
 
 

SUITE 900 - 390 BAY STREET, TORONTO ONTARIO, CANADA M5H 2Y2 
Telephone (1) (416) 362-5135   Fax (1) (416) 362 5763 

 

 

 

 

 

 

 

PROBE MINES LIMITED  

PROBE METALS INC. 

 

 

 

 

UPDATED TECHNICAL REPORT 

ON THE 

MINERAL RESOURCE ESTIMATE 

FOR THE 

BLACK CREEK CHROME DEPOSIT, 

MCFAULD’S LAKE AREA, 

JAMES BAY LOWLANDS, 

NORTHERN ONTARIO, CANADA 

 

 

 

Effective date: 9 February, 2015 

Signing date: 17 February, 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charley Z. Murahwi, M.Sc., P.Geo. 

Jane Spooner, M.Sc., P.Geo. 

 

 

 



 
 

 i 

Table of Contents 

Page 

1.0 SUMMARY 1 
1.1 AUTHORIZATION AND PURPOSE ........................................................................ 1 
1.2 PROPERTY DESCRIPTION ...................................................................................... 1 
1.3 GEOLOGICAL OUTLINE ......................................................................................... 1 

1.3.1 Regional Setting ................................................................................................... 1 
1.3.2 Property Geology ................................................................................................. 2 
1.3.3 Deposit Type ........................................................................................................ 2 

1.4 MINERALIZATION ................................................................................................... 2 
1.4.1 Massive Chromite ................................................................................................ 2 

1.4.2 Banded Chromite Zones ...................................................................................... 3 
1.4.3 Semi-massive Chromite ....................................................................................... 3 

1.4.4 Disseminated Chromite ........................................................................................ 3 
1.5 EXPLORATION ......................................................................................................... 3 
1.6 MINERAL RESOURCES ........................................................................................... 4 
1.7 INTERPRETATION AND CONCLUSIONS ............................................................. 5 

1.7.1 Exploration ........................................................................................................... 5 
1.7.2 Geology and Mineral Resources .......................................................................... 5 
1.7.3 Metallurgy and Marketing Analysis .................................................................... 6 

1.8 RECOMMENDATIONS ............................................................................................. 6 
1.8.1 Geology and Mineral Resources .......................................................................... 6 

1.8.2 Metallurgy ............................................................................................................ 7 
1.8.3 Infrastructural Requirements ............................................................................... 7 

1.8.4 Program Budget ................................................................................................... 7 

2.0 INTRODUCTION 8 
2.1 AUTHORIZATION AND PURPOSE ........................................................................ 8 
2.2 BACKGROUND ......................................................................................................... 8 

2.3 SOURCES OF INFORMATION ................................................................................ 9 
2.4 SCOPE OF PERSONAL INSPECTION ..................................................................... 9 
2.5 UNITS AND ABBREVIATIONS ............................................................................. 10 

3.0 RELIANCE ON OTHER EXPERTS 12 

4.0 PROPERTY DESCRIPTION AND LOCATION 13 
4.1 LOCATION AND GENERAL DESCRIPTION ....................................................... 13 

4.2 OTHER SIGNIFICANT FACTORS ......................................................................... 15 

5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 

INFRASTRUCTURE AND PHYSIOGRAPHY 16 
5.1 TOPOGRAPHY, ELEVATION AND VEGETATION ............................................ 16 
5.2 ACCESSIBILITY AND INFRASTRUCTURE ........................................................ 16 
5.3 CLIMATE .................................................................................................................. 17 
5.4 SURFACE RIGHTS AND LOCAL RESOURCES .................................................. 17 



 
 

 ii 

6.0 HISTORY 18 
6.1 GENERAL HISTORY .............................................................................................. 18 
6.2 HISTORIC PRODUCTION ...................................................................................... 19 

7.0 GEOLOGICAL SETTING AND MINERALIZATION 20 
7.1 REGIONAL GEOLOGY ........................................................................................... 20 

7.1.1 Sachigo Subprovince ......................................................................................... 21 

7.2 LOCAL AND PROPERTY GEOLOGY ................................................................... 24 
7.3 MINERALIZATION ................................................................................................. 25 

7.3.1 Mineralization Processes for Stratiform Chromite ............................................ 26 
7.3.2 Description of Mineralized Zones ..................................................................... 26 

8.0 DEPOSIT TYPES 28 
8.1 GENERAL ................................................................................................................. 28 

8.2 CHROMITE DEPOSITS ........................................................................................... 28 
8.3 GENETIC MODEL FOR STRATIFORM CHROMITE .......................................... 28 

9.0 EXPLORATION 30 
9.1 GEOCHEMICAL SURVEYS ................................................................................... 30 

9.1.1 Program .............................................................................................................. 30 

9.1.2 MMI® Technique .............................................................................................. 31 
9.1.3 Results ................................................................................................................ 31 
9.1.4 Conclusion ......................................................................................................... 31 

9.2 AEROTEM II SURVEY ........................................................................................... 31 
9.2.1 Program .............................................................................................................. 31 

9.2.2 AeroTem II Electromagnetic System................................................................. 33 

9.2.3 Results ................................................................................................................ 33 
9.3 VTEM AIRBORNE SURVEY .................................................................................. 34 

9.3.1 Program .............................................................................................................. 34 
9.3.2 Results ................................................................................................................ 35 

9.4 GROUND GRAVITY SURVEY AND RESULTS .................................................. 35 

9.5 INTERPRETATION OF EXPLORATION INFORMATION ................................. 36 

10.0 DRILLING 37 
10.1 JULY, 2009 DRILLING CAMPAIGN ..................................................................... 37 

10.1.1 Program .............................................................................................................. 37 
10.1.2 Results ................................................................................................................ 37 

10.2 SEPTEMBER, 2009 DRILLING CAMPAIGN ........................................................ 38 

10.2.1 Program .............................................................................................................. 38 

10.2.2 Results ................................................................................................................ 39 
10.3 NOVEMBER, 2010 ................................................................................................... 41 

10.3.1 Program .............................................................................................................. 41 
10.3.2 Drilling Results .................................................................................................. 41 

11.0 SAMPLE PREPARATION, ANALYSES AND SECURITY 43 
11.1 SAMPLING INTERVAL CRITERIA ....................................................................... 43 



 
 

 iii 

11.2 SAMPLING METHODOLOGY ............................................................................... 43 

11.3 MICON COMMENTS .............................................................................................. 43 
11.4 SAMPLE PREPARATION AND SECURITY ......................................................... 44 

11.4.1 Protocols Before Dispatch of Samples .............................................................. 44 
11.4.2 Laboratory Protocols .......................................................................................... 44 

11.5 QUALITY CONTROL MEASURES ....................................................................... 45 

11.5.1 Activation Laboratories ..................................................................................... 45 
11.5.2 Probe Mines Limited.......................................................................................... 45 
11.5.3 Laboratory Control Charts for Quality Control Standards ................................ 45 

11.6 SAMPLE SECURITY ............................................................................................... 46 
11.7 MICON COMMENTS .............................................................................................. 46 

12.0 DATA VERIFICATION 47 
12.1 SITE VISIT ................................................................................................................ 47 

12.2 REPEAT ANALYSES .............................................................................................. 47 
12.3 MONITORING REPORTS AND CONTROL CHARTS ......................................... 49 
12.4 RESOURCE DATABASE VALIDATION .............................................................. 51 
12.5 DATA VERIFICATION CONCLUSIONS .............................................................. 51 

13.0 MINERAL PROCESSING AND METALLURGICAL TESTING 52 

14.0 MINERAL RESOURCE ESTIMATES 53 
14.1 DATABASE DESCRIPTION ................................................................................... 53 

14.1.1 Drilling and Assay Information ......................................................................... 53 
14.1.2 Lithology and Mineralization ............................................................................ 53 

14.1.3 Survey ................................................................................................................ 53 

14.1.4 Specific Gravity ................................................................................................. 54 
14.1.5 Assay Data Validation ....................................................................................... 54 
14.1.6 Surpac Master Database ..................................................................................... 54 

14.2 ESTIMATION DETAILS ......................................................................................... 54 
14.2.1 Geological Modelling ........................................................................................ 55 

14.2.2 Statistical Analysis ............................................................................................. 58 
14.2.3 Grade Capping and Compositing ....................................................................... 60 
14.2.4 Estimation of Cut-off Grade .............................................................................. 60 
14.2.5 Grade Domain and Statistics .............................................................................. 61 
14.2.6 Geostatistical Analysis/Variography ................................................................. 62 

14.3 RESOURCE MODELLING ...................................................................................... 63 
14.3.1 Block Size Selection .......................................................................................... 63 

14.3.2 Choice of Interpolation Technique .................................................................... 63 
14.3.3 Search Ellipse Parameters .................................................................................. 64 
14.3.4 Block Modelling Description ............................................................................. 64 
14.3.5 Statement of Results .......................................................................................... 65 
14.3.6 Resource Classification and Comments ............................................................. 68 

14.3.7 Validation ........................................................................................................... 68 
14.4 OTHER RELEVANT FACTORS ............................................................................. 69 



 
 

 iv 

15.0 MINERAL RESERVE ESTIMATES 70 

16.0 MINING METHODS 71 

17.0 RECOVERY METHODS 72 

18.0 PROJECT INFRASTRUCTURE 73 

19.0 MARKET STUDIES AND CONTRACTS 74 
19.1 CHROMITE MARKET ............................................................................................. 74 

19.1.1 Overview ............................................................................................................ 74 
19.1.2 Production of Chromite and Ferrochromium ..................................................... 74 
19.1.3 End-use Sectors .................................................................................................. 75 

19.1.4 Industry Structure............................................................................................... 76 
19.1.5 Prices .................................................................................................................. 77 

19.2 CONTRACTS ............................................................................................................ 77 

20.0 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR 

COMMUNITY IMPACT 78 

21.0 CAPITAL AND OPERATING COSTS 79 

22.0 ECONOMIC ANALYSIS 80 

23.0 ADJACENT PROPERTIES 81 
23.1 BIG DADDY DEPOSIT ............................................................................................ 82 

23.2 BLACK THOR DEPOSIT ......................................................................................... 82 
23.3 BLACK LABEL DEPOSIT ....................................................................................... 82 
23.4 BLACKBIRD AND BLACK HORSE DEPOSITS .................................................. 82 
23.5 OTHER DEPOSITS/PROPERTIES .......................................................................... 83 

23.5.1 Nickel-Copper-PGE ........................................................................................... 83 

23.5.2 Iron/Vanadium/Titanium ................................................................................... 83 
23.5.3 Volcanogenic Massive Sulphide ........................................................................ 83 

24.0 OTHER RELEVANT DATA AND INFORMATION 85 

25.0 INTERPRETATION AND CONCLUSIONS 86 
25.1 EXPLORATION ....................................................................................................... 86 

25.2 GEOLOGY AND MINERALIZATION ................................................................... 86 

25.3 METALLURGY AND MARKETING ..................................................................... 86 

25.4 MINERAL RESOURCE ESTIMATE ....................................................................... 87 

26.0 RECOMMENDATIONS 88 
26.1 GEOLOGY AND MINERAL RESOURCES ........................................................... 88 
26.2 METALLURGY ........................................................................................................ 88 
26.3 INFRASTRUCTURAL REQUIREMENTS ............................................................. 88 
26.4 PROGRAM BUDGET .............................................................................................. 89 


