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1. Africa is BIG. Occasionally I fly from my home in The 

Netherlands to Cape Town. About two hours out of 

Amsterdam, you cross the north coast of Africa. Then you 

have about 10 more hours of flying-time ahead of you to fly 

the length of the continent.  

Here we see the outlines of other parts of the world drawn at 

the same scale as Africa. I have worked in both Canada and 

Australia which, along with the US, are among the biggest 

countries in the world by area. Africa is the US plus Canada 

plus Australia and then some by area. It is about 20 per cent 

of the world’s land area. 

And it is home to about 15 per cent of the world’s population. 

A billion people. This population is expected to grow by 50 

per cent 2010-2030!  

2. On the other hand, Africa is SMALL. If you plot 

countries according to the size of their GDP, the world 

looks something like this. This is an old figure (1988) 

which does not show the subsequent growth of China, 

India, Brazil and Russia. But the situation for Africa is 

little changed. Recent estimates put the continent’s 

GDP on a par with that of The Netherlands, this little 

European country here where I come from [1]. 

 

 

3. If you name the US states according to countries of 

the world with equivalent GDPs, the biggest African 

economy, South Africa, is Maryland. And Nigeria, the 

second largest, is Alabama. If you look at internet 

usage, the continent becomes vanishingly small. 

Africa generates and consumes just two per cent of the 

world’s electricity and attracts less than one per cent of 

the world’s foreign investment. The whole continent 

creates no more than 2 per cent of the world’s output.   

 

 

 

 

 



4. Africa is POOR. In 1990, 58 per cent of the population of 

sub-Saharan Africa was living on less than a dollar a day. By 

2005 that had dropped to 51 per cent. But, even so, people on 

average were less than half as well-off as they were 50 years 

previously. 

In 1980, compared to China, Africans were four times better 

off than the Chinese average. By 2010 they had dropped to 

one third of average Chinese income [2].  

 

5. And Africa is beautiful, with many unspoiled places 

that need preservation for future generations.  

Encouragingly, 10 per cent of Africa’s land area is 

protected in some way or another.  

Less reassuring is that the world has lost 135 million 

hectares of forest land in the last 20 years, more than 

half of it in Africa – a loss of 5 gigatonnes of CO2 

storage capacity.  

 

6. Meanwhile the world’s population is growing toward nine 

billion people by 2050 – within the working lifetime of 

today’s students! 

Much of the existing world population is now getting rapidly 

richer. 

Where are their needs to come from? 

Agriculture gives food – but is more food possible without 

loss of more natural environment? 

Everything else comes from deeper in the earth: 

:: Minerals to produce metals etc for building infrastructure 

:: Energy to power growing economies.  

7. We are all participants in this process, consciously or not.  The US already gets about 10 per cent of 

its energy imports from Nigeria. And another 10 per cent 

from Angola. These are not rich countries. Nigeria’s oil 

industry still flares off natural gas, sufficient in quantity to 

be used to generate all of Sub-Saharan Africa’s electricity 

consumption. Instead, the country actually generates only 

enough electricity to power one small light bulb per head of 

its own 150 million population! Through iniquitous 

accommodations like this, it is certain that Africa’s mineral 

wealth will not be allowed to go unexploited. China’s 

investment in Africa, for example, increased by 43 per cent 

2009-2010, according to ‘The Economist’.    

 

 

 

 



8. I want to pose two questions in this talk: 

Q1: Can we harness the rush for Africa’s mineral resources 

to help alleviate the poverty of Africa’s people? 

Q2: Can we contribute as scientists to the logical and 

sustainable development of mineral resources through 

systematic geological mapping of the continent’s resource 

potential? 

 

 

9. The first question is largely rhetorical, but I do want to provide an example from my own experience to 

show just how things can go right. 

My first job after leaving university was here at the 

Geological Survey of Botswana [3] where I worked for five 

years in the early 1970s. 

Then it was one of the poorest countries in the world, 

once it achieved independence in 1966 - so poor that the 

administration of government was initially housed outside 

of the country’s own borders! A country the size of Texas 

had only about 12 km of tar road. Secondary school was 

a new invention and hospitals were run mostly by 

missionary societies. 

 

10. Luckily for the half-million inhabitants of Botswana, De 

Beers discovered diamonds in the Kalahari Desert shortly 

after independence. 

Even more fortunate, the Government of Botswana has 

used the royalties from the diamond business to build 

roads, schools and hospitals such that the standard of living 

in Botswana has become one of the highest in Africa in just 

40 years.  

 

 

11. I don’t want to claim any credit for this, apart from 

mentioning my scientific efforts at carrying out the first 

national geophysical surveys of the country in the 1970s. 

We travelled 45 thousand km in this truck (yes, including the 

12 km of tar!) making land-borne gravity observations to 

make the first national gravity anomaly map. 

To make more rapid progress, we had to take to the air with 

an aeromagnetic survey – thanks to Canadian aid.  

  

 

 

 

 



12. I should point out that three-quarters of Botswana 

is covered with Kalahari sand that completely obscures 

the solid geology from the eyes and hammers of field 

geologists. This picture shows the present 

aeromagnetic coverage of southern Africa with the 

area of the continuous Kalahari Sand cover shown in 

yellow. 

Rolling away the sand cover shows that the anomalies 

due to the underlying bedrock are virtually 

undiminished by a few hundred metres of sand cover. 

This allows geological mapping and mineral exploration 

to be extended into the remaining three quarters of the 

country. That last statement just about sums up my job description at the time! 

 

13. Here the continuous sand cover is replaced by a solid 

outline and vertical hachuring, showing the continuity of the 

magnetic anomalies arising from the bedrock below the 

sand cover.  

 

 

 

14. To add a human element to the poverty reduction, here are some of my field hands, years later, at 

the Geological Survey’s 50th anniversary, resplendent in their party clothes, most of them long since 

retired from government service.  

So systematic geological survey did help Botswana to 

prosperity. And the country still enjoys a favourable 

reputation as a place to do exploration business. 

 

15. More generally, at least three ingredients are 

necessary to ensure that any country is an attractive 

place for the mineral industry to invest its exploration 

dollars: 

1. Political stability and good governance; 

2. Fair mining legislation and fiscal regime; 

3. A good geosciences data infrastructure 

The first two have been addressed in many African countries 

by the World Bank in Washington who have put money up to 

re-write the mining code. 

I want to spend the rest of my time showing you some of things 

that we as earth scientists are trying to do to support the growth 

of a good geoscience infrastructure for Africa.   

 

 

 

 



16. The answer to Q.1 is that it certainly is possible, as 

shown by the case of Botswana. In other countries, 

unfortunately, we see examples of the so-called 

‘resources curse’ where the income stream from oil, 

minerals, whatever, gets largely diverted into offshore 

bank accounts and little or nothing gets to the 

impoverished people. This is a political and economic 

problem that has little to do with science. 

 Q.2 - What can we do as scientists? First let’s look at the 

basic problem. 

 

17. In Africa, it is thought that less than half the continent 

has yet been mapped geologically at 1:250 000 scale, 

and that only half the map sheets that have been 

surveyed at such a reconnaissance scale have actually 

been published. 

No basic geological information is therefore available at a 

reasonable scale for three-quarters of the continent…  

…even if you travel to the country of interest in search of 

it. 

 

18. Building on the success of what aeromagnetic survey had done in Botswana and with an eye on the 

regional picture, my colleagues and I wondered about compiling aeromagnetic surveys for all parts of 

Africa into a coverage that was as complete as possible. 

We talked up a project called AMMP that operated from 

1989 to 1992 and catalogued almost 1000 separate 

aeromagnetic surveys and, wherever possible, acquired 

the data and turned it into digital format for a continent-

wide compilation. 

Note that, prior to this time, digital data acquisition was in 

its infancy and that even for many surveys that were 

collected digitally, it proved impossible to retrieve that 

data in usable digital formats.  Instead we had to invent 

the technology for extracting digital profile data from contoured paper maps. 

This was a mammoth, labour-intensive effort that consumed about 4 million dollars over three years. 

As you can see from the map, the main short-coming was the lack of coverage in many parts of Africa – 

or our inability to access existing data-sets in some of the countries that had been flown already. 

Here are the assembled players at the final project meeting in Arusha, Tanzania in 1992 which is still 

one of the largest assemblies of African geophysicists ever held.  

 

19. And, as an aside, this data contributed towards producing, in July 2007, the first magnetic anomaly 

map of the world in which Dr Ravat and myself were both involved.   

 

 

 



20. The acquisition of airborne geophysical surveys has 

not stopped since AMMP.  Far from it. 

Here are some of the surveys that have been carried out 

in more recent years that add to the coverage… 

…or more often improve on the resolution of pre-existing 

coverage. 

Credit must be given to the World Bank and the 

European Union for many of these projects. Estimate at 

least half a billion dollars of investment up front!  

 

21. Some Examples. 

No. 1. Here is the geological map of Nigeria, Africa’s most 

populous country. 

Until the 1950s it was significant producer of tin and other 

metallic minerals. To diversify the economy away from oil, 

the World Bank has invested in an initiative to regenerate 

the mineral industry in Nigeria [4]. 

Starting with an airborne geophysical survey!  

 

 

22. The biggest airborne geophysical survey carried out to 

date – over two million line kilometres of flying! Up to five 

planes flying over a period of almost four years. 

Here is the new aeromagnetic coverage.  

 

 

 

 

23. Here is the Gamma Ray Spectrometry in an image that 

maps potassium as red, thorium as green and uranium as 

blue. 

In many areas of the country, despite the poor outcrop, the 

soil still reflects the lithology of the bedrock so we get a 

splendid image of the underlying geology. 

Each geological unit tends to have its own unique ratio of 

U/Th/K and so gets a unique colour in the image.  

  

 

 

 

 



24. Example Number 2: Madagascar [5]. 

See here the detail that the new aeromagnetic coverage 

has brought to the geology of southern Madagascar. 

Unfortunately, political problems in this country have 

taken the edge off these new technological developments 

in recent years.  

 

 

 

25. Example Number 3: Uganda [6]. 

Oil discovery of significant proportions is the big resource 

news for Uganda in recent years. 

The World Bank and the African Development Bank are 

also trying to launch a mineral industry in Uganda, 

building on the valuable contribution that gold mining has 

made to the economy of neighbouring Tanzania in recent 

years.  

 

 

26. As with Nigeria, mapping the bedrock geology of 

Uganda is difficult because the rocks of Uganda are 

weathered into the fertile soil for which the country is 

renowned.  

 

 

 

 

 

 

27. Here is an image of the new aeromagnetic coverage of 

Uganda that is currently being interpreted by a team led by 

the Geological Survey of Finland. 

  

 

 

 

 



28. As consultants to the project, we were also 

aware of the need to change the organisational 

culture of the Ugandan Geological Survey. Within 

African geological surveys, this seems often to be 

the case. Stated briefly, what needs to happen 

is…  

Put the old world of paper maps and reports 

and the colonial-style of bureaucracy in the 

past. 

Create a new future as a lean, ICT-oriented 

knowledge company, retailing up-to-date 

information on a country’s geology and 

mineral resources through the worldwide web. 

This, of course, means paying attention first and 

foremost to changing the outlook of the people in the 

organisation 

29. For more than 60 years, The Netherlands has placed 

emphasis on the need for technical training in all the 

sciences that involve mapping through an institute called 

ITC where I worked for 20 years [7]. Its graduate-level 

courses were designed specifically to assist young 

professionals from the developing world. In this early 

picture, William Schermerhorn (founder, geodesist and 

one-time prime minister of The Netherlands) is 

seen with India’s prime minister Pandit Nehru at 

the entrance to the original ITC building in Delft in 

the 1950s. 

30. Since 2010, the entire institute has a new 

home as the Faculty of Geoinformation Science 

and Earth Observation within the Twente 

University of Technology at Enschede in The 

Netherlands. During my time in the former home 

of the institute in Delft, 30-40 graduates returned 

home every year with at least 12 months of 

postgraduate-level education in applied 

geophysics and mineral exploration, almost half of 

them returning to their professional positions in African governments. 

31. Another initiative I want to mention is OneGeology. 

Its aim is to make geological maps of every country in the 

world web-accessible at scale 1:1 000 000. 

Initially planned to take place from 2007 to 2012 – the 

time of the next International Geological Congress – this 

initiative took off quickly and many goals were achieved 

early on – everywhere, that is, except Africa.   

 

 

 

 



32. Only 8 of Africa’s 50+ countries have geological 

maps accessible in this way if you go today to the 

OneGeology portal [8]. 

Why? Many Africa countries do not have a national 

geological map at 1:1M scale, even fewer have it in 

digital format. Only the coverage of southern Africa is 

reasonably good.  

Clearly there is a long way to go to complete the 

geological map of Africa. 

 

 

33. This picture and the next illustrate the potential 

contribution of aeromagnetic surveys to the task, 

especially where younger cover formations - like the 

Kalahari Sand - obscure the bedrock. 

The first picture (right) shows a geophysical 

interpretation of the Precambrian rocks of central 

southern Africa with the sand cover of the Kalahari 

‘basin’ added in yellow.   

 

 

34. The second picture (left) shows the same area 

with the sand cover removed, indicating the 

continuity of information obtainable from airborne 

geophysical data.  Such interpretation, however, 

requires the application of human intellect to the 

original data. Maximising the application of intellect 

requires maximizing access to the data. Such 

access is made much easier when the data is web-

accessible. 

In this sense, the task of African geological 

surveys has never been easier. Maps and 

information can now be positioned for easy access on the internet. 

 

35. But remember that internet infrastructure and 

usage level is still very feeble in Africa… 

  

 

 

 

 



36. …despite the ubiquitous penetration of mobile phone 

technology into even the remotest corners of the 

continent, as shown by this recent photograph from 

eastern Sudan with the mobile phone mast in evidence 

to the left of the picture.  

 

 

37. But how to ‘sell’ the new era to the geologists of 

Africa?  One initiative I am involved with, GIRAF [9], 

aims… 

To bring together relevant African authorities, national 

experts and stakeholders in geoscience information  

To initiate the building of a pan-African geoscience 

information knowledge network to exchange and 

share geoscience information knowledge and best 

practice  

Other initiatives: AEGOS [10], Africa Array [11], 

AEON [12], eGY-Africa [13]… 

 

38. Africa is already a global player in exploration 

expenditure for solid minerals. But it should be four 

times bigger even to match that in Canada and Australia 

in terms of effort per unit area of geology! 

Africa’s situation could be compared with a United 

States with 50+ state geological surveys but no USGS. 

Luckily for the US, the value of systematic geological 

survey here is well established [e.g. 14]. 

 

39. :: Botswana shows that it is possible to turn mineral 

wealth into the physical well-being of African people. 

:: The history of this process in the western world 

enables everyone to learn from the mistakes of the past. 

:: African earth scientists, with the well-being of their 

own countries and peoples at heart, should be at the 

centre of the process. 

:: The geology of Africa as a single continent needs to 

be explored to benefit fully from scientific understanding. 

:: Any imperialistic ‘get-rich-quick’ mentality threatens to 

turn the process into a resources curse for the people 

and the environment. 

 

 

 

 



40. This is not going to be easy. Never forget the 

downside! In a recent article headed ‘A more hopeful 

continent’ designed to put a positive spin on recent 

economic news from Africa The Economist said this…  

Formidable obstacles to Africa’s continued progress loom, 

among them political instability, the weak rule of law, 

chronic corruption, infrastructure bottlenecks and poor 

health and education. 

     - The Economist, 8 January 2011  

 

41. Thank you for your attention.  

Sincere thanks to Dr Dhananjay Ravat for arranging this visit and for being the perfect host during my 

time in Lexington. 

Colin Reeves 

2011 February 17 

Author’s website: www.reeves.nl 

Author’s e-mail: reeves.earth@planet.nl 
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