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A I .O INTRODUCTION 

1.1 Location and Access 

The Mt. Brussilof Magnesite mine is located within Mining Lease M31, immediately north of 
the confluence of the Mitchell River and Assiniboine Creek approximately 35 km northeast of 
Radium Hot Springs in the East Kootenay District of British Columbia. ( see Figure #I, 
“Location Map”) The property is crossed by latitude 50’47’N and longitude 115” 41’W. 

Access to the mine site is by Provincial Highway 93 to Settlers Road in Kootenay National 
Park. Settlers Road leads south-southeast along the valley of the Kootenay River. At a 
distance of 12 kilometers the Palliser road turns east off Settlers Road to the 14 km mark. The 
Cross River road trends northeast along the south side of the Cross River Valley to the 32 km 
mark. The Mitchell River road turns northward toward the mine at the 38 km mark. ( see Figure 
# 2, “Regional Location Map” ) 

The gravel road which is maintained year round by Baymag is 38 km in length from the highway 
to the mine site. 

1.2 Previous Work 

The current property is comprised of 461 contiguous claims in the Golden Mining Dtvision.(see 
Figure #3, “Baymag Claims Map”) 

The magneske occurrence was first discovered by G.B. Leech of the Geological Survey of 
Canada who was conducting a mapping program in the area. Grab samples, taken during the 
program, assayed up to 97% magneske. As a result of the Leech report, New Jersey Zinc 
Exploration Canada Ltd. staked the area and conducted a mapping and diamond drill program. 
Imperial Oil Enterprises also investigated the area but no additional work was performed. 
Baykal Minerals Ltd. conducted a mapping program in 1969 which resulted in acquisition of 
additional claims to bring the total to 278. Baykal Minerals arranged with New Jersey Zinc 
Exploration Canada Ltd. to conduct mining on their claims. 

Following the completion of field work in 1969 to 1970 which included diamond drilling 
programs, a production feasibility report was completed by Acres Western Limited of 
Vancouver for Baykal Minerals Ltd. 

During 1971, Brussilof Resources Limited and Baykal Minerals Ltd. amalgamated to form 
Baymag Mines Co. Limited. 

The property was optioned to Canadian Exploration Limited (CANEX) in 1972. CANEX 
conducted a field orientation program which included 2819.4 meters of diamond drilling to bring 
the total length then drilled on the property to 5,255 meters. Geological mapping of specific 
areas was alsc completed. 

In 1975 a 250 mt bulk sample was shipped to Refratechnik, a major German producer of 
refractory products, who showed interest in securing a raw material source. Crushed material 
was then forwarded to the research and manufacturing companies of KHD, Lorgi, and Polysius 
for research into developing a modern technology for calcining and dead-burning Mt. Brussilof 

,-.. type ore. 
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In 1979 Baymag Mines Co. Limited, a subsidiary of Refratechnik GmbH of West Germany, 
contracted Techman Ltd. and Kilborn Engineering (B.C.) Ltd. to re-evaluate the feasibility 
of bringing the magnesite deposit into production. The evaluation involved surveys, 130 
meters of percussion drilling, 75 meters of shallow diamond drilling and bulk sample extraction. 
A 100 ton sample of magnesite was extracted from a site on Rok 17 (now mine lease M31) 
and shipped to a crusher to be reduced to a minus IO millimeter mesh. The crushed sample 
was then shipped to Nichols Engineering and Research in New Jersey to be dead burnt. The 
dead burnt material was briquetted for further testing. 

In 1981 Baymag entered into a contractual agreement with John Woke Construction Co. Ltd. 
to operate the mine and also to be responsible for ore supply to the production plant at 
Exshaw, Alberta, a faciltty leased from Canada Cement Lafarge. 

During 1984, eight exploration holes totaling a length of 731.5 meters of diamond drilling was 
completed on the Rok 17 claim. The core was descriptively logged, sampled and assayed. 

A major exploration program was conducted in 1987, the purpose of which was to 
investigate the extension of the known magnesfte deposit up-slope from the current pit 
development and further delineate and evaluate the quality and quantity of the ore in the 
immediate vicinity of the active mining operations. Thirty-four diamond drill holes totaling 
2707 meters were drilled, logged, sampled and assayed. 

A smaller exploration program was conducted in 1989 in two areas of the claim block. In the 
area proximal to the current mine development, the goal was to further delineate and evaluate 
the quality and quantity of ore immediately north of the known reserves. Fifteen shallow 
diamond drill holes totaling 273 meters were drilled, togged, sampled and assayed. The other 
area of interest was near the confluence of the Cross and Mitchell Rivers on the southern Vano 
claims (now Bay 19 & 21 claims). Ten shallow diamond drill holes totaling 110 meters were 
drilled, logged, sampled and assayed. 

The following year Baymag acquired new ground up the Alcanterra, Assiniboine and 
Aurora Creeks bringing the total number of claims to 461 units. 

A small percussion drill hole program was conducted in 1990 with the goal of delineating zones 
of contamination near the little explored upper pit area. A total of 370 meters was drilled, 
sampled and assayed. It became evident that these localized contamination zones greatly 
influence the direction of pit development. Future drill and assay programs will be targeted 
toward these structures. 

Eight shallow percussion holes were drilled in the summer of 1991 to further delineate the 
zones of contamination in the north section of the upper pit. A total of 166 m were drilled, 
logged and assayed. 

A diamond drilling program consisting of 16 holes was drilled in the summer of 1992. A 
total of 950 m was drilled concentrated in an area immediately north of the upper pit. The 
program hoped to delineate new reserves and determine future pit development. 

A small exploration program was conducted in 1993 on the Bay-21 claim. Three diamond drill 
holes totaling 182 meters were drilled, fogged, sampled and assayed. 

At the end of the 1993 exploration program a total of 27 percussion holes and 145 diamond 
drill holes had been drilled on the property. This brings the total length diamond drilled to 
10,280 meters and total percussion drilling to 500 meters, 
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Commercial scale mining started in the second quarter of 1982 and has increased dramatically 
since then. The Baymag mine is an open pit operation which is run year round and currently 
produces 180,000 mtpy of high quality magnesite ore. 

1.3 Geological Summary of Orebody 

The genesis of the deposit is thought to be replacement of a fine grained grey dolomite by 
magnesite with most likely several phases of replacement and/or re-crystallization occurring. The 
ore is generally white to pale grey in colour and is coarsely crystalline. The orebody is a 
relatively homogenous high grade deposit viewed on a large scale. Closer examination, 
predominantly by chemical anabsis, have identified that broad irregular zones of contaminants 
occur through such forms as veining, in-filling of fractures and within the magnesite matrix itself. 
The value of these contaminants and the form in which they occur play a key role in determining 
whether the material is considered as straight ore, complimentary ore, marginal ore or waste. 

The components of vein material are generally fine grained pyrite and/or aphanitic white 
dolomite. Veins occur as irregularly oriented structures with individual veins swelling to 
thickness’ of IO cm and pinching out to nothing. Some veins, especially pyrite, tend to form in 
swarms covering areas tens of meters wide. 

In-filling of fractures occurs in thickness’ up to 5 cm and generally occurs as a light brown silty 
clay material, aphanitic white dolomite or as pyrite. Minor occurrences of palygorskite can 
sometimes be seen coating fracture walls. The fractures are generally narrow elongated curvi- 
planar structures with local deviations of strike and dip. An invisible chemical halo often brackets 
the more visible fracture. These halos pinch and swell in a similar manner as veining but on a 
larger scale. 

The interstitial or in-matrix contaminants are comprised of thin coatings of calcite or dolomite 
between magnestte crystals or as a simple Ca ion exchange within the crystal lattice itself. This 
form of contamination is the most broad form, covering areas as wide as 100 meters. With 
sufficient drilling, these areas can now be generally classified in the complimentary and 
marginal ore types as contaminant values are usually less than occur in the other forms of 
contamination. 

The competitive market and specific end uses of magnesite places great importance on the 
chemical specification of the product. Somewhat unique to industrial minerals and magnesite in 
particular is the requirement of continually meeting a set grade specification without receiving 
any bonus for surpassing it. Material under spec on the other hand, has a very sharp value 
cutoff and is essentially valueless mere tenths of a percent below spec. Most if not all natural 
deposits rarely conform to such strict boundaries (e.g. some material within the deposit is above 
spec, some right at spec and some below.) As a result before mining can be contemplated, a 
complex and feasible sequence of blending ore quality and ore type have to be determined. The 
Brussilof deposit is somewhat lucky in this respect in that chemical analysis of the orebody has 
confirmed that some inverse grade relationships exist. For example, when the ore has iron 
values above spec the calcium values are oflen consistently below spec and vice versa. Other 
similar relationships exist with other element pairs to a lessor degree. Baymag has initiated a 
complementary ore pile strategy in order to capitalize on this characteristic. Complimentary 
material from different blasts are routinely blended together to achieve a uniform product exactly 
at the spec level thereby optimizing usage of the deposit.(a high iron low calcium blast which by 
itself would be waste is blended with a low iron high calcium which again by itself would be waste 
resulting in on-spec ore) (the right waste with its correct complimentary waste results in ore) 

A 

3 



Results from blasthole assaying in areas of broad contamination enable quality control to design 
blending scenarios which result in the selective sorting and subsequent salvage of material 
otherwise destined for the waste dump. 

The varying nature of the joint orientation (dip and direction) as well as change in mineral 
content, the halo effect and the lack of visibility in the floor have made the reliance on chemical 
analysis crucial. 

A 

4 



2.0 DETAILED TECHNICAL DATA AND INTERPRETATION 

2.1 Purpose 

The main objectives of the blasthole analysis program are: 

l to evaluate and model current blasthole rounds and thereby assist quality 
control at the mine 

. to use collated blastholes by benches to aid in future development decisions 

2.2 Methodology 

Blastholes are set out in grid style approximately in a 2.5 X 2.5 meter pattern. An air-track 
percussion drill is used to drill 6 meter deep holes. The cuttings of each hole are examined and 
collected into a sample bag and tagged with a four digit sample number. After drilling is 
completed the pattern is surveyed. 

The blasthole samples are assayed for MgO and four prominent contamination elements 
found at the mine; CaO, FezOs, AlsO and SiO*. Samples of each round are collected daily 
and taken to the Baymag Lab in Exshaw, Alberta for analysis. 

The analyses are merged with their associated survey locations and entered in the 
blasthole module database. Blasthole assays are interpreted in several stages. 

When first sampled, they are usad as the primary database for modeling their associated 
round. The blast is modeled with this data using a gee-statistical kriging technique. Linear 
features and zones of contamination can generally be seen in the pattern. This information is 
passed to quality control at the mine to assist in ore extraction. 

The assays are also used at a later date on a much larger scale. All assays belonging to a 
single bench are plotted together in one amalgamated bench map similar to figure # 5, but with 
each of the element values (Ca, Fe...) not sample numbers. The plot may consist of up to 100 
separate rounds. These blasthole bench plans help in predicting what the next bench below 
might bring and how best to pian its extraction. Mine geologists also keep a record of linear 
and zonal features (joints, fauits...). This is important as these features are very difficult if not 
impossible to visually discern on the pit floor. The feature’s trend and coordinates can be 
ascertained from these plans and entered into a survey instrument and its position marked 
accurately in the field. 

2.3 Data 

All samples were taken within the Mining Lease M31 in both the Upper and Lower open pits. 
A total of 2724 samples were collected and analyzed during the period May 28, 1998 to April 
23,1999. The samples occurred over two mine benches at elevations 1354 and 1450 meters. 
A sample location map is provided to locate the holes. (see Figure # 5, “Plan Map - Sample 
Locations” ) See Appendix A for the individual assay sheets. The assays are grouped by 
individual blast and then sample number. Sample information includes sample number, unit 
number, easting, northing, elevation and grade values. 
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2.4 Interpretation 

A summary of sub-surface conditions encountered during the assaying program is presented 
herein. The summary represents a preliminary assessment of geological conditions 
which coutd have an effect on the continued development and production in the area. In order 
to facilitate the quality control process, a total of 2724 blastholes were drilled and anatyzed. 
Assay results from these holes are instrumental in the delineation of otherwise undetectable 
contamination zones necessary in the modeling process to help quality control at the mine as 
well as for determining the direction of future development in forthcoming benches. 

Analysts of the upper pit btasthole cuttings have established that nine east-west joints, two north- 
south joints and one joint trending north-west to south-east have sliced through the high-grade 
orebody. With the exception of joint 5, which is a wider structure containing a calcium stained 
in-fill, all were visually indistinguishable in the pit floor. Five zones of contamination described 
as iron, calcium, pinolitc magnesite, silica and sugary dolomite were also identified by using the 
blastholes results. (see Figure # 4 “Geological Interpretation”) 

The newly identified north-south trending joint #I7 has variable in-filling of calcium clay, 
dolomite and iron as it stretches over the north section of the pit. The second north-south 
trending joint 14, which roughly parallels joint 17, only contains calcium clay. Number 19 joint 
which strikes diagonally through an iron zone, is in-filled with calcium clay. Joint #3 contains 
elevated silica values usually in the form of palygorskite. In-filling of calcium and iron were 
located in joints #I 5, 16 and 18. Atthough in close proximity with joint # 15, joint # 16 also 
showed signs of dolomite in-fillng. Joints 4 ,iO, 13 and 20 all contain calcium clay with number 
10 also containing iron pyrite. 

The iron zone outlined in the upper pit is an irregular shaped occurrence 15 m by 100 m with 
assays between 0.8 and 2.5 weight percent. The form of iron tends to be limonite although minor 
pyrite exists. 

A small silica zone near the hanging wall 40 meters long and 10 meters wide could only be 
identtied by chemical analysis. Assays from this area varied from 0.6 to 0.86 percent silica. 
Microscopic analysis has identified quartz as the mineral producing the elevated Si02 levels. 

The upper pit also has an area containing sugary dolomite. Values ranged from 2.8 to 12.4 % 
calcium and 0.55 to 2.43 % silica. This form of dolomite is not the readily identifiable euhedral 
milk-white rhombohedral dolomite crystals, instead it occurs as zones of small patchy irregularly 
shaped pods of creamy to tan fine grained crystals. 

The pinolite texture occurs as 2 to 3 cm blady white magnesite crystals in a fine grained dark 
grey argilliceous dolomite groundmass. They form in small pods of up to 3 meters in size and 
are thought to be remnants of the original partially un-replaced host rock. Once exposed on 
surface these areas are easily distinguished due to the pinolitic texture. Their small size and 
erratic occurrence however make these zones difficult to locate below surface leaving blasthole 
analysis as the only means of predicting their occurrence. 

Analysis of the lower pit blasthole cuttings have established that four east-west joints and two 
north-south joints have sliced through the high-grade orebody. Again all are practically 
indistinguishable in the pit floor. Two zones of calcium contamination and a small iron enriched 
area are also identified by using the blastholes results. (see Figure # 4 “Geological 
Interpretation”) 

An oval shaped zone of calcium, approximately 65 by 20 meters in size, is located in the north 
lower pk. Assays came back with values between 2.6 and 3.6 % calcium. The cause of the high 
Ca values, when microscopically investigated by the geologist, was found to be occurring within 
the magnesite matrix itself. This form of calcium contamination is visually indistinguishable from 
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A, 
high grade ore A similar irregular shaped zone also exists immediately south except blasthole 
results indicates that the structure is dipping to the south. Calcium values range between 2.6 to 
3.9 percent. 

A small 5 meter by 25 meter triangular shaped pyrite zone oriented in an east-west direction 
holds concentrated iron values between 0.8 and 3.5 percent. The pyriie occurs as a swarm of 
randomly oriented veins as well as disseminated small euhedral cubes. 

The north part of the pit is crossed by joint 131 which consists of pyrite in-fill. The north-south 
joints 128 and 129 as well as the east west joints 126 and 127 all contain calcium clay. 

2.5 Conclusions 

The nature of the Mt. Brussilof Magnesite deposit is homogeneous when looked at in large scale. 
The ore is generally white to pale grey in colour and is coarsely crystalline. When looked at on a 
round by round basis, differences in grade occur with seemingly little or no distinguishable 
visible characteristics. The blasthole values often offer invaluable assistance in these instances 
in terms of both grade control and determining pit development 

In total, the blasthole bench plans of the samples in this report confirm the existence and 
orientation of thirteen east-west trending, four north-south trending and one diagonally trending 
joint in the pits. A total of five calcium, two iron and one silica zone were also delineated. The 
orientation and location of these structures, aided by assaying the cuttings, is determined by 
quality control. The location is marked in the field and then indicated on individual blast maps 
and given to the hoe operators. 

,- The competitive magnesium oxide market drives the requirement to produce a homogeneous 
ore between a narrow set of specification limits. The typical nature of ore deposits rarely 
conforming to such strict boundaries created a need for Baymag to develop a complementary 
ore pile strategy. The strategy combines a complex but feasible sequence of blending scenarios 
to optimize the deposit by taking advantage of several chemical characteristics found within the 
Brussilof deposit. Chemical analysis of the orebody has confirmed that inverse grade 
relationships exist between calcium and iron. Areas of low iron / high calcium are blended with 
complimentary areas ( high iron I low calcium) to produce an ore material right on spec. 

Results from blasthole assaying in areas of broad low level contamination enable quality control 
to design blending scenarios which result in the selective sorting of components that woutd, by 
themselves, be waste. The varying nature of the joint orientation as well as change in mineral 
content, the halo effect and the lack of visibility in the floor have made assay results instrumental 
in the delineation of otherwise undetectable contamination zones necessary in the modeling 
process to aid quality control as well as for determining the direction of future development in 
forthcoming benches. 
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3.0 ITEMIZED COST STATEMENT 

The total costs incurred during the 1998 - 1999 blasthole assaying program were as 
follows: 

TABLE 3.1 ITEMIZED COSTS 

ITEM 

Baymag Lab (Exshaw) 
MgO, CaO, Fe203. A1203, SiOa 
May 28,1998 - April 23,1999 

GRAND TOTAL 

UNIT TOTAL 
UNIT COST QUANTITY COST 

sample $80 2724 $183,440 

$183,440 
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