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Summary

Five rock samples (18986M, 61344M, 61348M, 61349M, and 61302M) were submitted by Noranda
Mining and Exploration Inc. for mineralogical examination. The main scope of this work was to
determine the concentration of vanadium in Fe and Fe-Ti oxides.

Magnetite and ilmenite grains (a total of 60 grains) were analysed for vanadium with an electron
microprobe. The average value of vanadium in magnetite is approximately 0.6 %. Vanadium
concentrations in the analysed magnetite grains are fairly constant. In comparison, vanadium in ilmenite
(~0.05 %) is approximately 10 less than in magnetite.

The five samples are mainly composed of coarse-grained intergrowths of non-opaque minerals (~35 % to
80 %: plagioclase, muscovite / sericite, chlorite, pyroxenes, epidote, quartz), magnetite (4 % to 35 %),
and ilmenite (6.5 % to 20 %). Magnetite and ilmenite are mainly coarse- to very coarse-grained and
occur as interstitial phases to silicate. Minor amounts of pyrite, pyrrhotite, rutile, and chalcopyrite, and
trace amounts of sphalerite, goethite, and cubanite were also observed.
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October 7, 1998
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INTRODUCTION

Noranda Mining and Exploration Inc. submitted five rock samples (Table 1) for mineralogical
examination. The main scope of this work was principally to determine the concentration of vanadium
in Fe and Fe-Ti oxides, and to provide a general overview of the mineralogical composition of the
samples.

Table 1. List of Examined Samples

18986M
61344M
61348M
61349M
61302M

One polished section and one polished thin section were prepared from a portion of each sample.
Mineralogical examinations were carried out on the entire surface of the polished section and polished
thin section using transmitted and reflected light microscopy at magnifications ranging from 100X to
500X. A series of microprobe analyses of magnetite and ilmenite were preformed at the Ontario
Geological Survey Geosciences Laboratories, in Sudbury.
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OBSERVATIONS

A visual estimation of the mineral abundance(1) in the five samples is presented in the table below.

Mineral Abundance
Mineral 18986M 61344M 61348M 61349M 61302M
non-opaque minerals 50 % 35% 72.5% 30 % 50 %
magnetite 30 % 35% 12% 4% 30 %
ilmenite 12 % 20 % 18 % 6.5 % 15 %
pyrite 5% 7.5% 2% 4% -
rutile 2% - 1 % 5% -
chalcopyrite 0.5% 1.5% 0.5% 0.2% 0.5 %
sphalerite <0.2 % 0.5% - - -
goethite <0.2 % - - 0.2 % -
pyrrhotite - 0.5% - - 4.5 %
cubanite - <0.2 % - - <0.2%

(T estimated mineral abundance at +/- 3 10 5 % of the value

The five samples are mainly composed of non-opaque minerals (~35 % to 80 %; plagioclase, muscovite /
sericite, chlorite, pyroxenes, epidote, quartz), magnetite (4 % to 35 %), and ilmenite (6.5 % to 20 %).
Minor amounts of pyrite, pyrrhotite, rutile, and chalcopyrite, and trace amounts of sphalerite, goethite,
and cubanite were also observed.

Magnetite ranges in size from greater than 2 mm to less than 5 um, but occurs mainly as coarse- to very
coarse-grained subhedral grains intergrown with silicate gangue and ilmenite. Locally, a minor amount
of fine- to medium-grained magnetite is present as locked inclusions in ilmenite and non-opaque
minerals, and is fracture-controlled in ilmenite. IImenite ranges in size from approximately 1.5 mm to
fess than 5 um. Ilmenite is mainly present as a coarse-grained interstitial phase, intergrown with
magnetite and silicate gangue. Ilmenite also occurs as very fine-grained exsolution lamellae in
magnetite. and as locked inclusions in magnetite. In samples 18986M, 61348M, and 61349M, ilmenite
is rimmed by rutile and titanite, and in sample 61349M, there is extensive alteration of ilmenite by rutile
and titanite.

ELECTRON MICROPROBE RESULTS

The five samples were submitted for electron microprobe analysis of magnetite and
ilmenite grains, with particular interest in vanadium. These oxide grains were analysed with a Cameca
SX-50 electron microprobe at the Ontario Geological Survey Geosciences Laboratories, Sudbury.
Electron microprobe analyses for magnetite and ilmenite are summarized in the following tables. Details
of electron microprobe results are presented in Appendix 1.
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Table 2. Magnetite Electron Microprobe Analyses: Average of All Analysed Grains

Sample | SiO; | TiO; | Nb;Os | AlbO3 | Cr03 | V205 | MgO | MnO | FeO* NiO ZnO | Total | Fe;O3 | FeO Total
18986M | 0.04 | 16.09 | 0.01 2.73 0.09 1.15 0.07 0.43 75.45 0.02 0.29 | 9636 | 31.18 | 4739 | 99.49
61344M | 0.09 7.89 0.01 225 0.10 0.83 0.43 0.27 83.10 | 0.03 0.04 95.03 | 48.78 | 39.21 | 9991
61348M | 0.04 | 1339 | 0.00 5.69 0.10 1.25 0.07 037 | 7432 | 0.01 0.05 95.29 | 31.97 | 45.55 | 98.49
61349M | 0.04 | 1020 | 0.01 0.01 0.10 1.25 0.08 0.34 8234 | 0.02 0.01 94.40 | 45.11 | 41.75 | 98.92
61302M | 0.05 0.35 0.00 0.01 0.08 0.99 0.08 0.01 91.57 | 0.02 0.02 93.17 | 65.37 | 32.75 | 99.72
* total iron

concentrations reported in weight %

Table 3. Ilmenite Electron Microprobe Analyses: Average of All Analysed Grains

Sample | SiO; | TiO; | Nb;Og | Al,O3 | Cr03 | V205 | MgO | MnO | FeO* | NiO ZnO | Total | Fe;03 | FeO | Total
18986M | 0.01 | 51.79 | 0.0l 0.02 0.01 0.10 0.06 1.32 | 46.83 | 0.00 0.01 | 100.15| L.70 | 4530 } 100.32
61344M | 0.01 | 51.84 { 0.00 0.03 0.02 0.02 1.01 0.80 | 46.32 | 0.01 0.02 | 100.07 | 2.54 | 44.04 | 100.33
61348M | 0.01 | 50.88 | 0.03 0.04 0.01 0.10 0.05 1.23 47.66 | 0.02 0.01 | 100.02{ 342 | 44.58 | 100.37
61349M | 0.02 | 51.47 | 0.00 0.01 0.02 0.15 0.06 1.65 46.25 0.01 0.03 99.67 1.70 | 44.73 | 99.84
61302M | 0.01 51.01 0.00 0.02 0.02 0.08 0.18 2.11 46.21 0.01 002 | 9964 | 298 | 43.53 | 99.94
* total iron

concentrations reported in weight %
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Table 4. Average Values of Magnetite per Sample

Sample FeO* (wt. %) TiO; (wt. %) V205 (wt. %)
18986M 75.45 16.09 1.15
61344M 83.10 7.89 0.83
61348M 74.32 13.39 1.25
61349M 82.34 10.20 1.25
61302M 91.57 0.35 0.99

* total iron

Table 5. Average Values of Ilmenite per Sample
Sample FeO* (wt. %) TiO; (wt. %) V205 (wt. %)
18986M 46.83 51.79 0.10
61344M 46.32 51.84 0.02
61348M 47.66 50.88 0.10
61349M 46.25 51.47 0.15
61302M 46.21 51.01 0.08

* total iron

Table 6. Average of All Magnetite and Ilmenite Grains for All Samples

FeO* Fe TiO; Ti V,0; A\
Average for All Samples | (wt. %) (wt. %) (wt. %) (wt. %) (wt. %) (wt. %)
all magnetite grains 81.36 63.2 9.58 5.7 1.09 0.61
all ilmenite grains 46.65 36.3 51.40 30.8 0.09 0.05

* total iron

A total of 38 magnetite grains and 22 ilmenite grains were analysed by electron microprobe. In
magnetite, vanadium oxide (V,0s) values range from 0.83 % to 1.25 % (average values per sample),
with a constant value of approximately 1 % V»>Os. In ilmenite, vanadium oxide (V,0s) values range
from 0.02 % to 0.15 % (average values per sample), with a constant value of approximately 0.1 % V,0s.
Vanadium (V) in magnetite averages 0.6 %, approximately 10 times more than the average vanadium (V)
concentration in ilmenite (0.05 %).
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APPENDIX 1

ELECTRON MICROPROBE RESULTS
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Table 1. Electron Microprobe Analyses from Sample 18986M (PS7763)

Grain | SiOy TiOz | NbyOs | Al,O3 | Cr;O3 | V2,05 | MgO | MnO | FeO* NiO ZnO | Total | Fe;O3 | FeO Total
ilmlc 0.00 52.16 0.00 0.00 0.02 0.11 0.06 1.33 46.17 0.00 0.00 99.85 0.60 45.64 | 99.91
ilm2¢ 0.01 52.06 0.00 0.02 0.00 0.12 0.06 1.27 46.64 0.00 0.00 | 100.17] 1.12 45.63 | 100.28
ilm3c 0.01 50.54 0.00 0.00 0.00 0.09 0.05 1.34 48.01 0.00 0.02 | 100.07 } 4.29 44.14 | 100.50
ilmdc 0.01 52.41 0.02 0.07 0.03 0.06 0.05 1.35 46.49 0.00 0.0} 10049 | 0.78 45.79 | 100.57
maglc | 0.03 13.05 0.00 3.36 0.10 1.28 0.06 0.31 79.26 0.02 0.01 97.48 | 37.20 | 4579 | 101.21
mag2c | 0.04 21.21 0.00 0.15 0.09 1.00 0.05 0.58 73.28 0.01 0.03 96.44 | 2433 | 51.38 | 98.87
mag3c | 0.04 12.46 0.00 2.15 0.10 1.31 0.08 0.34 77.65 0.00 1.10 9523 | 38.10 | 43.37 | 99.05
magdc | 0.04 17.01 0.05 11.15 0.08 1.04 0.04 0.44 69.52 0.04 0.00 99.40 | 21.14 | 50.50 | 101.52
mag5c | 0.01 16.94 0.00 1.13 0.10 1.14 0.09 0.51 74.60 0.01 0.64 95.19 | 30.65 | 47.02 | 98.26
mag6c | 0.05 14.03 0.00 0.39 0.09 1.15 0.08 0.38 78.44 0.04 0.19 9483 | 37.26 | 4491 | 98.57
mag7c | 0.05 17.95 0.02 0.81 0.09 1.10 0.08 0.44 75.41 0.00 0.03 9596 | 29.59 | 48.78 | 98.92
* total iron

ilm: ilmenite; mag: magnetite; ¢: centre

concentrations reported in weight %
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Table 2. Electron Microprobe Analyses from Sample 61344M (PS7764)

Grain | SiO, TiO; | NbyOs | ALbO3 | Cr03 | V205 | MgO | MnO | FeO* NiO ZnO | Total | Fe;O3 | FeO Total
ilmle 0.00 51.58 0.00 0.04 0.03 0.06 1.49 0.71 46.02 0.00 0.01 99.95 3.26 43.09 | 100.27
ilm2¢ 0.03 51.87 0.00 0.02 0.01 0.00 0.74 0.84 46.56 0.00 0.04 | 100.12 | 231 44.48 | 100.35
ilm3c¢ 0.01 52.21 0.00 0.04 0.01 0.00 0.90 0.89 46.26 0.0t 0.02 10035} 2.03 44 .43 | 100.55
ilmdc 0.01 51.71 0.00 0.01 0.01 0.02 0.90 0.76 46.45 0.02 0.00 99.87 2.56 44,14 | 100.13
maglc | 0.05 3.93 0.02 1.76 0.13 1.04 0.37 0.15 86.61 0.02 0.00 94.08 | 5633 | 3592 | 99.72

mag2c | 0.04 9.79 0.00 2.65 0.19 1.44 0.39 0.36 80.50 0.04 0.00 0541 | 4292 | 41.88 | 99.71

mag3c | 0.03 8.64 0.00 2.65 0.17 1.27 0.36 0.33 81.65 0.05 0.07 05.22 | 45.67 | 40.55 | 99.79

magde | 0.04 13.14 0.00 6.64 0.17 1.59 1.12 0.49 75.36 0.05 0.02 98.60 | 33.39 | 45.32 ] 101.95
mag5Sc | 0.02 16.34 0.00 1.83 0.10 0.85 0.36 0.58 75.30 0.04 0.05 9547 | 3222 | 4631 | 98.70

mag6ec | 0.04 11.28 0.00 2.16 0.13 1.00 0.61 0.27 79.76 0.01 0.00 9526 | 41.79 | 42.16 | 99.45

mag7c | 0.02 5.77 0.00 2.44 0.14 1.12 0.35 0.20 84.67 0.03 0.08 94.82 | 52.08 | 37.81 | 100.04
vein | 0.43 0.01 0.00 0.00 0.00 0.00 0.07 0.00 92.41 0.01 0.03 9295 | 67.81 | 31.39 | 99.74

vein2 | 0.08 0.02 0.08 0.00 0.01 0.00 0.12 0.02 92.55 0.00 0.00 02.87 | 68.48 | 30.93 | 99.73

* total iron

ilm: ilmenite; mag: magnetite; c: centre

concentrations reported as weight %
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Table 3. Electron Microprobe Analyses from Sample 61348M (PS7765)

Grain | SiO; | TiO; | NbyOs [ AOy | CryO3 | V305 | MgO | MnO | FeO* | NiO | ZnO | Total | Fe;03 | FeO | Total
ilmlc 0.01 50.80 0.03 0.03 0.00 0.12 0.04 1.19 47.69 0.00 0.01 99.84 3.40 44.64 | 100.28
ilm2¢ 0.00 50.24 0.06 0.00 0.01 0.06 0.05 1.20 48.37 0.02 0.01 100.00 | 4.83 44.01 | 100.48
ilm3c 0.00 51.26 0.00 0.03 0.02 0.05 0.06 1.33 4738 0.02 0.02 100.18 | 3.00 44,67 | 100.48
ilmdc 0.01 51.23 0.0] 0.09 0.01 0.15 0.04 1.20 47.20 0.03 0.01 99.97 2.44 45.00 | 100.22
maglc | 0.04 14.87 0.00 4.84 0.10 1.18 0.07 041 72.70 0.01 0.00 9420 | 2941 | 46.23 | 97.15
mag2c | 0.03 14.66 0.00 3.90 0.11 1.17 0.08 0.39 74.57 0.00 0.03 9494 | 31.60 | 46.14 | 98.1]
mag3c | 0.05 9.03 0.01 9.13 0.09 1.30 0.06 0.26 74.03 0.01 0.03 93.98 | 35.57 | 42.03 | 97.55
magdc | 0.06 14.60 0.00 7.54 0.10 1.21 0.06 0.40 71.73 0.01 0.08 95.74 | 27.56 | 46.93 | 98.50
magSc | 0.05 14.57 0.01 7.71 0.11 1.25 0.05 0.40 71.42 0.01 0.08 95.65 | 27.16 | 4698 | 98.37
magbc | 0.01 15.36 0.00 5.81 0.12 1.20 0.07 0.41 74.38 0.02 0.04 97.43 | 29.50 | 47.83 | 100.38
mag7c | 0.06 10.66 0.00 0.90 0.10 1.43 0.07 0.32 81.39 0.02 0.14 95.03 | 43.01 | 42.69 | 99.40
* total iron

ilm: ilmenite; mag: magnetite; c: centre
concentrations reported in weight %




; ; ] ! i } § ; ! i § i i

Microprobe Analysis of Five Rock Samples Lakefield Research Limited
LRL#8901-061 - LIMS#MAR3410.R398 and JUL3903.R98 Mineralogical Services

Table 4. Electron Microprobe Analyses from Sample 61349M (PS7766)

Grain | SiO; | TiO; | NbyOs | Al;O3 | CrO3 | V305 | MgO | MnO | FeO* NiO ZnO | Total | Fe;0O3 | FeO Total

ilml 0.01 51.62 0.00 0.01 0.03 0.14 0.05 1.80 45.81 0.03 0.01 99.51 1.22 | 44.71 | 99.63
ilm2 0.03 51.64 0.00 0.01 0.03 0.14 0.07 1.79 45.79 0.00 0.00 99.50 1.14 | 44.76 | 99.61
ilm3 0.01 51.18 0.00 0.00 0.01 0.14 0.05 1.67 46.90 0.02 0.04 | 100.01 ] 2.75 44.43 | 100.29
ilm4 0.01 51.62 0.00 0.00 0.04 0.17 0.06 1.56 45.82 0.02 0.03 99.33 0.95 44,96 | 99.42
ilm$ 0.02 51.45 0.01 0.02 0.01 0.13 0.07 1.58 46.49 0.00 0.04 99.83 1.94 44.75 | 100.02
maglc | 0.03 7.61 0.04 0.04 0.10 1.39 0.08 0.27 84.88 0.02 0.01 9447 | 50.06 | 39.83 | 99.49
mag2c | 0.05 8.06 0.03 0.00 0.11 1.33 0.09 0.25 84.42 0.04 0.03 9439 | 49.27 | 40.09 | 9933
mag3c | 0.03 451 0.00 0.00 0.12 1.40 0.08 0.13 87.64 0.03 0.00 93.94 | 56.19 | 37.08 | 99.57
magdc | 0.02 10.26 0.00 0.00 0.14 1.57 0.09 0.33 81.52 0.00 0.01 93.93 | 43.80 | 42.11 | 98.32
magSc | 0.07 10.56 0.00 0.00 0.10 1.04 0.05 0.39 82.25 0.02 0.00 9447 | 4494 | 4181 | 98.98
magée | 0.06 12.6] 0.01 0.01 0.08 1.10 0.09 0.44 80.41 0.00 0.01 94.81 | 40.82 | 43.68 | 98.90
mag7c | 0.03 17.76 0.00 0.01 0.08 0.93 0.07 0.60 75.28 0.01 0.00 94.78 | 30.67 | 47.68 | 97.85

* total iron
ilm: ilmenite; mag: magnetite; ¢: centre
concentrations reported in weight %
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Table 5. Electron Microprobe Analyses from Sample 61302M (PS7767)

Grain_| SiO; | TiO; | Nb;Os | AL,O3 [ Cr03 | V;0s | MgO | MnO | FeO* | NiO | ZnO | Tofal | Fe;03 | FeO | Total
iim1 0.00 | 5144 | 0.04 | 002 | 001 | 007 | 017 | 2.10 | 4565 | 0.00 | 0.01 | 99.50 | 1.86 | 43.98 | 99.69
ilm2 0.02 | 51.77 | 0.00 | 0.03 | 0.00 | 010 | 0.15 | 2.15 | 4536 | 0.00 | 0.00 | 9957 | 120 | 4428 | 99.60
ilm3 0.00 | 5047 | 0.01 | 0.03 | 002 | 005 | 0.17 | 2.18 | 4664 | 0.02 | 002 | 9959 | 412 | 42.94 | 100.00
ilm4 0.00 | 5220 0.00 | 0.01 | 002 | 006 | 016 | 2.10 | 4511 | 0.02 | 002 | 99.70 | 057 | 44.60 | 99.75
ilms 0.01 |49.59 | 0.00 | 001 | 003 | 010 | 022 | 200 | 4772 | 0.00 | 002 | 99.70 | 601 | 4231 | 10030

maglr | 0.13 | 033 | 0.00 | 000 | 009 | 1.01 | 0.12 | 001 | 9094 | 001 | 000 | 9264 | 64.78 | 32.64 | 9913
mag2r | 0.06 | 038 | 000 | 0.00 | 0.10 | 1.05 | 007 | 003 | 9153 | 001 | 0.00 | 9321 | 65.13 | 3293 | 9973
mag3r | 0.08 | 025 | 0.00 | 0.03 | 008 | 1.05 | 0.11 | 002 | 91.82 | 000 | 000 | 93.42 | 6553 | 32.85 | 9999
magdr | 0.08 | 0.14 | 0.0 | 000 | 007 | 1.01 | 012 | 003 | 91.71 | 0.04 | 0.00 | 9321 | 65.71 | 32.58 | 99.79
mag5vein | 0.02 | 0.83 | 001 | 002 | 007 | 095 | 004 | 001 | 9147 | 000 | 001 | 93.43 | 6473 | 3323 | 99.92
mag6vein | 0.05 | 0.59 | 000 | 000 | 007 | 095 | 0.08 | 000 | 9147 | 0.02 | 002 | 9325 | 65.06 | 32.93 | 99.77
mag7c | 0.03 | 0.05 | 001 | 000 | 007 | 1.00 | 011 [ 000 | 9128 | 0.02 | 006 | 92.63 | 65.62 | 3223 | 99.20

mag8c | 0.02 | 0.18 | 001 | 000 | 008 | 095 | 006 | 001 | 9170 | 003 | 002 | 93.07 | 65.79 | 32.50 | 99.67

* total iron

ilm: ilmenite; mag: magnetite; ¢: centre; r: rim
concentrations reported in weight %
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Client Giovanni Di Prisco GEOSCIENCE LABORATORIES REPORT

Lakefield Research ELECTRON MICROPROBE ANALYSIS
Mineral Oxides Data reviewed by Dave Crabtree
Sample Various
Job # 98-0140.0xi
Analyst D. Crabtree
Analyst Approved August 6th 1998
[sample [ sio2] Tio2] Nb20s[  Ano3] crzo03]  v205] Mgo[  MnO|  FeO'| Nio] ~ ZnO[  Total] Fe203| FeO]  Total]
IImenite (Fe203 calculated on the basis of 3 axygens)
PS7763-iim1c 0.00 5216 0.00 0.00 0.02 0.11 0.06 1.33 4617 0.00 0.00 99.85 0.60 4564 99.91
PS7763-im2c 0.01 52.06 0.00 0.02 0.00 0.12 0.06 1.27 46.64 0.00 000 100.17 1.42 4563 100.28
PS7763-iim3c 0.0t 50.54 0.00 0.00 0.00 0.09 0.05 1.34 48.01 0.00 002 100.07 429 4414 100.50
PS7763-iim4c 0.01 52.41 0.02 0.07 0.03 0.06 0.05 1.35 46.49 0.00 0.01 100.49 0.78 4579 10057
PS7764-iim1c 0.00 5158 0.00 0.04 0.03 0.06 1.49 0.7 45.02 0.00 0.01 99.95 3.26 4309 10027
PS7764-im2c 0.03 51.87 0.00 0.02 0.01 0.00 0.74 0.84 46.56 0.00 004 10012 231 4448 100.35
PS87764-im3¢ 0.01 52.21 0.00 0.04 0.01 0.00 0.90 0.89 46.26 0.01 002 10035 2.03 4443 10055
PS7764-ilm4c 0.01 51.71 0.00 0.01 0.01 0.02 0.90 0.76 46.45 0.02 0.00 99.87 2.56 4414  100.13
PS7765-iim1c 0.01 50.80 0.03 0.03 0.00 0.12 0.04 1.19 47.69 0.00 0.01 99.94 3.40 4464 100.28
PS7765-iim2c 0.00 50.24 0.06 0.00 0.01 0.06 005 1.20 48.37 0.02 0.01 100.00 483 4401 100.48
PS7765-1im3c 0.00 51.26 0.00 0.03 0.02 0.05 0.06 1.33 47.38 0.02 0.02 100.18 3.00 4467 100.48
PS7765-lim4c 0.01 51.23 0.01 0.09 0.01 0.1s 0.04 1.20 47.20 0.03 0.01 99.97 2.44 45.00 100.22
PS7766-im1 0.01 51.62 0.00 0.01 0.03 0.14 0.05 1.80 4581 0.03 0.01 99.51 1.22 4M 99.63
PS7766-im2 0.03 51.64 0.00 0.01 0.03 0.14 0.07 1.79 45.79 0.00 0.00 99.50 1.14 44.76 99.61
PS7766-iIm3 0.0t 51.18 0.00 0.00 0.01 0.14 0.05 1.67 46.90 0.02 0.04 100.01 275 4443 10029
PS7766-Im4 0.01 51.62 0.00 0.00 0.04 017 0.06 1.56 4582 0.02 0.03 99.33 0.95 44.96 99.42
PS7766-iimS 0.02 51.45 0.01 0.02 0.01 0.13 0.07 1.58 46.49 0.00 0.04 99.83 1.94 4475 100.02
PS7767-im1 0.00 51.44 0.04 0.02 0.01 0.07 017 2.10 45.65 0.00 0.01 99.50 1.86 4398 99.69
PS7767-Im2 0.02 51.77 0.00 0.03 0.00 0.10 0.15 215 45.36 0.00 0.00 99.57 1.20 44.28 99.69
PS87767-Iim3 0.00 50.47 0.01 0.03 0.02 0.05 0.17 218 46.64 0.02 0.02 99.59 412 4294 100.00
PS87767-iim4 0.00 52.20 0.00 0.01 0.02 0.06 0.16 210 45.11 0.02 0.02 99.70 0.57 4460 99.75
PS7767-imS 0.01 49.59 0.00 0.01 0.03 0.10 0.22 200 47.72 0.00 0.02 99.70 6.01 4231  100.30
980140.0x
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Sample Various

Job # 98-0140.0xi

Analyst D. Crabtree

Analyst Approved August 6th 1998

[Sample | sioz]  Tio2] Nb205]  AI203] Cr203]  v205]  MgO]  MnO[  FeO'] NiO[  ZnO]  Total[ Fe203] FeOl  Tofal]
Magnetite (Fe203 calculated on the basis of 4 oxygens)

PS7763-magic 0.03 13.05 0.00 336 0.10 1.28 0.06 0.31 79.26 0.02 0.01 97.48 37.20 4579 101.21
PS7763-mag2c 0.04 21.21 0.00 0.15 0.09 1.00 0.05 0.58 73.28 0.01 0.03 96.44 24.33 51.38 98.87
PS7763-mag3c 0.04 12.46 0.00 215 0.10 1.31 0.08 0.34 77.65 0.00 1.10 95.23 38.10 43.37 99.05
PS7763-magdc 0.04 17.01 0.05 11.16 0.08 1.04 0.04 0.44 69.52 0.04 0.00 99.40 21.14 5050 10152
PS7763-magSc 0.01 16.94 0.00 1.13 0.10 1.14 0.09 0.51 74.60 0.01 0.64 95.19 30.65 47.02 98.26
PS7763-mag6e 0.05 14.03 0.00 0.39 0.09 1.16 0.08 0.38 78.44 0.04 0.19 94.83 37.26 4491 98.57
PS7763-mag7c 0.05 17.95 0.02 0.81 0.09 1.10 0.08 0.44 75.41 0.00 0.03 95.96 29.59 48.78 98.92
PS7764-magic 0.05 3.93 0.02 1.76 0.13 1.04 0.37 0.15 86.61 0.02 0.00 94.08 56.33 3592 99.72
PS7764-mag2c 0.04 9.79 0.00 265 0.19 1.44 039 0.36 80.50 0.04 0.00 95 .41 42.92 41.88 99.71
PS7764-mag3c 0.03 8.64 0.00 285 0.17 1.27 0.36 0.33 81.65 0.0 0.07 95.22 45.67 40.55 99.79
PS7764-mag4c 0.04 13.14 0.00 6.64 0.17 1.59 112 0.49 75.36 0.05 0.02 98.60 33.39 4532 10195
P87764-magS¢ 0.02 16.34 0.00 1.83 0.10 0.85 0.36 0.58 75.30 0.04 0.05 95.47 3222 46.31 98.70
PS7764-inagSc 0.04 11.28 0.00 216 0.13 1.00 0.61 0.27 79.76 0.01 0.00 95.26 41.79 42.16 99.45
PS7764-mag7c 0.02 5.77 0.00 244 0.14 1.12 0.35 0.20 B4.67 0.03 0.08 94.82 52.08 37.81 100.04
PS7764-veint 0.43 6.0t 0.00 0.00 0.00 0.00 0.07 0.00 92.41 0.01 0.03 92.95 67.81 31.39 99.74
PS7764-vein2 0.08 0.02 0.08 0.00 0.01 0.00 0.12 0.02 92.55 0.00 0.00 92.87 68.48 30.93 99.73
PS7765-magtc 0.04 14.87 0.00 4384 0.10 1.18 0.07 04 72.70 0.01 0.00 94.20 29.41 46.23 97.15
PS7765-mag2c 0.03 14.66 0.00 3.90 0.11 1.17 0.08 0.39 74.57 0.00 0.03 94.94 31.60 45.14 98.11
P57765-mag3c 0.05 9.03 0.01 9.13 0.09 1.30 0.06 0.26 74.03 0.01 0.03 93.98 35.57 42.03 97.55
PS7765-mag4c 0.06 14.60 0.00 7.54 0.10 121 0.06 0.41 71.73 0.00 0.04 95.74 27.56 46.93 98.50
PS7765-magSc 0.05 1457 0.01 7.71 0.114 1.25 0.05 0.40 71.42 0.01 0.06 95.65 27.16 46.98 98.37
PS7765-mag6c 0.01 15.36 0.00 581 0.12 1.20 0.07 0.41 74.38 0.02 0.04 87.43 29.50 4783 100.38
PS7765-mag7c 0.06 10.66 0.00 0.90 0.10 1.43 0.07 032 81.39 0.02 0.14 95.09 43.01 42.69 99.40
PS7766-magic 0.03 761 0.04 0.04 0.10 1.39 0.08 0.27 84.88 0.02 0.01 94.47 50.06 3983 99.49
PS7766-mag2c 0.05 8.06 0.03 0.00 0.11 1.33 0.08 0.25 84.42 0.04 0.03 94.39 49.27 40.09 99.33
P§7766-mag3c 0.03 4.51 0.00 0.00 0.12 1.40 0.08 0.13 87.64 0.03 0.00 93.94 56.19 37.08 99.57
PS7766-mag4c 0.02 10.26 0.00 0.00 0.14 1.57 0.09 0.33 81.52 0.00 0.01 93.93 43.80 42.11 98.32
PS7766-magSc 0.07 10.56 0.00 0.00 0.10 1.04 0.05 0.39 82.25 0.02 0.00 94.47 44,94 41.81 98.98
PS7766-magbc 0.06 12.61 0.01 0.01 0.08 1.10 0.09 0.44 80.41 0.00 0.01 94.81 40.82 4368 98.90
PS7766-mag7c 0.03 17.76 0.00 0.01 0.08 0.93 0.07 0.60 75.28 0.01 0.00 94.78 30.67 47.68 97.85
PS7767-magir 013 0.33 0.00 0.00 0.09 1.01 0.12 0.01 90.94 0.01 0.00 92.64 64.78 3265 99.13
PS7767-mag2r 0.06 0.38 000 0.00 0.10 1.05 0.07 0.03 91.53 0.0 0.00 93.21 65.13 3293 99.73
PS7767-mag3r 0.08 0.25 0.00 0.03 0.08 1.05 0.11 0.02 91.82 0.00 0.00 93.42 65.53 32.85 99.99
PS7767-mag4r 0.08 0.14 0.00 0.00 0.07 1.01 0.12 0.03 91.71 0.04 0.00 93.21 65.71 3258 99.79
PS7767-magSvein 0.02 0.83 0.01 0.02 0.07 095 0.04 0.01 91.47 0.00 0.01 93.43 64.73 3323 99.92
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Mineral Oxides Data reviewed by Dave Crabtree
Sample Varlous
Job # 98-0140.0xi
Analyst D. Crabtree
Analyst Approved August 6th 1998
{sample T “sio2]  Tioz] Nb20s]  ARO3] Crz03]  v205] Mgo]  Mno[  Feo*] " Nio]  ZnO[  Total] Fe203] FeOl  Totall
PS7767-mag6vein 0.05 0.59 0.00 0.00 0.07 0.95 0.08 0.00 91.47 0.02 0.02 93.25 65.08 3293 99.77
PS7767-mag7c 0.03 0.05 0.01 0.00 0.07 1.00 0.11 0.00 91.28 0.02 0.06 92.63 65.62 3223 99.20
PS7767-mag8c 0.02 0.18 0.01 0.00 0.08 0.85 0.06 0.01 81.70 0.03 0.02 93.07 65.79 32.50 99.67
980140.0xi
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Client Giovanni Di Prisco GEOSCIENCE LABORATORIES REPORT
Lakefield Research ELECTRON MICROPROBE ANALYSIS

Minerai Oxides Data reviewed by Dave Crabtree

Sample Various

Job # 98-0140.0xi

Analyst D. Crabtree

Analyst Approved August 6th 1998
[Sample sioz2]  Tio2] Nb205]  AI203] cr203]  v205]  Mg0]  MnO]  Feo'| Nio] Zno]  Total]  Fe203] FeO]  Total]
QUALITY CONTROL

Analytical Conditions: 20kV, 30nA, spot size 1-3 microns.

Routine: Custom WDS spinel routine.

Correction Procedure; PAP with on line Tikb-Vka correction.

Important note:

Due to variations in LOD and LOQ with sample matrlx, these values are approximated in this report. LOD's for EDS data represent the best case scenario (i.e. no peak overiaps)

Precision is best when data exceed the LOQ.The Geosclence Laboratories tracks long and short term precision on a variety of mineral standards.

If you have any specific requirements please contact us.

Fe203 0.03 0.01 0.02 0.00 0.01 0.00 0.11 0.00 89.66 0.00 0.00 89.83 99.64 0.00 99.82
Fe203 0.03 0.01 0.00 0.00 0.01 0.00 0.15 0.04 89.93 0.00 0.00 90.16 99.95 000 10017
Fe203 0.03 0.03 0.00 0.00 0.01 0.00 013 0.03 89.60 0.0t 0.01 89.84 99.58 0.00 99.82
Fe203 0.04 0.02 0.00 0.00 0.01 0.00 0.15 0.01 89.86 0.01 0.00 90.09 99.86 000 100.10
Fe203 0.04 0.00 0.00 0.00 0.00 0.00 0.13 0.00 89.74 0.01 0.02 89.94 99.73 0.09 99.93
MnTiO3 0.02 5217 0.21 0.01 0.00 0.01 0.01 46 64 0.06 0.01 0.02 99.15 0.07 0.00 99.15
MnTiO3 0.04 52.30 0.26 0.05 0.00 0.00 0.01 46.59 0.02 0.01 0.00 99.28 0.00 0.02 99.28
MnTiO3 0.03 52.1 0.19 0.05 0.00 0.00 0.02 47.02 0.02 0.02 0.00 93.46 0.02 0.00 99.46
MnTiO3 0.04 52.20 0.25 0.02 0.00 0.05 0.01 46.92 0.01 0.00 0.00 89.49 0.02 0.00 99.49
MnTiO3 0.04 52.24 0.21 0.04 0.00 0.01 0.00 46.69 0.05 0.00 0.00 99.28 0.05 0.00 99.29
chrRV1 0.05 0.40 0.00 9.19 61.98 0.18 14.07 0.25 13.13 0.07 0.08 99.39 1.10 1214 99.50
chriRV1 0.05 0.40 0.03 9.17 62.39 0.15 13.98 0.30 13.19 0.07 0.08 99.81 095 1233 93.90
chrRV1 0.06 0.42 0.05 9.13 62.39 0.16 1395 0.26 13.18 0.06 0.13 99.78 0.82 12.44 99.86
chrRV1 0.05 0.1 0.04 9.11 63.21 017 14.02 025 1327 0.08 0.06 10065 068 1265 100.72
chrRV1 0.07 0.40 0.04 9.15 63.00 0.16 14.00 0.26 13.14 0.06 004 100.32 0.59 1260 100.38
imMSU 0.04 46.75 1.00 0.01 0.03 0.1 0.36 453 46.31 0.01 0.06 99.20 9.17 3806 100.12
iimMSU 0.01 46.81 1.04 0.02 0.03 0.10 0.32 453 46.07 0.02 0.02 98.96 8.78 3817 99.83
iimMSU 0.02 46 48 1.08 0.03 0.03 0.1 035 4.48 46.24 0.00 0.05 98.88 9.23 37.94 99.80
iimMSU 0.00 46.61 097 0.03 0.03 0.07 0.36 4.4 45.96 0.00 0.04 98.47 8.92 37.93 99.36
imMSU 0.02 46.30 095 0.02 002 0.06 0.33 456 46.34 0.0t 0.06 98.67 9.81 3751 99.65
iImMSU 0.02 46.72 1.02 0.01 0.03 0.08 0.35 459 46.23 0.01 0.08 99.13 9.25 3790 100.06
iimMSU 0.01 48.77 1.12 0.04 0.01 0.07 035 456 45.80 0.00 0.06 98.78 854 38.12 99.64
iimMsU 0.03 46.50 1.02 0.02 0.02 0.10 0.34 448 45.72 0.02 0.04 98.28 8.68 37.91 89.15
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Client Giovannl Di Prisco GEOSCIENCE LABORATORIES REPORT

Lakefield Research ELECTRON MICROPROBE ANALYSIS
Mineral Oxides Data reviewed by Dave Crabtree
Sample Various
Job # 98-0140.0xi
Analyst D. Crabtree
Analyst Approved August 6th 1998
[sample | sio2]  Tioz] Nb20s] A1203] crzo3]  V205]  Mgo]  Mno]  FeO'] NiO] ZnO]  Total] Fe203] FeO]  Total)
Standard chrTNC  #imMSU  ilmMSU  chiTNC  chrTNC  chfrTNC  chrTNC  iimMSU  iimMSU  chrTNC
Average wi% L.O.D. 46.618 1.025 9.150 62.594 L.O.D. 14.004 4518  46.084 L.0.D. L.0.D.
Expected wt% * L.O.D. 46.756 0.980 8.900 62.850 L.O.D. 13.840 4.600 46.419 L.0D. L.O.D.
Trueness % rel. -0.296 4.592 2.809 -0.407 1.185 -1.793 -0.722
Mode wos WDS wDs wbDSs WDS WDS WD0s wDs WwDs wDs wDSs
L.O.D. wi% 0.018 0.021 0.052 0.019 0.025 0.034 0.012 0.025 0.036 0.031 0.045
L.0.Q. wt% 0.063 0.070 0172 0.063 0.083 0.113 0.040 0.083 0.120 0.103 0.150
Count time (seconds) 20 20 20 20 20 30 20 15 15 20 20

** Expected Values are from long tertn in-house charcterization of mineral standards.

QC note

1) None of the reported values for these mineral standards are certified:” trueness” is therefore based on available chemical data.
2) n.d. not determined for the specified mineral standard.

3) L.O.D. = Limit of Detection, precision ~ +/- 100%.

4) L.0.Q. = Limit of quantification (3.3 x L.0.D}, precision ~ 10-30%.

5) Reported count times are for both peak and background measurements.

6) FeQ" - total Iron expressed as FeO

8) Fe2+/Fe3+ calculations are based on charge balance.
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