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Wars in the Congo and physical resources (March 2003) 

The Democratic Republic of Congo (DRC, formerly Zaire) is the most war-torn country in 
Africa, and has been since Belgium relinquished its largest colony in 1960.  It is also Africa’s 
most mineral-rich country outside of the Republic of South Africa.  Most of its population, 
particularly beyond the major cities, has been repeatedly caught up in the most savage 
conflicts, which have left more than 2 million dead and far more displaced or reduced to 
conditions of bare survival.  From the civil war following the attempted secession of the 
most mineral-rich province of Katanga shortly after independence to the present, Congo 
peoples’ suffering has centred on various groups’ attempts to loot its mineral riches.  
Despite the DRCs  strategic importance as a supplier of cobalt and tantalum, for which it is 
the world’s largest source, and its world-ranking production of copper and zinc, diamonds 
(up to one third of a ton annually, mainly of industrial quality), and gold (up to 6 tons 
annually), neither the UN nor those powers currently engaged in Iraq have made any 
determined effort to end the 40-year plight of its people. 

Every geologist suspects that war in the Congo has a direct link to its mineral resources, but 
until recently its economic basis has remained carefully hidden by the various warring 
groups, and to some extent by the world mineral industry which ultimately benefits.  Ingrid 
Samset of the University of Bergen in Norway has reviewed the particular role of diamonds 
in the recent phases of conflict that followed the fall of the reviled President Mobutu in May 
1997 (Samset, I. 2002.  Conflict of interests or interests in conflict?  Diamonds and war in the 
DRC.  Review of African Political Economy, v. 93-94, p. 463-480; doi: 
10.1080/03056240208704633). 

Following the occupation of eastern DRC by armies from Rwanda and Uganda in collusion 
with the anti-Kabila RCD forces, and the sending of troops by Namibia, Angola and 
Zimbabwe to assist the Kinshasa régime in mid 1998, official figures for production of and 
revenues from all physical resources fell far more dramatically than for other exportable 
commodities, such as coffee.  The largest falls involved diamonds and coltan (columbite-
tantalite).  Both combine very high value relative to weight (coltan trades at up to US$400 
per kilogram) with simple extraction technologies.  Both are mined extensively by artisanal 
groups, and so are attractive for quick, clandestine looting.  Tantalum is used in making 
capacitors, specifically for mobile phones, and the boom in the price of coltan followed the 
vast expansion of cellular phone networks world wide.   Zimbabwe, and to a lesser extent 
Angola and Namibia have won official concessions for diamond mining in exchange for their 
military involvement.  The embattled ZANU-PF régime in Harare is probably highly 
dependent on revenues from Congo diamonds.  In the case of Uganda and Rwanda’s 
involvement with opposition forces in eastern DRC, the economic aspects of their roles are 
more difficult to dig out.  Both countries lack diamond or coltan reserves, yet in the case of 
diamonds, their exports rose by 12 and 90 times, respectively, since the start of their 
involvement.  Comparing their export values with probable production in the area that they 
help control, there is a shortfall of about US$13.5 million.  Samset suggests that “missing” 
diamonds are being used directly as easily “laundered” barter goods in exchange for arms.  
In the case of coltan, Rwanda is estimated to have benefited by US$250 million, at the time 
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of the tantalum price peak in 1999-2000, from looting of eastern DRC.  Neither coltan nor 
diamonds carry signs of their origin (but see Forensic geochemistry to foil “fencing” of 
conflict diamonds June 2002), so tracking looted goods and bringing those involved to 
account is no easy task.  The state of Israel is heavily involved in the gem diamond trade, as 
is the Republic of South Africa, and the USA accounted for more than 80% of all industrial 
diamond exports from the former Zaire.   

 

Hydrological madness (June 2003) 

Regular readers of New Scientist know that Fred Pearce is the scourge of dam builders, 
especially those with near-megalomania about vast barriers and reservoirs.  Back in the late 
1960s Canadian environmentalists were horrified to learn of plans being developed to divert 
southwards water that naturally flows along the great rivers of the Canadian Shield to the 
Arctic Ocean and Hudson’s Bay.  This was NAWAPA, the North American Water and Power 
Alliance.  NAWAPA is still a live ambition for supplying the water-hungry west and mid-west 
states of the USA.  The former Soviet Union put such grandiose plans into effect, one 
outcome being the dramatic shrinkage of the inland Aral Sea.  Pearce returns to continental 
water transfer in an important review in the weekly for whom he has worked for many 
years (Pearce, F.  2003.  Replumbing the planet.  New Scientist, 7 June 2003, p. 30-34).  His 
trigger is the filling of the giant Three Gorges reservoir on the Yangste, one of whose aims is 
to channel water northwards to augment supplies to the increasing parched plains of 
central eastern China.  But this is only the start of an awesome venture that will also shift 
the equivalent of 25% of the Nile’s flow from Tibet’s glacial meltwater that feeds the 
Yangste into the Yellow River, which now barely trickles into the Yellow Sea.  India seems 
bent on snaffling much of the flow from the Ganges and Brahmaputra catchments into the 
drought-prone south of the subcontinent.  As well as the huge disruption of people and 
environment that schemes such as these must entail, Pearce highlights the vast economic 
costs.  India’s continental engineering will eat up the equivalent of 40% of its GNP.   

Obviously, such huge ventures throw up equally large political and ethical questions, which 
are not easy to resolve.  In many cases the perceived needs for regional water transfers 
stem from very wasteful water use, particularly in agriculture.  Using drip or trickle 
irrigation, which needs large-scale application but relatively low-cost and simple technology 
can reduce water requirements dramatically, simply by reducing losses by evaporation from 
canals.  In semi-arid areas as much as 70 % of channelled water never reaches the crops for 
which it is intended.  Governments such as those of India and China depend so much on 
rural support that they might commit political suicide by pressing for changes to practices 
that date back millennia, so they opt for the spectacular, quick fixes.  Yet there are other 
such schemes that might transform the livelihoods of some of the worlds most destitute 
people in the Sahel and Horn of Africa.  One suggestion is to divert part of the largely 
unused river flow through humid tropical Central Africa across the Sahel to reach Lake Chad.  
Another, not mentioned by Pearce, is to dig a channel that will flood the Danakil Depression 
of Ethiopia and Eritrea, which lies about 100 m below sea level.  Topographically, this would 
be relatively easy, because only about 30 km of low-lying coastal plain separates the Red 
Sea from the Depression.  The flow could generate hydropower in a power-starved region, 
and evaporation from the resulting saline lake would boost rainfall in the world’s hottest 
place, and perhaps allow harvesting of the many salts that would be precipitated, including 
potash fertilisers.  Solar energy could also be used for low-cost desalination.  However, no-
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one can guess at the climatic and ecological consequences of changing humidity in both the 
Chad and Danakil basins.   Yet, water is becoming the most strategically important physical 
resource so rapidly that the enormous economic implications for transnational contractors, 
and political prestige associated with regional transfer schemes will drive them ever 
onwards.  There is one glimmer of hope, which Pearce mentions; ordinary people in 
Rajasthan, India’s driest state, have resurrected old practices of water harvesting, and find 
that they are more secure than those who rely on state-sponsored canal supplies.  The root 
issue is that rainfall disappears either by run-off or evaporation in a matter of days, unless it 
is stored somehow.  Any habitable place has rainfall, albeit irregular in drought-prone areas, 
and quite low-cost ingenuity can “bank” the transient spates where the water is needed. 

 

Titanic solution to unpalatable water (July 2003) 

Currently around a billion people are at severe risk from drinking contaminated water, and 
whenever there is a major human crisis refugees are placed in the same plight.  The main 
solution would seem to be drilling wells that tap groundwater that aerobic bacterial action 
cleanses of most pathogens.  That is essentially true, but some groundwater is rejected even 
by people suffering the most extreme privations.  It has the appearance of water from the 
radiator of an aged lorry, because it contains abundant dissolved iron that immediately 
precipitates as red-orange slime when exposed to the air, tainting food and staining clothes.  
A solution may arise from studies as far from drought-stricken areas as one could possibly 
get; concerning the way in which deep-sea wrecks decay away.  The discovery of the wreck 
of the Titanic in 1985 and recovery of parts of it later by marine historian Robert Ballard, 
revealed that its ironworks were being consumed by bacteria that created stalactite-like 
masses of iron oxides, known as “rusticles”.  Detailed microbiological studies found a highly 
complex harmony of different bacteria that created and inhabited the rusticles.  Effectively, 
they were eating the mighty ship at a rate of about a tonne every ten days by exploiting the 
energy released by oxidation of iron.  It may prove possible to harness the habits of these 
iron-loving bacteria to remove iron from groundwater and make it palatable 

Source:  Fry, C. 2003.  Iron rations.  New Scientist, 26 July 2003, p. 36-37. 

 

Insights into hydrocarbon reservoirs (November 2003) 

Oil and natural gas are the dominant physical resources for modern society, having rapidly 
outstripped coal in the world’s economy.  Yet using them poses the threat of global climatic 
changes.  They are essentially a bank of solar energy, mediated by past photosynthesis into 
hydrocarbons; very long passed indeed.  Their burial tens and hundreds of million years ago 
helped modulate solar warming and drove up the level of oxygen in the atmosphere.  Using 
them reverses those aspects of the carbon cycle.  As the wars in Sudan, Afghanistan and Iraq 
demonstrate, developed economies will go to any lengths to retain access to known 
reserves.  Being so “hooked” on hydrocarbons, those economies have continually to find 
more.  However, the days of “trip-over” oilfields, such as those of Persian Gulf, are gone 
forever.  Exploration ventures into more and more difficult conditions, particularly offshore, 
where drilling is now going on in sea floor as deep as 2.5 km beneath the water surface.   

Every aspect of the hydrocarbon industry poses increasing challenges; it seems to be at a 
crux.  For this reason, the 20 November 2003 issue of Nature includes a 56-page Insight 



supplement on a wide range of topics.  It starts with a review of the place of the petroleum 
industry in human history (Hall, C. et al. 2003.  Hydrocarbons and the evolution of human 
culture.  Nature, v. 426, p. 318-322; DOI: 10.1038/nature02130).  Robert Berner of Yale 
University gives an up to date summary of the effects of fossil fuel use, in the context of the 
carbon cycle over geological time (Berner, R. 2003.  The long-term carbon cycle, fossil fuels 
and atmospheric composition. Nature, v. 426, p. 322-326; DOI: 10.1038/nature02131).  The 
question, “How does petroleum form?” is addressed by Jeffrey Seewald of the Woods Hole 
Oceanographic Institute (Seewald, J.S. 2003.  Organic-inorganic interactions in petroleum-
producing sedimentary basins. Nature, v. 426, p. 327-333; DOI: 10.1038/nature02132 · ).  
The shift of exploration to ever deeper offshore areas brings it closer to the lines where 
continents split and drifted apart in the past.  So it isn’t surprising that Nature Insight 
includes a review by Cambridge University and BP geoscientists of how those margins 
evolved (White, N., Thompson, M. & Barwise, T. 2003.  Understanding the thermal evolution 
of deep-water continental margins. Nature, v. 426, p. 334-343; DOI: 10.1038/nature02133).   

 

The state of North Sea petroleum (2018): demolition of exploration rig on Teesside, Britain 

Organisms other than humans exploit the energy locked in oil, and geochemists from the 
University of Newcastle upon Tyne address their role in actually degrading petroleum, so 
that many of the largest onshore petroleum reserves (oil sands in particular) pose great 
difficulties for exploitation (Head, I.M., Jones, D.M. & Larter, S.L. 2003.  Biological activity in 
the deep subsurface and the origin of heavy oil. Nature, v. 426, p. 344-352; DOI: 
10.1038/nature02134 · ).  Methane generated by anaerobic bacteria in sea-floor sediments 
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and in bogs can combine with water in the form of an ice-like substance called methane 
hydrate, if the pressure is high enough and temperature is close to 0ºC.  There is a lot of it 
about.  On the one hand it has huge economic potential, but on the other it poses awesome 
threats to the climate.  Several times in geological history vast amounts of methane have 
belched from the sea floor to drive up global temperature; it is a highly efficient 
“greenhouse” gas.  Dendy Sloane of the Colorado School of Mines addresses issues related 
to methane hydrates (Sloane, E.D. 2003.  Fundamental principles and applications of natural 
gas hydrates. Nature, v. 426, p. 353-359; DOI: 10.1038/nature02135).  All these articles are 
deeply informative and well written.  They are “must-reads” for all geoscientists.  The 
sequence ends with a word from “management” (Shell International), in the form of a look 
ahead to how oil companies might clean up their act and become “friends of the Earth” 
(Stankiewicz, B.A. 2003.  Integration of geoscience and engineering in the oil industry – just 
a dream? Nature, v. 426, p. 360-363; DOI: 10.1038/nature02136). 

 

Supergiant hydrocarbon field just leaked away (December 2003) 

The largest producing hydrocarbon field, which is unlikely to be bettered, is the Gharwar oil 
field of Saudi Arabia.  It extends for about 3500 km2 and still contains 80 billion barrels of oil.  
Anything comparable in size, or bigger, would have been tripped over decades ago, because 
of the sheer size of the geological trap structures.  That is one of the reasons to believe that 
hydrocarbon resources are unlikely to last until the 22nd century, unless other kinds of 
accumulation can be exploited economically.  There are vast onshore reserves of tar sands 
from which the more volatile hydrocarbons have leaked away, but for them to become 
generally useable requires very large rises in oil price.  The same conditions will have to 
prevail before oil shales, the source rocks for conventional hydrocarbons, become viable..  
Had tectonics not induced the Colorado Plateau to rise and be eroded, oil would be far 
cheaper and more secure, and the USA would have even more economic and political clout 
than it already has.  The recognition of unroofed hydrocarbon fields in that region of 
western North America may therefore come as a relief to many people (Beitler, B., Chan, 
M.A. & Parry, W.T. 2003.  Bleaching of Jurassic Navajo Sandstone on Colorado Plateau 
Laramide highs: Evidence of exhumed hydrocarbon supergiants.  Geology, v. 31, p. 1041-
1044; DOI: 10.1130/G19794.1). 

 

Bleached unit in the Navajo Sandstone, eastern Utah (Credit: Wikipedia) 
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The desert dune sandstones of the North American Jurassic form some of the world’s most 
spectacular scenery, because of their vast outcrops in Utah national parks, such as 
Monument Valley.  Their attraction lies in the colours of the sandstones as well their deep 
incision.  Discovery of what was once a series of supergiant hydrocarbon fields lies in 
variations of that coloration.  When laid down, the sandstones were reddened by 
precipitation of ferric (Fe3+) oxides from water that seeped through them during diagenesis 
under oxidising conditions.  However, large tracts now show signs of variable bleaching, 
which gives the variegation that tourists flock to see.  Iron has been removed in places, and 
for that to happen, the insoluble Fe3+ has been reduced to the more soluble Fe2+, or ferrous 
form.  That can occur when conditions in the rock change to highly reducing, as in the case 
of hydrocarbons migrating in along with water.  Most wind-blown sands have good porosity 
and their uniform grain size induces excellent permeability as well, so they are near-ideal 
reservoirs.  However, for them to become permeated by hydrocarbons that migrated from 
source rocks (usually shales) requires pathways and structures in which the hydrocarbons 
can be trapped.   

The Jurassic of the western USA has alternations of these sandstones with less permeable 
rocks, and was deformed into huge open anticlines during the Laramide orogeny, that 
originally might have created such traps on a regional scale.  Brenda Beitler and her 
colleagues from the University of Utah have mapped the zones of bleaching using Landsat-7 
Enhanced Thematic Mapper data.  Sure enough, the most bleached areas coincide with the 
crests of the large upfolds, and with reverse faults that link them to basins with source rocks 
and may have acted as fluid migration pathways.  The pore volume that could have been 
available for hydrocarbon trapping would have been 2200 km3, equivalent to 18.5 trillion 
barrels, about 6 times larger than estimates of the modern world’s recoverable oil.  Since 
the Cretaceous, the Colorado Plateau has undergone more than 2 km of uplift and every 
single upfold has been breached and deeply incised.  Sorry George, the oil leaked out long 
ago!  The inevitable leakage of the gas fraction, perhaps as much as 2 billion tonnes, could 
have warmed the Tertiary climate, if a significant fraction were released quickly.  The main 
incision of the Colorado Plateau was probably in the late Miocene (around 6 Ma), when 
ocean-floor data suggest global warming of the order of 0.5 to 1ºC. 

 

Background to globalisation of water resources (December 2003) 

“The second provision of any civilised society after a system of laws, is that of a safe water 
supply” is anonymously attributed in the repeated warnings about the parlous state of 
water provision for about two thirds of the world's population.  Many of the private 
companies that took over the public water authorities in Britain now stride the planet 
organising that provision.  In South Africa, the resulting increases in water pricing are the 
main source of anger throughout the poorer sections of its population, especially in the 
townships.  In Cochabamba, Bolivia there have been mass protests about similar price hikes 
that came years ahead of any improvement in supplies.  A consortium of national and 
transnational companies needed the extra cash to finance a major dam project, instead of 
looking to global investors in the project.  Science carried a lengthy article that provides a 
context for this new trend in globalisation (Gleick, P.H. 2003.  Global freshwater resources: 
soft-path solutions for the 21st century.  Science, v. 302, p. 1524-1528; DOI: 
10.1126/science.1089967) 
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