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The B.T. Properties are presently held in the name of 26BT Resource Development Co. Ltd. 
They were originally staked by Brendan A. Gordon on behalf of Malcolm T. MacDonald, one 
of the principals of the Company. 

Claim Name Tenure Number 

BT l-4 313837-313840 

hniversarv Date 

October 8, 1993 

BT $6 313845313846 October 8, 1993 

These were then sold to the company. 

BT 7, 8, 9, 10 and 11 were acquired on behalf of the company in 1993. Details are as follows: 

BT 8-10 323096-323098 December 21, 1994 

BT 7,ll 323202-323203 December 29, 1994 

BT 12, 13, 14, 15, 16, 17, 18, 19 and 20 were acquired on behalf of the company by Brendan 
A. Gordon in June 1996. The details are as follows: 

BT 12-17 346620-346625 June 09, 1996 

BT 18 34694 1 June 10, 1996 

BT 19 346626 June 10, 1996 

Stone 1 and Stone 2 were acquired on behalf of the company by Malcolm McDonald in 1996. 
The details are as follows: 

Stone 1 and 2 3498 lo-3498 11 August 04, 1996 

The total area of claim is approximately 75 sq. km. 

This report covers claims l-11 only. Claims 12-19 were relinquished this year and Stone 1 and 
2 are reported separately. 



Location & Access 

The property lies north of the Fraser River and south of the West Torphy River. The centre of 
the claims is about 6 kilometres N.N.E. of Sinclair Mills (Figure 1). Access to the claims is 
by old logging roads. The claims lie between the elevation of 700 meters and 1690 meters in 
generally rugged terrain. Devil’s club and windfall trees make the claims difficult to traverse. 

Historv 

Two of the principals of the company entered the area north and east of MacGregor in 1989. 
This was based on projections of the trends seen in the configuration of the North American 
Continental mass as demonstrated by Government gravity and magnetic maps. Later, while 
studying reports and maps in the Provincial offices in Prince George, the magnetic feature shown 
on Aeromagnetic Map 1536 G of the Geophysics Division of Mines and Technical Surveys 
(Figure 2) was noted. Subsequent sampling along Creeks Crossing the old logging road north 
of Sinclair Mills yielded unusually high amounts of magnetite. The decision to stake the area 
at the north west end of Bearpaw Ridge was then made and carried out in 1992. An 
aeromagnetic survey was flown, processed and interpreted in 1993. As a result of this survey, 
additional areas surrounding the claims were staked. 9 holes were drilled to the depth of 100’ 
on the claims in October 1994. The chemical analysis from the cores showed that FqO, content 
averaged between 10 - 20% in the holes and reached up to 35% in some zones. The magnetic 
separation in 20 samples from two of the holes showed that in samples with high F%O, content 
(greater than lo%), magnetite is more than 75 % of total Fq03 percentage. 

Three holes were drilled to the depths of 300’ in June 1995. Two of the holes confirmed the 
presence of magnetite in a variable amount to at least 300’. The third hole was mislocated and 
missed the anomaly. This hole does not appear to have any commercial significance. 

Three holes were drilled in July 1996, two to the depth of 300’ and one to 500’. One hole 
confirmed magnetic concentration while the other two were discouraging. Detailed surface 
geology was undertaken in 1997 together with mineral and chemical analysis of 60 stream 
samples and 109 chip samples. The report of professional geologist is included as Appendix 7 
in Assessment Report Number 25280. 

In summer of 1998, ground magnetic and VLF-EM data was collected along eleven cut lines and 
four roads. 25 silt samples and 81 rock samples were also collected by E. R. Kruchkowski, P. 
Geol. and his crew. His report is included as Appendix 2 in Assessment Report Number 25664. 
Ground geophysical data results are discussed in a later section (Integration of Geology and 
Geophysics). 

In summer of 1999, ground magnetic data was collected along three extended and two new lines. 
63 rock samples and magnetic data at 25’ intervals were collected by E.R. Rruchkowski, P. 
Geol. and his crew. Two gravel samples were also collected for detailed analysis. Five cores 
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.- , from previous holes (94-4, 94-6, 95-2, 96- 1, and 96-3) were analysed in detail in 3.3 m (10’) 
sections by Overburden Drilling Management for mineralogical content. Core for 94-4 was 
shipped to MD Technologies of Perth, Australia for metallurgical analysis. 

Following summary of known geology of Bearpaw ridge closely follows the report by Pell 
(1994). The area is mapped as Silurian volcaniclastics, felsic and intermediate tuffs, 
agglomerates of Nonda formation over the ridge, foliated hornblende gneiss on the western slope 
and coarse grained massive pink syenites in the southwest (Figure 3). Pell notes sodalite syenite 
outcrop and two flanking syenite sills in southeast portion of the claim area which intrude the 
volcaniclastics whose southeastern extent is not defined. These volcaniclastics “largely comprise 
clinopyroxene crystal tuffs, calcareous tuffs and minor basaltic flows. Flow rocks contain 
clinopyroxene phenocrysts and altered phenocrysts (now chlorite) in a ground mass of opaque 
oxides, plagioclase and clinopyroxene microphenocrysts and chlorite”. These may be classified 
as alkali basalts. Folded and foliated dioritic orthogneiss vary from a banded gneiss containing 
5 - 10% magnetite-ilmenite to a mafic gneiss with 15 - 20% magnetite-ilmenite. Chemical 
analyses indicates F%O, content of 6.9 and 14.5 % in two volcanic samples and 1.5, 7 and 
11.2% in three samples from matic gneiss. Corresponding TiQ content is .59 and 2.06% in 
volcanics and .27, .80 and 2 .O 1% in mafic gneisses. 

Kelsch in an appendix to Kelsch and Jain (1994) reported that the accessible part of the terrain 
is generally covered by a thin layer of soil. The vegetation is thick. Devil’s club and 
mosquitoes are plentiful and they make the work quite difficult. In spite of these problems, he 
obtained several surface samples. The majority of these samples were from glacial erratics 
which had not moved very far from their original location. The magnetic susceptibility of these 
samples ranged from .OOl to .250 emu. Two of the samples were analyzed chemically by 
Terramin Research Labs Ltd (Table 1). The analysis showed 22 and 25 % Iron Oxide and 4.34 
and 5 % Titanium Oxide in these samples. These figures support more work on the prospect to 
define concentrations of magnetite and ilmenite which may have economic interest. 

The magnetic data acquired by 26BT strongly suggest a magnetite rich intrusive of elliptical 
shape on the ridge. This is confirmed by the mineralogical analysis of samples from fifteen 
holes drilled so far which contain crystalline gabbro with high mafic content. The gabbro is 
quite heterogeneous laterally as well as vertically. Pell(1994) does not mention this intrusive. 
Incidentally, the sodalite body mapped by Pell was not encountered in hole 95-3. 

&oDhysics 

Data Acauisition in 1993 

26BT engaged Geonex Aerodat to conduct an aeromagnetic and electromagnetic survey over a 
12 km X 13 km area including the company’s claims. The data were acquired in February, 
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1993 by a helicopter with mean terrain clearance of 100 m for helicopter and 70 m for sensing 
equipment. The survey comprises 321 line kilometres, with east-west traverse lines spaced 
500 m apart and two north-south tie lines. In addition to the total field map with variable 
contour interval, Geonex also supplied maps for vertical gradient of the magnetic field and VLF- 
EM total field. The VLF-EM map is relatively quiet and indicates general absence of sulphide 
ores in the area. The vertical gradient measurements did not provide meaningful data probably 
because magnetic anomalies were very strong and very sharp. The details of acquisition and 
preliminary processing are contained in the report submitted by Geonex and included in Kelsch, 
and Jain (1993). Final processing and interpretation are described by Jam and Kelsch (1997) 
in Assessment Report Number 25280. 

Data Acuuisition in 1997 

26BT engaged Dighem, A Division of CGG Canada Ltd. to conduct an aeromagnetic and 
multi-coil, multi-frequency electromagnetic survey over an approximately 62 sq km area. Total 
coverage amounted to 361 km including tie-lines. The survey was flown on February 8 and 
February 9, 1997. Dighem processed the data in their Mississauga, Ontario facility and final 
maps and their report was received by 26BT on April 8,1997. 

The survey was conducted to evaluate claims 12 - 21 which have now been relinquished. 
However, the survey arm overlapped claims BT 6, BT 8, BT 9, and BT 10. 22.5% of the 
survey covered these claims and 22.5% is assigned to claims covered by this report. Gverall 
costs of the survey were distributed accordingly. 

Sixteen traverse lines were flown with the spacing of 200 m in a NE - SW direction. The length 
of lines was variable. Two tie lines were flown six kilometers apart. The survey employed the 
DIGHEMS electromagnetic system installed in an Aerospatiale AS350BA turbine helicopter. 
Ancillary equipment consisted of an optically pumped Cesium vapour (model Picodas 3340) 
magnetometer, radar altimeter, video camera, analog and digital recorders and GPS navigational 
system (model Sercel NR106, Real-time differential positioning). In addition, a field work 
station was employed to verify data quality and completeness. Magnetic base station used a 
digital recording cesium vapour magnetometer. The helicopter flew at an average speed of 107 
km/h, with average terrain clearance of 60 m. Clearance was 40 m for magnetic and 30 m for 
EM bird. For technical details of the Dighem report see Assessment Report Number 25034. 

Interuretation of EM Data 

This is included in Assessment Report Number 25543 (D.R. Stevenson, P.Geo. electromagneic 
data), Assessment Report Number 25664 (Appendix 2) and Assessment Report Number 25034 
(Dighem maps). 
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DRILLING AND CORE ANALYSIS 

9 holes were drilled to a depth of 30.46 m (100 ft) in October 1994, 3 holes to the depth of 
91.38 m (300 ft) in June 1995 and three holes, two to the depth of 9 1.38 m (300 ft) and one to 
152.29 m (500 ft) in July 1996. All holes were cored in hard rock. Location of the holes is 
shown in Figure 4. Core diameter was 43 mm (1 3k ‘I). Hole 7 did not hit the hard rock till it 
reached the bottom. Susceptibility was measured at 1 ft intervals on the cores as an indicator 
of the magnetite content. Two boulder specimens collected in 1994 were analyzed. The holes 
were drilled to determine the source of magnetic anomaly and not for details of local geology. 
No obvious metals have been noted in the cores. Appendix 1 gives details of the drilling 
logistics. Core logs are given in Assessment Report Number 25034. 

140 samples were selected from fourteen cores to include a wide variety of susceptibility and 
core type (grain-size, colour, rock type) and two from boulders picked up on the site. Magnetic 
susceptibility of the samples was measured several times at different locations on the sample and 
the average recorded. 

The samples were chemically analyzed by Terramin Research Labs of Calgary in December, 
1994, August, 1995 and October, 1996. The results of their analyses, measured susceptibility 
and rock type are given in Assessment Report Number 25664. 

Cores from five holes, 94-4, 94-6, 95-2, 96-l and 96-3 were cut in two halves along the 
diameter. One part was sent to Stu Averill, Overburden Drilling Management Limited, Napean, 
Ontario. His reports and analyses conducted by them are included in Appendix 3. Overall 
results of this study are generally negative. The summary of Stu Averill’s work is as follows: 

1. The magnetite in the gabbro contains approximately 10% of its weight in TiO, in 
intercrystalline form. The titaniferous magnetite is of little commercial value. 

2. There is no rutile contained in these cores. 

3. Jlmenite content ranges from 2.5% to 5% in all holes except 96-4 where it is 10%. 94- 
4 also contained 2.5 % P205. However, apatite contained in the core is very fine-grained 
and may be deleterious to Jlmenite instead of being a by-product. As as result of this 
analysis, core from 94-4 was sent to MD Technologies in Perth, Australia for 
metallurgical analysis and review of commerciality of the core. Preliminary results from 
their analysis show that recoverable ilmenite is only 3.2 % because substantial proportion 
of TiOz is contained in Pyroxenes as well as in magnetite and that calcium and 
phosphorus content makes it unsuitable for chloride feed stock but acceptable as sulphate 
feed stock. 
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INTEGRATION OF GEOLOGY AND GEOPHYSICS 

The geological study conducted in the summer of 1997, 1998 and 1999 by Ed Kruchkowski (see 
Assessment Report Numbers 25280, 25664 and Appendix 2) provided encouraging results from 
silt and rock samples. Analyses of these samples generally supported the magnetic data 
interpretation and drill hole results of previous years. General conclusions from magnetic 
separation and petrographic studies are: 

1. Recoverable magnetite is expected to be 60 - 75% of FqO, content of the rock. 
However, this magnetite is of little commercial interest due to its TiO, content. 

2. Recoverable ilmenite is expected to be about the same percentage as TiOZ since pyroxenes 
and magnetite also contain TiO,. 

3. Rutile is absent in all five holes analyzed in detail. 

4. Apatite is present along the rims of zones with concentrated ilmenite. This apatite is very 
fine-grained, widely dispersed and probably not commercial. 

Silt Samples 

86 silt samples were collected in 1997 and 1998 from the stream beds. The chemical analyses 
showed F%O, and TiOZ content ranges of 5 - 36% and 0.5 - 14% respectively. Iron and 
titanium contents increased in tandem, TiO, being 20 - 40% of FQO,. Generally the percentage 
was at the higher end of the spectrum when the FqO, content was higher. 

Higher concentrations were noted in streams which flowed through highly magnetic areas than 
in streams which bypassed such areas. The ground magnetic survey shows that many streams 
have moved since concentrating magnetite along several kilometers of their lengths. The data 
indicates the width of concentrated zones ranges from 100 - 200 m. It should be noted that 
sting anomalies are also caused by sources other than streams. 

If the surface samples are representative of the overburden, approximately 2.4 sq km of 
overburden could be ore grade. This overburden is estimated to contain 0.3 m tons (worth $15 
m) of ilmenite for one sq km area each metre of thickness. Unless a thick zone can be isolated, 
environmental approval may be a problem for a project stripping off all top soil for a large area. 

Two bulk samples collected last summer are being analysed for their chemical content. 

.t” 
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Rock Samples 

Rock samples were collected from accessible outcrops in 1997, 1998 and 1999. Chemical 
analyses of these samples showed that generally TiOz is 15 - 35% of FqO,, its proportion 
increases when FQO, concentration is high. 

The chemical analysis done in 1997 did not include P,Os and V,O,. The analysis for these 
samples was repeated by Loring Lab in 1999 (Table 2). This analysis indicates that ilmenite 
enrichment noted in 94-4 probably extends eastwards and may be better than in 94-4. P205 
content seems to be higher along the rims of high ilmenite zones. There is indication of local 
concentration of V205 but not to economic levels. 

Ground Geophysical Survey 

In June 1998 and 1999, total magnetic field data were collected along slashed lines and four 
roads. Station spacing was 25 m and line spacing averaged 1 km. The meter, ENVI 
MAG/VLF, S/N 9602230, was manufactured by and rented from Scintrex. 

Manually contoured map of magnetic field (Figure 4, contour interval 1000 nT) shows very 
strong (2000 -6000 nT) string like anomalies. When these strings follow the dips on topographic 
map, they indicate magnetite concentration in existing or old streams. When string like 
anomalies follow the trend of the topographic strikes, they may be due to the outcropping 
gabbro. Thickness and magnetite and ilmenite content of enriched stream beds is of vital 
importance in estimating reserves. Rectangular rims of high anomalies indicate edges of 
magnetite concentrations, one such concentration is noted west of the top of the ridge. 

Modelling with 10 m thick, 100 m wide and 4 km long horizontal plate placed 1 m and 70 m 
below observation plane shows that narrow anomalies are ten times as strong and half as wide 
on ground data than on aeromagnetic data. The magnitude of the anomalies with the 
susceptibility of 0.01 cgs units was 1600 nT on the surface and 125 nT at flight level. 
Therefore, the overburden anomalies are expected to be subdued by deeper-source anomalies 
on aeromagnetic data. Following parameters are estimated for magnetic overburden from 
ground magnetic data: 

Width 100 - 200 m 
Thickness 5 - 20 m 
Susceptibility .Ol - .03 cgs 
Magnetite content 5 - 10% 
Ilmenite content 2-5 % 

These estimates do not apply to magnetite rich gabbros which are the probable source of 
anomalies on aeromagnetic map. 
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In shallow models a very strong negative field is observed at the northern edge of the source. 
Some very strong negative anomalies were observed in the field. These could be the northern 
edges of streams located south of the stations. 

Continuation of ground magnetic data to the flight height for aeromagnetic data resembles the 
aeromagnetic map within the limits set by field parameters of the data sets. This supports the 
validity of both data sets. 

CONCLUSIONS AND FUTURE WORK 

The surface geology, ground magnetic survey and integration of all data with 15 holes drilled 
in 1995 and 1996 and aeromagnetic surveys in 1993 and 1997 lead to following conclusions: 

1. The best prospect so far drilled is in the vicinity of hole 94-4 in west slope of the ridge. 
The metallurgical analysis shows that recoverable percentage of ilmenite is only about 
l/s of ore grade and impurities make it unsuitable as chlorite feed stock. 

2. P,O, is contained as fine particles in other minerals and is not separable. 

3. Magnetite contains 8-15 % TiO, which is inseparable. Therefore, magnetite is unsuitable 
as iron ore and almost worthless. 

4. From surface geology and magnetic data, there is a possibility of different phase of 
gabbro intrusion on top of the ridge which may have higher magnetite and ilmenite 
concentration. Surface rock samples have significantly higher TiOz. 

Based on these conclusions, we plan to do metallurgical analysis on surface samples to determine 
if there is sufficient concentration of TiO, in ilmenite and to analyze impurities in ilmenite and 
magnetite. If this analysis is encouraging additional surface geology will be done and at least 
two holes will be drilled next summer. 
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Table 1: 

Chemical analysis of two boulder samples collected in May, 1994. 

Sample SiO, A&o, cao MN N%O K,O Fe@, MnO TiO, LO1 Total 

Number 96 96 9% 96 96 % 46 96 % 95 46 

93-2 37.9 10.0 13.850 9.882 0.949 0.151 22.45 0.182 4.34 99.67 

93-3 34.7 8.7 8.982 13.513 0.325 0.245 27.60 0.219 5.00 99.23 
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Hole diameter 

Inclination 

Azimuth 

Minerals noted 

Number of holes 

Total hole depth 

Total length of core 

Location of cores 

APPENDIX 1 

Drill hole and core information 

1 ?4’43mm 

90” 

n.a. 

no obvious metals noted, detailed analysis planned 

15 

2900’ 883.2 m 

2611’ 795.2 m 

7203 Keewatin Street S. W., Calgary, AB, T2V 2M6 

Collar elevation of holes 
(estimated from topo map) 

94-l 3620’ 

94-2 3700’ 

94-3 4080’ 

94-4 3990’ 

94-5 3630’ 

94-6 3880’ 

94-7 2810’ 

94-8 2695’ 

94-9 2490’ 

95-1 2400’ 

95-2 4575’ 

95-3 5320’ 

96-l 2470’ 

96-2 5250’ 

96-3 5200’ 
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SUMMARY 
The BT l-2 1 Claims owned by 26 BT Development CO. Ltd. are located approximately 
60 kilometers east of Prince George, British Columbia, in the Prince George Mining 
Division. The property covers an area of Cambrian to Ordovician sediments and Silurian 
volcaniclastics and sediments intruded by a variety of plutons ranging in composition 
from anorthosite/gabbro to sodalite syenite. 

P 

A large mafic intrusion, carrying magnetite-iimenite-apatite and having a surface 
expression in the order of 25 square kilometres has been identified on the claim area. It 
belongs to sub-type 26.2 classification (Gabbro-anorthosite hosted iron-titanium - Gross. 
G.A., in Geology of Canadian Mineral Deposit Types) deposits in which host intrusive 
complexes are typically differentiated and include gabbro, leucogabbro, diorite, diabase, 
gabbro-norite and quartz monzonite. 

On the 26 BT claims, concentrations of metallic iron/titanium oxides occur primarily in 
the gabbros in two main styles: 

.- 

.- 

1) disseminated oxides in coarse grained gabbro host rocks with mafics less than 30 %. 
2) as fine disseminations along mafic rich layering in highly foliated gabbros with mafic 
content varying from 30 % to 70% of the rock 

In the period January 1 to July 30, 1999, a program was conducted on the property as 
follows: 

1. Re-logging DDH 95 - 2 which was drilled in the area of the 1999 surveys. 

2. Cutting of approximatefy 7.3 km of grid line to provide survey control for geological 
mapping and magnetometer surveys (results of survey covered in separate report). This 
work extended the 1998 grid an additional I .5 km to the east within an area of high 
magnetics outlined in an airborne survey. 

.- 3. Geological mapping along grid lines as well as limited chain and compass lines _ 

4. Collection of 63 rock geochemical samples in the course of the geological survey. 

.- 
5. Mineralogical studies to determine mode of occurrence of the titanium and purity of 
the magnetite 

8-. 

Geological mapping has indicated that gabbro portion of the intrusive complex occurs 
along the northern and western portions of the surface exposures. The gabbro varies 
from a very coarse grained phase to a coarse to medium grained. highly foliated, mafic 
rich phase. Greatest magnetite and ilmenite appear to occur in areas of highest matic 
content. The coarse grained, non foliated gabbro appears to be in contact with siliceous 
sediments along the northern edge. Along the contact area within the gabbro, 
sausseritization has led to the development of locai abundant epidote extending for 



several hundreds of meters into the intrusive. In addition, pyrite occurs locally in the 
gabbro along the contacts in amounts up to 5 %. The highly foliated gabbro appears to 
form a wide SE-NW trending zone between the anorthosite and the coarse grained 
gabbro above. The anorthosite appears to have been placed juxtaposition to the gabbro 
along several faults. Logging of DDH 95-2 indicates that anorthosite dykes intrude a 
highly foliated, mafic rich gabbro. Also local strong pyrrhotite mineralization was noted 
in the gahbro in the area of the dykes. 

The 1999 rock geochemical program has indicated highly anomalous values for iron 
oxides and titanium oxides with results ranging from 6.71 to 36.16% Fe2 03 and 1.06 to 
9.95% Ti 02. 

MineraIogicai studies indicate that the gabbro is composed of plagiociase, augite, biotite, 
titanomagnetite, ilmenite and apatite. The titaniuin bearing minerals are titanomagnetite, 
ilmenite, biatite and au&e. 

Re.suhs tq date indicate that the property contains large areas of magnetite-titanium- 
apatite bearing gabbro. The recommended program would include the foilowing: 

1. Extending the presenr grid to the north and south along the eastern portion to better 
determine the gabbrolanorthosite relationship and determine the northern boundary of the 
phhro 

2. Geological mapping along any new fogging slashes as well as any newly placed grid 
lines. 

3. Geochemical rock sampling in areas of rock outcrops. 

Estimated cost of the progmm is $25,000. 
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INTRODUCTION 

P 

An expIoration program desikmed to further test the mapetite-titanium oxide potential of 
the BT claims was conducted during the period January to July 30, 1999. The work 
eyinclfd on airborne maupettnmeter vrrveys comp!eted prior tn 1997 and a rock and silt 

geochemistry and reconnaissance mapping program as well as grid work and 
magnetometer survey in 1998. 

Work was conducted by personnel accommodated in a tent site erected on the BT 6/8 
claim boundaries. 

All rock geochemical samples analysis were performed by Loring Laboratories Ltd. in 
Calgary, Alberta. 

Mineralogical studies were performed by Overburden Drilling Management Ltd from 
Nepean, Ontario. 

.-- 
Location and Access 

.- 

The property consisting of the BT claims is located about 60 kilometers east of Prince 
George, British Columbia ( figure 1). The village of Sinclair Mills is just 2 kilometers 
south of the southern portion of the claims. The claim area is approximately 54 degrees 
3 minutes latitude north and longitude 12 f degrees 36 minutes west on NT’S sheet 93 
I/LiE and W. 

Access to the lower slopes of the property is via vehicle along logging roads from 
McGregor and Prince George while the upper slopes are accessed by helicopter. 

Roads within logging slashes are generally overgrown or have had culverts and bridges 
removed by logging companies. 

Phvsiowaphy and Topomaphv 

The 26 BT property area is situated along the northern edge of the Beat-paw Ridge. The 
property encompasses an area between the Fraser River and West Torpy River. The 
pyerty lien at the eastern edge of the Interior Plateau and the western edge of the 

McGregor Range Plateau. Elevations vary from approximately 600 m on the southern 
portion of the BT 12 (near the Fraser River) claim to 1680 m on the eastern edge of BT-7 
(along Bearpaw Ridge). 

_- 

-+--. “ 
.d 

Except for north facing slopes along the top of Bearpaw Ridge and logging slashes, the 
property is generaiiy heavily wooded. Recent iogging slashes are present within the BT 
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- “.8,9 and 11 claims while oIder. more overgrown logging slashes are present within the 
--. BT 1, 2 and 3 claims. 

P The slopes are wooded with a varietv of pine trees, poplars, willows as well as 
tinderbrush consisting of aider and devil’s club. The presence of abundant windfali along 
with the ahnve devil’s r.l~rh makes trqve&ng the claims diffbtlt 

Numerous small intermittent streams are present in the property area-while Pritchard 
Creek and one draming the ST 8and 9 claims appear to fi-ow on a yearly basis. 

Personnel and Ooerations 

p- 
Personnel involved during the exploration program are listed below: 

P E.R Kruchkowski - Geologist (Calgary) 
M. Moorman -Prospector (Vancouver) 

January I to July 30, 1999 
June 1 to July 30, 1399 

-- Personnel in the program mobilized to the project area via vehicle from Vancouver and 
Calgary. 

Al1 personnel involved in the program, while on site were accommodated in the tent 
camp Located on the BT 61’8 claim boundary. During the program, a JD 450 bulldozer 
was used to clear the brush off’an old lng+g mad extending across the BT 6 and part of 
the BT 3 claim for a distance of approximately 2 km. A four wheel drive quad provided 
transportation along this cleared trail as well as an overgrown logging road to the area of 
Line 20+00 E and 9+00 S from which point, the crew walked to the survey area. 

.- 

Supplies and materials for the job were purchased in Prince George and taken to the job 
site via truck. 

Property Ownership 

The property, approximately 75 square kms, consists of 2 1 modified grid claims 
containing 306 units. Relevant daim information is summarized below: 

Name Tenure No. Of Units 

BT 1 313837 20 
BT2 3 13839 20 
BT3 3 13838 20 
B-J-4 313840 20 
BTS 313845 20 
BT6 313845 20 
BT7 323202 20 

Expire Date 

Oct. 021’99 
Oct. 02/99 
Oct. 03/99 
Oct. OS99 
Oct. 06/99 
Oct. 07i99 
Dec. 29/99 
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BT8 323096 20 Dec. 2 l/99 
BT9 323097 20 Dec. 21/99 
BT 10 323098 10 Dec. 22199 
BT 11 323203 16 Dec. 31/99 
BT 12 346420 4 June O9/99 
BT 13 34662 1 12 June 08/99 
BT 14 346622 12 June 08/99 
BT 15 346623 18 June 07/99 
BT 16 346624 4 June 09/99 
BT 17 346625 12 June lo/99 
BT 18 346941 16 June lo/99 
BT 19 346626 18 June lo/99 
BT 20 347097 1 June 16/99 
BT21 347098 1 June 14/‘99 

The cIaims are registered in the name of 26 BT Resource Development Ltd. of Calgary. 
The author did not examine the claim posts and cannot verif+ the quality and accuracy of 
the staking. The exact location of these claims would be subject to further surveys. 
Claim location is illustrated on Figure 2 copied after available government NT’S maps. 

Previous Work 

The creeks in the vicinity of Bear-paw Ridge were in all likelihood examined for their 
placer potential in the late 1800’s. This wouid have occurred as a result of the gold rush 
in the Cariboo area to the south. 

Subsequently, prospectors have e‘xamined the Bear-paw Ridge and the underlying 
intrusives as a potential source for precious and base metals. Old claim posts were noted 
along Bearpaw Ridge in an area now covered by the BT 7 claim. Exploration activity 
from the late 1980’s to now is quoted from an assessment report by Jain and Kelsch as 
follows: 

--, 

,- 

r- 

/-. I 

“Two (If the principals of the company entered the area north and east of McGregor in 
1989. This was based on projections of the trends seen in the conj?guration of the North 
American Continental mass as a’emonstrated by Government gruvity und magnetic maps. 
Luter, while .studving reports and maps in the Provincial oj5ce.s in Prince George, the 
magnetic Jtiature shown on Aeromagnetic h&p 1536 G of the Geophysics Division qf 
Mines and Technicul Surveys was noted. Subsequent sampling along creeks crossing, 
the old iauqing road north TfSincluir Bills, yielded unusuaIi,v high amounts (<f 
mugnetite. The decision to stake the area at the north west end of Bearspaw Ridge was 
then made und carried out in 1992. An aeromagnetic survev was f/own, processed and 
interpreted in 1393. As a result c$this survey. additional areas surrounding the claims 
were staked. 9 holes were drilled to the depth of 100 ’ on the claims in October 199-i. 
The chemtcal unulysis from the cores showed tht Fe203 content averaged between lo- 
20% in the holes and reuched up to 35% in some zones. The magnetic sepuration in 20 
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-. sumples~from two holes showed that in samoles with high Fe203 content (greater thun 
.-. IO!+, magnetite is more than 7% of’totul Fe203 percentuge. 

,- 

a-- 

Three holes were drilled to the depths qf 300 ' in June 1995. Two qf the holes coqf?rmed 
the presence of magnetite in a vuriubie umounts to ut kust 300 ‘. The third hole was and 
missed the anomaly. This hole does not aAnanear fo huve any commercial significance+ 

Three hoies were drilled in July 1996. two to the depth of 300 ’ and one to NO ‘. One 
hole confirmed magnetic concentrution while the other two were discouraging. The 
cores have not beenfull) ana@zedvet and the results qf this drilling could not be 
incorporuted in to this report. ” 

In the period June I5 to July 10, 1997, a program was conducted on the property 
including re-logging of some drill holes, petrographic studies, rock and silt geochemical 
sampling, reconnaissance seological mapping and magnetic separation tests. 

Based on the petrographic studies, the re-logging of the core and surface mapping, it was 
concluded that the property is underlain by a gabbro-anorthosite intrusive complex 
subsequently hydrothermally altered by a later nearby syenite intrusive. The gabbro 
anorthosite complex corresponds with a large magnetic anomaly. 

The 1997 rock geochemical program indicated highly anomalous values for iron oxides 
and titanium oxides with results ranging from 2.20 to 29.57% Fe2 03 and 0.03 to 9.17% 
Ti 02. The silt sampling has also indicated highly anomalous results with values ranging 
from 3.30 to 36.75% Fe2 03 and 0.47 to 13.84% Ti 02. 

During 1998, a program consisting of gridding, geological mapping, rock and silt 
sampling and magnetometer surveying was completed on the property. A total of 29.1 
km of btid provided survey control for the mapping, geochemical and ma&gnetometer 
program. Results of the mapping indicated the continuation of the gabbro to the east and 
south. Magnetic surveys confirmed the results of the airborne data. Geochemical 
sampling indicated results varying from 5.23 % to 27.82 % Fe203 and 0.75 to 7.76 % 
Ti02 for the rocks collected while the silts carried from 6.52 to 30.33 % Fe203 and 0.99 
to 11.29 % Ti02. 

GEOLOGTCAL SURVJZY 

Regional Geolow 

- 

The Geological Survey of Canada Open File 630 shows that Bear-paw Ridge is underlain 
by a Cambrian to Silurian age sedimentary sequence to the east with a Lower Cambrian 
sedimentary sequence thrust on to the above rocks in the western portion of the area. 
Silurian age syenites are shown intruding the Cambrian to Silurian sediments. 

6 



- 
-. 

r- 

‘Along the eastern edge of the Bearspaw Ridge, just west of the Torpy River, limestone 
and shale of the Lower Cambrian Mural Formation have been mapped. Overlying this 
formation is an undivided sequence of argillaceous limestone with minor shale that may 
range in age from Upper Cambrian to Upper Ordovician. West of this undivided 
sequence are more dolomitic siltstones, dolomite and shale of the Snake Indian 
Formation of MiddIe Cambrian age. This formation appears to be overiain by an 
undivided sequence of argillaceous limestone with minor shale that may be from Upper 
Cambrian to Upper Ordovician in age. 

West of the above rocks, alkalic agglomerates of Silurian age form a synclinal structure 
along the west slopes of Bear-paw Ridge. Sodalite syenite of Silurian age intrudes both 
the alkahc agglomerates and argillaceous limestone and minor shale of Upper Cambrian 
to Upper Ordovician age. Lenticular horizons of Nonda Formation of Silurian age have 
been mapped between the above agglomerates and Upper Ordovician sediments. The 
Nonda Formation consists of dolomite, limestone, calcareous shale and quartzite. Thick 
quartzite beds are indicated for the southern portions of Beat-paw Ridge, 

The Gog group of undivided sediments of Lower Cambrian age have been thrust along a 
northwest trenching belt over the Silurian Nonda Formation in the western edge of 
Bearpaw Ridge. 

The above rocks al1 have a northwest trend, similar to trends for the overall region. 

LocalGeolorrv 

The area of the BT claims was mapped by Pell in 1987 on behalf of the British Columbia 
Department of Mines, Enera and Petroleum.Resources. This work identified the area of 
the gabbro as orthogneiss and that of the anorthosite as being underlain by syenite. A full 
description of her mapping as well as 26 BT Resource results are included in the 1997 
and 1998 geological reports by the author. 

cr. 

Work during 1997-1999 has identified the area of the BT claims as being underlain by an 
anorthositeigabbro complex that exceeds 25 square km in area extent. Abundant 
magnetism is associated with the gabbro portion of the compiex. Both iron, titanium and 
phosphate minerals appear to have been concentrated in the gabbroic part of the intrusive 
complex. 

P 

The gabbro appears to occur as an arcuate body extending from the west central area of 
the BT 8 and 9 claims through the southern part of the BT 6 claim and on to the northern 
part of the BT 3 claim and the western part of the BT 4 claim. 

- 

The anorthosite occurs south of the gabbro and is located within the BT claims 2,3, 8,9 
and 11. North of the intrusive complex, siliceous sediments are present while along the 
south edge of the anorthosite, limestone and marble have been mapped. 
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Based on 1997 surveys, the eastern portions of the BT 2 and BT 4-6 claims appear to be 
underlain by a sedimentary sequence inciuding cherty , thiniy bedded sediments, 
limestone/dolomite and argillites. The cherts and/or quartzites consist of siliceous veiy 
line grained rocks with individuai beds from l-2 cm thick. The rocks vary from iight 
gray to light green in color. Along the contacts with the gabbro, the siliceous sediments 
have been altered to homfels containing up to 5% pyrite. The limestones are dark gray in 
color with locai brecciation and subsequent caicite filiing along fractures. The argiilites 
are fissile, black and easily eroded. Based on the GSC Open File 630, it appears that the 
cherts may be part of the Nonda Formation of Silurian age. The limestone and argillite is 
probabiy of Upper Cambrian to Upper Ordovician in age. 

Dark gray limestone was noted in the southern portion of the BT 11 claim, while a gray 
marbie unit is exposed in a creek bed on the BT 9 ciaim. 

The anorthosite consists of a coarse grained, feldspar rich, pink to white intrusive with a 
low mafic content, generaily iess tlnan iO%. Locaiiy very coarse grained varieties contain 
l-2% mafics that appear to have been altered to green chlorite. The phenocrysts occur in 
an equigranuiar habit and locaiiy the feidspars are up to 6 cm in length. Initially the rock 
was identified as syenite in hand specimens corresponding to Pell’s classification. 
However, thin section work indicated that the K-feidspar were formed by the potassic 
alteration of plagioclases. Because of the low mafic content, the original rock type 
appears to be an anorthosite. Contacts of the anorthosite with the intruded country rocks 
were not seen in the course of the survey. Contacts with the gabbro were not seen as 
well, although it may be a gradational one. 

Initially, it was speculated that the anorthosite may have been the first intrusion emplaced 
due to the strong subsequent alteration of the plagiociase by the gabbro. I-Iowever, in 
logging DDH-96-2, it appears that narrow anorthosite dykes have intruded the gabbro. 
These may be late stage events rather than indicating a later emplacement of the 
anorthosite. 

The gabbro varies from a coarse equigranular variety to a thinly foliated, gray to dark 
gray rock wir’n marics forming bands from imm to icm in wititln. The gabllro contains 
from lo-70% mafics as determined visually. The intrusive always exhibits some 
magnetism whether weak or strong. ‘Three different varieties of gabbro ( based on 
texture and mineralogy ) have been noted in claim group and are outlined below: 

1. Coarse gained equigranular intrusive with mafics approximately 15-30%, 
generaily moderateiy magnetic with coarse biebs of magnetite occurring 
between mineral grains. 

3 L. Highly fofiated, highly magnetic black rock with mafics forming layers up to 1 
cm wide and ranging from 30% to 70%. 
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3. Coarse grained, equigranular variety with abundant Iocal epidote found near the 
contacts with siliceous sediments. It may weII be a variety of Unit 1 above that 
has had the plagioclase sausseritized to epidote. 

? 

F- 

Locally coarse grained varieties are found within areas of highly foliated rocks and vice 
versa. This indicates that a certain amount of movement was present in the magma 
chamber during the cooling process. Overall,it appears that the highly foliated unit 
forms ti band approximately 500 m wide trending NW-SE for a distance of 6 km, roughly 
5# m from the northern boundary. Coarse grained equ&anular varieties appear to 
separate the foliated variety from the sediments. To the south of the highly foliated 
variety, coarse banding is evident in the gabbro. Zones or bands of predominantly 
plagioclase with 10% mafics form layers up to 5-10 m wide. These are interlayered with 
more mafic horizons that may contain up to 25% mafics. Layering in these units 
generally parallels the overall foliation noted in the highly foliated variety. As the 
anothosite is approached to the south, malic content is greatly decreased overall. 

Foliation in the gabbro is basically northwest trending and vertical along the eastern most 
portions examined. As the anorthosire is approached, the foiiation shows a pronounced 
westerly dip. This may indicate a possible extension of the gabbro beneath the 
anorthosite to the west as the foliation appears to parallel the contact. This indicates that 
if the anorthosite crystallized out first, the highly foliated variety underlying it represents 
the base of the intrusive compIex. This would suggest that the coarse grained 
equigranuiar variety represents a phase of intrusion whereby the maric portion did not 
have time to settle out of the melt. 

In weathered outcrop, the more mafic portions of the gabbro show a pronounced “ribbed” 
appearance. it appears that the magnetite and iimenite occurring along the mafic bands 
causes these portions to be more resistive to weathering. 

Within the highly foliated gabbro, a Iater phase of cross-cutting gabbroic intrusion was 
noted. In several iocaiities on the BT 3 claim, narrow l cm stringers ofgabbro cross-cut 
the earlier foliated gabbro. ‘&en in the later intrusion, mafics show a pronounced 
orientation parallel to the contact walls. In the north central portion of BT 3, within a 
logging siash, a 1 m wide, non-foliated magnetite-rich gabbro dyke is present. The 
contact of the dyke with the earlier foliated gabbro is irregular but definitely cross-cuts 
foliation. 

It is possible that the coarse grained equigranular variety represents a later gabbro phase 
that intruded into the area between the layered or foliated variety and the sediments. 
Along the contact areas, sausseritization of the plagioclase occurred while within the 
main intrusive little or no alteration occurred. 

Based on work during 1997- 1999, a large mafic intrusion carrying mapetite-ilmenite- 
rutile and having a surface expression in the order of 25 square kilometers on the claim 
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area has been identified. It belongs to sub-type 26.2 classification (gabbro-anorthosite 
hosted iron-titanium-Gross. G.A., in Geoiogy ofCanadian iviinerai Deposit iypesj 
deposits in which host intrusive complex are typically differentiated and include gabbro, 
ieucogabbro, diorite, diabase, gabloro-nor-ire and quartz monzonite. 

-- 

r- 

Titaniferous magnetite deposits of sub-type 26.2 range in size from one million tonnes to 
- _^_. more than 1000 million tonnes. They usuaiiy contain from 2045% iron and t?om I-LUYO 

TiO2.. Ratios for Fe:Ti range from.40: 1 to 2: I and are commonly about 5: 1. The average 
content of the V is about 0.25%, Cr is present in trace amounts and the content of P205 
is variabie, but usuaiiy iess than 7. i%. 

The presence of conformable layers within the gabbro phase of the complex indicates an 
origin by crystai settiing and accumuiation on the floor of the magma chamber. This 
would indicate some prior plagioclase crystallization to yield a residual melt rich in Fe 
and Ti. If this is the case, then the anorthosite noted within the 26 BT claims was the 
first to be empiaced. This implies that the intrusive compiex has been tiited and partiaily 
overturned exposing the gabbro formed at the bottom. Dykes of anorthosite cutting the 
gabbro, as in DDH-95-2, may be late stage events. 

s 

Work during 1999 was restricted to areas of new logging slashes in the BT 6 claim as 
-- * 

C 

weii as extending grid iines on both BT 4 and i ciaims from the existing grid on the B’I 3 
claims. A total of 7.9 km of grid lines was cut (Figure 2a) and used for survey control. 
In addition, chain and compass traverses were used in mapping and sampling in areas not 
covered by grid iines. Figure 3 and 4 show the geoiogy of the BT ciaims surveyed in the 
1997- 1999 work. Based on work to date it appears that within the BT 2 and BT 9 claim, 
fault zones separate the anorthosite from the gabbro. Within line BT 9, on L 12+00E, 
strong fauiring aiong a creek bed at 040 deg. and dipping 75 deg. south appears to 
separate gabbro from anorthosite to the south. In the area of sampIe R-198, strong _ --_ -_ 
fauiting has resuited in a crushed gabbro. Faulting in the area aiong a NW-St direction 
appear to separate the gabbro from the anorthosite to the SW. 

,- In the area of L 5+OOS and 25+00 E, very mafic, magnetite rich rocks were noted. These 
appear to be the most magnetic rocks mapped to date. 

r- In the area of R-197, strong faulting is indicated in a creek bed striking 240 deg./vertical 
as evidenced from siickensiides on a rock sutiace. Tine rock in this viciniry was aii 
crushed over a width of at least 3 meters. 

Mineralogy 

According to available literature (GSPP 959) sub-type 26.2 deposits consist of layered 
disseminated concenrrarions and massive irreguiar to tabular inrrusions ofritaniferous 
magnetite, titanomagnetite, magnetite and ilmenite. These minerals are distributed as 
discrete grains and as granuiar and exsoiution intergrowths. 
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In May 1999, a resolution of the Ti mineralog for the eabbro was undertaken by 
Overburden Drillins Management Limited. An electron scanning microscope and energy 
dispersive x-ray analytical investigation was performed on gabbro samples from drill 
core. Results ofthis work indicated that the gabbro anaiyzed was composed of 50-60 % 
plagioclase. 30-35 % au&e. 3-5 % biotite, S-10 % titanomagnetite, 1-2 % ilmenite and l- 
2 % apatite. 

The mineralom of the Ti bearing minerals are excerpted from a letter report by 
Overburden as follows: 

“The Ti hearing mine&s (Tuble lj ure titunomagnetite, ilmenite, biotite andaugite. 
Rurile is ubsent, even ut micron scule, corruboruting our curlier heuvy mineral 
processing results where none was found Titunomugnetite is on average ten times more 
abundant than iimenite (Plates la, b) althotrgh in local put&es the two minerals occur in 
subeguui concentrations (Plute ICI. Both minerals occur in close association with the 
ferromugnesiun silicate minerals (uugite und biotite; Plates Iu to lc), not with 
plagioclase. The titunomagnetite contains upproximately 15% T102 in solid solution 
fFig. Iql whereas the iImenite contuins 53% fFig. IQ. In some gruins, part of the Ti02 
has exsoived@om tJle magnetite, forming thin (muximum 0.02 mm) parallel ilmenite 
Iameiiue (Nate Id) and lowering the TiU2 conient of the imer-Iumellae titunomugnetite 
to 10% (Fig. Ic). The ilmenite contributes only 28% of the Ti02 in the gabbro compured 
to 57X from the tltanomugnetite due to the much greater abundunce of titanomagnetite 
(Tub/e I-,. The bulunce is contributed by the uq-ite which contains I% TiO2 (Fig. IL$ 
and biotite which contains I% Ti02 (Fig. le). 

Much of-the gap between the Fe203 content of the Fe-Ti oxide miner& in our 
concentrates and the 8-16% Fe203 whole rock values (Tubie 2) is explained by the 
abundant uugite and hiotite which together would be e,rpected to contribute about 64% 
Fe203. The Fe203 gap nurrows in reiution to totul Fe203 us the titanomugnetite 
content of the rock increases. The remaining gap is explained by the vent fine grain size 
ofpurt of the titanomugnetie and ilmenite; 20-30°% by volume is silt-sized pz-0. I mm; 
Plate luj, weII beiow the 0.18425 mm grain sire used in our recovery tests which were 
intended to simtilute recoveries uchievuble in un actual mining and milling operation. 
The larger, recoverable titanomagnetite and ilmenite grains ure in the 0.2 to 0.1 mm 
range (Pfutes lu to 1~) which ruther thun huving sharp, mii,-j;iend[v bounduries, much 
of the ritunomugnetite is shrouded in biotite fPlates ib, dj. 

The apatite occurs us isoiuted cytuls, main& in ussociation with plugioclase (Piutes Ib, 
c, d). iMost grains ure much smaiier than the 0.18 mm cut-off used in our processing test; 
this erpluins the missing P205 mentioned by Sudhir. 

An interesting-feuture qf the gubhro is the presence tlf buriun feldspur fllycrfophane) 
lumeilue in the piuglocluse (P/u&es I b, d, Jj Figs. lj,’ g). This expiuins the high 0u 

,-. content (05l.I’%; Tub/e 2) of the gabbro und the absence qf burite in our heavy mineral 
concenfrutes. ” 

-, 
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Based on the above work, Overburden concluded that: 

1. 
2. 

3. 

4. 
5. 

6. 

Rutile is absent in the samples tested 
Approximately 60% of the Ti02 value resides in solid solution form in 
titanomagnetite, requiring chemical extraction. 
Although si_aificant ilmenite is present, part of it occurs as thin exsolution 
lamellae rather than discrete grains. 
Much of the titanomagnetite is shrouded in biotite. 
Approximateiy 20-30% by volume of the titanomagnetite and ilmenite occurs in 
small grains. 
Most of the apatite is fine-grained. 

For more complete descriptions of the Overburden anaIysis, refer to Appendix IV. 
-. 

Based on surface work on the 26 BT claims, concentrations of metallic iron/titanium 
oxide occur in three different styles vvithin the gabbro portion of the intrusive complex: 

1. Disseminated oxides as coarse patches in coarse grained host rock. 

2. As fine disseminations in mafic rich layers generally I-5 cm thick forming greater 
than 30 and sometimes up to 70% of the rock. 

3. As disseminated concentrations in late stage dykes and intrusions transacting the 
iithitied gabbro compiex. 

Sulfides present in the intrusive vary from zero to minor amounts. These include 
pyrrhorite, pyrite and very rare chaicopyrite. Pyrrhotite is most abundant aiong contact 
zones of basaltic dykes intruding cherts. 

Based on studies to date, further exploration efforts should be directed at locating 
possible areas of slow cooiing of the fi rich meit. ‘This may either be in the upper or 
anorthosite portion of the intrusive complex or in an area of abundant CO2 fluids, 
possibly along limestone contacts. During slow cooling the titanium component in 
titanomagnetite may be exsoived to form either discrete lameiiae ofilmenite in magnetite 
or granular exsoiutions of iImenite around magnetite grains. In addition, due to the slow 
cooling, ma&metite and ilmenite grains may be much larger than presently found to date 
on the property. In the presence of CO2 rich fluids, titanomagnetite grains can purify 
themselves of the titanium content and the resultant ore mineralogy is one of interlocking 
discrete grains of magnetite and iimenite. 

It is recommended that exploration be concentrated in the southern and western portions 
of the ciaim areas to determine if the above situation is present. 

GEOCHEMTCAL SURVEYS 
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Introduction 

Reconnaissance rock geochemical samples were taken from a variety of rock types on the 
BT 2,3,4, and 6 claims. Samples were collected from outcrops located in the vicinity of 
the grid lines and were as representative of the main rock types as possible Sample 
location maps are as shown in Figure 5 and 6 in relation to grid lines, roads and creeks. 

I-. 
The location maps were prepared from I : 15,000 digitized maps with just the creeks and 
roads shown. Altogether, 63 rock samples were collected. Locations for the samples 
were fixed in the field by reference to the grid lines and chain and compass traverses. 

-_ 

- .  

e- 

,-  

Field Procedure and Laboratory Technique 

Rock samples were taken in the field with a prospectors’ pick and collected in standard 
plastic sample bags. All samples were of a grab nature and were taken in such a manner 
as to reflect the nature of the outcrops. These samples varied from 1 large piece to a 
variety of small pieces with total sample weight ranging from 0.5 to 2.0 kg. Complete 
descriptions of the rock samples in terms of type are located in Appendix 1 and all 
analyses conducted on the samples are located in Appendix II. 

All rock samples were analyzed for the major elements at the Loring Laboratory Ltd. 
facilities in Calgary, Alberta. 

For the major element analysis, rock samples were first crushed to minus 10 mesh using 
jaw and cone crushes. Then 250 grams of the minus 10 mesh material was pulverized to 
minus 140 mesh using a ring pulverizer. A portion of this prepared sample is then mixed 
with a flux and fused. The resulting melt is poured into an acid mixture and completely 
dissolved. The elements are determined by atomic absorption spectrophotometry. The 
major elements are usually calculated as oxides. For the analysis, a loss on ignition is 
done. A portion of the prepared sample is weighed into a ceramic dish an placed in a 
furnace. The temperature is gradually increased up to 950 deg. Celsius and held for 16 
hours, After coolitig, the sample is re-weighed to determine the loss. 

For the ICP analysis, a 1.00 gram portion of the minus 140 mesh material is digested with 
aqua regia for 2 hours at 95 degrees Celsius and made up to a volume of 20 mls prior to 
the actual analysis in the plasma. The absolute amounts were determined by comparing 
the analytical results to those of prepared standards. 

Statistical Treatment 

A cumulative frequency plot to determine background and threshold values (greater than 
threshold is considered anomalous) was not conducted for the results. Rather, for the 
rock geochemistry, the average Ti02 content for igneous rocks was used as a guide 
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(GSPP 959-A). These are 1.32 and 1.13% Ti02 in 2 different averages for a variety of 
gzbbros and 0.32% Ti02 in one average for a variety of anorthosites. Any results 
enhanced in Ti02 would also be generally enhanced in Fe203. 

Anomalous Zones 

The geochemical program indicated anomalous values both for the rock and silt 
geochemical programs. Rock sampling in the 1999 rock geochemical program has 
indicated highly anomalous values for iron oxides and titanium oxides with rest&s 
ranging from 6.71 to 36.16% Fe2 03 and 1.06 to 9.95% Ti 02. The work indicated that 
the area of gab&o was highly anomalous in both Fe203 and Ti02 content. Figures 5 and 
6 show the location of the samples which indicate oxide vaIues for the rocks in addition 
to the P205 values. 

The 1999 work has indicated enhanced Fe-T; values along line 51-005 and 25+00 E in an 
area of the highly foliated gabbro. This area is in the center of a large magnetic anomaly. 
The area of the above ?ocation should bc more extensively explored through rock 
geochemistry and diamond drilling. 

Estimated cost of this portion of the program would be $25,000. 

DRILL CORE LOGGING 

In January 1999, drill hole 95-2 was relogged using the 1997 petrographic work as the 
basis for rock unit identification. 

Drill hole 95-2 was drilled to a depth of 91.5 m on the BT 4 claim to test the southern 
edge of a large makmetic anomaly. The hole intersected predominantly gabbro with some 
narrow anorthosite dykes at depth. The gabbro was a coarse grained, light gray rock with 
approximately 30 % mafics, predominantly biotite showing local weak alteration to 
chlorite. Magnetite was present as coarse grains approximately 1-2 % of the rock. At 
38.7 m and down hole, stronger magnetite mineralization was noted along with an 
increase of pyroxenes. Between 57 to 73 m, three narrow anorthosite dykes were noted. 
Inclusions of gabbro are present in the wall areas of the dykes. Abundant pyrrhotite was 
noted in several areas of the core, generally in the vicinity of the anothosite dykes. 

For a more complete description, refer to Appendix III. 

CONCLUSION 

1. The property covers an area of Cambrian to Ordovician sediments and Silurian 
volcaniclastics and sediments intruded by a variety ofplutons ranging f?orn 
anorthosite!gabbro to sodalite syenite. 
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2. 

- 
3. 

4. 

6. 

7. 

8. 

A large matic intrusion, carrying magnetite and iImenite having a surface 
expression of 25 square km has been identified on the claim area. 

On the 26 BT claim, concentrations of metallic iron/titanium oxides occur 
in three different styles: 

a) disseminated oxides in coarse grained host rocks 
b) within mafic rich layers generally l-5 cm thick forming greater than 30 and 

sometimes up to 70% of the rock. Oxides occur as fine disseminations 
c) as disseminated concentration in late stage dykes and intrusions transacting 

the lithified gabbro complex 

The occurrence on the 26 BT claim is of subtype 26.2, which can have a range 
in size from one million tonnes to more than 1000 million tonnes. 

In the period January 1 to July 30,1999, a program was conducted on the 
property as follows: 

1. Re-logging DDH 95 - 2 which was drilled in the area of the 1999 surveys. 
2. Cutting of approximately 7.3 km of grid line to provide survey control for 
geological mapping and magnetometer surveys (results of survey covered in 
separate report). This work extended the 1998 grid an additional 1.5 km to the 
east within an area of high magnetics outlined in an airborne survey. 
3. Geological mapping along grid lines as well as limited chain and compass 
lines . 
4. Collection of 63 rock geochemicai samples in the course of the geological 
swey. 
5. Mineralogical studies to determine mode of occurrence of the titanium and 
purity of the magnetite. 

Geological mapping has indicated that the gabbro portions of the intrusive 
complex occurs along the eastern and southern portion of the claim area.. 

The gabbro varies from a very coarse grained phase to a highly foliated, mafic 
rich phase. 

The 2999 rock geochemicai program has indicated highly anomaious values for 
iron oxides and titanium oxides with results ranging from 6.71 to 36.16% Fe2 03 
and I .06 to 9.95% Ti 02 The more iron and titanium rocks are related to the 
more mafic portion of the gabbro. 

Mineraiogical studies indicate that the gabbro is composed of plagioclase, augite, 
biotite, titanomagnetite, ilmenite and apatite. The titanium bearing minerals are 
titanomagnetite, ilmenite, biotite and augite 
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10. Results to date indicate that the property contains large areas of magnetite- 
titanium-apatite bearing gab&o. 

11. The recommended program would include further gridding, mapping and rock 
sampling. 

12. Estimated cost of the program is $25,000. 
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RECOMMENDATIONS 

- 

The recommended program would include the following: 

1. Gridding 
The present grid would be extended by approximately 6 km . Line 30+00 E 
would be extended to the west to explore the region underlain by the anorthosite. 
It would aiso be extended to the east to outline the eastern contact of the gabbro. 

2. 

3. 

Geological Mapping 
Mapping wouid be completed aiong these extended grid lines, creek beds and 
cIeared out old logging roads and or new logging slashes. 
Geochemical Surveys 
Further rock and silt geochemistry to expand on the 1997 to 1999 surveys. 
This would be conducted in conjunction with the geological mapping. 

Estimated Cost of the Program is as foilows: 

1. Gridding 
6.0 line kilometers @ $4OO/km 

2. Personnel 
1 geologist for 20 days @ $300/each/day %6,000.00 
1 assistants for 20 days @ $200/day $4,000.00 

3. Geochemical Analysis 
200 samples @ $20/sample 

4. Rentals, truck, communications 

5. Subsistence, hotel 

6. Mobilization/demobilization 

7. Report, drafting, etc. 

8. Contingency 

$2,400.00 

$4,000.00 

Total 

$ I ,500.00 

$1,500.00 

$1,500.00 

s2,soo.oo 

15 I .600.00 

s 25,ooo.oo 
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STATEMENT OF CERTIFICATE 

I, Edward R. Kruchkowski, geologist, residing at 23 Templeside.Bay, N E., in the City of 
Calgary, in the Province of Alberta, hereby certify: that. 

1. 

2. 

3. 

4. 

5. 

6. 

I received a Bachelor of Science degree in Geology from the University of 
Alberta in 1972. 

I have been practicing my profession continuously since graduation. 

I am a member of the Association of Professional Engineers, Geologists and 
Geophysicists of Alberta. 

I am a consulting geologist working on behalf of 26 BT Resources Co. Ltd. 

This repot-t is based on a review of reports, documents, maps and other technical 
data on the property area and work done by mvseif on the property in 1997 to 
1999. 

1 authorize 26 BT Resources Co. Ctd to use information in this report or portions 
of it in any brochures, promotional material or company reports. 
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Appendix I 

Description of Rock Geochemicaf Samples 



R-189 Highly foliated, mafic rich gabbro, strongly magnetic. 
Fe203 - $7.68 % TiO2 - 5.68 % 

R-190 Highly foliated, mafic rich gabbro. 
Fe203 - 25.74 % Tit32 - 7.47 % 

---- 

R-191 Very coarse grained gabbro, course blebs magnetic, mafics approximately 
25%, strongly magnetic. 

Fe203 - 21.17 % Ti02 - 6.76 % 

R-192 

R-193 

R-194 

R-195 

R-196 

R-197 

R-198 

R-199 

R-200 

R-20 1 

Highly foliated gabbro, mafics approximately 60%, strongly magnetic. 
Fe203 - 36.16 % Ti02 - 8.46 % 

Outcrop is highly foliated gabbro - magnetic with approximately 30% 
mafics. 

Fe203 - 17.98 % Ti02 - 5.78 % 

Strongly magnetic, mafics approximately 40%. 
Fe203 - 17.87 % Ti02 - 5.75 % 

Outcrop is coarsely crystalline equigranular gabbro, mafics approximately 
25%, moderately magnetic. 

Fe203 - 14.75 % Ti02 - 3.31 % 

Foliated mafic rock gabbro, mafics approximately 40%: magnetic. 
Fe203 - 19.92 % Ti02 - 6.05 ‘A) 

Crushed gabbro, sample of crushed material, mafics approximately 30%. 
Fe203 - 21.94 % Ti02 - 5.26 % 

Highly foliated crushed gabbro, highly weathered, mafics approximately 
3030%. 

Fe203 - 20.58 % Ti02 - 4.36 % 

Fine grained homfels volcanic, non-magnetic, minor epidote plus chert 
intrusive veinlet? Highly chioritic. 

Fe203 - 8.33 % Ti02 - 1.94 % 

Medium grained equigranular gabbro, weakly magnetic. Local fine pyrite 
veinlets, chloritic, mafics approximately 25%. 

Fe203 - 9.94 % Ti02 - 3.20 % 

Coarse grained, primarily ma&, moderately magnetic gabbro, mafics 
approximately 80%. 
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Fe203 - 14.51 % TiO2 - 5.09 % 

R-202 .- 

s 

R-203 

R-204 

R-205 

R-206 

R-207 

R-208 

R-209 

R-210 

R-21 1 

R-212 

R-213 

Coarse grained mafic rock crystalline with matics approximately 20%, 
minor pyrite, moderately magnetic. 

Fe203 - 16.90 % Ti02 - 4.28 % 

Highly rusty, medium grained gabbro, crystalline with coarse mafic blebs, 
ha! fine p,yrite approximately 596, magnetic only in mafic biebs. 

Fe203 - 13.84 % Ti02 - 1.79 % 

Coarse grained crystalline gabbro mafics approximately 30%, strongly 
magnetic. 

Fe203 - 17.46 % Ti02 - 4.84 % 

Course grained crystalline gabbro, mafics approximately 20%, minor 
pyrite, very weakly magnetic. 

Fe203 - 14.65 % Ti02 - 5.86 % 

Outcrop is coarse crystalline gabbro, mafics approximately 30%, 
strongly magnetic. 

Fe203 - 25.75 % Ti02 - 4.71 % 

Sample is coarsely crystalline gabbro, mafics approximately 30%, 
strongly magnetic. 

Fe203 - 15.57 % Ti02 - 2.73 % 

Mafics approximately 40-50%, highly magnetic. 
Fe203 - 19,4-Z % TiOt - 5.99 % 

Mafics approximately 20%, moderately magnetic, coarse crystalline. 
Fe203 J 15.02 % TiOt - 4.32 ?A 

Coarsely crystahine gabbro, mafics approximately 30%, moderat+ 
magnetic. 

Fe203 - 12.34 % TiOt - 2.34 % 

Outcrop is coarsely crystalline gabbro, mafics approximately 30?6, 
moderately mabmetic. 

Fe203 - 10.99 % Ti02 - 2.24 % 

Highly foliated gabbro, mafics approximately 400,/o, strongly magnetic. 
Coarse crystalline. 

Fe203 - 22.45 % Ti02 - 6.40 % 

Outcrop highly foiiated, mafic rich gabbro, coarse crystalline, strongly 
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R-214 

R-215 

R-216 

R-217 

.- 

R-218 

R-219 

R-220 

R-22 1 

R-222 

R-233 

R-224 

magnetic. 
x7-w-m. 
rc;u.z - 22.75 O/o Ti02 - 7.23 % 

Outcrop is highly matic, matics approximately 60%, highly magnetic, 
coarse crystalline. 

Fe203 - 25.83 % TiOt - 536 % 

Outcrop is coarsely crystalline gabbro, strongly magnetic, mafics 
approximately 50%. 

Fe203 - 22.52 % Ti02 - 6.74 % 

Outcrop is coarse crystalline gabbro, mafics approximately 25%, weakly 
magnetic, highly weathered sample. 

Fe203 - 17.23 % Ti02 - 4.98 % 

Highly magnetic with approximately 60% mafics, coarsely crystalline 
gabbro. 

Fe203 - 25.06 % Ti02 - 7.54 % 

Sample is magnetite rich gabbro, mafics approximately 60%. 
Fe203 - 28.33 % TiW - 4.93 % 

Mafic rich foliated gabbro, mafics approximately 50%, strongly 
magnetic. 

Fe203 - 29.31 % Ti02 - 6.87 % 

Highly weathered gabbro, mafics approximately 25%, weakly magnetic. 
Fe203 - 14.37 % Ti02 - 6.87 % 

Coarsely crystalline gabbro, mafics approximately 40%, strongly 
magnetic. 

Fe203 - 20.87 % Ti02 - 4.77 % 

Subcrop of coarse crystalline gabbro, magnetite approximately 20%, 
very strongly magnetic, mafics approximately 35%. 

Fe203 - 33.40 % Ti02 - 9.95 % 

Highly shattered outcrop mafic rich foliated gabbro, coarsely 
crystalline, magnetic sample. 

Fe203 - 17.85 % TiOt - 3.94 % 

Highly magnetite bearing gabbro, magnetite approximately 
30% highly magnetic mafics approximately 50%. - > 

ie203 - 32.13 % Ti02 - 9.71 % 
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R-225 

R-226 

R-227 

R-223 

R-229 

R-230 

R-23 1 

R-232 

R-233 

R-234 

R-235 

R-236 

P 

Gabbro mafics approximately 40%: high magnetite approximately 
20%; highly magnetic. 

Fe203 - 27.84 % Ti02 - 8.28 % 

Coarse crystalline gabbro, magnetite approximately 10%; highly 
magnetic, m&cs approximately 409/a. 

Fe203 - 28.40 % Ti02 - 8.37 % 

Coarsely crystalline equigranular gabbro, minor biotite mafics 
approximately 5 %, moderately magnetic. 

Fe203 - 15.83 % Ti02 - 4.05 % 

Outcrop is mafic rich gabbro, mafics approximately 60%, strongly 
magnetic. 

Fe203 - 18.02 % Ti02 - 4.02 % 

Mafic rich gabbro, coarsely crystalline, abundant pyrite, strongly 
magnetic. 

Fe203 - 20.88 % Ti02 - 3.51 % 

Very coarsely crystalline gabbro, mafics approximately 25%, minor 
biotite, magnetite approximately IO%, strongly magnetic equ&ranular. 

Fe203 - 22.33 % Ti02 - 3.64 % 

Gabbro coarse crystalline, mafics approximately 40%, strongly magnetic. 
Fe203 - 22.42 % Ti02 - 4.71 % 

Very coarse crystalline gabbro, minor biotite, mafics approximately 250,/o, 
coarse magnetic blebs approximately 7-l 0%, strongly magnetic. 

Fe203 - 20.52 % Ti02 - 3.22 % 

Rock is coarsely crystalline, equigranular gabbro, mafics approximately 
25%, moderately magnetic. 

Fe203 - 14.23 % Ti02 - 2.41 % 

Sample is coarsely qstalline equigranular gabbro, ma& approximately 
30%, minor pyrite, moderately magnetic. 

Fe203 - 10.60 % Ti02 - 2.05 % 

Sample is coarsely crystalline equigranuiar gabbro, mafics approximately 
25%, moderately magnetic. 

Fe203 - 12.91 % TiOt - 1.90 % 

Highly foliated crystalline gabbro, mafics approximately 509’0, strongly 
magnetic. 
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Fe203 - 24.52 % Ti02 - 5.89 % 

R-237 

R-238 

R-239 

R-240 

R-24 I 

R-242 

R-243 

P 

R-244 

R-245 

R-246 

R-247 

R-248 

Highly foliated crystalline, gabbro mafics approximately 50% along crude 
banding, strongly magnetic. 

Fe203 - 15.86 % Ti02 - 4.14 % 

Same as R-237. 
Fe203 - 16.98 % l’i’o2 - 456 54 

Foliated matic rich crystalline gabbro, mafics approximately 40-50%, 
minor magnetite, strongly magnetic. 

Fe203 - 16.64 % Ti02 - 5.14 % 

Foliated with crude bands approsimately 5 mm, mafics approximately 
35%, moderately magnetic. 

Fe203 - 17.93 % Ti02 - 4.03 % 

Weakly foliated crystalline gabbro, mafics approximately 30%, 
moderately magnetic. 

Fe203 - 17.95 % Ti02 - 5.28 % 

Outcrop is light grey, foliated crystalline gabbro, ma&s approximately 
15%, weakly magnetic. 

Fe203 - 8.38 % Ti02 - 1.59 % 

Outcrop is grey, coarseIy crystalline equigranular gabbro, matics 
approximately 25%, moderately magnetic. 

Fe203 - 6.71 % Ti02 - 1.09 % 

Same as R-243, mafics approximately 20%. 
Fe203 - 8.27 % Ti02 - 1.22 % 

Grey, coarse crystalline gabbro, equigranular, mafics approximately 15%, 
wekiy magnetic. 

Fe203 - 6.55 % Ti02 - 1.06 % 

Foliated, mafic rich crystalline gabbro, mafks approximately 40%, 
moderately magnetic. 

Fe203 - 17.22 % Ti02 - 5.51 % 

Pale grey to grey, foliated crystalline gabbro, mafics approximately 25%, 
moderately magnetic. 

Fe203 - 17.22 % Ti02 - 5.51 % 

Highly foliated matic rich gabbro, strongly magnetic. 
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R-249 

R-250 

R-25 1 

Fe203 - 16.72 % Ti02 - 3.12 % 

Grey, coarse crystalline, equigranuiar gabbro, moderateiy magnetic, 
mafks approximately 30%. 

Fe203 - 7.47 % TiOt - 1.14 % 

Highly foliated, mafic rich with mafics approximately 50%, strongly 
magnetic. 

Fe203 - 19.87 % Ti02 - 5.21 % 

Coarse crystalline gabbro, moderately magnetic, mafics approximately 
30-40% 

Fe203 - 11.53 % Ti02 - 1.53 % 
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Appendix II 

Analyses for the Gkochemical Program 
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* - I  

DDH-95-2 - Drill Log; --\ 

-. O-3.05m -Overburden 

,- 

P 

P- 

F 

,-, 

3.05-27.6m -Gabbro, coarse grained, light grey gabbro with approximately 
30?6 rnafics, predominantly biotite, local weak alteration to 
chlorite, weakly magnetic, foliated approximately 7.5 deg. to C.A., 
magnetic as coarse grains approximately 2-5%, local coarse euhedral 
trimmed plagicclase approximately 5 mm. Rusty fractlclres @ 45 deg. 
to CA. 

-@ approximately 13.7m, foliation is coarse biotite approximately 2-3 
mm in aligned crystals - parallel to C.A. Local traces of pyrite at 45 deg. 
increase of biotite to approximately 40% of rock. 

27.6-54.4m -Gabbro - light grey, fine to medium grained equiganular, mafics 
approximately 50%, more strong!y magnetic fractures, 60 deg. to C.,4. 
Mafics are biotite plus pyroxene, mixed zone. 

-@ 38.7m down hole - local coarse grained sections up to 6 cm wide - 
strongly magnetic at 38.7m down. Mixed zone, varies from coarse 
grained to medium grained equigranular. 

-@49.7-50.3m, sheared, rusty gabbro - shearing @ 45 deg. to C.A. 

Local 2-4 cm blue grey plagioclase rich section - crystals up to 1 cm coarser-grained 
sections. 

54.4-6 I .3m Gabbroianorthosite mafics approximately 20%, minor magnetite blebs, 
weakly foliated @ 45 deg. to C.A. Coarse grained - mafics 
predominantly biotite with lesser pyroxene. 

-@56m, 1 cm semi-massive magnetite with minor pyrite veinlet. 

-appears to be dyke with 0.6m of anorthosite in middle with inclusions 
of gabbro along walls. 

61.3-62.3m -Gabbro - mafic rich with mafics approximately 50%. Highly magnetic 
coarse b!eb magnetite. 

62.3~62.7m -Very coarse grained minor pyrrhotite, anorthosite dyke. 

62.7-66.5m -Fine to coarse grained gabbro, highly magnetic with coarse 
magnetite and up to 5% pvrrhotite locally, mafics approsimately 
70% of rock. Mafics highly altered to chlorite. 



66.571.5m -Gabbro - very coarse gained mafics approximately 50% 
moderately magnetic with blebs of magnetite approximately 
5%. Mafics (biotite, pyroxene altered to chlorite). 

71.5-72.6m -Anorthosite, pale grey, coarse gained, mafks approximately 15%. 

72.6-9 1 Sm -Gabbro - same as Corn 2 18-234.5 ‘, b L . J-- 3 L 5 h 

-j 5Y.q w 
-@ X+&al pyrrhotite approximately 5% - strongly magnetic. 

Mafics approximately 40-50%. 
._ 
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DVEflDURDEN DRlLLlNG MAWAGEMENT LlMlTED ’ 
Mr. Ed Kruchkowski 
c/o AURORA CORROSION CONTROL 
3773 - 19th Street N.E. 
Calgary, Alberta T2E 6S8 

May 21, 1999 

fax: (403) 250-5872 

Dear Mr. Kruchkowski: 

Re: Resolution of Ti Mineralogy, British Columbia Titanium-Phosphate Project, 
26BT Resource DeveloDment Company Ltd. 

As proposed in my May 13 letter and agreed in our May 19 telephone discussions, we have 
performed a brief scanning electron microscope (SEMI visual and energy dispersive x-ray 
(EDS) analytical investigation on 26BT’s gabbro samples to resolve reported differences 
between: 1) the Ti mineral species recovered in our heavy mineral processing of the 
mineralized drill core and those observed in other thin section studies; and 2) Fe203, TiOz 
and PzO~ whole rock analyses and the quantity of Fez 03, TiO:! and PzOa recovered in our 
heavy mineral concentrates. These questions are outlined in Sudhir’s May 14 letter, a copy 
of which is attached. Sudhir’s questions relate specifically to Hole 94-4. We performed our 
tests on samples from Hole 95-2 because these samples were already mounted and polished 
ready for SEM analysis. However, the SEM results for all holes would be expected to be very 
similar as our heavy mineral processing results are very consistent between holes. 

We used crusher rejects from four lo-foot sample intervals in our test work -- 30-40, 50- 
60, 130-140 and 140-150 feet. The reject material, consisting of l-5 mm rock fragments, 
was cast in epoxy pucks, one side of which was ground and polished to a mirror finish 
suitable for SEM photography and EDS analysis. A brief SEM examination showed similar 
mineralogy in all four samples: therefore a single sample (130-140 foot interval) was 
photographed (Plate 1) and analyzed (Fig. 1) in detail. 

SEM photography relies on density contrasts to highlight different mineral species. In 26BT’s 
samples, Fe and Ti oxides are nearly white, marginally heavy apatite, pyroxene and biotite 
are medium grey and low-density plagioclase is dark grey (Plate 1). By volume, the subject 
gabbro consists of 50-60 percent plagioclase, 30-35 percent augite, 3-5 percent biotite, 10 
percent Fe and Tl oxides and l-2 percent apatite (Plates la to 1~). 

Mines / n3 

--Are 
Were WL 

: Find Them. 

, . . . P.&a 

107-15 Capella Court Nepean, Ontario K2E 7X1 Tel. 613-226-1771 FAX 613-226-8753 
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Page 2 
Mr. Kruchkowski 

The Ti-bearing minerals (Table 1) are titanomagnetite, ilmenite, biotite and augite. Rutile 
is absent, even at micron scale, corroborating our earlier heavy mineral processing results 
where none was found. Titanomagnetite is on average ten times more abundant than ilmenite 
(Plates la, b) although in local patches the two minerals occur in subequal concentrations 
(Plate lc). Both minerals occur in close association with the ferromagnesian silicate minerals 
(augite and biotite; Plates la to lc). not with plagioclase. The titanomagnetite contains 
approximately 15 percent TiO2 in solid solution (Fig; la) whereas the ilmenite contains 55 
percent (Fig. lb). In some grains, part of the Tick has exsolved from the magnetite, forming 
thin (maximum 0.02 mm) parallel ilmenite lamellae (Plate Id) and lowering the TiOrr content 
of the inter-lamellae titanomagnetite to 10 percent (Fig. lc). The ilmenite contributes only 
28 percent of the TiOz in the gabbro compared to 57 percent from the titanomagnetite due 
to the much greater abundance of titanomagnetite (Table 1). The balance is contributed by 
the augite which contains 1 percent TiOz (Fig. Id) and biotite which contains 5 percent TiO2 
(Fig. le). 

Much of the gap between the Fez 03 content of the Fe-Ti oxide minerals in our concentrates 
and the 8-16 percent Fez 03 whole rock values (Table 2) is esplained by the abundant augite 
and biotite which together would be expected to contribute about 6-8 percent Fez03. The 
Fe~03 gap narrows in relation to total Fez 03 as the titanomagnetite content of the rock 
increases. The remaining gap is explained by the very fine grain size of part of the 
titanomagnetite and ilmenite; 20-30 percent by volume is silt-sized (<O.l mm: Plate la), well 
below the 0.18-0.25 mm grain size used in our recovery tests which were intended to simulate 
recoveries achievable in an actual mining and milling operation. The larger, recoverable 
titanomagnetite and ilmenite grains are in the 0.2 to 0.4 mm range (Plates la to Ic) which 
is rather small compared to the grain size of productive deposits in anorthosites. Moreover. 
rather than having sharp, mill-friendly boundaries, much of the titanomagnetite is shrouded 
in biotite (Plates lb, d). 

The apatite occurs as isolated crystals, mainly in association with plagiociase (Plates lb, c. 
d). Most grains are much smaller than the 0.18 mm cut-off used in our processing tests: this 
explains the missing P203 mentioned by Sudhir. 

An interesting feature of the gabbro is the presence of barian feldspar (hyalophane) lamellae 
in the plagioclase (Plates lb, d, f; Figs. If, g). This explains the high Ba content (0.5-1.5 
percent; Table 2) of the gabbro and the absence of barite in our heavy mineral concentrates. 

/... p.3 
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Page 3 
Mr. Kruchkowski 

In summary, our SEM study has fully corroborated our earlier and ongoing heavy mineral 
processing results and has revealed additional details on the mineralogy of the gabbro. 
Sudhir mentioned that I appeared to be very negative about the project. It would not be 
appropriate for me to form an opinion on the project itself as many factors influence the 
viability of a titanium operation and the only factor I have considered is the mineralogy. 
However, I would have been remiss in my responsibilities if I had not reported from the 
outset, as I did on December 10, 1998, the apparent milling/metallurgical problems of the 
mineralization. Our SEM study has confirmed these problems and identified others. The 
problems are: 

1. Rutile, the most valuable Ti ore mineral, is absent. 

3 “. Approximately 60 percent of the TiO2 value resides in solid solution form in 
titanomagnetite, requiring chemical extraction. 

3. Although significant ilmenite is present, part of it occurs as thin errsolution lameilae 
rather than discrete grains and would be difficult to separate from the titanomagnetite 
by milling. 

4. Much of the titanomagnetite is shrouded in biotite which would be difficult to separate 
by milling and therefore dilute the titanomagnetite concentrate. 

5. Approximately 20-30 percent by volume of the titanomagnetite and ilmenite occurs in 
grains too small to be free-milling. 

6. Most of the byproduct apatite is too fine-grained to be free-milling. 

The milling/metallurgical problems appear to be common to the mineralization in all four drill 
holes that we have tested and therefore may extend throughout the gabbro intrusive. 
Possibly some or all of the problems could be overcome in a deposit of sufficient grade but 
the mineralization encountered to date is of modest grade. I hope our test results are useful 
for resolving the future direction of the project. 

Js, siw 

cc Sudhir Jain Stu Averill. 
President 

\ 



Plate 1 - SEM Photos of Representative Fragments of Crushed Gabbro from the 130-140 
Foot Interval, Hole 95-2. Brightness of minerals increases with density. Scale 
bar is 0.1 or 0.01 mm (100 or 10 microns) as indicated. 

Plate la - Overview of 15 fragments showing an average composition of 50-60 percent 
piagiociase (~1; dark grey), 30-40 percent augite + biotite + apatite (aug + bt 
f ap; medium grey) and 10 percent titanomagnetite +_ ilmenite (tm, ilm; grey- 
white). Note that the titanomagnetite and ilmenite grains are closely associated 
with augite and biotite and that 20-30 percent (by volume) of the grains are 
silt-sized inclusions (<O.l mm) which would not readily be liberated by milling. 

Plate lb - Typical section showing a 10:1 ratio of titanomagnetite (tm; white) to ilmenite 
(im; very pale grey) and 1-2 percent apatite occurring as silt-sized inclusions 
(<O.l mm> in plagioclase (~1; dark grey). Note: 1) the perthitic texture of some 
of the plagioclase, 2) the shrouding of the titanomagnetite by biotite (bt) which 
has the same medium grey tone as the augite (aug>, and 3) the presence of 
ilmenite as thin exsolution lamellae in one titanomagnetite grain. The 
titanomagnetite contains approximately 15 percent TiOz, the biotite contains 5 
percent and the augite 1 percent. 

Plate lc - Atypical section with an unusually low 1:l ratio of titanomagnetite (tm; white) 
to ilmenite (im; very pale grey). Both oxides are ciosely associated with augite 
and biotite (aug, bt; both medium grey). Apatite tap; pale grey crystals) is more 
closely associated with plagioclase (~1; dark grey), comprises l-2 percent of the 
gabbro, and occurs mainly as silt-sized (<O.l mm) inclusions which would not be 
liberated by milling. 

Plate Id - Detail of the lamellar titanomagnetite-ilmenite grain of Plate 1 b showing thin 
(0.005-0.02 mm) ilmenite (ilm; pale grey) exsolution lamellae in the 
titanomagnetite (tm; grey-white) which contains less (10 percent versus 15 
percent) TiOr than unexsolved titanomagnetite. The grain is shrouded by biotite 
(bt; medium grey). Note the slightly perthitic texture of the plagioclase (pl; dark 
grey) and the presence of 2 percent apatite tap; medium grey crystals) as silt- 
sized inclusions (<O.l mm) in both the plagioclase and titanomagnetite. 

Plate le - Extreme detail of a titanomagnetite grain (tm; grey-white) showing hints of 
submicroscopic (<O.OOl mm), irregularly oriented ilmenite (ilm: pale grey) 
exsolution lamellae. The dark grey dendritic inclusions appear to be calcite 
(Cal>. 

Plate If - Detail of a perthitic plagioclase grain showing pale grey hyalophane 
((K,Ba)Al(Si,A1)3 OS 1 lamellae in dark grey andesine ((Na,Ca)Ah-ZSiz-3 08 )). 
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ure 1 - EDS Analytical Spectra for Representative Mineral Grains in Gabbro from 130-140 Foot 
Interval, Hole 95-2, Peak heights for the same concentrations of different elements in any 
spectrum analyzed at the same magnification vary according to the bell curve line of Figure 
la. Peak heights for different spectra vary due to the different magnifications of analysis and 
the scale of the chart (5.000 versus 10,000 counts). Primary peaks for Fe and Ti are flanked 
by an unlabeled smaller secondary peak. Page 1 of 2. 
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:ure 1 - EDS Analytical Spectra for Representative Mineral Grains in Gabbro from 130-140 Foot 
Interval, Hole 95-Z. Peak heights for the same concentrations of different elements in any 
spectrum analyzed at’the same magnification vary according to the bell curve line of Figure 
la. Peak heights for different spectra vary due to r;he different: magnifications of analysis and 
the scale of the chart (5,000 versus 10,000 counts). Primary peaks for Fe and Ti are flanked 
by an unlabeled smaller secondary peak. Page 2 of 2. 









APPENDIX 3 

OVEBBUBBEN DBJUING MANAGEMENT LIMITEDI , June 30, 1999 
Mr. Sudhir Jain 
26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeod Place 1, Suite 200 
5920 MacLeod Trail S.W. 
Calgary, Alberta T2E OK2 fax: (403) 212-0733 

Dear Mr. Jain: 

Re: Confirmation of Ti Mineralogy, Hole 94-4, British Columbia Titanium-Phosphate Project 

As instructed on June 03, we have performed a brief scanning electron microscope (SEMI visual 
and energy dispersive x-ray spectrometry (EDS) analytical investigation of a single sample from 
the mineralized section in Hole 94-4. It will be recalled that your TiOz analyses for this 
section (Table 1) are higher than those for other drill holes. As well, our earlier test work, 
particularly that described in my December 18, 1998 and June 01, 1999 reports, showed that the 
gabbro in Hole 94-4, unlike that in the other holes, is olivine-bearing and most of its TiOr is 
held in ilmenite rather than titanomagnetite. 

For our SEM/EDS study, we chose the sample from 65-75 feet because the TiOz assay (7 
percent), recovered ilmenite (7.7 percent) and TiOz recovered as ilmenite (~4 percent) for this 
interval were typical of the lo-sample, 97.5 foot mineralized section. However, the mineralogy 
of the section is so consistent that any sample would have sufficed. As in our earlier (May 21) 
SEM/EDS study of the mineralization in Hole 95-2, we cast a representative subsample of the 
coarse (l-5 mm) crusher reject in an epoxy puck, ground and polished one side to a mirror 
finish, photographed the relationships of the Ti-oxides to other minerals by SEM (Plates 1 to 
3) and analyzed the Ti-oxides by EDS (Figure I). 

The gabbro is unaltered; all minerals are primary (Plate 1). These minerals include 30-40 
percent clinopyroxene (intermediate between diopside and hedenbergite), 25 percent olivine, 
15-20 percent plagioclase and 15 percent FeTi-oxides plus accessory apatite and pyrrhotite. 
All minerals are anhedral but oxide-silicate grain boundaries are more complex than oxide- 
oxide or silicate-silicate boundaries (Plates 2, 3). Only two oxide minerals are present -- 
ilmenite and titanomagnetite. They occur mainly as 0.2-0.5 mm grains and their concentrations 
are subequal. 

The ilmenite is relatively pure (Figure la) and therefore probably contains about 52 percent 
TiOz . With 7-8 percent ilmenite present, the TiO2 -in-ilmenite content of the gabbro is roughly 
4 percent. Interestingly, this matches the TiOz -in-ilmenite recovered in our December 18 and 
June 01 tests on Hole 94-4. Our high recovery rate was probably achieved because the ilmenite 
is relatively coarse-grained and occurs only as discrete grains; ilmenite exsolution lamellae 
are not present in the titanomagnetite as in Hole 95-2. The titanomagnetite, which also 
constitutes 7-8 percent of the gabbro, appears to contain about 20 percent TiOz (Figure lb), 
accounting for a further 1.5 percent TiOz and bringing the oxide total to 5.5 percent. The 
balance of the averge 6 percent TiO2 assay value for the 97.5 foot mineralized section (Table 
1) is probably held in the augite. 
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Page 2 
Mr. Sudhir Jain 

30 June 1999 

All minerals contain about 5 percent apatite as 0.01-0.05 mm (maximum 0.1-0.2 mm) inclusions 
but these inclusions are readily visible by SEM only in the ilmenite and titanomagnetite. 
Pyrrhotite is concentrated along the ilmenite and titanomagnetite boundaries: it occurs as 
minute (0.1-0.2 mm grains) that comprise less than 0.5 percent of the gabbro. 

In summary, the Hole 94-4 olivine gabbro appears to contain about 4 percent TiOz in ilmenite. 
The ilmenite has irregular grain boundaries but its 0.2-O-5 mm grain size and the absence of 
ilmenite exsolution lamellae in the titanomagnetite promote a very high rate of ilmenite 
recovery. Most of the remaining TiO;! is held in titanomagnetite which is also reooverable. Both 
oxides contain about 5 percent apatite inclusions but the apatite is very fine-grained and may 
be deleterious rather than a potential byproduct. 

On a final note, I have enclosed Intertek’s Zr analyses for the quartz diorite in Hole 96-3. The 
Zr content is only 0.1-0.15 percent. 

I hope this information is helpful. Please call me if you have any questions. 

President 















OVEBBUBDEN DBIUING MANAGEMENT LIMITED 1 June 01, 1999 
Mr. Sudhir Jain 
26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeod Place 1, Suite 200 
5920 MacLeod Trail S.W. 
Calgary, Alberta T2E OK2 fax: (403) 212-0733 

Dear Mr. Jain: 

Re: Calculating Recoverable TiOz and P2 Oa Grades from Ilmenite and Apatite Percentages, 
Hole 94-4. and Zr Grade from Zircon Content. Hole 96-3 

Thank you for supplying the calculations that you used in your May 27 grade estimates for the 
above drill holes. Together with your May 26 telephone questions, these calculations made us 
realize that we had not supplied key figures needed to make grade calculations. These figures 
are the total weights for the 0.18 to 0.25 mm fraction. 

Just to review, we crushed 2 kg from each lo-foot section to -2.0 mm but mineralogically 
processed only the 0.18 to 0.25 mm portion which we found to be: a> the most suitable grind size 
for a titanium milling operation as it consists almost entirely of liberated mineral grains rather 
than lithic grains, and b) representative of the whole sample (i.e. any or a11 of the sample 
ground to this size would give the same results). Consequently, the total weight of sample 
material on which the ilmenite and apatite recoveries for your ten Hole 94-4 samples should 
be based is the 0.18-0.25 mm crushed weight (1213.4 g; see supplementary table), not the total 
crushed weight figure (20,400 g) that you used. Obviously this has a major bearing on mineral 
recovery calculations! 

Following is my calculation of TiO2 -in-ilmenite and P2 05 -in-apatite recovery rates for Hole 
94-4 using your format: 

Total weight processed 
Total weight of HMC 
Total weight of paramagnetic HMC 
Average proportion of ilmenite in paramagnetic HMC, by volume 
Average proportion of ilmenite in paramagnetic HMC, by weight (x 1.3) 
Approximate weight of recoverable ilmenite in sample 
Approximate grade of TiOz recoverable as ilmenite (basis 52 wt% contained TiO2) 
Average TiOz assay grade of samples 
Total weight of nonmagnetic HMC 
Average proportion of apatite in nonmagnetic HMC, by volume 
Average proportion of apatite in nonmagnetic HMC, by weight (x 1.0) 
Approximate weight of recoverable apatite in sample 
Approximate grade of P2 OS recoverable as apatite (basis 42% contained P2 OS ) 
Average PZ 05 assay grade of samples 

--, Mines 
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1213.4 g 
752.7 g 
563.7 g 
lo-15% 
13-2096 

75-115 g 
3.2-4.9% 

6.0% 
39.8 g 

60% 
60% 
25 g 

0.8% 
2.5% 
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Mr. Sudhir Jain 

The 3.2 to 4.9 percent TiO2 recovery is lower than the 6.0 percent head grade but we know 
that about one-third of the Ti& in Hole 94-4 occurs in titanomagnetite, pyroxene and 
biotite as outlined in my December 18, 1998 and May 21, 1999 reports. The apatite recovery 
is only 0.8 percent compared to the head grade of 2.5 percent due to the tendency of apatite 
to occur as inclusions finer than 0.18 mm in plagioclase and other minerals rather than as 
discrete grains like the titanium minerals as outlined in my May 21 report. Finer grinding 
at added cost would be required to achieve a satisfactory recovery rate. 

Turning to Hole 96-3, the weight of material processed from the three samples was 232.2 g, 
not 6,000 g. The corrected zircon values are shown below: 

Total weight processed 232.2 g 
Total weight of HMC 11.6 g 
Total weight of nonmagnetic HMC 4.5 g 
Average proportion of zircon in nonmagnetic HMC, by volume 20% 
Average proportion of zircon in nonmagnetic HMC, by weight (x 1.25) 25% 
Approximate weight of recoverable zircon in sample lg 
Approximate grade of Zr& recoverable as zircon (basis 67% contained ZrO2) 0.3% 

Since ZrOz was not analyzed, we cannot calculate zircon recovery rates. The actual rates 
are probably low because zircon, to a greater extent than apatite, is an inclusion-forming 
accessory mineral similar to apatite. We have sent the three samples for analysis so that the 
recovery rates can be calculated. 

I hope this information is helpful. We will now attend to identifying the reported rutile in 
the thin sections that we received today. The thin section descriptions suggest that any 
rutile present occurs as a microscopic alteration product of the ilmenite, augite and biotite 
and therefore is very fine-grained and would be difficult to recover. 

Stu Averill, 
President 





OVERBURDEN DRILLING MANAGEMENT LIMITED 1 
Mr. Lorne Kelsch 
26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeod Place 1, Suite 200 
5920 MacLeod Trail S.W. 
Calgary, Alberta T2E OK2 

May 25, 1999 

fax: (403) 212-0733 

Dear Mr. Kelsch: 

Re: Titanium Mineralalogy of Test Samples from Holes 96-l and 96-3. British Columbia 

Attached find our laboratory data for the nineteen lo-foot core samples tested from the 
above two drill holes. One other sample from Hole 96-l had been tested earlier (December 
10, 1998) but from a much deeper level (273 feet) and from an ultramafic (90 percent heavy 
minerals) rather than gabbroic section. 

As in our other extensive tests, the principal Ti-oxide mineral is titanomagnetite with 
subordinate ilmenite and no rutile. The Hole 96-3 samples, which tend to be dioritic rather 
than gabbroic and are deficient in heavy minerals, also contain titanite and accessory zircon. 

Some sections of the Hole 96-l gabbro are hydrated and contain significant epidote and 
actinolite. These sections give lower grade magnetic (titanomagnetite-bearing) concentrates 
than fresh gabbro. As well, part of the apatite in this drill hole is too closely associated 
with magnetite to be fully separable from it. 

I hope these observations are helpful. Please call me if you have any questions. 

President 
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OVERBURDEN DRILLING MANAGEMENT LIMITED 
107-15 CAPELLA COURT, NEPEAN, ONTARIO, K2E 7X1 
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DATE: 20-May-99 

ATTENTION: Mr. Lorne Kelsch 

CLIENT: 26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeod Place 1, Suite 200 
5920 MacLeod Trail S.W. 
Calgary, AB 
T2H OK2 

FAX NO.: (403) 212-0733 

NO. OF PAGES: 

PROJECT: Titanium 96-l (55-65 ft) to 96-3 (290-300 ft) 
Mineralogy 

FILE NO: Ed Kruchkowski 26BT (95-2).wb3 

NO. OF SAMPLES: 19 

THESE SAMPLES WERE PROCESSED FOR: Titanium-bearing minerals 

SPECIFICATIONS: SUBMITTED BY CLIENT: S-FOOT l/4 NQ CORE SECTIONS. 
COMBINED INTO lo-FOOT SECTIONS AND CRUSHED TO <2.0 MM. 
PREPARED 0.18 MM TO 1 .O MM HEAVY MINERAL CONCENTRATE (S.G.>3.2) 

FROM 2 KG SPLIT OF CRUSHED PRODUCT. 
PARAMAGNETIC SEPARATION AND PICKING DONE ON 0.18 TO 0.25 MM 

FRACTION ONLY. 
ALL FRACTIONS ARE PRESENTLY STORED. 

















OVEBBURDEN DBBl.lNG MANAGEMENT LIMITED ’ t’ May 21, 1999 
Mr. Ed Kruchkowski 
c/o AURORA CORROSION CONTROL 
3773 - 19th Street N.E. 
Calgary, Alberta T2E 6S8 fax: (403) 250-5872 

Dear Mr. Kruchkowski: 

Re: Resolution of Ti Mineralogy, British Columbia Titanium-Phosphate Project, 
26BT Resource Development Company Ltd. 

As proposed in my May 13 letter and agreed in our May 19 telephone discussions, we have 
performed a brief scanning electron microscope @EM) visual and energy dispersive x-ray 
(EDS) analytical investigation on 26BT’s gabbro samples to resolve reported differences 
between: 1) the Ti mineral species recovered in our heavy mineral processing of the 
mineralized drill core and those observed in other thin section studies; and 2) Fez 03, TiO2 
and R OS whole rock analyses and the quantity of Fe2 03, TiO2 and P2 05 recovered in our 
heavy mineral concentrates. These questions are outlined in Sudhir’s May 14 letter, a copy 
of which is attached. Sudhir’s questions relate specifically to Hole 94-4. We performed our 
tests on samples from Hole 95-2 because these samples were already mounted and polished 
ready for SEM analysis. However, the SEM results for all holes would be expected to be very 
similar as our heavy mineral processing results are very consistent between holes. 

We used crusher rejects from four lo-foot sample intervals in our test work -- 30-40, 50- 
60, 130-140 and 140-150 feet. The reject material, consisting of l-5 mm rock fragments, 
was cast in epoxy pucks, one side of which was ground and polished to a mirror finish 
suitable for SEM photography and EDS analysis. A brief SEM examination showed similar 
mineralogy in all four samples; therefore a single sample (130- 140 foot interval) was 
photographed (Plate 1) and analyzed (Fig. 1) in detail. 

SEM photography relies on density contrasts to highlight different mineral species. In 26BT’s 
samples, Fe and Ti oxides are nearly white, marginally heavy apatite, pyroxene and biotite 
are medium grey and low-density plagioclase is dark grey (Plate 1). By volume, the subject 
gabbro consists of 50-60 percent plagioclase, 30-35 percent augite, 3-5 percent biotite, 10 
percent Fe and Ti oxides and l-2 percent apatite (Plates la to 1~). 

~““Mines 
Are 

/... p.2 

Where UIJ 
Find Them. 107-15 Capella Court Nepean, Ontario K2E 7X1 Tel. 613-226-1771 FAX 613-226-8753 



Page 2 
Mr. Kruchkowski 

1 .I 

The Ti-bearing minerals (Table 1) are titanomagnetite, ilmenite, biotite and augite. Rutile 
is absent, even at micron scale, corroborating our earlier heavy mineral processing results 
where none was found. Titanomagnetite is on average ten times more abundant than ilmenite 
(Plates la, b) although in local patches the two minerals occur in subequal concentrations 
(Plate 1~). Both minerals occur in close association with the ferromagnesian silicate minerals 
(augite and biotite; Plates la to lc), not with plagioclase. The titanomagnetite contains 
approximately 15 percent TiOz in solid solution (Fig; la) whereas the ilmenite contains 55 
percent (Fig. lb). In some grains, part of the TiOz has exsolved from the magnetite, forming 
thin (maximum 0.02 mm) parallel ilmenite lamellae (Plate Id) and lowering the TiOz content 
of the inter-lamellae titanomagnetite to 10 percent (Fig. 1~). The ilmenite contributes only 
28 percent of the TiOz in the gabbro compared to 57 percent from the titanomagnetite due 
to the much greater abundance of titanomagnetite (Table 1). The balance is contributed by 
the augite which contains 1 percent TiOz (Fig. Id) and biotite which contains 5 percent TiOz 
(Fig. le). 

Much of the gap between the Fe203 content of the Fe-Ti oxide minerals in our concentrates 
and the 8-16 percent Fe2 03 whole rock values (Table 2) is explained by the abundant augite 
and biotite which together would be expected to contribute about 6-8 percent Fez 03. The 
Fe203 gap narrows in relation to total Fe203 as the titanomagnetite content of the rock 
increases. The remaining gap is explained by the very fine grain size of part of the 
titanomagnetite and ilmenite; 20-30 percent by volume is silt-sized (<O.l mm; Plate la), well 
below the 0.18-0.25 mm grain size used in our recovery tests which were intended to simulate 
recoveries achievable in an actual mining and milling operation. The larger, recoverable 
titanomagnetite and ilmenite grains are in the 0.2 to 0.4 mm range (Plates la to lc) which 
is rather small compared to the grain size of productive deposits in anorthosites. Moreover, 
rather than having sharp, mill-friendly boundaries, much of the titanomagnetite is shrouded 
in biotite (Plates lb, d). 

The apatite occurs as isolated crystals, mainly in association with plagioclase (Plates lb, c, 
d). Most grains are much smaller than the 0.18 mm cut-off used in our processing tests; this 
explains the missing R OS mentioned by Sudhir. 

An interesting feature of the gabbro is the presence of barian feldspar (hyalophane) lamellae 
in the plagioclase (Plates lb, d, f; Figs. If, g). This explains the high Ba content (0.5-1.5 
percent; Table 2) of the gabbro and the absence of barite in our heavy mineral concentrates. 

>a-_ 

/... p.3 
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Mr. Kruchkowski 

In summary, our SEM study has fully corroborated our earlier and ongoing heavy mineral 
processing results and has revealed additional details on the mineralogy of the gabbro. 
Sudhir mentioned that I appeared to be very negative about the project. It would not be 
appropriate for me to form an opinion on the project itself as many factors influence the 
viability of a titanium operation and the only factor I have considered is the mineralogy. 
However, I would have been remiss in my responsibilities if I had not reported from the 
outset, as I did on December 10, 1998, the apparent milling/metallurgical problems of the 
mineralization. Our SEM study has confirmed these problems and identified others. The 
problems are: 

1. 

2. 

Rutile, the most valuable Ti ore mineral, is absent. 

Approximately 60 percent of the TiOz value resides in solid solution form in 
titanomagnetite, requiring chemical extraction. 

3. Although significant ilmenite is present, part of it occurs as thin exsolution lamellae 
rather than discrete grains and would be difficult to separate from the titanomagnetite 
by milling. 

4. Much of the titanomagnetite is shrouded in biotite which would be difficult to separate 
by milling and therefore dilute the titanomagnetite concentrate. 

6. Approximately 20-30 percent by volume of the titanomagnetite and ilmenite occurs in 
grains too small to be free-milling. 

6. Most of the byproduct apatite is too fine-grained to be free-milling. 

The milling/metallurgical problems appear to be common to the mineralization in all four drill 
holes that we have tested and therefore may extend throughout the gabbro intrusive. 
Possibly some or all of the problems could be overcome in a deposit of sufficient grade but 
the mineralization encountered to date is of modest grade. I hope our test results are useful 
for resolving the future direction of the project. 

cc Sudhir Jain Stu Averill, 
President 

\ 



Plate 1 - SEM Photos of Representative Fragments of Crushed Gabbro from the 130-140 
Foot Interval. Hole 95-2. Brightness of minerals increases with density. Scale 
bar is 0.1 or 0.01 mm (100 or 10 microns) as indicated. 

Plate la - Overview of 15 fragments showing an average composition of 50-60 percent 
plagioclase (pl; dark grey), 30-40 percent augite + biotite + apatite (aug + bt 
+ ap; medium grey) and 10 percent titanomagnetite + ilmenite (tm, ilm; grey- 
white). Note that the titanomagnetite and ilmenite grains are closely associated 
with augite and biotite and that 20-30 percent (by volume) of the grains are 
silt-sized inclusions (<O.l mm) which would not readily be liberated by milling. 

Plate lb - Typical section showing a 1O:l ratio of titanomagnetite (tm; white) to ilmenite 
(im; very pale grey) and l-2 percent apatite occurring as silt-sized inclusions 
(<O.l mm) in plagioclase (~1; dark grey). Note: 1) the perthitic texture of some 
of the plagioclase, 2) the shrouding of the titanomagnetite by biotite (bt) which 
has the same medium grey tone as the augite (aug), and 3) the presence of 
ilmenite as thin exsolution lamellae in one titanomagnetite grain. The 
titanomagnetite contains approximately 15 percent TiOz, the biotite contains 5 
percent and the augite 1 percent. 

Plate lc - Atypical section with an unusually low 1:l ratio of titanomagnetite (tm; white) 
to ilmenite (im; very pale grey). Both oxides are closely associated with augite 
and biotite (aug, bt; both medium grey). Apatite (ap; pale grey crystals) is more 
closely associated with plagioclase (pl; dark grey), comprises l-2 percent of the 
gabbro, and occurs mainly as silt-sized (<O.l mm) inclusions which would not be 
liberated by milling. 

Plate Id 

Plate le 

Plate If 
1-w 

Detail of the lamellar titanomagnetite-ilmenite grain of Plate lb showing thin 
(0.005-0.02 mm) ilmenite (ilm; pale grey) exsolution lamellae in the 
titanomagnetite (tm; grey-white) which contains less (10 percent versus 15 
percent) Till than unexsolved titanomagnetite. The grain is shrouded by biotite 
(bt; medium grey). Note the slightly perthitic texture of the plagioclase (pl; dark 
grey) and the presence of 2 percent apatite (ap; medium grey crystals) as silt- 
sized inclusions (<O.l mm) in both the plagioclase and titanomagnetite. 

Extreme detail of a titanomagnetite grain (tm; grey-white) showing hints of 
submicroscopic (<O.OOl mm), irregularly oriented ilmenite (ilm; pale grey) 
exsolution lamellae. The dark grey dendritic inclusions appear to be calcite 
(Cal). 

Detail of a perthitic plagioclase grain showing pale grey hyalophane 
((K,Ba)Al(Si,Al)z OS) lamellae in dark grey andesine ((Na,Ca)Ah-2 Siz-3 08 )). 























DVERkJRDEN DRILLING MANAGEMENT LIMITEQ ,( May 13, 1999 
Mr. Lorne Kelsch 
26BTRESOURCEDEVELOPMENTCO.LTD. 
MacLeod Place 1, Suite 200 
5920 MacLeod Trail S.W. 
Calgary, Alberta T2E OK2 fax: (403) 212-0733 

Dear Mr. Kelsch: 

Re: Titanium-Bearing Mlneral Species in Gabbro, British Columbia 

Attached find our laboratory data for the third drill hole, No. 94-6, covered in our most 
recent tests. As before, the principal Ti-bearing oxide is titanomagnetite; ilmenite is much 
less common and rutile and titanite are absent. 

Ed Kruschkowski has reported apparent discrepancies between our test results and Rio 
Tinito’s. We find this curious as we actually do a lot of Ti-mineral work for Rio; however we 
are addressing your concerns by examining polished mounts of the coarsest crusher rejects 
from a few samples by scanning electron microscope (SEMI. Our main objective is to show the 
type of titanomagnetite present (i.e. ilmenite and magnetite intergrowths versus ilmenite 
exsolution lamellae in magnetite versus chemical substitution Ti for Fe in magnetite). 

I hope these observations are helpful, Please call me if you have any questions. 

Mines 
<--- Are 

Where JlUE- 
Find Them. 

Yo r si erely, 

Jq /: 

Stu dverill, 
President 

L 

107-15 Capella Court Nepean, Ontario K2E 7X1 Tel. 613-226-1771 FAX 613-226-8753 



OVERBURDEN DRILLING MANAGEMENT LIMITED 
107-15 CAPELLA COURT, NEPEAN: ONTARIO, K2E 7X1 

TELEPHONE: (613) 226-1771/1774 
FAX NO.: (613) 226-8753 

EMAIL: odm@storm.ca 

DATA TRANSMlTTP,L REPORT 

DATE: 12-May-99 

ATTENTION: Mr. Lorne Kelsch 

CLIENT: 26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeod Place 1, Suite 200 
5920 Macleod Trail S.W. 
Calgary, A6 
T2H OK2 

FAX NO.: (403) 2 12-0733 

NO. OF PAGES: I/ 
3 

PROJECT: Titanium 94-6 (5-15 ft) to 94-6 (95-l 00 ft) 
Mineralogy 

FILE NO: Ed Kruchkowski 26BT (95-2).wb3 

NO. OF SAMPLES: 10 

THESE SAMPLES WERE PROCESSED FOR: Titanium-bearing minerals 

SPECIFICATIONS: SUBMITTED BY CLIENT: 5-FOOT l/4 NC! CORE SECTIONS. 
COMBINED INTO lo-FOOT SECTIONS AND CRUSHED TO <2.0 MM. 
PREPARED 0.18 MM TO 1 .O MM HEAVY MINERAL CONCENTRATE (S.G.>3.2) 

FROM 2 KG SPLIT OF CRUSHED PRODUCT. 
PARAMAGNETIC SEPARATION AND PICKING DONE ON 0.18 TO 0.25 MM 

FRACTION ONLY. 
ALL FRACTIONS ARE PRESENTLY STORED. 

REMARKS: 

Laboratory Manager 











OVERDURDEN DCIlUlNG MANAGEMENT LIMITED +I May 10, 1999 
Mr. Lorne Kelsch 
26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeod Place 1, Suite 200 
6920 MacLeod Trail SW. 
Calgary, Alberta T2E OK2 fax: (403) 212-0733 

Dear Mr. Kelsch: 

Re: Titanium Mineralogy of Test Samples from DDH 95-2, British Columbia 

Attached in data five tables find our test results from the eighteen upper lo-foot core 
intervals in the above diamond drill hole. 

As in the nine lower lo-foot intervals reported on April 16, 1999 and in our intital tests on 
Holes 99-4 and 96-l reported on December 10 and 18, 1998, the principal Ti-bearing oxide 
is titanomagnetite. Unlike the earlier samples, some samples of the present batch, notably 
in the interval from 10 to 80 feet, are enriched in biotite which is also Ti-bearing (-6% 
TiOz ). Only a small portion of this biotite is concentrated in heavy mineral fraction with the 
Ti-oxides; therefore we have added a table (No. 5) showing its abundance in the original drill 
core. The maximum concentration is lo- 15 percent which would contribute about 0.6 percent 
or l/6 of the 3 percent total average Ti02 content of the rock. 

I hope these observations are helpful. Please call me if you have any questions. 

Stu Averill, 
President 

,p, Mines 
All? 
Where YljE 
Find Them. 107-15 Capella Court Nepean, Ontario .K2E 7X1 Tel. 613-226-1771 FAX 613-226-8753 



OVERBURDEN DRILLING MANAGEMENT LIMITED 
107-l 5 CAPELLA COURT, NEPEAN, ONTARIO, K2E 7X1 

TELEPHONE: (613) 226-l 771/l 774 
FAX NO.: (613) 226-8753 

EMAIL: odm @storm.ca 

DATA TRANSMITTAL REPORT 

I tl 

DATE: 1 O-May-99 

ATTENTION: Mr. Lorne Kelsch 

CLIENT: 26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeaod Place 1, Suite 200 
5920 MacLeaod Trail S.W. 
Calgary, AB 
T2H OK2 

FAX NO.: (403) 212-0733 

NO. OF PAGES: 

PROJECT: Titanium 95-2 (1 O-20) to 95-2 (200-210) 
Mineralogy 

FILE NO: Ed Kruchkowski 26BT (95-2).wb3 

NO. OF SAMPLES: 18 

THESE SAMPLES WERE PROCESSED FOR: Titanium-bearing minerals 

SPECIFICATIONS: SUBMIT-TED BY CLIENT: 5-FOOT l/4 NQ CORE SECTIONS. 
COMBINED INTO lo-FOOT SECTIONS AND CRUSHED TO ~2.0 MM. 
PREPARED 0.18 MM TO 1 .O MM HEAVY MINERAL CONCENTRATE (S.G.>3.2) 

FROM 2 KG SPLIT OF CRUSHED PRODUCT. 
PARAMAGNETIC SEPARATION AND PICKING DONE ON 0.18 TO 0.25 MM 

FRACTION ONLY. 
ALL FRACTIONS ARE PRESENTLY STORED. 

REMARKS: 
. 

\c 44 

/I kiili 
Laboratory Manager 















DVEBBURDEN DlUUlNB MANAGEMENT LIMllED ,I 
Mr. Lorne Kelsch 
26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeod Place 1, Suite 200 
5920 MacLeod Trail S.W. 
Calgary, Alberta T2E OK2 

April 16, 1999 

fax: (403) 212-0733 

Dear Mr. Kelsch: 

Re: Titanium Mineralogy of Test Samples from DDH 95-2, British Columbia 

Attached find our test results from the nine lower lo-foot intervals in the above diamond 
drill hole. 

Our general processing procedures are outlined in my earlier (December 10 and 18, 1998) 
reports on Holes 94-4 and 96-l. Based on these earlier tests, we utilized only the milled 
0.18-0.25 mm fraction which consists mainly of liberated mineral grains. This fraction 
should be representative of the entire sample as its weight is very consistent (Table 1). 

As before, the principal Ti-bearing oxide is titanomagnetite (Table 2) which concentrates 
in the ferromagnetic fraction (Table 3). Ilmenite is not plentiful although we did note some 
as exsolution lamellae in the ferromagnetic titanomagnetite in addition to the usual liberated 
grains in the paramagnetic fraction. Titanite is rare and rutile is absent. 

We haven’t calculated the relative TiO;r contributions of the titanomagnetite and ilmenite 
but they appear to be within the range defined by the other two drill holes and to explain 
the 2-596 TiOz analyses (Table 4). We noted, however, that the biotite in the samples is also 
Ti-bearing and this will have to be taken into account in the upper part of the drill hole 
which is relatively biotite-rich. Most of the biotite is not heavy. 

I hope these observations are helpful. Please call me if you have any questions. 

Yo s incerely, JLA $ 
\, ’ 

Stu Averill, 
President 

\ 

-PI- Mines 
Al%! 
Where WE 
Find Them. 107-X Capella Court Nepean, Ontario K2E 7X1 Tel. 613-226-1771 FAX 613-226-8753 



OVERBURDEN DRILLING MANAGEMENT LIMITED 
107-15 CAPELLA COURT, NEPEAN, ONTARIO, K2E 7X1 

TELEPHONE: (613) 226-l 771/1774 
FAX NO.: (613) 226-8753 

EMAIL: odm @storm.ca 

DATA TRANSMITTT: REPORT 

DATE: 16-Apr-99 

ATTENTION: Mr. Lorne Kelsch 

CLIENT: 26 BT RESOURCE DEVELOPMENT CO. LTD. 
MacLeaod Place 1, Suite 200 
5920 MacLeaod Trail S.W. 
Calgary, AB 
T2H OK2 

FAX NO.: (403) 212-0733 

NO. OF PAGES: 

PROJECT: Titanium 95-2 (21 O-220 ft) to 95-2 (290-300 ft) 
Mineralogy 

FILE NO: Ed Kruchkowski 26BT (March 31).wb3 

NO. OF SAMPLES: 9 

THESE SAMPLES WERE PROCESSED FOR: Titanium-bearing minerals 

SPECIFICATIONS: SUBMITTED BY CLIENT: 5-FOOT 114 NQ CORE SECTIONS. 
COMBINED INTO lo-FOOT SECTIONS AND CRUSHED TO ~2.0 MM. 
PREPARED 0.18 MM TO 1 .O MM HEAVY MINERAL CONCENTRATE (S.G.>3.2) 

FROM 2 KG SPLIT OF CRUSHED PRODUCT. 
PARAMAGNETIC SEPARATION AND PICKING DONE ON 0.18 TO 0.25 MM 

FRACTION ONLY. 
ALL FRACTIONS ARE PRESENTLY STORED. 

REMARKS: 

a .- Labbratory Manager 
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OVERBURDEN DRILLING MANAGEMENT LlMlTEfj 
Mr. Ed Kruchkowski 

, 

c/o AURORA CORROSION CONTROL 
3773 - 19th Street N.E. 
Calgary, Alberta T2E 6% 

December 23, 1998 

fax: (403) 250-5872 

Dear Mr. Kruchkowski: 

Re: Titanium Mineralogy of Test Samples from Mafic Intrusion, Rritish Columbia 

We are mailing our final report on the above work today. Table 1 of the copy that we faxed 
to you on December*.16 contained some calculation errors. We have revised it and added a 
supplementary table showing the weight breakdown of the subfractions that constitute the 
paramagnetic fraction of Table 1. 

Have a great Christmas! 

Stu Averill, 
President 

Mines 
-F- Are 

Where JUE- 
Find Them. 107-15 Capella Court Nepean,Ontario K2E 7X1 Tel. 613-226-1771 FAX613-226-8753 



December lS, 1998 

fax: (403) 250-5872 

OVERBURDEN DRlUING MANAGEMENT LIMITE,q 
Mr. Ed Kruchkowski 
c/o AURORA CORROSION CONTROL 
3773 - 19th Street N.E. 
Calgary, Alberta T2E 6S8 

Dear Mr. Kruchkowski: 

Rc: Titanium Mineralogy of Test Samples from Mafic Intrusion, British Columbia 

We have completed our test work on the two small NQ core samples that you supplied from 
Holes 94-4 (85 foot ,depth) and 96-l 1273 foot depth) and I am pleased to report the final 
results I The text :of my report differs slightly from the preliminary one submitted on 
December 10 and more data tables are included. 

I understand that assays of about G percent TiOz have been reported for both samples. The 
objective of our work was to determine: 1) the mill grind size required to effectively liberate 
the Ti-bearing minerals; 2) the separation procedures required to concentrate all Ti- 
mineral species present, and 3) the relative abundances of these minerals. The same 
procedures would then be applied to larger samples representing your eighty lo-foot core 
intervals. 

The Hole 94-4 sample is an olivine-cli.nopyroxene (hedenbergitc) gabbro with 70 percent 
heavy minerals and the Hole 96- 1 sample is a clinopyroxene gabbro with 90 percent heavy 
minerals (Tables 1, 2). The average grain size of the heavy minerals and minor intermixed 
plagioclase is 0.5 mm. The Hole 94-4 sample also contains 30 percent coarser (3 mm> 
plagioclase laths. These laths, together with the change between holes from olivine-rich to 
olivine-free gabbro, are indicative of gravitational settling (i.e. cumulate layering) within 
the mafic intrusive. Only two Ti-bearing minerals are present -- titanomagnetite and 
ilmenite. More than 90 percent of the magnetite is titanomagnetite; its TiOz content appears 
to be about 10 percent. Rare grains of non-titaniferous magnetite may reflect minor 
recrystallization of the titanomagnetite. 

Milling to 0.18-0.25 mm is effective in separating the gabbro into heavy and light grains; 
finer milling does not improve the separation (Table 3). In the ferromagnetic heavy mineral 
fraction, which represents 20 (Hole 94-4) to 35 (Hole 96-l) percent of the 0.18-0.25 mm 
sample material (Table 1) and contains all of the titanomagnetite, only 50-60 percent of the 
heavy grains are of liberated titanomagnetite (Table 2), the balance being lithic grains 
consisting of titanomagnetite intergrown with clinopyroxene -C olivine + plagioclase, often 
as small inclusions. In the strongly paramagnetic ((0.6 amp) fraction, which represents 40 
(Hole 94-4) to 50 (Hole 96-l) percent of the sample (weights not shown in Tab1.e 1) and 
contains about 90 percent of the ilmenite, the proportion of individual liberated mineral 
grains rises to 90 percent with a corresponding drop in lithic grains to 10 percent. 

Mines 
P Are 

. ..p/2 

Where j&fE- 
Rnd Them. 107-15 Capella Court Nepean, Ontario K2E 7X1 Tel. 613-226-1771 FAX 613-226-8753 



Page 2 
Mr. Ed Kruchkowski 

With the ferromagnetic fraction grading about 50 qe,rcent titanomagnetite by volume and the 
titanomagnetiite grading about 10 percent TiOz and the ferromagnetic fraction constituting 
20 percent by weight of the Hole 94-4 sample and 35 percent of the Hole 96-l sample, the 
uncorrected (for differences in mineral weights within the ferromagnetic fraction) TiOz - 
in-titanomagnetite content is about 1 percent in Hole 94-4 and 2.1 percent in Hole 96-l. 
Similarly, the strongly paramagnetic fractions in Holes 94-4 and 9G-1, which represent 40 
and 50 weight percent; of the total sample, contain roughly 15 and 3 volume percent ilmenite, 
respectively, which translates into 3.1 and 0.75 percent (uncorrected) TiOn since ilmenite 
contains 52 percent TiOz. Therefore the combined uncorrected TiOz content of the 
titanomagnetite and ilmenite in Holes 94-4 and 96-1 is roughly 3.5 and 2.9 percent. The 
corresponding corrected (Table 4) weight percent values are 5.3 and 3.4 percent. These are 
somewhat lower th,an your previously reported 6 percent figure, in part because minor 
ilrnenite in the ferromagnetic and moderately paramagnetic fractions (Table 2) was not 
included in the recovery calculations. The titanomagnetite:ilmenite TiOz contribution ratio 
is roughly 1:4 in Hole 94-4 and 2.5:I in Hole 96-l. 

According to Gross (1996; text attached), commercial Ti-Fe deposits are of two types: 1) 
dominantly ilmenite (e.g. Lac Allard), and 2) dominantly titaniferrous magnetite, a term that 
includes granular and exsolution intergrowths of magnetite + ilmenite -C hematite as well as 
the mineral titanomagnetite. Your occurrence is clearly of the second type. Historically, 
such deposits are more of interest for their iron than their titanium. To be commercially 
viable the Fe and Ti minerals must be sufficiently coarse-grained to be easily separated by 
milling, thereby reducing the Ti& content of the iron concentrate to less than 1 percent. 
Since all of the Fe in your intrusive Is chemically intermixed with Ti in titanomagnetite and 
ilmenite, it would be inseparable by milling. This is very deleterious to the commercial 
viability of the Fe-T1 resource. If there arc no firm indications of cleaner Fe and Ti 
mineralogical zones elsewhere in your drill core, processing of the remaining core samples 
may not be warranted. 

I hope these observations and interpretations are helpful. Please call me if you have any 
questions or comments. 

Y rs ‘ncerely, 

\ Y-L 
1, i 

L 
S&J Averill, 
President 









OVERBURDEN DRILLING MANAGEMENT LIMITED 

Sample No.: 94-4 (85 FT) 

TiOz -Bearing Mineral: Ilmenite 

Ilmenite Liberation Size: 0.18-0.25 mm 

Weight of 0.18-0.25 mm Fraction: 83.56 & 

Principal Ilmenite-Bearing Fraction: (0.6 amp paramagnetic 

Weight of Ilmenite-Bearing Fraction: 33.16 g 
Y‘ 

Ilmenite Content: 15 volume percent 

TiOz Content of Ilmenite: 52 weight percent 

Percent TiOz as Ilmenite by Volume: 33.16/83.56 x 15% x 0.52 = 3.1 

Ilmenite Fraction Mineralogy: 15% ilmenite + titanomagnetite 8 SG 4.7, 40% 
hedenbergite & SG 3.5, 45?J, olivine 8 SG 3.3 

Ilmenite Weight Percent Correction Factor: 

0.15 x 4.7 / 0.15 = 1.31 
(0.15 x 4.7) + (0.4 x 3.5) + (0.45 x 3.3) 

Weight Percent TiOz as Ilmenite : 1.31 x 3.1 = 4.06 

Table 4 - Example of Calculation of TiOz Contribution of a TiOz -Bearing Mineral 
















































