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INTRODUCTION 

Throughout this report the term Blue River Property refers to mineral claims Verity 1 to 13. Mara 

1 to 7, Paradise l-3,5-6, 9-l 1, Fir 1 to 12, Serp 1 to 6. Gum l-6 and Thunder 5 which encompass 

a number of tantalum-niobium-phosphate bearing carbonatites, located approximately 30 km 

northeast of Blue River, British Columbia. Claims Verity 1 to 9 and Fir 1 to 9 were acquired by 

Commerce Resources Corp. during February, 2000; Mara 1 to 7 during August, 2000; and Verity 

10 to 13 and Fir 10 to 12 during October, 2000. Claims Paradise 1 to 13 were acquired during 

December, 2000; Thunder 5 during April, 2001; Serp 1 to 6 during March, 2002; and Gum 1 to 6 

during December, 2003. These claims have been referred to as the Verity, Mara, Paradise, Gum 

and Fir properties in prior assessment reports. 

Work, consisting of limited prospecting and soil sampling, was conducted in July 2003 by 

Dahrouge Geological Consulting Ltd., on behalf of Commerce Resources Corp. Additional work 

included mineral processing and gravity concentration tests on material from the Fir Carbonatite 

by International Metallurgical and Environmental Inc. 
As information on regional and property geology, mineralization, regional structure, stratigraphy 

and lithology are available in prior assessment reports by Dahrouge (2001a, 2001 b), Dahrouge 

w and Reeder (2001,2002a, 2002b) and Smith and Dahrouge (2002,2003), it has not been included 

herein. Throughout this report, attitudes of bedding and other planar features are given as A’/B’ 

SW, where A’ is the azimuth of the strike and B’ is the amount of dip in the direction indicated. A 

magnetic declination of 20.4’ east was used. 

1.1 GEOGRAPHIC SElTlNG 

1.1.1 Location and Access 

The Blue River Property is located along the east side of North Thompson River valley of east- 

central British Columbia, within NTS map area 83 D/6 (Fig. 1). The northern carbonatites (Verity, 

Mill, Paradise, Roadside-Serpentine Creek) are within the Verity-Paradise-Mara claims and the 

southern carbonatites (Fir, Upper Fir, Bone Creek) are within the Fir claims. 

The property is approximately 30 km north of Blue River, 45 to 65 km south of Valemount, 

British Columbia and is accessible from British Columbia Highway 5 (Yellowhead South Highway). 

The Fir claims can be reached via Gum Creek forest service road which branches from Highway 

5 about 23 km north of Blue River. Other areas on the property can be reached through a network 

of well-maintained logging roads. Remote and high-altitude locations are restricted to access by 

LJ foot or helicopter. The main line of the Canadian National Railway, which parallels the Yellowhead 
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Highway, passes through the western part of the property. Limited supplies and accommodations 
w 

are available at either Blue River or Valemount. 

1.1.2 Topography, Vegetation, Climate and Geographic Names 

The Blue River Property is between about 700 m and 2300 m elevation above sea level and 

is located along the steep, west-facing slopes of the Monashee Mountains. Slopes are typically 

covered by thick undergrowth consisting of buckbrush, devil’s club and huckleberry. Areas not 

subjected to recent logging are covered by dense stands of hemlock, cedar, fir and white pine. 

Timber line is usually between 1800 to 2000 m elevation. Precipitation averages about 120 cm per 

year and snowfall is generally heavy. 

1.2 PROPERTY 

The Blue River Property encompasses a contiguous area of about 111 km* situated within 

Kamloops Mining Division (Fig. 1.2; Table 1.1). The property includes 21 two-post mineral claims 

(Verity 1 - 9; Mara 5 - 7; Fir 1 - 9) and 36 four-post mineral claims (Verity 10 - 13; Mara 1 - 4; 

Paradise I-3, 56, 9-l 1; Gum 1 - 6; Serp 1 - 6; Fir 10 - 12; and Thunder 5). The claims are wholly 

owned by Commerce Resources Corp.(Fig 2). On December 16, 2003, Commerce Resources 

Corp. made application to reduce the size of the following four-post claims: Paradise 1, 2, 3, 6 and 

Gum 2 (Table 1 .I). 

kJ 

Previously, the area was divided into four (or more) separate properties. The term Blue River 

Property is now used to include the Verity Property (claims Verity 1 - 13), the Mara Property (claims 

Mara 1 - 7) the Paradise Property (claims Paradise 1-3,5,6,9-l I), the Gum Property (claims Gum 

1-6) and the Fir Property (claims Fir 1 - 12 and Thunder 5). These properties, in addition to the 

Serp claims, make up a contiguous area and are considered one property. 

1.3 HISTORY AND PREVIOUS INVESTIGATIONS 

1.3.1 Work by Previous Operators 

The Blue River Property was explored sporadically over the past half century for a number of 

different commodities. The carbonatites have been examined for their potential to host deposits 

of vermiculite, uranium, niobium, tantalum and phosphate. Exploration work has included 

prospecting, geological mapping, trenching, geophysical surveys and diamond drilling. The results 

of this work have identified at least six separate carbonatite intrusions with significant Ta-Nb-P 

mineralization. w 
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TABLE 1 .I : LIST OF MINERAL CLAIMS 

Claim Name TellWe Units/Claim Record Actual/Expected 
Number Date Expiry Date 

Verity l-6 374654.9 leach 2000-02-15 2007-02-15 
Verity7-9 374660-62 leach 2000-02-17 2007-02-17 
verity 10 382159 20 2000-10-28 2009-10-28 
verity 11 382160 12 2000-10-27 2008-10-27 
Verity 12 382161 16 2000-10-27 2008-10-27 
Verity 13 382162 20 2000-10-27 2008-10-27 
ma 1.3 380030 20each 2000-08-16 2011-08-16 

Mara 2 380031 8 2000-08-16 2011-08-16 
Mara 380033 8 2000-08-17 2011-08-17 

blara 5-7 380034-6 leach 2000-08-18 2011-08-18 
Paradise 1' 383334 8 2000-12-30 2004-12-30 
Paradise 2. 383335 6 2000-12-30 2004-12-30 
Paradise3' 383336 15 2000-12-30 2004-13-30 

Paradise 5.9 383338.42 6each 2000-12-29 2004-12-29 
Paradise 8* 383339 12 2000-12-29 2004-12-29 
Paradise10 383343 8 2000-12-29 2004-12-29 
Paradise 11 383344 10 2000-12-29 2004-12-29 

FIR I-Q 374863-71 leach 2000-02-16 2012-02-16 
FIR IO-12 382163-5 20each 2000-10-28 2011-10-28 

Thunder5 365831 20 2001-04-23 2005-04-23 
serp 1 392389 12 2002-03-11 2005-03-11 

serp2,4 392390,92 18each 2002-03-10 2005-03-10 
.serp 3 392391 20 2002-03-11 2005-03-11 
serp 5 392393 18 2002-03-09 2005-03-09 

L Serp 8 392394 18 2002-03-08 2005-03-08 
Gum 1.3-6 383846.48-51 16each 2001-01-31 2004-12-23 

Gum2' 383647 8 2001-01-31 2004-12-23 
Totals 488 

'Claim size reduced Dec.16.2003 

The Verity Carbonatite (once described as a limestone unit) was originally discovered in 1949 

by Mr. O.E. French and briefly examined for its vermiculite potential by Zonalite Corporation 

(McCammon, 1950). Further work by Mr. French in 1951 and the B.C. Department of Mines 

identified radioactive pyrochlore and the property was optioned by St. Eugene Mining Corporation 

Ltd. for its uranium potential (McCammon, 1952). Between 1952 and 1955 the company conducted 

road-building, geological mapping, prospecting, trenching and sampling (McCammon, 1954). 

The area surrounding the Paradise Carbonatite, to the east of Verity, was staked in 1967 by 

Anthony Rich and a reconnaissance exploration program of prospecting, mapping and sampling 

was completed (Rich, 1968). During the late 1960s the Blue River carbonatites were examined by 

Dr. Anthony Mariano, on behalf of Kennecott Copper Corporation (Mariano, 1982). 

In 1976, the property was re-staked by John Kruszewski for its uranium and columbium 

(niobium) potential and an exploration program involving ground geophysical surveys 

L/ (9 
ma netometerand scintillometer), stripping and trenching was conducted (Meyers, 1977; Jackson 

et al., 1978; Ahroon, 1980). 
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In 1980, the property was optioned by Anschutz (Canada) Mining Ltd. primarily as a tantalum 
\;;;/ 

and niobium prospect. An aggressive exploration program was initiated including airborne and 

ground geophysical surveys, geological mapping and diamond drilling. This work resulted in the 

discovery of the Bone Creek and Fir carbonatites and the definition of a small (-2 mT) deposit at 
the western extremity of the Verity Carbonatite (Aaquist 1982a, 1982b). Between 1980 and 1982, 

approximately 4000 m of drilling was completed on the Verity, Mill, Bone Creek and Fir 

carbonatites. Due to a drop in the price of tantalum, no further exploration work was conducted 

and the properties were allowed to lapse. 

TABLE 1.2: SUMMARY OF PRIOR EXPLORATION 
AT THE BLUE RIVER PROPERTY 

Yl?ZW Descriotion Reference 

1951-52 

1953 

1954 

1967 

1977-76 

1979-80 

1981 

1982 

Geological mapping, sampling. several hand trenches on 
the Verity Carbonatite (limestone) 

Geological mapping, test-pitting and sampling 
Road-building, stripping and trenching 

Minor sampling 

Mapping and sampling of Paradise Carbonatite 

Ground magnetometer and scintillometer surveys, 
prospecting. trenching and sampling 

Airborne and ground geophysics, geological mapping, 
sampling and core drilling 

Extensive diamond drilling, geological mapping, sampling 
and 1:4000 scale topographic map constructed 

Detailed mapping and sampling 

McCammon, 1950 

McCammon, 1952 

McCammon, 1954 

McCammon. 1954 

Rich, 1968 

Meyer, 1977 
Jackson et. al.. 1978 

Ahroon, 1980 

Aaquist, 1982a 

Aaquist, 1982b 

1.3.2 Work by Government or Academic Agencies 

Despite the rarity of carbonatite occurrences worldwide, the unusual mineralogy of the Blue 

River carbonatites and their accessibility, they have yet to be the primary focus of any detailed 

scientific studies. The Canoe River area, which encompasses the Blue River Property was mapped 

by R.B. Campbell of the Geological Survey of Canada in 1967 (Campbell, 1968). A more detailed 

study involving mapping of the stratigraphy, structure and metamorphism of the surrounding 

Cariboo Mountains area was completed by Pell and Simony (1981). The Mount Cheadle area, 

which was the focus of a metamorphic study by Digel et al. (1989), resulted in the discovery of the 

Serpentine Creek and Gum Creek carbonatites. 
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Because of the unusual minerals and original mis-identification of the carbonatites as 

sedimentary rocks, early studies involved petrological, geochemical and isotopic tests to correctly 

identify the igneous nature of the rocks (Rich, 1968; Mariano, 1979, 1982). The most detailed work 

on the mineralogy, petrology and geochemistry of the Blue River carbonatites was conducted by 

Dr. Anthony Mariano on behalf of Anschutz (Canada) Mining Ltd. (Mariano, 1979; 1982). A number 

of the carbonatites were also studied as part of a provincial-wide examination of alkaline intrusions 

by Pell (1987) and Pell and Hoy (1989). More recently, Hogarth et. al. (2000) examined chemical 

zoning in Verity pyrochlore crystals and Simandl et al. (2002) compared the chemical composition 

of pyrochlore and columbite crystals in the Verity and Fir carbonatites. 

1.3.3 Work by Commerce Resources Corp. 

During 2000, Commerce Resources Corp. re-staked the Verity and Fir Carbonatites with the 

present claim boundaries now covering an area of approximately 111 km2. Exploration during 2000 

consisted of a limited reconnaissance program including the examination of the known carbonatite 

exposures and confirming the tantalum-niobium-phosphate mineralization (Dahrouge, 2001a, 

2001 b). Two additional outcrops of carbonatite were discovered, one of which was named the 

L 
Roadside Carbonatite. 

During 2001, the company continued exploration on the Verity and Fir carbonatites with an 

extensive program consisting of prospecting, stream sediment sampling, ground geophysical 

surveys, soil sampling and diamond drilling (Dahrouge and Reeder2001,2002a, 2002b; Smith and 

Dahrouge, 2002). A total of 410 m was drilled at the Verity Deposit and 1245.21 m at the Fir 

Deposit. An inferred resource was calculated for both deposits using the prior drill data of Anschutz 

(Canada) Mining Ltd. and those results obtained by Commerce Resources Corp. (Table 1.3). 

Additional information and full descriptions of the 2000 to 2002 exploration can be found in prior 

reports. 

During December 2003, claims Gum 1 to 6 were purchased by Commerce Resources Corp. 

from International Arimex Resources Corp. 

1.4 PURPOSE OF SURVEY 

The 2603 soil sampling survey was undertaken to determine the possible extent of carbonatite 

outcrop (Upper Fir Carbonatite) discovered in the summer of 2002. This outcrop, which is 

predominately covered by vegetation and overburden of various thickness, lies east of the 

LJ 
previously discovered and extensively drilled Fir Carbonatite. Prior exploration in the vicinity of the 
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TABLE 1.3: INFERRED RESERVES OF TANTALUM AND NIOBIUM 
AT THE BLUE RIVER PROPERTY 

Carbonatite Cut-Off Grade TOllIleS Ta,O, NW’, PA 
Deposit Ta,Os (sW MT) (g/t) (g/t) (wP/o) 

Verify’ 150 3.06 196 646 3.2 

Fi? 150 5.24 194 697 3.5 

Fir’ 120 12.08 203.1 1074 

‘McCrea (2001), Verity beforsite specific gravity 2.93 
‘McCrea (2002), Fir beforsite specific gravity 3.02 
‘Smith and Dahrouge (2003), Fir beforsite specific gravity 3.02 

Fir Carbonatite was not extensive enough to have identified any soil anomalies of Ta, Nb, and MO 

relating to the Upper Fir. Samples were also collected from the Upper Fir Carbonatite to confirm 

high values of tantalum obtained from prior grab samples. 

In addition, mineral processing by international Metallurgical and Environmental Inc., was 

undertaken on 800 kg of drill core from the Fir Carbonatite to determine its amenability to gravity 

recovery. 

1.5 SUMMARY OF WORK 

In July 2003, Brent Gonek, Geol.1.T. and Steven Robson of Dahrouge Geological Consulting 

Ltd., conducted exploration on the Blue River Property. The work included the establishment of 

2.4 line km of grid, as well as collecting 121 soil samples and 3 whole rock samples (Appendices 

2A; 28; 4). Soil samples were analysed for trace elements, including niobium and phosphate and 

rock samples were analysed for trace elements and whole rock constituents. All samples were 

analysed by ICP-MS methods by Acme Analytical Labs Ltd. of Vancouver, B.C. The work was 

authorized by Commerce Resources Corp. 

International Metallurgical and Environmental Inc. processed approximately 800 kg of drill core 

to determine its amenability to gravity recovery (Appendix 5). 

1.6 FIELD OPERATIONS 

Field work was conducted by a 2-person crew in July, 2003. Personnel were based at a motel 

in Blue River, British Columbia. Four-wheel-drive vehicles were used for transportation to the Blue 

River Property. 
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PROPERTY GEOLOGY 

As Smith and Dahrouge (2002; 2003) and Dahrouge and Reeder (2002a), describe the 

property geology and mineralization, most of that information is not repeated herein; new 

information is however, included. 

2.1 STRATIGRAPHY, STRUCTURE AND LITHOLOGY 

2.1.1 Fir Carbonatite 

The Fir Carbonatite has been identified in outcrop and intersected by ten core holes over an 

area measuring 350 m east-west and 450 m north-south. it consists of two sub-parallel beforsite 

sill-like bodies that are between IO and 60 m thick. The variation in thickness and drill-intersections 

could be related to pinching and swelling or from repetition due to isoclinal folding. 

The Fir carbonatite is characterized by having consistent significant Ta-Nb-P mineralization with 

Ta,O, >200 g/t, Nb,O, >I000 g/t and P,O, > 3.00 wt%. Values below 100 g/t Ta,O, are rare with 

generally low concentrations of U and Th. Chemically, the Fir Carbonatite possess distinctive 

CalMgO and CeNb ratios from the other carbonaties (e.g. Verity). 
u 2.1.2 Upper Fir Carbonatite 

The Upper Fir Carbonatite, with significant tantalum-niobium-phosphate mineralization, was 

discovered in 2002. The showing is currently interpreted to represent the footwall block with the 

Fir Deposit being the down-dropped hangingwall block. This interpretation is based on two lines 

of evidence: a major fault zone encountered in holes FDDH-6 and FDDH-11, and geochemical 

characteristics (e.g. CaOlMgO ratio, CeNb ratio) that are almost identical to the Fir Carbonatite. 

The Upper Fir Carbonatite is recessive and exposed under three uprooted trees at the edge of a 

cut-block, and approximately 8 m further upslope below a gneissic cliff-face. Three representative 

grab samples of the carbonatite and one of the upperfenite alteration showed significant tantalum- 

niobium-phosphate mineralization (Table 3.1). 

3. 2003 EXPLORATION 

3.1 GRID ESTABLISHMENT 

In preparation for soil surveys and mapping, a grid was established based on the UTM NAD 

83 Grid System (Figures 4.1,4.2). The base line (BL 2700 East) was placed north-south and was 

I/ 
corrected for variations in slope. East-West cross lines were spaced 100 metres apart and were 

marked with flagging at 20-m intervals. In total, 2.46 line-km of grid was established. The grid was 
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surveyed using topofill and compass, Global Positioning Systems (GPS instruments) were also 

used in grid placement. 

3.2 SOIL SAMPLING 

One hundred and eighteen soil samples were collected at 20-metre intervals along the lines 

placed to test the extension of the Upper Fir Carbonatite. All samples were collected from the 

B-Horizon, which varied from 20 to 30 centimetres depth. 

Soil sampling identified an extensive zone of highly anomalous tantalum and niobium in soils 

associated with the Upper Fir Carbonatite (Figures 3.1, 3.2). An area with more than 20 ppm 

tantalum and 100 ppm niobium extends more than 200m north-south and remains open to the 

south. Furthermore, a second anomalous zone about 1 OOm downslope of the upper soil anomaly 

extends across two lines and also remains open to the south. 

3.3 PROSPECTING 

Prospecting along Gum Creek revealed no outcroppings of carbonatite. This constrains future 

work in the area to the south of this creek. The area between the Upper Fir and the Fir revealed a 

zone of carbonatite rich till, 250 meters northwest of the Upper Fir. The exposed till is dark-red- 

brown and fairlywell consolidated. Angular casts of gneiss, carbonatite and fenite are exposed and 

range in size from 3 to 4 cm, with some up to 20 or 30 cm. 

Grab samples of the Upper Fir Carbonatite contained values similar to those previously reported 

in 2002 (Table 3.1). The 2003 samples had tantalum values ranging from 302.2 to 419.6 g/t and 

niobium values between 2792.7 and 3386.6 g/t. Asample of the lowerfenite returned high values 

of molybdenum and lowertantalum and niobium values, which contrasts with samples collected in 

2002. 

TABLE 3.1: COMPARISON OF THE 2002 AND 2003 SAMPLES (Figs. 3.1,3.2) 

Location Samples, 
Location 

Upper Fir Beforsite 19127.19129 
(2003) (UTM 352893E. 5797574 N) 
Upper Fir Beforsite 13934,13936 
(2002) (UTM 353087E, 5797667N) 
Upper Fir Fenite Contact 19128 
(2003) (UTM 352898E. 5797583N) 
Upper Fir Fenite 13937 
(2002) (UTM 353087E. 5797667N) 

Ta,‘% NW, p*o, MOO, 
(g/t) (g/t) (x) % 

302.2 -419.6 2792.7- 3386.6 2.07-4.67 0.45 

134.8 - 266.2 2260 - 6738 2.64-4.34 

4.3 46.6 0.55 273.05 

78 1822 2.20 
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3.4 MINERAL PROCESSING 

In addition to the soil and rock samples collected from the Blue River Property, 800 kilograms 

of split HQ core was used in mineral processing. The core, which consisted entirely of carbonatite, 

was ground to approximately325 microns and processed in a Continuous Volume Discharge (CVD) 

concentrator. Density differences between the host rock and valuable minerals provide the basis 

for this process, which allows for the recovery of Tantalum and Niobium from the Fir Carbonatite. 

The estimated recovery of 85 to 91 percent of the available feed of Tantalum and Niobium is 

significantly higher than that from similar deposits, due to the nature of the host rock and 

associated mafic minerals. From this test work, Tantalum feed and tailings grades of 244 and 

25 g/t Ta were produced, respectively, with approximately 11.5 percent of the feed weight 

recovered. Less than one percent of the feed weight of the sample was recovered using traditional 

magentic separation techniques. However, the traditional magnetic separator would be able to 

remove 15 to 20 percent of the high-grade concentrates. 

4. DISCUSSION AND CONCLUSIONS 

L, The 2003 soil survey identified a diffusion pattern to the south and west of the Upper Fir 

occurrence. The anomaly remains open to the south and west of the new grid, warranting further 

work. Grab samples collected during the program reaffirm the prevously reported tantalum 

concentrations for the Upper Fir occurrence. 

Robin Wolbaum, B. SC., Geol. I.T. 

Edmonton, Alberta 
2004 05 07 

J. R. D 
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APPENDIX 1: ITEMIZED COST STATEMENT 

J. Dahrouge, geologist 
6.00 days supervising and report preparation 
6.00 days @ $ 481.50 

B. Gonek, geologist 
3.00 days supervising and report preparation 
5.00 days field work and travel between July 15 to 19, 2003 
5.90 days organize and pack field gear: 

13.90 days @ $ 390.55 

$ 2,889.OO 

$ 5.428.65 

S. Robson, assistant 
5.00 days field work and travel between July 15 to 19.2003 

15.30 days organize and pack field gear; update base maps and plot 
sample locations, edit sample descriptions 

20.30 days @ $ 251.45 $ 5,104.44 

W. McGuire. assistant 
4.10 days assist with preparation of maps and figures 
4.10 days @ $ 433.35 $ 1.776.74 

5 15,198.82 

b) Food and Accommodation 
Ld 10 man-days @ 5 53.88 accommodations $ 538.76 

10 man-days @ $ 30.35 groceries, meals and other $ 303.49 
5 842.26 

c) Transwxtation 
Vehicles: 4x4 Truck (2639 km @ 0.42) $ 1.108.42 

$ 1.108.42 

d) Instrument Rental n/a 

Mineral Processing (bulk sample, HQ Drill Core) $ 12,906.88 
International Metallurgical and Enviromental Inc. 

121 samples @ $ 1.37 soil sample preparation 5 165.72 
121 samples @ $ 24.56 analysis for trace elements by ICP $ 2,971.34 

Group 48 of Acme Labs 
3 samples @ $ 4.55 rock sample preparation 156.43 
3 samples @ $ 34.56 analysis for trace elements and whole rock i 103.68 

constituents by ICP. Group 4A-B of Acme Labs 
$ 16,304.05 

9) B!?es Reproductions and assembly 5 38.50 
5 38.50 
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APPENDIX 1: CONTINUED 

h) Other 
Courier and Shipping 
Digital Data 
Field Equipment and Supplies 
Long distance telephone 
Plots (E-size Maps) 

$ 67.57 
$ - 

$ 68.11 
$ 6.16 
$ 56.65 

$ 200.70 

$ 33,692.74 
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APPENDIX 2A: ANALYTICAL REPORTS FOR TRACE ELEMENT ANALYSES BY ICP FROM 
ACME ANALYTICAL LABORATORIES LTD. FOR THE 2003 SOIL SAMPLES 
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APPENDIX 2A: CONTINUED 
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APPENDIX 28: ANALYTICAL REPORTS FOR RARE EARTH ELEMENT ANALYSES BY ICP FROM 
ACME ANALYTICAL LABORATORIES LTD. FOR THE 2003 SOIL SAMPLES 
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APPENDIX 3: Soil Sample Locations With Ta, Nb and MO Concentrations 



APPENDIX 4: ANALYTICAL REPORTS FOR WHOLE ROCK ANALYSES BY ICP FROM 
ACME ANALYTICAL LABORATORIES LTD. FOR THE 2003 ROCK SAMPLES 
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CONTINUED 

The recovery of tantalum end niobium from the Fir Carbonatite is based on density differences 

between the host rock and the “al”abie minerals. This process. known es a gravity recovery 

processes is common for this type of deposit and has many operating facilities in the world. The 

test work reporkd herein represents a larger scale of testing than previously reporled and 

includes some process refinements based an previous metallurgical test results. 

The primary grind used in this test work was made slightly coarser relative to previous testing and 

was set at approximately 325 microns. The larger sample size of approximately 800 kilograms of 

solids resulted in higher concentration ratios in the operation of the Continuous Wume 

Discharge (CVD) concentrator. The overall recovery of tantalum and is expected lo be in the 

range of 85 to 91 percent of the available feed to a concentrate of approximately 29 percent 

contained oxides of tantalum and niobium. This is signiksntiy higher than that reported for other 

tantalum deposits of similar grade. due primarily to the nature of the host rock and associated 

mafic minerals in the gravity recovery process. 

Tantalum feed grades in this test work was 244 g/tonne Ta and tailings grades of 25 g/t Ta were 

produced with a recovery of approximately 11 .S percent of the feed weight. This concentrate, 

which has an upgrade ratio of approximately 9 was sent to a tabling circuit for furVia upgrading. 

It is assumed by the author that tailings from the tabling process when returned to the CVD as a 

circulating load, will not SignificanUy impact Vie tailing grades of the CVD tailings. It should be 

noted that all tabling tests resulted in similar upgrading of the CVD concentrates using similar 

operating conditions. 

W 

It was detetmined that only a sma11 fraction of the feed sample could be recovered using 

fraditional magnetic separation techniques (700 to 900 gauss separator). less than one percent of 

the feed weight. Approximately 15 to 20 percent of the high-grade concentrates could be 

removed with a traditional magnetic separator. and this process may have some advantage I” 

upgrading final or intermediate concentrates. 

w 
2 
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CONTINUED 

This report contains results of a bulk gravity tesl thal has been completed on a sampie of Fir 

Carbonatite ore as supplied by Commerce Resources Ltd. Test work was undertaken at Knelson 

Con~entmtors Research and Testing Centre in Langley. B.C. and the test samples were andyred 

by Teck Cominco Global Discovey Labs in~Vancouver. 
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A bulk sample of drill core rejects from the Fir carbonatite exploration program was crushed and 

dry screened using a laboratory jaw crusher and 30” diameter Sweco screen Wed with a 30 

mesh (6Wpmn) square aperture screen. The bulk *ample was screened. the oversize crushed and 

then re-screened. The screen oversize product was then retimed fo the crusher before re- 

screening and the final screen oversize fraction collected was ground in a *tainless steel 

laboratory mill in batches of 10 kilograms each. The crushed and ground products were combined 

for processing as a single batch through the Knelson CVD Gravity Concentrator. A simplified test 

program Rowsheet is presented in Diagram 1. 

The bulk sample was slurried with waier:Lo approximately 25% solids and pumped inlo a 

mechanically agitated feed tank. The material was fed under gravity to a CM (continuous 

variable discharge) Knelson Concentrator at a controlled rate and the concentrate and tails 

products circulated back to the feed tank. During this period a technician adjusted the settings of 

the C”D Concentrator ““if to give a concentrate mass recovery Of approximately 2.6 - 3 percent 

o” the first pass. The product streams were then diverted. the concenirate being collected and 

the tails were pumped to a separate holding tank. 

The Nelson CVD concentrate collected was then processed on a Gemini GT60 lab-scale 

shaking table. The table concentrate product was retained and the table tails were combined with 

the CVD lai1s for the second pass through the Nelson CVD unit. This procedure was repeated 

three times to produce three table concentrates (Ai. Aii and Aiii), a final table tails product and a 

final CVD tails product. Each of ihe various test products was comprehensively sampled and 

submitted for tantalum. niobium and uranium analysis. A metallurgical balance is given I” 

Appendix 1. 

The three primary table concentrate products were then combined and subjected io a magnetic 

separation process to remove the magnetic components. Previous test work conducted by 

lntematianal Metallurgical and Environmental Inc. had indicated that the gravity concentrate iest 

products from the Fir carbonafite contained a significant quantity Of magnetite ti.3 could be 

removed by simple magnetic separation techniques. The magnetic fraction contained relatively 

iow values of tantalum and niobium, thereby upgrading fhe melal v&es in the non-magnetic 

fraction of the gravily concentrate. 
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CONTINUED 

The maximum grade achieved in this series of tabling tests was approximately 30 percent 

combined oxides and so additional tabling tests were conducted after screening at 150pm (100 

mesh). the +15Opm and -15opm fractions being processed separately. 

The CVD Knelson tailings product from the third pass was processed in a fourth stage to 

maximize mineral recovery and to determine the overall recovery of tantalum and niobium that 

could be achieved to a primary rougher concentrate. 

Throughout the test program tie sample analyses included uranium determinations in order to 

track the uranium content throughout the various stages of the gravity process as it is seen as a 

potential contaminanl of a saleable tantalum-niobium concentrate ,,roduct 

6 
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RESULTS AND DISCUSSION 

The details of the four Knelson CVD stages together with Vie individual tabling results are given in 

Appendix 1. 

Based on the assayed head value and final tails value from the fourth pass through fhe Knelson 

CVD concentrator, the indicated recovery of tantalum and niobium is approximately glpercent to 

a rougher gravity concentrate. 

Cak”lations based a” the ~ncenfmte weights and grades from tie primary Knelson C”D and 

tabling tests. give a marginally lower recovery of 85%. See Table 1 

Gemini Table Results 

The table concentrate products averaged 6366 ppm tantalum and 34500 ppm niobium. 

representing an upgrade ratio of more than 26 : 1 from the original feedstock. 

In these Primary tabling tests, the three table tails products averaged g6ppm tantalum and 

437ppm niobium, this being less than 50 percent of the grade of the original bulk sampie and 

constituting approximately 11 percent of the feed mass. Table tails grades approximated the 

grades of the tails products from the equivalent process stage of the Knelson CVD concentrator 

(See Table 2) 

7 
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Table 2 -Tailings product grade comparisons 

The magnetic fraction constituted approximately 15 percenl of the mass and at a grade of 20 ppm 

tantalum and 274 ppm niobium was significantly lower than the head grade of the original bulk 

*arIde. 

The non-magnetic fraction, with an assayed grade of 0.78% tantalum. 4.36% niobium and 

969ppm uranium (7.2% combined TalNb oxides) was then re-tabled with the aim of producing a 

high-grade tantalum/niobium oxide gravity concentrate. Detailed results are presented in 

Appendix 2. 

This test (Bi) achieved limited upgrading, producing a concentrate of 21.5% TaiNb oxides. A 

rudimentary microscopic examination of the concentrate and middling products from this test 

revealed a r&lively large proportion of “gang& material being present in both produc&, 

identified as calcite. apatik and some amphibole. with sxne magnetite identified in the middling 

fraction (El middling). See Table 2. 

w 

w 
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Three table concentraie and middling products from the second series of tabling tests were 

combined, Test Cl (Bi Table Middling. Bii Table Concenfrate and Bii Table Middling) and dry 

screened at 150~. The single product, Bi Table Tails, was also dry screened at 15Opm. Test 

C2. in both cases the percentage +15Opm fraction was approximately 44% and showed 

significantly higher tantalum and niobium grades than the -150~ fraction. 

Table 4 -Combined TalNb oxide grades 

The respective coarse (+150pm) and fines (-150pm) fractions were then~ tabled separately. 

Detailed results are presented in Appendix 3. 
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The tabling of the +15Op fraction in Ted Cl. achieved very limited upgrading. from 25% to 

approximately 27% combined Ta/Nb oxides. with a significant portion of middling at a grade 

similar to the test feed grade and a tailings product assaying 19% TaiNb oxides. 

A similar profile of results is indicated in Test C2 
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CONCLLlSlONS 

The bulk sample of Fir Carbonatite material as tested (grind size P’S0 = 328pr-n. and head grade 

of 244 ppm Ta. 1215 ppm Nb and 25 ppm U). ihdicakd a very good response to gravity 

concentration techniques using a combinalion of the Knelson CVD Concentrator and the Gemini 

shaking table together in a multi-stage configuration and an intermediate magnetic separation 

stage. 

After three stages in series of gravity concentration using a Knelson CVD concentrator and 

Gemini table. calculated recoveries were 80% of the tantalum and 83% of the niobium in 

approximately 6% of the feed mass. 

A foulth pass thrwgh tie Knelson C”D Concentrator gave final tailings grades (Test Ai”) of 

25ppm tantalum and 1lSppm niobium. This increases Vie overall recovery to a rougher 

concentrate to approximately 91 percent of fhe contained tanialum and niobium in approximately 

10% of the feed mass before a tabling stage of this foufih concentrate. 

The primary tabling tests achieved 88 - 90 percent recovery of the TalNb metal conlent in the 

respective fable feed products. Grades Of these primary tabling products are given in table 5. 

Table 5 - Primary Table Product Grades 

Subsequent magnetic separation effectively increases the grade by approximately 25% by the 

removal of the low TaNb grade magnetic component, which is approximately 15% of the mass. 

A secondary tabling stage of the non-magnetic fraction effectively increases the grade to over 

20% combined TaMb oxides. an upgrade ratio of approximately 3. Subsequent tabling of the 
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The cursory microscopic examination of gravity table products (Table 2) tends to indicate me 

Ta/Nb minerals are present in the lower density range of Vlose noted in mineralogical 

identification text books and this is borne out by the gravity tabling tests after achieving grades of 

approx 20% combinea oxides. Pyrochlore has a density of 4.2- 4.6 while pyrrhotite. present as a 

gangue mineral. has a density of 4.6 - 4.7. Hence difficulties will be experienced in separating 

them by gravity processes. Columbite has a wider density range of 5.2 - 6.0. but difficulties wiil 

also arise Sit is present in the lower density range. 

The inherent difficulty in sepzratii near density minerals by gravity techniques may also explain 

to a large extent why apatite and calcite were also present in significant quantities in gravity 

concentrate products after 2 stages of tabling in this series of tests. 
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APPENDIX 6: STATEMENT OF QUALIFICATIONS 

The work described in this report was supervised by Jody Dahrouge of Dahrouge Geological 

Consulting Ltd. 

Mr. Dahrouge is a geological consultant with Dahrouge Geological Consulting Ltd. based in 

Edmonton, Alberta. He obtained a degrees in geology and computing science from the University 

of Alberta, Edmonton in 1988 and 1994, respectively. He is a member of the Canadian Institute 

of Mining and Metallurgy and is registered as a P.Geol. with the Association of Professional 

Engineers, Geologists and Geophysicists of Alberta. He has more than 10 years of experience in 

mineral exploration. 


