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A 3-D wireframe defining the interpreted lower limit of overburden in the area was constructed in the 

Leapfrog software. The surface relied on the intervals of overburden thoroughly identified in all the drill 

logs. 

Table 14.2 indicates the location and name of the surfaces found in the GEMS project. 

Table 14.2: Topography and Overburden 3-D Wireframes Description 

Surface Description 
Workspace 

Name 
Solid Name  Origin 

Topography  Topo  Topo / Clip / V12  Surveyed DDH Collar Points 

Overburden Lower Limit Topo  Overburden / Clip / V12 Drill Logs ‐ Lithology Description

14.3 Statistical Analysis 

14.3.1 Statistics of the Raw-Assays 

Statistical analyses were conducted using the assays available in the drilling database of the 543S 

deposit. Only the assays located within the mineralized domains were compiled for this study as the 

interpolation processes will be using only those. A summary of the statistics results of the project is 

presented by mineralized domains in Table 14.3 for copper values and in Table 14.4 for silver values.  
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Table 14.3: Statistics of the Assays Located Inside the Wireframes – Cu (%) Grade Values 

Zones  Number of Assays Mean Standard Deviation CoV  Max.  Min. 

20  3,882  1.84  2.76  1.50 22.75  0.00 

21  184  0.71  1.55  2.19 10.77  0.00 

22  312  0.23  0.47  2.08 4.48  0.00 

23  510  1.27  2.53  2.00 15.60  0.00 

25  54  0.87  1.42  1.63 4.71  0.00 

26  499  1.33  2.16  1.63 16.22  0.00 

27  467  0.67  1.21  1.81 8.30  0.00 

28  242  0.47  1.29  2.73 10.30  0.00 

30  135  0.35  1.50  4.25 12.80  0.00 

31  42  0.18  0.54  3.02 2.36  0.00 

32  99  0.18  0.30  1.68 1.81  0.00 

33  7  0.31  0.30  0.99 0.90  0.01 

34  68  0.12  0.22  1.77 1.14  0.00 

35  9  0.95  1.05  1.11 3.27  0.01 

36  47  0.63  1.62  2.56 7.69  0.00 

37  18  0.63  0.27  2.03 4.20  0.00 

38  22  0.12  0.14  1.25 0.45  0.01 

39  25  0.76  0.98  1.30 4.36  0.00 

 

Table 14.4: Statistics of the Assays Located Inside the Wireframes – Ag (gpt) Grade Values 

Zones  Number of Assays Mean Standard Deviation CoV  Max.  Min. 

20  3,190  5.01  25.66  5.13 730.00  0.15 

21  158  1.09  1.76  1.61 14.27  0.15 

22  302  1.07  4.58  4.30 79.00  0.15 

23  460  2.10  5.76  2.74 81.10  0.15 

25  35  1.23  1.07  0.86 5.00  0.50 

26  418  5.16  11.15  2.16 124.36  0.15 

27  421  5.58  4.01  1.56 31.99  0.15 

28  213  1.15  1.78  1.55 20.40  0.15 

30  135  0.94  1.67  1.78 13.20  0.15 

31  42  0.64  0.76  1.18 3.70  0.15 

32  97  0.90  0.88  0.98 4.99  0.15 

33  3  1.90  0.74  0.39 2.94  1.26 

34  68  0.77  0.67  0.88 4.00  0.15 

35  9  2.94  1.85  0.63 5.64  1.00 

36  44  0.90  1.38  1.53 8.20  0.15 
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Zones  Number of Assays Mean Standard Deviation CoV  Max.  Min. 

37  17  4.11  9.71  2.36 41.00  0.15 

38  20  0.62  0.33  0.54 1.20  0.15 

39  3  0.50  ‐  ‐  0.50  0.50 
 

Based on the study of the effect of the high grade values on the mean and standard deviation, and from 

probability and histogram plots, GMSI applied various capping limits depending on the mineralized 

domain. The capping was applied on the raw-assays before compositing. Table 14.5 and Table 14.6 

tabulate the capping levels used on the raw-assays per domain for Cu and Ag grades. 

Table 14.5: Capping Values Used on Assays per Domain – Cu (%) 

Zones 
Capping 

Value (% Cu) 
Number of 

Assays Capped 

20  17  7 

21  7  2 

22  3  1 

23  13  3 

25  4  5 

26  11  5 

27  6  2 

28  4  5 

30  3  2 

31  ‐  ‐ 

32  1  2 

33  ‐  ‐ 

34  1  2 

35  ‐  ‐ 

36  7  1 

37  4  1 

38  ‐  ‐ 

39  3  1 
 

Table 14.6: Capping Values Used on Assays per Domain – Ag (gpt) 

Zones 
Capping Value 

(Ag gpt) 
Number of 

Assays Capped 

20  80  12 

21  7  2 

22  7  2 
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Zones 
Capping Value 

(Ag gpt) 
Number of 

Assays Capped 

23  40  2 

25  4  1 

26  50  4 

27  20  5 

28  7  2 

30  6  2 

31  ‐  ‐ 

32  ‐  ‐ 

33  ‐  ‐ 

34  ‐  ‐ 

35  ‐  ‐ 

36  ‐  ‐ 

37  2  3 

38  ‐  ‐ 

39  ‐  ‐ 

14.3.2 Compositing 

The capped raw-assays were composited into regular 2.5 m run length (down-hole) within each domain 

coded in the drill hole database. Each composite was coded using the domain’s code from the 

corresponding domain. Composites measuring less than 1.25 m in length were removed from the 

database (e.g. composites created at the end of a domain). 

14.3.3 Statistics of the Composites 

A statistical analysis was undertaken to describe the characteristics of the composites of Cu and Ag 

grades within each of the mineralization domains, and to assess the need for limiting the influence of very 

high grading assays during interpolation. The statistics of the 2.5 m composites within the mineralized 

domains are summarized in Table 14.7 and Table 14.8 for copper and silver respectively.  

Table 14.7 : Summary Statistics of the 2.5 m Composites inside the Domains – Cu (%) 

Zones 
Number 
of Assays 

Mean 
Standard 
Deviation 

CoV  Max.  Min. 

20  1,327  1.61  1.95  1.21  12.41  0.00 

21  53  0.58  0.70  1.21  2.71  0.00 

22  117  0.20  0.31  1.58  1.52  0.00 

23  164  1.04  1.59  1.53  8.53  0.00 

25  21  0.68  0.81  1.20  3.02  0.01 
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Zones 
Number 
of Assays 

Mean 
Standard 
Deviation 

CoV  Max.  Min. 

26  171  1.13  1.55  1.38  9.63  0.00 

27  141  0.55  0.82  1.50  4.13  0.00 

28  95  0.30  0.58  1.95  4.00  0.00 

30  45  0.15  0.35  2.32  1.89  0.00 

31  18  0.09  0.35  3.71  1.52  0.00 

32  42  0.17  0.22  1.32  0.71  0.00 

33  4  0.27  0.21  0.77  0.57  0.02 

34  27  0.10  0.16  1.60  0.67  0.00 

35  2  0.84  0.83  0.99  1.68  0.01 

36  16  0.42  0.93  2.21  3.33  0.00 

37  5  0.32  0.60  1.89  1.51  0.00 

38  9  0.11  0.14  1.28  0.31  0.01 

39  10  0.94  0.81  0.86  2.60  0.00 
 

Table 14.8: Summary Statistics of the 2.5 m Composites inside the Domains – Ag (gpt) 

Zones 
Number 
of Assays 

Mean 
Standard 
Deviation 

CoV  Max.  Min. 

20  959  3.61  5.50  1.52  50.83  0.15 

21  46  1.16  1.29  1.11  5.90  0.31 

22  111  1.13  3.96  3.51  42.13  0.15 

23  143  2.11  3.38  1.60  23.82  0.15 

25  15  1.37  0.95  0.70  3.71  0.50 

26  125  3.88  6.70  1.73  38.48  0.18 

27  125  2.15  2.57  1.20  14.49  0.15 

28  82  1.05  0.94  0.89  4.80  0.15 

30  45  0.75  0.67  0.90  3.27  0.15 

31  18  0.54  0.49  0.91  2.50  0.16 

32  40  0.88  0.79  0.90  3.50  0.15 

33  2  1.87  0.51  0.27  2.38  1.36 

34  27  0.74  0.50  0.67  2.40  0.15 

35  2  2.75  1.75  0.64  4.50  1.00 

36  15  0.79  0.78  0.99  3.01  0.15 

37  5  0.69  0.39  0.57  1.44  0.39 

38  8  0.66  0.31  0.47  1.04  0.22 

39  1  0.50  ‐  ‐  0.50  0.50 
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14.4 Bulk Density Data 

In the second half of 2013, 1,100 specific gravity measurements were taken from core samples, as 

described in Section 11.4. A review of the relationship between these density results and the copper 

content per lithology was undertaken by Dr. Julian Barnes (Barnes, 2013). Barnes suggested regression 

formulas for the three main lithologies are presented in Table 14.9. It is noteworthy that the grouped flow-

tops category (“All flow-tops”) was chosen to be on par with the 3D geological model. 

Table 14.9: Regression Formulas as Suggested by Barnes (2013) 

Lithology 
Rock 
Type 

Regression Equation 

All Flow‐Tops  40  2.77 + ((0.0123 x Cu%) ‐ 0.0143) 

Dike  15  2.66 + ((0.019 x Cu%) ‐ 0.0075) 

Ophitic Basalt  41  2.71 + ((0.0212 x Cu%) ‐ 0.0299) 

With this in hand, GMSI opted to implement density in the block model in a two-step manner. First, the 

block model was coded with the relevant lithological solids (flow-top, dike, and background basalt) and 

then each of these blocks were given a density value based on regressions presented in Table 14.9. This 

step was done after all steps relating to copper interpolation, including grade estimation validation. 

Secondly, an interpolation profile was set up to estimate densities in the vicinity of the 1,100 density 

measurements. Considering that these values are closer to real densities than those estimated by 

regression, they will overwrite those estimated from copper grade. Table 14.10 summarizes the 

parameters used to interpolate density around the specific gravity measurements. Each density sample 

could only interpolate inside blocks with matching rock types.  

Table 14.10: Density Interpolation Parameters 

Calculation Method  Inverse Distance Cube 

Point‐Area Workspace  Density / Dens_10Jan2014 

Search Ellipse  50 m x 50 m x 50 m 

Target Rock Codes  15, 40, 41 

Minimum Number of Samples  1 

Maximum Number of Samples  12 

Limit of samples per hole  3 

A summary of basic statistics of density values for all domains is displayed in Table 14.11. All overburden 

material was set to a unique density value of 2.35 g/cm3. Table 14.12 presents densities of other 

materials outside of mineralized domains and search ellipse range (50 m) connected to specific gravity 

measurements. 
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Table 14.11: Basic Statistics of Block Model Density 

Block 
Model 
Code 

Number 
of Blocks 

Density 

Minimum 
(g/cm3) 

Maximum
(g/cm3) 

Average 
(g/cm3) 

20  138,782  2.52  3.04  2.76 

21  6,359  2.60  2.94  2.75 

22  12,649  2.60  2.79  2.73 

23  17,860  2.62  2.93  2.73 

25  2,675  2.65  2.80  2.75 

26  29,633  2.65  2.99  2.76 

27  19,102  2.56  2.91  2.76 

28  10,560  2.65  2.81  2.75 

30  6,595  2.74  2.78  2.75 

31  2,599  2.74  2.77  2.74 

32  2,783  2.61  2.76  2.71 

33  1,513  2.66  2.76  2.75 

34  1,590  2.57  2.78  2.71 

35  94  2.74  2.78  2.75 

36  667  2.72  2.85  2.77 

37  250  2.59  2.77  2.73 

38  1,772  2.65  2.75  2.72 

39  5,076  2.74  2.80  2.76 

All Domains 
(20 to 39) 

260,559  2.52  3.04  2.75 

 

Table 14.12: Density of Blocks outside Mineralized Domains 

Rock 
Type 

Lithology 
Density 
(g/cm3) 

2  Overburden  2.35 

15  Dike  2.65 

40  Flow‐Tops  2.76 

41  Ophitic Basalt (Host Rock)  2.74 

14.5 Variography 

Grade variography was generated in preparation for the estimation of copper and silver grades with the 

Ordinary Kriging method. The variography was based on the 2.5 m down-hole composite data included in 

the major zone (#20). The other minor domains were composed of too few composites to generate 
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acceptable individual variogram models. The geostatistical software Sage 2001® was used to perform the 

analysis. 

A series of correlograms was generated from the capped copper grades every 30 degrees azimuth and at 

15 degrees dip increments. The optimal anisotropy directions were determined through regression by 

Sage 2001®. The minimum number of composite pairs required for variography was 100. The 

variography model included a nugget effect and two spherical structures. 

The resulting variogram model is presented in Table 14.13. The same variogram model is used for Cu 

and Ag grades, and for all the domains. The rotation angles around axes ZYZ follows the GEMS® 

convention and are based on the orientation of the block model. The orientation results were brought into 

GEMS® for visualization to confirm the appropriateness of the rotation axes with the orientation of the 

mineralization domains. 

Table 14.13: Variogram Models for Cu and Ag Capped Composites 

Element  Nugget 

Ranges of Influence (m)  Rotation 

1st Structure  2nd Structure 
Z  X  Z 

X  Y  Z  Sill  X  Y  Z  Sill 

Cu  0.381  28.5  20.8  6.2  0.489  211.7 118.2 45.9  0.13  0  ‐45  90 

Ag  0.377  24.3  6.2  7.4  0.562  135.3 144.6 103.0  0.061  0  45  0 
 

As discussed in a memo sent to HCC in October 2013 (GMSI, 2013), several tests were made with 

different nugget effects to assess the variability of resources. It was found that the nugget effect does not 

have a significant influence for global resources. A difference of less 1% was calculated between the 

estimations made. However, shifting from a low to a high nugget effect will definitely locally change 

copper and silver grades. Given the final interpolation method chosen (Section 14.7 – Interpolation 

Methodology) nugget effects will not be used in the final grade interpolation, but they are still useful in 

defining and/or refining search ellipses.  

14.6 Block Modelling 

A block model was constructed for the 543S deposit. The block model covers an area large enough to 

manage pit optimizations, associated pit slopes and possible underground developments. The block 

model was set in the GEMS® 6.4.1 database. 

The drilling pattern (30 m x 30 m, and locally 15 m x 30 m) additionally with the mine planning 
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considerations guided the choice of block dimension. The block model parameters for 543S are 

summarized in Table 14.14. 

Table 14.14: Block Model Parameters for 543S Deposit 

Block Model Name  Orientation  Origin 
Number of  

Columns, Rows, Levels
Block Size 

(m) 
Rotation1

543S_BM4 

East  410,935   370  2.5 

4 North  5,245,160  240  2.5 

Elevation  425   182  2.5 
1 For a positive value, the direction of rotation is counterclockwise around the elevation axis 

The rock type model, or domain coding, relied on the multiple wireframe constraints presented in 

Section 14.2. Table 14.15 describes the coding and the associated domains developed from the different 

wireframes and used in the block model. Densities associated with these domains are presented in 

Table 14.11. 

Table 14.15: Rock Codes Used in the Rock Type Model 

Rock Description 
Block Model 

Codes 

Air  999 

Overburden  2 

Main Ore Zone #20  20 

Ore Zone #21  21 

Ore Zone #22  22 

Ore Zone #23  23 

Ore Zone #25  25 

Ore Zone #26  26 

Ore Zone #27  27 

Ore Zone #28  28 

Ore Zone #30  30 

Ore Zone #31  31 

Ore Zone #32  32 

Ore Zone #33  33 

Ore Zone #34  34 

Ore Zone #35  35 

Ore Zone #36  36 

Ore Zone #37  37 

Ore Zone #38  38 

Ore Zone #39  39 
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Additionally, a series of attributes needed during the block modelling development were incorporated into 

the block model project. Table 14.16 presents the list of attributes found in the block model project 

543S_BM4 in the Standard folder. 

Table 14.16: List of Final Attributes Found in the Block Model 543S_BM4 

Folder Name  Model Name Description 

Standard  Rock Type  Domain coding 

DENS_LEST  Specific Gravity 

15‐CU ID3  Inverse Distance Cube Cu (%) 

15‐AG ID3  Inverse Distance Cube Ag (gpt) 

15‐CuEq ID3  Copper Equivalent1 

15‐Pass  Interpolation Pass (Copper) 

15‐AG Pass  Interpolation Pass (Silver) 
(1) Copper equivalent grade calculations are presented in Section 14.7 

14.7 Grade Estimation Methodology 

Several interpolation methods were tested within the 543S deposit, with relatively similar results both in 

grade and tonnage, except for the Indicator Kriging method which yielded notably lower copper content. 

The following calculation methods were assessed: Ordinary Kriging (OK), Indicator Kriging, Inverse 

Distance Power 12 (ID12), Inverse Distance Square (ID2) and Inverse Distance Cube (ID3). The ID12 

method was discarded given that it is very close to a nearest neighbor interpolation, which gives too much 

influence on samples near the interpolated block and very little to samples farther. This technique may 

give grades similar to a polygonal method. As stated above, the Indicator Kriging method was also 

discarded due to a difference of approximately 11% and 16% in tonnage with the ID3 and OK method 

respectively. The other tested techniques were all judged adequate for the deposit and no significant 

discrepancies between the methods were noted. 

Subsequent to discussions with HCC, the Inverse Distance Cube interpolation method was used for the 

grade interpolation of Cu and Ag composites. This method is judged adequate given that the coefficients 

of variation of copper composites of the Main Zone are moderate (1.21 for Zone 20). Geovia® GEMS 

6.4.1 software was used for the estimation. 

Note that the mineralized domains were considered as hard boundaries through each interpolation step. 

A block being interpolated used only composites from within its corresponding domain. 

The sample search approach used to estimate the blocks is summarized below: 



Highland Copper Company  NI 43-101 Technical Report 
  543S Copper Project 
 

Section 14 October, 2014 Page 14-17 

 First Pass: A minimum of 5 and maximum of 12 composites within the search ellipse ranges. 

A maximum of two composites per hole could be used for any block estimate. 

 Second Pass: A minimum of 3 and maximum of 12 composites within the search ellipse ranges. 

A maximum of two composites per hole could be used for any block estimate. Only blocks which 

were not estimated during the first pass could be estimated during the second pass. 

 Third Pass: A minimum of one and maximum of 12 composites within the search ellipse ranges. A 

maximum of two composites per hole could be used for any block estimate. Only blocks which 

were not estimated during the first and second pass could be estimated during the third pass. 

For the first, second and third passes, restrictions on the search ellipse ranges were applied on 

composites of very high grade to limit their influence. This measure is judged to be prudent since the 

continuity of the higher grade values within the domains is still to be confirmed. This limit, or high grade 

threshold, ensures that those composites of higher grade are only selected within the ranges of the half 

search ellipse before being used for the interpolation estimation. The high grade thresholds were chosen 

based on the statistical analysis of the 2.5 m composites presented in Section 14.3.3. 

It is important to note that since the standard search ellipses are very narrow in thickness (range Z), the 

range Z for the half search ellipse was kept constant instead of being cut in half. 

The various profiles of interpolation and search ellipses for Cu and Ag composites utilized in the 

estimation of the resources of the 543S deposit are tabulated in Table 14.17 , Table 14.18 and 

Table 14.19. The high grade thresholds affecting the ranges of the search ellipsoid are presented by 

domains in Table 14.20 for Cu and Ag composites. 

GMSI calculated a Copper Equivalent grade for each blocks using copper and silver grades. The 

parameters presented in Table 14.21 result in the following formula integrated in the Block Model: 

.ݍܧ ݑܥ ൌ %ݑܥ ൅ ቆ݃ܣ
݃
ݐ

ൈ 20
$

ݖ݋
 ൈ 80% ൈ 90%ቇ ൊ ቆ22.0462

ݏܾ݈
10݇݃

ൈ 3
$

ݏܾ݈
 ൈ 31.1035

݃
ݖ݋

 ൈ 90% ൈ  96.5%ቇ  

Table 14.17: Interpolation Profile Settings Used for the Final Estimations of Resources – Inverse 
Distance Cube – Cu & Ag 

Profile 
Name 

Element 
Pass 
# 

Composites 
Point Area Name 

Grade 
Field 

Rock Code 
Target Min  Max Max per Hole 

ID3_P1  Cu  1  5  12  2  6V13_Cmp2_5m2_Ore  Cu_Cap  20 to 39 

ID3_P2  Cu  2  3  12  2  6V13_Cmp2_5m2_Ore  Cu_Cap  20 to 39 

ID3_P3  Cu  3  1  12  2  6V13_Cmp2_5m2_Ore  Cu_Cap  20 to 39 

AG_ID_P1  Ag  1  5  12  2  6V13_Cmp2_5m2_Ore  Ag_Cap  20 to 39 

AG_ID_P2  Ag  2  3  12  2  6V13_Cmp2_5m2_Ore  Ag_Cap  20 to 39 

AG_ID_P3  Ag  3  1  12  2  6V13_Cmp2_5m2_Ore  Ag_Cap  20 to 39 
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Table 14.18: Sample Search Ellipsoid Settings Used in the Final Estimations of Resources – Cu 

Ellipse 
Profile 
Name 

Interpolation 
Pass 

Rotation 
Anisotropy Range 

(m) 
High Grade 
Threshold 

High Grade 
Range (m) 

Z  Y  Z  X  Y  Z  X  Y  Z 

##CU_P1  1 

0  ‐45  90 

20  20  5 
Variable 

(see Table 14.20) 

10  10  5 

##CU_P2  2  40  40  5  20  20  5 

##CU_P3  3  80  80  20  40  40  20 

CU_P1_0  1  20  20  5 

None  ‐  ‐  ‐ CU_P2_0  2  40  40  5 

CU_P3_0  3  80  80  20 

Table 14.19: Sample Search Ellipsoid Settings Used in the Final Estimations of Resources – Ag 

Ellipse 
Profile 
Name 

Interpolation 
Pass 

Rotation 
Anisotropy Range 

(m) 
High Grade 
Threshold 

High Grade 
Range (m) 

Z  Y  Z  X  Y  Z  X  Y  Z 

##AG_P1  1 

0  ‐45  90

20  20  5 
Variable 

(see Table 14.20) 

10  10  5 

##AG_P2  2  40  40  5  20  20  5 

##AG_P3  3  80  80  20  40  40  20 

AG_P1_0  1  20  20  5 

None  ‐  ‐  ‐ AG_P2_0  2  40  40  5 

AG_P3_0  3  80  80  20 

Table 14.20: High Grade Thresholds Used in Each Domain to Limit the Search Ellipsoid Ranges – 
Cu (%) and Ag (g/t) 

Rock Codes 
High Grade Threshold 

Cu (%)  Ag (g/t) 

20  11.5  50 

21  2.5  5.5 

22  1.5  5 

23  6  ‐ 

25  2.5  ‐ 

26  6  35 

27  ‐  ‐ 

28  3  ‐ 

30  ‐  ‐ 

31  ‐  1 

32  ‐  ‐ 

33  ‐  ‐ 

34  ‐  ‐ 

35  ‐  ‐ 

36  ‐  1.2 

37  ‐  ‐ 

38  ‐  ‐ 

39  ‐   
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Table 14.21: Parameters Used in the Definition of Copper Equivalent Grades 

Parameter  Copper  Silver 

Metal Price  3 $/lb  20 $/oz 

Recovery  90%  80% 

Payable Rate  96.50%  90% 

14.8 Classification and Resource Reporting 

The CIM Definition Standards on Mineral Resources and Mineral Reserves, prepared by the CIM 

Standing Committee on Resource Definitions and adopted by the CIM council on November 27, 2010, 

provide standards for the classification of Mineral Resources and Mineral Reserve estimates into various 

categories. The category to which a resource or reserve estimate is assigned depends on the level of 

confidence in the geological information available on the mineral deposit, the quality and quantity of data 

available, the level of detail of the technical and economic information which has been generated about 

the deposit and the interpretation of that data and information. Under CIM Definition Standards:  

An “Inferred Mineral Resource” is that part of a Mineral Resource for which quantity and grade or quality 

can be estimated on the basis of geological evidence and limited sampling and reasonably assumed, but 

not verified, geological or grade continuity. The estimate is based on limited information and sampling 

gathered through appropriate techniques from locations such as outcrops, trenches, pits, workings and 

drill holes.  

An “Indicated Mineral Resource” is that part of a Mineral Resource for which quantity, grade or quality, 

densities, shape and physical characteristics can be estimated with a level of confidence sufficient to 

allow appropriate application of technical and economic parameters, to support mine planning and 

evaluation of the economic viability of the deposit. The estimate is based on detailed and reliable 

exploration and testing information gathered through appropriate techniques from locations such as 

outcrops, trenches, pits, workings and drill holes that are spaced closely enough for geological and grade 

continuity to be reasonably assumed.  

A ‘Measured Mineral Resource’ is that part of a Mineral Resource for which quantity, grade or quality, 

densities, shape, and physical characteristics are so well established that they can be estimated with 

confidence sufficient to allow the appropriate application of technical and economic parameters, to 

support production planning and evaluation of the economic viability of the deposit. The estimate is based 

on detailed and reliable exploration, sampling and testing information gathered through appropriate 

techniques from locations such as outcrops, trenches, pits, workings and drill holes that are spaced 

closely enough to confirm both geological and grade continuity.  
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In addition, the classification of interpolated blocks is undertaken by considering the following criteria:  

 Quality and reliability of drilling and sampling data. 

 Distance between sample points (drilling density). 

 Confidence in the geological interpretation. 

 Continuity of the geologic structures and the continuity of the grade within these structures. 

 Variogram models and their related ranges (first and second structures). 

 Statistics of the data population. 

 Quality of assay data. 

The resources were classified according to the above mentioned criteria which also directed the choice of 

the search parameters for each interpolation pass during the block estimation. 

Indicated resources are limited to the blocks interpolated in the first and second estimation 

passes.  

Inferred resources are the blocks estimated from the third estimation pass. 

Figure 14.6 shows how the resources categories are distributed in the deposit for the Inverse Distance 

Cube interpolation method. Indicated resources are spatially limited to areas of higher drilling density, 

whereas inferred resources are mostly limited to the extremities of wireframes and/or to areas of low 

density drilling. Indicated and inferred resources account for 71% and 29% respectively of all estimated 

blocks in the three interpolation passes. 
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14.9.2 Model Validation Using Different Interpolation Methods 

The validation of the block model was also done using 1) the indicator kriging and 2) the ordinary kriging 

interpolations to compare with the inverse distance cube estimate. The same set of composites, search 

ellipses, and settings were used for the different interpolations and only the estimation method differed. 

Table 14.22 presents the models that served for the validation process described above. 

Table 14.22: List of Models Used for Validation of the Block Model 543S_BM4 

Model Name  Element 
Interpolation 

Method 
Number of 

Interpolation Passes 
Data 
Source 

Description 

7‐IND CU  Cu (%) 
Indicator 
Kriging 

Three passes  All holes  Cu (%) estimation 

7‐IND AG  Ag (gpt) 
Indicator 
Kriging 

Three passes  All holes 
Ag (gpt) 

estimation 

7‐Pass  ‐  ‐  ‐  ‐ 
Interpolation pass 

indicator 

12‐CU OK New NE 
0.381 

Cu (%) 
Ordinary 
Kriging 

Three passes  All holes  Cu (%) estimation 

12‐AG OK New NE  Ag (gpt) 
Ordinary 
Kriging 

Three passes  All holes 
Ag (gpt) 

estimation 

12‐Pass  ‐  ‐  ‐  All holes 
Interpolation pass 

indicator 

The results of the different validation estimations were found to be reasonably comparable. An example 

comparing the Cu % grade distribution estimated using the different interpolation methodologies is 

presented in Figure 14.7. 




