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1.0 SUMMARY

The Fougadian Exploration Permit was awarded to Avnel in 2006. It is located in
southern Mali, immediately south of the Kalana Mine and Exploitation Permit along the
western margin of the Bougouni Basin. The Permit covers an area of 150 square
kilometres.

The area of the Fougadian Permit was included in the Or-Bagoé UNDP geochemical
survey of 1988 and also in the SYSMIN airborne geophysical survey of 2001. It is
underlain by sedimentary rocks of the lower part of the Upper Birimian Group which
have been metamorphosed to greenschist facies and intruded by syntectonic granitoids.

Field activities of the Phase I soil geochemistry exploration programme within the
Fougadian Exploration Permit were accomplished in three different periods from March
2006 to May 2007. A total of 8,241 soil samples (including 468 controls) were collected
along E-W oriented lines spaced 200 meters apart (N-S) with sample spacing of 50
meters in an E-W direction. All samples were sieved at -80 mesh in the preparation
laboratory installations. A 30 gram sub-sample was analysed for gold (fire assay) and
another 0.5 gram sub-sample for a 35 multi-element suite (ICP-AES) that includes
arsenic, copper and potassium. Parallel to the sampling programme, three other studies
have been initiated: an inventory of the orpaillage sites present within the permit; a
regolith study; and an interpretation of the SYSMIN airborne geophysical survey.

The processing of data from chemical analyses and the calculated statistical parameters
(higher percentiles) have resulted in various single-element, colour-contoured maps.
Numerous significant gold anomalous clusters have been delineated and grouped into 14
anomalies (Avnel-1 to Avnel-14). It was observed that these 14 gold anomalies were
located along three major mineralised corridors. Two of these corridors are subparallel,
strike approximately N-S and can be traced nearly continuously through the length of the
property. The third corridor strikes NNE-SSW and passes through the southeastern and
northeastern quadrants of the licence. The distribution of the anomalies in each corridor
is:

- Six anomalies are present in the western N-S mineralised corridor: Avnel-5, Avnel-6,
Avnel-7, Avnel-8, Avnel-9 and Avnel-10;

- Five anomalies are present in the central N-S mineralised corridor: Avnel-1, Avnel-2,
Avnel-3, Avnel-4 and Avnel-11;

- Three anomalies are present in the NNE-SSW mineralised corridor: Avnel-12, Avnel-
13 and Avnel-14.

The study of the different characteristics of the delineated anomalies has led to the
following observations:
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- The Avnel-1 anomaly stands out from the other anomalous clusters by the large
number of high gold, arsenic, potassium and copper anomalous values, by the size of
the area delineated, the number of anomalous values, and by the linear internal
patterns created by the higher gold values suggestive of several structurally controlled
mineralised zones.

- Of the relatively large number of interesting and significant gold-in-soil anomalies,
the majority of them have the potential to become future drill targets.

- Significant orpaillage sites are associated with many of the more significant gold
anomalies, some of them being located in stream channels, while others are clearly
developed on in situ regolith units.

- The anomalies present in the western N-S mineralised corridor are located close to the
litholigical contact between the batholith-sized granitoid body to the west and the
Birimian metasediments to the east. Their position within a possible thermal-
structural aureole is reminiscent of the depositional site at the Morila Deposit
(Thermal Aureole Gold systems associated with contact metamorphic deposits).

- The anomalies present in the central N-S mineralised corridor, as well as the
anomalies present in the NNE-SSW mineralised corridor of the southeastern and
northeastern quadrants, could be more related to quartz vein type deposits such as the
Kalana Deposit (distinct linear bands of high gold values, as well as an increase in
arsenic are observed within the main anomalies of the central N-S mineralised
corridor).

A follow-up field exploration programme is recommended in order to evaluate the
potential of the numerous significant gold anomalies. This programme will necessitate IP
ground geophysical surveys and subsequent RC drill campaigns.
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2.0 GENERALITIES
2.1 I ntroduction

In October 2006 Avnel Mali was awarded the Fougadian Exploration Permit which lies
immediately south of the Kalana Permit. The Fougadian Permit covers an area of 150
square kilometers. The Permit has been awarded in accordance with the 1999 Mining
Code and a Foundation Agreement has been signed between Avnel Mali, a 100% owned
subsidiary of Avnel, and the Government of the Republic of Mali. Avnel has a 90%
interest and the Malian State a 10% interest in the permit, if a decision is made to
construct a mine.

The Fougadian Permit is 20.6 kilometers long in the N-S direction. In the E-W direction,
the width varies from north to south; 10.4 kilometers in the northern part, 5.5 and 8.1
kilometers in the central part, and 6.6 kilometers in the southern part.

The entire permit was covered by a regional-scale soil geochemical programme by the
UNDP in 1988 (Or-Bago¢ Survey), wherein samples were collected along E-W oriented
lines spaced one kilometer apart (N-S) with sample spacing of 200 meters in an E-W
direction.

Field activities of Avnel’s Phase I programme within the Fougadian Permit were
accomplished during years 2006 and 2007, and consisted mainly of soil geochemistry
sampling programmes. The whole permit was covered with a total of 8,241 soil samples
(including 468 controls) that have been analysed for gold and 35 other elements. During
the same period, various studies have also been initiated in order to aid the interpretation
of the geochemical results: an inventory of the artisanal mining areas, a regolith study,
and an interpretation of the airborne SYSMIN geophysical survey.

2.2 Historical Geochemical Results

The Or-Bagoé regional-scale survey produced significant, km-scale gold-in-soil
anomalies (fig. 1):

- In particular, on the western side of the Fougadian Permit, there is a gold anomalous
trend of approximately 18 kilometers running in a general north-south direction. This
anomaly lies close to the contact between a massive granitoid and a metasedimentary
domain within the permit. Twelve artisanal mining sites have been identified on this
anomalous trend and some of them are very significant. Taken together, they total
approximately 4,450 artisanal pits.

- In the northeast quadrant of the Fougadian Permit, there are a number of gold-in-soil
anomalies that extend onto the Kalana Permit. One artisanal mining site has been
identified in this quadrant.
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FIGURE 1. Or-Bagoé single-element colour -contoured map for gold.
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- In addition, there are two gold-in-soil anomalies located in the central area of the
Fougadian Permit: in the north-central part is a N-trending anomaly with a strike
length of approximately 8 kilometers, and in the south-central part, a NW-trending
anomaly with a strike length of approximately 4 kilometers. Eight artisanal mining
sites have been identified in the central area: five in the north-central part (with three
of them being extensive and totalling more than 4,000 pits), and three in the south-
central part totalling approximately 2,500 pits.

- In the southeast part of the Fougadian Permit, there is an NE-trending anomaly of
approximately 8 kilometers in length. One extensive artisanal working site has been
identified along this anomaly totalling more than 1,100 pits.

2.3 Avnd’sPhasel Exploration Programme (2006-2007)

Field activities of the Phase I soil geochemistry exploration programme within the
Fougadian Permit were accomplished during Q2 and Q4 of year 2006, and during Q1 and
Q2 of year 2007 (fig. 2 and table A):

- During Q2 of year 2006, Avnel collected 1,602 soil samples (including 92 control
samples) in three areas (NW Grid, SE Grid and SW Grid) as part of the “Autorisation
d’exploration” programme, prior to finalising the permit boundaries for the official
application.

- During Q4 of year 2006, Avnel collected 2,027 soil samples (including 115 control
samples) in the central part of the Fougadian Permit.

- During QI and Q2 of year 2007, Avnel collected 4,612 soil samples (including 261
control samples) to cover the remainder of the Fougadian Permit.

Samples were collected along E-W oriented lines spaced 200 meters apart (N-S) with
sample spacing of 50 meters in an E-W direction. Sample location and control was
accomplished by GPS positioning (for more detail on the sampling, see Section 1 of
Appendix B, Volume 2). Living and office accommodation, as well as logistical support
were obtained at the Kalana minesite.

All soil samples were sieved at -80 mesh in the preparation laboratory installations at the
Kalana minesite (details concerning sample preparation are given in Section 1 of
Appendix B, Volume 2). A 30 gram sub-sample was analyzed for gold (fire assay) at
ALS Chemex laboratory in Bamako, and a 0.5 gram sub-sample was analyzed for a 35
multi-element suite (ICP-AES) in ALS Chemex laboratory in South Africa: Ag, Al*, As,
B*, Ba*, Be*, Bi, Ca*, Cd, Co, Cr*, Cu, Fe, Ga*, Hg, K*, La*, Mg*, Mn, Mo, Na*, Ni,
P, Pb, S, Sb, Sc*, Sr*, Ti*, TI*, U, V, W* Zn and Y* (the digestion for the elements
marked with an asterisk is generally partial). More details on the analyses performed on
the samples collected are given in Section 1 of Appendix A, Volume 2.
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FIGURE 2. Avnel’sPhase| soil geochemistry exploration programme.



TABLE A. Soil samples collected and controls introduced in the batch stream during
the Phase | exploration programme within the Fougadian Permit.

FOUGADIAN PERMIT

Description | Samples | Duplicates | Standards | Blanks | Total

Q2 and Q4 of year 2006

SW Grid 187 4 4 3 198
SE Grid 441 10 9 9 469
NW Grid 882 18 18 17 935
Central Part 1912 39 38 38 2027
Total 3422 71 69 67 3629
Q1 and Q2 of year 2007
Remainder of the permit 4351 87 87 87 4612
Total 4351 87 87 87 4612
GRAND TOTAL | 7773 | 158 156 | 154 | 8241

Note: The Grand Total given includes all the controls of the SE Grid, of which only a part of thisgrid isincluded in the Fougadian Permit. For created maps and the QA-QC study,
these samples will not beincluded.
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Analytical results for gold were received middle of May 2007 and results for the 35
multi-element suite end of May 2007. The results were graphically transformed into
single-element maps using the software Oasis Montaj and Statistica (explanations and
descriptions concerning the various geochemical maps produced are given in Section 2 of
Appendix A, Volume 2).

24  Regional Geology of the Bougouni Basin

The Fougadian Permit (south of Kalana mine area) lies in close proximity to the western
edge of the Bougouni Basin, a large sedimentary-rock-dominated domain in southwestern
Mali (fig. 3).

The Bougouni Basin is dominated by clastic sedimentary rocks that were deposited in a
broad sedimentary trough, outboard of an island arc domain located further to the east
(Boundiali Belt), in Birimian time (circa 2.2-1.8Ga). These clastic sedimentary rocks
consist of greywackes, siltstones and turbiditic mudstone, and are classified on the
regional geology map as: 1) undifferentiated sedimentary rocks; 2) detrital sedimentary
rocks; and 3) pelitic sedimentary rocks. These sedimentary rocks dominate the eastern,
western and southern parts of the Bougouni Basin (fig. 4).

Mafic volcanic rocks (primarily basalt) are found in small domains in the eastern and
western parts of the basin, associated with faults that may have brought lower
stratigraphy to the present erosional level.

A large felsic intrusion, the Bougouni batholiths, occupies the central part of the basin,
and similar smaller intrusions cut the sedimentary rocks. Small intermediate intrusions
(diorite and granodiorite) are found primarily in the eastern part of the basin but are also
found in the Kalana district.

Neoproterozoic sedimentary rocks bound the basin to the east and north and lie
uncomformably on the Birimian stratigraphy.

Regional-scale dolerite dykes cut all the above lithologies and are dominated by E-W,
NE-SW, and NNW-SSE trends.

From an exploration viewpoint, the basin-marginal-parallel faults appear to be a primary
control on the sitting of gold mineralization in southern Mali. These structures are
generally oriented with NW-SE to N-S trends.

The eastern Bougouni Basin margin, in the Sikasso area, is controlled by northerly and
northwesterly striking faults and is host to the multi-million ounces gold deposits at
Morila and Syama. A large endowment of gold is located along the eastern margin of the
Bougouni Basin, within a definable NW-trending corridor, which has been identified as
the “Morila-Syama Gold Belt”.
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FIGURE 3. Regional Geotectonic Setting of the Birimian Terranes of West Africa.

FIGURE 4. Geology of the Bougouni Basin.
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25  Geology of the Fougadian Permit Area

The geology of the Fougadian Permit area is not well known due to extensive alluvial and
lateritic cover. However, mapping coverage since the 1960s has established limited
bedrock exposures such that a general picture of the bedrock geology has been
delineated. As well, an airborne geophysical survey (SYSMIN Survey in 2001) and a
multi-element soil geochemistry programme conducted by UNDP (Or-Bagoé survey in
1988) have helped interpret the underlying geology where not exposed. A regional
geology map has been published in 1997 by DNGM (scale 1: 1,500,000).

The Fougadian Permit area lies along the western margin of the Bougouni basin
(approximately 20 kilometers south of Kalana mine) and is underlain by sedimentary
rocks of the lower part of the Upper Birimian Group (fig.4), which have been
metamorphosed to greenschist facies and intruded by syntectonic granite. It lies on the
western limb of a regional-scale syncline with steeply plunging parasitic folds.

On the DNGM published regional geology map, it can be seen that the north-western part
of the exploration permit is underlain by a large granitoid body (fig. 5), while the
remainder of the property belongs to the Birimian sedimentary rock series, probably
represented by sandstones, siltstones and turbiditic mudstones (eluvial fragments of
quartzite have also been observed during geochemical sampling).

East of the Fougadian Permit, greenstone lithologies dominated by basaltic volcanic
rocks have been identified.

The DNGM regional geology map indicates also the presence of NE-trending doleritic
dykes in the permits to the north, describing a NE-SW oriented dyke swarm marking a
regional-scale crystal weakness. A second set of dolerite dykes, with a NNW-SSE trend
appears on the DNGM map (approximately 8 kilometers NW of Fougadian Permit)
within the same large granitoid body that is present in the Fougadian Permit. Within the
Kalana Permit to the north, and marginal to that exploitation permit, interpretation of the
Ashanti airborne data (analytical signal) and the Or-Bagoé geochemical data indicate
northerly, north-easterly, and northwesterly trending doleritic dyke sets. Also present are
relatively small dioritic intrusions in the northern and south-eastern parts of the Kalana
Permit to the north.

The data collected during field activities of the Fougadian Phase I detailed soil
geochemistry exploration programme as well as the data obtained from analysis results
(mostly Cu) show that the contact between the biotite-bearing granitoid body and the
metasediments of the Birimian Supergroup (fig. 5) differs probably from the one
presented in the DNGM map.
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FIGURE 5. Regional geology of the Fougadian Permit area asinterpreted
on the DNGM regional geology map (published in 1997) with super posed
lithological contact deduced from Cu map.
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26  Mapping of Orpailleurs Excavations

Numerous orpailleurs’ excavations of different generations are scattered throughout the
Fougadian Permit. Most of these have been visited and the location of pits observed in
the field was accomplished by GPS positioning. As shown on figure 6, twenty-six
orpaillage sites have been inventoried in the Fougadian Permit perimeter totalling
approximately 12,400 pits (six sites among the 26 contain more than 1,000 pits). As can
be seen on figure 6, some of the alignments of pits clearly follow, or are parallel to,
intermittent water drainages, while others are located in higher topography areas and are
not related to alluvial deposits. The location of the intermittent water drainages shown on
our maps was digitized from a published topographic map, Tienko Sheet, at the scale of
1: 200,000, published by the Malian government. Consequently, the location given for
the water drainages is only approximate.

2.7 Interpretation of the SYSMIN Airborne Geophysical Survey

Given the lack of surface exposure, Avnel asked Mineral Corporation of South Africa to
compile, process and interpret the existing airborne magnetic and radiometric data
generated through the SYSMIN programme (2001). A compilation map has been
prepared and the results presented in a report entitled: Compilation, Processing and
Interpretation of existing Geophysical Data over the Kalana and Fougadian Exploration
Permits, Mali. These results will be integrated into the geochemical study in a future
report.

2.8  Regolith Study

A regolith study has been undertaken in Q2 of year 2007 over the Fougadian Permit by
Mineral Corporation, and a report presented to Avnel: Reconnaissance Geological
Mapping of the Fougadian Exploration Permit, Mali.

No bedrock outcrop was found in the area of the Fougadian Permit and attention has been
focused on producing a reconnaissance regolith map from geophysical, geochemical and
topographic data with limited field traverses (fig. 7). This work has shown that a
complete lateritic regolith is preserved in the western part of the license area. This
regolith has been incised and eroded by a series of streams flowing from west to east
leaving some lateritic residuum on the intervening ridges. The valleys are floored with
alluvium. Intervening valley slopes are covered by grey soil that is thought to be
underlain by a mottled zone horizon.

The possible presence of a ferricrete horizon occurring in the area and a stone-line in the
regolith are two problems identified by the study that have yet to be resolved.

The results of the regolith study prepared by Mineral Corporation, like the geophysical
interpretation, will be integrated into the geochemical study in a future report.

12
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FOUGADIAN PERMIT
REPUBLIC OF MALI

Michel Mercier, June-July 2007

FIGURE 6. Location of orpailleurs excavationswithin the Fougadian Permit.
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Michel Mercier, June-July 2007

FIGURE 7. Regolith map of the Fougadian Per mit
(interpretation from Mineral Corporation).
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3.0 FOUGADIAN PHASE | SOIL GEOCHEMISTRY RESULTS
3.1 Statistical Parametersand Geochemical M aps

The processing of data from chemical analyses and the calculated statistical parameters
have permitted the construction of various single-element colour-contoured maps (the
statistical parameters and all the different maps produced are presented in Section 2 of
Appendix B, Volume 2). The mean of the gold values for the Fougadian Permit soil
survey is 17.2ppb, compared to 11.0ppb for the Or-Bagoé survey and for eight detailed
grids (more than 4,700 soil samples) of the Kalana Permit to the north. The higher
percentiles for gold (80", 90™, 95™ and 98™) are respectively 21, 32, 47 and 80ppb for the
Fougadian Permit soil survey (fig. 8), 6, 12, 23 and 66ppb for the Or-Bagoé survey, and
10, 18, 30 and 55ppb for the eight detailed grids of the Kalana Permit. The mean of
arsenic values for the Fougadian Permit soil survey is 30.4ppm (no arsenic analysis was
performed on the Or-Bagoé samples), and the higher percentiles (80", 90", 95™ and 98"™)
for the same element are, respectively, 39, 68, 111 and 180ppm (fig. 10). For the detailed
grids of the Kalana Permit to the north, the mean arsenic value was 20.0ppm, and the
higher percentiles (80", 90", 95™ and 98™) were, respectively, 28, 49, 75 and 112ppm. It
can be seen that the gold and arsenic values obtained for the Fougadian Permit are high
when compared to the two other databases mentioned (table B).

TABLE B. Comparison of several statistical parameters for three geochemical surveys.

Au As
SRl EATIE Mean | 80" | 90™ | 95" | 98™ | Mean | 80™ | 90" | 95" | og"
(ppb) | (ppb) | (PPb) | (PPb) | (PPb) | (PPM) | (PPmM) | (PPM) | (PPM) | (PPM)
Fougadian survey 17.2 21 32 47 80 30.4 39 68 111 180
Or-Bagoé survey 11.0 6 12 23 66
Eight Kalana Permit 11.0 10 18 30 55 20.0 28 49 75 112
detailed surveys

3.2  Grouping of Gold-Anomalous Clusters

When the spatial distribution of gold and arsenic anomalous clusters is studied, it can be
seen that the anomalies are mainly located in three mineralised corridors (figs. §, 9, 10,
11 and 12). Two of these mineralised corridors are sub-parallel and strike approximately
N-S. The third strikes NNE-SSW and passes through the southeastern and the
northeastern quadrants of the Fougadian Permit.

In order to make a detailed description of the gold anomalies observed in the Fougadian
Permit, the anomalous gold clusters have been grouped under different names, starting
with Avnel-1 and ending with Avnel-14 (fig. 11). However, as will be seen in the
description that will follow, some of the different anomalous clusters are certainly
related, even if they have been grouped as different anomalies. In fact, it is most probable
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that all anomalous clusters present in one of the three major structural corridors could be
related in terms of general continuity:

- Five anomalies are present in the central N-S (Avnel-1, Avnel-2, Avnel-3, Avnel-4
and Avnel-11), and three anomalies are present in the NNE-SSW corridor (Avnel-12,
Avnel-13 and Avnel-14). It is speculated that these anomalies may be related to
quartz-vein-type mineralisation similar to that found at the Kalana Deposit.

- Six anomalies are present in the western N-S corridor (Avnel-5, Avnel-6, Avnel-7,
Avnel-8, Avnel-9 and Avnel-10). This corridor is located close to the interpreted
contact between the large granitoid body to the west and the Birimian metasediments
to the east. The gold anomalies present in this corridor may be more related to
Thermal Aureole Gold systems (TAG deposits) associated with contact metamorphic
deposits such as the Morila Deposit in Mali or the Telfer Deposit in Australia.

As can be seen in the gold maps of figures 8 and 11, the best gold anomalies are located
in the central N-S mineralised corridor. Furthermore, the arsenic anomalies (figs. 10 and
12) track this same structural zone east of the massive batholith. This arsenic trend
suggests fluid penetration along the structure for over 12 kilometers. In the area of the
main gold anomaly (Avnel-1) there are three distinct linears of higher values (see figure
17 below) suggesting greater hydrothermal fluid access in this area. The arsenic map
(fig. 10) shows also an increase in arsenic in both N-S mineralised corridors, the western
one being possibly associated with the batholith contact (thermal-structural aureole).

3.3 Intermittent Stream Channelsand Drainage Controlling Structures

The processing of the multi-element data has added to our understanding of the
distribution of fluvial-alluvial sediment deposition. An example is provided by the Y
single-element map (also the La single-element map to a lesser extent), which clearly
shows the present extent of fluvial deposits (figs. 13 and 14). The generally E-W
anomalous bands underlie the intermittent stream channels. The same channels are
characterised by negative anomalism on the As, Al, Cr, Fe, P, V and Zn single-element
maps (see the different maps mentioned in Volume 2, Section 2 of Appendix B). They
indicate the presence of a soil medium that is probably composed of hydrous
phyllosillicates (i.e. clay). These sediments, which are clearly transported in origin,
appear to truncate some of the gold-anomalous clusters. The inference is that it is
probable that some of the seemingly separated gold anomalies are part of a longer, more
continuous gold anomaly that is obscured by transported fluvial material.

From the Y map (fig 13), it is clear that the main late fractures are controlling stream
patterns. The three main fracture systems present are: ENE-WSW, ESE-WNW, and E-W.
It is most likely that these fractures are late in the history of the development of the
geology in the Bougouni Basin.

20



Phase I Exploration Results Fougadian Permit

A lesser set of drainage controlling structures is oriented N-S, which may represent the
orthogonal fracture set to the E-W set (suggesting extension in the N-S and E-W
directions consistent with a vertical §, or regional extension, perhaps above a magma
chamber that gave rise to the latest stratigraphic unit, the dolerite dykes).

34  Correlation Maps

The correlation maps (Volume 2, Section 2 of Appendix B) show that a fairly good
correlation exists between gold and arsenic (fig. 15) and, to a less extent, between gold,
arsenic, potassium and copper in the areas of the anomalous clusters. The correlation
between gold and arsenic is also confirmed by the Principal Components Analysis as
shown on the Factor 6 map (fig. 16) and on the Ternary maps (Volume 2, Section 2 of
Appendix B).

3.5  Description of the Anomalies present in the Central N-S Mineralised Corridor
3.5.1 Avnel-1 Anomaly

Of the gold anomalies delineated for the Fougadian Permit, the Avnel-1 gold anomaly is
the largest and the most important in terms of gold and arsenic values (figs. 11, 17 and
18). It extends for almost 4 kilometers in a N-S direction and for approximately 1.5
kilometers in an E-W direction. Outside the main gold-value cluster, a few other
anomalous values are also present to the south and to the west.

In the main gold cluster, there are 169 values (209 if the smaller clusters to the west and
to the south are included) equal to, or above, the 80™ percentile (starting with the red
colour), and they can be grouped as follows (the mean gold value for the Fougadian
permit is 17.2ppb):

- Between 21 and 31ppb (80™ percentile), 31 samples;

- Between 32 and 46ppb (90™ percentile), 57 samples (68 if the smaller clusters are
included);

- Between 47 and 79ppb (95™ percentile), 42 samples (49 if the smaller clusters are
included);

- Above, or equal to, 80ppb (98" percentile), 39 samples (51 if the smaller clusters
are included).

And the distribution of the gold values equal to, or above, the 98" percentile is as
follows:

- Between 80 and 99ppb, 16 samples (20 if the smaller clusters are included);

- Between 100 and 200ppb, 20 samples (27 if the smaller clusters are included);

- One value of 758ppb and one value of 1,731ppb (and another value of 1,030ppb if
the smaller clusters are included).
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FIGURE 17. Gold anomalism pattern in the Avnel-1 anomaly.

24



Phase I Exploration Results Fougadian Permit

FIGURE 18. Arsenic anomalism pattern in the Avnel-1 anomaly
(in blue, 80" per centile contour of gold anomalism).
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In the area of the main cluster, there are 128 arsenic values (205 if the smaller clusters to
the west and to the south are included) above the 80" percentile (starting with the red
colour), and they can be grouped as follows (the mean arsenic value for the whole permit
1s 30.4ppm):

- Between 39 and 67ppm (80th percentile), 56 samples;

- Between 68 and 111ppm (90" percentile), 35 samples (57 if the smaller clusters
are included);

- Between 112 and 179ppm (95" percentile), 19 samples (46 if the smaller clusters
are included);

- Above, or equal to, 180ppm (98" percentile), 18 samples (46 if the smaller
clusters are included).

The distribution of the arsenic values equal to, or above, the 9g'h percentile is as follows:

- Between 180 and 300ppm, 10 samples (29 if the smaller clusters are included);

- Between 300 and 500ppm, 6 samples (11 if the smaller clusters are included);

- One value of 546ppm and one value of 792ppm (and values of 680, 695, 696 and
713ppm if the smaller clusters are included).

As can be observed on maps in figures 8, 9 and 10, the Avnel-1 anomaly (gold and
arsenic-anomalous clusters) is limited to the north and to the south by intermittent stream
channels running generally in an E-W direction. It can also be observed that two more
intermittent stream channels are also present and break the main anomaly in two,
probably masking the real bedrock geochemical response with alluvial material.

The stream channel that limits the gold-anomalous cluster to the south is the site of a
large orpailleur operation, the Samafarani orpaillage site. A total of 1,738 orpaillage pits
have been positioned by GPS at that site (fig. 6 and Section 2 of Appendix B in
Volume 2), and people are still working at this site today. Two other orpaillage sites are
located in the Avnel-1 anomaly: Site “G” with 532 pits inventoried and Site “J” with 40
pits inventoried (fig. 6 and Section 2 of Appendix B in Volume 2). The Samafarani
orpaillage site is located in a stream channel and extends in an E-W direction for nearly
two kilometers. Site “G” is located along the western side of the northern part of the gold-
anomalous cluster. It is divided into three small segments, one being generally oriented in
an E-W direction, another in a NW-SE direction (following a small stream channel) and
the last one in an approximately N-S direction. From Site “J”, a NNW-SSE direction can
be deduced, but the number of pits (40) is relatively small compared to the two other sites
mentioned. The sites “G” and “J”” do not seem to be related to alluvial material, with the
exception of the small segment in Site “G” mentioned above (fig. 6 and Section 2 of
Appendix B in Volume 2).

On the regolith map (fig. 7), it can be observed that the area of the highest gold values is

included in the two following regolith units: “completely preserved regolith” and “partly
eroded regolith”. The highest values are cut in two zones by a unit of “major
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- The Lebako and Waranitou sites are located in the Avnel-3 anomaly. The Lebako site
contains 585 pits and the Waranitou site 294 pits. The majority of the pits of the
Lebako site appear to follow a NE-SW direction, and no stream channel can be
observed in their vicinity. The orientation of the Waranitou pits stretch out in the
NW-SE direction and no stream channel can also be observed in their vicinity.
Artisanal activity was still taking place within the Waranitou site when the
geochemical samples were collected. The Waranitou pits are located close to the high
values obtained in the Avnel-2 anomaly.

The Avnel-2 and Avnel-3 anomalies may be related. In fact, the zone that separates the
two main anomalous clusters is defined (to the south for the Avnel-2 anomaly and to the
NW for the Avnel-3 anomaly) by two stream channels (figs. 8, 9 and 10). This zone is
characterised by a wider negative anomalism as can be seen in the As, Al, Cr, Fe, P, V
and Zn single-element maps (see the different maps mentioned in Volume 2, Section 2 of
Appendix B). They indicate the presence of a soil medium that is probably composed of
hydrous phyllosillicates (i.e. clay) and that can be interpreted as transported, masking the
continuity of a larger anomaly. This is confirmed by the regolith map (fig. 7) where it can
be observed that the zone of weak gold and arsenic values separating the Avnel-2 and
Avnel-3 anomalies is located in a unit of “major accumulations of alluvium”. On this
map, it can also be observed that the main anomalous clusters are included in the two
following units: “completely preserved regolith” or “partly eroded regolith”.

It can be concluded that the Avnel-2 and Avnel-3 anomalies are characterized by high
gold and arsenic anomalous values (kilometre-scale anomalous clusters). They are
enhanced by the presence of a significant orpaillage activity. Also, the higher percentile
clusters (pink and blue-purple colours) show a preferential orientation that is probably
structurally controlled (N-S to NE-SW directions for the Avnel-2 anomaly and a NE-SW
direction for the Avnel-3 anomaly).

3.5.3 Avnel-4 Anomaly

The Avnel-4 anomaly is located close to the southern boundary of the Fougadian Permit
(figs. 11, 23 and 24) in the southern continuity of the central N-S corridor. It is mostly
square in shape with sides of approximately one kilometer long. The highest gold values
(in pink and blue-purple colours) form three small bands oriented in a NNE-SSW
direction, the two eastern bands being linked at their southern parts.

As shown on figure 23, within the Avnel-4 anomaly, there are 44 gold values equal to, or
above, the 80™ percentile (starting with the red colour), and they can be grouped as
follows (the mean gold value for the Fougadian Permit is 17.2ppb):

- Between 21 and 31ppb (80™ percentile), 9 samples;
- Between 32 and 46ppb (90™ percentile), 22 samples;
- Between 47 and 79ppb (95™ percentile), 7 samples;
- Above or equal to 80ppb (98™ percentile), 6 samples.
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The distribution of the gold values equal to, or above, the 98" percentile is as follows:

- Between 80 and 99ppb, 4 samples;
- Between 100 and 200ppb, 2 samples.

On figure 24, within the Avnel-4 anomaly, there are 24 arsenic values above the 80"
percentile (starting with the red colour), and they can be grouped as follows (the mean
arsenic value for the whole permit is 30.4ppm):

- Between 39 and 67ppm (80" percentile), 11 samples;

- Between 68 and 111ppm (90" percentile), 9 samples;

- Between 112 and 179ppm (95" percentile), 3 samples;

- Above, or equal to, 180ppm (98th percentile), 1 sample (a value of 217ppm).

The Avnel-4 anomaly is the place of an important orpaillage site, Kotoul¢, with a total of
2,480 pits inventoried. This site is composed of several segments of pits (fig. 6). The
southern segment, which contains the majority of the pits, has a length of more than one
kilometer and is oriented in an E-W direction. The second largest segment, measuring
approximately 600 meters in length, is located in the western part of the anomaly and is
oriented in a NW-SE direction. Several other segments are present in the eastern part of
the anomaly and appear to follow a N-S direction.

On the regolith map (fig. 7), the area of the gold-anomalous cluster of the Avnel-4
anomaly is located in “partly eroded regolith” or “completely preserved regolith”, while
the main segment of the Kotoul¢ orpaillage site is located in a “valley slope covered with
clay soil and probably underlain by mottled zone”.

In summary, the Avnel-4 anomaly is characterised by a relatively high number of gold
and arsenic values and by the presence of a significant orpaillage activity. It is also
possible that the Avnel-4 anomaly could be related to the Avnel-5 anomaly present to the
west in the central N-S mineralised corridor.

3.54 Avnel-11 Anomaly

The Avnel-11 anomaly is located north of the significant Avnel-1 anomaly in the northern
part of the Fougadian Permit (fig. 11). It is composed of three small gold clusters and of
larger and more important arsenic clusters. The two main gold clusters seem to follow a
NNE-SSW direction, while the northern one seems to have its continuity in the Kalana
Permit to the north. The three large arsenic clusters are separated by two intermittent
stream channels. These clusters are probably parts of a larger arsenic anomaly extending
for more than 3 kilometers, and certainly connected to the very significant arsenic cluster
of the Avnel-1 anomaly to the south. This feature can also be seen in the regolith map
(fig. 7) where the area of the Avnel-11 anomaly is crossed by two significant “major
accumulations of alluvium”. The two larger gold anomalous clusters are partly included
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in units of “major accumulations of alluvium” and of “valley slopes covered with a clay
soil”.

As mentioned for the Avnel-1 anomaly, it can be seen that the highest arsenic values
(pink and blue-purple colours) show a preferential NNW-SSE direction and that they are
contained in three parallel linear bands (this is also observed in the highest gold values,
but to a lesser extent).

As shown on figure 25, within the Avnel-11 anomaly, there are 31 gold values (47 if the
small clusters to the west and the east are included) equal to, or above, the 80" percentile
(starting with the red colour), and they can be grouped as follows (the mean gold value
for the Fougadian Permit is 17.2ppb):

- Between 21 and 31ppb (80th percentile), 13 samples (20 if the small clusters to the
west and the east are included);

- Between 32 and 46ppb (90" percentile), 8 samples (13 if the small clusters to the
west and the east are included);

- Between 47 and 79ppb (95" percentile), 5 samples (7 if the small clusters to the
west and the east are included);

- Above, or equal to, 80ppb (98th percentile), 5 samples (7 if the small clusters to
the west and the east are included).

The distribution of the gold values equal to, or above, the 98" percentile is as follows:

- Between 80 and 99ppb, 1 sample;

- Between 100 and 200ppb, 2 samples (4 if the small clusters to the west and the
east are included);

- And two values of 214 and 423ppb.

On figure 26, within the Avnel-11 anomaly, there are 108 arsenic values (128 if the small
clusters to the west and the east are included) above the 80™ percentile (starting with the
red colour), and they can be grouped as follows (the mean arsenic value for the whole
permit is 30.4ppm):

- Between 39 and 67ppm (80" percentile), 43 samples (50 if the small clusters to
the west and the east are included);

- Between 68 and 111ppm (90" percentile), 35 samples (39 if the small clusters to
the west and the east are included);

- Between 112 and 179ppm (95" percentile), 15 samples (21 if the small clusters to
the west and the east are included);

- Above, or equal to, 180ppm (98" percentile), 15 samples (18 if the small clusters
to the west and the east are included).

The distribution of the arsenic values equal or above the 98" percentile is as follows:
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- Between 180 and 300ppm, 11 samples (14 if the small clusters to the west and the
east are included);
- Between 300 and 500ppm, 4 samples (368, 388, 410 and 497ppm).

Within the Avnel-11 area, three orpaillage sites have been inventoried (fig. 6): Kaladiani
site, the biggest of the three present in that part of the Fougadian Permit with 1,816
inventoried pits; site “L” with 26 pits; and the Bouguela site with 31 pits. The Kaladiani
site, with an E-W elongate pattern, is located in a stream channel and extends for
approximately 1.1 kilometers. Site “L” extends in a N-S direction and is located at the
highest value of the cluster which encloses it. The Bouguela site does not show a
preferential orientation and is located at the northern edge of a secondary gold cluster
(weak gold values).

In summary, the Avnel-11 anomaly is characterised by small gold-anomalous clusters
that are associated with stronger and larger arsenic-anomalous clusters. If we consider the
size of the arsenic clusters, this anomaly covers a large area and can be considered as the
continuity of the important and significant Avnel-1 anomaly. The orpaillage site located
in the stream channel is significant and as large as the one present in the Avnel-1
anomaly. The two other small orpaillage sites are not located in stream channels and one
of them is at the location of the highest value of the cluster that encloses it. This anomaly
is certainly related with the very significant Avnel-1 anomaly located to the south in the
same central N-S mineralised corridor.

3.6  Description of the Anomalies present in the Western N-SMineralised Corridor

3.6.1 Avnel-5Anomaly

The Avnel-5 anomaly is located in the western N-S mineralised corridor, in the south-
western part of the Fougadian Permit (figs. 11, 23 and 24). It is composed of two gold-
anomalous clusters separated by a small stream channel. The northern gold cluster
extends for approximately 1.5 kilometers in a NNE-SSW direction and has a width of
approximately 500 to 700 meters. The southern gold cluster is wider than the northern
one and has a N-S length of approximately 700 meters (fig. 23). At the southern limit of
the Fougadian Permit, its width is about 1.5 kilometers.

On figure 23, within the Avnel-5 anomaly, there are 78 gold values equal to, or above,
the 80™ percentile (starting with the red colour), and they can be grouped as follows (the
mean gold value for the Fougadian Permit is 17.2ppb):

- Between 21 and 31ppb (80" percentile), 26 samples in the northern cluster and 17
samples in the southern cluster;

- Between 32 and 46ppb (90" percentile), 15 samples in the northern cluster and 6
samples in the southern cluster;

- Between 47 and 79ppb (95" percentile), 5 samples in the northern cluster and 2
samples in the southern cluster;
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- Above or equal to 80ppb (98" percentile), 4 samples in the northern cluster and 3
samples in the southern cluster.

The distribution of the gold values equal to, or above, the 9g™h percentile is as follows:

- Between 80 and 99ppb, 2 samples;
- Between 100 and 200ppb, 2 samples;
- And one value of 222ppb, another one of 239ppb and a last one of 245ppb.

As seen on figure 24, within the Avnel-5 anomaly, there are 55 arsenic values above the
80" percentile (starting with the red colour), and they can be grouped as follows (the
mean arsenic value for the whole permit is 30.4ppm):

- Between 39 and 67ppm (80th percentile), 23 samples in the two northern clusters
and 8 samples in the southern cluster;

- Between 68 and 111ppm (90" percentile), 6 samples in the two northern clusters
and 5 samples in the southern cluster;

- Between 112 and 179ppm (95th percentile), 6 samples in the two northern clusters
and 3 samples in the southern cluster;

- Above or equal to 180ppm (98" percentile), 3 samples in the two northern clusters
and 1 sample in the southern cluster.

All arsenic values equal to, or above, the 98" percentile are: 220, 245, 257 and 315ppm.

In the Avnel-5 anomaly, it is difficult to determine a preferential orientation of the
highest gold values (in figure 23, pink and blue-purple colours), but a NNE-SSW
elongation can be interpreted from the weaker values.

The Avnel-5 northern gold-anomalous cluster is also the site of what appears to be the
largest copper anomaly (of approximately one kilometer in length by 300 meters wide) of
the Fougadian Permit (see copper map in Volume 2, Section 2 in Appendix B). A smaller
copper anomaly (of approximately 300 meters in length by 500 meters wide) is also
present at the location of the small gold-anomalous cluster of the Avnel-5 anomaly. Mean
copper value for the Fougadian Permit is 17.2ppm and in the Avnel-5 anomaly values up
to 82ppm can be observed. The larger copper anomaly seems to follow a NNE-SSW to
NE-SW direction.

It can be observed from the regolith map (fig. 7) that the western N-S corridor is mostly
enclosed in a unit of “completely preserved regolith” signifying that more duricrust will
be found in that corridor than in the eastern one. Consequently, weaker gold and arsenic
values should be expected as the element values observed in duricrust units are weaker
than those observed in mottled zones or in saprolite. This is due to the fact that during the
process of duricrust formation, the element values tend to be geochemically dispersed
into broader areas. The northern gold and arsenic clusters (as well as the largest copper
anomaly of the Fougadian Permit) of the Avnel-5 anomaly are located in the “completely
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preserved regolith” unit while the southern part of it is located in a unit of “regolith partly
eroded”.

The Avnel-5 anomaly hosts three very small orpaillage sites (fig. 6): site “A” with 5 pits,
site “D” with 90 pits and the Manankoulou site with 7 pits. Site “D”, the largest, is
located in or close to a small stream channel and seems to follow the same direction. It
extends for a little less than a hundred meters.

In summary, the Avnel-5 anomaly is characterised by two large gold anomalous clusters
of a kilometer scale. No significant orpaillage activity is present in the vicinity of this
anomaly (only three small sites have been inventoried). It is probable that the Avnel-5
anomaly is related to the Avnel-6 anomaly present to the north, and possibly to the
Avnel-4 anomaly present to the east. The Avnel-5 anomaly is also the site of the largest
copper anomaly within the Fougadian Permit.

3.6.2 Avnd-6 Anomaly

The Avnel-6 anomaly is located north of the Avnel-5 anomaly in the western N-S
mineralised corridor (figs. 11, 23 and 24). It is composed of two large gold-anomalous
clusters linked by a band of smaller anomalous values. Similar to the Avnel-5 anomaly,
the two large clusters are separated by a small stream channel. The northern gold cluster
extends for approximately 800 meters in a NNW-SSE direction and has a width of
approximately 600 meters (fig. 23). The southern gold cluster is approximately 900
meters in length by 800 meters to 1 kilometer in width. No orpaillage sites have been
reported in the vicinity of the Avnel-6 anomaly.

On figure 23, within the Avnel-6 anomaly, there are 67 gold values equal to, or above,
the 80™ percentile (starting with the red colour), and they can be grouped as follows (the
mean gold value for the Fougadian Permit is 17.2ppb):

- Between 21 and 31ppb (80" percentile), 28 samples;
- Between 32 and 46ppb (90" percentile), 23 samples;
- Between 47 and 79ppb (95™ percentile), 12 samples;
- Above, or equal to, 80ppb (98" percentile), 4 samples.

The distribution of the gold values equal to, or above, the 98" percentile is as follows:
- Between 80 and 99ppb, 1 sample;
- Between 100 and 200ppb, 2 samples;
- And one value of 303ppb and another one of 366ppb.
On figure 24, within the Avnel-6 anomaly, there are 55 arsenic values above the 80"

percentile (starting with the red colour), and they can be grouped as follows (the mean
arsenic value for the whole permit is 30.4ppm):
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- Between 39 and 67ppm (80" lll)ercentile), 30 samples;

- Between 68 and 111ppm (90" percentile), 11 samples;

- Between 112 and 179ppm (95" percentile), 13 samples;
- Above, or equal to, 180ppm (98th percentile), 9 samples.

The distribution of the arsenic values equal to, or above, the 98" percentile is as follows:

- Between 180 and 300ppm, 6 samples;
- Between 300 and 500ppm, 3 samples (values of 356, 377 and 489ppm).

The Avnel-6 gold-anomalous cluster is also the location of a small copper anomaly,
oriented in a N-S to NNW-SSE direction, of approximately 1.5 kilometers in length by a
few hundred meters in width (see copper map in Volume 2, Section 2 in Appendix B).

On the regolith map (fig. 7), it can be seen that the Avnel-6 anomaly is entirely located in
the “completely preserved regolith” unit.

In summary, the Avnel-6 anomaly is characterised by two large gold-anomalous clusters
linked by a band of lesser gold values. It shows a weak NNW-SSE preferential
orientation. It contains a relatively high number of gold and arsenic values (kilometer
scale). No orpaillage activity is present in the area of this anomaly. The Avnel-6 anomaly
is also the location of a small copper anomaly.

3.6.3 Avnd-7 and Avnel-8 Anomalies

The Avnel-7 and Avnel-8 anomalies are located in the southern half of the N-S western
mineralised corridor (figs. 11, 27 and 28). They are separated by a stream channel
running in an E-W direction, possibly masking the full extent of the anomalies with
transported material. These two anomalies are considered here as one. In addition, the
Avnel-7 anomaly is possibly related to the Avnel-6 anomaly to the south, both anomalies
being separated again by an E-W trending stream channel.

The geometry of the highest gold values (in pink and blue-purple colours) of the Avnel-7
and Avnel-8 anomalies is generally rectangular, with the longer side oriented in a N-S
direction (approximately 1 kilometer E-W by 2.5 kilometers N-S for the Avnel-7
anomaly, and approximately 800 meters E-W by 1.2 kilometers N-S for the Avnel-8
anomaly). The Avnel-8 anomaly displays two anomalous N-S gold segments joined at
their summit by a small band of lesser values. The zone of low gold values inside the
Avnel-8 anomaly is coincident with a N-S trending stream channel. In figure 27, it can be
seen that both anomalies are composed of two, parallel linear bands of small gold-
anomalous clusters (pink and blue-purple colours) following a direction varying from
NNW-SSE to NNE-SSW. These two bands are not as apparent in the arsenic map of
figure 28.
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As can be seen on figure 27, within the Avnel-7 and Avnel-8 anomalies, there are,
respectively, 98 and 34 gold values equal to, or above, the 80" percentile (starting with
the red colour), and they can be grouped as follows (the mean gold value for the
Fougadian Permit is 17.2ppb):

- Between 21 and 31ppb (80" percentile), 51 samples in the Avnel-7 anomaly and
17 samples in the Avnel-8 anomaly, for a total of 68 samples;

- Between 32 and 46ppb (90th percentile), 28 samples in the Avnel-7 anomaly and 6
samples in the Avnel-8 anomaly, for a total of 34 samples;

- Between 47 and 79ppb (95th percentile), 14 samples in the Avnel-7 anomaly and 5
samples in the Avnel-8 anomaly, for a total of 19 samples;

- Above, or equal to, 80ppb (98th percentile), 5 samples in the Avnel-7 anomaly and
6 samples in the Avnel-8 anomaly, for a total of 11 samples.

The distribution of the gold values equal to, or above, the 98" percentile is as follows:

- Between 80 and 99ppb, 4 samples in the Avnel-7 anomaly and 4 samples in the
Avnel-8 anomaly, for a total of 8 samples;

- Between 100 and 200ppb, 2 samples, one in the Avnel-7 anomaly and one in the
Avnel-8 anomaly.

- And one value of 450ppb, as a single-point anomaly, north of the Avnel-8
anomaly.

As can be seen in figure 28, within the Avnel-7 and Avnel-8 anomalies, there are,
respectively, 73 and 28 arsenic values (total of 101 samples) equal to, or above, the 80"
percentile (starting with the red colour), and they can be grouped as follows (the mean
arsenic value for the whole permit is 30.4ppm):

- Between 39 and 67ppm (80" percentile), 31 samples in the Avnel-7 anomaly and
14 samples in the Avnel-8 anomaly, for a total of 45 samples;

- Between 68 and 111ppm (90" percentile), 18 samples in the Avnel-7 anomaly and
4 samples in the Avnel-8 anomaly, for a total of 34 samples;

- Between 112 and 179ppm (95™ percentile), 11 samples in the Avnel-7 anomaly
and 6 samples in the Avnel-8 anomaly, for a total of 19 samples;

- Above, or equal to, 180ppm (98" percentile), 13 samples in the Avnel-7 anomaly
and 4 samples in the Avnel-8 anomaly, for a total of 11 samples.

The distribution of the arsenic values equal to, or above, the 98" percentile is as follows:
- Between 180 and 300ppm, 10 samples in the Avnel-7 anomaly and 3 samples in
the Avnel-8 anomaly, for a total of 13 samples;
- Between 300 and 500ppm, 2 samples in the Avnel-7 anomaly (315 and 628ppm)
and 1 sample in the Avnel-8 anomaly (302ppm), for a total of 3 samples.

The Avnel-7 and Avnel-8 anomalies seem to show two parallel gold mineralised bands: it
can be seen in figure 27 that the highest gold values (pink and blue-purple colours) are
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oriented in a N-S to NNW-SSE direction in the Avnel-7 anomaly and in a NNE-SSW
direction in the Avnel-8 anomaly. These bands are not as apparent in the arsenic map of
figure 28, but two weak and less distinct arsenic value trends, mimicking the gold
anomaly, can be observed in the Avnel-8 anomaly. In the Avnel-7 anomaly, the highest
arsenic values are generally found in the same area as the gold values.

Two small orpaillage sites are present in the Avnel-7 anomaly (fig. 6): site “B” (22 pits
inventoried) and site “C” (50 pits inventoried). Another orpaillage site, Assadiana (98 pits
inventoried), is located along the western boundary of the Fougadian Permit, west of the
northern part of the Avnel-7 anomaly (the major part of the Assadiana orpaillage site is
located outside the Fougadian Permit). No orpaillage sites are present within the Avnel-8
anomaly. However, the western segment of the Tagouan orpaillage site is located
approximately 300 meters NE of the Avnel-8 anomaly, and follows the E-W direction of
the intermittent stream channel present in this area.

On the regolith map (fig. 7), the area of the Avnel-7 and Avnel-8 anomalies is cut by one
of the two main stream channels that cross the Fougadian Permit in its entirety. This
stream channel exposes the following regolith units: “accumulations of alluvium”,
“valley slope covered with a clay soil” and “regolith partly eroded”.

In summary, the Avnel-7 and Avnel-8 anomalies probably belong to the same gold-
anomalous cluster, the distinct clusters now separated by the lower values associated with
transported sediments present in the intervening stream channel. They are characterised
by a relatively high number of gold and arsenic values and by the size of the area
concerned (kilometer scale). Two small orpaillage sites are present in the Avnel-7
anomaly.

3.6.4 Avnel-9 Anomaly

The Avnel-9 anomaly is located in the west-central part of the Fougadian Permit (fig. 11),
in the western N-S mineralised corridor. It is composed of small gold-anomalous clusters.
With the exception of a few sampling sites, the gold values are not very high compared to
arsenic values (figs. 29 and 30). The northern gold cluster, showing an irregular shape of
approximately 500 meters N-S by 500 meters E-W, is mimicked by a larger arsenic
cluster which returned relatively high arsenic values. In fact, the highest gold values are
located in the other small clusters and are often isolated. In general, in the Avnel-9
anomaly, the arsenic clusters are larger and cover a greater area. Two E-W trending
stream channels limit the Avnel-9 anomaly to the south and to the north. There are also
two other small E-W stream channels that cut through the middle of the anomaly.

In figure 29, within the Avnel-9 anomaly, there are 46 gold values equal to, or above, the

80" percentile (starting with the red colour), and they can be grouped as follows (the
mean gold value for the Fougadian Permit is17.2ppb):
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- Between 21 and 31ppb (80" percentile), 24 samples;

- Between 32 and 46ppb (90th percentile), 13 samples;

- Between 47 and 79ppb (95™ percentile), 4 samples;

- Above, or equal to, 80ppb (98" percentile), 5 samples.

The distribution of the gold values equal to, or above, the 9g™h percentile is as follows:

- Between 80 and 99ppb, 1 sample;
- Between 100 and 200ppb, 2 samples;
- And two values of 450 and 565ppb.

In figure 30, within the Avnel-9 anomaly, there are 85 arsenic values above the 80"
percentile (starting with the red colour), and they can be grouped as follows (the mean
arsenic value for the whole permit is 30.4ppm):

Between 39 and 67ppm (80th percentile), 31 samples;
Between 68 and 111ppm (90" percentile), 26 samples;
Between 112 and 179ppm (95" percentile), 15 samples;

- Above, or equal to, 180ppm (98" percentile), 13 samples.

The distribution of the arsenic values equal to, or above, the 98 percentile is as follows:

- Between 180 and 300ppm, 3 samples;
- Between 300 and 500ppm, 6 samples;
- And 4 other high values of 582, 665, 871 and 1,170ppm.

One large orpaillage site, Sodolafara, is present within the Avnel-9 anomaly, close to the
stream channel that limits the site to the north (fig. 6). The Sodolafara site extends for a
little more than one kilometer in an ENE-WSE direction, following the same direction as
the intermittent stream channel. A total of 1,224 pits have been GPS positioned at that
site. Also, the western segment of the large Tagouan orpaillage site is present in the
south-eastern part of the Avnel-9 anomaly. It extends for approximately 200 meters in an
E-W direction (see description of the Avnel-2 anomaly for more detail of the Tagouan
orpaillage site).

On the regolith map (fig. 7), the area of the Avnel-9 anomaly is mostly included in a unit
of “regolith completely preserved”, with the exception of a small zone along its northern
part, where the Sodolafara orpaillage site is located, which belongs to the unit of “regolith
partly eroded”.

In summary, the Avnel-9 anomaly is characterised by small, sparse gold-anomalous
clusters and by larger arsenic clusters with high arsenic values separated by intermittent
stream channels that could mask the real bedrock geochemical response (see Y and
elevation maps of figs. 13 and 14). One large orpaillage site (1,224 pits) is present along
the northern part of the anomaly and another one is also located close of the anomaly, to
the south-east.
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3.6.5 Avne-10 Anomaly

The Avnel-10 anomaly covers a large area in the north-western part of the Fougadian
Permit (fig. 11). It is located in the northern part of the western N-S mineralised corridor
(with the exception of the highest-value gold cluster that is located west of the N-S
mineralised corridor). The Avnel-10 anomaly is composed of various gold-anomalous
clusters scattered in an area of approximately 5 kilometers in a N-S direction by 2.5 to 3.5
kilometers in an E-W direction. It is located west of the significant anomaly of Avnel-1.
A main stream channel crosses the area with a few branch lines to the north and to the
south.

As can be seen in figure 31, within the Avnel-10 anomaly, there are 173 gold values
equal to, or above, the 80" percentile (starting with the red colour), and they can be
grouped as follows (the mean gold value for the Fougadian Permit is 17.2ppb):

- Between 21 and 31ppb (80th percentile), 101 samples;

- Between 32 and 46ppb (90™ percentile), 3 1samples;

- Between 47 and 79ppb (95th percentile), 28 samples;

- Above, or equal to, 80ppb (98" percentile), 13 samples.

The distribution of the gold values equal to, or above, the 98" percentile is as follows:

- Between 80 and 99ppb, 5 samples;
- Between 100 and 200ppb, 7 samples;
- And one value of 1,030ppb.

As can be seen in figure 32, within the Avnel-10 anomaly, there are 197 arsenic values
above the 80™ percentile (starting with the red colour), and they can be grouped as
follows (the mean arsenic value for the whole permit is 30.4ppm):

- Between 39 and 67ppm (80" percentile), 86 samples;

- Between 68 and 111ppm (90" percentile), 53 samples;

- Between 112 and 179ppm (95" percentile), 30 samples;

- Above, or equal to, 180ppm (98™ percentile), 28 samples.

The distribution of the arsenic values equal to, or above, the 98" percentile is as follows:

- Between 180 and 300ppm, 19 samples;
- Between 300 and 500ppm, 3 samples;
- And 6 more values of 504, 556, 650, 680, 696 and 713ppm.

Several of the highest and most significant gold and arsenic values (in figs. 31 and 32,
pink and blue-purple colours) are located in an anomalous cluster which has its center at
approximately 590200E and 1168500N. This anomaly extends in a N-S direction over
approximately one kilometer and its width varies from 300 to 500 meters. Inside this
anomalous gold cluster there is a preferred elongation of the higher gold values in a
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Within the Avnel-13 anomaly, the two main gold-anomalous clusters show a NNW-SSE
preferential orientation, but this pattern is not mimicked by the arsenic-anomalous
clusters.

On the regolith map (fig. 7), the Avnel-13 anomaly sits in mixed regolith units: “major
accumulations of alluvium”, “valley slopes covered with a clay soil” and “regolith partly
eroded”. It is probable that other areas of interest within this anomaly are masked by

alluvial transported material.

In summary, the Avnel-13 anomaly is characterised by small gold and arsenic anomalous
clusters with relatively weak values. The general area of the anomaly is limited to the
north and to the south by E-W trending stream channels. Another smaller stream channel
with a few tributaries is present within the anomaly itself. No orpaillage sites were
inventoried in the area.

3.7.3 Avne-14 Anomaly

The Avnel-14 anomaly is located in the south-east quadrant of the Fougadian Permit, east
of the Avnel-4 anomaly (fig. 11), in the southern part of the NNE-SSW mineralised
corridor. It is composed of various gold-anomalous clusters, oriented in a NE-SW
direction, and of a few arsenic-anomalous clusters. The larger gold clusters are located in
the southern part of the anomaly where they appear to be cut by stream channels that run
in a WNW-ESE direction. The largest arsenic cluster is located in the northern part of the
Avnel-14 anomaly. One large orpaillage site is present in the anomalous area: the
Bouridjana orpaillage site with 1,104 pits inventoried (fig. 6). The majority of the pits of
this site are located within a WNW-ESE stream channel, while a smaller segment has a
NNE-SSW trend, following the eastern edge of a gold-anomalous cluster.

As shown in figure 37, in the Avnel-14 anomaly, there are 104 gold values equal to, or
above, the 80™ percentile (starting with the red colour), and they can be grouped as
follows (the mean gold value for the Fougadian Permit is 17.2ppb):

- Between 21 and 31ppb (80™ percentile), 53 samples;
- Between 32 and 46ppb (90" percentile), 33 samples;
- Between 47 and 79ppb (95" percentile), 11 samples;
- Above, or equal to, 80ppb (98" percentile), 7 samples.

The distribution of the gold values equal to, or above, the 98" percentile is as follows:
- Between 80 and 99ppb, 3 samples;

- Between 100 and 200ppb, 3 samples;
- And one value of 374ppb.
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As shown in figure 38, in the Avnel-14 anomaly, there are 62 arsenic values above the
0™ percentile (starting with the red colour), and they can be grouped as follows (the
mean arsenic value for the whole permit is 30.4ppm):

- Between 39 and 67ppm (80" percentile), 34 samples;

- Between 68 and 111ppm (90" percentile), 18 samples;

- Between 112 and 179ppm (95" percentile), 9 samples;

- Above or equal to 180ppm (98th percentile), 1 sample with a value of 186ppm.

Much like the Avnel-13 anomaly, it can be seen from the regolith map (fig. 7) that the
Avnel-14 anomaly also lies within mixed regolith units: “major accumulations of

alluvium”, “valley slopes covered with a clay soil” and “regolith partly eroded”. The
presence of transported regolith units appears to increase to the east.

In summary, the Avnel-14 anomaly is characterised by small aligned gold-anomalous
clusters (of a little more than 500 meters in length by a few hundred meters wide) and by
one larger arsenic-anomalous cluster (oriented in a generally N-S direction; approxi-
mately one kilometer in length by about 500 meters wide). Only the northern gold
clusters are weakly mimicked by a large arsenic-anomalous cluster. Large stream
channels in the area are oriented in a NW-SE direction and appear to mask the continuity
of the gold-anomalous clusters. One orpaillage site is present within this anomaly, the
main part of it following a stream channel, while another part follows the eastern side of
an anomalous gold cluster.

3.8  Comparison of the Characteristics Studied

The Fougadian Permit has produced numerous significant gold-in-soil anomalies at
various levels of exploration priority. In order to facilitate a comparison amongst the
anomalies, a table has been prepared (table C) that lists the different characteristics
studied, such as:

- Comparison of the relative values for gold and arsenic percentiles;
- Highest gold and arsenic values obtained,

- Approximate size of the anomalous clusters;

- Gold-arsenic, gold-potassium and gold-copper correlations;

- Possible strike extension of the anomalous clusters;

- Presence of alluvial material that might limit the clusters;

- Presence of orpaillage sites;

- Number of pits inventoried;

- Regolith type.

From table C, the following observations can be made:

- The anomalies showing the highest gold values are (starting with the highest value):
Avnel-1, Avnel-10, Avnel-9, Avnel-8, Avnel-3, Avnel-11 and Avnel-2.
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- The anomalies showing the highest arsenic values are (starting with the highest
value): Avnel-9, Avnel-1, Avnel-2, Avnel-10, Avnel-7, Avnel-11 and Avnel-6.

- The anomalies showing the greater number of gold-anomalous values above the 80"
percentile are (starting with the greater value): Avnel-1, Avnel-10, Avnel-14,
Avnel-7, Avnel-5 and Avnel-3.

- The anomalies showing the greater number of arsenic-anomalous values above the
80" percentile are (starting with the greater value): Avnel-1, Avnel-10, Avnel-11,
Avnel-12, Avnel-9 and Avnel-7.

- The anomalies showing the greater area covered by the gold-anomalous clusters are
(starting with the larger area): Avnel-1, Avnel-3, Avnel-7, Avnel-10, Avnel-14,
Avnel-2, Avnel-12, Avnel-5, Avnel-6 and Avnel-4.

- The number of orpailleurs’ excavations (pits) present in the sector of the anomalies
(starting with the greater number): Avnel-4, Avnel-1, Avnel-11, Avnel-2, Avnel-9,
Avnel-14 and Avnel-10.

- The anomalies in which the major part is included in an in situ regolith type are:
Avnel-1, Avnel-2, Avnel-3, Avnel-4, Avnel-5, Avnel-6 and Avnel-9.

- The anomalies showing a strong gold-arsenic correlation are: Avnel-1, Avnel-5,
Avnel-8, and Avnel-11.

- The anomalies showing good gold-potassium and gold-copper correlations are:
Avnel-1, Avenl-5 and Avnel-6.
39 Conclusionsand Recommendations

Several main conclusions and recommendations have been generated from the processing
of the geochemical soil sampling data and from anomalous patterns obtained.

The most important conclusions are as follows:

- The soil geochemical survey carried out over the Fougadian Permit has delineated a
relatively large number (14) of significant gold-in-soil anomalies, many of them
having the potential to become future drill targets.

- These 14 gold anomalies are located along three major mineralised corridors: two of
these corridors are subparallel, strike approximately N-S and can be traced nearly
continuously through the length of the property; the third corridor strikes NNE-SSW
and passes through the southeastern and northeastern quadrants of the licence.
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- The Avnel-1 anomaly stands out from the other anomalies by; 1) the large number of
high gold, arsenic, potassium and copper values, 2) the size of the anomalous area,
and 3) the number of anomalous values defining the anomaly.

- Significant orpaillage sites, in terms of inventoried pits, are associated with most of
the important anomalies, some of the sites being located in stream channels, while
others are clearly sitting on in situ regolith units.

- The proximity of gold-arsenic anomalies along the contact zone of the granitoid
batholith to the west with the volcaniclastic-sedimentary domain to the east (i.e.,
western N-S mineralised corridor; anomalies Avnel-5, Avnel-6, Avnel-7, Avnel-8,
Avnel-9 and Avnel-10) suggests a possible contact metamorphic setting (thermal-
structural aureole) similar to that present at the Morila deposit.

- Gold-arsenic anomalies associated with the central N-S mineralised corridor, as well
as the anomalies present in the NNE-SSW mineralised corridor of the southeastern
and northeastern quadrants, lying outboard from the granitoid contact (i.e., Avnel-1,
Avnel-2, Avnel-3, Avnel-4 , Avnel-11, Avnel-12, Avnel-13 and Avnel-14), may be
associated with fault structures paralleling the granitoid contact and be related to
quartz vein systems such as found at the Kalana Deposit to the north.

Based on the very encouraging results of the Phase I geochemical soil sampling
programme within the Fougadian Permit, the following recommendations are made:

1. To construct a budgeted exploration programme that will test the higher priority
gold-arsenic anomalies that are described in this report. This programme to
include:

a. A rigourous field check of all targeted anomalies in order to better
understand and characterise their physical and regolith environments.

b. IP ground geophysical surveys over the most prospective anomalies in
order to better understand their structural patterns and possible sub-surface
lithological or alteration environments.

c. A follow-on RC drilling programme that will test the most interesting
gold-arsenic anomalies.

2. Two independent reports; 1) an interpretation of airborne geophysical data and 2)

a general regolith study will need to be integrated into the results of the
geochemical study.
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL
4.1 I ntroduction

The principal purpose of a Quality Assurance program is to ensure that large errors are
not introduced into the database. The Quality Assurance program is custom designed for
a project and the approach selected is determined by the level of confidence in the
laboratory, anticipated grades, distribution of the mineralization and other factors. It
concerns all those planned or systematic actions necessary to provide adequate
confidence in the data collection and estimation process. There are several mechanisms
that can be used to monitor data quality. Some of them include: 1) insertion of barren
samples or blanks; 2) insertion of international reference materials or standards; 3)
submission of field and laboratory duplicates; 4) pulp repeat determination at umpire
laboratories; etc. In fact, the Quality Assurance program generates the information
required to monitor and quantify the reliability of the analytical data. It will measure the
accuracy and precision of the results and identify human errors that are introduced by
laboratory staff.

The Quality Control program concerns the systems and mechanisms put in place to
provide the Quality Assurance. It includes a series of procedures to maintain a desired
level of quality. Control charts are prepared for each control sample, blank or duplicate.
They help to monitor the data and decide immediately whether the results are acceptable.
Each time the laboratory reports a value for these check samples (control sample,
duplicate or gold ‘blank’) it is plotted in a control chart. When unacceptable values are
found, the laboratory is contacted and additional analyses are requested.

For the Avnel project in the Fougadian Permit, a program of external Quality Assurance
(QA) and Quality Control (QC) has been applied to check for contamination, accuracy
and precision. Three types of check samples were introduced into the sample stream in
order to verify the preparation and analyses of the samples. These included gold ‘blanks’,
control samples and duplicates.

Gold ‘blanks' are used to verify the possibility of gold contamination during analysis.
The gold ‘blanks’ were prepared on site with a bulk sample collected in an area located in
the vicinity of Bamako (UTM coordinates in WGS84: X = 597109.8 and Y = 1413624.5).
This material usually returns gold values <Sppb. The bulk material was screened to -80
mesh on site in the preparation laboratory and each sample inserted into a plastic bag. For
the three sampling programmes, one gold ‘blank’ sample was introduced randomly into
the sample stream each 50 samples (i.e., 2%).

Control samples are used to verify the ability of the laboratory to accurately detect gold
values. The eight different control samples used were international reference material:
from Rocklabs, reference material OxL17 (job number 61297 and 61301), OxL25 (job
number 73111, 71968 and 71882), OxJ36 (job number 86016) and OxH29 (job number
73114); from Gannet Holdings PTY Ltd.,, ST28/8240, ST325, ST06/3317 and
ST28/9240. The Au grade for these reference materials is given in table D. For the three
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sampling programmes, one control sample was introduced randomly into the sample
stream each 50 samples (i.e., 2%).

TABLE D. Au grade for reference materials used during soil sampling of Phase I.

Company | Description RISI?tLer?acle Average Job Number Standard Deviation
Rocklabs Standard-1 OxL17 7615 ppb 61297, 61301 241 ppb
Rocklabs Standard-2 OxL25 5852 ppb 73111, 71968, 71882 105 ppb
Gannet Standard-3 ST28/8240 35600 ppb 8252-22-7-98 930 ppb
Gannet Standard-4 ST325 13650 ppb (non disponible) 420 ppb
Gannet Standard-5 ST06/3317 1100 ppb (non disponible) 50 ppb
Gannet Standard-6 ST28/9240 35600 ppb (non disponible) 940 ppb
Rocklabs Standard-7 OxJ36 2398 ppb Job number 86016 73 ppb
Rocklabs Standard-8 OxH29 1298 ppb Job number 73114 33 ppb

Duplicates are used to verify the degree of precision of the analyses. They can also be
used to verify the quality of the preparation of the samples in the preparation laboratory
(i.e., well homogenised sample material will generate comparable values) or to verify if
mixing of samples occurred during batch processing. For the three sampling programmes,
one duplicate was introduced into the sample stream each 50 samples (i.e., 2%).

4.2 Evaluation of Resultsfor Gold ‘Blank’ Data

The results for gold ‘blanks’ are presented in figure 39 and in table 1.1 of Appendix C,
Volume 3 (pages C-7 to C-10). Considering the total number of blanks (154 samples),
125 of them returned gold assay values equal to, or less than, Sppb, 14 a value of 6ppb,
four a value of 7ppb, three a value of 8ppb, one a value of 9ppb, one a value of 10ppb and
six a value above 10ppb, the highest value being 25ppb.

Blanks should return a value equal to, or less than, twice the detection limit 80% of the
time. It is good practice to say that if more than 10% of blanks submitted are in error,
then corrective action will need to be taken. Erroneous results need also to be assessed
with respect to the grade of the preceding sample. Consistent association of erroneous
blanks and preceding high-grade samples requires discussion with the laboratory. As a
follow-up work, if there is a significant rate of errors, it is suggested to resubmit five
primary samples either side of an erroneous blank before their acceptance into the
database.

The above study of blank results shows that 3.4% (six samples out of 154) returned a
value higher than 10ppb (two times the detection limit) and that 1.3% (two samples out of
154) returned a value higher than 15ppb (three times the detection limit). These results
mean that the data for the blanks can be considered as very acceptable.
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FIGURE 39. Plot of ‘blank’ gold assay valuesfor the Fougadian Per mit
soil sampling programmes.

4.3 Evaluation of Resultsfor Certified Reference Material Data

In order to verify the accuracy of the results returned from laboratory, several commercial
certified reference materials (standards) were routinely assayed within the sample stream.
Data results are presented in figures 2.1 to 2.9 and listed in tables 2.1 to 2.8 (pages C-11
to C-19, Appendix C, Volume 3. A simple graph showing ‘Sample vs Gold (ppb)’ is
constructed to evaluate the results obtained. Figure 40 summarises all certified reference
materials (standards) used during the Phase I soil sampling programmes.

Errors are defined as individual reference material assays that are greater, or less than, the
accepted or recommended value plus or minus three standard deviations.

The different control lines drawn on the graphs of figures 41 to 48 are: 1) one green line
at ‘recommended value’; 2) one red line at ‘recommended value plus or minus three
standard deviations’; and 3) one light yellow-green line at ‘recommended value plus or
minus two standard deviations’.
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FIGURE 40. Summary of all certified reference materials (standards)
inserted within the sample stream.

4.3.1 Evaluation of Resultsfor Standard-1 (Rocklabs OxL17)

The recommended value for Standard-1 (certified reference material OxL.17) is 7615ppb
and the given standard deviation from the certificate is 241ppb. The failure limits were
located at ‘recommended value plus or minus three standard deviations’. For all samples
of Standard-1, the mean value is 7455.5ppb and control lines are drawn at 6892ppb and
8338ppb. In the graph of figure 41, one data point (sample AVN-10054) is located above
the control line of ‘recommended value plus three standard deviations’, and five data
points (samples AVN-8982, AVN-9831, AVN-10810, AVN-11034 and AVN-13361) are
located under the control line of ‘recommended value minus three standard deviations’.
All the data points falling within ‘recommended value plus or minus three standard
deviations’ are considered as acceptable (i.e., between 6892ppb and 8338ppb).

The values of 36 samples were used to build the graph and the anomalous values
represent 16.7% of the total number of samples. The percentage of unacceptable samples
for Standard-1 (certified reference material OxL17) analyzed by ALS Chemex is high.
The possibility of a wrongly tagged standard exists for two samples (sample AVN-10054
has probably been tagged as Standard-1 but could be Standard-4, and sample AVN-8982
tagged as Standard-1 but could be Standard-7).
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FIGURE 41. Plot of Standard-1 (OxL 17) samplesfor the Fougadian
soil sampling programmes.

4.3.2 Evaluation of Resultsfor Standard-2 (Rocklabs OxL 25)

The recommended value for Standard-2 (certified reference material OxL25) is 5852ppb
and the given standard deviation from the certificate is 105ppb. The failure limits were
located at ‘recommended value plus or minus three standard deviations’. For all samples
of Standard-2, the mean value is 5764.0ppb and control lines are drawn at 5537ppb and
6167ppb. In the graph of figure 42, eight data point (samples AVN-7649, AVN-10715,
AVN-11772, AVN-12832, AVN-13261, AVNB-13680, AVN-14099 and AVN-14530)
are located above the control line of ‘recommended value plus three standard deviations’,
and five data points (samples AVN-9737, AVN-11140, AVN-11563, AVN-12188 and
AVN-12615) are located under the control line of* recommended value minus three
deviations’. All the data points falling within ‘recommended value plus or minus three
standard deviations’ are considered as acceptable (i.e., between 5537ppb and 6167ppb).

The values of 37 samples were used to build the graph and the anomalous values
represent 35.2% of the total number of samples. The percentage of unacceptable samples
for Standard-2 (certified reference material OxL25) analyzed by ALS Chemex is
surprisingly very high. Sample AVN-9737 could have been wrongly tagged as
Standard-2 and was probably Standard-7. All the other unacceptable values are difficult
to explain other than poor accuracy from the laboratory.
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FIGURE 42. Plot of Standard-2 (OxL 25) samplesfor the Fougadian
soil sampling programmes.

4.3.3 Evaluation of Resultsfor Standard-3 (Gannet ST28/8240)

The recommended value for Standard-3 (certified reference material ST28/8240) is
35600ppb and the given standard deviation from the certificate is 930ppb. The failure
limits were located at ‘recommended value plus or minus three standard deviations’. For
all samples of Standard-3, the mean value is 37180.0ppb and control lines are drawn at
32810ppb and 38390ppb. In the graph of figure 43, one data point (sample AVN-7705) is
located above the control line of ‘recommended value plus three standard deviations’, and
no of the data point is located under the control line of ‘recommended value minus three
standard deviations’. All the data points falling within ‘recommended value plus or minus
three standard deviations’ are considered as acceptable (i.e., between 32810ppb and
38390ppb).

The values of four samples were used to build the graph and the anomalous values
represent 25.0% of the total number of samples. The percentage of unacceptable samples
for Standard-3 (certified reference material ST28/8240) analyzed by ALS Chemex can be
considered as high. Again, the most probable explanation for the high percentage is poor
accuracy from the laboratory.
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FIGURE 43. Plot of Standard-3 (ST28/8240) samplesfor the Fougadian
soil sampling programmes.

4.3.4 Evaluation of Resultsfor Standard-4 (Gannet ST325)

The recommended value for Standard-4 (certified reference material ST325) is 13650ppb
and the given standard deviation from the certificate is 420ppb. The failure limits were
located at ‘recommended value plus or minus three standard deviations’. For all samples
of Standard-4, the mean value is 14266.0ppb and control lines are drawn at 12390ppb and
14910ppb. In the graph of figure 44, one data point (sample AVN-8068) is located above
the control line of ‘recommended value plus three standard deviations’, and none of the
data points are located under the control line of ‘recommended value minus three
standard deviations’. All the data points falling within ‘recommended value plus or minus
three standard deviations’ are considered as acceptable (i.e., between 12390ppb and
14910ppb).

The values of five samples were used to build the graph and the anomalous values
represent 20.0% of the total number of samples. The percentage of unacceptable samples
for Standard-4 (certified reference material ST325) analyzed by ALS Chemex is high.
The most probable explanation for this high percentage is poor accuracy from the
laboratory.
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FIGURE 44. Plot of Standard-4 (ST 325) samplesfor the Fougadian
soil sampling programmes.

4.3.5 Evaluation of Resultsfor Standard-5 (Gannet ST06/3317)

The recommended value for Standard-5 (certified reference material ST06/3317) is
1100ppb and the given standard deviation from the certificate is S0ppb. The failure limits
were located at ‘recommended value plus or minus three standard deviations’. For all
samples of Standard-5, the mean value is 1111.0ppb and control lines are drawn at
950ppb and 1250ppb. In the graph of figure 45, no data point is located above the control
line of ‘recommended value plus three standard deviations’ or under the control line of
‘recommended value minus three standard deviations’.

All the data points fall within ‘recommended value plus or minus three standard

deviations’ and are considered as very acceptable (i.e., between 950ppb and 1250ppb).
The values of five samples were used to build the graph.
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FIGURE 45. Plot of Standard-5 (ST06/3317) samplesfor the Fougadian
soil sampling programmes.

4.3.6 Evaluation of Resultsfor Standard-6 (Gannet ST28/9240)

The recommended value for Standard-6 (certified reference material ST28/9240) is
35600ppb and the given standard deviation from the certificate is 940ppb. The failure
limits were located at ‘recommended value plus or minus three standard deviations’. For
all samples of Standard-6, the mean value is 37180.0ppb and control lines are drawn at
32780ppb and 38420ppb. In the graph of figure 46, one data point (sample AVN-8187) is
located above the control line of ‘recommended value plus three standard deviations’, and
no data point is located under the control line of ‘recommended value minus three
standard deviations’. All the data points falling within ‘recommended value plus or minus
three standard deviations’ are considered as acceptable (i.e., between 32780ppb and
38420ppb).

The values of five samples were used to build the graph and the anomalous values
represent 20.0% of the total number of samples. The percentage of unacceptable samples
for Standard-6 (certified reference material ST28/9240) analyzed by ALS Chemex is
considered as high. Again, in the case of Standard-6, the most probable explanation for
the high percentage is poor accuracy from the laboratory.
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FIGURE 46. Plot of Standard-6 (ST28/9240) samplesfor the Fougadian
soil sampling programmes.

4.3.7 Evaluation of Resultsfor Standard-7 (Rocklabs OxJ36)

The recommended value for Standard-7 (certified reference material OxJ36) is 2398ppb
and the given standard deviation from the certificate is 73ppb. The failure limits were
located at ‘recommended value plus or minus three standard deviations’. For all samples
of Standard-7, the mean value is 2418.7ppb and control lines are drawn at 2179ppb and
2617ppb. In the graph of figure 47, three data points (samples AVN-10343, AVN-10753
and AVN-13947) are located above the control line of ‘recommended value plus three
standard deviations’, and two data points (samples AVN-10208 and AVN-11398) are
located under the control line of ‘recommended value minus three standard deviations’.
All the data points falling within ‘recommended value plus or minus three standard
deviations’ are considered as acceptable (i.e., between 2179ppb and 2617ppb).

The values of 32 samples were used to build the graph and the anomalous values
represent 15.6% of the total number of samples. The percentage of unacceptable samples
for Standard-7 (certified reference material ST325) analyzed by ALS Chemex is high.
The cause for unacceptable values is probably poor accuracy from the laboratory.
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FIGURE 47. Plot of Standard-7 (OxJ36) samplesfor the Fougadian
soil sampling programmes.

4.3.8 Evaluation of Resultsfor Standard-8 (Rocklabs OxH29)

The recommended value for Standard-8 (certified reference material OxH29) is 1298ppb
and the given standard deviation from the certificate is 33ppb. The failure limits were
located at ‘recommended value plus or minus three standard deviations’. For all samples
of Standard-8, the mean value is 1242.6ppb and control lines are drawn at 1199ppb and
1397ppb. In the graph of figure 48, no data point is located above the control line of
‘recommended value plus three standard deviations’, and seven data points (samples
AVN-8409, AVN-9034, AVN-9465, AVN-9244, AVN-9879, AVN-10654 and AVN-
12563) are located under the control line of ‘recommended value minus three standard
deviations’. All the data points falling within ‘recommended value plus or minus three
standard deviations’ are considered as acceptable (i.e., between 1199ppb and 1397ppb).

The values of 30 samples were used to build the graph and the anomalous values
represent 23.3% of the total number of samples. The percentage of unacceptable samples
for Standard-8 (certified reference material OxH29) analyzed by ALS Chemex is high.
The only probable explanation is poor accuracy from the laboratory.
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FIGURE 48. Plot of Standard-8 (OxH29) samplesfor the Fougadian
soil sampling programmes.

4.3.9 Conclusionsfrom the Analysis of Certified Reference Material Assays

It is a widespread practice to say that the individual circumstances of a reference material
error needs to be considered, and that if only one or two reference materials are in error
from a large plot, then there is probably no cause for follow-up actions. At the same time,
it is worth bearing in mind that the reason for the erroneous reference material values
should always be investigated and a cause determined.

From the study of the certified reference standard assays, the following observations and
recommendations can be made:

- For the Fougadian Permit area, seven certified reference materials returned values out
of range of acceptable values (all values of certified reference material ST06/3317
were acceptable).

- The database has been checked in order to verify the value before and after each
certified reference material reported. It is clear from that evaluation that no mix of
samples has been observed. In fact, each time a certified reference material was
introduced in the batch stream, the high value of the standard was reported at the right
place and this value was not preceded or followed by a high value (the highest value
of the database for soil samples was 173 1ppb and the mean 17.2ppb).
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- The most probable reason for the high percentages of unacceptable values is poor
accuracy from the laboratory (we have to exclude the two samples of Standard-1 that
were probably wrongly flagged).

- Even if the accuracy evaluated by the results of the standards is not very good,
precision could be considered as acceptable (accuracy is defined as the average
difference between the value of an analysis and its true value, and can only be
measured with respect to a true known value, while the precision refers to the spread
of values around a true value).

- The consequences of the poor accuracy measured on the geochemical results can be
considered as minimal. This fact is proven by the quality of the maps that have been
generated with the data: gold, arsenic and other significant anomalous clusters are
well delineated and are concordant with known results of the Or-Bagoé survey that
covered the area of the permit; low values for yttrium, lanthium and other elements
delineate known alluvial zones from the topographical maps; the mostly N-S
corridors defined by potassium and magnetic anomalies of the SYSMIN airborne
geophysical survey are mimicked by gold and arsenic results.

4.4  Evaluation of Resultsfor Duplicate Data

Theoretically, the analyses of original and duplicate samples give comparable results and,
therefore, the analytical precision is considered acceptable for the samples. Different
graphs have been constructed and different statistical parameters calculated with the
results of the analysed pairs as follows:

- X/Y scatterplot: The x/y scatterplot shows the linear correlation of the data. The 45°
line (equal value line) shows the ideal relationship between the two sets of paired data.
Deviations should be followed up. Control limits are located at x =y and x = +/-50% y
(failure limits). It is of note that the line of significance is usually set at ten times the
detection limit (50ppb) and that scatterplots of the present study have been produced with
all data (not filtered).

- Correlation coefficient (r in X/Y scatterplot) is a measure of the relation between two
or more variables. Correlation coefficients can range from -1.00 to +1.00. The value of
-1.00 represents a perfect negative correlation while a value of +1.00 represents a perfect
positive correlation. A value of 0.00 represents a lack of correlation. The correlation
coefficient may be artificially high if there are one or more high-grade outliers which are
significantly (two or three orders of magnitude) higher than the majority of the samples.
The correlation coefficients are listed in table E.

- Mean absolute paired difference plot (MAPD): Precision can be measured using the
absolute difference between elements of a duplicate pair divided by the mean of the pair
(adapted from Thomson and Howarth, 1978). Using this measure, hereafter referred to as
‘Mean absolute paired difference (MAPD)’, a duplicate pair having equivalent analyses
will measure 0% and a pair having vastly different analyses will measure a maximum of
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200% (the difference between two values can never be more than two times their mean).
For each project, one graph of all ‘Mean absolute paired difference vs Pair mean Au
(ppb)’ has been generated with control lines at 5%, 10%, 20%, 40%, 100% and 200% If
there are more than 30% of the data pairs exceeding a threshold value of 40%, then the
whole job must be considered suspect and may require reanalysis. Also a mean of all
‘MAPD’ has been calculated for each project (table E). It must be noted that values under
the detection limit (<5ppb) were replaced with the detection limit value (5ppb). Even if
the line of significance is usually set at ten times the detection limit (50ppb), graphs of
the present study have been produced with all data (not filtered).

Mean absolute paired difference (MAPD) = (Absolute difference per pair)
(Mean of pair)

- Bias is defined as the difference of a pair divided by two times the mean of the pair.
The formula ensures a maximum value of 100% and a minimum value of -100%. The
value of the ‘difference of the pair’ is obtained by subtracting the value of the duplicate
(b) from the one of the original (a). Also, a mean of all ‘bias’ has been calculated for each
project (table E). For a dataset, bias would be expected to be not worse than plus or minus
5%. Bias levels between plus or minus 5% and plus or minus 7.5% warrant investigation
and discussion with the laboratory. Bias levels worse than plus or minus 7.5% are
unacceptable. It must be noted that for this particular case, values under the detection
limit (<5ppb) were replaced with the detection limit value (5ppb). The bias means are
listed in table E.

Bias = (Difference per pair)
2 (Mean of pair)

- Quantile-Quantile plot (Q-Q plot): A quantile-quantile plot allows the comparison
between gold distribution of the original values and duplicate values. In the quantile-
quantile plot, the quantiles of one variable (originals) are plotted against the quantiles of
another variable (duplicates) in order to assess the similarity of the empirical distribution
of the two variables. It depicts matching quantiles of the two datasets. The Q-Q plot
highlights bias much more effectively than the scatter plot. It must be noted that values
under the detection limit (<Sppb) were replaced with the detection limit value (Sppb).

A total of 152 soil samples were duplicated and introduced into the sample stream for a
total of 304 analyses (if we consider both the originals and the duplicates). The results for
all elements analysed are presented in figures 3.1 to 3.108 (Appendix C, Volume 3, pages
C-21 to C-74) and in tables 3.1 to 3.36 (Appendix C, Volume 3, pages C-75 to C-167).
All analyses were performed by ALS Chemex (in Bamako for the gold analysis and in
Johannesburg for ICP-AES analyses).
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441 Evaluation of Resultsfor Gold

From figure 49, a simple x/v scatterplot, it can be seen that of the 152 pairs of soil
duplicates, most of the gold pairs that are located outside the control lines of +/-50% are
low-value data points (37 pairs of duplicates fall outside the range of +/-50%, 24 pairs
above the range of +50% and 13 pairs under the range of -50%). The calculated
correlation coefficient is 0.6019 (table E), which can be considered as strong.

From figure 50, a quantile-quantile plot, with the exception of one low-value data point,
the duplicate pair data points for gold are located inside the limits of +/-50%. The largest
part of the data points is also located in or close to the 45° line. It can be concluded that
the two variables follow the same distribution and are, therefore, acceptable. The
calculated bias of -0.56% (table E) is very low and also in an acceptable range (bias
levels between plus or minus 5% are considered as acceptable).

From figure 51, a graph of ‘Mean absolute paired difference vs Pair mean gold (ppb)’, it
can be seen that the data shows a good precision with 26.3% (acceptable range is <30%)
of the data points having a precision worse than 40% (or 73.7% of the data points having
a MADP <40%). The mean of all MAPD is 29.5% (table E), which can be considered as
good.

FIGURE 49. X/Y scatterplot of gold duplicatesfor the Fougadian
soil sampling programmes.
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FIGURE 50. Q-Q plot of gold duplicatesfor the Fougadian
soil sampling programmes.

FIGURE 51. Plot of “Mean absolute paired difference vs Pair mean gold (ppb)”
for gold duplicates of the Fougadian soil sampling programmes.
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4.4.2 Evaluation of Resultsfor Arsenic

From figure 52, a simple x/v scatterplot, it can be seen that of the 152 pairs of soil
duplicates, most of the arsenic pairs that are located outside the control lines of +/-50%
are low-value data points (37 pairs of duplicates fall outside the range of +/-50%, 23 pairs
above the range of +50% and 14 pairs under the range of -50%). The calculated
correlation coefficient is: 0.9965 (table E) which can be considered as very strong.

From figure 53, a quantile-quantile plot, all the duplicate pair data points for arsenic are
located inside the limits of +/-50%, and they are in, or close to, the 45° line. It can be
concluded that the two variables follow the same distribution and are, therefore,
acceptable. The calculated bias of 0.86% (table E) is very low and also in an acceptable
range (bias levels between plus or minus 5% are considered as acceptable).

From figure 54 a graph of ‘Mean absolute paired difference vs Pair mean arsenic (ppb)’,
it can be seen that the data shows a good precision with 25.0% (acceptable range is
<30%) of the data points having a precision worse than 40% (or 75.0% of the data points
having a MADP <40%). The mean of all MAPD is 27.8% (table E), which can be
considered as good.

FIGURE 52. X/Y scatterplot of arsenic duplicatesfor the Fougadian
soil sampling programmes.
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FIGURE 53. Q-Q plot of arsenic duplicatesfor the Fougadian
soil sampling programmes.

FIGURE 54. Plot of “Mean absolute paired difference vs Pair mean arsenic (ppm)”
for arsenic duplicates of the Fougadian soil sampling programmes.
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4.4.3 Evaluation of Resultsfor Copper

From figure 55, a simple x/v scatterplot, it can be seen that of the 152 pairs of soil
duplicates, all the copper pairs are located inside the control lines of +/-50%. The
calculated correlation coefficient is 0.9784 (table E) which can be considered as very
strong.

From figure 56, a quantile-quantile plot, all the copper duplicate pair data points for
copper are located inside the limits of +/-50%, and in or close to the 45° line. It can be
concluded that the two variables follow the same distribution and are, therefore,
acceptable. The calculated bias of -0.45% (table E) is very low and also in an acceptable
range (bias levels between plus or minus 5% are considered as acceptable).

From figure 57, a graph of ‘Mean absolute paired difference vs Pair mean copper (ppb)’,
it can be seen that the data shows a very good precision with 0.7% (acceptable range is
<30%) of the data points having a precision worse than 40% (or 99.3% of the data points
having a MADP <40%). The mean of all MAPD is 4.5% (table E), which can be
considered as very good.

FIGURE 55. X/Y scatterplot of copper duplicatesfor the Fougadian
soil sampling programmes.
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FIGURE 56. Q-Q plot of copper duplicatesfor the Fougadian
soil sampling programmes.

FIGURE 57. Plot of “Mean absolute paired difference vs Pair mean copper (ppm)”
for copper duplicates of the Fougadian soil sampling programmes.
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4.4.4 Evaluation of Resultsfor Potassium

From figure 58, a simple x/v scatterplot, it can be seen that of the 152 pairs of soil
duplicates, all the potassium pairs are located inside the control lines of +/-50%. The
calculated correlation coefficient is 0.9619 (table E) which can be considered as very
strong.

From figure 59, a quantile-quantile plot, all the duplicate pair data points for potassium
are located inside the limits of +/-50%, and in, or close to, the 45° line. It can be
concluded that the two variables follow the same distribution and are, therefore,
acceptable. The calculated bias of -0.18% (table E) is very low and also in an acceptable
range (bias levels between plus or minus 5% are considered as acceptable).

From figure 60, a graph of ‘Mean absolute paired difference vs Pair mean K (ppb)’, it can
be seen that the data shows the maximum precision with 0.0% (acceptable range is
<30%) of the data points having a precision worse than 40% (or 100.0% of the data
points having a MADP <40%). The mean of all MAPD is 3.7% (table E), which can be
considered as very good.

FIGURE 58. X/Y scatterplot of potassium duplicatesfor the Fougadian
soil sampling programmes.
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FIGURE 59. Q-Q plot of potassium duplicates for the Fougadian
soil sampling programmes.

FIGURE 60. Plot of “Mean absolute paired difference vs Pair mean potassium (%)”
for potassium duplicates of the Fougadian soil sampling programmes.
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445 Evaluation of Resultsfor Yttrium

From figure 61, a simple x/v scatterplot, it can be seen that of the 152 pairs of soil
duplicates, most of the yttrium pairs that are located outside the control lines of +/-50%
are low-value data points (two pairs of duplicates fall outside the range of +/-50%, above
the range of +50%). The calculated correlation coefficient is 0.9749 (table E) which can
be considered as very strong.

From figure 62, a quantile-quantile plot, all the duplicate pair data points for yttrium are
located inside the limits of +/-50%. The largest part of the data points is located in or
close to the 45° line. It can be concluded that the two variables follow the same
distribution and are, therefore, acceptable. The calculated bias of 0.18% (table E) is very
low and also in an acceptable range (bias levels between plus or minus 5% are considered
as acceptable).

From figure 63, a graph of ‘Mean absolute paired difference vs Pair mean yttrium (ppb)’,
it can be seen that the data shows a very good precision with 1.3% (acceptable range is
<30%) of the data points having a precision worse than 40% (or 98.7% of the data points
having a MADP <40%). The mean of all MAPD is 4.7% (table E), which can be
considered as very good.

FIGURE 61. X/Y scatterplot of yttrium duplicatesfor the Fougadian
soil sampling programmes.
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FIGURE 62. Q-Q plot of yttrium duplicatesfor the Fougadian
soil sampling programmes.

FIGURE 63. Plot of “Mean absolute paired difference vs Pair mean yttrium (ppm)”
for yttrium duplicates of the Fougadian soil sampling programmes.
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4.4.6 Evaluation of Resultsfor the Other Elements

From the graphs of the Appendix D and from table E, it can be seen that for most of the
other interesting elements analysed (elements for which optimum detection limits have
been achieved and for which the values were not too close to the detection limit: Al, Ba,
Ca, Co, Cr, Fe, La, Mn, Mo, Ni, P, Pb, Sc, Sr, Ti, V and Zn), all the calculated parameters
fall in an acceptable range, including correlation coefficients (which vary from very
strong to strong), biases and MADP (which gave very acceptable percentages).

4.4.7 Conclusionsfrom the Analysis of Duplicate Assays

As mentioned above, the duplicates check the precision of the analyses, and various
graphs and statistical tools are used to perform this study. From the different statistical
parameters calculated and graphs created, the following general observations can be
made:

- For gold, the study of the dataset shows a good and acceptable precision with 26.3%
(acceptable range is <30%) of the data pairs having precision worse than 40%. Also,
the calculated bias for this dataset is -0.56%, which is very acceptable. Correlation
coefficient of 0.6019 is good. On the quantile-quantile plot, with the exception of one
low-value data point, the duplicate pair data points are located inside the +/-50%
limits and in, or close to, the 45° line.

- For arsenic, the study of the dataset shows also a good and acceptable precision with
25.0% (acceptable range is <30%) of the data pairs having precision worse than 40%.
The calculated bias for this dataset is 0.86%, which is very acceptable. Correlation
coefficient of 0.9965 is very close of the highest value obtainable (1.0000) when the
correlation is perfect. On the quantile-quantile plot, all the duplicate pair data points
are located inside the +/-50% limits and in, or close to, the 45° line.

- For copper, the study of the dataset shows a mostly perfect precision with 0.7%
(acceptable range is <30%) of the data pairs having precision worse than 40%. The
calculated bias for this dataset is -0.45%, which is very acceptable. Correlation
coefficient of 0.9784 is very strong. On the quantile-quantile plot, all the duplicate
pair data points are located inside the +/-50% limits and in, or close to, the 45° line.

- For potassium, the study of the dataset shows a perfect precision with 0.0%
(acceptable range is <30%) of the data pairs having precision worse than 40%. The
calculated bias for this dataset is -0.18%, which is very acceptable. Correlation
coefficient of 0.9619 is very strong. On the quantile-quantile plot, all the duplicate
pair data points are located inside the +/-50% limits and in, or close to, the 45° line.

- For yttrium, the study of the dataset shows a mostly perfect precision with 1.3%

(acceptable range is <30%) of the data pairs having precision worse than 40%. The
calculated bias for this dataset is 0.18%, which is very acceptable. Correlation
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coefficient of 0.9749 is very strong. On the quantile-quantile plot, all the duplicate
pair data points are located inside the +/-50% limits and in, or close to, the 45° line.

- For the other elements (for which optimum detection limits have been achieved and
for which the values were not too close to the detection limit), all the calculated
parameters fall in a very acceptable range, including correlation coefficients (which
vary from very strong to strong), biases and MADP (which gave very acceptable
percentages).

45  Conclusionsof the QA-QC Study

From the different statistical parameters calculated, the present study concludes that, with
the exception of a relatively small number of samples, the values returned for blanks and
duplicates are very acceptable. Concerning the certified reference materials (standards),
the accuracy evaluated is not very good. But, the consequences should be considered as
minimal because the laboratory precision is very acceptable as shown by the study of the
duplicates (accuracy is defined as the average difference between the value of an analysis
and its true value, and can only be measured with respect to a true known value, while the
precision refers to the spread of values around a true value), and that the maps generated
with the data show results consequent with other known surveys such as the Or-Bagoé or
SYSMIN airborne geophysical surveys.
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