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EXECUTIVE SUMMARY

The 1138129 Ma Lackner Lake carbonatite-alkalic silicate rock complex is an ovoid, 5 km by 6 km
intrusion situated within the Kapuskasing structural zone in northeastern Ontario (Percival 2007) readily
accessible by road from the town of Chapleau, Ontario. A preamble includes a review of chemical
properties of the rare earths, yttrium, and scandium, their geochemical characteristics and role of these
metals in the critical metals group defined by the European Commission (2010, 2014).

The Lackner Lake complex is host to substantial historic resources of niobium (pyrochlore), titaniferous
magnetite, apatite and interesting occurrences with total rare earth element oxides (ZREO) up to 9.34
wt.%, and Y,0; up to 0.26 wt.%, the highest known values to date in Ontario.

This study encompassed a detailed ground radiometric and geological survey that focused upon known
mineralized areas of the Lackner Lake alkalic complex. The field work involved 125 localities, amassed
195 spectral assays for eU (ppm), eTh (ppm) and %K, 71 grab rock samples for lithochemistry (major,
minor and trace elements) and chemical analysis of four high purity apatite mineral concentrates.

The radiometric survey, which utilized a Terraplus RS-125 gamma-ray spectrometer, documented a
wide range of eTh (1.8 to 2987 ppm), eU (0.0 to 266 ppm) and air absorbed gamma dose rate (25.6 to
8300 nGy/hr). The spectrometer survey led to the discovery of old workings of magnetite-rich
mineralization in dense bush.

Rock types include nepheline syenite, mafic alkalic rocks (ijolite, malignite and melteigite), ijolite breccia,
glimmerite, carbonatite and rare urtite. Calcio-,silico- and ferrocarbonatite are sparsely evident at only
three localities. However, carbonatite was encountered in a 15m by 200m zone that has a minimum
depth of 150m in historic drilling at the Zone 2 niobium deposit of Multi-Minerals Ltd.

Summary of historic, non-43-101 compliant, resources areas in the Lackner Lake alkalic complex:

e Zone2: 80 Mtaveraging 0.18 wt.% Nb,0Os over 420 m strike and depth of 240 m

e Zone 3-4: 37 Mt of 13.7 % magnetite, 21.3 % apatite, 0.17 % Nb,Os to the 150 m depth

e Zone 6 Fe-P-Nb-REE-U deposit: 5 Mt to 150 m depth averaging 70 wt.% Fe, 21.9 % apatite
and 0.17 % Nb,Os; 2.72.wt.% ZREO in a 90% apatite concentrate.

Rare-earth and scandium values established by 2008 to 2014 work:
e Pole Lake REE-Ba-Th-Nb occurrence: ZREO+Y,0; up to 9.6 wt.%
e NE Camp Lake magnetite zone: mean 6 grab samples: 0.15 wt.% Nb,0s; Scandium mean 85
ppm in range of 63 to 115 ppm
e Apatite data from this study: mean 2.80 wt.% ZREO in range of 1.96 to 3.25 wt.%; mean Y,0;
1168 ppm in range of 800 to 1360 ppm.

Chemical features of the apatite-magnetite- and magnetite-rich rocks include high FeOT, MgO, and TiO,
and variable Cr, Ni, Co and REE content. Some magnetite-rich rocks, such as at the NE Camp Lake zone,
compared with phoscorites from the literature in similar MgO and FeOT contents and high Cr, however,
the Lackner Lake alkalic complex rocks differ with a generally low modal carbonate.
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Chondrite-normalized REE profiles on bulk rock data revealed three main patterns:

e steep negative slope pattern with smooth progression from La to Lu and high La/YbN values that
characterize apatite-magnetite rich layers of the Zone 6 deposit, and some of the main
lithologies (nepheline syenite, ijolite, ijolite breccia) and glimmerite enclaves

e steep negative slope pattern with prominent negative cerium anomaly only found at Pole Lake

o flatter "hockey stick" shapes with smooth progression from La to Er or Ho and thence a
discontinuity marked by an upward swing due to the enrichment of heavy rare earths.

Apatite-magnetite rocks at the Zone 6 deposit contain 2REE of 0.8 to 1.2 wt.%, the second highest values
found on the property to date. Four samples revealed elevated critical rare earths with mean Eu (85
ppm), Dy (112 ppm), Tb (25 ppm ), Y (395 ppm) and Nd (1923 ppm). Rare earth element mineralization
has a strong association with thorium in the full lithochemical database of this work. Tantalum has
elevated values, up to 647 ppm, in bulk rock samples from the niobium-rich zones where it is inferred to
largely be a substituent in pyrochlore. Thorium generally strongly correlates with elevated XREE in the
alkalic complex as a whole. At the NE Camp Lake magnetite zone, ZREE is lower (186 to 1829 ppm) than
the nearby Zone 6 apatite-magnetite zone despite having the second highest group of thorium values.

Highest rare earth element contents occur at the Pole Lake REE-Ba-Th-Nb occurrence with ZREO+Y,0;
values between 0.70 to 5.30 wt.% documented in this study and up to 9.60 wt.% in the previous
sampling. Late stage hydrothermal alteration generated REE mineralization at this occurrence, possibly
guided by fault zones coincident with NW-SE oriented canyons in the north part of the complex. The
rare earth element minerals in mineralized syenite include monazite-(Ce), britholite-(La) and Y-rich
fluorapatite that are associated with abundant barite and hematite. Alteration of nepheline syenite at
Pole Lake via oxidized fluids deposited hematite and depleted cerium as Ce* that led to a distinctive
negative cerium anomalies in chondrite-normalized REE plots.

Strontium-bearing fluorapatite (mean 1.3 wt.% Sr) occurs in all the mineralized zones in the Lackner
Lake complex and has significant mean levels of critical metals Eu (220 ppm), Dy (301 ppm), Tb (64
ppm), Nd (4850 ppm) and Y (920 ppm) and is potential ore mineral for these metals. Recent
hydrometallurgical work by Ogata et al. (2016) demonstrated that heavy rare earth elements can be
successfully leached from apatite under conditions of low concentrations of H,SO, (<2mol/L) and
recovered using diglycolamic acid ligands immobilized on the surface of silica gel.

Scandium priced at $15, 000/kg for 99.9% purity is the most valuable of the metals of focus in this study.
Anomalous levels of scandium (mean 85 ppm, range 53 to 114 ppm) were discovered in a magnetite-rich
rock not previously documented although historical work (overgrown trenches) was evident. This zone
of mineralization has been named the NE Camp Lake zone for the present study. The main industrial
uses of scandium are in high-strength aluminum alloys, high-intensity metal halide lamps, electronics,
and laser research (EMC Metals Corp. 2014).

Hydrometallurgical experiments have been conducted by Wang et al. (2015) and Xi et al. (2015) who
respectively worked on bauxite residue (red mud) and titanium-iron ores with 92 ppm scandium.



Wang et al. (2015) were successful in leaching of bauxite residue that extracted 99% of the scandium
with almost no co-precipitated iron. Xiao et al. (2015) applied chloridizing roasting and wet leaching of a
concentrate of iron-titanium ores with 225 ppm scandium at 83% leaching efficiency. These types of
hydrometallurgical processing may be applicable to scandium recovery in the titaniferous magnetite
rocks at the NE Camp Lake magnetite zone in the Lackner Lake complex.

Further exploration is recommended for the NE Camp Lake magnetite-rich zone for scandium and the
rare earth elements in the Pole Lake area along the two NW-SE canyons that cross the northern part of
the Lackner Lake complex. Lithochemical exploration should focus upon bulk rock barium contents and
negative cerium anomalies as guides for these respective targets. Mineralogical identification work is
also recommended via the electron microprobe and LA-ICP-MS (Laser Ablation Inductively Coupled
Plasma Mass Spectrometry) to determine host minerals of scandium and associated minerals in the NE
Camp Lake magnetite zone.
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INTRODUCTION

The purpose of this report is to further evaluate the rare earth element, yttrium, niobium, scandium and
the rock phosphate potential of the Lackner Lake alkalic complex and to more comprehensively define
the lithologic controls in the known areas of mineralization initially defined in the 1950’s and 1960's by
numerous mineral exploration companies and individuals (Sage 1988a). This study also includes further
investigation on the recently discovered Pole Lake REE-Ba-Th-Nb showing in the northern part of the
complex (Breaks 2013) and data on a new scandium occurrence. Scandium is currently the most
valuable of the metals described in this report, recently selling at USD $15, 000 per kg for 99.9% metal
<http://mineralprices.com/default.aspx#rar>

The report presents the first modern comprehensive lithochemical characterization work across the
Lackner Lake alkalic complex. The ensuing text will first review chemical and mineralogical properties of
the rare earth elements and five of these metals (Nd, Dy, Th, Eu, and Y) are in the critical metals
category that represents the greatest concern in terms of future secure supply (European Commission
2010, 2014).

Critical Metals

In recent years, the rare-earth elements have been included in numerous metal groupings: rare metals,
high technology metals, specialty metals and critical metals.

4 Yatriom Dysprosium
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Figure 2.Various critical metals on the chart for supply risk versus clean energy importance.
http://energy.gov/sites/prod/files/DOE_CMS2011 FINAL Full.pdf

The critical metals group, established by the European Union in 2010 and revised in 2014 (European
Commission 2010, 2014), comprise a list of essential industrial metals that have future supply concerns
as few existing deposits of a given metal are in production (Figure 1). A major international annual
convention in the European Union was established in 2014 to provide updates on research relating to
extraction of rare earth elements from industrial waste (ERES 2014) that could include tailings from
various former mines.
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The critical metals include Nd, Eu, Dy, Tb and Y, which are currently only produced in China (Bayan Obo
deposit and ion-absorbed REE clays of SE China), and at a start-up mine in Australia (Mt. Weld mine of
Lynas Corp: Photo 1). In 2014 China supplied 85% of global rare earth metals (Gambogi 2015) and with
2015 closure of the Mountain Pass mine of Molycorp Ltd. (Mining Media Group 2015) due to
bankruptcy, China has an even greater monopoly on rare earth exports. This situation has led the
European Union, for example, to evaluate secondary sources of the rare earth elements in various types
of industrial waste (Binnemans et al. 2015).

The Canadian government affirmed in 2014 that a secure 20% of global supply of rare earths by 2018
would be a desirable goal for Canada: http://www.mining.com/canada-wants-20-of-global-rare-earth-
market-by-2018-27834/ These metals are important in varied industries including green technology,
automotive sector, defense systems and consumer electronics. Dysprosium is the most critical element
in clean energy technology and supplies are likely to be constrained in the medium term (US Dept
Energy 2012). Europium is the most expensive of the critical rare earths due to its scarcity and currently
sells at $650/kg for 99.9% metal. It is used in medical imaging and in the nuclear and defense

industries. The new federal government of Canada would plausibly be sympathetic to this goal as rare

earths are important to developing green technologies and hopefully be supportive of new REE mine
development in Canada.

Photo 1. Example of an open pit rare earth mine in carbonatite laterite at Mount Weld, Australia of Lynas Corporation that is
the highest grade REE deposit currently known at 11.2 wt.% ZREO (Castor and Hedrick 2006). Photo from
https://www.lynascorp.com/Pages/How-are-Rare-Earths-Mined.aspx

Rare Earth Elements Nomenclature

The rare-earth elements (REE), as defined by the International Union of Pure and Applied Chemistry
(IUPAC), consist of 15 transition elements in the periodic table that comprise the lanthanide series (La
to Lu) with the common inclusion of non-lanthanide metals yttrium and scandium (Table 1, Figure 2).
Alternative names such as lanthanons and lanthanoids appear in the literature (Zepf 2013).
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Nomenclature in current use is summarized below.

REE - rare earth element

IREE: La+Ce+Pr+Nd+Sm+Eu+Gd+Tbh+Dy+Ho+Er+Tm+Yb+Lu
REM - rare earth metal

REO - rare earth oxides

YREO, TREO - total rare earth oxides: La203, Ce203, Pr203, Nd203, Sm203, Eu203, Gd203, Tb203,
Dy203, Ho203, Er203, Tm203, Yb203, Lu203

2LREO - total light rare earth oxides: La203, Ce203, Pr203, Nd203, Sm203, Eu203

YHREO - total heavy rare earth oxides: Gd203, Tb203, Dy203, Ho203, Er203, Tm203, Yb203, Lu203
Y,0; - yttrium oxide

Sc,03- scandium oxide

Rare Earth Element Groups

There is variable, confusing divisions of rare-earth elements assigned to light, heavy and middle classes
in the literature and media (Zepf 2013). The consensus amongst experts in the field is for the light
lanthanides (LREE) represented by La to Eu and the heavy lanthanides (HREE) comprise Gd to Lu (e.g.,
Mariano 1992, Castor and Hedrick 2006; British Geological Survey 2011). The middle rare earth division
is only rarely used, mainly by chemists, and will not be mentioned further in this report.

Yttrium is not a lanthanide series metal, however, its geochemical behavior is markedly similar to the
heavy lanthanide element holmium (Burt 1989) and hence it is almost universally included in the HREE,
even though its atomic weight is about 50% lower than the heavy lanthanides (Table 1, Figure 2).

Scandium is not regarded as a rare earth element but can be concentrated in certain types of rare earth
element deposits (e.g., NYF granitic pegmatites: Ercit 2005) owing to its trivalent charge and similar ionic
radius (104 pm) in 6-fold coordination. Scandium is often grouped with the REE even though several
workers have argued for exclusion based upon atomic configuration (e.g., Henderson 1984). Its
geochemistry mostly detracts from that of the lanthanides, as scandium mainly substitutes for Mn%,
Fe”, Fe*, AP, Mg, Zr, and Sn rather than calcium and forms relatively few minerals (e.g., thortveitite
and pretulite in Chackhmouradian and Wall 2012).

Scandium exhibits a number of properties that are similar to those of the REEs, but is seldom found in
the same minerals. Scandium does not selectively combine with the common ore-forming anions (Castor
and Hedrick 2006).

13



Scandium is currently the most valuable of the metals described in this report, recently selling at $15,
000 per kg for 99.9% metal: http://mineralprices.com/default.aspx#rar
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Figure 3. Periodic table with divisions of the rare earth elements into Light Lanthanides and Heavy Lanthanides. Basic periodic
chart from www.sciencenotes.org

Chemical Properties of the Rare Earth Elements

The lanthanide series is characterized by the well-known lanthanide contraction in which there is
decreasing ionic radius with increasing atomic number or atomic mass (Figure 3). The Oddo-Harkins
effect (Figure 4) is also evident in which rare earths of even atomic number (Ce, Nd, Sm, Gd, Dy, Er, and
Yb) are more abundant in the earth's crust than rare earths of odd atomic number (La, Pr, Pm, Eu, Tb,
Ho, Tm, and Lu) . The Oddo-Harkins effect is most pronounced for the light rare earths La, Ce, Pr, Nd and
Sm relative to the heavy rare earths (Henderson 1984).
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Figure 4. Trivalent ionic radium (pm) in 6-fold coordination versus atomic mass for Sc, Y and the lanthanides showing the
lanthanide contraction. Data from Zepf (2013) and http:// www.webelements.com/
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This feature gives rise to a saw-tooth pattern in plots of abundance versus the atomic number that is
obviated by the employment of normalization plots in which the individual rare earths are divided by
corresponding mean abundance values in various geologic materials such as the mean upper continental
crust of Rudnick and Gao (2003).

lonic state of the rare earth elements is predominantly trivalent although departures are evident such as
Ce™ and Eu”, respectively produced under oxidizing conditions at the earth's surface where Ce* can
occur (Humphris 1984). or under reducing conditions where Eu achieves a divalent state. Promethium
(Pm) only occurs in trace amounts in nature, as in pitchblende, and is largely produced by spontaneous

238
f

fission of “°°U in nuclear reactors and hence will not be considered in this report.

Geochemical Properties of the Rare Earth Elements and Scandium

The term "rare" in rare earth elements is a historical misnomer that relates to early difficulties in
chemical separation of the various rare earths (Zepf 2013). The lanthanide series elements, yttrium, and
scandium are lithophile metals that are highly dispersed in the earth's crust. There relatively few
economic deposits of the rare earth elements in contrast to metals such as gold and silver that have
ubiquitous occurrences and producing mines. Typically the rare earths form silicate, oxide, phosphate
and carbonate minerals and are never found in a native pure element state (Henderson 1984). The least
abundant rare earths (Ho, Tb, Tm, and Lu) are about three to five orders of magnitude more abundant in
the earth's upper continental crust than the rarest metals such as gold, platinum, palladium, iridium,
rhenium, and osmium (Figure 4).

The lanthanides share very similar chemical properties and hence exhibit strong geochemical coherence
in various geologic materials (Mariano 1992; Chackhmouradian and Wall 2012).
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Figure 5. Element abundance versus atomic number for elements in the periodic table. The lanthanides are many times more
abundant than the rarest metals in the earth's crust. Source - US Geological Survey.
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The chemical similarity amongst the lanthanides results in numerous of its metals present in a given

crystal structure, as for example, the allanite group which can contain Ce, La, Pr, Nd, Sm, Y and some of
the HREE https://www.mindat.org/min-46220.html

Table 1. Selected chemical features and mean upper continental crust abundances of the rare earth elements.

lonic Radius .
. . . Atomic . Mean Abundance
Atomic Atomic Mass (pm) Trivalent, i Oxidation 1
Element Symbol diameter (ug g) Upper
Number (u) 6-fold 2 States > 3
.1 (pm) Continental Crust
coordination
Scandium Sc 21 45 104.0 162 +3 14
Yttrium Y 39 89 88.5 180 +3 21
Lanthanum La 57 139 117.2 187 +3 31
Cerium Ce 58 140 115.0 182 +3 +4 63
Praseodymium Pr 59 141 113.0 182 +3 +4 7.1
Neodymium Nd 60 144 112.3 181 +2 +3 +4 27
no natural occurrence;
Promethium Pm 61 145 111.0 181 +3 product of uranium
fission

Samarium Sm 62 150 109.8 180 +2+3 4.1
Europium Eu 63 152 108.7 204 +2 +3 1.0
Gadolinium Gd 64 157 107.8 179 +3 4.0
Terbium Tb 65 159 106.3 178 +3 +4 0.7
Dysprosium Dy 66 163 105.2 177 +3 +4 3.9
Holmium Ho 67 165 104.1 176 +3 0.8
Erbium Er 68 167 103.0 175 +3 2.3
Thulium Tm 69 169 102.0 174 +2 +3 0.3
Ytterbium Yb 70 173 100.8 193 +2 +3 2.0
Lutetium Lu 71 175 100.1 174 +3 0.3

1. data compiled from <http://www.webelements.com/>

2. Zeft (2013)

3. Rudnick and Gao (2003)

Scandium is usually not included in the lanthanide group and it exhibits varied substitution in minerals

that contain Mg, Fe®*, Zr, and Sn such that enrichment occurs in a range of deposit types such as

hydrothermal Sn—W, ilmenite magmatic (FTP deposits), uraniferous alkali metasomatites, bauxite (and

derived red mud), biogenic phosphate deposits and some coal deposits (Chackhmouradian and Wall

2012). Scandium is a component in at least 19 different minerals, as silicates (57%), phosphates-

arsenates-vanadates (21%) and oxides (21%) that include bazzite, cascandite, heftetjernite, jervisite,

juonniite, kolbeckite, kristiansenite, magbasite, pretulite, Sc-Ixiolite, Sc-perrierite, scandiobabingtonite,

and thortveitite (Raede 2003). Scandium content in these minerals ranges from 1.19 to 32.13 wt.%

https://www.mindat.org/element/Scandium (see Appendix 4).

The rare earth elements exhibit a strong geochemical association with calcium. Other metals of the

alkaline earth group (Ba, Sr, Ra) may be elevated in rare earth element mineral deposits (e.g.,

carbonatite-hosted LREE mineralization). Anions that may be found in rare earth minerals include PQ,,

CO;, F, OH, and O.
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Rare earth elements also have a strong affinity for Th and U and thus many radioactive mineral
occurrences contain variable amounts of the rare earth elements, in addition to Y and Sc. Canada has
many thousands of known radioactive mineral occurrences and deposits (Lang et al. 1962). Uraninite,
coffinite, brannerite, and thorite are common accessory hosts for the REEs in rare earth element
deposits (Krishnamurthy and Gupta 2015).

PRESENT SURVEY

This report encompasses the preliminary results of a June 5 to 19, 2014 field and geochemical
investigation of the Lackner Lake alkalic silicate rock-carbonatite complex that is situated 40 km by road
from Chapleau, Ontario. The field work examined 125 localities, amassed 195 gamma-ray spectral
assays, 71 grab samples for lithochemistry (Bureau Veritas Mineral Labs) and four high purity apatite
mineral concentrate analyses (ALS Global Labs). Locations of the lithochemistry samples can be found on
the geological base in Figure 5 and NAD83 UTM coordinates in Appendix 1. Analytical data and
laboratory quality control reports are given in Appendices 2 and 3.

Maximum relief of the Lackner Lake complex is 150 m within the northeastern part that is marked by
two gorges that were possibly produced by Pleistocene outwash activity (Gao et al. 2014). Southern
parts of the complex are generally of lower relief and covered by sand and gravel outwash deposits. At
higher elevations above the 440 m topographic contour, basal till with abundant boulders of nepheline
syenite is a dominant surficial deposit. Nepheline syenite boulders and numerous outcrops that exhibit
spheroidal weathering and related talus are obvious along the Lackner Lake Road as a dull grey gravel
with a pinkish tinge. Surficial geological mapping and heavy mineral analysis have recently been
undertaken in the Chapleau area by Gao (2013) and Gao et al. (2014).

Field work focused upon the areas of known mineralization that were delineated in the historical
exploration work of the 1950's and 1960's, mainly by Multi-Minerals Limited (Sage 1988a). High values
of rare earth elements up to 9.6 wt.% ZREO+Y,0; were discovered in 2007 at Pole Lake in the northern
part of the Lackner Lake alkalic complex (Vale Canada Exploration 2007). In addition, examination of old
blast pits in massive magnetite mineralization at the NE Camp Lake magnetite zone, located with the
gamma-ray spectrometer, was also undertaken as there is no record of this showing in the literature.

Summary of the historic, non-43-101-compliant resources areas in the Lackner Lake alkalic complex:

e Zone2: 80 Mtaveraging 0.18 wt.% Nb,0Os over 420 m strike and depth of 240 m

e Zone 3-4: 37 million tons of 13.7 % magnetite, 21.3 % apatite, 0.17 % Nb,Os to the 150 m
depth

e Zone 6 Fe-P-Nb-U-REE deposit: 5 Mt to 150 m depth averaging 70 wt.% Fe, 21.9 % apatite
and 0.17 % Nb,Os; 2REO 2.72 wt.% in 90% apatite concentrate.

Rare-earth and scandium values established in the 2008 to 2014 work:
e Pole Lake REE-Ba-Th-Nb occurrence: ZREO+Y,0; up to 9.6 wt.%
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e NE Camp Lake magnetite zone: mean 6 grab samples: 0.15 wt.% Nb,Os; Scandium averages
85 ppm in range of 63 to 115 ppm

e Apatite chemistry data from this study: mean 2.80 wt.% ZREO in range of 1.96 to 3.25 wt.%;
mean Y,0; 1168 ppm in a range of 800 to 1360 ppm.

Further examination of the Pole Lake REE-Ba-Th-Nb occurrence was also undertaken (see Pole Lake REE-
Ba-Th-Nb showing below). Previous work by Vale Exploration Canada Ltd. (2008) and Breaks (2009 and
2013) indicated elevated TREO + Y,0; values, up to 9.6 wt.%, that is the highest yet reported in Ontario
to the author’s knowledge. The previous detailed mineralogical examination was limited to two samples
from the Pole Lake REE-Ba-Th-Nb occurrence that verified the presence of britholite-(La), a britholite-
like mineral, monazite, barite, and Y-rich fluorapatite in a hydrothermally altered nepheline syenite
(Breaks 2013).
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Figure 6. Location of chemically analyzed rock samples from the Lackner Lake alkalic complex in relation to digital elevation
model. Geology compiled from Parsons (1961b) and Thurston et al. 1977). Brown area in the centre of the complex has no rock
exposure.

Field and Chemical Data Analytical Procedures

Location data for all sample sites were provided using Universal Transverse Mercator (UTM) coordinates
for Zone 17T in North American Datum 1983 (NAD 83) obtained with a Garmin 62S GPS device
(Appendix 1). Spectral assay data, as %K, eU (ppm) and eTh (ppm), were acquired with a Terraplus RS-
125 gamma-ray spectrometer from 155 bedrock and soil measurement sites. All data collected with the
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spectrometer including UTM locations are given in Appendix 1. Measurements in assay mode were
taken on flat horizontal surfaces (e.g., Frontispiece) wherever possible with counting times of 2 minutes.

Rock samples destined for chemical lab analysis were cleaned of soil and adhering organic material.
Weathered surfaces were removed by a water-cooled diamond saw and a reference hand specimen was
retained for each sample. Major, minor and trace element analysis of 71 rock grab samples were
analyzed by Bureau Veritas Minerals Lab utilizing lithium borate fusion and four acid digestion in
preparation for ICP-MS work (see Appendix 2).

Four high purity apatite mineral concentrates from the mineralized zones of the Lackner complex were
produced by diligent grain picking under an Omax binocular microscope at 15X magnification. Between
1 and 2 grams of apatite concentrate were then ground to a fine powder with a ceramic mortar and
pestle by the author. The purity of the apatite is estimated at about 99%. These concentrates were
analyzed with ICP-MS by ALS Global Labs using a lithium borate fusion and 4 acid digestion preparation.
Apatite mineral analytical data can be found in Appendix 3.

Bulk rock lithochemical data and uranium, thorium and potassium spectral assay data were processed
with the Geochemical Data Toolkit (GCD kit) that is petrogenetic software freely available at
<http://www.gla.ac.uk/gcdkit/> (Janousek, Farrow and Erban 2006). The chemical variation of the rare-
earth elements was mainly assessed with chondrite-normalized plots calculated by the reference
standard of Boynton (1984). The chondrite-normalized ratios La/YbN and Eu/Eu* are respectively
employed to reveal the degree of the rare-earth element fractionation and the extent of
repletion/depletion of europium. Various diagrams were produced by the import of metafile images
from GCD kit into CorelDraw X4 graphic software.

The REE chondrite-normalized diagrams are particularly useful in assessing genetic relationships
between the various rare earth element-enriched alkalic rocks on the Lackner Lake property and
comparison with rare earth element mineralized carbonatite-alkalic silicate rock systems elsewhere such
the Kovdor carbonatite-phoscorite complex, Russia (Krasnova et al. 2004; Wall 2010).

This report is prolifically illustrated with photos of all rock types and various mineralization types
encountered. Earlier publications present little useful pictorial information on the diverse lithologies of
the Lackner Lake complex.

Property Description and Location

The Lackner Lake property comprises 13 patented claims (85 units) and 9 unpatented claims (17 units),
respectively in Lackner and McNaught townships. These contiguous claims cover an area of 1623
hectares (Figure 6).

Location of the claims with respect to a digital elevation model is presented in Figure 6. Access to the
southwestern part of the complex is gained by the Serviss Lake Road that is a maintained logging road.
However, vehicle access by the Lackner Lake and Camp Lake roads over the complex is hampered by
beaver dam flooding of the Camp Lake Road and bushed-in sections of both roads by dense clusters of
alder. Access by all-terrain vehicles, however, is feasible to the Camp Lake area and former Ontario
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Dept. of Lands and Forests fire tower site near the Pole Lake REE-Ba-Th-Nb showing. Much of the
property is unfortunately covered with old blow-down and dense secondary tree growth of poplar and
alder that renders traversing difficult. Areas that are dominated by coniferous trees, as in the higher
parts of the complex, have less blow-down and easier access via the old fire tower road.
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Figure 7. Claim distribution of International Explorers and Prospectors Inc. in relation to a digital elevation model for the
Lackner Lake alkalic complex and surrounding terrain.

GEOPHYSICS

The Lackner Lake complex has been covered by airborne magnetic and radiometric surveys at several
scales: 1:50 000 (GSC 2001) and 1: 20 000 by Fugro Geophysics (2010).

Small ovoid magnetic anomalies, that lie above 3 nT/m, are evident in Figure 7 of the first derivative of
the magnetic field with Keating coefficients (GSC 2001). The magnetic anomalies occur internal and
external to the main Lackner Lake alkalic plutonic mass and correlate with late magnetite masses and
vein systems. Within the complex, seven anomalies are associated with the inner ijolite ring as at the
Zone 6 deposit, the McVittie pit, Dare Lake and east and west of Pole Lake, and in the southern part of
the complex.
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The only known external ovoid anomaly occurs at Portage Lake and with a 2 km diameter is the largest
late pipe-like body derived from the Lackner Lake alkalic complex. Four kilometres to the west of the
Lackner Lake intrusion area, several curious ovoid to elongate magnetic anomalies are present and merit
investigation as these could represent apophyses of carbonatite dykes and related metasomatic
derivatives from the Lackner complex.

An elongate 1 by 5 km magnetic anomaly extends northeast from the Lackner alkalic intrusion (Figure 7)
and lies in an area of metasedimentary rocks. This anomaly should be examined for carbonatite
apophyses from the Lackner Lake complex.
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Figure 8. First derivative magnetic map of the Lackner Lake complex as extracted from the Chapleau 410/14 sheet (GSC 2001).
Values in nT/m.

Ground Radiometric Survey

A reconnaissance ground gamma-ray spectrometer survey was undertaken over all known rock types
and mineralized zones in the Lackner Lake alkalic complex. This survey involved 195 sites that are
tabulated in Appendix 1 and spectral assay data given as %K, eU (ppm) and eTh (ppm): IAEA 2003.
Graphs of uranium vs thorium and thorium vs Th/U ratios of these lithologic groups are presented in
Figures 8 and 9.

Several zones of elevated radioactivity above 7000 cps (K+U+Th) were located with the spectrometer, as
for example, over heavily obscured pits that likely date from the 1950’s in the Camp Lake area (UTM:
340773E, 5294697N), over the area of test pits on Beaverdam Lake and also at the Pole Lake REE-Ba-Th
showing. In general, the radioactivity is mainly due to thorium. Rare earth element values generally
correlate with thorium (Breaks 2013) that is plausibly related to the presence of monazite and britholite.

21



Elevated radioactivity is characteristic of ijolite and malignite that contain magnetite veins, as in the area
around the Zone 6 deposit on Beaverdam Lake. Variable amounts of unknown orange and white
minerals occur within the veins and masses that also contain pyrochlore and possible REE-bearing
minerals. Thorium contents are consistently elevated compared with uranium (Figure 3) with a range of
Th/U ratios between 25 and 103 that indicate extreme magmatic fractionation compared with the mean
upper continental crust value of 3.8 (Figure 9 and Appendix 1).

Uranium values are generally below 50 ppm but numerous anomalous levels were found within and
adjacent to the Zone 6 deposit at Beaverdam Lake (maximum: 265 ppm U) and also at the old test pits
located by the present work near Camp Lake Road. The uranium mineral is possibly uranpyrochlore but
electron microprobe and LA-ICP-MS analysis are needed for verification.
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Figure 9. Uranium vs thorium for various lithologies and mineralized localities in the Lackner Lake alkalic-carbonatite complex.
UCC indicates mean upper continental crust values for uranium and thorium after Rudnick and Gao (2003).

The old test pits located in this work (NE Camp Lake magnetite zone) also have elevated eTh (ppm) and
eU (ppm) with mean values of 33.0 ppm eU and 1078 ppm eTh from 13 spectral analyses. Thorium,
responsible for most of the radioactivity, lies in a range of 592 to 2010 ppm. Uranium has a more
restricted range of 14.5 to 39.2 ppm.
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Massive magnetite rock with layers and veins rich in emerald green apatite, situated at the largest test
pit of Multi-Minerals Ltd. on Beaverdam Lake, has the third highest group of thorium values (mean =
1113 ppm; range = 567 to 1358 ppm).
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Figure 10. Th/U ratios versus thorium compared with average upper continental crust Th/U ratio of 3.8. UCC indicates upper
continental crust mean ratio from Rudnick and Gao (2003).

GENERAL GEOLOGY

The 1138 £ 29 Ma Lackner Lake alkalic complex is situated within the Kapuskasing structural zone that
also hosts several other alkalic rock-carbonatite intrusions such as at Seabrook Lake, Borden Lake,
Nemegosenda Lake and in Cargill Township (Bell and Blenkinsop 1980; Sage 1988b). Woolley and
Kjarsgaard (2009) assigned number 210 to the Lackner Lake complex on the world carbonatite map: see
ftp://ftp2.cits.rncan.gc.ca/pub/geott/ess_pubs/225/225115/gscof 5796_e_2008_mnO01.pdf

The Lackner Lake complex exhibits a partial ring structure (Figure 10) marked by an outer unit of
nepheline syenite, an inner partial ring of ijolite and ijolite breccia and an adjacent inner mass of
nepheline syenite. Late veins and masses of magnetite- and apatite-magnetite-rich rocks are well
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developed around the Zone 6 deposit of Multi-Minerals Ltd. and also around the McVittie pit, 650 m to
the north.

The Lackner Lake alkalic complex is hosted by tonalite to granodiorite gneiss of the Kapuskasing
Structural Zone and appears as a prominent ovoid anomaly in the first vertical derivative magnetic field
(Figure 7 extracted from GSC 2001).

The main rock types in the Lackner Lake alkalic complex comprise foliated and massive ijolite, malignite,
melteigite, ijolite breccia, leucocratic and melanocratic nepheline syenite and sparse, late dykes of
carbonatite (sovite and silico-carbonatite) and apatite-magnetite masses and veins. Local fenitization of
granitic gneiss host-rocks has been documented by Sage (1988a).
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Figure 11. Geology of the Lackner Lake alkalic complex after Parsons (1961b).

Minor rock types include mafic and ultramafic alkalic enclaves in nepheline syenite, urtite and
glimmerite, a phlogopite-rich rock considered to represent a metasomatic derivative as at the Araxa
alkalic complex in Brazil (Traversa et al. 2001). Magnetite-rich veins, commonly with green apatite,
represent the youngest intrusive unit in the complex and cross-cut all units. Exposed carbonatite veins
are rare and cross-cut magnetite-rich mineralization at formerly undocumented historic trenches named
the NE Camp Lake magnetite zone.
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The centre of the complex is heavy drift covered and may contain a carbonatite core as the greatest
amount of erosion has occurred in that area relative to the resistant ijolite ring structure and adjacent
nepheline syenite. No drilling has investigated the possibility of a carbonatite core zone to date.

Mineral exploration conducted to 1988 has been comprehensively documented by Sage (1988a) and was
also summarized by Vale Exploration Canada Limited (2007). A total of 40,101 m of drilling was amassed
on various properties in the complex prior to the early 1970’s (Sage 1988a, p.39).

Minerals identified by Hodder (1961) and Sage (1988a) include pyrochlore, perovskite, cerianite, titanite,
magnetite, ilmenite, aegirine-augite, diopside, olivine, melanite variety of garnet, zircon, cancrinite,
sodalite, pseudoleucite, chlorite, orthoclase, albite, wollastonite, and riebeckite. Recent electron
microprobe work (Breaks, in preparation) has also revealed ancylite and possible clinochlore. Sulphide
minerals pyrite, chalcopyrite, pyrrhotite, and sphalerite were also verified by the past work.

Property Geology

This section will now provide brief descriptions of the main lithologies and mineralized rock types in the
Lackner Lake alkalic complex.

Nepheline Syenite

X

Photo 2. Nepheline syenite on the west side of Camp Lake that reveals a trachytic texture defined by oriented K-feldspar laths
embedded in a recessive weathered nepheline-rich matrix that is stained orange by weathering. Dark green pyroxene grains
occur within the nepheline-rich matrix.

Nepheline syenites are spectacular rocks with coarse laths of K-feldspar that commonly exhibit a
trachytic alignment and are embedded in a nepheline-rich matrix (Photo 2). Nepheline weathers
recessively that ultimately leads to rock weakness and susceptibility to freezing/thawing that results in
the formation of loose residual masses of nepheline syenite sand and gravel (Photo 3) as observed
along old road cuts.
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Photo 3. Spheroidal weathering along fractures in nepheline syenite dyke that intrudes the Zone 6 apatite-magnetite deposit
near Camp Lake, former property of Multi-Minerals Ltd.

Urtite

Urtite is a relatively rare unit with more than 80% modal nepheline and is gradational into nepheline
syenite. This rock type is gradational into nepheline syenite and hence may represent cumulate layers
and pods. The best locality occurs near the western shore of Beaverdam Lake (Photo 4) at UTM
340499, 5294600N.

Photo 4. Massive coarse-grained urtite from the west side of Beaver Pond that reveals an abundance of greasy grey, recessive
weathered nepheline associated with minor K-feldspar and dark green pyroxene.
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\Iiolite and Ijolite Breccia

These black to green-black, massive and foliated, fine to coarse-grained rocks resemble amphibolite and
occur mainly within the inner partial ring structure of the Lackner Lake complex. According to Sage
(1988a) ijolite, malignite and melteigite represents the earliest rock unit in the complex. However,
several outcrops in the Camp Lake area revealed conflicting relationships in which nepheline syenite
enclaves were observed within ijolite (Photo 5). It may be that several events of ijolite magmatism are in
fact the case.

The mineralogy is dominated by dark green-black diopside-hedenbergite, white to pink nepheline and
subordinate K-feldspar. Some exposures contain 5 to 10 percent phenocrysts of steel black magnetite.
Weathered surfaces are usually marked by the conspicuous presence of recessive, euhedral and
subhedral grains of white, pink and faint blue nepheline with a porcellaneous appearance (Photo 7).
Other minerals include K-feldspar, dark green pyroxene, and magnetite. Enclaves of mafic and ultramafic
rock occur sporadically and may be deformed due to magmatic plastic flowage. Patches of vivid blue
possible sodalite alteration occur sporadically in ijolite breccia and predate emplacement of magnetite
veins (Photos 6 and 14).

Photo 5. Dark green-black ijolite intruded into nepheline syenite, with both units in turn crosscut by a magnetite-rich breccia
dyke, to the left of the hammer that contains ijolite enclaves. Camp Lake Road south of the McVittie pit.
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Photo 6. Patches of light blue nepheline and/or sodalite alteration in ijolite breccia, at pencil end, that is cut by a magnetite-rich
vein in outcrop just west of the Zone 6 test pit.

Photo 7 . Massive, coarse-grained malignite near western shoreline of Beaverdam Lake at locality 1634548 (UTM 340450E,
5294968N) showing an abundance of white euhedral nepheline and sparse laths of K-feldspar in a matrix of dark green
pyroxene.
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Photo 8. Foliated ijolite in the vicinity of the Zone 3-4 apatite-niobium deposit with faint pink, sigmoidal vein fillings of
carbonate and possible REE minerals, as near pencil, crosscut by planar fractures sealed with unknown minerals.

Thin veins filled with unknown white and faint pink minerals were observed at UTM 34117E, 5294317N
on the Lackner Lake road near the Zone 3-4 apatite-niobium deposit (Photo 8).

Ijolite breccia with mineralization

A large mass of ijolite breccia, 0.3 to 0.5 by 1.2 km was delineated by Parsons (1961b) and is strongly
associated with the massive magnetite mineralization and related magnetite veins at the Zone 6 deposit
and at the McVittie pit. A wide variety of angular to rounded fragment types includes ijolite, magnetite
masses, nepheline syenite and a fine-grained, felt-texture variant of K-feldspar-rich syenite (Photos 9
and 10).
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Photo 10. Pseudobreccia where magnetite-megacrystic ijolite has been replaced by masses of white to faint blue nepheline.
Camp Lake Road at UTM 340337E, 5294268N.

Carbonatite

Carbonatite units are only sparsely evident on the surface at three known localities (Sage 1988a) but
were encountered in significant intervals in drilling programs of Multi-Minerals Ltd. at the Zone 2
niobium deposit (Sage 1988a). Silico-carbonatite dykes with ZREE of 7373 ppm and hosted in ijolite were
encountered in the 2012 drilling of 6070205 Canada Inc. and 6378366 Canada Inc. in the south-central
part of the Lackner Lake complex (Corstorphine 2012).

30



Photo 11. Silico-carbonatite pod that intrudes foliated fine-grained ijolite in a boulder near Pole Lake showing. Note brown
metasomatic halo in the ijolite host due to fenitization.

Pods of silico-carbonatite cross-cut foliated ijolite as observed in talus boulders near the Pole Lake REE-
Ba-Th-Nb showing (Photo 11). At the NE Camp Lake magnetite zone, silico-carbonatite crosscuts massive
to subtly layered magnetite-rich rocks (Photo 18). Sage (1988a) inferred that the apatite-magnetite
dykes are related to late carbonatite magmatism, however, this locality infers an episode of carbonatite
activity later than the massive magnetite mineralization.

Mafic and Ultramafic Enclaves

Small enclaves, 5 cm to 1 m in length, occur sporadically in nepheline syenite and ijolite. These comprise
gabbro, glimmerite, and alkalic ultramafic rocks. Glimmerite is also found as deformed veins in
hydrothermally altered syenites at the Pole Lake showing (Photo 22). These rocks consist of >90% dark
mica that is probably phlogopite in composition judging by the elevated MgO content in two bulk rock
analyses (Appendix 2: 1634547 and 1634563). Glimmerite is a common constituent of many carbonatite-
alkalic silicate rock complexes such as the Araxa complex of Brazil (Traversa et al. 2001; Fontana 2006).
The gabbro and alkalic ultramafic enclaves are notable with the second highest scandium values in the
present geochemical database at 33 and 42 ppm (Appendix 2: 1634541 and 1634543).
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Apatite-Magnetite and Magnetite Veins and Masses

These intriguing rocks proliferate in the area proximal to the Zone 6 apatite-magnetite deposit on
Beaverdam Lake northwards to the area around the massive magnetite mineralization at the McVittie
pit. The veins, which range in width from a few cms to 1 m, cut nepheline syenite, and ijolite. Good
examples can be found along the old Camp Lake Road north of the former buildings site of Multi-
Minerals Ltd. on Camp Lake. Zones with the magnetite veins tend to exhibit elevated radioactivity
(Figure 8).

Salient chemical features of the NE Camp Lake magnetite zone compared with the apatite-magnetite
rocks from the Zone 6 test pit on Beaverdam Lake are given below in the Lithochemistry section. High
MgO, and elevated trace levels of Cr, Co Ni and very low P,0s5 (<0.01 wt.%) are other notable differences
in the NE Camp Lake magnetite zone versus the Zone 6 deposit.

Photo 12. Magnetite-rich vein near McVittie pit that cross-cuts coarse-grained nepheline syenite.

Massive magnetite-rich rock intruded by silico-carbonatite was found by the present survey 100 m
northeast of Camp Lake in a 15 by 80 m area that has not been examined since the 1950s judging by the
heavy moss growth over numerous test pits. This locality has been named the "NE Camp Lake magnetite
zone" by the author for ease of reference.

The magnetite-rich veins and masses have been interpreted as the youngest unit of the Lackner Lake
complex (Sage 1988a) and sharply cut ijolite, malignite and nepheline syenite (Photos 6, 12, 13 and 14).
Fragments of magnetite-rich rock were observed in ijolite breccia at the blasted rock pile at Beaverdam
Lake (Figure 11). Late carbonatite veins and pods crosscut layering in magnetite-rich lithology at the NE
Camp Lake magnetite zone (Photo 18). In some cases, dark green pyroxenite selvages envelop magnetite
veins (Photos 13 and 14) and were first identified by Hodder (1961).
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Photo 13. Nepheline syenite with a steel blue magnetite vein associated with dark green-black pyroxene-rich inter-connected
alteration vein system. Camp Lake Road south of the McVittie pit. UTM 340337E, 5294268N.

Photo 14. Detail of vein system composed of deep green pyroxene and steel blue magnetite with local patches of faint blue
nepheline as to the left of the coin. Note jagged contacts of vein system against a fine-to medium-grained, pink syenite host.
Same locality as Photo 13.

Magnetite is the dominant mineral in the veins with subordinate green apatite, and several unknown

4+
white and orange minerals that could contain rare-earth elements (Photo 19). Cerianite (Ce , ThO,) has

been verified in an apatite-magnetite unit along in the eastern part of the Lackner Lake complex
(Graham 1955; Sage 1988a) but thus far not recognized in similar rocks of the present survey.
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MINERALIZATION

The Lackner Lake alkalic complex has the potential for diverse commodities: niobium, rare earth
elements, scandium and phosphate rock for the fertilizer industry. The important areas of mineralization
will now be discussed in detail and in light of the recently acquired radiometric and lithochemical data.
Detailed locations of lithochemical samples selected in the Zone 6 and nearby NE Camp Lake magnetite
zone are shown in Figure 11.

Beaverdam Lake ‘h Zone 6: Apatite-magnetite rock
t $1634532 to 1634535
VA

Test pi

Pile of crushee rock and boulders from, test pit
, 1634520, 1634521, 1634551, 1634552, 1634553
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1654548 and 1634554 Magnetite-rich rock with
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\' 1634508 to 1634512

» \ i Googleearth

Figure 12. Locations of Zone 6 apatite-magnetite deposit on Beaverdam Lake and the NE Camp Lake magnetite zone. Numbers
represent individual and ranges of assay samples in Appendix 2.

Chemical and mineralogical data indicate that some of the magnetite-rich bodies in the complex
compared with the chemistry of phoscorite pipe complexes but mineralogical verification work is
required by electron microprobe and LA-MS-ICP (Laser Ablation-Mass Spectrometry-Inductively Coupled
Plasma) analysis. A brief introduction to phoscorites is given in a section below.

Zone 6 Apatite-Magnetite Deposit

Zones rich in apatite exhibit primary layering within massive magnetite-rich and associated ijolite breccia
rock at Beaverdam Lake (Photo 15). The apatite-rich rock consists of about 80% emerald green, vitreous
apatite crystals that form a primary lineation due to crystallization directed normal to the primary
layering. The remainder of the rock consists of titaniferous magnetite, small amounts of pyrochlore and
rare diopside. Apatite may also occur as wispy veins within the massive magnetite zones (Photo 16).
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Photo 15. Dark green, apatite-rich mineralization with flat-lying primary layering at least one metre thick, marked by hammer,
at the east side of the Beaverdam Lake test pit of Multi-Minerals Ltd. Three chemical analyses gave respective mean values for
P,0s (14.5 wt.%), total rare earths (0.89 wt.%), total heavy rare earths (438 ppm) and Y (395 ppm). The ZHREE values are the
highest found to date within the Zone 6 deposit.

Photo 16. Sulfide stained massive magnetite-rich rock with wispy veins rich in green apatite as in the centre of the photo. Multi-
Minerals test pit on Beaverdam Lake.
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Photo 17. Niobium mineralization in ijolite breccia in boulder from a pile of blast material on Beaverdam Lake. The deep orange
nepheline-rich matrix contains disseminations of masses of fine-grained, bronze coloured pyrochlore. The highest values for
following elements obtained from this sample (1634554): Nb 1.73 wt.%, Ta 647 ppm, and U 754 ppm. Thorium is elevated at

2516 ppm but total REE is relatively low at 933 ppm.
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Figure 13. Tantalum versus niobium from samples taken from blasted boulder pile at Beaverdam Lake that shows strong
correlation due to the mineralogical control of Ta and Nb in pyrochlore.

The magnetite body has a pipe-like morphology as determined by extensive drilling with a cross-section
of 70 to 245 m and a minimum depth of 150 m (Mertec Resource Development Corp., 1974, p. 38).
Niobium mineralization occurs within the vivid orange nepheline-rich matrix of the ijolite breccia (Photo

17).
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NE Camp Lake Magnetite Zone

Magnetite-rich bodies with scant apatite also exist on the property as at a NE-oriented, 15 by 80 m low-
lying elongate outcrop area situated 190 m east of the Beaverdam Lake test pit (Figure 11). This zone is
apparently not part of the Zone 6 deposit which has differing chemical features.

Photo 18: Magnetite-rich rock from old test pit cut by late silico-carbonatite masses that transect subtle magmatic layering at
top left corner.

Photo 19. Subtly layered, magnetite-rich material from old pits near Camp Lake Road at UTM 340773E, 5294697N. The dark
brown area is rich in magnetite and disseminated white fine- to medium-grained minerals consist of calcite, pyrochlore, barite,
and nepheline. Chemical analysis 1634507: FeOT 61.4 wt.%, MgO 12.2 wt.%, Ba 1626 ppm, Cr 1161 ppm, Nb 894 ppm, Th 554
ppm, and Sc 97 ppm.
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Scandium values are anomalously elevated between 53 and 115 ppm (mean = 85 ppm) in a magnetite-
rich rock of the NE Camp Lake zone and are distinctly higher than at the nearby Zone 6 magnetite-
apatite deposit that has only <1 to 2 ppm Sc. The mean upper continental crust value for scandium is 14
ppm (Rudnick and Gao 2003).

The rock consists of 90 to 95% magnetite with the remainder consisting of calcite and unidentified pink
and white minerals (possible barite). Subtle layering is due to 1-2 cm wide bands rich in fine-grained
calcite (Photos 18 and 19). The second highest group of thorium values on the property were found in
this zone with eTh assays up to 2020 ppm and chemical lab analyses in a range of 555 to 2002 ppm Th
(Appendix 1).

Scandium, thorium and uranium minerals were not identified at this locality that would require at least
electron microprobe and LA-ICP-MS work but could, in part, involve fine-grained monazite and
uranpyrochlore. At the Kovdor phoscorite-carbonatite complex, interesting values up to 780 ppm Sc,0;
were documented in baddeleyite from an apatite-magnetite deposit (Kalashnikov et al. 2016). Other
minerals that contain scandium at Kovdor complex include pyrochlore and ilmenite groups, zirconolite,
and juonniite (Krasnova et al. 2004). Juonniite [CaMgSc(PO,),(OH)*4(H,0)] with 17.76 wt.% Sc,0; was
identified in metasomatic calcite-phlogopite-clinohumite-magnetite ores in a calcite-dolomite
carbonatite stockwork zone in the Kovdor complex (Krasnova et al. 2004) that could have similarity to
the NE Camp Lake zone in the Lackner Lake complex where anomalous scandium values were found in
this study.

Massive Magnetite-rich Rock at McVittie Pit

Magnetite-rich rocks, similar in composition to the Zone 6 deposit, are situated within an ovoid
magnetic anomaly 650 m northwest of Zone 6. This 120 m by 430 m zone was delineated by 8 drill holes
and was found to consist of magnetite-rich stringers, veins, and blobs with sparse pyrochlore and
apatite (Mertec Development Corp. 1974).

Chemical features of the McVittie pit magnetite-rich rocks are similar to those at Zone 6 deposit as
shown in horizontal bar charts (see Figure 15). The McVittie pit magnetite zone contains the highest
total iron as FeO (77.38 wt.%) and TiO, (11.06 wt.%) and lowest total rare earth element content (20
ppm) in any single grab sample.

Mineralization in Phoscorite Pipe Complexes

Phoscorite is a rare derivative of carbonatite systems and is known only at 21 global localities (e.qg.,
Kovdor mine, Russia: Photo 20) with several occurrences in Russia and Brazil (Krasnova et al. 2004;
Fontana 2006). Phoscorite is an apatite-magnetite-carbonate rock that contains essential minerals
olivine and/or diopside and/or phlogopite and less than 50% carbonate minerals.

The most famous and type locality of phoscorite is the Phalaborwa alkalic-carbonatite complex in the
Republic of South Africa where the rock name was derived after the Phosphate Development
Corporation (FOSKOR) that mines phosphate ore (Krasnova et al. 2004).
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Some of the apatite-magnetite and magnetite-rich rocks in the Lackner Lake complex exhibit close
comparison in the Woolley-Kempe diagram of Figure 19 and also in the MgO vs FeOT plot (Figure 20) but
differ in containing sparse carbonate minerals.

Few localities are currently known in North America and phoscorite has been inferred in the Prairie Lake
carbonatite near Thunder Bay as masses of 10 to 20% coarse-grained magnetite crystals, 10 to 15%
apatite in a very coarse-grained calcite matrix that occurs in silico-carbonatite from a drill intersection
but phoscorite characterization minerals olivine, diopside or phlogopite were not mentioned (Giroux
2009).

& FWallfEure

Photo 20. View of open pit at Kovdor phoscorite-carbonatite complex, Russia where numerous commodities are extracted:
magnetite, apatite, phlogopite, vermiculite and baddeleyite: 512 mT Fe @ 25.4 wt.% ; 35 mT apatite rock @ 7.3 % P,0s; 0.16 wt
% ZrO,. The dark area comprises phoscorite cut by white carbonatite dykes. Photo by Francis Wall, University of Exeter.

These apatite-magnetite rocks occur as late pipe-like bodies that crosscut earlier alkalic rocks and
carbonatite units (Fontana 2006). The writer is not aware of any existing nomenclature for phoscorite
sub-types but three mineralogical variants are recognized (Krasnova et al. 2004):

e forsterite-rich
e magnetite-rich, and,
e apatite-rich.

REE Mineralization Associated with Late Hydrothermal Alteration

Rare earth element mineralization associated with late hydrothermal activity guided by ductile
deformation zones occurs at the Pole Lake occurrence and also in shears in ijolite north of the Zone 6
deposit. The hallmark chemical signatures of this style of REE mineralization applicable to mineral
exploration include:

e high REE contents with pronounced negative Ce anomaly in chondrite plots (Figure 13), and,
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e high barium (mean = 2.9 wt.%; range 2.09 to 3.7 wt.%).

Pole Lake REE-Ba-Th-Nb Occurrence

The rare-earth element mineralization at the main Pole Lake showing is associated with a deep pink,
strongly hematite-altered, banded, fine-grained, barite-phlogopite-aegirine/augite nepheline syenite
and relatively massive, deep pink, aegirine-nepheline syenite (Photos 21 and 22). Hydrothermally
altered britholite-monazite-barite-enriched syenite from the mineralized zone is shown in Photo 23.

The mineralization coincides with a zone of high radioactivity, estimated at least 3 to 5 m thickness,
distributed along the cliff face. The values of eTh (ppm) are the highest encountered in the entire
Lackner Lake complex with a range from 692 to 2692 ppm (Figure 8). The full extent of the REE
mineralization is not known as it appears that some of the Pole Lake zone could be buried under the
significant talus pile. The chondrite-normalized REE chart shows the presence of distinct negative cerium
anomalies that are not found elsewhere in the Lackner Lake complex. It is inferred that oxidized
hydrothermal fluids scavenged Ce™ from the altered syenite with redistribution into the thin silica-rich
veinlet system.

Photo 21. Altered pink apatite-magnetite-aegirine syenite at the base of the cliff which comprises the only in situ exposure of
the Pole Lake REE-Ba-Th-Nb zone. Assay 1634565 represents a 70 cm chip sample across this zone in upper left corner that
returned 3.4 wt. % ZREE, 1514 ppm ZHREE, 5005 ppm Th, and 2.62 wt.% Ba (Appendix 2). The zone is open in width as a large
talus pile covers the mineralization to the right of the hammer.
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Photo 22. Strongly radioactive gneissic syenite with deep brown-black glimmerite pod marked by pencil in a large angular
boulder near the cliff at Pole Lake REE-Ba-Th-Nb showing. Assay 1634561 of pink syenite to the right of pencil returned 2.9 %
Ba, 5.06 wt.% ZREE, 1445 ppm ZHREE, 1038 ppm Y and 3958 ppm Th.

Photo 23. View of cut slab surfaces of hydrothermally altered, fine-grained barite-phlogopite-aegirine-augite nepheline syenite
cut by milky quartz veinlets from Pole Lake with 6.07 wt.% total REE. Left side is a polished surface showing widespread
hematization whereas right side has been etched with HF and stained for K-feldspar and nepheline (yellow area). Rare earth
minerals monazite, britholite-(La) and Y-enriched fluorapatite were documented by Breaks (2013).
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The ijolite and malignite host rocks in the immediate area of the mineralization are characterized by
deep red, late fracture coatings of hematite and natrolite (Photo 24) that are plausibly part of the rare
earth-bearing hydrothermal alteration system.

Photo 24. Fracture surface composed of brick-red natrolite, dark green clinopyroxene and niobium titanite hosted in ijolite near
the Pole Lake REE-Ba-Th-Nb occurrence. The white area along the bottom consists of organic matter.
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Figure 14. Chondrite-normalized REE plot for samples from the Pole Lake REE-Ba-Th-Nb occurrence.

The main REE minerals were determined to be monazite-(Ce), britholite-(La), britholite-like mineral, a
secondary REE mineral not fully characterized and a Y,03-LREO-bearing fluorapatite (Breaks 2013).
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Britholite-(La) and its altered equivalents occur in two textural settings:

e primary grains enveloped by later phlogopite, nepheline and K, Na feldspar, and,
e |ate-stage micro-vein infillings.

Beaverdam Lake Niobium-Mineralized Shears

Brittle shears in ijolite were encountered 450 m north of the Zone 6 test pit and are obvious by a
distinctive orange associated alteration with increased radioactivity possibly due to fine-grained
uranpyrochlore (Photo 25).

Photo 25. Sub-parallel shears with attendant alteration by abundant unknown, fine-grained orange minerals hosted in strongly
deformed ijolite, 450 m north of Zone 6 test pit of Multi-Minerals Ltd. Assay 1634549 comprised a concentrate of orange
altered material.
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Figure 15. Chip sample composite of orange altered and sheared ijolite for sample 1634549 showing the content of Ba, Sr, Nb,
Ta, Th, U, and total REE.

The orientation of N-S shears is parallel to the valley that contains Camp and Beaverdam lakes. A
concentrate of orange alteration material was amassed for chemical analysis (Appendix 2: 1634549) and
revealed high barium (5814 ppm), niobium (1765 ppm), tantalum (73 ppm), uranium (69 ppm), thorium
(165 ppm) and very low total REE (73 ppm) as shown in Figure 14.

LITHOCHEMISTRY

Significant chemical variation was found amongst various general lithologic groups and associated
mineralization. Horizontal bar charts of the mean values for MgO, FeOT, P,0s, Ba, Sr, Ta, Nb, U, Th, total
REE, total LREE, total HREE, Y and the five critical rare earth elements Nd, Eu, Th, Dy and Y allow quick
comparison between the eight major lithologic groups. The groupings used for the seven charts below
are as follows:

e nepheline syenite

e ijolite and malignite

e ijolite breccia

e Zone 3-4 P,05-Nb deposit

e Zone 6 Fe-TiO, -P,0s-Nb deposit

e NE Camp Lake magnetite zone

e McVittie magnetite zone, and,

e Pole Lake REE-Ba-Th-Nb occurrence.
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Figure 16. Horizontal bar charts for mean values of MgO, FeOT, P,0s, Ba, Sr, Ta, Nb, U, Th, total REE, total LREE, total HREE, Y
and the five critical rare earth elements Nd, Eu, Tb, Dy and Y in various lithologic and mineralized groups of the Lackner Lake
complex.
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Figure 17. Thorium versus total rare earth elements for all analyses from Lackner Lake alkalic complex (see Appendix 2).

Thorium in general strongly correlates with total REE (Figure 16) with exception of analyses from the NE
Camp Lake magnetite-rich zone that have very low total REE and very high thorium and consequently
analyses plot along the x-axis and off the main trend-line.

There is a strong positive association between Ta and Nb (R*= 0.97) in all lithochemical data and implies
that pyrochlore is the main mineralogical control for these elements (Figure 17). Means and ranges for
Ta and Nb in eight lithologic groups in the complex are given in Table 2 and Figures 18 and 19. Figure 20
presents mean values and ranges of ZREE, ZHREE, and yttrium in the various lithologic groups. Mean
contents and ranges for the critical rare earths (Dy, Eu, Tbh, and Nd) in these groups are presented in
Figure 21.
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Table 2. Tantalum and niobium mean values and ranges (ppm) for lithologic groups of the Lackner Lake alkalic complex

Lithology Nb (ppm) Ta (ppm) N
mean range mean range
Nepheline syenite 426 62.2 -1237 18.2 2.4-50.5 13
ljolite 1061 227-2321 40.6 8.377.9 14
ljolite breccia 3515 218 - 17335 18 12.2 - 647 9
Zone 6 apatite-magnetite rock 633 240-1181 26 12.4-373 4
NE Camp Lake magnetite rock 1067 904 - 1268 19.6 19.2 -21.4 6
Zone 3-4 633 240-1181 26 12.4-37.3 5
McVittie pit magnetite rock 1064 781-1131 25.3 20.4-31.6 4
Pole Lake REE-Ba-Th-Nb occurrence 505 340 - 840 22.2 8.3-24.6 7

N = number of analyses

Table 3. Mean values and ranges for ZREE, HREE and yttrium (ppm) in various lithologic groups of the Lackner Lake alkalic
complex.

Lithology 2REE (ppm) ZHREE (ppm) Y(ppm) N
mean range mean range mean range
Nepheline syenite 255 140-364 12.4 4.1-24 13.9 5.2-21 13
ljolite 749 139-3652 39.7 12-176 38.1 9-152 14
ljolite breccias 411 156-934 25.8 17-37 22.2 15-32 9
Zone 6 apatite-magnetite rock 8904 ig;il 437.6 150-585 395 137-508 5
NE Camp Lake magnetite rock 564 91-1829 58.8 10-183 45.9 7-148 6
Zone 3-4 1299 97-3652 64.5 12-176 62.8 9-152 4
McVittie pit magnetite rock 80.9 20-139 8.1 1.1-15 6.9 1.1-13 4
Pole Lake REE-Ba-Th-Nb occurrence 20159 £71£61C7);8 713 224-1514 544 146-1173 7

N = number of analyses
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Figure 18. Tantalum versus niobium (ppm) for all lithochemical analyses from the Lackner Lake alkalic complex.
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Figure 19. Mean tantalum and niobium (ppm) in various lithologic groups of the Lackner Lake alkalic complex.
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Figure 20. Mean values on a logarithmic scale for ZREE, ZHREE and Y (ppm) in various lithologic groups of the Lackner Lake
alkalic complex.
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Figure 21. Mean values (ppm) on a logarithmic scale for critical rare earths in various lithologic groups of the Lackner Lake

alkalic complex.
Apatite-Magnetite- and Magnetite-Rich Lithologies

Analyses from magnetite- and apatite-magnetite-rich mineralization from the Lackner Lake complex are
plotted in the CaO-MgO-FeOT+MnO carbonatite classification diagram of Woolley and Kempe (1991)

and in the MgO vs FeOT plot (Figures 21 and 22).
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Figure 22. Woolley-Kempe diagram for magnetite- and apatite-magnetite-rich rocks of the Lackner Lake alkalic complex
compared with the Kovdor carbonatite complex and other global phoscorite localities (Krasnova et al. 2004).
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Figure 23. MgO vs Total iron as FeO for apatite-magnetite- and magnetite-rich rocks from the Lackner Lake alkalic complex
compared with global phoscorite localities (Krasnova et al. 2004).

51



In these diagrams, twenty-three phoscorite compositions from various global localities, including the
Kovdor mine and the Phalaborwa phoscorite deposit, are compared with the Lackner Fe-Ti-P,05
mineralized zones. Amongst the trace elements, there is distinctive elevated Cr, Ni, and Co in the NE
Camp Lake magnetite zone versus the nearby Zone 6 deposit.

Crushed Rock Pile from Zone 6 Test Pit

Three samples were taken randomly from a large pile of crushed material likely derived from the nearby
Zone 6 test pit (Photo 26). These analyses may possibly provide an average composition of
mineralization exposed in the now submerged Zone 6 test pit on Beaverdam Lake.

Photo 26. Pile of crushed magnetite-rich material from Multi-Minerals test pit at the Zone 6 apatite-magnetite deposit. Grab
samples for assay were taken from three different parts of the pile (Appendix 1: 1634521, 1634522 and 1634551).

Chemical analyses are given in Appendix 2 and location of the pile is shown in Figure 11. Mean values for
various elements are depicted in the vertical bar charts of Figures 23 and 24 with niobium (2203 ppm)
and zirconium (786 ppm) having the highest values and fairly low total REE at 154 ppm. Amongst the
major elements, FeOT has the highest concentration at 58.5 wt.%.
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Figure 25. Mean compositions of Ba, Sr, Nb, Ta, Zr, Total REE, Th and U in ppm from a pile of crushed material near the Zone 6

Rare Earth Element Chondrite Patterns of Various Units and Mineralized
Zones
Chondrite-normalized REE plots for various lithologic groups and mineralization deposit types of the
Lackner Lake complex are presented in Figures 26, 27, 28, 29, 30 and 31.

A curious inflection occurs in many lithologies where there is a slight enrichment in some of the heavy
rare earths Er, Tm, Yb and Lu relative to the chondrite reference of Boynton (1984). This results in an
unusual upward swing in the REE chondrite profiles at inflection points either at Ho or Er and gives the
profiles a "hockey stick" sh
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This pattern is particularly characteristic of the nepheline syenites, massive and foliated ijolites, and
many of the ijolite breccia samples but also for some of the magnetite-rich mineralization as at the
McVittie pit (Figures 25, 26, 27, and 30). The mineralogical causes of the heavy REE enrichment are not
known and a similar pattern for other localities in the literature could not be found in an internet search.

Nepheline Syenite

This lithologic group contains the lowest levels of rare earth elements with an average ZREE of 243 ppm
in a range of 140 to 364 ppm. Chondrite-normalized profiles have moderate slopes (La/YbN: mean =
29.04; range 9.3 to 77.9) and several positive Eu anomalies (Eu/Eu* 1.1 to 1.31). Most of the patterns
reveal an interesting inflection at erbium beyond which there is an enrichment in heavy rare earths Tm,
Yb and Lu (Figure 25).
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Figure 26. Chondrite-normalized REE diagram for nepheline syenite from the Lackner Lake alkalic complex.

Ijolite and Malignite

Massive and foliated ijolite and malignite from the inner ring of the Lackner Lake complex exhibit much
higher total REE versus adjacent nepheline syenite rocks. Average IREE is 749 ppm within a range of 97
to 3653 ppm. The rare earth chondrite profiles (La/YbN: mean = 19.7; range 2.67 to 49.2) show a
similar slope to the nepheline syenite group and with the same upward inflection at Ho with enrichment
of Er, Tm, Yb and Lu (Figure 26).
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Figure 27. Chondrite-normalized REE diagram for massive and foliated ijolite from the Lackner Lake alkalic complex.

Ijolite Breccia

ljolite breccias reveal chondrite patterns (Figure 28) with a more limited range of REE (mean = 411 ppm;
range 190 to 933 ppm; La/YbN: mean =11.5; range 3.2 to 38.5) compared to the massive and foliated
ijolite that have similar rare earth patterns (Figure 27).
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Figure 28. Chondrite-normalized REE diagram for ijolite breccia from the Lackner Lake alkalic complex.
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The ijolite breccia is likely mineralized with uranpyrochlore which in the literature may accommodate
modest amounts of barium, strontium, light rare earths, thorium, uranium, and zirconium. At the Aley
carbonatite in British Columbia, for example, Chackhmouradian et al. (2015) reported the following
median values in pyrochlore: ZREE 1.8 wt.%, Th 5.1 wt.%, U 1.6 wt.% and Zr 0.76 wt. %.

Mafic and Ultramafic Enclaves

Three samples of a broad range of mafic to ultramafic enclave compositions hosted in nepheline syenite
were examined. The chondrite-normalized profiles are approximately similar in a range of ZREE between
210 and 933 ppm (Figure 28). The gabbro and glimmerite enclaves reveal the same previously described
inflection at Er with enrichment of Tm, Yb, and Lu.
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Figure 29. Chondrite-normalized REE plot for mafic and ultramafic enclaves hosted in nepheline syenite.

Apatite-Magnetite- and Magnetite-rich Rocks

Chondrite-normalized REE plots in Figure 29 show striking differences in profile shapes between the
three magnetite-rich mineralized zones. Zone 6 apatite-magnetite rocks have the highest total REE
contents in the area (3032 ppm to 1.2 wt.%) with smooth steep curves in a range in a range of La/YbN of
12.2 to 60 (mean = 57.2).

Chondrite-normalized profiles also show substantial variation in shapes and slope. Highly fractionated
rocks such as the apatite-rich layer at Zone 6 exhibit a smooth profile with steep slope marked by
La/YbN mean of 57.2 within a range of 52.9 to 60.0. In contrast, chondrite profiles from the NE Camp
exhibit flatter, sinuous patterns (La/YbN mean = 12.2; range 4.9 to 18.3) marked by very flat
distributions of the light REE and curvate distributions of the heavy rare earth elements.
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Figure 31. Chondrite-normalized REE diagram for magnetite-rich mineralization at the McVittie pit.

The third type of rare earth chondrite pattern in the magnetite rocks is found at the McVittie magnetite
zone that is similar to the "hockey stick" shape found in the main lithologic units of the complex (Figure
30). The magnetite-rich units are marked by low values of La/YbN (mean = 7.3) in a range 3.2 to 16.
Segments of the profile have a positive slope beyond Ho or Er and point to fractionation that produced
modest enrichments of Ho, Er, Tm, Yb, and Lu.
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APATITE MINERAL CHEMISTRY

The apatite supergroup [(Ca, Sr, REE, Th, Y)s(PO,)s (F, OH)] has the potential to be a viable ore mineral of
the rare earth elements. This mineral can accommodate significant amounts of both LREE and HREE by
various substitution mechanisms as documented by Hughes et al. (1991). These workers reported
structures of four REE-enriched apatites that contained up to 25 wt.% TREO. The following coupled
substitutions were proposed:

si** + REE®* = P>+ Ca?
Na*+ REE3* = 20ca%

The LREE show an M1 site preference whereas the HREE prefer the M2 site. Rare earth elements close
to neodymium in ionic radii have no apatite structural site preference. Tetravalent substituents such as
Th** and U™ do not show site preferences (Hughes et al. 1991).

Currently, there is no global known production of rare earth elements from this mineral even though
TREO contents vary considerably between a few ppm to 25 wt.% XREO. Apatite from marine
phosphorite deposits in Florida and carbonatite-hosted phosphate deposits such as at the Kovdor mine
in Russia and the Phalaborwa phoscorite deposit in the Republic of South Africa are largely destined for
phosphate fertilizer production.

Photo 27. View of Agrium phosphate processing plant at Redwater, Alberta. The background shows phosphogypsum tailing
ponds that possibly contain 70-85 % of rare earths originally present in phosphate ore. Source:
http://www.miningandexploration.ca/alberta/article/albertas _industrial heartland/

Processing of the apatite-rich ore material by sulfuric acid produces phosphoric acid and an insoluble
residue called phosphogypsum. Binnemans et al. (2015) noted that approximately 70 to 85% of the rare
earth elements originally present in the phosphate ore end up in the phosphogypsum stacks as could be
the case at the Redwater, Alberta plant of Agrium Corp. (Photo 27). The fate of radionuclides U and Th,
which may be present in the apatite structure or as small mineral inclusions such as thorite or monazite,
was not reported in the Binnemans study.
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Rare Earth Elements and Radionuclides in Apatite

Apatite has variable amounts of the rare earth elements, Y and also can host radionuclides U and Th.
Roeder et al. (1987), in a study of 21 apatite samples from a variety of geologic environments including
the Blue River carbonatite of British Columbia, found a range of TREO from a few ppm to 19 wt.% and
generally low levels of ThO, (0.001 to 0.26 wt.%). Della Ventura et al. (1999) and Oberti et al. (2001)
reported high levels of radionuclides in natural apatites with respective maximum levels of ThO2 and
UO,of 15.95 wt.% and 2.88 wt.%.

The apatite structure generally favours entry of the light rare earth elements (Hughes et al. 1991) but in
rare cases elevated heavy rare earths of value such as Dy, Tb and Y are concentrated. The best example
of heavy rare earth-enriched apatite is at the Mineville iron deposit in the Adirondack district of New
York state once mined by Republic Steel (Lindberg and Ingram 1964). In 1980 Molycorp Inc. assessed
that the apatite-rich tailings contained 8 to 9 million kgs with an average grade of 0.12 wt.% Y,0; and 0.6
wt.% ZREO (Mariano and Mariano 2012). Roeder et al. (1987) determined 3.89 wt % 3LREO, 1.26 wt %
2HREO and 1.89 wt.% Y,0; on one apatite sample from the Mineville tailings.

Apatite occurrences in Canada with significant rare earth element concentrations have been
documented at various carbonatites in the Ottawa-Gatineau Hills district by Hogarth (1988) who found a
range of total REE of 0.5 to 7.7 wt.%. At the Hoidas Lake rare earth deposit of the Great Western
Minerals Group in Saskatchewan, abundant apatite mineralization occurs in phosphate-rich veins
possibly related to an alkalic magmatic source (Halpin 2010). Apatite contributes significantly to an NI
43-101 compliant measured + indicated resource estimate of 2,560,835 tonnes averaging 2.431 wt.%
TREO (Star Minerals Group 2014). Halpin (2010) documented a range of 0.5 to 5 wt.% TREO coupled
with low ThO, (<0.01 to 0.47 wt.%) in the deposit.

Rare Earth Elements in Apatite from Lackner Lake Alkalic Complex

Four high purity apatite concentrates from three areas of the complex were submitted for chemical
analysis to ALS Global Labs (Figure 31). The localities include a carbonatite dyke in ijolite and biotite-
apatite-syenite at Pole Lake, the main apatite-rich layer at the Zone 6 deposit and apatite-rich veins in
ijolite at the Zone 3-4 deposit. The data are summarized in Table 4 and all data can be found in Appendix
3.
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Figure 32. Apatite mineral concentrates from various mineralized areas of the Lackner Lake alkalic complex submitted for
chemical analysis to ALS Global Labs.
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Figure 33. Chondrite-normalized rare earth element profiles for apatite from the Pole Lake REE-Ba-Th-Nb occurrence compared
to apatite from the Phalaborwa phoscorite deposit (Ogata et al. 2016.). Apatite chemistry from Hinchinbrooke Township,
Grenville Province of Ontario - unpublished data of the author.

Chondrite-normalized patterns (Figure 32) for the Lackner Lake apatites reveal similar, steeply sloped
(La/YbN 46.9 to 55.0) smooth curves with no discontinuities. Lackner Lake apatites contain about 3.5
times higher total REE than the Phalaborwa apatite of Ogata et al. (2016) and considerably higher than
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apatite (0.08 to 0.6 wt.% ZREO) from the Kovdor phoscorite-carbonatite complex (Krasnova et al.
2004b). For comparison, apatite from marble in the Grenville Province of Ontario is plotted in Figure 32
and differs in lower XREE (5107 ppm) and presence of a negative europium anomaly (Eu/Eu* = 0.86).

Strontium levels are elevated with a mean value of 1.29 wt.% within a range of 1.06 to 1.47 wt.%. The
Pole Lake occurrence samples have the highest values of 1.47 and 1.42 wt.% Sr. Figures 33 and 34
present column charts for the rare earth elements in apatite from the Lackner Lake alkalic complex
compared with apatites from Phalaborwa phoscorite and apatite in skarn from Hinchinbrooke Township,
Grenville Province of southern Ontario.

Total REO varies from 1.96 wt.% to 3.25 wt.% with a mean value of 2.80 wt.% that is very similar to the
historical value of 2.72 wt.% obtained from an apatite concentrate by Multi-Minerals Ltd (Sage 198843, p.
40). Slightly higher values were found at the Pole Lake occurrence respectively in carbonatite vein (3.03
wt.%) and in the biotite-apatite-syenite (3.25 wt.%) compared with the apatite vein in ijolite at the Zone
3-4 deposit (1.96 wt.%). The ZREO value for apatite at the Zone 6 deposit (2.96 wt.%) is virtually identical
to those from the Pole Lake apatite (3.03 to 3.25 wt.%).

Yttrium contents reach the highest levels in the Pole Lake samples (1220 and 1550 ppm) whereas lower
values are found at Zone 6 apatite-magnetite layer (930 ppm) and the lowest yttrium value (630 ppm)
occurs in apatite-rich vein at Zone 3-4 deposit.

Radionuclides in the Lackner apatites have mean thorium and uranium values respectively at 1775 ppm
and 16.7 ppm. The highest thorium is found at the Zone 6 deposit with 2980 ppm and lowest in the
apatite vein at the Zone 3-4 deposit (1200 ppm).

Table 4. Rare earth element contents, strontium, thorium, and uranium in Lackner Lake apatite compared with apatite from the
Phalaborwa phosphate deposit. Values in ppm except for TREO in wt.% oxide.

Sample La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu IREE TREO
R175468 5090 12500 1300 4900 774 213 485 63.6 308 521 123 14 66.6 6.83 25896 3.03%
R175469 5740 13300 1400 5200 830 220 493 63 310 527 1225 145 704 7.3 27823 3.25%
R175470 3970 11900 1400 5600 900 269 631 788 357 555 1185 12.8 57.1 544 25355 2.96%
R175471 2650 7800 900 3700 672 176 410 50.7 227 36 758 8.04 38 39 16747 1.96%
mean 4362.5 11375 1250 4850 794 2195 505 64 301 49.08 110 123 58.03 5.87 23956 2.80%
Phalaborwa 1320 3100 432 1660 314 666 233 773 23 192 919 1.75 7.7 0.7 72641 0.85%
Sample SLREE  ZHREE Y Y203 Sr Th u

R175468 24777 1119 1070 1360 14750 1220 46.6

R175469 26690 1133 1050 1330 14150 1550 9.9

R175470 24039 1316 930 1180 10600 2980 0.9

R175471 15898 849 630 800 12200 1200 9.2 j

mean 22851 1104 920 1168 12925 1738 16.7

Phalaborwa 6893 288 370
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Figure 34. 3REO, ZLREO, ZHREO, and Y203 in apatite from the Lackner Lake alkalic complex compared with apatite from the
Phalaborwa phoscorite deposit and apatite in skarn from Hinchinbrooke Township, Grenville Province of Ontario.
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Figure 35. Critical rare earth elements Dy, Tbh, Eu and Nd in apatite from the Lackner Lake alkalic complex compared with
apatite from the Phalaborwa phoscorite and apatite in skarn from Hinchibrooke Township, Grenville Province of Ontario.

Hydrometallurgical Processing of Apatite as a Source of Rare Earth Elements

Recent work by Ogata et al. (2016) showed promising recovery of heavy rare earth elements from
apatite using a low concentration of sulfuric acid at <2 mol/L. Apatite from the Phalaborwa alkalic
complex (Table 4) was utilized in the experiments and 70 to 80% of HREE in the pregnant leachate was
recovered by columns packed with EDASIDGA that consists of diglycolamic acid ligands immobilized on
the surface of silica gel. The adsorbed rare earth elements in the column were easily desorbed with 1
mol/L H,SO,. The heavy rare earths, particularly Dy, Er, Yb and Y, were enriched by a factor of 10 to 30
relative to the feed solution.
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ROCK PHOSPHATE POTENTIAL

The Lackner alkalic complex contains substantial historic resources of apatite-rich rock that have
potential use of phosphorus for the fertilizer industry. The sole source of apatite in Ontario for
phosphoric acid production had been the Cargill Mine of Agrium Inc. near Kapuskasing, however, this
deposit was closed in 2013: http://www.northernontariobusiness.com/Industry-News/mining/Agrium-
prepares-to-pack-up-inKap.aspx

Zones 3 and 4, situated about 0.8 km southeast of Camp Lake, contain a historic resource of 37 million
tons of 21.9% apatite (approx. 9.2 wt.% P,0;) to a 500-foot depth (Parsons 1961b) that could possibly be
extracted in an open pit. This is a higher level of P,0s than the Kovdor mine in Russia where the
phosphate ore averages 7.3 wt.% P,05 (Wall 2010).

This commodity will possibly become in short supply according to a presentation of Arianne Resources,
who have delineated an apatite resource in an iron-titanium-phosphorus (FTP-type) deposit with a lower
grade than Lackner Lake zone 3-4 but with a substantial tonnage (Lac @ Paul Quebec) at 462 mT
averaging 6.2% P,0s. http://beta.arianne-inc.com/wp-content/uploads/2014/06/DAN-V-Investor-
Presentation-June-19-2014.pdf

CONCLUSIONS AND RECOMMENDATIONS

Further exploration in the Lackner Lake alkalic complex is recommended for rare earth elements and
scandium. The gamma-ray spectrometer is very useful in locating rare earth mineralization associated
with radioactivity. The instrument discovered magnetite-rich mineralization in old trench workings from
the 1950's in dense bush, named in this study as the NE Camp Lake magnetite zone.

Several exploration tools have emerged in the present study that may facilitate in the development of
exploration targets:

e negative cerium anomalies in rare earth element chondrite-normalized plots, and,
e barium anomalies that exceed 2 wt.%

Negative cerium anomalies are evident in ten samples from the Pole Lake showing (Figure 14 and
Breaks 2013) and to date, this pattern has only been found at this showing. This pattern may thus be
employed as a tool to further explore for hydrothermally altered REE mineralization of the Pole Lake

type.

Cerium may have been preferentially extracted, vis-a-vis the other rare earth elements during alteration
by oxidized hydrothermal fluids as this element can achieve a valence change from Ce®" to Ce** that can
also be achieved by Pr, Nd, Tb and Dy (Table 1). Textural evidence indicates that monazite and britholite
have been altered and plausibly may have contributed to Ce*" scavenged by hydrothermal fluids. It is
interesting to note that cerium is normally dominant in britholite-(Ce) but compositions at Pole Lake
almost always show a slight excess of lanthalum over cerium, i.e., britholite-(La).
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It is suspected that late hydrothermal activity perhaps controlled by NW-SE ductile shear zones was a
factor in localizing the REE and introducing barium into the altered rocks. Obvious avenues of
hydrothermal fluid interaction are the local extensional fractures sealed with quartz (Photo 23).

The presence of oxidized fluids is indicated by widespread hematite and negative cerium anomalies in
some samples (Figure 14). Cerium in a +4 valence state could have conceivably been extracted in
coursing hydrothermal fluids. The fate of the released Ce* into a hydrothermal fluid is uncertain,
however, cerianite is rare earth element mineral that could incorporate Ce* (Geier 1996) and
interestingly was first documented in apatite-magnetite rocks of the SE part of the Lackner Lake complex
(Graham 1955).

Barium exceeds 2 wt.% in hydrothermally altered syenites at the Pole Lake occurrence. Further
exploration should more closely examine the anomalously high barium (2 to 3.8 wt.%) associated with
very high ZIREE at this occurrence. Electron microprobe work identified barite associated with the
monazite-britholite-bearing rare earth mineralization (Breaks 2013). Barium could, therefore, be a
useful pathfinder element in future exploration that is focused upon the two NW-SE lineaments in the
Pole Lake area that may be the structural control for the mineralization.

The present work focused on the Camp Lake and Pole Lake areas as these are the most accessible zones
with rare earth mineralization. A number of recommendations ensue from the present work.

1. Further work should be undertaken elsewhere in the complex over the magnetic highs associated
with apatite-magnetite mineralization as, for example, at Daer Lake, to investigate possible zones of rare
earth element and scandium mineralization.

2. Improved access is needed in light of difficult bush conditions and is recommended that access trails
be cut and, as for example, a north-south trail between the McVittie pit and Daer Lake to facilitate
geological examination.

3. Old blast pits in the NE Camp Lake area zone present a new target that has elevated scandium not
previously known. This magnetite-rich unit should be the subject of follow-up work to determine its
dimensions and whether there are zones with further elevated scandium contents. A ground magnetic
survey is recommended to delineate this magnetite-rich body. Scandium is a rare and valuable metal
currently priced at $15, 000 USD per kg of 99.9% metal. It is also recommended that surface stripping of
the old overgrown trenches on this magnetite body be undertaken to better understand geological
relations.

4. The rock phosphate potential of the complex also merits further investigation. Apatite from the Pole
Lake showing contains 3.56 wt.% TREO+Y,0; in a high purity mineral concentrate (Breaks 2013, p.18).
Such levels of TREO+Y,0; would enhance the value of apatite mineralization if a method of REE
separation could coincide with the extraction of phosphorus.

5. Lithochemical sampling around the Pole Lake occurrence with focus on the NW-SE canyons that could
coincide with fault controls on hydrothermal REE-Ba-Th-Nb mineralization.
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6. Wajax® power washing of a lower part of the cliff face and angular mineralized boulders to more
clearly discern the zone of hematite-rich, fine-grained syenite that hosts the high values of total REEs.
Localized bleaching may be useful for areas where the organic staining cannot be removed via the initial
Wajax work and aid in field mineralogical identification.

7. Establishment of a grid for combined geological-radiometric survey mapping to determine the areal
extent of the REE-rich hydrothermally altered, rare earth element mineralized, fine-grained syenite at
Pole Lake. It should be noted that a nearby exposure of carbonatite and possibly related boulders,
previously documented by Parsons (1961b), situated 100 m north of Pole Lake, is a plausible source of
silico-carbonatite veins that intrude ijolite at the Pole Lake showing. REE mineralization strongly
correlates with elevated thorium at the Pole Lake occurrence.

8. Detailed mineralogical study of apatite-magnetite-rich rocks at Zone 6 and NE Camp Lake zones to
better understand mineralogical controls on Sc and critical rare earths Nd, Eu, Dy, Th, and Y. Tantalum
content of pyrochlore also appears significant at Zone 6 (bulk rock values up to 647 ppm) and EMP and
LA-ICP-MS analysis should also be included.
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Appendix 1. Gamma-ray spectrometer assay data, (%K, eU ppm and eTh ppm and air absorbed
dose rate nGy/hr) and location of chemical analyses and site descriptions.
Abbreviations

cg  coarse-grained

cps counts per second

fg  fine-grained

CWS clean weathered surface
FS  fresh surface

RA radioactivity

73



“peoy aye) dweg

TELL (474 6'E TGk ¥4 Pp-iedspiad  JO SPIS YIN0S U0 daITING YIooWws jjEWwS LIBPETS ¥IBOPE LT P00 pyaedspiay  EOSERST B8
¥ELT ¥os L4 ayaf) B2
ol Busopua woy
paiedaifas aiey o) sieadde 3203 LRI
W3 OF SABAR| U SYIR| edsy 1ENRP puE
paausu0 Auopue % ySiy sueiwos peos
AguEau uo dodmngspod pue suian apim
0 -7 yau-aanauBew Ag yno Aadieye
TER -3 4 &0 649E ol a22 1843 'S0 wo e Bu-l) ‘Sassen LTIBYETS YIROVE LT ayal) are
€19 £F e rovE Fyuaks ueydan 18
auuaks au)|aydau pae)oy
Aprides oy anssew 3) Aup *peoy aye)
ETL 6L b Far -~ 4 ajuaAs aupayday  duse] Buoje pd pues w domyno jjewg OT8YETS LI80FE LT A TTEREETHIETIL BN iFR
§ = 12 "sapiyd|ns asieds “aydofojyd
W JUBMIYIUUE UIRIOD Sayaed
ews “saymed aumewdad ol sapesd
Jeu 82 ayuais augaydau spenaonay
LS LT ¥L ETIT FYuads augaydan a3 dwe) asoys 158 uo dosaino |jRws EGEVRTE BILOVE LT agpuads sujEyday  ZOSKEIT qre
Tiv oz Ty L16T ajuads augayday o5
60L 411 £S5 88T apuals auyayday 12 ]
e
duie]) jo apss sam o dosgng sundae
“iedsy ‘aulBydau = S|EJBUIW TLRPIM W
1 03 dn auoz anpeoipes s opnewdad
LS €15 Ls 6115 Bl uaks aulaydan Ajjedog 01 83 'S4) qurd JyBI) ‘BnsSEW  BREVRES LstovE L1 apuads susydan  TOSPEIT 578
ujan smpaulew-apede
fara LT 5T ¥6L aiofi  wouy w g noge Bw-3) ‘aassew ‘ayyjof) 4%
ujan ;pausew-aneds
58 et 9z 0°L5E el JeaU j0ds pusaas §) ‘aassew ‘o)l 18
{sd2 0OTT) vian aynauBew-agnede
Jeau syajuan 33e3p Ag 312s500
OEvT oot BT YTEL el aef - Aywreaiped isayBy jo eaue 118
auof
FEY BT 0E 4114 BYUAAS BulaydaN BASSEL U] SARUD BHUBAS Su|jaLdau 112
WP
6891 L ¥ ¥es u@a sqpaudew-agnedy WD OE INOGR LR BRAUBRL-ANRRdY 421
LR
duiie] jo Yed j5am B0 ainsodi ‘suan
ayaulew-aanede wWou W1 05 InogE Sljes ajjauiew
928 i 82 96IE ayjofl $2e)q ‘B ‘anssew ‘Spjofl jo dounno a3N 5915625 aszovE L1 -sede Aq 1 epoaig ;o] e
ayfigu
wdd yi wddn W% as0p paguosge Jiy )5 Jajawondads uondussaq ajdwes Auypon Supse3 suoz uup s180j0a5 # Aessy @i pisid

74



-snoausfowoy

¥'ES LYl L 5582 amoli S Uo e Bus ‘anssep BEYTEES IHLovE LT el FESErIT ove
snoauaBowol
L'05 ot g1 T auell ‘SO o RRlg AW AAESEN ZEIV6TS 19LOvE LT ol ETSErst 68
5765 TBE i 0081 301 ypi-aynauiepy sano umal Amadwod ud S pl0. LB9R6ZS EQLOVE L1 POIYI-SNSUEEw  ZISKEST )
ya0ipaq pasodxa
96T L34 vz ool Pospu-anauion M a0 umos 3d LIZKEXT 1531 PO 260V6TS SOLOKE LT ol pp-neuiew  TISKEST L8
Jd jo
LIGHO0 WOoW PAMEINO [BLRIE W paulEls
pyIns Jo sa33ud [RaAES "umosEIanD
8SEL 6EL E 009E pospu-apauley  Apmeaypue (we i K XElZeudisaL EBITEIS TLEOVE LT pos ypu-apEulew OTSPEST 15|
LISYI04 18 Y30 Yap-ayiaulew paugers
Lrv TEL [1)i] 000t Ho0 Y- nAuBEl 15nY saa0 umodl Ajane duwod yd 3581 PO BEAVGTS LLLDVE  £1 o yap-aeudey  GOSKPEST Se8
200 Ya-a0nauden vEl
O'YERT Tt sood yop-aipaudery  Buipead sny Japun uaye) ajdwes Aessy BEIYELS SLLOVE ¥o00 yau-muaulew  BOSKEIT il
Faac:] O'EE oorz o0 yop-apauden wER
ud sy iy
oot0r  LTE vE 009% FOIYU-AIaUTEY  IB) S anjeA WNLOL) 1524BHY 210N ves
‘ud
10 waopoq woiy saxad pauiels apyns
30 51515Ue0 3jclues ArsTy 'sdd O0SE 01
dn senjea sggawapads Ing ssow Aveay
Asap, "5, 006T JIUS PAYINCIUN UFDG INEY
o5ap1 LEL 00TY pospu-synauieyy  ofieadde jey) sud 1sejq pio Jo SaUBS ZBOVGLS ELLOVE 4T W0 PU-BINAUBEW  LOSKEST VER
anepus ajBus 2 apnjou pue g% £-7 Ajuo
saneaug Jedsy pue supdae ‘sugeydau
Bupmoys SILNS UES U0 aniE) aaiy
“a1iiaAs aulELIdaL |0 SaABHLS Bieds
6l 3 LAl LEYE el Y @upoly onuAydiod ¥Iepq Snsse PIOSETS ORIOVE LT epsaugayel)  90SKEST EER
reoz 599 £E Trse auol| TE8
Ajjeaoy wea oLt 03
dn vy “2pAyciod Jedsy Bw-d) 51 oy
L'EBT ¥ 4] Ut 156 apof]  3id pues ujayofj40 dooino Yloows  E00SELS LL90VE LT ol SOSTEST 433
S121UjaA 231313 Lgy Ag 32 ayyjo
LEE T 4] £991 aujof] Buw-G) ‘anssew jo dormne yioouss jews  SEEVETS S990¥E LT ayjoll 1e8
243183 80| LI SUIBA §2R1q
By ugpaYre-uR UG YIm paURYfe s300|
‘S U0 aoueseadde snoueyEaod alym
£ et e 152 SYLBAS 3 UIALODY PRI ‘g wasdde 3 Lpim anuaks Jenoona) SEBVEIS wOLOVE LT ks 3ujpYtaN  FOSKEST eg
_N_!ﬂ-.r_
91 6T 79 (353 apusks aujayday  Jasieod jo spod yym B2-Bw anssep PLBVETS SPIOVE LT ajuads aulpydsy 622
yfhou
wddy) wddn W%  9s0p pagiosqe v s JRawoipads uopdusag sjdwes Suiyion  Bunse3 auoz wun 21dojoan # Aessy al pjoid

75



£865

6L
¥SIT

RET

TUEly

EEEY

Fees

L8

YOTE

LT

st

LS0T

01
2711

'L

oFl

otr

5T

rev

L4

99E

Lo

EE

e
e

os

60

50

A

€1

&1

LT

71

TZIE

0ozt

0ozt

0189

STIL

Pyl

wdd 507 32 42y SNY) anjen

15ayBiY 410M UOIEIRUAP}
exBajesauiut dn-majjog diay oy

Wi 35PYEIY YUmIRpINog Wed) e
SBUEI0 JUEPUNGE LI [eaew iy
-ajyede o ajdwieg *AYAIIEOIPES HAELEN,
“HMIELL BI308U0 UF JNO030 S|2laU afusio
PuE 23jym pagiuepun pue sagede
‘sipeuiew “sauawasy 2peonaana)

+ A3l By A pazisaIrieyd enaasg Aol
2uoll WEPUNge Wi 0 padseq 1o apd aliey

‘uanes sjdwes op sunsodys 12y
Aol |ews aye)eau awol puiydiod-sedsy
anuaks au)|ayday

Ul ajdiEs ou Ing a3juaks
auaydau ua sBupeas om) 3yjuaks
aufjaydau oyu) sapesd Jun sy
ED034q J|0f| apIm WE JO SISISU0D ey
ayuaks auyaydap) 3uo? Yap-agpaulow 10 153m 01 150H
sahR| ApYns pauies
Hoou ypu-ajnaudepy 1503 00 Juadefpe auoz Yoo seuleyy

oo yap-anaulep Jake| pauie)s J5n uo Bulpeas puoiag

“s|EsBUiL
saddon sl o anp ys1use) pue ajukd

B UM paUeIs 1S 08 NI WO 05

-0E seuog ‘Bujpooy wep saneaq o) anp

ae] Jo A2q 35 e Sw0) Jey) yd 153) plo 1

Hou yau-apauBen  (RMEIEW Yo aanaulew jo spd paiselg
“sjduies

aujofl ON ‘509 00ST LM aXE] JEIU dOUIN0 8|4

uage;

apduses o) ‘Bujupess apy(ns psoy 3o

ayjof| pejq uy afejquiasse ayaulewsayedy

a0l B aNSSEW Yoei Auiey

~ajdwes oN Y0l yau-anaulew paise|q

40 3)id ‘dew sucsied Uo  puodsanedg,

2oll  jo pua waynos e ease dosnne ade

dip a3u83p 5T Y paielo)
Apanfies, wdd 0OST = VY PRSEAIIU] LM
¥ yp-apauden Haeu yau-psuBew o dosno ews

GEOFETS

TLIEES

VLSYETS

TLOVRIS

ELSVEIS

0E8YeIS

BOLFETS

ELLVBEIS

FOS0RE

BESOFE

BIS0VE

EIS0VE

STLOVE

i1

4

L1

L1

LT

il

LT

LT

L1

er9a.4 3ol

ayef

ajuals
aujaydau pue epiaig syjol

Buoz yu ayaulew anssen

ELT AT EITELATE T

ol

o anaulew-ayiedy

aaeli

Fou pp-ayaudeyy

£

EVE

STSEFST 8

wddyy wddn

yfAou

S0P pagiosqe Jiy

as sajpwonads

wopdudsag adwes

Bujyuon

Bupses auoz

uun 2dopoan

# Aessy ql pRM

76



Sr

SEY

[4:14

L8T1

L'ST

it

BT

T&L

6801

L'95T

it

LO9E

YEL

¥ie

Lt

e

L8

'L

s

ir

e

UiE

LE9

096

(34

L'E

ar

L's

£

Le

¥

s

&0

[ 4

T

T

6'Z0E

¥HIE

6 18T

6'9ES

BLAT

6681

TLET

I'BET

T'EET

L'6EY

E'STS

2196

“RR%AIG SN0 YRl Wian |Du-a1aulew
aqjof] o3 mau ay|of| wo JalawoPads pucdag

“ayyof| o
hesse sajaworpads Yy PAIEAS[A BARY

1) 3101 10 FANRPUR ROE-OT SUIEILI0)

angpua ol S AR Y)iM 39jUaks ) yuid
apuals auaydap anepus ayuais auayday
sy

I S1IEIU02 SSNGIp aney AjeadAy
1241 Ajjualks aujaydau yuid o sIAEPUI
IEDH SUEILOT “SAND LD ISED ySINGg

sey ey aujjaydau wo pue aup|2ae
aujoli %09 st 00T 18 Wy ARy B anssen
Fuaks supydau

we a5 ABsse Jagswonpads puadss
“ajdaopyd sounu

"% 03 01 dup@ay Uo g Aq S0 0}
ayuaks aulfeydap O syze) Jedsy yum suuads 3 anssely
aiuaks au|j@ydau

ul 2y ARSSE JAlELI0IadE pUOISS

ayuaks auaydan

auTAs augayday

*sauyed Jyewenn o)
sapesd 3ol ‘wo 51 Aq § 0 dn seAzuR
auaks auEyday aljuaks auaydau i ayjol B anssew

“ayis Jaialwansads

wiosy ajdues Aessy saoepns

15810 U0 LUODEINOIDD YORJG-UMOI] UM
WP0u Y- TeL 351807 ‘INEEEN
uawe apdwes oy supdee

% ST “eds) %0p ‘Supydau K5y ‘aluaks
paieoy mop Ajandes o3 amsSEW Pecd
uo domno payoows Ajjepe;d |lews
a5 JNoIIds

wou) ajduies Aessy “saemns

ISR UO UDIEINOIOD YO UMD LM
Ho0u ypp-annauBeus aSIE0D ‘aaSSEW
U

ajdwes oy uas agEulew apim uo

2 Aq 2 ayof) yoe|q Jw anssN pecs
agyoff uo yaed doanno yoows |jews

ayuafs aujjaysaN

FI04 Yau-anaudey

uawdeyy

epaauq d) Jano ays sshjeue puodas
. e0Rq

anjofl woy 03d |ews U sjuMudely
203G IRELI0INI-0joy '} ‘snisse

ep3aiq axyof|

ep33iq 200}

FTIS6IS

TEDSBTS

LEBVETS

BIIVELS

ELOFEZS

GLEEBLS

EI9VBLS

BESWEZS

BLGREIS

BYZOVE

ESEZOVE

B65T0VE

EEEOVE

S0LOVE

LPIOVE

SOG0VE

i1

L

i1

LY

Fas

LT

LT

LT

B398 Buuaks suyaydan

en0auq 3ol

auaks aujayday

ol pue ayuals sulEydsy

TZSEFST
ajduies ad aIeIUaual Yo
-anaule wo.y aiednp Ipds

anuafs aunaydany

siapjnoq pajseiq jo

ajid up |2 laaew yap-aipeulen

sutaa anaudew Ag yna a3)el

epsasg 2yl

FISVEST

EISVEST

TISEFST

0ZSEPIT

558

g

€58

[45:}

158

058

L

wddy wdd n

%

3s0p pagaosqe sy

2915 19)Bwonsads

uopdisag ajdwes

Suyion

Supsez auoz

11un 3130j03n

# Aessy gl paid

77



L 14 &6 T 150y syuads aujjayday 0SZSEES EEED¥E DESFEIT 088
6T ET 81 £88 uEA ipu-ayaudely Dsg
23
005 - 00Z 18 moj Ajsanefas vy wiuaks
aujjaydau 32 up Yupea w T o dn suRa
{pu-aqnauepy ipBua) upw gg o3 dn
TALOUAIY IO [EIBNES PAYEIDT LN pEq apuaks auaydau
18 TE 81 216 SR DU-daude 0 BaUe U) 10 SNIIAIW J0) UIEES (R DSE56L5 EEEDVE LT uisusa y-agnaule  GZSKEST oae
u-ﬂ—-n.jm
$1 (U9 UL STURIO UMGLNUN
0T R 0y 9R19 aJagm e u) Foll 658
Juawdopasp JIEWosEIaL
1538905 Je11 SUISA 6 PAIAULIOD 10U
$[EISAD [ENPIAIPU| PUE SWjan BiauSew
i on rr sl SUIEIL02 181 3NION YDL-aINBUBeLY 858
sjesauw afueis
B PUE UM LUMOLAUD
sasodia Jewl axepng
“Ujaa [RULBYIUpAY 2jqissod
[LE-T4 (131} [} 4 L0l aeys ane| Bunna-ssan gig
5491 £1T Te 6965 ayell  sInepYa ou yim Siel Bu-d) aassepy 658
S[EIBUNL
aBueso Juiy pue ayiym B jo supan
Pa|jy-aunaely g wa T Ag 303 3)jof|
By oeyg PROL SA1EIN|IGO 1RY) WaNSAS
vl k=2 (4 e L aypoly LWep JAARPAG 3AISLSNWS J0 3PS 1S3 SETS6TS COSOVE LT ayjofl  gTSVEST 658
SEST TEE LK §LED aupoli 258
(1§14 LTs 9T VL06 apofi ass
E'SEE L'Ls e DOEL B #58
aygjel] yru-aanaulew uo Aessy Sula
€85 008 BT amofl yp-anauBews yym auoli g ansseN  SPIS6ZS SEVOVE LT sl LTSYE9T ]
£L9 £l ¥i L8
=neh
you-aupaudew jo 5isjsuoo apdwes Aessy
ayyauBeus 30 suSA pUE SG3|q |ENPINPY|
“wid> DOST 03 dn W v (%S) swan
25t 6'991 LT ol ;paudew Ag 3na ol jo dosnno jjews 1L15625 BGEOYE [T el STSYEIT £sg
Humjy sunael)
40 savepins am) “sujEs speuiew
~EJBUAL UM un yuid-aipede Ag no
‘W "eja0aug Enjol| ‘ZTR UDNEIS JO ysnEY ep20aq a1)|0f) [4¢:]
xaew
Fyuads aupydau 3) wouy apdwes Aessy BITS6L5 BYZOVE STSPEST 958
Wyfhou |
wdd 4y wdd n A% as0p pagiosqe Jiy ays J3jpwonrads uondposaq ajdwes Supony  Bupse3 auoz un 38oj0an # Aessy QI pleld

78



“@|gey aunb o5y ‘ZESPEIT
JB@U 338) [EILAA UO

oosit L8114 oo 00zE 04 Upu-npede-amaueyy 0BIVEIS BYIOVE auoz yu-ayede-ainsulel  EESHEST 998
“3yE| JO PUB YINOS
20 Swep Janeaq o) anp paflawgns
AjaBie| yd 1531 alie Bujpeai
Jaraweniads Japun Aasp uayey
3jduwes Aessy[SZ/0TE] Buusahe| Aewud
J0 dip 3By 30N “ud 3593 SpeaUNy
AN o1 yuaoelpe pue i jjews jo doy
[EuMew Mgy we ansedya ageu) paujels 1sny uodas
a5 891 &0 ‘o) ysu-aqnede-snauiep  BOOZ (R JO 030U Ul s2 AY|e30) Bwes 063P6TS BFIOVE suo? \pu-aunede-ansudiely  ZESEEST 298
56 SE 9 BT ayushs supayda vo8
Wuaks aupydau
40 ajtwies Aessy ‘a3 dofojyd+auiFae
HOT “Fedsy %0, FUEYIBU KOT "BHUAAS sanepua
o6k 9 or TE6L sep ayiof| aupjaydau yupd 148)) ‘B-Bw Apsoly ZS5REIS €650VE LT 80)ofl yum aapuads sujpydaN  TESTEOT
“sujan sgaudew ol
ot i's &'y IHST Jumaeipe ayuats augayday €98
“wspewoseiaw Ag padojasap asey
o) seadde sjeishn amnaudew [epaygns
0] [BIPIYND 4O SIWSN]I PUE SHUN
{12 32 supaA anaudepw(soroyd a2s)
I AMPER padojanap |[am Smoys
[s39juran Few apuahs auiaydan "JEipeap pUE S50 Ag
ou) NpFUEEL JNeWoSElAW PaNsqD AjyE)y 5) doudino ang un ypes s
T Lied £ 829 josasnp yum sl jo %05 wouddy yeaaduop dooing GvSEGEES TUSOVE LT auppaydau pue e332.g Aol 98
“uaye
saduies oN ‘Suma ajnauiew apim
W3 7T (%1 ssseds Ag Ina (e sanepua
aayjel] yum ayuais suaydau Agsow
sTL L 5'F [4: 19 ayuaAs aulBUdaN  'WEP Jaweaq mojaq 1sn| dauxnno [jews E9SKETS SES0PE LT E[a.1q ayuads auyaydan 98
sUjRA Ui
s 79 61 vod $0 33N U 2ol 198
S oTL 134 2151 AARIU JAAS FujlEYda N 198
“apduses Aesse ouIng
uaRel uawpads puey “aujofl u srado
uaks suypydau -8y o
AN WO Z-T “UIRA YIu-2inauBew suiBA Yo
S8 0Z 0T L9 el Ag 3m2 ayjof) (5MD) Pe|g anssen ZPSOME LT -apaulew Agnd eoaug 3ol 198
wddyl wddp N%  950p pacuosge Jfy 2§ Jajawonads uondussaq ajdwes B3uyuony  Jupsea auog uun 33o0j0an # Aessy @i e

79



‘moy apseyd o3 anp jam se Suwaney jo
pina sMoys P autpydaussedsy
0505 PRJN0jod Jy8)| & jo

BRDUE W 05 AQ DT FUO SMD U0 15ED
YSIN|G Y3M W § AQ i 01 0N sulaydau
%05-0p "SINEPUS IYELIED N PIUSKIEH
“asseds yym ayuats auyaydsu pate oy

g1 TEe 95 0L ayuads aujaydan MBuons |y vo eae dounno adien ¥IEL6TS SEOIVE LT Juaks auyayday  GESFEIT L)
Sujugels apyns Jo
supaA pue satpojds g sipof) ‘Ao euns
§971 695 5y (=it el PRUSLEam LEA|D U0 HDRY] "aamssepy EBBYETS BLSOWE LT apoll  BEFEFIT 658
"y apdwies oy “auolt
viL 64 97 TLLE apeh Bus-d) oejE pEC) UD DOUTING JEWS  PIREEZS POBOVE (T aueh B8
sarepua aluals aujaydau we ayd
629 89 B 569 ayef| 210 pajju puiyag dosing oows ||ews BTOVETS S500VE LT eja0asq ayjof) £98
aoep yip
AL W 3204 0] PRIRHLIOS PAIAYIRAMUN
anjsse S0 ou apasulew-siede
09E1T 61 £ Q0ZE apaulew-aypede-au jayday -aup@ydau Buw-B) asaym P o dog mpaudew-aynede-auypyday 998
3284 IR ue Jualks
auljaydau uy sainpely Suoje SuusyiEam
[epioiayds ajoy rauez I
BADGE WY noge 500 apuahks au)|apdau auor suede-aisudew
9BL TL L5 TFIE auaks auaydan (5= ) 3pescans) “anssew 3y OTLWBES DF90FE Jo3s0y Jpuaks sujaydan  LESYEST 958
TEILD BLT (4] ¥aou ypu-anauieyy 998
150y yau-apaudew
B|STEW L) pausew
OBSEL STIE )i} 000E -syiede jo pueq Adsiw LOLYETS THIOVE auoz p-anede-anaulien  9ESHEIT 998
150 Ly
-aauSew pauieys ysn ul
paisoy aue a1pauiew-mpede
Jo suiaa Adsiw Qi jo
BSEQ 18 DUJJAIOYS JEAL ¥I0d
P Ajaaniefas 0 pauiels
o8Il LEL oo DOEE 18I AneRy 928} [EILRA {OL¥ETS TVI0KE suoz puraanede-yjaule . SESYEST 998
-Aesse 104 [euaEw Anedes
uaad go a03id PEww 3ug
‘3jun mojaq adofs uo pues £ESPEST
0660T L6 ED apauliew-anede asoo Jo apduwes jeapdnp se saprue) DEIVETS R90VE auoz ynranede-anauley  PESKEIL 998
paIsaRaMmUN AjRARE S
OEZET E'ET 0 008 §r04 u-spede-anaudep auoz yp-nnede-alpaulen 998
wyfhgu
wddy, wddn  ¥%  3sop paquosqe iy 23§ 1313 W0.adg uonduasaq ajdwes SuypoN  Bupse3 auoz 1un 2j8ojoag # Aessy @l paKd

80



6T

S8E
ey

fi¥:14

et

961
51

THL

5

Lo
BT

s

'S

or
TE

LL

T

TE
L'E

L'y

EE
A

3

[ 1

DT
B'GET

0réat

£t

St

SBET

e

aypell

apel

BAE[IUS SRR

3AZpU JYBLIRINN JDIY

BNB[IUE 0JGGRD
s1juals sujjaydan

Suas augRUCaN

SqIaAs SulBYdaN
FYuBAS SuljEyday
ayushs sulEydan

Suan

uy 503 00/ -00S 18 AINGDROIpES pRleAR]
“supah pp-aaaulew Ag ana syl

TIPS I5AM LD e

wepsaarag oju) Jujod [jews vo doong

anepua Jyewen Woy sdwes
Aessy Y Ageeau wody sRpnog Jendue

aae| v 2ol pue auads 2ulEydau
U} SAB[IU JyeWen J)[eR|E B anssen

‘panIEsqo
aypauiew Jo SUDIZIIUSIL0D USA

O] ‘3UBAS BUIfEYAaL S U1 IN330 LD
£ Ag 7] ;upeudew Aewid jo 5jE3sAda
B UeNUFS WYIP Jeau L pue
anuads aujaydau jo siapnog Jejnfuy

iz Aq 1 Aq T dej dn ypos
Jyewesn FuLEaq-a11301q JO SaNe IS
YuM ££8 0) Jejis Spuads Sunayday

-uae; cugqed jo aypdwes Aessy ‘oaqaed
A U] S2NI20 JEdSH [EIM PR JREBwelp
wn g Ayned onjiose|w aug edsy

Ul Yau sayed Snypp yym aassew
Bu yrepa-usail o} yaeiq & oigges
"Wz Aq § o1 dn sarepua Jyew asseds
Yy ayuais aujjaydau B anpssepy

“HIP WwAelpe wiay Japinog aiie]

u=ye; aqdwes oy auBae 30T

PpuE auiEydau %0E ‘sedsy %08 seY RI0H
‘w3 g Aq o3 dn syye) sedsy yym ajuals
aujaydau B Aaao) TLE @) 1EjLS

Aeydsip

10j Pa1I2|ES BIBLNS PRIBLEIM LI
Qe[S 30U Ing USYEY 3jdules Aesse on

W2 £ AQ 50 0 dn Jedsy syie) Jedsy Jo
wiawud)e jajesed a1 uopejay moy pood
SHGLE JRLT AL UBAS BUBYdI B ulg

SSARPUS JYRWEIN Jo ARssy

BEIFETS

SLOFGES

TEWBIS

TEEPEIS

QLEVETS

B0EVELS

BEEFEIS

YIEI6ZS

TBYOVE

SLFOFE

BEKOVE

TES0vE

ELFOVE

SELOVE

SLOTVE

LT

L1

L1

i1

L1

LT

L1

LT

B1aaG 0ol

epIasq ayjol

SNE U IYEWELN
O e put ayuaks aulpydan

ajun pue syushs aujfaydan

SBAR[IUS JJBWELIn
Yum syuais auppyday

sanepua ougqed
HIER(E Lapw BURAs aupydaN

anpuads aujaydan

ayuads auyayday

£y
98

Sig

viE

TFSrEsT ELE
L8

[+

128
Li72:}
OPSYEST 0Le

Jyfiou
350p PIgUOSGE 4y

A

aus s

nduasaq sjdwes

Buuon

Supsey asuoz

uun di8oj0as

# Aessy i R

81



VLER

ALt
991

¥SLT

891

e

T'EL

£EE

s

88
S6v

915

(44

£E

e

¥IT

¥s

ST

¥E

£

s

£33

¥

s

59

3

s

o0t

E998
TI6BL

95T

SSIT

LETT

0L0E

90Tt

BEEZ

supan 28ueio

3 WoL) UD OF 150y aygef)

Ugan SBUEI0 42U XILR W §
1say ol

s aBueio JesEiRW Uian afueso
paands Ajasop oMl 380 LG 341 J0 GRSFEIT Aesse sy paonpasd
pauonsod salawoniads  sesm 3jeauRU00 pad-pury (ngaseD ¢

‘w3zrAgeor
dn pue Juasasd ase ayuads |epioadyaen
Jupd 3ARIURSIP 33 JO SAARRUS PIOAQ
“sRawep ua 7 o dn sishaoelaw sedsy
Bupmoys aunsodsa s Aap sppiydiod
ayof sppiydiog  -Jecsy B8y ‘papueg Moy 01 ansse
pos
ayewesyn nEye apdeBolyg

¥po1

Silpy 40 uanE) ajdiies Aeste pise juasaid

aydoBomd Bu yum 'susaww) @ e

Agrssod ol ojyewesyn 3)jey|e 3 yoeyq

40 U 0 Ag 07 SEME|IUT ZLE PUE 118

ayuaks augayday  sdois o] [eapuapl B anuals aulagday
s you-iedsy

SUIBN

sano Appeoiped ssylly Apaneay

"BIEUBGIED PALIELS MOJRA SUIEIUDD

LA PALIO? J B13Ua3 '(9:08) Jedsy

paLne B3 w1yl SpiM wa OT-5 SuiE

aliers a1e) Ag 10 pansesqo augeydau

WU suRYdeN  Fsieds Auo F) ‘uads paeio) M

“uEyes &) Jo adwes Aessy

3T WEpIAARSE Jo aloys aysoddo

uo eaJe 3)d 1593 adie) Ul punocy 1ey o}

3Ly 51 J3|uAs yund 9y | "sadAL 0L

anjuaks yud 8) pue ayuaks sujjpydau

sasapua pue nuAydiod-sedey 5 2ol

“supan FUilina-ssoad ) gim ey

Juauedde ou Yl s|e1sA0 Bpaudew

STIBOI J0 BN PIOAD UO 05 AG OF

os|e MoN ‘su@A Wpu-aiauiew Ag o

IPuBs Juid  eRosug anwaks yuid pue eroRug uol)

SS6FGCS

OTRPETS

[1)8:15:74-1

LELYRTS

TILVBES

OSPOVE LT

BOrOvE LT

OLvOvE LT

aypels anufydiog

g8

20wy Jo sarEpuR
DUE BNUAAS AUIPBYOAN  FEPEIT
a8

SUIBA PAUOT Yo-dBds)

24e) Ag Ind 2qjuaks au|Eyday Ta8
m-T-? lg—WaE

-aede pue e0aiq auell  SFSEEST 028

BqIUBAS pur ER0RUG A30l|  SPSPEIE 68

wdd yy wddn

yfhou
250p PAQIOSQE A1y

aus ssjawonsads uopdudsaq pdwes

Bupyaion

Supsey suoz

uun Adojoan #Aessy a1 ppud

82



[upeys Jaddon

+ Ad pue Ada) sapyins asieds
yum apeli 3y = Apgissod e RO GEJS pue SisARuE edday Jgau
008 L'k e oot J3pnog paujes sny 404 PAiRAEs 343M SIIEN0Y [BIAMAS BYIPGES BSO0FE LT a)pd Wioy JSPINOY PIUEIS 3N ESSFEST (533
sishjeue qey annbas ing ayol jo Juepen
ajgss0d ‘syuawiely eooaig se sina0
91T T'6F 6T V816 aweues Aol yep 3 anof) ey yun 3 (Sy) A2l pep angounsi) 29965 BYSOPE LT ayd sapnog u) 3ol ZSSYEST ]
12T S (43 o006 uan yp-asauBeyy o
OZET s re rove ¥R eRUq alHolj BEE
6Z5E L8 1€ 0oPL 15ER Bag a1of] 88
B8R
B{103UG 55008 IND
Jey} swian aapeulew-ayede [zianas pd
A 73 8§88 61 ISEP BoRIqg 3N0f] 1SR woyy 203)d 15e)g W 52 Ag 7 3l BIIVHIS BISOVE LT epaasg sayol
‘SEss R
yap-au)aydau jo saaepns
pRBLIEAM URS[) U0 ISET
YsIn|q yugsic) suan aus Ag
N2 UORLIE YHa-FuEyday
Jo saypred 10U ospy “YIpI
wia gf o1 dn supaa aynauiew
£Z0l 961 [ 5i0v -gynede jo eaue ul ay|of| (88
b
E'I0E 9 : 4 E¥19 Fijaulew oy pxau ayof| L83
o
9L 56 s un sy suym o1 yuid win “aye) uo 3jd 153) JeU dOUTIND  $OOVEZS cro0ve [Tyl uaddoy Jesu apd apinog  £GGPEST 88
DOBE
18 Wi 15aydiy aanaudew
B uaamiag [Rauiw
SBues0 yiim 3qnsuBew w HE| SRAU B)4d JApINog
FhiE 9'E6 91 05T YU HI0L HIRYG - T JapInog Woy $§301 YOU-RIaun aBuese L]
B usamiaq el 334 paleAaja
@Bueio yam aneuliew vy ajgssod sMp. pue Wiy YEIY 3aBY $E dpOM 34e| JEau 3)1d JBpinog
£ £ [ad £116 42U 20U XIEYG - TH JBPINOT  QBIS J0) PIDIS JUIM SITRINOG (RIS BOIVETS OTL0VE L1 W04 PP WU RIauw 9BUBI0  Z5SYEST 988
“auc Aesse Jan3wou3ads Spun
uayey ajdwes "ysaw wo g1 xosdde 1 1501 Jeau
£001 (474 o1 a12:u0u0a pajuu jo ajd Aad ypeg BOIVEZS OTLOVE L1 'SeNUAILOD LPL-A 4O Bl TSSKEST S88
yfhou
wddy, wddpn N%  3sop paquosge Jjy 2§ JBwonds uopdyasaq jdwes Bujyuon  Bupses auoz aun Booen #Aessy ql plR

83



I8 Ly Ls GLET H304 T1URD Bpm pEERLS 68
yym “ayuads augayday ssadiy 3ol
O JuaWossE KapdUIe]) ‘PAsn Jou snyy
PUE 335 514} Joy pasaluE Apuaianpel)
gl 11 ¥ TI81 syuaks auysydal G5B YIS UONEYDT ‘ERg IP3LdOMING  GZEERIS TLGOVE ayel 68
B'IE 961 £ ELLE ayyaf|
uen ya-aqpede jo aoeuns
L LAl L'y THSE 0] [PULOU JAlawciads 68
Eali ns aJ Sﬁ-m‘ EM-.__E
oL ol L F] STIZ Auie 0} [BLIoU Jajacads 68
5334 J0 sEA|RUE Jojf
e spede jo pug
oM qEjS oy PAR3Es uswpads afue)
‘(955HEST) 20i0( o) uayel sajduwes
Agssy [esauiw Busio umowun
UE WRIUDD O5|¢ suRa Allaudew-apede
U333 PIAIA 31 '|EISUIL UAMDLIUN
upd 9 jo sSupeos asnyzesy Agng SPRIBURLIYNA
FICPING UNJDIRY ESFUIL  IINOIp-STHEUD]L pus 9.833 §O sanepUa JOE-Z U0z Ul domang suin
OEE €61 ¥3 TLUE juid 03 [EuLou JRNawoaads yn paeitoy Apeam B spauiell  ZYEEGLS £960vE (T  @Ipaudew-wpede Aqina 3ol 9SSKEIT €63
L91 T8l EP CIRL auaks auyaydapn 6%
sayew
DT 'sedsy %0¥ ‘aulpudau ROy ‘IS
aulfEydau 82 (Sm0) yund Jyn peo. LLR L
£91 T 13 PEIL FUUIMS DUBYGIN O FP|S YUOU UD CODIND YIOOWS 18] TLEEEZS LOGOVE [T JOUNDE) UD JUSAS JU|jYdan  §SSKEST 768
T0z 6L s L2291 A uakS JuljYdN 1628
S|EBUW
ayew %sT “sedsy %05 ‘Sulaydau %SE
“Bupipoows jepeyd Aq aaeuns \poows
Yl 1nq sapjnoq B AjgIssod ‘peay
T JDUNIET JO BPIS YUOU UO dounno SIARPUD
TEL HEL o's 2oz ayuads augaydan  jjews w anssew B ajuaks sueydaN  LBOVGES GRLOVE LT 4qqed yum auads aujaydan 168
€912 Tor 1 9458 €4 13pnoq paujeys ysny 068
8'B0E By 1T 00Tt T# 1Rp|N0g pauEs Jsny 68
auep
‘] BnjEA Winjuesn Jsaglpy
pue Wwdd 000 18 Y Y3IH
“jeraup slueie aappeo|pey
umouun pue aauliew 50y
40 5UBA pUE BRI AYjOf| ayyjof) By uj waysks v I
87186 $'S9Z o9 o0zy Aud yiep 8 jo ajduwses poog) BYIVEES 6590VE LT -|EsBI SBURL0 Yy SPINOE  FSSPEIT 068
FIT LG
wddyl, wddn ¥%  9sop paguosqe aiy s 49 dg nduosag adwes Bupyuon  Jupsea auoz un 28oj02n # Aessy a1 pRu

84



998
6¥3

¥Es

58

ok

Loy

T&t

g0t

GErL
BEGL

LB

g

01z
3]
o1
g

o'yl

9T

&0T

e

B

ED3
Lov

B8Y

T

54
0's
5]
L9

o9

g

8

£

Tr

5E
SE

91

15

e

oree
L6t

1439

STLT

S0t

1651

9T

S'BRL

2856

T6LL

2ol
IARPUD IR
Anjuats
agjuads

Muaks

SUKRA2512)
WepUnGe jo ease ul 3ol

sujan

sypauiew jo ssuasqe ‘a3l

ayuaks aufayday

el
el

auel|

wjuaks aulfpydan

Aynppeoipes

PRIRARPR “{SMD) HORIQ By “ansieiy

“2QURAS UM JNID0 WD

ot Aq 07 03 dn sarepuR Jyew ssieds
“1edsy %09 ‘auljPydau 302 S

HOT "Isnoy Jameg 3y po jo uogepunay
UM doudgno paijoows A)|aeid

up ayuaks auyaydau F3-3w anssew

‘UNEL 3|dWES ON "PEOJ LD

a3jof) anssew ypeq ) jo dosnino jews

“HOM Oy

[RIIUIL JO) PA133103 S2M [BLIAMEW UgRA
LM 3110f) 40 303|4 “paLoows Ajjeerd
Aypanus 51 doaxng se I jauLes

G PINOYS SUIIA YIP-3FY JGTESO SURA
53 JO SUDREIIUAT |EIIAIS LD SULIOY
|eprowds yipm Buuaney vias saiing
wiaped auy| s|Elauw 2Ry 35U

U |B§ OF JLJYM JO SUISA UYL SN0 FLUNY
g papeu) uaag sey 1ewy 3ol yreig
US3UD"PROL JO IPIS LRIoU Jeay doumng

Japnoq

e Apggssod pue peod ue dosaino |Ews

335 Jad SUR0T |E10] DOZZ AuAndEDIpEY
‘BRRNUIIN0O Uj JTY 40} (EUBIEW
pu-nede vaud jo Fjdues Aessy

2ol jo Fduwies Aessy

s pOTE

12 Wy pRiend|3 ‘sods Isn) Juepunge
sey pue pajse)q sieaddy peos jo
pis yinos Fuoje sean u| douynog |ews

‘uangel djdwes

ou pue yid pues Ul doino yoous
MBS “5|EISAID JRCISH JBINGEY [BNSA
o FuIsqY JEnuesBinba B ‘anssen

8552675

SGFYELS

LIEVGES

BEOVEES

TS6EELS
TS6EGTS

TSGEGTS

EZ6EGBLS

GYEIVE

LECIWE

LLTTHE

FLIINE

DSOTYE
OS0THE

0SOTPE

SIDT¥E

Fas

s

LT

LE

Lr

LT

LT

aypall

BIOD JAU '3YUBAS

axef)

el

uals auaydan

aujolt yns-angede uaRIg
aqyel

ayjel}

audks aujj@ydan

#18
ae
ate

18

668

GSSPEST 658

BSSVEST L68
LSSVETT LEB
LEB

wddyy wddn

N

ay/fou |
9s0p pagiosqe iy

ayIs snawonpads

uopdyuasag adwes

Buiyion

Bupse3 suvoz

wun ydojoan

# Aessy a1 pjad

85



“5320. 1501 ¥3|cdiing Jauyaey Jof a1ep
0} PUNGY UDIEZIILG) W-EN Jo Sjduexs
159 “AUeP JU2Epe U] 1uawaejdal
PUE SUah U INI00 21p2aGa)4

B0y PIALA KAJ0LIOD JaLReT 4o Lied 35
w syBiy apydedodoy ye spus Jey peod
B Fdo) Supuan Yo Bug| Jo BB

59 £o T &LE asepnsuBAanUay 122 A0 1 AQ T papunougns 1apinog i1 SO0 150y S0P PATRIUGY Y086

FEI EE LT 88 syewdad xssejag BI6
ayjeuoy 12 anewdad sxseod
O SWian 927 ajuoipousd oy ageu)

4] zo 01 95z ayjeuo)] Sw-8) pajenjoy Apjeam o1 BAISSEW PREZETS EZEZ¥E LT $P0J 150y Fj2UOL 626
f5:14 £ 81 ot damano jjews uy syl 192P62S BIZIFE LI 826
(4 T ¥E SEEW ayuats Li6

auaks 40 ayAp NsfE4 3pIM W 0502 A
N3 §} QIGQEL) “P-E UCT J3AD saunsodxa
Joy yuess s aunsodsa Jood Adan
e 56 s oz ouqqen 40 £248 U] ysng peq u) do.oino |ews BOTPEIS BEZIPE LT BLSVEIT 126
£
SBUDE SYESMUIYY (1N O BDUE JEIU yEng
L] Lz v TIER ayjof| peq Uy ayjoli yoeqq jo donno |ews BSBEGLIS SIIFE (T 96
0T L0 6T el 526
IOl YL UL INCO0 SUA pue
“ialawerp wa -1 ‘sjeshn sinaulew
"apudAs aujaydau B asssew
Ja}e] pue yjof| Ie|q UIIME] SO
BYE T i ET0r ayushs suijsyden PEIUOD 5|EANES JEL doIno jlews TTLY6IS S40PE LT 56
FES TiE sv O°TSE aneppua oaqqed yexpy £i6
ETHT S¥ o1 eTF #3041 \pu-nsudep Si6
00IE 18 B0 0906 ¥os \pp-amaudep Sia
{sapinog)
L Li ot T'659 ypou pu-anaudeyy 516
“H0u Appaudew
LEST T (41 TILS o pu-anauiew o AEw sjsE0 ey 31 iseg (Ews BEIELS SPLOVE (T 4204 you-mnIudew  g9SEEST 11
‘peoy Jamo)
4 s 0% 91T a4 uo apuads BB quid anssepy ZLBSELS LPOTVE LT 3)juads aujEyday £16
ELTLE T
wddyl wddn %%  3sop paquosqe iy s 11pwoneds uopduasaq ajduwes Supion  Jupsey auoz Wun Jdojoan # Aessy a1 piPL

86



a8z B0Z 8T s uiak ypp-anaudeyy LES
UjaA
0Z5k SLE ¥y 5w you-aansuBew Jeau a0l 186
zor vIE 92 9072 ujan ypp-mpauden LE6
AR YL 3USELL 3P WD OF Woly
w T uaney 3dwes “ud jo aps yuow
S8 4 ‘e £e6T uish yau-maulen 0 7R} [RIHBA WOy YO BnssEN OZE6TS S6ZOVE AT 23[0f) Ut SUIBA IR RAUBTY  TESKEST LE6
wan
¥1E 2EL 0's TR ypu-spesudew Jeau ol LER
"AUOZ E IagUINN
ul Jsea-yInos i) o] saunsodx@ suea
yIu-anaulew Jagio yum pasedusod
Wi M| AEAnEERY IPIM W OF
0 W3 7 ‘supaa ypu-atauiews snosswnu nd
yaw 2ppodl (S} oeig 3By By aassepy IRUAW
BNE YSTUG YINPUES B LM IN0 pRuEap wody
SEM Jid “YIBua) W ST PUE Yippm W o) sajdwes
BEL €6 Ty T'891 el € 'yidap wsg "amall L pd umasiane Mo 0ZERZS 96T0PE AT 2ol u| suas yop-aaulely LER
g1t T Ly FHIT auals augaydan 8t6
¥apdwod Jauyae) jo
uaNe] duIes op "SEE 00 JB|IWIS ERTSEIS 9zzove LT Bupseino u) auuads aujpyday SER
Ud BUAIN JO 3530 380] |1y
Hews uo douxmng aydoSojoyd asseds
‘a0, Jedsy “aupBae x0T ‘aujpydau
%07 Fuads auipydau (spmo) yuid wajdwos Jatnpe) jo
¥'81 oy 09 £081 aqusds suydan @) B ‘paashe) AanBea o) aapsely 2925628 ERTOFE LT BuJauno us ayuads aulpydan St6
PROS M
-3 uiew Y peos SuBEo] yo votasialy| #E6
peoy SuiESo) uo supdies EE6 ‘ZE6
‘ays apdwes
9yl v 6L 891 Aesse Jeau wpuads aulayday 1£6
01 vE o8 091 alpuaks aupayday 56
‘pE0s jO aprs 3sam Buoje yuip w dosano
payoows Ajepe® jews (1z) soyew
9L LA a8 L8651 apuads suipydany o) Aiaa B gD vo juid JyB) ‘anssep HYEZS FILVRE LT ajuaks auayday GLSPEST 16
‘uopenafe saydiy
1€ [j§1 J3PIN0Y U3Y] PUE PUES 1EEMIND
J3K0 S|AARD PEOY BUSAS 3u)Bydau
B2 anssepy -a0unos adojsdn wouy
Aygeqoud sapinog Jundue adie] ydy
Jyydesdodol 09 ALY 40 poog xaqdwad
S'BE 0T L'y S9ET U sufaydan Jauysey jo ped 35 Syu) peo. Bu BB DFTHEZS BOBWYE LT auake aujayday B-0E6
uonesaje
-0 juaoelpe
L0 &0 81 9B PUE A3 UST URA BpiRd W-0EB
_E&.ﬂ wddn  w%  8sop paqiosqe iy ays sajawospads uopduosaq adweg Jumgpon  Supsez auoz un Afojoan #Aessy i piau|

87



618 0z |1 (4143 ayief ove
4 3RAIN JO inos ARiepal
dosnng “anojoa ysingg PuRsip
B sIayIeam 30| Ul aulByday ugEa
aupeulew Ag ana-ssou yiog ing ol ujan agnauliew
 &: 1 L] s Tin Bjuaks aulayday  sapnuu) asssew B ‘syuals auysyday Ag 12 syuaks aulpydau ‘anof| oF6
'SIMRPING pIUIYeam
€08 GET v SBRE uea)y uo e By By ‘anssen aol 5E6
ujEn pidoaeyd asieds 3jqissod pue
yprraipeulew pue aagall  paujels 1S ‘@30l U] ujas sReuBe OTEBTS SGZONE (T Sucl v sums yoeansuley  SBSWETT LEB
5o pOOT Naudde
hypnoeoipey asaid |Risuw alusio
u@n jun s5aeds “USA 4ol Feuwi
EEO¥ ¥z 6E £'E0Y Yap-aypaudiew pue a3)of) up Bujuers apyins yim apdwes OZE6ZS 96Z0YE LT  sujEa pu-anauliew pue aof)  yeSKEIT 186
o8y 1§41 4 6892 ayjofy LE6
TriE L'E (3 TFLE el LEG
Lpua] J0 3PS Rlow U0 338y
04 Jo wonoq Je hyunoeoipes sayliy
£ ] 692 9t ¥ELE ayef]  Apapegd jo ease u 2ol 3 paelos 0ZEGLS 96ZOVE LT aueh  essveor 156
S04 1504 @l K0T Yuw psulew
Az supeuos apdoies Aessy "sapyne
IS PUR |ERUIL 3BURIO UMOUNUN %1
sy Lot 9T Tz upan yap-apauley  ‘uopezieauw Yp-alpauBew aassen OZEEZS SEZOVE LT ayoli w supa Lpu-auauley]  ZBSKEST LE6
ayjkou |
wddyy, wddn N%  @sop pagosqe iy a)g Jayawondads uopdursaq aidwes Suppioy  Bupsea auoz Jun 3dojoan # Aessy al piald

88



89



“peoy aye) dwep

TETL [4-T4 6E TGk 0. Yau-sedspay  JO BPS (N0 Uo dOXIING YIOOWS [lews LIBPEIS ¥IBOVE LT 00 ypy-aedspiay  EOSEFIT BIE
¥ELT 08 L4 ayaf) b1e ]
Aol Busopua wody
paledaidas aiey o) sieadde 203 LRI
W3 OF SABAR| U SYIR| Jedsy 31EXAp puE
paausu0 Auopue % ySiy sueiuos peos
AguEaU uo doJnngspod pue suian apim
0 6T yau-aanaulews Ag yno Aadieye
TR (3 74 &0 6L9E o] aag 1843 "sAn0 wo e Bu-l) ‘aasse LTIBYETS +IR0vE LT ayali Ere)
€19 £ e ¥ Fuahs pujeydan 128
Fuads Junaydau pae)oy
Aprdes oy anssew 3) Aaup ' peoy aye)
1 37] &L 14 TI6T sjusisaupayday  duwse) Buoie yd pues updamine jlEws  OTEPEIS LT80VE T LS 3l pYdAN 128
§ = |3 "sapiyd|ns asyeds “aydofoud
Ul JUBWIYILUS uiejuod saymed
Trews “saymed aunewdad o) sapesd
Jeu 82 ayuas auaydau spenaonay
LS LT ¥L ETIT Fuads augaydan a4 dwe) 50U 1588 uo doUdIno ||RwS EGEVETE BLLOVE LT aguads aujByday  ZOSKEIT G9r8
T oz Ty L6z ayuads augayday =
60T ot ES B'T8T ayuais aupayday -
ane
dwies) yo apis 5am o dosgng susndae
“sedsy ‘aujj2ydau = s|EJ3LN TWIPIM W
1 03 dn auoz anpeoipes s opnewdad
e £15 LS 6TIS UAAS ALayCaN Ajjeooy o3 82 'S4) quid 1yR)| ‘BNSSEW GRERGES LS0OvE L1 apuads sulsydaN  TOSPEIT srg
ujan mnsulew-apnede
74 LT 5T vEL ool wouy w g Inoqe Bw-B) ‘aassew ‘ajof) 4%
ujan aynaudew-aneds
5a oat L ¥4 0'L5E el Jeau jods pueaas By ‘Bassew a3l 18
(562 00TT) vian MnsuBew-alede
Jeau s1ajuan s3e3p Ag 12s500
OEvT oot BT ITEL gl aef - Ayweaiped isayBly jo eae 118
ayof
FEY ¥ 0E 792 DYUAAS UGN AASSEW U] SARDUD DIUBAS uaydaL 18
Hipww
6891 L ¥ YIS upa sqpaulew-aiedy WD OE INOGR LR ARAUBRL-RedY 451
“peoy aqe]
duie jo ped 15am 8o amnsodyg su@a
alpiueu-ainede wWody Wi 05 Ihoge Sujaa ajjgauiew
928 1t 82 YHIE ayjofl ¥e|g B ‘anssew ‘sujof jo douano AN 9915625 OSE0VE LT -spede Ag o epoasg :10f| 18
Jyfhgu
wddyy wddp N%  asop paguosge Jjy 3)is JajawonIads uondussaq ajdwes Sujyuoy  Sunsey suoy uun 18o0j0sn # Aessy i pioid

90



Appendix 2. Major, minor and trace element analyses of bulk rock samples from the Lackner
Lake complex. Analytical certificate and lab quality control work by Bureau Veritas Mineral
Laboratories, Vancouver, B.C.
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Client: Gold Crossing Exploration
35 Kristi Court
Sudbury ON P3E 5R4 CANADA

MINERAL LABORATORIES .
Canada www.bureauveritas.com/um Submitted By: Frederick Breaks

] y Receiving Lab:  Canada-Val-d'Or
Bureau Veritas Commodities Canada Ltd. Received: June 23, 2014

9050 Shaughnessy St Vancouver BC VEP BE5 CANADA Report Date: September 22, 2015
PHONE (604) 253-3158 Page: 1ofd ‘

CERTIFICATE OF ANALYSIS YVO14000011.1

'CLIENT JOB INFORMATION SAMPLE PREPARATION AND ANALYTICAL PROCEDURES

Project: Lackner Procedure Mumberof  Code Description Test Report Lab

Shipment 1D: Code Samples Wgt (g) Status

P.O. Number PRP70-250 71 Crush, split and pulverize 250 g rock to 200 mesh YVO

Number of Samples: B85 FA130 7 Fire assay fusion Au Pt Pd by ICP-MS 30 Completed VAN
LF300 7 LiBO2/Li2B40T fusion ICP-ES analysis 02 Completed VAN

'SAMPLE DISPOSAL LF100 71 Refractory and REEs by fusion and ICP-MS analysis 02 Completed VAN

RTRN-PLP Retum ADDITIONAL COMMENTS

RTRN-RUT Rt il it oL

Bureau Veritas does not accept responsibility for ples left at the lat ¥

after 90 days without prior written instructions for sample storage or retumn,

Invoice To: International Explorers and Prospectors Inc.
168 Algonquin Blvd E
Timmins ON P4N 1A9 o
CANADA @S\ 414 /cw,
S 7
N %
| ﬂ? z ; >z
Ccc: \\ [/ i U )
' . MARCUS LA .@
/& ol Labscestory Marsages 1\)\:'
\ y
R g
This report sup all preliminary and final reports with this file number dated prior to the date on this fi S d final y reports are unsigned and should be used for reference only.
All results are dered the y of the client. Bureau Veritas assumes the liabilities for actual cost of analysis only Results apply to samplas as submitted.
=* asterisk indicates that an analytical resdl c.ould not be provided due to unusually high levels of interfe from other




MINERAL LABORATORIES

VERITAS Canada

Bureau Veritas Commaodities Canada Ltd.

www.bureauveritas.comfum

9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA

PHONE (604) 253-3158

CERTIFICATE

ANALYSIS

Client: Gold Crossing Exploration
35 Kristi Court
Sudbury ON P2E 5R4 CANADA

Project: Lackner
Report Date: September 22, 2015

Page: 20of4 Part: 1of 3

40000111

Method| WGHT FA130 FA130 FA130 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300

Analyte Wgt Au Pt Pd Si0Z AI203 Fe203 MgO Ca0 Na20 K20 Ti02 P205 MnO Cr203 Ba Ni Sr Zr

Unit kg ppb ppb ppb % % % % % % % % % % % ppm ppm ppm  ppm

MDL 0.01 1 0.1 0.5 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 5 20 2 5

1634501 Rock 327 2 02 05 5366 2113 340 046 167 692 819 032 003 012 <0002 2146 <20 1901 816

1634502 Rock an 3 03 06 4666 1424 1169 328 805 450 585 296 042 032 0010 1026 28 1026 591
1634503 Rack 185 2 03 06 4650 1754 1088 184 805 779 484 019 045 050 <0.002 894 <20 1131 969 21
1634504 Rock 162 2 03 06 5677 1948 141 032 243 453 1046 007 028 006 <0002 585 <20 2051 955 1§
1634505 Rock 083 5 08 17 4788 1375 1471 203 695 600 483 080 053 054 0003 1970 <20 980 1677 23
1634506 Rock 089 9 09 16 4807 1376 1466 212 7.35 580 485 080 070 047 <0.002 2200 <20 1062 1702 25
1634507 Rock 187 17 0.8 16 1314 128 8164 1258 3.70 0.03 041 163 <001 1.82 0.099 1561 107 753 480 16§
fesdo0g Rack 241 9 04 08 1633 235 2707 1619 1613 005 118 208 165 118 0081 a6 199 191 970 137
1634509 Rack 280 17 08 15 1180 162 5720 1413 45 002 021 208 <001 268 0095 6549 111 782 1044 32
1634510 Rock 168 20 10 17 2278 269 4446 1986 041 0.04 134 378 <001 1588 0085 9146 221 101 417 &
1634511 Rock 162 14 08 17 1233 151 6505 971 189 004 073 224 <001 177 0087 4050 143 353 458 24
1634512 Rock 292 17 10 16 2055 273 5360 1106 283 013 227 247 <001 177 0082 4852 148 306 512 4§
1634513 Rock 155 3 03 06 4585 1417 1157 417 1142 721 272 018 024 057 <0002 241 <20 848 913 18
1634514 Rock 183 2 02 05 4611 1554 1087 359 1040 849 250 014 016 054 <0002 73 <20 554 885 19
1634515 Rock 261 265 16 36 119 022 6420 0.5 1666 020 005 353 1194 079 <0002 70 34 3389 619 31§
1634516 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR]
1634517 Rock 3.86 63 15 38 0.58 029 8526 023 494 0.07 0.03 5.56 EX A 1.16 <0.002 20 82 1072 105 Lt
1634518 Rack 164 15 06 1.5 3035 991 3708 228 796 515 197 310 066 090 <0002 128 31 689 1111 3
1634519 Rack 150 3 02 <05 5307 1982 436 103 372 647 887 007 006 022 <0002 2694 <20 1095 442 14
1634520 Rock 0.44 2 02 05 4802 1627 1048 355 1018 857 3.09 018 <0.01 0.55 <0.002 24 <20 598 1137 14
1634521 Rock 1.49 14 1.7 34 1357 470 ©6.04 110 269 1.97 0.93 874 <0.01 153 0.008 157 25 249 666 &
1634522 Rock 0.75 11 14 31 2414 TH6 4782 1.97 5.71 3.98 154 569 <001 120 0002 80 22 401 1054 13
1634523 Rock 1.88 2 12 14 4715 18.16 9.25 347 6.60 6.92 5.54 072 0.57 026 0.021 1896 47 1954 301 26|
1634524 Rock 133 1 03 <05 4581 1585 11.01 385 1056 819 321 022 004 056 <0002 38 <20 519 878 1§
1634525 Rock 202 2 02 05 5018 1666 887 215 769 733 523 012 017 046 <0002 1181 <20 1004 842 1§
1634526 Rock 278 10 15 34 2071 1121 3891 223 568 618 167 387 <001 089 <0002 24 <20 370 660 10
1634527 Rack 162 8 15 20 3436 979 2590 330 1270 511 181 209 295 077 0002 79 <20 1640 745 79
1634528 Rock 145 4 06 13 3545 1111 2096 361 708 455 310 202 <001 077 <0002 728 <20 59 1182 13
1634529 Rock 23¢ 13 15 31 1466 592 6419 085 249 260 110 794 <0.01 124 0003 177 23 207 824 o
1634530 Rock 1.81 1 02 <05 5051 22.80 5.08 0.54 1.96 5.00 6.92 0.26 0.03 014 <0002 2917 <20 2272 463 &

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client:

Gold Crossing Exploration
35 Kristi Court

Sudbury ON P2E 5R4 CANADA
EGENE :
Bureau Veritas Commodities Canada Ltd. FPUnINEE  NeplaNe22, 200>
9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: 2014 Pat:  20f3
CERTIFICATE ANALYSIS YVO14000011.1
Method LF300 LF300 LF300 LF300 LF100 LF100 LF100 LF100 LF4i00 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100§
Analyte Nb Sc Lol Sum Ba Be Co Cs Ga Hf Nb Rb Sn Sr Ta Th u v w Zn
Unit| ppm ppm % % ppm ppm ppm  ppm ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm
MDL 5 1 -51 0.01 1 1 0.2 0.1 0.5 0.1 0.1 0.1 1 0.5 0.1 0.2 0.1 1 0.5 01
1634501 Rock 1075 <1 31 9904 2257 4 30 21 228 76 1033 1922 2 19306 527 772 634 38 30 7134
1634502 Rock 500 9 15 9985 1072 8 221 27 229 90 4949 2527 5 10564 112 155 27 345 <05 593
1634503 Rock 041 1 08 8981 o8 18 82 17 194 105 8781 1414 7 11942 257 798 154 22 <05 947,
1634504 Rock 1307 <1 29 9997 5838 <1 15 29 153 82 12373 3305 2 30256 505 516 418 <8 15 927,
1634505 Rock 1807 3 09 9986 2087 15 118 11 202 161 16946 1275 13 10148 569 2082 540 41 11 16414
1634506 Rock 1924 2 04 9986 2275 16 121 08 200 158 18085 1240 13 11211 602 2185 588 41 17 16369
1624307 Rock 940 a7 27 93944 1626 2 456 0.1 76 589 8843 13.7 1680 7878 56 5549 50 301 =0.5 4487
1634508 Rosk o6 68 132 so41 3w 3 653 03 161 257 9137 444 & 2BI3 84 4486 94 285 <05 9854
1634509 Rock 908 98 36 9917 6899 <1 354 <01 97 105 8387 7.7 154 7898 48 20023 186 338 <05 9453
1634510 Rock 1168 a3 02 9903 9183 4 638 0.4 111 6.8 1071.1 305 79 1043 6.5 18375 92 303 06 3199
1624511 Rock 1029 80 32 9929 4222 6 541 03 78 66 9544 154 92 3650 41 13583 85 313 10 3864
1634512 Rock 1186 114 09 9935 4862 21 463 13 126 78 11269 852 41 23128 58 7328 182 35 12 460q
1624513 Rock 595 3 14 9988 258 13 123 14 183 108 5657 961 7 9130 238 585 256 49 <05 0243
1634514 Rock 1591 3 10 986 73 & 101 05 166 89 15118 804 9 5004 644 1808 809 39 <05 8772
1634515 Rock 1135 2 05 9916 79 <1 410 <01 104 22 10843 15 29 33669 212 8207 13 337 <05 5404
1634516 Rock LNR LNR LNR LNR LNR LNR LNR LNR LMR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR|
1634517 Rock 804 =1 23 8957 29 =1 623 =01 146 05 8642 14 35 1048.0 202 1252 03 448 <0.5 997
1634518 Rock 5586 3 07 70 123 5 275 04 148 91 44452 645 16 7101 1400 5621 1518 206 <0.5 10568
1634519 Rock 483 <1 17 9995 2854 12 36 24 147 50 467.0 3201 2 11610 208 528 103 12 <05 435,
1634520 Rock 1898 4 05 9387 102 1 10.7 08 15.2 10.0 1868.4 103.2 6 58434 648 23289 557 45 <05 1123-3
1634521 Rock 1987 2 21 0964 170 4 411 04 168.0 51 1704.2 338 28 2504 421 108.7 233 485 <05 6514
1634522 Rock 3928 3 -11 9969 82 4 304 0.4 154 8.0 32402 522 20 4038 982 3280 B1.2 321 =05 10042
1634523 Rock 264 8 07 9987 1958 <1 189 13 138 38 2794 1374 2 19838 102 237 68 69 <05 2957
1634524 Rock 708 2 03 se89 38 13 108 D04 155 103 6883 650 5 572 358 849 206 33 <05 8643
1624525 Rock 468 <t 06 9992 1241 9 83 06 164 105 4667 167.8 4 10599 308 536 205 14 <05 8543
1624526 Rock 1370 4 09 9977 23 11 245 04 156 60 12590 509 16 3836 7798 1137 127.3 262 <05 650
1624527 Rock 1232 4 04 9970 76 12 188 06 132 B3 11745 589 12 16838 421 2197 512 136 <05 7342
1634528 Rock 2501 4 06 0979 728 20 203 43 164 110 23212 1608 16 6283 715 1528 627 192 <05 1131,
1634529 Rock 1162 1 47 7t 19 3 353 03 177 70 11315 312 24 2176 316 90 22 452 12 8034
1634530 Rock 217 <1 20 93898 2890 4 41 1.8 155 53 2090 1691 3 24624 a8 128 56 15 1.3  466.

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client:

Gold Crossing Exploration
35 Kristi Court

Sudbury ON P3E SR4 CANADA
[BUREALU | ;
Bureau Veritas Commodities Canada Ltd. PIRIRUE s 200
9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: 20f4 Part:
CERTIFICATE ANALYSIS 14000011.1
Method| LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100
Analyte Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er m Yb Lu
Unit| ppm  ppm ppm ppm ppm pPm PpmM PPM  PPM  ppm  ppm  ppm  ppm  ppm  ppm
MDL 0.1 0.1 01 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 0.03 0.01 0.05 0.01
1634501 Rock 124 910 1439 1337 414 548 163 358 045 257 043 148 019 130 023
1634502 Rock 260 754 1602 1840 658 1185 354 810 119 624 097 224 032 196 028
1634503 Rock 210 733 1642 1901 689 1156 327 772 097 493 082 278 059 530 1.6
1634504 Rock 170 918 1682 1639 543 747 221 529 064 347 057 161 024 141 020
1634505 Rack 227 708 1753 2147 795 13.83 384 924 120 606 098 281 051 439 0.0
1634506 Rock 254 870 2032 2498 915 1540 447 1056 132 662 110 298 049 387 0.74
1624507 Rock 17.0 264 61.8 2.1 491 14686 572 9.20 1.03 482 083 1.76 0.25 1.84 0.21
1634508 Rock 1482 2181 5096 0598 5205 15871 4443 0678 1046 4672 601 1215 147 804 092
1634509 Rock 315 478 1157 2043 1244 4054 1663 2308 235 983 122 266 038 244 037
1634310 Rock 7.2 108 344 414 216 7.08 233 4.30 0.50 233 0.34 0.91 0.16 1.48 0.20
1634511 Rock 253 465 1004 1607 851 2457 7.7 1587 177 772 140 252 033 210 031
1634512 Rock 459 565 1767 2055 1621 5151 1503 2478 380 1683 210 427 050 307 041
1634513 Rock 200 445 1090 1400 531 983 292 697 089 476 080 244 048 474 1.0
1634514 Rock 187 407 1123 1485 570 1053 320 731 093 471 084 249 051 509 10§
1634515 Rock 3151 13753 33846 40704 15273 250.41 69.87 18456 2010 9040 1289 2841 324 1536 1.5
1634516 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634517 Rock 659 3070 7303 8944 3406 5670 1533 4001 446 19.68 281 597 0.66 299 0.30
1634518 Rock 208 1063 2092 3658 1380 2284 621 1503 178 841 133 354 064 513 094
1634519 Rock 139 650 1154 1212 432 642 198 463 057 297 052 151 028 254 049
1634520 Rock 16.8 278 883 1186 4438 8.58 252 5.64 0.75 384 0.68 214 0.52 5.10 1.07]
1634521 Rock 74 185 52.7 5.84 209 3.75 1.10 248 033 1.72 021 0.97 0.20 1.82 0.36
1634522 Rock 14.4 338 1086 12861 449 8.04 222 5.14 0.64 3.45 059 1.85 0.41 377 073
1634523 Rack 267 1402 2778 28690 985 1423 420 995 120 580 104 260 036 241 039
1634524 Rock 168 258 807 1042 431 837 246 583 075 384 069 215 051 517 104
1624525 Rock 184 589 1279 1480 565 959 284 661 082 421 073 222 047 484 099
1634526 Rock 102 174 551 692 284 532 160 352 049 253 044 155 027 260 057
1634527 Rock 743 3455 7713 6785 3342 5131 1419 3669 403 1894 284 689 095 655 1.9
1634528 Rock 131 328 773 922 351 576 171 413 053 294 048 145 031 290 063
1634529 Rock 48 104 260 318 124 232 071 161 023 118 022 062 014 136 030
1634530 Rock 9.0 468 848 8.08 217 3.78 143 265 0.3 1.81 0.31 0.94 0.16 1.16 0.20

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client:

Gold Crossing Exploration
35 Kristi Court

Sudbury ON P2E 5R4 CANADA
[BUREAU | i
Bureau Veritas Commodities Canada Ltd. PIRIRUE s 200
9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: 3of4 Part:  10of3
CERTIFICATE ANALYSIS YVO14000011.1
Method| WGHT FA130 FA130 FA130 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300|
Analyte Wgt Au Pt Pd Si0Z AI203 Fe203 MgO Ca0 Na20 K20 Ti02 P205 MnO Cr203 Ba Ni Sr Zr ¥
Unit kg ppb ppb ppb % % % % % % % % % % % ppm ppm ppm  ppm  ppm|
MDL 0.01 1 0.1 0.5 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 5 20 2 5 3
1634531 Rock 131 1 02 <05 5379 2002 508 058 231 625 920 018 004 017 <0002 2165 <20 1387 309 11
1634532 Rock 409 75 15 35 084 025 7645 010 891 010 002 562 671 103 <0002 51 23 1928 304 140
1634533 Rack 149 40 06 15 142 021 5795 017 2018 028 006 293 1482 074 0003 102 20 4104 669 471
1634534 Rock 160 48 15 29 128 017 5045 017 2450 0.1 <001 353 1779 073 0003 34 <20 5474 616 445
1634535 Rock 289 48 07 14 211 017 4757 028 2584 045 <001 315 1866 072 0003 29 <20 5811 970 510
1634536 Rock 043 12 12 29 1487 518 6322 122 319 23 101 852 <0.01 155 0006 141 24 260 718 o
1634537 Rock 1.96 2 02 <05 5251 21.40 6.66 024 1.73 773 7.81 025 0.1 0.16 =0.002 1330 <20 1548 166 7l
fosdoen Rack 1:54 5 07 14 4548 1301 1405 231 666 475 584 065 050 037 000 S50 <20 1206 114 20
1634539 Rack 277 1 03 <05 5101 2094 722 058 322 788 737 026 018 021 <0002 1863 <20 1507 241  §
1634540 Rock LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634541 Rock 137 105 07 4851 920 963 734 1543 430 225 109 005 044 0070 271 59 1114 861 2§
1634542 Rock LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR
1634543 Rock 118 1 06 06 3764 654 2000 961 1144 081 471 444 252 048 0088 1389 172 1083 913 49
1634544 Rock 218 2 03 05 4618 1699 1084 290 911 863 346 027 <001 054 <0.002 415 <20 667 834 14
1634545 Rock 121 1 02 <05 5443 2002 478 082 225 598 921 015 005 019 <0002 2712 <20 1183 322 1§
1634546 Rock 315 24 13 27 1318 365 6689 138 350 158 085 923 <001 151 0003 62 20 228 603  §
1634547 Rock 012 2 03 <05 39.00 995 2001 1048 6.16 0.87 5.94 3.02 0.41 045 0016 3512 71 590 341 13
1634548 Rack 221 2 12 12 4748 1817 927 328 619 686 534 065 054 020 0018 1975 45 2049 203 29
1634549 Rack 0.11 1 07 08 5718 1616 983 033 061 290 1006 076 001 015 0005 5797 <20 709 307 <3
1634550 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634551 Rock 1.40 7 11 07 1647 541 861.50 127 326 238 1.05 827 <001 152 0010 164 28 273 724 9
1634552 Rock 0.66 13 18 35 2879 765 4530 236 6.76 4.00 143 537 <001 124 0004 a2 23 442 1211 14
1634553 Rock 199 2 09 06 4453 1505 1315 347 1024 794 281 053 <0.01 063 <0002 76 <20 623 1193 17]
1634554 Rock 4.10 4 06 15 4142 1824 1140 251 802 937 355 085 <001 047 <0002 51 <20 713 1298 30
1634555 Rock LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634556 Rock 152 2 03 06 5122 1846 750 167 602 7.00 662 012 <001 034 <0002 1134 <20 774 677 C
1634557 Rack 266 2 02 06 4594 1665 946 283 1023 7.87 421 016 110 042 <0002 691 <20 964 607  27]
1634558 Rock 106 z 03 07 3772 1007 1003 335 2060 527 201 017 813 048 0002 225 <20 3409 751  14g)
1634559 Rock 078 2 10 12 4127 1608 1313 379 1010 765 346 097 116 040 0004 2268 28 2076 217 49
1634560 Rock 0.99 5] 6.4 91 3724 1265 1516 625 1398 4.47 331 1.51 243 039 0003 1881 55 2168 357 GEf

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.

96



Client: Gold Crossing Exploration
35 Kristi Court
Sudbury ON P2E 5R4 CANADA

CAUGHY'E MINERAL LABORATORIES i
Canada www.bureauveritas.com/um Project: Lackner

Report Date:
Bureau Veritas Commodities Canada Ltd. PetERSE  SeptemborZe, 2015

9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: 3of4 Pat.  20f3

CERTIFICATE ANALYSIS 40000111

Method| LF300 LF300 LF300 LF300 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100

Analyte Nb Sc Lol Sum Ba Be Co Cs Ga Hf Nb Rb Sn Sr Ta Th u v w

Unitl  ppm  ppm % % ppm ppm ppm PPM  PPM Ppm  PpM  PpM  Ppm  Ppm  Ppm  ppm  ppm  ppm  ppm

MDL 5 1 -5.1 0.01 1 1 0.2 0.1 0.5 0.1 0.1 01 1 0.5 0.1 0.2 0.1 3 0.5

1624531 Rock 84 <1 18 9998 2143 5 36 29 149 37 864 3507 314530 24 84 06 11 10

1624532 Rock 1003 <1 08 9955 52 <1 192 <01 144 15 9048 17 27 18947 195 2501 04 480 08

1634533 Rock 1152 2 07 9884 111 1 324 <01 92 23 10817 12 26 38833 192 12855 17 208 <05

1624534 Rock 1063 2 07 9898 3% <1 241 <01 91 26 10154 <01 21 5527.8 181 10265 17 315 <05
1634535 Rock 1333 2 08 9884 31 <1 239 <01 108 34 12682 08 23 56076 214 14072 20 201 <05 840,
1634536 Rock 2084 2 20 %64 146 4 301 03 173 55 1751.3 342 30 2639 414 1284 268 454 <05 6784
1624537 Rock 158 =1 09 9998 1373 =1 45 1.0 15.8 21 1633 1829 2 18089 56 95 19 1 05 1664
1634538 Rock 215 8 13 9986 3164 18 133 14 197 163 21544 1807 16 13398 660 1637 737 60 62 11647
1634539 Rock 99 <1 07 9989 1907 <1 47 07 164 37 898 1886 2 15295 55 21 26 20 <05 2417
1634540 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR|
1634541 Rock 456 33 14 9979 277 7 179 10 167 132 4463 604 6 11905 194 114 44 275 <05 874§
1634542 Rock LNR. LNR LNR. LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR. LNR|
1634542 Rock 57 42 08 9965 1457 6 449 16 209 202 597.4 1769 5 11244 155 340 28 441 <05 9127
1634544 Rock 214 2 07 9991 a7 & 108 11 148 86 2178 1277 5 7264 128 174 87 45 <05 850,
1634545 Rock 27 <t 16 9985 2765 9 38 28 158 37 2303 3440 2 13038 113 232 120 16 14 0330
1634546 Rock 1375 1 22 9967 63 3 408 02 184 53 13603 235 24 2304 360 78 26 479 <05 593,
1634547 Rock 348 8 28 9969 3705 7 48.7 37 87 46 3334 2908 2 6283 48 108 14 290 <0.5 347
1634548 Rock 287 7 08 9986 2050 6 172 14 137 42 2867 1457 2 21655 121 251 103 63 <05 3021
1634549 Rock 1848 <1 08 9995 5814 <1 58 13 203 33 17655 2745 3 7687 732 1649 686 35 28 3040
1634550 Rock LNR LNR LNR LMNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR|]
1634551 Rock 1801 2 16 8963 170 7 408 04 167 58 1665.5 384 28 2860 425 1246 256 448 05 7014
1634552 Rock 2880 3 -1.8 8970 21 12 303 06 158 112 23654 483 22 4713 728 2552 588 318 <0.5 11914
1624553 Rock 2645 3 09 9984 90 12 131 03 152 11.0 2623.0 988 & 7018 979 3445 489 74 <05 121459
1634554 Rock 17610 4 11 9943 856 12 118 07 179 118173346 1244 13 7922 6473 25760 7545 60 07 12380
1624555 Rock LNR. LNR LNR. LNR. LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR|
1624556 Rock 267 <1 07 9994 1208 11 68 09 180 90 3862 2186 5 8270 256 372 205 18 <05 6798
1624557 Rock 1002 106 9987 72 12 108 12 154 63 9812 1187 4 10365 354 1559 437 27 <05 6184
1634558 Rock 1193 3 11 0963 254 ® 125 07 100 74 11813 585 5 35000 373 23604 490 37 <05 7587
1634559 Rock 384 5 12 9982 2446 8 298 17 133 36 93776 816 2 21923 195 498 114 85 <05 2252
1634560 Rock 240 13 18 9972 1986 5 44 6 18 1135 58 2403 1233 3 22690 124 392 11.2 222 <05 374

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client:

Gold Crossing Exploration

35 Kristi Court
Sudbury ON P3E SR4 CANADA
[BUREALU | ;
Bureau Veritas Commodities Canada Ltd. PIRIRUE s 200
9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: 30fd Part:
CERTIFICATE ANALYSIS 14000011.1
Method| LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100
Analyte Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er m Yb Lu
Unit| ppm  ppm ppm ppm ppm pPm PpmM PPM  PPM  ppm  ppm  ppm  ppm  ppm  ppm
MDL 0.1 0.1 01 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 0.03 0.01 0.05 0.01
1634531 Rock 111 583 1004 958 315 450 144 309 039 210 039 116 021 168 031
1634532 Rock 1373 5576 13182 17322 6907 11204 3011 7765 855 3852 545 1169 134 640 064
1634533 Rock 4739 17918 45765 567.81 22386 367.93 98.07 25772 2852 130.08 1877 4119 480 2285 229
1634534 Rock 4606 19547 47969 568.06 22057 379.88 101.68 260.70 2044 130.71 1834 4080 466 2193 217
1634535 Rack 5084 21616 5416.1 64353 2468.3 424.49 11165 30354 3283 149.44 2097 4523 534 2552 259
1634536 Rock 82 217 451 535 177 393 115 214 035 194 033 112 024 214 04
1634537 Rock 6.2 324 685 7.36 268 4.06 1.47 269 0.32 162 0.25 065 0.1 095 0.18
164580 Riock 221 785 1650 1046 672 1200 a7 801 102 507 086 238 050 203 0453
1634539 Rock 54 506 996 1116 330 536 163 331 036 172 026 069 013 114 02§
1634540 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634541 Rock 300 667 1681 2151 868 1667 489 1158 154 776 117 307 049 355 060
1634542 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634543 Rock 493 1997 4192 4872 1775 3275 929 2507 283 1292 192 434 053 276 038
1634544 Rock 154 250 638 843 321 644 203 456 065 333 061 218 051 522 113
1634545 Rock 163 979 1521 1466 453 658 198 454 055 303 056 160 027 211 04
1634546 Rock 62 132 314 384 142 274 082 186 027 138 026 082 017 183 037
1634547 Rock 139 450 981 11.81 450 7.85 221 5.92 072 3.34 0.53 1.35 o1 1.46 0.2¢6{
1634548 Rock 287 1547 3023 3147 1073 1563 451 1088 128 657 107 283 042 271  0.44
1634549 Rock 27 137 379 376 121 213 062 149 015 072 041 024 004 031 00§
1634550 Rock LN.R LNR LNR LMR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634551 Rock 89 208 559 644 238 4.3 118 275 0.37 1.97 033 1.13 0.23 205 043
1634552 Rock 152 322 a7.0 1137 422 7.87 218 5.01 0.67 344 081 2.09 0.43 424 0.904
16234553 Rock 19.9 363 1197 1455 56.2 9.95 2.96 6.37 0.90 451 078 245 0.56 5.77 1149
1634554 Rock 320 1304 4750 5505 1887 3225 852 1738 225 1097 161 413 089 554 103
1634555 Rock LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR
1634556 Rock 91 132 396 543 213 473 141 292 038 215 041 124 033 333 07
1634557 Rock 306 1017 2603 3302 1278 2161 596 1472 167 808 122 317 052 411 077
1634558 Rock 1517 6824 16462 20600 778.4 128.86 3427 8840 967 4410 638 1414 179 1039 146
1634559 Rock 503 2065 4226 4600 1637 2488 722 1788 211 1086 172 411 064 413 059
1634560 Rock 725 2998 5733 6099 2115 33.35 068 2495 293 1522 248 637 089 533 0.2

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client:

Gold Crossing Exploration
35 Kristi Court

Sudbury ON P2E 5R4 CANADA
[BUREALU | :
Bureau Veritas Commodities Canada Ltd. et
9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: dofd Pat:  1of3
CERTIFICATE ANALYSIS YVO14000011.1
Method| WGHT FA130 FA130 FA130 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300)
Analyte Wgt Au Pt Pd 5i02 AI203 Fe203 MgO Ca0 Na20 K20 Ti02 P205 MnO Cr203 Ba Ni Sr Zr ¥
Unit kg ppb ppb ppb % % % % % % % % % % % ppm ppm ppm  ppm  ppm|
MDL 0.01 1 01 0.5 0.01 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.002 5 20 2 5 3
1634561 Rock 142 9 02 <05 4692 1581 747 567 382 141 B9 057 275 044 0002 35921 <20 2814 16 132
1634562 Rock 1.36 6 06 14 4301 1490 1591 200 398 348 611 039 127 045 0013 29614 <20 2511 858 1013
1634563 Rock 030 6 07 15 4021 1320 1318 1084 357 113 834 107 258 003 0004 23457 <20 2155 769 181
1634564 Rock 056 2 03 <05 5252 1576 819 255 325 295 803 032 045 033 0006 21395 <20 2016 563 443
1634565 Rock 227 14 02 <05 4724 1506 794 573 171 201 817 045 095 049 0012 26891 <20 2224 1755 115§
1634566 Rock 148 3 02 <05 4817 1711 602 451 351 209 860 043 245 038 0003 38600 <20 2849 885 243
1634567 Rock 049 2 02 <05 5170 2285 439 078 2.00 832 599 037 0,25 0.15 =0.002 3322 =20 881 202 23
1634568 Rock 270 46 14 37 1057 314 €673 108 768 110 053 S11 371 141 0002 84 26 1384 557 72
1634569 Rock LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634570 Rock LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634571 Rock LNR LNR LNR LNR LMR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634572 Rock LNR. LNR. LNR LNR. LNR LNR LNR LNR LNR LNR. LNR LNR LNR. LNR LNR. LNR LNR. LNR LNR LNR
1634573 Rock LNR. LNR. LNR LNR. LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634574 Rock LNR. LNR. LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR. LNR LNR]
1634575 Rock LNR. LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634576 Rock LNR LNR. LNR LNR. LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR]
1634577 Rock LMR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LMR LNR LNR LNR LNR
1634578 Rock 176 4 17 28 4170 1406 1171 457 1249 557 410 063 121 052 0017 1266 53 2348 338 57
1634579 Rock 1.40 2 01 <05 548 2374 100 004 050 563 1167 002 003 002 <0002 2047 <20 741 91 5
1634580 Rock 0.08 3 08 13 5169 19.09 8.13 0.70 376 7.64 6.47 0,19 0.08 025 0002 1150 <20 889 395 8
1634581 Rock 113 1 02 =05 4520 1853 a7 288 8.60 977 354 012 =0.01 050 <0002 73 <20 572 857 13
1634582 Rock 1.83 9 1.0 25 2757 1195 3598 1.85 477 574 2.57 493 <=0.01 1.05 0.004 251 23 are 778 o
1634563 Rock 103 1 02 <05 5266 1727 797 141 500 550 787 026 <001 033 <0002 2381 <20 638 580 o
1634584 Rock 264 9 14 30 2006 1399 2420 214 681 652 263 231 <001 075 0002 647 <20 498 781 12
1634585 Rock 091 10 10 29 211 097 8600 034 026 009 012 1106 <001 175 0005 111 42 60 212 <3

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client:

Gold Crossing Exploration
35 Kristi Court

Sudbury ON P2E 5R4 CANADA
[BUREAU | ;
Bureau Veritas Commodities Canada Ltd. et
9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: dofd Pat.  20f3
CERTIFICATE ANALYSIS YVO14000011.1
Method| LF300 LF300 LF300 LF300 LF100 LF100 LF100 LF100 LF4100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100)
Analyte Nb Sc Lol Sum Ba Be Co Cs Ga Hf Nb Rb Sn Sr Ta Th u v w Zn
Unit|  ppm  ppm % % PPM  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm
MDL 5 1 -5.1 0.01 1 1 0.2 0.1 0.5 0.1 0.1 01 1 0.5 0.1 0.2 0.1 8 0.5 0.4
1634561 Rock 410 <1 10 0940 36662 5 184 92 189 16 4080 3352 2 20262 142 3348 113 87 <05 1615
1634562 Rock a7 6 12 9666 28979 5 103 28 251 71 B398 2018 10 24515 330 39579 323 77 <05 6762
1634563 Rock 767 1 08 9915 23182 4 365 188 218 78 7519 4759 3 22138 333 497.9 247 152 <05 794.4)
1634564 Rock 349 3 13 9842 20002 2 97 204 208 53 3399 2553 3 20549 198 21648 324 55 <05 4487
1634565 Rock 445 9 26 9610 26299 4 153 62 272 147 4301 2188 2 22721 210 50051 297 82 66 1501.7]
1634566 Rock 547 1 11 9919 37150 1 145 81 193 81 5386 2996 2 28895 246 B80B5 190 67 <05 854
16234567 Rock 233 2 16 93895 3556 1 31 11 103 35 2275 1780 <1 8258 83 282 28 =8 08 201.3
1634568 Rock 1420 2 16 9961 93 4 306 03 151 37 12862 220 3 1382 275 183 25 94 05 5200
1634560 Rock LNR. LNR LNR. LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR)
1634570 Rock LMR LNR LMR LMR LNR LNR LNR LNR LNR LNR LMNR LMNR LNR LNR LNR LNR LNR LNR LNR LNR
1634571 Rock LNR. LMR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR. LNR LMR LNR)
1634572 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR
1634573 Rock LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR
1634574 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR|
1634575 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LMR LNR LNR LNR LNR LNR|
1634576 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR
1634577 Rock LMNR LNR LMNR LNR LNR LNR LNR LNR LNR LNR LMR LNR LNR LNR LNR LNR LNR LNR LMNR LNR|
1634578 Rock 606 13 26 9976 1413 22 236 28 146 45 6161 788 6 25115 312 804 361 143 09 2583
1634579 Rock 64 <1 21 10000 2205 11 04 227 144 1.1 622 5280 <1 8244 37 156 35 <8 12 932
1634580 Rock 113 =1 07 9398 1219 1 52 0.8 189 57 1125 1819 3 9297 7.7 53 23 22 14 395
1634581 Rock a8 1 1.1 8983 82 17 85 07 184 96 96.8 1194 5 6281 38 10.4 20 34 <05 B865.
1634582 Rock 1201 2 -0.8 9976 250 7 251 1.0 17.3 72 11055 788 17 3891 225 513 4.4 277 <05 7313
1634583 Rock 563 <1 12 9994 2362 6 68 10 191 67 5589 2834 6664 248 671 280 27 43 5432
1634584 Rock 807 <1 00 9984 667 13 178 08 191 85 7807 1275 11 5364 268 866 200 148 <05 770
1634585 Rock 1388 <1 33 9961 130 1 497 <01 204 17 12366 50 34 619 204 21 02 57 <05 2071

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client:

Gold Crossing Exploration

35 Kristi Court
Sudbury ON P3E SR4 CANADA
[BUREAU | i
Bureau Veritas Commodities Canada Ltd. PIRIRUE s 200
9050 Shaughnessy St Vancouver BC V6P 6E5 CANADA
PHONE (604) 253-3158 Page: dofd Part:
CERTIFICATE ANALYSIS 14000011.1
Method| LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100
Analyte Y La Ce Pr Nd Sm Eu Gd Tb Dy He Er ™ Yb Ly
Unit| ppm  ppm ppm ppm ppm pPm PpmM PPM  PPM  ppm  ppm  ppm  ppm  ppm  ppm
MDL 0.1 0.1 01 0.02 0.3 0.05 0.02 0.05 0.01 0.05 0.02 0.03 0.01 0.05 0.01
1634561 Rock 1462 14335 15453 32375 10952 150.00 3843 90.30 923 4090 552 1185 142 673 068
1634562 Rock 1037.7 12026.8 12428.0 296332 >10000 1357.60 34527 77862 8037 35379 4774 10638 1263 5972 577
1634563 Rock 1938 17237 18359 40434 13831 19361 5091 117.3¢ 1239 5571 766 1733 207 1007  1.00
1634564 Rock 4539 56115 5768.0 124260 41455 56927 14324 33383 3489 156.56 2082 4616 563 2681 270
1634565 Rack 1172.5 13583.6 14139.7 3089.86 >10000 1363.95 346.46 78639 8511 384.98 5296 11637 1445 67.09  6.74
1634566 Rock 2506 22742 23369 55137 1877.7 263.97 69.13 15720 17.00 77.31 1061 2339 282 1356 1.3
1624567 Rock 249 1554 2583 3272 1088 1557 4,89 9.31 1.16 5.07 054 235 0.33 213 0.21
164568 Riock 721 3015 7125 8821 9360 5620 1488 3087 4% 2000 280 628 055 467 061
1634569 Rock [ LNR LNR LNR. LNR LNR. LNR. LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634570 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634571 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634572 Rock LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR
1634573 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634574 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR. LNR. LNR LNR LNR LNR LNR
1634575 Rock LNR LNR LNR LNR LNR LNR LNR. LNR LNR LNR LNR LNR LNR LNR LNR
1634576 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR
1634577 Rock LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNR LNMR LNR LNR LNR
1634578 Rock 618 3089 6430 6866 2390 3524 076 2460 267 1441 238 575 085 501 079
1634579 Rock 52 433 643 602 188 248 081 174 020 110 016 043 006 038 004
1634580 Rock 78 326 67.7 8.80 326 4.61 1.36 313 0.38 1.83 0.29 0.91 0.19 168 0.34
1634581 Rock 14.4 257 622 8.45 327 6.44 191 424 0.58 296 0.54 2.00 0.50 518 1.06
1634582 Rock 8.0 165 431 575 220 417 122 276 0.36 204 038 124 0.28 277 0.57)
1634583 Rock 96 188 514 612 241 444 131 284 037 196 035 122 030 288 05
1634584 Rock 127 202 580 780 305 583 180 394 054 293 053 173 041 428 08
1634585 Rock 11 52 92 088 31 051 015 037 005 026 004 014 003 021 00

This ropon supersedes all previous preliminary and final reperts with this fée number dated prior to the data on this certficate. Signature indicates final approval, peeliminary reports are unsignod and should ba used for referance only.
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Client: Gold Crossing Exploration
35 Knisti Court
Sudbury OM P3E SR4 CANADA

MINERAL LABORATORIES . 1
Canada www.bureauveritas.com/um Project: Lackner

R Date:
Bureau Veritas Commodities Canada Lid. e PRRMHE LG

9050 Shaughnessy St Vancouver BC VBP 6E5 CANADA
PHONE (604) 253-3158 Page: 102 Pat.  1of3

QUALITY CONTROL REPORT

Method | WGHT FA130 FA130 FA130 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF
Analyte | wigt Au Pt Pd  Si02 AI203 Fe203 Mg0 CaO Na20 K20 TiO2 P205 WMnO Cr203 Ba Ni sr Zr
Unit kg Ppb ppb PRb % % S L % % % % k] % L] Ppm PpM PEpM ppm P
moL| 001 i 0.1 05 001 001 004 001 001 001 001 001 001 001 0002 5 20 2 5

1634545 Rock 121 1 02 <05 5443 2002 478 08 225 588 921 015 005 0138 <0002 2712 <20 1183 322 15|
1634584 Rock 264 9 14 30 3906 1389 2429 214 B.81 6.52 363 231 <001 075 0.002 647 <20 498 781 12
FPulp Duplicates
1634511 ' Rock 162 14 08 17 1232 151 6505 971 189 004 073 224 <001 177 Q087 4050 143 353 459 24
REP 1634511 Qc 14 1.7 1.7
1634520 Rock 0.44 2 02 05 4602 1627 1046 355 1018 857 308 018 <001 055 <0.002 94 <20 598 1137 1
REP 1634520 Qc
1634525 Rock 202 2 02 05 5018 1666 887 215 769 733 523 012 017 046 <0.002 1181 <20 1004  B42 1
REP 1634525 ac 4982 1683 894 216 777 731 520 012 018 048 <0002 1192 <20 998  B48 18}
1634548 Rock 21 2 12 12 4748 1847 9.27 3.28 619 666 5.94 065 054 029 0.018 1975 45 2049 263 24
REP 1634548 ac 2 12 12 ' ' ' ' ' '
REP 1634558 Qc
1634564 Rock 056 2 03 <D5 5252 1576 B19 255 325 295 803 032 045 033 0005 21395 <20 2016 563 447
REP 1634564 ac 5279 1563 818 254 321 292 798 031 045 033 0008 214358 <20 2020 551 439
1634585 Rock o 10 1.0 2.8 21 097 8600 034 0.26 Q.08 012 11.06 <0.01 175 0.005 M 42 &0 212 <3
REP 1634585 ac a 12 29 162 097 8655 034 026 009 012 1085 <001 175 0005 109 41 B0 213 <3
Core Reject Duplicates . ) )
1634521 Rock 1.49 14 1.7 34 1357 470 66.04 1.10 269 1.97 0.93 874 <001 1.583 0.008 157 25 249 666
DUP 1634521 ac 12 17 311 1341 470 6634 109 268 199 093 862 <001 153 0006 154 29 243 674 :
1634559 Rock 078 2 1.0 12 4127 1608 13143 3.78 1010 765 3.46 087 1.18 040 0.004 2268 28 2076 27 dj
DUP 1634559 Qc 2 1.0 12 4135 1614 13144 397 9,96 763 348 0.87 1.186 040 0.004 2329 26 2105 217 4!
Reference Materials ' ' ' '
STD CDM-PGMS-23 Standard 520 5114 =1000
STO PO Standard 543 4699 5652
STD PDA Standard 550 4600 5538
STD PDA Standard 540 480.8 550.5
STD 50-18 Standard S
STD 50-18 Standard
STD SO-18 Standard

This report supersedes all previous proliminary and final reports with this fle nurmbar dated prior to the date on this certificate. Signature indicates final approval; preliminary reports are unsigned and shauld be usad for reference anly.
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Client: Gold Crossing Exploration
35 Knisti Court
Sudbury OM P3E SR4 CANADA

MINERAL LABORATORIES . 1
Canada www.bureauveritas.com/um Project: Lackner

R Date:
Bureau Veritas Commodities Canada Lid. e PRRMHE LG

9050 Shaughnessy St Vancouver BC VBP 6E5 CANADA
PHONE (604) 253-3158 Page: 102 Pat:  2of 3

QUALITY CONTROL REPORT

Method LF300 LF300 LF300 LF300 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF1
Analyte Nb Se Lol Sum Ba Be Ce Cs Ga Hf Nb Rb Sn Sr Ta Th u v w Z
Unit ppPm  ppm % % pPM ppm ppm  ppm  ppmM  ppmM  ppM  ppM  ppmM  ppm  ppM  ppm  ppm  ppm  ppm  pp
MDL 5 1 5.1 o.01 1 1 0.2 0.1 0.5 01 0.1 01 1 0.5 0.1 0.2 0.1 8 0.5 0.
1634545 Rock 227 =1 16 99595 2765 g 39 28 159 37 2303 3440 2 13038 113 212 120 16 1.4 330.!1
1634584 Rock 807 <1 00 9884 667 13 178 08 191 B85 7807 1275 11 5364 268 866 200 148 <05 7708|
Pulp Duplicates
1634511 Rock 1020 80 32 9929 4222 6 541 03 78 G6 9544 154 92 3650 41 13583 85 313 10 3861
REP 1634511 ac
1634520 Rock 1898 4 0.5 99287 102 1" 10.7 06 15.2 ; 100 18884 1032 8 6434 848 2329 55T 45 =0.5 1123
REP 1634520 ac 100 12 114 05 149 97 18305 1018 6 6282 B46 2286 546 45 <05 1124
1634525 Rock 468 =1 06 9982 1241 9 8.3 08 16.4 105 4867 1678 4 10589 an9 526 295 14 =0.5 B8543
REP 1634525 ac 478 <1 06 B983
1634548 Rock 207 7 08 oo8e 2080 6 172 14 137 42 2887 1457 2 21685 121 261 103 63 <05 3021
REP 1634548 ac ' ' _ '
REP 1634556 ac 2333 11 208 12 131 34 2606 788 3 21216 189 492 108 980 <05 2130
1634564 Rock 348 3 1.3 09842 20992 2 97 204 20.8 53 3398 2553 3 20549 198 21648 324 55 <05 4487
REP 1834584 G(_: 353 4 13 0843 |
1634585 Rock 1388 <1 33 98Bl 130 1 487 <01 204 17 12866 5.0 4 619 204 21 02 577 <05 2071
_REP 1534585 ac 1308 <1 A3 BB.S!_!_ 124 1 495 <01 19.8 17 12728 48 34 _59.7 212 24 E_l.? 554 -:0.5 206
Core Reject Duplicates
1634521 Rock 1987 2 21 99B4 170 4 411 04 180 51 17042 338 28 2504 421 1097 233 485 <05 651
DUP 1634521 oc 2032 2 2.1 09 64 160 e 385 04 16.2 52 17040 334 28 2460 419 1078 23 435 <05 B35
1634559 Rock 384 5 12 9882 2446 8 208 17 133 36 3776 616 2 21923 195 488 114  B5 <05 225
DUP 1634559 ac 37 5 12 0884 2461 3 2086 11 138 a7 22 802 2 21483 181 476 108  B5 <05 225
Referenca Materials B ' '
STD CON-PGMS-23 Standard
STD FD1 Standard
STD PD1 Standard
STD PD1 Standard
STDS0-18 Standard 503 <1 250 66 152 88 194 268 14 4008 66 98 161 191 141 287
STD S0-18 Standard 522 =1 257 T2 158 84 18.8 28.1 15 4088 67 87 16.1 188 143 288,
STD S0-18 Standard 502 <1 249 70 170 984 216 283 14 4256 68 94 157 203 143 304 j

This report supersedes all previous proliminary and final reports with this fle nurmbar dated prior to the date on this certificate. Signature indicates final approval; preliminary reports are unsigned and shauld be usad for reference anly.
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Client: Gold Crossing Exploration
35 Knisti Court

Sudbury ON P3E SR4 CANADA

MINERAL LABORATORIES - 1
Canada www.bureauveritas.com/um Project: Lacknar

R Date:
Bureau Veritas Commodities Canada Lid. e PRRMHE LG

9050 Shaughnessy St Vancouver BC VBP 6E5 CANADA
PHONE (604) 253-3158 Page: 20f2 Pat.  1of3

QUALITY CONTROL REPORT

WGHT FA130 FA130 FA130 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF300 LF

Wgt  Au Pt  Pd Si02 AI203 Fe203 MgO CaO Na20 K20 TiO2 P205 MnO Cr203  Ba Ni sr zr
kg Ppb ppb PRb % % S L % % % % k] % L] Ppm PpM PEpM ppm P
0.01 1 04 05 001 001 004 001 001 001 001 001 001 001 0002 5 20 2 5

STD S0-18 Standard

STD 80-18 Standard

STD 50-18 Standard

STD 50-18 Standard 5618 1408 759 337 631 373 215 070 079 040 0532 482 44 384 309

STD SO-18 Standard 5835 1404 755 338 632 367 212 068 077 039 0532 481 45 36 300

STD S0-18 E;tandald 5820 1418 T7.81 3.40 526 366 212 0.68 0.80 0.40 0.538 492 43 382 300

STD S0-18 Standard 5627 1471 758 339 620 363 213 069 080 040 0545 491 48 285 302

STD S0O-18 Standard 5828 1414 7.58 3.39 6,30 362 213 0.69 077 0.40 0.535 488 50 3a2 304

STD S0-18 Standard 5838 1402 760 337 631 367 210 069 D078 039 0528 482 47 379 304 3]

£TD 50-18 Standard 5821 1401 755 236 638 360 235 070 078 030 0532 482 51 384 205 ﬂ

STDS0-18 Standard | 5845 13985 747 334 632 358 236 069 077 039 0535 475 5T 379 294

STD CDN-PGMS-23 496 456 2032

STD PD1 Expected 542 456 583

STD S0-18 Expacted 58.47 1423 767 335 642 371 217 069 083 039 055 515 44 402 200 29

BLK Blank 2 04 07

BLK Blank 2 04 08

BLK Blank 2 02 05

BLK Blank 2 04 07

BLK Blank 2 0.4 0.7

BLK Blank

BLK Blank

BLK Blank

BLK Blank <0.01 <001 <004 <001 <001 <001 <001 <001 <001 <001 <0002 <5 <20 <2 <5 <3

BLK Blank <0.01 <001 <004 <001 <001 <001 <001 <001 <001 <001 <0.002 <5 <20 <2 <5 <3

BLK Blank <0.01 <001 <004 <0.01 <001 <001 <001 <001 <001 <001 <0.002 <5 <20 <2 <5 <3

Prep Wash

Gl Prep Blank 1 02 <05 B707 1603 348 108 351 361 364 040 017 010 <0.002 1080 <20 734 171 17]

Gt Prep Blank 1 D03 0B 6793 1576 322 089 335 359 350 038 016 010 <0002 900 <20 747 149 1q|

This rapodt suparsedes all previaus proliminary and firal reports with this fia rurbar dated priar t the data an this certificate. Signatire indicates final approval; praliminary raparts are unsigned and shauld be used Bt reference arly.
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Client: Gold Crossing Exploration
35 Knisti Court

Sudbury ON P3E SR4 CANADA

MINERAL LABORATORIES - 1
Canada www.bureauveritas.com/um Project: Lacknar

R Date:
Bureau Veritas Commodities Canada Lid. e PRRMHE LG

9050 Shaughnessy St Vancouver BC VBP 6E5 CANADA
PHOMNE (604) 253-3158

QUALITY CONTROL REPORT

Page: 20f2 Part: 20t 3

LF300 LF300 LF300 LF300 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100 LF100
Nb Se Lol Sum Ba Be Ce Cs Ga Hf Nb Rb Sn
ppPm  ppm % % pPM ppm ppm  ppm  ppmM  ppmM  ppM  ppM  ppmM  ppm  ppM  ppm  ppm  ppm  ppm  pp
5 1 5.1 o.01 1 1 0.2 0.1 0.5 01 0.1 01 1 0.5 0.1 0.2 0.1 8 0.5 0.
STD 8018 Standard 508 =1 249 8.7 159 2.3 18.8 279 14 4098 8.1 9.8 15.0 210 154 29?.!1
STD SO-18 Standard 500 <1 250 68 162 96 228 283 15 4022 68 101 163 205 146 3005
STDEQ-IB _Shar!d.?rd. 493 <1 ?4.{! B.§ 1?:5 9.§ 17._3 23_2 1? 4080- 68 100 1?..0 209 |_3.3 BP1ﬂ
STD 50-18 Standard 18 24 19 9989
STD S0-18 Standard 27 24 19 9990
STD SO-18 smdam 44 24 19 59288
STD 80-18 Standard 3] 24 19 9880
STD 5018 Standard 25 24 19 9889
STD 80-18 Standard 28 24 1.9 B89.80
STD 50-18 Standard 12 22 19 oast
STD 50-18 Standard 28 23 19 8990
STD CON-PGMS-23
STD PD1 Expected
STD S0-18 Expecled 21 25 514 1 2682 74 178 o8 193 287 15 4074 T4 99 184 200 148 290
BLK Blank
BLK Blank
BLK Blank
BLK Blank
BLK Blank
BLK Blank < <1 <02 <01 <05 <01 01 01 <1 <05 <01 <02 <01 <@ <05 <01
BLK Blank <1 < <02 <01 06 <01 <01 03 <« 07 <01 <02 <01 6 <05 02
BLK Blank 2 1 <02 02 <05 <01 <01 11 <1 <05 04 <02 <01 B <05 01
BLK Blank <5 < 00 <001
BLK Blank <5 < 00 <001
BLK Blank 6 <1 o0 <001
Prep Wash
61 Prep Blank 27 6 06 9987 1139 <1 46 53 199 38 250 1329 2 7911 12 98 36 59 <05 1510
G1 Frap Blank 24 =] 0.7 93938 a72 2 39 53 18.7 4.1 240 1328 2 7381 14 29 ar 45 13 159.q

This rapodt suparsedes all previaus proliminary and firal reports with this fia rurbar dated priar t the data an this certificate. Signatire indicates final approval; praliminary raparts are unsigned and shauld be used Bt reference arly.

105



106



MINERAL LABORATORIES

VERITAS EEGEREEE

Bureau Veritas Commodities Canada Lid.
8050 Shaughnessy St Vancouver BC VEP 6ES5 CANADA

PHONE (604) 253-3158

QUALITY CONTROL REPORT

www.bureauveritas.com/um

Client:

Project:

Report Date;

Page:

Gold Crossing Exploration

35 Kristi

Sudbury ON P3E SR4 CANADA

Lackner

Court

September 22, 2015

202

5TD 80-18 Standard

STD 50-18 Standard

STD S0-18 Standard 312 13.3 28.3 334 136 047 1.75

STD 50-18 Standard - ) )

STD 50-18 Standard

STD 50-18 Standard

STD S0-18 Standard

STD 50-18 Standard

5TD 80-18 Standard

STD 50-18 Standard

STD 80-18 Standard

STD CON-PGMS-23

STD PD1 Expested

STD SO-18 Expected 29 123 274 345 14 3 0.89 2483 0.53 a2 0.62 1.84 027 1.79 0.27)
BLK Blank

BLK Blank

BLK Blank

BLK Blank

BLK Elank

BLK Blank <01 <01 <01 <002 <03 <005 <002 <005 <001 <005 <002 <003 <0.01 <0.05 <001
BLK Blank <01 <01 <04 <002 <03 <005 <002 <005 <001 <005 <002 <003 <001 <005 <0.01
BLK Blank <01 <01 <04 <002 <03 <005 <002 <005 <001 <005 <002 <003 <001 <0.05 <001
BIK Blank

BLK Blank

BLK Elank

Prep Wash

61 Prep Blank 169 336 628 703 253 450 112 347 048 308 054 176 02 169 028
G1 Frap Blank 150 345 63.5 685 248 4.04 103 333 045 263 0.53 1.55 0.23 1.72 B.Zq

This rapodt suparsedes all previaus proliminary and firal reports with this fia rurbar dated priar t the data an this certificate. Signatire indicates final approval; praliminary raparts are unsigned and shauld be used Bt reference arly.
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Appendix 3. Mineral chemistry of apatite concentrates from the Lackner Lake alkalic complex. Analyses by ALS Global Labs.
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Mineral Name Chemical Formula %Sc MW
Pretulite ScPO, 32.13% 139.93
Thortveitite (Sc,Y),Si, 0 24.08% 280.05
Kolbeckite ScPO,*2(H,0) 23.99% 176.18
Allendeite Sc4Zr304, 20.87% 648.47
Heftetjernite ScTa0, 15.51% 289.9
Jervisite (Na,Ca,Fe*™)(Sc,Mg,Fe™)Si,04¢ 12.07% 223.42
Bazzite Be;(Sc,Al),Sig015 11.95% 564.46
Juonniite CaMgSc(PO,),(0OH)e4(H,0) 11.58% 388.35
Cascandite Ca(Sc,Fe™)Si;04(OH) 10.64% 317.02
Davisite Ca(Sc,Ti"™,Mg, Ti" )AISiOg 9.54% 235.7
Scandiobabbingtonite  Ca,(Fe"",Mn)ScSis0;4(OH) 8.00% 562.16
Kristiansenite Ca,ScSn(Si,07)(Si,060H) 5.25% 291.23
Oftedalite (Sc,Ca),KBe;Si;,05)0 4.44% 973.03
Magbasite KBa(Al,Sc)(Mg,Fe™)Sic0,0F, 1.19% 943.31
Stavelotite-(La) LasMn*5cu™(Mn™, Fe™,Mn"™"") ,6(Si,07)6030 0.99% 3,438.35
Lakargiite CazZrO; 0.25% 177.87
Samarskite-(Yb) (Yb,Y,REE,U,Th,Ca,Fe"™) (Nb,Ta,Ti)O, 0.17% 312.29
Arrojadite-(SrFe) SrFe™Na,Ca(Fe™,Mn,Mg)3 Al(PO,)1(PO; OH)(OH,F), 0.09% 2,063.97
Dissakisite-(La) (Ca,Fe++,Th, La)(La,REE,Ca)(Al,Cr,Ti), (Mg,Fe,Al)Si; O;,(OH,F) 0.02% 551.33

with La > Ce
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