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IUGS Letterhead 

 

 

Re: Proposed Major International Initiative – Resourcing Future Generations 

Dear  

I am writing to invite you to provide comment on the initial concept for a major international 

collaborative initiative being developed by the International Union of Geological Sciences (IUGS; see 

Attachment 1). This proposed initiative – Resourcing Future Generations (RFG) – is a response to the 

recommendations of the IUGS’ 2012 Strategic Report and the final report of the Global Geoscience 

Initiative, both of which recognised that population growth and the aspirations of developing nations 

mean it is a priority to secure new mineral, energy and water resources for future generations, while 

meeting the environmental and social imperatives for sustainable development. It is planned that 

minerals activities will begin at the outset of this initiative, with energy and groundwater programs 

being phased in later.  

I chair the IUGS’ New Activities Strategic Implementation Group (NASIC) which is scoping this 

initiative. Established in May 2013, NASIC comprises very senior government, academic, industry 

and IUGS representatives, and with around 30 expert advisors, it brings perspectives from all 

continents.  

RFG concept 

IUGS intends that RFG will be a very serious attempt to identify and address key challenges involved 

in resourcing future generations (post 2030). The scale will be regional (pre-competitive), the 

coverage global and the duration about ten years. Its success requires broad acceptance that it is an 

important international collaborative initiative. Several groups have already expressed interest in 

principle in working with IUGS in implementing RFG, which will develop new programs and provide 

a broader framework for relevant current and planned activities.  

It is planned that relevant groups from governments, universities, and companies around the world 

will collaborate in addressing the challenges through a range of integrated activities, with the main 

research activities being undertaken through Earth system programs. It is hoped that elements of RFG 

will be integrated into “Future Earth”, a major new international program designed to provide well-

based views on the future Earth - being implemented by a consortium comprising the International 

Council for Science (ICSU; http://www.icsu.org/future-earth), the International Social Science 

Council (ISSC), the Belmont Forum of funding agencies, UNESCO, UNEP and the UN University. 

Proposed RFG priorities (further information is provided in Attachment 2) 

1. Comprehensive evaluation of future global mineral resources, demand and supply for selected 

commodities, to provide enhanced information on which commodities are of concern post 2030. 

Collation and analyses of all available resources data by commodity to provide better indicators of future 

availability and relate this with reasonable scenarios for demand.This will build on available data and 

research by the Institute for Sustainable Futures, the USGS’ annual summaries of identified resources, 

the USGS’ collaborative assessments of undiscovered mineral resources; the International Resource 

Panel’s estimation of long-run geological stocks of metals; and the Steel stewardship forum. The Chinese 

government will provide funding for this research. 

2. Enhanced information on the geology of the uppermost crust, for more effective delineation of 

new mineral, energy and water resources, managing wastes and assessing environmental 

condition.  

This will involve collation, acquisition and analyses of large regional-scale geological, geophysical and 

geochemical datasets; modern digital geological/thematic maps/GIS; influencing/promoting 

development of new sensor systems for enhanced surface and subsurface geological/geophysical 

information, better digital terrain models and environmental monitoring. IUGS will draw on its links to 

http://www.icsu.org/future-earth
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global observation programmes and expertise in integrating, analysing and modelling of ‘big data’ 

systems, including geologically constrained geophysical inversions. 

3. Improved evaluations of resource potential as a basis for future exploration in areas that have not 

been comprehensively explored. 

This will involve systematic evaluations into whether there are likely to be significant mineral deposits 

in regions of interest; innovative approaches to understanding how and why mineral deposits occur 

where they do; and any technological, geological and environmental issues that may need to be taken 

into account . Central Asia, much of Africa and remnants of Tethys belt will be priorities. In addition, 

innovative thinking will be promoted on new mineral exploration frontiers for key minerals (including 

sea floor, comets, etc.), and for non-conventional mining and processing.   

4. Building capacity, institutions and infrastructure for more effective exploration and development 

in developing world, as well as training in good governance and socio-economic considerations to 

enable countries to reap social and economic benefits from mining, without long term 

environmental impacts. 

This will include drawing on IUGS’ member countries, World Bank and others to forge 

meaningful resources-related partnerships between the first world and interested countries in 

the developing world. In part this will be through providing a focus, framework and emphasis 

for funding and training initiatives, many of which are currently ad hoc rather than integrated. 

It will draw (and build) on good examples of facilitating establishment of world class mining 

industries to boost overall economic development and mitigate social and environmental 

concerns. 

An article by NASIC members outlining the RFG initial concept has just appeared in the IUGS’ 

journal Episodes (see Attachment 3 and http://www.episodes.co.in/contents/2013/june/pp.81.pdf). 

Request 

I respectfully request that you and your colleagues consider and comment on the proposed priorities 

for RFG, and answer the key questions which follow: 

 Do you agree that RFG is a concept worthy of developing? 

 Are the 4 proposed themes all priorities for RFG and do you have suggestions for additions 

or deletions of activities under each? 

 What is needed to attract collaboration and support from industry, government and research 

groups? 

 Do you have and suggestions for potential leaders of RFG? 

Thanking you in anticipation 

 

Edmund Nickless 

Chair, IUGS’ New Activities Strategic Implementation Committee 

      July 2013 

 

  

http://www.episodes.co.in/contents/2013/june/pp.81.pdf
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Attachment 1: 

Outline of Salient Features the International Union of Geological Sciences 

IUGS was formed in 1961 as the umbrella organisation to represent the geosciences globally. It is a 

non-political, non-governmental and not-for-profit organization with some 120 member countries. It: 

1. Promotes development of the geosciences through the support of international, broad-based, and 

interdisciplinary scientific studies relevant to the entire System Earth; 

2. Applies the results of these and other studies to preserving Earth’s natural environment, using all 

natural resources wisely and improving the prosperity of nations and the quality of human life; 

3. Strengthens public awareness of geology and advances geological education in the widest sense; 

4. Develops and promulgates geoscience standards, including for information management and 

chronostratigraphy;  

5. Partners UNESO in the International Geoscience Program (IGCP) and the Geological 

Applications of Remote Sensing GARS) Program 

6. Is the scientific sponsor of the International Geological Congress – the pre-eminent global 

geoscience meeting; 

7. Has all major international economic geology societies as Affiliates; 

China is taking a leading role in the IUGS, providing the Treasurer and the Secretariat office since 

2012. 

 

 

 

 

 

 

Attachment 2 

Further Information on Proposed Priority Activities for Resourcing Future Generations (RFG) 

RFG is being developed as an important international collaborative initiative aimed at working 

through issues that will help secure the resources needed by future generations. Regional in scale and 

global in coverage, RFG will provide the framework to coordinate, integrate and build on current 

activities as well as develop new research areas, collate and analyse major datasets and drive 

technology advances. 

IUGS offers several important strengths to RFG: (i) global geographic coverage through its 123 

member countries; (ii) support for international geoscience research and training programs, including 

through the IUGS-UNESCO IGCP and GARS programs; (iii) roles in international geostandards; and 

(iv) links to other disciplines (geophysics and geodesy, material science, remote sensing, 

geoengineering, health and safety, social sciences, etc.) through membership of the international 

Council for Science (ICSU) – particularly if elements of RFG are integrated into the developing 

Future Earth initiative (http://www.icsu.org/future-earth). 

It is suggested that all of the proposed priority research and activities below should be evaluated for 

inclusion under RFG, drawing on networks of senior industry, academic and government contacts. In 

most cases, collaboration between the sectors will be needed for optimal outcomes. 

This listing of potential priority RFG research topics and activities, plus potential components and 

links to relevant current activities for each is presented as a “straw man” in a way that interested 

parties can readily provide constructive comment and criticism – including identifying what they 

regard as the most important activities, indicating “no go” areas and adding activities that are not 

included. 

http://www.icsu.org/future-earth
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Proposed Priority 

Themes 

Potential Activities and Links to Current/Planned Activities 

1. Comprehensive 

evaluation of future 

global mineral 

resources, demand 

and supply for 

selected 

commodities 

 

To provide enhanced 

information which 

commodities are of 

most concern post 

2030 

 

Collation and analyses of all available resources data for selected 

commodities to generate better indicators of future availability. Relate 

these data to reasonable demand scenarios. 

Can metals which are abundant in the Earth’s upper crust, be 

mined at progressively lower grades to satisfy the world’s needs 

indefinitely, or will mining of poorer quality deposits face difficult 

economic, environmental and social pressures - from high energy 

and water use, high waste production, and environmental 

disturbance of large areas? 

Key references to available studies are: 

 Institute for Sustainable 

Futures http://cfsites1.uts.edu.au/isf/research-areas/waste.cfm. 

Recent ISF PhD Thesis  on Economically Recoverable Resources. 

USGS Annual summaries of identified resources 

http://minerals.usgs.gov/minerals/pubs/mcs/2013/mcs2013.pdf  

 USGS collaborative assessments of undiscovered mineral 

resources 

http://minerals.usgs.gov/news/newsletter/v1n2/1gmrap.html 

 International Resource Panel - estimation of long-run geological 

stocks of metals http://www.unep.org/resourcepanel/ ; 

http://www.unep.org/resourcepanel/Publications/AreasofAssessme

nt/Metals/tabid/106450/Default.aspx - some good reports on global 

stocks/flows of metals but also cover areas like environmental 

impacts, water, decoupling. 

 Geoscience Australia’s annual assessment of identified resources 

with international comparisons 

http://www.ga.gov.au/minerals/mineral-resources/aimr.html. 

 Steel stewardship forum  http://steelstewardship.com/. 

2. Step change in 

understanding of the 

geological features 

to depths of several 

kilometres or more 

 

For identifying and 

managing new 

minerals, energy and 

water resources, 

managing wastes 

and assessing 

environmental 

condition 

 

 Requires collation, acquisition and analyses of large multi-disciplinary 

regional-scale geological, geophysical and geochemical datasets: 

 Modern geological maps (including thematic) and GIS. 

 Influence/promote development of new sensor systems for 

enhanced surface and subsurface geological/geophysical 

assessment, better digital terrain models and environmental 

monitoring – including miniaturisation of sensors for deployment 

on unmanned drones and for applications in drillholes. 

 Cheaper and faster drilling technologies. 

 Development of new inter-drill hole surveying techniques. 

Links to global observation programmes such as the Group on 

Earth Observations (GEO), GARS, the International Continental 

Drilling Program (ICDP) and Deep Exploration Technologies 

Cooperative Research Centre: http://detcrc.com.au/). 

o Regional scale geochemical surveys based on catchment outlet 

samples. 

o Integrate, analyse and model of ’big data’ systems, using advances in 

data management and modelling capabilities, including systems for 

geologically constrained geophysical inversions for 3D geology. 

http://cfsites1.uts.edu.au/isf/research-areas/waste.cfm
http://minerals.usgs.gov/minerals/pubs/mcs/2013/mcs2013.pdf
http://minerals.usgs.gov/news/newsletter/v1n2/1gmrap.html
http://www.unep.org/resourcepanel/
http://www.unep.org/resourcepanel/Publications/AreasofAssessment/Metals/tabid/106450/Default.aspx
http://www.unep.org/resourcepanel/Publications/AreasofAssessment/Metals/tabid/106450/Default.aspx
http://www.ga.gov.au/minerals/mineral-resources/aimr.html
http://steelstewardship.com/
http://detcrc.com.au/
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Links to international data initiatives, such as the NSF Earth Cube, 

http://earthcube.ning.com/, European (http://www.epos-eu.org/ , 

http://geoportal.onegeology-europe.org/), Australian (UNCOVER: 

http://science.org.au/policy/documents/uncover-report.pdf and 

other international initiatives. 

 

3. Improved 

evaluations of 

resource potential in 

under-explored and 

historical mining 

regions 

 

Basis for future 

exploration in areas 

that have not been 

comprehensively 

explored and new 

frontiers 

 

 

 

Systematic evaluations as to whether there are likely to be significant 

mineral deposits in regions of interest, how these can be located and what 

technological, geologic, social and environmental constraints must be 

addressed. 

 Promote innovative approaches to understanding how and why 

mineral deposits occur where they do. Build on Centre for 

Exploration Targeting (www.cet.edu.au/ ) and USGS and 

Geoscience Australia activities 

Compilation of all available regional scale (pre-competitive data) 

geoscientific data and information for use in evaluating mineral 

potential 

Build on existing initiatives, CGMW, OneGeology, BGS 

International, International Geoscience Program (IGCP= joint 

IUGS-UNESCO initiative), etc. 

Address important data/information gaps – partly in collaboration 

with World Bank, etc. 

 Providing access to geological and geophysical data bases that are not 

readily accessible, and training and support in analysing and 

interpreting data for multiple applications  

o Many datasets were gathered under development contracts 

funded by organisations such as the World Bank, or multi-

national companies, and are archived in institutions in Europe 

and North America, etc.  

Apply and refine deposit models and mineral systems approaches with a 

view to better assessments of mineral potential. 

 Draw on all available geoscientific data: 

o Regional mapping; 

o Applied geophysics (gravity, magnetics, radiometrics, 

electrical and electromagnetic methods, seismology, signal 

processing);  

o Remote sensing; GIS; radiometric, LIDAR, hyper-spectral, 

thermal, etc. surveys;  

o Locations/features of historic mines and currently uneconomic 

mineral and energy resources and rock alteration.  

o Review and refine information on tectonics, geodynamics, 

metallogenic provinces, metallogenic epochs/ geochronology, 

deposit models, mineral systems, alteration, rock properties, 

and geochemical features. 

 Including craton boundaries, metallogenic significance 

of dispositions of paleo-continents.  

http://earthcube.ning.com/
http://www.epos-eu.org/
http://geoportal.onegeology-europe.org/
http://science.org.au/policy/documents/uncover-report.pdf
http://www.cet.edu.au/
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 Potential focus  potential focus for revamped IGCP.  

 Eastern and central Asia, much of Africa and remnants of Tethys belt 

(through Middle East and beyond) are priority highly prospective 

regions 

Develop and maintain a data base of “recalcitrant” bodies of mineralisation 

and actively challenge the science community to tackle the 

production/processing problems they present (raise awareness of possible 

topics for research, innovation etc. - including potential opportunities for 

using bacterial processes for in situ mining and/or metallurgical 

processing). 

Consider possible influences of climate change on mining and related 

activities (e.g. disposal of sulphidic wastes). 

Options for sourcing construction materials and industrial minerals 

On and off shore  

Environmental and social impacts 

Recycling 

 Involve material scientists through ICSU and Institute for Sustainable 

Futures http://cfsites1.uts.edu.au/isf/research-areas/waste.cfm. 

 

4. Building capacity, 

institutions and 

infrastructure 

 

Necessary for more 

effective exploration 

in developing world 

Create meaningful partnerships between the first world and interested 

countries in the developing world by actively seeking to build capacity, 

infrastructure and institutions, and provide incentives for those from 

developing countries trained abroad to return to  contribute to the 

development of their country: 

o Programs in which students register at universities in their home 

region, but spend periods each year at first their partner; as most of 

their time is spent in their region they are able to transfer their 

knowledge immediately and be role models. Once they have graduated 

they continue to involve alumni in workshops and interesting projects 

so they can build their networks and do cutting-edge science.  

Link with AfricaArray (http://www.africaarray.psu.edu/), etc. 

o Provision of on-line access to analytical equipment such as 

spectrometers, after appropriate training. 

Training needs in the developing world include:  

o Fundamental underpinning role of geosciences for discovery of 

mineral and energy resources, groundwater, disaster reduction, siting 

infrastructure, building cities, etc. 

o Geological mapping/GIS based on remotely sensed data; 

o Recognising mineral systems; 

o Planning and managing geophysical and geochemical survey; 

o Integrating, analyzing and modeling geological, geophysical and 

geochemical data; 

o Downstream mining-related disciplines; 

o Environmental science and relating bioregions to geology 

Good governance and socio-economic considerations to enable interested 

countries to countries to reap social and economic benefits from 

responsible mining, without long term environmental impacts. 

http://cfsites1.uts.edu.au/isf/research-areas/waste.cfm
http://www.africaarray.psu.edu/
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Building on Australia’s International Mining for Development 

initiative (http://im4dc.org/) and others which provide good examples 

of facilitating establishment of world class mining industries to boost 

overall economic development.  

Considerations include: 

 Geo-governance and education in relation to conflicts between 

resources (minerals vs water vs energy), and between production of 

resources and other land uses (agriculture, urbanization, conservation); 

o Land planning using GIS, digital terrain models, and new satellite 

sensors and any other technical applications that facilitate or 

improve relevant land use and infrastructure development 

decisions.  

o Mineral economics and law; social science and community 

development. 

 Better analysis of the life cycles of minerals and development of a 

recycling based economy for key metals and geological commodities; 

 Education of the public in acceptance of the need to use the subsurface 

for responsible mineral and energy extraction and waste management. 

 Explaining the importance of, and opportunities offered by, 

responsible mining.  

 Promoting case studies of how responsible mining can be very 

beneficial to the economic development of resource-rich countries 

 Constructively addressing negative perceptions of mining. 

o Given IUGS develops and promulgates international 

“geostandards”, it could endorse and promulgate ICMM’s ten 

principles (http://www.icmm.com/our-

work/sustainabledevelopment-framework), and case studies of 

good practices - particularly through Australia’s “Leading 

Practice Sustainable Development Program for the Mining 

Industry” 

(http://www.ret.gov.au/resources/resources_programs/lpsdpmi

ning/pages/default.aspx). These could become de facto 

conditions for mining in countries where nothing appropriate 

is in place 

Could be integrated into Future Earth program http://www.icsu.org/future-

earth 

 

http://im4dc.org/
http://www.icmm.com/our-work/sustainable-development-framework
http://www.icmm.com/our-work/sustainable-development-framework
http://www.ret.gov.au/resources/resources_programs/lpsdpmining/pages/default.aspx
http://www.ret.gov.au/resources/resources_programs/lpsdpmining/pages/default.aspx
http://www.icsu.org/future-earth
http://www.icsu.org/future-earth
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