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Executive Summary

One Composite sample, labelled PO268 Modd Comp., was submitted to the Mineral Services group
within SGS for mineralogical characterization using the QEMSCAN™ technology, chemical analysis, X-
Ray Diffraction (XRD) and Scanning Electron Microscopy equipped with Energy Dispersive Detectors
(SEM-EDS). This mineralogical characterization was recommended by Mr. Malcolm Crawford of Delta
Minerals Limited, consultant for TNT Mines Ltd. for the purpose of examining the mineralogical
characteristics of the Moina F-Sn-W-Bi Skarn (Wrigglite) deposit located in Tasmania Australia, and to
explore the feasibility of this material for metallurgical beneficiation. Historical beneficiation and
mineralogical testwork conducted in the late 1970’s and early 1980s indicated complications with regards
to the fluorine extraction but also Sn concentration. Since new technologies with regards to mineral
processing have advanced, so the question arises if new techniques could be implemented into a
flowsheet and drastically change the economics of the property. The head grades of the PO268 Modd

Comp are listed below.

F S Sn Bi W Zn Mo Fe
790% 0.20% 0.16% 0.05% 0.06% 0.02% 0.005% 18.50%

There were two main objectives to this study;

1. Characterize the sample by size fraction using the QEMSCAN to determine:
a. the mineral distributions;
b. deportment of F and Sn;

c. locking/association and grain size characteristics of the fluorite, cassiterite, Bi-Minerals,
scheelite, sulphides (mainly pyrite) and Fe-Oxides; and

d. determinative mineralogical parameters such as mineral release and grade recovery.
2. Analyze coarse material (-10 mesh) and determine the “natural” grain size of the scheelite to
establish if a gravity concentrate is feasible. This sample was analyzed with the SEM.
The sample preparation and the details of the results are discussed in the main body of the report, but

some of the points of interest are discussed in this summary.

For the first objective, the QEMSCAN results determined the following:
e Mineral Abundances

0 The sample consists mainly of various Ca-Silicate minerals such as vesuvianite/epidote
(13.8%), garnet (5.6%), actinolite/cummingtonite (5.8%), Fe-Ca-Amphibole (~15%) and
diopside (~2%). Moderate levels of Fe-Oxides (~18.5%), fluorite (~14%), biotite (~8%),
plagioclase (~8%), and minor calcite (1.5%), chlorite (~1.1%) and a high F chlorite
(~0.6%) were also detected. Pyrite was identified in trace levels (~0.5%), whereas other
sulphides are scarce (0.03%).

0 The trace phases of particular interest include scheelite (0.21%), Bi-Minerals (~0.1%)
including predominately Bi-Sulphides, but Native bismuth was also observed during the
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SEM investigation, cassiterite (0.07%) and the Sn-Fe Oxide (0.05%). Notably, these
minerals occur mainly in the -20 um size fraction.

e SEM Investigation and Elemental Deportment

A SEM-EDS analysis was also conducted to aid the QEMSCAN interpretation. Historical
studies have shown that fluorine can be a low level constituent in the various Ca-Silicate
phases but also in micas. This was confirmed during the SEM-EDS. Sn is also present
in trace amounts in various minerals. The historic data have shown that both garnet and
sphene could also contain low levels of Sn (up to 0.7 wt%). During the SEM
investigation, sphene was not analyzed but garnets, and, less commonly, vesuvianite
contained Sn.

The deportment of fluorine and Sn were calculated based on the QEMSCAN mineral
distribution and the SEM investigation. The data show that ~92% of the fluorine is
contained in the fluorite, while the remaining 8% is carried by the various Ca-silicates and
micas. Approximately 37% of the Sn is contained in the garnet (non-recoverable Sn).
Cassiterite and a Sn-Fe Oxide (or very fine grained cassiterite in Fe-Oxides) account for
48% and 15% of the Sn, respectively.

e Liberation/Association and Grain Size of

(0]

Fluorite: Approximately 50% of the fluorite occurs as liberated particles (both the Free
and Liberated categories combined), and increases from the +63 ym fraction to the -20
um fraction (~19% liberated to ~70%). “Midds”, “Sub-Midds” and “Locked” grains
represent 5%, 32% and 10%, respectively. The non-liberated fluorite mainly occurs as
ternary particles with Fe-Oxides and silicates (~23%), and as binary particles with Ca-
silicates (~9%) and complex particles (~6%). Fluorite in the “Midd”, “Sub-Midds” and
“Locked” classes are generally <30 um in size.

Cassiterite: It is very poorly liberated (~11% for both the “Free” and “Liberated”
categories). It most commonly occurs as ternary particles with Fe-Oxides and silicates
(~27%), complex particles (~27%), and binary particles with Ca-silicates (~15%).
Liberation increases moderately with decreasing size from ~nil in the +63 ym to ~30% in
the -20 ym size fraction). Based on the grain size data roughly 50% of the cassiterite is
<10 ym in size.

Bi-Minerals: They are poorly to moderately liberated (~39% of the combined “Free” and
“Liberated” classes). “Midds” represent ~6%, whereas “Sub-Midds” and “Locked” grains
represent 24% and 30%, respectively. Bi-Minerals are commonly associated with ternary
particles with Fe-Oxides and silicates (~14%) and complex particles (~30%). Liberation
increases moderately with decreasing size from ~10% in the +63 ym to ~60% in the -20
um size fraction. Based on the grain size data, approximately 90% of the Bi-Minerals are
<12 ym in size.

Scheelite: The scheelite is moderately liberated at 52%, while “Midds” account for ~6%
and “Sub-Midds” for ~26%, and “Locked™ for ~15%. Scheelite most commonly occurs as
complex (~17%) and as ternary particles with Fe-Oxides and silicates (~10%), and as
binary particles with fluorite. Liberation increases with decreasing size from ~16% in the
+63 pym to ~70% in the -20 ym size fraction. Based on the grain size data roughly 80% of
the scheelite is <30 ym.

SGS Minerals Services
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e Grade vs. Recovery
Overall, the maximum achievable grade vs. recovery at this grind target indicates that for;
e Fluorite — ~100% CaF, grade with ~37% recovery,
e Cassiterite — ~77% Sn grade with ~13% recovery,
¢ Bi-Mineral — ~81% Bi grade with ~21% recovery,
e Scheelite — ~80% WO; grade with ~34% recovery are theoretically achievable.
For the second objective, the SEM investigation did not find coarse particles of scheelite. The largest

particle found was ~80 um.
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Introduction

This report describes a test program using a combination of mineralogical techniques including the
QEMSCAN™ technology (Quantitative Evaluation of Materials by Scanning Electron Microscopy), X-Ray
Diffraction (XRD) and Scanning Electron Microscopy equipped with Energy Dispersive Detectors (SEM-
EDS) on one sample labelled PO268 Modd Comp. from the Moina F-Sn-W-Bi Skarn (Wrigglite) deposit
located in Tasmania Australia. This sample was submitted for analysis by Mr. Malcolm Crawford of Delta
Minerals Limited, consultant for TNT Mines Ltd. for the purpose of exploring the mineralogical
characteristics of this ore body for metallurgical beneficiation. Historical metallurgical testwork conducted
in the late 1970’s and early 1980’s by AMDEL (Australian Mineral and Development Laboratories) has
shown that extraction of the some of the elements, in particular the Sn, is difficult. Historical mineralogical
data with regards the fluorspar indicates that a very fine grind would be required to make a quality
concentrate (estimated target grind would be ~30 ym). Since then, new technologies with regards to the
processing have advanced. Thus, the question arises if new processes could be implemented into a
flowsheet to drastically change the economics of the property. This program was also conducted to
reaffirm some of the initial historical mineralogical data and to also evaluate the tungsten, bismuth and

sulphide minerals

This composite sample was received in four size fractions with an approximate Kgy of 63 um (+63um,
-63/+45 um, -45/+20 um, -20 ym) and as -10 mesh material. The QEMSCAN™ analysis was conducted
to quantify the mineral abundances by size fraction and determine the liberation/association
characteristics of the fluorspar, tin, tungsten and bismuth minerals, but also the related gangue minerals

that could be problematic (i.e., pyrite). XRD analysis was conducted to validate the QEMSCAN™ data.

An aliquot of the -10 mesh material was also submitted for an SEM investigation. The historic
mineralogical work indicated that a portion of the tungsten minerals were much coarser than the other
economic minerals of interest. Thus, examination of the -10 mesh was conducted to confirm if coarse
scheelite was present and determine its “natural”’ grain size. This would indicate if a gravity separation

technique could be implemented early in the process stream.

7 4
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Chris Gunning, H.B.Sc. Roch Marion
Senior Mineralogist — Advanced Mineralogy Facility Manager, Advanced Mineralogy Facility

Experimental work by:

QEMSCAN™ operation by: Nicole Morton, & Amie Brock

Report preparation by: Kareen Fleury-Frenette and Chris Gunning
Review by: Tassos Grammatikopoulos
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Testwork Summary

1. Sample Preparation & QEMSCAN Analysis Mode

The PO268 Modd Comp. was received as four size fractions (+63 ym, -63/+45 pym, -45/+20 ym, -20 pym)
but also, a -10 mesh sample was provided. Each size fraction was micro-rifled to generate
representative splits for polished section preparation, chemical analysis for Whole Rock Analysis, F, Bi,
Mo, Zn, Sn, W, S and CO;. Graphite impregnated polished epoxy grain mounts were prepared from each
size fraction. Each polished section was submitted for mineralogical analyses using the QEMSCAN™
Particle Map Analysis (PMA) and Specific Mineral Search (SMS) mode of measurement. The PMA
generates valuable mineral liberation and association data for all particles and collects the modal
abundance of each mineral phase, as well as provides overall mineral distribution. The SMS searches for
“bright phase” minerals. For Moina, the Sn minerals (cassiterite), W-minerals (scheelite), Bi-Minerals, and
sulphides such as pyrite and sphalerite were mapped to generate an ample statistical population of
particles for these lower grade mineral constituents. Similarly to the PMA, liberation and association data

can be provided with this mode of measurement.
The complete QEMSCAN™ data is presented in Appendix A.

The QEMSCAN™ calculated assay and the direct chemical assays from the WRA, F, Bi, Sn, W and S
assays were compared as a quality control for each of the size fractions, as presented in Figure 1 and in
Appendix A. The overall correlation coefficient is 0.98. The Chemical Certificate of Analysis (CofA) is

presented in Appendix B.
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Figure 1: QEMSCAN™ Calculated Assay vs. Chemical Assay for the PO268 Modd Comp.

2. X-Ray Diffraction (XRD) Analysis

Each of the size fractions were also subjected to an X-Ray Diffraction analysis which is summarized in
Table 1. The full XRD report including patterns and working conditions are presented in Appendix C.
Each fraction is mainly composed of magnetite and fluorite, and minor amounts of vesuvianite, pyroxene,
amphiboles, garnet, micas, feldspars and quartz. This analysis was used to help develop the

QEMSCAN™ SIP (Species Identification Program) and confirm the speciation of specific minerals.
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Table 1: Summary of the X-Ray Diffraction Analysis

Sample

Major

Moderate

Minor

Trace

(1) PO268 Modd Comp
+63 um

(2) PO268 Modd Comp -
63/+45 um

(3) PO268 Modd Comp -
45/20 um

(4) PO268 Modd Comp -
20 um

magnetite, fluorite

maghnetite, fluorite

magnetite, fluorite

magnetite, fluorite

vesuvanite, pyroxene,

plagioclase, amphibole,
potassium feldspar,
mica, garnet, quartz

vesuvanite, pyroxene,
plagioclase, amphibole,
mica, garnet, quartz

vesuvanite, pyroxene,
plagioclase, amphibole,
mica, garnet, quartz

vesuvanite, pyroxene,
plagioclase, amphibole,
mica, quartz

*chlorite, *kaolinite,
*epidote, *calcite

*chlorite, *epidote,
*potassium feldspar,
*calcite

*chlorite, *epidote,
*calcite

*chlorite, *kaolinite,
*epidote, *calcite,
*garnet

3. Discussion of Certain Mineral Phases and the Mineral List Generated with
IExplorer Software

Mineralogical results include:

e mineral abundances by size fraction;

e deportment of F and Sn

o liberation and association characteristics of fluorite, cassiterite, Bi-Mineral, scheelite, pyrite and

Fe-Oxides;

e grain size distribution by liberation class of the minerals mentioned above;

e cumulative grain size distribution; and

e determinative mineralogical parameters such and mineral release curves and mineralogical

limiting grade - recovery curves,

and are discussed separately. However, details from the Scanning Electron Microscope equipped with

energy dispersive spectrometer (SEM-EDS) for developing the minerals list for the size by size

characterization is discussed in this section.

A mineral list was developed with the QEMSCAN™

processing software iExplorer and theoretical chemistries of each mineral phase are also presented in

Table 2.
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Table 2: Mineral List Created with the iExplorer Software

Fluorite CaF,
Scheelite CaWo,
Bi-Minerals Bismuthin'ite - .?i 2S3
Native Bi
Cassiterite SnO,
Sn-Fe Oxide Variable Ratio of Sn and Fe with O,

Vesuvianite/Epidote

Ca 19Mg2Al4(SiO 4) 5(Si207)2(0OH) 4

Garnet

Andradite - CasFe,(SiO4) 3

Actinolite/Cummingtonite

Ca;(Mg,Fe) 5SigO2(OH),

Fe-Ca-Amphibole(LowAl&K)

(Ca,Na) 55 (Mg,Fe,Al) ;Si(Si,Al) ;0 ,,(OH) ,

Diopside/Salite

K(Mg.Fe) 5 (AlSi5 O 10)(OH) »

Biotite K(Mg,Fe) 3(AlSi30 19)(OH) »
Sericite/Muscovite KAI ,(AISi 30 4,)(OH) ,
Chlorite (Fe,(Mg,Mn) 5,Al)(Si3AI)O 4o (OH) g
Chlorite(F) (Fe,(Mg,Mn) 5,Al)(Si 3Al)O 10 (OH) ¢ with low concentrations of F
K-Feldspar KAISi ;04
Plagioclase (Na,Ca)(Si,Al) 4O g,
Quartz SiO,
Sphene CaTiSiO 5
Magnetite - Fe 30 4
Fe-Oxides Hematite - Fe,0 5

Goethite - aFeO?0OH

Clays (General Clay Compositions)

Cu-Clay

(AL,Mg) 5(Si4 O 10) 3(OH) 10*12H, O

Al-Clay/Mica

Al-Fe-Silicate

Fe 2(Al,Si) 4O 10(OH) 2Nao.3(H 20) 4

Calcite

CaCO,

Pyrite

FeS 2

Other Sulphides

Sphalerite - ZnS

It should be noted that the energy dispersive X-ray characteristics for magnetite, hematite and goethite
are nearly identical. Therefore, these minerals cannot be distinguished by QEMSCAN™ and only a total
Fe-Oxide abundance can be calculated. Distinction between vesuvianite and epidote is also very difficult
due to their similar chemistry and thus, they have been treated as one phase. However, from the XRD

analysis (discussed in section 2), vesuvianite is the predominant mineral among the two.

The initial reconciliation of QEMSCAN™ and chemical assays showed minor discrepancies with regards
to fluorine, and a significant difference for Sn. The QEMSCAN™ calculated Sn assay was significantly
lower than that of the chemical assay. Therefore, Sn in solid solution in certain minerals was suspected.
Using the paper from Economic Geology (Geology and Genesis of the F-Sn-W (be-Zn) Skarn
(Wrigglite) at Moina Tasmania) as reference, electron microprobe analysis were conducted on
numerous phases of the various Ca silicates, garnets, micas and other phases. Fluorine was consistently
detected as a low level constituent in the minerals mentioned above, but most notably in vesuvianite and
the various amphibole/pyroxene phases, which account for a minor proportion of the PO268 Modd
Comp. (discussed in more detail in Section 4.1). Sn can also occur in solid solution in garnet (reported

up to 0.70 wt%) and sphene.
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Further investigation with a Scanning Electron Microscope equipped with Energy Dispersive
Spectrometers (SEM-EDS) at SGS confirmed that fluorine ranges from nil to nearly 5% in a number of
Ca-Silicate phases. Sn was also detected in various silicates mainly in Garnet and Vesuvianite. Sn

ranges from nil to ~4% in these minerals.

It also should be noted that these EDS are normalized, standardless semi-quantitative analyses and

electron microprobe (EMPA) analyses are necessary to accurately determine the mineral chemistry.

Based on the EDS results and the EMPA data provided in the Economic Geology paper, an F content of
1% to 15% F has been applied to the following phases: Vesuvianite/Epidote,
Actinolite/Cummingtonite, Fe-Ca-Amphibole(LowAl&K), Diopside/Salite, Biotite,
Sericite/Muscovite and Chlorite. A high fluorine chlorite (~6% F - denoted as Chlorite(F in the
QEMSCAN mineral distributions) was also detected. A summary of the EDS analysis for the various Ca-
Silicates and vesuvianite are presented in Table 3 and Table 4. The Tabulated results are presented

Appendix D.

SEM-EDS investigation identified a number of silicate grains that contain Sn (mainly garnet and, less
commonly, vesuvianite).. Similarly to F, the range of Sn in these phases is from nil to ~4%. The average

Sn content of garnet is 0.7% as provided by the reference paper from Economic Geology.

These applied chemistries are important for calculating the Elemental Deportment (discussed in greater
detail in section 4.2).

Table 3: Summary of the SEM-EDS results for the Ca- Silicates Phases

Spectrum O F Al Si Ca Fe Mg Cl Mn Ti
Average  44.93 1.20 7.36 17.03 23.04 411 1.70 0.44 0.72 0.48
Stdev  1.33 1.79 0.79 0.40 0.39 1.12 0.41 0.07 0.10 0.10
Min 4173 0.00 5.59 16.57 22.39 277 0.87 0.37 0.58 0.39
Max 4656 4.36 8.91 18.32 23.91 7.27 2.55 0.59 0.91 0.62

Table 4: Summary of the EMPA results for the Vesuvianite in the XCELL Tails Samples

Spectrum @) F Al Si Ca Fe Mg Mn
Average  42.51 1.38 5.37 16.83 21.40 10.10 1.02 1.19
Stdev 1.27 213 2.64 0.86 0.88 4.91 0.42 0.58
Min  38.73 0.00 1.04 14.18 19.52 343 0.40 0.59
Max  45.23 5.00 9.29 18.53 22.37 17.25 1.54 3.14

The mineral list includes a phase described as a Sn-Fe Oxide. This generally occurs as very fine grained
(2 um to 5 pm) and it is likely cassiterite locked in Fe-Oxides. During the analysis, QEMSCAN™ detects
mixed spectra of Sn and Fe. However, visual observations show that this is not a true Sn-Fe oxide but
very fine grained cassiterite locked in the Fe-Oxides.

SGS Minerals Services



TNT Mines Ltd. (formerly Minemakers Ltd.) — Project 12547-001 Final Report 6

Figure 2 displays the QEMSCAN™ pseudo images and the very fine-grained nature of the Sn-Fe phase
as illustrated by the dark green color in the particle maps. The SEM-BSE image shows disseminated Sn-

Fe Oxide (bright phase) locked in Fe-Oxides (darker grey phase).

A ¥ LY

H 1.9pm
H Z20pm
[] Background i 1 180.0 pm
- Fluorite
[ scheelite

- Bi-Minerals

- Cassiterite

- Sn-Fe Oxide

- Vesuvianite/Epidote

- Garnet

- Actinolite/Cummingtonite
[l Fe-Cca-Amphibole (LowAI&K)
- Diopside/Salite

- Biotite

|:| Sericite/Muscovite

- Chlorite

M chiorite(F)

|:| K-Feldspar

- Plagioclase

|:| Quartz

- Clays

- Sphene

- Other Silicates

- Fe-Oxides

. 100pm ! Electron Image 1

Figure 2: QEMSCAN™ Pseudo Images and a SEM-BSE Image Displaying the Sn-Fe Oxide phase.

In the QEMSCN™ pseudo images, note the very fine grained nature (denoted by the dark green) of
generally <4 ym in size locked in the Fe-Oxide (darker brown phase). This is also displayed in the SEM-
BSE images where numerous “bright phases” that are very fine grained (commonly <5 ym) are locked in
the Fe-Oxide.
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4. Mineralogical Details on the PO268 Modd Comp.

4.1. Mineral Abundances

Table 5 and Figure 3 present the mineral distributions by size fraction and the combined head. The
sample consists mainly of various Ca-Silicate minerals including vesuvianite/epidote (13.8%), garnet
(5.6%), actinolite/cummingtonite (5.8%), Fe-Ca-Amphibole (~15%) and diopside (~2%). Moderate levels
of Fe-Oxides (~18.5%), fluorite (~14%), biotite (~8%), plagioclase (~8%) with minor levels of calcite
(1.5%), chlorite (~1.1%) and a high F chlorite (~0.6%) were also detected. Pyrite was also detected in
trace levels (0.48%), whereas other sulphides (0.03%) were negligible in comparison (this includes both
sphalerite and molybdenite).

By size fraction, there is an increase in fluorite content from 11% in the +63 ym to 15.3% in the -20 pym

size fraction.

The trace phases of particular interest include scheelite (0.21%), Bi-Minerals (which account for 0.09%
and include mainly Bi-Sulphides but also Native bismuth (also observed during the SEM investigation),
cassiterite (0.07%) and the Sn-Fe Oxide (0.05%). Notably, these phases occur mainly in the -20 pm
(Figure 4).
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Table 5: Mineral Distribution of the PO268 Modd Comp by Size Fraction

Survey Minemakers

Project 12547-001 / MI5031-OCT10

Sample P0O268 Modd Comp

Fraction Combined +63um -63/+45um -45/+20um -20um

Mass Size Distribution (%) 29.8 12.9 19.0 38.4

Particle Size 56 32 21 8

Sample Sample | Fraction | Sample | Fraction | Sample [ Fraction | Sample | Fraction
Mineral |(Fluorite 13.74 3.28 11.02 1.71 13.31 2.85 15.05 5.90 15.36

Mass (%) |Scheelite 0.21 0.04 0.12 0.03 0.23 0.03 0.15 0.12 0.30
Bi-Minerals 0.09 0.02 0.06 0.01 0.07 0.01 0.05 0.06 0.14
Cassiterite 0.07 0.02 0.05 0.01 0.05 0.00 0.02 0.04 0.10
Sn-Fe Oxide 0.05 0.02 0.05 0.01 0.07 0.01 0.05 0.01 0.03
Vesuvianite/Epidote 13.83 5.07 17.03 1.98 15.36 2.21 11.63 458 11.92
Garnet 5.64 2.30 7.73 0.78 6.02 1.10 5.78 147 3.82
Actinolite/ Cummingtonite 5.84 2.24 7.53 0.86 6.67 0.95 4.99 1.79 4.66
Fe-Ca-Amphibole(LowAl&K) 15.04 4.05 13.61 1.48 11.51 2.38 12.52 714 18.58
Diopside/Salite 1.99 0.59 1.97 0.28 216 0.50 2.62 0.63 1.64
Biotite 8.25 2.28 7.67 0.84 6.55 1.18 6.22 3.94 10.26
Sericite/Muscovite 1.72 0.34 1.14 0.14 112 0.33 1.73 0.91 2.37
Chlorite 1.10 0.15 0.50 0.08 0.61 0.15 0.78 0.72 1.87
Chlorite(F) 0.64 0.27 0.89 0.11 0.83 0.16 0.86 0.11 0.29
K-Feldspar 1.98 0.84 2.82 0.32 247 0.40 2.12 042 1.09
Plagioclase 7.09 2.59 8.69 0.95 740 1.29 6.82 2.26 5.88
Quartz 0.72 0.26 0.86 0.09 0.72 0.13 0.68 0.24 0.62
Clays 0.31 0.14 0.48 0.04 0.34 0.06 0.31 0.07 0.18
Sphene 0.13 0.04 0.14 0.02 0.13 0.03 0.14 0.04 0.12
Other Silicates 0.36 0.05 0.16 0.01 0.09 0.05 0.26 0.25 0.65
Fe-Oxides 18.56 4.51 15.14 2.84 22.05 4.67 24.64 6.54 17.02
Other_Oxides 0.02 0.01 0.03 0.00 0.03 0.00 0.02 0.00 0.01
Calcite 1.51 0.25 0.84 0.10 0.75 0.26 1.35 0.91 2.36
Ca-Fe Carb/Ox 049 0.26 0.88 0.09 0.71 0.10 0.52 0.04 0.10
Other Carbonates 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01
Pyrite 048 0.13 0.44 0.08 0.59 0.10 0.51 0.18 0.46
Other_Sulphides 0.03 0.01 0.03 0.00 0.02 0.01 0.03 0.01 0.03
Other 0.11 0.03 0.09 0.02 012 0.02 0.13 0.05 0.12
Total 100.00 29.76 100.0 12.87 100.0 18.97 100.0 38.41 100.0
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Figure 3: Graphic Presentation of the Mineral Abundances by Size Fraction
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Figure 4. Graphic Presentation of the Normalized Mineral Abundance of Scheelite, Bi-Minerals,
Cassiterite and the Sn-Fe Oxide) by Size Fraction
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4.2. Deportment

4.2.1. Fluorine Deportment

As mentioned in the SEM portion of this report (Section 3), fluorine can be contained in many of the Ca-
Silicate phases and range from nil to nearly 5%. Thus, the F distribution is calculated based on SEM
values and the QEMSCAN data (Figure 5). Approximately 92% of the F is contained in fluorite, but the
various silicates account for the balance. Essentially ~8% of the F grade should be considered non-
recoverable.

Elemental Deportment (Mass % F) PO268 Modd Comp
100.00 -
90.00 +
80.00 -
70.00 +
60.00 -
[y
g
" 50.00 -
]
I
=
40.00
30.00 4
20.00 4
10.00 A
0.00 - -
Combined +63um -63/+45um -45/+20um -20um
m Other 0.00 0.00 0.00 0.00 0.00
m Chlorite(F) 0.53 0.90 0.71 0.66 0.21
o Chlorite 0.15 0.08 0.09 0.10 0.23
O Sericite/Muscovite 0.36 0.29 0.24 0.33 0.44
B Biotite 1.25 1.41 1.03 0.87 1.40
m Diopside/Salite 0.08 0.10 0.09 0.10 0.06
m Fe-Ca-Amphibole(LowAl&K) 2.07 2.28 1.64 1.60 2.31
@ Actinolite/Cummingtonite 0.80 1.26 0.95 0.64 0.58
@ Vesuvianite/Epidote 2.67 3.99 3.06 2.08 2.07
@ Fluorite 92.09 89.69 92.19 93.61 92.70

Figure 5: Fluorine Deportment of the PO268 Modd Comp. by Size Fraction

SGS Minerals Services



TNT Mines Ltd. (formerly Minemakers Ltd.) — Project 12547-001 Final Report 12

4.2.2. Sn-Deportment

As discussed in the SEM-EDS portion of this report (Section 3), a variety of silicate minerals contain Sn
(mainly garnets, but also vesuvianite). Sn ranges in these phases from nil to ~4%, while a 0.7% Sn grade
has been applied to the garnet (as referred in Economic Geology). A mixed composition to the Sn-Fe
Oxides has also been applied, which has a 35% Sn grade. Based on applied chemistries and mineral
distributions, cassiterite accounts for ~50% of the overall Sn distribution where Sn-Fe Oxides for ~ 15%.

Approximately 35% of the Sn occurs in solid solution in the silicates and is considered non-recoverable.

Elemental Deportment (Mass % Sn) PO268 Modd Comp

100.00 -
90.00 -
80.00
70.00
60.00 —
50.00 -
40.00 —
30.00 -
20.00 +

Mass (% Sn)

10.00 —
0.00

Combined +63um -63/+45um | -45/+20um -20um
m Garnet 36.83 46.81 39.82 58.19 22.35
m Sn-Fe Oxide 14.85 15.89 22.06 23.10 9.57

m Cassiterite 48.32 37.30 38.12 18.72 68.08

Figure 6: Sn-Deportment of the PO268 Modd Comp.

4.3. Liberation and Association

For the purpose of these analyses, particle liberation is defined based on 2D particle area percent.
Particles are classified in the following groups (in descending order) based on mineral-of-interest (for
example fluorite) area percent: free (=100% area percent) and liberated (=295% area percent), middling
(<95% but >90% area percent) sub-middling (<90% but >20% area percent) and locked (<20% area
percent). The non-liberated grains have been classified according to association characteristics, where
binary association groups refer to particle area percent greater than or equal to 95% of the two minerals
or mineral groups (for example Fluorite and Fe-Oxides combined account for >95% area percent). The
complex groups refer to particles with ternary, quaternary and greater mineral associations including the

mineral of interest. The barren group refers to minerals that do not contain the mineral of interest within
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that group. For example, the particles that do not contain fluorite within this class and are thus not
included in the presented data. A more detailed summary of the terminology is presented in Appendix D.
It should be noted that the liberation categories were created for this program because the fluorspar
industry requires very low impurity grades within a concentrate. These liberation categories are flexible
and can be converted to less stringent requirements. For the purpose of benchmarking, the same
liberation categories were applied to the other presented mineral phases as well. This terminology for

liberation and association is also presented in Appendix F.

4.3.1. Liberation and Association Fluorite

Liberation and association graphs of fluorite are presented in Figure 7 and Figure 8, respectively.
Approximately 50% of the fluorite occurs as liberated particles (both the Free and Liberated categories
combined). Liberation steadily increases from the +63 um fraction to the -20 um fraction (~19% to ~70%).
“Midds”, “Sub-Midds” and “Locked” grains represent 5%, 32% and 10%, respectively. The non-liberated
fluorite mainly occurs as ternary particles with Fe-Oxides and silicates (~23%), as binary particles with

Ca-silicates (~9%) and complex particles (~6%).

Figure 9 displays the grain size distribution of each liberation class. The graph illustrates that most of the

fluorite in the “midd”, “sub-midds” and “locked” classes is generally <30 ym in size. An image grid,

displaying the liberation characteristic of these particles, is presented in Figure 10.
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Mass (% Fluorite)

Fluorite Liberation - PO268 Modd Comp

100
90
80 -
70 -
60 -
50 -
40
30
20 A
10
0
Combined +63um -63/+45um -45/+20um -20um
@ Barren 0.00 0.00 0.00 0.00 0.00
B Locked Fluorite 10.82 28.48 12.89 6.60 2.44
@ Sub-middling Fluorite 32.74 50.04 36.45 30.43 23.17
m Middling Fluorite 5.40 2.88 5.07 9.30 5.02
B Liberated Fluorite 7.98 7.53 8.24 14.43 5.03
@ Free Fluorite 43.05 11.07 37.35 39.24 64.34

Figure 7: Fluorite Liberation by Size Fraction for the PO268 Modd Comp.
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Fluorite Association - PO268 Modd Comp
100 -
90
80
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192}
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= 40]
30
20 -
10
0 4
Combined +63um -63/+45um -45/+20um -20um
| Fluorite Complex 6.36 11.15 6.37 6.44 3.66
| Tern Flu:Fe-Ox:Sil 23.61 57.07 31.11 17.01 6.03
W Tern Flu:Other Sulphides 0.02 0.00 0.00 0.00 0.05
B Fluorite:Other 0.08 0.08 0.03 0.23 0.01
® Fluorite:Pyrite 0.02 0.01 0.00 0.03 0.04
W Fluorite:Other_Carb 0.17 0.21 0.18 0.25 0.11
O Fluorite:Calcite 6.51 0.85 0.33 8.91 10.30
O Fluorite:Fe-Oxides 1.15 1.21 2.50 1.02 0.78
@ Fluorite:OtherSilicates 1.87 1.62 2.65 2.06 1.68
@ Fluorite:Ca-Silicates 8.95 9.02 11.12 10.14 7.71
@ Fluorite:Cassiterite 0.05 0.03 0.00 0.06 0.07
@ Fluorite:Bi-Minerals 0.01 0.00 0.00 0.00 0.02
O Fluorite:Scheelite 0.16 0.14 0.10 0.18 0.17
m Liberated Fluorite 7.98 7.53 8.24 14.43 5.03
@ Free Fluorite 43.05 11.07 37.35 39.24 64.34
@ Barren 0.00 0.00 0.00 0.00 0.00

Figure 8: Fluorite Association by Size Fraction for the PO268 Modd Comp.
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Figure 9: Fluorite Liberation Profile by Grain Size in the PO268 Modd Comp.
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Figure 10: Image Grid of the Fluorite Liberation and an Enlarged View of the +20 um Size Fraction
Sub-Middling Class for the PO268 Modd Comp.
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4.3.2. Liberation and Association Cassiterite

Cassiterite liberation and association data (which also includes the Sn-Fe Oxide phase) are presented in
Figure 11 and Figure 12, respectively. Casstierite is very poorly liberated (~17.5% for both the “Free” and
“Liberated” categories). It most commonly occurs as ternary particles with Fe-Oxides and silicates
(~27%), complex particles (~27%) and binary particles with Ca-silicates (~15%). Liberation increases
moderately with decreasing size from ~7% in the +63 ym to ~30% in the -20 ym size fraction. Based on
the grain size data (Figure 13), roughly 50% of the cassiterite grains is <10 pm in size. An image grid

displaying the liberation characteristic of these particles is presented in Figure 14.

Cassiterite Liberation - PO268 Modd Comp
100
90
80
) 70
@
= 60
[%)]
@
O 50 -
X
= 40
(%]
3
s 30
N
0] - -
0
Combined +63um -63/+45um -45/+20um -20um
O Barren 0.00 0.00 0.00 0.00 0.00
MW Locked Cass 44.71 70.04 58.37 46.43 23.25
0O Sub-middling Cass 33.96 22.55 30.92 36.42 40.59
| Middling Cass 3.78 0.00 0.00 4.29 7.29
B Liberated Cass 6.44 7.41 8.85 1.95 7.31
O Free Cass 11.11 0.00 1.86 10.91 21.56

Figure 11: Liberation of Cassiterite by Size Fraction for the PO268 Modd Comp.
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Cassiterite Association - PO268 Modd Comp
100 -
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g
s 40 +— —
30 — =
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0
Combined +63um -63/+45um -45/+20um -20um
m Cass Complex 26.51 63.51 28.46 21.55 6.64
| Tern Cass:Fe-Ox:Sil 27.40 23.45 48.65 38.17 15.14
| Cass:Other Sulphides 0.05 0.00 0.00 0.22 0.00
m Cass:Other 0.00 0.00 0.00 0.00 0.00
m Cass:Pyrite 0.00 0.00 0.00 0.00 0.00
m Cass:Other_Carb 0.00 0.00 0.00 0.00 0.00
O Cass:Calcite 0.00 0.00 0.00 0.00 0.00
0O Cass:Fe-Oxides 10.17 4.62 10.01 14.87 10.95
@ Cass:OtherSilicates 0.05 0.09 0.07 0.08 0.00
o Cass:Ca-Silicates 15.30 0.90 1.80 8.38 33.06
@ Cass:Fluorite 2.92 0.01 0.30 3.60 5.34
@ Cass:Bi-Minerals 0.05 0.00 0.00 0.22 0.00
O Cass:Scheelite 0.01 0.02 0.00 0.04 0.00
B Liberated Cass 6.44 7.41 8.85 1.95 7.31
o Free Cass 11.11 0.00 1.86 10.91 21.56
o Barren 0.00 0.00 0.00 0.00 0.00

Figure 12: Association of Cassiterite by Size Fraction of the PO268 Modd Comp.
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Figure 13: Liberation Profile by Size Class of the Cassiterite in the PO268 Modd Comp.

SGS Minerals Services




TNT Mines Ltd. (formerly Minemakers Ltd.) — Project 12547-001 Final Report 21

Product:Fraction

PO268 Modd Comp: +. P0268 Modd Comp:-— P0268 Modd Comp: - P0O2638 Modd Comp:
N T R R T T T R T P e I P
“1"“'03139"-] An-"“;-qo-c LN E_RREE L LN R
LY ¥ TIL T ol IR EF P PP
Barren R T | :---"3.5.--..“.-. LA R AR R Y R g
RELLLIE Y T AL A A AhAobb A LINN IO AP
aq‘l"j.'q‘i-’ L LA N L Ny L R o AL AR AT L A L L T P AL R AP T RRL ']
AL S 11 1L B L ARttt e duh Sl RIS AE  )
Locked CEISS . . - FHERFTLE T g ANE T AEFIALEFEAF FuEE TS sasipag g eaiaaim e
2 LA LY ¥ ek bl ANV IPUF O R B R Efi |FORECAITASTRTRRANY | ey wr gty
N ISR E LY Lt R L L ST A f't'_f\_\fr_q_t_'y_* T | g
o
- L BEEN ..“_“ Srrsnigwevrgoarnrgas | goomaneferi e ei e | e g s
- & PR SRR SR N R S Il IR
- " ’
-g Sub-middling Cass| L5 hiae
@ [IBackground
g -Fluorite
= srea [ scheelite
Q Bi-Mineral
£  Middling Cass Bl 5:-vinerals
a—, - Cassiterite
E [ ca-silicates
g [ other silicates
A* 2 - Y - ;
Q -Fe—OX|des
Liberated Cass [ other_oxides
-Calcite
- Other Carbonates
. " R e aaee e i -Pyrite
[ ] Other_Sulphides
Free Cass [l other

‘ H 2.4 pm
H 20pm

N 12

Figure 14: Image Grid of the Cassiterite Liberation

The enlarged view is from the +20 ym size fraction showing the Locked Class for the PO268 Modd

Comp. Note the very fine grained nature (<4 ym) of cassiterite in the Fe-Oxides.
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4.3.3. Liberation and Association of Bi-Minerals

Bi-Mineral liberation and association data are presented in Figure 15 and Figure 16, respectively, and
display that they are poorly to moderately liberated (~39% of the combined “Free” and “Liberated”
classes). “Midds” account for ~6%, “Sub-Midds” for 24% and “Locked” grains for 30%. Bi-Minerals
commonly form ternary particles with Fe-Oxides and silicates (~14%) and complex particles (~30%).
Liberation increases moderately with decreasing size from 10% in the +63 um to ~60% in the -20 pym size
fraction. Based on the grain size data (Figure 17), roughly 90% of the Bi-Minerals are <12 ym in size. An

image grid displaying the liberation characteristic of these particles is presented in Figure 17.
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Figure 15: Liberation of Bi-Minerals by Size Fraction of the PO268 Modd Comp.
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Bi-Minerals Association - PO268 Modd Comp
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Figure 16: Association of Bi-Minerals by Size fraction in the PO268 Modd Comp.
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Figure 17: Liberation Profile by Size Class of the Bi-Minerals in the PO268 Modd Comp.
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Figure 18: Image Grid of the Bi-Mineral Liberation

The enlarged view is from the +20 uym size fraction Locked Class for the PO268 Modd Comp. Note the
very fine grained nature (<6 um) of the Bi-Minerals in the Ca-Silicates.
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4.3.4. Scheelite Libration and Association

Scheelite liberation and association are presented in Figure 19 and Figure 20, respectively. The scheelite
is moderately liberated at 52%, while “Midds” account for ~6% and “Sub-Midds” for ~26%, and “Locked”
for ~15%. Scheelite is most commonly present as complex particles (~17%), as ternary particles with Fe-
Oxides and silicates (~10%), and as binary grains with fluorite (~8%). Liberation increases with
decreasing size from ~16% in the +63 uym to ~70% in the -20 ym size fraction. Based on the grain size
data (Figure 21), roughly 80% of the scheelite is <30 um in size. An image grid displaying the liberation

characteristic of these particles is presented in Figure 21.
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Figure 19: Liberation of Scheelite by Size Fraction for the PO268 Modd Comp.
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Scheelite Association - PO268 Modd Comp
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@ Scheelite:Pyrite 0.00 0.00 0.00 0.00 0.00
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@ Scheelite:Fluorite 8.24 9.77 6.05 11.78 5.30
B Liberated Scheelite 17.39 13.34 32.68 23.73 5.74
O Free Scheelite 34.95 3.45 16.18 30.00 65.51
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Figure 20: Association of Scheelite by Size Fraction of the PO268 Modd Comp.
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Figure 21: Liberation Profile by Size Class of the Scheelite in the PO268 Modd Comp.
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Figure 22: Image Grid of the Scheelite Liberation
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The enlarged view is from the +20 ym size fraction Sub-Middling Class in the PO268 Modd Comp. Note
that most of the scheelite particles have fluorite attachments.
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4.3.5. Pyrite Libration and Association

Pyrite liberation and association data are presented in Figure 23 and Figure 24, respectively. Pyrite is
moderately liberated at 50%, while “Midds” account for ~10% and “Sub-Midds” for ~29% and “Locked”
grains for 11%. Pyrite is commonly present as complex particles (~17%), ternary particles with Fe-Oxides

and silicates (~10%), and as binary grains with other silicates (12%), and, less generally, with fluorite

(1%).
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Figure 23: Liberation of Pyrite by Size Fraction for the PO268 Modd Comp.
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Pyrite Association - PO268 Modd Comp
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Figure 24: Association of Pyrite by Size Fraction of the PO268 Modd Comp.
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4.3.6. Fe-Oxides Libration and Association

Fe-Oxides liberation and association data are presented in Figure 25 and Figure 26, respectively. Fe-
Oxides are moderately liberated at 43%, while “Midds” account for ~8% and “Sub-Midds” for ~42% and
“Locked” grains for 7%. Fe-Oxides are commonly present as ternary particles with Fe-Oxides and
silicates (~28.5%), binary particles with Ca-Silicates (~16%), complex particles (~8%), and as binary
grains with other silicates (6%), and less typically, with fluorite (1.4%).
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Figure 25: Liberation of Fe-Oxides by Size Fraction for the PO268 Modd Comp.

SGS Minerals Services



TNT Mines Ltd. (formerly Minemakers Ltd.) — Project 12547-001 Final Report

Fe-Oxides Association - PO268 Modd Comp
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Figure 26: Association of Fe-Oxides by Size Fraction of the PO268 Modd Comp.
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4.4, Cumulative Grain Size Distribution

The cumulative grain size distribution for this sample is presented in Figure 27. The graph displays that
the cassiterite and the Bi-Minerals are certainly much finer than the other presented minerals. The

diameter at ~50% for each is:

e ~7 um for the cassiterite and Bi-Minerals;
e ~15 um for fluorite, pyrite, Fe-Oxides and Ca-Silicates; and

o ~25 um for the average particle size.
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Figure 27: Cumulative Grain Size Distribution for the PO268 Modd Comp

5. Mineral Release

Mineral release curves are presented in Figure 28 and are used to predict the amount of liberated mineral
of interest at varying size distributions. This can be an indicator of optimum grind targets for metallurgical
processes in order to achieve the most liberation for the least amount of grind energy. The variation

between value and gangue mineral release curves may sometimes be used to enhance separation.

Essentially, the graph illustrates that liberation is increasing with decreasing particle size for the desired
minerals with a 40% to 50% increase from the coarsest size to the finest particle size for fluorite, pyrite,
Fe-Oxides, scheelite and Fe-Oxides. Most notably is the poor liberation of the cassiterite as it increases
by 20% from ~60 um to ~10 ym.
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Figure 28: Mineral Release Curves of the PO268 Modd Comp

6. Mineralogically Limiting Grade Recovery Curves

Figure 29 through Figure 32 illustrate the mineralogically limiting grade-recovery curves by size fraction

for fluorite, cassiterite, Bi-Minerals and scheelite, respectively. This analysis provides an indication of the

maximum achievable grades by recovery based on individual particle liberation and grade. These results,

of course, do not reflect gangue activation and entrainment or other factors that could be seen in the

actual metallurgical process.

The grade and recovery are expected to be higher in the fine than the

coarse fraction for each listed mineral. Overall, the maximum achievable grade vs. recovery at this grind

target, representing the whole sample, indicates that;

Fluorite — ~100% CaF, grade with ~37% recovery,

Cassiterite — ~77% Sn grade with ~13% recovery,

Bi-Mineral — ~81% Bi grade with ~21% recovery,

Scheelite — ~80% WO; grade with ~34% recovery are theoretically achievable.
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Figure 29: Grade - Recovery of CaF, for the PO268 Modd Comp
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Figure 30: Grade - Recovery of Cassiterite for the PO268 Modd Comp
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Figure 31: Grade - Recovery of Bi-Minerals for the PO268 Modd Comp

Scheelite Recovery
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Figure 32: Grade - Recovery of Scheelite for the PO268 Modd Comp
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7. Mineralogical Analysis of the -10 Mesh Materials for Coarse Scheelite

The other objective of this program was to determine if coarse scheelite is present within the sample. To
complete this, an aliquot of the -10 mesh material was prepared, split and four polished sections were
prepared. The SEM was used to scan each polished section for scheelite where roughly 400 scheelite
grains were analyzed and measured. Each analysis and the complete results are presented in Appendix
E. Overall, the “natural”’ grain size of scheelite is fine and grains greater than 100 ym in size were not
observed. The grain size distributions were categorized in 5 ym intervals and the area of each class was
calculated and illustrated in Figure 33. It should be noted, that with this analysis, very fine scheelite

<3 um, but does display that coarse scheelite is not abundant within this composite sample.
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Figure 33: Grade — Grain Size Distribution for Scheelite in the PO268 Modd Comp -10 Mesh
Material
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Conclusions and Recommendations

The two main objective of this study were to:

1. characterize the sample by size fraction using the QEMSCAN™,

2. analyze coarse material (-10 mesh) and determine the “natural” grain size of scheelite to

determine if a gravity concentrate is feasible. This sample was analyzed with the SEM.

For the first objective, the QEMSCAN™ results showed that for:

e Mineral Abundances

(0]

The sample consists mainly of various Ca-Silicate minerals such as vesuvianite/epidote
(13.8%), garnet (5.6%), actinolite/cummingtonite (5.8%), Fe-Ca-Amphibole (~15%) and
diopside (~2%). Moderate levels of Fe-Oxides (~18.5%), fluorite (~14%), biotite (~8%),
plagioclase (~8%) and minor levels of calcite (1.5%), chlorite (~1.1%) were also detected.
A high F chlorite (~0.6%) was also observed. Pyrite was also detected in trace levels
(0.48%), while other sulphides are rare (0.03%).

The trace phases of particular interest include scheelite (0.21%), Bi-Minerals (0.09%)
including Bi-Sulphides and Native bismuth, cassiterite (0.07%) and a Sn-Fe Oxide
(0.05%). The highest grade of these minerals is recorded in the -20 ym size fraction.

e SEM Investigation and Elemental Deportment

An SEM-EDS and QEMSCAN data are in agreement with historical studies and show
that F and Sn are present in trace to minor amounts in various calc-silicate phases.

Approximately ~92% of F is contained by fluorite, while the remaining 8% is carried by
the various Ca-silicates and micas. About 35% Sn is accounted by garnet and is
considered non-recoverable. Cassiterite and Sn-Fe Oxide (or very fine grained cassiterite
in Fe-Oxides) account for 48% and 15% of the Sn, respectively.

e Liberation/Association and Grain Size of

(0]

Fluorite: Approximately 50% of the fluorite occurs as liberated particles (both the Free
and Liberated), and increases from from 19% in the +63 ym to 70% in the -20 ym size
fraction. “Midds”, “Sub-Midds” and “Locked” grains represent 5%, 32% and 10%,
respectively. The non-liberated fluorite mainly occurs as ternary particles with Fe-Oxides
and silicates (~23%), as binary particles with Ca-silicates (~9%), and complex particles
(~6%). Fluorite in the “midd”, “sub-midds” and locked classes is generally <30 pym in
size.

Cassitertie: It is poorly liberated (~11%) and most commonly occurs as ternary particles
with Fe-Oxides and silicates (~27%), complex particles (~27%) and binary particles with
Ca-silicates (~15%). Liberation increases moderately with decreasing size from ~nil in
the +63 um to ~30% in the -20 um size fraction. About 50% of the cassiterite is <10 um
in size.

Bi-Minerals: They are poorly to moderately liberated at ~39%. “Midds” account for
~6%, “Sub-Midds” for 24% and “Locked” grains for 30%. Bi-Minerals are commonly
present as ternary particles with Fe-Oxides and silicates (~14%), and complex particles
(~30%). Liberation increases moderately with decreasing size from ~10% in the +63 ym
to ~60% in the -20 ym size fraction. About 90% of the Bi-Minerals are <12 ym in size.
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0 Scheelite: The scheelite is moderately liberated at 52%, while “Midds” account for ~6%
and “Sub-Midds” for ~26%, and “Locked” for ~15%. Scheelite occurs commonly as
complex particles (~17%), ternary particles with Fe-Oxides and silicates (~10%), and as
binary grains with fluorite. Liberation increases with decreasing size from ~16% in the
+63 um to ~70% in the -20 ym size fraction. Roughly 80% of the scheelite is <30 pm in
size.

e Grade vs. Recovery

Overall, the maximum achievable grade vs. recovery at this grind target indicates that;

e Fluorite — ~100% CaF, grade with ~37% recovery,
o Cassiterite — ~77% Sn grade with ~13% recovery,
e Bi-Mineral — ~81% Bi grade with ~21% recovery,

e Scheelite — ~80% WO; grade with ~34% recovery are theoretically achievable.
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Assay Reconciliation

Chemical Assay (%)

100

Assay Reconciliation

y = 0.9701x + 0.0895
R*=0.98

QEMSCAN Assay (%)

100

Na

Mg

Al

Si

Ca

Fe

Sn

Bi

P0O268 Modd Comp
Combined +63um -63/+45um | -45/+20um -20um
F (QEMSCAN) 7.26 5.97 7.02 7.82 8.06
F (Chemical) 7.92 6.19 6.74 7.99 9.61
Na (QEMSCAN) 0.59 0.72 0.61 0.57 0.49
Na (Chemical) 0.60 0.74 0.62 0.52 0.53
Mg (QEMSCAN) 2.84 3.03 2.70 2.36 2.97
Mg (Chemical) 1.87 1.77 1.62 1.57 2.18
Al (QEMSCAN) 3.99 4.34 3.82 3.61 3.98
Al (Chemical) 491 5.45 4.90 4.48 4.70
Si (QEMSCAN) 13.78 15.50 13.51 12.38 13.22
Si (Chemical) 12.31 13.65 12.57 11.59 11.55
P (QEMSCAN) 0.01 0.01 0.02 0.02 0.01
P (Chemical) 0.03 0.04 0.03 0.01 0.03
S (QEMSCAN) 0.29 0.26 0.34 0.30 0.29
S (Chemical) 0.20 0.28 0.22 0.18 0.15
K (QEMSCAN) 1.29 1.32 1.15 1.11 1.41
K (Chemical) 1.56 1.65 1.40 1.28 1.69
Ca (QEMSCAN) 16.23 15.52 15.40 15.94 17.21
Ca (Chemical) 16.67 15.79 16.08 16.87 17.44
Fe (QEMSCAN) 19.00 16.52 20.72 22.82 18.45
Fe (Chemical) 18.42 17.49 19.86 20.91 17.42
Sn (QEMSCAN) 0.11 0.12 0.11 0.07 0.12
Sn (Chemical) 0.16 0.18 0.17 0.17 0.13
Bi (QEMSCAN) 0.08 0.05 0.06 0.04 0.12
Bi (Chemical) 0.05 0.04 0.04 0.04 0.06
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Modals

Survey Minemakers
Project 12547-001 / MI5031-OCT10
Sample P0O268 Modd Comp
Fraction Combined +63um -63/+45um -45/+20um -20um
Mass Size Distribution (%) 29.8 12.9 19.0 38.4
Particle Size 56 32 21 8
Sample Sample | Fraction | Sample [ Fraction | Sample | Fraction [ Sample | Fraction
Mineral |[Fluorite 13.7 33 11.0 1.7 13.3 29 15.0 5.9 15.4
Mass (%) |Scheelite 0.2 0.0 0.1 0.0 0.2 0.0 0.1 0.1 0.3
Bi-Minerals 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.1
Cassiterite 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.1
Sn-Fe Oxide 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0
Vesuvianite/Epidote 13.8 51 17.0 2.0 15.4 2.2 11.6 4.6 11.9
Garnet 5.6 2.3 7.7 0.8 6.0 11 5.8 15 3.8
Actinolite/Cummingtonite 5.8 2.2 7.5 0.9 6.7 0.9 5.0 18 4.7
Fe-Ca-Amphibole(LowAlI&K) 15.0 4.1 13.6 15 115 24 125 7.1 18.6
Diopside/Salite 2.0 0.6 2.0 0.3 22 0.5 26 0.6 1.6
Biotite 8.2 23 7.7 0.8 6.5 1.2 6.2 3.9 10.3
Sericite/Muscovite 17 0.3 11 0.1 11 0.3 1.7 0.9 24
Chlorite 11 0.1 0.5 0.1 0.6 0.1 0.8 0.7 1.9
Chlorite(F) 0.6 0.3 0.9 0.1 0.8 0.2 0.9 0.1 0.3
K-Feldspar 2.0 0.8 2.8 0.3 25 0.4 2.1 0.4 11
Plagioclase 71 2.6 8.7 1.0 7.4 13 6.8 23 59
Quartz 0.7 0.3 0.9 0.1 0.7 0.1 0.7 0.2 0.6
Clays 0.3 0.1 0.5 0.0 0.3 0.1 0.3 0.1 0.2
Sphene 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1
Other Silicates 0.4 0.0 0.2 0.0 0.1 0.0 0.3 0.2 0.6
Fe-Oxides 18.6 4.5 15.1 2.8 221 4.7 246 6.5 17.0
Other_Oxides 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Calcite 15 0.3 0.8 0.1 0.8 0.3 1.4 0.9 2.4
Ca-Fe Carb/Ox 0.5 0.3 0.9 0.1 0.7 0.1 0.5 0.0 0.1
Other Carbonates 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pyrite 0.5 0.1 0.4 0.1 0.6 0.1 0.5 0.2 0.5
Other_Sulphides 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Other 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1
Total 100.0 29.8 100.0 12.9 100.0 19.0 100.0 38.4 100.0
Mean  |Fluorite 20 20 17 8
Grain Size|Scheelite 18 19 17 7
by Bi-Minerals 9 11 7 6
Frequency|Cassiterite 17 11 7 5
(um)  |Sn-Fe Oxide 6 6 4 4
Vesuvianite/Epidote 10 10 6 4
Garnet 14 13 8 5
Actinolite/Cummingtonite 8 8 5 4
Fe-Ca-Amphibole(LowAlI&K) 10 9 6 5
Diopside/Salite 15 15 12 7
Biotite 16 14 9 6
Sericite/Muscovite 8 7 5 5
Chlorite 7 7 5 4
Chlorite(F) 11 10 7 5
K-Feldspar 21 17 10 5
Plagioclase 11 10 7 5
Quartz 14 14 10 7
Clays 6 6 3 3
Sphene 10 10 7 5
Other Silicates 8 8 5 5
Fe-Oxides 21 21 17 10
Other_Oxides 6 6 3 5
Calcite 16 17 11 7
Ca-Fe Carb/Ox 8 8 5 6
Other Carbonates 16 10 7 5
Pyrite 24 19 15 6
Other_Sulphides 10 7 5 5
Other 9 12 9 6
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Modal Chart

Mineral Abundance (wt.%)

100

90

80

70

60

50

40

30

20

10 A

Combined

+63um

Modals - PO268 Modd Comp

-63/+45um -45/+20um
Samples

-20um

H Other

B Other_Sulphides
H Pyrite

B Other Carbonates
H Ca-Fe Carb/Ox

O Calcite

B Other_Oxides

O Fe-Oxides

HE Other Silicates

H Sphene

OClays

OQuartz
OPlagioclase
OK-Feldspar

M Chlorite(F)

O Chlorite

O Sericite/Muscovite
M Biotite

Hl Diopside/Salite

B Fe-Ca-Amphibole(LowAlI&K)
B Actinolite/Cummingtonite

B Garnet

O Vesuvianite/Epidote
H Sn-Fe Oxide

O Cassiterite

H Bi-Minerals

O Scheelite

O Fluorite
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Modals - PO268 Modd Comp

0.60
0.50
S 0.40
E O Scheelite
§ EBi-Minerals
g 0.30 O Cassiterite
2 B Sn-Fe Oxide
< H Pyrite
g E Other_Sulphides
.é

0.20

0.10

0.00

Combined +63 pm +45 pm +20 pm -20 ym

Samples
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E Deportment

Mass (F)

Elemental Deportment (Mass F) PO268 Modd Comp

Combined -63/+45um -45/+20um
W Other 0.0 0.0 0.0 0.0 0.0
| Chlorite(F) 0.0 0.0 0.0 0.0 0.0
O Chlorite 0.0 0.0 0.0 0.0 0.0
O Sericite/Muscovite 0.0 0.0 0.0 0.0 0.0
| Biotite 0.1 0.0 0.0 0.0 0.0
W Diopside/Salite 0.0 0.0 0.0 0.0 0.0
B Fe-Ca-Amphibole(LowAI&K) 0.2 0.0 0.0 0.0 0.1
B Actinolite/Cummingtonite 0.1 0.0 0.0 0.0 0.0
@ Vesuvianite/Epidote 0.2 0.1 0.0 0.0 0.1
@ Fluorite 6.7 1.6 0.8 1.4 2.9

Mass (% F)

Elemental Deportment (Mass % F) PO268 Modd Comp

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0 :
Combined -63/+45um -45/+20um

W Other 0.0 0.0 0.0 0.0 0.0
B Chlorite(F) 05 0.9 0.7 0.7 0.2
O Chlorite 0.2 0.1 0.1 0.1 0.2
O Sericite/Muscovite 0.4 0.3 0.2 0.3 0.4
M Biotite 12 1.4 1.0 0.9 14
W Diopside/Salite 0.1 0.1 0.1 0.1 0.1
B Fe-Ca-Amphibole(LowAI&K) 21 23 16 1.6 23
M Actinolite/Cummingtonite 0.8 1.3 0.9 0.6 0.6
B Vesuvianite/Epidote 27 2.0 31 21 21
|2 Fuorite 921 89.7 922 93.6 9.7
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Sn Deportment

Mass (Sn)

Elemental Deportment (Mass Sn) PO268 Modd Comp

0.10 4
0.08 1
0.06 1
0.04 4
0.02 4
oo | = -
Combined +63um -63/+45um -45/+20um -20um
B Garnet 0.04 0.02 0.01 0.01 0.01
B Sn-Fe Oxide 0.02 0.01 0.00 0.00 0.00
‘DCassiterite 0.05 0.01 0.01 0.00 0.03

Mass (% Sn)

100.0 +
90.0
80.0
70.0
60.0
50.0 1
40.0
30.0
20.0 -
10.0

0.0

Elemental Deportment (Mass % Sn) PO268 Modd Comp

Combined

+63um

-63/+45um

-45/+20um

-20um

W Garnet
E Sn-Fe Oxide

36.8
14.9

46.8
15.9

39.8
22.1

58.2
23.1

22.3
9.6

‘El Cassiterite

48.3

37.3

38.1

18.7

68.1
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Fe Deportment

Elemental Deportment (Mass Fe) PO268 Modd Comp Elemental Deportment (Mass % Fe) PO268 Modd Comp
100.0
18.0
90.0
16.0
80.0
14.0
70.0
12.0 60.0
T
w
< S
w 10.0 "; 50.0
P
@ 8
s =
8.0 40.0
30.0
6.0
20.0
4.0
10.0
2.0
0.0 -
Combined +63um -63/+45um | -45/+20um -20um
00 Combined +63um -63/+45um -45/+20um -20um W Other . 00 0.0 0.0 0.0 0.0
B Other 0.0 0.0 0.0 0.0 0.0 =] Othgr_Squhldes 0.1 0.1 0.0 0.1 0.0
B Other_Sulphides 0.0 0.0 0.0 0.0 0.0 W Pyrite 12 12 13 1.0 1.2
W Pyrite 0.2 0.1 0.0 0.0 0.1 W Ca-Fe Carb/Ox 0.4 0.9 0.6 0.4 0.1
M Ca-Fe Carb/Ox 0.1 0.0 0.0 0.0 0.0 W Other_Oxides 0.1 0.1 0.1 0.0 0.0
W Other_Oxides 0.0 0.0 0.0 0.0 0.0 O Fe-Oxides 70.7 66.3 77.0 78.1 66.8
[CFe-Oxides 134 33 21 34 47 B Other Silicates 0.0 0.0 0.0 0.0 0.0
B Other Silicates 0.0 0.0 0.0 0.0 0.0 mClays 0.0 0.0 0.0 0.0 0.0
D Clays 0.0 0.0 0.0 0.0 0.0 DQuartz 0.0 0.0 0.0 0.0 0.0
:g:la"f o g'g g‘g gg g'g g‘g B Chiorite(F) 05 07 06 05 02
orite .. . . .| .
i 1. . . X R
O Chlorite 0.2 0.0 0.0 0.0 01 -C,hk_’"te 2 g g 5 05 06 18
mBiotite 05 01 01 01 03 B Biotite ) : 0 20 18 3.6
B Fe-Ca-Amphibole(LowAI&K) 23 05 0.2 04 12 B Fe-Ca-Amphibole(LowAl&K) 12.0 10.8 7.1 8.6 16.9
| Actinolite/Cummingtonite 0.6 02 0.1 0.1 02 B Actinolite/Cummingtonite 3.0 4.5 3.2 2.2 25
W Garnet 1.2 05 0.2 0.2 03 W Garnet 6.5 10.3 6.4 5.6 4.6
@ Vesuvianite/Epidote 0.3 0.1 0.0 0.0 0.2 @ Vesuvianite/Epidote 16 1.4 11 1.0 2.3
B Sn-Fe Oxide 0.0 0.0 0.0 0.0 0.0 [l Sn-Fe Oxide 0.1 0.1 0.1 0.1 0.1
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Fluorite Liberation

Fluorite Liberation - PO268 Modd Comp

Fluorite Liberation - PO268 Modd Comp

100
90
80
70
B
= 60 4
(=]
=2
'S
g 50
a 404
=
30
20
10 1
0
Combined +63um -63/+45um -45/+20um -20um
M Locked Fluorite 108 285 12.9 6.6 2.4
B Sub-middling Fluorite 32.7 50.0 36.4 30.4 232
B Middling Fluorite 5.4 2.9 5.1 9.3 5.0
W Liberated Fluorite 8.0 7.5 82 14.4 5.0
[ Free Fluorite 431 11.1 37.3 39.2 64.3
Normalized Mass of Fluorite Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um | -45/+20um -20um
Free Fluorite 43.1 111 37.3 39.2 64.3
Liberated Fluorite 8.0 75 8.2 144 5.0
Middling Fluorite 5.4 2.9 51 9.3 5.0
Sub-middling Fluorite 32.7 50.0 36.4 30.4 23.2
Locked Fluorite 10.8 28.5 12.9 6.6 24
Barren 0.0 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0

12.00
10.00
B
5 8.00
3
[
@ 6.00
Q
=
4.00
2.00
0.00 .
Combined +63um -63/+45um -45/+20um -20um
M Locked Fluorite 1.49 0.93 0.22 0.19 0.14
@ Sub-middling Fluorite 4.50 1.64 0.62 0.87 1.37
B Middling Fluorite 0.74 0.09 0.09 0.27 0.30
M Liberated Fluorite 1.10 0.25 0.14 0.41 0.30
B Free Fluorite 5.92 0.36 0.64 112 3.80
Absolute Mass of Fluorite Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um | -45/+20um -20um
Free Fluorite 5.92 0.36 0.64 1.12 3.80
Liberated Fluorite 1.10 0.25 0.14 0.41 0.30
Middling Fluorite 0.74 0.09 0.09 0.27 0.30
Sub-middling Fluorite 4.50 1.64 0.62 0.87 1.37
Locked Fluorite 1.49 0.93 0.22 0.19 0.14
Barren 0.00 0.00 0.00 0.00 0.00
Total 13.74 3.28 1.71 2.85 5.90
Total (% in fraction) 100.0 23.9 12.5 20.8 42.9
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Fluorite Association

Mass (Fluorite)

Fluorite Association - PO268 Modd Comp

12.00 4
10.00 +
8.00
6.00
4.00
2.00
0.00 1 .
Combined +63um -63/+45um -45/+20um -20um
B Fluorite Complex 0.87 0.37 0.11 0.18 0.22
@ Tern Flu:Fe-Ox:Sil 3.25 1.87 0.53 0.49 0.36
/M Tern Flu:Other Sulphides 0.00 0.00 0.00 0.00 0.00
B Fluorite:Other 0.01 0.00 0.00 0.01 0.00
B Fluorite:Pyrite 0.00 0.00 0.00 0.00 0.00
/M Fluorite:Other_Carb 0.02 0.01 0.00 0.01 0.01
B8 Fluorite:Calcite 0.90 0.03 0.01 0.25 0.61
IO Fluorite:Fe-Oxides 0.16 0.04 0.04 0.03 0.05
B Fluorite:OtherSilicates 0.26 0.05 0.05 0.06 0.10
B Fluorite:Ca-Silicates 123 0.30 0.19 0.29 0.45
B Fluorite:Cassiterite 0.01 0.00 0.00 0.00 0.00
B Fluorite:Bi-Minerals 0.00 0.00 0.00 0.00 0.00
O Fluorite:Scheelite 0.02 0.00 0.00 0.01 0.01
/M Liberated Fluorite 1.10 0.25 0.14 0.41 0.30
/@ Free Fluorite 5.92 0.36 0.64 112 3.80

Mass (% Fluorite)

Fluorite Association - PO268 Modd Comp

100

90 1

80

70 4

60

50 4

40

30 4

20 4

10 +

0 "
Combined +63um -63/+45um -45/+20um -20um

B Fluorite Complex 6.4 111 6.4 6.4 37
W Tern Flu:Fe-Ox:Sil 236 57.1 311 17.0 6.0
M Tern Flu:Other Sulphides 0.0 0.0 0.0 0.0 0.1
B Fluorite:Other 0.1 0.1 0.0 0.2 0.0
B Fluorite:Pyrite 0.0 0.0 0.0 0.0 0.0
/M Fluorite:Other_Carb 0.2 0.2 0.2 0.3 0.1
B Fluorite:Calcite 65 08 03 8.9 103
O Fluorite:Fe-Oxides 11 1.2 25 1.0 0.8
B Fluorite:OtherSilicates 19 16 2.7 21 17
@ Fluorite:Ca-Silicates 9.0 9.0 11.1 101 7.7
B Fluorite:Cassiterite 0.0 0.0 0.0 01 0.1
B Fluorite:Bi-Minerals 0.0 0.0 0.0 0.0 0.0
O Fluorite:Scheelite 0.2 0.1 0.1 0.2 0.2
M Liberated Fluorite 8.0 75 8.2 14.4 5.0
@ Free Fluorite 43.1 11.1 37.3 39.2 64.3
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Cassiterite Liberation

52

Cassiterite Liberation - PO268 Modd Comp

Cassiterite Liberation - PO268 Modd Comp

0.40
0.35
0.30
=
3 0.25
,‘5
q
18] 0.20
Y
(4 0.15
=
0.10
__l=
0.00
Combined +63um -63/+45um -45/+20um -20um
W Locked Cass 0.19 0.07 0.04 0.04 0.04
0 Sub-middling Cass 0.14 0.02 0.02 0.03 0.07
m Middling Cass 0.02 0.00 0.00 0.00 0.01
M Liberated Cass 0.03 0.01 0.01 0.00 0.01
BEFree Cass 0.05 0.00 0.00 0.01 0.04
Absolute Mass of Cassiterite Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um | -45/+20um -20um
Free Cass 0.05 0.00 0.00 0.01 0.04
Liberated Cass 0.03 0.01 0.01 0.00 0.01
Middling Cass 0.02 0.00 0.00 0.00 0.01
Sub-middling Cass 0.14 0.02 0.02 0.03 0.07
Locked Cass 0.19 0.07 0.04 0.04 0.04
Barren 0.00 0.00 0.00 0.00 0.00
Total 0.41 0.10 0.07 0.09 0.16
Total (% in fraction) 100.0 23.1 16.2 21.3 39.4

100 +
90
80
™ 70 4
L 60 1
7}
7]
8 50
N
- 40
7]
o]
: N .
20 4
10
0
Combined +63um -63/+45um -45/+20um -20um
W Locked Cass 447 70.0 58.4 46.4 232
I8 Sub-middling Cass 34.0 225 30.9 36.4 40.6
EMiddling Cass 3.8 0.0 0.0 43 73
M Liberated Cass 6.4 7.4 8.9 2.0 7.3
EFree Cass 11.1 0.0 1.9 10.9 216
Normalized Mass of Cassiterite Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um [ -45/+20um -20um
Free Cass 111 0.0 19 10.9 21.6
Liberated Cass 6.4 7.4 8.9 20 7.3
Middling Cass 3.8 0.0 0.0 4.3 7.3
Sub-middling Cass 34.0 225 30.9 36.4 40.6
Locked Cass 44.7 70.0 58.4 46.4 23.2
Barren 0.0 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0
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Cassiterite Association

Mass (Cassiterite)

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Cassiterite Association - PO268 Modd Comp

Combined +63um -63/+45um -45/+20um -20um
‘.Cass Complex 0.11 0.06 0.02 0.02 0.01
‘.Tern Cass:Fe-Ox:Sil 0.11 0.02 0.03 0.03 0.02
‘.Cass:other Sulphides 0.00 0.00 0.00 0.00 0.00
‘.Cass:other 0.00 0.00 0.00 0.00 0.00
B Cass:Pyrite 0.00 0.00 0.00 0.00 0.00
M Cass:Other_Carb 0.00 0.00 0.00 0.00 0.00
O Cass:Calcite 0.00 0.00 0.00 0.00 0.00
O Cass:Fe-Oxides 0.04 0.00 0.01 0.01 0.02
[ Cass:OtherSilicates 0.00 0.00 0.00 0.00 0.00
O Cass:Ca-Silicates 0.06 0.00 0.00 0.01 0.05
@ Cass:Fluorite 0.01 0.00 0.00 0.00 0.01
B Cass:Bi-Minerals 0.00 0.00 0.00 0.00 0.00
O Cass:Scheelite 0.00 0.00 0.00 0.00 0.00
M Liberated Cass 0.03 0.01 0.01 0.00 0.01
O Free Cass 0.05 0.00 0.00 0.01 0.04

Mass (% Cassiterite)

Cassiterite Association - PO268 Modd Comp

100
90 4
80 1
70 4
60
50 4
40
30 4
20 +—f— —
10
0
Combined +63um -63/+45um -45/+20um -20um
‘. Cass Complex 26.5 63.5 28.5 216 6.6
‘. Tern Cass:Fe-Ox:Sil 27.4 234 48.7 38.2 15.1
‘l Cass:Other Sulphides 0.0 0.0 0.0 0.2 0.0
[mcass:other 00 0.0 00 00 0.0
|l Cass:Pyrite 0.0 0.0 0.0 0.0 0.0
/M Cass:Other_Carb 0.0 0.0 0.0 0.0 0.0
[0 Cass:Calcite 0.0 0.0 0.0 0.0 0.0
[0 Cass:Fe-Oxides 10.2 4.6 10.0 14.9 10.9
B Cass:OtherSilicates 01 0.1 01 0.1 0.0
O Cass:Ca-Silicates 153 0.9 18 8.4 331
@ Cass:Fluorite 29 0.0 0.3 3.6 5.3
B Cass:Bi-Minerals 0.0 0.0 0.0 0.2 0.0
O Cass:Scheelite 0.0 0.0 0.0 0.0 0.0
M Liberated Cass 6.4 7.4 8.9 20 7.3
[0 Free Cass 111 0.0 19 10.9 216
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Bi-Minerals Liberation

Bi-Minerals Liberation - PO268 Modd Comp

Bi-Minerals Liberation - PO268 Modd Comp

0.50
0.40
@
[
2 0.30
=
=
=
4 0.20
=
0.10
0.00
Combined +63um -63/+45um -45/+20um -20um
/M Locked Bi-Minerals 0.16 0.08 0.04 0.03 0.01
B Sub-middliing Bi-Minerals 0.13 0.01 0.02 0.04 0.05
B Middling Bi-Minerals 0.03 0.00 0.00 0.00 0.02
I Liberated Bi-Minerals 0.09 0.01 0.01 0.03 0.05
B Free Bi-Minerals 0.11 0.00 0.00 0.02 0.09
Absolute Mass of Bi-Minerals Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um [ -45/+20um -20um
Free Bi-Minerals 0.11 0.00 0.00 0.02 0.09
Liberated Bi-Minerals 0.09 0.01 0.01 0.03 0.05
Middling Bi-Minerals 0.03 0.00 0.00 0.00 0.02
Sub-middling Bi-Minerals 0.13 0.01 0.02 0.04 0.05
Locked Bi-Minerals 0.16 0.08 0.04 0.03 0.01
Barren 0.00 0.00 0.00 0.00 0.00
Total 0.53 0.09 0.08 0.13 0.23
Total (% in fraction) 100.0 17.8 14.8 244 43.0

100
90
80
? 70
s
2 60
=
o 50 4
S
o 40 4
I
<
= 30 |
20
=
0
Combined +63um -63/+45um -45/+20um -20um
/M Locked Bi-Minerals 30.8 80.2 55.9 253 4.9
B Sub-middling Bi-Minerals 24.1 102 26.7 345 23.1
B Middling Bi-Minerals 6.2 0.0 4.6 34 10.9
/M Liberated Bi-Minerals 177 7.0 10.4 211 226
B Free Bi-Minerals 21.2 2.6 2.4 15.7 38.5
Normalized Mass of Bi-Minerals Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um | -45/+20um -20um
Free Bi-Minerals 21.2 2.6 2.4 15.7 38.5
Liberated Bi-Minerals 17.7 7.0 10.4 211 22.6
Middling Bi-Minerals 6.2 0.0 4.6 3.4 10.9
Sub-middling Bi-Minerals 241 10.2 26.7 345 231
Locked Bi-Minerals 30.8 80.2 55.9 253 4.9
Barren 0.0 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0

54



Minemakers
12547-001
MI5031-OCT10

Bi-Minerals Association

Mass (Bi-Minerals)

Bi-Minerals Association - PO268 Modd Comp

55

0.50

0.40

0.30 4

0.20 4

0.10

0.00
Combined +63um -63/+45um -45/+20um -20um
W Bi-Minerals Complex 0.16 0.06 0.03 0.03 0.04
W Bi-Minerals:Fe-Ox:Sil 0.07 0.02 0.02 0.03 0.01
W Bi-Minerals:Other Sulphides 0.02 0.00 0.00 0.00 0.02
W Bi-Minerals:Other 0.01 0.00 0.00 0.00 0.01
M Bi-Minerals:Pyrite 0.01 0.00 0.00 0.00 0.01
M Bi-Minerals:Other_Carb 0.00 0.00 0.00 0.00 0.00
OBi-Minerals:Calcite 0.00 0.00 0.00 0.00 0.00
@ Bi-Minerals:Fe-Oxides 0.01 0.00 0.00 0.00 0.00
M@ Bi-Minerals:OtherSilicates 0.02 0.00 0.01 0.01 0.00
OBi-Minerals:Ca-Silicates 0.02 0.00 0.00 0.00 0.01
OBi-Minerals:Cassiterite 0.00 0.00 0.00 0.00 0.00
E Bi-Minerals:Bi-Minerals 0.01 0.00 0.00 0.01 0.00
OBi-Minerals:Scheelite 0.00 0.00 0.00 0.00 0.00
M Liberated Bi-Minerals 0.09 0.01 0.01 0.03 0.05
M Free Bi-Minerals 0.11 0.00 0.00 0.02 0.09

Mass (% Bi-Minerals)

100 1

90

80

70 A

60

50

40 A

30 1

20 4

10 A

Bi-Minerals Association - PO268 Modd Comp

Combined +63um -63/+45um -45/+20um -20um
M Bi-Minerals Complex 30.8 64.9 42.1 24.0 16.5
M Bi-Minerals:Fe-Ox:Sil 14.0 211 228 239 24
M Bi-Minerals:Other Sulphides 2.9 0.0 0.2 0.0 6.7
M Bi-Minerals:Other 2.1 0.0 0.0 0.0 5.0
B Bi-Minerals:Pyrite 15 0.1 0.7 15 22
M Bi-Minerals:Other_Carb 0.0 0.0 0.0 0.0 0.0
OBi-Minerals:Calcite 0.3 0.0 0.0 0.0 0.8
@ Bi-Minerals:Fe-Oxides 12 0.1 4.2 18 0.2
@ Bi-Minerals:OtherSilicates 35 22 121 3.9 0.7
O Bi-Minerals:Ca-Silicates 3.0 1.9 20 2.8 3.9
O Bi-Minerals:Cassiterite 0.1 0.0 0.0 0.6 0.0
B Bi-Minerals:Bi-Minerals 18 0.0 3.1 4.6 0.4
O Bi-Minerals:Scheelite 0.0 0.0 0.0 0.1 0.0
M Liberated Bi-Minerals 17.7 7.0 10.4 21.1 226
E Free Bi-Minerals 21.2 2.6 2.4 15.7 38.5
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Scheelite Liberation

Scheelite Liberation - PO268 Modd Comp Scheelite Liberation - PO268 Modd Comp
100 —
o 7:. 1
EY
80
] -
P 70
— [}
2 =
= [ 60
3 0.60 2
-5 (53
3 @ 50
~ >
s <
2 0.40 1 @ 40
s s
= 30
0.20 20
= *
0.00 0
Combined +63um -63/+45um -45/+20um -20um Combined +63um -63/+45um -45/+20um -20um
M Locked Sch 0.16 0.08 0.03 0.03 0.01 M Locked Sch 145 427 17.7 10.3 2.3
O Sub-middling Sch 0.28 0.07 0.05 0.10 0.07 O Sub-middling Sch 26.5 36.2 255 284 20.2
B Middling Sch 0.07 0.01 0.01 0.03 0.02 B Middling Sch 6.6 4.3 8.0 7.6 6.2
M Liberated Sch 0.19 0.02 0.06 0.08 0.02 M Liberated Sch 17.4 133 32.7 237 57
OFree Sch 0.37 0.01 0.03 0.10 0.24 DFree Sch 35.0 35 16.2 30.0 65.5
Absolute Mass of Scheelite Across Fraction PO268 Modd Comp Normalized Mass of Scheelite Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um | -45/+20um -20um Mineral Name Combined +63um -63/+45um | -45/+20um -20um
Free Sch 0.37 0.01 0.03 0.10 0.24 Free Sch 35.0 3.5 16.2 30.0 65.5
Liberated Sch 0.19 0.02 0.06 0.08 0.02 Liberated Sch 17.4 13.3 32.7 23.7 5.7
Middling Sch 0.07 0.01 0.01 0.03 0.02 Middling Sch 6.6 4.3 8.0 7.6 6.2
Sub-middling Sch 0.28 0.07 0.05 0.10 0.07 Sub-middling Sch 26.5 36.2 255 28.4 20.2
Locked Sch 0.16 0.08 0.03 0.03 0.01 Locked Sch 14.5 42.7 17.7 10.3 2.3
Barren 0.00 0.00 0.00 0.00 0.00 Barren 0.0 0.0 0.0 0.0 0.0
Total 1.07 0.19 0.19 0.33 0.36 Total 100.0 100.0 100.0 100.0 100.0
Total (% in fraction) 100.0 17.5 17.4 31.3 33.8




Minemakers
12547-001
MI5031-OCT10

Scheelite Association

Mass (Scheelite)

Scheelite Association - PO268 Modd Comp

1.00 A

0.80

0.60

0.40

0.20 4

0.00

Combined +63um -63/+45um -45/+20um -20um

B Scheelite Complex 0.19 0.08 0.04 0.04 0.03
B Scheelite:Fe-Ox:Sil 0.11 0.03 0.02 0.03 0.03
M Scheelite:Other Sulphides 0.00 0.00 0.00 0.00 0.00
B Scheelite:Other 0.03 0.01 0.00 0.02 0.00
@ Scheelite:Pyrite 0.00 0.00 0.00 0.00 0.00
M Scheelite:Other_Carb 0.00 0.00 0.00 0.00 0.00
O Scheelite:Calcite 0.00 0.00 0.00 0.00 0.00
OScheelite:Fe-Oxides 0.02 0.00 0.01 0.01 0.00
B Scheelite:OtherSilicates 0.03 0.01 0.01 0.01 0.01
OScheelite:Ca-Silicates 0.03 0.01 0.00 0.01 0.01
B Scheelite:Cassiterite 0.00 0.00 0.00 0.00 0.00
@ Scheelite:Bi-Minerals 0.00 0.00 0.00 0.00 0.00
B Scheelite:Fluorite 0.09 0.02 0.01 0.04 0.02
B Liberated Scheelite 0.19 0.02 0.06 0.08 0.02
OFree Scheelite 0.37 0.01 0.03 0.10 0.24

Mass (% Scheelite)

Scheelite Association - PO268 Modd Comp

100 -
90
80
]
60 1
50 4
40 4
30 4
20
10 4
0 -
Combined +63um -63/+45um -45/+20um -20um
B Scheelite Complex 17.6 43.9 21.7 11.8 7.1
B Scheelite:Fe-Ox:Sil 10.6 155 11.2 10.0 8.4
‘ISCheeIite:OtherSulphides 03 0.0 0.0 0.0 0.9
W Scheelite:Other 2.8 3.3 0.7 5.9 0.8
@ Scheelite:Pyrite 0.0 0.0 0.0 0.0 0.0
M Scheelite:Other_Carb 0.0 0.0 0.0 0.0 0.0
O Scheelite:Calcite 04 0.0 0.0 0.2 11
O Scheelite:Fe-Oxides 16 15 3.0 19 0.5
@ Scheelite:OtherSilicates 32 5.3 6.4 22 1.4
O Scheelite:Ca-Silicates 2.8 4.0 21 2.0 32
M Scheelite:Cassiterite 0.0 0.0 0.0 0.0 0.0
M Scheelite:Bi-Minerals 0.1 0.0 0.0 0.5 0.0
@ Scheelite:Fluorite 8.2 9.8 6.1 11.8 53
M Liberated Scheelite 17.4 133 32.7 23.7 5.7
O Free Scheelite 35.0 35 16.2 30.0 65.5
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Pyrite Liberation

Pyrite Liberation - PO268 Modd Comp

Pyrite Liberation - PO268 Modd Comp

100
90
80
70
_:“:3 60
>
a
8 50
Py
§ 40 1
30
20
10
04
Combined +63um -63/+45um -45/+20um -20um
M Locked Py 10.6 26.2 14.1 6.4 43
O Sub-middiing Py 2838 46.9 334 25.9 20.2
B Middling Py 10.4 6.4 16.4 8.2 114
M Liberated Py 145 13.6 12,6 27.9 8.4
B Free Py 35.7 6.8 235 31.6 55.7
Normalized Mass of Pyrite Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um | -45/+20um -20um
Free Py 35.7 6.8 235 316 55.7
Liberated Py 14.5 13.6 12.6 279 8.4
Middling Py 10.4 6.4 16.4 8.2 11.4
Sub-middling Py 28.8 46.9 33.4 259 20.2
Locked Py 10.6 26.2 14.1 6.4 4.3
Barren 0.0 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0

1.00 4
0.80
5
E
a 0.60 4
=
0.40
0.20 1
0.00
Combined +63um -63/+45um -45/+20um -20um
M Locked Py 0.13 0.06 0.02 0.02 0.02
O Sub-middiing Py 0.34 0.11 0.06 0.07 0.10
B Middling Py 0.12 0.02 0.03 0.02 0.06
M Liberated Py 0.17 0.03 0.02 0.08 0.04
B Free Py 0.42 0.02 0.04 0.09 0.28
Absolute Mass of Pyrite Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um | -45/+20um -20um
Free Py 0.42 0.02 0.04 0.09 0.28
Liberated Py 0.17 0.03 0.02 0.08 0.04
Middling Py 0.12 0.02 0.03 0.02 0.06
Sub-middling Py 0.34 0.11 0.06 0.07 0.10
Locked Py 0.13 0.06 0.02 0.02 0.02
Barren 0.00 0.00 0.00 0.00 0.00
Total 1.19 0.24 0.17 0.27 0.51
Total (% in fraction) 100.0 20.5 13.9 22.7 42.8

58



Minemakers
12547-001
MI5031-OCT10

Pyrite Association

Mass (Pyrite)

Pyrite Association - PO268 Modd Comp

1.00 +
0.80
0.60
0.40 +
0.20 4
0.00 +
Combined +63um -63/+45um -45/+20um -20um
B Pyrite Complex 0.20 0.11 0.04 0.03 0.03
M Tern Py:Fe-Ox:Sil 0.12 0.04 0.02 0.03 0.03
M Pyrite:Other Sulphides 0.04 0.00 0.01 0.00 0.02
B Pyrite:Other 0.00 0.00 0.00 0.00 0.00
@ Pyrite:Fluorite 0.01 0.00 0.00 0.00 0.00
M Pyrite:Other_Carb 0.00 0.00 0.00 0.00 0.00
O Pyrite:Calcite 0.00 0.00 0.00 0.00 0.00
O Pyrite:Fe-Oxides 0.02 0.00 0.01 0.00 0.01
@ Pyrite:OtherSilicates 0.14 0.03 0.02 0.03 0.07
O Pyrite:Ca-Silicates 0.04 0.01 0.00 0.01 0.02
[ Pyrite:Cassiterite 0.00 0.00 0.00 0.00 0.00
H Pyrite:Bi-Minerals 0.00 0.00 0.00 0.00 0.00
O Pyrite:Scheelite 0.00 0.00 0.00 0.00 0.00
M Liberated Pyrite 0.17 0.03 0.02 0.08 0.04
B Free Pyrite 0.42 0.02 0.04 0.09 0.28

Mass (% Pyrite)

Pyrite Association - PO268 Modd Comp

100 +
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80
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20

10 4

0 "
Combined +63um -63/+45um -45/+20um -20um

W Pyrite Complex 17.2 45.8 244 10.1 5.0
M Tern Py:Fe-Ox:Sil 10.4 153 125 118 6.7
M Pyrite:Other Sulphides 33 0.2 8.9 12 4.1
B Pyrite:Other 0.1 0.0 0.0 0.0 0.3
@ Pyrite:Fluorite 1.1 1.2 19 15 0.6
M Pyrite:Other_Carb 0.0 0.0 0.0 0.0 0.0
O Pyrite:Calcite 0.0 0.0 0.1 0.0 0.0
O Pyrite:Fe-Oxides 1.8 15 3.7 0.7 19
@ Pyrite:OtherSilicates 12.1 11.4 11.3 11.4 13.0
O Pyrite:Ca-Silicates 35 4.2 0.5 3.7 4.1
[ Pyrite:Cassiterite 0.0 0.0 0.0 0.0 0.0
H Pyrite:Bi-Minerals 0.3 0.0 0.7 0.1 0.3
O Pyrite:Scheelite 0.0 0.0 0.0 0.0 0.0
M Liberated Pyrite 145 13.6 12.6 27.9 8.4
B Free Pyrite 35.7 6.8 235 31.6 55.7
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Fe-Oxides Liberation

Fe-Oxides Liberation - PO268 Modd Comp

Fe-Oxides Liberation - PO268 Modd Comp

100
90
80
P 70
(%]
[
2 60
Q
s 50
L
@ 40
8
= 30
20
10
0 Combined +63um -63/+45um -45/+20um -20um
M Locked Fe-Oxides 6.6 16.4 7.1 4.0 15
I8 Sub-middling Fe-Oxides 41.9 61.1 48.4 37.6 28.8
B Middling Fe-Oxides 8.2 6.5 73 9.6 8.8
M Liberated Fe-Oxides 148 111 17.2 243 95
[0 Free Fe-Oxides 28.5 4.8 20.0 244 51.4
Normalized Mass of Fe-Oxides Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um [ -45/+20um -20um
Free Fe-Oxides 28.5 4.8 20.0 24.4 51.4
Liberated Fe-Oxides 14.8 11.1 17.2 24.3 9.5
Middling Fe-Oxides 8.2 6.5 7.3 9.6 8.8
Sub-middling Fe-Oxides 41.9 61.1 48.4 37.6 28.8
Locked Fe-Oxides 6.6 16.4 7.1 4.0 15
Barren 0.0 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0

18.00
16.00
14.00
n 12.00
=]
=
o) 10.00
@
w
e 8.00
)
<
= 6.00
4.00
2.00
0.00
Combined +63um -63/+45um -45/+20um -20um
M Locked Fe-Oxides 1.23 0.74 0.20 0.19 0.10
@ Sub-middling Fe-Oxides 777 2.76 1.37 1.76 1.88
B Middling Fe-Oxides 153 0.30 0.21 0.45 0.58
M Liberated Fe-Oxides 275 0.50 0.49 1.14 0.62
DFree Fe-Oxides 5.29 0.22 0.57 1.14 3.36
Absolute Mass of Fe-Oxides Across Fraction PO268 Modd Comp
Mineral Name Combined +63um -63/+45um [ -45/+20um -20um
Free Fe-Oxides 5.29 0.22 0.57 1.14 3.36
Liberated Fe-Oxides 2.75 0.50 0.49 1.14 0.62
Middling Fe-Oxides 1.53 0.30 0.21 0.45 0.58
Sub-middling Fe-Oxides 7.77 2.76 1.37 1.76 1.88
Locked Fe-Oxides 1.23 0.74 0.20 0.19 0.10
Barren 0.00 0.00 0.00 0.00 0.00
Total 18.56 4.51 2.84 4.67 6.54
Total (% in fraction) 100.0 243 15.3 252 35.2
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Fe-Oxides Association

Mass (Fe-Oxides)

Fe-Oxides Association - PO268 Modd Comp

18.00 A
16.00
14.00
12.00 A
10.00 +
8.00
6.00 4
4.00
2.00 4 !
0.00 -
Combined +63um -63/+45um -45/+20um -20um
B Fe-Oxide Complex 1.58 0.78 0.30 0.35 0.14
B Tern Fe-Ox:Flu:Sil 4.44 2.09 0.77 0.94 0.64
M Fe-Oxide:Other Sulphides 0.00 0.00 0.00 0.00 0.00
M Fe-Oxide:Other 0.02 0.00 0.00 0.00 0.02
B Fe-Oxide:Pyrite 0.01 0.00 0.00 0.00 0.01
M Fe-Oxide:Other_Carb 0.12 0.02 0.03 0.04 0.03
O Fe-Oxide:Calcite 0.02 0.00 0.00 0.00 0.02
@ Fe-Oxide:Fluorite 0.25 0.07 0.06 0.05 0.08
@ Fe-Oxide:OtherSilicates 111 0.32 0.25 0.31 0.23
O Fe-Oxide:Ca-Silicates 2.88 0.49 0.35 0.68 137
O Fe-Oxide:Cassiterite 0.08 0.01 0.02 0.02 0.03
H Fe-Oxide:Bi-Minerals 0.00 0.00 0.00 0.00 0.00
O Fe-Oxide:Scheelite 0.00 0.00 0.00 0.00 0.00
M Liberated Fe-Oxide 2.75 0.50 0.49 114 0.62
OFree Fe-Oxide 5.29 0.22 0.57 114 3.36

Mass (% Fe-Oxides)

Fe-Oxides Association - PO268 Modd Comp

100 4
90 4
80
70
60
50 1
40 4
30
20
10 A
0
Combined +63um -63/+45um -45/+20um -20um
B Fe-Oxide Complex 8.5 17.3 10.7 7.6 22
B Tern Fe-Ox:Flu:Sil 23.9 46.5 27.1 20.1 9.7
M Fe-Oxide:Other Sulphides 0.0 0.0 0.0 0.0 0.0
B Fe-Oxide:Other 0.1 0.0 0.0 0.0 0.3
B Fe-Oxide:Pyrite 0.1 0.0 0.0 0.0 0.1
M Fe-Oxide:Other_Carb 0.6 05 0.9 0.8 0.4
O Fe-Oxide:Calcite 0.1 0.0 0.0 0.0 0.3
@ Fe-Oxide:Fluorite 14 14 21 1.0 12
@ Fe-Oxide:OtherSilicates 6.0 7.2 8.9 6.7 3.4
O Fe-Oxide:Ca-Silicates 155 10.8 123 145 20.9
O Fe-Oxide:Cassiterite 0.4 0.3 0.6 05 0.4
B Fe-Oxide:Bi-Minerals 0.0 0.0 0.0 0.0 0.0
O Fe-Oxide:Scheelite 0.0 0.1 0.0 0.0 0.0
H Liberated Fe-Oxide 14.8 111 17.2 24.3 9.5
DOFree Fe-Oxide 285 4.8 20.0 24.4 51.4
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Mineral Release Curves

P0O268 Modd Comp
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Cumulative Grain Size Distribution

Cumulative % Mineral Mass

PO268 Modd Comp Grain Size
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F Grade vs. Fluorite Recovery: PO268 Modd Comp

CaF, Recovery %

P0O268 Modd Comp Grade vs. Recovery
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Sn Grade vs. Cassiterite Recovery: PO268 Modd Comp

Cassiterite Recovery %

PO268 Modd Comp Grade vs. Recovery
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Bi Grade vs. Bi-Mineral Recovery: PO268 Modd Comp

Bi-Minerals Recovery %
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W Grade vs. Scheelite Recovery: PO268 Modd Comp
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P0O268 Modd Comp

Fluorite Grain Size Distribution of each Liberation Class
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P0O268 Modd Comp

Cassiterite Grain Size Distribution of each Liberation Class
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P0O268 Modd Comp

Bi-Minerals Grain Size Distribution of each Liberation Class
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P0O268 Modd Comp

Scheelite Grain Size Distribution of each Liberation Class
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Pyrite Grain Size Distribution of each Liberation Class
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Minemakers
12547-001
MI5031-OCT10

CaF, Grade vs. Recovery: PO268 Modd Comp

P0O268 Modd Comp Grade vs. Recovery
100.0
90.0 -
80.0 A
© 70.0 A i
E 60.0 | ) —— +63um
3 —l—-63/+45um
é 50.0 A -45/+20um
S 40.0 - -20um
[ ——
S 300 Sample
20.0 A
10.0 A
0.0 T T T T f
0.0 20.0 40.0 60.0 80.0 100.0
CaF, Grade %
Calculations
A.Grade B.Recovery
Al Elemental Mass of F by Category B1 Absolute Elemental Mass of F by Category
+63um -63/+45um -45/+20um -20um +63um -63/+45um -45/+20um -20um
>=100 0.18 0.31 0.54 1.85 2.88 >=100 0.18 0.31 0.54 1.85 2.88
>=95 0.12 0.07 0.20 0.14 0.53 >=95 0.12 0.07 0.20 0.14 053
>=90 0.05 0.04 0.13 0.15 0.37 >=90 0.05 0.04 0.13 0.15 0.37
>=80 0.05 0.04 0.12 0.23 0.45 >=80 0.05 0.04 0.12 0.23 045
>=70 0.06 0.04 0.08 0.12 0.30 >=70 0.06 0.04 0.08 0.12 0.30
>=50 0.16 0.08 0.09 0.18 0.51 >=50 0.16 0.08 0.09 0.18 0.51
>=20 0.56 0.15 0.13 0.14 0.97 >=20 0.56 0.15 0.13 0.14 0.97
>=0 0.61 0.17 0.18 0.29 1.24 >=0 0.61 0.17 0.18 029 124

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



1.78 0.90 1.48 3.10 7.26 1.78 0.90 1.48 3.10 7.26

A2 Elemental Mass of F , Normalized by Sample (from Al) B2 Elemental Mass of F, Normalized by Fraction
+63um -63/+45um -45/+20um -20um +63um -63/+45um -45/+20um -20um

>=100 2.43 4.29 7.51 25.44 39.67 >=100 9.95 34.46 36.75 59.65 39.67
>=05 1.66 0.95 2.76 1.99 7.36 >=95 6.76 7.61 13.52 467 7.36

>=90 0.65 0.59 1.80 2.07 5.11 >=90 2.66 4.76 8.79 485 5.11

>=80 0.67 0.60 1.72 3.21 6.20 >=80 2.75 4.83 8.42 752 6.20

>=70 0.76 0.53 1.13 1.69 4.12 >=70 3.12 4.25 5.55 3.97 4.12

>=50 2.22 1.05 1.30 2.43 7.00 >=50 9.08 8.47 6.34 570 7.00

>=20 7.67 2.10 1.76 1.87 13.39 >=20 31.33 16.85 8.61 438 13.39
>=0 8.41 2.33 2.46 3.95 17.15 >=0 34.35 18.75 12.03 9.25 17.15
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

A3 Cumulative by Fraction, Elemental Mass of F_Normalized by Sample (from A2) B3 Cumulative by Fraction, Elemental Mass of F_Normalized by Fraction
+63um -63/+45um -45/+20um -20um +63um -63/+45um -45/+20um -20um

>=100 2.43 4.29 7.51 25.44 39.67 >=100 9.95 34.46 36.75 59.65 39.67
>=95 4.09 5.23 10.27 27.43 47.03 >=95 16.71 42.07 50.26 64.32 47.03
>=90 474 5.83 12.06 29.50 52.13 >=90 19.37 46.83 59.05 69.18 52.13
>=80 5.42 6.43 13.78 32.71 58.34 >=80 22.12 51.67 67.47 76.69 58.34
>=70 6.18 6.96 14.92 3440 62.46 >=70 25.24 55.92 73.02 80.67 62.46
>=50 8.40 8.01 16.21 36.83 69.46 >=50 34.32 64.40 79.36 86.37 69.46
>=20 16.07 10.11 17.97 38.70 82.85 >=20 65.65 81.25 87.97 90.75 82.85
>=0 24.48 12.44 20.43 42.65 100.00 >=0 100.00 100.00 100.00 100.00 100.00
0.00 24.48 12.44 20.43 42.65 100.00 0.00 100.00 100.00 100.00 100.00 100.00

A4 F Grade by Category
+63um -63/+45um -45/+20um -20um
>=100 100.00 100.00 100.00 100.00 0.00

>=95 97.70 97.10 97.64 96.90 0.00
>=90 92.77 91.95 93.49 92.64 0.00
>=80 84.65 83.10 85.73 85.31 0.00
>=70 73.89 72.73 75.32 75.42 0.00
>=50 57.36 57.38 58.34 59.56 0.00
>=20 29.72 30.41 31.06 33.10 0.00
>=0 5.15 3.32 2.37 1.86 0.00

0.00 0.00 0.00 0.00 0.00 0.00



A5 F Dist in Sample / Category Grade (A2/A4)

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

+63um -63/+45um -45/+20um -20um

0.02
0.02
0.01
0.01
0.01
0.04
0.26
1.63
0.00

0.04
0.01
0.01
0.01
0.01
0.02
0.07
0.70
0.00

A6 A5 Cumulative by Fraction

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

A7 F Grade

>=100
>=05
>=90
>=80
>=70
>=50
>=20

0.08
0.03
0.02
0.02
0.02
0.02
0.06
1.04
0.00

0.25
0.02
0.02
0.04
0.02
0.04
0.06
2.12
0.00

+63um -63/+45um -45/+20um -20um

0.02
0.04
0.05
0.06
0.07
0.11
0.36
2.00
2.00

0.04
0.05
0.06
0.07
0.07
0.09
0.16
0.86
0.86

0.08
0.10
0.12
0.14
0.16
0.18
0.24
1.27
1.27

0.25
0.27
0.30
0.33
0.36
0.40
0.45
2.57
2.57

+63um -63/+45um -45/+20um -20um

100.00
99.06
98.14
96.24
92.77
79.75
44.22

100.00
99.47
98.65
96.95
94.55
87.13
62.82

100.00
99.36
98.44
96.65
94.61
90.13
75.99

100.00
99.77
99.23
97.67
96.27
92.51
85.13

0.40
0.08
0.06
0.07
0.06
0.12
0.44
5.49
0.00

0.40
0.47
0.53
0.60
0.66
0.78
1.22
6.70
6.70

Sample
100.00
99.58
98.88
97.21
95.32
89.59
68.17

75



>=0
0.00

12.27
12.27

14.42
14.42

16.07
16.07

16.56
16.56

14.92
14.92

76
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W Grade vs. Recovery: PO268 Modd Comp

P0O268 Modd Comp Grade vs. Recovery

100.0 4

90.0

80.0

70.0

60.0

50.0
40.0 ~

30.0

Scheelite Recovery %

20.0 A

—— +63um

—l—-63/+45um

-45/+20um

-20um

—¥— Sample

10.0
:

0.0 T T T T
0.0 20.0 40.0 60.0 80.0

WO; Grade %

Calculations
A.Grade

Al Elemental Mass of W by Category
+63um -63/+45um -45/+20um -20um

>=100 0.00 0.02 0.06 0.15 0.24
>=95 0.02 0.04 0.05 0.01 0.12
>=90 0.01 0.01 0.02 0.02 0.05
>=80 0.01 0.01 0.02 0.01 0.04
>=70 0.00 0.00 0.01 0.02 0.03
>=50 0.01 0.01 0.01 0.01 0.05
>=20 0.02 0.01 0.02 0.01 0.06
>=0 0.05 0.02 0.03 0.01 0.11
0.00 0.00 0.00 0.00 0.00 0.00

B.Recovery

B1 Absolute Elemental Mass of W by Category

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

+63um -63/+45um -45/+20um

0.00
0.02
0.01
0.01
0.00
0.01
0.02
0.05
0.00

0.02
0.04
0.01
0.01
0.00
0.01
0.01
0.02
0.00

0.06
0.05
0.02
0.02
0.01
0.01
0.02
0.03
0.00

-20um
0.15
0.01
0.02
0.01
0.02
0.01
0.01
0.01
0.00

0.24
0.12
0.05
0.04
0.03
0.05
0.06
0.11
0.00

77
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A2 Elemental Mass of W , Normalized by Sample (from A1)

0.12

0.12

0.22

0.23

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

A3 Cumulative by Fraction, Elemental Mass of W _Normalized by Sample (from A2)

+63um -63/+45um -45/+20um -20um

0.59
2.28
0.80
1.18
0.24
1.83
3.18
7.42
0.00

2.74
5.55
1.36
1.13
0.39
1.26
1.68
3.51
0.00

9.15
7.25
2.42
2.56
1.91
1.63
2.80
3.67
0.00

21.57
1.90
2.39
0.78
2.20
191
1.47
1.23
0.00

0.70

34.05
16.97
6.97
5.66
4.73
6.64
9.14
15.84
0.00

>=100
>=05
>=90
>=80
>=70
>=50
>=20
>=0
0.00

+63um -63/+45um -45/+20um -20um

0.59
2.87
3.66
4.84
5.08
6.91
10.09
17.51
17.51

A4 W Grade by Category

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

2.74
8.29
9.65
10.78
11.17
12.44
14.12
17.63
17.63

9.15
16.40
18.83
21.39
23.30
24.93
27.73
31.41
3141

21.57
23.47
25.86
26.64
28.84
30.75
32.22
33.45
33.45

+63um -63/+45um -45/+20um -20um

80.52
79.99
79.01
75.20
68.04
57.59
42.14
0.22
0.00

80.52
79.78
78.09
72.68
68.97
57.79
34.19
0.24
0.00

80.52
79.85
78.17
74.83
69.39
58.31
35.89
0.17
0.00

80.52
79.23
77.11
74.48
70.07
62.61
35.95
0.03
0.00

34.05
51.03
58.00
63.66
68.38
75.03
84.16
100.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

B2 Elemental Mass of W , Normalized by Fraction

0.12

0.12

0.22

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

78

0.23 0.70

+63um -63/+45um -45/+20um -20um

3.36
13.00
4.55
6.74
1.35
10.47
18.15
42.37
0.00

15.54
31.48
7.72
6.43
2.19
7.17
9.55
19.92
0.00

29.14
23.08
7.72
8.16
6.07
5.21
8.92
11.70
0.00

64.50 34.05
5.67 16.97
7.14 6.97
2.34 566
6.57 4.73
571 6.64
440 9.14
3.67 15.84
0.00 0.00

B3 Cumulative by Fraction, Elemental Mass of W_Normalized by Fraction

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

+63um -63/+45um -45/+20um

3.36
16.36
20.91
27.65
29.01
39.48
57.63

100.00
100.00

15.54
47.02
54.73
61.16
63.35
70.52
80.08
100.00
100.00

29.14
52.22
59.94
68.10
74.17
79.38
88.30
100.00
100.00

-20um

64.50 34.05
70.18 51.03
77.32 58.00
79.66 63.66
86.22 68.38
91.93 75.03
96.33 84.16
100.00 100.00
100.00 100.00



A5 W Dist in Sample / Category Grade (A2/A4)

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

A6 A5 Cumulative by Fraction

+63um -63/+45um -45/+20um -20um

0.01
0.03
0.01
0.02
0.00
0.03
0.08
3351
0.00

0.03
0.07
0.02
0.02
0.01
0.02
0.05
14.35
0.00

>=100
>=95
>=90
>=80
>=70
>=50
>=20
>=0
0.00

A7 W Grade

>=100
>=05
>=90
>=80
>=70
>=50
>=20
>=0
0.00

0.11
0.09
0.03
0.03
0.03
0.03
0.08
21.07
0.00

0.27
0.02
0.03
0.01
0.03
0.03
0.04
43.04
0.00

+63um -63/+45um -45/+20um -20um

0.01
0.04
0.05
0.06
0.07
0.10
0.17
33.69
33.69

0.03
0.10
0.12
0.14
0.14
0.16
0.21
14.56
14.56

0.11
0.20
0.24
0.27
0.30
0.33
0.40
21.47
21.47

0.27
0.29
0.32
0.33
0.36
0.40
0.44
43.47
43.47

+63um -63/+45um -45/+20um -20um

80.52
80.10
79.86
78.67
78.10
71.36
58.57
0.52

0.52

80.52
80.02
79.75
78.94
78.55
75.78
66.18
1.21
121

80.52
80.22
79.95
79.30
78.38
76.65
68.76
1.46
1.46

80.52
80.42
80.10
79.92
79.07
77.80
73.87
0.77
0.77

0.42
0.21
0.09
0.08
0.07
0.11
0.24
111.97
0.00

0.42
0.64
0.73
0.80
0.87
0.98
1.23
113.19
113.19

Sample
80.52
80.27
79.98
79.45
78.68
76.45
68.70

0.88
0.88

79
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Appendix B — Certificate of Analysis

SGS Minerals Services



OnLine LIMS

“SGS :

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

LR Internal Dept 14 January 26, 2011

Attn : Chris Gunning
Date Rec.: 28 October 2010

S LR Report: CA03327-OCT10
— - Project : CALR-12547-001
Phone: ---, Fax:--- Client Ref : MI5031-OCT20

CERTIFICATE OF ANALYSIS

Final Report

Sample ID Si02 AlI203 Fe203 MgO CaO Na20 K20 TiO2 P205 MnO Cr203
% % % % % % % % % % %
1: PO268 Modd Comp +63um 20.2 10.3 250 293 221 1.00 199 0.18 0.09 0.71 0.02

2: PO268 Modd Comp -63/+45um 269  9.26 284 269 225 084 169 0.16 0.07 0.67 <0.01
3: PO268 Modd Comp -45/+20um  24.8  8.47 299 261 236 070 154 0.15 0.03 0.65 0.03

4: PO268 Modd Comp -20um 247  8.89 249 361 244 071 203 0.16 0.06 0.62 0.09
Sample ID V205 LOI Sum F Bi Mo Zn Sn02 W S CO3
% % % % % % % % % % %
1: PO268 Modd Comp +63um <0.01 3.14 96.7 6.19 0.037 0.004 0.020 0.23 0.05 0.28 0.18

2: PO268 Modd Comp -63/+45um <0.01 3.89 97.0 6.74 0.035 0.003 0.021 0.21 0.07 0.22 0.26
3: PO268 Modd Comp -45/+20um 0.01 3.26 95.8 7.99 0.038 0.004 0.012 0.22 0.08 0.18 0.29
4: PO268 Modd Comp -20um 0.01 3.82 939 9.61 0.061 0.009 0.016 0.17 0.08 0.15 0.34

N A

Tom Watt
Project Coordinator

Page 1 of 1

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/terms_and_conditions.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein. WARNING: The sample(s) to which the findings recorded herein (the 'Findings’) relate was (were) drawn and / or provided by the Client or by a third party acting at the Client’s direction. The Findings
constitute no warranty of the sample’s representativity of the goods and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are said to be
extracted. The Findings report on the samples provided by the client and are not intended for commercial or contractual settlement purposes. Any unauthorized alteration, forgery or falsification of the content or appearance
of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Test method information available upon request.
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Appendix C — X-Ray Diffraction Analysis

SGS Minerals Services
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Qualitative X-Ray Diffraction

Report Prepared for: Minemakers Australia Pty Ltd
Project Number/ LIMS No. 12547-001/MI5031-OCT10
Reporting Date: December 21, 2010
Instrument: BRUKER AXS D8 Advance Diffractometer
Test Conditions: Co radiation, 40 kV, 35 mA
Regular Scanning: Step: 0.02°, Step time:0.2s, 26 range: 3-70°
Interpretations : PDF2/PDF4 powder diffraction databases issued by the International Center

Detection Limit:

for Diffraction Data (ICDD). DiffracPlus Eva software.

0.5-2%. Strongly dependent on crystallinity.

Contents:

1) Method Summary
2) Summary of Mineral Asemblages
3) XRD Pattern(s)

\C/W/[‘ (2)‘7/ wa "”70/im/bm Zhoy

Anita Coppaway
Mineralogical Technologist

SGS Minerals

a division of SGS Canada Inc.

Huyun/Zhou, Ph.D.
Senior Mineralogist

P.0O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada KOL 2HO
Tel: (705) 652-2000 Fax: (705) 652-6365 www.sgs.com Wwww.sgs.com/met

IMember of the SGS Group (SGS SA)
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Method Summary

Mineral Identification and Interpretation:

Mineral identification and interpretation involve matching the diffraction pattern of an unknown material to
patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on
Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and released
on software as Powder Diffraction Files (PDF).

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds. Mineral
proportions are based on relative peak heights and may be strongly influenced by crystallinity, structural group
or preferred orientations. Interpretations and relative proportions should be accompanied by supporting
petrographic and geochemical data (Whole Rock Analysis, Inductively Coupled Plasma - Optical Emission
Spectroscopy, etc.).

SGS Minerals |P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada KOL 2HO
a division of SGS Canada Inc. [Tel: (705) 652-2000 Fax: (705) 652-6365 www.sgs.com www.sgs.com/met

IMember of the SGS Group (SGS SA)
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Minemakers Australia Pty Ltd
12547-001/M15031-OCT10
12/21/2010

Summary of Qualitative X-ray Diffraction Results

Crystalline Mineral Assemblage (relative proportions based on peak height)

(3) PO268 Modd Comp -
45/20 um

(4) PO268 Modd Comp -
20 um

magnetite, fluorite

magnetite, fluorite

Sample Major Moderate Minor Trace
(1) PO268 Modd Comp - magnetite, fluorite vesuvanite, pyroxene, *chlorite, *kaolinite,
+63 um plagioclase, amphibole, *epidote, *calcite
potassium feldspar,
mica, garnet, quartz
(2) PO268 Modd Comp - - magnetite, fluorite vesuvanite, pyroxene, *chlorite, *epidote,
63/+45 um plagioclase, amphibole, | *potassium feldspar,

mica, garnet, quartz

vesuvanite, pyroxene,
plagioclase, amphibole,
mica, garnet, quartz

vesuvanite, pyroxene,
plagioclase, amphibole,
mica, quartz

*calcite

*chlorite, *epidote,
*calcite

*chlorite, *kaolinite,
*epidote, *calcite,
*garnet

* tentative identification due to low concentrations, diffraction line overlap or poor crystallinity

Mineral Composition

Amphibole (Na,K)Ca,(Fe,Mg)s(Al,Si)gOz(OH),
Calcite CaCO,

Chlorite (Fe,(Mg,Mn)s5,Al)(SisAl)O4o(OH)g
Epidote Ca,(Al,Fe)AlL,O(SiO,4)(Si,0;)(OH)
Fluorite CaF,

Garnet (Ca,Mg,Mn)3(V,Al, Fe3)»(Si04)s
Kaolinite Al,Si,05(0H),

Magnetite Fes04

Mica K(Mg,Fe)Al,SizAlOo(OH),
Plagioclase (NaSi,CaAl)AlSi,Og

Potassium Feldspar KAISi;Og

Pyroxene (Ca,Na)(Mg,Fe,Al,Ti)(Si,Al),O¢
Quartz Si02

Vesuvianite Ca1gMg,Al4(Si,07)2(Si04)5(OH) 4

The Qualitative XRD method (METH # 8-8-1) used by SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada KOL 2HO.
Tel: (705) 652-2000 Fax: (705) 652-6365 Mini-method available upon request.
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Appendix D — Scanning Electron Microscope — Energy Dispersive
Detector Analysis (SEM-EDS)

SGS Minerals Services



Project: 12547-001 MI5031-OCT10 MineMakers

Ca-Al Silicate Low Fe & Mg

Spectrum (@) F Al Si Ca Fe Mg Cl Mn Ti
1 43.5 4.1 6.9 17.0 22.4 3.5 1.9 0.0 0.7 0.0
2 43.2 4.4 7.8 16.7 22.4 3.1 1.5 0.5 0.0 0.4
3 42.7 35 7.1 17.1 22.6 3.7 24 0.0 0.9 0.0
4 46.3 0.0 7.8 16.6 22.7 4.3 1.3 0.0 0.7 0.5
5 42.7 4.2 8.4 16.7 22.7 3.0 1.1 0.4 0.8 0.0
6 41.7 4.2 7.8 16.8 22.7 4.6 1.3 0.4 0.6 0.0
7 46.0 0.0 5.7 17.2 22.7 6.0 1.8 0.0 0.6 0.0
8 46.1 0.0 7.4 16.9 22.7 3.9 1.9 0.0 0.7 0.4
9 45.2 0.0 8.0 17.1 22.8 4.6 1.3 0.4 0.6 0.0
10 43.7 2.9 7.0 17.0 22.8 4.0 2.2 0.6 0.0 0.0
11 46.3 0.0 5.8 16.7 22.9 6.3 1.7 0.4 0.0 0.0
12 45.8 0.0 7.1 17.0 22.9 5.7 0.9 0.0 0.6 0.0
13 43.8 3.6 7.4 17.3 23.0 2.8 2.1 0.0 0.0 0.0
14 43.1 3.3 8.3 16.7 23.0 3.1 1.8 0.0 0.7 0.0
15 45.4 0.0 5.6 16.6 23.0 7.3 1.9 0.4 0.0 0.0
16 46.0 0.0 7.3 17.4 23.0 4.3 2.1 0.0 0.0 0.0
17 45.6 0.0 7.4 17.4 23.1 3.7 2.1 0.0 0.8 0.0
18 45.7 0.0 75 16.8 23.1 4.4 1.7 0.0 0.9 0.0
19 44.1 3.6 7.7 16.8 23.1 2.8 1.9 0.0 0.0 0.0
20 45.8 0.0 7.6 17.5 23.1 4.6 1.4 0.0 0.0 0.0
21 44.9 0.0 7.1 17.6 23.2 4.5 1.9 0.0 0.8 0.0
22 46.2 0.0 7.0 17.0 23.2 34 2.6 0.0 0.7 0.0
23 45.4 0.0 6.6 17.0 23.3 5.2 1.9 0.0 0.6 0.0
24 46.1 0.0 7.6 16.6 23.3 3.6 15 0.0 0.7 0.6
25 44.5 0.0 7.1 17.6 23.6 4.7 1.6 0.0 0.9 0.0
26 45.7 0.0 7.3 17.1 23.6 3.3 1.8 0.0 0.7 0.5
27 45.6 0.0 8.8 16.6 23.7 2.8 14 0.5 0.7 0.0
28 46.6 0.0 8.9 16.9 23.7 3.1 0.9 0.0 0.0 0.0
29 45.3 0.0 7.6 18.3 23.9 3.3 1.6 0.0 0.0 0.0
Average 44.9 1.2 7.4 17.0 23.0 4.1 17 0.1 0.5 0.1
Stdev 13 1.8 0.8 0.4 0.4 1.1 0.4 0.2 0.4 0.2
Min 41.7 0.0 5.6 16.6 22.4 2.8 0.9 0.0 0.0 0.0
Max 46.6 4.4 8.9 18.3 23.9 7.3 2.6 0.6 0.9 0.6

*SEM Semi-Quantitative Data Normalized (wt%)
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Project: 12547-001 MI5031-OCT10 MineMakers

Vesuvianite

Spectrum o F Al Si Ca Fe Mg K Mn Sn S
1 425 4.8 7.9 16.7 22.3 3.4 15 0.0 0.9 0.0 0.0

2 43.2 3.1 8.6 17.1 22.0 4.1 12 0.0 0.9 0.0 0.0

3 41.7 4.8 7.6 17.0 215 4.6 1.5 0.0 1.5 0.0 0.0

4 421 5.0 7.6 16.4 22.0 5.1 1.0 0.0 0.8 0.0 0.0

5 422 4.8 7.8 16.8 215 5.2 0.7 0.0 1.0 0.0 0.0

6 452 0.0 7.7 17.4 222 5.2 12 0.0 1.0 0.0 0.0

7 425 3.8 7.4 16.7 221 5.3 1.4 0.0 0.9 0.0 0.0

8 44.2 0.0 9.3 17.5 19.8 6.1 0.0 0.0 3.1 0.0 0.0

9 41.9 0.0 6.2 18.5 19.8 10.7 0.9 0.4 1.7 0.0 0.0

10 43.9 0.0 52 17.3 21.6 1.1 0.0 0.0 0.9 0.0 0.0
11 42.8 0.0 4.3 17.6 222 11.4 0.0 0.0 1.6 0.0 0.0
12 42.8 0.0 4.3 17.4 21.7 125 0.0 0.0 13 0.0 0.0
13 425 0.0 2.8 16.4 20.6 13.4 0.4 0.0 1.4 2.6 0.0
14 42.6 0.0 2.6 16.6 21.4 14.8 0.0 0.0 0.7 1.4 0.0
15 42.6 0.0 2.3 16.8 21.2 14.9 0.0 0.0 0.6 1.6 0.0
16 38.7 0.0 5.7 14.2 19.5 14.9 0.5 0.0 0.0 0.0 6.5
17 42.7 0.0 2.4 16.9 224 15.1 0.0 0.0 0.6 0.0 0.0
18 42.0 0.0 1.0 15.9 214 16.9 0.0 0.0 1.2 1.7 0.0

19 41.7 0.0 1.6 16.7 21.5 17.3 0.0 0.0 1.3 0.0 0.0
Average 425 1.4 5.4 16.8 21.4 10.1 0.5 0.0 11 0.4 0.3
Stdev 13 2.1 2.6 0.9 0.9 4.9 0.6 0.1 0.6 0.8 15
Min 38.7 0.0 1.0 14.2 19.5 34 0.0 0.0 0.0 0.0 0.0
Max 45.2 5.0 9.3 18.5 224 17.3 15 0.4 3.1 2.6 6.5

*SEM Semi-Quantitative Data Normalized (wt%)

93



Project: 12547-001 MI5031-OCT10 MineMakers

Sn Oxides (w Fe)

Spectrum [¢] F Na Al Si Ca Fe Mg Mn Ti Sn Zn P
1 39.2 0.0 0.0 0.0 0.0 2.6 46.2 0.0 0.0 0.0 11.9 0.0 0.0

2 40.9 0.0 0.0 0.0 0.0 0.0 43.6 0.0 0.0 0.0 15.6 0.0 0.0

3 41.2 0.0 0.0 2.9 0.0 0.0 32.6 0.0 15 1.0 18.3 2.6 0.0

4 38.7 0.0 0.0 4.6 0.0 0.0 30.0 0.0 0.7 0.0 20.7 5.4 0.0

5 41.2 0.0 0.0 7.7 0.0 0.0 17.0 0.0 1.6 1.4 24.2 7.0 0.0

6 47.3 0.0 0.0 35 10.0 0.0 0.6 0.0 0.0 0.0 38.6 0.0 0.0

7 30.0 17.9 0.7 1.7 3.2 6.2 1.7 0.0 0.0 0.0 38.6 0.0 0.0

8 42.4 0.0 0.0 1.8 4.8 2.0 4.1 1.1 0.0 0.0 44.0 0.0 0.0

9 33.1 0.0 0.0 0.8 0.5 0.0 2.4 0.0 0.0 0.0 62.4 0.0 0.8

10 34.1 0.0 0.0 0.0 0.7 0.0 1.6 0.0 0.0 0.0 65.6 0.0 0.0

11 33.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.0 0.0 0.0
12 325 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 67.7 0.0 0.0
13 33.5 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 70.2 0.0 0.0
Average 375 1.4 0.1 1.8 15 0.8 14.0 0.1 0.3 0.2 41.8 1.2 0.1
Stdev 51 5.0 0.2 24 3.0 1.8 17.7 0.3 0.6 0.5 22.3 24 0.2
Min 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9 0.0 0.0
Max 47.3 17.9 0.7 7.7 10.0 6.2 46.2 1.1 1.6 1.4 70.2 7.0 0.8

*SEM Semi-Quantitative Data Normalized (wt%)
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Appendix E — SEM-EDS Investigation for -10 Mesh Material for Coarse
Scheelite

SGS Minerals Services



Paticle # Area (sg. pm) Calcutated ECD Paticle # Area (sqg. um) Calcutated ECD
1 6 3 52 13 4
2 6 3 53 13 4
3 6 3 54 13 4
4 6 3 55 13 4
5 6 3 56 13 4
6 6 3 57 13 4
7 6 3 58 13 4
8 6 3 59 13 4
9 6 3 60 13 4
10 6 3 61 13 4
11 6 3 62 13 4
12 6 3 63 13 4
13 6 3 64 13 4
14 6 3 65 13 4
15 6 3 66 13 4
16 6 3 67 13 4
17 6 3 68 13 4
18 6 3 69 13 4
19 6 3 70 13 4
20 6 3 71 13 4
21 6 3 72 13 4
22 6 3 73 13 4
23 6 3 74 13 4
24 6 3 75 13 4
25 6 3 76 13 4
26 6 3 77 13 4
27 6 3 78 13 4
28 6 3 79 13 4
29 6 3 80 13 4
30 6 3 81 13 4
31 6 3 82 13 4
32 6 3 83 13 4
33 6 3 84 13 4
34 6 3 85 13 4
35 6 3 86 13 4
36 6 3 87 13 4
37 6 3 88 13 4
38 6 3 89 13 4
39 6 3 90 13 4
40 6 3 91 13 4
41 6 3 92 13 4
42 6 3 93 13 4
43 6 3 94 13 4
44 6 3 95 13 4
45 13 4 96 13 4
46 13 4 97 13 4
47 13 4 98 13 4
48 13 4 99 19 4
49 13 4 100 19 4
50 13 4 101 19 4
51 13 4 102 19 4
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Paticle # Area (sg. pm) Calcutated ECD Paticle # Area (sqg. um) Calcutated ECD
103 19 4 156 25 5
104 19 4 157 25 5
105 19 4 158 25 5
106 19 4 159 25 5
107 19 4 160 25 5
108 19 4 161 25 5
109 19 4 162 25 5
110 19 4 163 32 6
111 19 4 164 32 6
112 19 4 165 32 6
113 19 4 166 32 6
114 19 4 167 32 6
115 19 4 168 32 6
116 19 4 169 32 6
117 19 4 170 32 6
118 19 4 171 32 6
119 19 4 172 32 6
120 19 4 173 32 6
121 19 4 174 32 6
122 19 4 175 32 6
123 19 4 176 32 6
124 19 4 177 32 6
125 19 4 178 32 6
126 19 4 179 32 6
127 19 4 180 32 6
128 19 4 181 32 6
129 25 5 182 32 6
130 25 5 183 32 6
131 25 5 184 32 6
132 25 5 185 32 6
133 25 5 186 32 6
134 25 5 187 32 6
135 25 5 188 32 6
136 25 5 189 38 6
137 25 5 190 38 6
138 25 5 191 38 6
139 25 5 192 38 6
140 25 5 193 38 6
141 25 5 194 38 6
142 25 5 195 38 6
143 25 5 196 38 6
144 25 5 197 38 6
145 25 5 198 38 6
146 25 5 199 38 6
147 25 5 200 38 6
148 25 5 201 38 6
149 25 5 202 38 6
150 25 5 203 44 7
151 25 5 204 44 7
152 25 5 205 44 7
153 25 5 206 44 7
154 25 5 207 44 7
155 25 5
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Paticle # Area (sg. pm) Calcutated ECD Paticle # Area (sqg. um) Calcutated ECD
208 44 7 264 76 9
209 44 7 265 76 9
210 44 7 266 76 9
211 44 7 267 76 9
212 44 7 268 76 9
213 44 7 269 76 9
214 44 7 270 76 9
215 44 7 271 76 9
216 51 7 272 76 9
217 51 7 273 76 9
218 51 7 274 76 9
219 51 7 275 76 9
220 51 7 276 81 9
221 51 7 277 82 9
222 51 7 278 82 9
223 51 7 279 82 9
224 51 7 280 82 9
225 51 7 281 82 9
226 51 7 282 88 9
227 51 7 283 88 9
228 51 7 284 88 9
229 57 8 285 95 10
230 57 8 286 95 10
231 57 8 287 95 10
232 57 8 288 95 10
233 57 8 289 95 10
234 57 8 290 95 10
235 57 8 291 95 10
236 57 8 292 95 10
237 57 8 293 95 10
238 57 8 294 95 10
239 57 8 295 95 10
240 63 8 296 101 10
241 63 8 297 101 10
242 63 8 298 101 10
243 63 8 299 101 10
244 63 8 300 101 10
245 63 8 301 107 10
246 63 8 302 107 10
247 63 8 303 107 10
248 63 8 304 107 10
249 63 8 305 107 10
250 63 8 306 107 10
251 63 8 307 114 11
252 70 8 308 114 11
253 70 8 309 114 11
254 70 8 310 114 11
255 70 8 311 120 11
256 70 8 312 120 11
257 70 8 313 120 11
258 70 8 314 120 11
259 70 8 315 120 11
260 70 8 316 126 11
261 76 9 317 133 12
262 76 9 318 133 12
263 76 9 319 133 12
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Paticle # Area (sg. pm) Calcutated ECD Paticle # Area (sqg. um) Calcutated ECD
320 139 12 373 411 20
321 145 12 374 436 21
322 145 12 375 461 21
323 145 12 376 468 22
324 152 12 377 468 22
325 158 13 378 468 22
326 164 13 379 556 24
327 171 13 380 556 24
328 171 13 381 562 24
329 177 13 382 645 25
330 177 13 383 689 26
331 177 13 384 746 27
332 177 13 385 765 28
333 177 13 386 859 29
334 183 14 387 904 30
335 190 14 388 935 31
336 196 14 389 935 31
337 196 14 390 954 31
338 196 14 391 967 31
339 196 14 392 1017 32
340 202 14 393 1068 33
341 202 14 394 1125 34
342 209 14 395 1175 34
343 209 14 396 1188 34
344 209 14 397 1239 35
345 209 14 398 1289 36
346 215 15 399 1390 37
347 215 15 400 1523 39
348 221 15 401 1592 40
349 234 15 402 2047 45
350 240 15 403 2945 54
351 246 16 404 3299 57
352 246 16 405 6787 82
353 253 16
354 253 16
355 253 16
356 259 16
357 259 16
358 272 16
359 278 17
360 284 17
361 284 17
362 284 17
363 297 17
364 303 17
365 316 18
366 316 18
367 316 18
368 322 18
369 329 18
370 329 18
371 373 19
372 379 19
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Terminology — Liberation and Association

Terminology developed for liberation and association are presented below.

Liberation classes were defined as the following; /

#

Free: A mineral with 100% surface exposure /

Liberated: A mineral with 295% surface exposure
Midds: A mineral with 290% but <95% surface exposure > Q
Sub-Midds: A mineral with 220% but <95% surface exposure
Locked: A mineral with <20% surface exposure \ #
Legend for liberation cm

Association classes were defined as the following; -."

Barren - A particle that has 0% of Fluorite

Free Fluorite - A particle that has >=95% of Fluorite

Binary Fluorite: Scheelite - A particle that has 295 area% of Fluorite + Scheelite

Binary Fluorite: Bi-Minerals - A particle that has =95 area% of Fluorite + Bi-Minerals

Binary Fluorite: Cassiterite - A particle that has 295 area% of Fluorite + Cassiterite

Binary Fluorite: Ca-Silicates - A particle that has 295 area% of Fluorite + Ca-Silciates

Binary Fluorite: Other Silicates - A particle that has 295 area% of Fluorite + Other Silicates
Binary Fluorite: Fe-Oxides - A particle that has 295 area% of Fluorite + Fe-Oxides

Binary Fluorite: Calcite - A particle that has 295 area% of Fluorite + Calcite

Binary Fluorite: Other Carbonates - A particle that has =95 area% of Fluorite + Other
Carbonates

Binary Fluorite: Pyrite - A particle that has 295 area% of Fluorite + Pyrite

Binary Fluorite: Other - A particle that has 295 area% of Fluorite + Other Binary

Fluorite: Other Sulphides - A particle that has 295 area% of Fluorite + Other Sulphides
Ternary Fluorite:Fe-Oxides:Silicates - A particle that has 295 area% of Fluorite + Fe-Oxides ,
Ca-Silcaites + Other Silicates

Complex: Any combination of the above definitions has been defined as a complex particle

Association categories for Cassiterite, Bi-Minerals, Scheelite, Pyrite, Fe-oxides are based on the same

principal.

SGS Minerals Services
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QEMSCAN™ Operational Modes

QEMSCAN is an acronym for Quantitative Evaluation of Materials by Scanning Electron Microscopy, a
system which differs from image analysis systems in that it is configured to measure mineralogical
variability based on chemistry at the micrometer-scale. QEMSCAN utilizes both the back-scattered
electron (BSE) signal intensity as well as an Energy Dispersive X-ray Signal (EDS) at each measurement
point. It thus makes no simplifications or assumptions of homogeneity based on the BSE intensity, as
many mineral phases show BSE overlap. EDS signals are used to assign mineral identities to each
measurement point by comparing the EDS spectrum against a mineral species identification program
(SIP) or database.

There are three general types of measurement: those using the linear intercept and those based on
particle mapping. Bulk mineral analysis (BMA) is performed using the linear intercept method, and is
used to provide statistically abundant data for speciation and mineral distribution. Particle mapping
modes, including Particle Mineral Analysis (PMA), Specific Mineral Search (SMS) analysis and Trace
Mineral Search (TMS) analysis provide information on spatial relationships of minerals, including
liberation and association data and provide a visual representation of mineral textures. The particle
mapping modes of measurement also allow for advanced analysis of the minerals of interest, including
grade vs. recovery relationships and mineral release curves. Specific details of the measurement modes
are presented below, while visual examples of these two measurement classes are presented in Figures
1 and 2. The Field Stitch (FS) mode of measurement maps a core sample that has been mounted in the
polished section. It collects a chemical spectrum at a set interval within the field of view. Each field of

view is then processed offline and a pseudo image of the core sample is produced.

Bulk Mineral Analysis, or BMA, is performed by the linear intercept method, in which the electron beam is
rastered at a pre-defined point spacing (hominally 3 micrometers, but variable with particle size) along
several lines per field, and covering the entire polished section at any given magnification. An example of
a BMA measurement image is shown in Figure 1. This measurement provides a robust data set for
determination of the bulk mineralogy, with mineral identities and proportions, along with grain size

measurements.

SGS Minerals Services
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Particle Mineral Analysis (PMA) is a two-dimensional mapping analysis aimed at resolving liberation and
locking characteristics of a generic set of particles. A pre-defined number of particles are mapped at a
point spacing selected in order to spatially resolve and describe mineral textures and associations. This
mode is often selected to characterize concentrate products, as both gangue and value minerals report in

statistically abundant quantities to be resolved.

Specific Mineral Search, or SMS, is a modified Particle Mineral Analysis (PMA) routine. However, in an
SMS routine, a phase reports as a low-grade constituent and can be located by thresholding of the back-
scattered electron intensity. Any accompanying phases of similar and higher brightness are also
mapped. For example, this mode of measurement would be selected in ores of low sulphide grade,

searching specifically for particles containing sulphide minerals.

Trace Mineral Search (TMS) is an additional mapping routine, where a phase reports as a trace
constituent and can be located by thresholding of the back-scattered electron intensity. The objective of
this routine is to reject barren fields and increase analysis efficiency. The outputs are otherwise identical
to the SMS routine. This mode of measurement is often used for advanced studies of PGE ore types, or

trace minerals of interest such as molybdenite.

It is important to note that with regards to SMS and TMS modes, results pertain only to the target
minerals. PMA must be selected if quantitative gangue characterization is required. For example, in
some sulphide ores, it may be more efficient to reject barren pyrites in favour of copper-bearing minerals.
However, it must be noted that data captured in this manner will not reflect the true characteristics of

pyrite, as only the pyrite associated with the copper-bearing minerals will be represented.

The Field Stitch (FS) mode of measurement maps a core sample that has been mounted in the polished
section. It collects a chemical spectrum at a set interval within the field of view. Each field of view is then

processed offline and a pseudo image of the core sample is produced.
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Appendix H — Particle Maps

SGS Minerals Services



107

BUNasihw"a@eSnP
SuaPGu G FovagFrPRG ...
CHRITT S AT ST S
TETCLOTRETETG ST [0
CTEFPATIR LGP EGTE poPpe

-‘Q‘-”."‘“""\.‘
BTSSP E HET BB LN R

Lo Bt it LA LA L 2od S

PP I G Y TP QI OosLn

RV D IS T A FETTAS
n\-s.sgg.‘o»’#c.-ﬂb.
BHPTEP VDY SOeBOGALBPA®
WEJPIUBOFSOT T T HN @
aad S Y P JE WY FY T AN L ¥

—

CRRERCDEENE0ECRECENRRREEER0N]
992990982400 2700422838545¢




108

Minemakers
12547-001
MI5031-OCT10

Particle Maps - +63 um Size Fraction (Sorted by Size:

Q‘#"..“\"vav‘\'so
P ik abatmadnd b - 1Lt ¥ of Al Wi J
.\.,.tb.""\\"d‘h*t‘

FAPD T Do gnotsrangeo
L3l Lonit LAl Al ot L0024
(Y AP L LRl S LD LN TNt X T Pl
el g BTG R N a0 iy G B g,
B HSAGRIFLT RVNPGATQERH"E
"'Jnﬁ,d“‘\"\"\.""‘.*\
il F 2 T L el ¥ T A S T 2T SR L
VA AN AT Al A A Tl 2L A
SLGOTPIRYG TPV DRI T TG oS
I Y S Al LA I Nt ad b el b
TR RNTTAIBITAPH[OTGTRLERA
"‘\5‘-\"'&\"'%"""“t\("‘"

""—".QtinrQrQJ‘!\"&’

T 3d4um
— 45.0pm
1000.0 pm




109

Minemakers
12547-001
MI5031-OCT10

"a-r‘d"d-’..aaq‘.v;,ocnq‘w
QTITQT IS r g =
PRPIRTEPTOATPARTLGEGO/RSHO S
GTRPTrTAmBRL T gan pgrThra™
PRI MY T AFRBRYDERE®
L bl T 1 L biad £ 2 L hadad d dgnd A 1 45

Attt ¥ 7 VAL FTTY TP WL
PavenpTovgrTgavrgeengause
RETABLOGTIOTSOpR I TSV .

v
TopTACTH e TgouGgp s T e ey

UHR L EPA €U vULBguOSsOonIn
ALY Bl ol L idesl 24 A0 LR L et Lol o
"'Qﬁb S il Al " ltanindedind $ AL A d by 4
J"*iﬁtbi"@g:?’ﬂﬁqc“\qs’9.49
Q'lb#ﬁg\,..n'q."ﬂ-"t',"”-
peavw 5"‘*#“,4'&0#‘"—‘\*-
M R T St Lt L

Pyrite
[l other_sulphides
Other

1 3dum
— 450um
10000 pm




110

Minemakers
12547-001
MI5031-OCT10

.f’fsf“ﬂ“\.-u’w“%%;'.g“;

PROEVPELPVERQGRI LT EHS>TARST&

Q‘st\a'-vi"’clggqc'...d\é"
’*“‘-~'L "?""*""""}Q‘-‘

LAl Sl d LW VL LY Sl bkl ool Yl S
hled Al Db d L Tl Al 1 1 L 20 108 B g
.QOﬁsIvdwm‘,*fvr‘OCOQQ’.-.
PLECRIPCROCATPYE-CIVE T FOIG>
L A T L Al V andad A A Ll od g Tt AL S
‘#“""”““"'U.".‘\Q~{;

et bl T VL Ll P I ANI s T P L
SLREFOLSpr s grgongacgsun am
QHBAS FNPOLERALQVSL G TART~
’.pgQ,“""@‘Q’d"“’ﬁ‘ﬁ&ﬁ\
VICPABRIDIVEVIIRT ARG >0
ol T L gl A VT Lol it P AT & b
Vf".‘ltﬁbvo‘-s‘%gt"‘g'orw’
el Il TA LAY LA LY LSl b .

— 450um
10000 pm

K
H
I}
=
& 2
3 Z
E}
3
D

ONSENCONEEROOONNCEERERORER0E] £




111

Minemakers
12547-001
MI5031-OCT10

ﬁ’%.‘ﬂ‘s.'h"f;{‘\OT‘G-Q"’VT =p@
TITALTLRTEIOYLANT P UT O SR P
PAFLRBVT J L IPIIphg T T wse
L AEA T h bl LA A Sl LA L bt L1 2ay
t‘acv«ochﬁc"a"vqﬁwgnv--qﬂﬂg«;
“""“'“WQ”‘J%‘OQ“Q’Q&G’O"%:
e}ﬂd""&d"‘\ﬁu'q‘(oahq‘dg“

“'\w'\ﬂﬁﬁﬁ"‘--@&’g AT LYY -om

- o h er_Sulphide:

CAPGHIRTHERTETITRV S GEATHE T O
-y-.u.‘.%Q‘s‘-q‘ﬂ“%’.‘i.ﬁg"“".
T 1 A2 A AL AL XY 32 L 4 Pl T Aol Y

i A R Al R TS LY A RAS L4 & &N
Plovevappe '\\Qﬂ'?'bt',aasb
""C.‘\/;-‘,“‘ﬁ""ﬂhbﬁ'é"ﬁ“
.#.9""1‘&&.-;&‘6?"‘\“"30
trwog,vt.cap’pgoﬁgtah""J"\
"‘@\#‘tl‘.\.ﬂﬁ"“‘ﬂ‘ I'Q’!ﬂ‘
‘&I'QQ"-’;' 'fus‘v’\"-oﬁ"‘qwag

— 450um
10000 pm




112

Minemakers
12547-001
MI5031-OCT10

' 2 24 St T FT Rn Bl 22 AR L T EN
o R bl L Anhd Al bl 2% T A A et S 2kl 4§ 2
il T ad g B sabai g N 25 b £ L it
- 4-*_-;;-,",-"‘::Tcﬁn-a-bvnl\\lﬂfé
R TP 4 AL N Y X L Al Dl Tt Jagd L Sk B 7 L4
BeSLTTRAPLEDPARBYITRESGI™=Ve §
‘.lnuv\\-n\-‘;""ﬁ‘a i'b"decu‘
bl T P 4 A T i gl T A g™ L L i X F 4N Sk
FyourseRgTT TR PpevT T gis VIR &
QoS TeRTTptrcagY P eIcsIe gy
'dqtﬂ*'ir'th"“(‘*‘Q“"&#i#’f
A\ - "
feFagToogsaTTeIRSpTIav T LEeTY
VLT TR SIS AP RPEPT RN GG me B
\ﬁtigz.s"ura"-tgr.ius Tavaggae

3’,q'-g—guona-u‘/‘.scqu,ng—'

Ll o A Al it J e 2hd Lah T A2 2
ﬁtpdj“"‘"'t'ﬂ‘l#!b\\g{,&ﬁ\lﬂfd,

o‘bv#‘vv.d"qaﬂaﬁ!’ AP GRS gy

YLBPRYMIF . TLESVR VT HIGgILRTUL SN
BTLVOTBESGRP TP R TITIOHY O S
FAN YIS S A LIRS F I Cld L 029 L 0 L FN LNy

T 3d4um
— 45.0pm
1000.0 pm




113

Minemakers
12547-001
MI5031-OCT10

Particle Maps - +63 um Size Fraction (Sorted by Size:

"‘.’%.!:&'"‘v“-“'-—-“‘v&'"”‘lﬁl
q&v"'tfo-.#"yw.q&'A\g'tgtﬂ‘d"l

ﬁﬁ""ﬂ‘ﬂﬁi%.'hd""'V‘%g}_ - ot @ =
‘0&4\"6.ﬁ‘*““js‘aﬁ*“*'ﬁto.

d aebht At FLEAAT AL St danind

sgn Q’\h.l&‘a{}OQ""'.%@"““%‘
R AL Ll el I L aduidV L bt L S e ek £ A
A AT ALAY A0 b d b bl £ A sl 'Y Juad 4 Jak b2
A IEEF A LRI S Dbl 2 2adt it it ST 14
TEPRARRLIIRGTIDPF Y PO TR

et LRt 7 il CERTI ST TIT I LT FY i
&“'9“‘!’*\0‘44'~O'§vv&to'c--cw‘
‘\"Qi?ﬂﬁ’“‘%?'@Q’V“‘g"’#&“’..
BB P LA PRINPOPRTAPE TIG CYVRE
S A 22 N LTE LI B A O
BEY AT LV RAP D H T EORNACFRNT T gy
I\-‘"""C'l‘\.#'ﬁ]““’"‘l%’A%‘mo
o WA gy, _.{m_’.”'h‘%.ﬁ’i; “g",“q.'Q'
.09“uu.sﬁ‘.‘&@g‘@hgﬁ-.',‘.,,““-"
"'.Q‘ﬁ’~"\E§h‘"'~“‘\\-’-”a~".‘
VPG RTATETNAL IS VDA BT RTEET T g

1 34 pm
— 450pm
1000.0 pm




114

Minemakers
12547-001
MI5031-OCT10

el & L T 4 1 Sof Aaminbadd A Sdnhad DA % 7 4 8 A 2l L V.
¢-.pnso\'*a-‘-;ggggg'c'\‘;&ﬁt"ngez,nf’bﬂd
GUVFEOR TP ARNGRAARN VAR B PFNTIBBIRY
L Aadeh St B L] T T A Ld sy T hul Dl L il A
L T LA S L e PR AL S L DLV o S
‘il'EG"“J"b“'b"“"D“ﬂ\""l\.l.'ﬁ%’ i
.aﬁ‘"'\J”‘tt‘-l""ﬂ“&"{\-\;ﬁ“-ﬁ.‘ Ewmm

Fe-Ca-Amphibole(LowAI&K)
[ piopside/salite
rnu«bméprtsbf“x.f':"L,'pgch.-y;*-* =
Il chiorite(F)
F 4. X 3 ] :bb‘,"""‘f-"&"",“1{_.5."”“ EE.:E'Z.Z
.g-J""h-'.“t‘d"";\’i?".." =Z§;:rn:ilica:es

[ Fe-Oxides
[ other_oxides

W rAQEREBIPARTIQRC T T QGL oo NA e Dun

Il ca-Fe Carb/Ox
e oy [ other carbonates
semevgoacasywe  wgyan TN TPom e BETT

CTLAIPVL T LoAQIUITFIIOTg I I OTee gu Do
‘.-r(f!-‘w&t!h"‘.“.-.\{_.ap\-v‘QQ“\\‘
Ll Dl Nl I S e R L S L R L
Vﬁ'!‘fl“‘f'f‘f‘)ﬁ"‘;"."3“*3"
APPQAPIOROIQIG P T RO PP AT T T PR T Prn
TRl Al P WIT IYAI LA L LYY
*"-"\Q"‘“4’?’!’*.8'\-.""““.
Sﬂ.‘d‘liﬂ‘*m”ﬁ"ﬂﬁw‘f’ﬂ.QQQQOb(“
“""ﬁiﬁ"’\""”“ﬁ'IQ"'\‘!Q\J?QQQ

1 34 pm
— 450pm
1000.0 pm




Minemakers
12547-001
MI5031-OCT10

115

Particle Maps - +63 um Size Fraction (Sorted by Size:

u”pgsbaqr‘\ﬂ.:.4!5&&0';%'36!'\!??‘
,!“uﬁichV‘Q“bi'J\‘d“jii.'ﬁ*“
AV Al Tl TERA Al AN LI Z 3T A1 A 0 Mt St §
oL--""/‘#‘-ﬁ"‘4‘8#"‘“"‘01“‘6“1
Qd"glﬂl*"'""—'-".“'\'&3*""'""“‘
LTS R T ENLLEIdN e Il AT Sl 4 N
VELVTARBQ{PAY S ITNCTVINV s aTE S g
“*'“‘Qq’/.&“.ﬁ““;"'”é,‘."' et Narme
GARTT A T QYPETRILA T L TNAPT UG TEEERR :

‘4%0*0-:‘;/:@*941"'0&""0‘@“";" |
TE P AP D ILATRCIPART VLSS PSS G E&K
‘h‘§dba0“@;%4"\94‘.“”!90&3" — e
Q’\saigwvv‘;drvww“g‘&s&.tid%l‘-& Sowrs
‘.ﬂ"ﬁi"'”““gﬁ_l..‘sﬁ“@(:-#w‘(:"':.Q*'b =Fo:5£§2i:ms
[ other_oxides
hAA AT LS Dl Nl AL T LA Y ¥ L oLV 1 AN LW L 4=

[ other carbonates

..."‘"".“”.'.“.w“h‘.\’.‘— @ =Z);I::$_Sulphides
it A A A T A AT A RA s bl VLI TE A2 A
AN MM LI T LA E SR P A Lt T il I
Q““‘\#‘"&“Qﬁ‘"&b&'-—"ptwt’gg’

TRl FYL VIS PAT RS AL AT T L I AL L tl A0
"’4'&-“‘-"“&."“'@'QO"’*“".{_}"’
---41'{’:_,*uxg;l*nu-’#b‘#ﬂa‘ﬂ'lip.uo{“’
PR P AR SN L L 27 3l Y dndadal L Lol 3 2 F L

I 34um
450w
1000.0 pm




Minemakers
12547-001
MI5031-OCT10

116

Particle Maps - +63 um Size Fraction (Sorted by Size:

YRICRT PERTEP T RANVAT"" RN GACIEPRITF
I YA Al bl S I L Tl Pl Vhad Y LN 2 A2 TN
{&t&l&&"‘"\t"'&"\”'l’&ﬁﬂﬂ\tfé'
it ALV IR L ETE A IR T il FAT LA BY ¥ L dn
PEACRPIENFI L JLOVTCRYECT LGB RT ST 5
&‘,IDD"a"-ﬂd"&“.‘.‘hl’.ﬁ-‘ﬂt&ﬂ“' ey
-
i*d'h“&"btl""f“l LT I AL ST VI LY

-A tin ne/c ummingtonite
[l Fe-c a-Amphibole(LowAI&K)
-D opside/Salite

PO APPRYROEERTTF QBT R 39%040\9\-90!?
4.‘!&’,?55‘\\4.("‘*“ LR NEQpeT o
Al At LA MY I L F 201 L A LS Rl 2 Frrat dd ¥
‘-\‘Q\)g"ﬁtﬁt#&?ibasxtsa.tmvoaﬂn s
anv#\b-l‘c'\"*"l&&‘!ﬁ“fﬂ@ﬁi’ﬁiil

vt‘p‘aag“‘cavea‘,fnaqy ‘*verr\—@ M o supnces
MY AL AT TL AN VL AL AT S VTR CE Lhded £
u.n**wgty\’\aa,aaaspv'§‘gfp‘4.‘f—’-vs
-a‘t’\“'Qta"_/,odv—:;\fgqingqc'{“vﬂgoov.
I AL A AN YV AR LA AV A TY 2L g L EL Loty 4
BLIUCSVIE LBV P PRI SOBGRLCRS G
UG T ILARTIIRG g4 T PR R AL SR ARy
2T ALAT AL LY Sd AR Ml ald Fhid tub AL 3
BEAAFIRSVAIVEVESCNaTIICT 4oqy JE80™ 5
ATVIODORAVTNEARTAAPLRLIVATITRENIVN S
R AL AL I L Sttt ¥ A T AN T 1IN
TRAPBMETSET IS TEURNFAQRNSSWRAL S GALMT

— 450um
10000 pm




117

Minemakers
12547-001
MI5031-OCT10

TRUWGHFTSETNISTESATEIEISORG) g Aajpe
CPP P FRCRIP YT GO LNGETIIY T
f"‘&"‘\’\‘?\‘."“. £ ‘Q‘-."'“’ﬂfﬁu
g B4 LALES Ae Mg Bl L S0 bl dl e Sttt i dalobd Sl
TEEIRPIITHISNTPIFTET T GRTVALI Y RIS -
M YY L AL VAT A LREL T LT AT S AL Ly B=
J""Q\‘\‘Qﬂ““‘@“#.Q'Qv&.ﬁ{@‘qm." =
AP TN e TR L P AN L T EL T X O -
'm.gibﬁl‘lb“ﬂ‘\.Q’"’*"obi&&p'-‘w‘
té‘ﬂg*gﬁt‘tt"’a-ﬁ 0‘-.‘*\1\‘4‘-.‘.35;; SVRER WMo

[] k-Feldspar
[ plagioclase

et AL FA VARSI INNY Pl Pl A Ls RE YT il ok L4 W=t
I sphene

RO RPNI A PR SV IAC RGPV PTORTORG T ET B

[ Fe-Oxides

"\-‘\."tlh\li‘c‘l‘"“"""‘ﬁ""i“ Sl caeie
- k4 h L=

Il ca-Fe Carb/Ox
[ other carbonates

IS Sl L bl e e S LT 4 X TV Y Lo

Cother

“'Q-O\b"lld(ﬁiihﬂ‘*"""""""C-&{,\Q?i"‘
At bl At A LW Ll it St S b Rad 2 M
et SALTIAL T SN L R T XTI LT St TP FAd RAL &7
g..ga&-1;‘._upgg’uA.qh"n.bs-l"g‘tdhbft
“'l'&!\"lﬁiﬂiﬂl'ﬁd"&&“."a"’"V"""ﬁ
"“\C’A“Q"’t;ﬁ“.“dﬁd"."'-ﬁ'I“.
\quct&l‘ﬁit\l?#&lﬂﬂiﬁhﬁ'"?‘ﬁ\ﬁ"ﬂk
SABUERG F (DS P2 EBsV "o g - PaAlprvrges
..-—‘¢ﬁ"n’n“‘"Q“C“,~:;’i"'\"“"l“
(At T T WA LIV T AAVANAS LA L AL DL Ld 2d
votca,n»’ﬁvtbdaa‘q(‘qbn(‘o’ﬁ‘-‘g&\

—  450um
1000.0 pm




118

Minemakers
12547-001
MI5031-OCT10

Particle Maps - +63 um Size Fraction (Sorted by Size:

(AN T I Al il Bt L2 A R TIT Ak Sukat LA A2 g
q«;a",‘v‘v't'—n-r tv\tqgghgvsgqv*'/as-

LS A L Y A Al DAL AR s AT S ST F 1L Sl S
rt'*\‘-‘&"fr'-->¢&Q‘c’q4~.‘p4‘4‘-"~,“'
!‘"“‘Plﬁsiﬁﬁf-'«fltf‘-v.'.gw..--»--q;awp

4 k.ﬁfﬁ-qc*a‘ﬁ-\..’)’é‘q;-\;'vasu"i" =
Q\t’-s—v&’Gl‘dﬁ‘gerfﬂ“g","‘,’.“

A ldehid F ALS P IV AL I NS E Rldtddes L1110 oo
l&8”64.“%‘4?"’-.-‘5’r\.,_’q‘.g_.‘.¢~,_'“,_‘“’ O seriteuscoune

M chiorite(F)

‘..ﬁ.“”’ilcu q.“l".:i'\bﬂvlﬂ‘thrl' I paciorose
FEAFQTPETOTTRRTTRALIT ORI VSO u SR A R

CATTEBROYG JATRONT e gL gGrosebgessy Bt
Il ca-Fe Carb/Ox

e e e i ¥ T OmMEE T T ""'E [ other carbonates

M Pyrite

""’l’y""»’w..—-‘"ﬁ"““‘(;“‘«‘E’iﬁ‘Q Egt::_smphides
nuuv’-'u--nuwvrm"-uuﬁ__;“

---\g‘ng‘\ll\vlsv"')f'\jks\fﬁ‘“E“""
-.Avp"gg."@t’v.‘-“-&"‘&ti\d&‘g"ﬁ’fﬁ“
T AL A Sl Mhhadd M L I g AL L T s T
'qi\"“i&.ﬁ.'.‘:‘:!‘h’%’*‘w""ﬁ&'i"%;é‘ﬁ&#"
’PQI“'I'@’S‘@}""'\"*“"‘ﬁ‘*i’i“.\ll
#tft%&mvca-;asa4%"36?._,{.\rua,.‘c‘ik'{ﬁ_.~&
rtdswq"arr‘géﬂga-\‘.‘vcvr-%&.gf‘é;bdt-‘vt
Q&ﬁ‘:ll‘&‘!'ii"“""‘\"“ L A S A "'”4"!,5“"

1 34 pm
— 450pm
1000.0 pm




119

Minemakers
12547-001
MI5031-OCT10

Particle Maps - +63 um Size Fraction (Sorted by Size)
= Y ’ - L ' ¥ -
*g’!’-t\b‘k_"“‘"“‘\.":QJA‘**G{’\"‘\B‘S'!Q(\*P
‘oc_‘.q¢§-;p‘las*g\d.g/tﬂ-dl&#ltvgo"'
\"'\b‘;"‘-ﬂ-i;-&a.‘.'@ﬁ"‘!‘\fﬂj“d;l‘tw”g
hald hd b s b i S PRI A RY L AALT L LA Add
."hu&*t£‘¢~¢%%“4él"‘#\"‘(iﬁI‘g"'""‘. y
RGP aCrALLgRP WP PITSLATALSNART S F% B
""'"‘Qf.““"f‘""‘"bﬁ'o‘ntuﬁ""iﬂ‘,«"‘

ineral Name

""tii;:, EFQEUEPRAAPII AT RYSTEF P AP FeI™TT
ATt RN Ll A LT ALY LV FALS Sl b L o
ﬁ\0-—'0\4&‘1;“‘@0"y‘gljarﬁncc"a~g-‘s-

-,"‘n:snsg;‘g‘atrtsoav§§¢"$(Q¢¢t“*"
. [ other silicates
PANIOVARRS AN F TR TVRACTAGEGYPFF VAT O e B o aces

[ calcite

“7"""@‘.“’A%4".-‘/"%""‘Q‘ﬁbﬁbi'f‘d\"!@ # [Ecerecariox

[ other carbonates
M Pyrite
[l other_sulphides

PTHRIRT AT TR Y ATV T ET AL JOVRIER P Doner
TR AETRE ARG SN T AT AQFEP TR IR
!‘t‘iﬂ,ﬁ'tﬁt‘"ﬂ&l‘lfﬁ#h.ggag“..f4~¢""
AL IS AT SN AT AN Bl -uy-:-:,;-aquv’
I Y EAL T L @rgsuq-‘s‘pau'nv‘n',"--..ﬁ-’
AW AL et AV L Y il T AT A LAY L Ll P
CEETARIN LSRN RV LPRIICPAREIR BB S IIY
LU SYVEPILPRIBALT NPT VSR LRFIRIPII 2L b g™
CACIELIILTHEIPNTICYRTTISUA TG ISR SAGSRNS
si#‘lqd‘ﬂ‘»‘anagq"ma'"a,,"";_.“‘
Q".‘b"f‘s#‘g‘.zq_q, "*“Eﬁ*‘}“b(“""b'

—  450um
1000.0 pm




120

Minemakers
12547-001
MI5031-OCT10

Particle Maps - +63 um Size Fraction (Sorted by Size:

PANIGDAARB AN G TR VIACTACRGYFE VAT ST
ff_:z_"’g;,"a%4".0“'%"""Q‘ﬁ‘ﬁ"'%d\"‘@ !
AN AN LIRS LA W AL bl S V¥ AL AT A2 BT
q‘rnsn,tttttt-&4-9ﬁanasiagddltf4&cr¢1v Mineral Name
I IAS I AN AL I SN S AT T AN DALl 'wrﬂg'u'pgaif-

]
ATARGIRRNGEHRNI NS paT gyt gagatarn Ty E
AR AL LI IR AT LY L TE ST S Rl A LI 0d £ Sl Ll 2 1=
CEETARINLSRENP RV LPRPICPAREIR VL VAL POY BT
U AVEPIBPRIE ALY NPT BIRRCTIRIPII DL g S o
CABITLIART S LIPNEBTY T TI GNP OF SRSV SRS ST
‘&i#‘l““&‘Jg*-‘lﬂ"t*cr'é&“"‘&_bm“ Bl sphene

[ other silicates

e/Epidote

ite/Cummingtonite
Amphibole(LowAI&K)
e/Salite

[ Fe-Oxides

Q".‘b-—quig‘{_‘, ‘“'““:ﬁ*’"“bﬂ“""b. [ other_oxides

[ calcite
Il ca-Fe Carb/Ox
[ other carbonates

v )
R i Y e L RIS I T YLLL P, -

[l other_sulphides
Cother

FPS T TRGUIPRAGANEET OV AR ARGV AL LSS o
SIFROLTVANABIPPPLEFRTANETO T T m i ag g p T
RLLPRP S TRV FE T LAPPOANPLIYS RS g PP 0™
NSTLTBALERG BOCACLARELONTTI Y RIRIL TN
‘mea-q-.g-ﬁoo"t"*“'ﬂ"ﬂ‘I(""\#""’I'\@
A LA AR ARL AT R AT S bbbl IV Adabhl s I A NE S L hal )
TP SRR AR TETNRET R SVGORRLT VR TS LS
TR PICHIGRETVGYT RSN T T LY FRATAVEET S e
Yoyl ““h\z.q"“"_“{:g‘o@'g';’ts—'vwv"\-\v-o'
ada il ¥ AL AT A AL A AL LA YI TS AN £ I F Rl L

1 3.4um
— 450 pm
1000.0 pm




Minemakers
12547-001
MI5031-OCT10

Particle Maps - +63 um Size Fraction (Sorted by Size:
—_ - -'F-vvv—‘_,~r'vf-’va ERT@EPE T R .",-‘-\:: - -

.l.‘%“-‘g“swo“ ;:ro{;,gav—v"{;'-s_“"’d'ﬂ%.
*li’&ilﬂ\h';topA-v-oe*-pro‘--,,«-..m.‘_..,.*t
'ﬁia“:ﬁ’i“,""l\lb!ﬁ"‘"ﬁ\‘\i';\"‘d’bKl

f‘dbtv‘w"‘!}‘]"‘*06!'\"\&5‘5 f’l("""“"i"@

T aah b ¥ ,'i“‘...é;,,'g;‘ QO STATRP R GE RPN
."53?’"'0("‘"'!“?1ir&;.‘Q["-{,\‘""(Q"‘idih(f-’f
'(g\.'angcw"'?‘l:‘/"" it At b L L LT

,“;’q‘qp;m“a',c‘o";_(—gcqa*g@(“hiv.bd
ga,&‘g‘gb’g@’%tlvﬁ‘ﬁg.o.m‘g"j-g‘."'ﬁ‘d‘;

b A TE S 4 bt Al bbbl ALL 1
""'"‘."'“h/""""-‘""‘f"‘?iiiéﬁ"’g"'i\"
‘.w"t\\l.h‘{ﬂwg'tf"‘\—‘l"‘0"@BQ"Q\\Q'¢

L o X

THGEN JANCATREIRTATLIAVETTLCITN Ve

“.\“g‘ﬁ"d‘.*""‘L‘é.”’..&l*‘-;__:__W.‘Ql'““‘-ﬁ
PUAFPSSBXGIGA AT SALPPRA TP BIONQ P PIT WO AR
AT St Rl A ¥ Rt L St A L AL LA SanhE L Al AV F A L |
”‘\-a-,i’&_a‘-"a‘pg.’.‘n"'ﬂd‘lhg‘ﬂ"@dltb‘

AP PEERGAVLSRAFPCTUVIP VAV FPUPFAARGIHEGASY
P ansIvazouTsiOPaprEogTRE TSN wTgerNey
TERAD T T ALRO L HAT PO RUETERPL AN JFRJUAGT L T O s
S M LS bl TA SN el e Dl 1L T 2T AW R SR T
““,‘r’gggpggqufj_;Q,-4gtbifﬂjjtllbilfstiﬂtl‘!-
y‘QQaitltkrvilt-&vacon'ccivac‘_lb\;'__g':“‘.ﬁq---'
LAl 5 a.A&!ﬂ!i@t\‘dcﬂﬂi‘igﬁt!f’;\*}Q“‘f"‘”‘“"i‘

— 450um
10000 pm

121

Mineral Name

[ Background

= Fiuorite

[ scheelite

[l i-Minerals

[ cassiterite

Il sn-Fe Oxide

[ vesuvianite/Epidote
Ml Garnet

[l Actinolite/Cummingtonite
[l Fe-Ca-Amphibole(LowAI&K)
[ piopside/salite

[ siotite

[ sericite/Muscovite
I chiorite

M chiorite(F)

[] k-Feldspar

[ plagioclase

[ Quartz

M clays

I sphene

[ other silicates

[ Fe-Oxides

[ other_oxides

[ calcite

Il ca-Fe Carb/Ox

[ other carbonates
M Pyrite

[l other_sulphides
[CJother



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137

Minemakers
12547-001
MI5031-0CT10

Particle Maps - +45 um Size Fraction (Sorted by Size)
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Particle Maps - +45 um Size Fraction (Sorted by Size)
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Particle Maps - +45 um Size Fraction (Sorted by Size)
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Particle Maps - +45 um Size Fraction (Sorted by Size)
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Particle Maps - +20 um Size Fraction (Sorted by Size)
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