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ACRONYMS & ABBREVIATIONS 

Acronyms/Abbreviations Definition 

AA Atomic Absorption 

Acme Labs Acme Analytical Laboratories Ltd. 

ADIS Automated Digital Imaging System 

AN Andesites 

AP Acid Generation Potential 

ASARCO American Smelting and Refining Company 

BCEAA British Columbia Environmental Assessment Act 

BQL Bob Quinn Lake 

BV Bureau Veritas 

BWi Ball Mill Work Index 

CEAA Canadian Environmental Assessment Act 

CESL Cominco Engineering Services Limited 

COS Change of Support 

CRM Certified Reference Material 

CWi Crushing Work Index 

DCIP Direct Current Induced Polarization 

DEM Digital Elevation Model 

DTM Digital Terrain Model 

EA Environmental Assessment 

EGL Effective Grinding Length 

GPS Global Positioning System 

Hazen Hazen Research Inc. 

Hecla Hecla Operating Company 

HEL HYYPPA Engineering, LLC 

HPGR High-pressure Grinding Rolls 

ICP-ES Inductively Coupled Plasma Emission Spectroscopy 

ICP-MS Inductively Coupled Plasma Mass Spectrometry 
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Acronyms/Abbreviations Definition 

IP Induced Polarization 

JV Joint Venture 

K Potassium 

Liard Liard Copper Mines Ltd. 

LiDAR Light Detection and Ranging 

LOI Loss-on-Ignition 

LRMP Land and Resource Management Plan 

McElhanney McElhanney Associates 

ML-ARD Metal Leaching / Acid Rock Drainage 

MT Magneto-telluric 

MYAB Multi-year Area Based 

N Normal 

NN Nearest Neighbour 

NP Neutralization Potential 

NPI Net Proceeds Interest 

NSR Net Smelter Returns 

NTL Northwest Transmission Line 

NTS National Topographic System 

P Phosphate 

Paramount Paramount Mining Ltd 

Pembrook Pembrook Mining Corp. 

PEX Potassium Ethyl Xanthate 

QA/QC Quality Assurance and Quality Control 

RMZ Resource Management Zone 

RQD Rock Quality Designation 

RWi Rod Mill Work Index 

S(-2) Sulphide Sulphur 

SABC SAG Mill, Ball Mill, Cone Crushing 

Salazar Guillermo Salazar 
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SAG Semi-autogenous Grinding 

SG Specific Gravity 

SI International System of Units 

Silver Standard Silver Standard Mines Ltd 

SMA Standard Major Axis 

SMC SAG Mill Comminution 

sPOR Syn-mineral Porphyry Dikes 

SRTM Shuttle Radar Topography Mission 

Teck Teck Resources Limited 

The Project Schaft Creek Project 
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UNITS OF MEASURE 
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billion ................................................................................................................................................  B 
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Coefficients of Variation ...................................................................................................................  CVs 
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gigajoule...........................................................................................................................................  GJ 
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millimetre..........................................................................................................................................  mm 
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parts per million ................................................................................................................................  ppm 
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specific gravity .................................................................................................................................  SG 

square kilometre ..............................................................................................................................  km2 

square metre ....................................................................................................................................  m2 

Three Dimensional ...........................................................................................................................  3D 

tonnes per day .................................................................................................................................  t/d 
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GLOSSARY 

Throughout the code, certain words are used in a general sense when a more specific meaning may 

be attached to them by particular commodity groups within the industry. In order to avoid unnecessary 

duplication, a non-exclusive list of generic terms is tabulated below, together with other terms that may 

be regarded as synonymous for the purposes of this technical report. 

Generic Term Synonyms and Similar Terms Intended Generalized Meaning 

Tonnage  Quantity, Volume  An expression of the amount of material of 
interest irrespective of the units of measurement 
(which should be stated when figures are 

reported). 

Grade  Quality, Assay, Analysis (Value)  Any physical or chemical measurement of the 
characteristics of the material of interest in 
samples or product. Note that the term quality has 
special meaning for diamonds and other 
gemstones. The units of measurement should be 

stated when figures are reported.  

Metallurgy  Processing, Beneficiation, 
Preparation, Concentration  

Physical and/or chemical separation of 
constituents of interest from a larger mass of 
material. Methods employed to prepare a final 
marketable product from material as mined. 
Examples include screening, flotation, magnetic 
separation, leaching, washing, roasting, etc.  

Recovery  Yield  The percentage of material of initial interest that is 
extracted during mining and/or processing. A 
measure of mining or processing efficiency.  

Mineralization  Type of Deposit, Orebody, Style 
of Mineralization 

Any single mineral or combination of minerals 
occurring in a mass or deposit, of economic 
interest. The term is intended to cover all forms in 
which mineralization may occur, whether by class 
of deposit, mode of occurrence, genesis, or 
composition.  

Mineral Resources  Resources ñResourcesò is preferred under the JORC Code 
but ñMineral Resourcesò is the recommended 

term under CIM guidelines and NI43-101 rules.  

Cut-off Grade  Product Specifications  The lowest grade or quality of mineralized 
material that qualifies as economically mineable 
and available in a given deposit. May be defined 
on the basis of economic evaluation, or on 
physical or chemical attributes that define an 

acceptable product specification.  
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1.0 SUMMARY 

A summary of the consultants responsible for each section of this Mineral Resource Estimate Update 

Report is detailed in Table 2-1. 

 Project Description 

The Schaft Creek Project is managed through the Schaft Creek Joint Venture (JV) formed in 2013 

between Teck Resources Limited (ñTeckò) (75%) and Copper Fox Metals Inc. (ñCopper Foxò) (25%) 

with Teck being the operator. 

Schaft Creek is a large copper-molybdenum-gold-silver porphyry deposit located in Tahltan territory in 

northwestern British Columbia, approximately 60 km south of Telegraph Creek and 37 km northeast 

of the Galore Creek property. The Schaft Creek Project (the Project) is situated within the traditional 

territory of the Tahltan Nation, and the nearest villages are Telegraph Creek, Dease Lake, and Iskut. 

Dease Lake is the centre of government for the Tahltan Nation and is a local supply point for basic 

goods and medical services. Tahltan Nation Development Corporation (TNDC), along with numerous 

Tahltan-owned or partnered businesses, can provide a wide range of services in support of the 

evaluation and potential development of the Project. There is a permanent exploration camp for the 

Project in the Schaft Creek valley that can accommodate approximately 70 people. There is no power 

currently available to site. The completion of the Northwest Transmission Line (NTL) from Skeena to 

Bob Quinn in 2014 brought reliable and sufficient power to within 90 km of the Project. Potable water 

is currently sourced from wells within the Project site. Process water for any future process plant could 

be supplied by a combination of pit dewatering wells and reclaim water from the proposed tailings 

storage facility. 

 Mineral Tenure, Surface Rights, Water Rights, Royalties and 

Agreements 

The Project is a 75/25 joint venture (Schaft Creek JV) between Teck and Copper Fox, with Teck 

holding a 75% interest and acting as the operator. As illustrated in Figure 1-1, the Project is located 

approximately 60 km south of the village of Telegraph Creek, 120 km southwest of Dease Lake, 45 km 

due west of Highway 37, 70 km west northwest of Bob Quinn Lake (BQL), and approximately 375 km 

northwest of Smithers. The Project mineral tenure comprises approximately 56,124 ha encompassing 

portions of the Schaft Creek and Mess Creek Valleys, and Mount LaCasse situated in the Cassiar/Liard 

Mining Division of northwestern BC, Canada. Access to the Project is via helicopter and fixed wing 

aircraft from Dease Lake, BQL, or Smithers. 
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Figure 1-1: Location Map of the Schaft Creek Project 

 
Source: the Schaft Creek JV (2019) 

 Geology, Mineralization, Status of Exploration and Mineral 

Resource Estimate 

The Schaft Creek deposit is located within a geological and metallogenic domain called the Stikine 

Arch. The Stikine Arch is located on the north to northwest margin of the Bowser Basin. Within this 

region, the Stikine Terrane is intruded by numerous Late Triassic to Jurassic plutons, which comprise 

several major magmatic suites. Several of these magmatic suites are associated with Cu-Au ± Mo 

± Ag porphyry- and epithermal-style mineralization, and these styles of mineralization are widespread 

throughout the Stikine Arch.  
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The Project has a long history of exploration. Copper Fox optioned the project from Teck in 2002 and 

completed extensive exploration resulting in the preparation of a feasibility study in 2013. In 2013, 

Teck exercised its ñback-inò option and the Schaft Creek JV was formed. The Schaft Creek JV has 

completed drilling and geophysical surveys, extensive re-logging of historical core, additional 

metallurgical and geotechnical work, and numerous optimization studies on the Schaft Creek deposit. 

Between 2016 and 2018, the Schaft Creek JV completed an updated geological and resource model 

for the Schaft Creek deposit  based on the 3,453 m of drilling completed in 2013, 42,888 m of core 

re-logging, as well as detailed Anaconda-style geological mapping over the deposit between 2013 and 

2015. Additional activities included a life of project quality assurance and quality control (QA/QC) 

review, environmental baseline monitoring, consultation with the Tahltan Nation and optimization 

studies to right size the project to improve project value. In 2021, an independent Mineral Resource 

estimate was completed in accordance with National Instrument 43-101 guidelines on behalf of Copper 

Fox, which is the subject of this Report.  

An independent Mineral Resource estimate has been completed by Michael F OôBrien, P.Geo., on 

behalf of Copper Fox and is the subject of this Report.  

The Schaft Creek Project is also subject to various royalty agreements, which are more specifically 

described in Section 4.0 of this report.  

 Geology 

The Schaft Creek Project is located in the northwestern portion of Stikine Terrane, within the Canadian 

Cordillera. The Stikine Terrane is comprised of three major lithostratigraphic units: the Paleozoic 

Stikine Assemblage, the Late Triassic Stuhini Group, and the Early Jurassic Hazelton Group (Logan 

et al., 2000). These rocks are overlain by younger clastic sediments of the Middle Jurassic to Early 

Tertiary Bowser Lake and Sustut Groups, and Eocene to Recent volcanic rocks of the Edziza and 

Spectrum Ranges (Logan et al., 2000). 

The rocks of the Stikine Terrane record evidence of several major deformational events ranging in age 

from Paleozoic to Cenozoic. Evidence for these deformational events is preserved in foliations, folds, 

faults, and brittle fractures. Several of these deformational events are linked to large-scale tectonic 

changes and are associated with episodes of orogeny development, exhumation, and erosion that 

result in stratigraphic unconformities. 

The Schaft Creek Project area is predominantly underlain by rocks representing two major lithological 

domains: the Hickman Batholith and the Stuhini Group volcanic rocks.  

 Mineralization 

The Schaft Creek deposit consists of three mineralized zones that exhibit a variety of mineral 

assemblages. These mineral assemblages are interpreted to be coprecipitated and to be 

representative of specific factors including pressure, temperature, pH, fluid composition, and in some 

instances, wall rock composition. A description of each zone follows: 

The Liard Zone comprises narrow, porphyritic quartz monzonite to quartz monzodiorite dikes intruding 

andesitic volcanic and volcaniclastic host rocks of the Stuhini Group. A single, thicker ñCentral 

Porphyryò dike occurs within the central portion of the Liard Zone. The porphyritic dikes are spatially 
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associated with potassic alteration, increased density of quartz-sulphide veins and vein stockworks 

and a zone of elevated Cu-Au grades. The most intense alteration and highest copper grades 

commonly occur in the host rock immediately adjacent to the porphyry dikes. Chalcopyrite, bornite, 

and pyrite also occurs as disseminations in the host rocks and the porphyry dikes. Three styles of 

vein-hosted mineralization (Cu-Au-Mo) with no preferred trend, occur in the Liard Zone and have 

associated K-feldspar and epidote alteration assemblages. The boundaries of the Liard Zone are 

defined by faults in most directions.  

The Paramount Zone comprises an elongate, multi-phase igneous-hydrothermal, north-northwest 

trending breccia body emplaced into quartz monzonite and andesitic volcanic host rocks. High-grade 

mineralization occurs within the breccia body and extends up to 200 m into the quartz monzonite 

hanging wall and, to a lesser extent, into the footwall andesitic volcanic rocks. Mineralization in the 

Paramount Zone consists of quartz-sulphide stockwork, outside of the breccia body and three styles 

of mineralization within the breccia body. Potassic alteration intensity, vein density, and vein thickness 

all increase towards the breccia zone. A sulphide zonation (from chalcopyrite > pyrite, to chalcopyrite 

> bornite, to bornite > chalcopyrite) is apparent outside of the breccia body and extends inwards. 

Molybdenite occurs throughout the Paramount Zone. The mineralization in the Paramount Zone is 

open at depth and to the south, towards the West Breccia Zone.  

The West Breccia Zone comprises an elongated, north-northwest trending hydrothermal breccia body 

that has been emplaced into andesitic volcanic and volcaniclastic rocks. The breccia has a strike length 

of approximately 500 m and extends at least 200 m below surface. The West Breccia Zone is like the 

Paramount Zone breccia and comprises different styles of mineralization dominated by low- to 

medium-temperature breccia mineralogy. The mineralization assemblages in the West Breccia Zone 

include (1) Cu-Mo-Au, (2) Cu-Mo, and (3) high-grade Cu-Mo-Au. The boundaries of the West Breccia 

Zone are poorly constrained, and the breccia remains open to the north and south. 

 Analytical Methods 

Since 2013, the following analytical methods have been employed to determine metal and element 

concentration on samples from the Schaft Creek Project: 

1. Ore-grade assays for copper, molybdenum, and silver were determined by 4-acid digest with 

inductively coupled plasma emission spectrometry (ICP-ES) finish (Acme Group 7TD) including 

results for major elements (e.g., Fe, K, Al), other commodity elements (e.g., Zn, Pb), and trace 

elements (e.g., Ni, Bi).  

2. Ore grade assays for gold were determined by fire assay with atomic absorption (AA) finish (Acme 

Code G601).  

3. Concentrations of trace elements were determined by aqua regia digest with inductively coupled 

plasma mass spectrometry (ICP-MS) finish (Acme Group 1DX). 

4. Concentrations of carbon and sulphur were determined by LECO analysis (Acme Group 2A12).  

5. Whole-rock lithogeochemistry was determined using a multi-part analytical package (Acme Code 

4AB1).  
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The Qualified Person (QP) is satisfied that sample preparation and analysis are appropriate to provide 

suitable analyses and to maintain data integrity. 

 Data Verification 

The QP compared subsets of drill sampling from historic (pre-2000) and current (since 2000) 

campaigns to assess the risk of bias. The QP is satisfied that there is no significant bias between the 

comparable historic and current sampling and assay data within the grade range of practical resource 

estimation. 

The QP compared the high definition topographic surface mesh (Dem_SCK) that was used for 

geological modelling with public domain data from NASA's Shuttle Radar Topography Mission 

(SRTM). The two surfaces are in close agreement (average difference 0.038 m) and the QP believes 

that the uncertainty in topography data does not present a material risk to the Project. 

During a site visit on October 30, 2020, the QP reviewed cores and verified the collar of a drill hole. 

The QP is satisfied that the sampling and assay data, topographic information, and drill core 

management for this Project have been comprehensively verified and are suitable to be used for 

Mineral Resource estimation. 

 Status of Exploration 

The Schaft Creek Project is an advanced exploration project. Formally recorded geological mapping 

dates from the 1950s by the Government of Canada, predating the discovery of mineralization on the 

property in 1957. Increasingly more detailed collection of data and geological interpretation was carried 

out by BIK / Silver Standard / Asarco (1957ï1967), Hecla / Paramount (1968ï1977), Copper Fox 

(2007), and the Schaft Creek JV (2014ï2018). 

The exploration programs conducted on the deposit resulted in completion of several historical 

resource estimation and feasibility studies. A total of 449 drill holes (about 108,041 m) have been 

completed in the Project area between the late 1950s up to 2015. No drilling has been completed since 

2015. A total of 21 drill holes have no assays, and 40 drill holes within the Project lie outside the 

resource area.  

The Schaft Creek deposit is the largest zone of mineralization currently identified within the Schaft 

Creek Project. Exploration consisting of ground and airborne geophysical surveys, mapping, and 

prospecting has identified a 12 km long trend of mineralization along the Hickman/Stuhini contact. 

Drilling at the Discovery Zone in 2012 and the LaCasse Zone in 2015 to the north of the Schaft Creek 

deposit intersected significant concentrations of copper-gold-molybdenum-silver over broad intervals. 

A number of other early stage copper exploration targets have also been identified along the 12 km 

long mineralized trend. 

  



 MINERAL RESOURCE ESTIMATE UPDATE FOR THE  

SCHAFT CREEK PROPERTY, BRITISH COLUMBIA, CANADA 

EFFECTIVE DATE: JANUARY 15, 2021 

 

 

1-6 
 
 

 Metallurgy 

The Schaft Creek deposit is a calc-alkalic polymetallic (copper-molybdenum-gold-silver) porphyry 

deposit, with a low-sulphidation state, and overlapping mineralized zones.  

Between 2004 and 2015, extensive metallurgical test work was completed on samples from the various 

geometallurgical units and mineralization zones of the Schaft Creek deposit to support several studies. 

Laboratories that undertook the major test programs include G&T/ALS, PRA (Inspectorate), Hazen 

Research Inc. (Hazen), Polysius, and Cominco Engineering Services Limited (CESL). 

Metallurgical test programs conducted included mineralogy, grindability, flotation, and dewatering 

tests. 

The mineralogical studies showed: 

Á Chalcopyrite was the dominant copper sulphide mineral together with ancillary bornite and 

chalcocite. 

Á The other main sulphide mineral in the mineralization was pyrite. The pyrite contents in the 

samples used in the test work ranged from 0.04% to 0.15% in the 2010 program to 0.1% to 0.8% 

pyrite content in the 2012 program. The average pyrite content of the 2012 program was 0.3%.  

The test work programs included grindability tests that showed the Ball mill work index (BWi), and Rod 

mill work index (RWi) to indicate that the mineral samples are high in grinding resistance to ball mill 

and rod mill grinding. The BWi ranges from 13.7 kWh/t to 25.4 kWh/t, averaging 21.3 kWh/t. The RWi 

is slightly lower than the BWi, averaging 20.8 kWh/t. The average Bond Abrasion Index (Ai) is 0.25 g, 

fluctuating from 0.17 g to 0.57 g. The low energy impact work indices (Crushing work index [CWi]) are 

relatively low, ranging from 6.3 kWh/t to 11.9 kWh/t. 

The drop weight and semi-autogenous grinding (SAG) mill comminution (SMC) test results indicate 

that the mineral samples are moderately hard to very hard for SAG mill milling. The key parameter 

(A x b) ranges from 27.4 to 44.7. 

Studies related to process conditions, included primary grind size, regrinding size of rougher flotation 

concentrates, reagents regime, and bulk flotation pH, have been developed since the 2004 flotation 

test work, and locked cycle tests and pilot plant test work have also been completed. The bulk 

copper-molybdenum flotation locked cycle tests showed that the tested samples responded well to a 

conventional process, consisting of bulk sulphide flotation followed by regrinding on the bulk 

concentrate and three stages of cleaner flotation.  

The metallurgical performance of the samples used in the 2004 to 2012 test work exhibited a wide 

range of metal recoveries at various head grades, grind sizes, and reagent regimes. The test results 

indicate that metal recoveries are related to both sample head grade and mineralogy.  

Copper and molybdenum separation tests on bulk concentrates generated from the pilot plant tests, 

demonstrated that a copper concentrate with significant gold and silver credits and a separate 

molybdenite concentrate can be produced.  

Multi-element assays on the bulk concentrates generated from the locked cycle tests showed that on 

average the impurities in the concentrates should be below smelting penalty thresholds set forth by 
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most smelters. According to the metallurgical performance projections conducted in the 2013 study, 

the metal recoveries for the Schaft Creek deposit are projected to average 86.6% for copper, 73.0% 

for gold, 58.8% for molybdenum, and 48.3% for silver. 

 Mineral Resource Estimate 

The Mineral Resource was estimated in January 2021 and constrained within an optimized ultimate 

pit shell. The estimated Mineral Resources are summarized in Table 1-1. 

Table 1-1: 2021 Mineral Resource Statement 

Category 

Mass 

Average Value Material Content 

Cu Au Mo Ag Cu Au Mo Ag 

Mt % g/t % g/t 

million 

lb 

million 

t. oz 

million 

lb 

million 

t. oz 

Measured 176 0.32 0.22 0.018 1.46 1,262 1.28 71 8.26 

Indicated 1,169 0.25 0.15 0.017 1.22 6,505 5.69 440 45.99 

Total M&I 1,346 0.26 0.16 0.017 1.25 7,767 6.97 511 54.25 

Inferred 344 0.17 0.11 0.013 0.84 1,303 1.18 96 9.28 

Note: Mineral Resources are reported using the 2014 CIM Definition Standards. 

The Qualified Person for the estimate is Mr. Michael F OôBrien, P.Geo., Red Pennant Geoscience. Mineral Resources 

are tabulated in Table 14-11 and have an effective date of 15 January, 2021. 

Mineral Resources are reported within a conceptual constraining pit shell that includes the following input parameters: 

US$3/lb Cu, US$10/lb Mo, US$1,200/oz Au, US$20/oz Ag, mining cost of CA$1.95/t mined, processing cost of 

CA$4.94/t processed, and pit slope angles that vary from 40ï44º. Metal recoveries; Cu 86.6%, Au 73%, Mo 58.8%, Ag 

48.3%. Mineral Resources are reported using a net smelter return cutoff of US$4.31/t, and a Cdn$ to US$ exchange 

rate of 1.20. 

Tonnes are metric tonnes, with copper and molybdenum grades as percentages, and gold and silver grades as gram 

per tonne units. Copper and molybdenum metal content is reported in pounds and gold and silver content is reported in 

troy ounces. 

 Recommendations 

The recommended geotechnical and metallurgical program is set out below and more specifically 

detailed in Section 26.0 of this report. The program recommends that 7,300 m of drilling ($4.5 million) 

be completed to collect additional geological and geotechnical data from within the resource area. A 

metallurgical test work program estimated to cost $460,000 is also proposed to further investigate 

metallurgical performance and comminution characteristics of the mineralization. 
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2.0 INTRODUCTION 

In 2020, Copper Fox commissioned a team of consultants to complete this Mineral Resource Estimate 

Report, in accordance with NI 43-101 Standards of Disclosure for Mineral Projects. The project team 

included:  

Á Tetra Tech Canada Inc.: overall project management and metallurgical testing 

Á Red Pennant Geoscience: project description and location, accessibility, history, geological 

setting, deposit types, exploration, drilling, adjacent properties, and Mineral Resource estimate. 

 Terms of Reference 

The Resource Estimate was prepared by Tetra Tech Canada Inc. (ñTetra Techò) and Red Pennant 

Geoscience (ñRed Pennantò) in accordance with NI 43-101 standards (May 9, 2016), CIM Definition 

Standards (May 19, 2014) with guidance from CIM Best Practice Guidelines (November 29, 2019). 

Mineral Resources are presented on a 100% basis. As of January 15, 2021, the effective date for the 

Mineral Resources, Teck had a 75% interest, with Copper Fox holding a 25% interest. 

Mineral Resources can be considered as forward-looking information and actual results may vary. The 

assumptions used in the Mineral Resource estimate are summarized in the footnotes of the Mineral 

Resource table, and outlined in Section 14.0 of the Report. 

Currency is expressed in Canadian dollars (C$) unless stated otherwise. Units presented are typically 

metric units, such as metric tonnes, unless otherwise noted. The Report uses Canadian English. 

 Site Visit 

The following QPs conducted site visits of the Property: 

Á Mr. Michael F. OôBrien, P.Geo., Red Pennant, visited the property on October 30, 2020 and 

reviewed drill cores and the general layout of the camp and topography. 

Á Mr. Hassan Ghaffari, M.A.Sc., P.Eng., Tetra Tech, visited the site on September 22, 2010 and 

inspected the overall project site, including site access roads. 

Á Mr. John Huang, Ph.D., P.Eng., Tetra Tech, visited the site on August 9, 2010 and reviewed drill 

cores and the overall project site, including the potential processing plant site. 

A summary of the Qualified Persons (QPs) responsible for this Report is detailed in Table 2-1. 
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Table 2-1: Summary of Report Sections and Consultants 

Report Section Company QP 

1.0 Summary All Sign-off by Section 

2.0 Introduction Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

3.0 Reliance on Other Experts Red Pennant Michael F. OôBrien, P.Geo. 

4.0 Property Description and Location Red Pennant Michael F. OôBrien, P.Geo. 

5.0 Accessibility, Climate, Local Resources, 
Infrastructure, and Physiography 

 Red Pennant Michael F. OôBrien, P.Geo. 

6.0 History Red Pennant  Michael F. OôBrien, P.Geo. 

7.0 Geological Setting and Mineralization Red Pennant  Michael F. OôBrien, P.Geo. 

8.0 Deposit Types Red Pennant  Michael F. OôBrien, P.Geo. 

9.0 Exploration Red Pennant  Michael F. OôBrien, P.Geo. 

10.0 Drilling Red Pennant  Michael F. OôBrien, P.Geo. 

11.0 Sample Preparation, Analyses, and Security Red Pennant  Michael F. OôBrien, P.Geo. 

12.0 Data Verification Red Pennant  Michael F. OôBrien, P.Geo. 

13.0 Mineral Processing and Metallurgical Testing Tetra Tech John Huang, Ph.D., P.Eng. 

14.0 Mineral Resource Estimates Red Pennant Michael F. OôBrien, P.Geo. 

15.0 Mineral Reserve Estimates Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

16.0 Mining Methods Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

17.0 Recovery Methods Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

18.0 Project Infrastructure Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

19.0 Market Studies and Contracts Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

20.0 Environmental Studies, Permitting and Social 
or Community Impact 

Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

21.0 Capital and Operating Costs Tetra Tech Hassan Ghaffari, M.A.Sc., P.Eng. 

22.0 Economic Analysis Tetra Tech Hassan Ghaffari, M.A.Sc, P.Eng. 

23.0 Adjacent Properties Red Pennant Michael F. OôBrien, P.Geo. 

24.0 Other Relevant Data and Information Tetra Tech Hassan Ghaffari, M.A.Sc, P.Eng. 

25.0 Interpretation and Conclusions All Sign-off by Section 

26.0 Recommendations All Sign-off by Section 

27.0 References All Sign-off by Section 
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 Effective Date 

The overall effective date of the Report is taken to be the date of the Mineral Resource estimate, which 

is January 15, 2021. 

 Information Sources and References 

The reports and documents listed in Sections 2.5 and 27.0 of this Report were also used to support 

the preparation of the Report. Additional information was obtained from the  Schaft Creek JV where 

required. 

 Previous Technical Reports 

Copper Fox has filed the following technical reports related to the Schaft Creek Project. The 

information conferred in these reports are incorporated by reference. 

Á Ewanchuk, S., Finch, P., and Hanych, W., 2007: 2006 Diamond Drill Report, Schaft Creek 

Property, Northwestern British Columbia: report prepared for Copper Fox, effective date 19 March, 

2007. 

Á McCandlish, K., 2007: Updated Resource Estimate for the Schaft Creek Deposit, Northwest British 

Columbia, Canada: report prepared by Associated Geosciences Ltd. for Copper Fox, effective 

date 22 June, 2007. 

Á Bender, M.R., McCandlish, K., Gray, J., and Hyyppa, R., 2007: Preliminary Economic Assessment 

on the Development of the Schaft Creek Project Located in Northwest British Columbia, Canada: 

report prepared by Samuel Engineering, Inc. for Copper Fox, effective date 7 December, 2007. 

Á Bender, M., McCandlish, K., Gray, J., Brouwer, K., Holm, K., Uren, S., Hanych, W., Beauchamp, 

D., Suhbatar, V., Pow, D., and Hyyppa, R., 2008: Preliminary Feasibility Study on the Development 

of the Schaft Creek Project Located in Northwest British Columbia, Canada: report prepared by 

Samuel Engineering, Inc. for Copper Fox, effective date 15 September, 2008. 

Á Bender, M., McCandlish, K., Gray, J., Brouwer, K., Holm, K., Uren, S., Hanych, W., Beauchamp, 

D., and Hyyppa, R., 2008: Preliminary Feasibility Study on the Development of the Schaft Creek 

Project Located in Northwest British Columbia, Canada: amended and restated report prepared 

by Samuel Engineering, Inc. for Copper Fox, effective date 15 September, 2008. 

Á Kulla, G., Thomas, D., Lipiec, T., 2011. Copper Fox Metals Inc., Schaft Creek Polymetallic Project, 

British Columbia, Canada, NI 34-101 Technical Report on Updated Mineral Resource Estimate; 

report prepared by AMEC Americas Limited for Copper Fox, effective date 26 July, 2011. 

Á Morrison, R., and Karrei, L., 2012: Technical Report and Resource Estimate on the Schaft Creek 

Cu-Au-Mo-Ag Project, BC, Canada; report prepared by Tetra Tech Wardrop report for Copper 

Fox, effective date 23 May, 2012. 

Á Farah, A., Friedman, D., Yang, D.Y., Pow, D.J., Trout, G., Ghaffari, H., Stoyko, H.W., Huang, J., 

Karrei, L.I., Danon-Schaffer, M., Morrison, R.S., da Palma Adanjo, R., and Hafez, S.A., 2013: 

Feasibility Study on the Schaft Creek Project, BC, Canada: report prepared by Tetra Tech report 

for Copper Fox, effective date 23 January, 2013. 
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3.0 RELIANCE ON OTHER EXPERTS 

Michael F. OôBrien relied on the Schaft Creek JV for matters relating to mineral tenure and mining 

rights permits, surface rights, royalties, agreements, and encumbrances relevant to this Report. 
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4.0 PROPERTY DESCRIPTION AND LOCATION 

The Schaft Creek Project is located on the eastern side of the Coast Mountains in northwestern British 

Columbia, within the Cassiar/Liard Mining Division. The Property is approximately 120 km southwest 

of Dease Lake, and 375 km northwest of Smithers (Figure 4-1). The closest population center is 

Telegraph Creek, located approximately 61 km to the north. Highway 37 is 45 km east of the Property. 

The deposit is centred at approximately 379850mE, 6360080mN (UTM NAD83, zone 9). An 

exploration camp is located 1 km to the southwest of the deposit, at 378715mE, 6358605mN. Drill 

core is stored on site at the core logging facility next to the camp. 

The Schaft Creek tenure consists of 182 mineral claims. The tenure is comprised of a north block and 

a south block, with three isolated claims to the northeast; in total, the Property encompasses 

56,124.73 ha (Figure 4-2). The Schaft Creek tenements are presented in Table 4-1. 
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Figure 4-1: Location of the Schaft Creek Project 
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Figure 4-2: Schaft  Creek Property Mineral Tenure 
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 Project Ownership 

 Ownership History 

The initial claims were staked in 1957 by the BIK Syndicate, a consortium of companies that 

incorporated as Liard Copper Mines Ltd (Liard) in 1966. These initial claims, and subsequent additions, 

were staked over the Liard Zone (the Liard Property). In 1968, Liard Copper entered into an option 

agreement with Hecla Operating Company (Hecla), under which Hecla earned a 70% interest in the 

Liard Property. Liard Copper retained a 30% carried net proceeds interest (NPI) in the Liard Property. 

Subsequently, Teck acquired a 78% interest in Liard Copper, which represented a 23.4% interest in 

the Liard Property.  

Paramount Mining Ltd (Paramount) staked claims north of the Liard Property (the Paramount Claims). 

In 1969, Paramount entered into an option agreement with Hecla for the Paramount Claims. Hecla 

later terminated their option on the Paramount Claims, and these claims were allowed to lapse. 

Subsequently, Teck acquired tenure over the area that comprised the Paramount Claims. 

In 1978, Hecla assigned its 70% ownership in the Liard Property to Teck, reserving a 5% NPI from this 

70% ownership. This yielded for Hecla an effective 3.5% NPI on the property, payable only after Teck 

has recovered certain expenditures. In February 2005, Hecla assigned this 3.5% NPI to International 

Royalty Corporation. In 2010, International Royalty Corporation was acquired by Royal Gold Inc, at 

which time the 3.5% NPI was transferred to Royal Gold Inc.  

In January 2002, Teck signed an option agreement with Guillermo Salazar (Salazar). The agreement 

allowed Salazar to earn Teckôs 70% direct participating interest in the Liard Property by incurring 

certain exploration expenditures, as well as Teckôs 23.4% indirect carried interest in the Liard Property 

(through its 78% shareholding of Liard) by completing a positive bankable feasibility study. In addition 

to the Liard Property, the option agreement also included the Paramount Claims. Teck retained a back-

in right, whereby it could acquire an interest of up to 75%. 

In February 2003, Salazar assigned the option agreement to 955528 Alberta Ltd, which amalgamated 

with Copper Fox in 2004. From 2005 to 2012 Copper Fox conducted work on the Project, filing a 

feasibility study in 2013.  

In July 2013, Teck and Copper Fox entered into an agreement for the formation of the Schaft Creek 

JV whereby Teck holds a 75% interest and Copper Fox holds a 25% interest in the Schaft Creek 

property. Teckôs 78% interest in Liard was included in the formation of the Schaft Creek JV (see 

Section 4.5). 

In December 2015, the Schaft Creek JV entered into an agreement to acquire an additional 7.4% of 

the issued and outstanding shares of Liard Copper. As a result, the Schaft Creek JV has a total 

ownership of approximately 85.5% of the issued and outstanding shares of Liard.  
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 Current Ownership 

The Schaft Creek Project is managed through the Schaft Creek JV. Teck is the operator and holds a 

75% interest. Copper Fox holds the remaining 25% interest. The mineral claims listed in Table 4-1 are 

held by Teck on behalf of the Schaft Creek JV. 

 Mineral Tenure 

The Schaft Creek JV consists of 182 mineral claims (56,124.73 ha). The tenure consists of a north 

block and a south block, with three isolated claims to the northeast (Figure 4-3). A listing of the mineral 

claims and royalty agreement applicable to the claims is provided in Table 4-1.  
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Figure 4-3: Mineral Tenure Summary Plan 
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Table 4-1: Schaft Creek JV Mineral Claims Table 

ID Name Parties Type Status 

Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

514595 CL 514595 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 1,653.04  

514596 CL 514596 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 1,550.96  

514598 CL 514598 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 1,412.62  

514603 CL 514603 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 1,291.06  

514637 CL 514637 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 1,256.71  

514721 CL 514721 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 1,169.95  

514723 CL 514723 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 139.745  

514724 CL 514724 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 471.387  

514725 CL 514725 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 313.607  

514728 CL 514728 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 465.589  

515035 CL 515035 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 383.005  

515036 CL 515036 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/16/2005 2/13/2026 191.645  

517462 CL 517462 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/12/2005 2/13/2026 17.436 Kreft/Greig 

521312 Schaft 1 Teck Resources Limited (100%) Mineral Claim (BC) Active 10/18/2005 2/13/2026 191.784 Pembrook 

547789 CL 547789 Teck Resources Limited (100%) Mineral Claim (BC) Active 12/21/2006 2/13/2026 418.7  

547798 CL 547798 Teck Resources Limited (100%) Mineral Claim (BC) Active 12/21/2006 2/13/2026 227  

548487 Block B1 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 434.782  

548488 Block B2 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 434.989  

table continuesé 
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ID Name Parties Type Status 

Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

548489 Block B3 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 365.568  

548490 Block B4 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 121.904  

548492 Block C1 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 435.989  

548493 Block C2 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 435.829  

548494 Block C3 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 436.064  

548495 Block C4 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 436.309  

548496 Block C5 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 436.695  

548498 Block C6 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 227.243  

548759 Area A Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 365.065  

548760 Area C1 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 436.903  

548761 Area C2 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 437.115  

548762 Area C3 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 367.411  

548763 Area C4 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/2/2007 2/13/2026 122.542  

548764 Area B1 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 366.043  

548766 Area B2 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 418.11  

548767 Area B3 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 435.38  

548768 Area B4 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 435.6  

548769 Area B5 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 418.19  

548770 Area B6 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 418.19  

table continuesé 
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ID Name Parties Type Status 

Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

548771 Area B7 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 418.19  

548772 Area B8 Teck Resources Limited (100%) Mineral Claim (BC) Active 1/5/2007 2/13/2026 418.19  

551325 Area D1 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/6/2006 2/13/2026 435.18  

551326 Area D2 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/6/2006 2/13/2026 435.17  

551328 Area D3 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/6/2006 2/13/2026 417.71  

569460 Greater Kopper Teck Resources Limited (100%) Mineral Claim (BC) Active 11/5/2007 2/13/2026 2,769.10 Kreft/Greig 

577025 SC South 1 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 437.8319  

577026 SC South 2 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 438.0366  

577028 SC South 3 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 438.2416  

577031 SC South 4 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 438.4862  

577033 SC South 5 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 438.7322  

577034 SC South 6 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 438.9363  

577037 SC South 7 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 439.0198  

577039 SC South 8 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 438.876  

577042 SC South 9 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2008 2/13/2026 438.8966  

854488 Silver Fox 86 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/13/2011 2/13/2026 366.5575 Marko/Mott 

854495 Silver Fox 87 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/13/2011 2/13/2026 366.2694 Marko/Mott 

854513 Silver Fox 89 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/14/2011 2/13/2026 157.1843 Marko/Mott 

854523 White Rabbit 90 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/14/2011 2/13/2026 208.9252 Marko/Mott 

table continuesé 
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ID Name Parties Type Status 

Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

854536 Silver Fox 91 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/14/2011 2/13/2026 156.9374 Marko/Mott 

855206 Ptarmigan 93 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/18/2011 2/13/2026 208.7684 Marko/Mott 

855207 Ptarmigan 95 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/18/2011 2/13/2026 278.339 Marko/Mott 

855348 White Rabbit 92 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/21/2011 2/13/2026 104.4313 Marko/Mott 

855461 Ptarmigan 97 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/24/2011 2/13/2026 104.3678 Marko/Mott 

855735 White Rabbit 101 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/26/2011 2/13/2026 191.496 Marko/Mott 

855736 White Rabbit 102 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/26/2011 2/13/2026 139.3092 Marko/Mott 

855842 Ptarmigan 103 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/27/2011 2/13/2026 104.3915 Marko/Mott 

855868 Tern 120 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/30/2013 2/13/2026 295.4047 Marko/Mott 

855872 Tern 103 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/30/2013 2/13/2026 138.7507 Marko/Mott 

856232 Silver Fox 118 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/3/2011 2/13/2026 139.7259 Marko/Mott 

856238 Silver Fox 119 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/3/2011 2/13/2026 157.23 Marko/Mott 

856450 Elk 151 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/8/2011 2/13/2026 105.0158 Marko/Mott 

856464 Elk 152 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/8/2011 2/13/2026 69.983 Marko/Mott 

856487 Elk152 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/9/2011 2/13/2026 157.52 Marko/Mott 

856673 Elk 153 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/10/2011 2/13/2026 174.9874 Marko/Mott 

857427 Elk 154 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/21/2011 2/13/2026 279.9349 Marko/Mott 

857428 Elk 155 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/21/2011 2/13/2026 69.9989 Marko/Mott 

857528 Elk 156 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/22/2011 2/13/2026 122.4914 Marko/Mott 

table continuesé 
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ID Name Parties Type Status 

Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

862647 Elk 158 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/4/2011 2/13/2026 140.0061 Marko/Mott 

865007 Tern 125 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/7/2011 2/13/2026 243.131 Marko/Mott 

865167 Tern 127 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/8/2011 2/13/2026 242.9604 Marko/Mott 

865328 Elk 166 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/9/2011 2/13/2026 175.0273 Marko/Mott 

865619 Elk 167 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/11/2011 2/13/2026 140.0507 Marko/Mott 

866050 Tern 128 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/13/2011 2/13/2026 104.2511 Marko/Mott 

866517 Tern 130 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/18/2011 2/13/2026 138.7842 Marko/Mott 

866518 Tern 131 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/18/2011 2/13/2026 208.137 Marko/Mott 

866536 Tern 132 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/18/2011 2/13/2026 208.0058 Marko/Mott 

866630 Tern 131 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/19/2011 2/13/2026 51.9883 Marko/Mott 

866669 Tern 133 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/20/2011 2/13/2026 69.3512 Marko/Mott 

866670 Tern 134 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/20/2011 2/13/2026 34.715 Marko/Mott 

866671 Tern 135 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/20/2011 2/13/2026 17.3328 Marko/Mott 

866677 Tern 135 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/20/2011 2/13/2026 17.3287 Marko/Mott 

866678 Tern 136 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/20/2011 2/13/2026 86.822 Marko/Mott 

866889 Tern 137 Teck Resources Limited (100%) Mineral Claim (BC) Active 7/20/2011 2/13/2026 17.3428 Marko/Mott 

866909 Juskatla 
Resources 2 

Teck Resources Limited (100%) Mineral Claim (BC) Active 7/20/2011 2/13/2026 104.2799  

880149 Bonanza Teck Resources Limited (100%) Mineral Claim (BC) Active 8/3/2011 2/13/2026 350.2622  

table continuesé 
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Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

880189 Bonanza1 Teck Resources Limited (100%) Mineral Claim (BC) Active 8/3/2011 2/13/2026 350.4197  

884429 Gold Bear Teck Resources Limited (100%) Mineral Claim (BC) Active 8/7/2011 2/13/2026 87.0967 Marko/Mott 

895838 Eagle 800 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/1/2011 2/13/2026 245.1966  

895839 Eagle 801 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/1/2011 2/13/2026 332.7258  

895840 Eagle 802 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/1/2011 2/13/2026 157.5583  

895841 Eagle 803 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/1/2011 2/13/2026 315.2703  

895842 Eagle 804 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/1/2011 2/13/2026 175.0619  

896151 Eagle 805 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/6/2011 2/13/2026 52.5198  

896152 Eagle 806 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/6/2011 2/13/2026 35.0163  

896353 Eagle 807 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/9/2011 2/13/2026 140.0808  

896516 Eagle 808 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/11/2011 2/13/2026 140.0725  

896517 Eagle 809 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/11/2011 2/13/2026 105.0451  

900609 Juskatla 
Resources 3 

Teck Resources Limited (100%) Mineral Claim (BC) Active 9/25/2011 2/13/2026 17.3566  

900629 Juskatla 
Resource 4 

Teck Resources Limited (100%) Mineral Claim (BC) Active 9/25/2011 2/13/2026 34.6717  

900649 Eagle 810 Teck Resources Limited (100%) Mineral Claim (BC) Active 9/25/2011 2/13/2026 210.1447  

903029 Juskatla 
Resources 5 

Teck Resources Limited (100%) Mineral Claim (BC) Active 9/28/2011 2/13/2026 17.3584  

903049 Juskatla 
Resources 6 

Teck Resources Limited (100%) Mineral Claim (BC) Active 9/28/2011 2/13/2026 17.3308  

table continuesé 
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ID Name Parties Type Status 

Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

903069 Juskatla 
Resources 7 

Teck Resources Limited (100%) Mineral Claim (BC) Active 9/28/2011 2/13/2026 34.6917  

908069 Tern Around Teck Resources Limited (100%) Mineral Claim (BC) Active 10/8/2011 2/13/2026 69.5009  

910209 Tern Around Teck Resources Limited (100%) Mineral Claim (BC) Active 10/12/2011 2/13/2026 121.455  

910229 Tern Around Teck Resources Limited (100%) Mineral Claim (BC) Active 10/12/2011 2/13/2026 121.5508  

927669 Tern Left Teck Resources Limited (100%) Mineral Claim (BC) Active 11/1/2011 2/13/2026 69.5086  

928489 Tern West Teck Resources Limited (100%) Mineral Claim (BC) Active 11/8/2011 2/13/2026 69.493  

936631 Eagle 815 Teck Resources Limited (100%) Mineral Claim (BC) Active 12/7/2011 2/13/2026 262.1002  

946510 Eagle 816 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/6/2012 2/13/2026 384.3474  

949269 Eagle 812 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/13/2012 2/13/2026 262.8877  

949270 Eagle 811 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/13/2012 2/13/2026 315.4651  

950890 Eagle 814 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/20/2012 2/13/2026 105.0552  

952292 Eagle 813 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2012 2/13/2026 438.1459  

952293 Eagle 817 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/23/2012 2/13/2026 350.3396  

952412 Retern100 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/24/2012 2/13/2026 104.304  

952423 Retern101 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/24/2012 2/13/2026 52.1522  

952427 Retern 102 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/24/2012 2/13/2026 52.0814  

953131 Eagle 818 Teck Resources Limited (100%) Mineral Claim (BC) Active 2/27/2012 2/13/2026 263.0055  

955309 Tern North Teck Resources Limited (100%) Mineral Claim (BC) Active 3/4/2012 2/13/2026 225.3319  

table continuesé 
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ID Name Parties Type Status 

Grant 

Date 

Expiry 

Date 

Official 

Area  

(ha) Royalty 

961029 North Tern 2 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/13/2012 2/13/2026 416.2977  

961049 North Tern 3 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/13/2012 2/13/2026 381.9542  

961110 Silver Eagle 900 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/13/2012 2/13/2026 280.4076  

964509 Silver Eagle 902 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/16/2012 2/13/2026 140.1358  

964529 Silver Eagle 903 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/16/2012 2/13/2026 332.823  

965029 Silver Eagle 901 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/17/2012 2/13/2026 105.2024  

968529 Silver Eagle 904 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/21/2012 2/13/2026 367.9731  

969349 Silver Eagle 905 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/21/2012 2/13/2026 385.2511  

969369 Silver Eagle 906 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/21/2012 2/13/2026 140.183  

970769 Silver Rabbit Teck Resources Limited (100%) Mineral Claim (BC) Active 3/24/2012 2/13/2026 435.0489  

970789 Silver Rabbit 2 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/24/2012 2/13/2026 347.9524  

971953 Tern South Teck Resources Limited (100%) Mineral Claim (BC) Active 3/26/2012 2/13/2026 208.6899  

971956 Tern South 2 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/26/2012 2/13/2026 382.3436  

971957 Tern South 3 Teck Resources Limited (100%) Mineral Claim (BC) Active 3/26/2012 2/13/2026 104.355  

976357 Huron 047 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/2/2012 2/13/2026 209.4256  

978394 South Tern 4 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/6/2012 2/13/2026 260.8388  

978694 Crown 500 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/9/2012 2/13/2026 400.1872  

978695 Crown 501 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/9/2012 2/13/2026 417.5738  

978696 Crown 502 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/9/2012 2/13/2026 417.5846  

table continuesé 
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(ha) Royalty 

978697 Crown 503 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/9/2012 2/13/2026 139.2108  

978732 Crown 504 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/10/2012 2/13/2026 434.8568  

978733 Crown 505 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/10/2012 2/13/2026 208.7595  

978734 Crown 506 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/10/2012 2/13/2026 434.779  

978739 Crown 507 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/10/2012 2/13/2026 243.6704  

978892 Crown 507 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/10/2012 2/13/2026 295.9702  

978912 Crown 508 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/10/2012 2/13/2026 191.5177  

978913 Crown 509 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/10/2012 2/13/2026 278.5544  

979914 Crown 510 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/12/2012 2/13/2026 191.3341  

979915 Crown 511 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/12/2012 2/13/2026 435.1219  

979916 Crown 512 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/12/2012 2/13/2026 69.6198  

979917 Crown 513 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/12/2012 2/13/2026 417.8764  

979918 Crown 514 Teck Resources Limited (100%) Mineral Claim (BC) Active 4/12/2012 2/13/2026 347.8393  

984402 Crown 515 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/8/2012 2/13/2026 417.7842  

984422 Crown 516 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/8/2012 2/13/2026 435.2212  

984442 Crown 517 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/8/2012 2/13/2026 383.0989  

985562 Crown 519 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/10/2012 2/13/2026 434.6695  

985563 Crown 520 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/10/2012 2/13/2026 434.4922  

986762 Retern 105 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/16/2012 2/13/2026 17.3408  

table continuesé 
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986782 Crown 521 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/16/2012 2/13/2026 434.6827  

986802 Crown 522 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/16/2012 2/13/2026 417.2993  

992022 Panda 1 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/31/2012 2/13/2026 434.2899  

992023 Panda 2 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/31/2012 2/13/2026 417.1348  

992042 Panda 3 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/31/2012 2/13/2026 434.6455  

992062 Panda 4 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/31/2012 2/13/2026 347.2546  

996622 Panda 5 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/12/2012 2/13/2026 260.3358  

996642 Panda 6 Teck Resources Limited (100%) Mineral Claim (BC) Active 6/12/2012 2/13/2026 243.0354  

1015257 CL 1015257 Teck Resources Limited (100%) Mineral Claim (BC) Active 12/12/2012 2/13/2026 278.8546  

1015342 CL 1015342 Teck Resources Limited (100%) Mineral Claim (BC) Active 12/17/2012 2/13/2026 104.5769  

1015350 CL 1015350 Teck Resources Limited (100%) Mineral Claim (BC) Active 12/17/2012 2/13/2026 52.2821  

1015359 CL 1015359 Teck Resources Limited (100%) Mineral Claim (BC) Active 12/17/2012 2/13/2026 52.2821  

1019476 Tern 2 U Teck Resources Limited (100%) Mineral Claim (BC) Active 5/13/2013 2/13/2026 503.5922  

1019477 Tern 2 U Teck Resources Limited (100%) Mineral Claim (BC) Active 5/13/2013 2/13/2026 225.9553  

1019728 CL-1019728 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/23/2013 2/13/2026 140.0324  

1019730 CL-1019730 Teck Resources Limited (100%) Mineral Claim (BC) Active 5/23/2013 2/13/2026 69.642  
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The Schaft Creek copperïgoldïmolybdenumïsilver deposit is located within the southern boundary of 

claim 514603 and the northern boundary of claim 514637. 

Pertinent terms and conditions of the Schaft Creek JV are discussed in Section Error! Reference 

source not found. 

 Surface Rights 

The surface is Crown land. Overlapping surface interests currently known include: 

Á Trapline TR062IT006. 

Á Licence of Occupation #6406985 for commercial recreation. 

Á Outfitting area held by Heidi Gutfruch.  

The Property is within the Tahltan Nation territory.  

Mining will require the exclusive use of the surface; an Industrial Surface Lease would be required to 

overlap the claims and provide exclusivity outside any Mines Act Permit boundary. Powerlines, 

upgraded road access, and other ancillary land use will require appropriate Land Act dispositions 

(Licences of Occupation, Statutory Rights of Way, etc.). Standing timber outside the existing cut blocks 

will require an Occupant Licence to Cut if removal becomes necessary. 

 Water Rights 

The water rights belong to the Crown; the use of water for mining will require the issuance of a 

Section 10 Mines Act Permit to exempt the operator from the Water Sustainability Act requirements.  

Water use outside of exploration drilling will require a Water Sustainability Act approval until a 

Section 10 permit is issued. 

 Royalties and Encumbrances 

 Schaft Creek Joint Venture 

4.4.1.1 Royal Gold and Conversion Royalties 

Pursuant to the 2002 Option Agreement with Teck, Copper Fox acquired a 100% working interest in 

the Schaft Creek Project subject to a 3.5% net profits interest held by Royal Gold Inc., a 30% carried 

interest held by Liard, and an earn-back option held by Teck. 

Teck exercised the earn-back option on July 15, 2013, and has an unconditional 75% direct interest 

in the Project. Copper Fox retains a 25% interest. Teck is operator of the Schaft Creek JV, formed on 

15 July 2013. The Schaft Creek JV agreement includes a provision that if any partyôs Project interest 
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falls below 20%, that interest will become a ñConversion Royaltyò of 15% net profits interest, and the 

party will retain no other interest in the Project.  

4.4.1.2 Areas of Interest 

There are two areas of interest in the Schaft Creek JV, as indicated in Figure 4-4. 

The Teck / Copper Fox area of interest is a 2 km zone around the original 2002 tenure holding. Any 

ground acquired by either party within this zone is added to the JV, unless the ground was previously 

held and relinquished by either party.  

Pursuant to the Liard Agreement, the Project is subject to a 5 mile Area of Interest clause as indicated 

in Figure 4-4. 

4.4.1.3 Pembrook Royalty 

Under the terms of an agreement signed on March 22, 2011, between Copper Fox and Pembrook 

Mining Corp. (Pembrook), a 2% net smelter returns (NSR) royalty is payable to Pembrook on any 

production from claim 521312. The Schaft Creek JV can purchase half of this royalty for $1.5 M at any 

time, leaving a 1% NSR on the claim. 

4.4.1.4 Kreft/Greig Royalty 

A purchase agreement signed on March 18, 2011, between Copper Fox and two private vendors, Kreft 

and Greig, includes a 2% NSR payable on claims 517462 and 569460. The Schaft Creek JV can 

purchase half of this royalty for $1.5 M at any time, leaving a 1% NSR on the claims. 

4.4.1.5 Marko/Mott Royalty 

Copper Fox purchased the claims listed in Table 4-1 that are subject to the Marko/Mott royalty from 

two private vendors, Marko and Mott, on September 14, 2011. Under the purchase agreement, the 

claims are subject to a 2% NSR. The Schaft Creek JV can purchase half of this royalty for $1 M at any 

time, leaving a 1% NSR on the claims. 

The mineral claims subject to the Pembrook, Kreft/Grieg, and Marko/Mott royalties are located outside 

the resource area of the Schaft Creek Project. 

 Property Agreements 

The Schaft Creek JV has the following key terms: 

Á Teck will pay a total of $60 million in three direct cash payments to Copper Fox: $20 million upon 

signing the JV agreement, $20 million upon a production decision, and $20 million upon the 

completion of the mine facility. 

Á Teck will fund 100% of costs incurred prior to a production decision, up to $60 million; Copper 

Foxôs pro rata share of any pre-production costs in excess of $60 million will be funded by Teck 

and the two remaining direct cash payments payable to Copper Fox will be reduced by an amount 
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equal to Copper Foxôs pro rata share of any pre-production costs in excess of the initial $60 million, 

to a maximum of total pre-production costs of $220 million. 

Á Teck will fund any additional costs (in excess of $220 million) incurred prior to a production 

decision, if required, by way of loan (at an interest rate of prime +2%) to Copper Fox to the extent 

of its pro rata share, without dilution to Copper Foxôs 25% JV interest. 

Á Management of the Schaft Creek JV will be made up of two representatives from Teck and Copper 

Fox with voting proportional to equity interests. 

Á Teck agreed to use all reasonable commercial efforts to arrange project debt financing for not less 

than 60% of project capital costs of constructing a mining operation. If a production decision is 

made, Teck will fund Copper Foxôs pro rata share of project capital costs by way of loans (at prime 

+ 2%), if requested by Copper Fox, without dilution to Copper Foxôs 25% JV interest. 
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Figure 4-4: Areas of Interest 
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 Permitting Considerations 

 Environmental Assessment 

Permission to develop and operate major mines in British Columbia is granted after the completion of 

an environmental assessment (EA) and permitting reviews by both the Provincial and Federal 

governments. The first review phase is conducted by the Provincial British Columbia Environmental 

Assessment Act (BCEAA) and the Federal Canadian Environmental Assessment Act (CEAA). These 

reviews involve approval of the mine concept and lead to issuance of an EA certificate under the 

BCEAA process, and approval from the Federal Minister of the Environment under the Federal CEAA 

process. Projects in British Columbia that are subject to both Provincial and Federal EA processes 

undergo a harmonized EA review. The subsequent provincial and federal permitting review phase, 

which can only be concluded after completing the EA reviews, involves a more detailed review of 

specific aspects of the mine, and results in issuance of a number of Provincial and Federal permits. 

In 2013, Copper Fox had entered into the first stage of the EA process; however, in 2016, subsequent 

to significant changes in the permitting process, the Schaft Creek JV voluntarily withdrew from the EA 

process. 

 Current Permits 

The Schaft Creek JV secured a multi-year area-based (MYAB) permit, MX-I-647 in 2018 from the 

Ministry of Energy, Mine and Petroleum Resources, which included a approval for a maximum of 

50 core drill holes, 5 km of new drill road, and 20 km of line cutting.  

 Future Permits 

The majority of the major permits, licences, and authorizations required to support construction 

activities are under Provincial jurisdiction; however, some are under Federal authority. The key permits 

would include: 

Á Provincial: mining lease, discharge permit, water licence, authority to make a change in and about 

a stream, occupant licence to cut, special use permit, licence of occupation, surface lease, waste 

management permit, special waste generator permit (waste oil), sewage registration, camp 

operation permits, waterworks permit, fuel storage approval, food service permits, and highway 

access permit. 

Á Federal: CEAA approval; metal mining effluent regulations, fish habitat compensation agreement, 

Section 35(2) authorization for harmful alteration or disruption, or the destruction of fish habitat, 

navigable water stream crossings authorization, international river improvement permit, explosives 

factory licence, explosives magazine licence, ammonium nitrate storage facilities and radio 

licences. 

A number of minor approvals from local governments (regional districts and municipalities) and Crown 

corporations would also be required, although these approvals are not required to commence 

construction.  
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 Environmental Considerations 

 Copper Fox 

Copper Fox initiated baseline environmental studies in the period 2006ï2012. These included:  

Á Terrain. 

Á Climate. 

Á Air quality. 

Á Noise. 

Á Groundwater quality and quantity. 

Á Surface hydrology. 

Á Water quality. 

Á Aquatic resources: streams, lakes and wetlands, sediment quality, periphyton, phytoplankton, 

zooplankton, benthic invertebrates. 

Á Fisheries, fish and fish habitat. 

Á Vegetation and plant communities. 

Á Soils. 

Á Wildlife and wildlife habitat. 

Á Visual and aesthetic resources. 

Á Economic. 

Á Social, including traditional knowledge and traditional land use, non-traditional land use. 

Á Heritage and archaeology. 

Á Health, including drinking water and country foods. 

These studies remain relevant as baseline information for any future project development.  

 Schaft Creek JV 

Since formation of the Schaft Creek JV, ongoing work has included environmental monitoring and 

collection of field data including humidity cell tests and other environmental baseline data.  
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 Social and Community 

 Copper Fox 

During 2006ï2012, Copper Fox engaged with various members and institutions of the Tahltan Nation 

by way of informal meetings, working groups, and open house discussions. These consultations 

included members of the Tahltan Central Government and the Tahltan Heritage Resources 

Environmental Assessment Team. 

During the consultation process, Tahltan Nation leadership and members raised a range of discussion 

points under several different categories. These included effects on areas of high archaeological 

potential, cumulative effects of Schaft Creek worker and family wellbeing, ability to practice Tahltan 

Nation traditional activities, access to remote areas, interference with past and present Tahltan Nation 

uses of the Mess Creek Valley, Tahltan Nation food availability and safety, and wildlife habitat and 

migration corridors. 

 Schaft Creek JV 

Since formation of the Schaft Creek JV, the Schaft Creek JV has continued ongoing consultation with 

the Tahltan Nation on social and cultural matters. A Communications and Engagement Agreement 

was signed between the Tahltan Central Government and Teck on behalf of the Schaft Creek JV on 

May 22, 2020. 

 Comments on Section 4.0 

In the opinion of the QP: 

Á Information provided by Copper Fox supports that the Schaft Creek JV has valid title that is 

sufficient to support declaration of Mineral Resources. 

Á Surface rights are held by the Crown. Overlapping surface rights include a trapline, a licence of 

occupation for recreational purposes, and an outfitting area. The Schaft Creek JV would need to 

conduct appropriate negotiations for use of the surface, and obtain permits such as an Industrial 

Surface Lease, Licence of Occupation, easements, and rights-of-way to support future operations. 

Á No water rights are currently held. The Schaft Creek JV would need to obtain a Section 10 Mines 

Act Permit in support of operations. 

Á The royalty agreements related to various mineral tenures are in accordance with acceptable 

industry practice at the time these agreements were executed and have not been amended. 

Á As the Project is at the resource estimation stage, no major permits are in hand, or under 

application. In 2018, The Schaft Creek JV received a MYAB permit, which included approval for a 

maximum of 50 core drill holes, 5 km of new drill road, and 20 km of line cutting. 

Á Environmental liabilities include the reclamation bond posted by the Schaft Creek JV in the amount 

of $695,000 to cover the cost of reclaiming the camp, airstrip, storage, and core facilities.  
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To the extent known, there are no other significant factors and risks known to Copper Fox that may 

affect access, title, or the right or ability to perform work on the Project that are not discussed in this 

Report. 
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 
INFRASTRUCTURE AND PHYSIOGRAPHY 

 Accessibility 

The Property is accessible via rotary- or fixed-wing aircraft. The two gravel airstrips adjacent to the 

Schaft Creek camp are approximately 700 m long and support fixed-wing and helicopter access. 

Dease Lake and the Chôiyone camp on the Galore Creek road were used for various staging purposes 

during the 2015 and 2019 field seasons. In previous years, Telegraph Creek, Bob Quinn, and the 

Burrage airstrip have been used as staging areas. During the summer months in previous years, 

scheduled commercial flights have been available from Terrace or Smithers to the Dease Lake airstrip.  

 Local Resources and Infrastructure 

The main road access route through the region is Highway 37, which runs north from the Terrace and 

Smithers area to the Yukon. Highway 37 passes by the Bob Quinn airstrip and Dease Lake en route 

to the Yukon. Telegraph Creek is accessed from Dease Lake via a 110 km drive on gravel roads to 

the southwest.  

Terrace and Smithers have moderate-sized airports with commercial flights that connect to Vancouver. 

Amenities include a variety of stores, gas stations, rental car providers, hotel accommodations, RCMP 

detachments, hospitals, government offices, and offices for various exploration services contractors 

and drilling companies.  

Dease Lake has a small airport with a paved runway. Amenities in Dease Lake include a grocery store, 

a gas station, hotel accommodations, a hardware store, an RCMP detachment, a medical centre, and 

the Tahltan Central Government office.  

Basic services are available in Telegraph Creek, including a general store, an RCMP detachment, a 

nursing station, and the Tahltan Band Council office. Accommodation can be arranged, and fuel is 

available for purchase. A small gravel airstrip just outside of Telegraph Creek can be used as a staging 

area.  

The BC Hydro NTL was completed in mid-2014. The NTL is a 287 kV transmission line that connects 

Bob Quinn to the Skeena Substation, located near the City of Terrace. An extension of the NTL has 

also been completed from Bob Quinn to Tatogga Lake and from Tatogga Lake to the Red Chris Mine. 
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 Climate and Physiography 

The Property is situated in mountainous terrain on the eastern side of the Coast Mountains of 

northwestern British Columbia. To the west of the Property is the rugged and glaciated terrain of the 

Coast Mountains. To the east of the Property is the Edziza Plateau. Elevations in the immediate area 

range from 850 m at valley bottom to mountain peaks over 2,000 m above mean sea level. The deposit 

is located west of a low saddle between the Schaft Creek and Mess Creek valleys at the south end of 

Mount LaCasse. The exploration camp is located at the base of this slope, in the broad valley of the 

north-flowing Schaft Creek, a braided stream with thick glacial-fluvial and fluvial deposits.  

Treeline on the Property is located at approximately 1,400 m elevation. Below treeline, forests are 

composed primarily of balsam fir, sitka spruce, alder, willow, and cedar. Above this elevation, 

vegetation consists of scrub bushes, stunted ókrummholzô trees, and alpine grass, moss, and lichen. 

Above 1,800 m, vegetation is sparse. Much of the area immediately overlying the Schaft Creek deposit 

was burned during a fire in 1980. Another wildfire occurred in 2013 northeast of Mount LaCasse along 

the Mess Creek valley near Skeeter Lake.  

The Property location on the eastern side of the Coast Mountains corresponds to a transitional zone 

between the warmer, moist maritime climate of the Coast Mountains to the west and the cooler, drier 

continental climate of the Interior Ranges to the east (Jones and Volp, 2013). In nearby Dease Lake, 

high temperature mean values during summer months range from 17°C to 20°C, with low temperature 

mean values between 3°C and 6°C. In winter months, high temperature mean values range from  

-5°C to -13°C, with low temperature mean values of -18°C to -22°C (www.climate-charts.com).  

In the Project area, annual precipitation ranges between 70 cm and 100 cm at 1,000 m elevation. 

Snowfall is possible any month of the year, but commonly begins to accumulate at higher elevations 

in late September or early October. By late October, snow typically begins to accumulate in the valley 

bottom near the exploration camp (860 m elevation), reaching a typical depth of 1 m to 2 m before 

melting in May or early June. At 1,200 m elevation, the snowpack typically ranges from 2 m to 3 m, 

with considerably more snowfall expected in higher elevation alpine areas (Jones and Volp, 2013).  

Field work can normally commence at lower elevations in early June and at upper elevations by July. 

Cold weather, high wind, and snow make field work difficult beyond mid-October.  

 Protected Areas 

The Project is located within the boundaries of the Cassiar IskutïStikine Land and Resource 

Management Plan (LRMP), which encompasses approximately 52,000 km2 of northwestern British 

Columbia. The LRMP supports exploration and development in the area (excluding protected areas), 

including the development of access roads. Any activities are subject to any applicable environmental 

review processes. The LRMP identifies 15 resource management zones (RMZs) for area-specific 

management direction. The Middle Iskut RMZ boundary is approximately 25 km from the proposed 

Schaft Creek mine site and/or access road.  The Schaft Creek project is located adjacent to the Mount 

Edziza Provincial Park and Tahltan Highlands to the east.   
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 Seismicity 

Information on the Project seismic setting is summarized from Farah et al. (2013). 

The coastal northwest region of British Columbia and southwest Yukon is one of the most seismically 

active areas in Canada. The seismic hazard in the region is also influenced by the seismically active 

region of southeast Alaska.  

A probabilistic seismic hazard analysis was carried out by Knight Piésold using the NRCan database 

to provide seismic ground motion parameters. The corresponding maximum acceleration is 0.06g for 

a return period of 475 years, indicating a low seismic hazard for the site. 

 Comments on Section 5.0 

In the opinion of the QP: 

Á The existing local infrastructure, availability of staff, methods whereby goods could be transported 

to the Project area are well-established and well understood by Copper Fox, and can support the 

declaration of Mineral Resources;  

Á Within the tenure holdings, there is sufficient area to allow construction of infrastructure to support 

future mining operations. 
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6.0 HISTORY 

 Regional Government Geological Surveys and 

Academic Research 

The area surrounding the Schaft Creek deposit has been mapped by several generations of geologists. 

The first geological study in the Stikine River area is thought to have been made by a group of Russian 

geologists who assessed the mineral potential of the district in 1863. Dawson and McConnell were the 

first Canadian geologists to explore the area in 1887, but the first geological mapping in the region 

was completed by Forrest Kerr from 1924 to 1929, published in 1948. Kerrôs mapping along the Stikine 

and Iskut Rivers defined the Late Triassic Stuhini Group (Brown et al., 1996). 

The Geological Survey of Canadaôs helicopter-supported óOperation Stikineô1 mapped the geology of 

the 104G Telegraph Creek map sheet in 1956 (Geological Survey of Canada, 1957). Jack Souther 

directed Operation Stikine and published a series of 1:250,000 scale geologic maps of several National 

Topographic System (NTS) map sheets, including 104G that contains the Schaft Creek Project 

(Souther, 1972). James Mongerôs regional synthesis subdivided the Late Paleozoic rocks and 

informally named them the Stikine Assemblage (Monger, 1977).  

In 1988, Peter Holbek completed a masterôs thesis study on the BJ prospect, located 24 km south of 

Schaft Creek. This thesis included a detailed study of the BJ prospect and the host Stikine assemblage, 

as well as the intrusive and structural history of the region, including the Schaft Creek deposit area. 

Holbekôs study included the Hickman, Yehiniko, and Nightout Plutons, which were grouped and named 

as the Hickman Batholith. 

Logan et al.ôs work on the Geology of the Forrest Kerr ï Mess Creek Area resulted in the publication 

of Geoscience Map 1997-3 (Logan et al., 1997), which provides the most recent regional scale 

mapping available for the deposit area, and the publication of Bulletin 104 (Logan et al., 2000), which 

provides a detailed description of the regional geology. Brown et al.ôs 1996 British Columbia Geological 

Survey Bulletin 95, detailing the óStikine Projectô mapping of the Geology of Western Telegraph Creek 

Map Area in Geoscience Maps 1993-3 to 1993-6, provides the most recent regional scale mapping 

available for the area west and northwest of the deposit.  

Geological descriptions of the Schaft Creek deposit were published following the conclusion of Teckôs 

exploration campaigns during the 1970s and 1980s (Fox et al., 1976; Spilsbury et al., 1995). James 

Scottôs 2007 masterôs thesis and CIM publication (Scott, 2007; Scott et al., 2008) comprises a more 

recent, detailed study of the geology and genesis of the deposit.  

Recently, both the British Columbia Geological Survey and the Geological Survey of Canada have 

been active in northwestern British Columbia, and this recent work is relevant to the Schaft Creek 

Project. Recent investigations of the KSM-Brucejack district (Nelson and Kyba, 2013), and the Khyber-

Sericite-Pins mineralized trend (Kyba and Nelson, 2014) have improved the knowledge of regional 

 
 
1 Systematic regional mapping of four 1:250,000 map areas of the Stikine Region of northwest BC by the 

Geological Survey of Canada in 1956. 
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stratigraphy during the Late Triassic and Early Jurassic and improved the understanding of 

mineralization in these areas. Recent investigations of Triassic mafic and ultramafic rocks within the 

Stikine Terrane have identified primitive, magnesium-rich, olivine-bearing rocks that are interpreted to 

represent a slab-metasomatized mantle environment from which magmatism was sourced during the 

Late Triassic (Milidragovic et al., 2016).  

 Exploration History 

The Stikine River was used as an access route to the gold fields of the Klondike, and placer gold was 

discovered along the river in the early 1920s.  

Copper mineralization was first discovered in the Schaft Creek area in 1957 by prospector Nick Bird, 

employed by the BIK Syndicate. He staked the first four claims in August of 1957 for BIK, a consortium 

of Silver Standard Mines, Ltd. (Silver Standard), McIntyre Porcupine Mines Ltd., Kerr Addison Mines 

Ltd., and Dalhousie Oil Ltd. (Linder, 1975). This was a year after the Geological Survey of Canadaôs 

Operation Stikine began mapping the regional geology of the area. Only two years earlier, in 1955, 

copper mineralization had been discovered at Galore Creek. Helicopter access to this remote region 

played a significant role in these 1950s discoveries. In 1959, while the Project was under option to 

Kennco Explorations (Western) Limited, an additional 42 claims were staked, and geological, 

geophysical and geochemical surveys were carried out before the option was dropped (Department of 

Energy, Mines, and Resources, 1986).  

Silver Standard, acting as the operator for the BIK Syndicate, completed geochemical and geophysical 

surveys, and staked more ground. The first drill holes were completed in 1965, when Silver Standard 

completed three BQWL-sized drill holes totaling 629 m (Figure 6-1 summarizes the drilling completed 

on the Schaft Creek Project). Liard Copper Mines Ltd. (Liard), a private company, was incorporated in 

1966 by the participants of the BIK Syndicate to hold the Project, with Silver Standard holding a 65.6% 

interest (Department of Energy, Mines, and Resources, 1986).  

Liard optioned the ground to the American Smelting and Refining Company (Asarco) in 1966. Before 

dropping the option in 1968 Asarco built a camp and an airstrip, and completed an exploration program, 

including geological mapping and prospecting, induced polarization (IP) surveys, and 3,334 m of 

drilling in 24 holes (Kulla, 2011).  

In 1966, the adjacent tenure to the north was acquired by Paramount Mining Ltd. (Paramount). 

Paramount completed ground geochemical and geophysical surveys, 450 m of trenching, and one 

AX-sized drill hole to 150 m depth (Department of Energy, Mines, and Resources, 1986).  

In 1968, Liard optioned the Project to Hecla Mining Company (Hecla). Hecla optioned the Paramount 

ground in 1969, and completed extensive exploration on both the Liard tenure and Paramount tenure 

from 1968 to 1972. Heclaôs work included percussion and diamond drilling totaling 29,616 m in 83 drill 

holes, in addition to geophysical surveys and geological mapping, as well as a pre-feasibility study 

(Kulla, 2011). Heclaôs interest in the Project waned in 1973, with the company citing provincial and 

federal government policy changes as the cause of their curtailed work. Hecla dropped the option on 

Paramount in 1973, stating that future commitments under the option agreement could not be logically 

fulfilled by due dates, but continued minor work on the Liard tenure, drilling one hole in 1974 and 

another in 1977 totaling 1,178 m (Department of Energy, Mines, and Resources, 1986).  
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In 1978, Teck acquired Heclaôs option to earn a 70% interest in the Liard Project (Department of 

Energy, Mines and Resources 1986). The Paramount tenure lapsed, and Teck re-staked this ground 

(Spilsbury, 1995). In 1980 and 1981, Teck completed 25,642 m of drilling to confirm and expand on 

Heclaôs work. Work included geophysical surveys, condemnation drilling, resource estimation, and 

engineering studies (Kulla, 2011). Exploration in the area slowed in the early 1980s, with low metal 

prices curtailing exploration funding.  

Copper Fox acquired an option on the Project through an assignment of an agreement made between 

Teck and Guillermo Salazar dated January 1, 2002. In February 2003, Salazar assigned the option to 

955528 Alberta Ltd, which amalgamated with a newly incorporated Copper Fox in 2004. Between 2005 

and 2012, Copper Fox carried out extensive exploration work on the Project, including 41,345 m of 

drilling. In 2004, Copper Fox had an initial Mineral Resource estimate prepared; this resource estimate 

was updated in 2007 for a preliminary economic assessment. It was again updated, and mineral 

reserves were declared for a 2008 Pre-feasibility Study. The Mineral Resource was updated in 2011 

and again in 2012. The Mineral Resource completed in 2012 is no longer current but is set out below 

for information.  

The 2012 project mineral resource was prepared by Tetra Tech, with an effective date of May 23, 2012 

(Table 6-1, see news release dated May 31, 2012). 

Table 6-1: Historic 2012 Mineral Resource 

 
Notes: These Mineral Resources are not current and the following notes were made at the time 2012 Mineral Resource 

estimate and do not apply to the current Mineral Resource Estimate. 

Mineral Resources are inclusive of Mineral Reserves; 

While the terms ñMeasured (Mineral) Resourceò, ñIndicated (Mineral) Resourceò and ñInferred (Mineral) Resourceò are 

recognized and required by National Instrument 43-101 ï Standards of Disclosure for Mineral Projects, investors are 

cautioned that except for that portion of Mineral Resources classified as Mineral Reserves, Mineral Resources do not have 

demonstrated economic viability. Investors are cautioned not to assume that all or any part of measured or indicated Mineral 

Resources will ever be upgraded into Mineral Reserves. Additionally, investors are cautioned that inferred Mineral Resources 

have a high degree of uncertainty as to their existence, as to whether they can be economically or legally mined, or will ever 

be upgraded to a higher category; 

A 0.15% CuEq cut-off was selected for the base case resource estimate. A 0.15% CuEq cut-off was the minimum grade of 

CuEq estimated by Tetra Tech required (using the estimated copper recovery rate, the milling and sales cost) to break-even 

on an operating cost per tonne basis; 

CuEq grade cut-offs were used to report the Mineral Resource estimation as a function of copper, molybdenum, gold, and 

silver. The CuEq is based on Tetra Techôs long-range metal prices of US $2.97/lb for copper, US $16.80/lb molybdenum, 

US $1,256.00/oz gold and US $20.38/oz for silver and metal recoveries of 60.90% for molybdenum, 70.6% for gold, and 

43.4% for silver. No copper recoveries were applied to the copper equivalent grade; 

Rounding as required by reporting guidelines may result in apparent summations differences between tonnes, grade and 

contained metal content; and 

Tonnage and grade measurements are in metric units. Contained copper and molybdenum are reported as pounds and 

contained gold and silver are reported as troy ounces. 

  

Resource Cut-off Copper Molybdenum Gold Silver

Category CuEq (%) Tonnes (%) (%) (gpt) (gpt) Cu (Lbs) Mo (Lbs) Au (oz.) Ag ( oz.)

Measured 0.15 146,615,300    0.31    0.017             0.24    1.78  1,001,824,600 55,624,000   1,149,100 8,402,700   

Indicated 0.15 1,081,939,500 0.26    0.017             0.18    1.68  6,104,400,000 399,718,500 6,218,000 58,335,500 

Measured & Indicated 0.15 1,228,554,800 0.26    0.017             0.19    1.69  7,106,224,600 455,342,500 7,368,000 66,738,200 

Inferred 0.15 597,191,300    0.22    0.016             0.17    1.65  2,872,034,300 206,252,100 3,359,600 31,601,400 

Contained Metal

Mineral Resource Estimate ï Schaft Creek Deposit 

Robert Morrison - Ph.D., MAusIMM (CP), P.Geo., Effective Date: May 23rd, 2012
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On January 23, 2013, Copper Fox filed a NI 43-101 technical report entitled ñFeasibility Study on the 

Schaft Creek Project, BC Canadaò prepared by Tetra Tech with A. Farah, P.Eng. et al. as Qualified 

Persons. The Mineral Reserve estimate used in the 2013 Feasibility Study are not current and are 

provided here for information purposes. The Proven and Probable Reserves used in the 2013 

Feasibility Study are summarized in Table 6-2. 

Table 6-2: Historic 2013 Mineral Reserves 

Reserve Category Run of Mine (Mt) Copper % Molybdenum % Gold gpt Silver gpt

Proven 135.4 0.31 0.0175 0.25 1.81

Probable 805.4 0.26 0.0176 0.18 1.70

Proven & Probable 940.8 0.27 0.0176 0.19 1.72

Mineral Reserve

 
Notes: These Mineral Reserves are not current and the following notes were made at the time of the 2013 Mineral Reserve 

estimate. There are no current Mineral Reserves on the Schaft Creek Project. 

Mineral Reserves are contained within Measured and Indicated pit designs. 

Appropriate mining costs, processing costs metal recoveries, and inter ramp pit slope angles varying from 27 degrees in 

overburden to 45 degrees in bedrock were utilized to generate the pit phase design; 

Mineral Reserves have been calculated using a Net Smelter Return (óNSRô) cut-off. The NSR was calculated as follows: 

NSR = Recoverable Revenue ï TCRC (on per tonne basis), where NSR = Net Smelter Return; TCRC = Transportation and 

Refining Costs; Recoverable Revenue = Revenue in Canadian dollars for recoverable copper, molybdenum, gold and silver, 

respectively, using metal prices of US $3.52/lb, US $15.30/lb, US $1,366.00/oz and US $25.96/oz for copper, molybdenum, 

gold and silver, respectively; at an exchange rate of CDN $0.96 to US $1.00; metal recoveries used are based on recovery 

curves if critical average recoveries could be calculated; 

The LOM average strip ratio (waste to ore) is 2:1, excluding rehandle;  

Rounded significant digits on Run of Mine to one decimal point; 

Rounding as required by reporting guidelines may result in apparent summations differences between tonnes, grade and 

contained metal content, and 

Tonnage and grade measurements are in metric units. Contained copper and molybdenum are reported as pounds and 

contained gold and silver are reported as troy ounces. 

The proven and probable Mineral Reserves are included within the Measured and Indicated Mineral Resources as estimated 

by Tetra Tech on May 23, 2012.  

 

In February of 2013, Copper Fox filed an NI 43-101 technical report to support the 2013 Feasibility 

Study.  

In July 2013, Teck and Copper Fox formed the Schaft Creek JV, with Teck resuming as the project 

operator. Subsequent to the formation of this JV, the Schaft Creek JV completed a program of nine 

drill holes totalling 3,454 m in 2013. During 2013 and 2014, the Schaft Creek JV completed geological 

mapping, relogging of historical core, geological modeling, and an airborne geophysical survey. Table 

6-3 outlines the work performed on the Project.  
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Table 6-3: Exploration History Summary 
 

Year Company Comments 

1957 BIK Syndicate Mineral claims first staked in the region by prospector Nick Bird for the 
BIK Syndicate (consortium of Silver Standard Mines Ltd. 
(Silver Standard), McIntyre Porcupine Mines Limited, Kerr Addison 
Mines Ltd., and Dalhousie Oil Ltd.) 

 

914.4 m hand trenching, rock chip sampling. 

1965ï1966 Silver Standard Prospecting syndicate was re-organized into Liard Copper in order to 
recognize the respective interests of its members and to consolidate 
the holdings in the area. Silver Standard, with a 66% interest, was the 
operator of the Project. 

 

Geological mapping (eight traverses), hand-trenching (3,000 ft), 
induced polarization (IP) survey, three core drill holes (629 m). 

1966 Paramount 450 soil samples, IP and magnetic geophysical surveys, claim 517462 
staked 

1966 Liard Copper 
Mines 

Consolidated mineral tenures in area, optioned ground to 
American Smelting and Refining Company (Asarco). 

1966ï1967 Asarco Two airstrips constructed, camp built; 24 core drill holes (3,334 m), IP 
survey. 

1968ï1977 Hecla Asarco options property to Hecla, airstrip extended, 29,616 m core 
drilling and 6,500 m percussion drilling, IP and resistivity surveys, 
geological mapping (covered area of 10 by 6 miles at a scale of 1:400), 
aerial photography, tonnage and grade estimates, metallurgical 
testwork, engineering studies, local grid established. 

1969ï1972 Paramount 10 drill holes (2,924 m). 

1971 Geological Survey 
of Canada 

Regional geology mapped at a scale of 1:250,000. 

1972 Phelps Dodge 
Corporation of 
Canada Ltd. 

Soil and silt geochemical survey, cobra drill and bulldozer trenching, IP 
and magnetometer geophysical surveys. 

1974 Hecla Established grid of cut lines, low level air photography, IP surveys. 

1978 Hecla/Teck Hecla sold interest to Teck. 

1978 ï
2002 

Teck 1980: 45 diamond drill holes (14,490 m); rock chip samples   

 

1981: 81 diamond drill holes (11,154 m), IP survey, tonnage and grade 
estimate; metallurgical test work; internal evaluation studies. 

2002 Teck / Copper Fox Teck options property to Salazar / Copper Fox. 

2002 Copper Fox Copper Fox completes assessment of project and geologic model 

table continuesé 
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Year Company Comments 

2005ï2006 Pembrook Limited reconnaissance mapping program, collected five rock samples 
in 2005; 2006 follow-up work to 2005 program, 24 rock samples on 
Pembrook claims, identified two gold and copper anomalous zones. 

2005ï2013 Copper Fox 2005: 15 diamond drill holes (3,160 m); metallurgical bulk sample 
collected, metallurgical test work. 

 

2006: 42 diamond drill holes (9,007 m); additional metallurgical sample 
collected; metallurgical test work. Environmental studies including 
hydrology baseline report, moose baseline report, bird study, 
meteorology baseline report, fisheries baseline report, aquatics 
baseline report. 

 

2007: 42 diamond drill holes (6,275 m), Mineral Resource estimate, IP 
survey. Environmental studies including aquatic resources baseline 
report, archeological baseline study technical summary, meteorology 
baseline report, bat inventory, preliminary groundwater baseline report, 
noise baseline report, soils baseline report, vegetation baseline report, 
western toad baseline, hydrology baseline, fisheries baseline, Tahltan 
(country) foods baseline assessment, access road assessment, 
wetlands baseline report, metal leaching/acid rock drainage (ML-ARD) 
phase 1 report. 

 

2008: 47 diamond drill holes (6,821 m), preliminary economic 
assessment (PEA), pre-feasibility study. Environmental studies 
including environmental and social work plans, alternatives assessment 
report, geohazard tailings options, tailings assessment engineering, 
access road assessment Tahltan highland, tailings water management 
assessment, hydrology baseline, fisheries baseline report, fisheries 
addendum, bird studies addendum, aquatics baseline report, 
vegetation and ecosystem mapping baseline, navigable waters 
assessment, ML-ARD phase 2 report, ML-ARD assessment of surficial 
samples from the proposed access road, access route geohazards, 
mountain ungulate baseline. 

 

2009: Metallurgical test work. Environmental studies including 
meteorology and air quality baseline, country foods baseline update, 
baseline hydrogeology study. 

 

2010: 14 diamond drill holes (4,010 m). Mineral Resource estimate, 
metallurgical test work. Titan-24 geophysical survey comprising direct 
current induced polarization and magneto-telluric surveys. 
Environmental studies including wildlife habitat suitability baseline, 
moose literature review, engineering hydrometeorology report, ML-ARD 
geochemical shake-flask testing of overburden in the proposed pit area, 
ML-ARD report on 3D modelling of acid-base accounting data, ML-ARD 
report on acid-base accounting and total solid-phase elements for rock, 
socio-economic baseline, land use baseline, soils baseline, 
archaeology baseline study, geomorphic channel assessment and 
channel migration hazard mapping of Upper Mess Creek. 

table continuesé 
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Year Company Comments 

  2011: 22 diamond drill holes (9,649 m), High-resolution aeromagnetic 
survey. Titan-24 geophysical survey. Completion of Schaft Creek Mine 
Project Application Information Requirements/Impact Statement 
Guidelines. Schaft Creek Project prediction of mine-site-drainage 
chemistry, ML-ARD through 2011 report. 

 

2012: Mineral Resource estimate, metallurgical test work. Five diamond 
drill holes (2,266 m) in Discovery and Mike Zones. Additional high-
resolution aeromagnetic survey. Winter moose population and 
distribution survey. 

 

2013: Feasibility study. Z-Axis tipper electromagnetic geophysical 
survey. Schaft Creek 2011 baseline hydrogeology study. 

2008 Claims held by 
Charles J. Greig, 
and John Bernard 
Kreft 

Reconnaissance sampling spaced 25 m apart, 183 soil samples, 
17 grab and chip samples. 

2013ïDate Schaft Creek JV 2013: Five diamond drill exploration and four geotechnical holes 
(3,453 m). Metallurgical, pit slope design, mapping, core re-logging, 
geological modelling and environmental studies. Copper-gold-
molybdenum-silver mineralization intersected east of the resource 
block model indicating that the mineralization in the Schaft Creek 
deposit is open to the east. 

 

2014: Metallurgical, pit slope design, geological modelling and 
environmental studies; core re-logging, geometallurgical modelling, and 
collection of additional metallurgical samples for variability testing. 
Identified LaCasse Zone. 

 

2015: Five  diamond drill holes (2,634 m) in LaCasse Zone, 
optimization studies, core re-logging for geometallurgical, 
lithogeochemistry, and acid rock drainage investigations, structural 
modelling, evaluation of soils in areas that could potentially be locations 
for tailings storage, geophysical survey over the south extension of the 
Liard zone of the Schaft Creek deposit. A total of 100 representative 
samples of the lithologies and alteration across the Schaft Creek 
deposit were collected for geometallurgical test work. Results of the 
geotechnical, comminution and electrical portions of optimization 
studies indicated similar findings to those of the 2013 feasibility study. 

 

2016: Core re-logging, environmental monitoring, and collection of field 
data including humidity cell tests and other environmental baseline data 
and ongoing consultation with the Tahltan First Nations on social and 
cultural matters. Voluntary withdrawal from the EA process and the 
queue for the Northern Transmission Line for the Schaft Creek Project. 

 

2017: Geological and Resource modelling, desktop engineering and 
trade-off studies, continuation of collection of environmental baseline 
data and ongoing social activities. Application for a Multi-Year Area-
Based permit. 

table continuesé 
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Year Company Comments 

  2018ï2019: Updated Resource modelling, ongoing environmental 
studies, desktop studies to further investigate the geotechnical 
characteristics of areas that could host tailings facilities, internal sizing 
and infrastructure alternatives study, internal conceptual study to 
confirm scenarios that could potentially lower costs, infrastructure and 
further define access options, and ongoing permitting and community 
relations activities. A berm reinforcement program was completed with 
the installation of an extensive gabion wire mesh retaining wall system 
to protect the camp, drill core, and fuel storage areas from the effects of 

a 100-year flood event.  

 

2020: Despite the COVID-19 pandemic, a baseline monitoring program 
was safely completed which consisted of annual servicing of the Schaft 
Creek Camp and Mount LaCasse climate stations and inspection and 
downloading of the information from the Skeeter Creek hydrology 
station located at the northern end of the TMF. A Communications and 
Engagement Agreement with the Tahltan Central Government was 

successfully negotiated and signed.  
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Figure 6-1: Map of Historic Drilling on the Schaft Creek Project 

 
Source: Schaft Creek JV 2016  
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 Schaft Creek JV 2015 Program 

The 2015 field campaign completed by the Schaft Creek JV consisted of drilling, IP and magnetometer 

surveys, rock sampling, soil sampling, geological mapping, surficial geological mapping, 

geometallurgical sampling, relogging of historical drill core, and updating the 3D geological model. 

The 2015 drill program tested the LaCasse Zone, located approximately 4 km north of the deposit 

area. Drilling at LaCasse consisted of a five-hole, 2,634 m program using a helicopter-portable 

diamond drill. All five drill holes intersected porphyry-style alteration and veins, as well as associated 

copper mineralization. The most significant assay results from this program were returned by drill hole 

SCK-15-444; this hole intersected 182.5 m of 0.20% Cu, including a subinterval of 30 m of 0.40% Cu. 

Interpretation of drill core and geological mapping suggests that mineralization at LaCasse may be 

contiguous with the Discovery Zone to the south. In addition, the mineralization style at LaCasse is 

interpreted to have similarities with the Paramount Zone. Mineralization at LaCasse remains open in 

several directions, and there is potential in this area to discover high-grade breccia mineralization of 

the style that occurs at the Paramount Zone. 

The 2015 field program explored the Wolverine Creek area, located immediately south of the Liard 

Zone. The limits of the Liard Zone are not well constrained to the south, and this area has poor outcrop 

exposure and limited, shallow historical drilling. Exploration activities included geological mapping, 

relogging of historical drill core, rock sampling, B-horizon soil sampling, and an IP and ground 

magnetometer survey. As a result of this work, a drill target concept emerged in this area based on 

coincident chargeability and soil geochemistry anomalies, and structural interpretation. This work 

better defined the southern limits of the Liard Zone and highlighted potential for resource expansion 

south of the Basal Fault. 

Regional geologic mapping was conducted along the margin of the Hickman Batholith and included 

two areas of focus: (1) the northern portion of Mount LaCasse; and (2) a mountain located south of 

the Schaft Creek deposit, colloquially named Mount Hicks. In total, 18 km2 was mapped at 1:5,000 

scale. The mapping completed north of Mount LaCasse included field checking of several historically 

known mineralized showings, including the Grizzly and Greater Kopper areas.  

The 2015 geometallurgical sampling program focused on comminution testing. The test results were 

used for throughput simulation modelling; the results of this modelling are comparable to the 

throughput range calculated in the previous feasibility study (Morrison and Karrei, 2012).  

Surficial geological mapping was completed in the Skeeter Lake area, which is the location of the 

proposed tailings storage facility. Colluvial, bedrock, morainal, and fluvial units are the most 

widespread surficial units within this area. Geological hazards are widespread in the area and mainly 

include numerous debris flow paths, rock fall and snow avalanche hazards, debris slides, and rock 

slides. Previous interpretations of a large slope sag structure in the mountains to the east of Skeeter 

Lake (Holm, 2011) were not supported by the 2015 surficial mapping. 
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7.0 GEOLOGICAL SETTING AND MINERALIZATION 

 Regional Geology 

 Tectonic Setting 

The Schaft Creek Project is located in the northwestern portion of Stikine Terrane, within the Canadian 

Cordillera. The Stikine Terrane is a tectonostratigraphic domain comprised of Paleozoic to Mesozoic 

sedimentary rocks as well as volcanic and comagmatic plutonic rocks of island-arc affinity (Monger et 

al., 1982; Logan et al., 2000). Figure 7-1 shows the position of the Stikine Terrane in northwestern 

British Columbia. The geological, palaeontological, and paleomagnetic signatures of this island arc 

indicate that it is allocthonous (Gabrielse et al., 1991), and the terrane is interpreted to have accreted 

onto the margin of North America by the Middle Jurassic (Nelson and Colpron, 2007). Mineralization 

at the Schaft Creek deposit, along with the vast majority of other Cu-Au deposits and occurrences in 

northwestern British Columbia, occurred while the Stikine Terrane was located outboard from North 

America. During this time, the characteristics of the Stikine island arc were probably analogous to 

modern island arcs in the southeast Pacific Ocean, such as the Philippine Islands. Following 

mineralization, the Stikine Terrane accreted onto the margin of North America during the Middle 

Jurassic and was subsequently impinged upon by accretion of the Insular Terranes and other outboard 

terranes during the Late Jurassic (Nelson and Colpron, 2007; Nelson et al., 2013).  

 Regional Stratigraphy 

The Stikine Terrane includes three major lithostratigraphic units: the Paleozoic Stikine Assemblage, 

the Late Triassic Stuhini Group, and the Early Jurassic Hazelton Group (Logan et al., 2000). These 

rocks are overlain by younger clastic sediments of the Middle Jurassic to Early Tertiary Bowser Lake 

and Sustut Groups, and Eocene to Recent volcanic rocks of the Edziza and Spectrum Ranges (Logan 

et al., 2000). The three major units of the Stikine Terrane are described below. Figure 7-2 presents 

the regional geology of the Schaft Creek area.  

The Stikine Assemblage is the structurally and stratigraphically lowest package observed in the Schaft 

Creek Project area (Figure 7-3). The assemblage consists of a Devonian, Carboniferous, Permian, 

and Early to Middle Triassic-aged submarine succession of volcanic and sedimentary rocks (Logan et 

al., 2000). The dominant rock types are tholeiitic to calc-alkaline, mafic and bimodal flows, and 

volcaniclastic rocks, with interbedded carbonate, shale, and chert. Thick sequences of Permian 

limestone and mafic volcanic rocks are among the most distinctive rock types of the Stikine 

Assemblage within the Project area. These rocks occur east of the deposit in the Skeeter Lake Valley 

and Mess Creek Valley and to the west, south, and southeast of the Hickman Batholith. The Stikine 

Assemblage is unconformably overlain by the Stuhini Group. This unconformity is locally masked by 

a steep normal fault or thrust fault. 
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Figure 7-1: Stikine Arch Map 
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Figure 7-2: Regional Geology Map 
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Figure 7-3: Regional Stratigraphic Column 

 
Source: Logan et al., 2000 

 

The Stuhini Group consists of Late Triassic pyroxene and/or plagioclase porphyritic andesitic to 

basaltic volcanic flows, coarse volcaniclastic breccias, lapilli tuffs, crystal tuffs, and rare epiclastic 

sandstone and siltstone. Subvolcanic pyroxene and/or plagioclase phyric rocks also occur within the 

volcanic pile and are considered to be part of the volcanic feeder system (Logan et al., 2000). In the 

Schaft Creek Project area, the Stuhini Group has been divided by previous workers into five map units. 

From oldest to youngest, these are (1) a lowermost succession of dun-weathering, recessive, mafic to 

ultramafic lapilli tuff and minor flows (uTSmt); (2) dark grey, massive plagioclase-phyric basalt and 

subvolcanic intrusive rock (uTSvb); (3) grey to mauve, massive to weakly stratified, polylithic lapilli tuff 

and crystal tuff with augite and plagioclase crystal fragments (uTSvt); (4) green to maroon, 

interbedded, augite-phyric, plagioclase-phyric, augite and plagioclase-phyric, aphyric basaltic andesite 

flows, and subvolcanic intrusive rocks (uTSpp); and (5) green, well-bedded, fine grained volcaniclastic 

tuff, tuffaceous siltstone and sandstone, and wacke (uTSs) (Logan et al., 2000). The Schaft Creek 

deposit and other related mineralization occurs within the Stuhini Group, predominantly within the 

uTSvt and UTSpp map units. The uppermost Stuhini Group unit (uTSs) has been described to be 

locally conformable with the overlying basal conglomerate unit of the Hazelton Group (lJHcg) (Logan 

and Drobe, 1992); however, more commonly, the contact between the Stuhini Group and the overlying 

Hazelton Group is marked by an angular unconformity or a fault.  
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The Hazelton Group consists predominantly of volcanic rocks, including basalt, andesite, dacite, 

rhyolite, and coeval subvolcanic stocks and plugs, as well as lesser sedimentary and volcaniclastic 

rocks, such as tuff, volcaniclastic wacke, and shale (Logan et al., 2000). The majority of these rocks 

are subaerial, which is in contrast to the predominantly submarine depositional environment of the 

Stuhini Group. The lowermost unit of the Hazelton Group is a distinctive polylithic conglomerate that 

contains a variety of clast types, including volcanic, volcaniclastic, granodioritic, quartz, and limestone 

clasts (lJHcg). This basal conglomerate unit of the Hazelton Group crops out on top of a mountain 

colloquially named Mount Hicks, located approximately 3 km south of the Schaft Creek deposit.  

 Regional Plutonic Suites 

The northwestern portion of the Stikine Terrane is intruded by plutonic rocks that represent at least 

seven magmatic episodes: Late Devonian, Early Mississippian, Late Triassic, Late Triassic to Early 

Jurassic, Early Jurassic, Middle Jurassic, and Eocene (Logan et al., 2000). Within the Schaft Creek 

Project area, the majority of plutonic rocks occur in two main north-south trending intrusive belts: 

(1) the Late Devonian to Early Mississippian belt comprised of the Forest Kerr and More Creek 

Plutons; and (2) the Late Triassic to Middle Jurassic belt comprised of the Hickman, Yehiniko, and 

Nighout Plutons and the Loon Lake Stock. To the northeast, the Eocene to Recent rocks of the Edziza 

and Spectrum Ranges comprise a third major north-south trending volcanic and intrusive belt. Other 

small plutons occur scattered throughout the region, most notably the volumetrically minor alkalic 

intrusive rocks of the Late Triassic to Early Jurassic Copper Mountain Suite. The two major intrusive 

belts in the Schaft Creek Project area are described in more detail below.  

The Late Devonian to Early Mississippian intrusive belt occurs to the south and southeast of the Schaft 

Creek deposit, and is approximately 60 km in length and up to 10 km wide. The two main plutons that 

comprise the belt, the Forrest Kerr and the Mess Creek Plutons, are separated by the 

northeast-trending Newmont Lake Graben (Logan et al., 2000). The composition and mineralogy of 

these two plutons are similar, and each contains several intrusive phases, including hornblende 

monzodiorite, diorite, tonalite, leucocratic granodiorite, and biotite trondhjemite. In general, the mafic 

phases occur as inclusions within and are brecciated or crosscut by the felsic phases (Logan et al., 

2000). U-Pb zircon dating of the felsic phases of the Forrest Kerr Pluton yielded ages of 369.4 ± 5.1 

and 370.7 ± 6.7 Ma, whereas the felsic phase of the More Creek Pluton yielded an age of 356.9 

+4.3/-3.8 Ma (Logan et al., 2000).  

The Late Triassic to Middle Jurassic intrusive belt occurs immediately west of the Schaft Creek deposit 

and extends to the north and south along a strike length of approximately 70 km, with a width up to 

20 km. The Hickman, Yehiniko, and Nighout Plutons are contiguous in this belt and occur within a 

distinct physiographical domain of high mountains and large valley glaciers; this geological and 

physiographical domain has been named the Hickman Batholith (Holbek, 1988). The Loon Lake Stock 

occurs as a separate intrusion located on the east side of the Mess Creek Valley. These intrusive units 

are compositionally distinct, and each is described separately below.  

The Hickman Pluton is comprised of several distinct phases, including clinopyroxenite, hornblendite, 

hornblende biotite granodiorite, plagioclase porphyritic diorite, quartz monzonite, and quartz 

monzodiorite. Ultramafic and mafic phases are crosscut or brecciated by the more felsic phases, which 

are interpreted to be younger. Locally, mafic and felsic phases of the pluton display magmatic foliation, 

flow banding, and magma mixing textures. U-Pb zircon dating of samples collected by the Schaft Creek 



 MINERAL RESOURCE ESTIMATE UPDATE FOR THE  

SCHAFT CREEK PROPERTY, BRITISH COLUMBIA, CANADA 

 EFFECTIVE DATE: JANUARY 15, 2021 

 

 

7-6 
 
 

JV in 2013 and 2014 from the Hickman Pluton yielded ages including 222.32 ± 0.6 Ma for the 

plagioclase porphyritic diorite in the western part of the pluton; 221.52 ± 0.06 and 221.69 ± 0.07 Ma 

for granodiorite and monzonite phases in the central part of the pluton; 220.92 ± 0.06, 220.93 ± 0.13, 

220.91 ± 0.21, and 220.32 ± 0.15 Ma for granodiorite and quartz monzodiorite phases in the eastern 

part of the pluton near the Schaft Creek deposit; and 219.27 ± 0.26 and 219.43 ± 0.18 Ma for 

porphyritic quartz monzodiorite dikes that are spatially associated with mineralization in the Liard Zone 

within the deposit (unpublished U-Pb dating by Richard Friedman, University of British Columbia; 

unpublished U-Pb dating by Jim Crowley, Boise State University). Previous U-Pb zircon dating of a 

porphyritic quartz monzonite dike from the Liard Zone yielded an age of 216.6 ± 2 Ma (Logan et al., 

2000).  

The Yehiniko Pluton consists of several phases, including coarse grained biotite granite, fine grained 

monzonite, and syenite. East of the pluton, near Mount LaCasse, a swarm of flow-banded syenite to 

rhyolite dikes and sills crosscut mineralized veins and breccias that are hosted within the Hickman 

Pluton. U-Pb zircon dating of samples collected by the Schaft Creek JV in 2013 and 2014 from the 

Yehiniko Pluton yielded ages including 176.23 ± 0.13 Ma for fine grained syenite in the eastern part of 

the pluton, 178.87 ± 0.09 and 177.20 ± 0.05 Ma for flow-banded rhyolite and syenite dikes near Mount 

LaCasse, and 178.20 ± 0.40 Ma for a plagioclase porphyritic felsic dike that crosscuts mineralization 

in the Paramount Zone within the deposit (unpublished U-Pb dating by Richard Friedman, University 

of British Columbia; unpublished U-Pb dating by Jim Crowley, Boise State University). The contacts of 

the Yehiniko Pluton with the Hickman Pluton to the south, and the Nighout Pluton to the north, are 

obscured by colluvium and alluvium.  

The Nightout Pluton consists of hornblende biotite granodiorite, quartz diorite, and quartz monzodiorite 

and is compositionally similar to the outer phase of the Hickman Pluton (Holbek, 1988). Magmatic 

foliation and coarse grained poikilitic K-feldspar grains are common throughout much of the pluton 

(Brown et al., 1995). K-Ar and dating of samples from the pluton yielded ages including 236 ± 9 Ma for 

biotite and 228 ± 8 for hornblende, whereas Rb-Sr dating of biotite yielded an age of 232 ± 5 Ma 

(Holbek, 1988).  

The Loon Lake Stock occurs to the southeast of the Hickman Batholith, on the east side of Mess Creek 

Valley, and is approximately 15 km long and 2 km to 3 km wide. The composition of the stock ranges 

from plagioclase-hornblende porphyritic monzonite to plagioclase porphyritic diorite and fine grained 

diorite. To the west, the Loon Lake Stock is in contact with a plagioclase diorite unit; this diorite may 

be a border phase of the Stock, although in part the contact appears faulted and the diorite could also 

be related to the Hickman Pluton (Logan and Drobe, 1992; Logan et al., 2000). No geochronological 

data is available for the Loon Lake Stock.  

 Regional Structural and Deformational History 

Evidence of several major deformational events ranging in age from Paleozoic to Cenozoic is present 

in the rocks of the Stikine Terrane and preserved in foliations, folds, faults, and brittle fractures. Several 

of these deformational events are linked to large-scale tectonic changes and are associated with 

episodes of orogeny development, exhumation, and erosion that result in stratigraphic unconformities. 

The structural history of the Mess Creek area, which is approximately coincident with the Schaft Creek 

Project area, is described by Logan et al. (2000), and is summarized below. 
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Evidence of early deformational events (D1 and D2) is preserved in the Paleozoic rocks of the Stikine 

Assemblage. The earliest event (D1) is characterized by a northeast-striking, moderately 

northwest-dipping penetrative foliation (S1) that parallel compositional layering within Early to Middle 

Devonian volcanic and sedimentary rocks. This S1 foliation fabric is axial-planar to mesoscopic, 

northeast-verging recumbent isoclinal folds (F1). A later event (D2) deforms and transposes the S1 

foliation in Devonian rocks and also appears prominently as a foliation fabric (S2) in Carboniferous to 

Early Permian rocks. The D2 event is associated with southeast plunging, tight to isoclinal, inclined to 

recumbent folds (F2).  

Numerous shear zones and thrust faults developed during D1 and/or D2, within Paleozoic strata that 

are parallel to compositional layering or that are subparallel to layering and west-dipping. The direction 

of this faulting and shearing was top plate to the east (Logan et al., 2000; Holbek, 1988). Low-angle 

faults within the Schaft Creek deposit area, such as the Saddle Fault and the Basal Fault, may 

represent reactivations of these Paleozoic faults that have projected upwards into the overlying 

Mesozoic rocks. Elsewhere in the region, similar shallowly west-dipping thrust faults are observed that 

do not crosscut the Cretaceous Sustut Group, and so this faulting is interpreted to predate the 

Cretaceous (Logan et al., 2000).  

The D1 and D2 deformational events record the Paleozoic development of the Stikine Assemblage. 

Both events are associated with compressional deformation evidenced by tight to isoclinal folding and 

thrust faulting, and both events are also associated with greenschist-grade metamorphism. The timing 

of these two deformational events bounds the emplacement of the Late Devonian Forrest Kerr and 

More Creek Plutons. Cooling ages obtained from the More Creek Pluton of approximately 330 Ma are 

interpreted to represent the timing of uplift and unroofing of this pluton, prior to the nonconformable 

deposition of Mid-Carboniferous to Early Permian carbonates that overlie the pluton. Thus, the 

Devonian rocks of the Stikine Assemblage were exhumed and subsequently reburied during the Late 

Paleozoic. The uppermost member of the Stikine Assemblage is an Early Permian carbonate 

comprised of medium to thickly bedded micritic limestone with local patch reefs that preserve corals 

in growth positions, indicating a relatively shallow water depositional environment during the Early 

Permian (Logan et al., 2000).  

Following this Paleozoic development of the Stikine Assemblage, the Late Permian to Middle Triassic 

is marked by a period of non-deposition, or non-preservation of strata, throughout much of Stikine 

Terrane. However in some areas, such as in the vicinity of the Copper Canyon deposit east of Galore 

Creek, restricted bands of Middle Triassic thinly bedded chert and siliciclastic rocks are preserved. 

Elsewhere, such as the Tulsequah and Telegraph Creek areas, this Permian to Triassic period is 

associated with metamorphism, deformation, and uplift. These features have been linked together as 

part of an orogenic event that has been named the Tahltanian Orogeny. (Souther, 1972; Brown et al., 

1996; Logan et al., 2000). Within the Schaft Creek Project area, the Tahltanian Orogeny is marked by 

a disconformity or unconformity between the Permian rocks of the Stikine Assemblage and the 

overlying Late Triassic Rocks of the Stuhini Group. Based upon foliation fabrics and folds preserved 

in Paleozoic and Triassic rocks, the timing of the Tahltanian Orogeny is constrained to after the D2 

deformation event and prior to the D3 deformation event (Logan et al., 2000). 

Evidence of a third deformational event (D3) is preserved in the Paleozoic and Late Triassic rocks 

surrounding the Project area. Within Paleozoic rocks, this event is characterized by a crenulation 

cleavage (S3) and open to tight crenulation folds (F3). Within Late Triassic Stuhini Group, this event 

is associated with northwest-trending open folds (F3) that are upright or sometimes overturned. These 
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folds in the Stuhini Group range in size from outcrop scale to several kilometres in amplitude, with 

bedding angles typically dipping steeply to the northeast and southwest (Logan et al., 2000). The 

timing of this deformational event is not well constrained, but the folding that occurs within the Stuhini 

Group is not present in the overlying Early Jurassic Hazelton Group. The D3 deformational event is 

therefore interpreted to have occurred during the end of the Late Triassic to Early Jurassic.  

An angular unconformity, or in places a non-depositional disconformity, occurs between the Stuhini 

Group and the overlying Hazelton Group. This unconformity is apparent within the Schaft Creek Project 

area near the top of Mount Hicks (described below) and is also observed in the surrounding region. 

Other localities displaying this unconformity include the Kerr-Sulpherets-Mitchell District to the south 

(Nelson and Kyba, 2013), near Yehinko Lake to the northeast (Brown and Greig, 1990; Brown et al., 

1996), and near the GJ deposit to the northwest (Ash et al., 1997; mapping by Teck, 2011ï2013). In 

all of these areas, as well as at other locations in northwestern British Columbia, this unconformity is 

spatially related to Late Triassic to Early Jurassic mineral deposits and occurrences. The presence of 

this unconformity has been suggested to be evidence of reactivation of faults, uplift, and erosion 

occurring broadly coeval with the timing of mineralization in these areas (Nelson and Kyba, 2014).  

Evidence for a fourth deformational event (D4) is apparent in Late Triassic and Early Jurassic rocks 

surrounding the Project area. This deformational event is characteristically associated with 

northwest-striking, northeast-verging folds (F4) that are upright to overturned. These folds range in 

amplitude from outcrop-size to several kilometres. Some north-trending faults within the Project area 

may also be associated with this deformational event. Folds related to this deformational event occur 

in both the Stuhini group and the Hazelton Group, and as a result, the age of this event is constrained 

to be Middle Jurassic or younger. This deformation is interpreted to be associated with the accretion 

of the Stikine Terrane onto the margin of North America during the Middle to Late Jurassic.  

Evidence for a fifth deformational event (D5) is widely apparent in the Project area within the Stuhini 

and Hazelton Groups, as well as to the east within the Bowser Lake Group. This event is characterized 

by north-trending, moderate to open upright folds with wavelengths ranging from outcrop scale to 

several kilometres. This phase of folding accommodates most of the shortening observed in Mesozoic 

rocks, particularly in the Bowser Basin. This deformational event is correlative with the Cretaceous-

aged Skeena Fold Belt (Logan et al., 2000). The Skeena Fold Belt is a thin- and thick-skinned fold and 

thrust belt that is present throughout much of British Columbia. The Skeena Fold Belt accommodates 

northeastward shortening and is associated with dextral strike-slip faulting. Within the Schaft Creek 

Project area, there are numerous southwest-striking, northwest-dipping dextral faults that are 

associated with prominent linear creeks and gullies. These dextral faults are interpreted to have formed 

during the D5 deformational event. Some of these southwest-trending structures were subsequently 

reactivated during the Tertiary to accommodate extensional normal faulting and additional dextral 

translation (Logan et al., 2000).  

Large-scale, north-trending fault zones, such as the Mess Creek Fault and Forrest Kerr Fault, are 

another important structural feature within the region. These fault zones are commonly several 

hundred metres wide and contain numerous smaller faults within this width. These smaller faults 

commonly have contradictory offsets, indicating a history of repeated movement along these zones, 

with different faults active at different times. Other north-south trending valleys, such as the Skeeter 

Lake valley and the Schaft Creek valley, are interpreted to contain subsidiary structures that are related 

to the Mess Creek Fault. The Schaft Creek valley has a similar north-trending orientation and is 

interpreted to be a subsidiary fault structure. Within the Schaft Creek deposit, breccia bodies, 
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porphyritic dikes, and sheeted quartz-sulphide veins all share a similar north-striking, steeply 

east-dipping orientation.  

The age of these north-trending faults is poorly constrained. Some workers have interpreted these to 

be ancient faults that originated during the Paleozoic, and which subsequently shaped the tectonic 

evolution of the region (J. Nelson, personal communication). More recent movement on these faults is 

apparent at several locations within the surrounding region: To the west of the Hickman Batholith, the 

north-trending Scud Glacier Fault juxtaposes Permian rocks of the Stikine Assemblage against rocks 

of the Stuhini Group, implying more than 1,200 m of east-side down displacement that postdates the 

Late Triassic (Brown et al., 1996). To the south, the Forrest Kerr Fault juxtaposes 2,000 m of Middle 

Jurassic pillow basalts against rocks representing the Stikine Assemblage and the Stuhini Group, 

implying more than 2,000 m of east-side down displacement that postdates the Middle Jurassic (Logan 

et al., 2000). East of the Project area, the Mess Creek fault juxtaposes Late Tertiary to Quaternary 

rocks of the Mount Edziza volcanic complex against rocks representing the Stuhini Group, indicating 

east-side down displacement that occurred as recently as 1,340 years ago (Souther 1970; 

Logan et al., 2000).  

 Regional Metallogeny 

The Schaft Creek deposit is located within a geological and metallogenic domain called the Stikine 

Arch. The Stikine Arch is located on the north to northwest margin of the Bowser Basin. Within this 

region, the Stikine Terrane is intruded by numerous Late Triassic to Jurassic plutons, which comprise 

several major magmatic suites. Several of these magmatic suites are associated with Cu-Au ± Mo 

± Ag porphyry- and epithermal-style mineralization, and these styles of mineralization are widespread 

throughout the Stikine Arch.  

The Stikine Arch contains several major undeveloped Cu-Au ± Mo ± Ag mineral deposits (Schaft Creek 

/ Galore Creek) and numerous mineral occurrences. The region hosts an operating mine, Red Chris, 

a joint venture of Newcrest and Imperial Metals,  and several historical mines, including Eskay Creek, 

Granduc, Premier, Golden Bear, and other smaller producers. Numerous smaller porphyry and 

epithermal occurrences have been explored by mining companies and junior explorers in recent years.  

 Local Geology 

 Lithology 

The Schaft Creek Project area is predominantly underlain by rocks representing two major lithological 

domains: the Hickman Batholith and the Stuhini Group volcanic rocks (Figure 7-4). The boundary 

between these two lithological domains is generally obscured by alluvial and colluvial cover in the 

Schaft Creek valley. West and northwest of Mount LaCasse, the boundary between the batholith and 

the adjacent volcanic rocks manifests as a steeply east-dipping intrusive contact that is faulted in some 

places. Within the deposit area, the mineralization straddles the boundary between the batholith and 

the volcanic rocks, but the orientation of this boundary at depth is not well constrained. 

Rock types of the Hickman Batholith that occur within the Project area include, from oldest to youngest, 

ultramafic dunite and clinopyroxenite, hornblendite, equigranular to weakly porphyritic granodiorite to 
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granite, porphyritic quartz monzonite to monzodiorite, and various feldspar-quartz porphyritic 

monzodiorite dikes. Crosscutting relationships between all of these intrusive phases have been 

observed either in drill core or in outcrops. North of the deposit, on the slopes of Mount LaCasse, 

syenite to rhyolite dikes and sills occur that are correlative with the Yehiniko pluton. The Yehiniko 

pluton is comprised of buff to salmon-colored monzonite to syenite.  

Rock types of the Stuhini Group that occur within the Project area include basaltic to andesitic 

volcaniclastic tuffs and breccias, augite and plagioclase phyric coherent volcanic flows, and 

augite-phyric subvolcanic dikes and gabbroic sills. These Stuhini Group rocks are correlative with 

regional lithological units uTSvt, uTSv, and uTSvp (Logan and Drobe, 1993; Logan et al., 2000). The 

strike and dip of these units are not readily apparent within the deposit area due to intense alteration 

and a lack of marker horizons. Regionally, these rocks generally dip either to the northeast or to the 

southwest. This contrast in dipping orientations is due to either large-scale folding, fault block rotation, 

or a combination of both.  

A rock type of unknown affinity crops out to the southeast of the summit of Mount LaCasse. In this 

area, coarse-grained hornblende ± plagioclase phyric volcanic flows (or subvolcanic sills) occur as 

subcrop and talus over an area of several hundred square metres. Near the periphery of the 

outcropping area, this unit appears to be conformable with underlying augite-phyric volcanic rocks of 

the Stuhini Group. The location of this rock type correlates with units ñplò and ñhò mapped by Logan 

and Drobe (1993). The stratigraphic correlation of this unit is uncertain, but the unit may be either a 

stratigraphically higher part of the Stuhini Group or an isolated volcanic unit of the Hazelton Group. 

Major mappable units within the deposit area are described below. The rock types are listed in order 

from interpreted oldest to youngest, although relative and absolute ages are not well constrained for 

some of these rock types. 
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Figure 7-4: Property Geology Map 
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7.2.1.1 Late Triassic Volcanic and Subvolcanic Rock Types 

Coherent Andesite (Unit AN): Green to brown to grey, coherent andesite to basaltic andesite flows, 

and possibly subvolcanic sills. This unit includes variants that are augite-phyric, plagioclase-phryic, 

and augite-plagioclase-phyric. Augite and plagioclase phenocrysts are 1 mm to 5 mm in diameter, and 

phenocryst density ranges from sparse to crowded. This rock type is typically weakly magnetic, and 

locally contains calcite- or chlorite-filled amygdules. This unit is interpreted as the oldest rock exposed 

in the deposit area and is correlative with the unit uTSv of Logan and Drobe (1993). Locally, this unit 

is difficult to distinguish from the andesitic volcaniclastic (Unit vAN) described below. 

Andesitic Volcaniclastic Rocks (Unit vAN): Green to grey-brown to purple crystal tuff, lapilli tuff, 

and breccia. These rock types are interpreted as reworked pyroclastic deposits, deposited in a 

submarine setting. Crystal tuff, lapilli tuff, and breccia facies are commonly interbedded, without 

obvious marker horizons or consistently mappable grain-size variations. This unit is commonly 

monolithic, but locally contains clasts of crystalline andesite that are interpreted to be part of Unit AN 

described above. Crystal tuff and lapilli tuff facies both contain broken crystals of augite and 

plagioclase 1 mm to 2 mm in diameter, along with glassy lapilli fragments up to 1 cm in diameter. 

Angular to sub-angular breccia fragments occur in some areas, with diameters up to 10 cm observed 

in drill core. These breccia fragments commonly contain intense epidote alteration that does not occur 

in the surrounding matrix. Locally, this unit is interbedded with lenses of brown to grey epiclastic 

volcanic siltstone, sandstone, and conglomerate, similar to Unit SST described below. This unit 

appears to be interlayered with Unit AN, although some of this interlayering is suspected to reflect 

structural imbrication and stratigraphic repetition. This unit is correlative with the unit uTSvt of Logan 

and Drobe (1993).  

This volcaniclastic unit can be difficult to distinguish from coherent andesite flows. Typically, 

sedimentary textures are used to distinguish volcaniclastic andesite (Unit vAN) from coherent andesite 

(Unit AN). Specifically, bedding, lamination, normal and reverse graded beds, and lapilli or breccia, or 

a distinctive ógrainyô weathering surface are often used to distinguish Unit vAN from Unit AN. In some 

cases, it is extremely difficult to differentiate these units during outcrop mapping, and better 

classification can sometimes be made from drill core or hand samples that have been cut and polished. 

Augite-Phyric Basaltic Andesite (bAN): Grey to green, plagioclase-augite ± olivine-phyric basaltic 

andesite. Augite and plagioclase phenocrysts are 1 mm to 3 mm in diameter and vary from moderately 

crowded to extremely crowded, with a cumulate texture in some areas. The groundmass for this unit 

is a glassy, dark green, fine-grained to aphanitic. The genesis of this unit is ambiguous: Near the 

Schaft Creek deposit, this unit is inferred from drill core intersections to be a subvolcanic sill, although 

contact relationships with Unit AN and vAN are rarely intact due to hydrothermal alteration and fault 

deformation. Near Mount Hicks, this unit is interpreted from mapping to be a volcanic unit with local 

evidence for flow-top brecciation, pillow textures, and conformable stratigraphic relationships with 

Units BAS and SST. Additionally, this unit has an extremely distinct geochemical signature with high 

Mg, Ni, and Cr relative to other nearby rock types. Overall, we have thus far been unable to differentiate 

a subvolcanic component from a volcanic component, and the main identifying characteristic of this 

unit is the crowded augite-phyric texture and the unusual geochemistry. Historically, this unit was 

mapped as óaugite porphyryô by Salazar (1978), and Logan and Drobe (1993) and included this rock 

type within unit uTSv. 
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Olivine-Phyric Basalt (Unit BAS): Grey to green, aphanitic to plagioclase-olivine-phyric basalt. This 

unit is locally scoriaceous and vesicular, and flow-top breccia textures are apparent in some areas. 

Vesicles, typically 1 mm to 5 mm in diameter, are filled with either calcite or zeolite. Pillow textures 

indicative of submarine volcanic deposition occur in several areas near Mount Hicks and Mount 

LaCasse. The pillows are 0.6 m to 1.5 m in length and with dark halos 1 cm to 2 cm thick. These 

pillows are commonly altered to epidote or hematite, with local disseminated pyrite. Mapping at several 

locations during 2015 indicates that the pillows are oriented right-way up. This unit is included within 

unit uTSv of Logan and Drobe (1993). Near Mount Hicks, the transition between this unit and Unit bAN 

appears to be gradational, and the rocks near the transition are fine-grained and difficult to categorize.  

Plagioclase-Phyric Andesite to Diorite (pAN): Green to grey, plagioclase-phyric andesite to diorite. 

Plagioclase phenocrysts vary in both abundance and size (commonly 3 mm to 4 mm in length) and 

are hosted in an aphanitic green groundmass. The composition of this rock type is more dioritic 

adjacent to the contact with Unit vAN, but away from this contact, this rock type appears to be more 

andesitic. The dioritic variation is crowded with plagioclase and hornblende crystals. Previous mapping 

by Logan and Drobe (1993) incorporated this rock type into unit uTSv in some locations, whereas in 

other locations, it was mapped as plagioclase porphyry. We interpret this andesitic to dioritic unit to be 

a subvolcanic sill or dike complex, possibly coeval with Unit dDIO described below.  

Volcanic Sandstone / Siltstone / Conglomerate (Unit SST): Brown to grey, epiclastic volcanic 

siltstone, very fine- to coarse-grained sandstone, and conglomerate. Siltstone and sandstone facies 

are laminated to bedded with beds ranging from 5 cm to over 10 cm thick. Conglomerate clasts are 

5 cm to 20 cm in diameter, moderately sorted, and sub-angular. Other sedimentary structures 

observed locally, include ripple cross-lamination in sandstone and rip-ups of sandstone at the base of 

the conglomerate units. This rock type occurs interbedded with Unit vAN; this interbedding is 

particularly apparent on the northeastern and eastern ridges of Mount LaCasse. This unit is included 

in Logan and Brownôs (1997) uTSvt unit as ñminor bedded epiclasticsò. 

Diorite Dike (Unit dDIO): Grey to green, plagioclase- and pyroxene-phyric diorite dike. Plagioclase 

phenocrysts are up to 5 mm long. The width of this unit is typically 1 m to 5 m. Trachytic textures are 

locally apparent. North of Mount LaCasse, this rock type is observed to occur as a dike that crosscuts 

interbedded sandstone and volcaniclastic rocks (SST and vAN). Nearby, this unit is observed to 

transition from a crosscutting dike into a bedding parallel sill within this interbedded sequence. This 

unit is interpreted to be coeval with Unit pAN described above. 

Microdiorite (Unit mDIO): Grey, equigranular, fine-grained, plagioclase- and pyroxene-phyric diorite 

with fine-grained to aphanitic groundmass. This rock type occurs on the northwestern side of 

Mount LaCasse, near the limit of the recent mapping by the Schaft Creek JV. This unit may be 

correlative with unit uTpd mapped by Logan and Drobe (1993). The age of this intrusive unit is not 

known. 

Hornblende- and Pyroxene-phyric Diorite Dike (Unit dhpDIO): Grey to light grey, hornblende-

phyric ± pyroxene-phyric diorite. Hornblende phenocrysts are up to 2 cm long, and 4 cm  to 5 cm wide. 

Pyroxene phenocrysts range from 5 mm to 25 mm in length. Locally, phenocryst size decreases with 

proximity to intrusive contacts. This unit intrudes Units AN and vAN.  
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7.2.1.2 Late Triassic Intrusive Rock Types 

Granodiorite (Unit GDR): Pink and grey, medium-grained, equigranular, hornblende-biotite 

granodiorite to granite. Characteristically, this rock type has a crowded, cumulate-like, equigranular 

texture that distinguishes it from other porphyritic intrusive phases. Locally, this rock type contains 

xenoliths of andesitic volcanic rocks (Unit AN or vAN). This rock type is the oldest phase of the 

Hickman Batholith within the deposit area. Zircon grains from this unit have yielded U-Pb ages of 

~221.7-220.3 Ma. This rock type is crosscut by Unit QMZ, described below, and is interpreted to be 

pre-mineral.  

Monzonite (Unit MONZ): Grey, feldspar-phyric monzonite. This unit has crowded feldspar 

phenocrysts 1 mm to 3 mm in length, and smaller hornblende and biotite phenocrysts ~2% in a 

fine-grained groundmass. This unit is more porphyritic near the intrusive contact and more 

equigranular away from the margins. In addition, mafic phenocrysts increase (up to 10%) adjacent to 

the intrusive contact. This unit was not mapped by Logan and Drobe (1993), but may be correlative 

with either the Late Triassic Hickman Pluton or the Early Jurassic Yehiniko Pluton. 

Quartz Monzonite (Unit QMZ): Pale pink and grey, medium-grained, equigranular to slightly 

porphyritic, feldspar-hornblende-quartz phyric monzodiorite to monzonite. Characteristically, this rock 

unit contains 1% to 5% rounded quartz phenocrysts. Locally, hornblende and feldspar phenocrysts 

display a trachytic texture. This unit is observed to crosscut Unit GDR and contains xenoliths of the 

granodiorite. This rock unit is interpreted to be pre-mineral or early-syn-mineral, as it is commonly 

proximal to mineralization and crosscut by quartz-sulphide veins, particularly in the Paramount Zone. 

Zircon grains from this rock unit have yielded U-Pb ages of ~220.9 Ma to 220.3 Ma.  

Regionally, the quartz monzonite unit may be difficult to distinguish from Unit GDR, particularly in areas 

with weathered outcrop or limited exposure. More confident identification can sometimes be made 

from drill core or hand samples that have been cut and polished. Staining using hydrofluoric acid and 

sodium cobaltinitrate is also useful for determining the amount of K-feldspar and hematite in these 

rock types.  

Quartz Monzodiorite Dikes (Unit sPOR): Pink to buff-grey, fine- to medium-grained, porphyritic, 

feldspar-hornblende-quartz phyric monzonite to monzodiorite. Characteristically, this rock unit has a 

crowded porphyritic texture with an aphanitic to fine-grained groundmass. This unit commonly occurs 

as narrow, 1 m to 30 m thick, porphyritic dikes that vary in thickness along strike and down dip. These 

dikes are observed to crosscut Units GDR and QMZ. In some locations, these dikes crosscut 

hydrothermal breccias, but this is not a consistent relationship. This rock type is interpreted to be syn-

mineral because it has a close spatial association with sulphide mineralization, potassic alteration, and 

zones containing quartz-sulphide vein stockworks. Zircon grains from this rock unit have yielded U-Pb 

ages of ~219.4 Ma to 219.3 Ma, as well as older grains with ages of ~220.5 Ma to 220.1 Ma. These 

older grains are interpreted to be antecrysts inherited from the Hickman Batholith.   

In previous years, efforts were made to differentiate this unit into separate dike variants based upon 

phenocryst composition. However, these compositional differences could not be consistently mapped 

between drill holes and between outcrops, and so all variants of syn-mineral monzodioritic dikes have 

been combined into Unit sPOR. 
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Intrusive Breccia (Units IBX1 and IBX2): Tan, grey, and pink, polylithic or locally monolithic breccia. 

Generally this unit is matrix-supported, with a coherent (igneous) matrix of quartz-feldspar 

± hornblende ± biotite. Breccia cement typically consists of quartz ± sulphides, but also locally includes 

calcite and anhydrite. Clasts are typically subround to subangular and 1 cm to 10 cm in diameter. Clast 

types include Units QMZ and sPOR. In some locations, clasts have been observed to contain 

quartz-sulphide veins with potassic alteration that pre-dates brecciation. This unit is interpreted to be 

syn-mineral because it contains sulphide-bearing cement, and because it is closely associated with 

zones of quartz-sulphide vein stockwork. In some areas, this unit is associated with autobrecciation 

textures and a gradational contact into Unit sPOR, suggesting that these two units are genetically 

linked. 

Hydrothermal Breccia (Units cHBX1, cHBX2, cHBX3, cHBX4, cHBX5, cHBX6, cHBX7): Tan, 

green, and pink, polylithic or locally monolithic breccia. Generally clast-supported and lacking a distinct 

matrix. Several varieties of hydrothermal breccia have been differentiated based upon their cement 

composition, including the following: quartz-epidote-chlorite-chalcopyrite ± molybdenum ± bornite 

cement (cHBX1); quartz-biotite-K-feldspar ± magnetite ± chalcopyrite (cHBX2); tourmaline-quartz-

carbonate ± chalcopyrite ± bornite ± molybdenum (cHBX3); pyrite-carbonate-chlorite (cHBX4); 

feldspar-anhydrite ± quartz ± chlorite ± chalcopyrite ± bornite ± pyrite (cHBX5); sericite-quartz-pyrite-

chlorite (cHBX6); and chlorite-actinolite-calcite ± tourmaline ± chalcopyrite-pyrite. Clasts in these 

breccias are generally subrounded to angular, locally with a jigsaw texture, and are 1 cm to 20 cm in 

diameter. The clasts include a variety of rock types, including Units AN, vAN, QMZ, and sPOR. As with 

the intrusive breccia unit, in some locations, this unit contains clasts containing truncated 

quartz-sulphide veins. Locally, there appears to be a gradational contact between hydrothermal 

breccia and intrusive breccia, and these two units are interpreted to be approximately coeval. Spatial 

and genetic relationships between the different breccia cement types are not well understood, and 

more work is required to resolve the distribution of these hydrothermal breccias. 

7.2.1.3 Early Jurassic Sedimentary Rock Types 

Polymictic Conglomerate and Volcanic Sandstone (Unit CGL): This unit consists of interlayered 

polymicitic conglomerate and volcanic sandstone. The sandstone is purple-pink with medium-grained 

quartz and feldspar broken crystals that are interpreted to be reworked tuffaceous material. The 

sandstone contains sub-angular fragments of basaltic andesite and volcanic sandstone that range 

from 1 cm to 10 cm in diameter. The polymicitic conglomerate is a conspicuous, purple-colored, pebble 

to boulder clast-supported to matrix-supported conglomerate with subrounded to subangular clasts. 

Clasts include rhyolite, basaltic scoria, and plagioclase-phyric andesite. The matrix is comprised of 

red-colored, fine-grained sand to mud-sized material. Near Mount Hicks, the conglomerate and the 

sandstone are interlayered, and both form beds that dip to the southeast, unconformably overlying the 

andesitic volcanic rocks of the Stuhini Group. Upsection, the layers of volcanic sandstone become 

thicker and more abundant than the layers of conglomerate. This unit was mapped as Unit lJcg by 

Logan and Drobe (1993). 
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7.2.1.4 Early Jurassic Intrusive Rock Types 

Plagioclase Diorite Dikes (Unit pPOR): Green-grey, fine-grained, sparsely porphyritic, plagioclase-

phyric diorite dikes, typically 1 m to 10 m thick. This unit crosscuts all the rock types described above, 

and also crosscuts quartz-sulphide vein stockworks and potassic alteration. This unit typically contains 

chlorite-epidote alteration and trace pyrite ± chalcopyrite mineralization. This rock unit is therefore 

interpreted to be post-mineral with respect to the main porphyry mineralization event at Schaft Creek. 

Zircon grains from this rock unit have yielded a U-Pb age of ~178.2 Ma, as well as an older U-Pb age 

of ~221.6 Ma. This older age is interpreted to be caused by antecrysts inherited from the Hickman 

Batholith.  

Basaltic Andesite Dikes (Units dAN and dANp): Green to grey-green, fine-grained, plagioclase- 

and pyroxene-phyric basaltic andesite dikes, typically 1 m to 10 m thick. This unit has several 

characteristic features including chilled margins; calcite amygdules; and abundant, fine-grained 

magnetite. In the field, this unit forms blocky, resistive, rounded outcrops. This unit crosscuts all of the 

rock types described above and is not typically observed to host any significant sulphide 

mineralization. An absolute age has not yet been determined for this unit. 

Syenite to Rhyolite Dikes (Unit dSY): Pink to buff, fine-grained, syenite to rhyolite dikes, typically 

1 m to 10 m thick. Commonly quartz- or plagioclase-phyric and occasionally has an aphanitic texture. 

Flow banding and chill margins are a common feature of this unit, and in some instances, the banded 

appearance makes this rock type look similar to a bedded volcanic or sedimentary rock. This rock type 

crops out commonly on the southwest side of Mount LaCasse, and talus from this unit form rusty red 

talus fields that can appear similar to a hematite gossan from a distance. This unit also occurs 

commonly within the LaCasse Zone and crosscuts sulphide mineralization in this area. Zircon grains 

from a syentic dike yielded a U-Pb age of ~177.2 Ma, whereas grains from a rhyolitic dike yielded two 

U-Pb ages: a younger age of ~178.8 Ma and an older grain population with an age ranging from 

221.3 Ma to 220.6 Ma. These older grains are interpreted to be antecrysts inherited from the Hickman 

batholith. The 178 Ma to 177 Ma ages are similar to the Unit pPOR described above and also similar 

to the Yehiniko Pluton, which is located to the west. 

 Structure 

Major structures in the resource area that either truncate or offset mineralization, or are considered 

potentially significant geotechnical domains, are described below. The structures are described in 

order from interpreted oldest to youngest.  

The Basal Fault is interpreted to be one of the oldest faults in the deposit area, based upon 

crosscutting relationships interpreted from drill core. The fault is an important boundary for 

mineralization in the Liard Zone and is interpreted to be late-mineral or post-mineral. The fault dips 

gently to the northwest and consists of a narrow sheared or cataclastic zone, sometimes with several 

separate anastomosing fault strands. These anastomosing strands commonly enclose slivers of 

mineralized rock within the fault zone. The anastomosing nature of the fault strands, the low angle of 

the fault, and other field relationships, suggest that the Basal Fault is most likely a thrust fault, although 

other interpretations are possible. Currently, it is not apparent if this fault extends under the West 

Breccia Zone or under the Paramount Zone; drill holes in these areas are generally not deep enough 

to intersect the modelled position of this fault. The Basal Fault is interpreted to daylight south of the 

Liard Zone.  
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Work completed by the Schaft Creek JV during 2015 has highlighted the possibility of mineralization 

in the footwall of the Basal Fault, and to the south of the Liard Zone. Additionally, interpretation of 

geophysical data from the Wolverine Creek area suggests that there may be another flat-lying structure 

further south at depth; this could be an additional, lower, sub-parallel fault to the Basal Fault.  

The Saddle Fault is interpreted to be a splay off of the Basal Fault and is an important boundary for 

mineralization on the north side of the Liard Zone. The fault dips moderately to the north and consists 

of a broken, fractured, or sheared zone. Late movement on this fault is interpreted to have normal 

offset based upon geological mapping observations, but it is not clear if the fault has an earlier 

movement history with reverse offset. The Saddle Fault has been modelled to truncate against the 

Paramount Fault, and it is not clear if the Saddle Fault extends further westward. 

The Breccia Footwall Fault and the Silica Fault are important boundaries for mineralization in the 

West Breccia Zone. These faults strike to the northwest and dip steeply to the east. The offset of these 

faults is not known with certainty, but the Silica Fault has been modelled to have an apparent sinistral 

offset of approximately 300 m. The faults are inferred to be related because of their similar orientation, 

although their appearance can be different locally. The Breccia Footwall Fault has broken, fractured, 

gouged, and sheared textures, and is typically 5 m to 10 m wide. In contrast, the Silica Fault has 

broken, gouged, sheared, or healed textures, but is typically much wider, with a fault damage zone 

approximately 30 m to 50 m thick that contains several fault strands. The large damage zone of the 

Silica Fault is potentially an important geotechnical consideration.  

The Paramount Fault and the Snipe Fault do not appear to be major boundaries for mineralization, 

but both faults have large damage zones that are potentially important geotechnical features. These 

faults strike approximately north, and dip vertical or steeply to the east. These faults are interpreted to 

be younger than the four faults described above, although this is an observation from geological 

mapping that is difficult to confirm in drill core. These faults contain broken, fractured, and gouged 

textures, with fault damage zones that are 10 m to 20 m thick. To the east of the Paramount Zone, the 

Paramount Fault has been modelled as a single structure. However, widely spaced drilling in this area 

has intersected a large amount of faults, and there may be several other faults that are sub-parallel to 

the Paramount Fault. This area is the location of the highwall for the proposed open pit, and the large 

damage zones of faults in this area are an important geotechnical consideration. 

The Northeast Fault and the Mike Fault are the youngest faults in the deposit area that have been 

modelled. These faults are associated with northeast trending gullies that occur on the slopes of Mount 

LaCasse. There are numerous northeast trending faults throughout the deposit area, although many 

of these are too small to warrant modelling. These northeast trending faults contain broken and 

fractured damage zones, and are typically 5 m to 20 m thick and may be important for geotechnical 

consideration in some areas. These faults dip steeply to the north and have an apparent dextral sense 

of movement, although a component of normal movement is also inferred. These northeast faults do 

not appear to be major boundaries for mineralization. 
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 Alteration 

Hydrothermal alteration in the Schaft Creek Project area includes a variety of mineral assemblages. 

These mineral assemblages are interpreted to be coprecipitated and to be representative of specific 

factors including pressure, temperature, pH, fluid composition, and in some instances, wall rock 

composition. Many of these hydrothermal alteration assemblages are spatially associated with 

sulphide mineralization, either as proximal assemblages or distal assemblages. The zonation pattern 

of these alteration assemblages can be a useful tool for locating areas of sulphide mineralization, 

although consideration must be given to post-mineral faults that disrupt the alteration zonation. Similar 

alteration assemblages throughout the property suggest a shared origin for sulphide-mineralized 

zones at Schaft Creek, Discovery, LaCasse, Grizzly, and other mineralized occurrences throughout 

the property area. Major alteration assemblages within the Project area are described below. 

Early Magnetite Alteration (FEO): This alteration type is characterized by thin, wispy magnetite 

veinlets that sometimes have K-feldspar selvages as well as minor chalcopyrite and bornite. Mapping 

and identification of this early magnetite alteration is challenging because much of the magnetite has 

been subsequently replaced by hematite during a later alteration episode. Nevertheless, there is 

consistent, sparse evidence of early wispy magnetite/hematite veins throughout the deposit area. 

There is some evidence to suggest that this early magnetite alteration is best preserved around the 

fringes of the mineralized zone, but this spatial relationship is equivocal. A rare variant of this alteration 

assemblage consists of intense magnetite/hematite pseudomorphic alteration of augite phenocrysts 

within volcanic rocks. 

K-Feldspar-Biotite Alteration (Potassic) (kPOT, bPOT, kbPOT): This alteration assemblage is 

characterized by K-feldspar ± biotite that occurs as a halo around quartz-sulphide veins or, less 

commonly, as pervasive alteration of a groundmass or matrix. Vein types that have been observed 

with this halo include quartz-only veins, quartz-molybdenite veins, quartz-chalcopyrite-bornite veins, 

and quartz-chalcopyrite-pyrite-veins. Rare biotite-only veins with K-feldspar selvages have also been 

observed locally. Some quartz veins with K-feldspar selvages have irregular to slightly wavy margins 

that are indicative of vein formation at higher temperatures. Some of these veins can be correlated 

with the ñA veinò and ñB veinò terminology that is classically applied at many porphyry deposits. 

However, other potassic veins at Schaft Creek exhibit sheared textures that do not fit this classic 

terminology. Within the core of the deposit, veins with K-feldspar alteration halos also commonly have 

selvages containing green mica. This green mica is inferred to be muscovite, and this mineral appears 

to be spatially associated with high-grade mineralization. Some other minerals also occur locally as 

part of the potassic assemblage, including calcite within the veins and epidote within the vein halo. At 

the LaCasse Zone, epidote is commonly associated with K-feldspar, in an assemblage that has been 

labeled as Calc-Potassic. 

Potassic alteration appears to be the assemblage that is most closely associated with Cu-Au 

mineralization within the deposit area. Because of this important association, ñWeak Potassicò and 

ñStrong Potassicò domains have been differentiated during geological mapping and 3D modeling; the 

distinction between these domains is based upon intensity of alteration. 
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Albite-Hematite Alteration (Albitic) (ALB, SOD): This alteration assemblage is characterized by 

white feldspar (presumed albite) with hematite ± anhydrite ± chlorite. Vein types that have an albitic 

selvage include quartz ± bornite-chalcopyrite-molybdenite, quartz-albite ± bornite-chalcopyrite-

molybdenite, and anhydrite-albite ± bornite-chalcopyrite-molybdenite. Narrow, wispy, anhydrite-only 

veins also occur in zones of albitic alteration, and these are presumed to be part of the same 

assemblage. However, there are also other, thicker anhydrite-only veins elsewhere in the deposit area 

that are interpreted to be paragenetically late. Locally, there is evidence of veins with albite selvages 

crosscutting veins with potassic selvages; however, this relationship is rarely observed. Overall, the 

abundance of albite-hematite alteration is difficult to quantify, because this alteration assemblage is 

difficult to distinguish from K-feldspar alteration or quartz alteration. However, albite alteration is closely 

associated with some areas of higher-grade Cu-Au mineralization, particularly in some breccia phases 

within the Paramount Zone. 

Quartz Alteration (Silicic) (SI): This alteration assemblage is characterized by fine-grained 

silicification that is typically fracture-controlled, although selective phenocryst alteration and pervasive 

alteration also occur locally. Silicic alteration is characteristically associated with tourmaline alteration, 

which helps to differentiate this assemblage from other feldspar alteration. Vein types that have a silicic 

selvage include quartz-only, quartz-carbonate ± chlorite, tourmaline ± chlorite, and tourmaline-quartz-

carbonate ± chlorite ± bornite ± chalcopyrite ± molybdenite. Silicic alteration and tourmaline-bearing 

veins are sometimes associated with high Cu-Au grades, particularly in the Paramount and West 

Breccia Zones, although high grade material in these zones is also associated with other alteration 

assemblages. 

Sericite-Carbonate-Clay Alteration (SER, SCC, PHY): This alteration assemblage is characterized 

by fine-grained white mica ± trace clay. Vein types that have a phyllic alteration selvage include quartz-

only, carbonate ± quartz ± pyrite, pyrite-only, and tourmaline-bearing veins. Some grey sericite-pyrite-

quartz veins occur that are broadly analogous to the ñD veinò terminology classically used for porphyry 

deposits; however, veins of this type are rare at Schaft Creek.  

Sericite-Albite-Carbonate-Chlorite-Tourmaline (Phyllic) (PHY): This alteration assemblage occurs 

in patchy zones around the periphery of the Schaft Creek deposit. For example, a ñphyllic brecciaò with 

intense sericite-chlorite-pyrite-albite ± tourmaline alteration occurs in the gap between high-grade 

mineralization at the Paramount Zone and the lower-grade mineralization at the West Breccia Zone. 

Another large, phyllic alteration zone occurs northeast of the deposit at the Mike target area. This area 

contains a sericite-pyrite-chlorite assemblage that is coincident with a large IP chargeability high.  

Chlorite-Epidote-Carbonate (Sodic Calcic, Propylitic) (CHL, SOC, CAL): This alteration 

assemblage is characterized by chlorite-epidote ± calcite ± actinolite ± hematite. This alteration is 

widespread, but the intensity of alteration is generally low. Chlorite alteration of mafic phenocrysts and 

volcanic groundmass is common throughout the deposit area. Vein types that have a chlorite-epidote 

halo include quartz-carbonate-chlorite ± chalcopyrite ± pyrite, chlorite-only, and calcite-only. Rare 

magnetite-quartz-carbonate-chalcopyrite-pyrite veins are observed in chlorite-altered areas within the 

deposit, and these are interpreted to be related to this assemblage. Chlorite-epidote alteration occurs 

in all rock types within the deposit area, and commonly overprints earlier alteration assemblages such 

as potassic and sericitic. An assemblage of chlorite-epidote-pyrite appears to be the most distal part 

of the deposit footprint; this alteration extends several hundred metres beyond the limits of potassic 

alteration. 
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Hematite Alteration (HEM): This alteration assemblage consists of hematite ± chlorite ± calcite. This 

alteration is characterized by red, brown, or purple coloration, and can occur pervasively or selectively 

along fractures. This alteration is not typically associated with veins, except where it replaces other 

vein-hosted minerals (e.g., magnetite). This hematite alteration is interpreted to have a relatively late 

timing and is inferred to be part of the late propylitic alteration that overprints much of the deposit area. 

Hematite staining of feldspars is also common throughout the deposit area, although this is interpreted 

to be related to the albite alteration described above.  

Purple-colored volcanic rocks containing abundant hematite occur immediately north of the Liard Zone, 

above the Saddle Fault. Historically, the rocks in this zone have been differentiated by some workers 

into a separate lithological unit labeled as ñpurple volcanicsò. This area contains no mineralization, and 

some workers have argued that these purple volcanic rocks are a post-mineral unit that unconformably 

overlies the deposit. Based upon mapping and extensive relogging completed in 2013 to 2014, the 

Schaft Creek JV argues that this historical interpretation is incorrect, and that these rocks are part of 

the Stuhini Group. This area contains no mineralization because the ñpurple volcanicsò are juxtaposed 

against the deposit by a major fault (the Saddle Fault).  

 Mineralization 

Mineralization at Schaft Creek (Caron et al. (2012) has been described in terms of three separate 

zones: the Main (or Liard) Zone, the Paramount Zone, and the West Breccia Zone. Although 

mineralization in the Main Zone and the West Breccia Zone is found in two generally spatially separate 

areas in the southern portion of the Schaft Creek deposit, the same cannot be said for mineralization 

found further to the north. There, most mineralization is hosted within structurally prepared and altered 

breccias, with a lesser amount of mineralization found in proximal volcanic units. It seems clear that 

mineralization at Schaft Creek can be readily described in terms of an earlier phase of mineralization 

in the Main Zone and a later phase of mineralization related to breccias and proximal volcanic rocks 

found along the west margin of the Main Zone and extending to the north. 

More details on the mineralization styles specific to the Liard, Paramount, and West Breccia Zones 

can be found in Section 8.0 Deposit Types. 
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8.0 DEPOSIT TYPES 

The Schaft Creek deposit has been described by many workers as a calc-alkaline Cu-Mo-Au porphyry 

deposit (Fox et al., 1995; Spilsbury, 1995; Scott et al., 2009; Morrison and Karrei, 2012). Other workers 

have considered it a shear-hosted, low-sulphidation Cu-Mo-Au-Ag vein deposit (Le Boutillier, 2013). 

Early mapping assigned the intrusive host rocks of the Schaft Creek deposit to the Early Jurassic 

(e.g., Logan and Drobe, 1993), but subsequent geochronology work constrained the age of the host 

rocks to the Late Triassic (Logan et al., 2000; Scott et al., 2009; unpublished U-Pb dating by Richard 

Friedman, University of British Columbia; unpublished U-Pb dating by Jim Crowley, Boise State 

University). Interpretation of the deposit is complicated by a lack of outcrop, complex hydrothermal 

alteration, post-mineral faults, and sparsity of drilling near the fringes of the hydrothermal system.  

The deposit has historically been subdivided into two or three distinct mineralized zones, although the 

boundaries of this subdivision have changed during the history of the Project. These three mineralized 

zones are named the Liard, Paramount, and West Breccia Zones. Historically, the West Breccia and 

Liard Zones have been grouped by some workers into a larger domain called the Main Zone. Other 

workers have grouped the Paramount and West Breccia Zones into a single domain called the Breccia 

Zone.  

The division between these various zones originated during the earliest years of the Project, when the 

mineral claims overlying the deposit were divided between Paramount Mining Ltd. (to the north) and 

Liard Copper Mines Ltd. (to the south). The old property line between these two companies coincides 

with a change from predominantly breccia-style mineralization in the Paramount Zone to predominantly 

vein stockwork-style mineralization in the Liard Zone. Recent work has shown that there is 

considerable spatial overlap between breccia and vein-hosted mineralization styles in both zones and 

that brecciation in the Paramount Zone extends southwards into the West Breccia Zone.  

For this Technical Report, we retain the basic nomenclature of the Liard, Paramount, and West Breccia 

Zones to describe the Schaft Creek deposit. We caution that the historical boundaries between these 

zones were commonly based upon geography, and that there is considerable overlap in mineralogy 

and texture between these geographical boundaries. The characteristics of each of these three zones, 

along with the faults and other boundaries that constrain them, are described below.  

 Liard Zone 

The Liard Zone comprises narrow, porphyritic quartz monzonite to quartz monzodiorite dikes that have 

been emplaced into andesitic volcanic and volcaniclastic host rocks. The dikes are typically 5 m to 

50 m thick, strike north-northwest to north-northeast, and dip steeply to the east. Numerous narrow 

dikes occur within the eastern part of the Liard Zone, and in this area it can be difficult to trace individual 

dikes with confidence between drill holes or outcrops. In contrast, a single, thicker ñCentral Porphyryò 

dike occurs within the central portion of the Liard Zone. 

The porphyritic dikes in the Liard Zone are spatially associated with potassic alteration, increased 

density of quartz-sulphide veins and vein stockworks, and a zone of elevated Cu-Au grade. The most 

intense alteration and highest copper grades commonly occur in the host rock immediate adjacent to 

the porphyry dikes, rather than within the dikes themselves. In some areas, chalcopyrite, bornite, and 
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pyrite all occur disseminated within the host rocks and  porphyry dikes, suggesting multiple 

mineralization episodes that have juxtaposed bornite and pyrite into the same area. 

Several types of vein-hosted mineralization are recognized in the Liard Zone. These include 

(1) Cu-Au-Mo mineralization resulting from quartz-biotite-bornite-chalcopyrite ± hematite veins with 

associated K-feldspar ± green mica selvages; (2) overprinting Cu-Au mineralization resulting from 

quartz-chlorite-pyrite-chalcopyrite ± calcite ± epidote ± hematite with associated sericite and chlorite-

epidote selvages; and (3) late, Mo mineralization resulting from veins of massive to semi-massive 

molybdenite with no apparent selvage. No preferred structural trend has been identified for this 

vein-hosted mineralization in the Liard Zone. 

The boundaries of the Liard Zone are defined by faults in most directions. To the north, the 

mineralization is abruptly truncated by the Saddle Fault, which strikes west and dips moderately to the 

north. To the south and at depth, the mineralization is abruptly truncated by the Basal Fault, which 

strikes west and dips shallowly to the north. To the east, mineralization diminishes in proximity to the 

Snipe Fault, but this fault is not a hard boundary. To the west, mineralization diminishes in the vicinity 

of the Silica Fault, although the West Breccia Zone occurs to the west of this fault.  

 Paramount Zone 

The Paramount Zone comprises an elongate, multiphase igneous-hydrothermal breccia body that has 

been emplaced into quartz monzonite and andesitic volcanic host rocks. The breccia body strikes 

north-northwest, dips steeply east, is 100 m to 300 m thick, has a strike length of approximately 

1,200 m, and extends at least 600 m below surface. High-grade mineralization occurs within the 

breccia body and also extends 100 m to 200 m into the quartz monzonite hanging wall and, to a lesser 

extent, into the footwall andesitic volcanic rocks. Mineralization outside of the breccia body is 

associated with stockwork zones containing quartz-sulphide veins. 

Three styles of mineralization occur within the Paramount breccia body, each of which is associated 

with different breccia cement minerals. These mineralization styles include (1) Cu-Mo mineralization 

associated with K-feldspar-biotite-quartz-chalcopyrite-molybdenite ± bornite veins and breccias with 

associated potassic alteration (Unit cHBX2), (2) Cu-Au-Mo mineralization associated with 

anhydrite-bornite-chalcopyrite ± molybdenite veins with associated albitic alteration (Unit cHBX5), and 

(3) Cu-Au-Mo mineralization associated with tourmaline-quartz-carbonate-chalcopyrite ± bornite ± 

molybdenite veins and breccias with associated silicic alteration (Unit cHBX3). All three of these 

breccia styles include sulphide cement, and the assay grade of sample intervals typically correlate with 

the amount of sulphide cement present (typically 0.5% to 3%). Locally, there appears to be an 

association between high-grade mineralization and a dark-colored intrusive breccia phase. The 

mineralogy of this intrusive breccia appears similar to the syn-mineral sPOR dikes in the Liard Zone, 

but work is required to confirm the link between these two rock types.  

A mineral zonation pattern is apparent around the main breccia body in the Paramount Zone. Potassic 

alteration intensity, vein density, and vein thickness all increase towards the breccia zone. A clear 

sulphide zonation (from chalcopyrite > pyrite, to chalcopyrite > bornite, to bornite > chalcopyrite) is 

apparent outside of the breccia body and extends inwards. No pyrite was observed in bornite-bearing 

areas, which is in contrast to late pyrite that overprints areas of the Liard Zone. Bornite correlates 

closely with Au grades, and assay ratios of Cu:Au are an effective vectoring tool towards bornite-rich 



 MINERAL RESOURCE ESTIMATE UPDATE FOR THE  

SCHAFT CREEK PROPERTY, BRITISH COLUMBIA, CANADA 

 EFFECTIVE DATE: JANUARY 15, 2021 

 

 

8-3 
 
 

zones. Molybdenite occurs throughout the Paramount Zone, and does not appear to be a useful 

mineralization indicator. 

The boundaries of mineralization in the Paramount Zone are related to the extent of the Paramount 

breccia body, and this body is reasonably well-constrained by the current drill pattern, although the 

breccia remains open at depth. The limits of the breccia are well defined by drilling to the east and 

west and to a considerable depth. To the north, the breccia appears to pinch out, although this area 

has only sparse drilling. To the south, the breccia body continues towards the West Breccia Zone; 

however, there is an important change in breccia mineralogy in the vicinity of 6360250N. In this area, 

the dominant mineralogy of the breccia changes from quartz-feldspar-sulphide ± chlorite cement 

(Units cHBX1, cHBX2, cHBX3, cHBX5), to an assemblage comprised of sericite-tourmaline-chlorite-

pyrite Ñ minor chalcopyrite (Unit cHBX6). This domain has been labeled as a ñphyllic brecciaò, and 

mineralization in this area is pyrite-rich and low grade. The changes in cement mineralogy throughout 

the breccia body are not well understood, and more work is required to understand this mineral 

zonation pattern.  

 West Breccia Zone 

The West Breccia Zone comprises an elongated, hydrothermal breccia body that has been emplaced 

into andesitic volcanic and volcaniclastic rocks. The breccia body strikes north-northwest, dips steeply 

east, is 80 m to 160 m thick, has a strike length of approximately 500 m, and extends at least 200 m 

below surface. Mineralization is limited to the breccia body and seldom extends far into the adjacent 

footwall or hanging wall. There are a few narrow monzodiorite dikes in the vicinity of the breccia that 

appear similar to the monzodiorite dikes seen in the Liard Zone.  

The West Breccia Zone is similar to the Paramount Zone breccia and comprises different styles of 

mineralization associated with certain breccia cement minerals. However, the West Breccia Zone is 

dominated by low- to medium-temperature breccia mineralogy and lacks the higher temperature 

assemblages that are observed within the Paramount Zone. The three prominent styles of breccia 

mineralogy at the West Breccia Zone include (1) Cu-Mo-Au mineralization associated with tourmaline-

carbonate-chalcopyrite-pyrite ± molybdenite veins and breccias with associated silicic alteration (Unit 

cHBX3), (2) Cu-Mo mineralization associated with chlorite-calcite-pyrite veins and breccias with 

associated propylitic alteration (Unit cHBX4), and (3) high-grade Cu-Mo-Au mineralization associated 

with chlorite-actinolite-calcite-tourmaline breccia cement (cHBX7). Interestingly, although the West 

Breccia Zone lacks bornite, assay grades in this area are sometimes very high because of the 

abundance of sulphide cement (typically 2% to 10%). 

The boundaries of the West Breccia Zone are generally poorly constrained. Historical drilling in this 

area is sparse and shallow. The breccia body remains open to the north and south, and the recent 

drilling has only identified the breccia to a depth of 160 m to 200 m. There is no evidence that the 

breccia body pinches out in any of these directions; however, the grade in historical drill holes is 

inconsistent and the structural controls on the breccia body are poorly understood. To the east, the 

Silica Fault is interpreted to offset the West Breccia Zone with a sinistral sense of movement, but more 

work is required to confirm this. To the west, the Breccia Footwall Fault is interpreted to truncate the 

West Breccia Zone, but more work is required for confirmation.   
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 Other Mineralized Zones Outside of the Deposit Area 

The Schaft Creek deposit is situated within a 12 km long trend of mineralization that occurs along the 

margin of the Hickman Batholith (Figure 8-1). This trend straddles the contact between intrusive rocks 

of the batholith and the adjacent volcanic host rocks. The trend was recognized by previous workers 

including Adera Mining (Lammle, 1966), Phelps Dodge (Phelps and Gutrath, 1972), and Teck 

(Betmanis, 1978; Raven, 1979; and Holbeck, 1981), and various workers at the Schaft Creek deposit. 

The history of work along this trend is comprehensively summarized by Greig (2009).  

Mineralization along the trend consists of pyrite, chalcopyrite, and occasionally bornite that occur 

variably as fracture-controlled, shear zone-controlled, or sparsely disseminated. Sulphide 

mineralization occurs in an area that is typically 100 m wide along the intrusive contact, but locally 

expands into wider zones that are 200 m to 500 m wide. This sulphide mineralization appears to be 

continuous along the margin of the batholith, from Grizzly Canyon in the north to Wolverine Creek in 

the south.  

Alteration along the trend consists predominantly of chlorite-epidote alteration of the volcanic host 

rocks and pink-colored or buff-grey-colored alteration of the intrusive rocks. Previous workers have 

recognized that the pink-colored alteration results predominantly from hematite rather than from 

K-feldspar. At the LaCasse Zone, mineralization and alteration are crosscut by syenite to rhyolite dikes 

that are associated with the Yehiniko Pluton; however, these dikes also contain disseminated 

chalcopyrite. More work is required to understand if the Yehiniko Pluton is associated with a second, 

younger mineralization episode during the Late to Middle Jurassic. 

There is potential to discover and delineate additional zones of porphyry mineralization along this 

trend. Much of the trend has only been examined through piecemeal prospecting, soil and rock 

sampling, and limited geological mapping. Prior to 2015, the only substantial drill test of this trend was 

conducted at the Discovery Zone by Copper Fox in 2011 to 2012. This drilling returned encouraging 

results, including sizeable intervals of Cu-Au mineralization associated with intrusive breccias, quartz-

sulphide vein stockwork zones, and high temperature potassic and albitic alteration assemblages. 

There is opportunity to conduct systematic exploration along this trend and to prioritize key targets for 

additional work. Some of the more interesting target areas that have been identified along this trend 

are summarized below.  
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Figure 8-1: Mineralized Corridor and Target Areas 

 
Source: Schaft Creek JV 2016  
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 LaCasse-Discovery Zone 

The LaCasse-Discovery Zone is located 3 km to 5 km north of the Schaft Creek deposit, along the 

margin of the Hickman Batholith. Early workers recognized a trend of mineralization that extended into 

this area (e.g., Lamelle, 1966). In the 1980s, an area of ñconsistent copper mineralizationò was 

documented (Betmanis, 1978; Raven, 1979). Rock chip samples from within this zone included 

numerous samples with grades of 0.5% to 3.15% Cu. Key geological features mapped include 

disseminated chalcopyrite, bornite, pyrite, quartz veins, and mineralized breccia zones. In particular, 

the presence of outcropping breccias is considered to be a favorable indicator of prospectivity, 

because breccias are intimately associated with mineralization at the Paramount Zone and the West 

Breccia Zone. 

Within the LaCasse area there is a timber platform of unknown age located at 378016E, 6363460N 

(UTM NAD 83 Zone 9N). At this site, narrow diameter drill casing is observed to be sticking out of the 

ground, but the depth of this drill hole is unknown, and there is no known record of drill core being 

recovered from this area. 

During 2014, the Schaft Creek JV expanded their geological mapping program to encompass the 

LaCasse area and to collect additional rock chip samples. This mapping largely confirmed the previous 

mapping, but added an additional level of detail. The predominant rock type in the mineralized zone 

consists of quartz monzonite to monzodiorite to granodiorite, with crosscutting andesite and syenite 

dikes. The mineralized area at LaCasse was delineated as a zone of chalcopyrite > pyrite 

mineralization approximately 1 km by 1.5 km in size. This area contains patchy zones of K-feldspar-

biotite-quartz (potassic assemblage) and hematite-albite-epidote-chlorite (sodic-calcic assemblage), 

as well as widespread chlorite, epidote, and magnetite. Sulphide mineralogy and zonation is similar to 

the Schaft Creek deposit, although only trace bornite has been observed at LaCasse.  

During 2015, the Schaft Creek JV conducted a drill program at the LaCasse area. A key outcome of 

this program was the recognition that the LaCasse Zone and nearby Discovery Zone have similar 

mineralization styles. The results obtained from the widely spaced drilling at LaCasse and Discovery 

are suggestive of a large hydrothermal system with a sizeable mineralized footprint. The geometry of 

the mineralized system is inferred to be approximately tabular, paralleling the margin of the batholith, 

striking approximately north, dipping steeply east, and plunging to the south.  

 Grizzly Area 

The Grizzly Area is located approximately 2 km north of the LaCasse Zone, or approximately 5 km 

north of the Schaft Creek deposit. In this area, pyrite-chalcopyrite mineralization occurs at the 

boundary between the Hickman Batholith and adjacent volcanic rocks of the Stuhini Group. 

Mineralization occurs as disseminated sulphides, and also as small sulphide veinlets. The most 

intense mineralization occurs in the fine-grained volcanic siltstone unit that  out crops within the Grizzly 

area. This mineralization is associated with moderate to intense K-feldspar-epidote-chlorite alteration. 

Scree and talus slopes around the mineralized outcrops have abundant float with malachite and 

azurite. This area was previously mapped and sampled by several historical workers (Betmanis, 1978; 

Raven, 1979; Greig, 2009). 
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 Greater Kopper Area 

The Greater Kopper Area is located approximately 2 km north of the Grizzly Area, or approximately 

7 km north of the Schaft Creek deposit. In this area, relatively intense chalcopyrite-pyrite mineralization 

occurs over a small area within intrusive rocks of the Hickman Batholith, near the contact with the 

volcanic rocks of the Stuhini Group. This copper sulphide mineralization occurs disseminated and 

within sulphide veins. Mineralization is associated with hematite-albite ± epidote alteration, and 

possibly with some K-feldspar alteration. This area was previously mapped and sampled by several 

historical workers (Betmanis, 1978; Raven, 1979; Greig, 2009). Mapping in the vicinity of the showing 

also identified numerous aplite dikes and barren quartz veins with K-feldspar halos. These features 

are interpreted as evidence of high temperature hydrothermal alteration in the Greater Kopper Area. 

Historically, the intrusive rocks hosting the Greater Kopper mineralization have been mapped as part 

of the Early Jurassic Yehinkio Pluton (Logan and Drobe, 1993). However, based on recent mapping 

from 2015, the Schaft Creek JV interpreted the host rocks to be Late Triassic granodiorite to quartz 

monzodiorite and thus similar to the Hickman Pluton further south.  

 Wolverine Creek Area 

The Wolverine Creek Area is located immediately south of the Schaft Creek deposit, within a heavily 

forested area on the lower northwestern slopes of Mount Hicks. This area contains several separate 

mineralized showings, believed to be related to a possible southern extension of the Schaft Creek 

mineralized system. Four of these showings were examined in 2015, and each is described here. 

Basal Fault Footwall Breccia: A previously unrecognized hydrothermal breccia was identified by 

relogging of historical drill core from near the southern limit of the Liard Zone during 2015. This breccia 

is a monomictic, clast-supported breccia with quartz-calcite-epidote-albite-chalcopyrite ± bornite 

cement. The clasts are typically subround to subangular andesitic volcaniclastic rocks and 

augite-phyric basaltic andesite. This breccia appears similar to a volcaniclastic breccia; however, the 

cement composition is interpreted as evidence of a hydrothermal origin. Currently, this breccia has 

only been identified over a relatively small area in approximately three historical drill holes; however, 

drilling in this area is very sparse and the breccia is open in several directions. Other drill holes nearby 

contain narrow intervals of pyrite-chalcopyrite-bearing monzodiorite dikes that appear similar to the 

mineralized dikes within the Liard Zone. Recognition of this breccia is potentially significant because 

it represents the first evidence of mineralization in the footwall of the Basal Fault.  

Wolverine Creek Showing: Outcropping sulphide mineralization occurs along the creek bed of 

Wolverine Creek, approximately 1 km south of the breccia zone described above. In this area, 

monzodiorite dikes are observed to crosscut augite-phyric basaltic andesite. Pyrite and chalcopyrite 

mineralization and sericite-chlorite-epidote alteration occurs in the vicinity of these dikes. Historical 

mapping also identified chalcopyrite, pyrite, and minor bornite in outcrops along the creek bed of 

Wolverine Creek, as well as nearby along the creek bed of Hickman Creek (Salazar, 1978).  

Monzodiorite Bluff Showing: Outcropping sulphide mineralization and intense chlorite-epidote-

sericite alteration occurs near a small quartz monzodiorite stock that has been mapped northeast of 

Wolverine Creek, on the slopes below Mount Hicks. In this heavily forested area,  several outcrops 

were observed that contained disseminated pyrite-chalcopyrite and pyrite-chalcopyrite-calcite veins 

with chlorite-epidote halos. 
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Mount Hicks Showing: A narrow zone of structurally controlled, high-grade Cu-Au mineralization 

occurs southwest of the summit of Mount Hicks. This structurally controlled zone is located at the 

faulted boundary between the Early Jurassic polymictic conglomerate and the underlying Late Triassic 

volcanic rocks. In this area, copper oxide mineralization occurs with quartz-chlorite-epidote-

chalcopyrite veins that are up to 5 cm thick. These veins host highly anomalous copper and gold 

grades. 

In addition to these four showings, the Wolverine Creek Area has been historically mapped and found 

to contain numerous other small zones of pyrite-chalcopyrite mineralization and chlorite-epidote 

± sericite alteration (Salazar, 1978). The showings within the Wolverine Creek Area cover 

approximately 3 km2. Much of this area is covered by colluvium and mature forest. The scattered 

occurrences of mineralization and alteration in this area are suggestive of a large contiguous zone that 

is poorly exposed. This zone could either represent the southernmost portion of the Schaft Creek 

deposit, or it could represent a separate hydrothermal center that is either located at depth or possibly 

to the south. The Wolverine Creek Area was a focus for soil sampling and an IP survey during 2015. 
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9.0 EXPLORATION 

 Introduction 

Copper Fox acquired the Schaft Creek Project in 2002 and performed exploration activities and 

completed several technical reports on the Project until formation of the Schaft Creek JV with Teck in 

July 2013. Since formation of the Schaft Creek JV, exploration activities have been completed by the 

Schaft Creek JV. A summary of the historical work programs by survey type completed on the property 

to the effective date of this Report are summarized below. 

 Historical Mapping Programs 

The initial geological investigation of the region was conducted by the Geological Survey of Canada, 

as part of the Operation Stikine project, with mapping of the 104G 1:250,000 map sheet, on which 

Schaft Creek is located. The geological investigation was carried out in 1956 and preceded the 

discovery of mineralization at Schaft Creek in 1957. 

In 1964, a trenching and geological mapping program was carried out for Silver Standard and the BIK 

Syndicate. This program mapped the distribution of the known showings and the contact of the 

Hickman Batholith and Triassic andesites, noting chalcopyrite-bornite mineralization in closely spaced 

fractures in outcrop. Asarcoôs 1967 exploration program at Schaft Creek included geological mapping. 

Exploration work carried out by Kennco Explorations (Western) Limited under option from the BIK 

Syndicate in 1959 included geological surveys. In 1964, a trenching and geological mapping program 

on eight profiles across the Schaft Creek deposit was carried out on what were then the Bud, Sno, and 

Bird claims for Silver Standard and the BIK Syndicate. This program assessed the prospectivity of 

claims, mapped the distribution of the known showings and attempted to understand the relationships 

between the mineralized zones. The party mapped the contact of the Hickman Batholith and Triassic 

andesites, noting chalcopyrite-bornite mineralization in closely spaced fractures in felsites at the Bird 

showing. Asarcoôs 1967 exploration program at Schaft Creek included geological mapping. 

 Hecla / Paramount, 1968ï1977 

In 1969, Hecla optioned the property and continued work on the Project until 1973, conducting 

extensive exploration work. Heclaôs geological map and cross sections of the deposit have stood the 

test of time, identifying many key features of the deposit, including the Paramount and West Breccias, 

syn-mineral porphyry dikes, and major structures. The level of detail of the Hecla work is demonstrated 

in the geological map shown in Figure 9-1, which formed the basis for the modern interpretation (Figure 

9-4). 

  



 MINERAL RESOURCE ESTIMATE UPDATE FOR THE  

SCHAFT CREEK PROPERTY, BRITISH COLUMBIA, CANADA 

 EFFECTIVE DATE: JANUARY 15, 2021 

 

 

9-2 
 
 

Figure 9-1: Heclaôs Historic 1978 Geological Map of the Schaft Creek Deposit 
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 Grids and Surveys 

In 1969, Hecla contracted Underhill and Underhill to set up a local grid. Nine cairns were erected using 

a helicopter. A survey of the claims separating the Liard and Paramount properties was completed, 

and a legal boundary was established.  

In 1980, Teck contracted McElhanney Associates (McElhanney) to survey all drill hole collars using a 

laser theodolite located at fixed, previously surveyed points with prisms at drill hole collars. 

McElhanney also surveyed some of the Hecla drill holes to tie in the survey to the previous Hecla 

surveys. 

Eagle Mapping completed a photogrammetry survey during 2005. Data were provided at 1:2,000 scale 

and on 5 m contour intervals. 

A light detection and ranging (LiDAR) survey was flown over the deposit area in 2011. A helicopter 

Z-Axis tipper electromagnetic (ZTEM) geophysical survey was conducted in 2013. Both surveys 

produced digital terrain models (DTMs) and digital elevation models (DEMs). The provincial 

governmentôs Terrain Resource Information Management provides base topographic data for the 

Province of British Columbia, and a DEM can be purchased from the government. 

The topographic surface used by the Schaft Creek JV in resource estimation was generated from a 

1 m DTM. This file has been inherited from previous resource estimation efforts, and the ultimate 

source of the file has not been resolved, though it was likely originally sourced from the 2011 LiDAR 

survey. The collar locations were compared to the topographic surface, and due to some differences 

in elevation, all collar locations were relocated to the topographic surface. 

 Geological Mapping 

In 1964, the BIK syndicate completed basic mapping of eight traverses crossing the area of the Schaft 

Creek deposit.  

In 1969, Hecla completed regional geological mapping of the area surrounding the Schaft Creek 

deposit covering an area of 10 miles by 6 miles at a scale of 1ǌ:400ǋ.  

In 1971, the Geological Survey of Canada mapped the regional geology at a scale of 1:250,000. 

In 2007, Copper Fox completed a mapping program that encompassed an area of 3.6 km by 2.6 km 

(936 ha) at a scale of 1:5,000 using global positioning system (GPS) control. Targeted outcrops were 

identified by airphoto interpretation and archival geological maps. Locations were subsequently plotted 

on a 1:5,000 topographical base map derived from digital orthophoto georeferenced maps produced 

by Eagle Mapping Ltd. 

 Schaft Creek JV, 2014 

Geological mapping of the Schaft Creek deposit area was conducted during 2014 at two scales: 

The northeastern portion of the Liard Zone was mapped at a 1:1,000 scale utilizing the excellent 

exposure provided by a large number of historical drill road cuts, trenches, and drill pads. The 

remainder of the deposit area was mapped at a 1:5,000 scale. This work primarily focused on the 
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outcrop above treeline to the northeast of the Main and Paramount Zones, and further north near the 

Discovery and LaCasse Zones. Geological information outside of this field mapping area was compiled 

from historical maps by Hecla, Teck, Copper Fox, the British Columbia Geological Survey, and other 

workers.  

The geological mapping was conducted using a modified version of the paper-based Anaconda-style. 

This method captures outcrop-based information on lithology, structure, veins, alteration, and 

mineralization, with a focus on alteration minerals and crosscutting relationships. Mapping was 

conducted on mylar sheets using aerial photographs, topographic maps, and a handheld GPS. 

Structural measurements were made using a Brunton compass. The geological mapping was 

supplemented by top-of-hole relogging of drill holes in areas with limited outcrop exposure. 

 Schaft Creek JV, 2015 

The 2015 mapping program focused on two areas: Mount LaCasse to the north and Mount Hicks to 

the south. Mapping was carried out at a scale of 1:5,000 using a modified Anaconda-style, providing 

18 km2 of coverage. The Mount LaCasse mapping continued on from where the 2014 mapping left off 

at the LaCasse target, providing coverage northward along the prospective contact of the Hickman 

batholith and the Stuhini volcanics, including assessment of mineral occurrences along this trend. 

Mapping to the south in the Mount Hicks area aimed to put the south end of the Liard Zone into context 

with an improved understanding of the stratigraphy and structure to the south of the deposit, and to 

assist in the target development work carried out over a covered area immediately south of the 

resource area.  

Geological maps were scanned, georeferenced, digitized into ArcGIS, and merged with 2014 and 2015 

mapping to create a seamless geology map (Figure 9-4). 

 Geophysics 

In 1974, Hecla established a grid for mapping and geophysical surveys, and conducted low level air 

photography. IP surveys completed by McPhar Geophysics Ltd. revealed the distribution of sulphides, 

in particular, the pyritic halo. 

In 2007, Copper Fox retained Associated Geosciences Ltd. to performed IP, electrical imaging, and 

magnetic total field surveys to map bedrock topography to support project infrastructure. The IP survey 

located a 250 to 300 m wide IP-chargeability anomaly immediately east of the Liard Zone. 

In 2010 and 2011, Copper Fox completed 70.2 km of direct current induced polarization (DCIP) and 

64.0 km of magneto-telluric (MT) surveys over the Schaft Creek deposit. The surveys were completed 

on 24 east-west oriented lines and 3 north-south oriented tie lines that were surveyed using differential 

GPS instrumentation. The surveys were completed at 400 m line spacing, with stations at 50 m 

intervals along lines. The IP survey failed to reconfirm the chargeability anomaly located immediately 

east of the Liard Zone identified in 2007. 
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The main results of the 2010 to 2011 surveys are: 

a. The chargeability anomaly associated with the Schaft Creek deposit extends over a strike length 

of 3,200 m. 

b. The chargeability anomaly suggested that the majority of the historical drilling was completed on 

the west flank of the deposit (Liard Zone) and was too shallow to test the eastern deeper part of 

the chargeability anomaly. 

c. New chargeability anomalies were identified over the Mike Zone and the ES and GK Zones (all 

within a 6 km strike length) located north of the Schaft Creek deposit. 

d. A total of 31 potential targets with different priority levels were identified by the 2010 to 2011 

survey. 

Results of the surveys are shown graphically in Figure 9-2. 
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Figure 9-2: Results of the Quantec Titan 24 IP and MT Survey, with Chargeability 
Anomalies Outlined 

 
Source: Copper Fox (2021) 
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In 2011 and 2012, Copper Fox contracted Precision GeoSurveys Inc. from Vancouver, British 

Columbia.to complete high-resolution aeromagnetic surveys that effectively delineated the extent of 

the major intrusive rock units located near the deposit, and identified some areas of magnetite 

alteration that were verified through logging and surface mapping. 

The aeromagnetic surveys were flown at 200 m spaced flight lines at an average altitude above ground 

level of 39 m. Tie lines were flown at 2 km intervals. The magnetic data were collected using a Scintrex 

cesium vapour CS-3 magnetometer, which is a high sensitivity / low noise magnetometer. The 

magnetometer and the base station used in the survey have absolute accuracy range of 0.1 nT 

(gamma) and a sensitivity of 0.1 nT (gamma) at a two-second sampling rate. 

The survey covered a 25 km long by 17 km wide area. A total of 2,514 line kilometres (including 

tie-lines) of survey were completed. The total magnetic intensity map including the locations of the 

Schaft Creek deposit and the ES and GK zones of copper mineralization are shown in Figure 9-3. 
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Figure 9-3: Total Magnetic Intensity Map 

 
Source: Copper Fox (2021) 

 

During 2013, the SCJV completed a ZTEM survey over the deposit area. The survey was flown at a 

high and variable sensor height, so the magnetic data acquired is of inferior quality to that obtained 

from the 2011 survey. The ZTEM data, however, provide an indication of the resistivity throughout the 

deposit area and these data can show major faults and also low resistivity layers at surface related to 

landslides or hydrothermal alteration. The resolution of these data is less than that of the DCIP 

resistivity inversion models produced in 2010 to 2011, but the ZTEM system has superior depth 
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penetration; therefore, it can show the depth extent of faults and any resistive features underlying the 

conductive surface material. 

In 2015, the Schaft Creek JV completed an IP/ground magnetometer survey (16 line km) consisting of 

eight eastïwest-trending lines spaced 300 m apart, with line lengths ranging from 1.5 km to 2.5 km. 

This survey identified an anomaly in the southern portion of the Liard Zone, consistent with pyrite, 

chalcopyrite, and molybdenum mineralization. The resistivity data were used to outline structures such 

as the Breccia Footwall Fault and an interpreted fault along Wolverine Creek.  

 Pits and Trenches 

Little trenching has been conducted at Schaft Creek due to the presence of thick till and alluvial layers, 

which prevent surficial excavations from exposing bedrock. Prospector Nick Bird employed by BIK 

Syndicate in 1957 discovered copper mineralization that became the Schaft Creek Property and 

explored the occurrences using hand tools to excavate narrow trenches on outcrop in the Saddle area.  

In 1972, Phelps Dodge Corporation of Canada Ltd. completed cobra drill trenching and bulldozer 

trenching. All of the trenches yielded disappointing results. The copper mineralization in the trenches 

appeared to be best developed in the vicinity of sericitized shears and fractures. 

 Petrology, Mineralogy, and Research Studies 

Petrography, mineralogical, and paragenetic studies in support of mineralogical and geological 

interpretations have been completed on the Project. 

In 2011, Copper Fox completed a geochemical study to refine the volcanic stratigraphy and investigate 

the chemical variability within the deposit. The study utilized 185 samples collected specifically for 

whole rock geochemical analysis and approximately 12,000 assay samples. Samples had been 

analyzed by lead (Pb)-fire assay, ICP-MS, and ICP-ES methods with an open vessel four-acid 

digestion. The whole rock geochemical data was used to construct a Pearce diagram. 

The Pearce diagram generated 10 geochemical units and indicated the majority of the volcanic units 

were of sub-alkaline basaltic composition and that the majority of the felsic intrusives were likely 

derived from an intermediate felsic magma. The inconsistencies between geochemical grouping 

classifications and the lithologies from field logging were found to be a reflection of the intense 

alteration (Caron et al., 2012). 

In January 2013, Copper Fox completed a petrographic, mineralogical (QEMSCAN) and geochemical 

study of 147 drill core samples from 41 core holes, plus two samples from the Hickman Batholith 

(LeBoutillier, 2013). The core holes span a period from 1966 to 2011 and represent drilling campaigns 

by Hecla, Teck and Copper Fox. The samples cover all the main zones of the Schaft Creek deposit as 

well as its surrounding margins. The samples were analysed for major oxides and trace elements. 
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 Geotechnical and Hydrological Studies 

Geotechnical studies were performed by Knight Piésold in support of pit slope assumptions for the 

2013 feasibility study. Six pit design sectors were identified, and pit inter-ramp slope angles were 

recommended that ranged from 42° to 50°. The initial pit slope in overburden was recommended at 

27°.  

McElhanney conducted a preliminary hydrology assessment of the streams in the Project area in 

support of mining studies. BGC conducted an independent hydrological assessment of the streams 

along the proposed mine access road.  

 Metallurgical Studies 

Metallurgical test work is discussed in Section 13.0. 

 3D Geological Model, 2011 

Copper Fox retained Cambria Geosciences to assist in updating the 3D geological model for the Schaft 

Creek deposit. Wireframes were constructed in SurpacÊ software, and were generated for various 

geological domains including base of overburden, breccia zones, fragmental zones, alteration zones, 

intrusive units, and fault zones. The model assisted Copper Fox in identifying future targets for 

definition drilling.  

 NI 43-101 Technical Studies 

In 2007, Copper Fox released the results of a preliminary economic assessment of the Schaft Creek 

deposit. The technical report entitled ñPreliminary Economic Assessment on the Development of the 

Schaft Creek Project located in Northwest British Columbia Canadaò was prepared by Samuels 

Engineering Inc, with an effective date of December 7, 2007, Bender, M.R. et al as QPs.  

In 2008, Copper Fox announced the results of a preliminary feasibility study on the Schaft Creek 

Project. The technical report entitled ñPreliminary Feasibility Study on the Development of the Schaft 

Creek Project located in Northwest British Columbia Canadaò was prepared by Samuels Engineering 

Inc. with an effective date of September 15, 2008, Bender M.R. et al as QPs.  

In 2013, Copper Fox announced the results of a feasibility study on the Schaft Creek Project. The 

technical report entitled ñFeasibility Study on the Schaft Creek Project British Columbia Canadaò was 

prepared by Tetra Tech. with an effective date of January 23, 2013, Farah, A. et al as QPs.  
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Figure 9-4: Consolidated Geology Map of the Schaft Creek Property 

  



 MINERAL RESOURCE ESTIMATE UPDATE FOR THE  

SCHAFT CREEK PROPERTY, BRITISH COLUMBIA, CANADA 

 EFFECTIVE DATE: JANUARY 15, 2021 

 

 

9-12 
 
 

 Drill Core Relogging 

 Copper Fox, 2011 

In 2011, Copper Fox completed re-sampling and re-logging of historical drill core from the Schaft Creek 

deposit. Select holes and intervals of historic drill core were re-logged to formulate a consistent 

geological and structural interpretation as inputs for the construction of a 3D model of the deposit and 

to confirm or revise the descriptions for lithologies, alteration, and structures (Caron et al., 2012). 

During this program, the rejects of 5,359 historic samples were re-assayed at Acme Analytical 

Laboratories Ltd. (Acme Labs) in Vancouver, British Columbia.  

This work identified a significant amount of sodic feldspathization overprinting in the Schaft Creek 

deposit, and the gently dipping porphyritic units previously considered to be intrusives were found to 

be volcanic or sub-volcanic porphyritic feldspar phyric flows with sodic feldspar overprints. 

The 2011 work also demonstrated early, strong potassic alteration in the breccias of the Paramount 

Zone. The structural mapping program identified three faults as the main structural controls on the 

mineralization as well as the structurally controlled hydrothermal breccia. 

 Schaft Creek JV, 2013ï2015 

Relogging of historical drill core was a key component of the three field programs that the Schaft Creek 

JV completed from 2013 to 2015. This relogging was critical to understand historical work on the 

Project, as well as advancing the knowledge of the deposit. Relogging of historical drill core was 

conducted in camp at the core-logging facility. The majority of the historical drill core is stored in 

wooden storage racks that allow for easy access to individual holes or sections within a hole. 

Geological relogging was conducted using a modified version of the paper-based Anaconda-style. 

This method captures interval-based information on lithology, structure, veins, alteration, and 

mineralization, with a focus on mineral paragenesis and crosscutting relationships. Select information 

from these paper logs was subsequently digitized into an Excel format, imported into an acQuire 

database, and incorporated into a 3D geological model. Geological relogging was conducted by a 

large team of geologists; efforts were made throughout the programs to maintain consistency between 

loggers. This was done by having group discussions regarding individual drill holes and by developing 

a library of reference samples, which is housed in the core-logging facility. 

During 2013, approximately 10,850 m of drill core from 30 holes was relogged. This relogging was 

used as the basis for developing a new lithological classification scheme intended to be more 

consistent and simpler than the previous lithological naming convention scheme (as described in the 

geology section). This relogging work also improved understanding of major structures in the deposit 

and provided a basis for a new alteration assemblage classification scheme (as described in the 

geology section). The latter clarified the understanding of the distribution of hydrothermal alteration in 

the deposit. 

In 2014, relogging focused predominantly on three cross sections within the Main Zone. The three 

main goals for this relogging were to understand (1) the controls on mineralization in the Liard Zone; 

(2) variations in mineralization within the Liard Zone; and (3) the transitions between the Liard, West 
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Breccia, and Paramount Zones. In addition to these cross sections, additional holes within the deposit 

were logged to verify faults and examine geological relationships. Top-of-hole data was obtained for a 

large number of holes to add information to the geological map in areas without surficial outcrop 

exposure. 

A preliminary 3D geological model was completed at the end of 2014. As part of this modeling process, 

a conversion was created to combine historical logging codes and recent relogging codes used by the 

Schaft Creek JV (Bailey et al., 2014). The preliminary 3D model completed in 2014 highlighted several 

regions of uncertainty that require additional work to resolve. 

During the 2015 field program, 11,439 m of historical drill core was relogged from the deposit area, 

bringing the total metres relogged to 42,999 m, approximately 40% of the total drilled metres on the 

Project. The relogging in 2015 intended to accomplish three goals: (1) improve the 2014 3D geologic 

model; (2) increase the knowledge of areas within the deposit that have been recognized as 

opportunities to expand the resource and/or delineate additional higher-grade zones; and (3) collect 

data on intervals that had been selected for geometallurgical sampling and that had not previously 

been relogged by the Schaft Creek JV. 

Following the completion of the 2015 field program, relogging data from 2013 to 2015 was combined 

with historical logging information and geological mapping data to create an updated 3D geological 

model. Further detail on geological modelling is provided in Section 14.0. 

 Surveying 

Various surveying methods have been used over the life of the Project. The 2012 Technical Report 

details surveying methods used by Copper Fox between 2005 and 2011. Surveying methods used for 

the 2013 and 2015 drill programs are described below in Section 9.15. 

 Topographic Surface 

The topographic surface used is called topo_trim.00t and was generated from a 1 m resolution DTM. 

The data was sourced from a 2016 DEM named DEM_sck_topo1m_validated_higherRes.dxf. This file 

has been inherited from previous resource estimation efforts, and the ultimate source of the file has 

not been resolved. The collar locations were compared to the topographic surface, and due to some 

differences in elevation, all collar locations were relocated to the topographic surface. The QP 

compared the 2016 DEM against downloaded NASA Shuttle Radar Topography Mission (SRTM) data 

(see Section 12.2). The high-resolution 2016 DEM compares well with the low-resolution SRTM with 

a mean difference of less than 0.04 m. 
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 Exploration Potential 

 Overview 

Schaft Creek is part of an extensive porphyry complex with copper mineralization occurring over a 

12 km strike length along the Stuhini/Hickman contact. Geological mapping and geophysical surveys 

and limited exploratory diamond drilling located a number of mineralized areas that indicate good 

potential for additional porphyry copperïgold mineralization within the complex. The 2011 to 2012 

geophysical surveys outlined an exploration area of interest that is approximately 4 km wide by 20 km 

long (Figure 9-3) Exploration activities in 2012ï2016 outlined the prospects and zones shown in Figure 

9-2. A number of these zones had been identified during legacy exploration activities. 

 Wolverine Creek / Liard Zone Extension 

The limits of the Liard Zone are not well constrained to the south. This extension covers a large area 

that hosts a positive chargeability anomaly, a limited number of drill holes with chalcopyrite-bornite-

molybdenite, and poor outcrop exposure. A previously unrecognized hydrothermal breccia was 

identified during the re-logging programs during the 2015. Recognition of this breccia is potentially 

significant because it represents the first evidence of mineralization in the footwall of the Basal Fault. 

The Wolverine Creek Area is located immediately south of the Schaft Creek deposit, within a heavily 

forested area on the lower northwestern slopes of Mount Hicks. This area contains several separate 

mineralized showings, all of which are believed to be related to a possible southern extension of the 

Schaft Creek mineralized system. 
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10.0 DRILLING 

A total of 449 drill holes (about 108,041 m) have been completed in the Project area. Of this total, 238 

holes (60,432 m) were drilled by Silver Standard, Asarco, Hecla, Paramount, and Teck in the period 

from 1956 to 1981, 197 holes (41,524 m) were completed by Copper Fox from 2005 to 2012, and 

14 holes (6,087 m) were drilled by the Schaft Creek JV from 2013 to 2015. No drilling has been 

completed on the Project since 2015. 

A total of 21 drill holes have no assays and 40 drill holes within the Project lie outside the resource 

area. 

Drilling conducted by Copper Fox and earlier operators to year end 2011 is described in the 2012 

technical report (Sections 6.0 and 10.0). Drilling conducted by Copper Fox in 2012 and the Schaft 

Creek JV in 2013 and 2015 is described below with drill hole collars shown in Figure 10-1. 

 Copper Fox, 2012 

 2012 Diamond Drill Holes 

In 2012, Copper Fox drilled six holes targeting chargeability anomalies 700 m to 1,600 m north of the 

Paramount Zone. These anomalies were identified in the 2011 geophysical surveys and named the 

Discovery and Mike Zones (Figure 10-1). In 2012, DDH 2011CF422 tested one of the chargeability 

anomalies and intersected significant porphyry style copper mineralization. Table 10-1 provides details 

for diamond drill holes completed in 2012. 

Table 10-1: Summary 2012 Diamond Drill Holes 

Drill Hole Northing Easting 

Elevation 

(m) 

Depth 

(m) Collar Azi Dip 

2012CF426 378264.16  6362615.28 957.45 789.43 91.6  60.2 

2012CF427 378113.24 6362930.99 1019.27 769.92 90.1  59.1 

2012CF428 378812.97 6362213.35 1116.79 223.11 270.0  74.7 

2012CF429 379498.94 6362219.71 1457.05 132.89 90.0  65.0 

2012CF429B 379498.94 6362219.71 1457.05 178.61 90.6  73.1 

2012CF430  378442.50 6362948.36 1176.59 171.30 265.0  76.6 

 

Of the four holes drilled in the Discovery Zone, DDH 2012CF428 and DDH 2012CF430 were 

terminated prematurely due to drilling difficulties. In the Mike Zone, DDH 2012CF429 and DDH 2012 

CF429B were drilled from the same collar location approximately 700 m east of DDH 2012CF428 on 

the same section line and drilled due east. DDH 2012CF429B was drilled at a shallower angle than 

hole 2012CF429. Both holes were terminated prematurely in a major fault zone. Table 10.2 provides 

a summary of all significant mineralized intervals in the Discovery Zone.   
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Table 10-2: Significant Mineralized Intervals Discovery Zone 

DDH ID Azi. Dip Northing Easting From (m) To (m) Interval (m) Cu (%) Au (g/t) Mo (%) Ag (g/t)

2011CF422 90 -50 6362561 377976 83.00 184.35 101.35 0.204 0.09 0.009 1.60

184.35 318.00 133.65 0.101 0.04 0.011 0.56

CF426-2012 90 -60 6362615 378264 76.55 767.66 691.11 0.16 0.04 0.003 0.81

including 76.55 123.65 47.10 0.24 0.05 0.001 2.05

including 476.50 658.40 181.90 0.21 0.05 0.003 0.68

including 702.66 767.66 65.00 0.24 0.04 0.004 0.94

CF-427-2012 90 -60 6362930 378113 428.12 764.84 336.72 0.24 0.14 0.006 0.57

including 509.00 556.00 47.00 0.62 0.59 0.006 2.02

including 511.00 523.00 12.00 1.23 2.12 0.019 6.36

CF428-2012 270 -75 6362213 378812 No Significant Mineralization

CF430-2012 90 -75 6362948 378442 122.75 132.14 9.39 0.14 0.01 tr. 5.55

including 130.75 132.15 1.40 0.16 0.03 tr. 414.00

SCK13-436 90 -60 6362264 378492 50.50 68.50 18.00 0.09 0.117 0.00 0.56  
Note: SCK-13-436 was drilled by the Schaft Creek JV in the 2013 drill campaign.  

 

Tahltan Drilling Services Corporation provided diamond drilling services using a skid-mounted Zinex 

A5 drill rig and a helicopter-portable Zinex A5 drill. All drill holes were started with either HQ diameter 

coring tools (63.5 mm diameter core) or with HQ3 diameter coring tools (61.1 mm diameter core) with 

HW or HWT surface casing. 

 Core Logging Procedure 

The 2012 core logging procedures included geotechnical core logging and core orientation 

measurements (where possible) at the drill site, and core interval and magnetic susceptibility 

measurements at the core logging facility. Observations of the general rock type, rock weathering, 

veining type, presence/absence of mineralization, and an estimate of the overall rock strength were 

also recorded. Preliminary analysis of rock and mineral geochemistry was performed using the Niton 

portable XRF analyzer to help identify unknown minerals. Data gathered from the logging were entered 

directly into a master database using an acQuire database system. 

Thirty samples of full diameter drill core representative of lithology, alteration, or mineralization. were 

selected at 100 m intervals from drill holes 2012CF426 to 2012CF430 for specific gravity 

determination. The specific gravity of these samples were measured according to Acme Labs code 

G813-WAX. 

 Diamond Drill Hole Results 

Significant results of the drill holes completed in the Discovery Zone in the period 2011 to 2013 are 

summarized below. 

DDH 2011CF422 is located approximately 1,200 m north of the Paramount Zone and intersected 

copper-molybdenum mineralization at a core interval depth of 83 m and remained in mineralization to 

the bottom of the hole at 318 m. The mineralization shows a strong correlation to the outer edge of a 

large (1,800 m by 800 m) chargeability anomaly identified in 2011. The strongest portion of the 

chargeability anomaly is located east of the drill hole collar location. 
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DDH CF426-2102 is located approximately 300 m east of DDH 2011CF422 and tested the eastern 

extension of the chargeability anomaly in the Discovery Zone. The hole intersected variable 

concentrations of chalcopyrite mineralization occurring as disseminations, and in veins and veinlets in 

variably altered andesite. Visible molybdenite mineralization occurs sporadically throughout the core 

in quartz veinlets and in some instances also with chalcopyrite mineralization. 

DDH CF427-2012 is located approximately 400 m northwest of DDH 2012CF426 and tested the strike 

extension of the chargeability anomaly located in 2011. The hole intersected variable concentrations 

of chalcopyrite and sporadic molybdenite mineralization from a core depth of 250.0 m to the end of the 

drill hole at 764.8 m. The chalcopyrite ± molybdenite mineralization occurs as disseminations, and in 

quartz veins and veinlets in a granodiorite intruded by a number of thin mafic dikes. Broad intervals of 

silicification were noted in this drill hole.  

DDH CF430-2012 is located approximately 300 m east of DDH CF-427-2012 and tested the eastern 

extension of the 2011 chargeability anomaly (the Discovery Zone). This hole was terminated due to 

drilling difficulties before reaching the chargeability anomaly intersected in DDH-2012CF727. The hole 

intersected a narrow interval of mineralization. The average silver grade in the mineralized interval is 

significantly affected by one sample that assayed 414 g/t (13.31 oz/t) silver. In determining the 

weighted average grade of this interval, the 414 g/t silver assay was arbitrarily cut to 31.1 g/t silver. 

DDH SCK-13-436 was drilled by the Schaft Creek JV in 2013 to test the projected extension of the 

chargeability anomaly that exhibited high magnetism in the Discovery Zone. The hole was abandoned 

prematurely before reaching the projected top of the chargeability anomaly. The hole intersected 

volcaniclastic lapilli tuff, andesitic volcanics, and minor volcaniclastic breccia. Intense fracturing occurs 

to a depth of approximately 90 m accompanied by copper oxide staining of the fracture surfaces. The 

drill hole intersected predominantly propylitic and sodic-calcic alteration assemblages with minor 

zones of silicification. Iron oxide alteration consisted of disseminated magnetite and vein-controlled 

hematite. Sulphide mineralization in the hole is minimal, consisting of vein-hosted and disseminated 

chalcopyrite and pyrite to a depth of 124 m, below which pyrite was the only sulphide mineral 

encountered.  The overall sulphide content diminishes downhole.  

 Mike Zone 

DDH CF429-2012 and DDH CF429B-2012 were completed to test the 1,000 m long by 500 m wide 

strong chargeability anomaly identified in 2011 the (Mike Zone). Both drill holes were terminated at 

core intervals of approximately 140 m due to extremely difficult ground conditions. These holes did not 

reach the chargeability anomaly. 

DDH SCK-13-431 was drilled by the Schaft Creek JV in 2013 and tested a chargeability anomaly (Mike 

Zone) located northeast of the Paramount Zone of the Schaft Creek deposit. This drill hole intersected 

a broad interval of disseminated pyrite and trace chalcopyrite hosted in propylitic altered (chlorite-

epidote ± hematite ± calcite) andesitic volcanics and volcaniclastic tuff. Very minor K-feldspar alteration 

occurs in a porphyritic dike intersected over the core interval 593.4 m to 604.2 m. This hole is located 

further north and at higher elevation compared to all other historical drilling in the Schaft Creek deposit 

area and contains lithologies that could be representative of the overlying Hazelton Group. Pyrite 

concentrations of up to 15% occur between 113 m to 269 m and 10% between 560 m to 575 m to 

~10%. 
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 Schaft Creek JV, 2013 

The Schaft Creek JV drilled five exploration drill holes and four geotechnical holes in in the Schaft 

Creek deposit in 2013, for a total of 3,453 m (Figure 10-1, Table 10-3, and Table 10-4). The 

geotechnical drill holes were designed to collect information on the Paramount Zone and on the slope 

to the northeast of the Paramount Zone. The exploration drill holes were designed to test for extensions 

to the Paramount Zone along strike and at depth, and to test targets in the Discovery and Mike Zones. 

Of the holes drilled in 2013, three exploration drill holes (SCK-13-434, 436, and 438), and one 

geotechnical drill hole (SCK-13-437) did not reach their target depths due to difficult ground conditions. 

Table 10-3: 2013 Drill Hole Collar Information ï Exploration Program 

Collar ID 

Easting 

NAD83 

Northing 

NAD83 

Elevation 

(m) 

Collar 

Azimuth 

Collar 

Dip 

Depth 

(m) Zone 

SCK-13-431 379712 6361778 1332 090 65 628 Mike 

SCK-13-434 379953 6360884 1171 270 80 180 Paramount 

SCK-13-435 379822 6360465 996 270 70 797 Paramount 

SCK-13-436 378493 6362265 972 090 60 224.5 Discovery 

SCK-13-438 380103 6360393 1125 090 60 15 Paramount 

Table 10-4: 2013 Drill Hole Collar Information ï Geotechnical Program 

Collar ID 

Easting 

NAD83 

Northing 

NAD83 

Elevation 

(m) 

Collar 

Azimuth 

Collar 

Dip 

Depth 

(m) Zone 

SCK-13-432 379538 6361178 1059 270 60 538.5 Paramount 

SCK-13-433 379745 6360800 1040 090 55 566.5 Paramount 

SCK-13-437 379995 6360572 1094 090 55 202.5 Paramount 

SCK-13-439 379345 6360500 900 270 60 302.5 Paramount 
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Figure 10-1: 2012ï2015 Exploration and Geotechnical Drill Holes Location Map 

  



 MINERAL RESOURCE ESTIMATE UPDATE FOR THE  

SCHAFT CREEK PROPERTY, BRITISH COLUMBIA, CANADA 

 EFFECTIVE DATE: JANUARY 15, 2021 

 

 

10-6 
 
 

 Diamond Drilling Procedures 

Two separate drilling contractors conducted the diamond drilling in 2013. Geotechnical drilling was 

performed by Geotech Drilling Services Ltd. using two skid-mounted drill rigs. Exploration drilling was 

performed by Tahltan Drilling Services Corp using two helicopter-portable drill rigs. Drills were 

mobilized to site from the airstrip in Telegraph Creek beginning on August 22nd. Drilling typically 

commenced using PQ or HQ diameter core, and the core size was typically reduced downhole to 

accommodate for poor ground conditions. Drill operations were completed in mid-October.  

Prior to drilling each hole, collar locations and orientations were surveyed and staked by project 

geologists using a handheld global positioning system (GPS) and Brunton compass. Timber drill pads 

were constructed by Sawtooth Range Enterprises Ltd. for the helicopter-supported drill sites. Skid rigs 

were dragged into position using pre-existing drill roads. All drilling was supported by an AS350B2 

helicopter on contract from Pacific Western Helicopters. Drill core was transported to the exploration 

camp by helicopter for logging. Down-hole survey measurements of drill hole orientation were collected 

using a Reflex EZ-Shot tool, with measurements typically taken every 50 m. Following completion of 

drilling, timber drill pads were removed and drill sites were cleared and rehabilitated. Drill hole collar 

locations were then surveyed using a Trimble differential GPS.  

 Core Logging Procedures 

Core logging was conducted at the core-logging facility located in the exploration camp. Upon arrival 

at the core-logging facility, core boxes were re-labeled, core recoveries calculated, and rock quality 

designation (RQD) geotechnical measurements taken. Geological logging was conducted using a 

modified version of the Anaconda-style to capture interval-based information on lithology, structure, 

veins, alteration, and mineralization. Select information from these paper logs was subsequently 

digitized into an Excel format and then imported into an acQuire database.  

Photographs of drill core were taken following completion of logging and sample assignment. The core 

was then subsequently cut and sampled. After sampling, all core boxes were stacked outside on racks 

within the core storage area. All 2013 drill core is stored in the core storage area beside the core 

logging facility in the Schaft Creek exploration camp. 

More details on the core logging procedures and an example log can be seen in Section 10.4.2 Core 

Logging Procedures from the 2015 program. The core logging procedures from both the 2013 and 

2015 programs were the same. 

 Diamond Drilling Results 

A summary of significant mineralized intercepts from 2013 drilling is presented in Table 10-5. 

Four holes (SCK-13-434, 436, 437, and 438) were abandoned prior to reaching their target depths. Of 

the remaining five holes, two contain significant mineralized intercepts, including Geotechnical hole 

SCK-13-432 and Exploration hole SCK-13-435. Significant mineralized intercepts from the 2013 

program are summarized here briefly. 
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SCK-13-432 (18 m to 286.1 m, grading 0.237% Cu, 0.238 g/t Au, 0.015% Mo): This hole was drilled 

at the northern limit of the Paramount Zone. This hole is significant because it extends the strike length 

of the Paramount Zone to the north, and also because mineralization occurs near-surface. In particular, 

the interval at 67.3 m to 166.5 m is significant because it demonstrates unusually high grade at fairly 

shallow depths (99.15 m grading 0.361% Cu, 0.401 g/t Au, 0.031% Mo). 

SCK-13-435 (239 m to 665.5 m, grading 0.324% Cu, 0.112 g/t Au, 0.021% Mo): This hole was drilled 

to test the down-dip extent of the central Paramount Zone at depth, in an area with a high chargeability 

IP anomaly. No deep drilling had been conducted previously within this particular part of the Paramount 

Zone. This hole is significant because it demonstrates the continuity of the Paramount Zone at depth, 

and indicates that there are more opportunities remaining to expand the Paramount Zone resource at 

depth. This hole also intersected two small intervals of high grade mineralization (i.e., 307 m to 335 m 

grading 0.817% Cu, 0.324 g/t Au, 0.051% Mo). These high-grade intervals consist of hydrothermal 

breccias with abundant chalcopyrite-bornite-molybdenite cement. Further drilling and relogging is 

required to determine if these high-grade breccia intervals represent traceable domains that can be 

delineated by future drilling.  

SCK-13-431 (Mike target area): This hole was designed as an initial drill test of the Mike target area. 

The Mike target area is defined by a large high-chargeability IP anomaly. This drill hole did not intersect 

any significant mineralization; however, a large amount of disseminated pyrite was intersected over a 

wide interval in this hole which explains the large high-chargeability IP anomaly in the Mike target area. 

Table 10-5: Summary of 2013 Drilling Results 

Zone Drill Hole ID 

From 

(m) 

To 

(m) 

Interval 

(m) 

Cu 

(%) 

Au 

(g/t) 

Mo 

(%) 

Ag 

(g/t) 

Mike SCK-13-431 no significant resultsðexploration hole 

North 
Paramount 

SCK-13-432 18.0 286.1 268.1 0.237 0.238 0.0155 2.22 

including 67.4 166.5 99.2 0.361 0.401 0.031 4.04 

including 108.0 139.2 31.2 0.561 0.541 0.028 6.52 

Paramount SCK-13-433 400.8 456.0 55.2 0.275 0.040 0.022 1.85 

Paramount SCK-13-434 no significant resultsðhole abandoned before target depth 

Paramount SCK-13-435 239.0 665.5 426.5 0.324 0.112 0.021 1.13 

including 307.0 335.0 28.0 0.817 0.324 0.051 1.84 

including 550.0 571.0 21.0 0.740 0.094 0.065 2.81 

Discovery SCK-13-436 50.5 68.5 18.0 0.088 0.117 0.001 0.56 

Paramount SCK-13-437 no significant resultsðgeotechnical hole 

Paramount SCK-13-438 no significant resultsðhole abandoned before target depth 

Paramount SCK-13-439 59.0 71.3 12.3 0.202 0.035 0.001 1.49 
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 Schaft Creek JV, 2015 

The Schaft Creek JV completed five diamond drill holes in the LaCasse target area during the 2015 

field season, for a total of 2,634 m drilled (Figure 10.1, Table 10-6).  

Table 10-6: Collar Details for Holes Drilled During the 2015 Drill Program 

Collar ID Easting Northing 

Elevation 

(m) Collar Azimuth Collar Dip 

Depth 

(m) 

SCK-15-440 378232 6363815 1480 205 60 624 

SCK-15-441 378037 6363422 1200 215 65 405 

SCK-15-442 378331 6364121 1639 225 70 555 

SCK-15-443 378003 6363717 1312 215 60 543 

SCK-15-444 378304 6363191 1204 260 60 507 

Note: Collar locations (Easting, Northing, and Elevation) were measured using a differential GPS. Azimuth is recorded relative 

to true north. The coordinate system used is UTM NAD 83 Zone 9N. 

 

Prior to drilling, collar locations were located and staked by project geologists using a handheld GPS 

and Brunton compass. Archaeological assessment of the proposed collar locations was conducted by 

Rescan Tahltan Environmental Consultants; no archaeological concerns were identified at any of the 

proposed collar locations. Timber drill pads and secondary timber platforms were constructed at each 

collar location by Rugged Edge Holdings Ltd. of Smithers, British Columbia.  

 Diamond Drilling Procedures 

Hy-Tech Drilling Ltd. of Smithers, British Columbia, was responsible for performing the drilling by using 

a helicopter-portable FlyTech 5000 drill rig. The drill rig was equipped with a rod manipulator to reduce 

manual handling and a centrifuge system to manage drill cuttings and reduce water consumption. The 

cuttings management system was only functional when there was water return; this occurred only 

sporadically throughout the program. All drilling was completed using HQ tooling, with the exception 

of SCK-15-440, which was reduced to NQ at 393.4 m. Downhole survey measurements of drill hole 

orientation were collected using a Reflex EZ-Shot tool, with measurements typically collected every 

50 m. Downhole depth was measured from the ground, rather than from the top of the drill string on 

the drill pad, because the pad was typically several metres above the steeply dipping slope. Drilling 

activities were supported by an AS350D2 helicopter on contract from Lakelse Air Ltd. of Terrace, 

British Columbia.  

Following completion of drilling, the drill casing was broken near the ground and the holes were 

capped. Each collar location was surveyed using a differential GPS, with the instrument measuring 

the position where the casing met the ground. The timber drill pads were disassembled and each site 

was cleared and reclaimed. Drill cuttings captured by the centrifuge system were flown in bags to a 

historical un-reclaimed drill pad in the Liard Zone, where they were emptied into a sump. Following the 

completion of the drill program, this sump was backfilled. 
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Figure 10-2: 2015 Drill Holes Location Map 
 

 


