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Introduction 

This document aims to present the main results of the work done within DiSSCo Prepare 

Final Conference as part of DiSSCo Futures, a 2-days conference event. 

 
The preparatory phase of DiSSCo was finalised with a conference in which teams from three 

major projects contributing to the preparatory phase of the RI (Mobilise, DiSSCo Prepare 

and Synthesys+) presented main achievements across different dimensions of DiSSCo RI, 

specifically in organisation & financial, technical, data and scientific. 

 
Furthermore, the sessions provide main insights into the work to be carried out during the 

DiSSCo transition phase (2023-2024). 

 
The event includes 8 sessions with more than 66 speakers. Physical participation reached 

200+ participants from the DiSSCo community, main stakeholders and EU representatives. 

The event was on live streaming which increased the number of participants by 25%. 

 
Active participation in the sessions was highly incentivized through panel discussions, 

mentimeters, open discussions and debates. Half of the audience and presenters were 

female, and attendees came from all over the 23 countries supporting DiSSCo nowadays. 

 
This document includes links to the registrations, the attendance list, the presentations and 

the links to the registration of the sessions (YouTube).1  

                                                
1 Day 1: https://www.youtube.com/watch?v=7geZcxKfgRA 

Day 2: https://www.youtube.com/watch?v=9oC9kPKbN1Q 
Day 3: https://www.youtube.com/watch?v=LBOj8hpqgg8 

https://www.youtube.com/watch?v=7geZcxKfgRA
https://www.youtube.com/watch?v=9oC9kPKbN1Q
https://www.youtube.com/watch?v=LBOj8hpqgg8
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WELCOME
Day 1

(Starts at 13:30h CET)



DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

OPENING PLENARY

Session:



DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Plenary SessionDr. Vince Smith

Natural History Museum, UK Welcome and introduction



DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Plenary SessionSerge Scory

Royal Belgian Institute 

of Natural Sciences
Welcome from the host



Opening Plenary - Welcome address - Serge Scory (RBINS)
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Plenary SessionDr Doug Gurr

Natural History Museum, UK Three provocations for the natural history collections 

community



http://drive.google.com/file/d/1WQaoB6vKepsi0yj0c4a_Z3Pb0FUcmwJs/view


Plenary Session

A Glimpse Into the Future of Museums: People, 

Buildings, Data

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Deborah L Paul

Prairie Research Institute, Species File 

Group, University of Illinois

Past Chair TDWG 2021-2022



Plenary Session - A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul
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PhD position Science Museums of the Future

In the light of urgently needed system transformations that serve 

contemporary complex societal challenges 

many science museums are - and are increasingly expected to be 

~renewing their role at the interface of science and society.~

https://www.academictransfer.com/en/321683/phd-position-science-museums-of-the-future/
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Libraries and Natural Science Museums

Oodi Helsinki Central Library as inspiration

https://oodihelsinki.fi/en/

A library and 

- venue

- service

- architecture

- art

- workshop

- studying

- work

- gaming

- studios

- dining

- playground

- community
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3 topics

● People

● Buildings

● Data

● Visions of the future

● Ideas to empower you

2 perspectives
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People Vision - Shared Knowledge Management

● (tacit) knowledge transfer

● human-in-the-loop round-tripping

● inclusion

Wikidata logo: Planemad, Public domain, via Wikimedia Commons

Bionomia: CC-BY-SA, David Shorthouse
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People Vision - Human (organizational / behavioral) Architecture

● + professional development, capacity development

● + getting credit, citation, attribution (better metrics)

https://stats.taxonworks.org
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People Vision - Greater Impact

● people using data standards

● collections and expertise value and access 

○ integrated in museums and universities

○ recognized by industry, states, countries

● taxonomist’s value increases

○ e. g. reference libraries + BINs

● new uses for specimens and data
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People Vision - Greater Impact

● people using data standards

● collections and expertise value and access 

○ integrated in museums and universities

○ recognized by industry, states, countries

● taxonomist’s value increases

○ e. g. reference libraries + BINs

● new uses for specimens and data

Tonsor is committed to establishing a think tank, an environment within the museum that 

encourages—and expects—researchers to reach beyond the boundaries of their fields and take 

action by sharing ideas, interpreting data, and interacting with a variety of different communities.

Barbara Klein. The Future of Natural History: An integrated approach to actionable, community-focused science is the way forward. Science and Nature. Fall 2020. 

https://carnegiemuseums.org/carnegie-magazine/fall-2020/the-future-of-natural-history/
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People Vision – Access and Motivation

● language barriers gone (technology)

● museums and collections

○ choose my own adventure (motivation)

○ more accessible researchers

○ community science
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People Ideas - Effecting Change

● power or status (or clever strategy)

● moving from projection to intersection

my 
interests

others’ 
interests
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People Ideas – Data Leadership

● Do you have this at your 

institution? If not, how will your 

network help you with this?

“Without a seat at the 
executive committee, the 
data leader is unlikely to 

have the mandate, 
influence or exposure to the 

business (museum) to 
advance a real data 

agenda.”

Stack C, Stadolnick E. 2018. Data Leadership: Defining the expertise your organization needs. Accessed Feb 2023

https://www.spencerstuart.com/research-and-insight/data-leadership-defining-the-expertise-your-organization-needs


Plenary Session - A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

People Ideas - an institution’s collections’ survey

● Maslow’s Hierarchy of Needs
● capacity development
● data leadership
● missing 

○ use cases opportunity
○ shared knowledge structure

● need for new roles
○ Biodiversity Informatics Managers
○ Community Liaisons
○ Data Scientists

● cross collections connection opportunities



Plenary Session - A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Buildings Vision – What’s new?
Evolution of Collecting and Data Practices and Use

● plant samples (instead of the entire plant)

● what will we be collecting, where? digital first?
○ gaps-based? repetition?

● new kinds of images, 3D, VR

● lots of eDNA

● richer (meta)data (e. g. ground / air temperature, traits)

● standards embedded

● identifier mischief managed

● publishing linked
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Data Vision -

● artificial intelligence (AI), machine learning 

(ML), text-mining in regular use!

○ dwc:verbatimLabel in use

○ unknown unknowns

○ new data visualization, data quality

○ automated parsing to data standards

○ clustering

○ motivation

○ image AI

search and visualization reinvented!
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Data Vision -

● the value of verbatim and full text
○ ai, ml, text-mining power

● dwc:verbatimLabel in use
○ automated parsing to data standards

{

"stateProvince": "ILL",

"county": "Union Co.",

"locality": "Wolf Lake by Powder Plant Bridge",

"eventDate": "1 March 1975",

"recordedBy": ["S. Ketzler", "S. Herbert"],

"scientificName": "Monotoma longicollis",

"individualCount": 4,

"sex": "♂",

"identifiedBy": "TC McElrath",

"dateIdentified": 2018,

"institutionCode": "INHS",

"collectionCode": "Insect Collection",

"catalogNumber": 456782

}

power of verbatim text and ai

https://github.com/tdwg/dwc/issues/32
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Data Ideas

● trending 

○ data4good, focus on impact, local-to-global

○ digital first in the context of the bigger picture
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● Doug
○ speed
○ ai
○ compelling business cases

■ seeking financial support

● Deb
○ shared knowledge management
○ AI, ML, text-mining for digitization and 

discovery and …
○ what will we collect in 20 years
○ ask me about

■ Cisco PitStop
■ Imagine.One

From Doug and Deb – your thoughts?
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THANK YOU

Acknowledgements

Technical infrastructures are always only as functional and 
resilient as the social capacity of the communities that build and 
maintain them. (the socio-technical piece)

● Thank you all, and 
● Let’s Go DiSSCo! @debpaul@mastodon.world

@idbdeb tw

dlpaul@illinois.edu
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Opening Plenary
Vanessa Pike

Natural History Museum, London SYNTHESYS: past and present



• EC promoting “integrated research infrastructures”

• NH consortia developed “SYNTHESYS” led by NHM

• Four iterations, €38.2m funding since FP6 in 2004

• Common themes

– Access (mechanism to access participating collections & facilities)

– Networking (unifying best practice, policy & collections assessment)

– Research (ancient DNA, virtual collections)

Background



• Aligned with DiSSCo ESFRI initiative

• Timelines for the parallel projects:

– MOBILISE (2018-2023)

– DiSSCo Prepare (2019-2023)

– SYNTHESYS 1-4 (2004-2023)

• ICEDIG 2018-2020

Background



How did we get here? FP4 + 5

• It all started during the European Commission’s FP4 TMR Programme when natural 
history collections were recognised as “Infrastructures”

• Launch of FP5 featuring a ‘Human Potential’ Programme (1999-2004) included calls 
for more access grants

• Our collections-holding community seized these 
opportunities and applied successfully for funding

• Six countries won contracts during 2000 – 2004, total 
value over €5m to provide transnational access



How did we get here? e.g. of some 
FP5 TA projects

– ABC Access to Belgian Collections of interest for biodiversity research (RBINS)

HPRI-CT-2001-00159 Nov 2001 - Feb 2004 € 325 000

– BIOD-IBERIA Iberian collections of fauna and flora (CSIC)

HPRI-CT-2001-00165 Nov 2001 - Feb 2004 € 466 613

– COBICE Copenhagen biosystematics centre (University of Copenhagen)

HPRI-CT-1999-00021 Jan 2000 - Dec 2002 € 1 050 000

– COLPARSYST Paris: access to collections and resources (MNHN)

HPRI-CT-2001-00151 Nov 2001 - April 2004 € 583 333

– HIGH LAT Access to naturhistoriska riksmuseet: high latitude

HPRI-CT-2001-00125 Nov 2001 - Jun 2004 € 895 022

– SYS-RESOURCE Increasing access for European researchers to systematics resources and 
analytical facilities (NHM, Linnaean Society and RBG, Kew)

HPRI-CT-1999-00062 May 2000 - Apr 2002 € 1 050 000



How did we get here? FP5

FP5 also offered ‘Thematic network’ grants. Our community saw the merit in working

together on access problems, not least data sharing issues

ENHSIN European natural history specimen information network

HPRI-CT-1999-40010 Jan 2000 - Mar 2003

€200k (Denmark, France, Germany,  Netherlands & U.K. )

“The central aim of the ENHSIN: to enable the development of a shared, 
interoperable infrastructure of natural history specimen level databases in 
European institutions”



• Commission changed its approach, partly through the work of ESRFI 
(European Strategy Forum on Research Infrastructures, set up in 
2002), the case for funding delivery a programme ‘Integrated 
Research Infrastructures’ across Europe was made

• Provided a golden opportunity to increase the physical collections 
access offer and fund further collaboration on common issues 
through ‘Networking’ and ‘Research’

FP 6 & 7: Step change



• SYNTHESYS (FP6): 2004 – 2009
Networking and TA 13M€, 20 Partners (66 months)

• SYNTHESYS2 (FP7): 2009 – 2013
JRA, Networking and TA 7.2M€, 20 Partners (48 months)

• SYNTHESYS3 (FP7): 2013 – 2017
JRA, Networking and TA 8M€, 21 Partners (48 months)

• SYNTHESYS+ (H2020): 2019 – 2023
JRA, Networking and TA & VA 10M€, 32 Partners (54 months)

SYNTHESYS 1 – 4



SYNTHESYS+
DiSSCo EC-funded project 

(Synthesys.info)
(scored: 14.5/15)

Joint Research 

Activities (€2.3m)

JRA1: European Loans 

+ Visits System (ELViS)

JRA2: Collections on 

Demand

JRA3: Specimen Data 

Refinery

Networking 

Activities (€2.9m)

NA1: Management

NA2: Training, Support & 

Policy dissemination

NA3: Molecular standards 

& processes 

NA4: Digital standards & 

processes

NA5: Internationalisation

Linked with DiSSCo goals & supported by CETAF, GGBN, TDWG & GBIF

Access (€4.8m)

TA1: Physical Access

VA1: Virtual Access

1) Developing infrastructure coupled with comprehensive access programme; 
2) Develop & deliver support, training & dissemination activities; 
3) JRA innovating digital/molecular workflows & prioritising collections to digitise;
4) Developing common policies, harmonise processes & link out internationally.

4.5 years 
(starting 
01/02/2019)



Transnational Access: 

19 years, 57,000+ User Days

Project Countries TA projects 

funded

TA user 

days 

funded
SYNTHESYS 1 11 2,056 29,636

SYNTHESYS 2 10 1,002 10,464

SYNTHESYS 3 11 1,106 11,053

SYNTHESYS + 13 613 6,457

4,777 57,610

Virtual Access:

• programme providing digitisation-on-

demand

• € 840k to 10 projects involving 18 

partners digitising c.270k specimens
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fungi
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up
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Joint Research Activities introduced in SYNTHESYS2

Focus on DNA extraction techniques



SYNTHESYS3 Joint 

Research Activities

Focus on extracting & 

enhancing data from 

digitised collections







Groundwork for SYNTH+

JRA:

• New digitisation 

techniques

• AI & machine learning

• Specimen Data 

Refinery







Groundwork for SYNTH+

JRA & VA:

• Virtual Access

• Digitisation as a service

• Imaging on Demand

• Sequencing on 

Demand



Groundwork for SYNTH+

JRA & NA:

• Collections aggregators

• ELViS

• Access policies

• Data sharing standards
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Databases
Increased technical 

quality & availability + 
Data standards

Collections 
standards

Current status, training & 
disaster planning

Molecular 
collections

Storage & retrieval 
systems

Complementarity
Strengths, taxonomic 
knowledge, policies & 

planning

Novel physical 
analytical methods
Non-destructive / non-

invasive techniques

SYNTHESYS1 Networking Activities

Focus on exchange of information and best practice 

development in collections management

Groundwork for SYNTH2:

• increased adoption of 

common benchmarks, 

standards & protocols

• enhanced quality and 

quantity of online 

collections information 

to virtual Users



SYNTHESYS2 Networking Activities

Focus on collections assessment, performance indicators, 

training & competencies + electronic infrastructure

Groundwork for SYNTH3 

NAs:

• increased adoption of 

common benchmarks, 

standards & protocols

• enhanced quality and 

quantity of online 

collections information 

to virtual Users

Matrix is example illustration 

of collections management 

benchmarks for a number of 

European institutions, used 

to identify areas of 

improvement.
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Self-assessment of 
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practices

Performance 
Indicators

For collections 
management

Training
Training courses in 

priority topics

Competency 
Frameworks

For collections staff
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Data mobilisation
of specimen information

Facilitate technical 
access

For specialised user 
groups

Data standards

Best practice for 
electronic data & 
interoperability
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s Barcoding
Common strategy for 
prioritising barcoding

Biobank network

Develop network of 
DNA & tissue banks & 
management policies

DNA libraries & 
DNA extraction 

protocols for data 
collection & storage

SYNTHESYS3 Networking 
Activities

Further developing 
collections management
best practices, policies 
and standards

Focus on digital and new 
physical collections

Groundwork for 

SYNTH+:

• Harmonisation of 

policies

• Molecular 

standards

• Digital standards
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facilities and needs

Industry
Networking with external 

experts and industry to 
support technological 

development
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Roadmap
for European natural 
history institutions to 

progress

Training

in use of SYNTHESYS 
outputs

Facilitating 
access

Supporting long-term 
sustainability

Further SYNTHESYS3 activities on partnering with industry and external experts, and long-term sustainability 
which led to the development of DiSSCo.

Groundwork for 

SYNTH+ and DiSSCo:

• Internationalisation

• Engaging society & 

industry

• DiSSCo via ESFRI



What comes next?

• ESFRI roadmap is now providing our community with an opportunity to build a 
more sustainable virtual global collection

• Institutions now have the tools to continue efficient digitisation of their collections

• Through preparation for DiSSCo Construct: there is a game plan to enhance a global 
distributed infrastructure of scientific collections



SYNTHESYS players present at the meeting today

Work package leaders & co-ordinators: 
Vince Smith, Sandy Knapp, Dimitris Koureas, Elspeth Haston, Ana 
Casino, Eva Häffner, Edmund Schiller, Quentin Groom, Hilary Goodson, 
Wouter Addink, Eva Chatzinikolaou, Laurence Livermore…and many, 
many more Access supporters   

Most importantly Krissie Gorman for holding everything together

Thank you for all your hard work and commitment 



THANK YOU
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Opening SessionEva M. Alonso

Naturalis Biodiversity Center
DiSSCo Prepare: preparing to construct



Opening- DiSSCo Prepare: preparing to construct - Eva M. Alonso

1. What is DiSSCo Prepare? 

2. Structure of the work

3. Managing the consortium

4. Main outcomes 

5. Next Steps

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Structure
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What is DiSSCo Prepare? 

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Overarching Goal:

- Improve overall DiSSCo Implementation Readiness Level(IRL)
- Deliver a Construction Master Plan

IRL in 5 dimensions with specific objectives

SCIENTIFIC 

DATA

ORGANISATIONAL 

TECHNOLOGICAL

FINANCIAL 

SCIENTIFIC SRL RESPOND & ADJUST TO CURRENT/ANTICIPATED USER NEEDS

DATA DRL PRODUCE, MOBILISE AND STEWARD FAIR DATA

TECHNOLOGICAL TRL TECHNICAL ARCHITECTURE, KNOWLEDGE BASE, 
CONSTRUCTION PLANS FOR CORE SERVICES…

ORGANISATIONA
L 

ORL FIT FOR PURPOSE LE & GOVERNANCE, STRATEGY AND 
POLICIES

FINANCIAL FRL A COMPREHENSIVE BUSINESS MODEL
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Structure of the work, coordination and alignment 

WP9 Management - overall coordination and alignment of efforts DPP - Synthesys+ - Mobilise - ENVRI 

FAIR

USER NEEDS 

& ECONOMIC 

IMPACT

CAPACITY 

ENHANCEMENT
BUSINESS

FRAMEWORK
STAKEHOLDERS 

ENGAGEMENT 

& 

COMMUNICATION 

GOVERNANCE 

& LEGAL 

FRAMEWORK

HR, TRAINING 

& USERS 

SUPPORT

COMMON 

RESOURCES & 

STANDARDS

TECHNICAL 

ARCHITECTURE 

& SERVICE 

PROVISION

TRAINING CATALOGUE, KEY TRAINING 

AREAS

CETAF-DEST

SYNTHESYS+ HELPDESK

BEST PRACTICES ON DATA 

MOBILISATION AT INSTITUTIONAL 

LEVEL- SYNTHESYS+, MOBILISE, ICEDIG

SYNTHESYS + 

NA4: Digital standards &

Processes

MIDS 

SPECIMEN DATA REFINERY

EEA CASE STUDY, 

COLLABORATION WITH 

INDUSTRY

USERS NEEDS CATALOGUE

METADATA SCHEMA FOR 

POLICY COMPLIANCE
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• Project management tools & continuous monitoring

• Sound Governance (clear Consortium Agreement)

• Robust risk & financial management

• Organisation of AHMs, Roundtables & other project meetings 

• Clear ownership (Leaders & deputies for each WP, milestone & deliverable)

• Robust quality review of deliverables and milestones (incl. SAB,TAB, FF)

• Structured and advanced planning for reporting (biannual internal reports, bilateral meetings)

• Transparent and frequent communication & communication tools (Binnacle, web, newsletter, social media…)

Managing the Consortium 



How we work?

• Principles of transparency, inclusiveness, simplicity and robustness

• Engagement of DiSSCo main stakeholders through regular consultations & meetings (National Nodes, DiSSCo 
Funders Forum, SAB,TAB,iGA)

• Coordination and synchronisation of activities across projects (Synthesys+, ENVRI Fair, Mobilise, BGE, BioDT,..)

• Collaboration with strategic partners (RDA, FDO, GBIF, ENVRI RIs, ERIC Forum, iDigBio, TDWG, etc)

• Technological outcomes trigger use cases at international arena

• Continuous learning process

Opening- DiSSCo Prepare: preparing to construct - Eva M. Alonso
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Opening- DiSSCo Prepare: preparing to construct - Eva M. Alonso

What is the contribution of DPP towards construction?
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Ultimate outcome: Construction Master Plan (CMP) is a design blueprint for the transition, construction and operation of the

DiSSCo research infrastructure, structured to give immediate concrete and practical indications.

On legal matters: the Legal Entity formation, DiSSCo ERIC Governance model, DiSSCo Statutes and Business Framework (costing, cost

recovery and contribution models);

On technology and e-services development: Technical Architecture; Knowledge systems; User needs, MIDS, Core infrastructure

services, Helpdesk; Active member at the FAIR Digital Object Forum,

On capacity building: Self-assessment tools for policies and human capacity, Training strategy, HR policy;

On engagement and advocacy: Advocacy Strategy to ensure connectivity and capacity of consortium partners, government ministries

and other stakeholders;NNs meetings;



Opening- DiSSCo Prepare: preparing to construct - Eva M. Alonso

Next steps

1. ERIC roadmap

1. Core infrastructure services

2. NNs engagement and advocacy 

3. Consolidation of collaboration with key RIs (HE work programme)
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Opening Plenary

THANK YOU

Opening- DiSSCo Prepare: preparing to construct - Eva M. Alonso
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MOBILISE
Ana Casino

CETAF Mobilise to link



Opening Plenary - MOBILISE– Mobilise to link– Ana Casino

COST, an intergovernmental framework for European Cooperation in Science and Technology

MOBILISE (CA 17106) is a COST Action focused on networking, consolidation and capacity 
building that aims bringing together key actors, leverage on other initiatives in the field of bio 
and geo-diversity, and contributing to DiSSCo Master Plan.
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MOBILISE implies collaborative work towards mobilization

MOBILISE means to organize and encourage (individuals) 

to take (collective) action in pursuit of a concrete objective

Data, identifying relevant standards to persistently and coherently increase the FAIRness of data 
related to scientific collections.

Policies, with final recommendations and guidelines published as a baseline for further work.

Experts, by networking among people across Europe, participating in meetings, workshops and training 
initiatives, and promoting capacity building also through the STSMs

Raising awareness of the digital transformation NSC are going through

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino
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Instruments

Working groups (6): 
Assessment of existing systems and standards
Development of standards and guidelines for

• Data management in relation to content, curation, quality 

management, technical framework and documentation

• Data gathering and large-scale digitisation of collection objects

• Data archiving and long/term preservation

• Data publication, including portals and publishers

Education and training, communication and outreach

Short term Scientific Missions (STSM)
Training School (TS)
Grants for Conferences
Virtual Networking tool (VNT)

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Big figures: 

33 European countries
4.5 years (1 Nov 2018 – 30 April 2023)
Budget of 0.5 M€

More than 30 Workshops
16 scientific missions, 180 days
4TS (+1 online), 190 trainees 
20 publications, papers & conference abstracts
over 2,100 networking exchanges

Website: www.mobilise-action.eu

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

http://www.mobilise-action.eu/


Contributions

Guidelines as a source for DiSSCo RI
- “Common Standards and Guidelines for Digitisation“
- “20 messages for guiding long-term preservation”
- Best practices for the development of linked data objects in digital collections platforms
- Guidelines for proper citation of data and dataset in scholarly publications 

Creation of new tools for the scientific community: 
- member wiki in the biowikifarm (https://costmobilise.biowikifarm.net) internet resources with 

standards, format and norms, and a glossary
- addition of two new terms to Darwin Core (recordedByID and identifiedByID)
- addition of person identifiers and disambiguation
- contributed to a collection description standard, Latimer Core (under review)

Collaboration with key stakeholders
Creation of a new TDWG Task Group for Person Identifiers within the Attribution Interest Group

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino
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https://costmobilise.biowikifarm.net/


Outreach

Publications over 20 Co-authored publications, of high quality, and good significance, relevance and quantity

new types of data related to Digital Specimen (Open DS and MIDS)

Persistent and unambiguous identification of people
Mobilisation of digital assets 

innovative mechanisms for large scale digitization
concepts/infrastructures required for large scale data management

Introducing FAIRness in data management
Archiving strategies for biodiversity and geodiversity data

Best practices for publications

Dissemination and awareness raising

52,000 visitors and 458k  visits to the website

36,000 profile visits in Twitter with over 152k tweet impressions

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino
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48 posts for news and events

www.mobilise-action.eu

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino
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114 tweets

@MobiliseAction

http://www.mobilise-action.eu/


4 TS 

1 Online TS

Linked courses

Training School

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino
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Impact

Strengthen the network: creating alliances, cross-fertilizing ideas and increasing collaboration 
across Europe (through examples as: new members of CETAF, participation in DEST and in 
Bionomia, proposing joint projects, as TETTRIs).

Leverage on other initiatives: several initiatives have started also in the light of the objectives 
of MOBILISE, with the participation of several actors of the COST Action, as it is the case of 
DiSSCO Prepare, BiCIKL and BGE at European level and several others at national level.

Get closer to our stakeholders: for the organization of the TS in collaboration with GBIF and 
iDig Bio, but equally for the content itself, as it is the case of the work undertaken with TDWG 
for the definition of several standards, and with international collaborators for the 
identification of a potential Registry Agency for DOIs.

Tool-up and promote building capacity around NSCs with the TS that will continue beyond 
MOBILISE, thanks to CETAF-DEST.

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino
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Open space 

Reflection and critical discussion

Multistage for different groups – developers, curators, researchers, policy-related officers

Interdisciplinarity integrating collection facilities, biodiversity and geosciences 

researchers, archives, libraries and persons representing national, regional as well as 
international infrastructure and computing facilities together

Embedment in a larger initiative, shared goal, common strategy, DiSSCo

Opening Plenary - MOBILISE– Mobilise to link– Ana Casino
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Opening Plenary

THANK YOU
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DiSSCo ESFRI
Dimitris Koureas

Naturalis Biodiversity Center
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(We’ll be back at 15:30h CET)
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DIGITISATION:
TRANSFORMING

COLLECTIONS
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Session:

Digitisation: Transforming Collections

Jana Hoffmann

Museum für Naturkunde Berlin

Elspeth Haston

The Royal Botanic Garden Edinburgh



Digitisation: Transforming collections - Jana Hoffmann and Elspeth Haston

● key events which have driven digitisation forwards over the last two decades or so
● cover game-changing moments in the development of digitisation in Europe

○ technical
○ conceptual
○ skills-based

Session structure

Lightning talks “ Gamechanger”

● greetings
● brief statements on the digitisation efforts in European Natural History Collections:

○ what progress has been made
○ which new opportunities have been unlocked
○ what new user groups have been provided with access
○ what scenarios for re-use were enabled

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Video statements “Reflection”
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Digitisation: Transforming CollectionsBruno Giebels

Picturae
Video statement by Picturae 



http://drive.google.com/file/d/1wFw_iJHZxhXFrB9QGFiJ8mjTpuf_SIwf/view
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Digitisation: Transforming CollectionsLyubomir Penev

Pensoft Publishers
Video statement by Pensoft Publishers



Digitisation: Transforming collections - Video statement by Pensoft Publishers - Lyubomir Penev
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http://drive.google.com/file/d/1n52kvCBKiM0DZU6-j3OqWSI_dJM8zGc2/view
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Digitisation: Transforming CollectionsMartin Kalvatovic

Biodiversity Heritage Library (BHL)
Video statement by Biodiversity Heritage Library 



● Body text
○ Body text
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Digitisation: Transforming collections - Video statement by BHL - Martin Kalvatovic

http://drive.google.com/file/d/1AyB_KWuwi0SHEeiZkVKZkxHMHVv2Ydtn/view
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Digitisation: Transforming CollectionsPierre-Yves Gagnier

Muséum national d’histoire naturelle 
à Paris Paris Herbarium, 

the beginning of a digital infrastructure



How it all began :

Assessment of space requirements for 

the next 30 years 

6 million herbarium sheets; 400 years of environmental data

Digitisation: Transforming collections - Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier
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Getting organized

Digitisation: Transforming collections - Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier

The steps 
• Pre-Sorting 

• Reconditioning

• Removals

• Digitisation

• Reclassification (sorting)

The Team :
• Muséum Technicians (22)

• Muséum Researchers (19)

• Volunters (50)

• Grahal (22 employees)

• Océ (17 employees)

• CHENUE (5 employees)
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Phases of renovation
Herbarium

Digitalisation

Reconditioning (APG3) 

and packaging

Digitisation (Océ)

Selection of "backlog" material

Storage (moving 

company)

Reconditioning 

(Grahal)

Sheet revamp 

(~1000 000)

1

2

3

4

5

Shipping of collections 

Shipping of collections 

Shipping of collections 

Works in the building

Digitisation: Transforming collections - Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier
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Mass digitisation

Digitisation: Transforming collections - Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier

The steps 

• Indexation with installation of new barcode

• Reading of the new barcode

• Installation on the line

• Digitisation 

• Herbarium sheet back in their folder

• Repackaging for shipment
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Digitisation: Transforming collections - Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier
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Session Digitisation: 
Transforming Collections

THANK YOU
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Digitisation: Transforming CollectionsMyriam van Walsum

Naturalis Biodiversity Center, NL
Digitising 37 Million specimens in digistreets



Naturalis FCD (2010-2015) digistreet formula

Key is industrial approach

● Strict prioritisation 
● Subcollection based, not individual object
● Digistreet per object type
● Process divided into subsequent steps
● Strict scope
● Data (entry) standardisation
● Commercial option when efficient
● Scalability
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Digitisation: Transforming collections - Digitising 37 Million specimens in digistreets - Myriam van Walsum



What good came out of it?

Obtained project goal: 30M objects digitised on higher level, 8M object level

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

● Sustainable technical infrastructure
○ Many databases → 1 for 

zoo&geology, 1 for botany
○ Media Library for specimen images
○ Own API for biodiversity data, 

presented on collection data portal
● Caused development of commercial 

solution for herbarium sheet digitisation
● Permanent Digitising Infrastructure
● Integration of multiple original collections 

after fusion

Digitisation: Transforming collections - Digitising 37 Million specimens in digistreets - Myriam van Walsum
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Digitisation: Transforming collections - Digitising 37 Million specimens in digistreets - Myriam van Walsum

Session Digitisation: 
Transforming Collections

THANK YOU
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Digitisation: transforming collectionsHannu Saarenmaa, CEO

Bioshare Digitization Ltd, Finland
Transformation through industrial approach



Digitisation: transforming collections - Transformation through industrial approach - Hannu Saarenmaa

“We need to move from cottage industry to the industrialized age.” - Larry Speers @ GBIF, 2002

● GBIF was founded on the idea of  digitizing collections.  However, 20 years ago the 
technologies for mass-digitization had not yet been put together.  Digitization was left to the 
countries, and not for GBIF to coordinate centrally.          So, fast forward to 2010...  

● The Paris Herbarium invented putting scanners over automatic conveyors. This was the 
game changer.  Others soon followed the suit.

● Finland established Digitarium, a center to implement the national digitization strategy,     
and to develop affordable technology for all collection types, not just herbaria.

● Commercial services spawned out elsewhere, too.

A short history of mass-digitization

"For your project or concept, what was the main transformative 
aspect for digitisation of collections?"
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● LUOMUS Botanical Museum (3.1M samples):  Herbarium generale (0.7M samples) to which 
conveyor driven imaging has been applied since 2017 has now been imaged by in-house 
work to 99%. While out of all the other collections in the Museum only 5% have been 
imaged. Prioritization, that is, and now the work continues to the other collections.

● LUOMUS Zoological Museum (10.1M samples):  East-Fennoscandian Lepidoptera (1.5M 
samples) to which conveyor driven imaging has been applied since 2016 has now been 
imaged in-house by one FTE employee to 34%. While out of all the other collections in the 
Museum only 1% have been imaged.

● Digitarium and its successor Bioshare Digitization Ltd have built and deployed 8 conveyor-
driven systems to date (5 for herbaria, 3 for insects).  They exist in 4 countries.

Our experience

"For your project or concept, what was the main transformative 
aspect for digitisation of collections?"
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The world has some 10 million different species. Less than 2M of them are known to science by 
name. 80% of biodiversity is unknown. Biodiversity loss means that we will lose most of world's 
biodiversity before we even will know about it. Discovery of species must be accelerated.

The natural history museums of the world are keepers of some 2-3 billion specimens but only 
about 10% of them are available through open access databases such as GBIF and BOLD-
SYSTEMS.  25% of these openly available data contain images (besides textual data).

However, it is certain that the collections are hiding many undescribed species. They must be 
digitized, too, even without an accurate scientific name. 

A wholesale digitization of collections will accelerate scientific discovery and detection of 
unknown biodiversity.  Even while the process still will be playing out over several decades.

With digitization we can accelerate species discovery

"For your project or concept, what was the main transformative 
aspect for digitisation of collections?"
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The main driver is the need to address biodiversity loss through economic/social development 
(stop habitat loss), through science, and with the aid of new and better technology.  Also 
existing technologies can be used if they are integrated in new ways and deployed properly.

People in DiSSCO and the funders now know that mass-digitization actually is possible and 
potentially useful to science.   It just needs to be implemented widely.  There we need funding, 
cooperation, and the permanent DiSSCo Research Infrastructure.  The work would never be 
done only on a project basis because it takes decades to achieve.

It takes cooperation.  Individual museums cannot alone figure out how to develop mass-
digitization.  There must be blueprints and shared knowledge of how to do that.  There must be 
centers of excellence (i.e., factories) that actually show how to do that and that can lead the 
way.  There is a role for industry partners that provide the technology and services.

Integration of science, technology, people, and businesses

"How do you think that this has impacted or led to the development of the 
concept of DiSSCo as a Distributed System of Scientific Collections?"
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Session n. XX

THANK YOU

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Bioshare Digitization Ltd
Kappalaisentie 2, ILOMANTSI, 82900 Finland
www.bioshare.com info@bioshare.com
Telephone +358-401750427

Digitisation: transforming collections - Transformation through industrial approach - Hannu Saarenmaa

Session Digitisation: 
Transforming Collections

THANK YOU

http://www.bioshare.com/
mailto:info@bioshare.com
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Digitisation: Transforming Collections
Laurence Livermore1, 

Ben Scott1, Oliver Woolland2, Stian 
Soiland-Reyes2

1The Natural History Museum, London
2The University of Manchester

Transforming Digitisation 
Using Automation

Presenter ORCID: 0000-0002-7341-1842
Presentation DOI: 10.6084/m9.figshare.22027988

https://orcid.org/0000-0002-7341-1842
https://doi.org/10.6084/m9.figshare.22027988




PHYSICAL STORAGE / 
HARDWARE AUTOMATION

SOFTWARE AUTOMATION



Data: +5 images: segmented specimen 
(mask) and 3 labels

Measurements

Data: Taxon name, Unique identifier, 
Location in collection

Shape 
Modelling

Data: +images, wing 
length, body length, wing 
area

Data: +image, colour data

Segmentation

Colour Analysis



The Specimen Data Refinery (SDR)

●Uses computer vision and machine learning tools

●Repeatable and configurable workflows

●Ability to process specimen images and their 

labels en masse

●Creates computable data using a FAIR approach

(FDOs) and contemporary data standards.

+



"text": "E . W . H .  Holdwoodi",
"confidence": 0.3635

"text": "Exchanged",
"confidence": 0.4168

"text": "SANDWICH ISL .",
"confidence": 0.3399

"text": "Sandwfich )  Is .   ( Fabr .  )",
"confidence": 0.3169

"text": "The species in identifical",
"confidence": 0.4534

"text": "with the introduced  .",
"confidence": 0.4199

"text": "( Taeneipennis degeer )",
"confidence": 0.4459

"text": "M . A . Cieftinch SS",
"confidence": 0.2674

"text": "010265364",
"confidence": 0.3713

"text": "NHMUK",
"confidence": 0.6046
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Example of using ChatGPT 
(chat.openai.com) - Deb Paul 
(December 2022)
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Thank you for listening :)

Completed/published:

● Paper: Alex Hardisty, Paul Brack, Carole Goble, Laurence 
Livermore, Ben Scott, Quentin Groom, Stuart Owen, Stian 
Soiland-Reyes; The Specimen Data Refinery: A Canonical 
Workflow Framework and FAIR Digital Object Approach to 
Speeding up Digital Mobilisation of Natural History Collections. 
Data Intelligence 2022; https://doi.org/10.1162/dint_a_00134

● resentation at TDWG 2021: Scott B, Livermore L (2021) Extracting 
Data at Scale: Machine learning at the Natural History Museum. 
Biodiversity Information Science and Standards 5: e74031. 
https://doi.org/10.3897/biss.5.74031

● Blog: Bonhomme, Marie-Laurence (April 2021): What is the 
best export format for handwritten document processing 
results? https://teklia.com/blog/202104-export-formats/

● Presentation: Livermore, Laurence; Scott, Ben; Dillen, Mathias 
(July 2021): Contemporary and Established Provenance Issues 
in Natural History Collections. figshare. 
https://doi.org/10.6084/m9.figshare.15035370.v1

● Paper: Walton S, Livermore L, Bánki O, Cubey RWN, 
Drinkwater R, Englund M, Goble C, Groom Q, Kermorvant C, 
Rey I, Santos CM, Scott B, Williams AR, Wu Z (August 2020) 
Landscape Analysis for the Specimen Data Refinery. Research 
Ideas and Outcomes 6: 
e57602. https://doi.org/10.3897/rio.6.e57602

Deliverable 8.2 
https://github.com/DiSSCo/SDR/issues/77
Deliverable 8.3 
https://github.com/DiSSCo/SDR/issues/78
Deliverable 8.4 
https://github.com/DiSSCo/SDR/issues/79

MVP review: 
https://github.com/DiSSCo/SDR/wiki/Minimum
-Viable-Product-Review

Project Repository: https://github.com/DiSSCo/SDR

Digitisation: Transforming collections - Transforming digtisation using automation - Laurence Livermore
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Digitisation: Transforming CollectionsJean Cossi Ganglo

Regional Node GBIF Africa
Video statement by Regional Node GBIF Africa
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Digitisation: Transforming collections - Video statement by Regional Node GBIF Africa - Jean Cossi Ganglo

http://drive.google.com/file/d/10hzbTTh01G-CHPDblLjkvARgu0kyK1px/view
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Digitisation: Transforming CollectionsEly Wallis

Biodiversity Information Standards 
(TDWG) Video statement by TDWG
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Digitisation: Transforming collections - Video statement by TDWG - Ely Wallis

http://drive.google.com/file/d/1A8oFKGH_rriwUpS3Df7R8O7vqwFy1kq2/view
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Digitisation: Transforming CollectionsDonat Agosti

Plazi
Video statement by Plazi
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Digitisation: Transforming collections - Video statement by Plazi - Donat Agosti

http://drive.google.com/file/d/1JHgZjBl8S3lSBuohOF3mg1Hl3_rBcbmd/view
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Digitisation: Transforming CollectionsMathias Dillen

Meise Botanic Garden Crowdsourcing

Outsource tasks openly to a network of volunteers outside of the collection.



Digitisation: Transforming collections - Crowdsourcing - Mathias Dillen

Crowdsourcing in digital collections

● Digitize textual (label) data
● Georeferencing
● Taxonomic determinations
● Correcting and validating existing data
● Semantic enrichment
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Digitisation: Transforming collections - Crowdsourcing - Mathias Dillen

Crowdsourcing in action: 

● Launched in 2018 as part of mass digitization project
● Multilingual: EN, FR, NL, DE
● > 550.000 tasks done, of which > 400.000 herbarium sheets
● Collaborations with > 10 external partners, not just from the natural 

history collections sector

–> While requiring commitment in terms of management and outreach, the 
platform offers many valuable contributions while facilitating access to the 
collections in a more active way.
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Transcription platform at Meise Botanic Garden based on ALA's Digivol platform

https://volunteer.ala.org.auhttps://www.doedat.be 
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Session Digitisation: 
Transforming Collections

THANK YOU

Digitisation: Transforming collections - Crowdsourcing - Mathias Dillen



DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Digitisation: Transforming CollectionsMareike Petersen

Museum für Naturkunde Berlin
Setting institutional novelties in collection disclosure
by applying (inter)national standards 



https://doi.org/10.7479/44ds-qd81

Digitisation: Transforming collections - Setting institutional novelties in collection disclosure - Mareike 
Petersen
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How can objects of diverse sub-collections be described in a common way?

The challenge

● important for the description of specimen

● independent of collection management system

● independent of the sub-collection

● incorporation of levels of necessary information for different purposes 
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Digitisation: Transforming collections - Setting institutional novelties in collection disclosure - Mareike 
Petersen



The approach: Setting common standards

Standard & international initiatives
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National Policies

Institutional demands

● basic dataset German Research Foundation

● Hands-on workshops 
○ to not miss details 
○ to increase acceptance

● Following the development of the MIDS standard (Minimum Information about a 
Digital Specimen) describing a set of elements for natural science collections and 
thresholds for information depth (-> Talk by M. Dillen in Standard Session, 8th Febr.)

● Agreed terms and vocabularies from collaborative efforts
(e.g. “digitisation dashboard”)

Digitisation: Transforming collections - Setting institutional novelties in collection disclosure - Mareike 
Petersen



Most transformative aspect: 
● One set of terms for the entire holdings of natural science collections (including library and 

archive) by applying the idea of MIDS and related standards!

Conclusion
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Impact on the concepts of DiSSCo: 
● Enabling common data portals with increased searchability for various stakeholder groups 
● Increasing the  comparability among sub-collections of different institutions

● Realising a common information depth for collection disclosure projects in Europe and 
beyond

Digitisation: Transforming collections - Setting institutional novelties in collection disclosure - Mareike 
Petersen
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Thanks to:

Core Members of the MIDS Task Group (under TDWG)

Project Collaborators from Syn+, DiSSCo Prepare, ICEDIG

Collection heads and collection managers from MfN Berlin 

Digitisation: Transforming collections - Setting institutional novelties in collection disclosure - Mareike 
Petersen

Session Digitisation: 
Transforming Collections

THANK YOU
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Digitisation: Transforming CollectionsLisa French

Natural History Museum, 
London How do we share digitisation best practices?



The Task!

We want to enhance digitisation capacity in 
Europe

So:

How do we promote the reuse and 
implementation of digitisation procedures?

How do we keep this up to date?
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The Solution!

The DiSSCo Digitisation Guides Site

dissco.github.io

- Easy to set up
- Community edited
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The Method!

Standard Operating Procedure Template

Using Business Process Model 
and Notation (BPMN)
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Digitisation: Transforming collections - How do we share digitisation best practices? – Lisa French
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dissco.github.io

Feedback and Contributions

Welcome!

lisa.french@nhm.ac.uk

Thanks to:

DiSSCo 3.2 task partners & their digitisation teams

COST Mobilise Working Group 2

Session Digitisation: 
Transforming Collections

THANK YOU
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Digitisation: Transforming Collections
Natural History Museum 

of Crete-University of Crete Capacity building - MOBILISE COST Action 

Dr. Catherina Voreadou



Digitisation: Transforming collections - Capacity building - Catherina Voreadou
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General concept

Digitisation is undoubtedly the 21st century “revolution” for the Natural 
Science Collections. 

It can’t be a reality though, without:

• new e-infrastructures, based on DISSCo Research System

• sufficiently equipped researchers, a new generation of IT-literate scientists 
who will use the new e-infrastructures

Capacity building of scientists is one of the major key for the 

digitisation process
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MOBILISE COST Action enabled us to implement

Four (4) Training schools in Sofia, Warsaw, Crete, 
Brussels on the:

“Digitisation and Data Management challenges of small 
Collections”

“Digitisation process of Natural History collections: 
Publishing of biological, geological, palaeontological & 
mineralogical data” 

With 11 expert trainers in total

Digitisation: Transforming collections - Capacity building - Catherina Voreadou
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Transfer knowledge, skills, capacities & behaviors to:

165

• Curators, Collections’ managers, Technicians 

• Directors/Senior managers 

• Scientists on bio- or geo informatics 

• Early Career Investigators

• Students (Post graduates, MSc, PhD)

From 17 countries worldwide and giving priority in ITC 
countries and to scientists coming from institutions of 

small or medium capacity 

Digitisation: Transforming collections - Capacity building - Catherina Voreadou
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Build a network of collaborating entities for capacity building

1. DISSCo

2. CETF-DEST

3. GBIF

4. iDigBio 

5. National Museum of Natural History – Sofia

6. Bulgarian Academy of Sciences

7. University of Warsaw

8. University of Crete

9. Natural History Museum of Crete

Digitisation: Transforming collections - Capacity building - Catherina Voreadou
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Capacity building achievements

Build the basis of this new generation of IT-literate scientists being able to: 

• efficiently use new e-infrastructures 

• embed bio and geo informatics’ tools and services into their collections 
using clear and practical tools and standards under a bottom-up approach 

• strengthen capacity building in their own institutions, driving their business 
forward

• ensure sustainability of research data and compliance and consistency of 
data providers 

• translate of strategies into clear guidelines for bio- and geodiversity data 
owners, decision makers, tool developers, crucial key stakeholders and 
citizens at global, European, national, and local scales. 

Digitisation: Transforming collections - Capacity building - Catherina Voreadou



DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Digitisation: Transforming collections - Capacity building - Catherina Voreadou

Session Digitisation: 
Transforming Collections

THANK YOU
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Digitisation: Collection transformationJana Hoffmann

Museum für Naturkunde Berlin
Collection discovery - a process goes public 



Digitisation: Transforming collections - Collection discovery - a process goes public- Jana Hoffmann

Body text

Heading text 1

Heading 2

BLANK PAGE
(Copy as many as you need)

● Body text
○ Body text
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https://doi.org/10.7479/ryd4-p845



Collection Discovery as a process 

Main principles:

● Authentic
● Process-oriented
● Illustrative
● Low-treshhold
● Adaptable
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Digitisation: Transforming collections - Collection discovery - a process goes public- Jana Hoffmann
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Digitisation: Transforming collections - Collection discovery - a process goes public- Jana Hoffmann



DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

https://doi.org/10.7479/tqvn-t638

Digitisation: Transforming collections - Collection discovery - a process goes public- Jana Hoffmann
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Collection Discovery – a process goes public

● Joint effort
● Negotiation 
● Positive error culture
● Expectation management

Requirements:

Impact & Benefits:

● Creates awareness
● Broadcasts required skills 
● Attracts new/ other 

stakeholders and funding

Digitisation: Transforming collections - Collection discovery - a process goes public- Jana Hoffmann
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Digitisation: Transforming collections - Collection discovery - a process goes public- Jana Hoffmann

Session Digitisation: 
Transforming Collections

THANK YOU
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Digitisation: Transforming CollectionsAndre Zerger

Atlas of Living Australia (ALA)
Video statement by Atlas of Living Australia
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Digitisation: Transforming collections - Video statement by ALA - Andre Zerger

http://drive.google.com/file/d/1wFj8IfLqsjB8uiI8Tl4s2Jox-Ge8hiM9/view
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PHYSICAL ACCESS

Session:

Adrien ROUBENS 

Street artist  
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Lighted Hula-Hoop

and DiSSCo DJ ! 

Reception  

with concert 



End of sessions for Day 1



WELCOME
Day 2

(Starts at 09:00h CET)
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VIRTUAL ACCESS

Session:
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Virtual AccessSandra Knapp

Natural History Museum, London
Virtual Access the SYNTH+ way



Virtual Access – Virtual Access the SYNTH+ way  Sandra Knapp

Conditional on transitioning to “virtual” access

Underpinning transition to ESFRI infrastructure (DiSSCo) 

Virtual Access in SYNTHESYS+

4th iteration of the SYNTHESYS programme

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

What is Virtual Access?

Providing free and open access to natural history 
collections resources to address scientific and societal 
priorities.

Potentially include images of specimens (2D and 3D), 
molecular sequence data and chemical or analytical data.

Based on priorities of research communities.

Testing the concept - Hardy et al. 
(2020) https://riojournal.com/arti
cle/50354/



Virtual Access – Virtual Access the SYNTH+ way  Sandra Knapp

Virtual Access in SYNTHESYS+
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The big differences…..

Requests for access not based on institutional priorities, 
but on research questions generated by a community of 
scientists….

Requests were (with a single exception) for digitisation of 
specimens from multiple participating institutions

Virtual access as imagined was not just digitisation of 
specimens, but provision of digital data of all kinds

Funds went not to the requester, but to the digitising 
institutions….



Virtual Access – Virtual Access the SYNTH+ way  Sandra Knapp

• Prioritisation Panel scored and ranked requests

• Panel composed of experts not participating in 
the Calls

• Seven criteria scored, upweighting community 
buy-in & impact

• Top 10 priority sent to EB of SYNTH+

• Requests funded within budget of €500K/call

• Total funding allocated across both calls €836,784 
(not incl. VA Coordinator time)

• All participating beneficiaries received some 
funding in Call 1, most received funding in Call 2

Prioritisation of requests by research consortia

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Criterion Weighting

Scientific / cultural merit x 1

Scientific / cultural 
excellence

x 1

Community buy-in x 3

Impact x 2

Expected Outputs / Gains x 1

Societal Challenge x 1

Data availability x 1



Virtual Access – Virtual Access the SYNTH+ way  Sandra Knapp

Assessment of the activity

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

External Review Panel

Met after Call 1 was well underway

Will review entire programme in Q2 of 2023

Recommendations and suggestions 

• Cost-book templates

• Better use of success stories

• Adapt as ELVIS improves

• Consider different sorts of calls – geographic, 
taxonomic etc. 

• Suggestions for DiSSCo in future passed on

Arturo H. Ariño
Joseph T. Miller
Pamela S. Soltis



Virtual Access – Virtual Access the SYNTH+ way  Sandra Knapp

Data mobilisation for IUCN conservation assessments of global freshwater 
bioindicators

Digitisation of wild bees (Hymenoptera: Anthophila) in Finnish Museum of Natural 
History

COVID-19 chiropteran knowledge base

Digitisation of Dianthus collections

Digitisation of Greenlandic peat moss (Sphagnum) collections

The SYNTH+ Virtual Access projects 

Call 1

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Wheat through the ages: digitising crop wild relatives and wheat herbarium samples

Bryozoa Identification Tool: SEM images of bryozoa linked on a world map

Krantz material: machine readable compilation of Krantz fossils

Xenopus frogs: monitoring climate change, pressure on biodiversity & invasiveness

Accelerating taxonomic progress on the large rainforest genus Cyrtandra

Call 2



Virtual Access – Virtual Access the SYNTH+ way  Sandra Knapp

Virtual Access in SYNTHESYS+

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Some things we learned….

There is great demand for virtual access to these kinds of data 
(requests more than doubled the amount we had to allocate!)

Research groups need time to coalesce

Coordination across multiple institutions is hard

Staffing issues are complicated when hiring short-term posts 
for digitisation based on uncertain request outcomes

Need mechanism for institutional leaders for each effort

Digitisation by demand of research community more 
expensive than “digitisation for discovery” in the short term, 
but perhaps more impactful?

© CERN

© FermiLab



Virtual Access – Virtual Access the SYNTH+ way  Sandra Knapp

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium © J. Mallet
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Virtual access

Gábor CSORBA

Hungarian Natural History Museum

Roberto PORTELA MIQUEZ

Natural History Museum, London
Fight future pandemics – Digitising bat collections
for the Covid-19 Chiropteran Knowledge BasePhaedra KOKKINI

Natural History Museum, London



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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The goal

• understanding how bats maintain a virus within a population to predict 

spillover transmission events

• museum collections contribute to uncover these patterns

Coronaviridae: the most similar virus to the one 
which causes the recent pandemic was found in a 
common Southeast Asian horseshoe bat species, 
Rhinolophus affinis



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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The plan

Experts of the CETAF’s COVID-19 Taskforce:

• accumulate our present knowledge on the distribution, viral

information, and basic ecological demands of the horseshoe bats and

closely related families

• to know if material currently preserved in mammal collections can be

useful to study infectious diseases



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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The vision

• fields of the database should contain information not typically 

included in mammal databases

• this feature can help planning future field work and collection 

development

• new era of bat-related field studies



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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UTILISATION OF 

EXISTING 

RECORDS

WORKING IN 

COLLECTIONS

TYPES IMAGING SHARING OUR 

DATA

The workflow

• database fields built upon the „extended specimen concept”
• taxonomic and habitat info, associated samples, biotic interactions
• „Darwin Core” terms used



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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The media



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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• 21,375 records from the nine 

insitutions

• taxonomy updated

• verbatim and interpreted data 

combined

• typos, errors and duplications 

corrected

data are/will be publicly available via institutional portals, GBIF, RIO Journal

The results



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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• GBIF presented an unpaired contribution for facilitating data related to vectors and 
hosts/reservoirs species – but not for pathogens

• the Chiropteran Knowledge Base can partly fill this gap also serving as source for 
investigable museum holdings for pathogen studies

The context



Virtual access- Fight future pandemics- Csorba, Portela Miquez & Kokkini
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Ana Casino, CETAF COVID-19 Taskforce, Cristiane Bastos-Silveira, Louise Allan, Maria Marschler, Heimo 

Rainer, Frank Zachos, Arnaud Henrard, Jiri Frank, Petr Benda, Frederik Berger, Eileen Westwig, Joachim 

Holstein, Pierre-Yves Gagnier, Cécile Callou, Jean-Marc Pons, Bernadett Döme, Tamás Plesó, Julianna Szapu, 

Joachim Holstein, Tobias Schneck
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Anthops ornatus, Asellia tridens, Aselliscus stoliczkanus, Cloeotis percivali, Coelops robinsoni, Doryrhina 

cyclops, Hipposideros khaokhuayensis, Macronycteris gigas, Paratriaenops furculus, Rhinolophus euryale, 

Rhinonicteris aurantinus, Triaenops menamena
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Virtual accessAnne Koivunen

Finnish Museum of Natural 
History, Luomus

Digitising wild bees for ecological study



Bee Digitisation project in Luomus

• Digitisation on demand (DOD) request 
from the Finnish Environment 
Institute (Syke)

• Research on status and monitoring of 
pollinator populations

• Digitising was done in 2020-2021 ca. 
55 000 specimens

• All label data were entered in the 
Kotka Collection management system

• Selected specimens of each species 
were imaged



Results

• The collection consisted of 246 
species. 

• Main results:
• 30% declining and increasing species
• 40% stable
• The abundance of southern species had 

increased more frequently than the 
northern species

• Bonus findings
• 27 type specimens 
• 3 species new to Finland 

• All data openly available at FinBIF 
(Laji.fi)

• http://tun.fi/GX.15155

1841 - 2018



Impact

• The digitised data added 
significantly to the knowledge of 
the state of pollinators in 
Finland 

• The results were used as input 
for the National Pollinator 
Strategy and its background 
study 

• Scientific article and data paper 
are in preparation



Acknowledgements

• Synthesys+ VA call 
(Horizon2020-EU)

• All the digitisers in Luomus

• Finnish Environment Institute

Thank you for your attention!



Accelerating taxonomic progress on the large rainforest genus Cyrtandra

Abdulrokhman Kartonegoro, Jay Olivar, Hannah Atkins & Gemma 
Bramley
Presented by Alan Paton

Synthesys partners
RBG Kew: Sarah Phillips
RBG Edinburgh: Elspeth Haston
Naturhistorisches Museum Wien: Maria Marschler
Natural History Museum of Denmark: Natasha de Vere



Cyrtandr
a

Distribution in southeast 
Asia



Herbarium Images Where available

Kew 4263 GBIF then Cyrtandra 

Resource Centre 

(CRC)

Edinburgh 3193 RBGE website and 

GBIF, CRC

Vienna 198 JACQ website and 

GBIF

Copenhagen 140 Specify and then 

GBIF









Impacts to date

• Strengthened Cyrtandra collaboration between 
UK-Indonesia-Philippines

• Current research focused in Brunei, Philippines, 
Malaysia, Papua New Guinea, Indonesia 

• Support development of novel research: PhD 
project with CENTA DTP on use of AI for 
Cyrtandra ID



Digitisation of Greenlandic 
peat moss (Sphagnum) 
collections from four herbaria
Louise Isager Ahl – NHMD



Background - Sphagnum

• Peat mosses play a key role in polar tundra and 
wetland ecosystems 

• The peat-forming Sphagnum wetlands are of global 
importance as the largest carbon sinks on land. 

• Most studies investigating changes in the Arctic flora 
focus on Greenland’s vascular flora, despite the 
importance of bryophytes in the Arctic ecosystem. 

Sphagnum capillifolium



The VA project

Digitisation of the labels of about 4450 Greenlandic 
Sphagnum moss collections (~26 species) from four 
herbaria:

• Copenhagen (C, c. 4200 specimens)

• Vienna (W, c. 150)

• Meise (BR, c. 50)

• Leiden (L, c. 50)

This effort would lead to a more than 3.5 times global 
increase in digitised Greenlandic Sphagnum specimens.

Sphagnum capillifolium



Digitisation output

• Copenhagen: 3546 specimens digitised 

• Vienna: 157 specimens digitised

• Meise: 20-25 specimens digitised

• Leiden: 23 (6 duplicates from Copenhagen)

All data available through GBIF portal

Photo: Elisabeth 

Biersma



Scientific output

• Collections have been made accessible and visible

• Data has not yet been used in scientific 
publications, but it will be in the coming years

Photo: Sean 

Gallup



Contacts

Synthesys+ TA/VA at 

Natural History Museum of Denmark

Martin V. Sørensen (coordinator)

mvsorensen@snm.ku.dk

Louise Isager Ahl (administrator)

Louise.ahl@snm.ku.dk

mailto:Louise.ahl@snm.ku.dk
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Virtual AccessJonathan Brecko

Royal Belgian Institute of Natural 
Sciences

Royal Museum for Central Africa

Monitoring Climate Change, Environmental Pressure 
on biodiversity and Invasiveness using Xenopus as a 
model system



Virtual Access - Xenopus as a model system- Jonathan Brecko

Partner institutions
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Virtual Access - Xenopus as a model system- Jonathan Brecko

Invasive on four continents 
Generalist
Cryptic species
Life history data lacking

Why Xenopus?

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Virtual Access - Xenopus as a model system- Jonathan Brecko

Eats what fits in their mouth
Huge environmental pressure
Up to 13 sp/m²

Why Xenopus?

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Virtual Access - Xenopus as a model system- Jonathan Brecko

Internal morphology needed

Why Xenopus?
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Goodman et al., 2021



THANK YOU
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Virtual Access - Xenopus as a model system- Jonathan Brecko
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Virtual Access
Kate Holub-Young

Natural History Museum London
Digitising freshwater insects – Mobilising data for IUCN 
conservation assessments

Funder: European Commission | Project code: 823827 | Call for proposal: H2020-INFRAIA-2018-1















Carnation digitized – the 
incarnation of a best practice 

VA project

(Jean-Pol GRANDMONT, CC-BY-3.0)Maarten Trekels (MeiseBG)





Request submitted by the 

University of Zagreb

(Ana Terlević)



Digitization of Dianthus specimens

Dianthus is the second most important cut-flower crop in the World

(crop-wild relatives)

One of the largest genera in Eurasia BUT no resolved phylogenetic or evolutionary 

hypothesis is currently available

Lack of an overview of herbarium collections

of Dianthus

Need for a comprehensive 

and detailed taxonomic 

revision!!

(Suzie Tremmel,  CC-BY-3.0)

(Penarc,  CC-BY-3.0)(,A. Omer Karamollaoglu  CC-BY-2.0)



Impressions of the digitization process

(© Meise Botanic Garden, reproduced with permission)



Lessons learnt

Collaboration between institutes on 

the digitization process

Lack of staff and infrastructure Budget for equipment

Established workflows Time restrictions Even improve further on cross-

communication during digitization

Highly motivated staff members Estimating the collection size

Useful cost books Interference with other digitization 

projects: delays
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Virtual AccessKarin Wiltschke-Schrotta

Natural History Museum Vienna

Maria Marschler

Natural History Museum Vienna

Tiny Animals – Big Pictures: The Bryozoa Project



• aquatic invertebrates

• sedentary colonies

• colony often calcified

• size of zooid: ca. 0.5 mm

• good indicators in (palaeo-) 

environmental research

• valuable in investigating climate change

What are Bryozoa? 
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Myriapora truncata

Virtual Access - The Bryozoa Project - Karin Wiltschke-Schrotta

NHMW



6 institutions

7560 specimens 

1137 SEM images

Work in progress

Bryozoa Identification Tool (BIT) For Quaternary and 
Recent Mediterranean And North Atlantic Bryozoans

Requester: Consuelo Sendino, NHM

Aim of the project:
To record, on a worldwide map with SEM photographs, all of the Quaternary 
and Recent Mediterranean and North Atlantic bryozoan taxa kept in 
museums in order to help with bryozoan taxonomic identification. 
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Virtual Access - The Bryozoa Project - Karin Wiltschke-Schrotta

extant Bryozoa in NHMW



Adeonella pallasii; NHMW

Figularia figularis, NHMWCellepora pumicosa, NHMW Cellaria salicornoides, NHMW

Digitizing Bryozoa @ NHMW



Impact

● cataloguing and identification/revision of the 
specimens

● high quality data

● implement the knowledge of some groups that are 
not well known or developed in the collections

● visibility of collections

● scientific cooperations
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Virtual Access - The Bryozoa Project - Karin Wiltschke-Schrotta

Discoporella umbellata (Defrance, 1823)
Monte Mario / Roma (IT) - lower Calabrian (middle Pleistocene)

NHMW geol 1872/0015/0360



Challenges
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Virtual Access - The Bryozoa Project - Karin Wiltschke-Schrotta

Diaperoecia arcuata Harmelin, 1976
MNHN_IB_2008-6504_1 

● general: 
problems allocating resources and staff 
technical issues

● scientifical:
identification/final taxonomic verification

● practical:
unclear workflow
difficult pre-digitisation preparation (fragile and 
differently packaged specimens)
preparation of recent specimens for SEM
very small / badly preserved samples
samples with multiple species 

⮚ lack of a bryozoan expert! 



What we learned from this project
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Virtual Access - The Bryozoa Project - Karin Wiltschke-Schrotta

● Cooperation with the requesters is essential in 
special groups like the Bryozoa!

● make the required procedure clear from the 
beginning of the project 

● use synergies in establishing a digitization 
workflow 

● publication of workflow in an open knowledge 
base

⮚ The Bryozoa project is a good example how 
institutions can join forces to digitise special 
groups. 

Cribrilaria octospinosa Harmelin, 1978
MNHN_IB_2008-7904_2



THANK YOU
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Consuelo Sendino

Begoña Sánchez Chillón

Rivka Rabinovich

Jonathan Blettery

Frederik Berger, 
Nora Lentge-Maaß 

Maria Marschler



The Krantz Project – a diversity challenge
Steffen Kiel & Björn Kröger



Krantz, Rheinisches Mineralien-Kontor
▪ Founded as ‘mineral shop’ in 1833 in Freiberg, Germany, 
▪ moved to Berlin in 1837, then to Bonn in 1850

Teaching and stratigraphic reference collections:
▪ acquired from renowned scientists world-wide

August Krantz
1808-1872

https://www.krantz-online.de/en/service-informations/about-us/



Aims
▪ Digitize the Krantz material of 10 museums 

around Europe & Israel
▪ Make available through GeoCASe
▪ harmonize taxonomic, locality, and 

stratigraphic information



Impact – I
Revealed shortcomings
▪ digitization/imaging infrastructure & knowledge 

(‘how to photograph specimens’)
▪ Collection Management System issues 

(‘verbatim field’; data standards)
▪ Data publication

Increased communication
▪ across departments re staff, protocols, best 

practices, IT issues



Impact – II

Spotlight on value of historical collections
▪ Fossil collections sites are temporary!
▪ Many are lost or presently inaccessible
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Virtual AccessSandra Knapp

Natural History Museum, London
Wheat through the Ages



Virtual Access – Wheat through the ages  Sandra Knapp

One of the “big four” calorie providers for human 
population – up to 20% in some areas

Locally adapted to many parts of the world – grown 
everywhere

Wheat

The crop

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

The wheat breeding community

International body of scientists (James Cockram NIAB, 
Cristobal Uay JIC led this request)

Use much the same material – elite lines, a few landraces

Desire to augment resources for breeding for climate and 
environmental change
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Virtual Access – Wheat through the ages  Sandra Knapp
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Virtual Access – Wheat through the ages  Sandra Knapp

All members of wheat tribe Triticeae from the three 
institutions

The Percival collection of wheat “ears” from NHM

Sequences from key specimens across time and space

The data

Specimens and sequences
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Virtual Access – Wheat through the ages  Sandra Knapp
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Virtual Access – Wheat through the ages  Sandra Knapp

• Document changes in morphology of landraces 
and CWR through time with changing agronomic 
practices

• Identify unexplored wild relatives to test of 
genome integration

• Complement landrace collection being grown in 
the field to assess local adaptation – gap filling

Impact of the virtual access to data for wheat breeders
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Virtual Access – Panel discussion  Aino Juslen, Joe Miller, Katy Wipfler, Nick Fraser 
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The future of VA in DiSSCo -
challenges and opportunities
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(We’ll be back at 11:00h CET)
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PHYSICAL ACCESS

Session:
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Physical Access
Marieke Willems

ELIXIR Hub, Cambridge, UK

Convenors: Carole Paleco (RBINS) & Kristina Gorman 
(NHM)

Irit Zohar

Oranim Academic College of 
Education and Steinhardt Museum of 

Natural History, Israel

Olivier Lambert

Royal Belgian Institute of Natural 
Sciences, Belgium

Alex Ball

Natural History Museum, London, UK

Agnès Robin

European Commission, DG Research 
& Innovation

Kristina Gorman

Natural History Museum, London, UK
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Physical AccessKristina Gorman

Natural History Museum, London
Two decades of SYNTHESYS Transnational Access



Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman

Transnational Access (TA) in SYNTHESYS

SYNTHESYS1 2004 – 2009: 9 TA Calls

SYNTHESYS2 2009 – 2013: 4 TA Calls

SYNTHESYS3 2013 – 2017: 4 TA Calls

SYNTHESYS+ 2019 – 2023: 4 TA Calls

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



• Natural history institutions & botanic 
gardens grouped into national 
“Taxonomic Access Facilities” (“TAFs”)

• Providing researcher access to 
collections, state-of-the-art chemical 
analysis, molecular and imaging facilities

• SYNTHESYS funds research, travel + 
subsistence costs



Eligibility & limitations:

• User group leader and the majority of the users must work in a country other 
than the country where the TAF is located.

• Must be able to disseminate results.

• SYNTHESYS+ only: Max. 20% of awarded user days can be to users based 
outside European Member States and Associated States.

Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Consortium-agreed limitations:

• Max. 15% of awarded projects can be to researchers based with the consortium

• Max. 10% of awarded user days to researchers who have already visited that 
TAF with project funds
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Call
- Publicity

- User applications

- Host comments

- Eligibility checks

- Budget allocation to TAFs

Review
- User Selection Panel reads & 
scores

- USP meeting

- Compliance checks

- Feedback to applicants

Visit
- TAF administrators assist with 
T+S

- Presentations by users

- User evaluations

- Outputs

Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman





To date: 4,777 projects and 57,610 working days 
have been funded.
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Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman



Home institution

*<3 apps: Estonia (2 apps, 2 accepted), Moldova (2,0), Tunisia 

(2,0), Latvia (1,1), Albania (1,0), Armenia (1,1), Georgia (2,0).

‘Others’ (in the 

database = non-

Europe) a sign that 

TA is now being 

engaged with 

globally.

SYNTHESYS3

SYNTHESYS+



Nationality of accepted 
applicants

<5 applicants: Bosnia and Herzegovina, Montenegro, Malta, Ukraine, Liechtenstein, Armenia, 

Cyprus



Gender monitoring
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Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman



Researcher status

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman



User evaluations
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Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman

• Exit survey for all Users: used to 

help improve User experience with 

each Call.

• 99% of all evaluations rated Good, 

Very Good or Excellent.

• EC has its own confidential 

feedback survey.



Outputs
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Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman

● SYNTHESYS 1-4: >8,000* recorded

research outputs.

● >4,600* of which Accepted, In press or 

Published.

Total Records

SYNTHESYS 1** 3,664

SYNTHESYS 2** 2,100

SYNTHESYS 3 2,488

SYNTHESYS + 504

Total 8,756

SYNTHESYS1-4 Accepted In press Published Total

Book/Monograph 21 28 123 172

Database, CD or DVD 3 3 51 57

Non Peer Reviewed 109 38 644 791

Peer Reviewed 247 335 2,830 3,412

Thesis 36 6 133 175

Training 1 0 3 4

Total 417 410 3,784 4,611

*Underestimate: relies on 
Users to update outputs on 
SYNTHESYS portal.

**SYNTHESYS 1 & 2 
databases last updated 1 
year after the end of the 
projects.
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Outputs: example journals for publications

Journal

No. SYNTHESYS 

publications

Science 3

Nature 7

Systematic Biology 4

Nature Communications 20

Proceedings National Academy of Sciences 

USA 1

Molecular Ecology 3

Earth-Science Reviews 1

Global Change Biology 3

Proceedings of the Royal Society B 6

Journal of Ecology 1

Ecography 1

Cladistics 7

Journal of Biogeography 16

Journal of Human Evolution 15

Journal of Quaternary Science Reviews 1

Molecular Phylogenetic and Evolution 1

Molecular Phylogenetics and Evolution 31

Frontiers in Zoology 1

Plos One 26

Soil Biology and Biochemistry 1

Journal of Evolutionary Biology 5

Journal of Structural Biology 1

Chemical Geology 1

Systematic Entomology 20

Taxon 34

Journal of Mammalian Evolution 2

Botanical Journal of the Linnean Society 17

American Journal of Botany 11

American Journal of Physical Anthropology 9

Contributions to Zoology 12

Biol. J. Linn. Soc. 1

Evolutionary Biology 20

Journal of Human Genetics 1

Parasitology 2

Journal of Systematic Palaeontology 17

Deep-Sea Research, II 2

American Mineralogist 2

Polar Biology 3

Quaternary International 11

Proceedings of the Geologists Association 2

Journal of Vertebrate Paleontology 40

Palaeontology 18

Journal of Wildlife Management 2

Journal of Ornithology 13

Cretaceous Research 16

Journal of Parasitology 3

Systematic Botany 13

Systematic Parasitology 13

Mammalian Biology 3

Bulletin of Geosciences 12

Journal of Paleontology 9
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Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman

THANK YOU!

Hosts and facility / laboratory / collections staff

Scorers + USP Chairs

Vanessa, Vince, Sandy, James and Tom

Wim, Wouter and the SYNTH+ JRA1 team

Jose and Ela for the video compilation today

Most of all: all the TAF administrators!!!



THANK YOU
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Physical Access – Two decades of SYNTHESYS Transnational Access Kristina Gorman
Feedback

It was an excellent experience and I wish to thank 

SYNTHESYS for this great opportunity that will enhance my 

research. The obtained knowledge and the experiences I have 

lived these days are invaluable and have fed my motivation to 

keep working hard on the Lower Jurassic foraminifera.

Synthesys it’s an excellent program for supporting 

the scientists to have access to collections that 

cannot be reached by other ways especially 

because of the lack of the money for such 

activities, especially in countries like Romania.

Awesome collections, helpfulness 

of all the staff, professionalism, 

warmth and friendliness have 

made my visit enjoyable and 

productive. All this happened in a 

legendary museum of a fantastic 

town. I will keep a great memory of 

this experience.

a very fine and useful program helping 

collections to gain visibility and how 

useful they are as a base for more 

elaborate methods.

SYNTHESYS is a great programme for 

taxonomists who wish to study material in 

context of the overall history of the collections. 

If the material is only sent on loan, often 

additional information are lost. In taxonomy the 

background is often very much important in 

understanding the scientific process of a 

certain collector.

Besides the financial help, the Synthesys Access 

program offers an easy way in which museums can 

accept visits which would be difficult coordinate 

without a program.

This sort of positive interaction with staff is 

stimulating and I am very grateful to them all. 

Members of staff at coffee and in the 

Vertebrate section took time out to give 

advice and stimulate my research. I also had 

great discussion after my talk on our shared 

view of adaptive/ and nonadaptive radiation. 

These visits produce more than what can be 

summarized in a project summary; new 

avenues of research become possible, new 

contacts and plans for the next trip!

My host really understands what the function of a 

great collection manager should be, that is, oriented 

towards scientists and visitors of the collection.

This synthesys project was a very positive 

experience for me and I can only encourage other 

scientists to apply for this excellent instrument to 

perform short term projects and to enhance 

scientific exchange!

Synthesys is a unique and excellent initiative and 

I hope new calls will come for years to come.

I thank the people who set this 
project up and give a chance to 
older disciplines and the use of 
the old collections to show their 
value. I was dwelling in them and 
was sad to leave as there are still 
so many hidden treasures to be 
found.

My experience with Synthesys was flawless. 



REVEALING SECRETS FROM THE ACHEULIAN CUISINE: 

THE APPLICATION OF X-RAY POWDER DIFFRACTION (XRD) TECHNIQUE TO 

IDENTIFY HEAT INDUCED CHANGES IN FISH REMAINS

Irit Zohar 

SYNTHESYS+ Transitional Access Research Grant with 

Dr. Jens Najorka, Core Research X Ray Lab, NHM London 



Fish collections (wet and dry/ 

skeletons) from various habitats, 

housed in NHM’s worldwide.

A FEW WORDS ABOUT ME

I am the curator of biological collections housed at Oranim Academic 

College of Education. 

In my research I specialize in the study of fish  remains from 

archaeological sites (inland, coastal, waterlogged, underwater etc.). 

Local reference collection housed at 

the Steinhardt Museum of Natural 

History (SMNH), Tel Aviv 

University.

Taxonomic identification of fish remains requires 

the use of diverse  reference collections with 

skeleton of fish collected from a wide range of 

habitats, examining the osteological 

characteristic of each species. 

For my research I use:



SYNTHESYS+

I first heard about SYNTHESYS+ from the announcements boards at the 

NHM in London (and later from e-mail announcements).

During one of my visits to the ichthyological (wet and skeleton) collections at 

the NHM London I contacted Dr. Jens Najorka the head of the Core Research 

X Ray Lab.



Dr. Jens Najorka is the XRD lab manager at the NHM in London. He is a mineralogist with 

crystallographic background.

THE X-RAY DIFFRACTION TECHNIQUE

As the XRD lab manager, Jens provides XRD 

training and supports for researchers (like me).

Jens also examines the 

behavior of minerals at 

higher temperatures and 

pressures.

Most of Jens research focus on  minerals, 

and other crystalline materials. 

Jens identifies and characterizes minerals 

that are new to science, and investigate 

minerals with potential technological 

importance. 



Vertebrates bone and teeth main component is hydroxylapatite 

(HA), which is made of tiny nano crystals.
Studies showed that these crystals are subjected to growth 

change when stimulated by the temperatures of fire.

THE X-RAY DIFFRACTION TECHNIQUE

Tooth enamel

Enamel rod

HA nano-fiberAfter Lei et al, 2020

The XRD technique allows 

investigation of changes in the 

bioapatite crystal size.

Investigate changes in fish teeth 

bioapatite crystal size.



HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE: 

EXPERIMENT

Following preliminary study with Jens I applied to SYNTHESYS+ (physical 

access).

I have succeeded in my second application, and was granted 20 working days 

at the XRD lab in the NHM, London.



Sample 
preparation

1 - 2 hours per a 
single sample

XRD analysis 3-4 hours per 
sample

4-5 samples per 
day

> 80 XRD in 20 days

HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE: 

EXPERIMENT

20 working days at the XRD lab in the NHM, London.



Sample 
preparation

1 - 2 hours per a 
single sample

XRD analysis 3 - 4 hours 
per sample

4-5 samples per 
day

> 80 XRD in 20 days

HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE: 

EXPERIMENT

20 working days at the XRD lab in the NHM, London.



Sample 
preparation

1 - 2 hours per a 
single sample

XRD analysis 3 - 4 hours 
per sample

4 samples per 
day > 80 XRD in 20 days

HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE: 

EXPERIMENT

20 working days at the XRD lab in the NHM, London.



Sample 
preparation

1 - 2 hours per a 
single sample

XRD analysis 3 - 4 hours 
per sample

4 samples per 
day > 80 XRD in 20 days

HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE: 

EXPERIMENT

Staying at the Queens Gate lodge, allowed me to 

start my XRD analyses early in the morning, and 

finish late at night.  

20 working days at the XRD lab in the NHM, London.



XRD technique (NHM, UK) allowed to identify changes in tooth enameloid crystallite size (CI) due 

to heat exposure.

HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE: 

EXPERIMENT

The tooth enameloid  hydroxyapatite (HA) crystals structure is sensitive to heat.

Dramatic increase in teeth enameloid CI appears above 600oC
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Charred remains Q.1 Can we identify 

changes in enameloid 

CS within the “cooking 

temperatures”?

Heating experiment

Q.2 How does natural 

diagenesis affect 

enameloid CS?

Cooking 

temp.

Interpreting changes in crystal structure 

requires close collaboration in lab work.  



HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE: 

EXPERIMENT
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Tempo

C

CI > 18 nm < 24 = Definitely 

heated/ cooked and not burnt 

Charred remains

Zohar, I, et al., 2022 Nat. Ecol. Evol.

Heating experiment

Cooking 

temp.

Can we identify 

evidence of fish 

cooking by Homo 

erectus?

XRD technique (NHM, UK) allowed to identify changes in tooth enameloid crystallite size (CI) due 

to heat exposure.

The tooth enameloid  hydroxyapatite (HA) crystals structure is sensitive to heat.

Dramatic increase in teeth enameloid CI appears above 600oC
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More than 43,000 fish remains were recovered and analyzed from: 

three excavation areas and 14 archaeological horizons (AH) (the most 

common vertebrate recovered)

Area C: Fish NISP= 2,860

2 AH’s; 

Rich in lithic and mammals
(Rabinovich and Biton, 2011, JHE 60) Goren Inbar et al., 

2018)

Area A: Fish NISP = 10,513

2 AH’s; 

No living floors
(Zohar & Biton, 2011 JHE 60)

Area B: Fish NISP = 31,3404

11 AH’s

Area C

Area B

Area A

THE CASE STUDY: GBY ACHEULIAN SITE (0.8 MYA)



EVIDENCE FOR CONTROLLED USE OF FIRE AT GBY AND THE 

SPATIAL RELATIONSHIP WITH THE PHARYNGEAL TEETH

AH II-6 L6
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microartifacts
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remains

In Area B fish bones were absent and fish teeth spatial 

distribution accord with that of burnt flint microartifacts 

(hearths). 

Can we correlate between the 

absence of fish bones, the 

preponderance of Cyprinidae 

pharyngeal teeth and the 

evidence for intentional use of 

fire at GBY?



TEETH ENAMELOID MICROSTRUCTURE AT GBY ACHEULIAN 

SITE
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) Cooked fish
Definitely heated 
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In GBY Area B AH’s II-6 L 1-7 none of the teeth showed evidence of exposure to high heat 

(burning). 
Changes in CI are relatively small and correlate with the exposure to low to medium heat (= cooking). 

If natural diagenesis appear through time, than it will decrease CI.

X



REVEALING SECRETS FROM THE ACHEULIAN CUISINE: 

THE APPLICATION OF X-RAY POWDER DIFFRACTION (XRD) TECHNIQUE TO 

IDENTIFY HEAT INDUCED CHANGES IN FISH REMAINS



FROM THE MEDIA - WORLD WIDE:

THE EARLIEST EVIDENCE OF COOKING



This research succeeded mainly due to the amazing 

opportunity to conduct the XRD analysis at the 

NHM, in collaboration with Dr. Najorka. 

The personal connection and the ability to 

analyse the data together with Jens, have been 

the key for our scientific accomplishment. 

THANK YOU
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Physical Access

Marcin Raś

Museum and Institute of Zoology 
Polish Academy of Sciences, Warsaw, 

Poland

Video compilation of SYNTHESYS user experiences

Abubakar Bello

Umaru Musa Yar'adua University, 
Katsina, Nigeria

Elliot Gardner

Florida International University, 
Miami, USA

Ricardo Miguel Godinho

Universidade do Algarve, Faro, 
Portugal

Thien-Tam Luong

University of Turku, Turku, Finland

Luca Pandolfi

University of Basilicata, Potenza, Italy



Physical Access – Users Perspective
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http://drive.google.com/file/d/1PQzgsI16_dZbkDITC9MbsE2Nmck_guPc/view


DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Physical Access - Host Perspective (with a palaeontology 
bias...)

Dr Olivier Lambert, Palaeontologist

Royal Belgian Institute of Natural 
Sciences



Physical Access – Host Perspective- Olivier Lambert

Physical Access – Host Perspective (with a palaeontology bias...)

Introduction: Research in palaeontology and collections

○ Fossils are central to research in palaeontology 
○ Digitization programs => growing amount of visual data (photos, 3D 

models) available
○ Increased travel costs, ecological questions, time constraints, funding 

issues...
○ Can we perform good-quality, collection-based research in palaeontology 

without, or with less physical visits to collections?

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Physical Access – Host Perspective- Olivier Lambert

Fossils (and other natural history specimens) are complex physical objects

○ Long history between death of an organism and entrance of 
the fossil in collection

○ Final object very different from the original individual
○ Detailed observations (with the fossil in hand) can help 

reconstructing this history and distinguishing between 
genuine anatomical features and post-mortem damage
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Physical Access – Host Perspective- Olivier Lambert

Fossils (and other natural history specimens) are complex physical objects

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
Bosio et al. 2021 T. Hubin (RBINS)

Living animal Burial and fossilization Excavation



Physical Access – Host Perspective- Olivier Lambert

Fossils (and other natural history specimens) are complex physical objects

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

T. Hubin (RBINS)

Preparation Entrance in collection



Physical Access – Host Perspective- Olivier Lambert

Fossils (and other natural history specimens) can be extremely rare and precious

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

○ Long distance loans as an alternative to visits
○ Risks associated with the sending of specimens
○ Types and figured specimens are often not allowed to travel 

abroad (Heritage service regulations)



Physical Access – Host Perspective- Olivier Lambert

Long-forgotten specimens

○ Unpublished material
○ Lost / misclassified fossils
○ Loss of local expertise
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Physical Access – Host Perspective- Olivier Lambert

Fossils as objects for discussion

○ Fossil interpretations
○ Discussion with fossils in hands => 

connections and future 
collaborations

○ Highly valuable meetings with 
foreign experts for local Master and 
PhD students (and vice versa), incl. 
Synthesys seminars
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Physical Access – Host Perspective- Olivier Lambert

Bridge to other RBINS collections

○ e.g., link with modern 
vertebrate collection

○ Any other part of our 
collections for which 
digitization is less advanced
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Physical Access – Host Perspective- Olivier Lambert

Scientific visitors for the monitoring of collections

○ Fossils with preservation problems
○ Need for further 

preparation/consolidation
○ Identification of priorities for 

digitization (micro CT, SEM...)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

M. Buono, 

Puerto Madryn, 

Argentina 



Physical Access – Host Perspective- Olivier Lambert

Unequal access to scientific collections

○ General decrease of financial support for physical visits
○ Colleagues with more limited means will be asked to rely more 

heavily on digital data
○ Others with more funding will keep traveling, and benefit from 

different (though complementary) datasets 
○ Increased gap for access to collections, facilities and local 

expertise?
=> support for physical visits should be maintained (or even 
strengthened?)
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THANK YOU

Physical Access – Host Perspective – Olivier Lambert
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Physical Access
Nour-Eddine Jalil

Muséum national d'Histoire 
naturelle, Paris, France

Video compilation of SYNTHESYS host experiences

Beáta Papp

Hungarian Natural History Museum, 
Budapest, Hungary

Guillaume Billet

Muséum national d'Histoire 
naturelle, Paris, France

David Williams
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Alex Ball

a.ball@nhm.ac.uk

Hosting SYNTHESYS 
visitors from the 
perspective of a lab 
manager



A long history 
of laboratory-

based research

A history of Innovation in Imaging and Analysis

Chemical analytical labs set up in 1867 - Mervyn 
Herbert Nevil Story Maskelyne.
New labs built at the South Kensington site in 
1881 were in use until the late 1990s when the 
labs moved to their current location.
X-ray diffraction labs were set up in the 1930s 
SEM and electron micro-probe labs established in 
the mid 1960s.
Micro-CT scanning started in the early 2000s 
alongside laser ablation ICP-MS.
Most recent developments in 3D scanning, 3D 
printing and visualization.





NHM provides an unrivalled range of instrumentation 
and skilled operators with experience in working with 
a wide variety of materials.

Sample preparators

Geochemists

Imaging specialists

Analytical specialists

Data analysts

Microscopy

3D scanning

Micro-CT

X-ray diffraction

Analytical EM and EPMA

Organic analysis

Geochemical analysis50 instruments

18 staff





Discussions between 
applicant, NHM hosts and 

IAC staff

Project refinement

Project application to 
SYNTHESYS

Lab staff accept project

Project application to 
SYNTHESYS

Project technique 
impractical or cannot be 

resolved

Project application to 
SYNTHESYS

Lab staff reject projectSYNTHESYS review panel

Workflow for 
applications









Training and Development



Innovation and 
technical development





Outcomes for 
SYNTHESYS 

visitors

• Introduction to new equipment and 
techniques

• Development of new methodologies and 
ways of working

• Joint publications with NHM staff and 
laboratory staff

• Joint grant applications and fellowships
• PhD studentships based on new 

methodologies
• Long-term collaborations with NHM 

staff
• Post-doctoral appointments at the NHM
• Staff positions at the NHM



Key take-
home 

message

• Excellent support from the NHM SYNTHESYS 
office

• Clear guidelines and expectations

• Fast response times and good communications 
between lab staff, NHM hosts and applicants

• Good planning within labs to meet user 
demands

• Flexibility from NHM staff researchers to 
accommodate visitor demands

• Expert lab staff can flexibly accommodate 
visitor demands

• New workflows or techniques developed and 
implemented in response to user demands 
contribute to NHM research excellence
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ELIXIR and BiCIKL:  Advancing research in BiodiversityMarieke Willems

Project manager
Elixir Hub



ELIXIR is an intergovernmental organisation that brings 

together life science resources such as

● databases

● software tools

● training materials

● interoperability resources

● compute resources

● data management support

The goal of ELIXIR is to coordinate bioinformatics resources 

from across Europe so they form a single infrastructure. 

ELIXIR Europe



We build life science informatics capacity 
and infrastructure in Europe, connect and 
develop a network of experts and provide 
hundreds of high quality services and 
resources available to all

Databases

Training materials

Software tools

Data standards

Compute resources

Scientific experts

ELIXIR – what do we do



ELIXIR – why we are needed

Managing and sustaining the important biological data, software and digital objects 
generated across Europe is highly complex, and not a task for a single country or institution

Long-term transnational coordination is required to coordinate funding submissions to 
ensure the longevity of bioinformatics resources

ELIXIR provides the coordination to connect national life sciences data infrastructures into a 
single infrastructure that supports data and knowledge exchange and collaborations

National data infrastructures, brought together through ELIXIR Nodes, run hundreds of 
services and resources available free of charge to the worldwide life science community



What are research and innovation infrastructures?

Infrastructures are not only large physical structures, such as buildings and 
transport networks, but also services and collections of resources

Research infrastructures are the facilities, resources and services that enable 
research and innovation

Research infrastructures take a long time to plan and build and most need to 
have long operational lifespans

Supporting research and innovation infrastructures enables the next 
generation of researchers and innovators



How we work

https://elixir-europe.org/how-we-work

ELIXIR brings together groups 
of experts from different 
technological areas, scientific 
domains and ELIXIR Nodes

Cutting edge internal projects 
are funded to further encourage 
collaborations

Technical and training 
coordinators based in the 
Nodes support different groups 
of experts to work together



ELIXIR Communities – connecting infrastructure & life science experts

Formed around domain experts in ELIXIR 
Nodes (including non-ELIXIR partners)

Provide a mechanism for long-term 
collaborations with other ESFRIs and large-
scale initiatives

Drive service developments in the ELIXIR 
Platforms

Provide a framework to develop and 
maintain community standards 

The ELIXIR Communities Handbook tells 
you what a Community is, who can join, 
what the benefits are, and how 
Communities are structured. 

https://f1000research.com/documents/12-69


ELIXIR’s key stakeholders

ELIXIR Nodes
23 ELIXIR Nodes
220+ institutes
800+ scientists

Users
Bioinformaticians
500,000+ life science researchers
Users in industry

Funders & decision makers
European Union
National funding agencies
ESFRI delegates
ELIXIR Board members

Collaborators
ESFRI RIs
Global initiatives (GA4GH, 
Galaxy) 
National initiatives (Australian 
BioCommons, NIH)



ELIXIR’s funding model

ELIXIR 
Hub

Internal funding:
Annual contribution by 
member states

External funding:
(EC funded projects: ELIXIR 
represented by ELIXIR Hub 
or by an ELIXIR Node)

● EC research framework 
programmes

● IMI projects

ELIXIR Nodes

Node funding:
● National roadmap 

funding 

● Competitive research 

grants

● EU Structural Funds or 

Recovery and 

Resilience Facility 

(RRF)

● Trusts and foundations

● Industry collaboration

Commissioned 
services

https://elixir-europe.org/about-
us/how-funded/sustainability-plan

https://elixir-europe.org/about-us/how-funded/sustainability-plan


ELIXIR flagship events

BioHackathon Europe Innovation and SME 
Forums

ELIXIR Bioinformatics 
Industry Forum (EBIF)

• Bringing together bioinformaticians for 
five days of hacking

• Five successful annual events since 2018

• Projects to advance open source 
infrastructure for data integration to 
accelerate scientific innovation

• Supporting operations across ELIXIR 
Platforms, Communities and Focus 
Groups through technology 
implementations  (e.g. FAIR, identifiers, 
metadata standards, ontologies and 
metadata catalogues)

• One-day annual event 

• Discussions with industry experts around 
visionary ideas, bottlenecks and 
solutions to major challenges in the 
data-driven life science sector

• A forum for knowledge exchange and 
collaboration in the pre-competitive 
space

• Networking opportunities with 
bioinformatics opinion leaders, academic 
experts in ELIXIR and the commercial 
sector

• Approximately two one-day events per 
year

• Providing Small to Medium Sized 
Enterprises (SMEs) the opportunity to 
present their innovative ideas

• Enabling companies to learn more about
current and emerging ELIXIR services

• Forging strong links with the local ELIXIR 
Node representatives running ELIXIR 
services



This project receives funding from the European Union's Horizon 2020 

research and innovation programme under grant agreement No 101007492

BiCIKL
Advancing research in 
Biodiversity

Zooming in on calls for trans-
national access to biodiversity 
infrastructure and services

bickl-project.eu

https://bisickl-project.eu


Primary biodiversity 
data

The three realms of biodiversity data 

Molecular 
data

Literature



● Biodiversity data deluge:

○ 500 million pages of published literature

○ 2 billion specimens in collections

○ 1.8 million species described

○ X billions of gene sequences & genomes

● The precious data in the legacy literature: 

How do we extract and re-use it to transform it 

into actionable knowledge?

● How do we link digital objects together?

● Where and how do we store, annotate, 

manage and use links between data?

The problem

Specimen and 
sample data

Taxon 
names and 

OTUs

Literature 

Genomics

Analytics



The BiCIKL Pillars

Networking 
Activities 

Trans-national and 
Virtual Access

Joint Research 
Activities

Holistic targeted assembly of interlinked, machine-readable 
FAIR biodiversity data



2 open calls for transnational access to biodiversity 
infrastructure and services 

Specifically the open calls aim to:

Enable trans-national access to data and services provided by leading research 
infrastructures to named users who have submitted a defined use case via a project call 
process.

Attract users to the new community and help establish BiCIKL as an enabling function 
for Biodiversity specialists across Europe.

Address specific scientific or technical biodiversity data challenges presented by the 
applicants and, 

Understand how the BiCIKL Community can better support the scientific questions that 
arise from across the biodiversity world in the future.



Pilot Projects advancing research in Biodiversity



Connect and stay up to date with the ELIXIR activities

Twitter

LinkedIn

YouTube

Webinars & events

@ELIXIREurope

Follow our Twitter for daily 
updates of upcoming ELIXIR 
events and ELIXIR-related 
research outcomes.

company/elixir-europe

ELIXIR Europe

Follow our LinkedIn for event 
informations and new job 
vacancies in ELIXIR Hub.

Follow our YouTube channel 
for recordings of ELIXIR 
webinars and workshops.

https://elixir-europe.org/events

Check out ELIXIR’s event page 
for upcoming webinars and 
events.



THANK YOU

PHYSICAL ACCESS- ELIXIR and BiCIKL:  Advancing research in Biodiversity- Marieke Willems
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European Commission’s perspectives on 
transnational access to research infrastructures

Agnès Robin

Head of Sector

DG Research & Innovation

European Commission

DiSSCo Futures 8 February 2023



• Policy context: European Research Area and broader EU priorities

• Achievements

• Transnational access under Horizon Europe

• Challenges – perspectives

• Crises (Covid-19, resources incl. energy)

• Green transition, environmental footprint

• Digital transition

Content



Leading the twin 

transitions & 

recovery

Exploiting ERA in 

full

Effective and creative 

knowledge single 

market

ERA objectivesWhat is needed

Prioritising

Investments and reforms

Improving access to 

excellence

Deepening the ERA

Competitiveness 

via breakthrough 

R&I

Translating R&I results 

into economic value

ERA tools ERA outcomes

Joint Programmes, 

Missions & Partnerships 

EIC, InvestEU, industrial 

roadmaps, pro-innovation 

regulation, ERA Hubs, IP

ERA4You, FAIR data, 

open platforms, gender 

plans, careers framework

Joined up national-EU R&I 

investments & reforms

Upwards convergence in R&I, 

EU as talent magnet 

Crowded-in business R&D, 

robust ecosystems 

Better careers, open science, 

world-class 

infrastructures, 
less gender gaps

Governance
Pact for 

R&I
ERA Forum 

for Transition
ERAC

3% R&D

5% in joint actions

Reforms (PSF, TSI, 

RRF), cohesion policy, 

mobility 
50% R&D boost and 

higher excellence for 

laggard MS 

A stronger European Research Area (ERA) for the 
future



Focus of RI policy in the ERA

320

From a fragmented, 
un-coordinated 

Research 
Infrastructures 

landscape

To an integrated, 
interconnected 

Research 
Infrastructures 

ecosystem

European Research Area 2000

European Research 

Infrastructures Policy

Pooling resources (ESFRI 
Roadmap, ERIC framework); 
coordination; open access; 
connections between facilities; 
exchange of best practice; 
connecting research communities

New European Research Area 2021

European Research 

Infrastructures Policy

RI sustainability; consolidation 
of the landscape; strengthening 
RI services; broader access; 
innovation and technology 
development; increasing impact



ERA Policy Agenda: Research Infrastructures (1)

Deepening a truly functioning internal market for knowledge

Action 8 - Strengthen sustainability, accessibility 

and resilience of research infrastructures in the 

ERA

• Strategic analysis of the European Research Infrastructure landscape;

• Broader and more sustainable access for all countries to European research infrastructures 

and their services and revision of the European Charter of Access to Research Infrastructures;

• Update of the ESFRI Roadmap and implementation of the research infrastructures performance 

monitoring framework;

• Report on the ERIC Framework;

• Increased cooperation between research infrastructures, e-infrastructures and stakeholders, including 

through EOSC;

Set of foreseen activities



ERA Policy Agenda: Research Infrastructures (2)

Ensuring new investments and 

sustainable funding for existing research 

infrastructures

Increasing the impact of research 

infrastructures investments on economy 

and society

Equal access to services provided by 

European research infrastructures

A more targeted priority setting focused 

on scientific and political needs

Challenges to be addressed

These challenges are also ackowledged by ESFRI in the Strategy Report of the 

Roadmap 2021



▪ Developing Pan-European RIs operating under excellence-based open access principle
▪ ESFRI Roadmap – RI incubator (41+22=63), 6 broad thematic areas, single-sited and 

distributed – preparation and implementation supported by the EU, investments financed 
by national governments and EU regional development and cohesion funds (around EUR 25 
billion)
▪ European Research Infrastructure Consortium (ERIC) - legal framework (implementation), 

special legal entity for RIs, members – countries and international organisations, 25 ERICs 
▪ European RI networks – set up through EU research programme (joint research activities, 

networking, access provision) opening up national RIs, common access programmes, 
H2020 – 90 networks, 37.000 researchers supported, open to international members and 
users

▪ European Charter for Access to Research Infrastructures (2016)

Open access to RIs in the ERA - what have we done?

323



ESFRI Roadmap – ambitious investment agenda 

324

ESFRI RIs become more inclusive – significant membership growth in 
Landmarks (important role of ERICs) + increasing political support for 
new Projects 



ESFRI Roadmap 2021

325

ENE ENV HF PSE SCI e-RI

JHR

ECCSEL 

ERIC

EMSO 

ERIC
EUROARGO 

ERIC

IAGOS

ICOS ERIC

LIFEWATCH 

ERIC

EISCAT-3D

EPOS ERIC

BBMRI 

ERIC

EATRIS ERIC

ECRIN 

ERIC

ELIXIR

INFRA 

FRONTIER
INSTRUCT 

ERIC

EMBRC ERIC

EU-OPEN 
Screen ERIC

ERINHA
EuroBio 
Imaging 

ERIC

E-ELT

ELI

Eur. Spallation 

Source ERIC

EU-XFEL

FAIR

ILL

SKA

SPIRAL2

EMFL

ESRF-EBS*

HL-LHC

CESSDA 

ERIC
CLARIN 

ERIC
DARIAH 

ERIC

ESS ERIC

SHARE ERIC

PRACE

2006

2008

2016

ENE ENV HF PSE SCI e-RI

IFMIF-DONES

ACTRIS

DANUBIUS-
RI

EMPHASIS

EU-IBISBA

METROFOOD 
- RI

EST

KM3NeT 

2.0

2010

2016

2018

EU SOLARIS

DiSSCo

eLTER

E-RIHS

EHRI

AnaEE

MIRRI

CTA

MARINERG-i EIRENE RI

2021

GGPET

EuPRAXIA GUIDE

OPERAS

EBRAINS

SLICES

SoBigData++

RESILIENCE

22 ESFRI Projects (11 new) 41 ESFRI Landmarks (4 new)
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Social and Cultural 

Innovation

The current ERIC landscape

Physical Sciences 

and Engineering

Health and Food

Energy

Environment

CESSDA ERIC

CLARIN ERIC

DARIAH ERIC

ESS ERIC 

SHARE-ERIC 

AnaEE-ERIC

BBMRI-ERIC 

EATRIS ERIC

ECRIN-ERIC

EMBRC ERIC

EU-OPENSCREEN 

ERIC

Euro-BioImaging ERIC

Instruct-ERIC

MIRRI-ERIC

EMSO ERIC

EPOS ERIC

Euro-Argo ERIC

ICOS ERIC

LifeWatch ERIC

CERIC-ERIC

ELI ERIC

European Spallation 

Source ERIC

JIV-ERIC

ECCSEL ERIC

EU-SOLARIS ERIC
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Highlight on recent ERICs and ERIC applications 

Year ERIC (lead 

country)

Field Description

2022

New ERICs 

(Commission 

Decision)

AnaEE (FR) Health & Food / 

Environment

Analysis and Experimentation on Ecosystems (Commission Decision adopted on 22nd February)

MIRRI (PT) Health & Food Microbial Resource Research Infrastructure (Commission Decision adopted on 17th June)

EU-SOLARIS (ES) Energy European Solar Research Infrastructure for Concentrated Solar Power 

(Commission Decision adopted on 19th October)

2023

Step 2 under 

examination

ACTRIS (FI) Environment Aerosol, Clouds and Trace Gases Research Infrastructure 

CTAO (IT) Physical Sciences Cherenkov Telescope Array (+100 telescopes - very high-energy gamma-ray astronomy)

INFRAFRONTIER 

(DE)

Health & Food European Research Infrastructure for the generation, phenotyping, archiving and distribution of 

mouse disease models

LOFAR (NL) Physical Sciences Low-Frequency Array (radio telescope)

E-RIHS (IT) Social and Cultural 

Heritage

European Research Infrastructure for Heritage Science

DANUBIUS RI (RO) Environment International Centre for Advanced Studies on River-Sea Systems

2023+
Step 1 

expected

EHRI (NL) Social and Cultural 

Innovation

European Holocaust Research Infrastructure



Horizon Europe structure

Widening Participation and Strengthening the European Research Area

Reforming and Enhancing the European R&I systemWidening participation and spreading excellence

Pillar 1
Excellent Science

European Research Council

Marie Skłodowska-Curie Actions

Research Infrastructures

EUR 2,4 bn

Pillar 3
Innovative Europe

European Innovation Council

European innovation 

ecosystems

European Institute of Innovation 

and Technology

Pillar 2
Global Challenges and European 

Industrial Competitiveness

• Health

• Culture, Creativity and Inclusive 

Society 

• Civil Security for Society

• Digital, Industry and Space

• Climate, Energy and Mobility

• Food, Bioeconomy, Natural 

Resources, Agriculture and 

Environment

Joint Research Centre
C

lu
s
te

rs
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Research Infrastructures in HE Specific 
Programme

Four Intervention Areas:

Consolidating and 
Developing the Landscape 

of European Research 
Infrastructures

Opening, Integrating and 
Interconnecting Research 

Infrastructures

The innovation potential of 
European Research 
Infrastructures and 

activities for Innovation & 
Training

Reinforcing European 
Research Infrastructure 
policy and International 

Cooperation 

Including EOSC and GEANT

329



⮚ Consolidate and enhance the EU research infrastructures landscape

⮚ Support Open Science and data-driven research through the European 

Open Science Cloud (EOSC)  and high capacity network

⮚ Enable and drive the green and digital transformation through research 

infrastructure services

⮚ Push the limits of frontier research 

⮚ Develop cutting-edge technologies for RIs and foster innovation

⮚ Enhance the international dimension of RIs

Strategic orientations 2021-2024

330



RIs from H2020 to HE – Main novelties

⮚ A new challenge-driven approach will join the science-driven one

⮚ Emphasis on customization and integration of (different) RI services to 

better support research addressing  global challenges and political priorities

⮚ IA instrument discontinued: support to access provision and higher levels of  

integration separated from research for the next generation of instrumentation 

⮚ (2023) Pilot co-fund of access provision

⮚ New efforts to consolidate the existing landscape of European RI

331



RIs in HE – Five destinations

⮚ Destination 1: Developing, consolidating and optimising European RIs 

landscape, maintaining global leadership 

⮚ Destination 2: Enabling an operational, open and FAIR EOSC ecosystem 

⮚ Destination 3: RI services to support health research, accelerate the 
green and digital transformation, and advance 
frontier knowledge

⮚ Destination 4: Next generation of scientific instruments, tools and 

methods and advanced digital solutions

⮚ Destination 5: Network connectivity - enabler for collaboration without 
boundaries 

332



Key targets in 2023-2024: access

✔ Topics to be supported under the challenge driven and the curiosity driven approaches 

identified through MAPS (Multi Annual Priority Setting) plan, taking stock of the results of 

previous calls and the analysis in the context of ESFRI and ERICs on how to better 

complete and optimise the service offering of the RI landscape

✔ integration, under same projects, of different types of research infrastructures, breaking 

barriers between networks of similar or complementary RIs 

challenge: defining the appropriate consortia of beneficiaries and the involvement of third 

parties;  

⮚ co-fund of access provision as identified gap from the Specific Programme

⮚ Limited development of new relevant services is possible, including joint/cross-RI 

services,  provided that the resulting services are opened and offered already under the 

actions (short term R&D) and that the long term sustainability of such services can be 

ensured by the participant RIs. 



▪ Sustainable, international access programmes exist only in some communities (analytical 
facilities, astronomy) 

▪ National funds have difficulties crossing borders – limited access to RIs in other countries 
through national funding: many communities rely in EU-funded transnational access 
programmes

▪ Limited EU funding available for RI networks:
o FP7 – around EUR 800 mln for Integrating Activities out of EUR 1,8 bln
o H2020 – around EUR 750 mln for Integrating Activities out of EUR 2,4 bln
o Horizon Europe – EUR 320 mln for access provision calls (INFRASERV) in 2021-2024, 

possibly around EUR 500-550 mln out of 2,4 bln during the entire programme
▪ Few distributed RIs (incl. ERICs) have central access programmes integrated into 

operational budgets

Open access to RIs in the ERA – remaining challenges (1)
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▪ Need to find sustainable models for ensuring transnational access to RIs:
▪ Stimulating the creation of permanent access programmes at pan-European RIs
▪ Formalising networks of national RIs providing access
▪ Opening up national funding programmes
▪ Reflecting on the role of EU funding – funding priorities, co-funding of access programmes, 

making a case for a broad European access programme 
▪ Evolving access models and user requirements – increased remote and virtual access, 

broadening of the user base, including less-expert users (eg. industry)

Open access to RIs in the ERA – remaining challenges (2)

335



▪ ESFRI group on RI access – analytical work, stakeholder consultations, comprehensive report 
at the end of 2023

▪ Revision of the European Charter for Access to Research Infrastructures – proposal for 
consultation by the end of 2023

▪ Second Strategic Plan for Horizon Europe 2025-27 – lessons learnt from 2021-24 (mid-term 
review), possible revision of approach to access funding
o Broad stakeholder consultations ongoing – contribution to H2020 final evaluation, HE 

mid-term review and orientations for the next Strategic Plan (deadline end of February)
▪ Reflections on the next Framework Programme 

Open access to RIs in the ERA – planned activities

336



For more info:
• Commission’s website on Research Infrastructures: 

https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-
future/european-research-infrastructures_en

• Horizon Europe:
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-
programmes-and-open-calls/horizon-europe_en

• European Strategy Forum on Research Infrastructures:
www.esfri.eu

Follow us:
• Commissioner Mariya Gabriel: @GabrielMariya
• Director-General Jean-Eric Paquet: @JEPaquetEU
• DG Research and Innovation: @EUScienceInnov

https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/european-research-infrastructures_en
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
http://www.esfri.eu/
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PHYSICAL ACCESS

Session: Discussion (panel & 
audience):

The future of 
Transnational Access: 
does it really matter?
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LUNCH BREAK (60min)
(We’ll be back at 13:30h CET)
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Session:
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Digital Infrastructure
Sharif Islam

Naturalis Biodiversity Center

Welcome Anne Koivunen

LUOMUS



Digital Infrastructure - Welcome-Anne Koivunen and Sharif Islam

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

1. Welcome 

2. Keynote: “Digital infrastructures: context & future” by Dr Nicky Nicolson, Royal Botanic Gardens, Kew

3. Preparing for the future: A Machine Actionable Digital Infrastructure: Wouter Addink, Naturalis 

Biodiversity Center

4. DiSSCovering DiSSCo Digital Infrastructure: Sam Leeflang and Sou Theocharides, Naturalis Biodiversity 

Center. 

5. Specimen Data Refinery: Laurence Livermore, Natural History Museum, London. 

6. Leveraging Machine Learning for Biodiversity FAIR Digital Objects: Jonas Grieb and Claus Weiland, 

Senckenberg Society for Nature Research

7. Discussion and Q&A



Specimen Data Refinery

Digital Infrastructure - Welcome- Anne Koivunen and Sharif Islam

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

D6.6 Provisional Data 

Management Plan 

D8.1 Conceptual design 

blueprint

D5.1 Knowledge base 

D5.2 Modelling Framework

D5.3 Digital Specimen Object 

Specifications

D6.2 Implementation and construction plan 

of the DiSSCo core architecture

D6.3 API specification

openDS specification work

BiCIKL (PID Design) and FAIR Digital 

Object alignment

2018-2020 2019-2023 2020-2023



Digital Infrastructure - Welcome- Anne Koivunen and Sharif Islam

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Image source: 
Bowker, G.C., Baker, K., Millerand, F. and Ribes, D., 2009. Toward information infrastructure 

studies: Ways of knowing in a networked environment. In International handbook of internet 

research (pp. 97-117). Springer, Dordrecht.
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Digital Infrastructure – Welcome – Sharif Islam, Anne Koivunen
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Digital Infrastructure: KeynoteDr Nicky Nicolson

Royal Botanic Gardens, Kew
Digital infrastructures: context & future

https://orcid.org/0000-0003-3700-4884


Digital infrastructures: context & 
future

Nicky Nicolson
Intelligent Data Analysis, RBG Kew

DISSCO futures

Royal Library of Belgium, 7-9 February 2023



Aim is for us to discuss…

Context:
DISSCO research infrastructure: not only about bringing data 

together but also about transforming the data and the ways scientists 

work with it

• Current status of global biodiversity data 
infrastructure 

• Future directions for data driven research 

• Focussing on discussions around Digital 
Extended Specimens and FAIR ideas



• Transitioned from software 
development into research

• Open science, take-up & how we 
design & build for participation

• How we can use software 
development practices in 
research:

○ Reuse
○ Automation
○ Version control
○ Dependency management
○ Continuous integration

• Also processes about 
communication, design & inclusion

Context: personal & institutional



• Specimens online (Tracheophyta) 
○ 88 million metadata records
○ 38 million images

• Comprehensive taxonomies with 
distribution

• Born digital and digitised literature 
provides context

• Experiments with application of 
machine learning to images

• Better awareness of different 
activities involved with specimen 
research & curation

• Bring your idea to the data –
compute available online

Where we are today: botanical collections online



• Skills development (Carpentries)

• Awareness of different roles in 
research

○ recognition of the research software 
engineer role

• Recognition of different activities 
required for successful research

• Open science: open data

• Online & remote collaboration

Wider context: evolving research culture



• COVID made us move everything 
online

• We learned a lot about how we:
• think 
• work 
• Interact

• Diversity element in terms of how 
we think & conceptualise 
data/information/knowledge

We’re still learning how to move activities online





FAIR in a physical resource



Institutional 
scale: 
Comprehensive 
digitisation
- Institutional change
- Collections management 

system 
- Specimen metadata
- Image storage



Researcher 
scale: 
prototyping 
tools
- Access of relevant data

- Specimens (GBIF)
- Names (International Plant 

Names Index)
- Collections (Global 

Registry of Scientific 
Collections)

- People (Bionomia)
- Literature (crossref)

- Creation of links, spatial and 
network exploration

- Citation in new work

- Open science working 
practices

echinopscis.github.io

https://echinopscis.github.io/




An aim: Digital extended specimen (DES)



Getting to our DEStination…



n.nicolson@kew.org / @nickynicolson / @nickynicolson@mastodon.social

https://www.kew.org/science

• Global biodiversity data infrastructure:
• Infrastructure is people, working environment, data, results

• Future directions for data driven research 
• Think about how we do research and who is involved

• Digital Extended Specimens and FAIR ideas
• Include people where they are now, show a relevant path to 

destination

Conclusions

mailto:n.nicolson@kew.org


THANK YOU

Digital Infrastructure – Digital infrastructures: context & future Dr Nicky Nicolson
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Digital InfrastructureWouter Addink

DiSSCo CSO, Naturalis
Preparing for the future: a machine actionable digital 
infrastructure (about openDS, FDO, and DiSSCo)

CC BY 4.0

https://orcid.org/0000-0002-3090-1761
https://ror.org/0566bfb96
https://creativecommons.org/licenses/by/4.0/


Digital Infrastructure - Preparing for the future - Wouter Addink

A machine actionable digital infrastructure - why? 

● Too much data to handle by humans

● Machines can facilitate the automatization of data handling and 

validation

● AI driven machines can speed up digitisation, generate new 

data and discover new relationships in the data

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium Image from Mike MacKenzie via  via www.vpnsrus.com

http://www.vpnsrus.com


Digital Infrastructure - Preparing for the future - Wouter Addink

A machine actionable digital infrastructure - what is needed for this? 

● Machine readable metadata to discover relevant data and services
● A machine readable description of supported operations for a data object

● Qualified references to resources that relate to the same topic or entity

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
Figure fro: SPARC Europe / Victoria Ficarra, Mattia Fosci, 

Andrea Chiarelli, Bianca Kramer, Vanessa Proudman
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The story of machine actionable identifiers for specimens 

An example bird egg collection:

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Prunella modularis 

Heggemus

Falco subbuteo

Boomvalk

ave.ei.242d
242d

ave.ei.92a
92a

242 92

ave.vogel.141a

1744

242e



Digital Infrastructure - Preparing for the future - Wouter Addink

The story of machine actionable identifiers for specimens 
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Prunella modularis 

Heggemus

ave.ei.242d ave.ei.242d

Casuaris spec.

image from: G.Lanting

Natuurmuseum 

Rotterdam

Naturalis 

Biodiversity Center

image from: Hay Cranen

GUID: 80376f63-63af-405d-89a4-d46f3f1a747f



Digital Infrastructure - Preparing for the future - Wouter Addink

The story of machine actionable identifiers for specimens 
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Prunella modularis 

Heggemus

or80376f63-63af-405d-89a4-d46f3f1a747f 80376f63-63af-405d-89a4-d46f3f1a747 ?



Digital Infrastructure - Preparing for the future - Wouter Addink

The story of machine actionable identifiers for specimens 
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Prunella modularis 

Heggemus

https://bioportal.naturalis.nl/multimedia/RMNH.AVES.259136_1

Naturalis 

Biodiversity Center

image from: Hay Cranen

https://hdl.handle.net/20.5000.1025/763-X5F-LQP



Digital Infrastructure - Preparing for the future - Wouter Addink

The story of machine actionable identifiers for specimens 
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https://bioportal.naturalis.nl/multimedia/RMNH.AVES.260238

https://hdl.handle.net/20.5000.1025/763-X5F-LQP

https://sandbox.dissco.tech/ds/20.5000.1025/763-X5F-LQP

https://www.gbif.org/occurrence/3352977331

https://www.gbif.org/tools/zoom/simple.html?src=//api.gbif.o

rg/v1/image/unsafe/https%3A%2F%2Fmedialib.naturalis.nl

%2Ffile%2Fid%2FRMNH.AVES.260238_egg%2Fformat%2

Flarge

Prunella modularis 

Heggemus

RMNH.AVES.260238

https://hdl.handle.net/api/handles/20.5000.1025/763-X5F-LQP

handle: "20.5000.1025/763-X5F-LQP",

values: [

{

type: "pid",

data: {

value: "https://hdl.handle.net/20.5000.1025/763-X5F-LQP"

timestamp: "2022-11-14T12:40:41Z"

},

type: "digitalObjectType",

data: {

value: "primaryNameFromPid":"Digital Specimen v1"}"

pidProfile: "http://hdl.handle.net/21..."

}

type: "10320/loc",

data: {

value: "<locations><location 

href="https://sandbox.dissco.tech/api/v1/specimens/20.5000.

1025/763-X5F-LQP" id="0" weight="0"/></locations>"

},

DOI: 10.22/763-X5F-LQP

Machine readable description of metadata 

and operations



Digital Infrastructure - Preparing for the future - Wouter Addink

A Digital Specimen as a machine actionable Fair Digital Object

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

PID

DOI:10.22/763-X5F-LQP

https://bioportal.naturalis.nl/mul

timedia/RMNH.AVES.260238

Type

Digital Specimen v1

Operations

#121 (return MIDS info)

#124 (update MIDS level)

#208 (return DNA Seq)

Metadata

Sci Name: 

Prunella modularis

Dutch name: 

Heggemus

Local ID: 

RMNH.AVES.260238

Other id: 

Ave.ei.242d

Hosting org: 

Naturalis

openDS: data 

model, ontology, 

APIs & operations

Data



THANK YOU

Digital Infrastructure – Preparing for the future - Wouter Addink

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Digital InfrastructureSam Leeflang

Naturalis Biodiversity Center

Soulaine Theocharides

Naturalis Biodiversity Center

DiSSCovering the DiSSCo Digital Infrastructure



Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

Agenda

1. Positioning DiSSCo
2. Infrastructure overview
3. Persistent Identifier Infrastructure
4. Demo
5. What’s next

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Positioning DiSSCo

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Collection 

Management 

System

(CMS)

Data 

aggregators

(GBIF + 

GeoCase)

DiSSCo

Machines

Community

Curation & Annotation

Automated Annotations



DiSSCo Core Infrastructure

Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

Infrastructure Overview

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Digital 

Specimen 

Repository

PID 

infrastructure

AAI

UCAS

ELViS

CDD

OpenRefine

Data 

Processing 

and 

Publishing

Indexing & 

API

DiSSCo end-user service

SDR
SDR
SDR



Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

Every object gets a PID that needs to be…

Persistent Identifier Infrastructure

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

Different Object Types Contain Different Attributes

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

Ingest a new Digital Specimen and create some 
annotations

Short demo

● Insert new Digital Specimen
○ Create PID for DS

● Trigger automated data quality annotation service
○ Create PIDS for annotations

● Prove that we the DS is now available
○ Show that the PID is resolvable

● Show the annotations and their PIDs
● Add a new annotation

○ Another PID is created

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

Demo

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

http://drive.google.com/file/d/1uKZSjhO3Wr1kOerEqYhRlEnP-KAFXMTd/view


● Redesign of UCAS
○ External UX agency is helping
○ Rename UCAS to DiSSCover

● MIDS Calculation (0, 1, 2)
● Connect SDR services
● FDO types/profiles

○ Pilot with DataCite for DOI’s for specimen
● Provenance storage

Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

What’s next? 
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THANK YOU

Digital Infrastructure - DiSSCovering DiSSCo - Sam Leeflang, Soulaine Theocharides

Thanks! 

Feel free to contact us for more information

● sam.leeflang@naturalis.nl
● soulaine.theocharides@naturalis.nl

mailto:sam.leeflang@naturalis.nl
mailto:soulaine.theocharides@naturalis.nl
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Session: Digital InfrastructureLaurence Livermore1, 
Ben Scott1, Oliver Woolland2, Stian 

Soiland-Reyes2

1The Natural History Museum, London
2The University of Manchester

Specimen Data Refinery Showcase

Funder: European Commission | Project code: 823827 | Call for proposal: H2020-INFRAIA-2018-1

Presenter ORCID: 0000-0002-7341-1842
Presentation DOI: 10.6084/m9.figshare.22040348

https://cordis.europa.eu/project/id/823827
https://orcid.org/0000-0002-7341-1842
https://doi.org/10.6084/m9.figshare.22040348




Solution?

A Workflows (and FAIR Digital 
Objects) approach



Workflow = “a series of tools and dataset actions that 
run in sequence as a batch operation.”

- Definition from: https://galaxyproject.org/learn/advanced-workflow/



Why use workflows?

Abstraction

Automation

Provenance

Scaling

Findable

Accessible

Interoperable

Reusable 

(reproducible)
Adapted from Stian Soiland-Reyes: 2021-10-07 Reproducibility; Research Objects (RO-Crate) and Common Workflow 
Language (CWL) Presented 2021-10-07 at Workshop on Sustainable Software Sustainability (WoSSS21)



CSV

API

Sources / 
Inputs

Workflow

Galaxy / SDR Platform Output Formats

oDS / 
JSON

DwC 
A

History / Provenance

CMS / 
Proprietary

Form Input RO-Crate

Metadata

?

Barcode
s

Text 
lines

NER

Segmentatio
n Taxon

names

Localities

People

White text = implemented
Grey text/icons = planned

Lorem 
ipsum

HTR/OC
R



What does the SDR look like 
and how does it work for a 

user?



Tools & 
workflow
sidebar

History 
sidebar

Main Galaxy Page









1) Input file processing/FDO 
creation 2) Tools (some with 

prerequisites)
3) RO-Crate 
output



What is the overall technical 
approach? 



Technical Approach

Workflow web platform

Workflow registry

Deployment

+ Tools

Packaging outputs

See: Woolland O, Brack P, Soiland-Reyes S, Scott B, Livermore L 
(2022) Incrementally building FAIR Digital Objects with Specimen 
Data Refinery workflows. Research Ideas and Outcomes 8: 
e94349. https://doi.org/10.3897/rio.8.e94349
Also: https://s11.no/2022/phd/

https://doi.org/10.3897/rio.8.e94349


How have we done?
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"text": "E . W . H .  Holdwoodi",
"confidence": 0.3635

"text": "Exchanged",
"confidence": 0.4168

"text": "SANDWICH ISL .",
"confidence": 0.3399

"text": "Sandwfich )  Is .   ( Fabr .  )",
"confidence": 0.3169

"text": "The species in identifical",
"confidence": 0.4534

"text": "with the introduced  .",
"confidence": 0.4199

"text": "( Taeneipennis degeer )",
"confidence": 0.4459

"text": "M . A . Cieftinch SS",
"confidence": 0.2674

"text": "010265364",
"confidence": 0.3713

"text": "NHMUK",
"confidence": 0.6046

H
TR

/O
C

R
 R

EC
O

G
N

IT
IO

N

See also:

Scott B (2022) Cloud AI: A comparison of specimen 
image data extraction processes. 
https://doi.org/10.3897/biss.6.90951

https://doi.org/10.3897/biss.6.90951




0
• Idea

1
• Basic research

2
• Technology formulation

3
• Concept validation

4
• Small scale prototype (early alpha)

5
• Large scale prototype (early beta)

6
• Prototype system (beta)

7
• Demonstration system (pre-release)

8
• Full release

9
• Extensive use and validation

Planned work 
(2020-2022)

We are currently here 
(Feb 2023)

Technology readiness levels (TRLs)



Acknowledgements

WorkflowHub https://workflowhub.eu/ and https://workflowhub.org
EOSC-Life https://www.eosc-life.eu/
ELIXIR http://elixir-europe.org
RO-Crate https://www.researchobject.org/ro-crate/
Galaxy Europe https://galaxyproject.eu/
Bioschemas https://bioschemas.org
Common Workflow Language https://www.commonwl.org/
WorkflowsRI https://workflowsri.org/
Dockstore  https://dockstore.org/
LifeMonitor https://lifemonitor.eu/

The WorkflowHub Club, Bioschemas Community, RO-Crate Community, 

CWL Community, Galaxy Europe, EOSC-Life and ELIXIR Tools Platform. 

https://about.workflowhub.eu/community/

https://workflowhub.eu/
https://workflowhub.org/
https://www.eosc-life.eu/
http://elixir-europe.org/
https://www.researchobject.org/ro-crate/
https://galaxyproject.eu/
https://bioschemas.org/
https://www.commonwl.org/
https://workflowsri.org/
https://dockstore.org/
https://lifemonitor.eu/


Thank you for listening :)

Completed/published:

• Paper: Alex Hardisty, Paul Brack, Carole Goble, Laurence Livermore, 
Ben Scott, Quentin Groom, Stuart Owen, Stian Soiland-Reyes; The 
Specimen Data Refinery: A Canonical Workflow Framework and FAIR 
Digital Object Approach to Speeding up Digital Mobilisation of 
Natural History Collections. Data Intelligence 2022; 
https://doi.org/10.1162/dint_a_00134

• Presentation at TDWG 2021: Scott B, Livermore L (2021) Extracting 
Data at Scale: Machine learning at the Natural History Museum. 
Biodiversity Information Science and Standards 5: e74031. 
https://doi.org/10.3897/biss.5.74031

• Blog: Bonhomme, Marie-Laurence (April 2021): What is the best 
export format for handwritten document processing results? 
https://teklia.com/blog/202104-export-formats/

• Presentation: Livermore, Laurence; Scott, Ben; Dillen, Mathias (July 
2021): Contemporary and Established Provenance Issues in Natural 
History Collections. figshare. 
https://doi.org/10.6084/m9.figshare.15035370.v1

• Paper: Walton S, Livermore L, Bánki O, Cubey RWN, Drinkwater R, 
Englund M, Goble C, Groom Q, Kermorvant C, Rey I, Santos CM, Scott 
B, Williams AR, Wu Z (August 2020) Landscape Analysis for the 
Specimen Data Refinery. Research Ideas and Outcomes 6: 
e57602. https://doi.org/10.3897/rio.6.e57602

Deliverable 8.2
https://github.com/DiSSCo/SDR/issues/77
Deliverable 8.3
https://github.com/DiSSCo/SDR/issues/78
Deliverable 8.4 
https://github.com/DiSSCo/SDR/issues/79

MVP review: 
https://github.com/DiSSCo/SDR/wiki/Minimum
-Viable-Product-Review

Project Repository: https://github.com/DiSSCo/SDR

https://doi.org/10.1162/dint_a_00134
https://doi.org/10.3897/biss.5.74031
https://teklia.com/blog/202104-export-formats/
https://doi.org/10.6084/m9.figshare.15035370.v1
https://doi.org/10.3897/rio.6.e57602
https://github.com/DiSSCo/SDR/issues/77
https://github.com/DiSSCo/SDR/issues/78
https://github.com/DiSSCo/SDR/issues/79
https://github.com/DiSSCo/SDR/wiki/Minimum-Viable-Product-Review
https://github.com/DiSSCo/SDR
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Digital Infrastructure: Jonas Grieb
Alexander Wolodkin

Claus Weiland Leveraging Machine Learning for Biodiversity FAIR 
Digital Objects



Digital Infrastructure – Machine Learning for Biodiversity FDOs - J.Grieb, A.Wolodkin, C.Weiland

Motivation

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

● “Data deluge” → Digitization produces too 

much data for curation (baseline 

annotation) by humans (Groom et al 2022).

● Vision: A global Integrated Virtual Data 

Collection that can be autonomously 

navigated and appropriately processed by 

machines (“Machine Actionability”, 

Wittenburg and Strawn 2021, Lannom 

2021).

● Closely linked to machine learning: Enable 

machines to autonomously detect patterns 

in data and adjust actions accordingly 

(using general purpose algorithms). 

https://doi.org/10.22541/au.166678848.82362633/v2
https://doi.org/10.3390/info12110472
https://drive.google.com/drive/folders/1A4vbovXI0h-x_B66XfI12TzmXaB2Lay1
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Taxonomy of machine learning in DiSSCo Prepare

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Unsupervised learning

● Doesn’t require labeled training data
● Applications: Data clustering, outlier 

detection, dimensionality reduction (t-
SNE, vd Maaten)

● Often more lightweight implementations 
→ suitable for SDR-Modules

Supervised learning

● Employs large amounts of training data to 
predict the labels of unlabeled data 

● DPP-pilots used Convolutional Neural 
Networks (CNNs, Krizhevsky 2012) to 
process images and graph structures.

● Implemented as microservices (“Machine 
Learning as a Service, MLaaS”).

https://lvdmaaten.github.io/tsne/
https://papers.nips.cc/paper/2012/file/c399862d3b9d6b76c8436e924a68c45b-Paper.pdf
https://doi.org/10.3897/biss.5.75634
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Graph Convolutions

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

● Tested  Graph CNNs to classify 

entities in a biodiversity 

knowledge graph (FLOPO KNB)  

● Transfer convolutional approach 

from regular grid to network (R-

GCNs, Schlichtkrull 2017)

● Nodes represent species and 

(FLOPO) trait classes, edges (RO) 

properties.

CNN Animation 

by PL Pröve 2017

https://doi.org/10.1186/s13326-016-0107-8
https://doi.org/10.48550/arXiv.1703.06103
https://towardsdatascience.com/types-of-convolutions-in-deep-learning-717013397f4d
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“Image Pilot”: DL-based plant organ detection

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Detect and classify regions of interests (ROI) on herbarium scans 
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“Image Pilot”: DL-based plant organ detection

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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ML-generated annotation

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Potential

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Digital Infrastructure – Machine Learning for Biodiversity FDOs - J.Grieb, A.Wolodkin, C.Weiland

Vision

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



THANK YOU

Digital Infrastructure – Machine Learning for Biodiversity FDOs - J.Grieb, A.Wolodkin, C.Weiland

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Many thanks!

(Contact)
● jonas.grieb@senckenberg.de
● claus.weiland@senckenberg.de

mailto:jonas.grieb@senckenberg.de
mailto:claus.weiland@senckenberg.de
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DIGITAL INFRASTRUCTURE

Session:

Discussion and 
Q&A
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(We’ll be back at 15:30h CET)
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STANDARDS

Session:
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StandardsHolly Little

Informatics Manager 
Department of Paleobiology

Smithsonian National Museum of 
Natural History

The Standards Landscape
And the community that builds it



Standards - The Standards Landscape - Holly Little

Paleo Data 
Working Group

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Standards - The Standards Landscape - Holly Little

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Standards - The Standards Landscape - Holly Little

● an agreement on common practices among multiple parties
● technical specifications that allow for the consistent and 

interoperable collection and exchange of data in specific 
environments

● a requirement, a compliance measure, or a minimum set of 
qualification criteria that something must meet

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Standards are



Standards - The Standards Landscape - Holly Little

Evolving Standards

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

ABCD: Access to Biological Collection Data 
EFG: Extension for Geosciences

AC: Audubon Core 
DwC: Darwin Core 
GGBN: Global Genome Biodiversity Network Standard
LtC: Latimer Core (in review)
MIDS: Minimum Information about a Digital Specimen (in 
development)

Create, maintain and promote the 
use of open, community-driven 
standards to enable sharing and use 
of biodiversity data for all



Standards - The Standards Landscape - Holly Little
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Evolving Standards… as a community



Standards - The Standards Landscape - Holly Little
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Standards are also

● Community 
● Guidelines
● Implementation/Adoption
● Maintenance Plans
● Training

● Identifiers
● Vocabularies
● Ontologies
● Formats
● Infrastructure



Standards - The Standards Landscape - Holly Little

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

NMNH 
Department of 
Paleobiology

National 
Museum of 

Natural History 
(NMNH)

Biodiversity 
Information 
Standards 
(TDWG)

Paleo Data 
Working Group
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Visualizing Implementation of DwC

Datasets

DwC Terms

Occurrence Event Location Geological 
Context

Identification Taxon

Frequency of Darwin Core terms used in fossil records on GBIF, 2020
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Improving Implementation of Data Standards is Essential for Research

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Data aggregators need to expose 
these terms for search/discovery

Data providers need to work towards 
standardized values in these terms

Researchers cannot currently discover data using the entry points 

they expect, e.g. litho- or chronostratigraphy
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NMNH 
Department of 
Paleobiology

Global Registry 
of Scientific 
Collections 
(GRSciColl)

WikidataLatimer Core

Connect systems 
that help us see 
comprehensive 
views of global 
collections as a 
whole
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❖ Better Data

❖ Better Science

❖ Better Policies

- biodiversity_next, 2019
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https://en.wikipedia.org/wiki/FAIR_data

https://en.wikipedia.org/wiki/FAIR_data
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The next 10+ years
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How will advances in AI/Machine 
Learning impact our development 
and use of standards?

What access points are possible and 
what standards do we need to 
expose them?

How do we ensure we don’t leave 
anyone behind? And that we don’t 
create barriers to adoption? 

Can we calibrate our standards to 
each other as a linked ecosystem?

How do we enable new 
contributions to our data? What are 
the opportunities for shared 
authority and enhancement?

How do we reach new audiences?
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Holly Little ◾ littleh@si.edu
0000-0001-7909-4166

Paleo Data Working Group: https://paleo-data.github.io/

mailto:littleh@si.edu
https://paleo-data.github.io/
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StandardsAnniina Kuusijärvi (presenting)

Finnish Museum of Natural History 
LUOMUS

Esko Piirainen
Finnish Museum of Natural History 

LUOMUS

CETAF Stable Identifiers at Luomus / FinBIF
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Implementation background

● Finnish Museum of Natural History - Luomus maintains Finnish national Collection 

Management System Kotka

● Kotka is used by all natural history museums in Finland (14 institutions)

● Luomus also coordinates and develops Finnish Biodiversity Information Facility (FinBIF)

○ Laji.fi portal and many other IT systems

● Started assigning URIs for specimens in 2010

● 3,5M specimens with HTTP URIs
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Implementation principles

● Globally unique, persistent, resolvable (human and machine) and “dumb”

● Short

● Kotka and other FinBIF information systems use HTTP URIs for all entity 

types, these include e.g.

○ Specimen, preparation/sample, material transaction

○ Media: Image, Audio, Video, 3d-model/scan

○ Collection/Dataset

○ Observation event

○ Annotation / Quality comment

○ IT-system users, organisations

○ Etc..
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Main 

focus on 

specimen 

identifiers
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Examples

● Luomus specimen: http://id.luomus.fi/GL.9218

● Other Finnish Museums:

○ University of Turku specimen:

http://mus.utu.fi/ZMUT.5788

○ University of Oulu herbarium specimen:

http://id.herb.oulu.fi/GAL.8683

○ Kuopio Natural History Museum specimen:

http://tun.fi/SLE.42297

● tun.fi used also by all other museums and other type of 
resources
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http://id.luomus.fi/GBT.1
http://id.luomus.fi/GL.9218
http://mus.utu.fi/ZMUT.5788
http://id.herb.oulu.fi/GAL.8683
http://tun.fi/SLE.42297
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Identifier syntax and creation

● For specimens, users are allowed to manually create identifiers. Syntax:
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http://id.luomus.fi/HA.H3313773

Scheme

identifier 

fixed

Domain

name fixed, 

few options

NamespaceID 

assigned by 

FinBIF

ObjectID given by user,

who has responsibility

● All other resource identifiers are automatically generated

😍
User

😬
Admin

(but not 

often!)
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Sharing Identifier to GBIF

We include our specimen identifier to GBIF as dwc:catalogueNumber – making it 
findable via GBIF Search UI Simple search
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Advantages of the identifiers

● Collections
○ Quick and easy access to specimen data
○ Mobile access 
○ Unique & reliable identification of specimens
○ Human-readable & memorable

● Research and open data
○ Increased visibility and quality
○ Quick & easy access to specimen data
○ Traceability
○ Credits to institutions and collectors

● Technical
○ Low cost
○ Easy to maintain
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Concluding thoughts

● Users do often want to include meaning to identifiers
○ Continuous balancing act, think beforehand

● Many competing identifier proposals exist but we at FinBIF continue with these for now
○ We are looking into generating DOIs for our specimens as well

● A specimen will always have multiple identifiers
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helpdesk@laji.fi
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Piirainen
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Big thanks to my colleagues at Luomus!
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StandardsMathias Dillen

Minimum Information about a Digital Specimen 
(MIDS)

Quentin Groom

Meise Botanic Garden
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A standard listing the data elements of a Natural History specimen that should be 
digitally available to achieve a certain level of digitization

What is MIDS?

1. Bare
2. Basic
3. Regular
4. Extended
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Why do we need MIDS?
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→ Guide digitization strategies

→ Measure digitization status

→ Promote interoperability

→ Indicate specimen data comprehensiveness
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Calculating MIDS
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To be 

decided…

- Reproducible

- Repeatable

- Automatic

- As generic as possible

Needs to be

https://github.com/AgentschapPlantentuinMeise/MIDSCalculator
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Calculating MIDS
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- Reproducible

- Repeatable

- Automatic

- As generic as possible

Needs to be

https://rebrand.ly/synth-cdd
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GBIF download 

doi:10.15468/dl.fuu99k

(PreservedSpecimen from Bulgaria)

https://doi.org/10.15468/dl.fuu99k
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Standards - Minimum Information about a Digital Specimen - Mathias Dillen

Acknowledgments:
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Lynn Delgat
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StandardsRoger Hyam

The International Image Interoperability Framework 
(IIIF) – taking specimen images to the next level
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A visualisation zoo!
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The trouble with images as files

● Resolution
○ Images are rarely shared at the resolution they are captured
○ You can’t zoom into a paper.

● Versioning
○ There is no single source of authority
○ Improvements don’t get pushed to user

● Compositing
○ No originals from multiple institutions on the same page
○ Multiple views of the same specimen not supported 🐝
○ Annotations of the image don’t appear with the image
○ Transcriptions and translations aren’t overlayed

● Open Science
○ The user can’t contribute back to the origin
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Analogy: “It is like emailing around Word docs rather than 
using a shared drive.”
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The solution already exists
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SYNTHESYS+ Work Package 4 Task 4.3
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● Aims
○ Promote the adoption of IIIF
○ Exemplar implementations
○ Integration with existing standards

● Outcomes
○ 11 major institutions from 7 countries
○ 5 case studies
○ Best Practice Implementation Manual
○ Adoption by CETAF as best practice
○ Inclusion in the GBIF index 

● Future Projects
○ “No brainer” adoption in new deployments
○ Integration with AI by providing uniform access

https://cetafidentifiers.biowikifarm.net/wiki/IIIF

Specimens from different institutions in the same application

Draggable IIIF logo 

on GBIF site

https://cetafidentifiers.biowikifarm.net/wiki/IIIF
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● The successful IIIF roll-out was the fruit of much hard work by 

dedicated people spread across institutions and countries.

● Many of these techies are work behind the scenes and don’t 

often get a mention.

● The standards we used have been developed and shared by 

individuals and institutions from other disciplines in a spirit of 

openness. 

● All these contributions warrant our gratitude.
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StandardsDavid Fichtmueller

Botanic Garden and Botanical 
Museum Berlin (FU-BGBM) Wikidata - A Collaborative Database About Everything
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What is Wikidata?
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What is Wikidata?
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Structured Information Encyclopedic Articles

=
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Data Model
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Item

Label

Description
Aliases

Property Object
Statement

Data Value
Qualifiers

Q-Number
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Statistics

> 0.100.000.000 Items
> 1.800.000.000 Edits
~ 0.000.025.000 Active Users
~ 0.000.011.000 Properties

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

scholarly article

person

other

administrative 

territorial entity

astronomical 

object

taxon

architectural 

structure
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● Easy to use UI

Editing

Manual
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Semi-Automated Automated

● QuickStatements ● Via API
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Querying

Query Service

● SPARQL Queries
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API

● When you know what you want
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Community

Wiki Projects for specific topics

WikiProject Biodiversity
https://www.wikidata.org/wiki/Wikidata:WikiProject_Biodiversity

WikiProject Taxonomy
https://www.wikidata.org/wiki/Wikidata:WikiProject_Taxonomy
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New Properties

● Proposal: Why is it needed? Where and how would it be used?
● Public Comment Period: Other Wikidata users can weigh in.
● If general support: new Property is created.

https://www.wikidata.org/wiki/Wikidata:WikiProject_Biodiversity
https://www.wikidata.org/wiki/Wikidata:WikiProject_Taxonomy
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Mediawiki with Wikibase Extensions and related tools

Wikibase

The software that Wikidata runs on.
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For content that doesn’t fit into Wikidata

You can run your own instance
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Standards

People’s identifiers

Joaquim Santos

University of Coimbra (Herbarium)



Standards - People’s identifiers - Joaquim Santos

People are a fundamental part of Natural History Collections
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Charles Darwin
Julia Margaret Cameron, Public domain, via 

Wikimedia Commons

A line-up of Charles Darwin's finch specimens from 

the Galapagos Islands
© The Trustees of The Natural History Museum, London



People are unique, but their names are not
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Standards - People’s identifiers - Joaquim Santos



Some people can use different names
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Standards - People’s identifiers - Joaquim Santos



We need a way to unambiguously identify people
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● VIAF - Virtual International Authority File
● ISNI - International Standard Name Identifier
● Harvard Index of Botanists
● IPNI - International Plant Names Index
● ZooBank
● Biodiversity Heritage Library
● ORCID - Open Researcher and Contributor ID
● Wikidata

Standards - People’s identifiers - Joaquim Santos



Bionomia
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Standards - People’s identifiers - Joaquim Santos
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Standards - People’s identifiers - Joaquim Santos
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Standards - People’s identifiers - Joaquim Santos

Linking all existing specimens to the people that collected them, 
and ensuring that new specimens have unambiguous collectors 

from deposition in a collection
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Creation and implementation of Identifiers for people 

connected to scientific collections will:
● allow interoperability of scientific data

● give a boost to interdisciplinary research

● raise the quality of biodiversity data

● quantify the return of investment of research

● reveal and acknowledge the contribution to science of a wider diversity of 

people involved in the collections

● give recognition to the colonial history of collections

● reduce the costs of maintaining collection data

● help implement the Nagoya protocol and the targets of the CBD

● increase efficiency of digitisation of collections

● facilitating reporting requirements

Standards - People’s identifiers - Joaquim Santos
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Standards - People’s identifiers - Joaquim Santos
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StandardsMatt Woodburn

Natural History Museum, London
Latimer Core: overview and applications
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What is Latimer Core?

A TDWG data standard for describing collections of natural science objects

● Supports the representation and discovery of natural science collections, by 
structuring data about the groups of objects that those collections and their 
subcomponents encompass

● Applies to a wide range of collection description use cases, from describing the 
overall collections holdings of an institution to the contents of a single drawer 
of material

● Enables the modelling of the sometimes complex relationships between these 
groups of objects
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Latimer Core development
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Overview
23 classes, 224 properties
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Applications: DiSSCo core data architecture

● Work in progress to 
serialise Latimer Core as 
FAIR Digital Objects, to 
represent collections in 
the core DiSSCo Digital 
Object Architecture

● Collections data will be 
served up as Latimer Core 
to DiSSCo end user 
services (e.g. ELViS and 
the Collections 
Digitisation Dashboard

openDS

openDA

openDigitalSpecimen

openDigitalAgent

collections
organisations

people
machines

FAIR Digital
Objects

DiSSCo
Digital
Extended
Specimen
backbone

part of
Latimer Core

DiSSCo 
services
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Applications: collections registries, surveys and dashboards

● Complex landscape of overlapping and related collection 
registries, so data interoperability is increasingly important

● Many now have plans to adopt or map to Latimer Core for 
sharing and publishing data
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Applications: institutional collections management

Collections assessment and discovery
(“Join the Dots”)

~3000 object groups providing a structured 
overview of the entire NHM collection, digitised and 
undigitised

Used as an internal tool for collections assessment, 
and published on the NHM Data Portal for discovery

Collections move programme
(“NHM Unlocked”)

Latimer Core models and concepts are underpinning 
spatial calculations, conservation assessments and 
move planning for relocation of 30M+ specimens

Exploring the application to above-specimen-level 
digitisation workflows

Collections Management System implementation
(“RECODE”)

Exploring the implementation of Latimer Core as a core data structure for representing groups of objects across a 
range of potential use cases

narratives, thematic collections, collected material, loans, acquisitions, audits, unsorted collections, indexes…
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Ben Norton
Deborah Paul
Gabriele Dröge
Ian Engelbrecht
Janeen Jones
Jutta Buschbom
Kate Webbink

Maarten Trekels
Quentin Groom
Rob Sanderson
Sarah Vincent
Sharon Grant
Steve Baskauf
(and many others!)

Please visit

https://github.com/tdwg/cd/wiki

for more information

Huge thanks to

https://github.com/tdwg/cd/wiki
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Standards
Edmund K. Schiller

Naturhistorisches Museum Wien
Sorting our jungle of juristic requirements

with suggestions for implementation in and beyond DiSSCo
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For decades - or even centuries - it is daily business to sort organisms
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after collecting, & where necessary export/import
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Genetic research became cheaper – much cheaper !
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less than 1$

Data growth in the European Nucleotide Archive ENA
from Harrison et al. 2021. The European Nucleotide Archive in 2020.

Nucleic Acids Research 49: D82-D85
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less than 1$

Data growth in the European Nucleotide Archive ENA
from Harrison et al. 2021. The European Nucleotide Archive in 2020.

Nucleic Acids Research 49: D82-D85

Adoption of the

Nagoya Protocol

Nagoya Protocol

entered into force

Genetic research became cheaper – much cheaper !
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The notion spreaded that organisms are “genetic resources”

Definition:

genetic resources are

genetic material of

actual or potential value
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The notion spreaded that organisms are “genetic resources”

Definition:

genetic resources are

genetic material of

actual or potential value

Source of:

monetary benefits

&

non-monetary benefits
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Permits & Contracts:
different names and contents in every country

45 national regulations on Access/Benefit-Sharing

submitted to the ABS-Clearing House
3.2.2023
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Permits/Contracts: 

Biodiversity Permit/Contract Typology
&

Typology for legal/contractual terms for biodiversity objects

● 50 general Types
● 26 specific Types (limited resources)
● 11 loan Types (limited resources)
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Legal/Contractual Terms:

● 7 Categories with altogether 38 Types



Standards - Sorting our jungle of juristic requirements- Edmund K. Schiller

Suggestion - The Institutional Database
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Suggestion - The Institutional Database
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Suggestion - The Institutional Database
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Suggestion - The Institutional Database
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Suggestion - ELViS/DiSSCo
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Suggestion-ELViS/DiSSCo

Code:

Document content in a 

form that computers can 

act upon

The technical infrastructure 

reflects the dynamic nature of 

metadata
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Suggestion - international platforms

The search results already include
e.g. for a sample of the beetle Abacetus bipunctatus (Motschulsky, 1865):
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Suggestion - international platforms

The search results already include
e.g. for a sample of the beetle Abacetus bipunctatus (Motschulsky, 1865):

→ Permit(s) and Contract(s)

→ 15 Permit Types redefined &

extended to 38 Types

→ new: Legal/Contractual Terms
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Many thanks go to my co-workers in this task:

Karin Wiltschke, Jutta Buschbom, Eva Häffner, Frederik Leliaert, Breda Zimkus, John Dickie, 

Suzete Gomes, Chris Lyal, Daniel Mulcahy, Alan Paton, Gabi Droege



https://www.menti.com CODE:2874 9660

https://www.menti.com/alr7tkw9oivt
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ORGANISATIONAL 
HUMAN CAPACITY

Session:
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Session: Organisation & Human CapacityEva M. Alonso

Naturalis Biodiversity Center DiSSCo Governance
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Structure
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1. DiSSCo Governance during the preparatory & transition phases

a. DiSSCo is a community-driven RI 

2. DiSSCo ERIC Roadmap

a. DiSSCo ERIC governance model

b. Next Steps
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DiSSCo Governance during the preparatory & implementation phases
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Community driven initiative

Strong institutional role

National funders as advisory body

Projects no programmes
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Working towards DiSSCo LE governance model
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IRL  Objectives
1. Legal Entity & Roadmap
2. New LE Governance 
3. Business framework
4. New LE Statutes

DPP WP7 + WP4:

Preparation technical work

Collective effort (WP8 + CSO)

National funders (FF)

DiSSCo ERIC Roadmap



Organisation & Human Capacity- DiSSCo Governance- Eva M. Alonso

What does it mean to become an ERIC in terms of governance?
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Community-driven Research Infrastructure
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How did we work?
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- Collective effort

- Best practices and reference documentation (Interviews with well-consolidated ERICS (BBMRI, EPOS, ELI, DARIAH and

CLARIN) and other initiatives (ELIXIR, GBIF), ERIC regulation)

- Identify priorities from the community & national priorities and national expectations

- Principles for governance

- Flexible to guarantee agile decision-making processes

- Community representation to guarantee effective implementation

- Efficient operation to promote DiSSCo strategy and strategic planning

- Long-term sustainability

- Communication: 4 thematic workshops, 4 NNs meeting, 2 Drop-in session, 20 expert/writing groups meetings & DPP

AHMs.
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DiSSCo ERIC Governance model

EB members nominated by the NC;

Institutions' role through their participation in

the NC & EB;

Decision and powers of representation of the

DiSSCo ERIC remain with the DG.

Two-layer model

- General Assembly

- Director General supported by Executive B.
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DiSSCo ERIC - next steps
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How: Non-linear methodology essential to continuously enrich the work

- Steps structure and focus communication

- Open communication and consultation of work at early stages build trust and

eliminates defensiveness

- Stakeholders are empowered by being an active part of the decision-making

- Decisions are fully endorsed by majority

Next Steps

➢ Preparation of Technical and Scientific description

➢ Call for Hosting and Founding members



THANK YOU
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Session: Organisation & Human Capacity

Human Capacity: DiSSCo talks of a collective effort
Ana Casino

CETAF



DiSSCo Research Infrastructure

We have learned about a entire set of achievements made through the different 
DiSSCo-linked initiatives

We have heard about different facets and dimensions of the RI

We have witnessed the huge advances made during the preparatory phase of DiSSCo RI

Organizational and Human Capacity- DiSSCo talks of a collective effort - Ana Casino
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Collections Technology Data Standards

…and?
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Human resources is the workforce of an organization

This concept links to human capital, the knowledge and skills of the individuals 

At the end we are talking about our major driver:

Human resources

Is that a “normal” resource?
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people!
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Enabling the community to move forward
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To facilitate the RI operation through the DiSSCo ERIC, a central hub supported by a 
distributed community

Components: HR policies, landscape, global frameworks

Supporting pillars for the construction of DiSSCo

To ensure effective use of the RI and full exploitation of its services
Components: Training, specialization, digital maturity, standardization 

Capacity building for implementing a collective effort

To secure commitment and sustainable contributions on the long-term
Components: NNs, Business model, costs and funding, policies and protocols

Instrumental contributions for wide endorsement
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Capacity building for a collective effort
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● Map of the digital maturity across the community
○ Self-assessment to facilitate access
○ A mechanism to be linked to other similar tools (policies compliance, 

specialization plan, CETAF registries)

● Identification of the capacity needs in competences and skills 
○ To gather training offer (living catalogues) 
○ To generate best practices and recommendations
○ To disseminate standardized procedures 
○ To speed-up the learning curve among different levels of maturity

● Definition of a training strategy 
○ To streamline training activities and tool-up the staff
○ To create centres of expertise
○ To measure resources required
○ To establish structured and sustainable mechanisms 
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Capacity building – some relevant outputs
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● Training mechanisms and structures
○ Training catalogue under SYNTHESYS+ (SYNTH+)
○ Training strategy under DiSSCo Prepare (DPP)
○ Training school under MOBILISE

● Assessment tools
○ Specialization plan (DPP) 
○ Metadata schema for policies compliance (SYNT+) and Assessment tool (DPP)
○ Best practices and standardization (MOBILISE)
○ Help desk (SYNT+ and DPP)
○ Users’ manual (SYNTH+ and DPP)
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Instrumental contributions for wide endorsement
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● Establishment of an open space with National Nodes for dialogue and interaction and 
provide the means to articulate a coherent and comprehensive narrative for DiSSCo

○ To enable permanent update
○ To collect harmonized feedback
○ To run collective surveys and consultations

● Consolidation of the community engagement
○ To tackle shared challenges with a collective approach to underline impact
○ To strengthen the cohesiveness and coherence of proposed  pathways 

● Definition of a supporting business framework
○ To identify the criteria, interdependencies, cost units and cost lines of DiSSCo
○ To integrate services delivery (cost recovery) and services procurement processes 
○ To secure long-term commitment through contributions

● Promotion for wide endorsement
○ To secure a joint vision with a common message
○ To consider national specificities and accommodate narratives 
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Instrumental contributions – some relevant outputs
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● Communication and outreach
○ Communication strategies (SYNT+, DPP, and MOBILISE)
○ Websites, social media and visual material (all) 
○ Common dissemination actions: conferences, events, workshops  (all)

● Engagement mechanisms
○ NNs meetings (DPP)
○ Networking activities (MOBILISE workshops)
○ Advocacy strategies (DPP)

● Financial structure
○ Cost Book of DiSSCo
○ Pre-procurement, services cost, contributions model

● Landscape analysis and integrative tools
○ Case-studies towards EEA and other areas/agencies of interest
○ Recommendations for collaboration with private sector (SYNT+ and DPP)
○ Identification of standards and protocols (MOBILISE)
○ Common repositories and knowledge graphs definitions (DPP) 
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Supporting pillars for the construction of DiSSCo

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

● Identification of dashboards and supporting elements
○ To offer a common understanding and an overall view
○ To track progress and gaps

● HR suitable structures and policies 
○ For recruitment and selection
○ For securing teams stability
○ For distributed operation

● Analysis of the surrounding landscape to operate in
○ To consolidate links with RIs and ensure cross-fertilization 
○ To build long-term strategic partnerships
○ To consider services provision from relevant stakeholders

● Alignment with global initiatives 
○ To contribute to a global aggregated picture
○ To leverage on ongoing /coupling activities and share efforts
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Supporting pillars – some relevant outputs
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● Identification of dashboards and supporting elements
○ Dashboard for Digitization of collections (SYNT+)
○ Map of users’ communities and requirements (DPP)
○ Helpdesk (SYNTH+ and DPP) 

● Policies and recommendations
○ Access criteria both TA and VA (SYNT+)
○ HR policies (DPP)
○ Structural  mechanisms as the Centres of Excellence (DPP)
○ Guidelines for standards (MOBILISE) in archiving and data preservation, 

data publishing, persistent and unambiguous people identifiers, data 
mobilisation, FAIRness in data management.

● Global endeavours
○ Linked projects (such as BiCIKL, BGE, BioDT, TETTRIs)
○ Biodiversity next, FDO, others

● Comprehensive result: Construction Master Plan for DiSSCo RI
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People is not just a resource. It is the driver to success 
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To communicate, to share, to teach and train, to collect, to engage, to advocate, to produce, 
to spread, to gather, to research, to implement, to think strategically, to promote, to foster, to 
build a common understanding around digital specimens, to drive a profound change to 
transform the way we operate and tackle challenges.

To drive the mindset shift and the institutional change required to 
effectively carry out the digital transformation of this new era in 
the field of natural science collections.

Let’s look together to the future of DiSSCo



THANK YOU
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Session: Organisation & Human Capacity

Experts’ Panel and Discussions

Ana Casino

CETAF

Eva Alonso

Naturalis Biodiversity Centre



Organizational and Human Capacity- Experts Panel- Eva Alonso/Ana Casino

Organizational and human capacity gathers a multiplicity of aspects
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funding, training, stakeholders’ interaction, impact, inclusion and harmonization

Gender balanced panel



Organizational and human capacity gathers a multiplicity of aspects
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funding, training, stakeholders’ interaction, impact, inclusion and harmonization

Funding (Ana de Castro, NL): “The importance of engaging funding agencies early in the construction 
of a RI”.

Training (Larissa Smirnova-MA, BE): “Tooling up and training our human resources”

Impact (Rui Figueira, UL, PT): “Producing an impact in economic and social terms”. 

Harmonization (Helen Hardy, NHM; UK): “ Assessing the level of maturity of our community”.

Stakeholder’s interaction (Urmas Koljag, NHM Out; EE): “Leveraging and connecting with 
complementary RIs”.

Inclusion (Francois Dussolier, MNHN, FR): “ How experience on building cohesiveness at national level 
support the development of DiSSCo”.

Organizational and Human Capacity- Experts Panel- Eva Alonso/Ana Casino



Building, facilitating an ever-growing network!



Collaborating and inspiring each other in-person and online



Exchanging knowledge and expertise to build a pan-European collection



Linking people, projects, institutions and data to proudly say



Presenter link

Participants, please go to www.menti.com and use the code: 8923 5011

https://www.mentimeter.com/app/presentation/alwhhfjs9jt4ykuxm4h3msi81yq5iv7u/kh522s4sjsgj
http://www.menti.com
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QUESTION 1
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QUESTION 2
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QUESTION 3
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QUESTION 4
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QUESTION 5
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THANK YOU
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(We’ll be back at 11:00h CET)
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CLOSING PLENARY

Session:



Presenter link
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Closing Plenary

Closing remarks from previous sessions

Quentin Groom

Standards

Ana Casino

Organisational & Human Capacity

Sharif Islam

Digital Infrastructure

Kristina Gorman

Physical Access

Sandy Knapp

Virtual Access

Jana Hoffmann

Digitisation
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Closing Plenary

Closing remarks from previous sessions

Jana Hoffmann

Digitisation



Closing - Digitisation: Transforming collections - Jana Hoffmann and Elspeth Haston

● broad discovery versus on-demand - or both?
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Digitisation - part of a larger transformation process
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https://doi.org/10.7479/44ds-qd81

Closing - Digitisation: Transforming collections - Jana Hoffmann and Elspeth Haston
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Closing - Digitisation: Transforming collections - Jana Hoffmann and Elspeth Haston
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Closing - Digitisation: Transforming collections - Jana Hoffmann and Elspeth Haston



● broad discovery versus on-demand - or both?
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Digitisation - part of a larger transformation process

● linking physical objects to the possibilities of the digital - not forget them

● communicate and accept the overhead 

● explore the possibilities of new revenue streams to meet the overhead

Closing - Digitisation: Transforming collections - Jana Hoffmann and Elspeth Haston



● Standing on the shoulder of giants - We have accomplished a lot already!

● Never-Ending story - technology, workflows, user requirements, knowledge 

● Let’s not forget to implement and consolidate! 

● Diversity is key - in perspectives, identities, … , origin 

Take home messages…
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Closing - Digitisation: Transforming collections - Jana Hoffmann and Elspeth Haston
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Closing Plenary

Closing remarks from previous sessions
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Virtual Access

Jana Hoffmann

Digitisation
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Digitisation
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Benefits of Transnational Access

Host institution

• Increased quality of collections

• New metadata

• Data capture & processing

• Facilities used in novel ways

• Increased use of collections leads to 

enhanced value in the collections

Wider community

• Research outputs

• Increased collaborations

• Fast-tracked progress in global research 

issues:

• environmental + climate change + 

climate modelling

• soil biodiversity

• marine, freshwater + terrestrial 

ecosystem functioning

• mineral deposit distribution

• food security

User

• Collaborations

• New skills

• Career progression

• Research results

Closing Remarks – Physical Access Kristina Gorman

Long-forgotten specimens
Visitor discussions/seminars
Bridge to other collections
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Challenges

Closing Remarks – Physical Access Kristina Gorman
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Challenges

Closing Remarks – Physical Access Kristina Gorman

“Virtual Access”

“Transnational Access”

“Access”

More digitisation              More knowledge               More demands for access
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Closing Plenary

Closing remarks from previous sessions

Sharif Islam

Digital Infrastructure

Kristina Gorman

Physical Access

Sandy Knapp

Virtual Access

Jana Hoffmann

Digitisation



Digital Infrastructure
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Closing Plenary

Closing remarks from previous sessions
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Standards

Sharif Islam

Digital Infrastructure

Kristina Gorman

Physical Access

Sandy Knapp

Virtual Access

Jana Hoffmann

Digitisation



Closing remarks and Future Plenary - DiSSCo - Quentin Groom

Standards need effort
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● Standards development requires international collaboration

● Standards take a lot of work to develop

● Standards take a lot of work to maintain

● Standards adoption is not automatic and take time 



Closing remarks and Future Plenary - DiSSCo - Quentin Groom

Standards give a big return on investment
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● Standards accelerate digitization and research

● Standards future proof work

● Standards support innovation

● Standards save a lot of time and money!



Closing remarks and Future Plenary - DiSSCo - Quentin Groom

Standards connect data together
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● CETAF Stable Specimen identifiers

● People identifiers

● Wikidata - A collaborative database about everything



Closing remarks and Future Plenary - DiSSCo - Quentin Groom

Standards underpin DiSSCo
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● Latimer Core: Collections descriptions and comparisons

● Minimum Information for a Digital Specimen (MIDS)

● International Image Interoperability Framework (IIIF)

● Legal best practices
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Standards
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● Contribute

● Fund

● Prioritize
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Closing Plenary
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Kristina Gorman

Physical Access

Sandy Knapp

Virtual Access
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Digitisation



Take home messages

Organisation & Human Capacity
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Take-home messages
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Training and capacity building
- Training is a mechanism that act transversally, engaging the community, scaling-up and 

widening the process of furnishing staff adequate skills, providing bottom-up information on 
needs and requirements for improvement.

- A consolidated team of experts at the central Hub is strongly required for ensuring smooth, 
rapid and harmonized streamlining of the DiSSCo developments, once the ERIC is formalized.

Funding
- In a distributed RI as DiSSCo, multiple sources of funding will be collated while the core 

operation will be sustained with governmental  financial commitment (min 5 years rounds) and 
supported with institutional contributions through the provision of both reliable, updated, and 
FAIR data at scale and format needed, and the services built on top.

- The active participation of governmental funding agencies in the construction process of 
DiSSCo has been pivotal for first, understanding requirements across countries and secondly, 
transmit the need for long-term commitment.



Take-home messages
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Harmonisation
- The creation, formalization or even the identification of the needs for new or improved 

standards have been instrumental for fostering the setting-up of suitable structures that could 
allow interoperability, development of common unified certificates, and alignment of 
processes and workflows.

- The community has to be aware of the progress done, the maturity achieved, the expertise 
gather but also, of the challenges ahead in terms of new skills, capabilities and the way 
institutions need to respond to RI requirements. 

Impact
- The exploitation of DiSSCo will create an enormous impact on different societal layer, political, 

social and economical. The impact should be measure against what would be the situation 
without DiSSCo RI. 

- SEI proves the return expected for DiSSCo RI fully operational might be between 7-10 times the 
investment made. 

Organizational and Human Capacity- Ana Casino/Eva Alonso



Take-home messages
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Stakeholders’ interaction
- DiSSCo operates in a large, varied and increasingly populated landscape which adds complexity 

to understand synergies, detect complementariness and find the correct niches. A different and 
more enriching perspective is to analyse the cross-fertilization rather than identifying borders 
and specificities.

- Initiatives running at national or regional level can be used as references to be replicated, 
scaled-up or customized throughout DiSSCo community to  avoid duplication of efforts in a 
world with a technology in continuous evolution.

Inclusion
- The criteria of inclusion is instrumental to elude different maturity levels while consolidating a 

strong sense of community and build on trust, confidence and engagement.
- National efforts are fundamental to support DiSSCo endeavour but also, can benefit from the 

RI to scale up and operate seamlessly. 

Organizational and Human Capacity- Ana Casino/Eva Alonso



Presenter link

Participants, please go to pollev.com/mutualsands447

https://www.polleverywhere.com/multiple_choice_polls/MdQ3dDzGIR6l4wA61hq9C
http://pollev.com/mutualsands447


Debate about the statement:

"DiSSCo should have digitisation 

as its main priority"



This house believes that DiSSCo should have digitisation as its main priority

Urgency: The time to act is now
Uniqueness: Mass digitisation is our greatest shared challenge
Value: We are more than the sum of our parts
Opportunity: Digitisation unlocks the greatest potential
Efficiency: Productivity comes from scale
Funding: Pan European funding is possible

Collections data is infrastructure



Accelerate 
Collections-to-Impact

• Avoid moving from Physical Silos to Digital Silos

• Establish clear value chains – information-2-knowledge

• As data volume grows so is the need for scaled up knowledge 

production operations

• Use the combined powers of human and artificial intelligence

• Let true demand drive content mobilisation

Collections 
Data

Scaled 
Knowledge

Impact 
Delivery

data, data, everywhere,
nor any drop to drink
paraphrasing Samuel Taylor Coleridge

Great wave off the coast of 
Kanagawa (Katsushika Hokusai, c. 1830)



Ask Me Anything 

about DiSSCo



Ask Me Anything

● Will DiSSCo provide money for digitisation?

● When will Latimer Core be a standard?

● What do I need to do to share my data as Digital Specimens?

● How can I add documentation to the DiSSCo Knowledgebase?

● Can I use ELViS for National Access Calls?

● …

Example questions
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Closure

Handover of DiSSCo’s Construction 
Master Plan




