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1.0 SUMMARY
1.1
Introduction
Boudadiya Commerce & Services SARL (BOUDADIYA) mandated
GESMINE INC. to visit the property, to review available data, and to
recommend an appropriate programme for the uranium exploration at that
place.
The property under study is known as the Tenebdar Uranium Exploration
Project and is located some 130 km South-East of the little village of Bir
Moghrein, in the Tiris Zemmour district of northern Mauritania.
1.2
Property description and location
The Tenebdar property is located in Mauritania, West Africa. The
coordinates of the polygon were obtained from a permit delivered by the
Ministère du Pétrole, de l’énergie et des Mines of Mauritania, on September
2nd, 2014.
The Tenebdar permit of BOUDADIYA is situated some 130 km South-East of
the town of Bir Moghrein which in turn lies some 310 km north of Zouerate.
The permit, in a general way, is located between latitudes 25°00 and 24°00
and between longitudes 10°00 W and 11°00 W.
1.3

Accessibility, Climate, Local Resources, Infrastructure and
Physiography
The permit area is accessible from Bir Moghrein by trucks and 4 x 4 vehicles
using a number of trails in a flat lying arid and dry land.
The climate of northern Mauritania is very dry and gets very little rain. The
area is dry and almost barren except for a few places where shrubs and
small trees are growing.
The topography is generally flat, with an average elevation of 350 m above
sea level. The top soil is generally made up of sand, gravel and some rocks
(boulders). The absence of infrastructure was noticed during the site visit.
Water is very scarce and available only at a few points where a well is
present.
1.4
History / previous workings
Uranium prospecting goes back to 1959, when CEA (Commissariat à
l’Énergie Atomique de France) carried out reconnaissance airborne surveys.
Those surveys have been done on 1 km spaced flight lines.
At the beginning of the 70’s, a study was done to compare the geology of
Western Australia to those of the Reguibat in Mauritania. Similarities have
been reported.
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Between 1972 and 1973, TCMN (Total Compagnie des Matières Nucléaires)
along with Tokyo Uranium Development carried out exploration work using
an airborne scintillometer system on selected photogeological targets.
Several radiometric anomalies have been found and studied, including a few
in the Tenebdar district.
Several radioactive anomalies have been found on the Tenebdar property of
BOUDADIYA, reportedly by TCMN.
1.5
Geological Setting and Mineralization
The geological formations of Mauritania consist of five geological groups or
units: The Coastal Basin the Mauritanide Range, the Tindouf Basin, the
Taoudeni Basin, and the Reguibat Ridge (Dorsale Réguibat). The project is
located in the Reguibat Ridge.
The Reguibat Ridge is Pre-Cambrian (Archean and Proterozoic) and occurs
as a belt striking E-NE and is divided in a few geological domains. Most of
the uranium activities in northern Mauritania are located in this geological
group.
1.6
Deposit types
Several types of mineralization can be found in such a geological
environment:
•
•
•
•
•

Primary uranium mineralization: uraninite, uranothorite
uranothorianite;
Secondary uranium mostly in the form of coffinite;
Secondary uranium found in episyenite (sponge rock);
Secondary uranium found in calcrete/alterites;
Rare earth.

and

1.7
Items not applicable to this study
The following items are not applicable to this study: Exploration work, drilling,
sampling, metallurgical testing, resources or reserve estimates,
environmental studies, economic analysis. No infrastructure exists on the
property.
1.8
Interpretation and conclusions
Calcrete mineralizations are known in the northern part of Mauritania, in the
Reguibat formations. Several junior companies, including Forte and Aurora,
are relatively active in the area.
The radiation background of the area is above average displaying some
200±25 cps.
The calcrete-type of uranium deposit is probably the easiest to find in the
area under study. A geologist of the USGS concluded that the Reguibat
formation has a favourable potential to give rise to a number of calcrete
deposits.
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In Northern Mauritania, Aura Energy has evaluated a uranium calcrete
deposit 175 km east of the permit of BOUDADIYA.
1.9
Recommendations
In order to study the radiometric anomalies and determine the uranium
potential, it is suggested to use a combined helicopter-borne survey
incorporating a spectrometer, a magnetometer and if possible, a VLF
receiver. Such a survey will have to be carried out on a grid of 100 m spaced
flight lines and cover a good part of the permit area.
Another alternative is to use ground field work. In that case, the same
methods involving magnetic, spectrometer and VLF techniques will have to
be applied.
Phase 1 – Outlining Prospective Targets
Part A – Helicopter-borne Geophysical Surveys
The budget for this activity is estimated at $380,200.
OR
Part B – Field Programme: Ground Geophysical Surveying
The budget for this activity is estimated at $194,000.
Part C – Ground Follow-Up
The budget for this part of the exploration programme is estimated at
$140,000.
Phase 2 – Defining the Targets
This phase includes trenching, assaying, drilling, etc. This phase will
probably include trenching, assaying, drilling, etc., and will be defined at a
later date pending the results of phase 1.
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2.0 INTRODUCTION
Boudadiya Commerce & Services SARL (BOUDADIYA) is a junior mining
company in Mauritania. Its head office is located in Nouakchott, Mauritania,
TENS H36 N 0009 DAR NAEM, phone numbers: (00222) 46883036 /
45212451, email: boudadiyaservices@gmail.com. The president and CEO is
Mr. Jedou O. Cheikh O. Boudadiya.
Gesmine Inc., mineral resources management (GESMINE) is a consulting
Engineering firm, registered in Quebec and based in Montreal. The head
office of GESMINE is located at 5532, avenue Philippe, Saint-Hubert
(Quebec) J3Y 6H2, Canada. His founder and president is Mr. Mohamed
Bouna Aly, mining engineer.
The property which is the object of the present study is located some 130 km
South-East of the little village of Bir Moghrein, in the Tiris Zemmour district.
The present writers have undertaken an independent technical review of the
concession and have prepared this report in compliance with NI 43-101
standards. The authors consider the permit in the Bir Moghrein area as an
exploration project of merit.
2.1
Terms of references
This technical report has been prepared by GESMINE for the property called
Tenebdar, located in the Mauritanian Tiris Zemmour district. The authors are
Mohamed Bouna Aly, mining engineer and Pierre Labrèque, geological
engineer.
This report has been prepared according to the latest version of the National
Instrument NI-43-101. The certificates of qualification of the authors are at
Item 28.
The authors of this report examined the available information, as listed under
“references”, and present a summary of the information they deemed
material to this technical report.
Pierre LaBrèque, P.Eng., on behalf of Gesmine, visited the BOUDADIYA
property located in the northern part of Mauritania between October 25 and
29.
2.2
Use of this report
This report can be used by BOUDADIYA to find partners or investors, in
order to raise funds for potential works on the property.
2.3
Sources of information
Information contained in this report is based on critical review of available
documentation, information provided by BOUDADIYA, information collected
during site visit, and on relevant information obtained from reference papers
and on web sites. References used are listed in item 27.
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2.4
Site visit
Pierre LaBrèque, P.Eng., visited the property of BOUDADIYA between
October 25-30, 2014. The place was easily accessible by trail and a 4x4
vehicle would take anyone wherever it is needed as there is no wooded land.
No work was being done at the time of the visit. Also no work has been
planned for the near future. Furthermore, at that time no other company was
working in the area looking for uranium.
The visit consisted in examining the site of reported radioactive anomalies
which had already been spotted by old radiometric airborne surveys done
between 1959 and 1975.
The general area had a moderately high radioactive background of 200 ± 25
cps.
The anomalous readings on the selected targets would go as high as 950
cps, meaning around four times the background value. The high radioactive
readings were found associated to some mylonite (faults, shears), to some
albitisation and with a few light coloured syenites.
Field readings and observations are summarized in table 2.2. CPS readings
during site visit are shown in appendix 7.6.
Table 2.2: Field readings and observations
ID

X-UTM

Y-UTM

READINGS

M

M

CPS

OBSERVATIONS

1

343,501 2,7489,26

350

Granitic gneiss, strike 128°/subvertical dip (gneissosity)

2

343,458 2,748,618

300-400

Mylonite/granite breccia, faults-presence of slickensides

3

343,924 2,746,949

225-300

Rapakivi granite,

4

352,515 2,741,718

500

5

355,376 2,742,700

300-350

6

357,204 2,742,576

922

Monzonite, slightly gneissic

7

355,643 2,739,603

400

Dark syenite, orthoclase & plagioclase phenocrystals

8

359,405 2,738,792

300

9

351,185 2,741,542

150-400

Grey syenite
Schists (meta-sed) foliation 124° to 142°/vertical dip, contact with porphyritic monzonite
to the north

10 358,614 2,738,226

250-400

Porphyritic monzonite-coarse texture, whitish phenocrystals, probably sodic plagioclase

Japilite breccia displaying foliation , strike 112°/80° S dip
idem

In and around the project area, there are vast expanses of flat land covered
by sand, gravel and rock debris (picture 7.1).
The scintillometer had no spectrometric capability to distinguish between
uranium, thorium and potassium. So, if we take into consideration this last
factor, it can easily be said that the recorded radiation with the scintillometer
was due to several elements, not only uranium.
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The government office in Nouakchott was not visited during the stay in
Mauritania. Due to this fact, a sizeable number of documents (reports,
studies, etc…) and detailed maps (topographical, radiometric and geological)
could not have been consulted.
2.5
Units and abbreviations
The metric system or International System of Units is the primary system of
measure and length used in this report.
The currency unit used is the American (USA) Dollar (US$).
The radiation measurements are expressed in cps and have been taken with
a Cypher scintillometer of Far West Technology equipped with a Ludlum
2”x2” NaI crystal detector.
All the coordinates used in this report are in UTM/WGS 84 or are given as
geographical coordinates in Latitude/Longitude and are those used on the
official maps of the government of Mauritania.
The abbreviations used in this report are presented in table 2.1.
Table 2.1: list of abbreviations
BRGM
BSG
CEA
CGG
CIMM
CPS
JORC
Lb
Mlbs
Mt
PPM
PRISM
SARL
SNIM
TCMN
U
USGS
UTM
VLF
WGS 84
WNA

Bureau de recherche géologique et minière
British Geological Survey
Commissariat à l’Énergie Atomique de France
Compagnie Générale de Géophysique
Canadian Institute of Mining, Metallurgy, and Petroleum
Counts per second
Joint Ore Reserves Committee (Australia and New Zealand)
Pounds
Millions of pounds
Millions of tonnes
Parts-per million
Projet de Reforcement Institutuinnel du Secteur Minier (Mauritania)
Société à responsabilité limitée
Société Nationale Industrielle et Minière
Total Compagnie des Matières Nucléaires
Uranium
U.S. Geological Survey
Universal Transverse Mercator
Very Low Frequency
World Geodetic System, 1984
World Nuclear Association
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2.6
Qualifications of the Authors
Mr. Pierre LaBrèque has graduated from École Polytechnique, University of
Montréal, with the degree of B.A.Sc. in Geological Engineering in 1971 and
has practised his profession since that time.
He gained a valuable experience in all phases of exploration for several
substances in Canada and internationally. Mr LaBrèque has carried out a
number of assignments for uranium exploration in Canada, Mongolia,
Madagascar and Africa. Besides, he was awarded a Certificate on the
‘uranium cycle’ while doing a session of studies on uranium geology in
France from the Commissariat à l’Énergie Atomique de France (CEA).
Mr. Mohamed Bouna Aly has graduated from École Polytechnique,
University of Montréal, with the degree of B.A.Sc. in Mining Engineering in
1979 and has practised his profession since that time, mainly in West Africa,
in Central Asia, in South America, and across Canada.
His is the founder of GESMINE inc., a consulting engineering firm whose
mission is to promote the sustainable development by providing innovative
services of Mine Evaluation, Project Management, and Optimization of
Mining Operations, in order to improve the productivity and the efficiency.
Two (2) qualified persons contributed to the production of the report.
Mohamed Bouna Aly, mining engineer, is the project manager and is
responsible for sections 1, 2, 4, 5 and the overall review and presentation of
the report. Pierre Labrèque, geological engineer, is responsible for all the
remaining sections of the report.
2.7
Effective date
The effective date of this report is November 28, 2014
2.8
Limit of responsibility
The comments expressed in this report reflect the opinions of the authors,
and are based on all the available data. During the study, measurements
and readings were taken (coordinates, radioactivity, etc.). The conversion of
scales from one system to another can bring some bias with the reality. Also,
some measurements have been taken from maps at 1,000,000. All this can
be a source of error. GESMINE believes that these potential errors respect
the «reasonable» aspect, as stipulated in the NI-43-101 guidelines.
3.0 RELIANCE ON OTHER EXPERTS
Land tenure information has been obtained from BOUDADIYA and through
other sources, like references given by various websites including the official
websites of the government of Mauritania. The present writers have relied on
representations of BOUDADIYA’s management that the company has clear
and full ownership of the permit hereafter described.
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Some of the historical work and other geological data reported in this
technical report are derived from the geological data (reports, maps, etc.)
from the government of Mauritania and from other reports, maps and studies
from the adjacent projects prepared by geologists and field workers.
While the authors of this report have made every attempt to accurately
transcribe and convey the contents of these reports, maps and other
documents, the present authors cannot guarantee the accuracy, validity or
completeness of the original data contained in these maps and various
reports and studies.
The authors of this technical report are not responsible for any omissions in,
and they do not guarantee, and make no warranty as to the accuracy of,
information received from outside sources. The authors have made all
reasonable efforts to outline any land tenure or environmental issues relating
to the Permit of BOUDADIYA (Tenebdar Project) and they disclaim all
responsibility for missing or inaccurate Permit information.
4.0 PROPERTY DESCRIPTION AND LOCATION
4.1
Location
The Tenebdar property is located in Mauritania, West Africa, as shown on
the following map.

Map 4.1: Location of Mauritania, West Africa.
The Tenebdar permit of BOUDADIYA is situated some 130 km east and
south east of the town of Bir Moghrein which in turn lies some 310 km north
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of Zouerate. All these places are located within the northern half of
Mauritania. The project location is shown in appendix 4.1.
The permit, in a general way, is located between latitudes 25°00 and 24°00
and between longitudes 10°00 W and 11°00 W. The coordinates of the
polygon are shown in Table 4.1. The polygon location and configuration is
shown in appendix 4.2. The permit boundaries have never been surveyed by
a professional land surveyor. The geographical location and boundaries of
the permit have been determined by the Government of Mauritania
(appendix 4.4).
Table 4.1: Exploration Permit Coordinates

Points
1
2
3
4
5
6
7
8
9
10
11
12

X
UTM / WGS 84
320,000
330,000
330,000
340,000
340,000
345,000
345,000
360,000
360,000
353,000
353,000
320,000

Y
UTM / WGS 84
2,750,000
2,750,000
2,745,000
2,745,000
2,750,000
2,750,000
2,745,000
2,745,000
2,737,000
2,737,000
2,740,000
2,740,000

4.2
Description
The permit was awarded by the government of Mauritania September 2nd,
2014 for a period of three (3) years (see appendix 4.4). The permit may be
renewed upon expiry for another period of three years and this for two
consecutive renewals, for a total count of nine (9) years.
The total area of the permit is 296 km2.
The landholder must spend at least 5,000 ouguiyas for each km2 per year. (1
US$ = 286 ouguiyas)
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES,

INFRASTRUCTURE AND PHYSIOGRAPHY
5.1
Access
The property is accessible from Bir Moghrein by trucks and 4 x 4 vehicles
using a number of trails in a flat lying arid and dry land.
Bir Moghrein is a small village located in the extreme north west of
Mauritania (about 3,500 inhabitants). It is reached using a marked out trail
with kilometric posts over a distance of some 310 km from Zouerate. This
last town is a mining city in the middle north of Mauritania. At that place,
there is an international airport, various facilities: stores, hotels, restaurants,
etc.
Zouerate, the capital of Tiris Zemmour, (44,000 inhabitants) is a mining city
founded in 1963, around iron ore mines. The annual production is about 12
Mt of ore per year. Electricity and running water are provided by SNIM.
Asphalted roads run through the city. One can find modern hotels, like the
one shown in the following picture.

Picture 5.1: Hotel in Zouerate
The ore is transported to the deep sea harbour of Nouadhibou, some 650 km
through the desert by a railway.
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Zouerate is serviced by regular flights from Nouadhibou, Nouakchott and
Casablanca (Morocco).
5.2
Climate and vegetation
The climate of northern Mauritania is very dry and gets very little rain. The
quantity of rain is highly variable from year to year. For the last three years
the area received almost no rain.
The area is dry and almost barren except for a few places where shrubs and
small trees are growing. When there is enough rain, the soil surface
becomes covered by green grass.
The average temperature and rainfall in Bir Moghrein are shown in table 5.1.
Table 5-1, Average Temperature (C°) and Rainfall in Bir Moghrein for 2013

Month
January
February
March
April
May
June
July
August
September
October
November
December

Temperature-high
C°
22.0
23.5
25.0
28.4
31.0
34.4
44.8
46.5
37.0
37.0
34.5
30.0

Temperature-low
C°
7.4
9.2
10.0
12.8
17.4
18.5
29.4
31.5
27.0
26.2
25.0
19.4

Rainfall
mm
5
9.4
14
-

5.3
Physiography
The topography is generally flat. The top soil is generally made up of sand,
gravel and some rocks (boulders). The vegetation is scarce and scattered in
a few places. Very little life is present in such arid area, except for a few
camels (dromedaries) which are grazing the lean available vegetation: grass,
shrubs, etc. The area is dotted with rocky mounds (gelbs) which are spaced
by a few kilometres from each other.
The general elevation of the area under investigation is 340 ± 40 metres
above sea level. Picture 5.2 shows how the topography is flat. The general
topography of Mauritania is shown on a map (appendix 5.1).
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Picture 5.2: Reg configuration around the Tenebdar property.
5.4
Infrastructure and Local Resources
The area has a very small population which is concentrated around Bir
Moghrein.
Agriculture is more than limited and is restricted to the surroundings of Bir
Moghrein where the local peasants are raising a few goats and camels.
Almost everything is brought from outside the area to local stores.
Diesel fuel is available, and normal petrol/gasoline is not always available.
Water is very scarce and available only at a few points where a well is
present. Most of them are far from one another, often tens of kilometres, and
the water, most of the time is briny (salty). As far as it is known, no attempt
has been done to find water on the exploration permit, and as such, it is not
excluded that water can be found at that place.
In that part of Mauritania, there are no roads, only trails are available. With a
4 x 4 vehicle, all places are accessible.
The area around the Tenebdar project is uninhabited. Skilled labour can be
available at Zouerate, where local expertise and training centres can be
found.
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Power for any mining/industrial activities is not available on or near the
permit area and will have to be produced by generators. There is no railway
in that part of the country; the closest railway head is at Zouerate.
All components for a mining operation and all associated merchandises will
have to be transported by trucks to the site from Zouerate or from
Nouakchott, the capital of Mauritania, situated on the Atlantic coast.
At Bir Moghrein, there is an asphalted landing strip for planes. We have
been told that the last time a plane landed, it was in 2006 and the plane was
a C-130-Hercules. In fact, because it is not in use at this moment, it would
take very little to fix it up if air transportation is needed.
6.0 HISTORY / PREVIOUS WORKINGS
Uranium prospecting goes back to 1959 when CEA (Commissariat à
l’Énergie Atomique de France) carried out reconnaissance airborne surveys.
Those airborne surveys have been done on 1 km spaced flight lines. At the
beginning of the 60’s, Minatome, a French company, undertook uranium
exploration of the northern half of the Reguibat craton using airborne
geophysics (magnetics, radiometrics). The results of those surveys are
unknown at the moment.
At the beginning of the 70’s, a study was done to compare the geology of
Western Australia to those of the Reguibat in Mauritania. According to the
available information, the study pointed out the similarities of both geological
environments.
Between 1972 and 1973, TCMN (Total Compagnie des Matières Nucléaires)
along with Tokyo Uranium Development carried out exploration work using
an airborne scintillometer system on selected photogeological targets.
Several radiometric anomalies have been found and studied, including a few
in the Tenebdar district.
Between 1973 and 1974, further exploration was done on behalf of TCMN by
CGG (Compagnie Générale de Géophysique). An airborne spectrometer
was used and gave, according to past reports, excellent results. The flight
lines were 6 km apart and the aircraft was flying some 300 feet above
ground level. At this moment, the full score of the results is not known.
Between 1999 and 2004, The Mauritania government sought the
collaboration of other international institutions to re-organize the ‘mines and
geology’ sector and get appropriate advices and finance to implement all the
needed changes within the government structure. This was called PRISM I &
II projects. The main international institutions concerned were the World
Bank, BRGM (Bureau de Recherches Géologiques et Minières) and the
French Cooperation. In those years, a new institutional reform and a new
mining cadastre have been achieved. During the same period, the geological
infrastructure has been updated, and some geological studies along with
GESMINE INC.
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airborne geophysics have been carried out over parts of Mauritania,
including the northern part of the country where BOUDADIYA has a permit
for uranium exploration.
As part of the PRISM project, in 2003, BRGM (Bureau de Recherches
Géologiques et Minières) was mandated by the Government of Mauritania,
the World Bank and by the French Cooperation to produce a detailed study
on the metallogeny and the geology of the northern part of Mauritania. The
study encompassed the area of Tenebdar and, of course, the permit of
BOUDADIYA. The uranium (with some thorium) mineralization in that area,
according to the study, is associated to felsic volcanism and controlled by
major lineations corresponding to faults and shear zones. The uranium
mineralization, as per the given description, is linked to the presence of
granites and to some volcanics, and is chiefly hosted in pyrite-silica breccia,
pyrite-bearing mylonite and syenite breccia. Microscopic examination helped
to determine the presence of a muscovite-chalcedony greisen facies in the
area.
In 2004, a few airborne radiometric anomalies which were located on the
property of BOUDADIYA, reported by older surveys (probably done by
TCMN) have been visited as reported in the government files (Cliff Taylor)
but none of them has been the target of detailed studies.
In 2007, D. Cox of the USGS after having studied the uranium geology of
Mauritania concluded that sedimentary uranium deposits (calcrete) in that
part of Mauritania should carefully be looked for because of their importance
in forming economic concentration of uranium.
7.0 GEOLOGICAL SETTING AND MINERALIZATION
7.1
General geology – Mauritania
The geological formations of Mauritania consist of five geological groups or
units, as presented on a map in appendix 7.1.
The youngest is known as the Coastal Basin and lies along the Atlantic
coast. This group mainly consist of sedimentary rocks. The sedimentary
formations belong to the Meso-Cenozoic Senegalo-Mauritanian basin. The
sedimentary formations are ranging from the Lower Cretaceaous up to the
Quaternary, and are chiefly represented by clayish limestones, sandstones
along with some layers of silica and phosphates.
West of the Coastal Basin, lies the Mauritanide Range, of Hercynian
(Palaeozoic) age which forms a north-south trending belt between the
Taoudeni Basin and the Coastal Basin. Most of the petrographic units are
made up of intrusive and metamorphic rocks which are characterized by
thrust faults and folds caused by the Hercynian orogeny.
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The Tindouf Basin barely touches the northern part of Mauritania, is
characterized by a huge syncline which has been filled up with sediments.
The Proterozoic geological formations are chiefly made up of dolomites and
the Ordovician-Devonian formations sandstones mainly consist of shales
and limestones.
The Taoudeni Basin, which covers more than 50% of Mauritania, is the
largest intra-cratonic basin of Africa and accounts for the cover of 2/3 of the
West African shield. Its age ranges from Palaeozoic up to Mesozoic. It is
essentially made up of sedimentary rocks of various types mostly
represented by conglomerates, mudstones, sandstones, clays and
limestones. Those geological formations are said to be favourable to mining
exploration and to the search of hydrocarbides.
The Reguibat Ridge (Dorsale Réguibat), is Pre-Cambrian (Archean and
Proterozoic) and occurs as a belt striking E-NE and is divided in a few
geological domains. In a general way, the Reguibat group is made up of
Archean and Proterozoic formations including granites, volcanics, some
meta-sediments and more. The Tenebdar Project of BOUDADIYA is located
within the Reguibat Ridge.
Table 7.1 summarizes the general geology. Appendix 7.2 gives the general
geological map of Mauritania. The associated legend is at appendix 7.3.
Table 7-1, General Geology of Mauritania

Geological Formations

Geological Period

Coastal Basin/SenegaloMauritanian
Mauritanide Range
Tindouf Basin

Mesozoic to Cenozoic

Taoudeni Basin
Reguibat Craton

Hercynian (Palaeozoic)
Upper Proterozoic to Lower
Palaeozoic
Palaeozoic to Mesozoic
Pre-Cambrian
Archean & Palaeoproterozoic

7.2
Reguibat Ridge / Craton (Dorsale Réguibat)
The Reguibat Ridge occurs as a ridge 1,500 km long by 250-400 km wide
following a SW-NE axis, and most of it lies within the limits of northern
Mauritania.
The Reguibat belt is itself a huge ‘window’ within north-western Africa
displaying formations of the West African Pre-Cambrian shield.
The Reguibat belt has been subdivided in two geological domains.
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1- The Archean domain is found in the south-western and upper central part
of the Reguibat. It is chiefly made up of igneous and metamorphic geological
formations. The exploration permit of BOUDADIYA is located within this
domain.
2- The Palaeoproterozoic domain occupies the eastern and some of the
central part. This domain is characterized by the Birrimian orogeny and is
represented by iron bearing volcano-sedimentary formations and various
felsic volcanic belts and sub-alcaline to alkaline plutons.
7.3
Property / Permit Geology
The property of BOUDADIYA is located within the Gleibate Tenebdar district
situated south-east of Bir Moghrein. The geological formations found on the
property are mainly coarse grained granitoids showing in places a Rapakivi
texture. Very often, those granitic rocks, including syenite, display a
gneissose texture with a gneissosity striking 140° with a sub-vertical dip.
Most granitic rocks are considered to be monzogranites and are referred to
as having a porphyritic texture. On the property, the government map shows
the presence of felsic volcanics in the neighbourhood of a few radioactive
showings (appendixes 7.4 and 7.5).
The geological formations are highly metamorphosed and the local
metamorphism has reached the amphibolite up to the granulite facies. In
some places, the metamorphism may have reached the migmatite level.
Several faults are present. Mylonites and shear zones are present in several
places on the Tenebdar property. The faults, in a general way, have a N-W
strike, but a few of them have a N-S trend. The area is dominated by the
‘Tenebdar Lineation’ which is a major accident of the crust within the
Reguibat craton, has a 140° strike, a length of 80 km and a width of 6 km
(approx.).
Mylonitic zones are numerous in and around the property. The wall rocks of
those faults and shears are very often silicified, or desilicified, sometimes
calcitised or more or less haematised (Appendixes 7.4 and 7.5).
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Picture 7.1: Land around the permit area.
7.4
Mineralization
Very little work was done on the radiometric anomalies which have been
reported as the results of a few airborne surveys. According to Oksengorn
(1985), the observed mineralization was found associated to open fractures
along mylonitic zones within syenites (or syenitic breccias) and mainly
consisted in uraninite and coffinite.
More recently, in 2004, the government of Mauritania carried out the Project
PRISM, and several past workings have been reviewed including those
radiometric anomalies found a number of years ago. A few of them have
been visited on the field, but most of them not. In that year, C. Taylor visited
the site of a few radioactive anomalies located on the Tenebdar project of
BOUDADIYA and reported that they are found in an area of porphyritic Kspar granites cut by shear zones filled with fine grained U-bearing veins, but
there is no mention of the kind of minerals found in those veins.
8.0 DEPOSIT TYPES
Several types of mineralization can be found in such a geological
environment.
1-Primary uranium mineralization, uraninite, should be expected as it is
found in granites of various ages. Most of the area under study is made up of
granitic rocks of several types. Of course, in such rocks, uranium is often
accompanied by thorium whether as a separate mineral or included in such
minerals as uranothorite and uranothorianite.
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2- Secondary uranium can be found, mostly in the form of coffinite (and
pitchblende) in geological fractures such as faults and shear zones. Several
faults and shears have been reported on the permit of BOUDADIYA as
witnessed by the presence of mylonitized zones. Several deposits in the
world have been found in fractures in Canada, in the Beaverlodge district, in
France in the Vendée district and in several other places of the world.
3- Secondary uranium can also be found in episyenite (sponge rock) as
coffinite and sometimes pitchblende. This type of deposits was mined in
northern Saskatchewan in the Beaverlodge district at the site of the Gunnar
mine. Other mines have been operated from deposits in episyenites, namely
all the mines located in the Limousin district of France.
The main characteristic of that kind of orebody is its chimney like structure,
semi-circular in horizontal section with a variable dip. The mineralization is
found in vugs or voids in a granitic rock which has lost its quartz content
leaving open spaces in the rock texture which have been filled by uranium
minerals.
The Gunnar mine, in Canada, has been in operation for many years, from its
opening in 1955 to its closure in 1964. The main ‘chimney’ had a 140 m
diameter and extended down to a depth of 300 m with a 45° dip. That mine
produced 4 million tonnes of ore grading 0.19% U3O8.
4- Secondary uranium mineralization can be found in calcrete/alterites.
In the general area surrounding the permit, Forte Energy and Aura Energy,
both from Australia, have outlined deposits of uranium in calcrete. This type
of mineralization may also be present on the property.
5- Disseminated uranium mineralization can give rise to a low grade and
high tonnage/reserve deposit. This kind of uranium deposit is often referred
to as the Rossing type alluding to the Rossing mine in Namibia (South West
Africa) and operated by Rio Tinto.
The Rossing deposit consists in uraninite-rich alaskite. Alaskite is a granitoid
made up of potash feldspar, above 2/3 of all total feldspars, and more than
10% quartz with almost no dark minerals. At Rossing, the grades are
typically between 60 to 300 ppm uranium per tonne, and it produces some
7.7% of world uranium.
6- One more type of mineralization that should not be overlooked is the
presence of rare earths. Several rare earths occurrences including niobium
deposits have been found in the course of uranium exploration because of
their association with radioactive minerals.
9.0 EXPLORATION
No exploration work has ever been carried out on the property.
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10.0 DRILLING
No drilling work has ever been carried out on the property.
11.0 SAMPLE PREPARATION, ANALYSIS AND SECURITY
Not applicable
12.0 DATA VERIFICATION
Not applicable
13.0 MINERAL PROCESSING AND METALLURGICAL TESTING
Not applicable
14.0 MINERAL RESOURCE ESTIMATES
Not applicable
15.0 MINERAL RESOURCE ESTIMATES
Not applicable
16.0 MINING METHODS
Not applicable
17.0 RECOVERY METHODS
Not applicable
18.0 PROJECT INFRASTRUCTURE
Not applicable
19.0 MAKET STUDIES AND CONTRACTS
Not applicable
20.0 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR
COMMUNITY IMPACT
No environmental study has ever been carried out on the property.
21.0 CAPITAL AND OPERATING COSTS
Not applicable
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22.0 ECONOMIC ANALYSIS
Not applicable
23.0 ADJACENT PROPERTIES
In the general area of the exploration project under consideration, two other
junior exploration companies from Australia have done a sizeable amount of
field work.
1- Forte Energy owns a group of permits adjacent to the property of
BOUDADIYA. In fact, the property under study is almost completely
surrounded by permits held by Forte. This last company has on its permits
the north-west and south-east extensions of the geological formations with
radioactive anomalies located on the property of Boudadiya which were
found by the airborne surveys of TCMN in the 70’s. Forte Energy (Australia)
carried out extensive work and reported inferred resources of 42.2 million
tonnes @ 235 ppm U3O8 for 23.4 million pounds of U3O8 (100 ppm cut-off) –
JORC compliant, at their A238 uranium occurrence which lies some 50 km
NW of the property under study.
The same Australian company has done some exploration work on the Bir
En Nar uranium occurrence located some 85 km south of BOUDADIYA’s
permit. At that place, they have calculated some indicated and inferred
mineral resource of 1.33 Mt @ 704 ppm U3O8 for a total of 2.06 Mlbs U3O8
(100 ppm cut-off).
The World Nuclear Association (WNA) wrote on their website that the A238
occurrence main zone lies in granite and has a strike length of 1.75 km and
a depth 250 m from the surface.
Appendix 4.3 shows the location of BOUDADIYA’s property and the Forte
permits.
2- Aura Energy (Australia) owns several permits all located on the Reguibat
craton in northern Mauritania. A lot of work has been carried out on these
tenements. According to the website of Aura, some 49 million pounds U3O8
(JORC compliant) with an average grade of 334 ppm U3O8 (100 ppm cut-off)
have been calculated. The deposit lies in a carnotite-type calcrete within
unconsolidated coarse gravels and sands. This deposit is situated some 175
km east of BOUDADIYA’s Tenebdar exploration project.
The WNA pointed out on their website that Aura might undertake a feasibility
study in 2015 aiming to start a mining operation able to feed a $50 million
plant with a production of about 400 tU/year from 2017.
24.0 OTHER RELEVANT DATA AND INFORMATION
No other relevant data or information was encountered in the course of the
preparation of the report.
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25.0 INTERPRETATION AND CONCLUSIONS
The general area in which the permit of BOUDADIYA lies is underlain by
granitic formations of various types including monzonite, mylonite, breccias
and minor volcanics. Most of these formations have undergone an intense
metamorphism up to the granulite facies. The area is crossed by a number
of faults, as shown on the government maps, in a NW direction.
Calcrete mineralizations are known in the northern part of Mauritania, in the
Reguibat formations, but none, up to this time, has been specifically reported
within the limits of the Boudadiya permit.
The radiation background of the area is above average displaying some
200±25 cps. This reflects the fact that those granitic rocks have a high
content in uranium, thorium, potassium and other radioactive isotopes. This
explains why calcrete deposits found in that part of Mauritania have been
derived from the leaching of granitic rocks, which can be named ‘hot
granites’. Surficial formations such as sand, gravel and altered rocks got
impregnated by uranium-rich solutions which in turn deposited uranium
minerals in those formations.
Several types of deposits (as pointed out earlier) can be found in such a
geological environment.
Primary uranium mineralization, like the Rossing type, essentially consisting
in disseminated uraninite should carefully be looked after. Also, faults and
shear zones are very often hosts to a number of uranium deposits. Forte
Energy has uncovered a uranium deposit (U238) some 50 km west of the
property of BOUDADIYA associated to a fault zone including shears and
subsidiary fractures. So, it would be purely logical that all the fault/shear
zones included within the permit area be fully investigated.
Another possibility to find a uranium deposit would be to look for episyenite.
In fact such deposits have been mined successfully in France (Hercynian
episyenites) and in Canada (Gunnar deposit/Pre-Cambrian).
The last type of uranium deposit, and probably the easiest to find in the area
under study, is the uranium-bearing calcrete/alterites surficial formations.
The USGS which was asked to participate to the PRISM-II programme to
help Mauritania to decipher its economic geology, has published a paper
(Cox, 2007) in which it is concluded that the Reguibat formation has a
favourable potential to give rise to a number of calcrete deposits. The same
paper reports that uranium grades reaching 1,500 to 2,500 ppm in some
surficial formations (calcrete) should be considered as economic but there is
no mention of any specific place where those values have been found.
According to statistics published by the BGS (2005), there is no uranium
mine located within metamorphic rocks in operation in the world. At this
moment, there is no episyenite mined for its uranium content.
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So far, the only producing calcrete uranium mine in the world is the Langer
Heinrich mine in Namibia. Soon, another calcrete orebody, the Yeelirrie
project, will be in operation in Western Australia.
In Northern Mauritania, Aura Energy has evaluated a uranium calcrete
deposit (as pointed out earlier) 175 km east of the permit of BOUDADIYA.
According to the website of Aura, the breakeven point for the mining of
uranium at that place is as low as $37/lb U3O8.
26.0 RECOMMENDATIONS
In order to study the radiometric anomalies and determine the uranium
content, it is highly suggested to use a combined helicopter-borne survey
incorporating a spectrometer, a magnetometer and if possible, a Very Low
Frequency (VLF) receiver. Such a survey will have to be carried out on a grid
of 100 m spaced flight lines and cover a good part of the permit area.
A spectrometer will be essential to locate the anomalies caused by
radiations and will be able to distinguish between the radiations given by
uranium, thorium and potassium.
A magnetic survey will give a geological ‘picture’ of the local geological
formations based on the magnetic susceptibility of each rock type. Such a
survey will also help to decipher various geological structures associated to
various movements along fractures (faults, shears).
A VLF electromagnetic survey will be very useful to pinpoint the position of
faults and other fractures, geological contacts and conductive substances
like sulphides and graphite.
If for any reason, it is not possible to undertake a full helicopter-borne
survey, ground field work will have to be done.
If ground surveying is preferred, the same methods involving magnetic,
spectrometer and VLF techniques will have to be applied. A grid will have to
be laid out on the ground with a base line parallel to the main geological
formations, let that be NW-SE, with perpendicular lines 50 m apart and
readings taken each 10 m or less if deemed essential for the clarity of the
surveys.
After having carried out radiometric surveys and other geophysical surveys,
all the recorded anomalies should be pinpointed on the ground. For each
one, geological descriptions will have to be done, and if possible, trenches
should be undertaken in order to better see the geological formations and
take samples for assaying. A preliminary geological map should be produced
with all the available data along with detailed sketches of trenches if
applicable.
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All the favourable places for uranium will have to be studied in greater depth
using additional trenches, drilling and other techniques if deemed essential.
Phase 1 – Outlining Prospective Targets
Part A – Helicopter-borne Geophysical Surveys
1- High resolution magnetic survey
2- Spectrometer survey (radioactivity)
3- VLF – Electromagnetic survey
2000 line-km @ $115/km

$230,000

Equipment & Crew/ mob-demob

$8,000

Helicopter mobilization-demobilization

$35,000

Setup charges (instruments and others)

$10,000

Standby Charges

2 days @ $3,600/day

$7,200

Accommodation,
Support, geophysical crew 10 days @ $2,000

$20,000

Reports, maps & processing

$20,000

Contingency 15% (approx.)

$50,000

Total part A

$380,200

OR
Part B – Field Programme: Ground Geophysical Surveying
5 technician/geologists x 40 days x $300/day

$60,000

1 senior geologist 40 days @ $500/day

$20,000

Report, interpretation, maps, etc…
Camp, food, logistics, etc…

$15,000
$30,000

1 senior consultant: 25 days @ $800/day

$20,000

Instrument rental (geophysics)

$18,000

Travelling expenses
Contingency 15% (approx.)
GESMINE INC.
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$194,000

Part C – Ground Follow-Up
Geological descriptions, mapping, trenches, sampling, assaying, project
evaluation, and other expenses.
Total part C

$140,000

Phase 2 – Defining the Targets
This part of the exploration programme will be outlined at a later date
pending the results of phase 1. Most probably, it will include trenching,
assaying, drilling and other exploration work deemed essential. It is not
excluded that in phase 2 a hydrogeological study be initiated. This part of the
exploration programme is aimed at determining the uranium potential and
evaluate its importance for future exploration.
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-Forte Energy: website and all the references
www.forteenergy.com.au
-Aura Energy: website and all the references
www.auraenergy.com.au
-Uranium
Hot
Spots:
Mauritania,
Gabon
and
Zambia:
http://uraniuminvestingnews.com/17496/uranium-gabon-mauritania-zambiaafrica.html
- EISourceBook
http://www.eisourcebook.org/1307_Geology.html
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http://www.omrg.mr/spip.php?article169
- Projet de Renforcement Institutionnel du Secteur Minier (PRISM)
http://www.mauritania.mr/fr/pdf/depliant_geologie2.pdf
http://www.prism.mr/
- World Nuclear Association:
http://www.world-nuclear.org/info/Country-Profiles/Others/Uranium-in-Africa/
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28.0 CERTIFICATES OF QUALIFIED PERSONS
I, Mohamed Bouna Aly, do hereby certify that:

1. I reside at 5532, Avenue Philippe, Saint-Hubert, Québec J3Y 6H2.
2. I graduated with a degree in Mining Engineering from École Polytechnique,
University of Montreal in 1979 and I have practised my profession
continuously since that time. I am a Professional Engineer, and President
and Principal Consultant of GESMINE, Mineral Resources Management Inc.
(GESMINE).
3. I am a member of the Ordre des Ingénieurs du Quebec (OIQ-45110) and the
Canadian Institute of Mining, Metallurgy, and Petroleum (CIMM).
4. I have read the definition of « qualified person » set out in National
Instrument 43-101 and certify that by reason of my education, affiliation with
a professional association and my past relevant work experience, I fulfil the
requirements to be a “qualified person” for the purposes of NI 43-101.
5. I am responsible for the preparation of sections 1, 2, 4, 5, and the review of
all other sections, and all the illustrations relating to the Tenebdar Uranium
Exploration Project of BOUDADIYA Services and dated 28th November,
2014.
6. I have not visited the property.
7. I have not had prior involvement with the property that is the subject of the
Technical Report.
8. I am not aware of any material fact or material change with respect to the
subject matter of the Technical Report that is not reflected in the Technical
Report, the omission to disclose which makes the Technical Report
misleading.
9. I am independent of the issuer applying all the tests in section 1.5 of NI 43101.
10. Neither I, nor any affiliated entity of mine, is at present, under an agreement,
arrangement or understanding or expects to become, an insider, associate,
affiliated entity or employee of BOUDADIYA or any associated or affiliated
entities.
11. Neither I, nor any affiliated entity of mine own, directly or indirectly, nor
expect to receive, any interest in the properties/projects or securities of
BOUDADIYA or any associated or affiliated companies.
12. I have read the NI 43-101 and Form 43-101F1 and have prepared the
Technical Report in compliance with this NI 43-101 and Form 43-101F1; and
have prepared the Report in conformity with generally accepted Canadian
mining industry practice.
13. I consent to the filing of the Independent Technical Report with any stock
exchange and other regulatory authority and any publication by them for
regulatory purposes, including electronic publication in the public company
files on their websites accessible by the public, of the Technical Report.
Signed and sealed on the 28th of November, 2014,

Mohamed Bouna Aly, Eng.
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I, Pierre C. LaBrèque, do hereby certify that:
1. I reside at 245, des Chrysanthèmes, La Prairie, Québec, Canada J5R 4G4.
2. I graduated with a degree in Geological Engineering from École
Polytechnique, University of Montreal in 1971 and I have practised my
profession continuously since that time.
3. I am a member of Ordre des Ingénieurs du Québec.
4. I have read the definition of «qualified person» set out in National Instrument
43-101 and certify that by reason of my education, affiliation with a
professional association and my past relevant work experience, I fulfil the
requirements to be a “qualified person” for the purposes of NI 43-101. I have
been involved with a number of projects of different types for uranium
exploration in North America, in Africa and in Asia.
5. I am responsible for the preparation of all the sections of the Technical
Report excluding sections 1, 2, 4, 5, and the illustrations relating to the
Tenebdar Uranium Exploration Project of BOUDADIYA Services and dated
28th November, 2014.
6. I visited the property between October 25 and 29, 2014.
7. I have not had prior involvement with the property that is the subject of the
Technical Report.
8. I am not aware of any material fact or material change with respect to the
subject matter of the Technical Report that is not reflected in the Technical
Report, the omission to disclose which makes the Technical Report
misleading.
9. I am independent of the issuer applying all the tests in section 1.5 of NI 43101.
10. Neither I, nor any affiliated entity of mine, is at present, under an agreement,
arrangement or understanding or expects to become, an insider, associate,
affiliated entity or employee of BOUDADIYA or any associated or affiliated
entities.
11. Neither I, nor any affiliated entity of mine own, directly or indirectly, nor
expect to receive, any interest in the properties/projects or securities of
BOUDADIYA or any associated or affiliated companies.
12. I have read the NI 43-101 and Form 43-101F1 and have prepared the
Technical Report in compliance with this NI 43-101 and Form 43-101F1; and
have prepared the Report in conformity with generally accepted Canadian
mining industry practice.
13. I consent to the filing of the Independent Technical Report with any stock
exchange and other regulatory authority and any publication by them for
regulatory purposes, including electronic publication in the public company
files on their websites accessible by the public, of the Technical Report.
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Pierre LaBrèque, P.Eng.
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