees from horizontal that the surface is inclined perpendicular 
to strike 

Domain 
A segregation of the deposit into volumes which are interpreted to contain 
similar geologic characteristics  

Fault A structure within the earth displaying movement along the discontinuity 

Grade 
The concentration of metal within the assay, composite, or block expressed 
in %, ppm or ppb 

Kriging Interpolation of samples values that minimizes the estimation error 

Lithology Geologic term defining rock type 

Lixiviant The liquid used to extract the metal from the mineralization in leaching. 

Mineral Resource 
άŀ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻǊ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǎƻƭƛŘ ƳŀǘŜǊƛŀƭ ƻŦ ŜŎƻƴƻƳƛŎ ƛƴǘŜǊŜǎǘ ƛƴ ƻǊ ƻƴ 
ǘƘŜ 9ŀǊǘƘΩǎ ŎǊǳǎǘ ƛƴ ǎǳŎƘ ŦƻǊƳΣ ƎǊŀŘŜ ƻǊ ǉǳŀƭƛǘȅ ŀƴŘ ǉǳŀƴǘƛǘȅ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ 
ǊŜŀǎƻƴŀōƭŜ ǇǊƻǎǇŜŎǘǎ ŦƻǊ ŜǾŜƴǘǳŀƭ ŜŎƻƴƻƳƛŎ ŜȄǘǊŀŎǘƛƻƴέ ό/LaΣ нлмпύ 

Mineral/Mining Lease An area of land for which mineral rights are held by a certain party 

Mining Assets Material properties 

Mixed 
Mineralization including both oxide and sulfide mineralization, also labelled 
Supergene zone 

Nearest neighbor 
Interpolation of samples to include only the closest value by polygonal 
estimation 

Raffinate The leach solution minus the copper 

Shoulder Grade 
The grade cut-off of at the ends of an assay interval used for reporting wtd. 
mean grade 

Sulfide Mineralization including significant sulfur bearing minerals 

Zone 
A segregation of the deposit into oxide, mixed, or sulfide based on the grade 
and acid solubility of the mineralization 
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Table 2-3 List of Abbreviations and Acronyms used in this Report 
Abbreviation Description 

% percent 

oC Degrees Celsius 

ADEQ Arizona Department of Environmental Quality 

ADWR Arizona Department of Water Resources 

APP Aquifer Protection Permit 

AQL Aquifer Quality Limit 

ASLD Arizona State Land Department 

BLM US Department of the Interior, Bureau of Land Management 

Cu Copper 

 TCu Total Copper 

 CNCu Cyanide Soluble copper (chalcocite) 

 ASCu Acid Soluble copper (copper oxide) 

 TSCu Total Soluble copper 

GSRBM Gila and Salt River Baseline and Meridian 

lbs pounds 

masl Metres above standard sea level 

ppb Parts per billion 

ppm Parts per million 

RQD Rock Quality Designation 

sg Specific gravity 

t Metric tonne 

USEPA United States Environmental Protection Agency 

WQARF Water Quality Revolving Fund 

 
Historical exploration and mining data in Arizona were documented using the Imperial system, with units 
of length expressed in feet and inches, mass in short tons, and precious metal grades in ounces per short 
ton.  More recent exploration and mining data in Arizona is also commonly quoted using Imperial units. 
However, in this report the metric system is used preferentially, with units of length expressed in 
kilometres, metres or centimetres, units of mass expressed in kilograms or metric tonnes, and base metal 
grades expressed in percent per tonne or in parts per million (ppm).  
 
All UTM positions referenced in this report and on its accompanying figures are referenced to the North 
American Datum of 1927 (or NAD 27).  
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3 Reliance on Other Experts 
In preparation of this report the authors have relied upon others for information pertaining to land status 
and historic exploration. 
 
The QPs have not independently reviewed ownership of the project area and the underlying property 
agreements.  The QPs have fully relied upon, and disclaim responsibility for, information derived from 
Copper Fox corporate staff and legal experts retained by Copper Fox for this. 
 
Regarding metallurgical work, the authors have relied on SGS E&S Engineering Solutions Inc. (SGS) who 
completed a preliminary in-situ Copper Leaching Simulation Study on the Van Dyke Copper Project; a 
summary of the study is presented in Section 13: Mineral Processing and Metallurgical Testing. 
 
Regarding environmental work, the authors have relied on Greenwood Environmental who completed a 
framework for expected permitting and environmental timelines, and Knight Piésold (KP) who reviewed 
this work and developed a water treatment and reclamation plan. 
 
Regarding Hydrogeological work, the authors have relied on KP, Piteau Associates, and Ray Huff and 
Associates (RHA). 

3.1 Land Status 

The land status information summarized herein, including ownership, location and dimension of mineral 
estate and surface estate lands that comprise most of the Project, was the result of exhaustive research 
and compilation by independent land manager Mr. Daniel L. Mead of Cornerstone Lands/DLM/L.L.C., 
Tucson, Arizona.  The legal descriptions for these mineral estate and surface estate lands were sourced 
from official Gila County documents located in Globe, Arizona.  The information provided to the authors 
by Mr. Mead is relied upon.  
 
Official legal descriptions of unpatented mineral claims that form the southern part of the Project area 
were collected from the federal Bureau of Land Management offices in Tucson, Arizona.  This information 
is relied upon. 

3.2 Historic Exploration 

The geological and exploration data captured from earlier operators of the Van Dyke Copper Project and, 
to a lesser degree, from relevant publicly available reports, provide a sound technical foundation for the 
Project.  The authors believe that the historical and technical information provided for the preparation of 
this report was accurate at the time it was written and is relied upon.  The authors believe the current 
technical information provided by Copper Fox is accurate and is relied upon. 
 
The interpretations and opinions expressed by these earlier workers, regarded to be competent, 
experienced explorationists, were based on a current understanding of the geological setting of the 
deposit and are reasonable.  Their work is regarded to have been performed in accordance with high 
standards for the periods in which the work was completed and is relied upon.  The current interpretations 
and opinions expressed are based on more comprehensive analytical data and understanding of evolution 
of the copper deposits in the Miami-Globe area and are reasonable.  
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4 Property Description and Location  

4.1 Location  

The Van Dyke Copper Project is situated within the Globe-Miami mining district, Gila County, east-central 
Arizona, approximately 110 kilometers (km) east of Phoenix (Figure 4-1). The core area of the Project is 
centered at 512000m E and 3695600m N (UTM; NAD27) and lies primarily within the town limits of Miami, 
Arizona.  The Town of Miami lies about 10 km west of the City of Globe and 16 km west of the San Carlos 
Apache Indian Reservation. Miami, Globe, and several unincorporated communities nearby, including 
Inspiration, Claypool, and Central-Heights-Midland City, are commonly called Globe-Miami.  
 
The land survey coordinates for the Project include Sections 29, 30 and 33 of Township 1 North, Range 15 
East, Gila and Salt River Baseline and Meridian (GSRBM) and Sections 25, 31, and 36 of Township 1 North, 
Range 14 East, GSRBM.  
 
The Globe-Miami mining district is a major copper mining area located in the northern foothills of the 
Pinal Mountains and the Globe Hills, within the Arizona-New Mexico Basin and Range Province, and the 
broad Walker-Texas Lineament Zone.  The mining district is almost entirely within the Inspiration and 
Globe quadrangles and comprises the Miami-Inspiration sub-district in its western side and the Globe Hills 
sub-district on its eastern side.  The mining district includes several porphyry copper deposits that have 
been mined since the discovery of rich veins of chrysocolla in the Globe Hills in 1874.  The history of the 
Globe-Miami mining district, with a focus on the Van Dyke Copper Project is provided in Section 6 of this 
report.  A discussion of mineral deposit types found in the Globe-Miami mining district is provided in 
Section 8 of this report.  
 
The productive mineral deposits of the Globe-Miami district, including the Van Dyke copper deposit, and 
the nearby Superior district, lie within a 10km wide, generally northeast to easterly trending corridor 
(Peterson, 1962).  This corridor marks a zone of Proterozoic structural weakness that parallels the contact 
between Pinal Schist and the Proterozoic granites to the north-west.  The corridor is also parallel to the 
main foliation within the Pinal Schist, and it is also the locus of Mesozoic and Tertiary silicic intrusions, 
which are interpreted to be genetically associated with mineralization in the district (Hammer and 
Peterson, 1968).  The main porphyry deposits are therefore centered on the main intrusive mass, while 
the vein deposits occur distally, but still within the mineralized corridor.  
 
There are currently two producing mines in the Globe-Miami district: the Pinto Valley copper mine of 
Capstone Mining Corp. and Carlota (Cactus) copper mine of KGHM.  The district also hosts the Miami Mine 
of BHP Billiton, presently on-care and maintenance, and the historic Copper Cities and Old Dominion 
copper deposits.  
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The Van Dyke Project shares a common claim boundary with the Miami-East and Miami-Inspiration mine 
sites.  The Van Dyke copper deposit does not out crop, but resides beneath a thick blanket of Gila 
Conglomerate, which is capped locally by a thin veneer of alluvium.  It is situated in the down dropped 
hanging wall block of the Miami fault, opposite the east end of the Miami-Inspiration orebody.  The Van 
Dyke deposit is approximately 1,500 m long, 900 m wide, and ranges in thickness from 40 to over 230 m. 
The deposit is interpreted to be the extension of the porphyry copper mineralization mined in the open 
pits that border the northern edge of the property.  The mineralization increases in thickness toward the 
center of the deposit.  
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Source: MMTS, 2021 

Figure 4-1 Location of the Van Dyke Copper Project 
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4.2 Tenure and Ownership 

Tenure 
The Van Dyke Copper Project consists of several varieties of patented lands, many of which occur within 
or near the city limits of the town of Miami (Figure 4-2).  Additional patented lands owned by the company 
are contiguous with and lie south and east of the core area of the Project.  A total of 26 patented parcels 
covers an aggregate area of 531.5 hectares (Table 4-1).  
 
The company also owns 35 unpatented lode mining claims (MIA 1-35) that are contiguous with and 
located immediately south of the core area of the Project.  The unpatented claims are located on Federal 
Land administered by the Bureau of Land Management (BLM).  The unpatented claims cover 292.0 
hectares (Table 4-2).   
 
Desert Fox also owns the surface rights over the western part of the patented mining claim area (Figure 
4-3). 
 
Ownership 
The ownership history of the patented lands covering the Van Dyke Copper Project is described in Section 
6 of this report.  The patents became available after taxes had not been maintained for many years.  Bennu 
Properties, LLC, Albert W. Fritz Jr. and Edith Spencer Fritz (Bennu-Fritz) applied to Gila County and 
acquired clear title to surface and subsurface mineral rights (patents) that cover the Van Dyke property in 
April 2012, through a tax lien foreclosure process.  
 
Bell Copper Corporation conducted initial negotiations and finalized terms for acquisition of the Van Dyke 
Copper Project with Bennu-CǊƛǘȊ ǘƘǊƻǳƎƘ ŀ ά[ŜǘǘŜǊ ƻŦ LƴǘŜƴǘέΦ  However, before the deal could be 
completed Bell effectively sold its position to acquire 100% of the Van Dyke patented lands to Copper Fox. 
Ultimately, Bennu-Fritz sold the Van Dyke property directly to Copper Fox Van Dyke Company (a wholly 
owned subsidiary of Copper Fox) by way of a Special Warranty Deed signed by the two entities on April 5, 
2013.  Bennu-Fritz retains a 2.5% Net Smelter Return ("NSR") production royalty from the Van Dyke 
deposit.  Copper Fox, in its' sole and absolute discretion, has the right to purchase up to 2% of the 2.5% 
NSR for a period of two years by the payment of US$1.5 million for each 1% NSR purchased.  
 
Annual Costs to Maintain Ownership 
¢ƘŜǊŜ ŀǊŜ ƴƻ ŀƴƴǳŀƭ ǘŀȄŜǎ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ Ƴining patents (Mineral Estate).  However, annual taxes are 
required for patented lands that include surface rights (real property) in addition to sub-surface (mineral) 
rights, and the taxes are for the surface rights only.  The annual aggregate tax required to maintain the 
surface lands is $898.28, and payment has been made to Gila County, Arizona.  
 
The 35 unpatented federal lode mining claims owned by Copper Fox require an annual maintenance fee 
of $165 per claim be paid to the United States Bureau of Land Management, and a fee of $10 per claim 
be provided to Gila County.  A payment of $5,775 was made in respect of these claims in August 2020 for 
the filing year September 1, 2020 to August 31, 2021. 
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Table 4-1 List of Patented Lands, Van Dyke Copper Project 

Patent Number Legal Description  
Type of 
Patent 

Area 
(acres) 

Area 
(Ha) 

Township 1N, R 14E    
 

Patent-46574 
T1N, R14E, Sec 36: Long shot, Solace #1 & 
Solace #2 claims 

ME Patent 32.6 13.2 

Patent-431029 T1N, R14E, Sec 25 & 36: Gray Copper claim ME Patent 20.6 8.3 

Patent-434949 
T1N, R14E, Sec 36: Chief, Vesper, Cracker Jack, 
White Captive, Orphan, Snail, Red Cloud & Iron 
claims 

ME Patent 63.0 25.5 

Patent-546592 T1N, R14E, Sec 36: Dora fractional claim ME Patent 0.4 0.2 

Patent-590391 
T1N, R14E, Sec 36: Sho Me No. 2, Copper 
Center, Sulphide No.1 claims 

ME Patent 56.5 22.9 

Patent-590392 
T1N, R14E, Sec 36: Onward, Onward #2 & 
Onward #3 claims 

ME Patent 38.0 15.4 

Patent-612204 
T1N, R14E, Sec 36: Blue Bell, Blue Bell #2, Blue 
Bell #3 & Sulphide claims 

ME Patent 35.6 14.4 

Patent-629135 T1N, R14E, Sec 36: Sulphide #2 claim ME Patent 14.6 5.9 

Township 1N, R 15E      

Patent-22128 
T1N, R15E, Sec 30 Lot 4 Sec 30 & T1N, R14E Sec 
25 Lot 12 

HES Patent 40.0 16.2 

Patent-91944 T1N, R15E, Sec 30: Sho Me claim  ME Patent 21.6 8.7 

Patent-56345 T1N, R15E, Sec 30 Lot 5 HES Patent 38.3 15.5 

Patent-159952 T1N, R15E, Sec 30 SE 1/4 of NE 1/4 HES Patent 40.0 16.2 

Patent-219203 
T1N, R15E, Sec 30: Myrtle Lode claim (MS 
2583) 

ME Patent 9.0 3.6 

Patent-160508 T1N, R15E, Sec 30 W 1/2 of NE 1/4 HES Patent 21.2 8.6 

Patent-160509 T1N, R15E, Sec 30 E1/2 of NW 1/4 HES Patent 18.4 7.4 

Patent-163255 T1N, R15E, Sec 30 Lots 2, 3, & 8 HES Patent 0.4 0.1 

Patent-181896 T1N, R15E, Sec 30 NE 1/4 of NE1/4  FLSDA 11.0 4.5 

Patent-248767 T1N, R15E, Sec 30 SE 1/4 CE Patent 160.0 64.7 

Patent-253612 T1N, R15E, Sec 30 SE 1/4 Of SW 1/4 CE Patent 40.0 16.2 

Patent-302130 T1N, R15E, Sec 30 Lot 1 HES Patent 1.4 0.6 

Patent-541188 T1N, R15E, Sec 29 SW 1/4 HES Patent 79.0 32.0 

Patent-1106529 T1N, R15E, Sec 29 SE 1/4 CE Patent 160.0 64.7 

Patent-1041095 T1N, R15E, Sec 33 SW 1/4 FLSDA 132.0 53.4 

Patent-1041093 T1N, R15E, Sec 33 S1/2 SE1/4 & S1/2 SW 1/4 FLSDA 40.0 16.2 

Patent-1041094 T1N, R15E, Sec 33 SW1/4 NE1/4 & N1/2 SE 1/4 FLSDA 80.0 32.4 

Patent-1041093 T1N, R15E, Sec 33 SE 1/4 FLSDA 160.0 64.7 

   1313.4 531.5 

Brief definitions of the government patents listed above:       

ME (Mineral Estate) Patent: The Federal Government transfers its ownership for both the mineral and surface estate of an 
unpatented mining claim or claims to the patentee. 

CE (Cash Entry) Patent: The sale of public land to the highest bidder.   
 

FLSDA: The sell, exchange, or interchange of USFS land (both surface and mineral estate) by a quitclaim deed to a citizen or 
company by authority of the Secretary of the Department of Agriculture. 
HES (Homestead Entry Survey) Patent: The sale of Federal Government land to the highest bidder to those that had pre-
emption claim. 
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Table 4-2 List of Unpatented Lode Mining Claims, Van Dyke Copper Project 
Claim 
Name 

AMC # County Book 
Fee 

Number 
Area 

(acres) 
Area 

(hectares) 

MIA-1 405285 Gila 2010 12604 20.661 8.361 

MIA-2 405286 Gila 2010 12605 20.661 8.361 

MIA-3 405287 Gila 2010 12606 20.661 8.361 

MIA-4 405288 Gila 2010 12607 20.661 8.361 

MIA-5 405289 Gila 2010 12608 20.661 8.361 

MIA-6 405290 Gila 2010 12609 20.661 8.361 

MIA-7 405291 Gila 2010 12610 20.661 8.361 

MIA-8 405292 Gila 2010 12611 20.661 8.361 

MIA-9 405293 Gila 2010 12612 20.661 8.361 

MIA-10 405294 Gila 2010 12613 20.661 8.361 

MIA-11 405295 Gila 2010 12647 20.661 8.361 

MIA-12 405296 Gila 2010 12648 20.661 8.361 

MIA-13 405297 Gila 2010 12614 20.661 8.361 

MIA-14 405298 Gila 2010 12615 20.661 8.361 

MIA-15 405299 Gila 2010 12616 20.661 8.361 

MIA-16 405300 Gila 2010 12649 20.661 8.361 

MIA-17 405301 Gila 2010 12650 20.661 8.361 

MIA-18 405302 Gila 2010 12617 20.661 8.361 

MIA-19 405303 Gila 2010 12651 20.661 8.361 

MIA-20 405304 Gila 2010 12652 20.661 8.361 

MIA-21 405305 Gila 2010 12653 20.661 8.361 

MIA-22 405306 Gila 2010 12654 20.661 8.361 

MIA-23 405307 Gila 2010 12655 20.661 8.361 

MIA-24 405308 Gila 2010 12656 20.661 8.361 

MIA-25 405309 Gila 2010 12657 20.661 8.361 

MIA-26 405310 Gila 2010 12658 20.661 8.361 

MIA-27 405311 Gila 2010 12659 20.661 8.361 

MIA-28 405312 Gila 2010 12660 20.661 8.361 

MIA-29 405313 Gila 2010 12661 20.661 8.361 

MIA-30 405314 Gila 2010 12662 20.661 8.361 

MIA-31 405315 Gila 2010 12663 20.661 8.361 

MIA-32 405316 Gila 2010 12664 20.661 8.361 

MIA-33 405317 Gila 2010 12665 20.661 8.361 

MIA-34 405318 Gila 2010 12666 20.661 8.361 

MIA-35 405319 Gila 2010 12618 20.661 8.361 
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Figure 4-2 Distribution of Patented Lands and Unpatented Lode Mining Claims that Comprise the Van Dyke Copper Project 
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Figure 4-3 Distribution of Surface Rights owned by Copper Fox Van Dyke Company that 
Coincide with the Van Dyke Copper Project 
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4.3 Socio-Economic and Environmental Studies 

The town of Miami is located on the northeastern slope of the Pinal Mountains, and is surrounded (except 
to the east) by the Tonto National Forest.  The town is split by highway U.S. Route 60 and is served by the 
Arizona Eastern Railway. 
 
The census of 2013-2017 determined that there were 2,238 people, 1,032 housing units and 773 families 
in Miami.  The racial makeup of the town was 86.1% Caucasian, 1.5% American Indian and Alaska Native, 
3.0% Black or African American, 0.7% Asian and 14.2% from other races.  Fifty-six percent (56%) of the 
population were Hispanic or Latino. 
 
According to the 2019 Census reported for the town of Miami, 75% of the 1,032 housing units were 
occupied.  The median income per household was US$28,984.  For the population 25 years and over 
(1,366), educational attainment was 31% high school graduate, 26% with some college education (no 
post-secondary degree), 6% with a bachelorΩǎ degree and 3% with a post-graduate degree. 
 
In 1989, the Arizona Department of Environmental Quality (ADEQ) declared metal-bearing water in the 
Pinal Creek area a cleanup site under the state's Water Quality Revolving Fund (WQARF).  A group of 
mining companies, consisting of BHP Copper (formerly Magma), Cyprus Miami Copper Corporation, and 
Inspiration Consolidated Copper Company, formed the Pinal Creek Group to conduct the cleanup activities 
under the direction and supervision of ADEQ.  The Van Dyke mine is located within the Pinal Creek 
watershed, adjacent to the Pinal Creek Group mines. 
 
The Florence Copper mine project of Taseko Mines Limited, located approximately 65 km southwest of 
the Globe-Miami area, has successfully completed its pilot-scale testing to demonstrate that the proposed 
in-situ copper recovery process can be carried out in an environmentally safe manner that protects 
groundwater resources.  In June 2019, Taseko Mines (news release dated June 20, 2019) reported that 
after six months of operating the test facility, the leach solution reached commercial grade levels and 
ǎǳōƳƛǘǘŜŘ ǘƘŜ !ǉǳƛŦŜǊ tǊƻǘŜŎǘƛƻƴ tŜǊƳƛǘ όά!ttέύ ŀƳŜƴŘƳŜƴǘ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ǘƘŜ !ǊƛȊƻƴŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ όά!59vέύ to proceed to commercial production. 

4.4 Permits and Authorizations 

On March 6, 2014; the Arizona Department of Water Resources (ADWR), an agency that oversees all 
drilling in the State of Arizona, granted Copper Fox permit 55-916587.  The permit allowed for the drilling 
of up to 25 holes for mineral exploration purposes within Section 30, Township 1 North, Range 15 East, 
until March 6, 2015. 
 
In 2014 Copper Fox completed a six-hole verification diamond drilling program on both patented mineral 
tenure and surface tenure owned by the company.  
 
Access for the drilling of two holes in the northern part of the property, VD14-02 (a twin of drillhole OXY-
6) and VD14-03 (a twin of drillhole OXY-8), both located on patented claims owned by the company, was 
granted by surface tenure holder BHP.  
 

http://en.wikipedia.org/wiki/U.S._Route_60_in_Arizona
http://en.wikipedia.org/wiki/Arizona_Eastern_Railway
http://en.wikipedia.org/wiki/Race_(United_States_Census)
http://en.wikipedia.org/wiki/Race_(United_States_Census)
http://en.wikipedia.org/wiki/Race_(United_States_Census)
http://en.wikipedia.org/wiki/Race_(United_States_Census)
http://en.wikipedia.org/wiki/Race_(United_States_Census)
http://en.wikipedia.org/wiki/Race_(United_States_Census)
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The town/city of Miami granted access to three sites within city limits including the site for drillhole VD14-
лсΣ ǿƘƛŎƘ ǿŀǎ ŘǊƛƭƭŜŘ ƛƴ ŀ ǇŀǊƪƛƴƎ ƭƻǘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǘƻǿƴΩǎ ƳŀȅƻǊ ŀƴŘ ŎƻǳƴŎƛƭ ƻŦŦƛŎŜ ōǳƛƭŘƛƴƎΦ !ƎǊŜŜƳŜƴǘǎ 
and social license for drilling of holes VD14-04 and VD14-05 located on private property within city limits, 
was also gained from residents who might have been impacted by the temporary activities.  
 
The permit for the drilling of up to 25 holes for mineral exploration purposes within Section 30, Township 
1 North, Range 15 East, granted by ADWR, expired March 6, 2015. 
 
Environmental Permitting Requirements for Advanced Exploration and Development 
An Aquifer Protection Permit (APP) is required from ADEQ for the potential discharge of pollutant to an 
aquifer.  The applicant must show that the Best Available Demonstrated Control Technology will be used 
by the facility and that Aquifer Water Quality Standards (AWQS) will not be exceeded because of discharge 
from the facility.  
 
Underground Injection Control (UIC) permits for ISCR injection wells are issued by USEPA, as well as 
aquifer exemptions, if injecting in an Underground Source of Drinking Water (USDW).  Under the Arizona 
Pollutant Discharge Elimination System (AZPDES) Permit Program, all facilities that discharge pollutants 
from any point source into waters of the United States (navigable waters) are required to obtain an 
AZPDES permit.  Water rights, wells construction and groundwater withdrawal for mineral extraction (ISCR 
recovery) and metallurgical processing are permitted by the Arizona Department of Water Resources 
(ADWR). 
 
Other permits may be required from ADEQ (air quality, storm water) and USEPA (hazardous waste, 
historical preservation).  The Arizona State Mine Inspector will authorize the Mined Land Reclamation 
Plan and the town of Miami and the Gila County will issue utilities and right-of-way permits. 
 
Other permit requirements could be triggered by non-compliance with respect to the following acts: 

¶ National Environmental Policy Act 

¶ National Historic Preservation Act 

¶ Endangered Species Act 

¶ Resource Conservation and Recovery Act (solid and hazardous waste) 

¶ Emergency Response and Community Right-to-Know Act 

¶ Clean Water Act   
 
This information regarding permitting has been reviewed by Knight Piésold in 2020 and is determined to 
be unchanged (Knight Piésold and Co., 2020).  

http://water.epa.gov/type/groundwater/uic/glossary.cfm#exempted
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5 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

5.1 Access 

The Van Dyke Copper Project is in the Globe-Miami mining district at the town of Miami, Gila County, 
Arizona.  The project is approximately 110km east of Phoenix and is accessed via U.S. Route 60 (Figure 
5-1) which runs easterly through Bloody Tanks Wash and connects the town of Miami with the city of 
Globe approximately 10km further to the east.  The town of Miami is built up on both sides of the highway 
and areas of previous drilling occur throughout the town.  Many of these drill sites are still accessible by 
a dense network of community paved and gravel roads.  However, some historic drill sites are hidden 
beneath more recent town infrastructure such as asphalt parking lots or building construction.  
 
Roads servicing the mining operations of BHP Copper and Freeport McMoRan, immediately north and 
west of Miami and of the Project are gated and require authorizations for use.  Some of these roads access 
historic Van Dyke drill sites that now reside on surface rights owned by the mining companies.  Access 
agreements were struck to secure legal access to these areas whose mineral rights are unequivocally 
owned by Desert Fox.   

5.2 Climate 

¢ƘŜ bŀǘƛƻƴŀƭ hŎŜŀƴƛŎ ŀƴŘ !ǘƳƻǎǇƘŜǊƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ Climate Atlas of the United States and the 
Western Regional Climate Center records provide data from 1914 - 2005 from a station in Miami, Arizona.  
 
The regional climate is semi-arid.  The average amount of annual precipitation for the area is 58.4 cm. 
Most of the rainfall occurs during the winter and summer months.  Precipitation during the winter months 
(December - March) usually occurs as long, steady storms.  Snow may fall at higher elevations, but typically 
does not accumulate.  Rain events during the summer months (July - early September) are typically short 
and violent in response to local thunderstorms.  May and June are the driest months of the year and the 
period can reach drought conditions. 
 
The average annual maximum temperature for the period of record at this station is 25°C.  The warmest 
month is July with an average maximum temperature of 36°C.  The coolest month is January, with an 
average minimum temperature of 1°C.  
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Figure 5-1 Van Dyke Copper Project ς Access and Location 
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5.3 Local Resources 

Existing facilities at the Project include a permanent office and core storage building and a series of steel 
άsea cansέ that are used to store drill core and equipment, and a yard which serves as a suitable core 
layout and working area (Plate 5-1).  The yard is not fenced, but core and supplies are never left out or 
unattended during daylight hours.  All materials are put away and locked inside the office or sea cans 
during non-working hours.  The office facility is in the town of Miami at the following address: 344 E. 
Highway 60, Lower Miami, AZ 85539-1353. 

5.4 Infrastructure 

There is a long-standing tradition of copper mining in the area, and the industry still provides the largest 
number of jobs for residents.  Therefore, the local services already in place are sufficient to supply the 
Project's needs.  The current level of community services is thought to be adequate for the requirements 
of the Project.  Medical facilities are available ŀǘ aƛŀƳƛΩǎ /ƻōǊŜ ±ŀƭƭŜȅ /ƻƳƳǳƴƛǘȅ IƻǎǇƛǘŀƭΦ Fire, police, 
public works, transportation, and recreational facilities are in place and fully functioning.  The two 
communities have an adequate supply of permanent housing and temporary housing to more than 
accommodate the projects exploration workforce. 
 

 
Source: MMTS, 2021 

Plate 5-1 Copper CƻȄΩǎ ƻŦŦƛŎŜΣ ŎƻǊŜ ƭƻƎƎƛƴƎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘƛŜǎΣ aƛŀƳi, Arizona 
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5.5 Physiography and Vegetation 

The project is in the Basin and Range physiographic province of in east-central Arizona.  The topography 
of the project area consists of a narrow, east-west alluvial corridor, where downtown Miami is situated 
and through which Highway 60 runs.  The alluvial corridor, Bloody Tanks Wash, is flanked to the north and 
to the south by hills that rise to elevations of about 4,000 feet masl.  Bloody Tanks Wash slopes gently 
eastward and during rain events channels water toward Miami Wash and the headwaters of Pinal Creek. 
The town of Miami is at an elevation of approximately 3,400 feet asl; prominent dumps, heap leach pads, 
tailings facilities and other mining infrastructure from other operations occupy large areas immediately 
north and northwest of the town and project area (Plate 5-2).  
 
There are no natural surface water features in the area.  Several large tailings ponds are located north of 
the Bloody Tanks Wash.  
 

 
Source: MMTS, 2021 

Plate 5-2 Looking northwest over the town of Miami with the Van Dyke shaft (center) and 
Miami No. 5 shaft (right) shown in the background 
 
The hilly topography is dissected by steep-walled ƎǳƭƭŜȅΩǎ that direct seasonal storm waters toward Bloody 
Tanks Wash which runs easterly through town.  The Van Dyke deposit is located primarily beneath the 
town of Miami. 
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6 History 

6.1 Early Developments in the Globe-Miami District 

The Globe-Miami mining district of south-central Arizona is one of the oldest and most productive in the 
United States.  The first prospecting expeditions visited the Globe-Miami area in the 1860s during a time 
when the area was still being settled.  The early prospecting activity led to the discovery of numerous 
small silver+/-gold vein occurrences, some of which later became producing mines.  By 1883, at the peak 
of silver mining, there were 12 mills processing ore in the vicinity of Globe (Ransome, 1903).  Through the 
1880s the price of silver decreased, and the mines gradually became uneconomic; by 1887 almost all the 
silver mining activity had ceased.  During the same period, the price of copper rose sufficiently to create 
interest in high-grade copper occurrences, some of which had previously been worked for silver. 
 
The important Globe claim was staked in 1874 to cover impressive chrysocolla-bearing veins that later 
became part of the Old Globe mine (later renamed the Old Dominion mine).  It did not garner significant 
attention until 1881 when mining infrastructure was moved from a small high-grade copper operation 10 
km west of Globe to the Old Dominion site.  Mining at the Old Dominion underground copper operation 
reached full production in 1884 and continued until 1931.  
 
Toward the end of the century, reserves of higher-grade copper ore decreased while the demand for the 
metal increased, and the economics of extracting copper from lower grade deposits improved.  Efficient 
bulk mining techniques and new recovery processes were developed to extract copper from porphyry 
deposits and contributed heavily to the future development of several large surface and underground 
mines in the Miami area.  
 
During 1905 and 1906, prior to the establishment of the town of Miami, the predecessors of the Miami 
Copper Company (Miami Copper) began to procure options on many of the claims that eventually formed 
the bulk of the Miami mining operation (Miami Unit).  In 1907, development of the Redrock shaft 
encountered abundant, rich copper oxide mineralization that compelled the company to develop the site. 
By 1911, Miami Copper had completed construction of a mill, power plant, and other infrastructure and 
produce copper concentrate from the Miami deposit (Ransome, 1919). From 1911 to 1959 block caving 
was used as the primary mining method. In 1943, in-situ leaching in an area of subsidence was initiated, 
and post-1959 this method of mining was used exclusively.  Ownership and operatorship of the site 
changed hands numerous times throughout its development (Miami Copper was taken over by Magma 
Copper Company which became part of Newmont Mining, Inc. in 1969; Magma Copper was spun-off by 
Newmont in 1987) ultimately being purchased in 1996 by BHP Copper, Inc., which then merged with 
Billiton in 2001 to become BHP Billiton.  In addition to mining, reclamation and reprocessing of old tailings 
to extract additional copper began in the 1989 and was completed in 2001 when mining operations were 
suspended.  The site produced more than 2.7 billion pounds of copper during its 90 years of operation 
and is presently undergoing remediation and reclamation. 
 
The early success of Miami Copper enhanced the prospectivity of the Miami area.  Inspiration Mining Co. 
(IMC) acquired ground in the area and by 1911 had drilled more than 80 holes, sunk several shafts, and 
developed 27,000 ft of underground workings.  In 1912, IMC merged with another local explorer, Live Oak 
Development Co., to form the Inspiration Consolidated Copper Company (Inspiration Consolidated) and, 
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after a construction phase, began producing in 1915.  Ultimately, multiple deposits were discovered and 
later developed by Miami Copper and Inspiration Consolidated over an irregular west-east corridor more 
than 4 km in length; the area is known as Miami-Inspiration.  Mining of rich secondary copper 
mineralization took place from a complex of deposits distributed along the corridor including the 
Thornton, Live Oak, Red Hill, Blue Bird, Joe Bush and Oxhide pits and from underground block-caving of 
the Miami and Miami East ore bodies (Skillings, 1978; Creasey, 1980).  Ownership and operatorship of the 
Inspiration Consolidated site also changed as several mergers and acquisitions took place.  Inspiration 
Consolidated was purchased by Cyprus Minerals Company in 1988, which evolved into Cyprus Amax 
Minerals Company. Cyprus Amax was purchased by Phelps-Dodge in 1999 and which in turn was 
purchased in 2007 by present owner/operator Freeport McMoRan Copper & Gold Inc. (Freeport). 
 
The Carlota (Cactus) property, located west of Miami-Inspiration, also began as a small underground 
copper-silver producer, being operated intermittently from 1929 to 1964.  Copper carbonates and silicates 
occur in shattered diabase in the footwall of the Kelly fault zone.  The property was re-evaluated in the 
early 1970s and late 1980s, and after changing ownership multiple times, was purchased in 2005 by 
Quadra Mining Ltd. Quadra developed a large open pit and heap leach/SX-EW operation that was 
commissioned in 2008.  KGHM International purchased the mine in 2011. 
 
The first bulk mining of porphyry-style copper mineralization in the Globe-Miami district began in 1943 
when the Castle Dome deposit, located 3 km northeast of Carlota and approximately 8 km west of the 
town of Miami, transitioned from a high-grade low-tonnage operation.  Mineralization at Castle Dome 
consisted of a chalcocite-enriched supergene blanket and was mined until 1953. In 1954, the Copper Cities 
disseminated copper deposit approximately 5 km north of Miami was exploited, followed later by the 
small Diamond H pit, located about 2 km southwest of Copper Cities (Peterson, 1954).  The large Miami 
and Inspiration deposits transitioned to bulk mining techniques at about the same time. Stripping of the 
Pinto Valley deposit, which constituted the hypogene mineralization immediately northeast of the original 
Castle Dome supergene orebody, began in 1972.  In 2013, Capstone Mining Corp. purchased the Pinto 
Valley copper mining operation from BHP Copper.  
 
In 1969, Miami Copper discovered the Miami East deposit, a tabular ore body located 3 km east of the 
Miami-Inspiration workings and at a depth of approximately 1 km. Production began in 1974 utilizing a 
combination of conventional mining and in-situ leaching techniques until reserves were exhausted.  The 
mine site, known as the Miami Unit, has been on care-and-maintenance since 2002, but BHP has been 
conducting residual leaching of stockpiles with copper recovered from solution by the SX/EW process.  
¢ƘŜ ǎƛǘŜΩǎ ǎƳŜƭǘŜǊ ǇǊƻŎŜǎǎŜǎ ŎƻƴŎŜƴǘǊŀǘŜ ǇǊƛƳŀǊƛƭȅ ŦǊƻƳ .ŀƎŘŀŘΣ {ƛŜǊǊƛǘŀΣ aƻǊŜƴŎƛ ŀƴŘ /ƘƛƴƻΦ 
 
Presently, mining in the Globe-aƛŀƳƛ ŘƛǎǘǊƛŎǘ ƛǎ ǘŀƪƛƴƎ ǇƭŀŎŜ ŀǘ CǊŜŜǇƻǊǘΩǎ aƛŀƳƛ ƳƛƴŜ ŀƴŘ /ŀǇǎǘƻƴŜΩǎ 
Pinto Valley mine.  CǊŜŜǇƻǊǘΩǎ ƻǇŜǊŀǘƛƻƴǎ ƛƴŎƭǳŘŜ ƘŜŀǇ ƭŜŀŎƘƛƴƎ ƻŦ ŎƻǇǇŜǊ ƻǊŜ ŀƴŘ ǊŜŎƻǾŜǊȅ ōȅ ǎƻƭǳǘƛƻƴ 
extraction/electrowinning (SX/EW). The site also has a smelter and rod mill.   

6.2 History of the Van Dyke Copper Project 

In the early 1900s, as the demand for a local workforce increased, the need to provide miners with 
convenient housing, shopping and places of amusement led to the founding of the town of Miami.  Miami 
was founded in 1907 when the Miami Land and Improvement Company (MLIC) acquired a tract of land 
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on the upper end of Miami Flats (present-day downtown Miami).  In 1908, Mr. Cleve W. Van Dyke 
purchased the tract from the MLIC, purchased adjacent land, formed the Miami Townsite Company and 
began to sell surface building lots.  The first train arrived in October 1909, and a federal census taken in 
1910 determined that Miami had 1,390 residents. 
 
Mr. Van Dyke shrewdly retained the mineral rights beneath the town, and in 1916 transferred these 
mineral rights to newly formed Van Dyke Copper Co. (VDCC).  VDCC provided a vehicle for him to explore 
and potentially develop the ground that lay adjacent to mineral estates owned by Miami Copper Company 
(Miami Copper) and Inspiration Consolidated Copper Company (Inspiration Consolidated).  
 
Later in 1916, VDCC drilled the initial hole into the Van Dyke deposit (Rice, 1921).  The vertical rotary 
drillhole, V-1, was located on a ridge approximately 1000 feet southwest of the No. 5 Shaft of Miami 
Copper Company.  It was drilled through post-mineral sedimentary rock (Gila Conglomerate) of uncertain 
thickness in the hope of intersecting a blind copper deposit.  At a depth of 1169 feet the drill encountered 
a fault zone with abundant copper carbonate and copper silicate minerals that averaged 6.58% Cu (File 
note dated August 15, 1917).  The hole was lost shortly thereafter in the footwall of the structure at a 
depth of 1219 feet.  VDCC drilled a second vertical rotary hole 2,600 feet east-southeast of hole V-1.  Hole 
V-2 reportedly intersected 41 feet of copper carbonate and copper silicate-bearing breccia averaging 
about 4% Cu (Peterson, 1962).  VDCC also collared a third hole 6,700 feet farther to the southeast, but it 
was abandoned in Gila Conglomerate at a depth of 1,400 feet. 
 
9ȄǇƭƻǊŀǘƛƻƴ ŘǊƛƭƭƛƴƎ ǿŀǎ ǎǳǎǇŜƴŘŜŘ ŜŀǊƭȅ ƛƴ мфму ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ²ƻǊƭŘ ²ŀǊ 
One but resumed in 1919 following an agreed upon armistice that ended the war and led to the signing 
of the Versailles Treaty.  In the spring of that year, VDCC began to sink a vertical shaft located 200 feet 
south of drillhole V-1 (Rice, 1921; Peterson, 1962).  By 1921 the shaft, which was designed for 
development and exploration purposes only, had been sunk to a total depth of 1,692 feet and had 
intersected mineralization like that cut by drillhole V-1 (Rice, 1921).  Sinking of the shaft provided a 
significant cross-section of the geology and mineralization it encountered (Table 6-1 and Figure 6-1), 
including a fault zone that was interpreted to be the Miami fault, a southeast-dipping (60) normal fault 
that abruptly truncated the eastern extension of the Miami East deposit approximately 400m west of the 
Van Dyke shaft.  This information enabled geologists to estimate with greater certainty the direction and 
amount of displacement on the Miami fault. Unfortunately, a sharp decline in the price of copper during 
the year led to the suspension of further underground development activities.  
 
By 1928 copper prices had recovered. VDCC dewatered the shaft and resumed its exploration and 
development of the Van Dyke deposit.  Underground drifts were developed on the 1212 Foot, 1312 Foot 
and 1412 Foot levels and the first shipments of ore were made in 1929.  Ore shipments continued through 
to 1931 when copper prices again fell to levels that would not sustain profitable mining operations 
(Peterson, 1962).  
 
In 1943 the Van Dyke mine was reopened as a National Defense project.  It was found that most of the 
stopes and some of the drifts had caved (Kreis, 1974), but ore was available in parts of the mine.  Despite 
exceptional average ore grades of approximately 5% Cu, the operation was not profitable because of the 
limited capacity of the small single hoist used to bring ore to surface from the 1212 Level.  The mine was 
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closed in June 1945.  Metal production for the two periods of operation (1929-1931 and 1943-1945) 
totaled 11,851,700 pounds of copper (Peterson, 1962).  
 
The property was idle in 1946, but in 1947, AMICO Mining Corp. (a company formed and held equally by 
Anaconda Copper Co., Miami Copper Co. and Inspiration Consolidated Copper Co.) leased the Van Dyke 
property and drilled four holes to test for the southern extension of the deposit.  The holes failed to 
intersect encouraging mineralization; and AMICO was dissolved in 1949 (Peterson, 1962). 
 
The Van Dyke property remained inactive from 1948 to 1963.  In 1964, Freeport Sulfur Company leased 
the Van Dyke property and drilled two holes that failed to intersect mineralization (Clary et al., 1981).  The 
property was again dormant until 1968. 
 
In April 1968, Occidental Minerals Corporation (Occidental) acquired the Van Dyke property through a 
lease and Option to Purchase agreement with VDCC.  In the early 1970s Occidental optioned its interest 
to several other companies including AMAX and Utah International (Utah).  The two companies conducted 
considerable amounts of drilling but neither completed its earn-in.  AMAX terminated its option with 
Occidental late in 1973 and Utah terminated its option with Occidental in late 1975 or early 1976. By 1975, 
a total of 50 holes had been drilled throughout the project area, including many within the Town of Miami. 
The drilling covered a polygonal area with maximum dimensions of approximately 1300 m in an east-west 
direction by approximately 1000 m in a north-south direction.  
 
Drilling completed to the end of 1975, determined that the Van Dyke deposit is covered by from 186 m 
(in the northwest part of the deposit) to more than 627 m of unmineralized Tertiary Gila Conglomerate. 
Below the Gila Conglomerate, a layer of hematitic clay (up to 45m thick) occurs along the unconformity 
between the Gila Conglomerate and the Pinal Schist.  Below the red hematitic clay layer, the Pinal Schist 
ŘƛǎǇƭŀȅǎ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀ άƭŜŀŎƘ ŎŀǇέ ŦƻǊƳŜŘ ōȅ ƻȄƛŘƛȊŀǘƛƻƴ ŀƴŘ ƭŜŀŎƘƛƴƎ ƻŦ ŀ ƭƻǿ-grade, low pyrite 
content porphyry copper deposit.  The copper mineralization hosted in the Pinal Schist and porphyritic 
phases of the Schultz granite consists primarily of secondary copper minerals azurite, malachite and 
chrysocolla; underlain by a {ǳǇŜǊƎŜƴŜ όάchalcociteέύ zone.  The zones of secondary copper mineralization 
transition into Hypogene sulphide (chalcopyrite-molybdenite +/- bornite) mineralization at depth.   
 
Table 6-1 Description of Geology encountered in the Van Dyke Shaft (after Rice, 1921) 

From (ft) To (ft) Description 

0 760 Gila Conglomerate 

760 1183 
Pinal Schist with traces of chalcotrichite (top of Oxide 
Zone) 

1183 1218 Pinal Schist with copper silicates and carbonates 

1218 1430 
Pinal Schist with traces of chrysocolla, malachite, azurite, 
cuprite & native copper (bottom of Oxide Zone) 

1430 1595 
Pinal Schist with stringers and disseminations of 
chalcocite (Supergene Zone)  

1595 1610 
Pinal Schist with pyrite and chalcopyrite (top of Hypogene 
Mineralization) 

1610 1662 Granite Dyke (Davis Canyon Fault: 1635-мсснΩύ 

1662 1692 Pinal Schist   
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Figure 6-1 Geological Cross-section along 020° of the Van Dyke Shaft (reproduced from 
Peterson, 1962)  
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Modelling by Occidental of the Van Dyke deposit using information from the early underground workings 
and details from drilling completed between 1968-1975 determined that the Van Dyke deposit resides in 
the downthrown hangingwall block of the Miami fault, east of the truncated, elongate Miami-Inspiration 
system of deposits.  In the Van Dyke shaft area and in nearby drillholes, copper mineralization was shown 
to be higher grade and vertically continuous and became the focus for later assessments (Table 6-2 and 
Figure 6-2).  
 
Lƴ ǘƘŜ мфтлΩǎΣ ŀ total of 34 drillholes intersected sufficient widths and grade of copper mineralization to 
be used to calculate resource estimates for the Van Dyke deposit.  Four different estimates were 
completed, all from 1973 to 1976, decades before implementation of National Instrument 43-101 (NI 43-
101); the estimates are therefore historical and are not relied upon by the authors of this report or by 
Desert Fox.  The historical estimates range from 103,000,000 tons averaging 0.53% Cu to 140,858,000 
tons averaging 0.40% Cu.  These estimates are outlined in Table 6-3 below. Resource estimates were also 
completed for a limited area in and adjacent to the Van Dyke underground workings and led to further 
test work (outlined below) in the immediate area of the mine (Kreis, 1974; Caviness, 1987). 
 

 
Figure 6-2 Geological Model: 3d view of the Van Dyke Fault (red) and Mineralized Solid (brown) 
ς Looking Northeast 
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Table 6-2 List of Selected Historical Drillhole Intersections, Van Dyke Copper Deposit (Acid 
Soluble Copper (ASCu) Intervals (Shoulder Cut-Off of 0.05% ASCu) 

DDH ID Zone (relative) From (m) To (m) 
Interval 

(m) 
ASCu (%) 

OXY-6 upper 376.12 402.34 26.21 0.661 

 mid 415.44 435.86 20.42 0.676 

 lower 506.27 582.17 75.90 0.831 

 total 376.12 582.17 206.05 0.481 

       
OXY-7 upper 396.24 418.19 21.95 0.696 

 lower 427.94 541.93 114.00 0.417 

 total 396.24 541.93 145.69 0.429 

      
OXY-8 upper 322.48 339.24 16.76 0.196 

 lower 374.29 439.22 64.92 0.504 

 total 322.48 439.22 116.74 0.322 

      
OXY-10 upper 339.85 379.17 39.32 0.654 

 mid 426.72 460.55 33.83 0.283 

 lower 473.96 489.51 15.54 0.207 

 total m+l 426.72 489.51 62.79 0.211 

      
OXY-18 upper 408.74 442.57 33.83 0.719 

 mid 477.32 521.21 43.89 0.162 

 lower 576.07 584.91 8.84 0.310 

 total U+M 408.74 521.21 112.47 0.291 

      
OXY-20 upper 428.85 452.93 24.08 0.313  

mid 479.15 500.79 21.64 0.159  
lower 508.10 528.52 20.42 0.376  
u+m+l 428.85 528.52 99.67 0.217  

     
VD-5 upper 417.27 432.51 15.24 0.871 

 mid 438.61 450.80 12.19 0.293 

 lower 530.66 579.42 48.77 0.371 

 total 417.27 579.42 162.15 0.230 

      
VD-6 upper 364.54 429.16 64.62 0.412 

 mid 450.49 459.64 9.15 0.134 

 lower 480.97 500.48 19.51 0.302 

 total 364.54 500.48 135.94 0.273 
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Table 6-3 Comparison of Historical Resource Estimates, Van Dyke Copper Deposit 

Company or 
Estimator 

Year Tonnage 
Total Cu 

(%) 
Oxide 
Cu (%) 

Method Cut-off Grade 

Occidental 1973 115,700,000 0.51 0.34 polygonal 0.20 % Cu 

AMAX 1973 117,000,000 0.49 0.31 polygonal 0.20 % Cu  

Utah 1975 140,585,000 0.40 0.24 sections 0.15% Cu 

C.R. Caviness 1976 119,202,494 0.52 0.32 sections 0.20 % Cu 

 
In 1976, Occidental initiated an in-situ leaching pilot program in an area due west of the Van Dyke shaft 
on patented claims and surface estate lands owned by VDCC.  The work consisted of drilling from surface 
one vertical injection well and one vertical recovery well, each 1,000 feet in length, spaced 75 feet apart. 
Water was then pumped down the injection well to hydraulically fracture rock containing acid soluble 
copper mineralization.  A weak sulphuric acid solution was then pumped down the injection well and 
allowed to percolate through the fractured rock until being drawn up the recovery well.  The pilot program 
as completed in 1977 and confirmed that in-situ leaching was an efficient and effective method of 
extracting copper from the deposit.  In 1978, Occidental initiated a second phase of in-situ testing by 
drilling five injection and recovery wells and eight monitoring wells.  The testing continued until May 1980 
and proved the feasibility of a surface in-situ leaching operation at Van Dyke (Huff et al, 1981).  However, 
a surface operation at Van Dyke was not supported by the Town of Miami under which the deposit resides. 
Town ordinances and ongoing litigation discouraged Occidental sufficiently and later in 1980 the company 
relinquished its option on the Van Dyke property.  
 
In 1986, Kocide Chemical Corporation (Kocide), a wholly owned subsidiary of Griffin Corporation, 
negotiated a deal with the owners of the VDCC to develop an in-situ leaching and copper recovery 
operation in the area that Occidental had tested in the 1970s.  Kocide applied for and received the 
necessary permits to drill a series of injection and recovery wells and to construct a copper cementation 
plant.  Production was expected to total approximately 600,000 pounds of copper per month during the 
initial phases of operation and then increase to approximately 1.5 million pounds of copper per month 
within two years.  Advancement of the Project was delayed through 1987, and production did not 
commence until December 1988 (Beard, 1990).  Initially, Kocide injected a dilute sulfuric acid solution into 
the underground workings and recovered the pregnant solution from a production well.  Cement copper 
ǿŀǎ ǇǊŜŎƛǇƛǘŀǘŜŘ ƛƴ ΨYŜƴƴŜŎƻǘǘ /ƻƴŜǎΩ ǳǎƛƴƎ ǎƘǊŜŘŘŜŘ ŀƴŘ ŘŜ-tinned cans and the product was shipped to 
ǘƘŜ ŎƻƳǇŀƴȅΩǎ Casa Grande plant for further refining to produce copper sulphate.  A recorded 4 million 
pounds of copper cement was produced in 1988-89 and 1989-90.  Kocide suspended its operations in 
1990 due to iron build up in the recycled leach solution.  
 
Later in 1990, Arimetco International Inc. acquired the Van Dyke property, and the following year 
rehabilitated the Van Dyke shaft. In 1992, Arimetco was developing plans to leach the entire deposit using 
the Van Dyke shaft as an extraction well, but this work did not proceed past the planning stages.  Following 
!ǊƛƳŜǘŎƻΩǎ ŘŜǇŀǊǘǳǊŜΣ ǘƘŜ ±ŀƴ 5ȅƪŜ ǇǊƻǇŜǊǘȅ ƭŀȅ ŘƻǊƳŀƴǘ until 2012.  
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6.3 Recent Developments - Van Dyke Copper Project  

In April 2012, Bennu Properties, LLC, Albert W. Fritz Jr. and Edith Spencer Fritz (Bennu-Fritz) concluded its 
acquisition of clear title to certain surface and subsurface mineral rights that comprise an estimated 90 - 
95% of the known extent of the Van Dyke property through a tax lien foreclosure process.  At about the 
same time, Bell Copper Corporation (Bell), through a wholly owned subsidiary, entered into a purchase 
and sale agreement with Bennu-Fritz to acquire the Van Dyke property.  Bell also acquired 35 unpatented 
federal mineral lode claims (the MIA 1-35 claims) that cover approximately 600 acres of ground 
contiguous with the southern edge of the Van Dyke property.  
 
In July 2012, Copper Fox Metals Inc. (Copper Fox) signed a purchase agreement with Bell to acquire 100% 
of Bell's interest in the Van Dyke property.  Under the terms of the purchase agreement Copper Fox, 
through a wholly owned subsidiary Desert Fox Van Dyke Co, acquire 100% of the Van Dyke property, 
including the MIA claims, as well as the Sombrero Butte property, by paying to Bell CDN$500,000, by 
paying to Bennu-Fritz US$1.5 million and by assuming the continuing obligations with respect to the Van 
Dyke property, subject to certain amended terms and conditions.  Bennu-Fritz retain a 2.5% Net Smelter 
Return ("NSR") production royalty from the Van Dyke deposit.  Copper Fox, in its' sole and absolute 
discretion, has the right to purchase up to 2% of the 2.5% NSR for a period of two years by the payment 
of US$1.5 million for each 1% NSR purchased.  
 
In 2013, Copper Fox completed a program to recover approximately 6,000 boxes of core, 3,500 of the 
original pulp samples and most of the geotechnical, hydrogeological, and engineering studies as well as 
operating information and copper production statistics generated by the In-situ Leach tests completed by 
Occidental Minerals Corporation and Kocide Chemicals on the Van Dyke deposit. 
 
In 2014, Copper Fox completed a six-hole (3,211.7m) verification diamond drilling (PQ core diameter) 
program, In-situ Pressure Leach testing (8 samples) of oxide copper mineralization, environmental 
baseline studies, hydrology studies, fluid mechanics, geochemical characterization of the lithologies 
surrounding the deposit, scoping level engineering studies, and a mineral resource estimate. 
 
The resource estimate was prepared by Moose Mƻǳƴǘŀƛƴ ¢ŜŎƘƴƛŎŀƭ {ŜǊǾƛŎŜǎ όΨaa¢{Ωύ ŀƴŘ ǘƘŜ bL по-101 
technical report disclosing the resource estimate was filed on SEDAR on February 2, 2015. Ms. Sue Bird ς 
P. Eng., and R. (Bob) Lane P. Geo as the Qualified Persons.  The Inferred Resource (Base Case at 0.05% 
total copper cut-off) totalled 261.7 million tonnes grading 0.25% total copper containing 1.44 billion 
pounds copper.  The modelling completed during the resource estimation, suggests that the copper 
mineralization is open to the west and southwest. 
 
In 2015, Copper Fox completed a NI-43-млм ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ŜƴǘƛǘƭŜŘ άtǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘ 
¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ŦƻǊ ǘƘŜ ±ŀƴ 5ȅƪŜ /ƻǇǇŜǊ tǊƻƧŜŎǘέ ŘŀǘŜŘ bƻǾŜƳōŜǊ муΣ нлмр ǇǊŜǇŀǊŜŘ ǳƴŘŜǊ ǘƘŜ 
direction of Moose Mountain Technical Services, Mr. Jim Gray, P.Eng., et al as Qualified Persons.  The PEA 
suggested that Van Dyke is a technically sound ISCR copper project, utilizing underground access and 
conventional SX-EW recovery methods with low cash costs, strong cash flow, a post-tax NPV of US $149.5 
million and IRR of 27.9%.  The PEA was based on $US 3.00/lb copper and included an Inferred Resource 
of 183 million tonnes containing 1.33 billion pounds of copper at an average total copper grade of 0.33%. 
Mine life was estimated to be 11 years with annual copper production of 60 million pounds in Years 1-6, 
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declining thereafter.  The acid soluble copper recovery used in the PEA was 68%. Direct operating costs 
were estimated to average $US 0.60 per pound over the life of mine.  The PEA forecasted a Gross Revenue 
of $1.37 billion over the mine life with cumulative net free cash flow of $453.1 million (before tax) and 
$342.2 million (post-tax).  The Initial capital cost (on a new basis, including pre-production costs and $US 
42.4 million in contingencies) totaling $204.4 million, were expected to be recovered within 2.9 years on 
a post-tax basis.  The project economics were most sensitive to copper recovery and copper price.   
 
The PEA recommended that a pre-feasibility study (estimated cost of $US 16.6 million) consisting of 
10,000m of diamond drilling to upgrade and to expand the resource as well as a five-hole ISCR pilot test 
program to investigate, among other things, soluble copper recoveries, hydraulic connectivity, hydrology, 
and other geotechnical parameters related to in-situ leaching be completed.  
 
The results of the PEA were preliminary in nature as they include an Inferred Mineral Resource which is 
considered too speculative geologically to have the economic considerations that would enable them to 
be categorized as mineral reserves.  There is no certainty that the PEA forecasts will be realized or that 
any of the resources will ever be upgraded to reserves. Mineral resources that are not mineral reserves 
do not have demonstrated economic viability.   
 
In 2016, Copper Fox retained NV5 to estimate the cost of the compilation of the historical hydrogeological, 
water quality and information from three previous ISCR test programs completed by Occidental Minerals 
and Kocide Chemicals.  NV5 estimated the cost to complete this work to be approximately $US 425,000.  
 
In 2017, Copper Fox commenced the process to obtain a Class III; Underground Injection Control όά¦L/έύ 
and Aquifer tǊƻǘŜŎǘƛƻƴ όά!tέύ permits which if acquired, are good for the life of the Project.  NV5 compiled 
the information from the three historical ISCR and production tests and information for geotechnical and 
hydrogeological wells completed around the Van Dyke project.  Modeling of the Pollution Management 
Area, the Discharge Impact Area, the Cone of Depression and Points of Compliance as well as the 
abandonment plans for the proposed test site was completed to the draft stage when Copper Fox 
suspended the work on the permit applications due to its inability to obtain surface access to the proposed 
ISCR pilot scale test site. 
 
No work was done on the Van Dyke Project in 2018. 
 
In 2019 Copper Fox undertook a program to re-analyze all available historical sample pulps and where 
necessary/possible re-sample available drill core intervals for Total Copper (TCu), Acid Soluble Copper 
(ASCu) and Cyanide-Soluble Copper (CNCu) concentrations.  A total of 2,193 drill core chips, rejects, and 
pulps from 38 historical diamond drillholes were submitted to Skyline Laboratories in Tucson Arizona for 
TCu, ASCu and CNCu analyses.  Updating of the geological model for the Van Dyke deposit was also 
completed in 2019.  Details of this work are set out in Sections 9 and 14 of this Report. 
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7 Geological Setting and Mineralization  

7.1 Geological Setting 

The Van Dyke Copper Project is in the Basin and Range province of east-central Arizona, and centrally 
within the Globe quadrangle.  The general geology of the Globe quadrangle was studied by F. L. Ransome 
in 1901 and 1902.  The results of his work were published by the United States Geological Survey as 
Professional Paper 12 (Ransome, 1903) and as folio 111 of the Geologic Atlas (Ransome, 1904).  In 1911, 
following the realization of the significance of low-grade disseminated copper deposits, Ransome 
returned to the district to conduct additional work, the results of which were included in Professional 
Paper 115 (Ransome, 1919). In the middle of the 20th Century, N.P. Peterson and others conducted 
fieldwork and produced several important reports, including United States Geological Survey Professional 
Paper 342, describing the geology and ore deposits of the district (Peterson, 1962), a publication that 
provides the geological framework for the area.  
 
Southeast Arizona, including the Globe-Miami district, has undergone considerable structural 
deformation that began in the Paleoproterozoic and persisted through to the Tertiary. During the Late 
Cretaceous and Early Tertiary, the area endured basement-cored uplifts bounded by reverse faults, 
volcanism, intense compressive deformation, and plutonism that are all related to the development of 
the Laramide orogeny and magmatic-hydrothermal arc (Coney, 1978). A period of extensive erosion, 
including the unroofing of porphyry copper systems followed, and was in turn followed in the Late Tertiary 
by Basin and Range rifting (Maher et al., 2008).   
 
The Globe-Miami mining district is underlain by igneous, sedimentary, and metamorphic rocks of 
Precambrian, Paleozoic, Tertiary, and Quaternary age. Figure 7-1 shows a simplified geological map of the 
western half of the district.  Table 7-1 lists the stratigraphy of the Miami-Inspiration area.  Figure 7-2 shows 
a diagrammatic sketch that illustrates the age and spatial relationships of the major rock units.  
 
The oldest exposed rocks in the district are Early Proterozoic (1.6-1.7 Ga) turbidites and felsic volcanic 
rocks of the Pinal Schist that were metamorphosed to greenschist facies.  These rocks were intruded by 
granodioritic to dioritic rocks at ~1.6 Ga, including the Madera Diorite.  Post-metamorphic, regionally 
extensive granitic plutons (~1.4 Ga) were emplaced into this sequence and developed andalusite-bearing 
contact aureoles.  Subsequently, the Late Proterozoic Apache Group, a relatively thin (~1 km) succession 
of regionally extensive marine sedimentary rocks dominated by siliciclastic and minor carbonate rocks, 
was deposited across the region. It consists of, from oldest to youngest: the Pioneer Formation, including 
the basal Scanlan Conglomerate; the Dripping Spring Quartzite, including the Barnes Conglomerate; the 
Mescal Limestone; and, minor basalt closely associated with the Mescal.  
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Note: Deposit Abbreviations: BB=Bluebird; CA=Cactus/Carlota; CC=Copper Cities; CD=Castle Dome; CS=Copper Springs; DH=Diamond H; 
IN=Inspiration (Thornton); LO=Live Oak; ME=Miami East; MI=Miami Caved; OD=Old Dominion; OX(N)=Oxhide North; OX(S)=Oxhide South; 
PV=Pinto Valley; VD=Van Dyke 

Figure 7-1 Simplified Geological Map of the Western Half of the Globe-Miami Mining District 
(modified by L. J. Bernard after Peterson, 1962; Creasey, 1980; Sillitoe, 2010)  
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Paleozoic rocks in the district are the Cambrian Troy Quartzite, Devonian Martin Limestone, Mississippian 
Escabrosa Limestone, and Pennsylvanian to Permian Naco Formation.  
 
During the latter stages or following deposition of the Apache Group, basaltic magmas were emplaced at 
about 1.1 Ga as sub-horizontal sheets (sills and sill-like bodies) of diabase with local, steeply dipping feeder 
dikes.  These intrusions were emplaced predominantly at shallow depths, within the upper 2km of the 
crust, but locally breached the surface in the form of basalt flows.  The masses of diabase locally are 
important hosts to mineralization and provide key markers used in reconstructing Laramide reverse and 
mid-Tertiary normal faults (Maher et al., 2008). 
 
Table 7-1 Stratigraphy of the Miami-Inspiration Area (after Ransome, 1903 and 1919; 
Peterson, 1962; Creasey, 1980) 

Rock or Formation Age Description 

Alluvium Upper Tertiary and Quaternary Unconsolidated, poorly sorted poly-lithologic 
detritus 

Gila Conglomerate Upper Tertiary and Quaternary poorly sorted, matrix-supported bouldery cobble 
conglomerate 

Apache Leap Tuff Miocene dacitic ash flow tuff 

Whitetail Conglomerate Oligocene well-bedded, hematite-rich matrix supported 
conglomerate 

Naco Formation Pennsylvanian - Permian thin bedded calcareous sediment, marl and 
fossiliferous limestone 

Escabrosa Limestone Lower Mississippian cliff forming limestone and dolostone 

Martin Limestone Upper Devonian dolostone, minor shale and sandstone 

Troy Quartzite Cambrian well-bedded, well-sorted quartzite with basal 
quartzite conglomerate 

Apache Group     

 Mescal Limestone Precambrian (~1.2 Ga) stromatolitic limestone, dolomitic limestone and 
chert 

 Dripping Spring Quartzite Precambrian upper quartzite beds and lower arenaceous shale  

 Pioneer Formation Upper Precambrian arkosic sandstone to arenaceous shale 

Pinal Schist Early Proterozoic (1.6-1.7 Ga) regionally extensive meta-turbidites and minor felsic 
volcanic rocks metamorphosed to greenschist facies; 
locally andalusite-bearing 

 
Several other Laramide age igneous intrusions, ranging from granodiorite to quartz monzonite, were 
emplaced during late Mesozoic and early Tertiary time.  The most recent of these is the Schultz Granite, 
which underlies the southern part of the district, and was intruded into the Precambrian and Paleozoic 
country rock during the Paleocene.  The Schultz Granite is a composite pluton consisting of at least three 
intrusive phases.  The earliest phase is a granodiorite, the intermediate or main phase is a porphyritic 
quartz monzonite, and the youngest phase is a series of porphyritic intrusions that were not all emplaced 
at the same time (Creasy, 1980).  Near the northern-most exposures at the Inspiration deposit, Schultz 
Granite has various textures and compositions that have been called granodiorite, quartz monzonite, and 
porphyritic quartz monzonite (Olmstead and Johnson, 1966). Creasey (1980) refers to this as the porphyry 
phase (ie. granite porphyry) of the Schultz Granite.  A separate body of granite porphyry has been mapped 
at the Pinto Valley, Copper Cities, Diamond H, and Miami East deposits, and is seen near the vein-
controlled mineralization at Old Dominion.  
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Abbreviations: AG, Apache Group; AL, Apache Leap Tuff; DB, diabase EL, Escabrosa Limestone; GC, Gila Conglomerate; GM, granite of Manitou 
Hill; LG, Lost Gulch Monsonite; MD, Madera Diorite; MF, Martin Formation; NL, Naco Limestone; PS, Pinal Schist; RG, Ruin Granite; SG, Schultze 
Granite; SOG, Solitude Granite; TQ, Troy Quartzite; WS, Willow Spring Granodiorite; WT, Whitetail Conglomerate. 

Figure 7-2 Diagrammatic Sketch Illustrating Geologic Relationships of Rock Units in the Globe-
Miami Mining District (Creasey, 1980) 
 
Tertiary sedimentary and volcanic rocks cover the mineralized units.  The Whitetail Conglomerate was 
formed because of regional uplift approximately 32 Ma. Rocks of the Whitetail Conglomerate contain 
weathered clasts of older rocks in a red iron oxide-rich, very fine-grained matrix, and locally detrital to 
exotic copper mineralization.  A Miocene ash-flow tuff, known as the Apache Leap Tuff, covered the area 
following the Whitetail Conglomerate (21 Ma).  Further Basin and Range faulting and subsequent erosion 
produced the Tertiary to Quaternary Gila Conglomerate from the erosion of all older rocks.  
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The Gila Conglomerate fills a deep structural basin between the towns of Miami and Globe, more than 
10km, and extends northward along Miami Wash and Pinal Creek.  It was deposited as two alluvial fan 
complexes that washed down from the Apache Peaks to the north and from the Pinal Mountains to the 
south.  Gila Conglomerate is covered by variably thick surficial deposits of alluvium and outwash.  Figure 
7-3 provides a cross-section of part of the Miami-Inspiration trend.  

7.2 Mineralization in the Globe-Miami Mining District 

The Globe-Miami mining district of east-central Arizona occupies part of the Laramide magmatic-
ƘȅŘǊƻǘƘŜǊƳŀƭ ŀǊŎ ƻŦ ǎƻǳǘƘǿŜǎǘŜǊƴ bƻǊǘƘ !ƳŜǊƛŎŀΣ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇǊŜƳƛŜǊ ŎƻǇǇŜǊ ǇǊƻǾƛƴŎŜǎ ό¢ƛǘƭŜȅΣ 
1982b; Long, 1995).  The district is known for a cluster of large disseminated or porphyry copper deposits, 
many of which have been or are actively being mined and copper-rich polymetallic vein deposits 
(Ransome, 1903).  The vein deposits, based on their predominant metals, have been further divided by 
Peterson (1962) into copper veins, zinc-lead veins, zinc-lead-vanadium-molybdenum veins, manganese-
zinc-lead-silver veins, gold-silver veins, and molybdenum veins.  Many vein deposits were important 
producers during the early history of the district.    
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Figure 7-3 West to East Section of the Miami-Inspiration Trend (modified by L.J. Bernard after Peterson, 1962, modified by Stewart 
2020) 
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¢ƘŜ ŘƛǎǘǊƛŎǘΩǎ ǇƻǊǇƘȅǊȅ ŎƻǇǇŜǊ ŘŜǇƻǎƛǘǎ ƛƴŎƭǳŘŜ aƛŀƳƛ-Inspiration, Miami East, Pinto Valley, Copper Cities, 
Castle Dome and Carlota. Potassic, argillic, sericitic and propylitic phases of alteration are associated with 
the deposits.  Mineralization consists of hypogene (primary sulphide) (and secondary enrichment (oxide, 
silicate, and sulphide) or supergene. Hypogene zones consist of the primary sulphide minerals pyrite and 
chalcopyrite with minor amounts of molybdenite, occasional sphalerite and galena; gold and silver may 
be recovered in small amounts as by-products.  Supergene enrichment zones, and locally exotic copper 
deposits, are dominated by chrysocolla, malachite, azurite, and tenorite as replacements of sulphide 
species or as infiltrations along late fracture systems.  /ƘŀƭŎƻŎƛǘŜ ƭƻŎŀƭƭȅ ƻŎŎǳǊǎ ŀǎ ΨōƭŀƴƪŜǘǎΩ ǇǊƻȄƛƳŀƭ ǘƻ 
hypogene ore.  The development of supergene mineralization was so extensive and the process of copper 
enrichment so thorough, that it led to the formation of numerous large, copper-rich ore bodies.  Almost 
all the ore mined in the Globe-Miami district came from supergene-enriched deposits.    
 
The hydrothermal deposits are genetically and spatially related to the emplacement of Paleocene (59 to 
64 Ma) calc-alkaline hypabyssal intrusions, specifically the younger porphyritic phases of the Schultz 
Granite (Pederson, 1962; Creasey, 1980; Titley, 1982b; Seedorff et al., 2008).  The mean intrusive age of 
the main phase of the Schultz Granite is 61.2 +/ - 0.4 Ma.  The isotopic age of the porphyry phase is 
uncertain because of extensive alteration and because of multiple periods of intrusion.  The age of 
mineralization differs from place to place across the district and spans about 5m.y. From oldest to 
youngest, the known periods of mineralization are: Copper Cities orebody, 63.3 +/- 0.5 Ma; regional 
quartz-sericite veins, 61.1 +/- 0.3 Ma; Miami-Inspiration orebody, 59.5 +/- 0.3 Ma; and Pinto Valley 
orebody, 59.1 +/- 0.5 Ma (Creasey, 1980).  
 
Following their formation, porphyry copper systems were affected by faulting, erosion, and oxidation and, 
in the Oligocene-Miocene, by extensional tectonism that dismembered and variably tilted the upper 
crustal rocks in the area through the development of grabens and half-grabens (Creasey, 1980; Spencer 
and Reynolds, 1989; Wilkins and Heidrick, 1995; Seedorff et al., 2008; Mayer et al., 2008). 
 
The Van Dyke copper deposit is located within the Inspiration-Miami trend of deposits that includes five 
principal orebodies; from west to east they are Live Oak, Thornton, Miami Caved, Miami East and Copper 
Cities (Ransome, 1919; Peterson, 1962; Olmstead and Johnson, 1966; Creasey, 1980).  

7.3 Structural Setting, Geology and Mineralization of the Van Dyke Copper Deposit 

7.3.1 Structural Setting and Deposit Geometry  

The main structural element in the Miami area is the Miami fault; a district-scale north 020-trending, east-
dipping (60 degrees) normal fault that outcrops approximately 400m west of the Van Dyke shaft and can 
be traced to the Copper Cities mine three miles to the north (Figure 7-1).  The Van Dyke copper deposit 
lies to the east, and on the hangingwall side, of the Miami fault (Figure 7-3).  The Miami fault developed 
during the Tertiary; forms the western edge of a graben that extends eastward to the city of Globe.  The 
graben is filled with Late Miocene and younger Gila Conglomerate that thickens to the east and to the 
north.  
 
Eastside down displacement on the Miami fault is estimated to be approximately 200 m, placing the Van 
Dyke deposit at deeper levels than the adjacent Miami Caved deposit. Lƴ ǘƘŜ ƳƛŘ ǘƻ ƭŀǘŜ мфтлΩǎ diamond 
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drilling and deposit modeling identified the presence of at least two or more sympathetic normal faults in 
the hangingwall of the Miami fault.  They include the Porphyry and Azurite faults which was interpreted 
to further dismember the Van Dyke deposit.  Interpretive cross-sections produced by Occidental in the 
early 1970s illustrate a deposit that consists of two (or more) structural blocks or segments each bound 
by moderately east-dipping, east-side down normal faults.  The deposit was originally interpreted as a 
continuous, sub-horizontal sheet-like body that dips eastward at 15-20°.  The portion of the deposit bound 
by the Porphyry fault and the Azurite fault consisted of two crude, gently east-dipping panels separated 
by a barren to weakly mineralized core.  
 
The work completed by Occidental indicated that the hangingwall of the mineralization was defined by a 
άƭŜŀŎƘ ŎŀǇέ ǘƘŀǘ ǳƴŘŜǊƭƛŜǎ ŀ layer of red hematitic clay.  The hematitic clay layer marks the erosional 
unconformity between the Gila Conglomerate and the Pinal Schist.  About 60m (200 feet) northeast of 
the Van Dyke shaft, mineralization is truncated by the Van Dyke fault, a post mineral structure coincident 
with the footwall of a granite porphyry dyke.  The fault and dyke strike 110° and dip 70°NE.  The 
localization of higher-grade secondary copper mineralization appears to have been controlled by the 
intersection of a low-angle (20 degree) fault zone with the Van Dyke fault (Figure 6-1).  The greatest 
amount of brecciation and the highest copper grades occur near this intersection.  The Van Dyke fault and 
its interpreted eastern extension (the άCW faultέύ, was interpreted to have formed barriers to the copper-
bearing solutions that seeped into the low-angle fault zone. The amount of offset along these structures 
is uncertain.  
 
The Van Dyke copper deposit has a drill-defined, north-easterly strike length of 1500m, a width of 1300m, 
and a thickness between 40m to over 230m.A three dimensional view of the deposit is illustrated in Figure 
7-4, indicating the major faults, and the mineralized solid used in modelling, as well as the drillholes used. 
Additional plans and sections can be found in Section 14.  

7.3.2 Geology 

The Van Dyke deposit is not exposed at surface, therefore all known geological information for the deposit 
has been gained from exploration diamond drilling programs and from development of the Van Dyke shaft 
and related level workings.  Based on diamond drilling, the deposit is covered by between 186 - 627m of 
alluvium and post-mineral Gila Conglomerate.  
 
Almost all the Van Dyke deposit is hosted by Lower Precambrian Pinal Schist; a minor amount of copper 
mineralization occurs in altered porphyritic dikes of the Paleocene Schultz Granite that intruded the Pinal 
Schist.  
 

Stratified Rocks 

Pinal Schist 
Lower Precambrian (~1.7 - 1.6 Ga) Pinal Schist is typically pale to medium grey, strongly foliated meta-
sedimentary rock consisting of up to 75-80% muscovite (or sericite) and quartz, and varying amounts of 
biotite, chlorite, k-feldspar, and clay. It ranges from coarse-grained quartz-sericite schist to fine-grained 
quartz-sericite-chlorite schist.  Evidence of early ductile deformation is provided by sections of schist that 
display tight (ie. chevron) to isoclinal folds (Plate 7-1).  More recent brittle deformation is demonstrated 
by extensive intervals of fractured to brecciated (and re-cemented) schist (Plate 7-2), quartz vein and 
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fracture-controlled copper mineralization.  The interconnected open spaces created during brittle 
deformation served as conduits and depositional sites for secondary copper minerals.  Late-stage quartz 
± sulphide veinlets and oxidized equivalents cut the foliation (Plate 7-5 and Plate 7-6).  
 
Diabase, an important host to secondary copper mineralization at Miami East, has not been observed at 
Van Dyke.  
 

 
Source: MMTS, 2021 

Figure 7-4 Three-Dimensional View of the Van Dyke Copper Deposit ς Mineralized Solid 
(orange), Van Dyke Fault (red), Miami East Fault (blue), Topo and Drillholes 
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Plate 7-1 Chevron-folded Pinal Schist, Drillhole VD-14-05 at 439.7m 

 

Plate 7-2 Brecciated Pinal Schist re-cemented in part by azurite and malachite, Drillhole VD-
14-04 at 473.3m [the linear alignment of the mineralized structure suggests mineralized fracture] 
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Gila Conglomerate 

The Tertiary and Quaternary Gila Conglomerate is the youngest of all sedimentary rock units on the 
Project.  Its deposition was preceded by periods of faulting, uplift and extensive erosion.  The base of the 
unit rests on a pronounced angular unconformity. In the Van Dyke area, Gila Conglomerate lies directly 
on weathered and leached Lower Precambrian Pinal Schist.  
 
The composition of the conglomerate is highly variable, often representing the dominant local lithology. 
It is typically poorly sorted, but generally is moderately to well-stratified and is compositionally matrix-
supported (Plate 7-3).  Clasts range in size from pebbles to large cobbles and small boulders and are 
typically sub-rounded.  This unit overlies and postdates mineralization, and therefore has little economic 
potential. Clasts of Pinal Schist containing secondary copper minerals have been observed at the base of 
the Gila Conglomerate in several drillholes within the deposit area. 

 

Intrusive Rocks 

Schultz Granite 

The only intrusive rock identified to-date on the Project is Granite Porphyry of the Schultz Granite 
intrusion.  The most continuous interval of intrusive rock encountered in drilling is a pale greenish grey, 
porphyritic biotite granodiorite.  The rock is composed of up to 10% clear quartz phenocrysts, 2% zoned 
K-feldspar phenocrysts (Plate 7-4) set in a finer grained groundmass consisting mostly of plagioclase, K-
feldspar, quartz, sericite, biotite, and hornblende.  
 
The granite is often moderately to intensely sericite-altered and ranges from being non or weakly 
mineralized to strongly mineralized, particularly where it is intensely fractured to shattered or brecciated.  
Copper FoxΩǎ ŦƛǊǎǘ ƘƻƭŜΣ ±5мп-01, located on the west side of the property passed through Pinal Schist and 
into Schultz Granite porphyry at a depth of 576.1m and stayed in intrusive to the end of the hole at 
639.2m.  Near the contact both units are weakly mineralized with pyrite±chalcopyrite and late quartz-
molybdenite veinlets.  The Pinal Schist exhibited phyllic-alteration, and Schultz Granite exhibited phyllic 
to potassic-alteration. 
 
Re-modeling of the geological data for the Van Dyke deposit in 2019 identified a series of NNW trending 
porphyritic dikes cross the central and northern parts of the property.  These dikes in places contain 
fragments of the Pinal Schist and are interpreted to have the same strike and dip orientation as the dike 
occupying the Van Dyke Fault.  

 

Alluvium  

Tertiary alluvium is composed primarily of reworked detritus derived from Gila Conglomerate.  It contains 
appreciable brown clay and an assortment of pebbles, cobbles, and boulders. It forms thin (<1m to ~ 20m) 
poorly sorted and poorly cemented deposits that are well-exposed in Bloody tanks Wash through the 
town of Miami. Recent erosion is dissecting these deposits and the underlying Gila Conglomerate.  
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Plate 7-3 Gila Conglomerate, Drillhole VD-14-01 at 45.7m 

 

Source: MMTS, 2020 

Plate 7-4 Schultz Granite, Drillhole VD-14-01 at 628.4m showing porphyritic biotite granodiorite 
with one zoned K-feldspar megacryst 
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7.3.3 Mineralization  

Mineralization includes both hypogene (primary sulphide) and supergene (secondary 
oxidization/enrichment -oxide-silicate+/-sulphide) types, but the latter far outweighs the former in terms 
of abundance, grade, and therefore economic potential.  
 
Secondary copper mineralization comprises most of the Van Dyke deposit.  Mineralization, consisting 
primarily of malachite, chrysocolla, azurite, cuprite and tenorite occurs over a 1,500m horizontal distance 
principally in tectonically fractured to brecciated panels of Pinal Schist (5).  The secondary minerals in the 
vicinity of the Van Dyke shaft occur primarily as bands and crustifications, textures that suggest formation 
was by filling of open spaces, whereas in other parts of the deposit, the secondary copper minerals occur 
as staining on cleavage planes, in fractures and as in-situ replacement in quartz veins (Plate 7-5 and Plate 
7-6).  There are no relict sulphide grains in the upper part of the deposit.  Beneath the secondary copper 
mineralization there exists a weakly developed Supergene zone; containing primarily chalcocite with 
sparse malachite, azurite and chrysocolla and is transitional down-section locally into weakly-developed 
zones of hypogene mineralization, primarily located in the central and western parts of the project area. 
 

 
Source: MMTS, 2020 

Plate 7-5 Malachite, azurite and chrysocolla in fractured Pinal Schist, 294.5m, Drillhole M-3 
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Source: MMTS, 2020 

Plate 7-6 Malachite in cross-cutting quartz vein Pinal Schist, 354.3m, Drillhole OXY-47A 
 
The secondary copper mineralization that comprises most of the Van Dyke copper deposit is believed to 
have formed from multiple weathering/oxidization/erosion cycles of primary hypogene copper 
mineralization.  These oxidization/erosional cycles created copper laden solutions that over a significant 
period migrated laterally and vertically along interconnected fractures and zones of brecciation.  In 
general, the grade of the secondary copper mineralization is a function of the number 
ǿŜŀǘƘŜǊƛƴƎκƻȄƛŘƛȊŀǘƛƻƴκŜǊƻǎƛƻƴǎ ŎȅŎƭŜǎ όάŜƴǊƛŎƘƳŜƴǘ ŦŀŎǘƻǊέύ ŀƴŘ the fracture/brecciated nature of the 
country rock prior to weathering/oxidization of primary sulphide copper mineralization. 
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Source: MMTS, 2020 

Plate 7-7 Malachite, azurite and chrysocolla in fractured to brecciated Pinal Schist, 412.46 ς 
417.67m, Drillhole VD-14-0 
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8 Deposit Types 
The Globe-Miami mining district in which the Van Dyke project occurs is known mainly for its large 
porphyry copper deposits, including the Miami-Inspiration, Miami East, Pinto Valley, Copper Cities and 
Castle Dome mines, and copper-bearing veins of the Old Dominion mine.  The Miami-Inspiration operation 
consisted of a complex of ore bodies, including the main Live Oak and Thornton pits, and the underground 
Miami Caved deposit, that together covered an arcuate west-to-east strike length of about 4km (Creasey, 
1980).  The Miami East deposit is the eastern down-faulted extension of Miami-Inspiration (Peterson, 
1962; Titley, 1989).  About half of the Miami-Inspiration ore was mined from a porphyritic quartz 
monzonite phase of Paleocene Schultz Granite and about half came from the Proterozoic Pinal Schist.  The 
deposits consisted of partly eroded leached caps, well-developed supergene enrichment zones, and 
underlying lower grade hypogene zones.  At the Miami East deposit, a chalcocite-bearing diabase sill was 
an important source of ore.  
 
Porphyry copper deposits consist of disseminated copper minerals and copper minerals in veins, 
stockworks and breccias that are relatively evenly distributed throughout large volumes of rock.  Porphyry 
copper deposits are typically high tonnage (greater than 100 million tons) and low to medium grade (0.3ς
2.0% Cu).  ¢ƘŜȅ ŀǊŜ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜ ƻŦ ŎƻǇǇŜǊΣ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ƳƻǊŜ ǘƘŀƴ сл҈ ƻŦ ǘƘŜ 
annual world copper production and about 65% of known copper resources. Porphyry copper deposits 
also are an important source of other metals, notably molybdenum, gold, and silver.  
 
The geometry and dimensions of porphyry copper deposits are diverse, in part because of post-ore 
intrusions, varied types of host rocks that influence deposit morphology, relative amounts of hypogene 
and supergene ore each of which has different configurations, and erosion and post-ore deformation 
including faulting and tilting.  Porphyry copper deposits commonly are centered on small cylindrical 
porphyry stocks or swarms of dikes.  A generalized model for a classic or calc-alkalic porphyry copper 
deposit is presented in Figure 8-1.  
 
The vertical extent of hypogene mineralization in porphyry copper deposits is generally less than or equal 
to 1 to 1.5km.  The predominant hypogene copper sulphide minerals are chalcopyrite, which occurs in 
nearly all deposits, and bornite, which occurs in about 75% of deposits.  Molybdenite, the only 
molybdenum mineral of significance, occurs in about 70% of deposits.  Gold and silver, as by-products, 
occur in about 30% of deposits.  
 
Oxidization Processes in Porphyry Copper Deposits: 
Supergene alteration and mineral assemblages are formed when copper and iron bearing sulphide 
minerals are exposed to near-surface groundwater as they are exhumed by erosion and exposed to 
weathering.  
 
The distribution and percentage of mineral species within a porphyry copper deposit exert a pronounced 
effect on the resulting copper minerals and associated gangue.  In porphyry copper deposits, the leached 
cap (minimal copper content) and enrichment blanket are features that form because of several 
weathering/oxidation cycles of sulfide-bearing minerals. As these rocks are exposed to weathering; during 
the oxidation process, the iron contained in minerals is transformed into red, reddish brown, orange, and 
yellow colored iron oxides, while the sulfur combines with groundwater to produce a weak acid solution. 
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The copper is dissolved from the copper bearing minerals (typically chalcopyrite and bornite) by these 
acidic solutions, which percolate downward to the water table, where they encounter reducing conditions 
that allow the copper to precipitate out as chalcocite (a copper-bearing sulfide).  Over time this action can 
forms a thick, copper rich, blanket-shaped zone, known as an enrichment blanket. 
 
The leached cap and the underlying enrichment blanket typically occur above the phyllic altered zone of 
a porphyry copper deposit due to copper sulfides and abundant amounts of pyrite (Figure 8-2).  The 
enrichment process requires more pyrite than copper sulfides because pyrite is the primary source for the 
acidic solution required for enrichment blanket development.  The leached cap and the enrichment 
blanket are generally thin or absent above the potassic and propylitic alteration zones due to the low 
pyrite content.  
 
In rocks where the formation of acidic solutions does not occur due to either the absence of pyrite or in 
rocks with low pyrite content that generate weak acidic solutions, the copper-bearing sulfides are oxidized 
in place to form chrysocolla, malachite, azurite, atacamite and brochantite.  
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Figure 8-1 Generalized Model for a Telescoped Porphyry Copper System (After Sillitoe, 2010) 
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Figure 8-2 Idealized Results of the Interaction between Hypogene and Supergene Mineralization at an Exposed and Oxidizing Porphyry 
Copper Deposit (Guilbert And Park, 1986) 
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Van Dyke Oxide Copper Deposit: 
The Van Dyke deposit is located immediately southwest of the Miami Caved deposit and east of the Miami 
East deposit.  It is separated from the Miami Caved deposit and from the Miami East deposit by the Van 
Dyke fault.  The Van Dyke deposit is interpreted to be the eastern extension of the porphyry copper 
deposit mined by the Miami-Inspiration operation and the southern extension of the Miami caved 
porphyry copper deposit.  The deposit is covered by from 186m to 627m of alluvium and post-mineral Gila 
Conglomerate.  
 

The Van Dyke deposit is hosted primarily in the Pinal Schist and to a lesser extent in porphyritic dykes of 
Schultz granite.  Secondary copper mineralization comprises much of the Van Dyke deposit.  The Oxide 
zone consists primarily of malachite, chrysocolla, azurite and cuprite.  These copper minerals occur in 
fractures, in quartz veins and along cleavage planes but primarily in fractured to brecciated areas of Pinal 
Schist.  Beneath the oxide copper mineralization there exists a weakly developed Supergene zone 
containing mainly chalcocite with sparse malachite, azurite and chrysocolla; it is transitional down-section 
into local, weakly-developed zones of hypogene chalcopyrite-pyrite-molybdenite mineralization 
particularly in the center and western parts of the project area.  Hypogene copper-molybdenum 
mineralization is subordinate to the secondary copper mineralization that comprises much of the Van 
Dyke copper deposit.   
 

The mineral zonation, secondary copper mineralogy, significant molybdenum concentrations within the 
Oxide zone (Table 8-1) combined with the features typical of a Leach Cap, supports the interpretation that 
the Van Dyke oxide deposit resulted from several weathering/oxidization/erosional cycles similar to that 
documented at the Lakeview and Morenci porphyry deposits in central and southern Arizona.  
 

Table 8-1 Molybdenum concentrations from selected drillholes within the Oxide zone, Van 
Dyke deposit 

DDH From To Interval ASCu Mo (ppm)

ID (m) (m) (m) (%) average Min Max

VD14-01 246.90 368.40 121.50 0.251 10 5.0 420

VD14-02 375.21 458.72 83.51 0.507 70 20.0 640

481.58 593.14 111.56 0.230 30 3.0 150

VD14-03 315.47 434.64 119.17 0.391 80 6.0 250

VD14-04 452.32 616.18 163.86 0.287 40 50.0 1100

VD14-05 401.30 448.06 46.76 0.513 4 0.5 27

VD14-06 249.02 281.64 32.62 0.595 20 6.0 123

310.29 318.82 8.53 0.326 10 5.0 40

350.82 383.74 32.92 0.192 20 5.0 106

OXY-10A 338.57 379.17 40.60 0.709 50 20.0 110

OXY-11 309.37 379.17 69.80 0.162 70 20.0 290

OXY-15 407.52 457.50 49.98 0.427 30 10.0 50

OXY-17B 308.76 446.23 137.47 0.291 40 12.0 208

OXY-18 398.67 529.13 130.46 0.302 40 20.0 501  
The above intervals do not represent true thickness of the mineralized interval. Min=minimum, Max = maximum 
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9 Exploration 

9.1 Historical Exploration  

Exploration on the Van Dyke property began in 1916 with the collaring of rotary drillhole V-1 by Van Dyke 
/ƻǇǇŜǊ /ƻΦ ŦǊƻƳ ŀ ǊƛŘƎŜ ǘƻǇ ƭƻŎŀǘŜŘ мллл ŦŜŜǘ ǎƻǳǘƘǿŜǎǘ ƻŦ ǘƘŜ aƛŀƳƛ /ƻǇǇŜǊΩǎ bƻΦ р {ƘŀŦǘ ƛƴ ǘƘŜ 
northwest corner of the patented claim area.  The drillhole intersected abundant copper oxide and copper 
silicate mineralization within a fault zone at a depth of 1,182ft (Peterson, 1962).  A second drillhole, V-2 
collared 2,600ft east-southeast of V-1 also intersected mineralized breccia, and a third hole, V-3, collared 
6,700ft farther to the southeast was abandoned at a depth of 1,400ft in Gila Conglomerate Gila.  
 
The results of the drilling program led to the sinking of the Van Dyke shaft, located just 200ft south of 
drillhole V-1.  ¢ƘŜ ŜȄŎŀǾŀǘƛƻƴ ƻŦ ǘƘŜ сΩ ōȅ ммΩ ǾŜǊǘƛŎŀƭ ǎƘŀŦǘ ōŜƎŀƴ ƛƴ мфмф ŀƴŘ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ǘƻ ŀ ŘŜǇǘƘ 
of 1,692ft in 1920 (Rice, 1921).  ¢ƘŜ ǎƘŀŦǘǎΩ ƛƴǘŜƴŘŜŘ use was for exploration and development, but three 
levels of underground workings were advanced from it that supported two short periods of mining.  The 
mine was closed in 1945.  
 
Two small inconsequential exploration drilling programs were later completed.  In 1947, AMICO Mining 
Corp., a consortium of three major copper producers, leased the property and drilled four deep churn 
holes to test the deposit.  All four holes were collared in Gila Conglomerate and were spaced equally along 
a northeast-oriented line starting approximately 2500 feet south of the Van Dyke shaft near Cherry Flats 
Road.  Three of four holes penetrated the base of the Gila Conglomerate, beneath which only traces of 
copper oxide and iron oxide minerals were noted in generally fresh and unmineralized Pinal Schist (Clary 
et al., 1981).  In 1964, Freeport Sulfur Company leased the property and drilled two holes that failed to 
intersect mineralization (Clary et al., 1981).  Data does not exist for any of the six holes mentioned above. 
 
In 1968, Occidental Minerals Corporation leased the property and began what became a systematic 
exploration diamond drilling program.  Occidental optioned the property to other operators periodically 
during the ensuing 12 years that it held the lease, including Utah and AMAX, but those entities did not 
earn an interest in the property. By 1975, a total of 50 holes had been drilled throughout the project area 
covering a polygonal area with maximum dimensions of approximately 1300m east-west by 
approximately 1000m north-south.  
 
From 1976-мфул hŎŎƛŘŜƴǘŀƭΩǎ ǿƻǊƪ ŦƻŎǳǎŜŘ ƻƴ in-situ leach pilot testing in an area west of the Van Dyke 
shaft, and area that was later leached in the late 1980s by Kocide and evaluated on a broader scale by 
Arimetco.  
 
The historical exploration data base includes detailed logs for 45 holes drilled between 1968 and 1975 
that describe lithology, alteration, and mineralization.  The logs also provide a complete total copper and 
acid soluble copper analytical results for each interval sampled.  Several the logs also list analytical results 
for silver, gold, sulphur and molybdenum.  The recorded values for silver, gold and sulphur, where present, 
typically cover a series of sample intervals and may represent weighted averages.  The recorded values 
for molybdenum are shown on a sample-by-sample basis, but only for a select number of the drillholes. 
The lack of a complete or near complete historic data set for silver, gold and molybdenum excludes these 
elements from further evaluation.  
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In 2019, total of 2,193 historical sample pulps, and core samples from 38 drillholes were re-analyzed for 
Total Copper, Acid Soluble Copper and Cyanide Soluble Copper.  Re-analysis of the remaining historical 
drillholes was not possible due to the lack of drill core and sample pulps.  The 2019 analytical results were 
compiled with the historical analytical results and reviewed in detail.  However, there are no assay 
certificates for the any of the historical analytical data to back up the manually recorded analytical data. 
Core recovery data and any QA/QC procedures were not apparent from the drillhole logs or from any 
other historical documentation reviewed.  All 2014 and 2019 analytical results have assay certificate and 
was subjected to a robust QA/QC program. 
 
A review of drill logs, drill core and pulps by MMTS served as a means of verifying the authenticity and 
accuracy of the data recorded manually on the drill logs. 
 
The historical data base also includes underground data for total copper.  

MMTS Assessment of Exploration Data 

Late in 2013, MMTS took part in the evaluation of the exploration materials which included: a detailed 
assessment of core, drillhole logs and pulps remaining from seven selected drillholes; a core box and drill 
footage determination of core remaining from drillholes OXY-1 through OXY-30, and a general account of 
the pulps that remain from core sample analysis. 
 
The six drillholes selected for detailed review (OXY-6, -7, -8, -15, -27 and VD-73-6) cover 800m of eastward 
strike length and up to 550m of width.  They provide an accurate representation of the geology and 
mineralization of the copper deposit. However, most of the material remaining in the core boxes was not 
ǎǇƭƛǘ όƛŜΦ ƘŀƭǾŜŘύ ŎƻǊŜ ōǳǘ ŎƻƴǎƛǎǘŜŘ ƻŦ Ϥоκуέ Ƴƛƴǳǎ ƳŀǘŜǊƛŀƭΦ  The reason for this was that the core was so 
badly broken that it could not be halved with a splitter, so Occidental ran each sample through a jaw 
crusher, took a riffle-split of the material to send to the lab, and returned the remainder to the core box 
as the reference sample (Tim Marsh, personal communication, December 2013).  This procedure would 
likely have resulted in a more homogeneous and representative sample than using a conventional core 
splitter.   

Drillhole Collar Locations ς Conversion of Grid and Resurvey 

All historical drillholes were originally surveyed in local mine grid coordinates; there is no record of where 
the mine grid originates nor which way it is oriented.  Copper Fox undertook a search for historic drillhole 
collars using existing exploration plan maps of the project area and was able to positively identify 
numerous collars in the field.  A Trimble GeoHX GPS with sub-metre accuracy was used to survey the 
located collars in North American Datum (NAD) 27, UTM zone 12 (metres).  The locations of 15 exploration 
drillhole collars and 9 ISCR test well collars have been confirmed and surveyed.  Three old survey 
monuments that had old mine coordinates associated with them were also located and surveyed.  The 
location information for the survey monuments and drillhole collars was then used to perform a 
regression that translated undiscovered collar locations from mine grid coordinates into NAD 27 UTM 
coordinates. 
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9.2 Assessment of Historic Exploration Data 

Following acquisition of the Project in 2013, Copper Fox initiated compilation and detailed re-examination 
of all available historical information that existed for the Project.  The information included public and 
private hard copy reports, underground level plan maps, surface drillhole plan maps and cross-sections, 
and drillhole logs.  All the information was scanned and organized into an electronic data base that was 
made available to MMTS.  Hard copies were re-ŦƛƭŜŘ ŀƴŘ ǎŀŦŜƭȅ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎƻǊǇƻǊŀǘŜ ƻŦŦƛŎŜǎΦ 
 
In addition to capturing project information from the paper files, Desert Fox was also able to locate historic 
drill core and pulps for most of the holes drilled between the years 1968 and 1976.  Fortunately, careful 
storage and a dry climate preserved most of the materials.  Core and pulps were removed from the 
basement of a storage building located within the town of Miami and paper files were retrieved from 
trailers located on patented claims near the Van Dyke shaft.  All the materials were relocated to Desert 
CƻȄΩǎ ƴŜǿ ƻŦŦƛŎŜ ŀƴŘ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘƛŜǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ǘƻǿƴ ƻŦ aƛŀƳƛΦ   
 
The Copper Fox 2019 drill core chip, reject, and pulp sampling program is described in Section 10-3. 
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10 Drilling 

10.1 Historic Drilling 

Prior to Copper Fox acquiring the Project, a total of 70 exploration holes and 17 ISCR wells had been drilled 
on the property.  Of the 70 historic exploration holes, 23 were drilled between 1916 and 1964; they were 
a combination of churn, rotary or reverse circulation (RC) and diamond drillholes that tested the breadth 
of the property, and for which only anecdotal information is known.  The remaining 48 exploration holes 
were diamond drillholes completed from 1968-1975 to systematically assess the Van Dyke deposit area; 
near-complete technical data has been compiled for many of these holes.  The 17 ISCR wells were drilled 
near one-another from 1976-1978 and in 1988 in an area immediately west of the Van Dyke shaft.  At 
least seven were diamond drillholes for which limited core, but no written descriptions, has been 
recovered. Mineralized intervals for these wells were sampled, analyzed, and later reported as weighted 
averages in Clary et al. (1981), but no other detail exists for the wells.  Drilling campaigns completed prior 
ǘƻ /ƻǇǇŜǊ CƻȄΩǎ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ ǘƘŜ tǊƻƧŜŎǘΣ ŦƻǊ ǿƘƛŎƘ ŀōǳƴŘŀƴǘ ŜȄǇƭƻǊŀǘƛƻƴ Řŀǘŀ ŜȄƛǎǘǎΣ ŀǊŜ ōelieved to 
have been conducted using industry best management practices consistent with the era in which the work 
took place.   
 
In 2013, BHP mistakenly drilled hole MU-13-2, located near historic drillhole OXY-6, on the north-central 
part of the Van Dyke project where it owns surface rights but not the mineral estate patent.  BHP 
completed the RC hole to a depth of 1166.5m ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŀǊŜŀΩǎ ǇƻǘŜƴǘƛŀƭ ǘƻ Ƙƻǎǘ ŘŜŜǇƭȅ ōǳǊƛŜŘ ǇƻǊǇƘȅǊȅ 
copper mineralization.  Once the trespass was realized, BHP provided all data collected for the drillhole to 
Copper Fox.  The άquick logέ for the drillhole prepared by BHP noted the presence of a significant clay 
component in the samples from 265m to 402.4m and chrysocolla and native copper (cuprite) in the 
interval from 402.44m to 591.10m; the interval of particular interest to Copper Fox.  BHP only retained 
chip samples for the interval from 487.68 to 591.01 which Copper Fox analyzed for TCu, ASCu and CNCu. 
¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘŜ άǉǳƛŎƪ ƭƻƎέ ǇǊƻǾƛŘŜŘ ōȅ .It ǊŜǇƻǊǘǎ ǘƘŀǘ ǘhe strongest concentrations for chrysocolla 
and cuprite were observed in the interval 402.44 and 487.68 for which no samples were collected.  

10.2 Drilling by Copper Fox 

In 2014, from late-March to mid-June, Copper Fox completed six PQ diameter diamond drillholes with an 
aggregate length of 3,211.7m.  The holes were drilled across the Van Dyke copper deposit, covering a 
west-to-east distance of approximately 825m and a north-south distance of approximately 500m.  All six 
drillholes were completed to their desired depth and encountered geology, alteration, and mineralization 
consistent with a secondary or enriched copper deposit.  The first drillholes bottomed in Schultz granite. 
The other five drillholes penetrated the base of the post-mineral Gila Conglomerate, passed through 
broad intervals of secondary copper mineralization, through the oxide/sulphide contact and was 
terminated in unoxidized, weakly to non-mineralized Pinal Schist.  Mineralization is hosted primarily by 
variably broken to shattered or brecciated Pinal Schist, and by intrusive breccia and granite porphyry of 
the Schultz Granite.  The first hole was drilled to evaluate the area that had been the subject of an earlier 
ISCR test program.  It encountered minerals that are common by-products of ISCR, but still returned 
important intervals of supergene and hypogene copper mineralization.  The remaining five drillholes were 
twins of original holes.  One of the five twin holes encountered the effects of incidental leaching which 
resulted in a marked reduction in its overall grade relative to the original hole.  The four-remaining twin 
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drillholes encountered intervals of copper mineralization consistent with those of their respective original 
holes.  Drilling procedures were provided in detail in a NI 43-101 technical report by Bird and Lane (2015). 
 
Table 10-1 lists exploration drillholes and ISCR wells completed on the property by year and operator. 
Figure 10-1 shows the locations of all drillholes and wells completed within the property.  Results for the 
2014 Copper Fox drillholes are listed in Table 10-2. 
 
Table 10-1 List of Drillholes, Van Dyke Project 

Year Hole Identification Range Exploration Company Drillhole Type 
Number of 

Holes Drilled 
Reported 

Meters Drilled 

1916-1917 V-1 to V-3 Van Dyke Copper unknown 3 unknown 

1947 Amico-1 to Amico-4 AMICO Churn 4 unknown 

1964 Freeport-1 & Freeport-2 Freeport Sulphur unknown 2 unknown 

1967(?) Sho-Me-1 & Sho-Me-2 
Sho-Me Copper / Van 
Dyke Copper  

unknown 2 unknown 

1968-1974 OXY-1 to OXY-31, OXY-33 Occidental Copper  Core 34 19,825.0 

1972-1973 
VD-1 to VD-7, VD-9, VD-10, 
VD-16 

AMAX Core 9 5,367.8 

1975 
C-UOXY-24, UVD-8, UVD-
11 to UVD-14, UCV-17, LC-
UVD-1 

Utah International Core 8 4,184.9 

1976-1978 OXY-41 & OXY-42 Occidental Copper  Core 2 832.1 

1978 
OXY-44 to OXY-48, M-1 to 
M-5 

Occidental Copper 
Core; ISCR 
Monitoring 

Wells 
10 3,384.3 

1988 K-1 to K-5 Kocide Chemical  ISCR Wells 5 unknown 

2013 MU-13-2 BHP Copper  RC 1 1,166.5 

2014 VD14-1 to VD14-6 Copper Fox Minerals Core 6 3,211.7 

 
Table 10-2 2014 Diamond Drill Intersections, Van Dyke Copper Project 

Drillhole ID From (m) To (m) 
Interval 

(m) 
Total Copper 

(%) 
Acid Soluble 
Copper (%) 

VD14-01 246.9 368.4 121.5 0.357 0.249 

VD14-02 375.2 591.6 216.4 0.444 0.359 

incl 375.2 398.1 22.9 1.41 1.299 
VD14-03 315.5 434.7 119.2 0.681 0.391 

VD14-04 452.3 598.0 145.7 0.376 0.316 

VD14-05 401.3 448.1 46.8 0.583 0.528 

VD14-06 249.0 383.7 134.7 0.346 0.246 

incl 249.0 281.6 32.6 0.749 0.631 
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Figure 10-1 Exploration Drillhole and ISCR Well Locations, Van Dyke Copper Project 
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10.3 2019 Re-analysis of Drill Core, Pulps and Rejects 

A total of 2,465 samples (1,810 drill core pulp, 341 drill core chips, and 42 drill core reject samples), 
including 157 CRMs, 62 duplicates and 53 blanks, from the 2019 resampling program were submitted to 
Skyline.  
 
MMTS is of the opinion that the 2019 Copper Fox re-sampling program,  

1. generated analytical results that are suitable for use in resource estimation; and 
2. where both historic data and 2019 data exist, the more recent data will be used for resource 

estimation. 
 
A brief description of each of the mineral zones identified by the 2019 analytical program is given below. 
 
Oxide Zone: 
The Oxide zone is defined at that interval containing greater than 0.025% Total Soluble Copper.  The Oxide 
zone typically occurs below and interval of hematitic and limonitic leached Pinal Schist.  The leach cap 
above the Oxide zone typically contains between 10 and 100 parts per million copper.  In places across 
the deposit, the Oxide zone is exposed at the erosional unconformity between the Gila Conglomerate and 
the Pinal Schist (Figure 10-1 and Figure 10-2).  The weighted average grades for the mineralized intervals 
in the Oxide zone are shown in Table 10-3. 
 



 
   

Copper Fox Metals Inc. 
Van Dyke Copper Project 

   

  Page 100 of 237 

 

Table 10-3 2019 Drillhole Intersections for Total Copper (TCu), Acid Soluble Copper (ASCu), 
Cyanide Soluble Copper (CNCu) & Total Soluble Copper (TSCu) Van Dyke Copper Deposit (using a cut-
off grade of 0.025% TSCu)  

 
 

DDH ID From (m) To (m) Interval (m) TCu (%) ASCu (%) CNCu (%) TSCu (%)

OXY-1 293.83 422.15 128.32 0.234 0.128 0.009 0.138

OXY-2 402.64 496.52 93.88 0.397 0.228 0.051 0.339

OXY-3 591.92 628.19 36.27 0.262 0.131 0.088 0.219

OXY-4 672.69 745.85 73.16 0.122 0.035 na 0.035

OXY-5 448.36 474.88 26.52 0.059 na na na

and 519.38 563.58 44.20 0.064 na na na

OXY-6 376.12 583.69 207.57 0.572 0.495 na 0.495

OXY-7 396.24 548.03 151.79 0.474 0.432 0.005 0.438

OXY-8 316.99 440.70 123.71 0.621 0.432 na 0.432

OXY-9 NO SIGNIFICANT MINERALIZATION

OXY-10 336.80 512.06 175.26 0.383 0.294 0.045 0.339

OXY-11 303.28 393.80 90.52 0.316 0.138 0.109 0.247

OXY-12 647.70 680.01 32.31 0.341 0.307 0.004 0.311

OXY-13 304.19 373.38 69.19 0.183 0.108 0.005 0.113

and 387.71 437.69 49.98 0.304 0.183 0.019 0.202

OXY-14 NO SIGNIFICANT MINERALIZATION

OXY-15 378.56 457.50 78.94 0.366 0.309 0.005 0.315

OXY16 DDH OXY-16 RE-DRILL OXY-16B

OXY16B 411.48 612.04 200.56 0.247 0.160 na 0.178

OXY-17B 284.99 462.99 178.00 0.425 0.235 0.099 0.334

OXY-18 394.11 629.11 235.00 0.298 0.212 0.039 0.251

OXY-19 NO ANALYTICAL DATA IN OXIDE ZONE

OXY-20 333.45 541.32 207.87 0.313 0.194 0.041 0.236

OXY-21 474.88 498.35 23.47 0.624 0.154 0.432 0.586

OXY-22 406.60 563.86 157.26 0.136 0.087 0.011 0.098

OXY-23 295.05 466.34 171.29 0.225 0.139 0.017 0.157

OXY-24 NO DATA  

OXY-25 435.86 600.46 164.60 0.506 0.424 0.014 0.438

OXY-26 321.62 481.58 159.96 0.156 0.092 0.021 0.114

OXY-27 522.12 660.50 138.38 0.345 0.279 0.008 0.287

OXY-28 403.25 503.22 99.97 0.177 0.111 0.008 0.129

OXY-29 265.18 437.39 172.21 0.440 0.286 0.025 0.311

OXY-30 NO DATA - HOLE DID NOT REACH GILA/PINAL SCHIST CONTACT

OXY-31 515.11 560.83 45.72 0.198 0.078 0.009 0.087

OXY-32 676.66 799.19 122.53 0.066 0.020 na 0.038

OXY-41 256.64 375.51 118.87 0.273 0.170 0.010 0.180

OXY-42 250.85 336.19 85.34 0.334 0.241 0.013 0.255

OXY-44 265.48 354.48 89.00 0.265 0.191 0.001 0.192

OXY-45* 284.68 358.14 73.46 0.395 0.296 0.004 0.300

OXY-47A 267.71 359.05 91.34 0.295 0.202 0.003 0.205

OXY-48* 276.45 394.41 117.96 0.519 0.325 0.009 0.334

V-1** 356.31 371.55 15.24 1.256 na na 1.165

VD-1 553.52 592.53 39.01 0.552 0.319 0.219 0.537

VD-2 MISSING 

VD-3 249.94 392.48 142.54 0.331 0.212 na 0.231

VD-4 NO SIGNIFICANT MINERALIZATION

VD-5 390.75 594.66 203.91 0.268 0.202 0.014 0.220

VD-6 361.49 511.45 149.96 0.318 0.277 0.007 0.284

and 544.98 557.48 12.50 0.157 0.131 0.015 0.146

VD-7 384.66 490.12 105.46 0.246 0.187 0.008 0.204

UVD-8 336.80 546.96 210.16 0.148 0.107 na 0.107

VD-9 547.12 576.99 29.87 0.334 0.154 0.145 0.299

VD-10 298.40 429.46 131.06 0.325 0.103 0.194 0.297

UVD-11 386.18 456.74 70.56 0.416 0.305 na 0.307

UVD-12 310.29 337.41 27.12 0.228 0.143 0.009 0.152

and 358.14 508.71 150.57 0.280 0.127 0.042 0.168

UVD-13# 355.09 515.87 160.78 0.434 0.377 0.003 0.387

UVD-14 521.06 597.10 76.04 0.440 0.274 0.118 0.393

VD-15 MISSING

VD-16 527.30 578.21 50.91 0.121 0.090 0.002 0.092

and 603.50 630.94 27.44 0.087 0.059 0.001 0.061

VD-17 MISSING

VD14-01 231.65 390.30 158.65 0.312 0.195 0.020 0.216

VD14-02 375.21 594.66 219.45 0.431 0.338 0.037 0.375

VD14-03 313.94 434.64 120.70 0.674 0.386 0.143 0.529

VD14-04 413.61 435.56 21.95 0.091 0.060 0.003 0.062

and 450.80 616.18 165.38 0.348 0.285 0.012 0.297

VD14-05 399.59 459.79 60.20 0.469 0.402 0.014 0.416

VD14-06 240.49 283.16 42.67 0.565 0.459 0.013 0.472

and 310.29 323.09 12.80 0.278 0.225 0.015 0.241

and 349.61 383.74 34.13 0.345 0.186 0.034 0.220

MU-13-02 490.73 591.01 100.28 0.185 0.125 0.025 0.150

Notes:

* = inserting historical average grade in intervals where pulp/core/reject not available

** = historical value, zero grade inserted in intervals where data is missing

# = ddh terminated in oxide copper mineralization (0.215% TCu, 0.180% ASCu)
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Table 10-о ŎƻƴǘƛƴǳŜŘΧ 

 
 
Supergene Zone: 
The Supergene zone is defined as CNCu concentrations in excess of 0.10% or where the CNCu 
concentrations exceed the ASCu concentrations.  The mineralogy identified on the historical drill logs and 
the 2019 analytical results was used in determining the limits and extent of the Supergene zone. 
 
The upper boundary of the Supergene zone is typically very sharp and occurs over a one sample interval. 
The lower boundary is typically gradational and is selected where the cyanide soluble copper 
concentration decreases to less than 0.10% and total copper content represents the copper concentration 
downhole. 
 
The Supergene zone shows an irregular distribution within the Van Dyke deposit. In general, the higher 
chalcocite concentrations are located along the northern edge of the project area and in the southern 
portion of the project area.  The thickness and weighted average grade of the chalcocite mineralization is 
shown in Table 10-4. Drillholes OXY-23 and VD-10 contain several intervals όάǎǘŀŎƪŜŘέύ ƻŦ ŎƘŀƭŎƻŎƛǘŜ 
mineralization.  

DDH ID From (m) To (m) Interval (m) TCu (%) ASCu (%) CNCu (%) TSCu (%)

OXY-1 293.83 422.15 128.32 0.234 0.128 0.009 0.138

OXY-2 402.64 496.52 93.88 0.397 0.228 0.051 0.339

OXY-3 591.92 628.19 36.27 0.262 0.131 0.088 0.219

OXY-4 672.69 745.85 73.16 0.122 0.035 na 0.035

OXY-5 448.36 474.88 26.52 0.059 na na na

and 519.38 563.58 44.20 0.064 na na na

OXY-6 376.12 583.69 207.57 0.572 0.495 na 0.495

OXY-7 396.24 548.03 151.79 0.474 0.432 0.005 0.438

OXY-8 316.99 440.70 123.71 0.621 0.432 na 0.432

OXY-9 NO SIGNIFICANT MINERALIZATION

OXY-10 336.80 512.06 175.26 0.383 0.294 0.045 0.339

OXY-11 303.28 393.80 90.52 0.316 0.138 0.109 0.247

OXY-12 647.70 680.01 32.31 0.341 0.307 0.004 0.311

OXY-13 304.19 373.38 69.19 0.183 0.108 0.005 0.113

and 387.71 437.69 49.98 0.304 0.183 0.019 0.202

OXY-14 NO SIGNIFICANT MINERALIZATION

OXY-15 378.56 457.50 78.94 0.366 0.309 0.005 0.315

OXY16 DDH OXY-16 RE-DRILL OXY-16B

OXY16B 411.48 612.04 200.56 0.247 0.160 na 0.178

OXY-17B 284.99 462.99 178.00 0.425 0.235 0.099 0.334

OXY-18 394.11 629.11 235.00 0.298 0.212 0.039 0.251

OXY-19 NO ANALYTICAL DATA IN OXIDE ZONE

OXY-20 333.45 541.32 207.87 0.313 0.194 0.041 0.236

OXY-21 474.88 498.35 23.47 0.624 0.154 0.432 0.586

OXY-22 406.60 563.86 157.26 0.136 0.087 0.011 0.098

OXY-23 295.05 466.34 171.29 0.225 0.139 0.017 0.157

OXY-24 NO DATA  

OXY-25 435.86 600.46 164.60 0.506 0.424 0.014 0.438

OXY-26 321.62 481.58 159.96 0.156 0.092 0.021 0.114

OXY-27 522.12 660.50 138.38 0.345 0.279 0.008 0.287

OXY-28 403.25 503.22 99.97 0.177 0.111 0.008 0.129

OXY-29 265.18 437.39 172.21 0.440 0.286 0.025 0.311

OXY-30 NO DATA - HOLE DID NOT REACH GILA/PINAL SCHIST CONTACT

OXY-31 515.11 560.83 45.72 0.198 0.078 0.009 0.087

OXY-32 676.66 799.19 122.53 0.066 0.020 na 0.038

OXY-41 256.64 375.51 118.87 0.273 0.170 0.010 0.180

OXY-42 250.85 336.19 85.34 0.334 0.241 0.013 0.255

OXY-44 265.48 354.48 89.00 0.265 0.191 0.001 0.192

OXY-45* 284.68 358.14 73.46 0.395 0.296 0.004 0.300

OXY-47A 267.71 359.05 91.34 0.295 0.202 0.003 0.205

OXY-48* 276.45 394.41 117.96 0.519 0.325 0.009 0.334

V-1** 356.31 371.55 15.24 1.256 na na 1.165

VD-1 553.52 592.53 39.01 0.552 0.319 0.219 0.537

VD-2 MISSING 

VD-3 249.94 392.48 142.54 0.331 0.212 na 0.231

VD-4 NO SIGNIFICANT MINERALIZATION

VD-5 390.75 594.66 203.91 0.268 0.202 0.014 0.220

VD-6 361.49 511.45 149.96 0.318 0.277 0.007 0.284

and 544.98 557.48 12.50 0.157 0.131 0.015 0.146

VD-7 384.66 490.12 105.46 0.246 0.187 0.008 0.204

UVD-8 336.80 546.96 210.16 0.148 0.107 na 0.107

VD-9 547.12 576.99 29.87 0.334 0.154 0.145 0.299

VD-10 298.40 429.46 131.06 0.325 0.103 0.194 0.297

UVD-11 386.18 456.74 70.56 0.416 0.305 na 0.307

UVD-12 310.29 337.41 27.12 0.228 0.143 0.009 0.152

and 358.14 508.71 150.57 0.280 0.127 0.042 0.168

UVD-13# 355.09 515.87 160.78 0.434 0.377 0.003 0.387

UVD-14 521.06 597.10 76.04 0.440 0.274 0.118 0.393

VD-15 MISSING

VD-16 527.30 578.21 50.91 0.121 0.090 0.002 0.092

and 603.50 630.94 27.44 0.087 0.059 0.001 0.061

VD-17 MISSING

VD14-01 231.65 390.30 158.65 0.312 0.195 0.020 0.216

VD14-02 375.21 594.66 219.45 0.431 0.338 0.037 0.375

VD14-03 313.94 434.64 120.70 0.674 0.386 0.143 0.529

VD14-04 413.61 435.56 21.95 0.091 0.060 0.003 0.062

and 450.80 616.18 165.38 0.348 0.285 0.012 0.297

VD14-05 399.59 459.79 60.20 0.469 0.402 0.014 0.416

VD14-06 240.49 283.16 42.67 0.565 0.459 0.013 0.472

and 310.29 323.09 12.80 0.278 0.225 0.015 0.241

and 349.61 383.74 34.13 0.345 0.186 0.034 0.220

MU-13-02 490.73 591.01 100.28 0.185 0.125 0.025 0.150

Notes:

* = inserting historical average grade in intervals where pulp/core/reject not available

** = historical value, zero grade inserted in intervals where data is missing

# = ddh terminated in oxide copper mineralization (0.215% TCu, 0.180% ASCu)
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Table 10-4 2019 Mineralized Intersections for Cyanide Soluble Copper (CNCu) Van Dyke Copper 
Deposit (using a cut-off grade of 0.10% CNCu)  

DDH From (m) To (m) Interval (m) CNCu (%)

OXY-2 481.58 494.69 13.11 0.323

OXY-3 623.32 628.19 4.87 0.250

OXY-10 461.16 474.88 13.72 0.481

OXY-11 352.35 379.17 26.82 0.371

OXY-13 434.95 439.12 4.17 0.164

OXY-17B 399.59 457.2 57.61 0.277

OXY-18 598.93 629.11 30.18 0.270

OXY-20 515.42 534.92 19.50 0.336

OXY-21 483.41 498.35 14.94 0.665

OXY-22 555.96 563.88 7.92 0.138

OXY-23 398.07 399.29 1.22 0.136

408.43 409.65 1.22 0.136

OXY-25 589.79 595.56 5.77 0.131

OXY-26 463.30 470.92 7.62 0.233

OXY-28 476.40 479.45 3.05 0.100

OXY-29 381.00 398.07 17.07 0.163

VD-1 564.18 592.53 28.35 0.298

VD-5 577.9 582.47 4.57 0.383

VD-6 498.65 500.48 1.83 0.180

VD-9 562.36 576.99 14.63 0.290

VD-10 315.77 349.30 33.53 0.413

369.42 395.63 26.21 0.268

415.14 421.54 6.4 0.100

VD-12 488.29 504.44 16.15 0.290

UVD-14 562.05 592.99 30.94 0.278

VD14-02 552.33 591.62 39.29 0.173

VD14-03 335.58 384.8 49.22 0.315

VD14-04 614.23 616.18 1.95 0.491

VD14-06 382.68 383.74 1.06 0.268  
The above intervals do not represent true thickness. 

 
Hypogene Zone: 
The 2019 modelling also mapped the distribution of the primary sulphide mineralization across the Van 
Dyke property based on historical analytical results for total copper and molybdenum.  Unfortunately, 
most of the historical drillholes were not analyzed for molybdenum.  Table 10-5 shows weighted average 
grades for total copper and molybdenum for selected drillholes in the Hypogene zone.  Three areas of 
greater than 0.10% Hypogene copper mineralization occur within the Van Dyke deposit.  Two of these 
areas are located on the northern border of the Project adjacent to the Miami caved area and the 
Thornton Pit.  The third area is oriented in a north-south direction and is located approximately in the 
center of the property.  
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Table 10-5 Weighted average grades of total copper and molybdenum concentration in selected 
drillholes in the Hypogene zone of the Van Dyke deposit 

DDH ID From (m) To (m) Interval (m) Cu (%) Mo (%)

OXY-1 655.32 901.28 245.96 0.167 0.01

OXY-10 515.11 531.57 16.46 0.106 0.004

OXY16B 617.83 651.66 33.83 0.108 0.006

OXY-17B 496.21 520.60 24.39 0.234 0.005

OXY-18 636.12 644.35 8.23 0.217 0.004

OXY-19 716.89 785.16 68.27 0.136 0.019

OXY-29 437.39 501.09 63.70 0.200 na

OXY-32 676.66 708.96 32.30 0.105 na

VD-7 493.17 508.41 15.24 0.128 na

VD14-01 379.48 630.94 251.46 0.161 0.024

MU-13-2 710.18 786.38 76.20 0.145 0.020  
The above mineralized intervals do not represent true thickness; na=not analyzed 

 
Updated Geological Model: 
In 2019, Copper Fox undertook a review of all (historical, 2014 drilling and DDHMU-13-02) drillholes 
information from the property to gain a better understanding of the geology and the controls on 
distribution of the secondary copper mineralization.  The 2019 re-modelling demonstrated that the 
geology in more complex than previously depicted and that the distribution of the secondary 
mineralization and mineralogical zoning is consistent with multiple cycles of weather/ oxidization/erosion 
of a porphyry copper deposit.   
 
The modelling demonstrated the presence of a thick layer of hematitic clay located at the erosional 
unconformity between the Gila Conglomerate and underlying Precambrian age Pinal Schist.  The 
modelling shows that the Pinal Schist was intruded by a series of WNW trending porphyritic dike related 
to the Schultz granite that outcrop at the unconformity across the property.   
 
The re-analysis of pulp and core samples from 38 drillholes in 2019 in conjunction with the drill log 
descriptions from the property allowed a more precise definition of the: leach cap and mineral zonation 
within the deposit.  The review of available molybdenum concentrations indicated that all three 
mineralogical zones contain significant concentrations of molybdenum that supports the concept of 
weathering and oxidization of a porphyry copper deposit.  The review of historical drillholes from the Van 
Dyke deposit that were not previously split for analytical purposes, show textures consistent with in-situ 
oxidization of mineralized fractures, quartz veins and disseminated mineralization.  
 
The copper mineralogy in the Oxide zone (malachite, chrysocolla and azurite) and vertically stacked zones 
of Supergene mineralization (chalcocite) within the deposit is consistent with oxidization of primary 
copper minerals in a low pyrite environment.  
 
Figures 10-2 and 10-3 are schematic cross-sections that show the distribution of the Oxide, Supergene 
(chalcocite) and Hypogene (sulphide) zones as well as the location of the >0.025% Total Soluble Copper 
(TSCu) zone across the property.  The locations of the schematic sections are shown in Figure 10-1. The 
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cross-sections are for schematic purposes and do not represent the true thickness of the various mineral 
zones.  
 

 
Figure 10-2 Schematic North-South Cross-Section (A-!Ω looking east) of Van Dyke Copper Deposit 
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Figure 10-3 Schematic West to East Cross-Section (B-.Ω looking North) of Van Dyke Copper 
Deposit 
 
Secondary Copper Distribution: 
The distribution of total copper, total soluble copper, and the mineral zonation within the Van Dyke 
deposit, based on the 2019 remodelling, are shown in Figure 10-4 and 10-5.  
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Figure 10-4 Total Copper (TCu), Total Soluble Copper (TSCu) and mineral zonation across Van 
Dyke deposit 
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Figure 10-5 Total Copper (TCu), Total Soluble Copper (TSCu) and mineral zonation across Van 
Dyke Deposit 
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11 Sample Preparation, Analyses and Security 
All the samples that were ŀƴŀƭȅȊŜŘ ƛƴ нлмф ǿŜǊŜ ǎƻǳǊŎŜŘ ŦǊƻƳ /ƻǇǇŜǊ CƻȄΩǎ ǎŜŎǳǊŜ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘƛŜǎ 
ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƻŦŦƛŎŜ ƛƴ aƛŀƳƛΣ !ǊƛȊƻƴŀΦ  Sample security was provided by Copper Fox personnel 
who abided by rigorous chain of custody practices.  The samples selected for analysis were transported 
to Skyline Laboratories in Tucson either by an employee of Copper Fox or picked up at site by Skyline 
personnel.  

11.1 Sample Handling Procedures in 2019 

Drill core chip, reject and pulp sampling procedures were as follows: 

¶ Core boxes to be sampled were laid out in numerical order, and lids removed.  

¶ All core looked at in 2019 was previously split or crushed; intervals selected for analysis were 

collected and bagged with the sample tag.  

¶ Once sampling was complete, lids were placed back onto core boxes and return to Copper FoxΩǎ 

core storage facility in Miami, AZ. 

¶ Drill core pulp and reject samples to be re-analyzed were identified, given a new unique sample 

number, and submitted to the lab.  

¶ Sample batches were assembled as per the Sample Record forms provided and completed by 

inserting the standards and blanks as prescribed. 

¶ All samples were entered into {ƪȅƭƛƴŜǎΩ Laboratory Information Management System (LIMS) and 

the three-letter prefix BUR (reserved for samples from Copper FoxΩǎ ±ŀƴ 5ȅƪŜ /ƻǇǇŜǊ tǊƻƧŜŎǘύ 

was added to each unique sample number. 

¶ Samples were then advanced for preparation and analysis.  

11.2 Analytical Methods 

Copper Fox used Skyline Laboratories for the analysis of all historic drill core pulp, chip, and reject samples 
collected in 2019.  Check sampling of 2019 Skyline analysis was conducted by Activation Laboratories Ltd. 
(Actlabs) located in Ancastor, Ontario, Canada.     
 
Skyline has ISO/IEC 17025:2005 certification for FA, AAS, ICP-OES and ICP-Mass Spectroscopy όάa{έύ and 
its quality management system has been certified as conforming to the requirements defined in the 
International Standard ISO 9001:2015.  MMTS has no information regarding analytical laboratories used 
prior to Copper FoxΩǎ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ the Project.  Actlabs has ISO 17025 accreditation with CAN-P-1579 
(Mineral Lab) and CAN-P-1578 (forensic lab).  In addition to ISO 17025 accreditation, Actlabs is 
accredited/certified to ISO 9001:2015. 
 
¢ƘŜ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜκvǳŀƭƛǘȅ /ƻƴǘǊƻƭ όάv!κv/έύ ǇǊƻƎǊŀƳ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎ ǿŀǎ 
designed to allow for verification of analytical results from historical exploration programs for which there 
were no laboratory analytical certificates. 
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11.2.1 Sample Preparation and Analysis ς Skyline  

A total of 2,465 samples (1,810 drill core pulp, 341 drill core chips, and 42 drill core reject samples), 
including 157 CRMs, 62 duplicates and 53 blanks, from the 2019 resampling program were submitted to 
Skyline.  
 
¦Ǉƻƴ ŀǊǊƛǾŀƭ ŀǘ {ƪȅƭƛƴŜΩǎ ¢ǳŎǎƻƴ ƭŀōΣ ǎŀƳǇƭŜǎ ŀǊŜ arranged based on the sample identification supplied by 
Copper Fox. Extra samples, missing samples, damaged containers, illegible sample IDs, or possible cross 
contamination are noted and reported to the lab manager, who in turn will contact the client for 
instructions.  If needed, samples are dried at 105ɕ/ ŦƻǊ у-24 hours.  Each batch of samples is assigned a 
Job Number consisting of 3 letters followed by a 3- or 4-digit number.  The 3-letter prefix identifies the 
client (in the case of Copper Fox the 3-letter prefix was BUR) and the number is assigned sequentially to 
each batch of samples submitted by the client.  Sample IDs are digitally recorded, and corresponding 
adhesive-backed labels and laboratory worksheets are generated for each Job.  Each label and laboratory 
worksheet contains ŀƴ LǘŜƳ bǳƳōŜǊ όŀǎǎƛƎƴŜŘ ǎŜǉǳŜƴǘƛŀƭƭȅ ǘƻ ǘƘŜ ǎŀƳǇƭŜǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƭƛŜƴǘΩǎ 
transmittal form) and the Sample Identity for each sample.  Samples are labeled, checked for proper 
sample IDs, and then lined up for sample reduction. 
 
Each drill core chip or reject sample is reduced in a jaw crusher to a nominal 75% minus 10 mesh.  The 
crushed material is then transferred back into the original sample bag.  The crushed product is then riffle 
split, re-blended and re-split three times.  One half of the final split is further reduced (if needed) by the 
same process using a Jones riffle splitter until a final split of 200-300 grams is obtained.  Any remaining 
minus 10 mesh material is poured back into the original labeled sample bag.  The 200-300-gram split is 
then pulverized in a ring and puck mill to a nominal 95% minus 150 mesh product.  The pulverized material 
is then placed in a manila envelope, to which a sample ID label has been affixed.  The pulps for the entire 
job are then located on a numbered shelf in the pulp storage room, which is recorded on the job file cover 
sheet. Preparation equipment is cleaned between each batch of samples using river rock and silica sand. 
The preparation equipment is cleaned between samples using compressed air.  The Sample Preparation 
supervisor randomly selects samples of the crushed material and pulverized product for a screen analysis 
to ensure that this protocol is observed. 
 
The following laboratory procedures, used in 2019 to analyze historic drill core chips, pulps and rejects, 
were provided by Skyline. 

Total Copper 
Weigh 0.2000 to 0.2300 grams of sample into a 200 mL flask.  Weigh samples in batches of twenty.  At 
end of each rack, weigh the first and last sample as checks plus two standards.  In the last rack of the 
entire job add the tenth sample of every previous rack. Add 10.0 mL HCl, 3.0 mL HNO3 and 1.5 mL HClO4 
to each flask.  Place on a medium hot plate (about 250°C). Digest to near dryness until the only remaining 
acid present is HClO4.  Remove from the hot plate and cool.  Add about 30 to 40 mL DI water and 10.0 mL 
HCl.  Bring to a rolling boil and remove from hot plate.  Cool the flask and contents to room temperature, 
dilute to the mark (200 mL) with DI water, stopper and shake well to mix.  Read the solutions for copper 
by Atomic Absorption (AA) using standards made up in 5% hydrochloric acid. 
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Sequential Leach  
Acid Soluble Component 
Weigh 0.2500 to 0.2600g of sample into a 50 mL centrifuge tube.  Weigh samples in batches of sixteen. 
At end of each rack, weigh the first and last sample as checks plus two standards.  In the last rack of the 
entire job add the tenth sample of every previous rack.  Add 10mL 5% H2SO4, cap and shake for one hour 
at room temperature.  Centrifuge and decant the supernatant solution into a 100mL flask.  Wash the 
residue once by adding 40mL deionized water to centrifuge tube and shaking for 5 minutes.  Centrifuge 
and decant the supernatant solution into the 100mL flask.  Dilute the 100mL flask to the mark with 
deionized water, stopper and shake well to mix.  Read samples on AA using 0.5% H2SO4 calibration 
standards. 
 
Cyanide Soluble Component 
Add 10mL of 10% NaCN solution to the residue.  Cap and shake for thirty minutes at room temperature. 
Centrifuge and decant the supernatant solution into a 100mL flask. Wash the residue once by adding 40mL 
deionized water to centrifuge tube and shaking for five minutes.  Centrifuge and decant the supernatant 
solution into the 100mL flask.  Dilute the 100mL flask to the mark with deionized water, stopper and shake 
well to mix. Read samples on AA using 1% NaCN calibration standards. 

11.2.2 Sample Preparation and Analysis ς Actlabs  

A total of 153 pulps, including 11 CRMs, 6 blanks and 1 duplicate, from the 2019 sampling program were 
submitted to Actlabs for check analysis.  For all samples, splits weighing 1.0g were submitted for copper 
sequential leach analysis (Code 8). Procedures used for Total Copper (4 acid ICPOES),  Acid Soluble Copper 
(5% H2SO4 leach/AA) and residual Cyanide Soluble Copper (10% NaCN leach of residue/AA) analyses were 
intended to mimic, as closely as possible, the procedures used by Skyline.  

11.3 Quality Assurance/Quality Control Procedures  

11.3.1 Quality Assurance/Quality Control Procedures - Skyline 

Quality Assurance/Quality Control (QA/QC) samples used by Copper Fox include blanks, certified 
reference standards (CRS) and sample duplicates.  Copper Fox used seven different CRMs for its 2019 
sampling program.  Five CRMs were purchased from Ore Research and Exploration P/L, Bayswater North, 
Australia (OREAS) and two CRMs were purchased from CDN Resource Laboratories, Ltd., Langley, B.C., 
Canada (CDN).  Two commercially available blanks were used: CDN-BL-10 purchased from CDN and 
OREAS-21e purchased from OREAS.   
 
Copper Fox inserted QA/QC samples into the sample stream on a per batch basis.  Each batch of samples 
typically consisted of two CRMs (including low to medium value for total copper (TCu) and a low to 
medium value for Acid Soluble Copper (ASCu) along with values low to medium values for gold, silver and 
molybdenum), one blank, one duplicate and twelve core samples, or twelve pulp samples, as per the list 
shown below: 

¶ #1: Standard (CDN-CM-26 or CDN-CM-27) 

¶ #2: Standard (OREAS-901, OREAS-902, OREAS-903, OREAS-904 or OREAS-906) 

¶ #3: Blank (CDN-CM-10 or OREAS-21e) 

¶ #4 though N-1: unknown, drill samples 
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¶ N: Duplicate of N-1 

¶ N=16, thus 12 unknowns and 4 controls per batch. 

¶ Value of N (size of batch) depends on size of the sample tray used by the lab 
 
Blanks Analysis  
Copper Fox submitted 50 pulp blanks to Skyline to monitor sample preparation during the 2019 sampling 
program.  All the blanks returned total copper values of less than the detection limit (< 0.01% Cu) for the 
analytical method used; for plotting purposes they have been assigned a value of 0.005% Cu (Figure 11-1). 
All the blanks returned Acid Soluble Copper values of 0.005% Cu or lower.  Overall, the results indicate 
good sample preparation at Skyline. 

 

(Source: MMTS, 2020) 

Figure 11-1 Analytical Results for Blank CDN-BL-10 & OREAS-21e 
 

Standards Analysis  
A total of 157 certified reference material (CRM) standards were submitted as part of the 45 lab batches 
that were processed and analyzed by Skyline.  The CRMs in each batch included one of two porphyry 
copper-gold (+/-molybdenum+/-silver) sulphide standards and one of three transitional to oxide copper 
standards and covered a range of total copper and Acid Soluble Copper values. 
 
On the following figures, the red horizontal lines represent the certified value for each CRM, green 
horizontal lines are +/-1 standard deviation ( )̀ from the certified value for each CRM, blue horizontal lines 
are +/-2  ̀from the certified value for each CRM, and magenta horizontal lines +/-3  ̀from the certified 
value for each CRM.  
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All the TCu values for CRM OREAS-901 plot within +/- 1 ̀  of the certified value.  All but three of the ASCu 
values for CRM OREAS-901 plot above the certified value with 9 of 34 samples plotting between +2 and 
+3 ̀  (Figure 11-2).  A slightly positive bias is indicated by the acid soluble data for CRM OREAS-901.  
 

 

 

Source: MMTS, 2020 

Figure 11-2 Total Copper (TCu) & Acid Soluble Copper (ASCu) Results for OREAS-901 
 






















































































































































































































































