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The past role of museums 

• Identification 
– Expertise 
– Reference materials (specimens & texts) 

• Vouchers 
– Verification (falsifiability of records) 
– Historical distributions 

• ‘Spiritual home’ 
– Inspiration 
– Physical space 
– Place for coordination 



What’s changed? 

The ‘Digital Disconnect’ 
• Surge in computational power & 

affordability (=availability) 
• Cheap and fast outputs possible 
• Data quantity metrics are intuitive 
• Museums ‘bog down’ the process 



What’s changed? 

Professionalisation in museums 
• Collections Trust 1977 
• SPECTRUM standards for documentation 
• Changes in funding streams – especially 

prioritisation of project funding 
• Adoption of new business models and 

reinvention of purpose and position 
 
 

 



What’s changed? 

Changes in research agendas 
• Improvements in molecular biology 

methods 
• Decline in whole organism biology 
• RAE/REF & Impact Factor 
• Loss of taxonomic posts & decline in 

taxonomic expertise 
 



Systematics, the scientific basis for 
inventories of biodiversity 

A taxonomic inventory strategy is proposed for the 
planetary exploration of biological diversity. Such 
inventories result in comprehensive collections, our 
only insurance against bio-ignorance; meet needs for 
basic taxonomic and phylogenetic research; make full 
use of limited taxonomic resources; and provide 
credible, verifiable data associated with museum and 
herbarium specimens. 

Q. D. Wheeler. 1995. Systematics, the scientific basis for inventories of 
biodiversity. Biodiversity & Conservation, 4(5):476–489 



Natural History Museums in a 
Postbiodiversity Era 

As the major issues in exploration and 
systematics are resolved and society's interest in 
biodiversity wavers, museums need to embrace 
important new uses for natural history 
collections and, with new partners, begin laying 
new foundations for a postbiodiversity future.  
 

Kevin Winker  BioScience 54(5):455-459. 2004  
https://doi.org/10.1641/0006-3568(2004)054[0455:NHMIAP]2.0.CO;2 

https://doi.org/10.1641/0006-3568(2004)054[0455:NHMIAP]2.0.CO;2
https://doi.org/10.1641/0006-3568(2004)054[0455:NHMIAP]2.0.CO;2
https://doi.org/10.1641/0006-3568(2004)054[0455:NHMIAP]2.0.CO;2


Can Natural History Museums Capture 
the Future? 

• The challenge of the biodiversity crisis. Museums must harness 
their vast, authoritative, collection-based information if the millions 
of specimens they house are to be relevant... 

• The challenge of education. University natural history museums 
(and associated academic departments) must radically alter how 
they educate ... students if the next generation of biodiversity 
research scientists is to be adequately equipped… 

• The challenge of public programs. Natural history museums must 
rethink their educational and exhibit programming if they are to 
engage the people in becoming the environmental conscience of 
the nation. 

• The challenge of management and leadership. Museums must 
evolve their management culture if they are to meet these and 
other challenges. 

Leonard Krishtalka  & Philip S. Humphrey. 2000. Can Natural History Museums 
Capture the Future? BioScience 50(7):611-617.  
https://doi.org/10.1641/0006-3568(2000)050[0611:CNHMCT]2.0.CO;2 

https://doi.org/10.1641/0006-3568(2000)050[0611:CNHMCT]2.0.CO;2


Bioinformatics 

• … the biocollections community needs to be 
able to share and disseminate specimen-
based biodiversity data and to integrate this 
information across research domains. 

• A number of museums have begun to do this, 
among them the Natural History Museum, 
London 
www.nhm.ac.uk/science/projects/worldmap 

http://www.nhm.ac.uk/science/projects/worldmap


Museums at present 

Meeting the challenge of the biodiversity 
crisis: 
• Poor informatics 
• Limited, but increasing digitisation 

of collections 
• Fair physical access to collections  
• Constraints on use of collections 



Museums at present 
The challenge of education: 
• Museum educators often lack a 

bioscience background 
• Largely constrained by focus on school 

syllabus and family audiences 
• University museums are rising to the 

challenge, but often with a broader remit 
or by stealth 



Museums at present 

The challenge of public programs: 
• Patchy. These are driven by a wide range of 

factors – often relating to funding or 'sexy' 
subjects. 

• University museums can do these well, as 
they have a remit to engage with science, 
but public museums struggle as science is 
still often seen by the public as elitist 



Museums at present 

The challenge of management and 
leadership: 

• Few museums in the UK are run primarily 
with natural sciences in mind 

• A lot are managed by people with very 
different priorities – and they hold the 
purse strings 



Recording at present 

• Training provision – FSC, some Universities, 
Wildlife Trusts, wildlife groups 

 linnean.org/education-resources/lifelong-learning 

• Information sharing – GBIF, NBN Gateway 
• Networks – BRC, ALERC, JNCC, NFBR, Linnean 

Society 
• Data providers – professional ecologists, 

volunteers 

https://www.linnean.org/education-resources/lifelong-learning


From: The Biological Records Centre: a pioneer of citizen science. Biol J Linn Soc. 2015; 
115(3):475-493. doi:10.1111/bij.12548 

Biol J Linn Soc | © 2015 The Linnean Society of London 



Recording – the future 

Citizen Science 
• Platforms for collecting and supporting 

the efforts of volunteers 
• Technology - mobile devices, digital 

cameras, etc. provide GPS and voucher 
images plus in-field identification tools 

• Affordable DNA sequencing 
 



Identification quality 

Percentage (±1 s.e.) for correct, incorrect and “don’t know” responses (left graph) 

Austen GE, Bindemann M, Griffiths RA, Roberts DL. 2016. Species identification 
by experts and non-experts: comparing images from field guides. Scientific 
Reports;6:33634. doi:10.1038/srep33634  



Citizen Science data quality 
• Lessons learned: Species identification 

training needs to be extended and 
vouchers included in the protocol. 

• “Requiring voucher specimens to be 
collected for verification could prevent 
errors but would require expert time to 
process.” 

 
A. W. Crall et al. 2011. Assessing citizen science data quality: an 
invasive species case study. Conservation Letters 4,433–442 



DNA barcoding 

• DNA barcoding (a novel technology to provide 
rapid, accurate, and automated species 
identifications using short orthologous DNA 
sequences). 

• 'DNA barcodes’ show promise in providing a 
practical, standardized, species-level 
identification tool that can be used for 
biodiversity assessment... 
Ali et al. 2014. The changing epitome of species identification – DNA 
barcoding. Saudi Journal of Biological Sciences; 21(3):204-231 
https://doi.org/10.1016/j.sjbs.2014.03.003 

https://doi.org/10.1016/j.sjbs.2014.03.003


A plea for DNA taxonomy 

...taxonomy is facing a crisis, because ever fewer 
specialists are available. Here, we explore the 
possibility of using DNA-based methodology 
to overcome these problems... 

Tautz, D. et al. 2003. A plea for DNA taxonomy. Trends in 
Ecology & Evolution 18(2):70-74 
http://www.sciencedirect.com/science/article/pii/S0169534702000411 

http://www.sciencedirect.com/science/article/pii/S0169534702000411


Is this what the future will look like? 

• Inexpensive and fast DNA sequencing & 
analysis 
 

“Our goal is to enable the analysis of any living 
thing, by any person, in any environment” 

https://nanoporetech.com/ 

https://nanoporetech.com/


Is this what the future will look like? 



Museums – the future 
and how to get there 

Digitised collections for use in resources 
for recorders 
• Need to find a stable solution to our 

informatics issues 
• Need to create the will in museum 

management to support digitisation 
that’s fit for purpose 
 
 
 
 



Museums – the future 
and how to get there 

Providing a genetic reference library, for 
DNA barcoding and historical populations 
• Need to address issues with destructive 

sampling 
• Need to demonstrate value of this use to 

researchers, museum management and 
funding bodies 
 
 



Museums – the future 
and how to get there 

Engaging future generations of recorders 
• Need to improve dialogue between 

museum educators and recording bodies 
• Need to identify museums who are 

willing and able to engage 
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