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What are data?

“I have come to these conclusions by personally 
leading my pupils on wanderings through the 
tangled web of nature, in order that I can spur 
others on to an examination and explanation of 
nature rather than a reiteration of perceived 
ideas … I shall take exception to the tales of 
actors and the barking of dogs with equal 
measure.”

Linnaeus (1748) Systema naturae ed. 6



Measuring biodiversity lossEnvironmental Change Citizen science

Measuring hyper diversity Data visualisation Species recognition

Digitisation workflows

Computer vision

New research opportunities with open data



Circa 25% UK users

Big science from big natural history data





“From local data to global impact, but also from 

global data to local solutions.”

https://en.wikipedia.org/wiki/FAIR_data

https://en.wikipedia.org/wiki/FAIR_data


DOIs
GUIDs

Barcodes

Darwin Core

Audubon Core







Planetary 

Biodiversity 

Inventories



Plants

Birds

Mammals

Spiders

Amphibians

Cone Shells

Joppa et al. (2011) TREE 26, 551-553.







Collaborative community working 

in Scratchpads
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Solanum in Peru

• 253 native species (276)

• ca. 15,000 collection events 

(24,000 specimens

• 65 herbaria

Särkinen et al. (2015) Revista Peruana de Biología 22, 3-62



Solanum pseudoamericanum

Särkinen et al. (2013) PhytoKeys 31, 1-20.   



Dispersal and exchange?

• Dated family level phylogeny from Särkinen et al. 

(2013)

• Seven areas – all species in tree coded for distribution

• South America

• North America

• Central America

• Caribbean

• Africa

• Eurasia

• Oceania

• Methods: Matzke (2014) BioGeoBEARS

Dupin et al. (2016) Journal of Biogeography 44



Dupin et al. (2016) Journal of Biogeography 44



Diversification dynamics

Echeverria-Londoño et al. (2018) bioRXiv

Methods

• Phylogeny: Särkinen et 

al.(2013)

• Pastis: Thomas et al. 

(2013) 

• BAMM: Rabosky (2004)

• TreePar: Stadler (2011)
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Cardoso et al. (2017) PNAS



Who gets the credit?



Circa 25% UK users

Big science from big natural history data



Bloodhound – the power of attribution

https://bloodhound-tracker.net/

https://bloodhound-tracker.net/


“In an era of rapid climate change, 

botanical and other natural history

collections hold increasingly 

valuable data for understanding 

long-term change and supporting 

conservation. Strengthening 

specimen collection, curation, and 

data availability should be a 

priority.”

Hart et al. (2014) PNAS 111:10615-10619

Virtual access to data
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Where do people accessing natural history collections come from? 

Outside the SYNTHESYS network Partners





License NBN GBIF Wikimedia 

Commons

Zero Public Domain, 

"No Rights 

Reserved"

✔ ✔ ✔

OGL ✔ ? = CC BY N/A

Attribution ✔ ✔ ✔

Attribution-

NonCommercial

✔ ✔ ✘

Attribution-

ShareAlike
✘ ✘ ✔

GBIF note: “CC-BY-NC licences have a significant effect on the reusability of data, 

and data publishers have been encouraged to use the most open option 

they can wherever possible.”

Licences – a minefield?



“From local data to global impact, but also from 

global data to local solutions.”

https://en.wikipedia.org/wiki/FAIR_data

https://en.wikipedia.org/wiki/FAIR_data


Sustainability: the biggest challenge of 
the 21st century…

Raworth (2017) The Lancet https://www.un.org/sustainabledevelopment/

https://www.un.org/sustainabledevelopment/
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