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Summer 2009 Drilling Program in the Crevier Township, Girardville, Lac-St-Jean, Québec 

SUMMARY 

IOS Services Géoscientifiques has been requested to manage a diamond drill program on 
the Crevier property in the course of the summer 2009, owned 100% by Crevier Minerals Inc. 
This property is localized in the Crevier township, north of Girardville town area, Lac-Saint-
Jean, Quebec (NTS 32H07 and 32H10). For the current program, IOS was in charge of 
permits acquisition, camp management, drilling company contract, field logistic, drilling 
supervision, core and rock sampling, core description, samples shipping, quality control, 
various logistical tasks relating to other aspect of the project and reporting. 

Forty-eight (48) drill holes have been bore during this campaign, for a total of 6483.7 
metres length, over a period of 116 days. Forty-six (43) drill holes, for a total of 6123.7 
metres, were definition drilling, three (3) were duplicates of former historical holes, and two 
(2), for a total of 360 metres, were done north of the property for exploration purposes. 

Forty-eight (48) drill 
holes have been bore 
during this campaign, 
for a total of 6483.7 
metres length 

Four (4) control channel samples, of 8.5, 18, 11 and 20.5 
metres, were extracted with diamond saws, for a total of 58 
metres. Three (3) bulk samples were blasted on three different 
sites, leading to a total of about 50 tons of collected materials. 
Average grades for channels and bulk samples are all above 
0.1% Nb and 0.015% Ta, within expected grades on the 
surface. 

Average grades in definition holes range between 0.085% (CR-09-107) and 0.218% (CR-
09-139) Nb2O5, with an overall of 0.14%. Tantalum averages range between 0.0125% 
(CR-09-124) and 0.0274% (CR-09-125) Ta2O5, with an overall grade of 0.0176%. These 
results, comparables to the historical grades, confirm the continuity of the mineralized 
zone. 

Per holes average 
grades for niobium 
and tantalum shows a 
steady increase 
towards the south-
east. 

. The last drill holes (CR-09-145 and CR-09-146), closing the 
grid to the south-east area, show niobium between 0.163% 
and 0.182% Nb2O5. Since the mineralized zone is not closed 
toward south-east, it is recommended to pursue exploration 
efforts it this direction. The mineralized zone is not closed to 
the north-west either. 
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INTRODUCTION 

Anita 1  project aims to develop and put into production the 
formally known Crevier Township niobium and tantalum 
bearing nepheline syenitic pegmatite. The present campaign 
aimed to complete a 50 metres spacing in-fill definition drilling 
pattern in order to calculate measured resources. The 
occurrence has been previously drilled to 100 metres spacing, 
from which indicated resources were calculated. The project is 
located in the Crevier Township, north of Girardville, Lac St-
Jean Area, Québec (NTS 32H07 and 32H10, figure 1). The 

property is in the Grenville tectonic province and covers part of the Crevier intrusive 
Complex, which intruded gneisses of the Central Granulite Terrane (CGT). This sub-
circular intrusive is mainly composed of nepheline bearing syenite, intersected in its center 
by silicated and carbonatitic rocks. The mineralize body consist of a large pegmatitic dyke, 
decametre in thickness and kilometres in length. This report describes the drilling program 
and other works done. 

TERMS OF. REFERENCE 

In May 2009, Crevier Minerals Inc. contracted IOS Services Géoscientifiques inc. to carry 
a diamond drilling program on their Anita project. IOS was mandated to manage the drill 
contractor, supervise the drilling program, to log and sample the core according to 
industry's best practice, logistical planning, sampling, quality control and providing the 
results. Drilling sites and angles were provided by the client. This definition drilling program 
was part of a larger program in which IOS was requested to provide logistical support. 

Field works were managed by Christian Martel, P. Eng., for the first half, and Mikaël Block, 
Geo., for the second half. 

IOS was responsible for the forest intervention permits from the Québec Natural 

Resources Minister (n°  3006825 and 3006793). 

1  A Niobium-Tantalum project 
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PROPERTY DESCRIPTION 

The Anita project covers the former Crevier property, 
acquired from Gestion lamgold Inc. This property is 
composed of 83 maps designated cells, shaped as an 
irregular block oriented roughly north-west south-east and 
covering 46.5 km2  (4600 hectares or 11,490 acres). The 

property is bounded by the latitudes 49°26'00" and 49°31'00" North and longitudes 
72°43'00" and 72°50'00" west (figure 2). 

The property straddles the Crevier and Lagorce townships, in non-organized territories of 
the Domaine-du-Roy regional municipality (MRC), north of Lac-St-Jean. The property is 
directly accessible by logging road R0206, starting in Girardville. A secondary 
unmaintained road is taken at km 33 of this R0206 to access the southern part of the 
property, while the northern part is accessible through another secondary road at km 44. 

The property is characterised by smooth rolling hills culminating at 450 m. Forest cover is 
a mature laurantian mixed forests dominated by white spruce and poplar. Drainage is well-
developed, particularly with the presence of Lac-à-la-Truite. 

PREVIOUS WORKS 

The Crevier property 	through an airborne radiometric survey. Between 1975 and 

originated with the 	1983, SOQUEM has made different fieldworks as geological 

discovery in 1975 by 	surveys, rocks sampling, stripping and trenches sampling, 

SOQUEM of the alkaline 	airborne and ground magnetic surveys, airborne and ground 

Crevier Complex. 	radiometric surveys, induced polarization (IP) surveys, 
drilling and more. Two thesis have been written in 1980, one 

about the Crevier Complex, more precisely about the syenite (Bergeron, 1980), and one 
about the niobium mineralogy (Laplante, 1980). 

In 1986, privatization of the mining assess of SOQUEM has led to the creation of Cambior 
Inc. Consequently, the Crevier property was transferred to Cambior. 

In 2001 and 2002, Cambior carried-out fieldworks, such as data reprocessing, airborne 
electro-magnetic survey (DIGHEM) and completed a definition drilling campaign with 100 
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metres spacing. In 2006, Cambior was taken over by lamgold Corporation, and the 
property transferred to Gestion lamgold Inc. 

REGIONAL GEOLOGY 

The Crevier intrusive 
Complex intruded in the 
Central Granulites 
Terrane (CGT) of the 
Grenville province. 

(Wynne-Edwards, 1972), a rock package recently rallied in 
the polycyclic allochtonous belt ABT (Rivers and al., 1989). 
This zone, interpreted as an old gneissic basement 
reaffected by the grenvillian orogen, is mainly composed of 
biotite and hornblende bearing quartzo-feldspathic gneisses 
and garnet and sillimanite paragneiss, forming a belt parallel 
to the Grenville Front. 

The Crevier intrusive Complex was intruded along the Waswanipi-Saguenay corridor, 
considered as a crustal rift traced from St-Lawrence River to the Superior Province. 
Several alkaline intrusions are located along this axis, in particular those of St-Honoré and 
Crevier, as well as Montviel, Shortt Lake and Grevet carbonatites. Series of kimberlitoid 
dykes also seem to be attached to this important feature. 

The Crevier intrusive Complex contains four (4) lithodemes. 
The dominant facies is composed by a sub-circular intrusion 
of nepheline bearing syenite. This syenite is intersected in 
the middle by silicated and carbonated rocks of oblong form, 
considered as a carbonatite. In the south-west part of the 
complex, a smaller mass of syenite relatively poor in 

nepheline is present. Finally, an episode of alkaline metasomatism ("fenitization') affects 
the host gneisses. The elongated axis of these units follows the orientation of the 
Waswanipi-Saguenay corridor (north-west/south-east). 
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The mineralized zone is 
hosted in a pegmatite 
dyke belonging to the 
nepheline syenite. 
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DESCRIPTION OF CURRENT WORK 

Planning of the 
campaign was directed 
by Serge Bureau, 
president of Crevier 
Minerals Inc., and 
managed by Christian 
Martel, engineer for IOS. 

Planning of the campaign (drilling targets, holes positioning, 
trenching and channeling, loci of bulk samples blasts, etc.) 
was directed by Serge Bureau, president of Crevier 
Minerals Inc., and managed by Christian Martel, engineer 
for IOS. This campaign lasted from July 6th  to October 30th  

including intermission for moose hunting period. 

The IOS crew for this program was Christian Martel, p. Eng., Réjean Godin, p .Geo., 
Mikaël Block (p. Geo.) and labours Guy Pelletier, Martin Gagnon, Éric Proulx, Sylvain 
Vaillancourt and David Boulanger (see daily reports in appendix 2). IOS and Forage M. 
Rouillier crews were lodged at Domaine Rivière Mistassini, 10 km north of Girardville, 
about 40 kilometres from the property. 

Réjean Godin (and Sylvain Vaillancourt for a short period) was responsible for site 
preparation, which consisted in trail identification and drill holes set-up., Set-up works fully 
respected forest intervention regulation. He was supported by Guy Pelletier, Martin 
Gagnon and David Boulanger as manoeuvres and lumberjacks. He was also responsible 
for drill-rig alignment and shut-down, channel sampling supervision and bulk samples 
supervision. 

Drill core was described at the lodging camp by Christian Martel and/or Mikaël Block 
(appendix 1, table 1). Core was sawn in half by Stéphane Sergerie at the IOS facilities, 
Chicoutimi. Reference core is currently stored at IOS facilities. 

Forages M. Rouillier inc., from Amos, has been contracted for this campaign. Drill works 
were supervised by Réjean Godin. Drill operated 24 hours per day with 2 teams composed 
by a runner and a helper, working over two shifts of 12 hours and following a routine of 15 
days worked and 6 days off. Rouillier used a full hydraulic drill rig, mounted on a Morooka 
track-mounted vehicle allowing easy moves between holes. 
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DRILLING 

Forty-eight (48) drill holes were done during this campaign (map 1), for a total of 6483.7 
metres length. Forty-six (46) drill holes, for a total of 6123.7 metres, have been done as 
definition drilling campaign, and two (2), for a total of 360 metres, has been done north of 
the property as exploration drilling campaign. 

All holes were drilled with a 
moderate to steep angles 
toward south-west, parallels 
to lines and perpendicular 
to the mineralized zone. 

These drill holes were done 
purposely to intersect ,the 
pegmatitic nepheline syenite 
dyke respectively at 50 
metres in vertical depth and 
at 100 metres in vertical 
depth. 

All holes were drilled with a moderate to steep angles 
toward south-west, parallels to lines and perpendicular 
to the mineralized zone. Holes proceeded from north-
west end to south-east end of the mineralized zones. 
Casings were not left on site. Holes were not cemented. 
Deviations were measured with the use of a Reflex 
device with a maximum spacing of 50 metres. 

Because of the position and angle of drilling, the 
thicknesses of intersections as indicated in the report 
are apparent. Drill holes with an odd number are 
aligned along the «south» line with an inclination of 50 
degrees to the south-west. Drill holes with an even 
number are aligned along the «north» line, away from 
the zone, with an average inclination of 60 degrees to 
the south-west. 

GROOVING 

Four (4) channel samples of 8.5, 18, 11 and 20.5 metres length were collected of 
previously stripped outcrops, -for a total of 58 metres (figures 3 and 4). See more 
information in results and discussion. 

BULK SAMPLES 

Three (3) blasts were done on three different sites (figures 3 and 4) by Forages Saguenay 

inc. Fifty (50) tons of materials have been collected and transported by Entreprises de 
Construction Gaston Morin Ltée from the property to Dolbeau-Mistassini, where they were 
crushed into pieces (0-4 inches) and stored for future utilisation. See more information in 

results and discussion. 
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I 

LAND SURVEYING 

The forty-six (46) definition 
holes have been land 
surveyed. 

The forty-six (46) definition holes have been land 
surveyed (figure 2) by Henri-Paul Caouette, chartered 
land surveyor for Caouette, Thériault et associés, from 
Dolbeau-Mistassini (report provided in appendix 8). 

Drilling site were implemented with the use of a DGPS by IOS staff, anchored on old 
Soquem's bench mark. Outlines of stripped area were measured with same method. 

PROFICIENCY OF ANALYTICAL LABORATORIES 

Prior to ship samples to any laboratory and using any method, a proficiency test was 
carried and reference materials were shipped to ALS Chemex (Vancouver), Corem 
(Québec City) and Activation Laboratories (Ancaster, Ont.)2, to be analyzed with different 
analytical method (table 1). All three laboratories received the same number of materials 
for each method, plus a few duplicates (tables 2-3). Results are listed and discussed in 
appendix 3. 

Laboratory Analytical method Description 
Pressed pellet-wavelength dispersive 
XRF 

ALS Chemex ME-XRFO5 

ME-MS81 Fusion (Li metaborate), ICP-MS 
ME-MS61 Four acid near-total Digestion-ICP-MS 

or ICP-AES 
Corem A21-2 X-Ray Fluorescence and LOI 
Actlabs FUS-MS Fusion (Li metaborate), ICP-MS 

AR-MS Aqua regia digestion, ICP-MS 
INAA Instrumental 	Neutron 	Activation 

Analysis 
FUS-XRF Borate bead, XRF 

Table 1: Laboratories and analytical methods tested. 

2  Similar set of samples were also submitted to SGS-X-Ral, but were subsequently 
cancelled. 
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Laboratory 
	

Number 	of Method 
replicate 

ALS Chemex 2 ME-XRF 05 
ALS Chemex 
Actlabs 

1 
1 

ME-MS81 
AR-MS 
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Standard 

TAN-1 

Number 	of 
standard 
1 

Description 

Certified material Canmet 
OKA-1 1 Certified material Canmet 
SARM3 1 Certified material Mintek 
SARM48 1 Certified material Mintek 
Quartz powder 1 IOS blank 
Quartz sample 1 IOS blank 
NbTaMR109 2 Internal material IOS 
Std 18-01 1 Certified material Labortechnik 
Std 18-02 1 Certified material Labortechnik 
Std 18-03 1 Certified material Labortechnik 
Table 2: List of standards used for each method. 

Table 3: Number of replicates. 

Actlabs (laboratory), INAA and FUS-XFR (methods), TAN-1, OKA-1, quartz sample 
and NbTaMR109 (standards) have been chose for this drilling campaign. 

ANALYTICAL PROTOCOL 

Drill core was carried from lodge camp to IOS facilities at Chicoutimi by trucks, then core 
was sawn in half and samples were shipped by road transport to Actlabs laboratory in 
Ancaster, Ontario. Reference core is currently stored at IOS facilities. 

A total of 2500 samples 
have been analysed by 
XRF on fused borate 
bead and by INAA. 

A total of 2500 samples (2033 samples from drilling, 414 
control materials, 40 channel samples and 13 samples 
collected from bulk sampling site) have been analysed by 
XRF on fused borate bead (detection limit 0.0001% for Nb) 

and by INAA (detection limit 1 ppm for Ta) (table 4 and 5). 
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Samples not requiring rare earths can be analyzed by fusion with lithium 
metaborate/tetraborate in platinum crucibles with the molten glass cast into a glass disc in 
platinum crucibles (fusion XRF). These glass disks are analyzed on a Panalytical Axios 
Advanced wavelength dispersive XRF. Generally low Ta2O5  detection limits can't be 

achieved with this package and the INAA technique is recommended for tantalum. 

Instrumental Neutron Activation Analysis (INAA) is an analytical technique that measures 
gamma radiation induced in the sample by irradiation with neutrons. The primary source of 
neutrons for irradiation is usually a nuclear reactor, here the research reactor at McMaster 
University. Each activated element emits a "fingerprint" of gamma radiation which can be 
measured and quantified. Multi-elements analyses of practically any material from the 
smallest sample that can be weighed accurately to the very large samples have been done 

routinely by INAA. 

Element Detection 
Limit 
(°/O) 

Ta2O5  0.003 

U3O8  0.003 
ThO2  0.005 
Fe2O3  (T) 0.005 
P2O5  0.010 
ZrO2  0.010 
Nb2O5  0.003 
Table 4: Fusion XRF detection limit. 

Element Detection 
Limit (ppm) 

Ta 0.50 
Th 0.20 
U 0.50 
La 0.50 
Ce 3.00 
Nd 5.00 
Sm 0.10 
Eu 0.20 
Yb 0.20 
Lu 0.05 
Table 5: INAA detection limit. 
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All results are presented in appendix 4, table 1. Refer to Actlabs web technical for further 
details on methodology. Certificates are provided in appendix 6. 

ANALYTICAL QUALITY CONTROL 

IOS QUALITY CONTROL 

IOS introduced two types of certified reference material, 49 for niobium (OKA-1) and 49 for 
tantalum (TAN-1). Both certified reference material are commercially available from 

"Canada Centre for Mineral and Energy Technology 
(CANMET)". The certified reference material OKA-1 is a 
carbonatite ore sample from Oka, Canada. The certified 
value for Nb is 0.37% ± 0.01% (0.530% ±0.015% Nb205). 
The certified reference material TAN-1 is a tantalum ore 
sample, typical of the deposit of the Tanco Tantalum 
Mining Corporation of Canada Limited at Bernic Lake, 

Manitoba, Canada. The certified value for Ta is 0.236% ± 0.005% (2360 ±50 ppm) or. 
0.288% ± 0.006% for Ta205. 

Discrepancies between 
analyses and reference 
values are nil for niobium 
and underestimated by 
1.4% for tantalum, 
indicating excellent 
accuracy. 

A total of 49 niobium ore (appendix 5, table 1) and 49 
tantalum ore (appendix 5, table 2) reference materials 
have been inserted during this program. Discrepancies 
between analyses and reference values are nil for niobium 
and underestimated by 1.4% for tantalum, indicating 
excellent accuracy. Variation coefficients are less than 
1.5%, well within precision of the method (table 6). 
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Table 6: Statistics on reference materials. 
OKA-1 
Nb2O5  

Tan-1 
Ta (ppm) 

NbTaMR109 
Nb2O5  Ta (ppm) 

Cert. Value 0.530% 2360 ppm na. na. 
Number 49 49 126 126 
Average 0.531% 2327 ppm 0.176% 176 ppm 
Std-dev 0.006% 30.7 ppm 0.008% 9.2 ppm 
Var. Coef. 1.13% 1.32% 4.45% 5.23% 
Maximum 0.550% 2370 ppm 0.204% 211 ppm 
Minimum 0.522% 2260 ppm 0.159% 151 ppm 
Avg/Cert 100.2% 98.6% 

Other reference materials used for the proficiency test were either too expensive, hard to 

1 
	accede, without a suitable matrix or out of targeted grade. 

A total of 190 blanks 
	A total of 190 blanks have been inserted among samples. The 

quartz used for blanks is a grenvillian high purity vein prepared have been inserted 
by IOS. It has been carefully washed into oxalic acid, brushed among samples. 	
and bagged as usual samples. These blanks have been 

analyzed thousands of time with various methods through time. Analytical results are 
presented in table 3, appendix 5. Only one aliquot returned niobium value above 
detection limit, while tantalum reached up a negligible 4.7 ppm. No contamination is 

detected. 

A total of 126 internal 
reference material 
samples (NbTaMR109) 
have been inserted 
among regular samples. 

A total of 126 internal reference material samples 
(NbTaMRI09) have been inserted among regular samples 
(appendix 5, table 4). The material has been prepared in 
IOS facilities according to the following protocol: 

• First, about 100 kilograms of material (rock) were collected on previously blasted 
trenches on the deposit. 

• The material was crushed with a 4" jaw crusher and pulverized twice with a Bico 
Braun disk pulverizer set at 0.25 mm spacing. 

• The pulverized material was sifted at 250 pm with shaking sieves stacks to recover 
the fine material (fraction < 250 pm). Seventy-two (72) Kg of fine material was 
recovered. 

• The fine material was rolled in a barrel containing metal pieces to be homogenized. 
This barrel is turned and rotated in all directions for about 1 hour. 
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• 

• The homogenized material passed three times into a riffle splitter for further 
homogenization. 

• First half of the material has been riffle split into 1000 36g aliquots. Second half of 
material has been subsequently riffle split into 1440 25 g aliquots. 

No erroneous values were obtained on internal reference material analysis. Higher 
variation coefficient for NbTaMR109 internal reference material relates to its coarseness. 

All analytical data are 
testified by IOS certified 
chemist, Karen Gagné. 

No samples twins, duplicates or replicates were introduced 
by IOS. No reanalysis by a second laboratory has been 
requested. All analytical data are testified by IOS certified 
chemist, Karen Gagné. No significant quality problem has 
been detected. 

Quality control material was inserted following this procedure: 
➢ Each hole constitutes an individual shipment; 
➢ Generally, at the beginning of holes : successively a blank, a niobium or 

tantalum certified reference material, the other certified reference material, 
a second blank; 

➢ A blank is inserted approximately each 15 to_30 samples; 
➢ An internal reference material (NbTaMRI09) is inserted approximately every 

25 samples. 

ACTLABS INTERNAL QUALITY CONTROL 

Actlabs introduces and discloses, at the beginning of each analytical run, both for fusion 
XRF and INAA analyses, a blank sample plus a set of reference materials (appendix 5, 
table 5). Results upon these reference materials were compiled and analytical data 
certified by IOS chemist, Karen Gagné. No significant problem was detected. 

About 7% (180 samples) of the analyses were re-run as duplicate by Actlabs for fusion 
XRF and about 6% (142 samples) for INAA. These replicates allow the estimation of the 
instrumental stability and fusion/encapsulation quality. They do not detect problems from 
preparation such as contamination. Two assays are thus available for each of the 
replicated samples (appendix 5, table 6). No significant discrepancy is noted. 
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TANTALUM ISSUE 

Tantalum is analyzed by both Fusion XRF and INAA. Fusion XRF offers commercial 
detection limits (24 ppm Ta or 0.003% Ta2O5) which are 

Both set of analyses 	close to the expected grade of 0.03%, and thus not 
indicates an excellent 	considered adequate for the current project. However, 
correlation (1:0.992, 	INAA, which offers detection limits near to two order of 
R 2=98.5%), within 	magnitude lower, is reputed less stable and precise. 
instrumental precision. 	Correlation between both set of analyses is presented on 

figure 5, and indicates an excellent correlation (1:0.992, 

R2=98.5%), within instrumental precision3. Both set of data are considered as equally 

adequate for the current project, except in the case of reject analyses in the course of 
metallurgical testing, and routine INAA analysis is not recommended furthermore in 
subsequent drilling or sampling program. Resources calculation can be performed with the 
use of either dataset. 

The lack of erratic values on this diagram suggests that no samples inversion happened 
between both methods. 

3  Sample 74310228 was excluded from these calculations. It shows a significant 
discrepancy between both methods, grading 3240 ppb by INAA, almost twice the 
XRF grade of 1720 ppm. It is uncertain if this is due to saturation of the detector for 

XRF or a miscalculation for INAA. 

743, 2009, Anita project; 1st  copy 	 Page 112 

IOS Services Géoscientifiques inc. 



1:1 

y = 0,9917x + 4,8613 
R2 = 0,9855 i 

INAA-XRF for Tantalum 

0 200 400 600 800 1000 1200 1400 1600 1800 2000 
Ta ppm INAA) 

2000 

1800 

1600 

X 1200 

0 

w 1000 

§- 800 
co 

600 

400 

200 

1400 

~ 
~ 

Summer 2009 Drilling Program in the Crevier Township, Girardville, Lac-St-Jean, Québec 

Figure 5: Binary diagram opposing INAA grades as measured by INAA and XRF. Is spite 
of the high detection limits for XRF, results are perfectly correlated, and both data sets 
considered as interchangeable. 

DUPLICATES BY SGS-GEOSTATS 

On October 28, an audit of the project was made by Mr. Claude Duplessis lng, from 
SGS-Geostats, who has been hired for resources calculation. In the course of this visit, Mr 
Duplessis collected quarter-splits of the mineralized core in holes CR-09-125 and 
CR-09-135, samples which were submitted to SGS-X-Ral for analysis. Results will be 
provided and discussed by Mr Duplessis. 
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LOCAL GEOLOGY 

Geology of the Crevier Complex has been covered by various geological surveys, drilling 
campaigns and university thesis (Aubertin, 1976; Bonneau, 1977, Bergeron and Laplante 
1978; Bergeron, 1980; Laplante, 1980, Harrison, 1982; Boudreault, 1983; Lamontagne, 
1983). These studies have greatly contributed to clarify all the different facies and their 

relationships. 

Crevier Complex can be characterized by four distinct series: 

1) The first unit is a north-west south-east subcircular intrusion of nepheline syenite 
with various concentrations of biotite (from trace to several percentages). A petrological 
distinction has been made between a relative devoid-biotite phase (SN) and a 10 to 20% 

biotite phase (SNb). 

2) The nepheline syenite is crosscut by a second phase having an oblong shape with its 
major axis oriented along the "Waswanipi-Saguenay" 

This unit is 	 corridor (320° from north-west to south-east). This unit is 

characterized by a rapid 	characterized by a rapid succession of carbonated and 

succession of 	 silicated horizons along the intrusion's direction. These 

carbonated and silicated silicated bands are mainly composed of plagioclase (AN20), 

horizons 	 biotite and a variable but significant percentage of calcite 
(SB, SBc). Carbonatitic phases are medium to coarse 

grained and show a network of interlocking rhombohedra calcite crystals (C). Secondary 
phases in carbonatites (apatite and dolomite) are found in interstices of calcite crystals, 
with accessory phases such as biotite, plagioclase and pyrochlore. Bergeron (1980) 
seems to attribute a hydrothermal origin for carbonatites, while Birkett (1998) favours an 
intrusive episode followed by an intense metasomatism, involving a significant transfer of 
elements into the host rock. 

3) A small mass of syenite, nepheline-free, is located south-west of the intrusion. This 
mass is isolated from the rest of the complex and geophysically extrapolated to define its 
perimeter. 
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4) Finally, there is an alkali metasomatism episode which affected the host gneisses (Unit 
4). Aegirine and sodic pyroxene seem to be a major indicator of this event which preceded 
the intrusion of the complex (Bergeron, 1980). 

MINERALOGY 

Two types of mineralization have been recognized on this property. The first one is 
associated with a horizon (1 kilometre in length by 30-80 metres in width) within the 
nepheline syenite and carbonatite. Small quantities of uranpyrochlore in these rocks 
explain the high niobium, tantalum and uranium values recorded in the first drilling program 
on the property in 1976. The best intersection contains 135 ppm of U308, 425 ppm of 
Nb205  and 125 ppm of Ta205  over 24.4 min drillhole 10-745-14. 

The second mineralization has been drilled for the first time in 1978. Tantalum and niobium 
mineralization are contained in pyrochlore, which is located in a late crosscutting 
pegmatitic nepheline syenite enclosed in Unit 2, located in the south-western portion of the 
intrusive complex. This pegmatite dyke, the focus of the current campaign, has been 
intersected by 35 drill holes by either Soquem and Cambior and extends on almost 3 
kilometres length, with an approximately 15-20 metres width and 400 metres depth. Large 
portion of the dyke has been stripped and clean, channel sampled in the late 1970's. A 873 
metric tons bulk samples has been extracted by blasting for metallurgical tests. 

RESULTS OF DRILLING CAMPAIGN 
GEOLOGICAL ASPECT 

Core description allows doing observations on lithofacies and their mineralogy as 
intercepted by drilling. 

LITHOFACIES AND ROCK DESCRIPTION 

The current program intersected holocrystalline plutonic rocks with different facies of 
syenite. These are dominated by coarse grained nepheline syenite, while the most 
interesting sequence in regard of mineralization is a pegmatitic nepheline syenite (or 
nepheline bearing syenitic pegmatite). All other facies are characterised by clots of biotite 
or carbonate into the syenitic matrix, with or without nepheline, and are considered as a 
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secondary sequences. A last minor facies is characterised by small thin units of 
carbonatite, usually in relation with biotite syenite. 

All massive syenites devoided of biotite-rich units show a very weak foliation, 
comparatively to the biotite syenite and biotite nepheline syenite, which have a strong 
foliation. Foliation is constant, between 40° and 70° with core axis. 

Nepheline syenite (SN4) 

Nepheline syenite is composed of 40-60% albite, 25-40% nepheline (pink to brown 
"eleonite') and low abundance of biotite. This unit is generally fine to medium grained with 

Nepheline syenite is 	a very weak foliation and a massive texture. Alterations, 

composed of 40-60% 	usually related to fractures, are locally observed: albitization, 

albite, 25-40% nepheline 	hematization and carbonatization. Chloritization is local, 

(pink to brown 	 related to hematization. Nepheline alteration into cancrinite 

eleonite) and low is rare and observed only as traces. There is no visible 

abundance of biotite. 	pyrochlore mineralization within this unit, but zircons are 
common and sodalite is observed in trace. 

Coarse grained nepheline syenite (SN-g) 

This unit is similar to nepheline syenite but coarser grained. It is the most encountered 

Visible pyrochlore 	rock in all holes, hosting other subsidiary facies such as cut 

mineralization can be 	biotite bearing nepheline syenite (SNb), carbonate bearing 

observed in this unit, 	nepheline syenite (SNc), biotite syenite (SB) and biotite plus 
carbonate bearing syenite (SBc). Cancrinite is rare and 

observed as traces only. Visible pyrochlore mineralization can be observed in this unit, 
typically near the contacts with pegmatitic nepheline syenite. Zircons are ubiquitous and 
sodalite is observed as traces. Albitization of nepheline crystals is common in this unit. 
Hematization is typically associated with fractures and veinlets, visible within short 
intervals. 

4  Codification of lithologies respects the unsed by Cambior in their 2001 report. It is 
not compliant to usual MRNQ codification. 
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Pegmatitic nepheline syenite (SNp) 

Pegmatitic nepheline syenite is the most significant unit in regard of the Nb-Ta 
mineralization which is mainly concentrated as pyrochlore crystals (figure 6). This rock is 

generally pegmatitic but locally very coarse grained (so 
Pegmatitic nepheline 	called micro-pegmatite). The pegmatitic texture presents 
syenite is the most 	large idiomorphic to subidiomorphic nepheline crystals 
significant unit in regard (spectacular on cleaned stripped area), locally defining a 
of the Nb-Ta 	 comb texture, set into a coarse xenomorphic albite matrix. 
mineralization which is 	This matrix is intersected by a second generation of sub- 
mainly concentrated as 	euhedral to euhedral and pegmatitic albite crystals. 
pyrochlore crystals. 	Evidence of this second generation growth can be seen 

where the albite crystals locally grow around or into the 
nepheline crystals. Pyrochlore is characterized by sub-millimetre to centimetre sub-
euhedral to euhedral grains. It is usually visible as clusters in the matrix, locally 
disseminated, but mainly as thin streaks between albite and nepheline crystals or along 
albite twin planes. 

The contacts of this unit with its host syenite are often parallel to the main foliation visible 
in the host rocks (SN-g, SB, SBc and SNb). A constant foliation is given by the pegmatitic 
albite crystals (of 2nd generation), with an orientation perpendicular to the contacts. This 
unit can be intersected by decimetre to metre secondary units with sharp contacts. The 
upper contact, generally with coarse grained nepheline syenite is locally characterised by a 
plurimetric thin units of biotite bearing nepheline syenite. Even if cancrinite alteration is 
rare, it is more common in this unit than in the others. Cancrinite can be observed as 
clusters in localized areas, often related with the presence of sodalite. Zircons are common 
as millimetric to centimetric sub-euhedral grains scattered in the matrix. Sodalite is 
observed in clusters and veinlets, always associated to albite and alteration. 
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Figure 6: Pegmatitic nepheline syenite. 

Biotite-nepheline syenite (SNb) 

Biotite-nepheline syenite is a secondary unit generally observed within the coarse grained 
nepheline syenite and the pegmatitic nepheline syenite units. This rock is generally 
medium to fine grained with 60-70% albite, 10-30% biotite and 5-25% nepheline. Some 
carbonate veinlets and interstitial calcite are observed within the matrix. This unit is locally 
altered by hematite. Foliation is generally well developed. 

Carbonate-nepheline syenite (SNc) 

Carbonate-nepheline 
	Carbonate-nepheline syenite is not a common unit. It is 

syenite is not a common always observed as decimetric or metric units within the 

unit. 	 coarse grained nepheline syenite and the pegmatitic 
nepheline syenite units. This rock is medium to coarse 
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grained and composed of 50-70% albite, 10-25% nepheline, 10-15% carbonate and 2-5% 
biotite. Traces of zircon and sulphides are disseminated in the matrix. Foliation is weakly 
developed. 

Biotite syenite (SB) 

The biotite syenite unit is abundant in the first drill holes in the north, being wide units 
intersected by numerous minor units. However, abundance of this rock type declines 
rapidly to the south, where it is usually seen as a minor unit only. This rock is massive, 
medium to fine grained and homogeneous. It has sharp contacts parallel to its relatively 
strong foliation (between 50° and 70° along core axis). The rock is composed of 40-60% 
albite, 40-60% biotite and some interstitial carbonate. Traces of sulphide are observed. 

Biotite-carbonate syenite (SBc) 

The biotite-carbonate syenite is similar to the biotite syenite but is composed of 10 to 30% 
interstitial calcite. This unit is not altered. 

Carbonatite (C) 

Carbonatite is 
mainly composed 
of calcite. 

Carbonatite ("sdvite') is mainly composed of calcite (90%), 2-5% 
biotite and few percent of gray albite. There are also few sulphides 
clusters (mainly pyrrhotite) disseminated and in veinlets. Contacts 
are usually sharp. 

PEGMATITE MINERALOGY 

This section provides a detailed description of all different mineral phases observed in 
pegmatitic nepheline syenite. 

The pegmatite is an 
assembly of large albite 
crystals brownish and 
coarse xenomorphic 
albite matrix 

The pegmatite is usually an assembly of large white to 
greyish albite crystals with polysynthetic twins, large pink to 
brownish nepheline ("eleonite') crystals and coarse 
xenomorphic albite matrix, with accessory minerals such as 
biotite, magnetite, sulphides, zircon, sodalite, pyrochlore, 
cancrinite and rarely apatite. 
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Albite is the most common mineral in the pegmatitic nepheline syenite. Two (2) 
generations are visible: the first is a coarse xenomorphic pale grey albite set as a matrix, 

Mineralization is more 
surrounding the large nepheline crystals. The second is 

usually associated with 
defined by large whitish (and locally translucent) to greyish 

the second phase of 	
albite crystals, sub-euhedral to euhedral with polysynthetic 
twins which have grown into the coarse albite matrix, and 

albite.  

Nepheline is the second most common mineral in pegmatitic nepheline syenite. Crystals 
are sub-euhedral and pale pink to brown (brown nepheline is called «eleolite»). Albite and 
hematite alterations are very frequent in this mineral. Albitization ranges from weak to very 
strong, giving a white color to the nepheline crystals. Alteration carries generally from 
edges to core, along cleavages, and gathering locally tiny translucent albite crystals inside 
the nepheline (figure 7). Hematization causes drastic changes in the color of nepheline, 
often creating a zonation from reddish to brick red. It is commonly associated to strong 
albite alteration and fractures. 

Figure 7: Nepheline with albite alteration alongside. 

Biotite is rare in pegmatitic nepheline syenite. Some little and thin crystals are 
disseminated in the matrix. 

Sulphides are rare. They are present as anhedral crystals or disseminated clusters 
centimetres in size, typically in connection with late calcite alteration or calcite injections. 
The most abundant sulphides are pyrrhotite and pyrite. 

Zircon is a common mineral, scattered throughout the pegmatitic nepheline syenite. 
Crystals are sub-euhedral to euhedral with a reddish brown color (figure 8). Zonation 
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locally around or through the nepheline crystals. 
Mineralization is more usually associated with the second phase of albite. Alteration of 
albite is weak and not abundant. 
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within the crystals is locally visible. No relationship between zircon and pyrochlore 

abundance has been established. 

Figure 8: Zircon crystal. 

Pyrochlore crystals are 

sub-euhedral, sub-

millimetre to centimetre 

in size and with 

yellowish beige to a 

brownish color and may 

locally reach 5%. 

Pyrochlore mineralization is almost only discernable within 

the pegmatitic nepheline syenite (figure 9). Pyrochlore 

crystals are sub-euhedral, sub-millimetre to centimetre in 

size and with yellowish beige to a brownish color. Three 

different mineralization systems are observed: 

1) Thin streaks of very fine crystals along the pegmatitic albite crystals boundaries 
and along the albite twin planes. 

2) Millimetre to centimetre crystals scattered in the coarse albite matrix or as clusters 
near nepheline crystals. 

3) Diffuse masses of very fine disseminated crystals in slightly albitized areas. 

Pyrochlore concentration may locally reach 5%. Spot analysis done with a portable XRF 

analyzer (Niton XL3TY-500) confirmed the pyrochlore identification, but indicated wide 

ranges in Nb/Ta ratios, suggestive of multiples species. Detailed ore petrography and SEM 

work is recommended. 
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Figure 9: Pyrochlore crystals hosted in albite, or in contact with nepheline crystals. 

Sodalite is usually observed as traces but reaching locally 3% (figure 10). It generally 

shows as diffuse masses or as millimetre to centimetre veinlets. It might be associated 
with albitization and/or hematization, locally accompanied with pyrrhotite clusters. Sodalite 

color varies from milky to deep blue. 

Figure 10: Sodalite (blue). 
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Related to sodalite, traces of pale yellow to bright yellow cancrinite are observed 
(figure 11). This zeolite is an alteration product from nepheline and may be slightly related 
to albitization. 

Figure 11: Cancrinite in relation with sodalite. 

Magnetite is locally observed as millimetric to centimetric elliptical clusters. 

HOLES DESCRIPTION 

The current campaign consisted in forty-six definition drill holes (CR-09-105 to CR-09-150) 
and two exploration drill holes (CR-09-151 and CR-09-152). Holes are arranged in fences 

every half-lines (x+50 metres), infilling the previously drilled 100 metres lines. Because the 
mineralization is confined in the SNp unit (pegmatitic nepheline syenite), a brief description 
of all holes is provided to define characteristics of this main unit. 

DEFINITION DRILL HOLES DESCRIPTION 

Summary of the definition drill holes are presented hereafter and include elements 
encountered into the main units. For further details, refer to the complete log sheets 
provided in appendix 1, table 1. No information about overburden is available else than 
thickness. Sections are provided at the end of this report. 
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Lithofacies evolution 

Main lithofacies show 
only limited variations 
across the deposit. 

Main lithofacies show only limited variations across the 
deposit. One of the few significant differences is observed it 
the first few drill holes to the north-west (CR-09-105 to CR-
09-112) compared to the other drill holes (CR-09-113 to CR-

09-150). 

In drill holes CR-09-105 to CR-09-112 (L117+50N, L116+50N, L115+50N, L114+50N), two 
usually not abundant lithofacies are observed: 

1) Biotite syenite, more or less carbonated, is indicated by the following codes: SB (Biotite 
syenite) and SBc (Biotite-carbonate syenite). This phase can be intersected by the 
following units: SNb (biotite-nepheline syenite), SN-g (coarse grained nepheline syenite) 

and C (carbonatite). 

2) Biotite syenite circumscribes the pyrochlore bearing pegmatitic nepheline syenite. This 
unit can be observed as a continuous section, tens of metres thick, or as several sections 

a few metres wide. 

In drill holes CR-09-113 and CR-09-114 (L113+50N), a radical change in the lithofacies 
circumscribing the pegmatitic nepheline syenite is observed: 

1) Biotite syenites are completely « replaced » by coarse grained nepheline syenite. 

2) Only for these two drill holes, the change is accompanied by a significant thickness of 
overburden of more than twenty metres above the bedrock. Such information may suggest 
the presence of major structures (faults) in this area. 

Variations of the pegmatitic nepheline syenite 

The pegmatitic nepheline 
syenite unit does not seem 
to be affected by large 
disturbances. 

Despite the major change of the lithofacies described 
here before and the possible faults, the pegmatitic 
nepheline syenite unit does not seem to be affected by 
large disturbances. Only area corresponding to drill 
holes CR-09-107 and CR-09-108 (L116+50N) shows 
heterogeneities: 
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1) Drill hole CR-09-107 is characterized by five different thin units (between 1.25 and 
17.6 metres) of pegmatitic nepheline syenite, distributed between 61.1 and 145.9 
metres deep (table 7). 

Hole_id Depth_from (m) Depth_to (m) Thickness (m) Code 
CR09-107 61,10 69,10 8,00 SNp 
CR09-107 78,25 79,50 1,25 SNp 
CR09-107 82,85 86,20 3,35 SNp 
CR09-107 96,35 102,50 6,15 SNp 
CR09-107 128,30 145,90 17,60 SNp 

Table 7: Drill hole with five (5) divisions into the pegmatitc nepheline syenite dyke. 

2) Drill hole CR-09-108 shows only two units of SNp with an important difference in depth: 
a first unit 38 metres thick at 104.5 metres and a second unit 13 metres thick at 211.2 
metres. 

This heterogeneity could indicate an area of dismemberment, apophyses, duplication or 
horse-tail structure, which is usually found on the top ends of dykes. Some other drill holes 

also show similar although thinner such duplication of thin metric dykes observed close to 

the main unit (table 8). 

Hole_id Depth_from (m) Depth_to (m) Thickness (m) Code 
CR09-111 57.60 84.00 26.40 SNp 
CR09-111 98.10 108.20 10.10 SNp 
CR09-112 106.60 111.60 5.00 SNp 
CR09-112 120.90 150.00 29.10 SNp/Micro-SNp 
CR09-115 68.25 72.30 4.05 SNp 
CR09-115 76.90 97.90 21.00 SNp 
CR09-132 111.80 126.90 15.10 SNp 
CR09-132 137.90 140.90 3.00 SNp 
CR09-133 57.40 68.90 11.50 SNp 
CR09-133 76.00 78.50 2.50 SNp 

Table 8: Drill holes with a division into the pegmatitic nepheline syenite dyke. 

The entire SNp unit 
	The entire SNp unit shows a relatively uniform thickness at 

shows a relatively 
	constant depth. The following figures (12 and 13) represent 

uniform thickness at 
	the cumulative thicknesses of the SNp unit intersected by 

constant depth. 
	drilling. Four points are observed: 

1 
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1) Pegmatitic nepheline syenite dyke shows a weak undulation, likely acquired during 
its emplacement or due to the presence of secondary fault zones or shears, 
especially between holes CR-09-105 to CR-09-114 (L117+50N, L116+50N, 
L115+50N,L114+50N). 

2) The thickness of the dyke decreases towards the south-east. 
3) The last drill holes CR-09-145 and CR-09-146 (L96+00N) show an apparent 

thickness for the dyke of 14.2 and 21.6 metres respectively. The mineralized zone 
is considered open toward south-east. 

Figure 12: Depth of footwall and hangingwall of the pegmatitic nepheline syenite in 
function of «odd» drill holes. 
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Figure 13: Depth and thickness cumulated of the pegmatitic nepheline syenite in function 
of «even» drill holes. 

ALTERATIONS 

Alterations have been observed in every drill holes. 

1) Albitization is the dominant alteration, characterized by a whitening of the matrix 
and/or nepheline crystals.lt can affect the rock over metres to decametres width. 

2) Hematization, typically associated with albitization, is affecting the matrix and/or the 
nepheline crystals which are redden or staining along fractures. 

3) Carbonatization, less abundant than the previous alteration, characterized by 
localized replacement or local injections of calcite, typically associated in vicinities 
of fractures. 

4) Chloritization, typically associated with carbonatization, occurs locally diffused in 
the matrix or as thin bands/veinlets along the foliation. 

Some drill holes show moderate to strong alterations (mostly albitization and hematization) 
which can be observed mainly within the pegmatitic nepheline syenite unit, but also within 
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the coarse grained nepheline syenite. These alterations seem to be confined within certain 
areas: 

1) A first zone including drill holes CR-09-105 to CR-09-110 (L117+50N, L116+50N, 
L115+50N), CR-09-112 (L114+50N) and CR-09-114 (L113+50N). 

2) A second zone including drill holes CR-09-123 (L107+50N), CR-09-125 
(L106+50N) and CR-09-129 (L104+00N). 

3) Finally, a third zone including drill holes CR-09-135 (L101+50N) to CR-09-142 
(L98+50N), CR-09-144 (L97+00N) and CR-09-146 (L96+00N). 

Albitization is 
predominant but 
hematization often 
accompanies or 
replaces the albite 
alteration. 

These zones show a complete or partial alteration of the 
pegmatitic nepheline syenite. Albitization is predominant but 
hematization often accompanies or replaces the albite alteration. 

EXPLORATION HOLES DESCRIPTION 

Two exploration drill holes were made in the Lac-à-la-Truite 
Two exploration drill 
	

area, where the main carbonatitic facies of the Crevier 
holes were made in the 	complex were reported. The goal was to establish the 
Lac-à-la-Truite area, 	niobium-tantalum potential of this rock package. Target 
where the main 	 selection was carried by the client, as well as hole location. 
carbonatitic facies of 
	

Summary of exploration drill holes is presented hereafter and 
the Crevier complex 
	

includes main encountered elements. For further details, 

were reported. 	 please refer to complete log sheets provided in appendix 1, 
table 1. No information about overburden is available else 
than thickness. Sections are provided at the end of this 
report. 

Drill hole CR-09-151 

➢ Drill hole CR-09-151 is located north of Lac-à-la-Truite" (658913 East and 5484717 
North in NAD83). The drill hole has been done with a strike and dip of N230°/-50°. 

➢ From 5.3 to 79.6 metres: interval characterized by an alternation between these 
three main units: SBc (40%), SN-g (40%) and SNp (20%). Metric sections of 
carbonatite are also visible. Biotite-carbonate syenite (SBc) units are not altered 
and bears sharp. Inversely coarse grained and pegmatitic nepheline syenite units 
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are affected by an intense alteration (HM / AB / CL) allowing only an approximate 
recognition of protoliths. Alteration intensity decreases towards the end of the 
interval, where only remains are albitization of the nepheline crystals. Thicknesses 
of pegmatitic nepheline syenite are decimetric to metric and pyrochlore 
mineralization is hard to distinguish because of the alteration. 

➢ From 79.6 to 180 metres: large and important interval with 90% of biotite-carbonate 
syenite. This rock facies presents no alteration and fractures are very rare. It is 
associated with decimetre to metre-wide bands of carbonatite. Contacts are 
generally sharp, parallel to foliation which is not always visible and which steepen 
downard along the core (30° to 70°/ core axis). Biotite-carbonate syenite is also 
intersected by some SN, SN-g and SNp as metre-wide units. Some mineralization 
is observed in these SNp units. High proportions of calcite veins and injections are 
present throughout this section. 

➢ Intense alteration is observed in the beginning of the hole, between 5.3 to 68 
metres. Albitization is observed all along the hole, with some hematized areas. 
Related to these alterations, several important fractures intervals are observed. 

➢ Due to the alteration, mineralization is rare. Only two mineralized intervals were 
scored with a low pyrochlore concentration (depths from 38.8 to 47 metres with 
pyrochlore in traces and from 165.1 to 165.5 metres with 0.5% pyrochlore). 

Drill hole CR-09-152 

➢ Drill hole CR-09-152 is located north of Lac-à-la-Truite (658768 East and 
5484886.6 North in NAD83). The drill hole has been done with a strike and dip of 
N230°/-50°. 

➢ This drill hole is characterized by an alternation between biotite-carbonate syenite 
and pegmatitic nepheline syenite lithofacies. Table 9 shows the depth of the 
different main units with their apparent thicknesses. 
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Hole_id Depth_from Depth_to Code Thickness l 
CR09-152 0.00 3.50 OB 3.50 
CR09-152 3.50 72.50 SBc 69.00 
CR09-152 72.50 83.20 SNp 10.70 
CR09-152 83.20 110.60 SBc 27.40 
CR09-152 110.60 119.70 SNp 9.10 
CR09-152 119.70 132.20 SBc 12.50 
CR09-152 132.20 147.50 SNp/SN-g 15.30 
CR09-152 147.50 180.00 SBc 32.50 
CR09-152 180.00 180.00 EOH 0.00 

Table 9: Main units of drill holes CR-09-152. 

➢ Carbonate-biotite syenite: unit divided in four intervals from 12.5 to 69 metres deep. 
Alteration and fracturation are locally observed. This unit is ubiquitously affected by 
a strong concentration of veins, bands and injections of calcite. Some sub-units 
(SN-g, SN, C and sometimes SNp) intersect the biotite-carbonate syenite. 
Regardless of secondary units, 141.4 metres over the 180 metres of the drill core 
are made of this facies. 

➢ Pegmatitic nepheline syenite: unit divided in three decametres-thick intervals, for a 
total of about 35 metres. Intense albitization, accompanied by a strong fracturation, 
affects the first SNp interval between 72.5 and 83.2 metres. The other SNp 
intervals are less altered and fractured. Some sodalite and cancrinite are locally 
observed. 

➢ Fracturation is concentrated in the first SBc unit, between 3.5 and 72.5 metres 
deep. Two main sections stand out: between 26.2 and 35.2 metres including a fault 
zone with intense fracturation, and between 50 and 66 metres also encompassing 
several fault zones. 

➢ Alteration is essentially characterized by an albitization all along the drill hole. This 
alteration is locally accompanied by carbonatization and/or chloritisation. These 
alterations are generally related with fracturation. 

➢ Pyrochlore mineralization is weak along the whole length of the drill hole, 
essentially as disseminated grains in the matrix. 
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RESULTS AND DISCUSSION 

Assay values were 
	

Assay values were considered significant if grading 

considered significant if 
	

above 0.1% Nb205  and 0.01% Ta205. Intervals indicated 

grading above 0.1% Nb205 	on the sections were computed using the following 
parameters and listed in appendix 7. 

• Cut-off grades of 0.08 % Nb205  and 0.00% Ta205. 
• Minimum length of 4 metres. 
• 0.05 % Nb205  footwall and hanging wall dilution. 
• 4 metres maximum internal dilution, cumulative at 20 metres. 

DEFINITION DRILL HOLES 

Average niobium and tantalum grades were calculated for every hole. Detail interpretation 
and discussion in regard of their distribution is left to SGS-Geostats, who will compute the 
resources model: 

• Average grades in niobium (definition holes): 
Between 0.085% (CR-09-107, L116+50N) and 0.218% (CR-09-139, L99+50N), for an 
overall mean of 0.14%. 

• Average grades in tantalum (definition holes) : 
Between 0.0125% (CR-09-124, L107+50N) and 0.0274% (CR-09-125, L106+50N), for an 
overall mean of 0.0176%. 

• Average grades in niobium (exploration holes) : 
0.0612% for the CR-09-151 and 0.068% for the CR-09-152, for an overall mean of 
0.0646%. Notice this grade is half of the main mineralized zone. 

• Average grades in tantalum (exploration holes) : 
0.0148% for the CR-09-151 and 0.0158% for the CR-09-152, for an overall mean of 
0.0153%. Notice this tantalum grade is comparable to the main mineralized zone, 
indicating a higher Ta/Nb ratio. 
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A simple bar charts presents the distribution of niobium and tantalum average grades in 

regard of definition holes (figure 14). This graph shows some drill holes with average 

grades in niobium below 0.1% (grades between 0.0852 and 0.0997%): CR-09-105, 107, 

108, 111, 112, 114 and 124. These drill holes are grouped together in northern half part of 
the grid. Inversely, holes with average niobium grade above 0.2% are located on the 

south-east end of the deposit. 

Figure 14: Distribution of Nb/Ta average grades (%). 

Regression curve on the diagram shows a steady increase of niobium average grades 
toward the south-east. From drill hole CR-09-132 

shows a steady increase 	(L103+50N) (excluding drill holes CR-09-133 and 134, 

of niobium average 	L102+50N) and south-eastward, average niobium grades 

grades toward the 	hovers above 0.15% Nb205. Drill holes CR-09-145 and CR- 

south-east. 	 09-146 (L96+00N), close the end of the grid to the south-
east, shows average grades between 0.163% and 0.182% 

and apparent thicknesses of 22.3 and 34.0 metres respectively. The mineralized zone is 

thus considered open to exploration toward south-east. 
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' 	 Average tantalum grades are more homogeneous than niobium one (figure 15). The 

regression curve varies between 0.015% and 0.020%, with an overall mean of 0.0176%. 

The small variation of the polynomial curve still shows a slight increase of average grades 

to the south-east. 

Figure 15: Distribution of Ta average grades (%). 

Drill hole CR-09-125 (L106+50N) is peculiar. It stands compared to other nearby holes by 

having the best tantalum average grade and the second best niobium average grade in 

niobium, over an apparent thickness of 24 metres. The cause is not known. 

It is also the case for the drill hole CR-09-109 (L115+50N), in a slighter way, with average 

grades of 0.155% Nb2O5 and 0.023% Ta2O5. 

The distribution of mineralization into the pegmatitic nepheline syenite can be separated in 

four different zones: 

a. Drill holes CR-09-105 to CR-09-119 (L109 to L117): from hole to hole, there 
is an alternation between continuous plain pegmatitic units and 
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intermingled units. The mineralization is mostly continuous, multimetre to 
decametre in thicknesses. 

b. Drill holes CR-09-120 to CR-09-124 (L107 to 109): a zone with continuous 
SNp units with mineralization divided into small intervals along the unit. 

c. Drill holes CR-09-125 to CR-09-132 (L103 to L106): a zone showing 
homogeneous SNp units with continuous mineralized intervals, but which 
does not encompass the whole unit (same as the zone with drillholes CR-
09-105 to CR-09-119). 

d. Drill holes CR-09-147 (localized north of drill hole CR-09-133), CR-09-133 
to CR-09-146 (L96 to L102): a zone where all the pegmatite intersections 
are homogeneous with constant mineralization. 

Based on these observations, it seems that, even if the thickness of the pegmatitic 
nepheline syenite slightly decreases to the south-east, the mineralization 
abundance seems to increase. 

EXPLORATION DRILL HOLES 

Average niobium and tantalum grades in exploration drill holes are weak (table 10). 

Hole % Nb205 average % Ta205 average 
CR09-151 0,0612 0,0148 
CR09-152 0,0680 0,0158 

Total average: 0,0646 0,0153 
Table 10: Table of average grades in niobium and tantalum. 

1 
The average grade in 
niobium is far below the 
targeted grade of 0.1% 
Nb205  

The average grade in niobium, is far below the targeted 
grade of 0.1% Nb205  However, average grade in tantalum is 
comparable to the main deposit, hovering above 0.015% 
Ta205. 

In drill hole CR-09-151, only ten (10) samples returned interesting values in niobium, 
between 39 and 80 metres deep, separated in five (5) short intervals of SNp (between 1 
and 3 metres), for a consolidated discontinuous average grade of 0.149%. The highest 

1 
	assay stands at 0.285% niobium and 0.05% tantalum. 

1 
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Results in drill hole CR-09-152 are quite similar. Only eleven (11) samples, between 72 

and 134 metres deep, separated in five (5) short intervals of SNp (between 1 and 3 

metres), yielded interesting niobium grades, for a consolidated discontinuous average 

grade of 0.175%. The highest assay is 0.339% niobium and 0.057% tantalum. 

CHANNEL SAMPLING 

Channel sampling has been conducted on September 20th and 21st, for a total of 58 

metres over four distinct channels (appendix 4, tables 11 to 16). These intended to 

complete the channel sampling pattern conducted by Soquem in 1978. 

Groove name X UTM (nad83) Y UTM (nad83) Azimut Dip Length (m) 
Groove 1 661680.46 5481291.41 230 0 8.5 
Groove 2 661712.01 5481251.99 230 0 18 
Groove 3 662109.03 5480836.14 230 0 11 
Groove 4 662129.80 5480813.14 230 0 20.5 

Table 11: Grooves characteristics. 

1 	Forty samples, one (1) or one and half (1.5) metres in length, were collected and analyzed. 

Groove name Sample from Sample to Number of samples 
Groove 1 74390004 74390009 6 
Groove 2 74390011 74390023 12 
Groove 3 74390025 74390032 8 
Groove 4 74390034 74390048 14 

Table 12: Number of groove samples. 

1 
	

The following tables show assay results obtained from the channel samples for each 

sections. 
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SAMPLE OUTCROP From (m) To (m) L (m) LITHOLOGY Nb205 % Ta205 % 
74390004 Channel 1 0,0 1,0 1,0 SNp 0.121 

74390005 Channel 1 1,0 2,5 1,5 SNp 0,168 

74390006 Channel 1 2,5 4,0 1,5 SNp 0.112 

74390007 Channel1 4,0 5,5 1,5 SNp 0,119 
74390008 Channel 1 5,5 7,0 1,5 SNp 0.177 
74390009 Channel 1 7,0 8,5 1,5 SNp 0.116 

Table 13: Assay results for channel 1. 

All samples from channel 1 show grades above 0.1% in Nb205  and above 0.01% in Ta205. 

Average grade stands at 0.135% Nb205  and 0.020% Ta205. 

SAMPLE OUTCROP From (m) To (m) L (m) LITHOLOGY Nb205 % Ta205 % 

74390011 Channel 2 0,0 1,5 1,5 SNp 0,096 0.016 

74390012 Channel2 1,5 3,0 1,5 SNp 0,24 -1 0.030 

74390013 Channel 2 3,0 4,5 1,5 SNp 0.241 0.025 

74390014 Channel 2 4,5 6,0 1,5 SNp 0.135 0.013 

74390015 Channel 2 6,0 7,5 1,5 SNp 0.265 0.028 

74390016 Channel 2 7,5 9,0 1,5 SNp 0.363 0.040 

74390017 Channel 2 9,0 10,5 1,5 SNp 0.145 0,017 

74390019 Channel 2 10,5 12,0 1,5 SNp 0 189 0 021 

74390020 Channel2 12,0 13,5 1,5 SNp 0,143 7) 22^ 

74390021 Channel 2 13,5 15,0 1,5 SNp 0,198 

74390022 Channel2 15,0 16,5 1,5 SNp 0,166 
74390023 Channel2 16,5 18,0 1,5 SNp 0,063 

Table 14: Assay results for channel 2. 

Ten of the twelve samples from channel 2 show grades above 0.1% in Nb205  and all of 

these samples are above 0.01% in Ta205. Average grade stands at 0.187% Nb205  and 

0.025% Ta205. 
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~ 

SAMPLE OUTCROP From (m) To (m) L (m) LITHOLOGY Nb205 % Ta205 % 
74390025 Channel3 0,0 1,5 1,5 SNp 0.199 
74390026 Channel3 1,5 3,0 1,5 SNp 0.108 

74390027 Channel 3 3,0 4,5 1,5 SNp 0.190 
74390028 Channel 3 4,5 6,0 1,5 SNp 0.368 
74390029 Channel 3 6,0 7,5 1,5 SNp 0.808 
74390030 Channel 3 7,5 9,0 1,5 SNp 0.290 

74390031 Channel 3 9,0 10,0 1,0 SNp 0.254 ,J31 

74390032 Channel 3 10,0 11,0 1,0 SNp 0.391 

Table 15: Assay results for channel 3. 

All samples from channel 3 show grades above 0.1% in Nb205 and 0.01% in Ta205. 

Average grade stands at 0.326% Nb205 and 0.038% Ta205. 

SAMPLE OUTCROP From (m) To (m) L (m) LITHOLOGY Nb2O5 % Ta205 % 

74390034 Channel 4 0,0 1,5 1,5 SNp 0,061 0,006 
74390035 Channel 4 1,5 3,0 1,5 SNp 0,216 : 024 

74390036 Channel4 3,0 4,5 1,5 SNp 0.207 1:1.025 

74390037 Channel4 4,5 6.0 1,5 SNp 0.309 , 0" 

74390038 Channel 4 6,0 7,5 1,5 SNp 0.115 _:.01.3 

74390039 Channel 4 7,5 9,0 1,5 SNp 0,010 0,003 
74390040 Channel4 9,0 10,5 1,5 SNp 0,047 0,006 
74390041 Channel4 10,5 12,0 1,5 SNp 0.227 

74390042 Channel4 12,0 13,5 1,5 SNp 0.206 
74390044 Channel4 13,5 15,0 1,5 SNp 0,062 0,009 

74390045 Channel4 15,0 16,5 1,5 SNp 0,096 
74390046 Channel4 16,5 18,0 1,5 SNp f 	° 

74390047 Channel 4 18,0 19,5 1,5 SNp 0,078 
74390048 Channel4 19,5 20,5 1,0 SNp 0,060 

Table 16: Assay results for channel 4. 

Seven of the fourteen samples from channel 4 show grades above 0.1% in Nb205 and ten 

are above 0.01% in Ta205. Average grade stands at 0.134% Nb205 and 0.017% Ta205. 

The best result is obtained from the channel 3, in sample 74390029, with a maximum 

of 0.808% Nb205 and 0.093% Ta205 over 1.5 metres. Four other samples (74390028, 

74390030 to 74390032) have also high grades above 0.2% in Nb205 and 0.03% in Ta205. 

Lowest average grades are obtained from channel 4 with an average of 0.134% in 
Nb205 and 0.017% in Ta205 (figure 16). These results indicate an area seemingly poorer 

even if five of the results show niobium grades superior to 0.2%. The distribution of 

743, 2009, Anita project, 1st copy 
	

Page 137 

IOS Services Géoscientifiques inc. 



Nb205 and Ta205 grades - Groove 4 

0.300 

0.250 

0 0200 

d 0.150 

E 0.100 

0.050 

0.000 

op. 
co?~ ~ ^~1 ~~ ~~ P~ P^ Pti PP Py P6 P1 P0 

1P~ 

AP AP

~~~ ^P~9(~ ^P~9~ 

AP

~~~ ^P~9CQ 

AP

~~CQ 

AP

~~GS~ ^P~9(Q 

AP

~9C~ ^P~~~ A°C

~ AP''' 

Sample 

• Nb205 grades-Groove 4 ■ Ta205 grades-Groove 4 

Nb205 and Ta205 grades - Groove 1 

â 0.1 	 

0 0.05 

0 
74390004 74390005 74390006 74390007 74390008 74390009 

Sam ple 

■ N3205 grade-Groove 1 ■ Ta205 grade-Groovel 

Summer 2009 Drilling Program in the Crevier Township, Girardville, Lac-St-Jean, Québec 

niobium and tantalum grades is heterogeneous all along this channel, with seven 
uneconomic samples. 

Figure 16: Distribution of niobium and tantalum grades for Channel 4. 

Results obtained from channel 1 are quite similar of those from channel 4 (0.135% in 
niobium and 0.020% in tantalum), but homogeneous (figure 17). 

Figure 17: Distribution of niobium and tantalum grades for channel 1. 
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Finally, channel 2 shows good results over the whole length for niobium, except in the 

extremities (figure 18). 

Figure 18: Distribution of niobium and tantalum grades for channel 2. 

BLASTING DUST SAMPLING 

Three sites were blasted 
with the objective of 
extracting 20 tons of 
rocks on each sites, 
plus 10 tons of material 
for crusher 
precontamination. 

Three sites were blasted with the objective of extracting 20 

tons of rocks on each sites, plus 10 tons of material for 

crusher precontamination. On each sites, control samples 

were collected in order to establish the bulk grade after 

blasting but prior to extracting and processing the sample. 

For such rubbles as well as drill (air driven impact drill) 

cuttings were collected on September 22nd and submitted 

for assays, for thirteen (13) samples. 

The tables 17 to 19 show assay results obtained from samples for each blast area. 
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SAMPLE OUTCROP 
UTM X 

(Nad 83) 
UTM Y 

(Nad 83) 
LITHOLOGY Nb205 % Ta205 

74390350 Blast 1, Dust sample A 

661676,3 5481292,5 

SNp 0.133 a021 
74390351 Blast 1, Dust sample B SNp 0,091 0.014 
74390352 Blast 1, Dust sample C SNp 0,088 0.014 
74390353 Blast 1, Dust sample D SNp 0 105 0 0.1  ,53 

Table 17: Assay results from drill .ng dust for blast area 1. 

Two of the four samples from blast area 1 show results above 0.1% in Nb205, and all 

samples show results above 0.01% in Ta205. Average grade from assay results gives 

0.104% Nb205  and 0.017% Ta205. 

SAMPLE OUTCROP 
UTM X 

(Nad 83) 
UTM Y 

(Nad 83) 
LITHOLOGY 

Nb2O5 % Ta205 % 

74390358 Blast 2, rock sample 

661794.1 5481159.5 

SNp 0.789 0.099 

74390359 Blast 2, rock sample SNp 0.048 0.006 

74390360 Blast 2, rock sample SNp 0.139 0.019 

74390361 Blast 2, rock sample SNp 0.062 0.008 

74390362 Blast 2, rock sample SNp 0.221 0.026 

Table 18: Assay results from rock (rubbles) sampling for blast area 2. 

Three of the five samples of blast area 2 show results above 0.1% in Nb205  and 0.01% in 

Ta205. Average grade from assay results gives 0.252% Nb205  and 0.032% Ta205. Since 

drilling dust could not be taken from this blast area, these five rock samples may not be 

representative. 

SAMPLE OUTCROP 
UTM X 

(Nad 83) 
UTM Y 

(Nad 83) 
LITHOLOGY 

Nb2O5 % Ta205 % 
74390354 Blast 3, Dust sample A 

662114,6 5480815,3 

SNp 0:,69 3.022 

74390355 Blast 3, Dust sample B SNp 0,229 3.028 
74390356 Blast 3, Dust sample C SNp 0.175 3,023 
74390357 Blast 3, Dust sample D SNp 0.153 3019 

Table 19: Assay results from drilling dust for blast area 3. 

All samples from blast area 3 show results above 0.1% in Nb205  and 0.01% in Ta205. 

Average grade from assay results gives 0.186% Nb205  and 0.023% Ta205. 
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Those results should indicate approximated average grades in niobium and tantalum for 
the three bulk sample. 

Blasting opened a trench about 1-1.5 metre deep, approximately 2x4 metres on each site. 
About 20 tons of rocks were collected with a mechanical excavator, and shipped by truck 
to the contractor warehouse, where it has been crushed into 0-3/4  stones and stored until 
expediting to metallurgical facilities. 
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CONCLUSION AND RECOMMANDATIONS 

The summer 2009 
	

The summer 2009 diamond drilling campaign for 

diamond drilling 
	 niobium/tantalum on the Anita project, Crevier Township, 

campaign shall allows 
	has allowed a systematic coverage of the known the deposit 

computation of 
	 which shall allows computation of measured resources, as 

measured resources. 	well as providing a better understanding of the main 
encountered units, their evolution and their relation with the 

structure and the alteration. This campaign has also allowed a better characterization of 
the mineralization associated with the pegmatitic nepheline syenite and a better evaluation 
of the grades variation within de pegmatitic nepheline syenite all along the dyke axis. 

Bulk and surface channel sampling were conducted at the same time as the drilling 
campaign. Average grades from assay results for channel and bulk sampling are above 
0.1% Nb and 0.015% Ta, indicating acceptable grades in surface. 

Lithofacies evolution indicates for the unit surrounding the pegmatitic nepheline syenite, a 
net transition from a biotite bearing syenite (to the north) to coarse grained nepheline 
syenite (to the south) between drill holes CR-09-112 and CR-09-113 (L114+50N and 
L113+50N). Also in drill holes CR-09-113 and CR-09-114 (L114+50N), overburden is 
thicker (more than 20 metres) comparatively to all other drill holes (1 to 5 metres). This 
could indicate an unobserved major structure, such as a fault zone, which could be related 
to this lithofacies change. 

The mineralized pegmatitic nepheline syenite dyke shows the following characteristics, 
based on observations obtained from drill holes: 

1) Slight undulation of the pegmatitic nepheline syenite dyke from north to the south, 
maybe acquired during its emplacement. The dyke may have also been affected 
by secondary fault zones or shears. 

2) Dyke thickness decrease to the south-east. 

3) Drill holes CR-09-145 and CR-09-146 (L96+00N) on the last section to the south-
east indicate a dyke thickness of 14.20 metres and 21.60 metres respectively. 
The mineralized zone is considered open for further drilling to the south, where 
the best grades were encountered. 
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For all definition drill holes, average niobium grades are between 0.085% (CR-09-107, 

L116+50N) and 0.218% (CR-09-139, L99+50N), with an overall grade of 0.14%. Average 

tantalum grades vary between 0.0125% (CR-09-124, L107+50N) and 0.0274% (CR-09-

125, L106+50N), with an overall grade of 0.0176%. By observing the distribution of 
average grades for all drill holes, a steady increase of the average grades in niobium 
and tantalum is observed toward the south-east. 

The distribution of the mineralization in the pegmatitic nepheline syenite dyke is variable. 

The mineralization is present as a few decametre-wide zones, as several metre-wide 

zones, or as a single interval encompassing the whole dyke thickness. These zones are 

grouped by sector. The south sector (drill holes CR-09-133 to CR-09-148) corresponds to 

a mineralization encompassing the whole dyke thickness. So, even if dyke thickness 

decrease, the average grades in niobium and tantalum increase. 

With these interesting grades, 
	Drill holes CR-09-145 and CR-09-146 (L96+00N), 

even with diminution of the 
	on the last section of the grid to the south-east, 

dyke thickness, the south-east 
	show average niobium grades between 0.163% and 

area is still open to further 
	0.182%, with an apparent thicknesses of 22.3 and 

works. So it is recommended to 34 metres respectively. For tantalum, average 

continue drilling to the south- 
	grades are more homogeneous with a very low 

east in order to confine this 
	variation. With these interesting grades, even with 

area prior to finalize the mining 
	diminution of the dyke thickness, the south-east area 

plans. 
	 is still open to further works. So it is recommended 

to continue drilling to the south-east in order to 

confine this area prior to finalize the mining plans. 

Exploration drill holes CR-09-151 and CR-09-152 did not yield expected results and we do 

not conclude that the economic zone might extend to the north of Lac-à-la-Truite . It is 
recommended to better define the area before targeting new exploration drill holes. 

Res pectfully3s'uF.b ~ d by 

Mikaël Block~~ 

P. Geo., OGQyn°d1275 
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APPENDIX 1 

LOG SHEET 

Table 1: Detailed log sheet 



a INN INN a a a IMO a NMI a IMO a MN INN a a NMI Mill a 

CREVIER MINERALS INC. 

Drill Hole: CR09-105 
	

Project: ANITA 743 

Projection: UTM NAD 83218 Azimuth: 

Dip: 

Depth: 

230 ° 

-50 	° 

147.0 m 

Started: 	07/08/2009 

Completed: 	07/08/2009 

Drill No: 	8 

UTMX: 

UTMY: 

Altitude: 

661217.05 E 

5481775.89 N 

422.19 m Claim No: 1027988 Casing: 	NW 	Coresize: NQ 

Grid: Drilled by: Forage M. Rouillier 

Target: Geologist: 	C. Martel, Ing. 

Survey 	 Type: 	Flex - IT 

HOle id 	Depth(m) 	Azimut(°) 	Dip(°) 	~ 	 Note 

CR09-105 0.00 230 -50 

CR09-105 21.00 232.8 -50 

CR09-105 71.00 231.4 -50 
CR09-105 121.00 235.2 -49.8 

CR09-105 147.00 234.7 -49.8 

Note 
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