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The Pan-African support from European Geological Surveys through EuroGeoSurveys
(EGS) to African Geological Surveys through Organisation of African Geological Surveys
(OAGS) abbreviated as PanAfGeo-2, is a project aimed at training the geoscientific staff of
the Geological Surveys of Africa through the development of an innovative programme. This
specific training programme, led by geoscience experts from Africa and Europe, includes the
acquisition of new knowledge to improve the technical level of the trained staff in OAGS
member organisation.

This handbook on “Artisanal and Small-Scale Mining (ASM) in Arabic-Speaking Countries in
Africa” is based on input provided by the 10 Arabic-speaking countries as well as input from
experts participating in the PanAfGeo-2 training sessions.

The PanAfGeo-2 project is co-funded by the European Union (EU) via its Directorate-
General for International Partnerships (DG-INTPA) though the Grant Contract n°
DCI/PANAF/2021/423-739.

This publication may be reproduced in whole or in part and in any form, for educational or
non-profit purposes, without special permission from the copyright holder, if
acknowledgement of the source is made. It is recommended that the publication be cited as
follows:

Tychsen, ]. (Ed.), 2024. Artisanal and Small-Scale Mining Handbook for Arabic-Speaking
Countries in Africa. Geological Survey of Denmark and Greenland, Copenhagen, Denmark,
225 p. ISBN 978-87-7971-605-7 (GEUS - Print version). ISBN 978-87-7871-604-0 (GEUS -
Digital version).

All trainees have signed a” right to image” agreement thus allowing the PanAfGeo-2 Project
to use photographs and videos taken during the training session on the PanAfGeo-2 website.

GEUS would appreciate receiving a copy of any publication that uses this publication as a
source. No use of this Handbook may be made for resale or for any other commercial purpose
whatsoever without prior permission in writing from GEUS.

Disclaimer:

The contents of this publication are the sole responsibility of GEUS and can in no way be
taken to reflect the views of the EU. Nevertheless, each of the authors is individually
responsible for the scientific content of his/her chapter.
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Editor: Dr. John Tychsen, ASSM Consult ApS (jtassm@gmail.com).

Text Editors: Goodlife International, Morocco & Dr John
Tychsen.

Translation English/Arabic: Goodlife International, Morocco.

Translation French/Arabic: Goodlife International, Morocco.

Layout and DTP: Graphic Studio, GEUS & Goodlife
International, Morocco.

Photos between chapters: Dr John Tychsen, ASSM Consult ApS.

Print: GEUS Print Shop, Denmark.

ISBN : 978-87-7971-605-7 (GEUS - Print version)

ISBN : 978-87-7871-604-0 (GEUS - Digital version)

© Geological Survey of Denmark and Greenland (GEUS), Danish
Ministry of Energy, Utilities and Climate

10 Oester Voldgade

DK-1350 Copenhagen

Denmark

Mail : geus@geus.dk

Web : www.geus.dk

Phone: +45 38 14 20 00
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Depuis 2016, le support panafricain au partenariat EuroGeoSurveys-Organisation des Services
géologiques d’Afrique, en abrégé PanAfGeo, est un projet visant a former les cadres
géoscientifiques des Services géologiques d’Afrique a travers le développement d’un
programme innovant. Ce programme spécifique de formation, conduit par des experts
géoscientifiques venus d’Afrique et d’Europe, inclut I"acquisition de nouvelles connaissances
afin d’améliorer le niveau technique du personnel formé.

Cette publication « Guide pratique de la mine artisanale dans les pays arabophones d’Afrique »
est basée sur les contributions des 10 pays arabophones africains ainsi que des experts ayant
patticipé aux stages PanAfGeo-2.

PanAfGeo-2 est cofinancé par 'Union européenne (UE) via sa Direction-Générale des
Partenariats  internationaux  (DG-INTPA) et le Contrat de subvention n°
DCI/PANAF/2021/423-739.

Cette publication peut étre reproduite en partie ou dans son intégralité, a des fins éducatives
et non-commerciales, sans permission spéciale de la part du propriétaire des droits, et si
mention est faite du document. En bibliographie, cet ouvrage sera cité de la fagon suivante :

Tychsen, J. (Ed.), 2024. Guide pratique de la mine artisanale dans les pays arabophones
d’Afrique. Service géologique du Danemark et du Groenland, Copenhague, Danemark, 225p.
ISBN 978-87-87-7971-605-7 (GEUS — Version imprimée). ISBN 978-87-7871-604-0 (GEUS
— Version numérique)

Tous les participants aux sessions de formation ont signé une cession du « droit a 'image »
permettant a PanAfGeo d’utiliser les photographies et les vidéos enregistrées pendant les
stages pour ce guide et sur le site internet PanAfGeo.

Le GEUS souhaiterait pouvoir recevoir une copie de toute publication utilisant le présent
ouvrage comme source. L'utilisation de cette publication a des fins de revente ou d’autres
actions commerciales est prohibée sans I'accord écrit préalable du GEUS.

Avertissement: le contenu de ce guide est sous la seule responsabilité du GEUS et ne peut en
aucun cas étre considéré comme le reflet des positions de P'UE. Néanmoins, chaque auteur est
responsable du contenu scientifique de son chapitre.
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Alluviums. wadi fills. terraces, delta and swamp deposits

GEZIRA FORMATION.
. silts, sands
UMM RAWABA FORMATION.
Unconsolidated sands with some gravels, clays and shales

HUDICHERT FORMATION.
Cherty boulders deriving from lacustrine deposits

RED SEA LITTORAL GROUP.

“clastic sediments, evaporites and fossiliferous limestones"*

Basic volcanics, mainly basalts (a - outerop, b - non outcrop)

Acidic and intermediate volcanics. mainly rhyolites and trachytes
(a - outcrop, b - non outcrop)

| NUBIAN SANDSTONES FORMATION.

Continental clastic sediments including : sandstones, siltstones,
mudstones and conglomerates (a - outcrop, b - non outcrop,
GILFKABIR FORMATION,

Sandstones with siltstones and pebbles

Sandstone, cong
siltstones and mudstones (East of J. Uweinat)

Succession of limestones, sandstanes and marls overlaying ferruginous
continental sandstones (South of Libya, Chad and Sudan common
border) (a - outcrop, b - non outcrop)

KARKUR MURR and LAKE FORMATIONS.

Crosshedded sandstones, siltstones and shales

Mainly plant bearing sandstanes and siltstones with shales

(West of Wadi Halfa and north west of Wadi Hawa)

UMM RAS BEDS.

Fine and coarse sandstones. crossbedded. friable with some fossils

(a - outerop. b - non outcrop)

Kiometres

siltstones and

BASEMENT COMPLEX

lime
shales (North west of Wadi Hawa)
AMAKI SERIES.

Sandstones and conglomerates with some limestones and cherts

NAWA FORMATION.
Consolidated arkosic grits, mudstones and some limestones

=om

Undifferenciated Paleozoic (a - outerop. b - non outcrop)
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Intraplate Magmatism and Sedimentation

UNIT

AREIA

DISTRIBUTION

Allover Egypt in

Shield domains

& puanall Bre il y9ina) Lidall-GoiSill Cigiadl |1 Joszl

L A Jladig (3540 ASM dale

MAJOR ASPECTS|

Mafic, intermediate and felsic dikes;

basalt, dolerite, andesite and rhyolite.

ED and Sinai

G3 granites, Alkalic-peralkalic.

Allover Egypt in

Shield domains

G2 granites, Calc-alkalic, biotite granites
monzogranites, syenogranites and

leucogranites.

ED and Sinai

Ultramafic-mafic layerd intrusions
dunite, peridotite, pyroxenite, gabbro,
norite, troctolite and leucogabbro
(YOUNGER GABBRO); calcalkalic and

alkali.

ED and Sinai

Clastic molasse sediments
(HAMMAMAT SEDIMENTS) poorly
sorted polymectic conglomerate,
immature graywacke and limestone with
minor calcareous beds; deposited in
intermontane basin. Rhyolite (Post-

Hammamat felsite)

\ll Continental

Margin

Volcanics

ED and Sinai

Basaltic andesite, andesite, rhyodacite
and Rhyolite. Calcalkali-alkali; includes

DOKHAN VOLCANICS and some felsites,

Subduction-
Vv Related

Allover Egypt in

Diorite, tonalite & granodiorite; = G1
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Granitoids |Shield domains

granitoids = older granitoids;

(Arc Granitoids) Calcalkalic.
\Y/ Arc CED and SED metavolcanics Intermediate-felsic
Metavolcanics only metavolcaniclastics. and

Meta- andesites, metadacite,

metarhyolite, metatuffs and occasional

BIF.

Il Ophiolitic CED and SED
Mélange

Ophiolitic fragments of unit Il in a matrix

only psammopelitic composition. Mostly

greenschist facies and rarely amphibolite

of paraschists of pelitic and

facies metamorphism.

Il Ophiolites CED and SED

only

Metaultramafites and mafites; include

serpentinites, talc-carbonates, minor

chromitites, metagabbro, metabasalt

(massive and pillowed), metadiabase,

sequence is formed in back-arc setting.

dunite and harzburgite relics,

occasional rodingite. The whole

Greenschist to amphibolite facies

metamorphism.

| Gneisses & |Allover Egypt in| Ortho- and para-gneisses, migmatites,

related rocks |Shield domains| high grade schists and ortho- and para-

amphibolites.
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P

Local Goverrimenrnt
Other services
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VISION 2030
A stable, democratic, and prosperous country
where the people enjoy a high quality of life
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Development Development Governance Development Protection Development
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minier artisanal et le réle du Service géologique en Mauritanie, In Tychsen J.,
Charles N., (Eds.), 2019. La mine artisanale en Afrique de I'Ouest francophone.

ISBN 978-87- 7871-519-7 (GEUS), ISBN 978-2-7159-2705-6 (BRGM).
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