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Abstract

OneGeochemistry is an international initiative formed to enable global sharing of geochemical data. Unfortunately geochemical datasets are 
notoriously heterogeneous and are collected by thousands of researchers/research groups on a diversity of samples (rocks, minerals, 
meteorites, fluids, gasses, etc) using hundreds of analytical techniques across multiple geoscience disciplines. Hence, achieving 
international consensus on key concepts and definitions requires considerable time and effort.

To ensure compliance with FAIR Interoperability Principle I2 (viz. (meta)data to use controlled vocabularies that also follow FAIR principles), 
multiple local vocabularies are emerging online that often replicate similar concepts.

To achieve a balance between meeting current demands for FAIR-compliant vocabularies versus time required to reach international
agreement, OneGeochemistry has developed a three-tiered approach (local, community, international) towards making semantic resources 
FAIR and machine actionable:
1) We encourage data providers with locally defined vocabularies or other resources to make them FAIR, available online from a reputable 
vocabulary service and ensure each term has a persistent identifier (SKOS/RDF);
2) We encourage groups with similar topics to begin harmonising on concepts/definitions and publish these as community resources;
3) We raise awareness of groups harmonising and making semantic resources FAIR-compliant at an international level, particularly those 
with endorsement from International authoritative groups (e.g., Scientific Unions/Associations/Societies/Commissions).

As convergence takes place towards internationally-agreed terms, the size of the community able to share (meta)data in machine-to-
machine environments grows. Existing URIs initially used at either a local or community level could be redirected towards internationally 
endorsed definitions and concepts as these become available.
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What is OneGeochemistry?

• Collaboration of organizations that support the acquisition, management, and access of 
geochemical data

• To empower the reuse of geochemical data for the advancement of scientific knowledge and 
discovery by building and maintaining consensus-driven data standards.
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One Geochemistry is part of the EU funded Project WorldFAIR: 
Global cooperation on FAIR data policy and practice 

▪ Funded by the European Union, HORIZON-WIDERA-2021-ERA-0 —
Project: 101058393. 

▪ Two year project from 1 June 2022.

▪ Nineteen partners from France, Belgium, Cyprus, Denmark, 
Germany, UK, Ireland, Norway (Europe);  Kenya (Africa); Australia, 
New Zealand (Oceania); Brazil (Sth America); USA (Nth America).

▪ Project contributes to:
▪ UNESCO Recommendation on Open Science
▪ CODATA-ISC Decadal Programme 
▪ ISC Action Plan Project 2.1: ‘Making Data Work for Cross-Domain Grand Challenges:

▪ Is based around 14 Work Packages, including 11 case study WPs

▪ Is doing pioneering work in FAIR implementation profiles to assist 
in machine-to-machine interoperability
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The WorldFAIR project

The 11 WorldFAIR case studies are:

1. Chemistry 

2. Nanomaterials                         Theme 1

3. OneGeochemistry

4. Social Surveys Data 

5. Population Health                     Theme 2

6. Urban Health 

7. Biodiversity

8. Agricultural Biodiversity       

9. Ocean Science

10. Disaster Risk Reduction 

11. Cultural Heritage                       Theme 5

▪ Exploring features of a Core Interoperability 

Framework with 11 case studies from a range of 

research areas Working at extracting the common 

definitions (Units, vocabularies, data description, 

data structure, provenance…) across 11 case 

studies

Theme 3

Theme 4

Geochemistry

Chemistry

Nano

Materials
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Geochemical Data Desperately Needs Standardisation

Fewer Mistakes, Failures, Catastrophes

Nature Comments (2022), 

doi.org/10.1038/d41586-022-01233-w
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No single authority: there are 5 Unions and ~40 Societies

Science Unions

Societies/Associations
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Geochemistry Data is LongTail and Hence Difficult

http://juliegood.wordpress.com/tag/long-tail

The Head:

Astronomy,

Climate,

High Energy,

Physics,

Genomics

Long Tail:

Much of Environmental and 

Earth Sciences, particularly 

geochemistry

Long Tail Characteristics

❏ More specialised

❏ Low volume

❏ On C drives

❏ Hard to find

❏ Heterogeneous

❏ Collected by many people

❏ Citizen science

❏ Etc…
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It has many Sub-disciplines

A ‘Long Tail’ community with many subdisciplines, highly specific and small size datasets

Trace elements

Uranium and lead isotopes

Lutetium and hafnium isotopes
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Wide Variety of Analytical Methods

64 analytical methods will be used to study the OSIRIS-Rex returned samples

https://www.axios.com/2023/10/11/osiris-rex-asteroid-sample-analysis

https://upload.wikimedia.org/wi

kipedia/commons/7/7b/OSIRIS-

REx_spacecraft_model.png

At a cost of $US 1.16 Billion – but all data is required to be FAIR

https://www.axios.com/2023/10/11/osiris-rex-asteroid-sample-analysis
https://upload.wikimedia.org/wikipedia/commons/7/7b/OSIRIS-REx_spacecraft_model.png
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First steps – How?

Community Communication Enabled

?
! controlled vocabularies !
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Remember: FAIR means Machine actionable

● FAIR means both human and 

machine readable

● To ensure compliance with 

FAIR Interoperability Principle 

I2 (viz. (meta)data to use 

controlled vocabularies that 

also follow FAIR principles), 

multiple local vocabularies are 

emerging online that often 

replicate similar concepts.

● People are creating many 

local vocabularies
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● Variety of data types
○ Variables

○ Methods

○ Formats

● Variety of science
○ Samples

○ Context

○ Communities

In Summary, the Challenge is Diversity and unFAIR
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But although separate, Vocabularies can be connected
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Methods Toward FAIR – FAIR Implementation Profiles

● FAIR means both human and machine readable

● To ensure compliance with FAIR Interoperability Principle I2 (viz. (meta)data to use 

controlled vocabularies that also follow FAIR principles), multiple local vocabularies 

are emerging online that often replicate similar concepts.
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What are FAIR Implementation Profiles?

● Enable documentation that a given community makes 

about the implementation of each of the FAIR 

principles.

● For each FAIR Principle, the data provider ‘declares’ 

any resources used

● A community can be 1 person, it can be an 

international authoritative source (eg, Science Union)

● FIPs be created at the level of a repository, a data 

collection and an individual dataset

● Designed to be machine-actionable

● FIPs promote interoperability and standardisation

Schultes, E., Magagna, B., Hettne, K.M., Pergl, R., Suchánek, M., Kuhn, T. (2020). Reusable FAIR Implementation 
Profiles as Accelerators of FAIR Convergence. In: Grossmann, G., Ram, S. (eds) Advances in Conceptual 
Modeling. ER 2020. Lecture Notes in Computer Science, vol 12584. Springer, Cham. 
https://doi.org/10.1007/978-3-030-65847-2_13
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FAIR enabling Resources

FER = Structured Vocabulary (published)
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Tools to make it easier: FIP Wizard

PDF

Excel

JSON

Other
FIP Wizard (2023): https://fip-wizard.ds-wizard.org/

Slide thanks to Jo 

Croucher NCI!!!

See Jo’s talk on Vertical 

Dataset Integration, 

Friday 1400 – 1420 

Boulevard Auditorium
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FIPs 4 Repository / Platform / Database

https://img.freepik.com/premium-vector/gear-

wheels…g?size=626&ext=jpg&ga=GA1.2.1254696273.166834

6327
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ASTROMAT

Comparing FAIR Implementation Profiles will clarify where:
- FAIR Enabling Resources are missing and need to be developed
- Crosswalks should be developed between existing FERs

Publishing FAIR Implementation Profiles will:
- Enable other (sub)disciplines to use and tailor to the FAIR Enabling Resource used by that discipline 

furthering cross domain interoperability.

FIPs for each will indicate needed FERs
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● EarthChem, GEOROC, AGN, Astromat are 

starting to publish their vocabularies in Research 

Vocabularies Australia 

● All terms will have URIs - for a specific 

vocabulary within a dataset, individual terms 

could come from multiple global sources. 

● Terms can be redirected to new URIs as 

international vocabularies come online 

● Each vocabulary profile can be registered as a 

FAIR enabling resource (FER)

Specifying Locally: Harmonising Globally
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In Conclusion: one Geochemistry is a work in progress

● Priorities are to expand availability of FAIR 
vocabularies, by leveraging ongoing projects and 
publishing what is available now. 

● Continue to foster ‘community’ collaborations such 
as Astromat – DIGIS – EarthChem - AusGeochem
to advance convergence.

● Gradually define & refine FAIR Implementation 
Profiles (FIPs) and FAIR Enabling Resources 
(FERs) for geochemical data at an international 
level.

● Work within the WorldFAIR community to enable 
the international geochemistry community to be 
part of global interdisciplinary science
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Thank you FAIRy much

alexander@auscope.org.au

Webpage Slack Channel
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