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Figure 11.1: Drill collar marker 
 

 
 
 
Figure 11.2: Historic shaft backfilled by NSDNR  
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11.2.2 Drill Core Check Sampling Program  

 
As noted above, Mercator collected 22 quarter-core check samples of archived drill core from 
the 2010 and 2011 drilling campaigns and these were submitted to SGS for gold analysis using 
fire assay fusion-atomic absorption and screen metallics processing techniques. One blind blank 
sample and two certified reference material samples were also submitted for quality control 
purposes. 
      
The Mercator blank sample returned a Au value below the detection limit and this is interpreted 
as indicating that substantive cross contamination of samples did not occur. Results for the CDN-
ME-19 and CDN-GS-6C certified reference materials were 0.640 g/t Au and 6.13 g/t Au, 
respectively, and fall within respective mean ± 2 standard deviations control limits for the 
materials.    
 
Mercator core check sample Au results are compared to original drill program results in Figure 
11.3 and a correlation coefficient of 0.46 applies to the Au data set after removal of an outlier  
sample having an original Au value of 117.5 g/t and a check sample Au result of 0.5 g/t.  
Inspection of the data pairs shows that correlation is best for Au grades below 5 g/t, with 
deterioration of the correlation occurring above that level.  
 
Check sample program results are interpreted as confirming the general mineralized character of 
the core intervals tested, with new data showing a low bias in most cases. Results also indicate 
that gold distribution within drill core at the scale of quarter core subsamples is strongly 
heterogeneous. This is considered a reflection of “nugget-effect” that is a well-documented 
characteristic of gold mineralization on the Goldboro property. A significant contributing factor 
to poor correlation between Au results for the original core samples and check samples is relative 
sample size. Original samples were twice the size of the check samples and therefore had a 
greater opportunity to contain coarse grained gold particles. 
 
Mercator considers results of the January 2013 independent QAQC program to be as expected,  
recognizing that a coarse Au component is present on the property and that metallurgical test 
results have consistently shown drill core sample assays to under-state global gold grades.     

 

11.2.3 Drill Collar Coordinate Checking 

 
Collar coordinates for 17 drill holes completed on the Goldboro property were checked by 
Mercator during the January 2013 site visit.  A Garmin Map 60Cx hand held GPS unit was used  
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Figure 11.3: Mercator check sample results 
 

  
 
 

to collect collar coordinate check values and these were then compared to validated resource 
database collar values.  Excellent correlation exists between the two data sets with respect to  
UTM Easting and Northing values, with the total range in Easting variation being -1.5 m and 
+2.35 m and the total range for Northing being -2.19 m and +4.16 m.  Values in the collar check 
elevation data set range between -6.41 m and +9.67 m of corresponding database collar values 
and, as expected, provide only an order of magnitude check on project database values. The 
differential GPS methods used for drill hole pickup are considered more accurate. Tabulated 
results of the drill collar checking program are presented in Table 11.1 and Mercator is of the 
opinion these results adequately confirm database collar locations.   
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Table 11.1: Mercator drill collar coordinate checking results 

Hole ID 
GPS 

Easting 
(m) 

GPS 
Northing  

(m) 

GPS 
Elevation 

(m) 

Database 
Easting 

(m) 

Database 
Northing 

(m) 

Database 
Elevation 

(m) 

BR08-42 606390 5006360 67.40 606389.91 5006357.54 66.65 

BR08-44 606369 5006352 73.90 606367.03 5006351.97 69.18 

OSK10-12 606486 5006325 65.30 606487.50 5006322.51 67.40 

OSK10-14 606465 5006312 66.00 606464.34 5006309.40 68.25 

OSK10-16 606435 5006314 62.40 606435.88 5006312.83 66.40 

OSK10-19 606412 5006311 65.50 606412.74 5006309.24 66.48 

OSK10-26 606312 5006382 70.10 606311.23 5006381.06 70.12 

OSK10-29 606263 5006374 74.10 606260.65 5006376.19 71.57 

OSK10-32 606212 5006377 76.80 606210.39 5006379.17 73.08 

OSK10-35 606163 5006403 82.10 606161.20 5006404.38 75.58 

OSK10-39 606120 5006401 86.40 606119.93 5006402.55 76.73 

OSK11-01 607452 5006173 58.80 607451.15 5006168.84 59.14 

OSK11-02 607451 5006074 52.30 607449.81 5006073.05 58.71 

OSK11-03 607698 5006130 63.60 607696.22 5006126.65 67.50 

OSK11-04 607695 5006028 66.20 607695.44 5006023.89 65.22 

OSK11-05 607952 5006101 66.90 607950.63 5006098.13 70.60 

OSK11-06 607951 5006019 70.80 607949.13 5006015.58 69.30 
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12 Mineral Processing and Metallurgical Testing 

 

12.1 Introduction 

 
No new metallurgical work was carried out by Orex in the period since reporting of the NI 43-
101 resource estimate by Gervais et al. (2009). However, significant efforts and technical study 
have been devoted to the issue of coarse gold grain size on the Goldboro property and this has in 
part been addressed through completion of metallurgical laboratory studies. Summary 
information pertaining to several historic studies is presented below to provide general context in 
this regard.  
 

12.2 Comments on Historic Metallurgical Assessments      

 
Bourgoin et al. (2004), Puritch et al. (2006) and Gervais et al. (2009) provided NI 43-101 
technical summaries of modern-era metallurgical test programs carried out with respect to the 
Goldboro property. In particular, Horvath (2004), in Bourgoin et al.  (2004) reported extensively 
on the gold grade determination, sample size, analytical methods, and metallurgical processing 
issues that relate specifically to the Goldboro property, and recommended protocols for future 
grade determination and metallurgical studies. Horvath’s work and recommendations formed the 
basis of the metallurgical processing program for drill core carried out in 2005 that was 
discussed previously in this report. Results of the 2005 processing were used in the current 
resource estimate as well as in previous estimates by Puritch et al. (2006), and Gervais et. al 
(2009). In the 2005 program, total extractive metallurgical tests were completed by processing 
entire composited drill core intervals and recovering the total gold from the entire sample 
through a combination of gravity concentration and gravity tails cyanide leach processes. A flow 
sheet for this processing appears in Figure 12.1.  
   
In summary, technical studies have repeatedly documented pervasive presence of a coarse 
grained gold component at Goldboro that precludes precise determination of insitu gold grades 
using sample sizes commonly associated with both resource definition drilling programs and  
routine grade control programs associated with mining programs. The excerpt below is taken 
from Puritch et al. (2006) and summarizes gold grain size and metallurgical recovery issues.   
 
“Metallurgical test work completed on Goldboro mineralized samples during the 1980’s-90’s 
indicated that the Goldboro gold zones contain a significant coarse gold component. The test 
work indicated from 25 to 35% of the gold at Goldboro occurs in freely-liberated grains greater 
than 28 mesh (0.5 mm) in diameter with individual gold grains occurring up to one centimetre in 
diameter. Guys Sampling Theorem provides minimum sample size specifications to obtain  
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Figure 12.1:  2005 Flow sheet for metallurgical core processing 
 

 

representative grade determinations of mineralization based on the diameter of the largest gold 
grains in the sample. For Goldboro zones, the indicated minimum sample size requirements are 
from 10 to 85 kilograms….     ”.  
 
Table 12.1 below compares head grade and total metallurgical balance gold results for 
composited underground muck samples (CRM reference) and underground bulk sample slashes 
(Lakefield Research references). Parent (1990) presents details related to these programs, which  
highlight the relationship between head grade estimates based on small sample sizes and total 
metallurgical gold content for associated bulk samples of mineralized material from the property. 
As noted by Bourgoin et al. (2004) these samples are the largest processed to date and show that 
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metallurgical processing produces a higher gold grade for the samples relative to head grades 
determined using small assay splits.   
 
Table 12.1: Selected historic metallurgical processing results  

Source Study
  

Laboratory *Head Assay 
Method 

Head Assay 
(Au g/t) 

Metallurgical  
Grade (Au g/t) 

Weight 
(kg) 

Au 
Grade 
Ratio 

Parent (1990) CRM 320 AA-FA and 
Metallic Screen 

2.0 3.30 760 1.65 

Parent (1990) Lakefield 
Research 

152 AA-FA 1.96 2.54 6000 1.53 

Parent (1990) Lakefield 
Research 

133 AA-FA 1.27 4.05 5000 3.15 

* AA-FA: Atomic Absorption - Fire Assay 
(Modified after Bourgoin, et al., 2004) 
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13 Mineral Resource Estimate 

 

13.1  General  

 
The definition of mineral resource and associated mineral resource categories used in this report 
are those recognized under National Instrument 43-101 and set out in the Canadian Institute of 
Mining, Metallurgy and Petroleum Standards on Mineral Resources and Reserves Definitions 
and Guidelines (the CIM Standards). Assumptions, metal threshold parameters and deposit 
modeling methodologies associated with the current Goldboro deposit resource estimate are 
discussed below in report sections 13.2 through 13.4. 
 

13.2  Geological Interpretation Used In Resource Estimation 

 
The stratigraphic succession of the Goldboro area is repeated across the axial zone of the Upper 
Seal Harbour anticline, which is an upright, ENE-trending fold that in the immediate property 
area plunges to the east at an inclination of 20° to 30°. Slate unit intervals occurring in the core 
of the anticline are thicker than their laterally equivalent intervals on the north and south fold 
limbs and this indicates substantive influence of flexural slip folding processes. Parent (1989) 
postulated slate unit thicknesses in the fold hinge areas to be as much as 2.8 times greater than in 
the fold limbs.  
 
The axial trace and apex of the Upper Seal Harbour anticline is cut by several steeply dipping 
NW and E trending brittle faults and these have the effect of locally disrupting continuity of 
individual mineralized quartz-slate belts. The E-trending New Belt Fault is an example of a 
structure that produces such dislocation and passes from the south limb of the anticline to the 
north limb. Gold bearing belts intersected by the faults commonly show brecciation and brittle 
shearing of quartz and slate lithologies, with distribution of comminuted material along the fault 
plane. Sedimentary sequences differ across this fault and in previous property reporting have 
been separately referred to as the South and North limbs (Roy, 1998).  
 
With respect to the digital geological model developed for the resource area by Mercator, the 
tightly appressed, upright, east plunging, and symmetrical aspects of the Upper Seal Harbour 
anticline were consistently respected during section-based wire framing of the multiple 
mineralized belts present. Similarly, modeling of the New Belt Fault considered all available 
information that could be used to identify the fault location on successive drilling sections and 
this was wireframed to create the fault solid.  
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13.3  Methodology of Resource Estimation 

 

13.3.1 Overview of Estimation Procedure 

 
The estimate is based on validated results of 272 surface drill holes and 119 underground drill 
holes, for a total of 66,743 m of diamond drilling. Modeling was performed using GEOVIA 
Surpac® 6.7.2.2 modeling software with gold grades estimated for Inferred and Indicated 
category resources using inverse distance squared (ID2) interpolation methodology and capped 
1.0 meter down hole assay composites. Measured category blocks are restricted to a 
Metallurgical Bulk Composite digital solid within which grade was interpolated using Nearest 
Neighbour methodology.  Block size was 5m (x) by 5m (y) by 5m (z) with two units of standard 
sub-blocking allowed for a minimum block size of 1.25m (x) by 1.25m (y) by 1.25m (z). The 
drilling-defined deposit was divided into three spatial domains for modeling purposes, these 
being (1) the Boston Richardson Zone, (2) the West Goldbrook Zone and (3) the East Goldbrook 
Zone.    
 
Sectional interpretations correlating folded “belts” of argillite and quartz veining supporting a 
minimum gold grade of 0.20 g/t were first defined and then digitally wireframed to create three-
dimensional solid model domains. A total of 15 belt domains were created for the Boston 
Richardson Zone, 8 belt domains for the West Goldbrook Zone, and 7 belt domains for the East 
Goldbrook Zone. All mineralized belt domains are centered on the hinge area of the Upper Seal 
Harbour Anticline, which plunges 20 to 30° to the east over a strike length of 1500 m in the 
deposit area. Belts have been defined to depths of up to 400 m below surface and vary in average 
thickness from a few meters or less in fold limb areas to tens of meters in hinge zone saddles. A 
digital terrain model of the top of bedrock surface was also developed to constrain the model, 
along with digital solid models for underground workings and an east trending fault zone that 
intersects the Boston Richardson Zone belts.  
 
Grade interpolation for Inferred and Indicated resources was constrained within the various belt 
domain wireframes using two interpolation passes, the first utilizing 55 m major and semi-major 
axes and a 13.75 m minor axis, with contributing assay composites capped at 120 g/t, and a 
second pass utilizing 110 m major and semi-major axes and a 15.75 m minor axis, with 
contributing gold assay composites capped at 80 g/t. Multiple search ellipsoid orientations were 
applied in each pass to accommodate local variations in mineralization trends. These generally 
conform in strike to the east-west trend of the regional anticline’s axial surface, have 60° - 70° 
dip orientations that match anticline limbs, and show major axis east plunges of 25° - 30°. For 
the first interpolation pass, block grades are based on contributing 1 meter down-hole assay 
composites constrained to a minimum of 5 and a maximum of 9, with no more than 3 composites 
from a single drill hole. For the second interpolation pass, interpolated block grades are based on 
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contributing 1 meter down-hole assay composites constrained to a minimum of 1 and a 
maximum of 9, with no more than 3 composites from a single drill hole. The interpolation 
methodology for the second pass was also applied to the fault zone solid intersecting the Boston 
Richardson Zone. A density value of 2.70 g/cm³ was applied to all resource blocks. Density and 
gold attributes for all resource blocks intersecting underground development and stoping solid 
models were defaulted to null values. 
 
A solid model wireframe within the Boston Richardson Zone was developed to define an area of 
influence for 23 HQ surface drill holes completed in 2005 that were used in bulk composite 
metallurgical tests for belts historically identified as the Boston Richardson, New Belt 1, New 
Belt 2 and New Belt 3. These occur on the anticline’s south limb and in the hinge zone. This 
“Metallurgical Bulk Composite” solid extends 150 m along strike and 90 m down dip and has an 
average width of 5m on the fold limb and 35 m in the hinge zone. Model blocks intersecting this 
solid were assigned gold grade values using Nearest Neighbor interpolation methods and only 
metallurgical bulk composite assay results for the 23 HQ drill holes from 2005 were applied.  
 
Measured resources are defined as all interpolated blocks within the Metallurgical Bulk 
Composite solid. Indicated resources are defined as all other interpolated blocks with at least 7 
contributing assay composites having a maximum average distance of 50 m from the block 
centroid. Inferred resources are defined as all remaining interpolated blocks that occur within the 
various belt model solids. 
 

13.3.2 Data Validation 

 
The estimate is based on validated results of 272 surface drill holes and 119 underground drill 
holes, for a total of 66,743 m of diamond drilling. A total of 32,954 core samples have been 
compiled, with an additional 57 bulk sample composites from the 2005 HQ drill program used 
for metallurgical analysis. 
 
The drill hole database developed for the 2013 mineral resource estimate was retained and not 
modified for the 2017 mineral resource estimate. Drill hole results were those original entries 
received between spring of 2012 to winter of 2013 by Mercator from Orex in both Microsoft 
Access and text file format and were subsequently compiled and imported into Gemcom Surpac 
® Version 6.3.1. This dataset was supplemented with a data compilation and verification 
program performed by Mercator staff to acquire missing information and correct errors in the 
received data. Validation checks on overlapping intervals, inconsistent drill hole identifiers, 
improper lithological assignment, unreasonable assay value assignment, and missing interval 
data were performed. Checking of database analytical entries was also carried out against 
laboratory records supplied by Orex. 
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13.3.3 Data Domains and Solid Modelling 

 

13.3.3.1  Top of Bedrock Surface 
 
A digital terrain model (DTM) was developed for the top of bedrock surface for the September 
15, 2009 resource estimate and was provided to Mercator by Orex staff. The surface was 
validated against historic drilling results and was updated for drilling results subsequent to the 
2009 resource estimate. The top of bedrock surface functioned as the top surface constraint in 
block grade interpolation (Figure 13.1).  
 
Figure 13.1:  Isometric North West of the Top of Bedrock Surface DTM 

 
 

13.3.3.2  Domain Modeling 
 
The Goldboro deposit consists entirely of altered greywackes (sandstones-arenite) and slates 
(shale-argillite) of the Goldenville Group. The stratigraphic sedimentary sequences of the 
Goldboro deposit are affected by the Upper Seal Harbour anticline, an upright tight fold that 
plunges 10° to 30° towards the east, with argillite units structurally thickened in the apex of the 
anticline. Gold mineralization predominantly occurs as auriferous arsenopyrite and native gold 
within or along the contacts of sulphide-bearing quartz veins hosted in sulphide-rich argillites, 
collectively identified as “belts”. 
 
Sectional interpretations correlating the folded belts at a minimum grade of 0.20 g/t over 5 down 
hole meters were first defined and then digitally wireframed to create three-dimensional solid 
model domains. Wireframes were extended up to 75 m down dip and along strike from a drill 
hole intercept or were limited half the distance to a constraining drill hole if the minimum grade 
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criteria was not met. A total of 15 belt domains were created for the Boston Richardson Zone 
(Figure 13.2), 8 belt domains for the East Goldbrook Zone (Figure 13.3), and 7 belt domains for 
the West Goldbrook Zone (13.4). All mineralized belt domains are centered on the hinge area of 
the Upper Seal Harbour Anticline over a strike length of 1500 m in the deposit area (13.5). Belts 
have been defined to depths of up to 400 m below surface and vary in average thickness from a 
few meters or less in fold limb areas to tens of meters in hinge zone saddles.  
 
Figure 13.2: Isometric Northeast View of the Boston Richardson Zone Belt Solids Models 

 
 
 
Figure 13.3: Isometric Northeast View of the East Goldbrook Zone Belt Solid Models 
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Figure 13.4:  Isometric Northeast View of the West Goldbrook Zone Belt Solid Models 

 
 
 
 
Figure 13.5:  Isometric Southeast View of the Goldboro Belt Solid Models 
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13.3.3.3  New Belt Fault 
 
The New Belt Fault is a steep east trending fault that cuts the axial trace and apex of the Upper 
Seal Harbour Anticline at the Boston Richardson Zone of the Goldboro deposit. Current drilling 
defines the fault zone 325 m along strike, 300 m in vertical depth, and an average thickness of 5 
– 10 m (Figure 13.6). Gold mineralization is shown to be discontinuous across the fault and the 
fault zone itself commonly shows weak to no gold mineralization. A three dimensional solid 
model was wire-framed from sectional interpretations of the New Belt Fault. Drill hole 
intersections defining the fault zone were composited independently and were used to interpolate 
gold grades for intersecting blocks. 
 
Figure 13.6:  Isometric Northeast View of the New Belt Fault 

 
 

13.3.3.4  Underground Workings Model 
 
Underground exploration within the limits of the current resource estimate includes the historic 
Boston Richardson shaft and stope developed in the early 1900s and a decline with two levels of 
development in the late 1980s. Orex staff provided Mercator with three-dimensional solid 
models of the underground development used in the September 15, 2009 resource estimate, 
which were subsequently validated against the drill hole data base and historical records of 
mined tonnes. The Boston Richardson shaft and stope proved to be acceptable models, whereas 
the decline and the two associated levels were adjusted up 3 m in vertical elevation to better 
correspond with underground drill hole collars. Resource blocks intersecting the underground 
solid model (13.7) were set to default values for all attributes after block grade interpolation. 
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Figure 13.7: Isometric Northeast View of the Underground Workings Solid Models 

 
 

13.3.3.5  Metallurgical Bulk Composite Solid Model 
 
The September 15, 2009 resource estimate developed a metallurgical composites solid model 
that functioned as a constraining area of influence for 21 metallurgical composites from the 2005 
drill program. The selected 21 metallurgical composites are assessed as continuously sampling 
the same lithological and mineralized domain, previously defined as the 1-2-3 south limb belts, 
and are subset from the 57 total metallurgical composites analyzed. The peripheral limits of the 
solid model was developed using a 33 m major and 22 m semi major axes. Intersected blocks 
were interpolated with the metallurgical composite results and assigned to the measured 
category.  
 
For the current resource estimate a similar solid model was developed. With consideration of the 
limits of the metallurgical composite solid model from the September 15, 2009 resource 
estimate, Mercator developed a new model reflecting the current geological interpretation 
(Figure 13.8). The peripheral limits of the new solid model were projected half the distance 
along strike and dip to the nearest intercept that was no longer viewed representative of the area 
tested by the metallurgical composite results. This “Metallurgical Bulk Composite” solid extends 
150 m along strike and 90 m down dip and has an average width of 5 m on the fold limb and 35 
m in the hinge zone.  
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Figure 13.8: Isometric Southeast View of the Metallurgical Bulk Composite Solid Model 

 
 

13.3.4 Drill Core Assay Composites and Statistics 

 
The Goldboro deposit drill core assay data set contains 32,954 core sample records that were 
subject to a wide range of sampling and analytical methods over the history of the deposit. 
Historical sampling widths vary from a few centimetres, reflecting the width of an individual 
vein, to tens of meters, reflecting the width of a mineralized belt. In particular, the 1988 and 
1989 drill programs used sample widths that average 1.5 to 12.5 m in width in an attempt to 
reduce the coarse grained gold nugget effect. Drilling results from the 2010 and 2011 drill 
programs are significantly more consistent with industry standards, with the majority of sample 
widths being between 1.0 and 1.5 m.   
 
Core assay sample lengths were analysed for all samples occurring within the modelled belt 
domains. Sample lengths range from a minimuim of 0.01 m to a maximum of 16.08 m with an 
average length of 1.09 m. Approximately 70 percent of samples occur under 1.0 m in length and 
90 percent of samples ocuur under 1.50 m (Figure 13.9)  
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Figure 13.9: Histogram of Core Sample Lengths within the Belt Domains 

 
 
 
Based on these results, down hole assay composites at 1.0 m support were developed for gold. 
Compositing was lithologically constrained to the drill hole intervals intersecting the solid 
modeled belt domains. Down hole assay composites were diluted with 0 g/t gold grade values in 
areas where assay core samples are present but not continous over the full length of the 1.0 m 
composite support length. No downhole assay composites were routinely created for intervals 
with no core assay sampling. The down hole assay composite data set was modified locally to 
include composites of 0 g/t grade for select intervals having discontinuous sampling that were  
assessed as being non-representative for the full mineralized solid intersection interval in 
locations that were not adjacent to  drill hole intersections having continuous assay core samples 
through the mineralized solid intersection. Descriptive statistics were calculated for the global 
composite population and are presented in Table 13.1. Drill hole intersections for the New Belt 
Fault domain were composited independently at the 1.0 m down hole support length. 
 
Table 13.1: Descriptive Statistics of Goldboro Belt Domain 1.0 Meter Gold Composites  
Parameter Gold 
Mean Grade 2.02 g/t 
Maximum Grade 876 g/t 
Minimum Grade 0 g/t 
Variance 169.87 
Standard Deviation 13.03 
Coefficient of Variation 6.44 
Number of Composites 10507 

 
The assay compositing procedure used in the 2013 resource estimate differed from that described 
above in that non-contuinuously sampled `drill core intervals with isolated sample lengths less 
than 1.0 m were assigned the length-weighted average of all assay values occurring within the 
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2013 1.0 m composite intervals. The 2013 approach did not provide length-weighted addition, if 
required, of dilution at 0 g/t gold grade to fill the full 1.0 m composite length. The 2017 protocol 
had the effect of proportionately decreasing any 1.0 m assay composite grades where 0 g/t gold 
grade dilution had not occurred in 2013. Intervals of non-continuous sampling within model 
solids were flagged to allow identification during resource category assignment.     
 
Distribution histograms, cumulative frequency plots and probability plots for the 2017 1.0 m 
composites are included in Appendix 2. The log normal frequency histogram shows a 
multimodal grade distribution for the 1.0 m down hole composites and a natural break in the 
global grade population at 80 g/t (Figure 13.10). These trends are unchanged from 2013.  
 
The 21 metallurgical composite samples intersecting the Metallurgical Bulk Composite solid 
model were also composited down hole at 1.0 m support length.  
 
Figure 13.10:  Log Histogram of 1.0 m Down Hole Composites. 

    

13.3.5 High Grade Capping Of Assay Composite Values 

 
Two high-grade capping factors were applied to the 1.0 m down hole composites; a cap of 80 g/t 
was determined through analysis of the entire composite data set and a cap of 120 g/t was 
determined through analysis of all composites greater than 10 g/t. The 80 g/t value is the 99.8th 
percentile value of the down hole assay composites and the 120 g/t cap value is the 95th 
percentile of the down hole assay composites greater than 10 g/t. Implementation of two caps 
respects the multimodal nature of the grade distribution and was subsequently controlled through 
application of restrictive ranges during grade interpolation. Descriptive statistics were calculated 
for the global capped composite populations and are presented in Table 13.2. 
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Table 13.2: Goldboro: Descriptive Statistics of 1.0 Meter Capped Gold Composites  
Parameter Gold 80 g/t Cap Gold 120 g/t Cap 
Mean Grade 1.76 g/t 1.83 g/t 
Maximum Grade 80 g/t 120 g/t 
Minimum Grade 0 g/t 0 g/t 
Variance 29.15 41.86 
Standard Deviation 5.40 6.47 
Coefficient of Variation 3.06 3.54 
Number of Composites 10507 10507 

13.3.6 Variography and Interpolation Ellipsoids 

 
Results of variography analysis and application of interpolation search ellipsoids were retained in 
the current resource model from the 2013 mineral resource estimate, details of which are 
summarized below. 
 
To assess spatial aspects of grade distribution within the Goldboro deposit, experimental down 
hole and directional variograms were developed for gold based on the entire 1.0 m down hole 
composite dataset defined by the belt domain modelling. Good spherical model results were 
obtained for experimental down hole variograms, thereby providing assessment of global nugget 
values and minor axis ranges (Figure 13.11). The south limb of the Boston Richardson Zone 
provides the best opportunity for reasonable directional variogram results due to areas of tightly 
spaced drilling, including underground drilling at 12.5 m spaced sections over a 125 m strike 
length, and a large sample spatial range across the strike and dip of the limb. Best experimental 
variogram results for the major axis of continuity were developed within a plane plunging 70° 
towards an azimuth of 190° using a spread of 30° (Figure 13.12). Best experimental variogram 
results for the semi-major axis of continuity were developed within a plane plunging 69° towards 
an azimuth 288° using a spread of 30°(Figure 13.13). A maximum range of continuity of 110 m 
was modelled on both axes with a secondary structure in the experimental variogram showing 
continuity at half that range. 
  
Interpolation ellipsoid ranges and orientations were developed through consideration of the 
variogram assessment along with geological interpretations and mining history information. Two 
interpolation ellipsoids were accepted, the first utilizing 55 m major and semi-major axes and a 
13.75 m minor axis, for interpolation of contributing assay composites capped at 120 g/t, and a 
second pass utilizing 110m major and semi-major axes and a 15.75 m minor axis, for 
interpolation of contributing gold assay composites capped at 80 g/t. Multiple search ellipsoid 
orientations were applied in each pass to accommodate local variations in mineralization trends. 
These generally conform in strike to the east-west trend of the regional anticline’s axial surface, 
have 60° - 70° dip orientations that match anticline limbs, and show major axis east plunges of 
20°-30°. 
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Figure 13.11:  Down hole Variograms for Gold 
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Figure 13.12: Major Directional Variogram for Gold – South Limb Boston Richardson 
Zone 

 
 
 
 
Figure 13.13: Semi-Major Directional Variogram for Gold – South Limb Boston 
Richardson Zone 
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13.3.7  Setup of Three Dimensional Block Model 

 
The block model extents were defined in local grid coordinates (metric) and are presented below 
in Table 13.3. No rotation was applied to the block model. Standard block size for the model is 5 
m x 5 m x 5 m (X, Y, Z) with two units of sub-blocking allowed.  
 
Table 13.3: Summary of Deposit Block Model Parameters  
Type  Y (Northing m) X (Easting m) Z (Elevation m) 
Minimum Coordinates 6650 8000 4300 
Maximum Coordinates 7300 9600 5050 
User Block Size 5 5 5 
Min. Block Size 1.25 1.25 1.25 
Rotation 0 0 0 

 

13.3.8 Block Model Interpolation  

 
Inverse distance squared (ID2) grade interpolation was used to assign block grades for Inferred 
and Indicated resources and Nearest Neighbour (NN) grade interpolation was used to assign 
block grades for Measured resources within the Goldboro block model. As reviewed earlier, 
interpolation ellipsoid orientation and range values used in the estimation reflect trends 
determined from variography plus sectional interpretations of geology and grade distributions for 
the deposit. The trends and ranges of the major, semi-major, and minor axes of grade 
interpolation ellipsoids used to estimate gold grades were discussed previously in report section 
13.3.6.  
 
Grade interpolation for Inferred and Indicated resources was constrained within the various belt 
domain wireframes using two interpolation passes, the first utilizing 55 meter major and semi-
major axes and a 13.75 m minor axis, with contributing assay composites capped at 120 g/t, and 
a second pass utilizing 110 m major and semi-major axes and a 15.75 m minor axis, with 
contributing gold assay composites capped at 80 g/t. Each interpolation pass was performed 
independently for the south and north limb of each belt as defined by the axial plane of the 
anticline. Contributing composites were limited to those occurring inside each individual belt 
and constrained to a minimum of 5 and a maximum of 9, with no more than 3 composites from a 
single drill hole for the first interpolation pass and a minimum of 1 and a maximum of 9, with no 
more than 3 composites from a single drill hole for the second interpolation pass. Gold block 
values interpolated in the 55 m range pass were given preference over gold block values 
interpolated in the 110 m range pass. The New Belt Fault was subsequently interpolated from the 
respective 1.0 m down hole assay composites with the second pass interpolation methodology 
described above using a vertically dipping ellipsoid oriented at 83° azimuth. 
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Drill hole intervals intersecting the belt domains were coded as being continuously sampled 
(100%) or not continuously sampled (0% ) and an interpolation pass was performed, using the 
110 m major and semi-major and 15.75 m minor axis ranges, to assess the influence of these 
intervals on block grade interpolation. This was determined by identifying those blocks whose 
interpolated block grade would be 75% or more defined from unsampled intervals had those 
intervals been sampled. The blocks identified to be significantly biased by intervals without 
continuous sampling were flagged to be categorized as Inferred resources regardless of all other 
criteria. 
 
Grade interpolation for Measured resources was constrained to model blocks intersecting the 
Metallurgical Bulk Composite solid model using Nearest Neighbor interpolation methods from 
the 1.0 meter down hole metallurgical composite dataset. The interpolation ellipsoid plunged 25° 
towards an azimuth of 102.5° and dips 67.5° to the south, with 55 meter major and semi-major 
axes ranges and a 18 meter minor axis range. Measured category interpolated block grades were 
given preference over block grades interpolated in the Inferred and Indicated interpolation 
passes. 
 
Specific gravity and gold attributes for all resource blocks intersecting underground development 
and stoping solid models were defaulted to null values. 
 

13.3.9 Density 

 
A bulk density of 2.70 was applied in the previous resource estimate for the Goldboro deposit on 
the basis of 9 verification samples measured by ALS Chemex in 2006. This value corresponds 
closely with density values applied for other Meguma hosted gold deposits and therefore has 
been retained for the current resource estimate. 
 

13.3.10 Resource Category Definitions and Parameters Used in Current Estimate 

 
Definitions of mineral resources and associated mineral resource categories used in this report 
are those recognized under NI 43-101 and set out in the Canadian Institute of Mining, Metallurgy 
and Petroleum Standards on Mineral Resources and Reserves Definitions and Guidelines (the 
CIM Standards). 
 
Mineral resources presented in the current estimate have been assigned to Inferred, Indicated and 
Measured resource categories that reflect increasing levels of confidence with respect to spatial 
configuration of resources and corresponding grade assignment within the deposit. Several 
factors were considered in defining resource category assignments, including drill hole spacing, 
geological interpretations, number and range of informing composites. Specific definition 
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parameters for each resource category applied in the current estimate are set out below and 
Figures 13.14 through 13.18 illustrate spatial distribution of these categories within the block 
model. 
   
Measured Resource: Measured resources are defined as all blocks with an interpolated gold 
value from the Nearest Neighbour interpolation pass within the Metallurgical Bulk Composite 
solid model.   
 
Indicated Resources: Indicated resources are defined as all blocks with an interpolated gold 
value from the Inverse Distance Squared interpolation pass with at least 7 contributing assay 
composites having a maximum average distance of 50 meters from the block centroid, and 
excludes those blocks flagged to be categorized as Inferred on the basis of being supported by  
non-continuous core sampling intervals. 
 
Inferred Resources: Inferred resources are defined as all other blocks with an interpolated gold 
value from the Inverse Distance Squared interpolation pass including blocks flagged to be 
categorized as Inferred on the basis of being supported by non-continuous core  sampling 
intervals.    
 
Figure 13.14: Isometric Northeast View of the Mineral Resource Categories  
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Figure 13.15: Isometric Southwest View of Mineral Resource Categories 

 
 
Figure 13.16: Isometric Southwest View of Indicated and Measured Mineral Resource 
Categories  
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Figure 13.17: Isometric Northeast View of Indicated and Measured Mineral Resource 
Categories 

 
 
Figure 13.18: Isometric Southwest View of Measured Mineral Resource Categories 

 

 
 
  




