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Morocco: a country with attractive geology
and a long mining tradition

11-1 attractive geology

11-2 long mining tradition

111 National Roadmap for the Development of the
Geological Infrastructures and Geothematic
for the period of 2015 - 2025
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Capital
Institutional System

Area

Arabo-Islamic MN® of inhabitants

World

Time Zone

Languages

Rabat

Democratic and social Constitutional
MWlonarchy

710 850 km?
32.5 million

GMT ({GMT+1 in summer)

Arabic and Amazigh (official)
French, Spanish, English
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INDUSTRY: Performant Ecosystem Strategy 2020

= 20 million tourists in 2020
* 200 000 new beds

e Tourism GDP: from US$6 billion in
2010 to US$17 billion in 2020

ENERGY: MOROCCAN SOLAR PLAN 2020
Launched in 2009 (Solar) and in 2010 (Wind)

* Renewable energy >40% of national
production by 2020

» Capacity: 2 000 MW of solar power + 2
000 MW of wind power

PHARMACEUTICAL PLAN 2020

Launched in 2012
- * Turnover in export: US$1.5 billion

> —_
':,._ >. - "ﬁ‘f ﬂ .

Y 3 Direct job creation: 12 500

Indirect job creation: 45 000

AGRICULTURE: GREEN MOROCCO PLAN 2020

~

LOGISTICS PLAN 2016

o improve the country’s logistica
competitiveness
» To reduce logistical costs from 20% to

15% of GDP
1« An integrated national network of 70

multi-flow logistical zones

Launched in 2010 ©

IT: NUMERICAL MOROCCO

Launched in 2009 - Generalized access to broadband

—— 1

=% * Encourage IT use by SMEs

» Development of government e-
services

CHEMICAL PLAN 2020

Launched in 2012

iele

* Turnover: US$18 hillion
* GDP contribution: US$ 5.5 billion

< Job creation: 43 000
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20071 2008
Family Code “Moudawana” Law on consumer
2006 protection
Instance for Equity and Law on Personal Data
Reconciliation (IER) 2005 Protection
2004 Party Law
Humdn Rights Consulting Electoral Code 1 Central Instance for
Council (CCDH) Prevention of Corruption
l 2002
|
200
Alternance Emergency
Plan for
1998 Schooling

-Fair Legislative Elections
-Local charter
-Press Code
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*51 Double Tax Avoidance Agreements

*62 Investment Protection Agreements
Investor *Member of OECD Investment Committee

Protection *Member of International Centre for Settlement of Investment Disputes
(ICSID)

*Member of MIGA (Multilateral Investment Guarantee Agency)

*The creation of the Business Environment National Committee (CNEA) to
facilitate procedures and access to information, and to carry out legal reforms

*The modernisation of business law

Legal Reforms *The strengthening of intellectual property protection

*A new law on arbitration and mediation

*New banking regulations

*Administrative simplification

*Morocco adhered to the OECD Declaration on Propriety, Integrity and
Transparency in the Conduct of International Business and Finance and to the
OECD Declaration on Green Growth

An Incentive Tax
System

International *Reduction of tax burden
Instruments *The creation of funds specifically for investment promotion

Doinfg‘ Morocco gained 8 positions in global ranking of “Doing Business 2014”
Business Morocco is "the most improved" country in business regulations in 2011

E= HIFC g
— 201 (+21 positions)
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OUTLINE

Morocco: An Emerging Country and an
Attractive for investors
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and a long mining tradition

11-1 attractive geology

11-2
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CARTE GEOLOGIQUE DU MAROC
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Dominated by Arc
4 Covered by Paleo:

» Cenozoic inthe W,

Migmatite of the Aghaylas suite Granite of the Aghaylas suite and an Neoproterozoic unit
intrusive Syenit at Awserd overlying the Ma'talla suite

Intrusive Syenite in the Aghylas Banded ironstones of the Ma'talla Group Basic Intrusives in the Ma'talla
suite at Awserd Group

neen in the South-East;
7oic in the North and;

est.
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Calcrete hosted carnotite mineralisation

Legend
Dunes
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I Orsovico-siuro-devonian cover
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* Locaities
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]
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CARTE GEOLOGIQUE DU MAROC

Rekkam Jurassic limesone

T A
Mesozoic and Cenozoic cover sequence

= Meseta epi-Variscan platfome , Mesozoic and
Cenozoic cover (phosphate mines);

. Atlas mountain ranges Paleozoic basement and Mesozoic -
Cenozoic carbonate sedimentary rocks.
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OUTLINE

Morocco: An Emerging Country and an
Attractive for investors

‘ 11-2 long mining tradition
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Law 39-89 on privatization,
renewed sirategy for
mining research

0L61

986: Zelrlou Mine
(baryte)

High-Atlas & Meseta

1987: Achmmach (Sn) 1999: Khwadra (zn ,Pb, Cu)
. e . 1999:Tamelalt (Au)
1927-1936: 1984-1992: Hajar Mine 2004: Bled Jemaa (Au, Pb, Zn)
Jerada (2Zn, Cu, Pb, Ag)
1918: Sidi Lahcen (Pb,Ag) (anthracite) . . :
0 In the Anti Atlas
1925: Wixane (Fe) 1996: lourirn Mine (Au)
1962: Creation SAMINE (Fluorine) 1994: Tafrent (Au)
1963: Bleida Mine (Cu) 1994: Angarf (Au)
1963: Tanfit Mine (Cu) 2000: Tizegouine (Au)
1968: Tazalaght Mine (Cu, Ag) 2000: Moumijoud (Au)
1970: Tansrift Mine (Cu) 2002: Had Imawn (Au)
1973: Ouanssimi Mine (Cu) 2006: Azougar n’Tilili (Zn ,Pb, Au,Ag)
1920: Jbel Klakh Mine (Cu) : —
1923: Assif El Mal Mine (Pb, Zn) 1942: Idikel Mine (Mn) In th South zone
1924: Goundafa Mine (Zn) 1951: Imiter Mine (Ag)
1925: Erdouz Mine (Pb, Zn) 19525 Fsoul S e LA ((42) 2006:Glibat Lafhouda ( Nb, Ta, REE, U, Fe)
1925: El Karit Mine (Sn) 1958: Zayda Mine (Pb) - Twihi
_ . g : 2007: Twihinate ( Nb, REE, Fe, Au)
1926: Sidi Bou Othman Mine (Zn, Pb) 1958: Tiouine Mine (Mn) 2007: Drag Al Farnan ( Nb, Ta, REE, U, Fe)
1928: Bou-Azzer Mine (Co) 1959: Assif Imider Mine (Cu, Ag) F orag r & EES
1918-1929: Imini Mine (Mn) 2008: Lamlaga ( Nb, REE, Fe, Mo, Au)
1930: Kettara Mine (pyrrhotine) 2009: Aghracha (U, REE)
2010: Matallah (U)
2010-2011: Lahjeira ( Nb, REE, U, Fe)
2013: Imlily (V)
2014: Essarih (REE)
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Main indicators - 2013

Mining Production 28,8 MT (26,4 MT phosphates)
Employments 40.175 :

Distribution of mining permits IAG SEeier- VISIen 202

(excluding phosphates)

1%
Turnover
S (DH Billons)
\ Research
49% invest
(DH millions) +00 gt
mp

ermis de recherche W Permis d'exploitation ~ m Concessions ONHYM  Sociétés = Particuliers Employments ] 5.000 30-000
S
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oroducts (raw phosphate, phosphoric acid and fertilizers);

Enhancing the position of Morocco in the African continent through
increased exports of fertilizers (400,000 tons in 2013 against 50 000
in 2006).

slurry Pipeline

Khouribga « Jorf Lagfar

" ‘
\
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Strengthening logistics and transport infrastructure by commissioning in
2014 Khouribga-Jorf Lasfar pipeline (235 km),

Extension of the port Jorf Lasfar and Safi new phosphates’ port; .

Consolidation and enhancement strategy including at the chemical complex
orf Lasfar and Safi Phosphate Hub;

Strengthening trade policy through the conclusion of a series of strategic
partnership agreements with global players in the first place.

ol T

Engrais Ports Logistiques

4 Mines Slurry pipe line Hub Jorf Lasfar Extension of porfs.
4 Laveries Khouribgua-J.Lasfar Hub Safi J. Lasfar and Sdfi
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e Make
attractive;
« Boost investments

the sector

3-Restructuring of artisanal mining

KINGDO * MOROCCO Ministry of Energy, Mines, Water and Environment 18/09/201623




OUTLINE

Morocco: An Emerging Country and an
Attractive for investors

111 National Roadmap for the Development of the
Geological Infrastructures and Geothematic
for the period of 2015 - 2025
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Royaume du Maroc

Ministére de 1’Energie,
des Mines, de 1’Eau
et de I’Environnement

91

A g lemad) A gmanl) il g dail A iha oY) 5y pdal) Ao LA p—aild

2025 il 2015 (= atiaal) 5 il d_gle g ga gsall g

Présentation de la feuille de route nationale pour le développement

de I'infrastructure géologique et géothématique pour la période 2015 - 2025

Al el ol aall A BN 3 55 sdar Lala Choaill; Aalill Aelull G o2kl 2015 le 12 L5 o5y

Le mardi 12 mai 2015 a partir de 9h30, au siége du Ministére de I’Energie, des Mines, de I'Eau et de 'Environnement

national roadmap designed on the basis of a comprehensive and accurate
agnosis, was broken down into operational action plans and clear and precise
objectives, taking into account the expectations and priority directions of different
structural projects through the open kingdom.
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[
»

Moroccan progress on geological

infrastructures

» Geological maps, geochemical
and geophysical

» Specific studies on geology

19th International Geological
Congress, Algiers

, Presentation of Moroccan

gical geological mapping at the scale

h of 1/500 000
orocco

/1 500 000

4
<

v

Launching of PNCG Slowing of the

geological
infrastructure
realization

Restructuring of the
Ministry

Launching the project Geoforma
* Support the PNCG

— Ensure rising rythm production
expected in the framwork of PNCG

— Strengthen the autonomisation of
geoscience maps production in
Morocco (reduce recourse to
subcontracting)

Restructuring of the Ministry
Dismantling of CRG

KINGDO *MOROCCO Ministry of Energy, Mines, Water and Environment
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geophysical and geochemical.

UV AU V'V U

Rhythm' of national - Slower rate of elaboration of the maps since 2004;
mapping constructiong”. Unplanned Geophysical maps.

). Quality heterogeneity;

* Nuances and codes nonuniform formations;
* Delivery delays.

Means allocated to ) » Reducing human and budgetary means.

mapping
* Reduced accessibility to maps;
:O”r‘gsisgirgﬁt”res ) - Absence of promotion of geoscience products to users.
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LEGEND

FAANCTAC - lhAasinAams

CADETAF zone limit
1/50000 and 1/100000

i

R, ZABO - _ . Ongoing project
Ad-dakhla = : 4] : . :/ i going proj
/ ’ ,& - - Coverage rate : 36%
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LEGEND
—— CADETAF's boundary
_EM_Sepc)

: . 4 o CADETAF zone limit-
42%

Coverage rate
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CADETAF's boundary
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Ongoing project

Coverage rate : 8%
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The contours of the geological formations of two adjacent
boards don’t comply
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* Ensure the development of geological infrastructure and national

geothematic.

Issue No. 3

* Promote the discovery of mineral and energy resources.

Issue No. 4

* Facilitate decision-making based on evidence concerning the
development of land and infrastructure security.

BN RLEE |o Process, manage and distribute information.

Issue No. 6 | * Protect and promote the national geological heritage.

MOROCCO Ministry of Energy, Mines, Water and Environment 18/09/201633



Capitalize the craft and the skills of human resources in the and ifs
applications.

Issue No. 1

e Action 1.1.1: Provide a work organization where, for each
task are identified and appropriate skills profiles;

e Action 1.1.2: Establish a working team approach where
coaching, exchange and transfer of knowledge and

Seaf an involvement and experience are assured.
‘responsob|l|so’r|on framework

of our Human Resources:

lever 1-1

e Action 1.2.1: Ensuring favorable working conditions by
setting up logistical and financial means meeting the needs
of defined issues;

e Action 1.2.2: Human resources benefit to training modules
with the aim to build and develop specialized profiles.

JCCO Ministry of EnerigyioMingsd\Water sabERERRMSREeological Infrastructures and Geothematic 18/09/201634



Issue No. 2 Ensure the development of geological infrastructure and national geothematic

» Action 2.1.1 Elaborate a procedure manual capitalizing on acquired experiences;

* Action 2.1.2 Establish a priority mapping program;

Lever 2-1 * Action 2.1.3 Progressively retake production of geological mapping by the means
starting with the completion of geological mapping pending initiated by former
geological regional centers;

* Action 2.1.4 Prioritize areas promising mineral potential and that the current status
the geological infrastructure and geothematic handicap their promotion;

i * Action 2.1.5 Promoting cooperation in the field of geological mapping with partners,

and synthesis maps: operators, academics and national and international academicians researchers;

 Action 2.1.6 Create a scientific committee of geology for Morocco for the
assessment of cartographic production.
* Action 2.2.1 Coordinate all geological research carried out on national territory;
* Action 2.2.2 Working with academic partners, national and international scientific
institutions to develop programs and interdisciplinary research in the fields of

geoscience;

* Action 2.2.3 Resume Editing and publication of Notes and Memoirs and unpublished
reports from the Directorate of Geology.

Strengthen and increase
the scope of coverage in
geological mapping,
geophysical, geochemical

KINGDOM\OF . JROCCO Ministry of Energy, Mines, Water and Environment 18/09/201635




Issue No. 3 Promote the discovery of mineral and energy resources

* Action 3.1.1 Increase knowledge of orogens and geodynamics;

* Action 3.1.2 Undertake studies on promising metallogenic prospects and
integrate them into the geological mapping and geochemical targeting
indices and anomallies detected;

* Action 3.1.3 Working with academic partners, national and international
scientific organizations to increase the knowledge of the mineral potential

Lever 3-1
of our country;

Increase knowledge and . . . . .
visibilihy ot potantial mineral Action 3.1.4 Elaborate periodically metallogenic provinces synthesis maps

s OUreEs. Wit 6 Visy o updated with the location and description of the new prospects and

ensuring growth of the mining indices; o ' . . o
ek s R aseviteay ° Action 3.1.5 Capitalize and develop, in collaboration with partners, mining

the national economys a database for better attractiveness of investors in the field of prospecting
and mineral exploration

e Action 3.2.1 Increase knowledge of geodynamics of our sedimentary
basins;

* Action 3.2.2 Working with academic partners, national and international
scientific organizations fto conduct studies mainly sedimentological,
stratigraphical and paleoenvironmental reconstruction to increase
awareness on the potential of our source rocks in basins, reservoir rocks and
potentially tricky structures;

* Action 3.2.3 Establish, in collaboration with partners, an oil database.

KINGDO 'ROCCO Ministry of Energy, Mines, Water and Environment 18/09/201636




Facilitate decision-making based on evidence concerning the development of land and
infrastructure security

Issue No. 4

* Action 4.1.1 Identify and describe in the explanatory notes of the
geological maps, the potential for construction materials and
industrial and ornamental rocks of mapped areas;

» Action 4.1.2 Elaborate the synthesis updated maps on the regional

) " potential in building materials and industrial and ornamental rocks;
ever 4-

Ensure that decisions on * Action 4.1.3 Capitalize and provide probative geoscience information
IEe A ehllte e R olei-teRela) | for decision-makers in development and for the small and medium
ehelelecglpcCaeCCRaRUEY | sized company in this sector;
::?(')%rr‘i?gro]goaésgﬁgsl « Action 4.1.4 Establish, with partners, national and even local regional
rstEtels, 7 oarieuler, scientific s’(udles related to geological hazards and instability of the soll
otential geological hazard and subsail;
T * Action 4.1.5 Provide the geological maps with a detailed background
of geological cuts near fault zones, shear zones, clay and bedrock
outcrops karsts and potential.
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Issue No. 5 Process, manage and distribute information

*Action 5.1.1 Develop tools and appropriate software for digitizing,
scanning, data entry, processing and cross-checking of data;

* Action 5.1.2 Building a databases of the Directorate of Geology and

Lever 5-1 ensure its regular updating.
Ensure efficient
collection and data
processing:

* Action 5.2.1 Develop a Geographic Information System (GIS)
interoperable and to which access will be through the website of our

b/

Levar 5-2 ministry (www.mem.gov.ma);

‘ SEVIEREResM * Action 5.2.2 Providing this GIS with secure IT infrastructure, broadband and

SReleeErReebiel  adaptable to new technologies.
and knowledge of

the DG:

* Action 5.3.1 Define the modalities for promoting access to map libraries,\
documentation, data archives, reports;

*Action 5.3.2 Setting up a library for major facies, and formalize its
Ensure the infegrity management and operation;

eleReee gl *Action 5.3.3 Work fowards the establishment of a library of thin sections

eAteelifgiieigteiiielsl  and polished sections describing the main microfacies of our heritage. /
resources:

MOROCCO Ministry of Energy, Mines, Water and Environment 18/09/201638



Issue No. 6 and promote the national geological heritage

 Action 6.1.1 Activate the finalization of the draft text regulating the
protection of national geological heritage;

* Action 6.1.2 Promote and value, in collaboration with the parties

. concerned, the national geological heritage by creating Geopark
Implementation of measures to . . .
e Rl el e e areq, encouraging the development of geotourism and geological
one of the regional economic [IESIVIey

development vectors: * Action 6.1.3 Maintain and enrich collections mineralogical,

petrographic, paleontological and micropaleontological of the
Ministry of Energy, Mines, Water and Environment.

Lever 6-1
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CADETAF zone limit
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LEGENDE

—— CADETAf zone limit

I Coverage geological maps 1/50 000: 8 maps
B Coverage geological maps 1/100 000: 4 maps

Coverage rate: 24%
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7 LEGENDE
 __ CADETAF zone limit
[ Ongoing project: 11 maps
B Maps 1:50 000 programmed by appropriate means: 7 maps
B Maps 1/50 000 programmed by subcontracting: 13 maps

Toatl maps: 31 maps
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LEGENDE

Limite Zone CADETAF
I Couverture en cartes géologiques 1/50 000 : 39 cartes

I Couverture en cartes géologiques 1/100 000 : 4 cartes
Couverture en cartes géologiques 1/200 000 : 7 cartes
Taux de couverture : 56% *

le 1/200 000

Coverqge rate: 56%
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=2~ LEGENDE
Limite Zone CADETAF
% Geophysical coverage at 1:50 000: 33 maps

Coverage rate: 42%

dow
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LEGENDE
Limite Zone CADETAF

|:| Couverture géophysique
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LEGENDE
—— Limite Zone CADETAF

Taux de couverture: 0%

Coverage rate: 0%
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S ' LEGENDE
< Z_ Limite Zone CADETAF

. Projets en cours: 3 cartes au 1/100 000
(Coopération avec la République Populaire de Chine)

Il Cartes programmées a I'échelle 1/100 000 par la sous-traitance:10 cartes

Total :13 cartes|

wdow edew o
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LEGENDE
—— Limite Zone CADETAF
I Couverture en cartes géochimiques 1/100 000: 13 cartes

Taux de couverture: 41%

Coverage rate: 41%

KINGDO

18/09/201650



Coverage rate

1/50 000 8 11 7 13 24% 56% Subcontracting 19.5
Eastern High Atlas Own means 4.2
Szl 49.5% 77.3% \Vectorisation 0.3
1/100 000 4 4
Tafilalt Maider
24.0
10% 70%
Geophysical 1/50 000 33 64 33% 97% 49.7
P (92213Km-L) ’ ? :
0% 41%
3 Eastern Haut Atlas
Geochemical 0 10 0% 60% 25.0
Cooperation
Tafilalt Maider
0% 100%
otal 98.7
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onstitution of managerial staff and technician team worked on
part having been formed under the Geoforma project.

IS project and tha € mos

Own means

2015

Own means and

5t Action Structure update of database of the Directorate of Geology. . 2015
cooperation
6t Action Vectorization project of geological maps at 1/100 000 to 1/50 000 realized before the
launch of PNCG
The expected goals through this vectorization are: 2015
v" The implementation of digital documents with the possibility of integrating 2016
them into the database of the Department of Energy and Mines;
v The standardization of data of these maps with those realized under the PNCG; | Subcontracting 2017
v' Solving problems shifting the boundaries of formations and geological
structures between different maps.
Following this work, the cartographic product will be made a uniform product, in line with
international standards of geological mapping and providing the ability to "surf" on all the 2018
mapped areas.
‘ 7th Action Establishment of thematic maps 1/250 000t of synthesis. Own means 2015-2020
\ All the geological maps will be available as a GIS Geoportal and dedicated to National 2020
‘ Geological Service will be operational.
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Distribution of number of maps programmed per year for
the period 2015-2025

35

30

25
2 8
1
4 7
1 9
10 .
3

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

o

(]

o

(9]

B Geological maps by own means Geological maps by subcontracting

B Geophysical maps B  Geochemical maps

B GIS and vectorization of maps
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Human Resources: Managers and Technicians

2015 2016 2017 2018 2019 2020

1 Geological maps
I Geochemical maps

I GIS, vectorization and synthesis maps

2021 2022 2023 2024 2025

1 Geophysical maps
B Geological heritage

I Recruitment

\
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Status of the geloglcal infrastructure at 2025
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Status of the airborne geophysical infrastructure at 2025
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Status of the geochemical infrastructure at 2025
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