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Disclaimer

WorldFAIR has received funding from the European Commission’s WIDERA coordination and
support programme under the Grant Agreement no. 101058393. The content of this document
does not represent the opinion of the European Commission, and the European Commission is not
responsible for any use that might be made of such content.

Abbreviations and Acronyms

DOI Digital Object Identifier; https://www.doi.org/

FAIR Findable, Accessible, Interoperable, Reusable

FER FAIR Enabling Resource

FIP FAIR Implementation Profile

Geochemistry The study of the chemical composition of the Earth and solid

bodies in the solar system, their rocks and minerals, including the
distribution, circulation and abundance of elements, their ions and
isotopes, molecules and fluids

netCDF network Common Data Form; a file format for storing
multidimensional scientific data (variables)

PID Persistent Identifier (long-lasting reference to a document, file, web
page, or other digital object) for example, a DOI

QA/QC Quality Assurance / Quality Control

WPQ5 WorldFAIR Geochemistry Work Package
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Executive summary

As a long-tail scientific discipline with highly specific and heterogeneous analytical methods, the
geochemistry community faces challenges in achieving FAIR data compliance. While many repositories satisfy
the Findable and Accessible principles of FAIR, increased modernisation of existing standards and
development of additional data standards are required to achieve Interoperability and Reusability of data.

This third deliverable of the WorldFAIR Geochemistry Work Package (WP05) aims to guide the geochemistry
data infrastructure community towards convergence by identifying FAIR Enabling Resources (FERs) that are
currently being used by the geosciences community. Promulgation of used resources and their uptake by
other infrastructure providers is part of the push towards convergence. The WorldFAIR Geochemistry Work
Package proposes creating a reference FIP or catalogue of FERs to promote interoperability and prevent
duplication of efforts. The geochemistry reference FIP is designed as a living document, allowing continual
updates by the community. It serves as a tool for laboratories, repositories, and infrastructure providers to
enhance data FAIRness. Through the provision of a reference FAIR Implementation Profile (FIP) or catalogue
of FERs as part of this report, data providers and producers are provided with a tool to help select FERs when
building or updating their infrastructure to become more FAIR.

Together with the second deliverable (D5.2)" of the WorldFAIR Geochemistry Work Package which outlined
the usefulness and importance of FIPs, this report and the associated reference FIP can be used by the
geochemistry community - particularly by data creators and providers - to improve their FAIRness. We
recommend that new and emerging geochemistry data producers and providers consult the geochemistry
reference FIP and ideally choose to implement existing FERs, although the selection and implementation of
FERs should align with the principles and community needs that the specific data system serves.

The goal is to facilitate the implementation of commonly-used FERs, and so improving data FAIRness, with a
resource that fosters interoperability, accelerates convergence on data standards, and ultimately enhances
the accessibility and reusability of geochemical data. This report and the reference FIP aim to encourage the
reuse of available resources, prevent duplication, and enhance convergence on data standards within the
geochemistry community. Community collaboration, the continuous evolution of the living reference FIP
document to support FAIR compliance and convergence towards standardisation are needed to continue
improving FAIRness in the geochemistry data community.

! https://doi.org/10.5281/zenodo.10406332
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1. Introduction

Geochemistry, with its highly diverse data producing community, has difficulty in complying with the
FAIR principles (Wilkinson et al., 2016). Many repositories and databases are internally consistent
and can be considered to satisfy the F and A in FAIR. However, to satisfy the | and the R, data from
these sources should be interoperable and reusable not just within the immediate community they
serve but also outside of it, being interoperable with other countries’ databases on geochemistry, as
well as with domains beyond geochemistry.

In order to expand the FAIRness of databases, data collections and datasets for both humans and
machines, the resources that are used to structure and describe them need to be made available
and publicised. Sufficient metadata about the technical solutions and resources - such as
vocabularies that were implemented in the database or used by the data collection or the datasets -
need to be available in order to improve FAIRness of these resources. There are a reasonable
number of data-handling best practice publications and community recommendations for data
curation published by the geochemistry community, and an overview of these has been collated by
the OneGeochemistry initiative’. However, most are available only as PDF files, usually as
appendices within research papers or reports: very few are FAIR-compliant for both humans and
machines and identifiable with a globally unique persistent identifier (PID). Thus, there is a need for
the geochemistry community to modernise many of these existing ‘best practices’ and reporting
templates, which in turn, will require re-curation of many existing datasets to bring them up to the
standards that are now required for FAIR compliance.

In WorldFAIR Milestone 6 (MS6; Prent et al., 2023)3, the WorldFAIR Geochemistry Work Package
(WPO05) provided advice on publishing vocabularies and other FAIR Enabling Resources (FERs)
(Shultes et al., 2020) at any community tier at which they are generated, be that local, regional,
international or global (Box 1). This makes it clear how data from that community tier were
formatted, and clarifies which terminologies are being used. For example, FERs can contain the
common variables used by the community that publicised them. The second deliverable of the
WorldFAIR Geochemistry Work Package (D5.2; Prent et al., 2024)* spelled out the importance of
FAIR Implementation Profiles (FIPs; Shultes et al., 2020), and the role FIPs could take in the
standardisation of reporting about which FERs are being used by communities.

2 http://www.onegeochemistry.org
3 https://doi.org/10.5281/zenodo0.7977116
* https://doi.org/10.5281/zenodo.10406332
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Having a standardised manner to report which FERs are used will help accelerate convergence even
if FERs are reported but not published. There are almost as many formats and term definitions of
variables available as there are laboratories and other data-producing capacities. Few
commonly-used variables are being made FAIR-compliant and published by communities using
these laboratories and data-producing capacities. The term definitions and other FERs that exist and
are used by local, regional, international communities should ideally be promulgated for reuse to
accelerate convergence on usage of similar terms and data structures in a larger community (used in
a higher tier, Box 1).

To address this, in this deliverable we aim to provide a reference source, or a catalogue of available
FERs that are being used by WPOQ05-associated geochemistry data repositories. This reference
catalogue can be consulted and used by laboratories and repositories, as a means to encourage
reuse of available resources and prevent ‘reinventing of the wheel. We view this manner of
publicising which FERs are being used in any tier of the community, in the FIP format, as the best
way, aggregating resources under the same FAIR principles.

Box 1: Community levels by size and/or complexity

In order to make a distinction between the size and/or complexity of a community that works
together (FAIRly), four community levels were defined in the second WorldFAIR Geochemistry
Work Package deliverable (D5.2; Prent et al., 2024).

The four community levels are:

1. A local community consists of a single laboratory or university.

2. A regional community is one within a city or between cities and universities,
multiple laboratories or the community of a discipline within a country.

An international community acts as a collaboration between countries.

4. A global community acts as one with all of the community involved.

>
@

( Local | Regional | International | Global ]
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As it is unlikely that there will be a single common set of variables and structures of data reporting
that are internationally agreed to, some flexibility of reporting standards and FERs is required. In
their second deliverable report®, the WorldFAIR Ocean Science and Development Work Package
(WorldFAIR WP11) came to a similar conclusion (Buttigieg, 2023). A certain level of flexibility and
variability is required to be able to create innovative and original science whilst, at the same time,
allowing for local to regional variations in data and metadata standards and vocabularies that are
not universally applicable.

The geochemistry reference FIP or FERs catalogue reported on here is intended to become a living
document that groups and individual researchers can add to. The reference FIP will be available as
an open, version-controlled Google spreadsheet; the community is invited to add resources as they
see fit. These additions will be reviewed by the OneGeochemistry interim board on a quarterly basis
and new versions can be published via the OneGeochemistry Zenodo community page®.

In the future an improved method of publication and revision can be developed as per the IUPAC
Cookbook example described in the second WorldFAIR Chemistry Work Package deliverable’ (D3.2;
Chalk et al., 2024). Further in this deliverable report we will explain the manner in which to use the
reference FIP and how geochemistry data producers and providers should keep their FIPs updated.

This document should be used by those working in laboratories that provide a service to the
community by making available commonly-used formatting to their data outputs, as well as by
repositories and database infrastructure providers who are looking to find sources that help make
their data holdings FAIR, and more specifically, interoperable with other existing (geochemistry)
data infrastructures.

2. A geochemistry reference FAIR Implementation Profile

Within the data community, there are many published and online FERs that can be used or
implemented to make data FAIR. The incorporation of commonly-used FERs in geochemistry
data-providing infrastructures will support interoperability within and between communities,
growing the size of the FAIR community. An overview of FERs that are in use by the geochemistry
community can drive the implementation of them by new or developing geochemistry

> https://doi.org/10.5281/zenodo.10219933
® https://zenodo.org/communities/onegeochemistr
7 https://doi.org/10.5281/zenodo.10711950
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infrastructure providers. Knowing which FERs are in use can also drive the development of
mappings and crosswalks between actively-used FERs, furthering interoperability between
geochemistry communities. The incorporation of more generically-used FERs from interdisciplinary
areas can lead to cross-domain interoperability which will be increasingly sought after in the near
future.

Although the concepts of FIPs and FERs are at present relatively unknown in the geochemistry data
infrastructure community, infrastructure providers use resources that make their data FAIR. These
resources can be considered FERs although they are often not published or made available, or
presented as such, and thus there is limited knowledge of which resources are actually being used.
Internal formatting of data according to a template (e.g., for ingestion of a dataset into a repository)
uses specific FERs embedded within, implicitly advocating the usage of specific FERs. Community
‘best practice’ advice on data reporting practices (e.g., usage of metadata profiles, data formats,
terminologies/vocabularies, etc.) can also be considered FERs and often form the basis for data
ingestion templates. Data producers and providers thus use FERs informally and rarely publish or
promulgate them despite the fact that they are foundational building blocks for interoperability,
reuse and machine readable data. Having access to these FERs and creating an overview of the ones
that are being used within the geochemistry community could support data infrastructure providers
in achieving greater compatibility and interoperability, as well as preventing them from
unnecessarily ‘reinventing the wheel’ due to lack of awareness of relevant existing solutions.
Compiling a list of technical solutions and resources commonly used in geochemistry data systems,
or in other domains that could be implemented also for geochemistry, collated within a reference
FIP or catalogue of FERs as a tool to the community could stimulate data interoperability and
convergence by facilitating usage of the same FERs. It will enable each infrastructure provider to
choose whether to implement the same resources, map their used resources to existing ones, or
build from the ground up a system that conforms with the resources generally in use.

The geochemistry reference FIP provided here®® lists all the used FERs by domain repositories
amongst the WorldFAIR Geochemistry Work Package proponents’ infrastructures (Table 1). This
reference FIP for geochemistry is a catalogue providing options for resources in making
geochemistry data FAIR. This catalogue is organised by each of the 15 FAIR Guiding Principles,
stating the set of FERs that go with the respective principle and question used to create a FIP. This
overview includes the resource name and reference (nanopublication), its usage (related to a
specific method or general usage), the user(s) of the FER (repository, laboratory or other

& https://docs.google.com/spreadsheets/d/1MXJ2Agld-pOny5TdtSa8DHIRFFnhgAtnMtHs591ggh0/edit?usp=sharing

® WorldFAIR FIPs will also be added by project end to the WorldFAIR FIP Collection at
https://zenodo.org/communities/worldfair-project-fips/records
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infrastructure provider) and the level of data granularity it applies to (dataset, data collection,
disciplinary/synthesis database, repository; see D5.2; Prent et al., 2024). The notes added provide
information for infrastructure providers that intend to implement FERs from this list to help choose
the ones that are most applicable for their use case, facilitating convergence.

The geochemistry reference FIP is created to be used by new and existing data producers and
providers to implement the same FERs or decide on how to build crosswalks between
commonly-used FERs in order to improve data FAIRness. Crosswalks provide a means to
interoperate between resources and could take the form of a tabular mapping of existing terms of
both or more resources enabling translation between standards used (e.g., Crystal-Ornelas et al.,
2022) or else through ontology mappings (e.g., Matentzoglu et al., 2022)

The geochemistry reference FIP is by no means exhaustive, but it does provide an overview of the
resources being used by geochemistry repositories, databases, platforms and collaborating
infrastructures currently active in the WorldFAIR project. The geochemistry reference FIP is
considered a living document which could form the basis of a geochemistry specific Best Practice

System website, yet to be designed and funded, akin to the Oceans Best Practices System website™®

I, This website enables publication, from any organisation involved in data

and search porta
standards and best practices related to ocean research, of FAIR-related documents including
standards, netCDF conventions, ontologies, specifications for data collected by a specific instrument

type, QA/QC validation procedures, QA/QC validation documents, etc. (Przeslawski et al., 2023).

Table 1. WorldFAIR geochemistry specific repositories on which the reference FIP v1.0 is based.

Geochemical Description (short) Reference / weblink
repository name

DIGIS Geochemical | The DIGIS Geochemical Data Repository, hosted by GFZ https://uni-goettingen.de/en/ge
Data Repository Data Services as a dedicated data centre, hosts research oroct+data+repository/651621.ht
data within the scope of the GEOROC database: ml

geochemical compositions of rocks, glasses, minerals and
inclusions from all geological settings on Earth. The
repository is curated by the Digital Geochemical Data
Infrastructure (DIGIS) project at Gottingen University.

EarthChem Library | The EarthChem Library (ECL) is an open-access repository https://www.earthchem.org/ecl/

0 https://www.oceanbestpractices.or
1 https://search.oceanbestpractices.org/
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operated as part of the IEDA2 suite of data services. The
ECL publishes and preserves laboratory analytical data and
field observations including geochemical, mineralogical,
petrological, geochronological, and experimental data from
a wide range of disciplines (e.g., volcanology, geodynamics,
paleoclimate, environmental sciences). The EarthChem
Library curation services offer long-term archiving, DOI
registration with DataCite, peer review of datasets,
metadata templates, and machine-readable metadata that
include persistent links to samples via IGSN and related
publications via DOI.

GFZ Data Services

GFZ Data Service is a repository for research data and
scientific software across the Earth System Sciences,
hosted at GFZ. The curated data are archived, persistently
accessible and published with digital object identifier
(DOI). They range from large dynamic datasets from global
monitoring networks with real-time acquisition, to
international services in geodesy and geophysics, to the full
suite of small and highly heterogeneous datasets collected
by individual researchers or small teams ("long-tail data").
In addition to the DOI registration and data archiving itself,
GFZ Data Services team offers comprehensive consultation
by domain scientists and IT specialists. Among others, GFZ
Data Services is data publisher for several international
services and networks in the geodesy and geophysics, as
well as the official repository for DIGIS/ GEOROC since
2023. GFZ Data Services is also hosting the service and
catalogue for International Generic Sample Numbers
(IGSN) at GFZ.

https://dataservices.gfz-potsdam.de

AusGeochem

AusGeochem is a community oriented platform for easily
visualising, analysing, extracting and interpreting
georeferenced data produced by geochemistry laboratories
around the world. This service allows users to directly
upload data during the research process while offering
privacy options prior to publication, and provides services
for minting dataset DOIs and sample IGSNs for compliance
with journal discoverability requirements. The project is an
operation of the AuScope Geochemistry Network (AGN),
an NCRIS enabled consortium of Australian Earth science
institutes and researchers.

https://www.auscope.org.au
ausgeochem

11
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3. Recommendations

This report has generated an overview of FERs in use by WorldFAIR Geochemistry Work Package
associated data repositories aggregated into a reference FIP or catalogue of FERs which can be used
by new and emerging data producers and providers to select from and implement FERs that are
already in use, leading to convergence in the technologies used to make data FAIR in the
geochemistry community.

This report makes the following recommendations:

3.1. Geochemistry community policy recommendations

Stakeholders: geochemistry associations, unions and societies, geochemistry journals, geochemistry
data standardisation initiatives.

Recommendations:

1. A geochemistry website should be built that follows on the example of the Oceans initiative
where FERs from the reference FIP and other resources can be published, promulgated and
updated by the relevant local, regional, international and global communities.

2. A call should go out to the geochemistry community to list their existing FERs used in
respective repositories and data producing facilities into the living document so the
reference FIP can grow and stimulate convergence.

3. Data infrastructures are recommended to document their own FIPs utilising the reference
FIP and other FERs as per their current or planned future practice.

4. Similar FERs should be identified and discussions about building crosswalks between them
should be initiated.

3.2. Data infrastructure recommendations

Stakeholders: data producers, data publishers, data/informatics specialists, digital architects,
software developers and team leads, data- or software-focused researchers, (research) data
managers.

Recommendations:
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1. New and emerging geochemistry data producers and data providers should consult the
geochemistry reference FAIR Implementation Profile in order to use and implement existing
FERs in their data infrastructures.

2. In using the reference FIP, look for a FAIR principle for which your system currently has no
FAIR Enabling Resources implementation as yet. Then choose a FER that has been published
(in @ machine actionable fashion) and has community uptake.

3. Select and implement a FER that best suits the community behind creating, updating or
advancing of the data system, determined on a case by case basis.

13
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TABLE NAME Geochemistry FER list per FIP question
TABLE Description An overview of resources available and relevant to the already in use)
TABLE Resources EIPs Quest and FAIR Enabling Resource Type:
Firstatable f . ‘Qquestions that s il

FAIR Principle name

Referring to MetaDats/Data

Definition of FAIR (sub)Principle

FIP question

Type of FAIR Enabling Resourct FER Type definition

What globally unique. persistent, esohvable erer

Aservice that provides for metadata (1) algorithms guaranteeing
global uniqueness, (2) policy document that guarantees persistence
and (3) resolution of the identifier to machine-actionable metadata

F1 (6 questions total) MD (meta)data are assigned a globally unique and persistent identifier service do you use for metadata records’ Identifier service describing the cbject and its location.
Aservice that pr s for data (1) algorithms guaranteeing global
uniqueness, (2) document that guaraniees persistence and (3)
What globally unique, persistent, resolvable identifier resolution of the identifier to metadata
F1 ) data are assigned a globally unique and persistent identifier service do you use for datasets? Identifier service the object and its location.
A specification that specifies metadata fields describing attributes of
data or other digital objects in terms of semantics, syntax and
F2 MD data are described with rich metadata What metadata schemas do you use for findability?  Metadata schema optionality.
A specification that provides a unique, persistent, (ideally) bi-
metadata clearly and explicitly include the identifier of the: data it What is the technology that links the persistent directional, machine-actionable link between metadata and the data
F3 D describes identifiers of your data to the metadata description? ~ Metadata-data linking schema they describe.
In what lookup services are your metadata records
F4 MD (meta)data are registered or indexed in a searchable resource indexed? Search engines Aservice that indexes metadata and provides search over that index.
Fa D (meta)data are registered or indexed in a searchable resource In what lookup services are your datasets indexed? ~ Search engines Aservice that indexes data and provides search over that index.
(meta)data are retrievable by their identifier using a standardized
‘communications protecal: the protocol is open, free, and What i i protacol do you
A1.1 (5 questions total) MD implementable use for metadata records? protocol A of how are structured and exchanged.
(meta)data are retrievable by their identifier using a standardized
communications protocol: the pratocol is open, free, an What protacol do you
ALl D implementabie use for datasets? protocol A of how are structured and exchanged.
(meta)data are retrievable by their identifier using a standardized
communications pmmml the protocol allows for at and What ication & technigue do you Aservice that mediates access to digita objects according to
Al2 MD where use for metadata records? and specifed
(meta)data are retrievable by their identifier using a standardized
communications protocol: the protocol allows for an and Which & technique do. A service that mediates access to digital objeets according to
A2 D authorization procedure, where necessary you use for datasets? and specifed
Adata policy that describes the conditions under which metadata
A2 MD metadata are accessible, even when the data are no longer available  What metadata longevity policy do you use? Metadata longevity policy should be provided in the future.
What knowledge representation languages (aucming
(meta)data use a formal, accessible, shared, and broadly applicable  machine interoperation) do you use for meta Alanguage that enables tobe
11 (6 questions total) MO language for knowledge representation records? Knowledge representation langu hv machines.
(mela'ﬂata use a formal, accessible, shared, and broadly licabl What (allowing uage that enables to be
" D iage for knowledge representation machine interoperation) do you use for datasets? Knowledge representation langt by machines.
A specification for a controlled list of uniquely identified and
What structured vocabularies do you use to annotate unambigous concepts with their definitions represented using web
2 MD (meta)data use vocabularies that follow FAIR principles your metadata records? Controlled vocabulary standards.
A specification for a controlled list of uniguely identified and
What structured vocabularies do you use to encode unambigous concepts with their definitions represented using web
12 [} (meta)data use vocabularies that follow FAIR principles your datasets Controlled vacabulary standards.
A specification that defines qualified relations between er
What models / schema(s) do you use for your describing data or other digital objects according to the Unksd Data
3 MD (meta)data include qualified references to other (meta)data metadata records? Metadata schema principles. This can include semantic data models and ontologies.
A specification that defines qualified relations between entities.
What models / schema(s) do you use for your describing data or other digital objects according to the Linked Data
3 D (meta)data include qualified references to other (meta)data datasets? Data schema principles. This can include semantic data models and ontologies.
(meta)data are richly described with a plurality of accurate and relevant
attributes: (meta)data are released with a clear and accessible data Metadata: Which usage license do you use for your A data policy that specifies and guides FAIR data practices for a
R1.1 {4 questions total) MD usage license metadata records? Data usage license community.
(meta)data are richly described with a plurality of accurate and relevant
aftributes: (meta)data are released with a clear and accessible data A data policy that specifies and guides FAIR data practices for a
R1.1 D usage license Which usage license do you use for your datasets?  Data usage license community.
(me«a)dars are richly uescﬂhed with a plurality of accurate and relevant thch ‘metadata schemas do you use for describing A specification that specifies metadata fields describing the origin
Ri2 MD with detailed of your metadata records? Provenance model and lineage of data or other digital objects.
(mala)data are richly dssmhed with a plurality of accurate and relevant Whlch metadata schemas do you use for describing A specification that specifies metadata fields describing the origin
R1.2 D attributes with detailed of your datasets? Provenance model and lineage of data or other digital objects.
F1 Metadata: What globally unique, persistent, resolvable identifier service do you use for metadata records?
EER (name) {link) Used by fatu: Note
ORCID | Open Researcher and  http:/fpurt. Current
Contributor ID orginp/RA1MzU1MPio-
mtlzm1P7zfTBSMnTNC2IBHL
NARhPjpifg#ORCID AusGeochem
IGSN (DataCite) AusGeochem Current
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AusGeochem itself provides a
service to publish metadata.
All metadata is indexed and
provides a search over that

index. AusGeachem Current
EarthChem Library;
DataCite; GeoCODES;
DataONE EarthChem Current.
GFZ Data Services
portalieatalogue, IGSN
Portal {own development,
SolR search engine with
underlying MySQL GFZ Data Services: i d:
metadatabases GFZ Data Services, DIGIS current IGSN Catalogue: ices.gfz-potsdam.
F4 Datasets: Which service do you use to publish your datasets?
EER (name) Reference (link} Used by Implementation status Note
Datasets are published using
the DOI minting feature for
datapackages.
redata |Registry of Research  http://doi.org/10. AusG Current
Data Repasitories 17616/R31ININAO
EarthChem Synthesis if
data are appropriate;
EarthChem Portal; EarthChem Current
DataCite DOIs / IGSNs GFZ Data Services, DIGIS current
protocol do you use for metadata records?
EER (name) Reference (link) Used by Implementation status Note
REST-API | http:#purl.c 161U AusG Current
state transfer Ze3UO7MHPK|1L b0dmMmaT)
rRvQOiapXMyEY4#REST
REST EarthChem Current
OAI-PMH|Open Archives
Initiative Protocol for
Metadata Harvesting GFZ Data Services, DIGIS current
A1.1 Datasets: Which standardized communication protocol do you use for datasets?
Reference (iink) Used by Implementation status Note,
REST-API| i http:ipurl. AusG Current.
state transfer Zc3U07 MHPK]1LbOdmMmaT)
rRvQOjapXMyFY4#REST
OGC-API AusG
REST EarthChem Current
HTTPS| Hypertext Transfer
Protocol Secure GFZ Data Services, DIGIS current
& isation service do you use for metadata records?
EER (name) Reference (link) Used by Implementation status Note
Authentication is enabled by AusG Current.
password protected JWT
(Jason Web Token).
Authorization is enabled by an
data package based Access
Control Layer.
OAuth EarthChem Current
Open Data GFZ Data Services, DIGIS current
A1.2 Datasets: Which authentication & authorisation service do you use for datasets?
EER {name) Reference (link) Used by Implementation status Note

‘Global cooperation on FAIR data policy and practice’ (WorldFAIR) has received funding from the European Union’s Horizon
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Authentication is enabled by AusG Current
password protected JWT

(lasen Web Taken).

Authorization is enabled by an

data package based Access

Control Layer.

Outh EarthChem Current
Open Data GFZ Data Services, DIGIS current

A2: What metadata preservation policy do you use?
FER (name} Reference {link) Used by Implementation status Note

RDA Core Trust Seal hitp:lipurl AusG Future
Certification orgnp/RAMSQUUKDYN]DI1EC

XPD.

IKSTP/ShLAUtEZ12jc6PnmyBit

RDA_CTS Cert

CoreTrustSeal? EarthChem Future
RDA Core Trust Seal
Certification (in prep) GFZ Data Services, DIGIS future

11 Metadata: What knowledge representation language (allowing machine interoperation) do you use for metadata records?
Referenca (ink) Used by Implementation status Note

A knowledge representation AusG Current
language is the analogue in Al

of the language of thought in

cognitive science.

AusGeochem does not

implement a knowledge

representation language.

XML EarthChem Gurrent
XMLS|eXtensible Markup
Language Schema; JSON-
LD (schema.org) GFZ Data Services, DIGIS eurrent

1 Datasets: What ! llowing machine do you use for datasets?
FER (name) Reference {link) sed by ation status Note

Aknowledge representation AusG Current.
language is the analogue in Al

of the language of thought in

cognitive science.

AusGeochem does not

implement a knowledge

representation language.

ECL spreadsheet templates EarthChem current; to be replaced

various ASCI| and binary GF2 Data Services is serving

formats, the use of the entire geosciences

community standards is community, It has a focus on

encouraged long-tail data, but additionally
serves larger communities in
geodesy and geophysics -
each with their specific,

GFZ Data Services, DIGIS current community-agreed standards

12 Metadata: What structured vocabulary do you use to annotate your metadata records?
FER (name) Reference {link) Used by Implementation status Note

Mixture of internal and IGSN  none AusG Current Needs to be replaced by a
proposed { ODM3 / Others... structured and published
In general AusGeochem uses vocabulary

the object oriented (QO)

pattern of extension.

Specific domain vocabulary,

Domain vacabulary

aggregator

Cross-domain vocabulary

aggregator (.. Research

Vocabularies Australia)

Research Vocabs Australia EarthChem Future

‘Global cooperation on FAIR data policy and practice’ (WorldFAIR) has received funding from the European Union’s Horizon
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(1) GCMD|Global Change
Master Directory;

(2) GeoSciML: simple
lithology, geochronology,
etc

(3) GEMET|General
Multilingual Environmental
Thesaurus

{1) current

{2) current

(4) Analytical Methods (via {3) current - but not active at the moment

RVA) (GFZ Data Services, DIGIS (4) future RDF vocabularies

2 What P do you use to encode your datasets? :
FER (name] Reference {link] Used QM Implementﬂllon status Note

Custom vocabulaires to be AusG Future
published through Research

Vocabularies Australia

Sample Identifiers and hitp:ifdoiorg/10.5334/dsj- AusG Future
Metadata to Support Data 2021-011

Management and Reuse in

Multidisciplinary Ecosystem

Sciences

PaCTS 1.0: a crowdsourced  https:/daiorg/10. AusG Future
reporting standard for 1029/2019PA003632

paleaclimate data

Interpreting and Reporting https:/fdoi.org/ 10, AusG Future
40Ar/39Ar Geochronological  1130/B35560.1

Data

Guidelines for reporting and https./idoiorg/10.1016/. AusG Future
archiving 210Pb sediment quagen.2019.04.003

chronologies to improve

fidelity and extend data

lifecycle

Geochron Workshop reports  https://dai.org/10 AusG Future
sponsored by EarthChem and A

EARTHTIME

Data reporting standards for  https//doiorg/10.1016/. AusG Future
publication of U-series data gquageo.2017.03.001

for geochranalogy and

timescale assessment in the

earth sciences.

Community-Derived hitps: fdoi.org/10, 11114, AusG Future
Standards for LA-ICP-MS U-  1751-908%.2016.00379.x

(Th-)Pb Geochronalogy —

Uncertainty Prapagation, Age

Interpretation and Data

Reporting

Community Established Best  https://dal.org/10, AusG Future
Practice Recommendations for 5281/zenodo. 3866266

Tephra Studies-from

Collection through Analysis

A Vision for the Future Low-  https://doiorg/10 AusG Future
Temperature Geochemical 31223/X5ZP5SW

Data-scape

(U-Th)/He chronology: Part 1.  httns:fidoi.org/10. AusG Future
Data, uncertainty, and 1130/B36266.1

reporting

AusGeochem: An Open https:i/doiorg/10.1111/ggr. AusG Future

Platform for Geochemical Data 12419
Preservation, Dissemination
and Synthesis

‘Global cooperation on FAIR data policy and practice’ (WorldFAIR) has received funding from the European Union’s Horizon
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(1) GCMDIGlobal Change
Master Directory;

(2) GeoSciML: simple
lithology, geochronology,
etc

(3) GEMET|General
Multitingual Environmental

Hty (1) current.
esaurus
(2) current
(4) Analytical Methads (via (3) current - but not active at the moment
RVA) GFZ Data Services, DIGIS (4) future RDF vocabularies

13 Metadata: What semantic model do you use for your metadata records?

FER (name} Reference (link) Used by Implementation status Note

AGN designed relational

model AusGeochem

DataCite: relatedidentifier we cite all related work
properties (papers, data, samples.

software) using the assigned
PIDs and include these in the
GFZ Data Services, DIGIS. current DataCite Metadata Schema

13 Datasets: What semantic model do you u:

FER (name) Reference (link) Used by Implementation status Note

AGN designed relational

model AusGeochem

none GFZ Data Services, DIGIS current we have too many tao different datasets

R1.1 Metadata: Which usage license do you use for your metadata records?

FER (name) Reference (link) Used by Implementation status Note
CCBY 40| Atribution 4.0 httpiliourl. Current.
International org/p/RAQ sGdY Qc7l10 z
mndnr-
pMBOXKUQALI9s998rSEFcHC
C-BY-40 AusGeochem
Open metadata? used for EO data
CCOor CC-BY EarthChem Current

no licence assigned,
metadata are in the public
domain. GFZ Data Services, DIGIS. current

R1.1 Datasets: Which usage license do you use for your datasets?

EER (name) Reference (link) Used by Implementation status Note
CCBY 4.0 Attribution 4.0 httpiffpurl. AusG Current
International org/p/RAQ__sGdY_Qc7l10_z
mn4nr-
PMBOXKUQAUrgs998rS6FcHC
C-BY-4.1
CCOorCC-BY EarihChem Current

CC BY 4.0JAttribution 4.0

International;

CC BY-NC 4.0|Attribution-

NonCommercial 4.0

International;

GNU General Public

License v3.0 or later and

other open source software

licences MIT, Apache,

LGPL..} GFZ Data Services, DIGIS current

R1.2 Metadata: What metadata schema do you use for describing the provenance of your metadata records?

FER (name) Reference (link) sed by Implementation status Note.
The metadata schema to

define orgin and lineage
consists of twa fields:
dataSource and sourceld.

‘Global cooperation on FAIR data policy and practice’ (WorldFAIR) has received funding from the European Union’s Horizon
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nene, unless included in the
DataCite metadata

The metadata schema to
define orgin and lineage

consists of two fields:

dataSource and sourceld.

0DM2; Observations & Measurements
none, when data are

updated, we use a new

version and make the

connection between both

versions in the DataCite

Metadata
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GFZ Data Services, DIGIS current

R1.2 Datasats: What metadata schema do you s for describing the provenance of your datasets?

Used by Implementation status Note
EarthChem
GFZ Data Services, DIGIS current
R1.3: Your y uses this FAIR ion Profile to link to demain-relevant community standards. Please acknowledge this statement by clicking on 'Read and understood”
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