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8.0 RECOMMENDATIONS FOR FURTHER WORK 

The work carried out here under the project terms of reference was 
sufficient to define probable ore reserves for the three lenses 
97+00, 98+00 and 100+00. 

A report detailing the geology of the deposit and the exploration, 
program was prepared in parallel to this by Mlnorex Consultants 
Ltd. , and only was made available at the conclusion of the study. 
This report contained detailed geological sections and structural 
plans of the three lens that differed slightly to those used to 
construct the three dimensional block models. In addition, all 
drillholes have now been accurately surveyed and located on plan. 

It 1s recommended that, 1n order to upgrade the reserve category 
from 'probable' to 'proven' the following steps be taken: 

o update the drillhole database to reflect the accurately 
surveyed hole locations 

o re-construct the geological rock-type block model using the 
definitive cross-sections prepared by Mlnorex Consultants to 
establish consistency between reports 

o re-model the lenses using separate three dimensional block 
models for each lens, with smaller block sizes to reduce 
possible dilution and ore loss 

o re-calculate ore-reserves for the new models 

This work should be undertaken i f any decisions are made to proceed 
with further evaluation work on this property. 



CUT-OFF GRADE 
WASTE 
SHORT TONS 

ORE 
SHORT TONS 

STRIP RATIO 
TONS:TONS 

GRADES 
CUT-OFF GRADE 

WASTE 
SHORT TONS 

ORE 
SHORT TONS 

STRIP RATIO 
TONS:TONS Au oz/t Ag oz/t Pb % _ Zn % Cu % 

O.lOO oz/t 410930 8260 49.7 0.307 1.200 1.245 1.266 0.181 
0.075 oz/t 409090 10100 40.5 0.267 1.069 1.095 1.098 0.162 
0.050 oz/t 404340 14850 27.2 0.200 0.861 0.868 0.848 0.127 

TABLE 26 - 100+00 PRELIMINARY PIT RESULTS 



CUT-OFF GRADE 
WASTE 
SHORT TONS 

ORE 
SHORT TONS 

STRIP RATIO 
TONS:TONS 

GRADES 
CUT-OFF GRADE 

WASTE 
SHORT TONS 

ORE 
SHORT TONS 

STRIP RATIO 
TONS:TONS Au oz/t Ag oz/t Pb % Zn % Cu % 

O.lOO oz/t 1055880 61860 17.1 0.317 4.015 3.131 3.431 0.560 
0.075 oz/t 1049860 67880 15.5 0.297 4.026 2.923 3.178 0.521 
0.050 oz/t 1045590 72150 14.5 0.283 3.903 2.803 3.052 0.498 

TABLE 25 - 97+00 PRELIMINARY PIT RESULTS 



7.0 PIT GENERATION 

7.1 Methodology 

Open pits were computer generated for both the 97+00 lens and the 
100+00 lens. The pits were generated using the PC-MINE pit 
generation faci l i t ies, where pit slopes are projected upwards to 
topographic surfaces from polygons defining pit bases on specific 
elevations. All pits were generated with an assumed slope angle of 
45° In all rock-types. Mining reserves were then calculated from 
these pits and are presented below. 

7.2 97+00 Pit 

A pit was designed for this lens that extracted all material above 
a gold cut-off grade of 0.05 oz per ton. 

To generate this pit, a series of six polygons were drawn up around 
this lens on the 1547 m, 1541 m, 1535 m, 1529 m, 1523 m and 1517 m 
elevations respectively. These polygons were designed as 
progressively deeper pit bases around the lens and included a 
minimum operating width for vehicles and mining equipment of 25 
metres. The polygons are Illustrated in Figure 3. 

Total tonnage, grades and stripping ratios for this pit are 
presented in Table 25 and a mid bench contour map of the pit In 
Figure 4. 

7.3 100+00 Pit 

A second pit was designed for the 100+00 lens. This pit was 
designed in the same fashion as the 97+00 pit , but utilized a cut
off grade of 0.075 oz/gold. A lower cut-off grade of 0.05 oz/ton 
gold was considered but, due to the very low grade and disseminated 
nature of the ore bearing ground each side of this lens, lead to a 
unacceptable pit design 1n terms of pit shape and waste stripping. 

Again, six polygons were used to define successively deeper bases, 
on the 1505m, 1499m, 1493m, 1487m, 1481m and 1475m elevations. 
These polygons were drawn around all mineralized areas and again 
constrained to a minimum operating width of 20 to 25 metres. The 
polygons are illustrated in Figure 3. 

Total tonnages, grades and stripping ratios for this pit are 
presented in Table 26 and a mid bench contour map of the pit in 
Figure 6. 



CUT OFF GRADE 
oz/ton Au 

SHORT TONS Au 
oz/t 

Ag 
oz/t 

Pb 
% 

Zn 
% 

Cu 
% 

0.050 18580 0.163 0.469 0.567 0.477 0.085 

0.070 16380 0.172 0.507 0.559 0.464 0.079 

0.100 15140 0.179 0.513 0.581 0.454 0.069 

TABLE 24 - PROBABLE RESERVES BELOW 100+00 LENS 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t % % % 

Massive Sulphide 6660 580 2910 0.398 1.366 0.148 0.086 0.032 

Semi-Massive Sulphide 6662 - - - - - - -
Massive Barytes 7770 - - - - - -
Disseminated Mineralization 9999 3200 10350 0.182 0.626 0.509 0.345 0.043 

TOTAL PROBABLE RESERVES 3780* 13270* 0.230 0.788 0.430 0.288 0.041 

TABLE 23 - PROBABLE RESERVES FOR 100+00 LENS; CUT-OFF GRADE * 0.100 OZ/TON GOLD 

•NOTE: Volume and tonnage totals may not exactly summate'due to rounding. 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t % % % 

Massive Sulphide 6660 720 3580 0.340 1.182 0.194 0.133 0.034 

Semi-Massive Sulphide 6662 - - - - - - -
Massive Barytes 7770 - - - - - - -
Disseminated Mineralization 9999 4060 13120 0.163 0.594 0.495 0.330 0.049 

TOTAL PROBABLE RESERVES 4770* 16710* 0.201 0.721 0.430 0.288 0.046 

TABLE 22 - PROBABLE RESERVES FOR 100+00 LENS; CUT-OFF GRADE - 0.075 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



ROCK 
TYPE 

VOLUME 
m3 

SHORT 
TONS 

Au 
oz/t 

Ag 
oz/t 

Pb 
% 

Zn 
% 

Cu 
% 

Massive Sulphide 6660 1530 7610 0.192 0.986 0.202 0.141 0.043 

Semi-Massive Sulphide 6662 - - - - - - -
Massive Barytes 7770 - - - - - - -
Disseminated Mineralization 9999 6850 22160 0.120 0.611 0.422 0.288 0.054 

TOTAL PROBABLE RESERVES 8370* 29780* 0.138 0.707 0.366 0.250 0.051 

TABLE 21 - PROBABLE RESERVES FOR (98+00 YENS; CUT-OFF GRADE » 0.05 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t % % % 

Massive Sulphide 6660 8140 40560 0.191 2.153 2.787 3.125 0.681 

Semi-Massive Sulphide 6662 2790 11530 0.190 2.121 2.696 3.138 0.611 

Massive Barytes 7770 1980 9640 0.218 2.384 1.952 2.470 0.436 

Disseminated Mineralization 9999 14170 45930 0.180 1.954 2.601 2.319 0.992 

TOTAL PROBABLE RESERVES 27090* 107650* 0.189 2.085 2.622 2.724 0.785 

TABLE 20 - PROBABLE RESERVES FOR 98+00 LENS; CUT-OFF GRADE « 0.100 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t % % 

Massive Sulphide 6660 9400 46830 0.177 2.014 2.727 3.074 0.667 

Semi-Massive Sulphide 6662 3650 15060 0.166 1.852 2.382 2.706 0.572 

Massive Barytes 7770 1980 9640 0.218 2.384 1.952 2.470 0.436 

Disseminated Mineralization 9999 17500 56720 0.163 1.822 2.504 2.238 0.932 

TOTAL PROBABLE RESERVES 32530* 128250* 0.172 1.938 2.529 2.603 0.756 

TABLE 19 - PROBABLE RESERVES FOR 98+00 LENS; CUT-OFF GRADE » 0.075 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate <)ue to rounding. 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t % % % 

Massive Sulphide 6660 10430 51980 0.165 1.881 2.656 2.997 0.642 

Semi-Massive Sulphide 6662 4410 18220 0.148 1.662 2.172 2.488 0.509 

Massive Barytes 7770 1980 9640 0.218 2.384 1.952 2.470 0.436 

Disseminated Mineralization 9999 20790 67360 0.147 1.659 2.306 2.107 0.819 

TOTAL PROBABLE RESERVES 37620* 147210* 0.158 1.785 2.389 2.480 0.693 

TABLE 18 - PROBABLE RESERVES FOR 98+00 LENS; CUT-OFF GRADE « 0.05 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate clue to rounding. 



• ROCK 
TYPE 

VOLUME 
m3 

SHORT 
TONS 

Au 
oz/t 

Ag 
oz/t 

Pb 
% 

Zn 
% 

Cu 
% 

Massive Sulphide 6660 6580 32760 0.371 3.969 3.948 4.263 0.691 

Semi-Massive Sulphide 6662 460 1860 0.195 2.430 1.727 0.849 0.315 

Massive Barytes 7770 3440 16750 0.267 4.390 2.192 2.615 0.413 

Disseminated Mineralization 9999 3240 10490 0.255 3.839 2.330 2.594 0.427 

TOTAL PROBABLE RESERVES 13710* 61860* 0.317 4.015 3.131 3.431 0.560 

TABLE 17 - PROBABLE RESERVES FOR 97+00 LENS; CUT-OFF GRADE « 0.100 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t I % % 

Massive Sulphide 6660 6630 32980 0.369 3.958 3.952 4.250 0.698 

Semi-Massive Sulphide 6662 550 2230 0.178 2.208 1.745 0.767 0.322 

Massive Barytes 7770 3940 19160 0.244 4.559 1.998 2.~341 0.371 

Disseminated Mineralization 9999 4170 13500 0.218 3.739 1.918 2.147 0.355 

TOTAL PROBABLE RESERVES 15270* 67880* 0.297 4.026 2.923 3.178 0.521 

TABLE 16 - PROBABLE RESERVES FOR 97+00 LENS; CUT-OFF GRADE « 0.075 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t % % I 

Massive Sulphide 6660 6680 32980 0.369 3.958 3.952 4.250 0.698 

Semi-Massive Sulphide 6662 600 2420 0.169 2.092 1.751 0.721 0.326 

Massive Barytes 7770 4090 19890 0.237 4.446 1.955 2.285 0.361 

Disseminated Mineralization 9999 5200 16850 0.187 3.415 1.708 1.947 0.311 

TOTAL PROBABLE RESERVES 16500* 72150* 0.283 3.903 2.803 3.052 0.498 

TABLE 15 - PROBABLE RESERVES FOR 97+00 LENS; CUT-OFF GRADE * 0.05 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



ROCK 
TYPE 

VOLUME 
m3 

SHORT 
TONS 

Au 
oz/t 

Ag 
oz/t 

Pb 
% 

Zn 
% 

Cu 
% 

Massive Sulphide 6660 16290 81160 0.269 2.754 3.017 3.303 0.624 

Semi-Massive Sulphide 6662 3250 13380 0.191 2.165 2.562 2.820 0.570 

Massive Barytes 7770 5420 26400 0.249 3.657 2.100 2.562 0.423 

Disseminated Mineralization 9999 23760 76990 0.192 1.846 2.024 1.854 0.666 

TOTAL PROBABLE RESERVES 48720* 197920* 0.231 2.481 2.478 2.608 0.610 

TABLE 14 - PROBABLE RESERVES FOR WHOLE MODEL; CUT-OFF GRADE « 0.100 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate doe to rounding. 



ROCK 
TYPE 

VOLUME 
m3 

SHORT 
TONS 

Au 
oz/t 

Ag 
oz/t 

Pb 
% 

Zn 
% 

Cu 
% 

Massive Sulphide 6660 17780 88560 0.254 2.612 2.946 3.211 0.614 

Semi-Massive Sulphide 6662 4190 17280 0.168 1.899 2.300 2.457 0.540 

Massive Barytes 7770 5920 28810 0.235 3.830 1.979 2.385 0.394 

Disseminated Mineralization 9999 29190 94580 0.172 1.773 1.919 1.757 0.626 

TOTAL PROBABLE RESERVES 57070* 229220* 0.211 2.365 2.352 2.450 0.586 

TABLE 13 - PROBABLE RESERVES FOR WHOLE MODEL; CUT-OFF GRADE * 0.075 OZ/TON GOLD 
* i 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



ROCK VOLUME SHORT Au Ag Pb Zn Cu 
TYPE m3 TONS oz/t oz/t % % % 

Massive Sulphide 6660 19710 98200 0.235 2.426 2.773 3.024 0.578 

Semi-Massive Sulphide 6662 5000 20630 0.150 1.713 2.123 2.282 0.487 

Massive Barytes 7770 6070 29540 0.231 3.772 1.950 2.346 0.387 

Disseminated Mineralization 9999 36840 119370 0.149 1.587 1.690 1.578 1.526 

TOTAL PROBABLE RESERVES 67620* 267720* 0.190 2.145 2.149 2.247 0.527 

TABLE 12 - PROBABLE RESERVES FOR WHOLE MODEL; CUT-OFF GRADE • 0.05 OZ/TON GOLD 

*NOTE: Volume and tonnage totals may not exactly summate due to rounding. 



o average spacing of assayed Intersections within the defined 
lenses Is 25 metres both along strike and down dip. 

o all drillholes with intersections through lenses have been 
logged and assayed (with the exception of drillhole RG-10* 
where 100% core loss was experienced In the massive sulphide 
horizon). 

o sufficient reserve calculations have been carried out to 
define preliminary quantities and qualities of reserve. 

6.3 Probable 1n-s1tu reserves 

Probable 1n-s1tu reserves are presented individually for the total 
area modelled, the 97+00 lens, 98+00 lens and the 100+00 lens. The 
reserves were determined by rock-type and cut-off grade for three 
separate cut-off grades of 0.05 oz/ton gold, 0.075 oz/ton gold and 
0.1 oz/ton gold and are presented in tables 12 through 24 1n the 
following pages. 

Areas of the model defining the lenses are as follows: 

o 97+00 Lens 

Model Columns 61-90 
Model Rows 58-90 
Model Levels 1-20 

o 98+00 Lens 

Model Columns 36-60 
Model Rows 30-80 
Model Levels 1-20 

o 100+00 Lens 

Model Columns 1-30 
Model Rows 3-70 
Model Levels 1-40 

A further area of mineralization directly below the 100+00 Lens has 
been Identified and has been Included into the total probable 
reserve statements. The tonnages and grades of this Increment are 
not Included In the separate tabulations and are summarized 1n 
TaFle 24. 

Detailed printouts of the reserve statements produced by the 
computer system are shown 1n the attached Annexure to this report. 



6.0 IN-SITU RESERVES 

6.1 Methodology 

In-s1te reserves were calculated from the three dimensional model 
by categorizing each block volume and tonnage according to grade 
and rock type. Individual reserves were determined for the whole* 
property and individually for each lens. 

Prior to calculating a reserve, an estimated surface topography was 
modeled by constructing a gridded model. No detailed topographic 
Information (1e. contour maps) was available, therefore drillhole 
collar co-ordinates and elevations were used to construct this 
model. 

6.2 Categorization of Reserves 

In-s1tu reserves can be broadly grouped into four categories as 
follows: r 

o dri l l indicated - zones of mineralization of ore giving 
potential, indicated in location and approximate extent by 
exploration dr i l l ing. 

o possible - zones of mineralization of ore giving potential, 
defined in location and extent on one or more sides by 
exploration dri l l ing and assay data, with sufficient 
correlation possible between data to indicate continuity and 
extent. 

o probable - zones of mineralization of ore giving potential, 
defined thoroughly in location and extent on two or more sides 
by exploration dri l l ing and assay data, with sufficient 
correlation between data and analysis data to define 
preliminary quantities and qualities of the reserve. 

o proven - zones of mineralization of ore giving potential, 
defined thoroughly in location and extent on all sides by 
exploration dril l ing and assay data, with complete correlation 
between data and sufficient analysis data to accurately define 
quantities and qualities of the reserve. 

The reserve estimates described 1n the following sections could be 
defined as probable for the following reasons: 

o sufficient exploration data was available to define all three 
lenses on three sides to a depth of 100 metres below ground 
surface. 

o correlation of geology 1s possible between intersections of 
mineralized zones although complete geologists reports were 
unavailable at the time of the reserve study. 



direction, and then dips the major axis Into the plane of the 
lenses. The shape and orientation of the search volume then 
becomes a flattened sphere 1n the plane of the lenses, with the 
degree of flattening controlled by the vertical anlsotropy factor. 

Tonnege-grade curves where constructed after each run and also . 
sketches made of the block grade distributions along section 97+00. 
The results of these tests Indicated that Run #3 provided the most 
optimal results in terms of grade distributions and also contained 
the most ounces of gold. 

Five grade models, for gold, silver, lead, zinc and copper 
respectively, were calculated using the Inverse distance squared 
technique and the parameters defined above. These models then 
formed the basis for all 1n-situ ore reserve statements. 



o Horizontal and vertical anlsotropy angles and factors -
rotation and dip angles and factors designed to alter the 
shape of the spherical search volume to take Into account 
orebody shape and structure, and the presence (1f any) of 
grade trends. 

o Mineralized rock-types - a l is t of rock-type codes designating* 
model blocks to be assigned grade values. Blocks with any 
other rock-type codes have zero grade values assigned to them. 

To obtain a suitable values for these parameters a series of test 
models were constructed after a set of base parameters were 
defined. The various parameters used are summarized in Table 11 
and explained more fully below. 

BASE RUN RUN 2 RUN 3* RUN 4 

Range 30 m 30 30 30 
Minimum Samples 2 2 2 .2 
Maximum Samples 20 20 20 20 
Horizontal Rot. 0° 90° 90° 90° 
Vertical Rot. 0° -45* -45° -45° 
Horizontal Factor 1 1 1 1 
Vertical Factor 1 3 10 20 

*Final modelling parameters selected. 

TABLE 11 - TEST PARAMETERS FOR GRADE MODELLING 

The range of 30 metres was chosen because 1t is slightly greater 
than the spacing between drillhole section lines. This will ensure 
that all blocks will fall within range of at least two section 
lines of drillhole data. 

The minimum number of samples was set at 2 to restrict the 
overestimation of grade values 1n areas with l i t t l e data ( i .e . , at 
the edges of the deposits). 

The maximum number of samples was set at 20 to ensure sufficient 
samples were used when blocks were surrounded by a large number of 
samples. However, 1n most cases this maximum number was never 
reached. 

The base run was set with isotropic conditions. 

This 1s not considered to be the best condition due to the narrow, 
almost tabular nature of the lenses. Isotropic modelling 1n this 
case incurs dilution of grade values with lower values. 

All other runs set the horizontal rotation angle and vertical dip 
angle to 90 degrees and -45 degrees respectively, with the 
horizontal factor set at 1 and the vertical factor set at a number 
greater than 1. This effectively compresses the spherical search 
volume, rotates i t so that its major axis is in the approximate dip 



Detailed statistical reports for gold, silver, lead, zinc and 
copper are presented In the attached printouts. A summary of the 
pertinent statistics for each mineral are presented In Table 10 
below. 

MINERAL NO. OF MEAN MEDIAN MINIMUM MAXIMUM STD. VARIANCE 
SAMPLES DEVIATION 

Gold 175 0.122 0.665 0.011 1.320 0.198 0.031 
Silver 199 1.296 14.800 0.100 29.500 2.884 8.320 
Lead 185 1.349 5.'950 0.100 11.800 2.100 4.410 
Zinc 209 1.547 6.600 0.100 13.100 2.481 6.153 
Copper 90 0.573 4.095 0.100 8.100 0.933 0.871 

TABLE 10 - SUMMARY STATISTICS OF ASSAY DATA 

Initial attempts at geostatlstlcal analysis were unsuccessful. A 
downhole experimental semi-variogram was calculated for the gold 
assays and this showed slight Indications of a spherical variogram 
model. However, there were insufficient samples to Investigate 
this further and also insufficient assay samples to calculate three 
dimensional experimental seml-variograms. 

5.3 Three Dimensional Grade Modelling Techniques 

The three dimensional grade models were all constructed using a 
distance weighting technique whereby weighted average grades were 
calculated, for each block designated as mineralized, by weighting 
samples by the Inverse of the distance squared of samples from each 
block centre. 

Certain other parameters were defined during the modelling 
procedure as follows: 

o Search range - the radius of a sphere that defines a search 
volume for Inclusion or exclusion of samples/assays Into the 
weighted average calculation. The shape of this spherical 
volume may be changed by the application of anlsotropy 
parameters (e.g.: a sphere is isotropic, an ellipsoid or 
oblate spheroid Is anisotropic). 

o Minimum number of samples - the minimum number of samples that 
must be present within the search volume before a block grade 
value 1s calculated. 

o Maximum number of samples * the maximum number of samples to 
be used for the calculation of a block grade. If there are 
more than this maximum number present within the search 
volume, the samples are sorted Into order of Increasing 
distance and the closest samples used. 

o Horizontal and vertical anlsotropy angles and factors -
rotation and dip angles and factors designed to alter the 



5. GRADE MODELLING 

5.1 Methodology 

To calculate an ore reserve from a three dimensional block model, 
each block of a mineralized rock-type must be allocated grade 
values for each mineral being modelled. Grade values are allocated, 
to each block by using all the sample assay values surrounding the 
block, weighted in some manner, and subject to a set of 
constraints. These constraints are: 

o spatial distribution of samples and assays 

o statistical distribution of samples and assays 

o shape and dimensions of the deposit 

o separation or distance apart of the samples and assays 

o mineralization and geology of the deposit 

The f i rst two constraints can be Investigated by statistical and 
geostatlstical analyses of dril lhole, sample and assay data. The 
results of these investigations determine the weighting technique 
to be used to calculate average grade values 1n each block. The 
latter three constraints are dictated by physical characteristics 
of the deposit and are used to determine certain modelling 
parameters that affect the weighting or Interpolation procedures. 

5.2 Assay Statistics and Geostatlstlcs 

Assay values were extracted from the drillhole database and from 
the trench data for each mineral in turn and subjected to a 
statistical analysis. 

At this stage, cut-off values were applied to the assays, as one 
set from Corporation Falconbridge, contained background assays for 
most core, and the second set, from Minorex/KRAL did not. The cut
off values applied were: 

MINERAL CUT-OFF UNITS 

Gold 0.01 oz/ton 
Silver 0.1 oz/ton 
Lead 0.1 percent 
Zinc 0.1 percent 
Copper 0.1 percent 

TABLE 9 - CUT-OFF VALUES APPLIED TO RAW ASSAY DATA 

The individual data sets for each mineral were then input into a 
statistical analysis program, and detailed classical statistics 
(means, standard deviations, variances, etc.) calculated, together 
with frequency distribution tables and histogram plots. 



The following values were used: 

MATERIAL ROCK-TYPE KRAL S.G. DENSITY 
NUMBER (TONNE/BCM) (S.TONS/BCM) 

Massive sulphide 
Semi-massive sulphide 

6660 
6662 
7770 
9999 

27615 
*1 

4.52 
3.78 
4.42 
2.94 

4.98 
4.14 
4.87 
3.24 

Massive barytes 
Disseminated 

27627 
27530 

mineralization 
Chert Breccia 27521 3.00 3.31 

*1 Average between 27615'and 27521. 

TABLE 7 - DENSITY VALUES USED FOR MODELLING 

4.8 COMPARISON OF DIGITIZED ROCK-TYPES AND MODEL ROCK-TYPES 

To confirm that the block size selected was suitable-and to check 
1f any dilution or loss of mineralized material was tak'lng place 1n 
the creation of the block model, a comparison was made between the 
digitized rock-types and the modelled rock-types. 

The results of this tabulation, shown 1n Table 8 indicate a 
difference between the two techniques of 18226 tons, or 3 percent, 
for mineralized rock-types. 

The modelled tonnages are consistently slightly lower than the 
digitized tonnages, with the more significant differences occurring 
in the semi-massive and massive barytes rock-types. These rock 
types occur 1n predominantly narrow zones (less than 3 metres) and 
are likely to be less effectively modelled by the three metre wide 
by five metre long blocks. 

This would indicate that the selected block size is marginally too 
big, and modelling resolution would Improve slightly with a smaller 
block (say 2 m by 3m). However, the overall error is estimated to 
be a 3 percent loss, which 1s considered satisfactory for this 
preliminary ore reserve evaluation study. 

ROCK-TYPE 6660 6662 7770 9999 TOTAL 

Polygon area (m2) 10174 2951 2312 35976 51413 
Volume 32155 8855 7710 110434 159154 
Density 4.98 4.14 4.87 3.24 -
Tonnage 160132 36660 37548 357806 592146 

Model Tonnage 157140 33640 32970 350170 573920 

Difference -2992 -3020 -4578 -7636 -18226 
Percent -1.87 -8.23 . -12.19 -2.13 -3.08 

TABLE 8 - COMPARISON OF DIGITIZED AND MODEL TONNAGES 



In summary, the block sizes were: 

LEVELS COLUMNS ROWS HEIGHT 
LENGTH NUMBER WIDTH NUMBER 

1-5 
5-50 

5 
5 

90 
90 

3 
3 

90 
90 

5 
3 

TABLE 6 - INDIVIDUAL BLOCK DIMENSIONS 
-< 

A plan view of the block model location and size 1s presented in 
Figure 1. 

4.5 Transposition of Sectional Data to Level Plans 

In order to build the geological block model the Interpreted 
geology on sections was transposed onto level plans. 50 level 
plans were constructed (1 for each level) showing surface 
topography, overburden, mineralized rock-types and uri-mlneralIzed 
rock-types. 

These level plans were then digitized (a technique to transfer map 
data 1n the form of polygons into a computer database) and the 
polygons representing each rock-type boundary were allocated a 
corresponding rock-type code and then loaded Into the PC-MINE 
database and checked. 

4.6 Construction of a Three Dimensional Rock-Type Model 

The three dimensional rock-type model consists of the block model, 
as defined in section 4.4, with a single rock-type code allocated 
to each block. This is done by overlaying each level In turn by 
the rock-type polygons digitized from the respective level plan. 
The centre point of each block 1s then tested to determine the 
polygon in which 1t l ies , and the block is then allocated the rock-
type code belonging to the appropriate polygon. 

A detailed printout for each level 1n the block model, itemizing 
the polygons, rock-type codes and number of blocks f i l led is 
presented as an annexure to this report. 

4.7 Construction of a Three Dimensional Density Model 

To calculate block tonnages, each rock-type was assigned a density 
value, and a second block model of equal size and dimensions was 
generated with a density value 1n each block. 

The density values for each rock-type used were determined from 
specific gravity testing performed on core samples by Kamloops 
Assay and Research Laboratory. The specific gravity values were 
then modified to density values in short tons per bank cubic metre 
by multiplying by 1.1025. 



Each section plot showed the following Information: 

o drillhole location and trace projected horizontally onto the 
plane of the section 

o drillhole llthology by geological code 

o assays for gold and silver 1n oz/ton 

o computer generated surface topography 

o plan view of the section line with drillhole locations 

A preliminary geological Interpretation was then performed using 
the cross-sections. Major lithologlcal units and geological 
structures were plotted onto the sections by hand, with reference 
to the rock-type codes defined above. Particular care "was given to 
the definition of mineralized zones. 

Three primary areas of mineralization were defined on these 
sections and are referred to as: 

o 97+00 lens - a massive sulphide and massive barytes lens 
striking parallel to the baseline, with a surface expression 
projecting down dip at 45° to the north-east to a depth of 
approximately 40 metres. The lens ranges from 2 to 8 metres 
in thickness and is present in sections 96+75, 97+00 and 
97+25. 

o 98+00 lens - a massive and semi-massive sulphide lens striking 
parallel to the baseline, with no surface expression. The 
lens dips at approximately 55° to the northeast from a depth 
of 20 metres to an Interpreted depth of 100 metres. The lens 
ranges In thickness from 2 to 8 metres of sulphide with 
approximately 10 metres of disseminated mineralization. It is 
present in sections 97+75, 98+00, and 98+25. It is believed 
that the lens 1s cut-off from the 97+00 lens by a major fault 
and cut-off on the northern end by another fault. 

o 100+00 lens - a massive and semi-massive sulphide lens with a 
surface expression projecting down-dip at approximately 45° to 
the north-east to a depth of 30 metres. The lens ranges from 2 
to 4 metres in thickness and has considerably disseminated 
mineralization with low assay values above and below the 
sulphide zones. The lens 1s present in sections 99+25, 
99+50, 99+75, 100+00 and 100+25. 

4.4 Block Model Orientation and Size 

A three dimensional block model was defined to cover all three 
lenses from surface to a maximum depth of 100 metres. The model was 
oriented with the rows parallel to the baseline and the top datum 



elevation at the highest point of topography Is the area covered by 
the model. 

The dimensions of the model were as follows: 

Length: 450 metres 
Width: 270 metres 
Height: 165 metres 
Datum: 1580 metres 

and the corners located at the following local co-ordinate points 

CORNER NORTHING EASTING 

Bottom left 9900.00 -10050.00 
Bottom right 9900.00 - 9600.00 
Top right 10170.00 - 9600.00 
Top left 10170.00 -10050.00 

TABLE 5 - BLOCK MODEL CORNER CO-ORDINATES 

The size, thickness and orientation of the sulphide lenses 
necessitated the selection of a relatively small block size 1n 
order to model the geology in a representative way. 

The final block size was selected with the following two points in 
mind: 

o the total number of columns and rows 1n the model must be kept 
at a manageable level 

o the shape and size of the blocks should effectively model the 
geology both in plan and in section 

The property sloped downhill from the left of the model at an 
elevation of 1580 metres to the right of the model at an elevation 
of 1470 metres. Only a very small proportion of the blocks in the 
model were above the 1555 metre elevation therefore these blocks 
were allocated a height of 5 metres per level, for the f irst 5 
levels. All other levels (6 through 50) were allocated a height of 
3 metres. 

In plan, the length of the block (parallel to baseline and along 
strike) was defined as five metres, and the width of the block as 
three metres. 
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4. GEOLOGICAL INTERPRETATION AND MODELLING 

4.1 Methodology 

A computer modelling technique known as three dimensional b lock* 
modelling was used to model the deposit . A three dimensional block 
model i s a regular matrix of discrete blocks where each block 
represents a homogeneous volume of material with cer ta in definable 
charac te r is t i cs such as rock-type, density and grade. Part of the 
modelling process i s the assignation of rock-types to each block in 
the model, and th is Is car r ied out in the fo l lowing manner: 

o define block model rock-types and codes 

o perform a geological in terpretat ion on d r i l l h o l e cross-
sections 

o determine a su i tab le block model locat ion and s ize 

q transpose geology from cross-sect ions to leve l plans 

o construct a three dimensional rock-type model 

o construct a three dimensional density model 

The fo l lowing sections describe each of the f i ve steps In more 
d e t a i l . 

4.2 De f in i t i on of Block Model Rock-Types and Codes 

A set of numeric codes representing unique rock types had 
previously been defined for the d r i l l h o l e data. These were defined 
in some d e t a i l , with major rock types and a l te ra t ions and were 
considered to be too deta i led for the purposes of geological 
model l ing. Consequently, a second set of rock-type codes was 
def ined, so le ly for the construct ion of the geological model. 
These are defined in Table 4. Four mineral ized rock types were 
def ined, being massive sulphide (6660), semi-massive sulphide 
(6662), massive barytes (7770) and disseminated minera l iza t ion 
(9999). This l a t t e r category was defined as a l l material other 
than massive sulphides, semi-massive sulphides or massive barytes 
having gold assays greater than 0.01 oz / ton . 

4.3 Interpretat ion of D r i l l h o l e Cross-Sect ions 

A set of ve r t i ca l c ross-sect ions perpendicular to the base l i n e was 
p lo t ted . The sections were spaced 25 metres apart to coincide with 
the approximate spacing of the d r i l l i n g pat tern. A horizontal 
search distance of 12.5 metres was defined each side of the sect ion 
l i n e to ensure a l l d r i l l h o l e s were projected onto the sect ion 
1Ines. 



and lead, z inc and copper are presented 1n percent. Missing assay 
values are Indicated by the numerals -99 . 

3.5 Conversion of Assay Value Units 

As the Corporation Falconbrldge assay uni ts for gold and s i l v e r 
were in grams per tonne and the balance of the gold and s i l ve r 
assays were 1n troy ounces per short ton, i t was necessary to apply 
a conversion factor to the Corporation FalconbrUge assays to 
derive consistent assay un i ts of Troy ounces per short ton. The 
conversion factor was ca lcu la ted as fo l lows: 

Tonnes per short ton • 0.90703 
Troy ounces per gram • 0.03215 mul t ip ly 
Grams per tonne = 0.02916 oz /shor t ton 

3.6 D r i l l h o l e Survey Data 

The holes d r i l l e d In a l l programs were a combination of ve r t i ca l 
and angled holes. A l l non-ver t ica l holes had down-hole surveys 
car r ied out using a combination of acid etch and/or troparf tests 
to determine hole dip angles and azimuths. These were a l l entered 
into the d r i l l h o l e database a f te r conversion from Magnetic North to 
loca l gr id North. 

3.7 Trenching Data 

A number of trenches had been cut through overburden to expose the 
surface expression of the sulphide zones during ear ly exp lora t ion . 
These trenches had been located roughly on plan and no deta i led 
data was ava i lab le as to the exact locat ion of each sample in each 
t rench. 

Therefore only a l im i ted amount of trench data could be used (one 
set of average values per trench) with the loca t ions being scaled 
of f the appropriate map. Average trench assay values were obtained 
from a Corporation Falconbridge sketch plan loca t ing trenches and 
summarizing assays. 

TRENCH AU Ag Pb Zn Cu 
oz/ton oz/ ton % % % 

9675 0.20 2.18 2.65 2.11 0.39 
9700 0.34 4.10 1.04 0.93 0.47 
9725 0.39 29.50 1.41 2.57 1.16 
9950 0.52 1.87 2.78 5.36 0.37 
9975 0.66 1.85 3.35 0.46 0.09 
10000 1.32 7.30 7.80 3.20 2.60 

TABLE 3 - TRENCH ASSAY DATA 



of each d r i l l h o l e l o g , the development of a set of appropriate 
rock-type codes for major l l t h o l o g i c a l units and a l tered rock-units 
and the subsequent assignation of these rock codes to each 
geological Intersect ion in each hole. 

As three separate d r i l l i n g programs had been undertaken, with core 
logging car r ied out by separate ind iv iduals as w e l l , rock-type 
descr ipt ions for s im i la r rock units in d i f fe ren t holes showed 
s i gn i f i can t va r i a t i on . In th is respect, ambiguity as to the exact 
rock type code to be used often arose, which was subsequently 
overcome by reference to the general geological descr ipt ions and 
sequences out l ined in the various reports provided. The majority 
of the ambiguities arose as a resu l t of the var ie ty of descr ipt ion 
used for the a l te ra t ions that have taken place in both the hanging 
wall and the footwall host rocks. 

As the major minera l izat ion occurred in e i ther massive sulphides, 
semi-massive sulphides, massive barytes or sulphide stockworks, a l l 
of which were well defined in the logs , any resu l tan t ambiguity in 
the dri11 hoie database was not considered to be of serious 
consequence to the reserves ca lcu la ted . 

A summary 1 i s t i ng of the numeric rock-type codes defined 1s 
presented in Table 2. Detai led pr intouts of Indiv idual d r i l l h o l e s 
and d r i l l h o l e l i tho logy are presented in the attached Annexures to 
th is report . 

3.4 D r i l l h o l e Assay Data 

Assay data was provided in two main formats. The f i r s t , fo r a l l 
d r i l l i n g car r ied out by Corporation Falconbrldge in 1983, consisted 
of assays for gold and s i l v e r in grams per tonne, Lead, Zinc and 
Copper in percent, some Arsenic and some Barium in percent. Assays 
were car r ied out on the majority of the core, and were presented on 
the d r i l l h o l e log sheet with the top and bottom of each sample 
def ined. The second format, for the more recent d r i l l i n g program 
cons is ted of geochemical samples from core, used to ind icate zones 
of m inera l i za t ion , and deta i led assays for minera l ized zones, 
indicated by higher values in the geochemical samples. Assay 
values were present for Gold and S i l v e r , both in Troy ounces per 
short ton, Lead, Z inc , Copper, Arsenic and Barium a l l i n percent. 
The assays were presented on Assay c e r t i f i c a t e s from Kamloops 
Research and Assay Laboratories (KRAL) which de ta i led both sample 
numbers and assay values. Sample numbers had been cross referenced 
to d r i l l h o l e name and sample locat ion by Mlnorex Consultants. 
Pro ject terms of reference dictated the use of go ld , s i l v e r , lead, 
z inc and copper assays. A l l ava i lab le assays for these minerals 
were obtained from both the Corporation Falconbrldge d r i l l h o l e logs 
and the KRAL assay c e r t i f i c a t e s and entered Into the database. 

Deta i led pr intouts of the d r i l l h o l e assay values for a l l d r i l l h o l e s 
are presented in the attached Annexures to th i s repor t . Note that 
a l l gold and s i l v e r assays are presented in ounces per short ton, 
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0 4 3 . 
0 4 3 . 
0 4 5 . 
0 4 5 . 
O 4 5 . 
0 4 3 . 
0 4 3 . 
a 4 3 . 
0 4 3 . 
0 4 3 . 

4 3 . 
4 3 . 

4 5 . 
4 5 . 
4 3 . 
4 3 . 
4 3 . 
4 3 . 

0 4 3 . 

a 4 3 . 
0 4 3 . 
a 4 5 . 
0 4 3 . 
O 4 5 . 
0 4 3 
a 4 3 

0 4 3 
a 4 3 

4 3 . 
4 5 . 
4 3 . 
- . 3 . 

0 4 3 . 0 
0 4 3 . 0 
0 4 3 . 0 
0 4 3 . 0 
0 4 3 . 0 
0 4 3 . 0 
0 45. 0 
0 43. 0 
0 4 3 . 0 
O 4 3 . 0 
a 4 3 . a 
a 43. a 
a 4 S . 0 
o 43. a 
0 4 3 . o 
a 4 3 . a 
O 4 3 . 0 
a 43. a 
0 4 3 . 0 
a 4 3 . o 
0 4 3 . 0 
o 43. a 
0 4 3 . 0 
« 4 3 . 0 
0 4 3 . 0 
0 4 3 . 0 
0 4 3 . O 

a 4 3 . 0 
0 4 3 . 0 
0 4 5 . 0 
0 4 3 . 0 
O 4 3 . 0 
0 43. 0 
0 4 3 . a 
0 4 3 . 0 
0 4 3 . 0 
0 45. 0 
0 43. O 
0 43. 0 
0 4 3 . 0 
0 4 3 . 0 
0 43. O 

TABLE 2 - DRILLHOLE ROCK-TYPE COOES 



P R I N T O U T O F b O f i E H O L E I N F O R M A T I O N 

SUMMARY P R I N T O U T 

R E C O R D B O R E H O L E T Y P E N O R T H I N G E A S T I N G C O L L A R L E N G T H G E O L O G I C A L A S S A Y S U R V E Y D A T E S T A T U S 
C O - Q f l D C Q - O R D E L E V A T I O N I N T E R S E C T S I N T E R V A L S I N T E R V A L S 

C M ] Cm ) C i * 1 Cm 1 

6 6 8 6 - 1 3 6 1 3 8 6 1 0 1 0 2 . 0 0 - 9 8 7 4 . 0 0 1 3 3 3 . 4 0 9 4 . 5 0 7 0 - 3 2 1 / 2 / 1 9 6 6 1 
6 7 8 6 - 1 3 7 1 9 8 6 1 0 0 9 6 . 0 0 - 9 9 2 5 . 0 0 1 5 1 2 . 3 0 8 8 . 1 0 9 2 £ 2 1 / 2 / 1 9 8 6 1 
6 6 6 6 - 1 3 8 1 9 8 6 1 0 0 0 9 . 0 0 - 1 0 0 0 1 . 0 0 1 4 9 7 . 2 0 2 2 . 8 0 3 0 1 2 1 / 2 / 1 9 8 6 1 
6 9 8 6 - 1 3 9 1 9 8 6 1 0 0 8 3 . 0 0 - 1 0 * 2 9 . 0 0 1 4 7 8 . £ 0 7 6 . 2 0 4 2 I 2 1 / 2 / ( 9 8 6 I 

TABLE 1 - DIRLLHOLE SUMMARY PRINTOUT (continued) 



P R I N T O U T O F B O R E H O L E 

S U M M A R Y P R I N T O U T 

I N F O R M A T I O N 

R E C O R D B O R E H O L E T Y P E N O R T H I N G E A S T I N G C O L L A R L E N G T H G E O L O G I C A L A S S A Y S U R V E Y D A T E S T A T U S 
C O - O R D C O - O R O E L E V A T I O N I N T E R S E C T S I N T E R V A L S I N T E R V A L S 

Cm J Cm 1 C M J Cm 1 

3 3 
34 
3 3 
36 
3 7 
38 
3 9 
40 
* 1 
* 2 
43 
*4 

4a 
46 
47 

*a 
-.9 
30 
31 
52 
5 3 
54 
5 5 
56 
3 7 
5fl 
5 9 
t e 
61 
62 
£ 3 
64 
6 3 

8 3 - 1 0 3 
8 3 - 1 0 3 
8 3 - 1 0 4 
8 3 - 1 0 3 
8 3 - 1 0 6 
8 3 - 1 0 7 
8 3 - 1 0 8 
8 3 - 1 0 9 
8 3 - 1 1 0 
8 3 - 1 1 1 
8 3 - 1 1 2 
8 3 - 1 1 3 
8 3 - 1 1 4 
8 3 - 1 1 3 
8 3 - 1 1 6 
8 6 - 1 1 7 
8 6 - 1 1 8 
8 6 - 1 2 0 
8 6 - 1 2 1 
8 6 - 1 2 2 
8 6 - 1 2 3 
8 6 - 1 2 4 
8 6 - 1 2 3 
8 6 - 1 2 6 
8 6 - 1 2 7 
8 6 - 1 2 8 
8 6 - 1 2 9 
8 6 - 1 3 0 
8 6 - 1 3 1 
8 6 - 1 3 2 
8 6 - 1 3 3 
8 6 - 1 3 4 
8 6 - 1 3 3 

1 9 6 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 6 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 3 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 
1 9 8 6 

1 0 0 2 1 . 0 0 
1 0 0 2 4 . 0 0 
I O 0 2 4 . 0 0 
I 0 0 2 4 . 0 0 
1 0 0 2 3 . 0 0 
1 0 0 3 4 . 0 0 

1 0 0 3 2 . 0 0 
1 0 0 2 7 . 0 0 
1 0 0 2 7 . 0 0 
1 0 0 3 2 . 0 0 
1 0 0 3 2 . 0 0 
1 0 0 3 3 . 0 0 
1 0 0 3 8 . 0 0 
1 0 0 3 8 . 00 

1 0 0 4 8 . 3 0 
1 0 0 4 8 . 0 0 
1 0 0 4 9 . 0 0 
1 0 0 5 6 . 0 0 
1 0 0 2 6 . 0 0 
1 0 0 5 0 . 0 0 
I 0 0 0 1 . 0 0 
I 0 0 0 0 . 0 0 
1 0 0 0 0 . 0 0 
9398.00 
9 9 6 7 . 0 0 

9 9 9 1 . 0 0 
9 9 7 7 . 0 0 
9 9 6 6 . 0 0 
9 9 9 9 . 0 0 

1 0 0 0 0 . 0 0 
1 0 0 5 1 . 0 0 
1 0 0 3 0 . 0 0 
1 0 0 5 8 . 0 0 

- 1 0 0 0 1 . 0 0 
- 9 9 7 3 . 0 0 
- 9 9 7 3 . 0 0 
- 9 9 5 0 . 0 0 
- 9 9 2 4 . 3 0 
- 9 9 0 0 . 0 0 
- 9 9 0 0 . 0 0 
- 9 7 9 3 . 0 0 
- 9 7 9 9 . 0 0 
- 9 7 7 3 . 0 0 
- 9 7 7 3 . 0 0 
- 9 7 3 7 . 0 0 
- 9 8 2 3 . 0 0 
- 9 8 2 3 . 0 0 
- 9 8 0 0 . 0 0 
- 9 8 0 0 . 0 0 
- 9 7 7 3 . 0 0 
- 9 7 4 3 . 0 0 
- 3 7 4 3 . 0 0 
- 3 8 5 0 . 0 0 
- 9 8 2 6 . 0 0 
- 9 7 7 3 . 0 0 
- 9 7 7 3 . 0 0 
- 3 8 5 1 . 0 0 
- 9 7 2 0 . 0 0 
- 9 6 9 7 . 0 0 
- 9 6 7 | . 0 0 
- 9 6 5 0 . 0 0 
- 9 5 9 3 . 0 0 
- 9 5 9 4 . 0 0 
- 9 6 7 3 . 0 0 
- 9 6 7 3 . 0 0 
- 9 6 4 0 . 0 0 

1 4 9 3 . 3 7 
1 5 0 2 . 9 3 
1 3 0 2 . 9 3 
1 3 1 0 . 7 9 
1 5 2 1 . 2 5 
1 5 2 9 . 8 0 
1 5 2 9 . 5 7 
1 5 4 8 . 1 7 
1 3 * 8 , 1 7 
1 3 5 1 . 8 5 
1 5 5 1 . 8 3 
1 5 5 6 . 3 8 
1 3 4 5 . 3 8 
1 5 4 5 . 3 8 
1 5 4 7 . 1 0 
1 3 4 7 . 1 0 
134 7 . 6 0 
1 5 4 8 . 4 0 
1 5 5 5 . 4 0 
1 5 3 0 . 0 0 
1 5 4 1 . 2 0 
1 5 4 1 . 2 0 

1 " 5 0 . ?i0 
1 5 3 3 . 2 0 

1 5 6 1 . 6 0 
1 5 6 7 . 8 0 
1 3 7 3 . 1 0 
157 7 . 6 0 
1 3 8 8 . 5 0 
1 3 8 8 . 3 0 
1 3 7 1 . 2 0 
1 5 7 1 . 2 0 
1 3 7 6 . 0 0 

3 3 . 7 0 
2 8 . 6 0 
3 8 . 7 0 
2 5 . 9 0 
3 4 . 7 0 
5 0 . 9 0 
8 3 . 4 0 

1 0 6 . 1 0 
8 8 . 10 

1 1 2 . 5 0 
6 2 . 3 0 
9 7 . 5 0 

I 1 3 . 8 0 
9 4 . 7 9 
8 9 . 6 0 

1 2 1 . 0 0 
1 2 3 . 7 0 
1 1 4 . 3 0 

3 3 . 3 0 
7 3 . 6 0 
5 7 . 0 0 
4 2 . 4 0 
7 1 . 6 0 
4 3 . 3 0 
6 1 . 0 0 
7 6 . 10 

5 1 . 5 0 
3 7 . 6 0 
9 4 . 2 0 

1 2 9 . 2 0 
1 1 8 . 9 0 
1 3 1 . 1 0 
1 3 0 . 9 0 

7 
a 
7 
9 
6 
6 

10 
12 
10 
1 1 
12 
1 1 
10 
10 

8 
12 
10 

9 

a 
9 

10 

1 1 
6 
7 
8 
a 

12 
a 
8 

10 
6 

2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
2 0 / 
21 / 
21 / 
21 / 
2 I / 
21 / 
2 I / 
21 / 
21 / 
2 1 / 
21 / 
2 1 / 
21 / 
21 / 
2 1 / 
£ 1 / 
21 / 
2 1 / 
2 1 / 

2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 3 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 3 8 6 
2 / 1 3 8 6 
2 / 1 9 8 6 
2 / 1 3 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
2 / 1 9 8 6 
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P R I N T O U T O F B O R E H O L E I N F O R M A T I O N 

SUMMARY P R I N T O U T 

R E C O R D B O R E H O L E T Y P E N O R T H I N G E A S T I N G C O L L A R L E N G T H G E O L O G I C A L A S S A V S U R V E Y D A T E S T A T U S 
C O O R D C O - O R D E L E V A T I O N I N T E R S E C T S I N T E R V A L S I N T E R V A L S 

Cm 1 C M ] C M ] Cm 1 

1 RG -1 1 9 8 3 1 0 0 9 3 0 0 - 9 9 7 5 0 0 1 4 9 2 61 1 5 7 .30 2 8 6 0 5 £0 / 2 / 1 9 8 6 
2 R G - 2 1 9 8 3 1 0 0 5 0 0 0 - 1 0 0 0 0 0 0 1 4 9 4 33 9 2 0 0 14 24 I 2 0 / 2 / 1 9 8 6 
3 R G - 3 1 9 8 3 1 0 0 8 3 0 0 - I C 0 2 3 0 0 1 4 7 8 14 1 10 6 0 1 9 36 3 2 0 / 2 / 1 9 8 6 
4 R G - 4 1 9 8 3 1 0 0 6 3 5 0 - 9 9 5 0 0 0 151 1 3 1 1 10 0 0 2 0 1.3 i 2 0 / 2 / 1 9 8 6 
5 R G - 3 1 9 8 3 1 0 1 3 6 4 0 - 1 0 0 0 0 0 0 1 4 7 0 36 1 3 9 0 0 £4 80 2 0 / 2 / 1 3 8 6 
6 H Q - 6 1 9 8 3 1 0 1 3 3 cm - 9 9 5 0 00 1 4 8 9 94 129 30 19 72 4 2 0 / 2 / 1 9 8 6 
7 R G - 7 1 9 8 3 1 0 0 5 0 00 - 9 9 2 5 e e 1 3 2 4 94 81 70 I S 44 1 2 0 / 2 / 1 9 S 6 
8 R G - f l 1 9 8 3 1 0 0 0 0 0 0 - 9 7 0 0 0 0 1 5 6 7 64 9 8 50 2 0 54 J 2 0 / 2 / 1 3 8 6 

R G - 9 1 9 8 3 1 0 0 3 0 0O - 9 3 0 0 e a 1 5 3 0 45 8 2 90 13 38 1 £ 0 / £ /1386 
10 R G - I B 1 9 8 3 1 0 0 2 0 0 0 - 9 8 0 0 0 0 1 5 4 8 7 1 9 3 0 0 12 52 3 2 0 / 2 / 1 3 8 6 
11 R G - l 1 1 9 8 3 1 0 1 6 5 0 0 - 9 9 0 0 0 0 1301 5 3 164 «s 2 3 108 a 2 0 / 2 / 1 9 6 6 
12 R G - 12 1 9 8 3 101 10 0 0 - 9 8 5 0 0 0 1 5 2 6 9 6 146 9 0 13 6 7 4 2 0 / 2 / 1 3 8 6 
13 R G - l 3 1 9 8 3 1 0 1 0 0 0 0 - 1 0 1 0 0 0 0 1 4 4 7 4 4 9 3 30 3 24 3 £0 / 2 / 1 9 8 6 
14 R G - 1 4 1 9 8 3 1014 1 0 0 - 1 0 2 0 0 6 0 1 4 0 4 64 128 30 16 3 2 1 £0 / 2 / 1 9 8 6 
1 3 H Q - 1 3 1 9 8 3 1 0 1 4 2 0 0 - 1 0 3 0 0 0 0 1 3 8 6 26 9 8 5 0 I 1 39 3 2 0 / 2 / 1 9 8 6 
I S RG - 1 6 1 9 8 3 9 9 5 7 0 0 - 9 7 2 3 0 0 1561 31 46 6 0 a 1 4 i £0 / £ / | 9 8 6 
1 7 RG - 1 7 1 9 8 3 9 9 7 6 3 0 - 9 7 5 0 0 0 1 3 5 3 6 5 6 0 10 i i 21 i 2 0 / 2 / 1 9 6 6 
IS R G - I a 1 9 8 3 9 9 9 0 0 0 - 9 / 2 5 0 0 1361 2 3 9 0 I 3 2 0 c * i 2 0 / 2 / 1 9 8 6 
19 R G - l 9 1 9 8 3 1 0 0 0 2 0 0 - 9 7 0 0 0 0 1 5 6 7 51 1 2 3 9S 16 1 9 3 2 0 / 2 / 1 9 8 6 
2a R G - 2 8 1 9 8 3 9 9 8 1 0 0 - 9 6 7 5 00 1 5 7 2 . 95 1 0 2 . 7 0 15 27 3 2 0 / 2 / 1 9 8 6 
21 RO - 2 1 1 9 8 3 9 9 5 3 0 0 - 9 6 7 5 00 1 5 7 2 21 7 9 . •j a 13 30 3 2 0 / 2 / 1 9 8 6 
2 2 R G - 2 2 1 9 8 3 9 3 7 4 5 0 - 9 6 5 0 0 0 1 3 7 6 7 0 9 3 . 6 0 13 2 3 3 £ 0 / 2 / 1 9 8 6 
2 3 R G - 2 3 1 9 8 3 10001 0 0 - 9 6 5 0 0 0 1 5 7 8 a? 121 3 0 1 3 24 3 2 0 / 2 / 1 9 6 6 
24 R G - 2 4 196 3 9 9 6 7 0 0 - 9 6 2 5 0 0 1584 54 6 2 . 8 0 10 £8 2 2 0 / 2 / 1 9 8 6 
2 3 H G - 2 3 1 9 8 3 9 9 5 4 110 - 9 7 0 0 0 0 1 3 6 7 3 3 4 3 10 8 24 1 2 0 / 2 / 1 9 8 6 
2 6 R G - 2 6 1 9 8 3 1 0 1 7 0 . 0 0 - 1 0 0 0 0 0 0 1464 6 3 198 10 18 24 5 2 0 / 2 / 1 9 8 6 
27 R G - 2 7 1 9 8 3 1 0 1 6 7 0 0 - 9 9 0 0 00 1301 3 2 2 2 5 0 0 19 3 8 7 2 0 / 2 / 1 9 8 6 
2 B R G - 2 8 1 9 8 3 9 9 5 7 . 0 0 - 9 7 6 0 0 0 1 5 5 7 0 4 3 0 . 3 0 . , 3 0 I 2 0 / 2 / 1 9 8 6 
2 9 R G - 2 9 1 9 B 3 10181 0 0 - 9 7 0 0 0 0 1 5 4 7 0 0 6 0 0 0 3 0 1 2 0 / 2 / 1 9 8 6 
3 a R G - 3 6 1 9 8 3 1 0 0 7 0 . 0 0 - 9 7 7 5 0 0 1 5 5 0 010 131 10 4 3 1 2 0 / 2 / 1 9 8 6 
3 1 R G - 3 7 1 9 8 3 1 0 0 7 5 0 0 - 9 7 2 3 0 0 1 5 3 5 00 1 3 2 4 0 4 0 1 2 0 / 2 / 1 9 6 6 
32 8 3 - 1 0 1 1 9 8 3 1 0 0 4 8 . 0 f - 1 0 0 2 3 0 0 I 4 8 3 6 * 6 8 . 30 9 3 i 2 0 / 2 / 1 9 8 6 

TABLE 1 - DRILLHOLE SUMMARY PRINTOUT 



3.0 DRILLHOLE DATABASE 

3.1 Database Creation 

The ava i lab le d r i l l h o l e geological logs supplied and the assay data* 
supplied were sorted by year of d r i l l i n g . A database to hold the 
d r i l l h o l e and assay data was created using the PC-MINE system in 
the fol lowing manner: 

o entry of d r i l l h o l e header data 

o assignat ion of geolbglcal rock-type codes to l i tho logy and 
entry of d r i l l h o l e l i tho logy data 

o entry of d r i l l h o l e assay data 

o conversion of assay value uni ts 

o entry of d r i l l h o l e survey data 
o entry of trench data 

These a c t i v i t i e s are explained in more deta i l in the sect ions 
fo l low ing . 

3.2 D r i l l h o l e Header Data 

The d r i l l h o l e header data consisted of the fo l lowing Information 
per d r i l l h o l e : 

d r i l l h o l e name 
year of d r i l l i n g 
c o l l a r co-ordinates 
length of hole 
no. of geological in tersect ions 
no. of assay in te rva ls 
no. of survey in te rva ls 

The i nformati on for thi s header data was obtai ned from the 
d r i l l h o l e log sheets. I t should be noted that the d r i l l h o l e co
ordinates used were obtained from these logs and are therefore 
f i e l d recorded. A complete survey plan showing surveyed posi t ions 
of a l l d r i l l h o l e s was unavai lable at the time of data entry and 
therefore could not be used. 

A summary l i s t i n g of header data for a l l 70 d r i l l h o l e s entered Into 
the database i s presented in Table 1. A d r i l l h o l e loca t ion map i s 
presented as Figure 2. 

3.3 Assignat ion of Geological Rock-Type Codes and Entry of 
D r i l l h o l e Li thology 

The PC-MINE system requires a numeric rock type code to be assigned 
to each unique H t h o l o g i c a l un i t . This necessi tated deta i led study 



o probable reserves at 0.100 oz/ton gold cu t -o f f 

197 920 short tons at 0.231 oz/ ton Au 
2.481 oz/ton Ag 
2.478 % Pb 
2.608 % Zn 
0.610 % Cu 

Series of p i ts were generated for both the 97+00 lens and the 
100+00 lens. The 98+00 lens was not considered due to i t s tonnage 
and depth. Prel iminary p i t tonnages ind icate s t r ipp ing rat ios 
between 14 tons waste per ton of ore and 17 tons waste per ton of 
ore for the 97+00 lens depending on cu t -o f f grade; and 27 tons 
waste per ton of ore and 50 tons waste per ton of ore for the 
100+00 p i t . Both p i t s were designed to ext ract the maximum 
possible tons of ore at each cu t -o f f grade by mining the tota l lens 
tonnages in each p i t . 



2.0 SUMMARY OF INFORMATION USED 

2.1 Computer Database and Orebody Modell ing 

The PC-MINE computer software system, designed for orebody, 
modell ing and mine planning, was used for th is ore reserve 
evaluat ion. 

A tota l of 70 d r i l l h o l e s were loaded into the database, each hole 
having l i t h o l o g i c a l data and assays for go ld , s i l v e r , lead, zinc 
and copper. Assays were a l l converted to ounces per ton gold, 
ounces per ton s i l v e r , percent lead, percent z inc and percent 
copper. 

A three dimensional block model was used to represent the deposit , 
with separate models constructed for geology, density and each of 
the f i ve minerals. Model dimensions were 90 columns each 5 metres 
wide, 90 rows each 3 metres wide, and 50 leve ls of 3 to_5 metres 1n 
height . The model was located and oriented in such * -pos i t i on to 
cover the deposit inc luding the 97+00 lens, 98+00 lens and 100+00 
lens . The co-ordinate system used co- lnc ided with the f i e l d co
ordinate system set up during exp lora t ion. 

An I n i t i a l s t a t i s t i c a l and geos ta t i s t l ca l ana lys is ind icated that 
geostat ls t1ca l orebody model1i ng would not be appropri a te, 
therefore the grade models were interpolated using the Inverse 
distance squared method. 

Probable reserves were ca lcu la ted for three separate gold cut -o f f 
grades of 0.05, 0.075 and 0.100 ounces per ton respec t i ve ly . They 
can be summarized as: 

o probable reserves at 0.05 oz/ton gold cu t -o f f 

267 720 short tons at 0.190 oz/ ton Au 
2.145 oz/ton Ag 
2.149 % Pb 
2.247 % Zn 
0.527 % Cu 

o probable reserves at 0.075 oz/ton gold cu t -o f f 

229 220 short tons at 0.211 oz/ton Au 
2.365 oz/ton Ag 
2.352 % Pb 
2.450 % Zn 
0.586 % Cu 



1.0 INTRODUCTION AND TERMS OF REFERENCE 

1.1 Introduction 

This report was prepared by Steffen Robertson and K l rs ten (B .C . ) * 
Inc. at the request of Sentinel Management Corporation of 
Vancouver. The report de ta i l s the computerized evaluation of a 
massive sulphide deposit with go ld, s i l v e r , lead, z inc and copper 
minera l izat ion under option to the Rea Gold Corporation of 
Vancouver. 

The property Is s i tuated: in the Adams Plateau region of the 
Kamloops Mining D i s t r i c t in the Province of B r i t i s h Columbia. 

The REA (AR/HN) property cons is ts of seven located mineral claims 
located immediately southwest of Johnson Lake, approximately 60 
ki lometres north-northeast of Kamloops, B.C. The geographic co
ordinates of the property are Lat i tude 51°09' North* Longitude 
119049* West. 

The registered owner of the property i s Corporation Falconbrldge 
Copper, subject to the terms of an option agreement signed by Rea 
Gold Corporation in November 1983. Within the c la im group there i s 
a nine hectare area ca l l ed the Rea Gold concession, which covers 
the L97+00, L98+00 and L100+00 lenses of gold bear ing, massive 
sulphide minera l i za t ion . This concession area i s wholly owned by 
the Rea Gold Corporat ion; the amendment i s dated November 1, 1985. 

Explorat ion and loca l geological Invest igat ions were ca r r ied out by 
both Corporation Falconbrldge Copper and Mlnorex Consultants L td . 
of Kamloops, B.C. A l l d r i l l i n g r e s u l t s , geological descr ip t ions , 
assays and basic data were provided to Stef fen Robertson and 
Ki rsten di rec t i y by the Rea Gold Corporati on and Mi norex 
Consultants. 

1.2 Terms of Reference 

Pro ject terms of reference were defined in a proposal from Steffen 
Robertson and Kl rs ten (B.C.) Inc. to Sentinel Management 
Corporation dated January 6 th , 1986. In summary, the proposal 
out l ined the fo l lowing scope of work: 

o use the PC-MINE system to perform the computer evaluat ion by 
three dimensional block modell ing 

o enter 45 d r i l l h o l e s from the 1983 and 1985 d r i l l i n g programs 
Into the database 

o enter an addi t ional 25 dri11 hoies for the 1986 dri111ng 
programs Into the database when ava i lab le 

o p lo t d r i l l h o l e cross-sect ions to in terpre t orebody structure 
and s ize 
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