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The UNCED Environmental Conference in Rio de UNCED (1992), United Nations developed a financial instrument to

; iantiateSUppoOrt major environmental research and development pro-
Janeiro 1992 has changed the world. GeOSCIen'[IStsgrammes. In 1994 this Global Environment Facility (GEF) had a

entered the environmental field relatively late, however, pydget of over 2 billion US$ and 150 countries participated. Other
geological surveys and geoscientific research institutesregional UN bodies such as the Economic and Social Committee of

e oi ; _ iran.Asia and the Pacific (ESCAP) monitor the state of the environment
adapted to this situation and have placed geo-environ in the region of their member countries. Such ‘State of the Environ-

mental iSSl'JeS high on their agendas. This paper diS-ment reports are produced every five years and progress and con-
cusses their role against the background of the most relstraints are discussed during Ministerial Conferences (ESCAP,

evant issues in ‘sustainable development’ for the next!990)-
P Towards the end of the Eighties the question whether specific

decad_e- These 'nCIUC_je water, soil, povgrty a"ev_'at'on’emphasis should be put on environmental issues was discussed in
urbanisation, waste disposal, energy, minerals, disasterinternational geoscientific unions and associations. These debates

reduction and education. Although geoscientists cannotesulted in the creation of a new Commission in the International
Union of Geological Sciences (IUGS) on Geological Sciences for

prevent nor cure all of the world's major problems, their gpironmental Planning (COGEOENVIRONMENT) in 1990. This
ability to cope with long time and wide space scales Commission developed strong links with other international bodies

together with their advanced technologies can and mustnsuring that overlap was limited (de Mulder, 1994). Another exam-

; ; PR . ple of addressing the environmental issue by IUGS was the launch of
contribute to solving many of society's problems. This, ‘Partnership for Earth Management’ sponsored by the International

however, requires a new and untraditional type of geo- council of Scientific Unions (ICSU) (Fyfe & Caldwell, 1996). Such

scientist. developments marked a rather fundamental shift in both scientific
concepts and in the daily work of many earth scientists. In his paper
Fyfe (1997) also addresses the issue of geoscientific input for sus-

Geosciences and the environment tainable development.

Geoscientists entered the environmental scene rather late. They wer . .
preceded in this field by engineers, geographers, biologists, C"ma_éeosmences and sustainable
tologists, oceanographers and scientists from several other discidevelopment

plines. This has not been beneficial for the geoscientists’ position in

general and for their represgntatior) in major appligd S(.:iemiﬁc bOdiesPublic concern over global environmental change and the likelihood
a_nd research programmes in particular. Ear@h sme_ntlsts could Orllyof the Earth remaining a healthy environment for future generations
pick among the leftovers and from those topics which could not beis commonly expressed in the phrase ‘sustainable development'.

cov_ered by other disc_ipli_nes. Despite of_this late start, many gEOSCi\/aIuable information on econometric aspects of ‘development’,
entists are now heavily involved in environmental issues and bothg,e iy in developing countries is for instance given by Goldem-
the volume and scope of their contribution in environmental pro- o1 (1996). Because earth scientists are used to dealing both with
grammes are increasing. The governmental concern for safe storaggevelopment and with the environment and are especially capable of
of high-level radioactive waste material, for example, has ,bOOStedviewing global environmental change in correct spatial and time
applied geoscience in many research centres world-wide andiameworks, they are particularly well equipped to contribute to
encouraged such centres to put more emphasis on the environmental, sainable development’. Requirements and issues for arriving at
aspects of the earth sciences. Such developments have also affectefisiainable development often contain Earth-related aspects. There-
the structure of Geological Surveys (Babcock, 1994; Cook et al.,fore it is advisable that earth scientists are involved in realising such
1996). _ requirements, preferably alongside experts in other scientific and
In this paper some observations are made on the currentyon-scientific disciplines (Cordani, 1998). These requirements and
involvement of earth scientists in environmental issues followed by jssues include: water, soil, urbanisation, waste disposal, energy,
a prognosis on how such involvement may develop in the nextminerals, and disaster reduction. Geoscientific aspects of these key
decade. Large international bodies such as the European Uniofequirements for sustainable development are described below.
responded to the increased environmental concern somewhat later
than many countries did on a national level. The European Union\p/gter
launched the European Environmental Agency (in Copenhagen) in
1993. The involvement of the European Union in environmental In numerous recently published state-of-the-environment
matters is reflected in the growth of their budget for environmental reports, water turns out to be the factor most limiting sustainable
research over the successive 4-year framework programmes. Prior tdevelopment. In the next decade the availability of fresh water will
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dictate all agendas of development, not only in developing countries,decision-support systems. Such systems may provide transparent
and might cause political instability in larger dry regions on Earth. tools understandable for urban managers and for the ever more con-
Peace agreements in the Near East, for example, invariably includeerned urban public. Urban geoscientists have joined to form the
major chapters on regional water management. The availability ofInternational Working Group on Urban Geology. This body pro-
fresh potable water is seriously restricted by: 1) depletion of aquifersvides scientific support for the Forum on Urban Geology in Asia and
and 2) pollution of both surface and groundwater resources. Thethe Pacific (FUGAP) and for the GEURBAN network on Urban
problem of aquifer depletion is partly caused by inadequate aquifergeology for the Geological Surveys of the European Union and Nor-
management (over-exploitation, poor recharge, etc.) but mainly byway (de Mulder, 1998).
the fact that ever-smaller quantities of fresh groundwater will have to
supply more and more people on earth. Waste disposal

As professional explorers, geoscientists can assist in mitigating
aquifer depletion by identifying new fresh, often deeply seated and Poor waste management often seriously obstructs sustainable
more remotely situated groundwater resources. Geoscientists camlevelopment. The over 40-metre-high waste dump (‘smoky moun-
also be involved in upgrading groundwater management by optimis-tain’) of Manila in the Philippines presents a major threat to the envi-
ing the spatial distribution and extraction depths of groundwater ronment in and around this megacity (ESCAP, 1990). Domestic
wells. They are well equipped to detect and delineate pollution waste is mostly stored on or near the surface near or in the immedi-
flumes in aquifers and their potential propagation through the sys-ate vicinity of urban centres. Too often such waste dumps are poorly
tem. designed and lack an adequate lining underneath the dump site (Han

At first sight, the role of geoscientists in preventing pollution of Daesuk, 1995) and/or are situated on permeable beds allowing
groundwater and surface water resources may be less obvious. Howeachate to enter the aquifers. Studies on storing waste materials are
ever, their three-dimensional knowledge of the earth's structure, itsgenerally limited to the engineering aspects of preselected sites. The
composition and that of the sediment/rock properties, together withavailability of natural geological barriers preventing transport of
their knowledge on the sediment-groundwater interaction, allows contaminants into aquifers is taken into account only occasionally.
them to feed groundwater-flow models that simulate flow paths with Sustainable waste disposal is more and more based on the
sound data and to calculate the retention capacities of strata to cermulti-barrier’ principle, taking into consideration impermeable or
tain polluting elements. Geo-forecasting has become a very promispoorly permeable beds such as thick clay bodies, rock salt or shales
ing tool for water management and can lead to measures that willas the last (natural) barrier to leachates before entering into the bios-

prevent valuable aquifers from being contaminated (further). phere. This particularly applies to highly toxic radiation waste such
as high-level radioactive waste. The generally very strict site-assess-
Soils ment procedures used for this waste category, however, often do not

apply for other types of waste, even if this concerns highly danger-

Agricultural soils are seriously under threat. The formation of ous and everlasting chemical waste materials. Sites for radioactive-
agricultural soils is a slow process taking place at the rate of a fewwaste disposal are generally selected for logistic, administrative and
millimetres per year. Man’s activities such as deforestation, poor orpolitical reasons.
totally absent land-use management techniques (e.g. slash and burn),  Another factor obstructing radioactive-waste storage is the pol-
and inadequate or excessive use of fertilisers and agrotoxics, havecy that such waste has to be stored in a country’s or province’s own
resulted in extensive soil losses or soil degradation. In the People’derritory. There is, however, no guarantee that a suitable site can be
Republic of China 5 billion tonnes of fertile soil is lost annually, 2 found there and a less appropriate site may then be selected. The
billion tonnes of which is transported by rivers and deposited in enormous potential environmental impact of such hazardous waste
oceans or in lakes. This equals 1/12th of the world’s total (Li in the long term provides a good enough argument in itself to ques-
Lierong, 1992). Other types of land loss are desertification and salin-tion this policy and to search for premium sites even if these are not
isation. The equivalent of 5 to 6 million hectares of soil is lost every in the national territory. If one considers the dramatically changed
year, making soil erosion one of the worst factors limiting sustain- positions of national borders in a continent such as Europe over the
able development (Norse, et al., 1992). Overall, sustainable agricul-past two centuries only, the current solely national studies on rad-
ture can only be achieved when soil erosion and degradation do nowaste disposal which should be safe for at least 10,000 years (e.g.
exceed replacement. At human time scales and with the current practJSA), 100,000 years (e.g. Germany, the Netherlands) or one million
tices soil has become a non-renewable resource and a fundamentgkars (e.g. Sweden) lack a well-considered and realistic time/space
constraint to sustainable development. concept. The study by the International Union of Geological Sci-

Geoscientists may apply their knowledge of the fluvial and ences (IUGS) under the aegis of the International Council of Scien-
marine/coastal processes to contribute to the understanding of thdific Unions (ICSU) for the best possible site for permanent storage
local and regional problems and thus predict and pinpoint jeopar-of radioactive waste is therefore welcomed.
dised areas of fertile land. Application of erosion models could help Waste management will become increasingly important in the
to design planning and management systems to prevent fluvial anadoming years. Although it is expected that eventually less waste will

coastal (soil) erosion. be produced per person in a more developed world, an increase in
waste production in the less developed world cannot be avoided dur-
Urbanisation ing the next few decades. It will probably not take long before multi-

national companies will employ both exploration and environmental
50% of the Earth population lives in cities that cover only a few geoscientists in their efforts to find places where such waste can be
percent of the total land surface of the globe. ‘Sustainable urbanstored in an environmentally sustainable and cost-effective way.
development’ is therefore a matter of high priority on the interna-
tional environmental agendas. The concentration of high-rise build- Epnergy
ings, underground structures, steep slope cuts, excessive groundwa-
ter extraction poses large differential stresses on relatively small Non-renewable energy resources such as oil and natural gas are
areas of land, causing imbalance and creating major geo-hazards (deeing gradually but irrevocably depleted. In view of the fact that the
Mulder et al., in press). need for energy keeps pace with population growth, an annual
Urban geologists collect and process subsurface data and comenergy need of 630 Gigajoules/year is foreseen in 2020 (Meadows et
municate their three dimensional view on the city’s subsurface toal, 1992). Consequently, it is evident that the search for and wise use
urban managers and planners. When economic and legal data aref energy resources deserves a prominent position in development
added, reliable, but indicative cost/benefit analyses can be providedagendas. This concern, however, is not reflected in the energy price
Subsequently, site selection can be based on unbiased data through most countries which ‘subsidise’ energy delivery through a sys-
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tem of low taxes. If environmental resource accounting were appliedpredictions were mainly qualitative in the past, an increasing number
fully to oil and gas, prices would be increased considerably in e.g.of Earth processes have been approached in a mathematical-physical
the U.S.A. This, in turn, might discourage excessive and wastefulway during the past decade, leading to the development of steadily
use of these valuable resources. Very large resources of black anfinproving numerical models. Such models can now simulate the
brown coal still exist in the earth. These resources are predominantlyfyture effects of certain geological processes under varying condi-
mined and utilised in developing countries, causing massive CO tjons.

emission. In addition, large quantities of £&re emitted into the Other hazards are related to global change as a result of the
atmosphere by spontaneous coal combustion. Such “coal fires'increased emission of greenhouse gases. As global change problems
occur frequently in China, India, and Indonesia and consume 100-gncompass the entire Earth including its geosphere, hydrosphere,
200 million tonnes of black coal in China every year. Geoscientists biosphere and atmosphere, an integrated approach which considers

are currently involved in combating these major environmental : : ot
; . - the Earth as a single system is now preferred. Geoscientists currentl
problems (Schalke, 1993). They are also involved in studies on the gle sy P Y

- . ontribute to studies concerning the anticipated harmful effects of
storage of large volumes of this greenhouse gas in depleted natur 1 g P

i . : . lobal change. Firstly, the climatic effects of varying amounts of
gas reservoirs. Techniques have become available of producing nat® s . .
such gases under natural conditions in the atmosphere during the

ural methane gas from buried coal beds in a more environmentally loqical t are n tudied by man ternar logist
friendly way or by controlled underground coal combustion. A great geological past are now studied by many Quaternary geologists.

challenge for the earth science community in the coming decades NeY Participate through the International Union for Quaternary

will be the exploitation of solid methane hydrates occurring at great ReSearch (INQUA) in the PAGES (Past Global Changes) Core Pro-
depths particularly in the ocean floors and under permafrost areadeCt of the International Geosphere-Biosphere Programme. Such
and holding enormous potential energy resources. _studles have_ for instance resulted in considerably more precise dat-
In large regions of the world people rely almost entirely on ing of past climatic events and to a much better understanding of the
wood for fuel causing deforestation which clearly has a negative Natural increase and decrease of greenhouse gases in relation to
impact on the environment through reduction of @oduction, glacial and warm periods both on time scales of 200,000 and 2,000
reduction of biodiversity, increased soil loss and erosion, excessiveyears.
sedimentation and landslides. Geoscientists can predict such envi-  Another aspect of global change concerns the impact of an
ronmental problems and assist planners to develop less harmful soluaccelerated sea-level rise on the present-day coastal zones. In this

tions. respect it has become clear that only an integrated approach taking
into account the interests of all stakeholders in such regions, can lead
Minerals to reliable predictions concerning the areas which are threatened by

marine flooding. Global change will not only affect sea levels but

Governments are increasingly concerned about the environ-aiso climatic conditions in monsoon areas. Studies in the
mental impact of the mining industry and impose severe environ- INQUA/PAGES framework have demonstrated that substantial
mental constraints on mining activities. As a result, for instance, ghitts in the climatic zones in monsoon areas have occurred in the
Canadian copper mining companies moved to Chile. Environmen- ocent geological past and will probably occur again in the near

tally sustainable mining is expensive whereas mineral prices are still y,\re (Kroepelin, 1994). Promising results have been achieved by
low. Only mining of hlgh-gr_ade ores can be economic and then .onlyrgeoscientists in studies on the Carbon Cycle which quantify the vol-
on very large scales. To find such sites requires great expertise ime of Carbon lost in sinks and that produced in the sources of the
exploration and thus geological skills. The same applies to relatively h Svst h to estimating th tributi f natural
cheap aggregates and construction materials. In densely populate arth System as an approach to estimating the contribution of natura
countries such as the Netherlands, combined extraction pits for bot Oz to the.atmosphere (Faure et al., 1994, Jiang Zhongcheng &
clay and coarse sand are becoming increasingly common, conse- uan I_DaOX|an, _199_9)' . .
quently the landscape is spoilt less (de Jong & de Mulder, 1998). . Itis becomlng |ncreasmgly_ clear that thg great gﬁorts in devel-
To assess the geochemical impact of mining and the erWiron_oplng_global climate models_ will hgve been in vain if these are not
mental impact of its tailings, geoscientists are needed as well. They€d With and evaluated against reliable geological data. Often poor
biological ex-situ and in-situ remediation methods for polluted or Provide such data.
unstable tailings. In addition, geoscientists can play a key role when
it comes to environmental monitoring because they are familiar with ; ;
the geochemistry of mining. To this end it is essential to measure theSOCIO-€conomic aspects of development
original background values of the soil geochemistry. Since these are
closely connected with the natural geological conditions of rocks
and soils, establishing a reliable picture of the zero levels should
essentially be the job of geoscientists (Darnley et al., 1995).

Apart from the listed environmental requirements for sustainable
development, several major and general socio-economic issues also
need geoscientific input to achieve sustainable development.

Disaster reduction Poverty alleviation

In the framework of the International Decade of Natural Disas- UNDP considers leviation th . tant fact
ter Reduction of the United Nations (1990-1999) annual reports. L ers poverty alleviation the most important factor
have been compiled on the impact of the world’s natural disasters.m.a.Chlevlng sustainable develppment (UND.P.’ 1995). Poverty 1S the
Such reports show e.g. that in the period 1990-1993, 237,737 peopl riving force o_f land degradatlon‘bec:eluse |t_ induces unsustainable
were killed or reported missing as a result of natural disasters, suchand-use practices. Furthermore, ‘real’ sustainable development can
as earthquakes, floods and landslides. The total economic losse@Nly be approached when ethical principles of human solidarity are
caused by these disasters in that period exceeded 200 billion UsgPplied (Cordani, 1998). Poverty alleviation is often seen as a social
which is about 0.2% of the world’s Gross Product (Ayala Carcedo, issue only. However, several aspects of poverty mitigation, such as
1994). health and safety, should be regarded by more physically oriented

The results of assessing and monitoring the impacts of naturaldisciplines, among which are the geosciences. Several health prob-
and man-induced disasters/hazards clearly demonstrate the need fé¢ms are directly or indirectly related to the geological conditions of
prediction and prevention tools. As geological processes form thethe area where people live, particularly in developing countries.
basis for calculating the effects of such hazards, prediction modelsSuch issues are now addressed by geoscientists and the medical sec-
should inevitably be based on geoscientific expertise. While suchtor together (Fyfe, 1997; Plant et al., 1998; Selinus, 1996).
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Education Which targets and job opportunities will emerge for earth sci-
entists in the next decade? If we focus on non-renewable metallic
Population growth and poverty are strongly associated with and energy resources we will probably face exploration for large,
illiteracy (Goldemberg, 1996). Thus, one of the basic tools to com- deep-seated resources of superior quality wherever they occur, even
bat poverty and population growth is elimination of illiteracy. Edu- in poorly accessible areas, such as the Amazon Basin, ocean floors
cation is therefore one of the key elements for arriving at sustainableand permafrost areas. This demands highly specialised geoscientists
development. New development models requiring all available familiar with wide ranges of very sophisticated exploration tech-
knowledge and co-operation between all target groups, have beemiques. Some authors foresee a reduction by as much as 90% in the
designed in the past decade. An example of such a model is ‘Intezonsumption of primary materials in the next five decades in the
grated Coastal Zone Management' in which all factors in the coastal(present-day) industrialised countries (Schmidt-Bleek & Bringezu,
zone are involved in the decision-making process. This model is fed1994). On the other hand, large volumes of other, now less wanted
with all kinds of information, including earth-scientific information minerals will be needed for the construction of new materials devel-
and has a strong emphasis on environmental elements. For this shifiped by new generations of metallurgists, which will have a positive
in approach re-education is needed, not only for the young generaeffect on the job market for geoscientists. Opportunities are foreseen
tion but for people at management levels as well. A similar approachfor biogeochemists dealing with microbiological production of met-
is needed for studying the impacts of Global Change on the hydrosg|s in laboratories or in mines.
phere, geosphere, biosphere and atmosphere. This again puts strong The increased population density will generate a much higher
pressure on the educational system which should basically be modigemand for fresh groundwater in and around cities. Groundwater
fied from discipline-oriented to integrated science studies (Faure etexp|oration Companies will emp|0y |arger numbers of geoscientists_
al., 1993). To solve environmental problems, the geosciences shoulg-yrther depletion of non-renewable or hardly renewable resources,
be fully integrated with other disciplines. If we would modify the suych as fertile soils, will undoubtedly be another topic for earth sci-
educational systems and adopt new curricula, future students willentists in the next decade. This will require engineering and environ-
become familiar with problem solving in an integrated way from the mental geologists specialised in pedology and landslide prevention,
start. geochemists, geomorphologists and mineralogists specialised in mit-
igating degraded soils (as a result of salinisation, desertification, etc.)
and in remediating collapsed soils and mine tailings with poor foun-
The next decade dation qualities. Remediation of contaminated soils is a prominent
issue now and will continue to be in the next decade. New remedia-
In the previous chapter, several vital elements of the (potential) roletion techniques based on a better understanding of the contamination
of earth scientists have been described that are necessary to arrive BEOCESSes but also of the biogeochemical characteristics and
sustainable development. Now the question arises: Which presenProcesses in the subsurface (e.g. natural attenuation) will also pro-
trends are likely to continue for at least the next decade? And whatvide jobs for broadly specialised geoscientists in the coming years.
should be the role of earth scientists in these fields? On the basis of ~Environmental geology and engineering geology (s. |.) are the
what has been discussed above, the following negative trends ar@isciplines which are also most obviously involved in hazard predic-

foreseen: tion, hazard prevention and hazard mitigation, all of which are
« growing population expected to be major issues in the next decade as well. Increased
« increased urbanisation population density creates higher risks for geological hazards. It is
« depletion of potable water, fertile soils and other resources ~anticipated that companies, organisations and private persons facing
« increased poverty. high potential losses will become increasingly interested in insuring

The first two trends are expected to occur predominantly in the @9ainst such risks. In that perspective, insurance companies will
third world while the last two may occur everywhere on this planet. nhe_ed reliable geo-information and already involve geoscientists in
t

On the positive side, however, we can note: IS. . . .
« increased environmental awareness and concern Where the 20th century was characterised by exploiting the air
« growing development of ‘clean’ technologies space apd atmosphere, the 21st century will yvitness large-scale
« less political dogmatism exploitation of subsurface space, partlcula_rly so in the densely pop-
« improved cross-border communication. ulated delta areas. More land will be reclaimed in the coastal zones

In sum this means that human activity has reached a scale@nd losses of lives and property due to natural hazards will be
which may influence the stability of the earth itself, jeopardising the eéduced significantly due to the increased application of geoscien-
lives and properties of its people. This also means that more of us argflc expertise. Practically oriented earth scientists must and will be
ready to think and communicate globally and have better tools andinvolved in such developments.
possibilities to act locally.

Earth scientists cannot prevent nor mitigate all the world’s
problems in the next decade, nor afterwards. However, their highly\/glue of geoscience for sustainable
sophisticated in-depth site-, surface- and space-surveying techniqueaevelo ment
and improved knowledge of geological processes, enable geoscien* p
tists to develop very detailed 3-D and 4-D (including time) pictures
of the Earth’s subsurface conditions, including rock and soil proper- The listed requirements for environmentally sustainable develop-
ties. Furthermore, they can presently assess natural and man-induceadent show that geoscientists will have a significant role to play, both
modifications in the state of the environment through environmentalin the next decade and beyond:
geo-indicators (Berger & lams, 1996). In contrast to the past, data 1. Geoscientists can contribute to the alleviation of the antici-
can now be presented in a quantitative way and can thus be usepated shortage of fresh water by finding new underground resources,
almost directly as input for advanced geo-simulation models. An by optimising groundwater exploitation, by creating new aquifers
important boundary condition for these developments is linking of through land reclamation and natural recharge, and by forecasting
databases. Such simulation models can for instance generate approfew paths of pollutants in aquifers.
imations of future ground behaviour according to pre-set scenarios. 2. Geoscientists can contribute to the mitigation of the foreseen
Such approximations are necessary for Environmental Impactreduction in fertile land area by developing measures to prevent soil
Assessments and for Decision Support Systems, which will probablyloss both as a result of erosion and of soil contamination.
become regular tools in the decision-making process within a 3. Geoscientists can contribute to the prevention of the negative
decade. effects of uncontrolled urbanisation by finding new resources (fresh
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water, fertile soils, construction and energy materials, minerals, etc.)
for the citizens, by predicting natural and man-induced hazards anoAcknowledgements
warning the municipal authorities of unstable and/or risky areas, by

assisting in the selection of optimal sites for urban expansion andrhe gythors wish to thank William S. Fyfe and Robin Brett for their

urban land use and by developing urban geo-information systemsyggestions and interest in the paper. The editorial work by Cor van
and decision-support systems to assist urban planners, developergiaaiduinen is greatly appreciated.

and to inform the citizens.
4. Geoscientists can contribute to selecting suitable sites for
waste dumps, either underground, in the ground or on the surface, bheferences
identifying appropriate, natural, geological barriers which will last
much longer than the best geotextiles, by predicting potential conta-ayaja Carcedo, F.J., 1994, Natural Disasters in the World, 1993: Geoenvi-
mination patterns, by applying the geologically determined natural ~ ronmental engineering, GeoMining Technological Institute of Spain,
attenuation capacity of deposits in the subsurface, and in the devel- Madrid.
opment of geo-remediation strategies. Babcock, E.A., 1994, Geoscience in a changing society: Episodes, vol. 17,
5. Geoscientists can contribute to solving the world’s energy  no. 4, pp. 101-105. o _ _
problems by finding new resources, by developing methodologiesBerger- A.R. & W.J. lams, 1996, Geologic indicators of rapid environmental
for unconventional energy production in e.g. underground coal beds, . change: Balkema, Rotterdam.

: : : ‘Cook, P.J., Mulder, E.F.J. de & M. Temmes, 1996, New Challenges for geo-
by reducing wastage of energy resources during production, storagg science in society; international evaluation of the Geologian

and transpo_rt_, or_by combating_‘coal fires’. In addition, they cancon- g ikimuskeskus (GTK): Min. of Trade & Industry, Finland. ISBN 951
tribute to mitigating the negative effects of energy production by 739 194 3.
predicting the environmental impact of the unsustainable use ofcordani, U.G., 1998,Geosciences and devepoment: The role of the Earth Sci-
energy resources, by assessing potential sites where radioactive ences in a sustainable world: Ciéncia e Cultura, vol.50, no.5, pp.
waste or CQcan be safely stored underground. 336-314. _

6. Geoscientists can continue to substantially contribute to theDarnley, A.G., Bjorklund, A., Bglviken, B., Gustavsson, N., Koval, P.V.,
economy by finding new mineral resources. In addition, they can ~ Plant, J.A., Steenfelt, A., Tauchid, M. & Xie Xuejing, 1995, A Global
contribute to the mitigating of the negative effects of mining and Geochemical Database for Environmental and resource Management:

. . o . . UNESCO, Earth Sciences 19.
mineral processing by predicting the environmental impact of such pq~ap~1990, state of the Environment in Asia and the Pacific. New York.

activities, by applying such information f_or environmentally sustain- r5re H. Faure-Denard, L., & Tungsheng Liu, 1993, Introduction to Qua-
able siting of plants and (super)quarries, and by developing and  ternary Earth System Changes: Global and Planetary Change, 7, VII-IX,
applying proper (biogeo-)remediation methodologies. Elsevier Science Publ., Amsterdam

7. Geoscientists can further contribute to disaster reduction byFaure, H., Velichko, A.A. & J.M. Adems, 1994, The influence of the terres-
predicting geo- and man-induced hazards and their impact on soci- trial system on the global carbon cylcle during the late Quaternary: First
ety, by constructing hazard zonation maps, by alerting authorities to  GCTE Science Conference, Woods Hole, USA.
the effects of global change, such as geologically realistic estimateé:yfivu \sl\tléisﬁél%ﬁaggé\?eﬁgg n?gs:?gpgco'ggscevgolr gg)e ﬁgrslt %g”g‘“é: towards truly
icr)wfgs:an?tilge;':ia (l):llsrﬁ :,:Eg dqsrc;ﬁ%hézn-l)—/hvigr(r:l?r? gasligtg?nnst_”bme by develop Fyfe, W.S. & W.G.E. Caldwell, 1996, Earth Sciences and global develop-

8 G ientist tribute t tv alleviati d ment- an IUGS Perspective. Episodes, vol. 19, no. 1 and 2: 21-23.
- (5eoscientsts can even contribute to poverty alleviation an Goldemberg, J., 1996, Energy, Environment & Development. Earthscan Pub-

to arrive at a better public health situation by exploring for unpol- lications, London.

luted, fresh water resources for the poor, by promoting integratedHan, Daesuk, 1995, Case history: Landfills for urban waste disposal in and
coastal zone and land management taking into account the demands near the city of Seoul. Mineral Recovery, recycling, waste prevention and
of the poor, by mitigating land deterioration resulting in higher crop confinement for sustainable development in Asia and the Pacific Region:
yields, and to a safer housing situation by reducing potential geohaz- Resource Assessment, Development and Management, vol. 1, pp.
ards. 132-138, ESCAP, Bangkok, ST/ESCAP/1554.
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/ Hutchison ‘Young Scientist’ Fund

William Watt Hutchison, "Hutch" to his many friends around the world, was a Scots-born Canadian geologig who
served Canada and the IUGS in myriad dynamic and creative ways. Most notably, he served as the IUGS Fecretary
General (1976-1980) at a pivotal time in its history, and as IUGS President (1984-1987). The same boundlesg energy,
enthusiasm, skill in communications, and ability to foster teamwork that characterized his work with the IUGS also
carried him to preeminent scientific administrative positions in the Canadian Government, where he served ag|Director
General of the Geological Survey of Canada and as Assistant Deputy Minister of Earth Sciences. His distinguishgd career
was terminated in 1987 by his untimely death at the age of 52, following a painful struggle with cancer.

One of Hutch's last wishes was to establish under [IUGS auspices a memorial foundation intended to promotg the pro-
fessional growth of deserving, meritorious young scientists from around the world by supporting their participgtion in
important IUGS-sponsored conferences. The first 3 beneficiaries of the Hutchinson "Young Scientist Fourjdation”
attended the 28th International Geological Congress (IGC) in Washington, D.C., in 1989.

Currently, income earned as interest on the Hutchison fund is insufficient to sustain comparable grants eylery four
years without seriously eroding the principal. For that reason, the IUGS made no grants from the fund for the 3pth IGC,
preferring instead to strengthen the fund by allowing it to earn interest for a longer period of time and by appegling for
donations from the international geologic community. It is expected that grants from the fund will again support[deserv-
ing young scientists to attend the 31st IGC in the year 2000. The Hutchison "Young Scientist Foundation" is g worthy
cause that honors a fine, caring man and a distinguished, public-spirited scientist and administrator. The foundgtion also
celebrates and promotes those things that gave Hutch the most professional satisfaction: geology, international scientific
collaboration, and stimulating young minds.

The IUGS welcomes contributions to the Hutchison "Young Scientist Foundation." Please send donations fjo:

Dr. John A. Reinemund
P.O. Box 890

Leesburg, VA 20178 USA
Fax: +1 703 777 4463
Tel: +1 703 777 1491

Checks in US dollars or Visa/Mastercard (please include account number and expiration date) are preferred if] order to
avoid the high cost of currency conversions. Residents of the U.S.A. are reminded that charitable gifts of this nfiture are
\tax deductible.

Episodes, Vol. 22, no. 2



