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Making your samples FAIR –
tools and recommendations from the FAIR WISH Project



Why samples?
- record unique events in history
- are often not reproducible
- are key sources of research data

Samples Record Unique 
Events in HistorySamples Help Unravel Past 

Climate

Samples are unique
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The ro le of samples for research resul ts
code

?
Samples are at the beginning of
the research output „food chain“



IGSN In ternat ional  Gener ic  
Sample  Number

IGSN Landing Page

A globally unique and persistent identifier 
(PID) for physical objects since 2012
• QR code on samples resolves to virtual sample 

representations (sample metadata profiles) 
managed at federated IGSN Allocating Agents

• Guaranteed to be unique via a centralized 
control mechanism (unique name spaces)

• Citable in scholarly literature

Review article: Klump et al., (2021) Towards Globally Unique Identification of Physical Samples: Governance and Technical 
Implementation of the IGSN Global Sample Number. Data Science Journal, https://doi.org/10.5334/dsj-2021-033

https://doi.org/10.5334/dsj-2021-033
https://doi.org/10.5334/dsj-2021-033


Objectives

• (i) develop standardised and discipline specific IGSN metadata schemes for 
different samples types within the research field Earth and Environment (EaE), 
complementing the core IGSN metadata schema

• (ii) develop workflows to generate machine-readable IGSN metadata from 
different states of digitisation (from templates to databases)

• (iii) develop workflows to automatically register IGSNs and
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l ev e l of d i g i t a l i sa t i on

POF IV 5.3 Natural dynamicsof
terrestrial Earth surfacesystem

POF IV 8.3 Integratinggeoenergy
and mineral systems

POF IV 4.1 Fluxesand transformation
of energyand matter

FA I R  W I S H FAIR Workf lows to establ ish IGSN for  
Samples in the Helmhol tz  Associat ion

Arctic land expedition 
samples from Russian-
German expeditions 

Rock samples and 
cores from the 
Ketzin pilot site 

Automated IGSN assign-
ment for Biogeochemical 

Sample Database 
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Major  change of IGSN
• [from Jan 2023] IGSN Handle PIDs can only be

registered as DataCite DOIs (IGSN-ID) 
(resource type „physical object“)

• Each DataCite Member or DataCite
Consortium Member can assign
DataCite „IGSN-IDs“

• IGSN metadata schema is mapped to
DataCite schema (Guidelines available, 
ongoing process)

• All >10 Mio IGSNs registered as
Handle PIDs had to be re-registered 
as DataCite DOIs in Q1/2023

October 2021

https://doi.org/10.5438/7Z70-1155

https://support.datacite.org/docs/igsn-id-metadata-recommendations

https://doi.org/10.5438/7Z70-1155
https://support.datacite.org/docs/igsn-id-metadata-recommendations


Orig ina l  IGSN Metadata Levels  (Handle  P IDs)

- IGSN
- ResourceURI
- Registrant ID
- timeStamp
- status

Registration Metadata

mandatory
- SamplingEvent
- SamplePhysicalSize
- RelatedResource
- StorageLocation
- ProcessingHistory
- CurationHistory
- More local detail…

Allocating Agent Specific 
Metadata

domain-specific
(FAIR WISH)

- names
- relatedIdentifier
- description
- Registrant
- collector
- contributors
- geolocation
- resourceTypes
- materials
- collectionMethods
- collectionTime
- sampleAccess
- supplementalMeta

Descriptive Metadata

Common Kernel: recommended for data discovery



IGSN Metadata DataCite

DataCite‘s mandatory metadata properties: 
identifier (DOI), creator, title, 
year, publisher, resource type plus 
several properties recommended for discovery

Modular IGSN metadata allowing for description
of many different sample types; rich and very
sample-specific properties

Challenges: IGSN metadata are more specific for sample descriptions than DataCite metadata.
How to compose a „title“ for samples? How complete could/should IGSN metadata be
mapped? How can IGSN e.V. ensure consistency of IGSN-IDs across disciplines, agents…



FAIR WISH Results
Full documentation of IGSN metadata for the allocating agent GFZ



FAIR WISH Zenodo Community

Sample-spec i f i c metadata recommendat ions

• Linked data vocabularies (RDF/SKOS) 
are key elements for machine-
actionable sample description
metadata. 

• We have identified several of these
to be used for describing material 
properties for different sample types

• They will be included in the GFZ 
specific IGSN metadata schema to
improve the standardisation of
sample descriptions

FAIR WISH Results
D1 - List of identified linked open data vocabularies to be included in IGSN metadata
(https://doi.org/10.5281/zenodo.6787199) 

https://zenodo.org/communities/fair_wish/
https://doi.org/10.5281/zenodo.6787199
https://zenodo.org/communities/fair_wish/


D1 - List of identified linked open data vocabularies to be included in IGSN metadata
(https://doi.org/10.5281/zenodo.6787199) 

Example:  Biome Vocabulary

From:  https://doi.org/10.1641/0006-
3568(2001)051[0933:TEOTWA]2.0.CO;2

FAIR WISH Results

https://doi.org/10.5281/zenodo.6787199
https://doi.org/10.1641/0006-3568(2001)051%5b0933:TEOTWA%5d2.0.CO;2


D2 – D4 - FAIR Samples Template and tutorials
The FAIR Samples Template is a 
customisable template to provide
standardsised sample descriptions. 
Users can identify metadata elements
from the full schema that align with
their samples. The template is the
source for machine-actionable XML 
metadata used for IGSN registration.

Video 
Tutorial

Template: https://doi.org/10.5281/zenodo.7520015
Documentation: https://doi.org/10.5281/zenodo.7147531

FAIR WISH Results

New version for hierarchical samples available very soon!

https://www.youtube.com/watch?v=SfIbTUtknNo
https://doi.org/10.5281/zenodo.7520015
https://doi.org/10.5281/zenodo.7147531


D5 – Mapping of database metadata to 
machine readable IGSN metadata (Use 
Case Hereon) (https://doi.org/10.5281/zenodo.7788653)  

FAIR WISH Results

https://doi.org/10.5281/zenodo.7788653


IGSN Registration for all use cases

https://dataservices.gfz-potsdam.de/igsn-new/

FAIR WISH Results

new

• December 2022: IGSN registration for >14500 samples and sites from
all use cases (Hereons Expedition Database, German-Russian
Expeditions of AWI, GFZ)/ handles

• January - March 2023: Metadata mapping and Re-registration of all 
IGSNs of GFZ to DataCite IGSN IDs

https://dataservices.gfz-potsdam.de/igsn-new/


Project  Team
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