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1.0 INTRODUCTION

During November 1993, Mine Reserves Associates Inc. (MRA) was
retained by Hecla Mining Company (Hecla) to perform a reserve audit
on the Rosebud deposit. This property is controlled by Equinox
Resources Ltd. and the audit was done as part of Hecla's due
diligence examination prior to their anticipated merger with
Equinox.

The Rosebud deposit is in a volcanic hosted, epithermal gold
system. Mineralization occurs in veins and veinlets which are
localized by faults, shears and fracture zones. The project area
is located in Pershing County, Nevada.

The reserve audit consisted of a review of data collection and
analy51s procedures, a detailed check and refinement of MRA's
previous reserve estimation, a review of the manual reserve
calculated for small ore pods within the dep051t and generation of
final ore zone maps for use in engineering. A visit was made to
Equinox's office in Lovelock, Nevada to gather further information
on check assays and the geologlcal interpretation of the deposit.

2.0 DRILLHOLE DATA BASE

The drillhole data were received from Hecla as a MEDSystem
data file. A total of 39,359 assay intervals were contained within
310 drillholes. A combination of core and reverse circulation
drilling methods were used. A drillhole plan map is shown in
"Figure 1.

Hecla performed an analysis of core versus reverse circulation
drilling and found no substantial differences between the two. MRA
reviewed this analysis and also compared data on cross sections at
Equinox's office. Both types of data appear to provide good
quality samples for use in reserve analysis. The reverse
circulation holes were drilled by Lac when they controlled the
property and used a collection scheme suitable for wet sampling.

MRA requested the original Lac data base containing check
assays and repeats. Different types of samples were recorded in
this data base and combined together, e.g. check assays from second
party laboratories combined with repeats from the original
laboratory. It became obvious that a quantltatlve analysis of
sampling and assaying accuracy and precision could not be made.
However, after review of the multiple assays as well as the reports
completed by Lac, MRA is satisfied that sampling and assaying is
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representative of the true deposit value. MRA also spot checked
assay certificates with the computerized data base and found no
errors in data transfer.

3.0 ZONE DELINEATION AND COMPOSITING

Previously, MRA modeled the two largest mineralized zones
within the Rosebud deposit. These were zones designated as Zone 2
and Zone 6 by Hecla. Since the previous analysis was performed
rather quickly as part of an acquisition study, MRA reviewed the
zone delineation in detail as well as the subsequent inclusion of
samples used for reserve estimation.

A series of drillhole cross sections were plotted
perpendicular to the zone strike. These were examined to determine
whether any drillholes were excluded from the previous study that
should have been included, or visa versa.

In Zone 2, one drillhole intercept was found to have been in
error previously. Adjusting this intercept resulted in additional
low grade reserves. Also several more waste holes were included
along the perimeter of the zone (bounding holes) to prevent the
over-estimation of ore tonnage. Also in Zone 2, the area known as
the chimney was separated from the remainder of the zone for
purposes of estimation. While connected to Zone 2, it appears to
have its own grade and thickness characteristics and contains
sufficient data to Jjustify its separation as a unique
mineralization population. A "hard" boundary was digitized around
this zone for grade and thickness estimation. It was however left
in Zone 2 for reserve reporting purposes.

In Zone 6, the previous interpretation was left mostly
unchanged with the exception of additional bounding holes in areas
that appeared to be overly extrapolated. The interior of Zone 6
was not changed.

Drillhole intercepts were composited according to underground
mining criteria. Drillhole assays were tagged with zone codes. An
assay interval of waste on the top and bottom of each 2zone
intercept were included to allow for dilution. A minimum grade of
.100 oz/ton gold grade with a minimum thickness of 20 feet was used
to develop ore composites.

For each composite, the zone top coordinates and elevation,
mid-point coordinates and elevation, bottom coordinates and
elevation, gold grade, silver grade, composite thickness, and true
thickness were computed. For the true thickness calculation, it
was assumed that Zones 2 and 6 are horizontal. Zone 2 and 6

Mine Reserves Associates Page 3 : Rosebud Reserve Audit




composite locations are shown in Figures 2 and 3.

4.0 STATISTICAL ANALYSIS

The statistical analysis was not redone since the previous
study resulted in good estimation parameters. A summary of the
previous analysis is re-stated below.

The cumulative distributions for gold, silver, and true
thickness for each 2zone were plotted on a lognormal scale and
analyzed. Gold distributions show four distinct populations: a low
grade background population, a low grade mineralized population, a
higher grade mineralized population, and an extremely high grade
population which may be statistical outliers. Thickness
distributions show a background population of minimum mining
thickness and two populations above this background.

Populations for the two zones were separated as follows:

Zone 6 - Au Zone 2 - Au
0.000 - 0.099 Background 0.000 - 0.099 Background
0.100 - 0.250 Low Grade 0.100 - 0.190 Low Grade
0.251 = 1.000 High Grade 0.190 - 0.700 High Grade
> 1.000 Extreme Grades > 0.700 Extreme Grades
Zone 6 = Thick Zone 2 - Thick
0.0 - 20.0 Background 0.0 - 20.0 Background
20.1 - 50.0 Low Thickness 20.1 - 50.0 Low Thickness
> 50.0 High Thickness > 50.0 High Thickness

Indicators were assigned to the Background-Low Grade (or
Thickness) and Low Grade(or Thickness)-High Grade(or Thickness)
cutoffs with a "0" given to each composite if below the cutoff and
a "1" if above. Variograms were then calculated for these
indicators as well as on grade and thickness. '

Average variograms (non-directional) were computed because of

the low number of available composites. Fitted variogram models
are tabled below:

Mine Reserves Associates Page 4 Rosebud Reserve Audit




FIGURE 2
ZONE 2 COMPOSITE PLAN
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FIGURE 3

ZONE 6 COMPOSITE PLAN
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zZone Type Co Cl Range
2 Au .187 .549 170
2 ORK Ind (Au) .383 77 185
2 Back Ind(Au) : 5157/ .692 173
2 Thickness .034 .950 154
2 ORK Ind(Thick) .028 7.80 160
2 Back Ind(Thick) .240 &S 148
2 Ag .019 1.39 164
6 Au .350 .880 280
6 ORK Ind (Au) 155386 3.94 208
6 Back Ind(Thick) +037 .764 220
6 Thickness 84.2 628. 189
6 ORK Ind(Thick) .050 4.15 110
6 Back Ind(Thick) .190 1527 280
6 Ag .320 1.06 148

5.0 BLOCK ESTIMATION

A block size of 25 by 25 feet in the horizontal dimension was
selected with a variable thickness as estimated in the vertical
dimension. For gold, each of the four observed populations were
estimated for each block. The background indicator was estimated
by linear kriging, resulting in a percentage of block belonging to
the background population. A background gold grade was also
estimated by linear kriging to determine the grade of the block
background percentage.

The low and high grade populations were estimated by Outlier
Restricted Kriging (ORK), a technique developed to reduce the
normal smoothing effect of linear kriging in highly skewed
deposits. In ORK the indicator between the low and high grade
populations is estimated by linear kriging. This represents the
probability of a block belonging to the high grade population.
This probability is then introduced into the kriging matrix to
influence the kriging weights assigned to composites. High grade
values with support form other high grades, as represented by a
large block probability, will result in block grades that are
higher than linear kriging. Isolated high grades will conversely
be de-weighted and have less influence than in linear kriging. As
stated before, this technique unsmooths the distribution of blocks
to more closely resemble the distribution of composites.

The extreme gold values were used withoul cutting, but were
assumed to have a limited extent of influence. These values were
limited to a search distance of 50 feet.

A block average grade was then computed by weight averaging
the background grade with the ORK estimate using the background
block percentage. This same methodology was used for both gold and

Mine Reserves Associates Page 7 Rosebud Reserve Audit




thickness with the exception that thickness did not have any
extreme value limitation.

Block silver grades were estimated with linear kriging. A
minimum of 2 and a maximum of 10 composites were used for
estimation within a search radius of 200 feet. Block locations for
Zones 2 and 6 are shown in Figures 4 and 5 and Zone top elevations
are shown in Figures 6 and 7.

6.0 RESERVES

Reserves were calculated for Zones 2 and 6 using a tonnage
factor of 13.0 ft3/ton and the estimated zone thickness per block.
These reserves include dilution but do not include an underground
mining recovery factor. Reserves at various cutoffs are tabled
below and are shown graphically in Figures 8 through 11.

Zone 2 - Reserves

Cutoff (Au opt) Tons Au (opt) Ag (opt)
.100 852,246 230 1.94
.150 614,553 .382 2.09
.200 489,567 <435 2.02
.250 413,932 .474 18892
.300 321,985 D32 1578
.350 249,077 « 5972 Lo 3al
.400 194,312 .653 1l €237/
.450 158,010 . 705 2.03
.500 131,188 .753 2.14

Zone 6 - Reserves

Cutoff (Au opt) Tons Au (opt) Ag (opt)
.100 7521919 .224 1.66
.150 510,880 271 1579
.200 325,514 .326 1.66
.250 180,918 411 1.38
.300 104,615 5 AL 10832
350 68,197 .618 1.28
.400 50,331 .703 15529
.450 39,350 . 780 iE313
.500 30,384 .868 1.46

MRA also reviewed the manual reserves calculated by Hecla on
the smaller pods. As in the large 2zones, true thicknesses were
calculated as the data were projected to the plane of each zone.

Mine Reserves Associates Page 8 Rosebud Reserve Audit
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Reserves were calculated using polygons and a 15 percent dilution
factor was added. Reserves for these zones at the .100 oz/ton Au
cutorf are: :

Polygon Reserves

Zone Tons Au (opt)
il 134,869 o ALEYT)
3 52,691 .231
5 114,834 245
7 77,148 .243

7.0 CONCLUSIONS AND RECOMMENDATIONS

Drillhole data collection and analysis appear to have been
done conscientiously by Lac initially, and finally by Equinox who
later acquired the project. Unfortunately, some of the knowledge
concerning check assays seems to have left with the departure of
Lac. However, examination of the data as well as old reports
indicates that this should not be a problem.

The reserves were developed using industry standard methods.
The same general approach was employed in both the computer and
manual methods. True thicknesses were computed and the data was
projected to the general plane of the zones. Projection distances
as well as bounding drillholes limited the extent of estimated ore.
Reserves contained within the delineated zones were developed from
composites which met a minimum mining thickness as well as a
minable cutoff grade. Estimated blocks within the modeled zones as
well as the manually calculated blocks would meet a proven/probable
classification by normal SEC requirements on reserves. This is due
to:

1) The tight zonal boundary separating the mineralized zones
from the weakly or non-mineralized material.

2) The inclusion of mining parameters in the compositing of
drillhole data.

3) The confirmation of mineralization continuity through the

geostatistical analysis and estimation of grades within the range
of continuity. '

Mine Reserves Associates Page 17 : Rosebud Reserve Audit
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1.0 INTRODUCTION

During November 1993, Mine Reserves Associates Inc. (MRA) was
retained by Hecla Mining Company (Hecla) to perform a reserve audit
on the Rosebud deposit. This property is controlled by Equinox
Resources Ltd. and the audit was done as part of Hecla's due
diligence examination prior to their anticipated merger with
Equinox.

The Rosebud deposit is in a volcanic hosted, epithermal gold
system. Mineralization occurs in veins and veinlets which are
localized by faults, shears and fracture zones. The project area
is located in Pershing County, Nevada.

The reserve audit consisted of a review of data collection and
analysis procedures, a detailed check and refinement of MRA's
previous reserve estimation, a review of the manual reserve
calculated for small ore pods within the deposit, and generation of
final ore zone maps for use in engineering. A visit was made to
Equinox's office in Lovelock, Nevada to gather further information
on check assays and the geological interpretation of the deposit.

2.0 DRILLHOLE DATA BASE

The drillhole data were received from Hecla as a MEDSystem
data file. A total of 39,359 assay intervals were contained within
310 drillholes. A combination of core and reverse circulation
drilling methods were used. A drillhole plan map is shown in

" Figure 1.

Hecla performed an analysis of core versus reverse circulation

drilling and. found no substantial differences between the two. MRA

reviewed this analysis and also compared data on cross sections at
Equinox's office. Both types of data appear to provide good
quality samples for use in reserve analysis. The reverse
circulation holes were drilled by Lac when they controlled the
property and used a collection scheme suitable for wet sampling.

MRA requested the original Lac data base containing check
assays and repeats. Different types of samples were recorded in
this data base and combined together, e.g. check assays from second
party laboratories combined with repeats from the original
laboratory. It became obvious that a quantitative analysis of
sampling and assaying accuracy and precision could not be made.
However, after review of the multiple assays as well as the reports
completed by Lac, MRA is satisfied that sampling and assaying is

Mine Reserves Associates Page 1 Rosebud Reserve Audit
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representative of the true deposit value. MRA also spot checked
assay certificates with the computerized data base and found no
errors in data transfer.

3.0 ZONE DELINEATION AND COMPOSITING

Previously, MRA modeled the two largest mineralized zones
within the Rosebud deposit. These were zones designated as Zone 2
and Zone 6 by Hecla. Since the previous analysis was performed
rather quickly as part of an acquisition study, MRA reviewed the
zone delineation in detail as well as the subsequent 1nclu51on of
samples used for reserve estimation.

A series of drillhole <cross sections were plotted
perpendicular to the zone strike. These were examined to determine
whether any drillholes were excluded from the previous study that
should have been included, or visa versa.

In Zone 2, one drillhole intercept was found to have been in
error previously. Adjusting this intercept resulted in additional
low grade reserves. Also several more waste holes were included
along the perimeter of the zone (bounding holes) to prevent the
over—-estimation of ore tonnage. Also in Zone 2, the area known as
the chimney was separated from the remainder of the zone for
purposes of estimation. While connected to Zone 2, it appears to
have its own grade and thickness characteristics and contains
sufficient data to justify its separation as, a unique
mineralization population. A "hard" boundary was digitized around
this zone for grade and thlckness estimation. It was however left
in Zone 2 for reserve reporting purposes.

In Zone 6, the previous interpretation was left mostly
‘unchanged with the exception of additional bounding holes in areas
that appeared to be overly extrapolated. The interior of Zone 6
was not changed.

Drillhole intercepts were composited according to underground
mining criteria. Drillhole assays were tagged with zone codes. An
assay interval of waste on the top and bottom of each 2zone
intercept were included to allow for dilution. A minimum grade of
.100 oz/ton gold grade with a minimum thickness of 20 feet was used
to develop ore composites. .

For each composite, the zone top coordinates and elevation,
mid-point coordinates and elevation, bottom coordinates and
elevation, gold grade, silver grade, composite thickness, and true
thickness were computed. For the true thickness calculation, it
was assumed that Zones 2 and 6 are horizontal. Zone 2 and 6

Mine Reserves Associates Page 3 , Rosebud Reserve Audit




composite locations are shown in Figures 2 and 3.

4.0 STATISTICAL ANALYSIS

The statistical analysis was not redone since the previous
study resulted in good estimation parameters. A summary of the
previous analysis is re-stated below.

The cumulative distributions for gold, silver, and true
thickness for each zone were plotted on a lognormal scale and
analyzed. Gold distributions show four distinct populations: a low
grade background population, a low grade mineralized population, a
higher grade mineralized population, and an extremely high grade
population which may be statistical outliers. Thickness
distributions show a background population of minimum mining
thickness and two populations above this background.

Populations for the two zones were separated as follows:

Zone 6 - Au Zone 2 = Au

0.000 - 0.099 Background 0.000 - 0.099 Background

0.100 = 0.250 Low Grade 0.100 - 0.190 Low Grade

0.251 - 1.000 High Grade 0.190 - 0.700 High Grade
> 1.000 Extreme Grades : > 0.700 Extreme Grades

Zone 6 = Thick Zone 2 - Thick

0.0 = 20.0 Background 0.0 - 20.0 Background
20.1 - 50.0 Low Thickness ] 20.1 - 50.0 Low Thickness
> 50.0 "'High Thickness > 50.0 High Thickness

Indicators were assigned to the Background-Low Grade(or
Thickness) and Low Grade(or Thickness)-High Grade(or Thickness)
cutoffs with a "0" given to each composite if below the cutoff and
a "i1" if above. Variograms were then calculated for these
indicators as well as on grade and thickness. )

Average variograms (non-directional) were computed because of

the low number of available composites. Fitted variogram models
are tabled below:

Mine Reserves Associates Page 4 Rosebud Reserve Audit
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Zone Type Co Ccl Range
2 Au .187 .549 170
2 ORK Ind(Au) .383 1.77 185
2 Back Ind(Au) : .157 .692 173
2 Thickness .034 .950 154
2 ORK Ind(Thick) .028 7.80 160
2 Back Ind(Thick) .240 .572 148
2 Ag .019 1.39 164
6 Au .350 .880 280
6 ORK Ind(Au) 1.35 3.94 208
6 Back Ind(Thick) .037 .764 220
6 Thickness 84.2 628. 189
6 ORK Ind(Thick) .050 4.15 110
6 Back Ind(Thick) .190 1.27 280
6 Ag 320 1.06 148

5.0 BLOCK ESTIMATION

A block size of 25 by 25 feet in the horizontal dimension was
selected with a variable thickness as estimated in the vertical
dimension. For gold, each of the four observed populations were
estimated for each block. The background indicator was estimated
by linear kriging, resulting in a percentage of block belonging to
the background population. A background gold grade was also
estimated by linear kriging to determine the grade of the block
background percentage.

The low and high grade populations were estimated by Outlier
Restricted Kriging (ORK), a technique developed to reduce the
normal smoothing effect of 1linear kriging in highly skewed
deposits. In ORK the indicator between the low and high grade
populations is estimated by linear kriging. This represents the
probability of a block belonging to the high grade population.
This probability is then introduced into the kriging matrix to
influence the kriging weights assigned to composites. High grade
values with support form other high grades, as represented by a
large block probability, will result in block grades that are
higher than linear kriging. 1Isolated high grades will conversely
be de-weighted and have less influence than in linear kriging. As
stated before, this technique unsmooths the distribution of blocks
to more closely resemble the distribution of composites.

The extreme gold values were used without cutting, but were
assumed to have a limited extent of influence. These values were
limited to a search distance of 50 feet. '

A block average grade was then computed by weight averaging
the background grade with the ORK estimate using the background
block percentage. This same methodology was used for both gold and

Mine Reserves Associates Page 7 Rosebud Reserve Audit
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thickness with the exception that thickness did not have any
extreme value limitation.

Block silver grades were estimated with linear kriging. A
minimum of 2 and a maximum of 10 composites were used for
estimation within a search radius of 200 feet. Block locations for
Zones 2 and 6 are shown in Figures 4 and 5 and Zone top elevations
are shown in Figures 6 and 7.

6.0 RESERVES

Reserves were calculated for Zones 2 and 6 using a tonnage
factor of 13.0 ft3/ton and the estimated zone thickness per block.
These reserves include dilution but do not include an underground
mining recovery factor. Reserves at various cutoffs are tabled
below and are shown graphically in Figures 8 through 11.

Zone 2 - Reserves

Cutoff (Au opt) Tons Au (opt) Ag (opt)
.100 852,246 .310 1.94
.150 614,553 .382 2.09
.200 489,567 .435 2.02
.250 ~ 413,932 474 1.92
.300 321,985 .532 1.78
.350 , 249,077 .592 1.81
.400 194,312 .653 . 1.87
.450 158,010 . 705 2.03
. 500 131,188 .753 2.14

Zone 6 - Reserves

Cutoff (Au opt) Tons _ Au (opt) Ag (opt)
.100 752,519 .224 1.66
.150 510,880 .271 1.79
.200 325,514 .326 1.66
.250 180,918 <411 1.38
.300 104,615 .515 1.32
.350 68,197 .618 - 1.28
.400 50,331 .703 1.29
.450 39,350 .780 1.33
.500 30,384 .868 1.46

MRA also reviewed the manual reserves calculated by Hecla on
the smaller pods. As in the large 2zones, true thicknesses were
calculated as the data were projected to the plane of each zone.

Mine Reserves Associates Page 8 Rosebud Reserve Audit
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Reserves were calculated using polygons and a 15 percent dilution
factor was added. Reserves for these zones at the .100 oz/ton Au
cutoff are: :

Polygon Reserves

zZone Tons Au (opt)
1 134,869 .147
3 52,691 .231
5 114,834 .245
7 77,148 .243

7.0 CONCLUSIONS AND RECOMMENDATIONS

Drillhole data collection and analysis appear to have been
done conscientiously by Lac initially, and finally by Equinox who

- later acqulred the project. Unfortunately, some of the knowledge

concerning check assays seems to have left with the departure of
Lac. However, examination of the data as well as old reports
indicates that this should not be a problem.

The reserves were developed using industry standard methods.
The same general approach was employed in both the computer and
manual methods. True thicknesses were computed and the data was
projected to the general plane of the zones. Projection distances
as well as bounding drillholes limited the extent of estimated ore.
Reserves contained within the delineated zones were developed from
composites which met a minimum mining thickness as well as a
minable cutoff grade. Estimated blocks within the modeled zones as
well as the manually calculated blocks would meet a proven/probable
classification by normal SEC requirements on reserves. This is due
to:

1) The tight zonal boundary separating the mineralized zones
from the weakly or non-mineralized material.

2) The inclusion of mining parameters in the compositing of
drillhole data.

3) The confirmation of mineralization contlnulty through the
geostatistical analysis and estlmatlon of grades within the range
of continuity. :

Mine Reserves Associates Page 17 2 Rosebud Reserve Audit
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MINE RESERVES ABSSOCIATES, INC.

2700 Youngfield Street, Suite 250
Lakewood, Colorado 80215

(303) 231-9446 FAX (303) 232-5946

ITELECOPIER TRANSMITTAL COVER SHEET

Date: December 13, 1993

To: Fred Stahlbush

From: L.E. Allen

Number of pages (including header page): 4

If you have any questions or do not receive the total number of
pages, please call (303) 231-9446.

Special Instructions:
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MINE RESFRVES AS8S80CIATES, INC.

2700 Youngfield Street, Suite 250
Lakewood, Colorado 80215

(303) 231-9446 FAX (303) 232-5946

MEMORANDUM

To: Fred Stahlbush

Fm: L.E. Allen

Re: Rosebud Zone 2
Date: December 12, 1993

I broke out Zone 2 into Chimney and Non-Chimney reserves.
These are:

Non=-Chimney Chimney
Cutoff Tonsg Au Ag Tons Au aAgq
.100 724,255 .230 1,91
150 486,562 283 2.07
«200 361,577 .321 1,98
.250 285,942 347 1.82
«300 193,995 382 1.55
«350 121,086 417 1.47
400 66,322 <448 1,37
.450 30,019 475 1.59
.500 3,197 .532 2.32 127,990 .759 2.13

As the tons above cutoff for the Chimney area does not change
in the .100 to .500 oz/ton range, this reserve was not graphed.
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EXECUTIVE SUMMARY
MINE RESERVES ASSOCIATES INC'S REPORT
YRESERVE AUDIT OF THE ROSEBUD DEPOSIT"
DECEMBER 9, 1993

Mine Reserves Associates Inc. (MRA) estimated the main zones
(Zones 2 and 6) using Outlier Restricted Kriging, a geostatistical
technique developed to reduce the normal smoothing effect of linear
kriging in highly skewed mineralized populations. The smaller ore
grade zones were calculated manually by Hecla and diluted by a 15
percent factor. At a 0.100 oz/ton cutoff, the in-place (but
diluted) reserves for Rosebud are:

Zone Tons Au (opt)
1 134,869 .147
2 852,246 .310
3 52,691 .231
5 114,834 .245
6 752,519 .224
7 77,148 .243
Total 1,984,407 .258

These reserves, both geostatistical and manual, were developed
using industry standard methods. Sufficient caution was taken to
limit the projection of drillhole values in the plane of the
deposit as well as guaranteeing that the true thickness of the zone
was computed from drillhole intercepts. It is MRA's opinion that
the stated in-place reserves, while still to be subjected to a
mining recovery, would be classified as proven/probable by normal
SEC requirements. This is due to:

1) The tight zonal boundary separating the mineralized zones
from the weakly or non-mineralized material.

2) The inclusion of mining parameters in the compositing of
drillhole data. :

3) The confirmation of mineralization ‘continuity through

geostatistical analysis and estimation of grades within the range
of continuity.
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deposit as well as guaranteeing that the true thickness of the zone
was computed from drillhole intercepts. It is MRA's opinion that
the stated in-place reserves, while still to be subjected to a
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SEC requirements. This is due to:

1) The tight zonal boundary separating the mineralized zones
from the weakly or non-mineralized material.

2) The inclusion of mining parameters in the compositing of
drillhole data.

3) The confirmation of mineralization continuity through

geostatistical analysis and estimation of grades within the range
of continuity.
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