
  

Cyberspecimens
 

 

from creation 
to curation 

and publication

Sarah Faulwetter
@sarsifa



  

Cyberspecimen

Cybertype

Avatar

Accurate, virtual (3D) representation 
of the physical specimen



  

cybertypetype material
Godfray, HCJ (2007) 
Linnaeus in the information age. 
Nature 446: 259–260

By Hannes Grobe/AWI CCBY 3.0 via Wikimedia Commons



  

X-ray tomography 
/ micro-CT

Magnet Resonance 
Imaging (MRI)

Photogrammetry

Laser surface scanning

Volume data
(internal & external 

structures)

Surface data
(external structures)



  

Why cyberspecimens?



  

The taxonomic bottleneck



  

The taxonomic bottleneck



  

The taxonomic bottleneck



  

The taxonomic bottleneck



  

Cybertype



  

instant access to museum material at any time

...simultaneously, by multiple 
researchers from any place
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instant access to museum material at any time

...simultaneously, by multiple 
researchers from any place

protection of valuable specimens 
from damage or loss

digital format → usage by computers
       → new types of analyses



  

provide information of the same accuracy and reliability 
as the physical specimen

be created without affecting the 
morphological, anatomical and molecular identity 
of the physical specimen

be linked to the original specimen  
(which can be consulted if in doubt)

be retrievable

A cyberspecimen should...
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Scanning Electron Microscope (SEM) Micro-CT

Source: Aguado et al. 2008, Zootaxa

Syllis gracilis (Annelida)



  Lumbrineris latreilli (Annelida)

Light microscope and drawing Micro-CT (surface model)
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Curation
(= Data management)



  

metadata / annotation system 



  

Purpose of metadata



  

retrievability and discoverability
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data interpretation

location, accessibility and terms of use

relationship with other resources

 assess fitness for use

retrievability and discoverability

promote re
-use of da

ta 

-> avoid du
plication of

 efforts

process of information cre
ation 

can be understood and repe
ated



  

What and how should I record?



  

No agreed standards or guidelines 
for natural history 3D data



specimen

● Specimen ID

● Specimen provider

● Taxon name

● Specimen description

● Size (mm)

● Fixation medium

● Preservation medium



optional

specimen

Specimen preparation 
& image acquisition 

● acquisition ID
● [pre-treatment details]
● [sample holder & medium]
● person performing acquisition
● acquisition date
● scope of acquisition
● acquisition parameters



optional

data processing

specimen

Specimen preparation 
& image acquisition 

● scope of processing

● person processing data

● processing date

● processing steps / details



optional

data processing

● storage place of specimen

● storage place of files

storage

specimen

Specimen preparation 
& image acquisition 



  

publication / dissemination



  

Purpose of data publication

part of the 
institute’s mission

research data 
(supplementary to paper)

(archival, deposition)



Voluminous data 

(up to 100GB)



What to publish? 



What to publish? 

Processed data

Steps & analyses 

Raw data



What to publish? 

Processed data

Steps & analyses 

Raw data

+ metadata!





Where to publish? 



Where to publish? 

Not as supplementary data to paper



Where to publish? 

Not as supplementary data to paper

Data repository



  

molecular biology GENBANK

biogeography

Where to publish? 



  

● Dryad
● Figshare
● GigaDB
● Github
● Zenodo
● MorphoBank
● MorphoDBase
● MorphoMuseuM
● MorphoSource

Where to publish? 



  

● Dryad
● Figshare
● GigaDB
● Github
● Zenodo
● MorphoBank
● MorphoDBase
● MorphoMuseuM
● MorphoSource

Where to publish? 

Type of data (volume, surface, analyses...) ? 
Size restriction? 
Costs?
Type of license for re-use? 
Globally unique identifier (DOI) offered? 



Data papers



  

No metadata standards exist

Multitude of data repositories

Publication = time consuming & 
difficult due to data volume
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No metadata standards exist

Multitude of data repositories

Publication = time consuming & 
difficult due to data volume
Publication = time consuming 

Many datasets not published
Online datasets not retrievable

Common registry  / 

metadata repository
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