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PREFACE

Chers patrticipants,

C'est avec une grande satisfaction soutenue parjoie partagée avec tous les
organismes et établissement qui ont rendu podsisititEnue du présent colloque international,
gue nous avons le grand honneur de vous adreseestlde bienvenue au premier colloque
PICG638 du Sénégal portant sur "la géodynamiquieseiminéralisations des formations
paléoprotérozoiques pour un développement durable”.

Cette manifestation scientifique est I'occasionctignger, de communiquer et de découvrir,
grace aux professionnels, acteurs et chercheurslahbaine minier, les enjeux et les
perspectives de la recherche géologique dans laatssance et I'exploration des ressources
minérales a I'échelle nationale et régionale. pkgmettra également aux participants de
mettre le point sur les derniers développements dandomaine par des conférences et des
communications de grand intérét.

Le choix de ce sujet est dicté par les divers déds a I'identification, I'exploration, la
gestion et la valorisation des ressources minéealé&chelle nationale et régionale et a ses
retombées politigue, économique et sociale. Ent,efée connaissance profonde de ces
ressources minérales a des conséquences positivde sléveloppement économique et
social des nos pays émergents. L’identificationpatentiel minéral, la connaissance du
contexte géodynamique des différentes minéralisatjgermettra sans nul doute de réduire
considérablement les colts de la prospection ptiditser les rendements a I'exploitation.

bY

Par ailleurs, les ressources minieres sont inetlment liées a I'environnement
géologique. En conséquence, la connaissance desxtasigéodynamiques de mise en place
des ressources minieres est d’'un atout considégahle I'exploration et I'estimation des
réserves. Les stratégies pour avoir une cartogeaghi une estimation efficiente des
ressources devront relever plusieurs défis: lenfiranent de la recherche, I'équipement des
laboratoires, la création d’'un p6le national véigional de la géologie chargé de I'estimation
et de la valorisation de nos ressources minieres.

La connaissance de I'histoire de notre sous-sahptra de mieux maitriser nos ressources.

En outre, I'impact de l'orpaillage traditionnel sles ressources en eau et la santé des
populations mérite une attention particuliere. Hfete 'usage de produits chimiques
constitue une lourde menace pour la santé des qtogng locales qui bénéficient d’'un acces
limité aux ressources en eau potable (SONES). diestque chaque individu vivant dans
ces provinces miniéres est directement ou indineetd exposé a ces menaces de santé liées
a l'activité extractive.

Pendant ces dix jours, nous affronterons la cont@lizze aux thématiques ci-cités et nous
aborderons des sujets divers en vous proposarjrdssntations orales et affichées. Toutes
ces présentations sont importantes, mais encoseppécieuse est 'opportunité qui vous est
offerte de rencontrer des chercheurs, des ingénieudes acteurs dans le domaine de la
prospection et de la valorisation des ressourcesémes venant du monde entier. lls ne
manqueront pas de vous donner leur point de vutsarces thémes. Nous ne traiterons pas
tous les aspects liés a cette problématique mimiénelant ce colloque, mais, en portant les
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problemes sur le devant de la scéne, nous cherchéralonner I'occasion aux différents
participants pour échanger les idées, les exp@seattisser des ponts de coopération et de
collaboration.

Pour finir nous voudrions remercier:
L’'UNESCO qui nous a accordé ce projet financé ;
- Les comités d’organisation et scientifique etds&ciation Vision Géologie;

- Le Ministre des Mines et de I'iIndustrie pour sapdnibilité a présider I'ouverture de ce
collogue et pour son soutien financier dans I'org@tion;

- Le Recteur de I'Université Cheikh Anta Diop dekBadont le soutien financier, matériel et
les conseils ont été tres déterminants pour laeteleuce colloque ;

- Le Doyen de la Faculté des Sciences et Technigmgsssa disponibilité et son soutien ;

- Le représentant de I'lRD au Sénégal qui a accdedébourses aux doctorants des pays de la
région ouest africaine;

- Le Comité national de TUNESCO de Dakar ;
- Le Ministere de I'Enseignement et de la Rechegctravers la Direction de la Recherche ;
- Le Chef de Département de Géologie ;

- Les enseignants-chercheurs et les étudiants garizénent de Géologie, de la FST et de
'UCAD en général ;

- Le personnel administratif et technique du dégmaent de Géologie ;
- Les orateurs des communications orales et dehaés ;

- Les présidents et rapporteurs de séances quirtepmat a ce colloque leur crédit
scientifique ;

- Tous les participants au colloque.

Grace a votre présence, nous ne douterons pa® querhier colloque du PICG638 sera un
succes.

Nous vous souhaitons un bon colloque et un boruséjo Sénégal.

Avec toute notre reconnaissance.

Le comité d’organisation
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PROGRAMME

Notes aux conférenciers

Les conférenciers doivent respecter I'heure assig@8-25 mn d’'exposé et 10-15 mn de
guestion-réponse) pour assurer le bon fonctionnetheprogramme

Les présentateurs(trices) doivent venir avec legsgntation sous format PowerPoint. Les
équipements pour la projection seront fournis gacémité d’organisation ou le bureau
d’enregistrement.

Les présentations seront faites de préférence ancdis. Toutefois les présentations en
anglais sont aussi admises.

Notes aux Présidents de séances et aux présentatearaux

- Les présidents doivent étre dans leurs sallgseotises 10 minutes avant le début de leur
session. Les présentateurs doivent rencontrer lésidents de leur session 10 minutes
avant le début de la session pour leur donneclesfi de présentation PowerPoint.

- 15 minutes (10-12 minutes de présentation et rAi#butes de question-réponse) sont
réservées pour chaque présentation. Les présenstateivent respecter I'heure assignée
pour assurer le bon fonctionnement du programme.

- Le programme risque de subir des changement®giéede minute. Veuillez se référer au
panneau d’affichage du programme de la conféreaaoeus d’'information mise a jour.

Notes aux présentateurs d’affiche

- Les présentateurs(trices) d’affiche doivent vewiec leurs affiches imprimeées. Les
eéquipements pour monter les affiches seront fovemtuellement par le bureau
d’enregistrement.

- Toutes les affiches seront exposées dans lel@dd conférence. Les participants ont
I'occasion de voir et de discuter les affiches desqrésentateurs pendant les pauses-café.
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Séances

Deux séances paralleles sont programmées pourrgi B&Décembre dans des salles
différentes:

Salle de conférence A&éodynamique et Minéralisations / GeodynamicsMimeralizations

Salle de conférence Bzau, Environnement, Bassins sédimentaires, EaucatiGéoparcs /
Water, Environment, Sedimentary Basins, Educati@h@eoparks

Lundi 05 Décembre 2016 / Monday December™ 2016

8h30-9h30: Accueil et inscription des participahiféelcome and registration
9h30-10h30: Cérémonie d’ouverture / Opening cergmon

10h30-11h00: Pause cafée / Coffee Break

Séances Plénieres et Posters: 11h-18h

Lieu: salle conférence UCAD I

NB: Des tableaux d’affichage sont disponibles deamosters qui pourront étre affichés a
partir du 5 Décembre dans le hall de la salle adérence UCAD II.

Horaires Theme et Conférencier Modérateur

11h-11h35 Mining resources of SenegdDf. R. Samba, DPPM Pr. S. Naba

11h35-12h10 | Mines and sustainable development in West AfriDa. /A. Sy, Pr. D.P. Diallo / Pr.
SGO M. Gueye

12h10 -12h45 | Nature and characterization of oil and gas fornmstiof Senegal| Pr. T. Aifa
(West African margin) Dr. J. Medou, Petrosen

Déjeuner / Lunch

14h30-15h05 | Nature and evolution of the Paleoproterozoic foramet of the | Dr. A. Kouamelan
West African Craton Dr. L. Baratoux, IRD

15h05-15h40 | Tectonics-mineralisation relationships in ancieatans, a new | Pr. R. Malou
structural framework Pr. D. Gapais, Univ. Rennes 1

15h40-16h15 | The Education of Earth sciences in West Afri€a./M. Fall, Pr. P.G. LO
UCAD

Pause café / Coffee Break

16h15-16h45 | West African Craton and Mauritanides: a geotraihirAtlantic | Pr. P.M. Ngom / B.
margin to SaharaFr. O. Saddiqi, Univ. Casablanca Diouf

16h45-17h20 | Geoparks and geotourismf. S. Siby, ANRA Pr. P.M. Ngom

17h20-17h55 | Groundwater: hydrogeologic characterization andugoh /Pr. | Dr. F. Ngom / Dr.
S. Faye, UCAD M. Diene

DPPM: Direction de la Prospection et de la Promatidliniére
SGO: Sabodala Gold Operations
ANRA: Agence Nationale de la Recherche Ajple
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Mardi 06 Décembre 2016 / Tuesday Decembel’62016

Présentations orales et Posters

Les posters seront affichés sur les tableaux anéénaget effet dans le hall de la salle de
conférence UCAD II.

Les communications orales seront programmées danssalles séparées.

Salle de conférence Aséodynamique et Minéralisations

(1) Ressources minérales et développement durable

(2) Contraintes tectono-structurales, événementlogiues, inclusions fluides,
métamorphisme, géochimie et géochronologie deaitsrpaléoprotérozoiques

Salle de conférence BEau, Environnement sédimentaire, Education et &&sp

(1) Hydrogéologie et environnement pour une eaaluaret potable

(2) Exploration géophysique et ressources minérales

(3) Education et politiques des sciences de lagTerr

(4) Chronostratigraphie, sédimentologie et strapgie du Précambrien

(5) Géoparc, geotourisme et Géo-éthique pour lmption du patrimoine de la Terre

(5) Autres thématiques géologiques

Tableau de programmation des communications odales les différentes salles.

Horaires Salle de Conférence AGéodynamique et Minéralisations /
Geodynamics and Mineralizations

Présidents / ConvenersMamadou Gueye — Yacouba Coulibaly
Rapporteurs / Co-Conveners Alain Kouamelan — Séta Naba

9h Abass Saley AbdoulatifMoussa Konaté: Characterization of birimian rod&formation
in the Sirba greenstone belt (Liptako Niger, Weltca).

9h15 Alain N. KouamelanSerge K. Kra, Chérubin S. Djro, Jean-Louis Pagudean-Jacques
Peucat: The Logoualé Band: a large Eburnean (2a)=f@st in the Kenema-Man domain
(Man-Leo Rise, West African Craton) recycled fromciAean formations.

9h30 Baraou I.$.M. Konaté, Y. Ahmed: Characterization of the pernean mobile belt
basement deformation in Southern Maradi (South Mligeelationship with gold
mineralization.

9h45 Bekker, AResolving history of the early Paleoproterozametreveals patterns similar to
those in the late Neoproterozoic.

10h Coulibaly Y, M.C. Boiron, M. Cathelineau, K.E. Assié: Fluictinsion characteristics of
Aniuri and Jonction gold deposits (Aboisso, Soustera Ivory Coast).

10h15 Djamal-Eddine Aissa Mokhtar Bagui, Abdelhak Boutaleb: Controls on ol

Mineralization at In Ouzzal Mole, Western Hoggasuth Algeria.
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10h30

Famara DiattaPapa Moussa Ndiaye, Mahamadane DidPrence Ofori Amponsah
Jérome Ganné he Structural Evolutionof the Dialé-Daléma Basin, Kédougou-Kénié
Inlier, Eastern Sénégal.

10h45-11h15

Pause café / Coffee Break

11h15

Fossou Jean Luc Hervé Kouadidain Nicaise Kouamelan , Sagbrou Chérubin Djro,

Lenka Baratoux, Marc Ephrem Allialy, Yacouba Coalip The orthogneisses of SASCA
domain (lvory Coast, West African Craton): somdrBian crustal segments with a stropg

archaic signature.

11h30

Gapais, D.Cagnard, F., Boulvais, P., Ledru, P, Poupeau,TBctonics-mineralisation

relationships in ancient cratons, a new structineahework.

11h45

Gbele OuattaraGnammytchet Barthélémy Koffi: Contribution of Ret® Sensing
Imagery to Geological Mapping, Mining Research atfie Understanding @
Geodynamics in the Paleoproterozoic of Céte d'evfiest Africa).

12h

Hocine Benramdane, Abdelhak Boutalétanafi Benali, Omar Kolli: Metallogeny ¢
Paleoproterozoic Yetti-Eglab Massif, South-Westlgeria.

12h15

Houssa OualMuhammad Ouabid, Carlos J. Garridean-Marie Dautria: Petrograpl
and Geochemical characterization of the Goaida Neemzoic granitoids (Morocc
Central Massif- Western Meseta).

12h30

Jacques Konelenka Baratoux, Papa Moussa Ndiaye, Olivier Vandhaeghe;

Thermomechanical evolution of the Proterozoic Ebam Crust and Implications
Gold-bearing Mineralizations in the Kédougou Kémidblier.

12h45

Lenka Baratouxlessell, M.W., Block, S., Ganne, J., PerrouryS&benaller, L., Bézig

D., Davis, J., Fontaine, A., Moussa, P.M., Millér, Dioh, E., Metelka, V., WAXI team:

Tectono-metamorphic Evolution of West Africa: Ingaltions for Mineralization.

13h30-15h

Déjeuner / Lunch

15h

Mohamed BhilisseAbdelkhalek Alansari, Lhou Maacha, Aomar Ennaditie Co, Ni, Cr
and S mineralizations during serpentinization pssda the BouAzzer ore deposits (An
Atlas, Morocco).

15h15

Moussa Dabdahar Aifa, Arona B4 , Anne Mvomo Klorane: Litbgical Architecture
and Petrography of the Mako Birimian Greenstone#t, B&&dougou-Kéniéba Inlier
Eastern Senegal.

15h30

Ndoye A.N.R. M.Gueye P.M.Ngom, M.Diene Structural study of gold-bearin
shearzone system at the Kédougou-Kéniéba Inlier, S#hegal: evidences
strainpartitioning during the Eburnean orogeny

15h45

Saddigi OmaMichard André, Zouhri Samir, Bea Fernando, Haissaouziya, Monter(
Pilar G., Mansour El Mehdi,Mouttagi Abdallah, Rjith&ch-Cherki: The West Africal
Craton and the Mauritanides in Southern Moroccaegéommended geotrail straddlir
the Atlantic margin and the Sahara approaches.

16h

Rauda AddaePatrick Sakyi, Daniel Asiedu, Samuel DampdaPetrology of K-rich
granitoids in the Bole-Nangodi belt of the Paled@rozoic Birimian Supergroup
Ghana.

16h15

Séta NabaNestor Végas, Martin Lompo, Jean Luc BouchHér magnetic methods:
tool for understanding geodynamic evolution of Bpteterozoic crust of west Africa.

16h30-17h

Pause café / Coffee Break
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17h

Sharad MasteRichard Armstrong, Souleye Wade: SHRIMP U-Pbatirgeochronology

of basement rocks from the ring uplift of the Vegima Impact Structure, Haute

Casamance, Senegal - a comparison with the Maigigsifrom Bakel.

17h15

Zahra MourabitAbdelhalimTabit, Ahmed Algouti, AbdellahAlgoutiatiha Hadach
Maryam khal: Mechanical mixing of garnet pyroxerddgers and surrounding lherzolit
massif of Beni Bousera (Internal Rif, Morocco).

®

17h30

Zié QuattaraYacouba Coulibaly Marie-Christine BoironVeins generations related

to

the gold deposition in the Bonikro deposit, Fettéffireenstone belt, Cote d’Ivoire.
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Horaires

Salle de Conférence BEau, Environnement sédimentaires, Education ep&és /

Water, Environment, Sedimentary Basins, Educatimh@eoparks
Présidents / ConvenersPapa Malick Ngom — Bachir Diouf
Rapporteurs / Co-ConvenersTahar Aifa — David Baratoux

9h

Akame Joseph MartialAssembe Pactrick Stéphane, Zo'oZame: “The Sarigrag
Greenstone Belt Reliticts” (South Cameroon): Indigg Landsat-7 ETM+/SRTM an
Airborne Magnetic Data for structural Interpretatio

9h15

Birane Niane Robert Moritz, Papa Malick Ngom, Stéphane Guédrdohn Poté
Environmental impacts of recent artisanal smallesggold mining along the Gamb
river, Kedougou region, eastern Senegal.

9h30

David BaratouMark Jessell, Makhoudia Fall, Jean-Frangois Moivier
Vanderhaeghe, Papa Moussa Ndiaye, Anne-Sylvie Mayterpreting U-Th distributiong
in the continental crust from radiometric data.

9h45

Farés Kessasrdlor El Houda Chetibi, Soumia Seraoui, Mohamed dés Soumeys
Khaled-Khodja: Geology, Hydrogeochemical Modelimgl &rediction of Water Pollutio
in the lower alluvial Aquifer of the Soummam Valléy north-east of Algeria.

-

10h

Fatiha HaddachAhmed Algouti, Abdellah Algouti, Zahra Mourab@ontribution to the
localization of favorable layers for traditionalpdaitation of pottery: example of theHig
Atlas of Marrakech, Morocco.

10h15

Miloud BenhamaquTahar AifaFluvial event and associated intra-Carixian fagiahe
Liassic carbonate platform of the Grand Pic, Ouass®lassif, Algeria: duration, causes
and effects.

10h30

Savadogo Alain Nindaquaoussouf Koussoubé: Concept and technical fdagilmf
achieving production center built on mega-fractuséshe basement rocks for drinkir
water supply in rural areas of Burkina Faso.

10h45-11h15

Pause café / Coffee Break

11h15

Salah MahmoudRichard Wonnacott, H. Farah: Current SituationA&fREF and Firsi
Results from GNSS Networks in Africa.

11h30 Zouhair OurhzifAhmed Algouti, Abdellah Algouti: GIS-Based Landigi Susceptibility
Mapping by AHP Method, a Case Study, High Atladafrrakech, Morocco.

11h45 Tables rondes / Panels

13h30-15h Déjeuner / Lunch

15h-16h30 Presentation en 3-5 mn de 2-3 photos essentiaiespowerpoint pour les posters souhaité
Powerpoint presentation in 2-5 mn (2-3 main slides)nteresting desired posters

16h30-17h Pause café / Coffee Break

17h Tables rondes / Panels

18h Tables rondes / Panels

Discussions et projetsf2 réunion du PICG638) / Discussions and proposafsifgeting

of IGCP638)

RESUMES / ABSTRACTS

Table des résumés
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Abdoulatif Abass Saley Konaté Moussa:Characterization of birimian rocks deformation in

the Sirba greenstone belt (Liptako Niger, West &sfyi
Addae Rauda Sakyi Patrick, Asiedu Daniel, Dampare Samuel:Petrology of K-rich

granitoids in the Bole-Nangodi belt of the Paledprozoic Birimian Supergroup of Ghana.
Aissa Djamal-Edding Bagui Mokhtar, Boutaleb Abdelhak: Controls on Gold
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Characterization of Birimian rocks deformation in the Sirba greenstone
belt (Liptako Niger, West Africa)

Abass Saley AbdoulatifMoussa Konaté
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souterraines et Géoressources, Département de Giéoldniversité de Niamey, BP 10662,
Niamey, Niger
E-mail: abdoulatif.aa@gmail.com

The structural study of Sirba sector shows that teformations of the Birimian
(Palaeoproterozoic) greenstone belt and the ghidniidrusions are integrated in a regional
shortening field, associated with the pluton emgiaent, in relation with the activation of
N45°E trending major shear zone.

The field work and the microtectonic analysis hight two deformation events (D1 and D2).
The first event includes three successive stag&a,(D1b and D1c).

Ductile to semi-ductile D1 event, with NW-SE tremglishortening, would be in connection
to diachronous crustal block collage (Dla stdgeybesse et al., 1994, 1990t is
responsible for the schistosity and foliation depehent with NE-SW orientation.Late-
kinematic granitoids emplacement, facilitated bytdsd to normal reactivation of the major
shear zones oriented N60°E, ended this stage.Thésdiage is followed by a semi-ductile
(D1b stage) with N60°E to E-W hortening, and itcisaracterized by the reactivation of
dextral large-shear zones and sinistral N125 to3%E4faults. In these shear zones, the
schistosity/foliation and quartz veins have a sighgeometry feature mylonitization.During
the rather brittle D1c stage, with NS shortenifgg N45°E shear zones were reactivated in
sinistral movement.
The last D2 deformation event, really brittle, ibatacterized by NW-SE to NE-SW
stretching. The NE-SW trending stretching eventiddae related to NW-SE dolerite dykes
emplacement.

In agreement with the idea of a continuum of defaiam, this study seems to indicate a
reduction of the material ductility from the D1attee D1c stages, in close relationship with a
decrease of magmatic events in this afeag-Salah et al., 1996, Pons et al., 1995

Keywords: Liptako, Birimian, Paleoproterozoic, shear zorggsgenstone belt, granitoid.
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Figure 1. Chaotic folds. A) chaotic folds defined by the SDsfirface folding. B) same as A, with a
sub-parallel axis to the stretching lineations.

Figure 2. Shear zone. A) shear zone with vertical schistoBi}yCS fabric in dextral shear zone.
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Petrology of K-rich granitoids in the Bole-Nangodibelt of the
Paleoproterozoic Birimian Supergroup of Ghana

Rauda Addake Patrick Sakyi Daniel Asiedd, Samuel Dampafe

! Department of Earth Science, University of Ghdregon-Accra, Ghana
School of Nuclear and Allied Sciences, Universit@bana, Legon-Accra, Ghana
E-mail: efuaaddae26@gmail.com
The Paleoproterozoic Birimian province of Ghanamiade up basically of parallel and
equally spaced NE-SW trending belts (with the exoapof one which trends NS), one of
which is the Bole-Nangodibelt which outcrops in th@thern parts of Ghana. These belts
petrologically consists of metasedimentary and wutanic rocks, both of which are
intruded by granitoids of various ages. These ¢pats can broadly be grouped into four: the
Cape Coast, Winneba, Dixcove and Bongo (and Bagrsmitoids. Of interest to this study is
the Bongo granitoids (2097+3 Ma) in the Bole-Narigbdlt, whereby the petrogenetic
history may be constrained. Field studies indidheg these rocks are very rich in felsic
minerals than mafic minerals. The rocks are eabg{inguished based on their characteristic
pinkish nature due to its voluminous feldspaticteof Mineralogical composition recorded
in hand sample include K-feldspar, plagioclasenhtende, biotite, quartz and muscovite; all
in varying proportions. Structures observed inclwg@s, veinlets and joints. The Bongo
granitoids can be classified into five major tydessed on microscopic studies: granite,
pegmatite, aplite, granodiorite and adamallite. Tdranitic types are mineralogically
composed of plagioclase (0-28%), pyroxene (2-6%)nlblende (0-4%), K-feldspar (10-
80%), biotite (0-30%), muscovite (0-15%) and qudii@-60%). Accessories include opaque
oxides/sulphides, zircon, apatite, titanite, atlencarbonate, fluorite, epidote and hornblende.
The aplitic species are mineralogically compose&-&é&ldspar (2%) and quartz (98%). The
granodioritictypes are mineralogically composedptiHgioclase (20-45%), hornblende (O-
0.5%), biotite (2-18%), K-feldspar (14-25%), musitev(0.5-2%) and quartz (25-55%).
Accessories include opaque oxides/sulphides, téamircon, epidote, allanite, carbonate and
apatite. The adamallitic types are mineralogicatbynposed of plagioclase (27-38%), biotite
(4-5%), K-feldspar (23-32%), muscovite (0.5-1%) apartz (25-40%). Accessories include
opaque oxides/sulphides, titanite, epidote, akartibrnblende and apatite. Microstructures
observed include veins (feldspatic and quartzosfeddic) faults, folds, bends, alignments in
preferred orientations, foliation and elongatiombtal chemistry data helps constrain

crystallization conditions such as geothermomeagegbarometry, oxygen fugacity and water
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content of melt. Ti-in-hornblende and Al-in-hornidke thermometer yields temperature
conditions of ~640-750°C and ~411-429°C, respelgtivBressures obtained from Al-in
hornblende geobarometers range from ~2.09-19.2 Kbemce, the K-rich granitoids of the
Bole-Nangodi belt crystallized at a wide range m#gsure-temperature conditions. They are
oxidized with few reduced types. It can therefoeariferred that the K-rich granitoids of the
Bole-Nangodi belt may have been emplaced under bothpressional and extensional

tectonic regimes.

Keywords: Birimian, Paleoproterozoic, Bongo, potassium-ricanifoids, petrology, mineral
chemistry.

Controls on Gold Mineralization at In Ouzzal Mole, Western Hoggar,
South Algeria

Djamal-Eddine Aissa Mokhtar Bagui, Abdelhak Boutaleb

L abo de Métallogénie, USTHB Algiers ,Algeria

’ENOR, Tamanrasset, Algeria

E-mail: djam.aissa@laposte.net
The Hoggar is the core of the Tuareg Shield, a Afaoan belt which was formed between
750 and 550 Ma by continental collision between to@verging West African Craton,
Congo Craton and East Sahara metacraton. At In @uzaunts (Western Hoggar), the sub-
meridian East Ouzzal Shear Zone (EOSZ) separatesdntrasted Precambrian domains: the
Archaean block to the Westand the Middle Protemzdock to the East. The Archaean
blockis constituted mainly by charnockites, kintg, banded mafic granulites and
carbonatite sills, granulitized during tha. 2 Ga Eburnean event; and the Middle Proterozoic
by sub-alkaline orthogneisses interbanded metassdanintruded by diorites and granites
and metasediments, involved during the Pan-Africaogeny under lower amphibolites
facies.
The EOSZ is a mega-shear zone extending NS ovek®0(@hickness up to 3000 m) from
Algeria to Mali, and involved during a Late Pan-iaém dextral strike-slip fault. Horizontal
displacement along this major lithospheric faulbisa few hundred kilometers. At In Ouzzal
Monts, along this mega-shear zone, on a sectiomesgigof 100 km, the ORGM (National
Bureau of Mining and Geology of Algeria) has pragpd two world class gold deposits
(Tirek to the north and Amesmessa to the souttg,naore than hundred small gold deposits

and occurrences between these two world gradegdldemineralization consists of a series
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of “en-echelon” veins, striking NS to N20° (Amesssa&), N50°(Tirek) and dipping 55° to
85°W. The veins of irregular morphology (lense-sthpeins) are usually 100 m to up to
1000 m in length with a thickness varying from 85160 cm. They extend down to 450 m
down dip, with however a decreasing gold contetih wepth. Gold is irregularly distributed,
with contents from 0.5 ppm up to 500 ppm, and mgiaatdes between 9 and 18 ppm. At
Amesmessa, gold not only occurs in the quartz veutsalso in metasomatised host rocks
(mylonite-ultramylonite) that have undergone a highirothermal alteration represented by
the association “quartz, albite, sericite, musewtlcite, dolomite, rutile, ilmenite, epidote,
chlorite” where the gold content vary from 0.2 ®@t up to 114.80 g/t.

The mineral association is very simple pyrite, galesphalerite, native gold and rarely
chalcopyrite, bismuthinite, scheelite. Fluid inétuss performed in auriferous quartz vein
highlight a predominance of carbonic fluids and aedatively low (150 to 330°C)
homogenization temperatures compared to that i&/kno the orogenic gold vein type.

But what controls the gold mineralization alongegraent of 200km within the EOSZ mega-
shear zone? There are various controls at diffeyeales:

1- Hoggar scale: the preliminary controls are @ EOSZ mega-shear zone, ii/ultramylonite-
mylonite rocks, iii/the eastern boundary of the l#gan block (Archean side).

2- District scale: deposits are located in t anghsre the EOSZ is fragmented and displaced
by secondary shear zone. The rotated tectonic bioaklationship with shear movement
contributes also to favor mineralization. At thisale big massifs of mafic and felsic
magmatic rocks are decisive.

3- Gold field scale: gold mineralization occursthe releasing bends (transtensional and
dilational bend, jog) and releasing offset (overlstpp-over).

4- Outcrop scale: along quartz veins, rich zonesliaked to the abrupt variations in strike
and dip ; yet gently dip 50-60° are most favorable.

5- Hand specimen scale: rich gold mineralizatioassociated with a quartz, which is
intensely fractured and brecciated. In the metasiseth wall rocks, the rich zones are
encountered in the parts which are characterizethéyhigh proportion of quartz veinlets

contents.

Keywords: Pan-African orogenesis, orogenic gold, shear zoAshean-Proterozoic
boundary
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The impact of the hydrological events on the areaf Marrakech: case of
the degradation of the banks of the Rdat’s, Zat's iad Tensift'srivers and
floods of the infrastructures on the Issilriver

Mohamed Ait Mlouk, Abdellah Algouti, Ahmed Algouti

Laboratory "GEOBASSMA", Geology Department, Facaoft$science Semlalia, University
Cadi Ayyad, BP 2390, 40000 Marrakech, Morocco
E-mail: m.aitmlouk@gmail.com
The evolution of the banks of the Rdat’s, Zat's dedsift's rivers depends essentially on the
intensity of the risings and floods generated bwmmours shot down on the level of the
various wadis which started in the axial zone & Marrakech High Atlas. The climatic
conditions in the area make valleys of studiedrsyeones which are favorable to the floods
anddegradatiorof the soil.
The heavy rains, such as those fell between 4 dlidy52016 and those of November 2014,
lead to impressive floods in different rivers tlaiginate in the highest peaks of the High
Atlas of Marrakech. Muddy water of high sedimenade have carted soils, trees, crops,
houses and roads down the slopes to the plainsoiH
The banks of the wades have not escaped this destruThis degradation can be observed
and analyzed by satellite images and field studies.
The phenomena and forms of the most frequentlyragbdein the downstream part of the
studied rivers are erosion due to the current utiteraction of water, sliding mass after a
rapid fall and landslides.
Thus, in parallel to the degradation of the bank#e rivers mentioned above, Issil’'s wadi
cross-cutting the city of Marrakech in its east@art, is very known by these floods,

particularly, those that touched the infrastructalife@round.

Keywords: impact, floods, degradation, rivers, riverbankssillsZat, Rdat, Tensift,
Marrakech.
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“The Sangmelima Greenstone Belt Reliticts” (South @meroon):
Integrating Landsat-7 ETM+/SRTM and Airborne Magnetic Data for
structural Interpretation.

Joseph Martial Akam&*, Pactrick Stéphane Assenfhb@hilemon Zo’oZamé& Théophile
NdougsaMbarga®* Joseph Mvondo Ondda

!Department of Earth Sciences, Faculty of Sciencevéssity of Yaoundé I, Yaoundé,
Cameroon
“Department of Physics, Faculty of Science, Univeisi Yaoundé |, Yaoundé Cameroon
3Department of Physics Advanced Teacher’s TrainiotieGe University of Yaoundé |
“Department of Geology in the Ministry of Mines Istiy & Technological Development of
Cameroon
E-mails: akamejosephmartial@yahoo.fr,akamejosepteh@gmail.com

Geoscience data integration involving field geologgophysics and remote sensing seems
to bear a promising future in the mapping of thérersouth-Cameroon’s region which is not
easily accessible, because of its dense vegetaiah the thickness of laterites. The
application of this methodology in the Sangmelingouth Cameroon) area shows that
therein, the Archaean basement has been affectddidynain tectonic events. These are
characterized by Dpenetrative structures resulting from an EW comsgion which are
generally cross-cut by Dshear zones. The aforesaid Ehear zones are imprints of the
Eburnean orogeny in the Ntem complex. The regigedmetry is controlled by a NS
subhorizontal shortening in a transpressional regttThe regional geological architecture
emplaced at the end of the phase has been slightly affected by late Eburpne&anafrican

brittle deformations as well.

Keywords: geophysics, remote sensing, shear zone, transpmeg#sichaean, Cameroun.
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Tectonic framework of the Archeaen Ma’an-Nyabessagranite-greenstone
belt (NW Congo Craton, Southern Cameroon)

Joseph Martial Akanté*, Joseph Mvondo Onddalean-Bosco Olinda

! Département des Sciences de la Terre, Universitéabundé |, B.P. 812, Yaoundé,
Cameroun.
2 Compagnie Miniére du Cameroun (CMC)
% Department of Geology in the Ministry of Minesustty & Technological Development,
Cameroon
* E-mail: akamejosephmartial@yahoo.fr, akamejoseguttial @gmail.com
The Archaean sector of Ma'an-Nyabessan was affdoyetivo major tectonic events: the
SyngranuliticQphase is characterized by a composite foliatiorkethby several generations
of isoclinal folds, small domes and N340-NS subgaltshear zones. The shear zones result
from a dextral transpressive regime. Distributedckiéning, marked by a subvertical
shortening and a subparallel stretching at the rskeaes, could partly result from a
synchronous lateral creep of the transpression. Okhphase is characterized by zones of
shearing (© semi-brittle or brittle, oriented N30°-60°with sanistral shear component, to
which some conjugated dextral bands areas sociated.
Thedeformationsobservedarecomparablewiththosetesiinoldorogensimplyingofhotterand
not veryresistantlithospheres.Buttheageoftftlormation is discussed (all is possible:
Archaean, Eburnean and even Panafrican deformatidetause the sector of Ma'an-
Nyabessan is not far from the contact zone betwhenNyong Complex and the Ntem

Complex.

Keywords: Transpression, vertical structure, shear zone, @achCongo Craton, south

Cameroun.
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The Senonian in the western High Atlas, Morocco: simentology,
sequence stratigraphy, biostratigraphy and geodynaia evolution

Ahmed Algouti, Abdellah Algouti, Fatiha Hadach

Laboratory "GEOBASSMA", Geology Department, Facaoft§science Semlalia , University
Cadi A¥yad, BP 2390, 40000 Marrakech, Morocco
E-mail: ahmedalgouti@gmail.com

From the geological studies performed on the Semoseries in the western High Atlas, Morocco,
new insights on stratigraphy and paleogeographym@éaded.

We individualized the Anou-nfeg, Ait Abbes formatjoand OuedLahouar formations and the
phosphated series (Calcareous formation of Tagraggaphosphate sand formation of Chichaoua),
corresponding to the Coniacian, Santonian, Campamad Maastrichtian age, respectively.

The Anou-Nfeg formation is attributed to Coniacidrgm Ostracods associations, Bryozoa and
Ammonites.The Ait Abbes formation is dated at Sard@o by Bryozoa, Ostracods associations,
Echonoderms, Foraminifera and Ammonites. The phetspberies is attributed to Maastrichtian by
Ostracods associations, Echinoderms and Ammonites.

The preponderant role played by eustatism in te&idution of sedimentationoccurred during the
Senonian. Nevertheless, many tectonics phasesreveded.

Paleogeography was usually in the form of shallomer neritic with paleoreliefs inducing formation
of little confined basins, affected by marine irgians, under hot and arid climate. During the
Coniacian, a regression is due to the ante-Sen@amdoryonic tectonic phases.During the Santonian,
the sea recovers progressively nearly all the staicha. A second tectonic phase wasrecorded
essentially at the northern side of western Higlag\and is represented by an angular unconformity.
This phase induced the formation of small confitedins separated by emerged highs. After a
peneplanation, the sedimentation took place oralosh platform of Sebkha type subject to marine
incursions, under hot and arid conditions. During €Campanian, an important return movement of
the sea, due to noticeable tectonic movement, ibihea eastern sector of western High Atlas as
emerged land, and during the Maastrichtian an itaporAtlantic marine transgression followed

ante-Maastrichtian embryonic tectonics, and inallakthe studied area.

Keywords: Sedimentology, Sequence Stratigraphy, Senoniartewelligh Atlas, Morocco.
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Characterization of the pan-African mobile belt bagment deformation in
Southern Maradi (South Niger), relationship with gdd mineralization

|.S. Baraot, M. Konaté, Y. Ahmed

'Department of Geolggy, AbdouMoumouni Universit. B0662, Niamey, Niger
E-mail: souleybaraou2@gmail.com

The Southern Maradi basement belongs to the paoakfmobile belt located eastward from
the West African CratonHg. 1). In this region, the basement outcrops discootiisly over
an E-W striking and long about 80 km, covering agaaof approximately 633 Kmin the
study area the basement, consisting mainly of sghisetavolcano-sediments, gneiss and
more or less mylonitized granitoids, which ageaisging from 2000-560 Ma.
Structural analysis of the South Maradi basemeghlights the existence of at least four
phases of deformation noted; Do D,. Correlations with northern Nigeria basement
formations used to assign a Birimian to Kibariare 4000 to 1064 MaQgezi 1977;
Danbatta, 1990to the O first phase of deformation. A Pan-African age \aasigned to the
second phase of deformation, [610-560 Ma,Breemen, 1977; Ferré, 2001D; and DO
deformation phases would be likely post Pan-African
The D, phase includes three stages ([, and DO¢. The D, ductile episode, NW-SE
shortening, is responsible for the development deavage / foliation orientation average of
N50° trend. The B, stage also ductile, is characterized by dextrattreation of large-shear
zone of N50° trending. In these shear zones, thatit;m has a dextral sigmoidal geometry
consistent with a mylonitisatiorSpumaila and Konaté, 2005The D, episode, relatively
semi-ductile, is marked by sinistral reactivatidriasge-shear zones.
The D, Panafrican phase of deformation has two staggam Dy, The D, stage is marked
by a pure flattening foliation N15° to N25° trengdjrrecovered strongly connected to a mean
shortening N110° trendKpnaté, 1998 The Dy, episode is characterized by simple shear
mylonite foliation, NS to N15° trending.
The Dy and D, deformation phases was characterized pyl8avages fracture subvertical
orientated N80° to N120°, dextral shifted by anottieavage & slightly inclined with N40°
trend.
Rock samples were taken from the alluvial depaaitd the basement formations in both
shear zones and in less deformed areas. Prelimmeanyts of geochemical analysis of the
samples showed varying gold values. The highesiegalvere observed within or close to the

shear zones.
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Interpreting U-Th distributions in the continental crust from radiometric
data
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In the mineral system concept, attainment and prasen of extreme levels of
concentrations of metals require several critid@iments, including a fertile source, a
pathway for aqueous and magmatic fluids, and a hap processes involved in the transfer
of energy and materials in mineral systems arerartiyy multi-scale.At the same time, the
existence of (process-dependent) scaling laws Herttace element concentrations in the
Earth’s curst has been debated for several decadlsimplications in economic geology,
such as grade-tonnage relationships. U and Th razempatible trace elements whose
concentrations vary over several orders of magagud the continental crust. Theycan be
mapped at various scales (1 m to hundred’s of lsmguairborne radiometric surveysorhand-
heldspectroradiometers. Such datasets offer a ngportunity to examine the spatial
organization of Th and U and tore-assess theexisteh scaling laws and nested scales in
geochemistry. We will present here a) a concepdndl numerical model for a quantitative
analyse of airborne radiometric and b) its applicato interpretation of radiometric data in
the West Africa and Pilbara cratons. Our hypothesglies that the relative importance of
magmatic, fluid-rock and surface processes may dmognized by the analysis of the
geostatistical parameters (distribution and vaaotg). Our model simulates a sequence of
elementary geochemical processes (partial meltiragitional crystallization, dissolution-
precipitation) and takes into account the scale rafliometric datatosimulate U-Th
concentrations andgeostatistical parametersregultiromvarious scenarios. The
characteristics of the distributions (e.g., normaf-normal, fractal or multi-fractal) and
variograms for Th-U concentrations on mafic angiéelnits of the West Africa and Pilbara

cratons are tentatively interpreted within this rfesmnework.
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Tectono-metamorphic Evolution of West Africa: Implications for
Mineralization
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The West African Craton (WAC) consists of an Arameaicleus tectonically juxtaposed to
Paleoproterozoic granite-greenstone domains. Théhem part of the craton (SWAC) was
affected by up to six deformation events, which barcorrelated across the craton. The first
deformation episode of predominant constrictiondlaracter, called Eo-Eburnean or
Tangaean, was identified in the eastern part thAGWperating between ~2160 and ~2130
Ma. The major phase of the Eburnean Orogeny toag&epbetween ~2130 and 2100 Ma, and
it is characterized by a transition from constanfl to transcurrent regime. The latest
deformation phase is as young as 2060 Ma, it tsamiscurrent character, and was described

in Senegal, Mali and Guinea.

Up to three metamorphic phases M1, M2 and M3, vekséinguished in various studied
areas. However, it is difficult to correlate thematon-wide due to the overall poorly
constrained absolute ages of metamorphism. Higlpeesture and high pressure conditions
of M1 were found at the boundary between the Amhaad Paleoproterozoic terrains in
lvory Coast. Another widespread occurrence of ebiffy and MT metamorphism M1 was
found in north-western Ghana characterized by ecoédamorphic gradient (15-20°C/km).
High pressure-low temperature metamorphism (10-48h¢ was found in eastern Burkina
Faso. Medium to high pressures (5-10 kbar) and umedapparent thermal gradient (25-
40°C/km) are common for the M1 and in particular thoe M2 metamorphic phase craton-
wide. The P-T paths reach early M1 pressures ofkba&® and temperatures of 420-500°C
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(apparent thermal gradient of 25°C/km) followed ibgbaric M2 heating up to 700°C. In
some areas across the craton (SW Burkina FasdiesouMali) the peak greenschist facies
metamorphic conditions during the M2 metamorphise @edominant. Late metamorphic
stages M3 are characterized by low temperature8-400°C) and very low pressures (1-3
kbar).

Zinc, copper, and nickel deposits are associatéd thie very early phase of the Eburnean
orogeny and are interpreted to be related to thHeama@ and magmatic activity in the
volcanic arcs. Gold deposits occur throughout therBean orogeny. The early gold deposits
such as Morila, Kiaka are related to magmatic sitms or are found in pyrite-bearing
sediments in the case of Wassa. Most of the gobdsits are associated with the regional
scale late-orogenic transcurrent shear zones. Peltmineralization events and gold
remobilization was observed at many gold deposits Obuasi, Inata, Wassa and others). To
conclude, base metal deposits are essentiallyecelat the pre- or early orogenic volcanic
island arc magmatic activity, while gold depositcur at various stages of the Eburnean

orogeny, in various geodynamic settings, and umdaous metamorphic conditions.

*We wish to gratefully acknowledge AMIRA Internatial and the industry sponsors, including
AusAid and the ARC Linkage Project LP110100667 thair support of the WAXI project (P934A).
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Resolving history of the early Paleoproterozoic tira reveals patterns
similar to those in the late Neoproterozoic

A. Bekker
Department of Earth Sciences, University of Caififar Riverside, 92501 USA
E-mail: andrey.bekker@ucr.edu
Transition from low-oxygen to oxygenated Earth’srface environments in the early
Paleoproterozoic (2.5-2.0 Ga) was accompanied bymaber of equally dramatic changes.
Geochronologic and stratigraphic data help constcause and effect relationships among
these events. The supercontinent Kenorland assdnabléow latitudes was impacted by a
number of mantle-sourced magmatic events (=supmgluesulting in the emplacement of
Large Igneous Provinces (LIPs) between ~2.50 ai@ fa in association with the final
stages in the supercontinent assembly and the ohgleé protracted supercontinent rifting.
Intense chemical weathering of juvenile volcanicks under low-latitude conditions and
enhanced biological productivity related to a largeestrial P flux to the oceans likely led to
atmospheric methane (an important greenhouse dasioxygen atmosphere) oxidation and
CO, drawdown and, ultimately, to global glaciationgsd® and falls in atmospheric and
ocean oxygenation were closely coupled to the &auty Paleoproterozoic glaciations, with
oxygenation events leading to and reducing conulticestricted to the Snowball Earth
glaciations and their immediate aftermaths. Thaodemarked by dramatic surface redox
fluctuations and three glaciations ended up with #2.36-2.32 Ga arc-related magmatic
activity along the margins of the supercontinent arreversible surface oxygenation.
Extensive mafic magmatic activity at ~2.22 Ga at latitudes affected all continents and
initiated the breakup of the supercontinent; intBafrica, it is associated with a glaciation,
which is not yet recognized on other continentsarNsjuatorial tenure of the supercontinent
ended up in a series of rifting events between 2-22d 2.0 Ga; separated cratons were
dispersed with some reassembled during the ~2.1@3& orogenic events (e.g.,
Transamazonian, Ubendian, Birimian, Magondi, antigopo orogenies in South America,
West Africa, and Southern Africa, respectively).rii@m isotope values in sedimentary
carbonates, reflecting global relative rate of argacarbon burial, began to fluctuate before
the first early Paleoproterozoic glaciation witle throgressively increasing magnitude with
the decreasing age. Large, positive carbon isotxgersions occurred between the second
and third glaciations, at ~2.4 Ga, after the tlglaciation at ~2.32 Ga, and, finally, between
~2.22 and 2.1 Ga (as the long-lasted, large-magmituomagundi Excursion). In the
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aftermath of the second glaciation, the only saéapgnized Paleoproterozoic cap carbonate
horizon was deposited in several basins. High rafeselative organic carbon burial and
organic productivity during that time have beerkdid to high continental P flux delivered by
acidic continental drainage systems with low pHditbans developed in response to the
oxidation for the first time of continental sulpb&l The sedimentary successions deposited
between the aftermath of the third glaciation at322Ga and the end of the Lomagundi
Excursion at ~2.06 Ga often contain mature, cleaartq sandstones and Al-rich shales,
indicating extremely high rates of chemical weatigrunder warm and humid climatic
conditions. The Lomagundi Excursion ended up wittheaxygenation event inferred to be
due to either decreased terrestrial nutrient flugleemical weathering of organic matter- and
sulfide-rich shales deposited during the Lomagimhdaiursion. At least one short-lived, large-
magnitude carbon isotope excursion is now recogniaier the end of the Lomagundi
Excursion.

Tantalizingly, similar events and temporal trend® also observed leading to the
Neoproterozoic oxygenation event more than bilijrears later. The supercontinent, Rodinia,
was assembled by ~900 Ma and was affected by ekt of a series of subaerial LIPs at
low latitudes. The accompanying enhanced flux dfients resulted in high relative burial
rate of organic carbon, instability of the biogeeeiical carbon cycle, and ocean and
atmosphere oxygenation leading to the Snowball hEgtaciations. A series of three
Neoproterozoic glaciations, with two marked witle thverlying cap carbonates, eventually
terminated with the Neoproterozoic oxygenation ¢Vieked with the emergence of Metazoa
and extensive deposition of the Late EdiacaranadyECambrian clean and mature quartz
sandstones and phosphorites. True polar wandebdes inferred to swing Rodinia to low
latitudes. Impressive similarity among these eveand their temporal sequences at the
beginning and the end of the Proterozoic argues sfarilar underlying controls and
mechanisms. It thus seems likely that tectonic amdgmatic activity, specifically
supercontinent cycles and superplume events, ratlaer the evolution of life and surface
environments determined long-term changes in cknaaid composition of the atmosphere

and ocean at both ends of the Proterozoic.
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Fluvial event and associated intra-Carixian faciesn the Liassic carbonate
platform of the Grand Pic, Ouarsenis Massif, Algera: duration, causes and
effects
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The succession of the Jurassic formations of thar€amis massif provides a good example
for the study of the carbonate platform sedimeotatit belongs to the external domain
(Alpine domain) on the Tethyan margin of North A&i On the southeast Tellian edge, the
particular study of the Jurassic massif culminatduarsenis (Grand Pic) provides valuable
tools for understanding the external zones of thieT8lian Orogen and appraise the
operational structures of the platform. The Carixighostratigrahic unit is composed of two
well prioritized formations and limited by a majaemconformity, called intracarixian
fossilizing net paleosurface. These formationstotacally overturned, begin with tidal
carbonates namely “Kef Sidi Amar carbonate forndtiby which the initial carbonate
platform probably developed from the Sinemurianeyllelivered brachiopods, including
multi-folded Zeilleria Tauromenia from late Sinemurian (~Upper “Lotharingian”) tarty
Carixian (lower part of Jamesoni zone). Above, tiwditic limestones are dated by rare
ammonites Gemmellarocerasp.) indicating a Lower Carixian age. On the psieface the
“Djorf Touka limestone formation” expanded. It c@ts of a succession of “dark
limestones” rich in lituolids, limited by a "2intra-Carixian unconformity” so-called break,
in which limestones with large bivalves can be fihulhey are bordered by a ravinement
surface highlighted by the occurrence of gastropasisociated withMetaderocerassp.
(Carixian). The upper part is characterized byralmoation ofLobothyris fusiformigDubar)
and GibbyrhynchiatounatensigRouselle & Bisch) collected in the “chaetetid d€vof
Upper-Middle Carixian age. This level is framed tiyo unconformities, channelled at the
base, bio-turbated and bio-eroded with accumuladiobrachiopods at the top. This surface
marks the ante-Toarcian unconformity.
The first step in the platform history shows thatvas invaded by the transgression of a

shallow sea affected by several interruptions dutire Liassic (Lower Carixian). The most
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important event is that intra-Carixian unconformigmplaced within internal platform
deposits, being able to briefly communicate with tipen sea.

The boundary between both the lithostratigraphitsue marked by a net sedimentation stop
accompanied by digging “incisions” filled by a colete fluvial sequence (conglomerates,
coarse and middle sandstones, sandy clays, strgigebules, rhyzoliths). This sequence is
followed from either side by associated sedimentéagies (paleosol, marmoration,
dolomitization, calcrete) during a general reg@ssn the region as evidenced by desiccation
phenomena, soil formation processes and karstréisgarobably of tectonic origin. For these
reasons, the unconformity; @alled “I" intra-Carixian unconformity” corresponds to type 1
unconformity definition and/or forced regressioh.id a sequence boundary [“Sequence-
Boundary’=SB, Vail et al., 198]. Note also that the surface is rugged by a mafic
magmatism. The intensity of the break is amplifimdtectonic processes that initiated the
breakup of the initial carbonate platform.

This prescribed unconformity recorded a transgoessegression cycle which shows a stack
of elementary sequences marking a trend of deegertorroborating marine facies
increasingly and denoting a general retrogradativesse on top odxynotum-Obsuturtidal
facies zones. During this period, frank marine d¢tows and a high sea level induced bio-
constructrive activity which automatically “failediy the drastic drop of the sea level.
Biostratigraphic, sequential and paleostructursh @dlowed to better replace the evolution of
the Liassic carbonate platform of the Grand Pidslpart of the regional dynamics that
caused, during Middle Liassic, differentiation o$tauctural mosaic with a decametric mesh.
Supratidal environments remain on paleotopographyewadjacent areas deepened as a
result of a tectonic decoupling complicating theseguences of the “Demonense” event well
known in North Africa.

The survival of this paleosurface which fits betwélee Jamesoni zone (Lower Carixian) and
Demonense and Dilectum zones (Upper-Middle Car)xmarks a very short time, probably
hundreds of thousands of years (0.5 Ma) (uppergialthmesoni zone) before the continental
witnesses are flooded by the transgression of tiddlel Carixian (Djorf Touka limestone
formation) and consequently causing abortion ofgilaéform continentalization form at the

end of the Lower Carixian (ante-Demonense event).

Keywords: plateform, forced regression, unconformity, biosggraphy, Carixian, Quarsenis.
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Metallogeny of Paleoproterozoic Yetti-Eglab MassifSouth-Western
Algeria
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The Yetti-Eglab massif, located in south-westergetia and belonging to the north-eastern
part of the Reguibat Ridge (northern branch of Widstan Craton) shows Paleoproterozoic
formations (2.21 to 2.07 Ga) Birimian-Eburnean dueed by magmatic eventBducat et
al., 2005. It follows an arc collageK@houi et al., 200 from 2.09 Ga l(efort et al., 200%
and that evolved later in shear zones (e.g.Yetiaizgnd Chenachane Shear-Zones).
Mineral exploration works carried out on the arealded the discovery of numerous mineral
deposits (Mo-Cu, Sn-W), precious metals (Au), (U-REE) and diamond shows; but still
little studied the metallogenic standpoib&fraa et al., 20)6Thus, initiating new studies on
specific themes (magmatism, tectonics, geophysiesallogeny) is crucial for understanding
the geology to better define the mineral potemtiahis Paleoproterozoic region.

Keywords: Yetti-Eglab massif, Reguibat Dorsal, Paleoproteinz mineral deposits,
metallogeny.
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The Co, Ni, Cr and S mineralizations during serpenhization process in the
BouAzzer ore deposits (Anti-Atlas, Morocco)
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The serpentinization of the harzburgitic mantletisacof the BouAzzer Neoproterozoic
ophiolite is studied by field mapping, structuréservations, optical micrography, SEM and
X-ray diffractometry, and relationships with Co,, Kir and sulphides minerals are discussed.
Serpentinization occurred in two major steps with:
(i) intra-oceanic pseudomorphic serpentinizationtamalized by the isotropic serpophite
often associated with antigorite fibres presenthigprimary form of olivine crystals, and
(i) tectonic serpentinization with lizardite andhrgsotile crystallization during ophiolite
obduction and deformation in relation with synkireim granitoid intrusionsc@. 650-635
Ma).
Brucite is fairly frequent as inclusions in the partine aggregates. The serpentinization
processes led to the remobilization of S, Fe, Ml @o included in the primary magmatic
assemblage. The sulfide assemblage varies wittlebeee of serpentinization, with from low
to high degrees: pentlandite + pyrrhotite + permlitn + heazlewoodite (godlevskite);
pentlandite + polydymite (or violarite); pentlarelit millerite, and polydymite + millerite.
The presence of orcelite, the only stable Ni adenduring serpentinization, reflects
conditions of high activity of Ni and low activityf Fe in the fluids involved in
serpentinization. The relative frequency of mauiteemderlines the importance of arsenic in
mantle-sourced fluids. The values of the arsenitvic could locally be as high as that of
sulfur to form an immiscible As-rich liquid, whidk the origin of As-rich paragenesis of high

temperature.

Keywords: Bou Azzer, Ophiolite, Serpentinization, Pseudomarpkorocco.
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About dark Magmatic Enclaves of Ait-Oklan and Teg-Qakgranitic
massifs, Hoggar, Algeria
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Like other petrological and geochemical criteriae thature of enclaves is likely to
provide information on the origin of magmas. Itoals to distinguish the original
crustal granites, the mantle and mixed granites.

The first contains abundant over micaceous encldudgsnot dark microgranular
enclaves. The second contains dark microgranulelaess but not over micaceous
enclaves. The last whichis also the most numersinsg it corresponds to the wide
range of orogenic granodiorites and monzograndestains both dark microgranular
enclaves and over micaceous enclaves.

As for the xenoliths and clear microgranular enetaare found within the intrusions,
regardless of their petrographic characteristid¢geyTpresent enclave characteristics of
setting up intrusives.

Very few magmatic enclaves have been observedesetimassifs. It is in the central
end granite that has been observed this phenom&hese are microgranular enclaves,
with widely varying sizes. The most common are iceetric size, they have an ovoid
shape and a rounded contour and are formed by mi@gmerogranular or grained

rocks, net or diffuse contact with their host rock.

Keywords: magmas, granite, enclave, EMS, Hoggar.
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Fluid inclusion characteristics of Aniuri and Joncton gold deposits
(Aboisso, Southeastern lvory Coast)
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The Aniuri and Jonction gold deposits are locatethe Afema shear zone which contains
the most significant gold mineralizations withinetlgold fields of Aboisso, southeastern
Ivory Coast. These mineralizations are encloseguiartz veins affecting metaarenites. Two
primary ore types are recognized: (i)combinedgolainty contained in the gold-bearing
pyrite associated with arsenopyrite; (ii) free gakbociated with arsenopyrite, chalcopyrite,
and pyrite in quartz veins. Mineralized quartz served as: (i) well crystallized, smoke-
grey quartz (quartz 1) contemporary of gold-bearpygite, and (ii) white to grey quartz
(quartz 1) resulting from a subsequent silicifioat Three types of primary fluid inclusions
are observed in quartz |: agueous, aqueous-carlfe®ic %), and carbonic fluid inclusions.
The coexistence of these three types of fluid siolis in the same clusters allows us to
propose that fluid immiscibility has occurred iretprimary quartz vein of the Aboisso gold
field, the original fluid being an homogeneougd-CO,-NaCl fluids with minor amounts of
N,x CH, and low salinity (lower than 13.4 wt % eq. Na@mnly aqueous fluid inclusions
were observed in the second generation of mineclgartz vein (quartz 1l); they have also
been observed in quartz | as fluid inclusion plarfésid inclusion studies indicate that
Aniuri and Jonction deposits resulted from two sssive stages of mineralizations
characterized by two distinct P-T conditions: (fget 1 occurring at 300-420 °C and 125-260
MPa; and (ii) stage 2 at 200-340 °C and 100-200 .MPa

Keywords: Gold, Fluid inclusions, P-T conditions, Birimiafniuri, Jonction (Ivory Coast)
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Lithological Architecture and Petrography of the Mako Birimian
Greenstones Belt, Kédougou-Kéniéba Inlier, EasterBenegal
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Beaulieu, 35042 Rennes Cedex, France
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The Mako sector in the southwest of the Mako Supeim consists of ultramafic, mafic,
intermediate and felsic rocks associated with gatlations of sedimentary rocks. The whole
unit is intruded by Eburnean various granitoids affdcted by a greenschist to amphibolite
facies metamorphism associated to a high gradeotgrmnalism. The ultramafic rocks consist
of lherzolites, wehrlites and pyroxenites outcrgpon the hills of east and west of Mako
village. They are associated with mafic rocks mapl@f meta-gabbros with variable textures
passing gradually to massive meta-basaltes anopldvas at the top. Lenses of dark and
ribboned quartzites are on top of or inserted witthie mafic rocks. The intermediate and
felsic rocks comprise lava flows and tuffs of antdss rhydacites and rhyolites arranged in
tectonic corridors between Mako and Bafoundou gédk& Three generations of Eburnean
granitoids are recognized: (i) earty (2200-2160 Ma); (ii) syn-Eburnean (2140-2100 Ma)
and post-Eburnear (2080-2040 Ma). Two lithological units can be ohiguished according
to the geometrical relations between these vatfiacies. A lower assemblage made up from
bottom to top of: (i) ultramafic rocks which inclaas can be observed in the mafic rocks; (ii)
layered, isotropic and pegmatitic metagabbros wigicdidually pass to metabasaltes at the
top; (iii) massive and in pillow lavas metabasa(itg) quartzites superimposed over the mafic
rocks locally and thus forming the top of the loweit.

This lower unit presents a volcanism of tholeiiéiffinity near to the IAT and PMORB
(Ngom, 1999. The lithological succession and its geochemidaracters point out an
ophiolitic Supra-Subduction Zone (SSPefarceetal., 2003.

The upper unit consists of andesitic to rhyoliawds and tuffs of calc-alkaline affinities of
active margins Ngom, 1995, arranged in the tectonic corridors. From botttmtop it
concerns (i) andesitic, and (ii) rhyodacitic angaiitic lava flows and tuffs, respectively.
Granitoids are made up of granites, granodioritesdiorites and emplaced in both previous

units.
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The mafic enclaves within the Eburnean granitoids tothe Mako
Paleoproterozoic Greenstone Belt, Eastern Senegal
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The Eburnean granitoids of the Mako sector cordfistiorites, granodiorites and granites.
They form several generations of massifs with \deialimensions, which are intrusive into
the ophiolitic and mixed volcanic complexes.
The mafic enclaves of the granitoids are of twaesyhasaltic enclaves with reactional crown
and dioritic enclaves with diffuse boundaries. Dasaltic enclaves are made up of secondary
amphiboles, of plagioclases associated with ravnels, pyroxenes, feldspars and quartz.
In the granodiorite of Soukourtou (northern Makiese mafic enclaves are metagabbros
which show a brown reactional crown microgranukextire which separates them from
minerals of the granodiorites. It locally appeanjgéctions of the granodiorite within fractures
of the enclaves. The dioritic enclaves are mainlgden up of secondary amphiboles
associated with quartz and feldspars and raresradic pyroxenes. The contact between
minerals of the enclaves and those of the granibeiar diffuse. By places, enclave minerals
are isolated within minerals from the granodioréed viceversa. It is the case of the
granodiorite with dioritic enclaves of Niémeénikéheke two types of enclaves would result
from a mixture between mafic and felsic magmashéncase of basaltic enclaves the mixture
would be incomplete (mingling) or non-existeRit¢her, 1993; Nédélec and Bouchez, 2011
Both the magmas would be diachronic. The mafic natalready cooled is included in a

cooling felsic magma. In the case of dioritic emek both the magmas would be
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contemporaneous and the mixture is more import@adihg sometimes to hybrid diorite
rocks standardNédélec and Bouchez, 201Mesocrat diorite quarzite located 1 km SE of
the granodiorite with dioritic enclaves of Niéméhikvould be the ultimate phase of this
mixture. The rock shows a grained texture madefugeltimetric plagioclase and amphibole
rods, intermingled with some quartz and biotitgrttsents fractures secondarily borrowed by
guartzo-feldspathic arrivals. The mineralogical ilanity and the geographical proximity of
mesocrat diorite quarzite and the enclaves of thaggliorite let suppose a comagmatic link.
The complete mixture occurs within the framework aofturbulent plume leading to the
formation of a dioritic hybrid rockHuppert et al., 1986; Nédélec and Bouchez, P0Thus,
the mafic enclaves of the Mako granitoids woulddependent on an incomplete (mingling)
or complete (mixing) mixture between a mafic anfélaic magma, respectively. The age of
the Mako granitoids turns between 2.2 Ma and 2.Q(Mdor et al., 201

Keywords: Enclaves, Granitoids, Eburnean, Paleoproteroitako.
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The Structural Evolution of the Dialé-Daléma Basin, Kédougou-Kéniéba
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The Dialé-Daléma group is located in the easterhgiahe Kédougou-Kéniéba Inlier (KKI).
It is essentially composed of Paleoproterozoic trams. Several lithostructural studies in
this area have allowed the proposition, often awarsially, of several phases of deformation
during the geodynamic evolution of the region.Hrs tstudy, we suggest the existence of D
and Db deformation phases.;Ds of a tangential nature. It is mainly characed by flat
folds and a main shortening stress generally NWe8Ented. D is of a transpressional
character. It is divided into two stages. Thefose, () is of a coaxial and compressive
nature. It is characterized by a NS to NNE-SSW(dirgg foliation S, It evolves gradually to
a transcurrent phase {fp, characterized by ,F folds with generally subvertical axes,
affecting the &; and by a NNE-SSW to NE directed,$oliation. During the [ phase, the
main shortening stress gradually pivots from the &wegction to NNW-SSE direction after a
clockwise rotation in a context of continuum of @@hation. Furthermore, we have identified
two regional phases of deformation namedaBd Dr. The B is also divided into two stages:
D3, and By D3, is of a transtensive and transcurrent natures ¢hiaracterized first, by NE-
SW sinistral shear corridors, which are locallyoasasted with extensional jogs. During this
stage,o; iIs NS to NNE-SSW oriented. Secondly, thg Bhortening stress{) evolved from
the NS to NE-SW orientation causing dextral NS sleearidors of a transcurrent natures,D
is of a compressive nature with a weak sinistrabsitomponent. It is at the origin of brittle
structures and conjugated shear corridors crossguid, fabrics. These structures are
generally NE-SW, EW and NW-SE oriented. Theddrresponds to an extensional phase, in
NS direction, which generates normal faults of alldeW direction. Q@ could correspond to

the final stage of the evolution of the Eburneargeny in the KKI

40 ©igcp638 - Aifa & Dabo



Recueil des résumés & Programme PICG638 - Abstracts Volume & Programme IGCP638 - Dakar, Dec. 5-10th, 2016

Keywords: Structural evolution; Paleoproterozoic; Daléma; .

Acknowledgments: We would like to warmly thank the Rand Gold Mini@@mpany for its financial support
and equipment which tremendously contributed to ithplementation of my research project. We are also
grateful to the AGEM/IAM Gold Mining Company for éfr logistical support on the ground. This company
assured also the manufacturing of our thin section€anada. We dedicate special recognition to sfiln
Bantsimba, Timothee Miyona, Benoit Michel and kit staff at the Boto Camp (Noumoufaga) to albeff

for the success of this work.

Litho-Structural interpretation of magnetic anomalie in South-West Mali:
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The study area lie in the Malian part of the Kédmugféniéba Inlier (KKI). The KKIl is the
westernmost exposure of Paleoproterozoic crushénWest African Craton. It consists of
linear volcano-plutonic belts and sedimentary b@swhich are separated by the Main
Transcurrent Zone (Ledru et al., 1991) and the @an#&lali Shear Zone (Bassot and
Dommanget, 1986).
This work presents the results of the first yeathef Ph.D. thesis. It presents an updated litho
tectonic map of the Malian side of the Kédougou-i€ba Inlier based in the interpretation of
field and airborne geophysical data. This map shavegor NNE-SSW structures in the
southern part intersecting a magnetic anomaly. Tdmsmaly is a tourmalinite rock
intersected and shifted by these NNE structuresonsists essentially of tourmaline (up to
80%), quartz, and rutile. Muscovite, goethite, airand apatite were also found in this rock.
This tourmalinite anomaly is one manifestation aegional boron anomaly that extends for
more than 200 km along the strike of the Senegdi-Malt system (Lawrence, 2010). A
release of B-rich fluids from fractionated felsielts (London et al., 1996) is one potential
source for the anomaly, and the pervasive growgpajenetic tourmaline (Lawrence 2013a).
It is likely that the source and the establishma&ithis tourmalinite is the same as Loulo
(Lawrence, 2013a and 2013b, Lambert-Smith et 81162 A tourmaline isotope study is
warranted to further examine the origin of thesernmlines.
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Hydrogeology of the base and sustainable developnten
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Hydrogeology is a science that studies the flongadundwater, its management and its
optimal protection against pollutants. It usesislbgical approach to other disciplines such
as physics mathematics, computer. In the Africamtioent, groundwater resource is
important to note the aquifers of the Northern $ah@ilgeria, Tunisia and Libya),
sandstones Nubians

In sub-Saharan countries like Senegal, the scaotisyrface water because it involved little
to supply the population with water (Serigne Fa983). The essential water destine to the
water supply of the population is drawn from Lakei€bs and the largest aquifer system that
is the Maastrichtian. Among the water resourceghef Senegal we distinguish 4 major
aquifer systems namely the shallow aquifer systathed "terminal complex" which includes
the sandy clay and sand dominant formations of Guaternary (QT), the Continental
Terminal (CT) and the Oligo-Miocene (OM), the imtexdiate aquifer system that groups
mainly karst limestone formations in places, martl dmestone of the Eocene (EO) and
Paleocene (PA), the deep aquifer system regardimygessand formation in sandy loam or
sandstone Maestrichtian (MA), covers almost atbehegal basin and is a huge reservoir and
finally the aquifer base system which includes $leeni-continuous discontinuous aquifers

cracks and alteration granitic and metamorphic &iroms of eastern Senegal (Southeast),
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with tablecloths, the quality and volume are stiht satisfactory (source ministries of
hydraulic, October 2015). The configuration of dopiifer system in the Senegalese base is
arranged as a result; the base was fresh rockstivapermeable, followed by a rock fracture
zone can be a very productive aquifer when theseures are related and finally we have a
highly altered rock area called regolith includittgir storage capacity in water Apart from
these flow parameters (porosity, permeability gjereoefficient) depends on its thickness.
The operation of the water base areas is very caxgid requires mapping and precise data
to identify the junction of these fractures for guotive drilling and avoid empty only an
isolated fracture during operation. The exploitataf these resources and exaggerating the
climate change phenomena make these water res@reebscoming increasingly scarce.
Indeed groundwater resources are now highly exaoiin the country with the
implementation of several boreholes throughoutliheegions, and that accompany climate
change, resulting in a change in rainfall, whicHike one natural source of groundwater
recharge of aquifers to share the exchanges of dfowater that is between a river and the
groundwater. Sustainable development requires gwmater resources management and
protection especially in base zone because itrg walnerable aquifers to pollution but this
may be dampened by the realization protect areandrahe water harvesting zones for
consumption and also make long-term investmentshis sector because it is also its

sustainability.
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Index of Lithium and associated substances mineraation in the
Kédougou Kéniéba Inlier, East Saraya area

Mamadou Diop

Dakar/FassCasiern°30, Senegal
E-mail:mampalmar@yahoo.fr

In pegmatites, Li appears as metasomatic procase idifferences phases of evolution: at an
early phase, it replaces K in microcline to fornodgpmene. In a second advanced phase
(greisen), it would intervene with Rb, K, Ca torfolepidolite.

The East Saraya area constitutes a portion of #ao#gou Kéniéba inlier; which contains
geological formations dated from Lower ProterozdiBirimian), divided into two
SupergroupsRassot, 198y Mako and Dialé Daléma. These Birimian formatiamsist
mainly of volcanic, sedimentary and volcano-seditagn rocks which are cross-cut by
granitic intrusions (Saraya and Badon Kakadian).

The courses which are magmatic continuation of y@acansist of a nested cogenetic massif
forming the Saraya Batholith in nested plutons.sehplutons are characterized by elliptical
shapes highlighted by magma produces paths (ENE-W&Wral axis).

In the East Saraya sector, the banking granitogdsnainly sedimentary and volcano-
sedimentary (Daléma). These formations were folded schistosed during the major
deformation () which had structured this area. These granit@ds represented by
synkinematic massifs (Saraya, Moussala, GamayeptBamnd Dar Salam) that are post-
tectonic which is rare in this part of the inlier.

As in all the massifs, one notice the presence lofirpetric micro-veins of pegmatites
containing black tourmaline:

In the area of Saroudia, the typical facies of itBoand muscovite with coarse texture is
oriented and represented by some small shreds &tdbated between Dinndiari and
Nafadji. The thin facies with biotite is weakly ented or not. Yet this facies is well
represented between Toubakouta and Samékouta.ntaiee numerous pegmatite fields
(black tourmaline in pegmatites). Between Nafadjd aroubakouta, the granitic Saraya
massif has a border facies at biotite and amphiblbigtly oriented or not. Melanocratic
endopolygenic enclaves are common. Many pegmagibestz, feldspar, tourmaline often

cross-cut this facies and form true pegmatitiaglKobokoto).
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The typical facies is a porphiroid with coarse nawe. It is found in several isolated
outcrops in the micaschists between Nafadji and IMmga. Two greisen associated with
this facies have been recognized.

In the Ylimalo area, the Saraya granite is homogegen the central part of the sector. The
most typical facies is an oriented granite with ooygte. In the northern sector, a facies of
border whith thin grain and rich in pegmatite witburmaline is well developed on the
Balakonko-Ylimalo axis. At the northern extremity the Saraya granite, the melanocratic
enclaves (biotite, amphibole, tourmaline) are fesgu elongated and oriented parallel
between them, introducing witnesses of originalistoBity and many pegmatites with
muscovite and tourmaline.

The East Saraya sector contains in the same areg mdex of Li mineralization and
associated substances:

In the Ylimalo area (13°64'N, 11°29'W), the workared out in the sector (e.BRGM,
1962 show that the encountered ore is constituted byitaum aluminosilicate or
spodumene. It is found in the pegmatites of thggare that are related to the granitic massif
of Saraya. The contents of,O are about 6%. The evaluated reserves of spoduarerwver
5,000 tons.

Samples of strems sediment were taken from thre®rse(Kolia, Bambadji and Nafadji),
established on the basis of mineralization indexitioeed in the documentation of previous
geological work. The results are presented asnmdtive geochemical map. Such map offers
preliminary information on the presence of minemation of Nb, Ta, Li, Sn and Il in this
region. Following geochemical interpretation of tlesults of analyses carried out on rock
samples and termite moundBir{ia Resources, 20)4and the study of the geological
documentation, the sector of Saraya detects falom@eas for lithium mineralization and

related substances.
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Multi-scale analysis of Potassium, Thorium and Urarum concentrations in
Paleoproterozoic granites from eastern Senegal
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Airborne gamma rays surveys have been used in &lisstand more recently in West Africa,
for geological mapping in a context of scarcityooftcrops. The quantitative use of airborne
surveys (e.g., evaluation of total budget in rosksiling laws, or correlation with elements of
economic interest) requires an understanding ofabirs controlling the airborne signature,
including the spatial distribution in fresh rocksjls and regoliths at small scale. In order to
tackle this question, we have examined the didiobuof K, Th and U concentrations from
airborne (~30000 kfin Eastern Senegal, 250 m line spacing) and grbased radiometrics
(several grids of 150 m x 150 m, 5 m resolutionfjuaed with a portable gamma ray
spectrometer at 4 Paleoproterozoic granitoid massif East Senegal (Balangouma,
Moussala, Saraya and Badon). We find that the dpoé&, Th, U concentrations within a
grid may be comparable or may even exceed the ¢feezoncentrations from airborne data
over the entire granite, suggesting fractal or nitdictal behaviors. Log-normal distributions
are common in ground measurements, whereas nomakllag-normal distributions are
observed in airborne data. We assign modificatibdigtributions, at least in part, as being
the consequence of the application of the centrat theorem to gamma ray data, given the
difference in scale between the two data sets. Mahres observed from ground-based data
do not usually match the mean value for the comedimg granite from airborne data. Other
factors are there fore involved, such as the vhiahrface proportion of soil, regolith and
fresh rocks in each pixel. Our study illustratesttd, Th, U concentrations vary at all scales
(from regional to outcrop scale). The new evidefareasymmetric distributions at small
scale implies that the concentrations in airbormdiametrics are usually shifted to higher

values with respect to most frequent concentratieson the ground.
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The orthogneisses of SASCA domain (lvory Coast, Weafrican Craton):

some Birimian crustal segments with a strong archaisignature

Fossou Jean Luc Hervé Kouadig Alain Nicaise Kouamelah Sagbrou Chérubin Djrg
Lenka Baratoux *, Marc Ephrem Allialy, Yacouba Coulibaly
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Belin, 31400 Toulouse, France
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The coexistence of archaic and modern lithologadaracteristics in the Paleoproterozoic
domain (Birimian) of the Man shield (southern Wadtican Craton) once more calls into
guestion the secular change of the Archaean-Pmi®rdooundary, which would correspond
to the end of the archaic processes of crustalgienehe study of orthogneisses of the south-
west of Ivory Coast (SASCA domain for the rivers&mdra and Cavally which cross the
domain), precisely those localized from Bliéron @rand-Béréby shows indeed the
persistence of the archaic processes in the Binid@amains with the presence of TTGs. Sm-
Nd isotope systematics of two paragneisses assdciaith the orthogneisses give model
ages andNd close to 2.5 Ga and zero, respectively, indicathe incorporation of Archaean
inherited components in the protoliths of the Biamformations of the studied sector. The
studied area belongs to the transition zone locaitveen the Archaean and Birimian
domains sensu stricto, where Archaean relics datte3l2 Ga were found. The geodynamic
model that we propose for the genesis of the faonatof the studied area in particular and
for the SASCA domain in general takes place in stages. Firstly, we suggest a subduction
of an oceanic crust. Secondly, this oceanic slalisnaleiring the subduction to generate an
abnormally thickened crust at the base of which Ti&gmas occur. The upward vertical
movement of the TTGs and a general NW-SE shortegamngrate the vertical structures

which characterize the formations of the area.

Keywords: Orthogneiss, TTG, SASCA, Birimian, West Africanan, Ivory Coast
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Tectonics-mineralisation relationships in ancient @tons, a new structural

framework
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Field and experimental works on deformation modésha continental lithospheres in
compressive regimes show major differences comp@aredodern orogenic belt&épais et
al.,, 2013. These works led to a new tectonic model markgdcbmpression-induced
downward motions of pop-downs of upper-crustalsvBward motion of upper-crustals does
not require any gravity-induced processes as has peoposed for sagduction of heavy
greenstone belts in the Archaean. The first-ordguirement is a weak lithosphere with a
ductile lithospheric mantle (Fig.1). In such a @xtt pop-downs of upper crust pile up along
vertical deformation zones potentially connectethwhe underlying ductile mantle. These
zones are marked by high strains, steeply dippotigtions and steeply plunging stretching
lineations. They are particularly favourable farcalations of fluids of various origins from
surface to mantle, and for long-lived fluid trapgiand fluid-rock interactions=(g. 1).
We present field examples from various areas (Afri€anada) arguing that pop-down
tectonics maybe a key for various ore concentrat{@, Au, Ni, U) in various crustal levels
(from greenschist facies to partial melting) withiichaean and Paleoproterozoic belts.

Potential applications to western Africa and Guighigld are further discussed.
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b

1 compaction and diagenesis
2 metamorphism and partial melting
channeling of mantle fluids and magmas

Fig. 1. @ Model of compression of a hot lithosphere wheitiagrup of upper crustal pop-downs may favour
interactions between crustal deformation, fluichgfers, fluid trapping, and potential ore depoghi$ Analogue
model of shortened weak continental lithospherewsi® piling-up of upper crustal pop-downs within
underlying weak crusGapais et al., 2034
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Contribution to the localization of favorable layers for traditional
exploitation of pottery: example of the High Atlasof Marrakech, Morocco

Fatiha Haddach Ahmed Algouti, Abdellah Algouti, Zahra Mourabit

Laboratory "GEOBASSMA", Geology Department, Facoft§science Semlalia , University
Cadi Ayyad, BP 2390, 40000 Marrakech, Morocco
E-mail: Fatiha.hadach@gmail.com

This contribution is to locate and characterizeofable layers for traditional pottery mining
using geochemical analysis of clay samples in thghHAtlas of Marrakech area. The
macroscopic and microscopic descriptions of theeddht layers identified in the study area
allow the interpretation of sedimentological andistural characteristics of each facies. At
the outcrop, these facies are generally marked dyn@ant desiccation figures and the
presence of traces of biological activity, reflagtia low layer of water depositional
environment under a moderate to low hydrodynamggnme. The geochemical analysis on
claysamples show relatively similar results to thiaie Ourika Douar Tafza region. As such,
we are convinced that the results presented invibik will be useful and will provide a

good orientation for the future potential developtaé projects.

Keywords: traditional pottery mining, clay geochemical asay High Atlas.
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Example of paleo-Sebkha littoral Senonian deposiis the AitOurirBasins

area, High Atlas of Marrakech, Morocco

Fatiha Haddach Ahmed Algouti, Abdellah Algouti, Maryam Khal, Za&hMourabit

Laboratory "GEOBASSMA", Geology Department, Facaoft§science Semlalia , University
Cadi Ayyad, BP 2390, 40000 Marrakech, Morocco
E-mail: Fatiha.hadach@gmail.com

The comparative analysis of three sections oriekifledt-East at the level of the Jbel Sour
Basin, helped to defining during the Santonian:

* A western sector of detrital coarse sedimentgjodiéed in the context of a fluvial
dynamics.

* An eastern sector of mainly carbonate-evapoeidiraentation, in a less deep and confined
environment, subject to significant subsidence undehot, arid climate favoring the
formation of Sebkha facies.

These Santonian deposits are organized in a réggessgasequence, surmounted by a
Maastrichtian transgressive formation, correspopdimn this area, to a tidal-flats
environment. This evaporite series is marked byrélarn of the epicontinental sea, under a

hot, arid climate, by an Atlantic transgression ampassing the entire study area.

Keywords: Senonian, Sebkha, sedimentation, ichnofaciedagonent, subsidence
Marrakech High Atlas.
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Geology, Hydrogeochemical Modeling and PredictionfoNater Pollution in
the lower alluvial Aquifer of the Soummam Valley, n north-east of Algeria
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A qualitative approach has been applied in ordestiady hydrogeochemical functioning and
evolution of water quality of the alluvial aquifer Lower Soummam Valley in the North-
East of Algeria. The Soummam valley is at the headnvironmental major preoccupation
in Algeria, it represents an important dynamic @rterhich insures development of the
Kabyle hinterland. This work is the first integratapproximation between surface water and
groundwater quality in the valley. Seasonal cormegioin evolution and effects of the natural
(Geological context) and anthropogenic factorsiagure, industry and urban wastes) were
evaluated. Then, a hydrogeochemical model was dpedlin order to simulate contaminant
transport in the alluvial aquifer and enhance thdeustanding of the impacts of agriculture
and industrial activities and urban wastes, on gdawater quality. It is used as a predictive
model for the valley and will constitute a roadmiaporder to restore water quality as
required by the European water quality guidelindwee objectives were developed in this
paper,i) understand sources and transport of pollution fletween Soummam oued and
aquifer, ii) simulate and predict groundwater concentrationsl @030 andiii) evaluate
impacts of human activities and establish vulnditgband pollution risk map. This work
encourages integration of quantitative managemeails tand environmental control and

predictive tools in order to preserve water resesii@f the valley.
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The Eburnean granitoids of the Mako Birimian Greengone Belt,
Kédougou-Kéniéba Inlier, Eastern Senegal
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The granitoids of the Mako sector consist of dewjtgranodiorites and granites. They form
several generations of massifs with variable dinmerss which are intrusive into the
ophiolitic and mixed volcanic complexes. Accorditm their age, their relationships to
Birimian formations and Eburnean deformation, thgesups of massifs can be distinguished:
(i) early granitoidst; (2200 Ma to 2160 Ma), deformed and intrusive itite Greenstone
Belts; (ii) conformable syn-tectonic granitoids (2150 Ma to 2100 Ma); (i) and
subarounded post-tectonic granitaigl (2090 Ma to 2040 Ma). Both the last groups are
intrusive into the Greenstone Belt and the sediargrBirimian basins.

Early Granitoidnl are represented in the Mako sector by Soukoumtarogranite with
biotite cross-cut by granodiorite with mafic enaay At the outcrop, the coloured rock is
folded and foliated, presenting a microgranulatusx mainly composed of quartz, feldspar,
biotite, muscovite, epidote and opaque mineralss Tcrogranite underwent the effect of
contact metamorphism related to the emplacemetiieofgranodiorite with mafic enclaves
which involved its deformation and its transformatiinto orthogneiss. This granite with
orthogneiss biotite would represent a part of thengdiorite of Badon located at ~3 km
northward and which was dated by Pb/Pb method aroZiat 2213 + 3 MaGueye et al.,
2007). This early plutonism is associated with the ophic complex of the Mako sector.
Conformable syn-tectonic granitoid are the massifs elongated according to NE-SW to NS
Eburnean directions and often containing enclaviesnafic rocks. They show a planar
anisotropy marked by the stretching of mineralsoesiag to foliation. In the study sector,
they are represented by the granodiorites of Satdwwand the curve of Sékhoto Peul along
the RN7 road as well as mesocrat diorite of Niék#&niThe mafic enclaves of the
granodiorites are generally deformed (boudinagkdared, twisted) with irregular borders.

In chronological viewpoint, these diorites and gmiorites would be the equivalent of the
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granodiorite of Soukouta, located at ~5 km westwdeded by U/Pb on zircon at 2142 + 7
Ma (Delor et al., 201p

Post-tectonic granitoides form subarounded massifs with equant texture oftéthout
enclaves and unconformable on Eburnean structlhey. are represented by the pink granite
of Niéméniké, made up mainly of orthoclase, blustartz, plagioclase, amphibole and mica
layers. These post-tectonic granites can be chogredlly related to that of Tinkoto, located
at ~7 km southward and dated by U/Pb on zirco®@42 9 Ma Gueye et al., 2007

Keywords: Granitoids, Eburnean, Birimian, Mako, Kédougou-katra
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The Barite, Chalcocite and Galena Mineralization othe Ougarta Chain
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The Ougarta chain is a folded region which undedithe old suture between West African
Craton and the Hoggar shield. The Ougarta chdiormed by two distinct structural units: a
volcano-sedimentary basement probably structuredhgluhe Pan-African orogeny and
lately intersected by volcanic rocks. Basement\asidanic rocks are covered by a Paleozoic
cover in a major unconformity position. The Paleozmver is formed by a big detrital series
and folded during the Hercynian orogeny. This Pad@&o cover is in its turn overlain
unconformably by Cretaceous formations or by Neegeeposits. It has a general NW-SE
orientation. It is divided into two main distinotivdomains: (i) the Daoura Domain in the
Northern part and (ii) the Saoura Domain in thetBexn part.

This chain is characterized by the existence ofyni2a Pb, Cu (Ag) which are divided into
several vein fields. The veins are hosted withitridé formations of Precambrian and
Cambrian age. Mineralization appears as filled dpactures. The veins show net wall rocks
and several textures (massive, breccia bandedleetes] textures). Their shape is irregular
and their length is from hectometer up to kilomefdre thickness ranges from 1 to 5 m and
the vertical extension varies from 50 to 150 m. yitshow a zonal distribution from
Northeast to Southwest. Copper minerals dominatthénnortheastern part of the Saoura
domain while barite dominates in the southwestam @f the Daoura domain.

In the Saoura domain, mineralizations are centeredhe anticline structures of Draa El
Kelba and Djebel Bet Touaris. In this area minetmn is only composed by sulfide
minerals of vein type: (i) chalcocite, pyrite antatcopyrite. The veins show a N80°E
direction; (ii) galena veins with subordinate pgrifThey strike N70°E and(iii) chalcocite
veins with subordinate bornite, pyrite, chalcopydind galena. The chalcocite veins show a
N130-140°E direction.

In the Daoura domain, mineralization is mostly cosgd of barite minerals with subordinate
sulfide minerals. Barite mineralization appearshiree main vein fields: (i) the vein field of
Djebel Draissa where mineralization may be onlytbasrbarite with minor galena or barite
with minor chalcocite, pyrite and chalcopyrite. 3Hield vein of Draissa shows a zonal
distribution from North to South: Ba, Pb in the Mmrn part and Ba, Cu in the Southern
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part;(ii) the Toumiettes field veins that hosts tkwod of veins: barite veins and sulfide veins
of chalcocite, pyrite, chalcopyrite and manganesédey (iii) the Oglat Beraber field veins
where the veins are only filled with barite minerdh this last field vein, the veins cross-cut
rhyolite rocks.

In these field veins, the mineralization appears a&siccession of barite filled lenses. They
generally strike N55°-85°E with the exception ofrm®o veins exhibiting a N130°-140°E
orientation. The length of outcrop varies considgrdrom 100-200 mup to 3-6 km. The
thickness of these veins varies from 20 cm to 5 m.

Their age is not well known with accuracy. They ssr@ut Precambrian-Cambrian
formations. Till now, observations on the field didt show Ordovician or more recent
formations which are intersected by mineralizechseiAs this chain was structured during

the Hercynian orogeny, it seems that the baritesypostdate clearly the Hercynian orogeny.
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Thermomechanical evolution of the Proterozoic Eburean Crust and
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Inlier
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The metamorphic formations of the amphibolite faci@=500-660°C) located in the
Kédougou Kéniéba Inlier in the Diale-Daléma Supeugr are affected by Proterozoic
thermomechanical crustal evolution between 2.5 & Ma. We have studied this
deformation and metamorphism in surrounding of $a@aya pluton, which represents the
middle crust (4-9 kbar). While some authors attebthis metamorphism to the contact
aureole of the Saraya pluton (Ndiaye et al., 198®8rmodynamic calculations identified an
early stage HP/MT relics preserved in a form reg@tnet cores. We have studied a series of
metasediments in the vicinity of the Saraya plutocated at variable distances from the
pluton. The metamorphic assemblage is garnet-ditaipdagioclase-biotite-white mica-
quartz at 2-4 km from the pluton and garnet-state-plagioclase-sillimanite-cordierite-
biotite-white mica-quartz at the contact betweenrtietasediments and the granite intrusion.
The P-T conditions calculated using a P-T pseudmse{de Capitaniand Petrakakis, 2010)
suggest a multiphase metamorphic evolution in ea8enegal during the Proterozoic with a
first regional phase M1 HP/MT (8-9 kbar, 520-560%0y a second post thickening stage M2
related to the thermal maturation and partial mglof the upper crust (5-7 kbar, 600-630°C).
The U-Pb geochronology data obtained on metamorplunazite range between 2040 to
2060 Ma for the metamorphism M2.
By combining a study of field data, thermodynamiodeling of metamorphic equilibria,
modeling of the thermal evolution of the crust ajgdchronology, we have investigated the
geological and geodynamic conditions that took elatring the polyphase Eburnean
Orogenesis. This information is essential in a datiéection perspective to boost mineral

exploration in eastern Senegal.
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The Logoualé Band: a large Eburnean (2.05 Ga) crush the Kenema-Man
domain (Man-Leo Rise, West African Craton) recycledrom Archean
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The Archean domain of the Man Rise was strongly otghzed during Eburnean
coincidentally with the genesis of the Baoulé-Madsmain (Birimian). This remobilization
has allowed the recycling of Leonian and Liberiamfations to generate a large Eburnean
crust represented by the Logoualé Band.ZirconsddayelL A-ICP-MS laser ablation of two
samples of biotite-bearing pink gneisses of theduadg Band confirm the Archean origin of
the Logoualé Band formations with ages at 2709 48 2804 + 11 Ma. The Logoualé
Band’s Eburnean age is justified by total resetohgpoth U-Th-Pband Sm-Nd chronometers
in recrystallized zones of monazites, and in garveth average ages at 2050 = 16 Ma
and2053 = 15 Ma, respectively. Non-recrystallizedes of monazites gave an average age at
2712 + 16 Ma. We propose that the Logoualé Banlsrace originally sediments lay down
in some protocratonic rift-type basins. During Himan, these sediments were buried,
underwent high-grade metamorphism and were exhumadectonic context dominated by
transcurrent motion. The configuration of bandexh iformations (iron deposits), which are

abundant in the Logoualé Band, would date backédeburnean.

Keywords: Logoualé Band, pink gneiss, Leonian, Liberian, flean, remobilization,
recycling, zircon U-Pb dating.
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Porphyry Type Mo-Cu Mineralization at the Bled M’Dena (Eglab Massif,
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The molybdenum-copper mineralization of the BledDha circular structure occurs in
Paleoproterozoic Birimian formations. The mineratian is concentrated in a quartz-diorite,
guartz-monzodiorite and granodiorite and is intetgd as porphyry Mo-Cu style.
Geochemical data show moderate light rare eartimexie enrichment, high Sr/Y ratio and
low Yb concentration, suggesting volcanic-arc d@fyinand I-type signature. Two main
paragenesis are distinguished: (1) molybdenitealcolpyrite - pyrite and (2) chalcopyrite -
pyrite - galena as stockwork veins essentially mdrky widespread propylitic alteration
close to vein margins. Fluid inclusions relatedhs sulfides range from aqueous to aqueous-
carbonic to solid bearing with moderate to highinsié¢s. The Bled M’Dena complex

represents one of very few Precambrian porphyryQdadescribed in the African continent.

Keywords: Bled M’Dena structure, Paleoproterozoic, Molybdencopper porphyry,
propylitic alteration, Fluid inclusions
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Current Situation of AFREF and First Results from GNSS Networks in
Africa
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The African Geodetic Reference Frame (AFREF) isceored as a unified geodetic reference
frame for Africa. It will be the fundamental basws the national three-dimensional reference
networks fully consistent and homogeneous with ltiiernational Terrestrial Reference
Frame (ITRF). When fully implemented, its backbomdl consist of a network of
continuous, permanent GPS stations such that aamsavhere in Africa would have free
access to, and would be at most 1000km from, st&toss. Full implementation will
include a unified vertical datum and support fdods to establish a precise African geoid, in
concert with the African Geoid project activitieShe realization of AFREF has vast
potentials for geodynamics, geodesy, mapping, surge geoinformation, natural hazards
mitigation, earth sciences, etc. Its implementatol provide a major springboard for the
transfer and enhancement of skills in surveying geodesy and especially GPS technology
and applications.

AFREF is, therefore, an African initiative to unitile geodetic reference frames of Africa
based on the ITRF through a network of GNSS bagm®mss at a spacing such users will be at
most within ~1000 km of a base station.

First Reference Frame Solution of about 80 geodeBS stations in Africa has been started
in February 2013 at some processing centers indeuamd Africa. Results of independent
solutions being developed by various African séfenteams: Hart RAO, South Africa;
Ardhi University, Tanzania and SEGAL, University Beria Interior, Portugal, show an
accuracy of aligned ITRF 2008 using 42 IGS stationg and N components with 3.0 mm

and in U component 7.5 mm.
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SHRIMP U-Pb zircon geochronology of basement rocksom the ring
uplift of the Velingara Impact Structure, Haute Casamance, Senegal - a
comparison with the Mauritanides from Bakel

Sharad Mastér, Richard Armstrong Souleye Wade
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The 48 km diameter Velingara structure, centredl4t07'40” W, 13°02'13” N, in Haute
Casamance, Senegal, was initially discovered omlsanimagery (Master & Woldai, 1998).
It is situated on Mid-Eocene marine sediments efdbastal Senegal Basin, and is buried by
up to 90 m of post-Eocene non-fossiliferous comtiaksediments and laterites. Geophysical
and drilling information indicates that the cenfpalrt of the structure, the Anambé basin, is
underlain by a structural uplift of metamorphic &aent rocks. These features are interpreted
to be evidence for a large buried complex meteantpact crater (Master et al., 1999).
Further support for an impact origin of the struetaomes from a 3D digital terrain model,
obtained from satellite radar interferometry, whethows a well-defined ring structure, as
well as a central partial ring, interpreted as péd ring uplift (Wade et al., 2002, 2006).

We report on new SHRIMP zircon U-Pb ages of metamkt rocks from the central ring
uplift of the Velingara Structure at Soutouré, whdre only surface exposures were found in
a trench. We obtained late Neoproterozoic (Ediagaages for two metavolcanic samples.
These ages are comparable with a new age from #kel BRRiver section of the Central
Mauritanides, along the Senegal-Mauritania bordsgion. Our new data confirms the
presence of Mauritanide Belt basement in the ckentrg uplift of the Velingara Structure,

and is the strongest evidence to date for an ingagin of the structure.
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The WAC-CADOMIA-LATEA Collision as recorded by the Saghro Group
(Morocco) and Série Verte (Algeria)
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Along the northern and northeastern boundarieshefWest African Craton (WAC), the
younger metamorphic event of the Pan-African ciglkecorded in the Saghro Group (SG) of
Morocco and the Série Verte (SV) of western Hogd@dgeria), respectively. The Saghro
Group is a folded, low-grade volcano-sedimentaneseof the Neoproterozoic basement of
the central (Siroua massif) and eastern (SaghroCarghat massifs) Anti-Atlas Mountains.
We particularly studied the SG metagreywackes @f@ugnat inlier in the easternmost Anti-
Atlas. There, the SG display NNE-trending, mosfyight folds, associated with axial-planar
slaty cleavage and intruded by the $28 Ma-old Mellab granodiorite. Both the low-grade
metagreywackes and the pluton are unconformablglaaeoy the main ignimbrite formation
of the Upper Ediacaran Ouarzazate Group (OG) aedyorg Cambrian formations. Detrital
zircon dates from the literature suggest 610-620abaaximum age of sedimentation of the
SG further to the west (Saghro and Sirwa massitsg. SG correlates with the Ahnet SV of
the Pharusian Il Belt of western Hoggar whose gexke deposits accumulated in the Pan-
African suture zone before 603 Ma next to a volcarc, either an island arc or an active
continental margin, after 620-610 Ma. The SG basid its southeastern equivalent of the

Ougarta-Ahnet-western Hoggar were converted intmedamorphic fold belt intruded by
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numerous high-K granodiorites ea. 580-570 Ma. In the Saghro and Ougnat massifs, the
folds that characterize the Saghro Group show airdorh NE trend suggesting a NW-SE
convergence of Avalonia/Cadomia with respect toWWwC, whereas the coeval Pharusian
folds show a dominant NNW trend suggesting an EN&W\convergence of eastern Hoggar
terranes with respect to LATEA during the latestr@vof the Pan-African cycle.

Keywords: Pan-African; Ediacaran; Cadomian; Anti-Atlas; OugaHoggar

Evolutionary Tectonics of Combined Gondwana - Protezoic Basins of
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Certain Gondwana rift and grabens are located encimtral part of Proterozoic basins in
peninsular India. Pranhita-Godavari, Mahanadi, Ddenwalley grabens and Narmada-Tapti
Tectonic Zone are best examples of such basinsodageological evidences suggest, that
the tectonic evolution of these basins did commenmitie the beginning of Proterozoic Era.
Pranitha- Godavari and Mahanadi grabens have dlinshejpe and are wider at both
northwestern and southeastern extremities. On western side they intersect Narmada-
Tapti Tectonic Zone, to form Satpura and Rewa Isagapectively. On the southeastern side,
these grabens intersect East Coast Fault Zonerto Krishna-Godavari and Mahanadi
offshore basins. All these basins are dominatedfrbghwater facies; however, certain
sections are indentified by marine facies and essi
Intricate tectonic evolution is the most importantderstanding which has emerged from the
present study. Combined Gondwana-Proterozoic basams initially filled by sedimentary
succession, which was terminated by extensive Rrmbe& volcanism. Extensional tectonics
is believed by the present authors, to be largedponsible for development of these rift and
grabens. In response to continued extensional $piite central portions of these rift and
grabens were faulted down to accommodate Gondweaeace. This succession was also
terminated by extensive Cretaceous volcanism. Bwtterozoic and Cretaceous volcanism
were rift related, more pronounced in intersecticaraas of rift and grabens. Magma was
generated due to decompression melting of the dghere. Emplacement of major dyke
swarms is also related with these structures. lgnemmplexes of felsic, alkaline and

kimberlitic suite of rocks are also found assoaatéth these rift and grabens.
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Fumarolic Activity and Formation of Bedded Barite and Naturally
Occurring Fullerene in Proterozoic Cuddapah Basin 6Peninsular India
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Enormous fumarolic activity associated with eruptipulses of agglomerates mark most
significant and interesting event the Paleo-Pra@im history of Cuddapah Basin. Black
carbonaceous slates interbedded within the volsadanentary sequence resemble with
shungite rock of Karelean province of Russia ang haturally occurring fullerene in it.
Spectra obtained by laser desorption/ionizatiorctspmetry has confirmed the presence of
both C60 and C70 allotrope within this unit. Thiglmnaceous horizon is cleaved due to low
grade metamorphism and has both carbon and baritaried proportions. However, some
bands are quite thick and thus form world’s lardesdded barite deposit. Presence of thick
pyrite horizons testifies reducing condition duridgposition. The formidable presence of
heavy element such as barium suggests that themreesis from deeper levels of Earth.
Furthermore, presence of fullerene, one of theeextty rare carbon allotrope suggests

unique fumarolic activity in Proterozoic volcanadgaeentary environment.
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The comprehensive of mantle heterogeneity, compaosih and dynamics
based on the mineralogy, geochemistry and geochrdogy characteristics:
case study orogenic peridotites of Beni Bousera ternal Rif, Morocco)

Zahra Mourabit, Abdelhalim Tabit, Ahmed Algouti, Abdellah Algoufratiha Hadach

Cadi Ayyad University, Faculty of Sciences Sem|&igpartment of geology, Laboratory
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The composition and dynamics of the mantle is thigext of multidisciplinary studies and
multi-scale. The integrated approach focus on cehmasive of geochemical fractionation in
the mantle by the addition of geochemistry of tlements in traces and isotopes applied to
the study of derived products of upper mantle, lanites, basalts, ultrabasic rocks lifts
nodules or crop out massif.

The case study of ultramafic massif of Beni Bouserrops in the internal Rif is supposed
to be a fragment of upper mantle established tezby on the continent, allowing an

understanding of the in situ structure, part ofEaeth "upper mantle".

Keywords: mantle, ultramafic, Beni Bousera, internal RIif.
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The magnetic methods: a tool for understanding gegehamic evolution of
Paleoproterozoic crust of west Africa
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In the Palaeoproterozoic basement of West Afridagrwoutcrops conditions are good, it is
often easy to access to deformation structurehi@éngreenstone belts. In contrast, in the
granitoids which represent more than 70% of thelaggcal formations of this basement
(Hottinand and Ouédraogo, 1975; Castaing et al.32@ructures are not evident at field
scale. This is the reason why the technique ofoartigy of magnetic susceptibility (AMS) is
used for this kind of rocksuillet et al., 1983; Borradaile and Henry, 1996uBhez, 199y

A study undertaken on three granite plutons (Kou@ieshkodogo-Yambaand Nanéni) using
the AMS technique associated with airborne dataedispl and geophysics) and
microstructures examinations allowed to recongditiime rheological state of the crust and
orientations of regional stress at the moment oplaoement of these plutons. The main
conclusions are consistent with the radiometricsaesome of these plutorSgstaing et al.,
2003. At 2128 Ma, the pluton of Kouaré was emplaced soften TTG crust which becomes
brittle at the moment of emplacement of the Tenkodgamba (T-Y) alignment (2117 Ma).
More latter, the pluton of Naneni was emplaced.sTlast pluton is probably a result of
crystallization of a more fractioned magma from Type.

Keywords: magnetic methods, structures, emplacement of pdutteological state, regional
stress
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Geological and structural context of the Bakoudou gld deposit (Gabon)
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Gabon is a country in Central Africa whose geolagicistory is part of the spatial and
temporal framework of the geology of the Africanntioent. The age of the geological
formations outcropping in this country vary from cAean to Cenozoic, and include
important natural resources such as the gold depbBiakoudou and the Manganese deposit
of Comilog, located in the southeast of the coumtrthe Archean Chaillu massif.
The Bakoudou gold deposit, owned by MANAGEM groupce 2005-2006, is hosted by
Archean (2.7 to 2.1 Ga) granites and gneisseseoCtiaillu Massif, which is an extension of
the Congo Craton. The massif is composed by a tgrgnieiss basement including tonalitic
orthogneiss with few amphibolite layers and by ibéot amphibole granitoid intrusions. The
whole formations are affected by subhorizontal teegly dipping foliation, high grade
metamorphism and ductile to brittle shear zones §bld mineralization occurs as free
grains hosted in quartz structures localized witstiear zones affecting biotite granitoids.
Hydrothermal alteration in the proximity of the ramalized structures is marked by a strong
silicification and chloritization of the host rocka fairly well developed lateritic supergene
alteration affects the whole geological formatiofhghe region.
Mapping the metamorphic foliation around the Balmudieposit Fig. 1) shows a dome-
shaped structure with a central zone where folasosubhorizontal and external areas where
the cleavage becomes steeply dipping. The minedhlguartz structures are localized in
normal ductile and brittle shear zones, striking-130°N. The mineralized structures,
steeply dipping in the outer parts of the dome,obe subhorizontal in its inner part.
Southeast of the deposit, the northwestern blodk®fdome is thrusted on the southeastern
block by a reverse fault striking 35-40°N. Theselipminary results suggest that the genesis
of the gold mineralization was contemporaneous wWith exhumation of the granite-gneiss

dome.
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Fig. 1. NW-SE cross section of the Bakoudou deposit
(purple: granite gneiss dome; yellow: mineralizedrz structures).
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The western part of the Kédougou Kéniéba Inlier (Ki§ composed of Paleoproterozoic
NE-trending elongate belts of metavolcanic and igranrocks that alternate with
metasedimentary belts. Four lithostructural doméio east to west are defined across this
region. The KKI preserves a polyphase deformatistohy that is intimately associated with
orogeny-parallel dextral shear along the major sheme, which we interpret as the
partitioned wrench component of bulk transpresdidetormation during the main Eburnean
orogeny.
A new structural evolution consisting of both exdg@mal and contractional events has been
defined for the Mako Belt in the West African Cratd hese events shaped the development
of the fault architecture which controlled the lboa of the regional anticlines, the magmatic
centres, gold mineralization, and the depositiothefEburnean greenstone successions.
In this contribution, we present new structural &mematic data from theMako Belt of SE
Senegal, providing a detailed model for the kinéenavolution of the adjacent Dialé Basin
fill deposits, which are strongly influenced byaponent of dextral wrench tectonics.
Detailed structural studies of the Mako Belt ané Bialé-Daléma Basin reveal that intense,
polyphase deformation was strongly influenced bxtréé faulting shear parallel to the NE-
SW regional structural grain, and along major ptsteng faults, which we interpret as the
partitioned wrench component of bulk transpressialgiormation. Partitioning of dextral
transpression described in the KKI is consistenhwextral wrench faulting along the MTZ
Fault. Importantly, the distribution of this stram highly heterogeneous, due to kinematic
partitioning of the regional deformation into stiw@lly distinct, NE-SW to NS-trending
dextral wrench-dominated domains and extension-dated domains. Field observations
and new geophysical data confirm that the defownatin both domains is broadly
synchronous with emplacement of the late grantiites(Saraya, Mamakono, Boboti, etc.)
and mafic dykes. Hence, the structures in the wre&lmninated domains and the extension-
dominated domains are contemporaneous.The bulkciwdominated transtensional strain in

the KKI, accommodated by the major structures, &l wlocumented by evidence for
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contemporaneous dextral shear and fault-normahside and by the geometry and patterns
of the associated mesoscale deformation.

The formation of folds has been interpreted as doaine to the horizontal shortening
component of wrench-dominated transtensional sti@ahd orientations are consistent with
other mesoscale shortening structures recorddwiwtench-dominated domain.

The structural data presented here may have cangihications for exploration of shear-
hosted gold deposits in the KKI. We demonstrated the gold deposits are best interpreted

in terms of dextral transpression involving obliquoavergence between rigid walls.

Keywords: Kédougou Kéniéba Inlier, Birimian, transpressiotmanstension, oblique
convergence.
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Reduced Gold Skarn Deposits: Formation, General Chracteristics,
Paragenesis and Implications for Potential Reduce8karn
mineralization in the Loulo District

Mame Codou Ndiaye

Institut des Sciences de la Terre, Faculté desnSeet Techniques, Université de Dakar,
Senegal
E-mails:lalinguere100@yahoo,fmamecodou2.ndiaye@ucad.edu.sn

The wordSkarn is an old Swedish mining term originally usediescribe a type of silicate
waste rock, associated with iron-ore bearing selfideposits apparently replacing
Paleoproterozoic age limestones in persberg mitistgict (Meinert, 200%. In modern usage
the term "Skarn" has been expanded to refer toatteyed rock type containing calc-silicate
mineralogy such Garnet, pyroxenes, amphiboles,quitbase, epidote, albite etc. Skarns are
found on every continent, in all rock type andacks of all ages. They have been mined for
a variety of metals, including Fe, W, Cu, Zn, Ma, b and Au. Skarns can form during
regional or contact metamorphism from a range abswnatic processes including fluids of
magmatic and metamorphic origins, amongst othersstMf the skarns are exoskarns and
developed around causative plutons at deep oroshédvel.

For reduced gold skarn the pluton needs to be esband the protolith could be limestone or
any other rock type. Skarns can also be structucahtrolled and develop along faults or
major shear zones.

Reduced gold skarn are in the same tectonic enwienih as orogenic gold (volc.arc related
int.).The main alterations are: clinopyroxene, garnamphibole and low temperature
minerals compare to Silica, albite, chlorite andcste for orogenic gold.

In term of ore mineralogy reduced gold skarn caontpyrrhotite greater than pyrite,
asenopyrite and lollingite compare to pyrite gredib@n pyrrhotite plus asenopyrite plus or
minus chalcopyrite for orogenic gold. Reduced gsldrn contain Fé, Bismuth and
tellurium in additional to some metal associatedrmgenic gold.

One of the main characteristics of reduced goldrskad skarn in general is the zonation in
time and space. Skarn paragenesis is defined bgidsrfollowing phases:

Phasel: Petrogenesis of the emplaced intrusiveardiand ternary diagrams highlight
various types of skarn deposits intrusive relatddlq, Iron, W, Cu, etc.). For the diagram
showing silica content Au plot is in the intermddidomaine (Diorite, granodiorite) between

Mafic and Felsic intrusive.
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The oxido-reduction ratio diagram highlights twoinsadomains separated by a red limit.
Below the red line are the reduced intrusive amddbmain above is for oxidized intrusive.
Reduced gold skarn are associated with reducednanemagnetic pluton (non magnetic
because richer in ilmenite than magnetite). Intreisreduced gold skarn tend to be
metaluminous (relatively in deficit of aluminum hilis deficit is enough to be greater than
(Calcium + sodium + potassium) and have more affiti calc-alkaline series than tholeiitic
ones.

Phase 2. Hornfelsing. A hornfels refer to contaetamorphic rocks that have been baked
and indurated by the heat of igneous masses. Id lsgpecimen the first phase of
hydrothermal alteration at Tongon manifests asavbrto dark purple biotite alteration,
which is clearly overprinted by later calcsilicatiearn. It appears as fine grained randomly
oriented.

Phase 3: Prograde phases. Skarn prograde phasehaeeterized by high temperature
minerals as Clinopyroxene (Cpx), Garnet, amphiholscite etc. For reduced gold skarn
Cpx and amphiboles tend to be more iron rich thadized and Garnet more aluminous than
iron rich. The cores pictures from Tongon Southad@ipshow prograde skarn mineral (calc-
silicate coarse garnets; Garnet-calcite vein wighx @nd Cpx in the matrix with reactions
rims). Garnet and pyroxenes are specificities @fris&k Another specificity of skarn is the
zonation in time and space. Tongon South deposivstthat skarn zonation reflects changes
in mineralogy (aluminium to iron rich from proximi distal), grain size (coarse, medium to
fine grain from respectively proximal, intermediatedistal zone) and degree of retrograde
alteration. A typical Tongon South section hightgypervasive calc-silicate (blue color) and
retrograde (light and dark pink) alterations colté by the NE strike and NW dipping
mineralized structures. The thickness of the chilcate alteration haloes is greater than the
silica-sulphide-Au zones which lie proximal to tfeears.

Phase 4. Retrograde phases. Skarn retrograde phesesharacterized by a progressive
replacement of the garnet/Cpx by low temperatureenais such silica, epidote, prehnite,
plagioclase, albite. The retrograde phase is acaareg by a decrease in temperature and
decrease in gold solubility. Skarn shows compleeephysical signature and are denser than
the protolith (could be responsible of gravimetmomaly or seismic discontinuity). Reduced
pluton are relatively low magnetic because riclimenite (not magnetite). But pyrrhotite of
the exoskarn can show high magnetic signal aron@doiw magnetic response of the pluton.
Induced Polarization (IP) and Electromagnetic dggyif&M) need to be carefully interpreted

because sulphides are conductors but high condlyatvuld be also related to distal graphite
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(case of Tongon). Due to their complexity, geopbtaissignature of reduced gold skarns does

not constitute first choice method for regional lexation program.

The regional environment is a favorable contexpadsible skarn mineralization for in the

Loulo district: There are gold skarns elsewherehi@ Birimian (Ity, Tongon); Favourable

skarn host rocks in the region (limestones); SupglysAu skarn Alamoutala satellite at

Sadiola; Faleme iron (Fe) skarns; Diorites at Lo@ounkoto; Gravimetric anomaly running

from Loulo-Gounkoto to Bambadii.

29 keys words were identified in this reduced gakdrn abstract and 14 of them were found

in the Loulo district mineralized system vocabulaBut a deep investigation needs to be

done in a detailed scale for example: if there diggites in the Loulo system are they

reduced? non magnetic? metaluminous?

From the work done is kindly recommended to:

- start looking for gold skarn mineralization in theulo District as we have been looking
since longtime for orogenic gold.

- do more thin sections or to exploit thin sectionailable data for the district in order to
find calsilicate minerals such garnet, Clinopyroxen

- identify intrusives, to do Electron microscopy sasd(EMS) and rank them according to

the chemical composition.

Geological modeling of Paleoproterozoic Formationsf Yalea and Gara
underground gold deposits (Mali)

Mame Codou Ndiaye

Institut des Sciences de la Terre, Faculté desnSegeet Techniques, Université de Dakar,
. Senegal
E-mails: lalinguere100@yahoq.fnamecodou2.ndiaye@ucad.edu.sn

Yalea and Garaore deposits are located in the siutie West African Craton (WAC) and

in the center of Mali(Taoudeni Basin), respectivalfze main lithological units intersected
in these areas belong to Paleoproterozoic formstion

Hand drawing and digital geological models showt ¥elea deposit is mainly composed of
Sheared Quarzite (SQR) in contact with a packagquaftzite locally alteredalbite with

several bands of SQR and limestone. NS ductilershes along the different lithologies

and cross-cut a brittle silica-carbonate-albiteucttire. The ductile shear is mainly

characterized by a strong chlorite-sericite oveitprg albite alteration with stretched
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brecciated clasts and is associated with hematissih sulphides and local strong
tourmaline. The plan view shows that the purplelpatrea (high grade zone) corresponds to
the zone where brittle and ductile structures amenlinate.The geological modeling
highlights that Gara is composed of folded unitsning along two bands of limestone: the
hanging wall and the foot wall limestones locatathiw a large package of SQR in contact
with the pink quartzite, the quartz tourmaline (Q@fF)the greywacke. Gara QT is in reality a
very fine grained quartzite tourmalinized and hydeomally brecciated. This fine grained
guartzite possibly belongs to an initial fine gedngreywacke indurated and silicified
enough to become quartzite in an early phase ahalinization. The quartz tourmaline
occurred on one or several bands alternating vimghtourmalinized (mineralized) and not
tourmalinized(internal and external waste)greywackighlighting two host rocks for the
mineralization. The tourmaline is playing an impmitt role in the system but seems not to
be the only control of mineralization. The poorlyagtz-carbonate veined QT does not carry
grade and the tourmalinized greywacke always aguaige even low. This suggests an early
phase of tourmalinization predating the hydrothéization and mineralization putting Gara
in a context of lithostructural deposit but studssuld progress to determine the real
history and controls of Gara orebody.Modeling i thasic pillar which underpins
production in a mine.A good geological model helpsbetter define the orebody, well
manage the production and reduce dilution and @fation issues in a context of deposits
associated with folding, faulting an shearing. Tnvain causes of dilution were highlighted
from grade control activities and technical solnsioproposed involving deep structural
analysis of compiled underground and exploratiota dar Yalea and Gara orebody.From
the work done several points of recommendationdisted as contribution of exploration

geology to Loulo underground gold mine productionYalea and Gara deposits.

Keywords:Yalea, Gara, underground, WAC, Paleoproterozoicar@te, limestone, ductile, shear,

silica-carbonate-albite, chlorite, sericite, brated, hematite, sulphides, geological modeling,
hanging and foot wall, tourmalinization, mineratina, hydrothermal, orebody, folding, dilution,

reconciliation, faulting, shearing, production, mitechnical solutions.
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Focus sustainable development in Senegal extractiweustries:
Toward a Green Economy

Mame Codou Ndiaye

Institut des Sciences de la Terre, Faculté desn8eget Techniques, Université de
Dakar, Senegal
E-mails: lalinguere100@yahoo.fmamecodou2.ndiaye@ucad.edu.sn

Sustainable development is continuously improvhmglife quality of citizens by taking into
account the indivisibility of environmental, sociahd economic perspective in an equity
within and between generations.

Indeed, since 1995 Senegal has expressed its deepitnent to the goals of sustainable
development through the establishment of the mattglinary National Commission for
Sustainable Development (NCSD) and formulationG072of the first draft of the National
Strategy for Sustainable Development (NSSD).

After the Rio conference in 2012, Senegal is firmgmmitted to promoting sustainable
development at national and local level, basedhenl¢ver selected by the international
community, the Green Economy. The report of thesatiations for this purpose entitled
"Senegal we want" developed the key local issudschallenges of sustainable development
with a new direction which revolves around the secastrategic area including the
promotion of a competitive economy creating de{eins.

In its structure, the green economy includes twesyof activities: the traditional economic
activities with processes cleaner and consumeelessgyy and ecoactivities whose purpose is
the protection of the environment or natural resesr management. Green economy
activities are part of a green growth target: ittierefore to promote a sustainable
development for the environment over the long tand that could generate green jobs.
Green economy is a relatively new concept in thacAh country. She comes early and
inspire originality by the particular approach emigal his cross and commitment to the
fundamentals of sustainable development. Todaypittes#s identification by the United
Nations, as a lever to accelerate sustainable olewent, its integration into national and
sectoral strategies remain timid or little coherent

In the case of Senegal, the national sustainableloj@ment strategy integrates good
articulation with the economic and social policpasitory country, Senegal Emergent Plan
(SEP). But the implementation of this commitmentptomote the green economy in all

sectors remains a challenge.
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The Strategic Planning Document to the green ecgnomSenegal shows enormous
distortions particularly in the level of inclusiaf the extractive sector. Indeed, the research
phase to the closure of mines and quarries threxgloitation, mining remains one of the
most offensive in terms of environmental aggressimday, if the green economy can help
to increase growth to 7% in 2037 horizon, the ¢ffordo so should not under use the mining
sector which is among the six priority areas chdsemeaching this performance. It should
also take into account the new challenges of theodiery of oil and gas in Senegal.

The first edition of the days of the green economgenegal was held in November 2015.
The main objective was to provide national actoqgaform for exchange on policy and
strategic framework to boost the promotion of tiaasition to a green economy in Senegal.
Also, Green Jobs National Promotion Strategy doess take into account the known
initiatives in the extractive sector, secure niopgortunities of green jobs. While green jobs
are transverse, actions with a view to promote tebould integrate appropriately, sectors
that denote the most damaging production methotisetenvironment. The challenge of the
transition to the green economy and its implemenaat sectoral level must be raised
optimally integrated and based on issues and grgegmospects of each sector to promote
green modes of governance and greening extragtidestries.

Sustainable growing is a process that is why itpl@mentation pass through strategies,
planning. Fortunately, a perspective Guidance Guuase of mineral resources to the green
economy is offer to Senegal. Its realization nemelgsrequires a synergy of action and
reflection, endogenous and inclusive approach,ii@dpby international standards and
especially that values simultaneously human angraltesources.

To orient effectively the governance of mineralowses to the green economy, all
stakeholders have their scores to play but govemtsnkave a major role: this is first
formulating a strategy orientation of mineral res@s governance toward the green
economy. Then, operationalization and the definitid an implementation framework of

the green governance and greening of extractiveatipes.

Keywords:Sustainable, development, environmental, socialpn@mic, equity, generations,
multidisciplinary, National Commission for Sustdihe Development, National Strategy for
Sustainable Development, Rio2012, Green Economemégal we want", competitive, decent jobs,
eco-activities, natural resources, green growthitddnNations, National Sustainable Development
Strategy, Senegal Emergent Plan, extractive, mipggries, exchange, policy, strategic framework,
Green Jobs National Promotion Strategy, implemamtasynergy, inclusive approach, international
standards, value, human, resources, governanategtrorientation of mineral resources governance,
operationalization.
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Geodynamics and mineralizations of Birimian terrairs (West African
Craton) for a sustainable development

Robert Ngont’, Aloise Ngor Mak Diagné

! Grand-Dakar, rue 45 villa 445, Senegal
2Mbao, Cjté Bougouma Seck Villa 69, BP 859, Senegal
E-mail: ngom92robert@yahoo.fr

The geological investigations carried out on We#tican Craton (WAC) show that the
Paleoproterozoic formations (Birimian) consist agkenstones belts metamorphosed and
structured during the Eburnean orogeny dated bet\e® and 2.0 GaB@ssot et al., 1983;
Liégeois et al., 1991 These formations composed of volcanic and sediang material,
intruded by granitoids with a wide compositionaésjpum can be subdivided into two units:
(i) a varied volcanic unit, sometimes representgd bimodal volcanism with rare sediments
in Mauritania, Senegal and Burkina Fadoegchamps et al., 1986(ii) a sedimentary
flyshoid unit associated with volcanites and pyastites.
The geodynamic studies showed that these formatieere induced by a major crustal
accretion with production of juvenile material untaminated by an Archaean continental
crust Abouchami et al., 1990 Despite the geochemical and geochronologicalissy the
geodynamic evolution of these units is still poarhderstood:
- A first accretion model militates for an adequacayhvan environment of oceanic plate
(Abouchami et al., 1990; Boher et al., 1992
- A second accretion model in affinity with an envingent of island-arc was proposed in
Niger (Ama Salah et al., 1992and in Senegal)a et al., 1997; Diallo, 2001
These divergences result from a geochemical hetamty of the rocks, insufficiency of the
geochronological dating, different structural ipi@tations and inaccuracy of the paleo-
geographical reconstitution.
However, two great stages are distinguished duhadormation of Paleoproterozoic crust:
- The first (2.2 Ga with 2.15 Ga) from Lower Biriam, corresponds to the formation of
greenstones belts and TTG granitoids.
- The second (2.15 Ga with 1.9 Ga) from Upper Bmim is characterized by the
development of volcanogenic basins and the prodoi@f leucogranites.
The authors agree to recognize the following points
1. Absence of inherited Archaean base: all the nais juvenile and post-2.4 Ga,
2. Absence of thrust sheet: the emplacement ofopsutor setbacks are responsible for

diachronic and various foliations,
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3. Absence of metamorphic exhumation rocks of lggide: possible crustal thickening is
very weak,

4. Weakness of the metamorphism: the regional mafatmsm of “green schist facies to
amphibolite” is spatially related to the intrusipns

5. Absence of migmatites (except in the extremélsauest).

This debated geodynamic evolution is in additiosoagated to the thermo-tectonic and
hydrothermal events which generated the conceotrati various mineral substances
particular, Mn, Fe, Au, Zn-Ag, Cu + Mo = Au. Theaal distribution of these mineral
concentrations remains non-uniform and even veegual.

The metallogenic history of the Birimian shows ge#iphase evolution coinciding with the
orogenic evolution, and extends over almost 150 (Maéesi et al., 1992 The economic
mineralization of belt thus consists of:

"Pre-orogenic” (pre-Bb) deposits related to early extension zones. Thas diverse with
stratiform Au tourmalinite (type 1 Au: Loulo in MaDorlin in Guyana), stratiform Fe (Cu)
(Falémé in Sénégal) and Mn (Nsuta in Ghana; TambaBurkina Faso), and a single
massive Zn-Ag sulfide deposit (Perkoa in Burkinadjaassociated with regional volcano-
sedimentary (variably tholeiitic) stratigraphic rkar beds;

"Syn-orogenic" (post-Dto syn-D/D3) deposits with disseminated Au-sulfides (type 2 Au
Yaouré in Cote d’lvoire) in extensional zones o # followed by auriferous paleoplacers
(type 3 Au) in B extensional zones (Tarkwaian Banker conglomerate)syn-D
transtensional zones (debris flow of Orapu in Gayan

"Late-orogenic" (post-peak JD3) deposits with mesothermal Au mineralization evalv
from a "disseminated gold-bearing arsenopyrite Aamdjuartz lode" type (type 4 Au: Ashanti
in Ghana) to a "quartz-vein" type with free goldabu-Pb-Zn-Ag-Bi paragenesis. Most of
the gold in West Africa comes from this phase. Ehesning resources, if they are well
exploited, well managed and goodly used, will chast a pillar of major economic
development. Unfortunately, with the situation & tmining sector in the various countries
where the metallogenic Birimian land occurs, a vengrrogative consternation remains:
How to manage this resources in order to leadiafgaig statute of economic development
and conform to the concept of sustainable develogpPe

To take advantage of these resources efficientlyic#® mustsustainably manage the use of
these resources and protect the quality of theremwvient by the restoration, the adjustment
and the maintenance of essential habitat’s speltiesust enhance the competitiveness of

their companies and discipline its extractive atiés. Also integrate in the industrialization
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strategies for development of the social respolityibfor the companies including

environmental and social concerns, transparencyaad governance.
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In eastern Senegal, in the region of Kedougou,ld gamp of Senegal where primary gold
lode deposits occur in basement rocks and rivergago abundant alluvial gold (Fig.1),
increasing artisanal small-scale gold mining (ASGad)ivities using mercury (Hg) for gold
amalgamation have been recorded since 1995 asila géshe rising gold price and the low
costs of ASGM techniques. The main objective of tetudy is to provide new data
(environmental impact of the use of mercury in orte assess the potential risk of Hg
exposure for the local population, the mechanismmeircury methylation and mercury
biomagnification in the food web) for a region, weASGM activities involving Hg-
amalgamation are recent and poorly documented.tiisrpurpose, we have assessed the
current status of Hg pollution in the Gambia Rieeosystem by analyzing sediment, soil,
water, fish and shellfish as well as the exposurehe local population to Hg via fish
consumption. Total Hg (THg) concentrations wereedatned by atomic absorption
spectrophotometry with catalytic decomposition gaid amalgamation with an automatic
mercury analyser. Methylmercury (MeHg) was alsoedatned in water by fluorescence
spectrometer. Results revealed high concentratibtetal Hg (reaching up to 9.9 mgRyin
sediment cores sampled in the vicinity of ASGM dtigs (Niane et al. 2014 These
mercury concentrations are higher than the Sedir@arality Guidelines (SQGs) and the
Probable effect concentration (PEC) for surfaceevgaproposed bylacDonald et al. (2000)
Analysis of soil samples and water revealed thds so sites unaffected by gold mining
range between 7 and 60 pg'kgwhereas the soils of gold mining sites have highe
concentrations ranging between 300 and 3900 [fg.Bgquential extraction showed high
concentrations of elemental Hg (Bigbut a very low soluble + exchangeable Hg fractio
between (1 to and 6 ug.Ky suggesting low Hg mobility in soil and low biaakability. The
concentrations of total mercury (5.8 to 973.8 H.gldissolved (5.6 to 33.8 nH and
methylmercury (0.1 to 4.6 ng) measured in water confirm mercury contamination a
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active methylation in the aquatic ecosystem. Quaystlocuments that concentrations of total
and dissolved Hg and methylmercury (MeHg) are Veg. It also shows that Hg discharged
and transported from ASGM sites is susceptible éthylation for MeHg formation, which is
toxic for biota. Based on their diet habit, the éstvand the highest concentration in fish were
found in the herbivorous and piscivorous groupgeesvely, primary consumer including
(Sarotheron melantheron) and highest in secondargumers (omnivorous and piscivorous).
THg in mollusc species caught in sampling site &ffid by ASGM is higher than the
concentration of molluscs from site devoid of AS@Bbtivities. Stable isotop&’¢C) analysis
indicated that fishes and molluscs species hadrastimg feeding niches, which may also
affect the Hg accumulation.

Keywords: Mercury contamination, Methylmercury Artisanal dhsaall gold mining,
Kedougou, Gambia River

e I
Mauritania

G’\)/;L;};flnugau inlier

OCEAN

ATLANTIC

Moussala
[

Kéniéba
*

0 5
Guinea — 111
Legend
Volcano sedimentary rocks Dialé-Daléma supergroups X Sampling sites
[ Z' | Basics rocks (Mako supergroup) @ Main cities
Saraya and Badon - Kakadian batholiths j Water surface
Madina kouta basin %S¢ Dioura

./ Major shear zones

Figure 1: Simplified geology of the Kedougou regionodified after Niane et al., 2014and sampling site
locations. MTZ: Main Transcurrent Zone. SMF: Senddalian Fault.
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Use of gamma ray spectrometry in the study of impdgctructures on the
West African craton
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The impact record of West AfricaRéimold and Koeberl, 20}4is under-explored in
comparison to that of North America and Europe, nehe the presence of old terranes
(Archean - Paleoproterozoic) suggests a strongnpateor further significant discoveries.
Large impact structuresmay host mineral depositseadnomic interestReimold et al.,
2005. Some 25% of the> 5 km) impact structures areaated with ore deposits (12% are
exploited). For instance, the Vredefort and Sudhomgact structures are associated with
enormous resources in gold and uranium, and Ni-GES respectively. The tremendous
amount of energy released during an impact may rgemenelt sheets and hydrothermal
circulations, which are able to concentrate metadamnomic interest present in the target
rock. Excavation of originally deep-seated rocks/rakso bring economic material close to
surface, facilitating exploitation of possible sesources.
The discovery of new impact structures in West &fris challenged by several obstacles,
including the limited knowledge and training abdbe identification criteria of impact
structures, and the scarcity of outcrops with comrpoesence of soil, vegetation and/or
lateritic cover. In this context, radiometric datee commonly used, either for geological
mapping or mineral exploratio{ckson and Scott, 199.7Radiometric data provide maps of
the concentrations of the elements K-U-Thin surfaaerial and are available at different
resolutions (typically 10 m - 1 km) depending oe tlype of survey. However, so far the
radiometric signatures associated with impact sires are only poorly documented. Only
two cases have been studied: Bosumtwi in GhBoarfiah and Koeberl, 20pand Serra da
Cangalha in Brazil \(asconcelos et al., 201.2In both cases, circular anomalies of the

concentrations of K, Th, and/or U have been repoimwever, the cause of these anomalies
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is not clear and the scientific value of radiontettata for impact crater research has not yet
been demonstrated. Considering the geochemicavlmehaf K, Th and U with respect to
vaporization, partial melting, and fluid-rock in@etion, the formation of anomalies
associated with impact melt sheets, ejecta, imggagcor rocks affected by impact-related
hydrothermal systems appears possible. We repod be the first systematic study of
radiometric signatures of impact structures in Aalet and West Africa. Preliminary results
indicate that radiometric signatures are commoihlseoved at Australian impact structures.
These results suggest that new strategies fortiaggpossible impact structures in West
Africa based on available regional radiometric syssrmay be developed, in combination
with other imagery and geophysical data sets.
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Petrographic and Geochemical characterization of t Goaida
Neoproterozoic granitoids (Morocco Central Massif\Western Meseta)
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In the Western Moroccan Meseta, the Goaida inligcrops in the centre of the Ordovician
guartzo-pelitic Zaian block. It constitutes, togethvith Rabat-Tiflet zone, and Bou-Acila
and Jbel Hadid horsts, the old formations in Moaoc€entral Massif. These formations
include felsic and intermediate lavas and felsigqguls. The correlation with the Anti-Atlas
Neoproterozoic facies suggests the similitude mirtstratigraphical position. The Goaida
inlier covers an area about 20 kmind consists of a granitoid complex surroundedaby
metasedimentary series. The age of the investigaleit plutons, as yet, is a discussion
subject, some authors interpret it as Neoprotecorngiile others suggest a Variscan age.
According to the field observations, the Goaidangoéds are unconformably overlain by
Lower Cambrian Calc-schist series. All are deformadd metamorphosed (under
greenschist-facies conditions) by the Variscan evand intruded by rhyolitic, doleritic and
gabbroic bodies.

The petrological, mineral chemistry and geochemiledia indicate that Goaida granitoids
formed three distinct groups including dark, pimklavhite granitoids. The dark granitoids is
varied mainly form syenodiorites to granodiorited)ereas the pink and white granitoids
show a granitic featuresensu stricto.All belong to high-K calc-alkaline, alkali-calcic
towards alkaline series. Compared the Neoprotecoigh-K calc-alkaline granitoids and
rhyolites of the Anti-Atlas to the studied rockgyéther with other Neoproterozoic rocks
from the Moroccan Meseta (e.g. Tiflet granitesgréhare large similarities and analogous in
their stratigraphic position and geochemical datdl. show characteristics of both

subduction-related and post-collisional geotectaeiting.
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Contribution of Remote Sensing Imagery to GeologidaMapping, Mining
Research and the Understanding of Geodynamics inéhPaleoproterozoic
of Cote d'lvoire (West Africa)
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This communication underlines the use of remotesisgnimagery for geological and
structural mapping, and mining research, as wellrederstanding the geodynamics of the
Paleoproterozoic, particularly in Cote d'lvoire.

Despite the abundance of data collected in thd fagl researchers and Mining Companies,
the layout of these informations is not alwaysiresal.

Given the scarcity of outcrops and the strong iitecoverage, many studies have been
made, from radar images, Landsat, Spot, etc. TReltse were used to develop local
geological mapping, structural maps at regionalescéhese different maps helped to guide
mining research by offering favorable zones forfedént types of mineralization. Field
controls of these maps also help to explain théoggmal history at local or regional scale.
Therefore, Remote sensing imagery appears to beobtiee effective tools for achieving
accurate geological maps, essential tool for rebeaf mineral resources, as well as
understanding the main phases of deformation ofPdleoproterozoic in the West African
Craton, particulary in Coéte d'lvoire. However, atalar methodology should be known by

geologists to better take advantage of this powéshl.

Keywords: Remote sensing imagery, geological mapping, mimgggarch, geodynamics,

Paleoproterozoic, Céte d'lvoire, West Africain Orat
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Veins generations related to the gold deposition ithe Bonikro deposit,
Fettékro greenstone belt, Cote d’lvoire.
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The Fettekro greenstone belt is one of the mostymtive gold belts in Cote d’lvoire. In its
southern part, the intensive exploration througis Birimian belt has revealed the gold
deposits of Agbahou, Bonikro and Hiré aligned ilinear distance of 40 km, thus, forming
the Oumeé-Hiré gold district.

The Bonikro gold deposit presents three litholagids: the mafic volcanic unit of basaltic to
andesitic composition in the East, the westerlycanb-sedimentary unit made of shale,
siltstone and pyroclastic lavas (basaltic to deciind the felsic plutonic and dykes made of
granodiorite, aplo-pegmatite and acidic lava in temtre of the deposit. The deposit is
dominated by a major structure: the Bonikro SheameZ(BSZ). The strong hydrothermal
activity occurred in Bonikro can be observed by #weicitisation, the silicification, the
chloritisation, the albitisation in the granodieriand also the presence of three veins
generations: sheeted, planar and transversal. fidetes] veins are earlier: thick (1cm) and
sub-parallel sets of quartz and feldspar veinsyTdre composed of milky quartz (70 to 80
%), albite (5-10 %), scheelite (up to 15 %) anditpyfup to 5%). They are characterized in
the granodiorite by the fluorescent scheelite. Mdghe visible gold deposit is located in the
sheeted veins. The mineralisation presents theypaedic association of: 91% Au + 7% Ag +
0.9% Mo + 0.5% Bi with traces of Cu and Te. Gol&ssociated with minerals of scheelite,
tetradymite as the principal sulfide and altaitdhe Tplanar veins support the powellite
minerals. They show the introduction of molybdenwnBonikro. The transversal veins are
late and composed of: milky quartz (40%), calcB8%), albite (10%), biotite (15%), and
sulfides (molybdenite up to 5%). The metallic p&mgfic association is: 93% Au + 5% Ag +
0.9% + 0.5% Bi with traces of Te and S. Gold ioagged with molybdenite as the principal
sulfide, tetradymite and pyrite. Each of these sdias its minerals and resumes different
stages of gold deposition. It starts with the sb@eteins then the planar and ends with the
setting of the transversal veins. The presencenefniinerals like scheelite, molybdenite,

tetradymite and the other minerals of Bi and Te raoefamiliar in the Co6te d’lvoire gold
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deposits. This is why the Bonikro gold deposit {gaaticular deposit in Cote d’lvoire as well
as in the West African Paleoproterozoic formations.

Keywords: Birimian, gold, Bonikro deposit, Sheeted veingftékro greenstone belt, Céte
d’lvoire.
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The Nassara gold prospect, Gaoua District, southwisn Burkina Faso
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The gold deposit of Nassara in southwestern Burkemso (west African shield) is located in
the Birimian greenstone belt of Boromo, which ignileated by regional structures trending
NS, acquired during the Eburnean orogeny. In theosié area, two main shear structure
orientations are observed, the principal one ismed NW-SE and is cut by NE-SW shearing
structures of lower amplitude. AMS data show tha¢ tNassara zone is affected by
transpessional shear, with a material flow to tBe The host rocks of the gold mineralization
are metamorphosed basalts and andesites, pyrockasti graphitic schists. Along this
corridor, the rocks are affected by hydrothermakcudation marked by an alteration
assemblage consisting of quartz, carbonate, atifiterite and pyrite.
Mineralization is of orogenic-type, characterizedltw-pressure structural features such as
pressure shadows, and vein structures partiallgoonpletely transposed into the foliation
during the second phase of deformation (D2 where subscript QR refers to local
structures. The D@ structures do not contain gold mineralization. €@ intimately
associated with pyrite and very rarely found asdgoke in the hydrothermal alteration
assemblage. Mineralized gold pyrites occur eitrerdsseminated or arranged along the
foliation planes (in the wall rocks of the vein¥jsible gold is present as inclusion in the
clear parts of pyrites. The trace elements thatass®ciated with gold are mostly silver,
copper, bismuth, antimony, arsenic and iron. Pyri@@mmonly contain mineral inclusions of

galena, monazite, sphalerite, chalcopyrite, caiealgjersdorffite and rutile.
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Keywords: West African Craton, Birimian/Eburnean, Paleopmateic, Burkina Faso,
Nassara, Shear Zone, gold deposit.

GIS-Based Landslide Susceptibility Mapping by AHP Method, a Case
Study, High Atlas of Marrakech, Morocco
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Laboratoire Géosciences Géotourisme Risques Natetel élédétection
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The present study focus on the Marrakech High ATVde investigated the Imini district,
situated south of the Marrakech High ATlas. Theaegs located at the intersection between
the Variscan fold and thrust belt of the Anti-ATldlse uplifted Panafriacn basement of the
Marrakech High Atlas, the Neogene Siroua (or Sirwalcano and the Ouarzazate Basin
(Saddiqi et al., 20D1(Fig. 1. The area is well known for its economic manganes
deposit, but has not been throroughly investigdtech a structural point of view Nforet,
1931; Pouit, 1964; Errarhaoui, 1998; Missenardlet2807, may be due to its low grade
deformation. One observe a monoclinal Cretaceousarg plateau (Imini plateau) slightly
inclined towards the south and limited to the ndsththe South Atlas Front. The main
outcropping feature is the N90° Imini anticline winihas an Ordovician shale core and which
is surrounded by an apparently poorly deformedeplatof Meso-Cenozoic sedimentary
rocks.

The GIS multicriteria decision analysis (GIS-MCD#9chnique is increasingly used for
landslide hazard mapping and zonation. It enablesntegration of different data layers with
different levels of uncertainty. In this study, débr different GIS-MCDA methods were
applied to landslide susceptibility mapping for thmeini-Ounilla watershed south of the
Moroccan High Atlas. Eight landslide causal factarsre used, whereby parameters were
extracted from an associated spatial database.eTiaesors were evaluated, and then, the

respective factor weight and class weight weregassi to each of the associated factors.

Keywords: Imini-Ounilla , Watershed , GIS, MCDA, Landslidetard
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The West African Craton and the Mauritanides in Soudhern Morocco: A
recommended geotrail straddling the Atlantic marginand the Sahara
approaches
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The West African Craton (WAC) extends in the Sahaegions of southernmost Morocco.
The WAC crystalline basement crops out in the RegfuShield or Arch, whereas it is hidden
beneath Mesoproterozoic to Cenozoic undeformedrsads in the Tindouf, Reggane and
Taoudenni Basins to the north, east and southeohtbh, respectively. To the west, i.e. in
the Dakhla transect of Southern Morocco, a stack/afiscan thrust units labelled the
Moroccan Mauritanides (Oulad Delim massif) is saitied between the Reguibat terrains
and the Mesozoic-Cenozoic series of the Atlanticrgima These regions are rich in
outstanding landscapes and outcrops not familiandst people. Here, we propose a 200 km
long, southeast-trending geotrail starting from Brekhla sea-resort and ending at Awsard at
the gate of the Sahara Desert, with a total ofgwsites of particular interest for geotourists
and geologists. The geotrail gives the opportutotpbserve the oldest rocks (Archaean) of
Morocco, belonging to the West African Craton (WA)cleus, with splendid outcrops of
migmatites and nepheline syenite. Upper Ordovigariglacial sandstones overlie directly
the WAC rocks, followed upward by thin Silurian Esand Devonian limestones. The trail
also presents a profile across the Mauritanides pemp (reworked Archaean
orthogneisses,Neoproterozoic (?) quartzites anégabbros, Cambrian syn-rift intrusions)
thrust over the WAC during the Appalachian-Varisaailision. This tectonic setting is
exceptional in Morocco but extends widely in theitto(Mauritania, Senegal). The trail
includes finally four geosites in the Cretaceousw@z®ic deposits of the Coastal Basin,
belonging to the Atlantic margin onshore. The E&hgetaceous red beds record the major,
Upper Jurassic uplift event of NW Africa. These aeiial sandstones show frequent
Neolithic engravings. They constitute the main w&dble of the area and continue westward

in the form of a thick sandy prism offshore (a poi@ oil/gas reservoir). The Eocene
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deposits south of Dakhla offer abundant vertebratenants (whale bones, shark teeth). The
Dakhla-Awsard cross-section contrasts with thesotas section 700 km in the north between
the Tarfaya Basin and the Variscan Anti-Atlas Maums where the Palaeozoic series are
much thicker and show a quite different structuree adjustment and promotion of the

Dakhla-Awsard geotrail will increase the attractiges of the wild Nature in the Saharan
regions of Morocco.
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Regolitic, geochemical and structural mapping assaated with
mineralization investigation west of dembala hill pospect within dembala
berola zone, diale-dalema supergroup, kedougou-kegha inlier, senegal

Emmanuel Tama SamoutaMoussa Dabd’, Mody Guiss€, Tahar Aifa®”

! Département de Géologie, Faculté des Scienceschnitries, Université Cheikh Anta Diop
de Dakar, BP 5005, Dakar-Fann, Senegal
2 Sabodala Mining Company, Teranga Gold Corporati®enegal
2Géosciences Rennes, CNRS UMR6118, Université def&nBat.15, Campus de
Beaulieu, 35042 Rennes Cedex, France
"E-mails: moussadabo@hotmail.com, tahar.aifa@unmineel.fr

Birimian formations of the Dembala Hill prospect, ihe Dembala Berola zone (Dialé-
Daléma Supergroup, western Senegal), are subjeztadield geochemistry, termite mound
and rock investigations, supplemented by regolgieochemical and structural mapping in

order to study gold-bearing mineralization.

Field data compiled with results of analysis andenpretation of geophysical images
evidenced four Eburnean structural directions: NSE-SSW, ENE-WSW and NW-SE. The
results of field geochemistry and/or termite mowhdw interesting zones having contents
higher than 20 ppb and may reach more than 200Tgbdispersion of these anomaly points
is not random on all the extent of the prospedleéd, in certain parts, these points tend to
follow a preferential direction. The analysis oktlgeochemical contours shows that the
anomalies are overall NNE-SSW oriented. The strattmap reveals that the geochemical
anomalies are correlated with structures followihg, NNE-SSW and ENE-WSW
directions. Anomalies along with NNE-SSW directiare located within intersections of
NNE-SSW and ENE-WSW oriented structures. The ietdisn areas are marked by a
reactivation of NNE-SSW structures induced throdgdE-WSW and NW-SE structures,
thus creating open fractures in which hydrotherfhatls emplaced. These hydrothermal
fluids accumulated and precipitated mineralizatitto such opened fractures in the shape of

guartz veins and veinlets.

The possible modeF{g. 1) may be explained using the following suggestibe: NNE-SSW
structures synchronous with the major shear zongmain transcurrent zone” movements
(Ledru et al., 1989 are reactivated by the ENE-WSW shears. Late NeVshears

reactivated both the previous structures at theestamme. Such reactivations would be at the
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origin of the opening of fractures thus allowinge teposit of gold-bearing hydrothermal
fluids.

Keywords: Kédougou, mineralizations, gold, Birimian, tedts geochemistry.
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Figure 1:Simplified diagram of the structural model of therBbala Hill mineralization.
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mega-fractures of the basement rocks for drinking \&ter supply in rural
areas of Burkina Faso
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In Burkina Faso, since four decades of applicalipdraulic programs, water supply access
rate in urban areas is today 84%. Besides this, 80%ilages have their modern wells and
drilled boreholes with hand pumps whose numberessed from a few hundred to nearly 70
000 in 2013 Fig. 1); the national average rate to access to drinkiatgr is only 64%. The
average density of these infrastructures is oneHmbe or modern well every 4 square
kilometers representing about 9 modern wells asrdbbreholes per village. The rate of water
supply brought to the country's population in 218 000 000) indicates that about 260
people who share one borehole. These averagemawdsthe great disparity between climate
zones, urbanization and the geological contexthénsedimentary zone, the situation is less
alarming than the crystalline basement area cogealmost 82% of the territory. Thus,
people's access to safe drinking water and wateffiirgportant livestock is complicated.
Surface water resources are important and are imediby a thousand of dams, but they
have the disability of the high potential evapanat{more than 2000 mm/year).
For the SDG vision, this article makes the diaganadithe current approach for producing
drinking water for hydraulic programs (low-flow eatlow maintenance of hand pump,
hydraulic infrastructure management problem, insigiit water quality, etc.) and offers a
different view of prospection water production @ntfor mobilization groundwater.
If 70 000 boreholes or wells have failed everywhienewater supply, indeed, the spatial
distribution of high flow rate borehole (over 5/iy) compared to the productive faults shows
that there is a good correlation between fault netwand the distribution of high rate
borehole.
This study presents a new approach based on thevaatent of water production centers
made not from the traditional approach based oritleaments or mega-lineaments, but on
fractures nodes or mega-fractures. These megasfescare built on the fault identified from
geological surveysHig. 2); these faults can be confirmed or extended byfdahk identified

from geophysical implementation during hydraulicogmams. The high density of the
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borehole in Burkina Faso permits such mapping. W seeuctural map at scale 1/1000 000 is
proposed to serve as a guide for implementatiowater production centerfor the multi-
village water supply systems. Thus, the water W@l provided by fountains and private
connections terminals in rural communities. The chggumps which are the rule today

become the exception restricted to isolated farrenglets.

Keywords: hydraulic drill, mega-fracture, water productioanter, multi-village network,
SDG.
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Fig. 1: Boreholes and modern wells distributioBurkina Faso.
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Fig. 2: geological and structural map of Burkinasé-gfrom Castainget al., 2003) and the distributadn
borehole which flow rate is > 10%h.
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Implications of granitic plutons for gold mineralization: the case of the
Belahourou granite, Northern Burkina Faso (West Afiica)
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The Belahourou granitic pluton, located in northBurkina Faso, has been the object of a

detailed cartographic study in order to determtaseemplacement mechanism, with the main

objective of the study being its implications fbetspatial distribution of gold mineralization.

The methodology is based on modern techniques wiplsie cartography of plutons and

their host rocks: remote sensing satellite imageaiyhorne geophysics, gravimetry, the

Anisotropy of Magnetic Susceptibility (AMS) metha@hd microstructural analysis. Each

technique involved field observations and data\amsl

The study allows the following results:

(i) The Belahourou granitic pluton has an elongatscent shape with 16 km length and 7
km width for an area of 101 Kmit is a calc-alkaline granite with a zircon ade2®32 + 4
Ma. It is hosted in turbiditic sediments in the ty@sd in volcanosediments in the southern
and eastern sides. The pluton is followed by th&alBrirou-Souma shear zone in the
western borderHig.1).

(i) The pluton displays particular zoning in magaeusceptibilities (Km), deformation rates
(P%) and shape parameters (T) values.

(iif) Magnetic foliations and lineations are paedliio the pluton shape.

(iv) Penetrative structures of the granite ensummfrsubmagmatic and orthogneissic
conditions. Mylonitic microstructures were obserwedhe western border.

(v) Gold occurrences and the Souma ore body aratddcall along the western border
following the Belahourou-Souma shear zone and éneiistern side of the pluton. A gold
occurrence was also observed in the pluton itedtiing a NE fault.

A 3D model resulting from the whole interpretati@iows us to conclude that the

Belahourou granite had a syntectonic to late tectemplacement (during D2 deformation

phase). Its emplacement is thought to focus atgeomal scale the mineralized fluids with

gold crystallization in low pressure zones corregjiog to lithological contacts between the

granite and sediment and volcano-sediments.
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Figure 1: 3D model of Belahourou granitic plutordats host rocks showing the spatial
distribution of gold mineralization 1- late fault; penetrative structures; 3: shear
zone ; 4: Belahourou granite ; 5: host rocks.
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granitoids: the granitic of Koupéla massif
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The gold mineralized Koupéla granite is locatedhe central-east of Burkina Faso (West
Africa) and constitutes an example of a new po&triyipe of gold deposit (IRGD) in the
Paleoproterozoic granitoids. The mineralizationsattered in the sheared and altered
portions or linked to quartz veins and veinletsaofranodiorite. The massif of a NE-SW
extension is hosted by tonalite except in its remhand southern parts, where it is in contact
with Birimian volcano-sedimentary formations. ltagss-cut by veins of leucocratic granite,
microgranite, pegmatite, quartz and aplite. It igo@phyritic granodiorite with potassic
feldspar phenocrysts (~0.5 cm length) and numemasc enclaves. We present here the
petrographic, geochemical and structural charathatsmade this granite a metallotect.

The mineralogy is composed most often of perthatincd poikilitic feldspars, myrmekite,
guartz, biotite, amphiboles and incidentally otein, apatite, sphene and allanite.

It is a "mixed" S + | type, metaluminous and readutemagnetite and ilmenite.

To the effigy of the volcano-sediments, the masstiords the major structuring led by the
Markoye-Tiébélé fault, as testified by its numerans various microstructures.

The mineralization is associated to precociousraBBes of potassic type (potassic feldspar-
biotite), propylitic (quartz-chlorite-epidote-sdt&) and a belated silicification with the
development of quartz veins and veinlets. It isrpmosulphides (pyrite and arsenopyrite
<1%) with thin gold grains (<1 to 5Qm) representing thus a potential target of gold

mineralization explorations.

Keywords: Gold, sulphide, alteration, shearing, granodipiteupéla, Burkina Faso.
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Context and period of emplacement of Deou granite
(north of Burkina Faso)
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Granitoids represent about 70% of the geologicah&tions of Leo dorsal in West Africa.
They are divided into two generations, the firshgation is fairly homogeneous with TTG
type affinity (tonalite, granodiorite and trondhji@). The second generation consists of calc-
alkaline potassium granitoids, peraluminous gran#dad alkaline granitoids. The structure
and geodynamic context of emplacement of the |atee been studied only in Niger. These
structures are nevertheless important to intetpeeemplacement of mechanisms and deduce
the tectonic regime that prevailed at the end afrB®an orogeny (active or inactive). The
study of Deou granite pluton is in this purpose thao say, understanding the mechanisms
that prevailed at the end of Eburnean orogeny.

Petrographic and geochemical study (Streckeiseif)lfeveals that the Deou granite is
alkaline belonging to the A-Type (Whalen et al.87p

Magnetic susceptibility values show that the Demandge is essentially ferromagnetic due to
the presence of magnetite. The magnetic fabricssaned give always strongly dipping
foliation and lineations plunging sharply in plac&eese areas lineation plunging heavily, be
read as feeding areas magma pluton. These falbedh@se of emplacement of plutons as the
observed microstructures are essentially magmatie. fabrics obtained in alkaline Deou
granite from measurements of the anisotropy of reagrsusceptibility and the different
geotectonic diagrams (Dawei et al., 1996) usedwatb propose a context emplacement by
diapirism view that this fabrics is concentric. $hedata clearly confirm the post-orogenic
Deou granite which also undergoes no major overatieit its emplacement.

Keywords: Leo dorsal, Geodynamics, granite, Eburnean, gtiartmonzonite, A-type,
magnetic fabrics, microstructures.
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Space-time relationships between the emplacementthie plutons of Dori
and Gorom-Gorom, transcurrent shearing and gold mirralization
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In the Paleoproterozoic basement of West Africa,@mplacement of biotite granite plutons
is often related to the activities of the majornseurrent shear zones (TSZ) which
characterize Eburnean orogemMapa et al., 2004; Vegas et al., 2R0hese major TSZ are
also recognized for their implications in the galéheralization historyNlilési et al., 1992;
Feybesse et al., 20p6The Tiébélé-Dori-Markoye fault (NS trending)adse of these major
TSZ which is known in Burkina Faso. Along this sheane we can distinguish the economic
size deposits of Essakane, Taparko, Bomboré arkbKighe biotite granite plutons of Dori
and Gorom-Gorom are located at east and west ®fsthicture, respectively. These plutons
cross-cut volcanic and sedimentary rocks metampeghiin greenschist facies and also
foliated granitoids with TTG affinities.
The present study based on a precise field mappirporne data, measurement of
anisotropy of magnetic susceptibility (AMS) and teamination of microstructures was
undertaken in order to underline the space-timaticgiships between the emplacement of
these plutons, transcurrent shearing and gold adization in this locality.
The combination of all these techniques alloweddimalize the geological map of the study
area and specify the rheological conditions ofaimplacement of these plutons.
Laboratory analyses are currently performed in otdeestablish a possible relationship
between the emplacement of these plutons and goleratization.

Keywords: Paleoproterozoic, shear zones, pluton emplacergeit, mineralization, AMS,
microstructures.
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