
Luc Siebenaller, Kim Hein, 
Mark Jessell & Lenka Baratoux

Challenges and 
successes in 

building geoscience 
capacity in West 

Africa

WAXI



WAXI-2 Conference (Dakar, 17-18. September 2015)

Australian Listed Companies Universities teaching Earth Sciences

The development of geosciences research and training capacity in West Africa 
What are the issues? Training vs Local Demand

Crucial need of qualified exploration and mining geologists + technical staff



WAXI-2 Conference (Dakar, 17-18. September 2015)

2.4

4.0

South Corea

Australia

The development of geosciences research and training capacity in West Africa 
What are the issues? Low country investment in R&D



The development of geosciences research and training capacity in West Africa 
What are the issues? Important constraints

 Most Universities and Geological Surveys in West Africa are subject to important constraints 
in their ability to:

- teach students (only few relevant geoscience textbooks or standard sample sets, 
libraries are often under-resourced, hard- and software is limited , teaching
infrastructures are often severly compromised (ex: 400 students in a classroom of a 
capacity of 100 students, only 4 operational microscopes for practical teaching and 
limited funding for field excursions…) 

- organize field training

- undertake research (most laboratories do not have sufficient and operational 
infrastructures to do research)

- raise sponsorship for development programs and student bursaries

- organize or/and attend key conferences

- manage research and resources (governance  1 Craton = 13 countries, fragmentation 
of existing datasets and studies  negative impact for exploration activities
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GEOLOOC, 2014

The development of geosciences research and training capacity in West Africa 
What are the issues? Student population explosion vs. lack of teaching resources 
(relevant textbooks and people)
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The development of geosciences research and training capacity in West Africa 
What are the issues? Student population explosion vs. lack of financial support



WAXI-2 Conference (Dakar, 17-18. September 2015)

1960

Today

1960 1967 1974 1981 1988 1995 2002 2009 2016

Independence African Mining Vision

Post-independance
International Scholarships

Focus on Primary and 
Secondary Education

Focus on Ministry 
Organisations

Return to Higher 
Education by WB, AfDB

17% 7%

Cold War Ends

WB Expenditure

Important gap in higher education
support programs (including PhD 
bursaries)

WAXI training 

A questionnaire has been send out 
to all Universities (WAXI partners) 
from West Africa to create a 
baseline of the current status of 
senior and junior lecturers, 
researchers, technicians and 
existing PhD projects (inside and 
outside WAXI). 

IMPACT?

The development of geosciences research and training capacity in West Africa 
What are the issues? Gap in geoscience research and training over time



Observation:

Senior lecturers and researchers (50 – 65 years old)
 Going to be retired in the next 10-15 years
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Important lack of senior lecturers and researchers (aged 35 – 50)
 Consequence = not enough senior lecturers/researchers to cover 
all fields in geoscience for teaching and research managment

Junior lecturers/assistants and researchers (aged 25 – 35)
including PhD students
Who will assume transfer of knowledge ? Senior lecturers are 
opressed by managing tousands of students

20-25: thousands of students 

Obtain geoscience Bachelor and MSc diplomas to 
find a job in exploration & mining sector

How to ensure quality of training and 
Curriculum development facing a 
continous lack of human resources?
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The development of geosciences research and training capacity in West Africa 
What are the issues? Impact of gap in geoscience research and training
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3. Training:
AusAID, IM4DC, 

WAXI, IAEA, 
AEGOS,  PADTICE 

GEOLOOC, 
UNESCO, SEAMIC

1. & 5. Regulatory
Frameworks:
EITI, Natural 

Resources Charter, 
PWYP, ECOWAS

6. Research & Data 
Acquisition

WAXI, AFREF, 
CGMW, AARSE, 
AEON, RCMRD, 
AfricaArray, EIS-
Africa, SEAMIC, 
GSAfr, KHURE 

8. Artisanal 
Mining, 

Environment & 
Community 
Relations:
AMA, Sida-

UNESCO, CASM, 
WIM

Minerals 
Exploration, 

Mining, METS
AAMIG, Chambers 
of Mines, mining 

companies, 
service providers 

GeoData
Management & 

Delivery:
WAXI, AEGOS, 

OneGeology, GGIM, 
SERVIR, SYSMIN, WB 

B$M

Networking:
WAXI, GIRAF, 
IM4DC, GSAfr, 
OAGS, GOXI, 

MDLink, WIM, 
AAWG, YES

Programme cluster 3 : 
Building human and 
institutional capacities
At national level

• Diversify education, 
academic and professional 
training funding sources to 
include private sector

• Strengthen continuing 
professional development 
through short courses

• Align human resources 
development to AMV 
policy direction and needs 
of industry

= Central theme of WAXI 
Capacity Building activities



Capacity Building – the underpinning theme of WAXI 
Initiated by Mark Jessell (IRD) & Kim Ncube-Hein (Wits)

Sponsored by:
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WAXI 2 (2010-2013): What has been done so far

1. Student Scholarships and Research Support:
 31 graduate research projects, 52% African
 First year WAXI 3: 16 new PhD/MSc projects for African students started

MSc
PhD
PDF

WAXI-2 Conference (Dakar, 17-18. September 2015)



 17 laboratory and field training courses for 281 participants with 90% 
African participants (206 from industry, 65 from local governments and 
10 from Universities) over a total period of 80 days were organized

WAXI 2 (2010-2013): What has been done so far

2. Research Training Courses:

- Exploration Targeting
- Exploration Geochemistry (2x)
- Structrual Geophysics (3x)
- Practical and effective integration of cadastral, geoscience and geophysical data in GIS 

systems for exploration and mining (5 weeks)
- ….

Classroom/Laboratory Courses
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Exploration Geochemistry, Jan 2012, Ouagadougou, Presented by 
Yann ITARD, Consultant 20 participants. 3 days

Structural Geophysics, April, 2012, Dakar, Presented by Mark 
Jessell, Laurent Ailleres, 25 participants. 5 days



Applied Structural Geology in Mineral Exploration and Mining (SW Ghana), 4th

Quarter, 2012, Presented by John Miller. 25 participants. 4 days
Field Structural Mapping, Jan 2012, Kaya. Presented by Kim Hein, 27 
participants. 6 days.
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Field Courses (including courses @ mine sites) 

- Structural Mine Mapping
- Structural Field Mapping (2x)
- Regolith Mapping
- Exploration Geochemistry 
- ……

WAXI 2 (2010-2013): What has been done so far

2. Research Training Courses:



WAXI 2 (2010-2013): What has been done so far 
3. Research management training course

 Representatives of four Universities were funded to attend sponsors and research 
meetings and a 4 day Research Management Course was held in Ouagadougou in March 2013
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The course on Science Research Management was organized by Mark Jessell (IRD), Morou F.
Ouédraogo (TTG), Adama P. Traoré (Ex-BUMIGEB) & Pr. Séré (UO), and covered topics
including:

• Ethics & professionalism
• How to prepare proposals
• Budgeting and financial management
• How to work with the mining sector
• How to win sponsorship
• How to deliver on time without losing your
customer
• Training graduates for the mining sector
• Research relevance
• Business skills, planning and business focus



WAXI 2: What has been done so far 
4. Structural Geophysics Training Manual:

 A bilingual manual consisting of Lecture 
materials, worked GIS-based practical exercises
and an Atlas of Structural Geophysics with 
accompanying 3D modelling software has
been compiled

5. Data Metallogenica:

 Partner West African government 
institutions have been granted free access to 
Data Metallogenica for the duration of the 
project. 
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WAXI 3
2014-2018

• Research themes have been defined by current industry partners at the 
Toulouse kick-off meeting in September 2014

• Continued focus on the Metallogeny, craton-scale structure and surface 
processes of West African Craton

• Long-term Capacity Building strategy currently being developed
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GEOLOOCIM4DC 
Projects

WAXIPReSeD-CI 
T2GEM

TTGEOASDM

West African Research
and Training Cluster

linked to WAXI
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Operational structure of WAXI-3 Capacity Building Theme.
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The WAXI project 
will directly fund a 
number of capacity 
building activities, 
but will also work 
with  other 
organizations and 
networks to help 
reinforce capacity 
wherever possible.



WAXI-3 Capacity Building Activities (ranked by demand after a survey)

1. Short term activities: 2014 2018 (Training & support)
a) WAXI Geophysics Resources
b) Intra-African Collaborative Research Grants
c) Student Scholarships and Research Support
d) Research and Language Training Courses
e) Exploration Excellence Summer Schools
f) Access to Data Metallogenica
g) Annual Transfer of Knowledge Workshop and Survey Forum
h) Project management courses (institutional development)

2. Medium term activities: 2016  2018 (Steering committee charged with
search for longer-term funding)

3. Long term activities: 2019 (Funding through a not-for-profit foundation for
all kind of activities related to geosciences and resource management in West
Africa)
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- Field training course: Structural and metamorphic geology, North-West Ghana : 
23rd – 29th of November by Sylvain Block;

- Structural Geophysics, Abidjan, Ivory Coast : 
7th – 11th of December by Mark Jessell and Laurent Aillères;

- Field geomorphology and regolith mapping in the West African context, Kaya, 
Burkina Faso: 31st January – 5th of February 2016 by Dominique Chardon.

+ Optional non-WAXI course : Practical applied geophysics for geologists, 
Ouagadougou, Burkina Faso: 26th of September – 1st of October by Peter Williams 
& Morou François Ouédraogo & Tibo Yanogo

WAXI-3 upcoming training courses
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Setup of pilot project for student bursaries: field laboratories
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- Steering committee  & advocacy work
- Contract: 5 years of teaching @ Uni
- Internat. & Intra-african collaborations

More WAXI-3 Student scholarships – coherence with respect to needs

1. Pilot project Burkina Faso: early 2016 (WAXI funding: ASDM & TTG)
2. Extension of pilot project (Ghana & Ivory Coast): late 2016 (WB, UMEOA, ECOWAS, SEG, AfDB, Ind., …)
3. New CB project based on project 1 & 2 (Senegal, Mali, Guinea, IC): 2017  need funding)
4. New CB project based on project 1 & 2 (Niger, Togo?, BF): 2017  need funding)



Liberia Mali

Senegal TogoGhana

Niger Burkina FasoGuinea

Sierra Leone

11 Sponsors in kind (Geological Surveys)

36 Sponsors

22 Research and 
Capacity Building 

Partners

Project Broker & Coordinator

Mauritania

Côte d’Ivoire
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