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his issue of Earthworks focuses on two main
themes: small-scale mining (SSM) and food-
related issues in developing countries. All
articles relate to studies undertaken under DFID’s
Knowledge & Research (KaR) Programme.
Two important articles are presented on SSM.
Both draw attention to the extreme poverty existing

in this sector and attempt to develop approaches to

remedy this. In the first of these studies, Dr Mike

appropriate local technology can dramatically

productivity of farmland through the use of locally

increase gold recovery while at the same time bene-available soil supplements. Dr Don Appleton of BGS

fiting the environment. The second account, from
Kevin D'Souza of Wardell Armstrong, describes a

describes how local phosphate rock can be used as a
fertiliser in nutrient-poor tropical soils depleted by

more general analysis undertaken of the SSM sectoerosion and leaching. In a companion account, Clive
designed to develop a model scheme to assist smalMitchell also from BGS describes how agricultural
scale miners. This stresses the range of factors thatlime from local deposits can be used to neutralise the
need to be addressed if policies are to be successfutffects of acidified soils.

and sustained. Interestingly, both studies conclude
that an effective way to induce change is to demon- solutions aimed at increasing the availability of iodine

Finally, Dr Chris Johnson (BGS) reports on

strate the benefits of new techniques through pilot in the local environment. His study is an attempt to

Styles of BGS presents the results of a project aimegC1eMes as an example for others to follow. _ odin _
The remaining articles relate to food and health. ronment as a basis for considering sustainable alterna-

at improving practices in the small-scale gold minin
sector. The work demonstrates how simple but

grwo of these are concerned with improving the

Mike Styles, British Geological Survey, Project R7120

mall-scale and artisanal gold mining is a vital
source of livelihood for millions of poor people

in developing countries. The efficiency of gold - groups of miners with limited finance and equipment

recovery in small-scale mining (SSM) is notoriously

poor (reputedly around 30-40%), as evidenced by thevhatever comes to hand. The countries selected for
this study, Guyana and Zimbabwe, span the range b

fact that tailings are reworked many times. This
project is aimed at improving gold recovery and
encouraging more environmentally friendly methods
thereby achieving a more sustainable livelihood and

Small-scale gold mining is difficult to precisely
define but covers a range of activities from small

to the hapless artisan trying to make a living with

this article focuses on Guyana. The first part of the

, project was a review and feasibility phase that

ancluded desk and field surveys, and covered both

safer and cleaner environment for the miners and thetechnical and sociological factors.

local communities. The project has been carried out

partnership with the Geology and Mines Commissiontechniques are used for gold recovery in large gold
mines, few are really suitable for SSM. Sluicing,

in Guyana, and ITDG in the UK and Zimbabwe.
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Typical sluice box with large rifles and black cocoa mats.

in  The technical review found that although many

document the behaviour of iodine in the natural envi-

tives to the iodinisation of table salt.

which is already widely used, can be relatively
efficient but only where the gold grains are not too
small. However, it is very difficult to obtain informa-
tion on grain-size distribution of gold in mining areas,
and testing has to be a vital factor before recommen-
dations on mining techniques can be made. In
Guyana, for example, it was widely perceived that
much of the gold was fine-grained and that loss of this
was the main cause of poor recovery. However, a
range of tests carried out on the alluvial gravel ore, the
sluice box concentrates and the sluice box tailings
showed that: (1) there was very little very fine-grained

old in the ore (always less than 10%) and (2) losses

ere across the spectrum of grain sizes but involved
coarse gold in many cases. The perceived problem
with fine-grained gold was, in fact, a groundless
rumour: a well set-up sluice box with a more efficient
gold-trapping mechanism should be able to recover
perhaps 80% of the gold. Ironically, their boxes were
quite good at trapping the finer gold, but unfortunately
perhaps there was very little of it present in this
instance.

The surveys identified that miners’ knowledge
came mainly from copying their employers or neigh-
bours but few really knew why they did it in a particu-
lar way or had any understanding of the basic princi-
ples of mineral processing. To improve recoveries,
technology needed to be changed. The surveys also
concluded that the best way to transfer improved tech-
nology to the miners was to carry out demonstrations
and refit sluice boxes with better equipment. At the
same time, staff from the Mines Commission were
trained in ore testing and sluice box assessments,
means of improvement, and giving advice to miners.
Teaching materials for the mines officers to supple-
ment their knowledge and enable them to carry out
sustained assistance to miners, were also prepared.

By chance, a Canadian environmental project was
also giving assistance to gold miners, and the projects
agreed to collaborate. The initial joint demonstration
was carried out in the Mahdia area in 1998. The rec-
ommended method of improvement was to install a
Canadian-devised system of gold trapping. This
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Large sluices in Guyana.

involved replacing the traditional black cocoa mats, be replaced every month or so. By contrast, the vinyl

sometimes with large Hungarian riffles, that were in
almost universal use, with vinyl ‘Nomad’ mats and
shallower, expanded metal riffles. The width and
slope of the box was adjusted to give optimum flow
conditions. At that time these mats and riffles were
very difficult to obtain in Guyana and had to be
specially imported. The first refit was on the sluice
box of one of the best-known and most well-

Randy Clarkson, the Canadian mining engineer
involved, showed that efficiency increased from

mats, although costing twice as much, wear much
more slowly and those fitted in 1998 were still in use
16 months later.

R7116, G1 Evaluating possible uses of
Zimbabwean phosphate based wastes.
(Ottos Ruskulis, Intermediate Technology)

R7120, G1 Recovering the lost gold of the developing
world. (Mike Styles, British Geological Survey)

R7181, G1 Design and pilot implementation of a
model scheme of assistance to small-scale miners.
(Jeffrey Smith, Wardell Armstrong)

R7354, G1 Mercury-free coal-gold agglomeration
(CGA) pracess for gold. (Professor Michael
Mingos, Imperial College of Science Technology
and Medicine)

R7370, G1 Local phosphate resources for
sustainable agriculture. (Don AppletoritBh
Geological Survey)

R7410, G1 Low-cost lime for small-scale farming
(FARMLIME). (Clive Mitchell, British Geological
Survey)

R7416, G1 Sustaining communities through mine
waste reclamation. (David Harrison, British
Geological Survey)

R7118, G2 Cost-effective evaluation of hazards

This project found that there is less resistance to from mine waste. (Ben KlinclBritish Geological
change than might be expected, and that miners will Survey)

adopt new techniques provided they are appropriate

and affordable. Convince a few and the rest will

R7411, G2 Environmental controls in iodine
deficiency disorders. (Chris Johnsormitigh

‘ . . ~ copy. In_G_uyana, the perce_ived best way to carry out Geological Survey)
organised miners, on the assumption that other minegold sluicing has changed in two years due to the
were more likely to copy a local role model. Tests by influence of technical assistance projects. The main R7815, G2 Landslide risk assessment in the rural
environmental benefits are less reworking of tailings access sector. (Gareth Hearn, Scott, Wilson

and damage to the local environs. Better gold-

Kirkpatrick & Co Ltd)

around 60% (surprisingly high) to around 80% as a trapping means there is no need to use mercury in - p7198, G5 Appropriate technology for low-cost
the pits and sluice boxes, as a good mat does the jobgeological mapping. (Eugene O'Connor, British

result of refitting.
A survey of the take-up of technology, along with

efficiently. However, it is very difficult to persuade

further demonstrations, was carried out in 2001 in théhem not to use mercury or use retorts at the stage

Konawaruk area, some 50 km from Mahdia. This
showed that of the miners that had been working in

the Mahdia area in 1998, perhaps 100 groups, the miners, speed of recovery and transparency, so that

majority had now moved to other areas. However,

where they clean up the concentrate of gold and
heavy minerals recovered on the sluice box. To the

Geological Survey)

R7199, G5 Strategies and systems for maximising
geoscience data value. (John Laxton, British
Geological Survey)

the whole team of miners can see what is happening,R7816, G5 Glacial hazard risk minimisation in

those that remained and many in the Konawaruk areaye far more important than possible long-term

were mostly using the improved technology, to a
greater or lesser extent. Most surprising was the fact
that the better materials were now widely available
locally and could be purchased over the counter at a
small mining store in the interior. Many miners had
made the capital outlay but not got the details quite
right, which shows the need for follow-up instruction
and on-going advice from mines officers.

The financial benefits were even greater than
initially expected: the pay-back period as a result of
improved gold recovery was estimated to be as little
as two weeks to perhaps one month. The pile of the
black mats wears away very quickly, which partly

health dangers.

Dr M T Styles, British Geological Survey,
Keyworth, Nottingham NG12 5GG,
United Kingdom

Tel: +44 (0)115 936 3414
Email: mts@bgs.ac.uk

accounts for their poor performance and they have tc

rural environments. (John Reynolds, Reynolds
Geo-Sciences Ltd)

R8035, G5 Self-help toolkit to construct a geo-
science metadata system. (John Laxton, British
Geological Survey)

R8036, G2 Socially sustainable development
strategy. (Stephen Davis, Congo-Online Ltd)

For more information on KaR geoscience
projects visit www.bgs.ac.uk/dfid-kar-geoscience
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should be to encourage the miners to be entrepreneurs,
not to constrain and hinder them. Although assistance
programmes should be essentially non-discriminatory,
there may be a rationale for trying to identify a small
group of miners to aid initially in order that they can

be used as an example for others to follow. This

Kevin D’Souza, Senior Mining Engineer, Wardell Armstrong, ; o .
approach might be appropriate in concentrating

Project R7181 limited resources on a key objective to avoid them
being spread too thinly over a wide area, thereby
uch has been written about the harmful A number of components make up a successful achieving it

effects of small-scale mining (SSM) on com- SSM project, all of which must be in place if SSM is
munities and the environment. Of the variousto contribute real benefits to the miners, the local pop-

factors associated with SSM, the one common denornfation, and the national government. The focus of any--- Many of the social and environmental conse-

inator is the abject poverty of the sector. It should be reform should be to provide financial empowerment tgiuences (e.g. child labour, lack of education, sub-

remembered that many individuals only operate in thismall-scale miners that will then act as a catalystto ~ standard sanitation, deforestation, river silting,
sector because they have no other choice. It is also other miners to improve their financial position. The ~ mercury pollution, etc.) come about, not through
true that many of the social and environmental consebest inducement to act within the legal structure, with ~ deliberate, malicious intent but rather out of
quences (.g. child labour, lack of education, sub-  due regard to health, safety and the environment, is to ignorance and lack of financial resources.”
standard sanitation, deforestation, river silting, see other miners who have benefited financially from

mercury pollution, etc.) come about, not through ~ working within the legislation and have been aided by

deliberate, malicious intent but rather out of ignoranc¢he government to do so.

and lack of financial resources. The approach therefore should be all-encompassThe research identified a number of problems relating
Wardell Armstrong (incorporating CSMA ing, dealing with each of the relevant issues that are 1, ss\ and the funding of aid programmes in this

Consultants), in conjunction with the BGS, was com-fundamental to the sector. An integrated approach  gector.

missioned by DFID to carry out an analysis of the  should give the organisational and legal aspects, man- The attitude of host governments to the sector

global SSM sector aimed at developing a model ~ agement techniques, and environmental and social varies considerably often due to reaction to recent

scheme of assistance that could be implemented by issues at least the same priority as technical issues Or - ayents rather than the result of a rational develop-
central authorities and multilateral donors. Anew  the supply of equipment. An assistance programme et of strategy.

approach is needed if the desperate poverty that existhat seeks to solve one aspect but ignores the others;  \hile a great deal of aid money is spent on the

within the SSM community worldwide is to be while perhaps well-intentioned, is unlikely to have any  gactor by donor agencies, the projects sponsored

combated. The end purpose is to improve the quality lasting impact. Above all, if there exists a genuine are usually aimed at specific topics and rarely

of life of miners and communities by advancing struc-desire to draw the SSM sector into the formal business  5qqress the sector as a whole and particularly the

tured policies aimed at the sustainable development @bmmunity, there must be an acceptance that financial poverty issues.

the sector. empowerment and gain is part of the process. The aifm Many of the projects that are funded are unsustain-
able in the long term in that they only last as long
as there is aid money; once this is exhausted the
projects cease.

v The projects that are undertaken are often
designed to control and regulate the sector. They
are often studies rather than technical activities.

v There is widespread duplication of projects with
little thought of budget-sharing or information-
exchange. This has often resulted in poor utilisa-
tion of resources.

vi There appears to be a general reluctance, on the

part of certain aid agencies to divulge information.

This makes the determination of the success of

projects extremely difficult.

There is little co-ordination between aid agencies,

either on matters of funding or exchange of

technical findings. Often, this appears to be
because the aid agencies have their own specific
agendas.

vii There are very few NGOs working in the sector,
unlike other sectors such as agriculture. This
means that there is little historical precedent.

One of the main findings of the project is that the

problems traditionally associated with SSM occur as a

direct result of the poverty associated with the sector.

Diamond mining in Ghana. Often, the miners appear to have been effectively disen-

vii
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Gold mining in the Philipines.

franchised by governments and donors alike; the scaleo draw the SSM sector into the legitimate social ~ «  defining a model government institution, unit or
of the problem should not be underestimated. This  fabric of the country. Many of the present negative set-up to handle and/or manage the SSM sector
scenario may be reversing as a result of the National impacts of SSM could be mitigated by a concerted «  establishing and enabling an appropriate legisla-
Strategy for Sustainable Development (NSDD) policy attempt to introduce these types of policies. Not only  tive framework and licensing scheme for SSM
that all countries have to target for by the year 2005.  will they enhance the quality of life but they will also ~ operations
Our initial report concludes that if governments  demonstrate the benefits of working within the legal «  defining relevant and consistent occupational
and agencies wish to make a real difference to the  framework rather than outside it. health and safety standards and practices, and
situation, they must begin to address all the issues that The primary issues in this study fundamental to providing appropriate training on these issues
affect the sector, not just the ones that are currently iimproving the general management, production, safety establishing appropriate and realistic environmen-
vogue or politically correct. There needs to be a moveand environmental performances of the SSM sectors  tal protection principles and practices
towards a culture of wealth-generation and an attemyih the developing countries are: « addressing the social welfare and gender issues
that plague the sector
e : « delineating or defining the overall mineral
i a A f = potential for SSM exploitation, addressing the reli-
e ability and suitability of the deposit in terms of
reserves and mineralogy
« establishing a self-sustaining technical assistance
and training scheme for small-scale miners
« providing a viable and efficient financing and
banking scheme for small-scale miners
« providing a simple and effective marketing system
for SSM products.

Kevin P C J D'Souza, Wardell Armstrong,
Lancaster Building, Newcastle-under-Lyme,
Staffordshire ST5 1PQ, United Kingdom

Tel: +44 (0)1782 612626
e-mail: kdsouza@wardell-armstrong.com
Website: www.wardell-armstrong.com

Gold mining in the Philipines.
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he occurrence of acidified soils in many develop- Mwanza (UNZA Technology Development

ing countries often leads to poor crop yields,a  Advisory Unit, TDAU)

situation which could be easily remedied if agri- «  Crop trials: Dr Victor Shitumbanuma (UNZA
cultural lime (aglime) were used. However, subsis- School of Agricultural Science) i
tence farmers often fail to do so, in part due to lack of  Project consultantBriton Walker (UK). .F"" iy i
knowledge but also because aglime is too expensive.The socio-economic survey was intended to 'set the %5, I_‘ g = 3
Production of low-cost aglime from suitable carbonatecene' in the farming districts by understanding the i;;l- H'ﬂil .1-5 ]
resources within farming districts would improve the constraints affecting the use of aglime. At the same L '. :{tﬁ‘%'r F—..
access of small-scale farmers to this valuable additivéime, small-scale farmers willing to become involved
The aim of the FarmLime project therefore is twofold:in the crop trials element of the project needed to be Carbonate resource assessment.
first, to investigate low-cost means of producing identified. It quickly became apparent that the socio-
aglime using appropriate local technology, and seconeconomic and crop trials teams would benefit from
to conduct crop trials to demonstrate its effectivenessworking closely together. This study confirmed that

Since the first report on FarmLime (Earthworks, small-scale farmers experience problems both in

Novgmber 1999), at which time the proje.ct. halld Ibeen optaining and affording aglime. Simple solutions to and therefore requires 200 to 450 kg of aglime per
running barely three months, a truly rn.ult|d|s.C|pI|na.1ry this were forthcommg from the farmers t.hemselve.s: hectare for neutralisation of acidity. The crop trials use
team of cpllaborators has bgen estabhsheg including buI!( buymg of ag.hme by local co-operatives; malgng a conservation technigue known as ‘pot hole farming
agronomists, chemists, engineers, geologists and  aglime available in smaller bags (25kg); substitution (
social scientists. The project activities are co-ordinateof part of their fertiliser for aglime; and bartering for
by the British Geological Survey (BGS) in conjunc-  aglime with maize or other products.
tion with the staff of the Zambian Geological Survey ~ The carbonate resource assessment focused on
Department (GSD) and the University of Zambia ~ dolomite deposits in Solwezi (North-Western

Clive Mitchell, BGS © NERC

The trials include both maize, as it is a staple, and
groundnuts, as they respond well to changes in soil
acidity. The soil in these areas has a pH of 4.6 t0 4.9

also referred to as ‘precision farming’) in which
aglime or fertiliser are placed in regularly spaced
holes rather than being spread over the entire area as
in the more traditional ‘ridge’ farming. As only 7% of
the farming land is used, the amount of inputs

(UNZA) as Ifollgws: e vichel Provmlce) and Mkltljsh| (dCentraI .Prolvmcgj, Zambia. drequired is reduced. The method has been demon-

' zropct ca er? e M';,e (BBGS(; (UNZA San fsdvyert(:] CT gaet ona Sf"t?]p Z%TD pattern and g ateq o radically improve farmers’ crop yields.

« Socio-economic surveyDiana Banda evaluated in the laboratories of the . . o S . .
Department of Agricultural Economics) and Determinations were carried out for; neutralising Typlcal malze yield using ridge farming (without

X X ) . aglime) is less than 2 tonnes per hectare, whereas

Mlotha Damaseke (Programme Against value (NV) expressed as calcium carbonate equaler&tsing ‘not hole farming (with aglime) production has
Malnutrition, PAM) ' (CCE); r?utnent. contents ex.presse.d. a§ caIt:llurn anq been reported at well over 10 tonnes per hectare,

. Carbonate resource assgssmdﬂbmface magnesium oxide contentg, r.eactlwty, and 'grindabil- which exceeds the performance of even the large-scale
Muibeya and David Kapindula (GSD) ity". As a result, the dolomite in both areas was found

. . ) i i commercial farmers! The crop trials will continue for
« Lime production researchProfessor Stephen  to be suitable for use as aglime. A private company five growing seasons to fully demonstrate the benefits

Simukanga (UNZA School of Mines) and Moffat has since set up an aglime production operation
(HiQwalime) in Mkushi (although so far this mainly
supplies commercial farmers).

of using aglime to small-scale farmers.

By spring 2002, the research phase of the project
i ) ; will be completed and the dissemination/demonstra-
The ime production study involved tests on bulk tion phase will commence. FarmLime will be holding

samples of dolomite from Mkushi using an adaptation workshops throughout the SADC region starting with
of a hammer mill designed originally for maize milling. Lusaka in June 2002 and progressing to other

Initial field trials were carried out with the assistance ofCountri s, such as Kenya, Namibia, Malawi,

inmates from Munsakamba open prison (near MkUShi)Mozambique and Tanzania, over the next few years.
who (with no irony) were set to breaking rocks to

supply feed material for the mill! Based on these trials,
a modified mill with strengthened hammers, additional
wear plates and a smaller product screen has been ta
back to Mkushi and Solwezi for final milling trials. The
ground dolomite produced using the mill is used as

aglime for the crop trials. Clive Mitchell, British Geological Survey,
The crop trials involve small-scale farmers in the Keyworth, Nottingham, NG12 5GG,
Mkushi area identified by the local agricultural United Kingdom

extension officer as operating well-run farms and Tel: +44 (0)115 936 3257

respected in the local community. The crop trials are  E-mail: cjmi@bgs.ac.uk

situated in the Chalata and Kasansama agricultural  website: www.bgs.ac.uk/omer/farmlime.html
Hammer millin action. camps, as well as the Mkushi Farm Training Centre.



indicate the location of the phosphate resources
and major transport routes)
« pastand current phosphate rock production,
including export as intermediate/raw materials and
local use in agriculture and
agronomic and agro-economic assessments of
rock phosphates and associated phosphate fer-
tiliser products, including information on the soil
DFID overview of soil fertility issues in sub-  reviews (covering sub-Saharan Africa, Asia, and Latin ~ types and crops likely to show a positive response
Saharan Africa has highlighted the inherent lowAmerica) which will provide advisers with a concise  to direct application of rock phosphate fertilisers.
nutrient status of weathered tropical soils, a5 summary of national and regional information on locaPhosphate rocks in sub-Saharan Africa are of two

Don Appleton, British Geological Survey, Project R7370 )

well as the loss of nutrients through erosionand ~ phosphate resources. major types. (1) Sedimentary deposits of phosphate
leaching. Phosphorus is a key nutrient. Low soil- The first section of the African report contains ~ rock formed in coastal marine or lacustrine environ-
nutrient status can be rectified by increased inorganicregional or generic reviews of; ments as the result of biogenic activity. These are pre-
fertiliser use. However, this is constrained by the lacks phosphate mineral resources of sub-Saharan ~ dominant in western Africa. (2) Phosphate deposits
of adequate knowledge regarding, amongst other Africa, including information on phosphate rock — associated with alkaline and carbonatite igneous
things, the potential for the production of fertiliser and phosphate fertiliser production, consumption,complexes, mostly of Jurassic, Cretaceous and
materials from local phosphate rock resources, and ~ and export Tertiary age. Most of the phosphate deposits in
non-industrial techniques for increasing the solubility  ~ phosphate rock products and processing options southern and eastern Africa are of this type.
of native phosphate rock. For forest/agriculture « estimated investment required for mining, infra- ~ The distinction between sedimentary and igneous
interface production systems, the application of a wide structure and processing options phosphate rocks may not be of major importance if
range of rock-based phosphate sources should be con- constraints for utilisation of phosphate rock these are beneficiated and used for manufacturing
sidered for dealing with the degradation of natural resources chemical fertilisers. However, the low reactivity of
resources at the forest margin. « environmental constraints related to igneous phosphate rock generally makes it unsuitable
The various stakeholders concemned may notbe  heavy/hazardous elements contained in the rock for use as a direct-application fertiliser, other than in
adequately aware of locally available phosphate rock  phosphates or their by-products special circumstances such as tea plants grown on
resources, nor their agronomic potential as a low-cost ~ existing or anticipated direct use of phosphate rockery acid soils in areas with high rainfall. Extensive
source of phosphate for the enhancement of soil in agriculture including general results of lateritisation of phosphatic sedimentary rocks has
fertility and productive capacity of relatively poor, agronomic and economic assessments and produced aluminium phosphate deposits at a number
smallholder farmers. A need therefore exists to ensure the role of phosphate rock in strategies for dealingf localities of which the most important is the Pallo
that the use and development of local resources is con- with soil fertility. deposit in Senegal. Relatively small deposits of bat

sidered as an option for restoring the P-status and prdhe second section of the report comprises thirty-oneand bird guano occur at a number of localities.
ductive capacity of degraded soils. The DFID-funded country profiles, each of which summarises;

KaR project Local Phosphate Resources for « Quantity, quality and location of local phosphate

Sustainable Development will produce three regional  rock deposits/sources in each country (maps

Dr J D Appleton, British Geological Survey,
Keyworth, Nottingham NG12 5GG,
United Kingdom

Tel: +44 (0)115 936 3207
Email: jda@bgs.ac.uk
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Location of phosphate deposits in sub-Saharan African. Location of phosphate rock resources in Zambia.



Dr Alex Stewart, Wirral Health Authority

Earthworks, David Greenbaum,

British Geological Survey,

Keyworth, Nottingham NG12 5GG, UK
Tel. +44 (0) 115 936 3224

Fax. +44 (0) 115 936 3474

E-mail: dgree@bgs.ac.uk

Web: www.bgs.ac.uk/dfid-kar-geoscience

Energy, Clive Caffall,

ETSU,

Soil sampling in Xinjiang province, China. 156 Harwell, Didcot, Oxfordshire OX11 0QJ, UK
Tel. +44 (0) 1235 433591

Fax. +44 (0) 1235 433548

E-mail: clive.caffall@aeat.co.uk

Web: www.etsu.com/dfid-kar-energy/

Transport, Linda Parsley,
. o ] ] International Division, TRL Limited,
Dr Chris Johnson, British Geological Survey, Project R7411 0ldWokingham Road,
Crowthorne, Berkshire RG45 6AU, UK

odine is an essential trace element for humans andhe added iodine does not appear to have a long IT:SX Tﬁl(?g)llsﬁ 477770(;,5516

animals. A deficiency of iodine in the diet will lead residence time in the soil. This emphasises the need ) o i e el enquiries@tr.co.uk

to iodine deficiency disorders (IDD), the most strik-establish which factors are responsible for fixing Web: www.transportflinks.org/transport_links/
ingly obvious manifestation of which is goitre — an iodine in the environment and what agricultural newsletternewsletter.asp
enlargement of the thyroid gland in the neck. Infants practices best ensure that iodine gets transferred into

born to severely iodine-deficient mothers may be  crops. Urbanisation Darren Saywell,

Water, Engineering and Development Centre,

mentally retarded (cretinism); indeed, iodine defi- A comprehensive database of iodine’s behaviour =
) ; ) . X . . Loughborough University of Technology,
ciency is reported to be the world’s most common  in the environment is being prepared and will be Loughborough, Leicestershire LE11 3TU, UK
cause of mental rgtardatlon and brain damagg. In avgllable toget.her with other information on the Tel. +44 (0) 1509 222885
developed countries and many parts of the third worlghroject’s website. Fax. +44 (0) 1509 211079
this problem has been tackled successfully using E-mail: wedc@Iboro.ac.uk
medical intervention techniques such as the iodinisa- Web: www.Iboro.ac.uk/garnet/UrbanKaR/dfid-kar-
tion of table salt. However, such intervention requires urban.html

continuous input to local communities from outside

agencies and, moreover, is only successful where the Wate Geoff Pearce,

HR Wallingford Limited,

local communities are prepared to accgpt the. method b chris Johnson, British Geological Survey, Howberry Park, Wallingford, Oxon OX10 8BA, UK
used. For example, very poor communities will often . e\ryorth, Notiingham NG12 5GG, Tel. +44 (0) 1491 822439
cgntmue to use salt made from traditional sources | jitaq Kingdom Fax +44 (0) 1491 826352
simply because they cannot afford to buy table salt. E-mail: g.pearce@hrwallingford.co.uk

This current project is looking at environmental ~ Tel: +44 (0)115 936 3372 Web: www.hrwallingford.co.uk/projects/dfid-ar-
solutions to increase the availability of iodine in the ~ Email: ccj@bgs.ac.uk water.html

local environment. During the past year, the project WebsiFe: www.bgs.ac.qufid-kar—
has collected samples of soil, water and foodstuffs geoscience/idd/

from an iodine-deficient area of Xinjiang Province, The British Geological Survey on behalf of
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