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* Introduction to session
* ESIP sample citation guidelines: ldentifying obstacles to PID use and adoption

* Panel discussion:
. What are the missing obstacles, actors, and institutions in this diagram?

. What are the problems?

. What are the different “domains of responsibility” and what metadata is
contextual/tacit vs formal?

. Can shared metadata be used to enrich the context vs dumbing it down?

. Do the APIs enrich metadata or does it reduce it to lowest common
denominator?

* Wrap up: Next steps? Takeaways?



Introduction to session RID) snrssie

What are the missing links, obstacles, actors, and institutions?
Who are the actors and institutions?

What are the problems?

What are the domains of responsibility (Treloar & Klump 2019) and what
metadata Is contextual/tacit vs formal

Can shared metadata be used to enrich the context vs dumbing it down?

Do the APIs enrich metadata or does it reduce It to lowest common
denominator?

Wrap up: Next steps? Takeaways? .
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* ESIP: Earth Science Information Partners

* Cluster goals: to better support the curation,
reuse and sharing of physical sample
collections

* Me: Andrea Thomer, Assoclate Professor of
Information @ U Arizona, SESAR product
manager, Cluster co-chair

. Fellow co-chairs: Joan Damerow, Val Stanley
. Community fellow: Natalie Raia




The challenge: finding sample-related resources and PjJD S¥ersnsins
tracking sample use foct IDenTIFIERS

* Researchers don't usually reference/cite samples in
papers

. They also often leave sample PIDs out of datasets!
* When they do, they often don't use PIDs...

. Instead, they use their own IDs or non-unique
catalog numbers

* ...and sample references are buried in inaccessible
places

. Supplementary materials

- o,
ey 10
Fig 3. Examples of TIFF slices, a representative PLY surface, and a landmarked sample. For a specimen of Artibeus aztecus (UMMZ 110526), we have included two
o C n O W ( > g ( ’ I I l ( > n S examples of individual TIFF files (left), and two analogous views of the PLY surface file (right) with labels for the fixed landmarking scheme of Santana & Lofgren [26]
that we used to test for convergence in our example analysis. Full details on these landmarks can be found in that original publication. This species is generally
. y considered a frugivore, with opportunistic consumption of insects [36]. ,
. FI gures that can’t be scra pe d ntpsy/doforg/10.137fouma one 0203022003
e Some fields use 100s-1000s of samples per paper e s Yo Lave 1
) 235 d landmarking scheme of Santana & Lo

rsinal publication. This species is general

which = a lot of work to reference

* Even when PIDs are used, there’s limited
Infrastructure to compile citations

Leci nest pos une,



The challenge: finding sample-related resources and PjJD S¥ersnsins
tracking sample use foct IDenTIFIERS

* Decreases reproducibility of research and reusability of samples.

* We can't consistently link sample metadata records to the papers,
datasets, and other research products that are created using analysis of
samples

* We can't give collections, collectors, funders, and others involved in
sample curation and funding the credit they need for their work

* Samples are not truly FAIR — which means it's more challenging (if not
Impossible) to apply CARE guidelines



ESIP Physical Sample Citation Guidelines | t
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° ' ' . ' | ' 4 STEPS TO PUBLISH OPEN EARTH
Partial solution: guidelines to encourage standardized B

use of sample PIDs In papers - 3
* QOutputs:
utputs:
. u u metadata enables scientific discovery, ensures credit is given to sample curators, and
° er 4 te S to u IS an Ite en art enhances sample data reuse and reproducibility. Take these four steps now to support

. open science for sample-based research and streamline your publication workflow:

| |
SC I e n Ce Sal I I p I eS Metadata is “data about data” - it's the information needed to find and reuse a sample.

Create a spreadsheet that describes basic characteristics of your samples (e.qg., material,

n . geographic coordinates). The System for Earth Sample Registration (SESAR)_helps you create
tt S .//d O I - O r /1 O - 6 O 84/' I I - fl S a r‘ > - 4 1 1 4 8 - V 1 provide: it will save you time when reusing or sharing samples in the future. Remember that
information that might be trivial or obvious to you (e.g., sample was collected with a hammer)

may be important to a future researcher.

Increase the impact of your research! Citing samples in publications and sharing sample

2. ASSIGN OR USE IDENTIFIERS FOR SAMPLES

Persistent identifiers (PIDs) are unique numbers that can be assigned to a sample and then used to store
and retrieve information about that sample.

If you collect your mples: Upload your sample metadata to SESAR to register them for persistent
identifiers (PIDs), specifically International Generic Sample Numbers (IGSN IDs). Each registered sample
will have an associated, openly accessible landing page containing its metadata; SESAR provides printable
sample labels with a QR code linking to this page. You can then start building your personal sample
catalog, and make it easier to quickly share or update metadata about your samples (e.g., add related links
over time). Even if a sample has already been published, you can still register it with SESAR now!

If you are using_samples from an existing_collection: Ask the sample owner or repository manager how you
should acknowledge the collection and what PIDs or other identifiers to use to reference samples in your
paper and datasets. Be aware that sub-samples may require a different PID from the “parent.” This makes

. Paper: Opening Doors to Physical Sample Data SRR RS
Discovery, Integration, and Credit

samples are linked to datasets, include sample PIDs in your dataset metadata and designate a column in
each file/table for your sample PIDs, even if you use a related sample name. Then cite the dataset in the
reference section of your paper.

4. REFERENCE SAMPLES IN YOUR PAPERS USING CONSISTENT

. https://eartharxiv.org/repository/view/7194/ Ll

When referencing PIDs in text, files/tables, and data availability statements, include a prefix identifying
what kind of PID you are using before writing the number, and a hyperlink to the sample landing page -
for instance, igsn:10.58052/IENHR0000. This will make your PID findable by both humans and computers.



https://doi.org/10.6084/m9.figshare.24291148.v1
https://doi.org/10.6084/m9.figshare.24669057.v1
https://eartharxiv.org/repository/view/7194/

Author Guidelines for Publishing Open Research PiD

Using Physical Samples

Step 1. Describe Samples with Rich Metadata
Step 2. Assign and/or Use ldentifiers for Samples
Step 3. Publish and Cite Samples in Datasets

Step 4. Reference Sample Identifiers in Paper

https://dol.org/10.6084/m9.figshare.24669057.v1
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https://doi.org/10.6084/m9.figshare.24669057.v1

ldentifying obstacles to PID use and  RiD sz
adoption o2
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> C2:Research Institutions o
A C4, C5: publish PIDs with datasets
L & publications based on samples
( us( &— data A
synthesized physical samples — ] : C7, C8: format publications
& sample metadata ™ . Publishers in scrapeable wa —
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- - child PIDs minted & = retrieval updated retrioval
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*1 human-enacted PID creation, usage, & metadata updates
L) machine-enacted PID-facilitated actions

Physical Sample PID Management Infrastructure

9 PID-enabled metadata exchange
9 Other research lifecycle actions

A Key challenges A Limited/no infrastructure exists
w Parent and child sample lifecycle begins



Panel discussion



Jens Klump

Samples and physical objects are
at the heart of many research
disciplines.

Samples are anchors for
knowledge graphs into reality.

“The really exciting part is not
about putting labels on things, but
about what you can do when you
put machine learning to work on
the labelled data.”

fost
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Jens Klump RID) siresiie

The scenario:

* Samples get collected In the
field

* Sample preparation

* Analysis (perhaps in another lab
at another institution)

* Data get processed o Ae=n B

* Data get incorporated into a P
larger dataset S

* The dataset Is Interpreted in a

paper in the scientific literature

"~
——l

5803, (% VSMOW)
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By _ Data Application Support

Engineer

CONNECTING RESEARCH,
ADVANCING KNOWLEDGE

Representing the Material Sample PID Management Infrastructure

DataCite provides the PID infrastructure and
metadata catalog for IGSN (International Generic

Sample Number) IDs.

IGSN |Ds are a globally unique and persistent
identifier for material samples, aggregations of
samples, features-of-interest or collection sites, 3

and destroyed, discarded, or ephemeral samples.




Cody Ross RID s

14,602,617+ 12,601,269+ 23.5%

DataCite DOIs have been are IGSN IDs registered in of the DataCite metadata
registered for Physical DataCite systems and the catalog is Physical Object
Objects DOl infrastructure identifiers

IGSN |ID reqgistration services were migrated to DataCite systems as part of the
IGSN-DataCite Partnership established in 2021, embedding material sample
PIDs into the DataCite PID Graph and metadata cataloqg.

DataCite and the IGSN e.V. continue to collaborate on sample community
engagement to foster the global adoption, implementation, and use of physical
sample identifiers.

These activities include the facilitation of Communities of Practice, as well as
providing guidance on sample PID metadata, the role of PIDs in sample 14
workflows, and the representation of sample identifiers in academic publishinag.
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IGSN [Ds and their relationships to other PIDs are represented in DataCite
Commons—DataCite’'s discovery service—as well as in DataCite’'s REST and

GraphQL APls.

DataCite relationship
metadata

<relatedldentifiers>

<relatedldentifier
relatedldentifierType="DOI"
relationType="IsPart0f">10.60510/ AWF
WI102949</relatedldentifier>
</relatedldentifiers>

(> DataCite

Commons

( Download Metadata )

Cite as

10.60510/awfwi03784 Q Pages ~ Support =) Sign In

EWOI’kS ;@3 People T|=l organizations % Repositories

IGSN AWFWI103784 (EN22072-TG04): Individual Sample (Biology, leaf for DNA analyses)

of sample EN22072-T04 from Fort Nelson River lowlands, British Columbia, CA
https://doi.org/10.60510/awfwi03784

Creators Registration

Stefan Kruse  Alfred-Wegener-Institut Helmholtz-Zentrum fiir Polar- und Meeresforschung (AWI), DE

Kruse, S. (20
(EN22072-T(
(Biology, lea
sample EN2]
Nelson River
Columbia, C]
https://doi.of

Filter Works

Connection Types

® Is Part Of

Creators & Contributors ®

(O Kruse, Stefan

Publication Year

O 2024

Work Type

O Physical Object

Related Works

Publication Year Work Types ® Licenses @
Q » Physical Object 100% Missing 100%
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
3 ‘ M Physical Object B Missing
.0 T | QU S e S p s m
2015 2020 2025

IGSN AWFWI102949 (EN22072-T04): Individual Sample (Biology, plant - Pinus contorta) from
Fort Nelson River lowlands, British Columbia, CA

Stefan Kruse
Material Sample published 2024 in GFZ IGSN Sample Catalogue

DOI registered May 3, 2024 via DataCite.

' Physical Object l

@ https://doi.org/10.60510/awfwi02949

15
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* One of ten allocating agents since 2016
* No central database at GFZ: from the long talil

feS IDENTIFIERS
G F Z 2024
IGSN@ . .- GFZ DATA SERVICES

 GFZis afounding member of IGSN e.V. (2011)
* Responsible for the central Handle server until

December 2022

to databases different approaches for IGSN
registration

V ’ Medusa: Online sample
- - management system for
icd P g‘s DFG Prio-rity Programme

1803 EarthShape__‘“ﬂ
. - -

Earth Surface Shaping by Biota
A German-Chilean Research Initiative

F RO T-E-E

nohere g rErpR ey

11111111

ICDP = International

Continental Scientific @ | Sample description tables

L]
O
<
a
9,
<
a
Z
<
-]
Z
N
O

Drilling Programme B Saaes from MS Sonne 273 Cruise
S0O273 Cruise
m d |S — m O b I Ie d rl I I I n g Type DredgefROV (Dive) # Sample Name IGSN Website Gesamtheit Proben
Dredge 11 8 $0273-11D-8 GF50273C29 http://igsn.org/GFS0273C29 120
i nfo rm atl on Syste m Dredge 11 9 S0273-11D-9  GFSO273C30 http://igsn.org/GFS0273C30 121
Dredge 11 10  50273-11D-10  GF50273C31 http://igsn.org/GF50273C31 122
Dredge 11 11 50273-110-11 GF50273C32 http://igsn.org/GF50273C32 123
Dredge 11 12 50273-11D-12 GF50273C33 http://igsn.org/GF50273C33 124

Dredge 11 13 50273-11D-13 GF50273C34 http://igsn.org/GF50273C34 125



Recent Activities @ GFZ
FAIR WISH

~ ':53\

(A Q\\\

I ) /)\ Helmholtz-Zentrum
~ hereon

< H M C HELMHOLTZ
n Metadata Collaboration
IGSN HMC Project Cohorte 2020

>

FAIR Workflows to establish IGSN for
Samples in the Helmholtz Association

FAIR WISH Results:

Full documentation of IGSN Metadata Schema

Metadata profiles for additional sample types in
the Geosciences (soll, water, vegetation, rocks)
complementing core IGSN schema

Recommendation of controlled vocabularies

Workflows to generate machine-readable
IGSN metadata from different states of
digitisation and automatically register IGSNs
(SAMIRA)

RID) onrersistens
fest 1o
FAIR SAMPLES Template

The FAIR Samples Template Is a customisable
template to provide standardsised sample
descriptions (XML). Users can identify
metadata elements from the full schema that
align with their samples.

nnnnnnnn
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Sample size

SSSSSSS

Template: https://doi.org/10.5281/zenodo.7520015
Documentation: https://doi.org/10.5281/zenodo.7147531
Video Tutorial: https://www.youtube.com/watch?v=SflbTUtknNo
SAMIRA: https://doi.org/10.5880/GFZ.L1S.2023.001



SAMIRA Sample IGSN Registration Automation I?cg?

INPUT

FAIRWISH Sample
Template (csv)

XML Request form GFZ
Lab systems

XML from Parnters

FAIRWISH Sample
Template (Spreadsheet)

SAMIRA:

 reads various Inputs

» create IGSN Objects

* writes XMLs
IGSN/Datacite

e communicate via REST

Process

IGSN Registration
Metadata Object

IGSN Descriptive
Metadata Object

IGSN Specific Metadata

Object

Datacite Metadata
Object

SAMIRA:

* simplifies XML
Generation in PHP

* bridges the IGSN
LEGACY System

« serve as foundation GFZ
IGSN Core

XML

Database entries

json

SAMIRA:

« will create various output

* will be better on next
version (end of May)

Legend

Implemented

future task

In progress

Communication

2024

DataCite

IGSN Landing Page

IGSN Sample Catalog

IGSN OAI-PMH

Frenzel, Simone (2023): FAIR
WISH Software Tool: SAMIRA:
FAIR SAMPLES Template
Processing. V. 1.0. GFZ Data
Services. https://doi.org/

10.5880/GFZ.L1S.2023.001

FAIR WISH



https://doi.org/%2010.5880/GFZ.LIS.2023.001
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Co-Director FAIMS Project; field archaeologist

IGSN in FAIMS Mobile e

Field data collection mobile applications .

e FAIMS intends to make field data more FAIR, including in- Rock sarmpl ‘
field PID allocation : ol P! Savperefi? Mot Sarpl

e IGSN implemented in CSIRO Geochemistry workflow in 2016 R — o o

e Create Mew Sample

Scan Label

e FAIMS feature set was expanded to include:
o QR label scanning and loading of records, and
o label printing via a portable printer

o FAIMSS:
o QR label scanning

GFS Siaius

e (Opportunities for implementation in geochemistry and
other workflows in Fieldmark notebooks

Original FAIMS interface for scanning pre-printed
IGSN QR codes. Source:
https://github.com/FAIMS/CSIRO-Geochemistry- 1 9
Sampling




https://raid.org/10.1234/j6k28

IGSN

Shawn Ross

Product Manager, RAID; Manager, NIl Products

Title (primary) Lorem Ipsum Project
Title (acronym) LIP
Start date 2023-01-30

Description (short) Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Maecenas vitae condimentum nisl, eget ornare felis.

Principle investigator orcid.org/0000-0002-3843-0000
Role https://credit.niso.org/contributor-roles/conceptualization/

Co-investigator orcid.org/0000-0002-3639-2080

Role https://credit.niso.org/contributor-roles/data-curation/

Lead organisation ror.org/00rqy9422
Partner organisation ror.org/03b94tp07

Grant doi.org/10.8948/908234D93EAF
Dataset doi.org/10.1594/PANGAEA.726855
Article doi.org/10.1038/nphys1170
Instrument doi.org/10.1337/jdlc-tima

Sample XXABOOOIH

Local storage uq.edu.au/114/32
Cloud storage 79.152.127.243

Sub-project https://raid.org/10.3010/401XQPOI

CONFERENCE
ON PERSISTENT
IDENTIFIERS
2024
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Tilo Mathes :

Product Manager and Open Source Lead

Preparation ﬁ Active Research H Archiving, Storage
& Reuse

Protocols

o

Data Management Plans P - ey,
N\
] , n.'l\
. | & B jove M (o V e
= legCB LDSW ( protocols.io  YouTube Mendeley l o~ l Repositories
DMPTool \ .
Soon S00 soon PL.I bl 15 h ,
D . e
atavarseg’ ungtfigshare

/J
:;_| L] L] L] -
b

?'15 yi=2000)

h DRYAD
Data PIDs File Links I I I
. XML POF | HTML r

Metadata OQORCID Hord

Other Tools

-
5 sl RSpace + & Inventory

Experimental Data Sample Data 5

_\'
&

Institutional Lab File
File Stores Stores

. w— ord Party
RSpace API. — ‘ ’-

BELF]

G098 Dropbox  OneDrive  GitHub Other ELNs
Office Documents
* EGNX.TE w = RSpace
ownCloud

Chemistry, Biology

& Imaging
q ” v Jupyter QSIUdiO Voice Assistant
Nexteloud Office 365 Online Various systems @ ;‘-/
In-app viewing & editing ChemDraw (T

@ Chemaxon

- . r,
Animal Data Field Data Collaboration
——

C’ clustermarket SnapGene ve -l. '
PXMT o PIDINST U . B o An Ecosystem Supporting
Management m *+OMERO Teams Slack R
I I Reproducibility and FAIR data

In Development

| L

-

https://www.researchspace.com | https://github.com/rspace-os | https://www.linkedin.com/in/tilo-mathes/ | https://orcid.org/0000-0002-9694-748X
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https://www.researchspace.com
https://github.com/rspace-os
https://www.linkedin.com/in/tilo-mathes/
https://orcid.org/0000-0002-9694-748X

Tilo Mathes RID) snrssie

Recent work w2 RSpace

researchspace.com

T

%} Customer Requests W)

ROR.:
A A

Project Interoperability
Groups n Guidelines
Q DataCite :
. IGSN doi.org/10.5281/zenodo.
o+ OMERO 8284206
Sample Workflows
with IGSN IDs

& =

Controlled Vocabularies Performance Outreach Usability RDM

22



Ti1lo Mathes

Upcoming work

E—Jj 1RODS RDM front-end

PIDINST FieldMark June

Open Source Chemistry | ~f

Enabling rich metadata Collaborations FDOs

Open Sourcing RSpace

T

RAID
Projects

&

Community

fos

RSpace

researchspace.com

API

Dataverse
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ON PERSISTENT
IDENTIFIERS
2024

23


https://mailchi.mp/bbfd16a57e72/rspace-open-source

o

C2: Research Institutions

A

synthesized physical samples
& sample metadata

natural physical samples
& sample metadata

)

WACT Field

-o-

-
R N ——

A«‘\

natural physical samples
& sample metadata

- -
A ]

C3: child -
b el —Analytical Labs
C3: child §
samples ['0

h

1Y)
C4, C5: publish PIDs with datasets
& publications based on samples

R

Publishers—

"

4, C3: Museums/
Sample Repositories

’I‘ C2: new PIDs &
child PIDs minted &

metadata updated

*1 human-enacted PID creation, usage, & metadata updates

L) machine-enacted PID-facilitated actions

9 PID-enabled metadata exchange
9 Other research lifecycle actions

A Key challenges A Limited/no infrastructure exists

w Parent and child sample lifecycle begins

l

A4 c2,¢3: child
PIDs minted

1

A QCG: metadata A Q

Data Archives

C6: metadata
retrieval updated

| \’

J1N

C7,C8: format publications
in scrapeable way

A=

(— C9: scrape sample PIDs

Indexers
A 2 Cc— o000
impact metrics : : : :

r_ S —

C9: scrape sample A\
A= PDs

E.CG: metadata
A retrieval

4

Physical Sample PID Management Infrastructure
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