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“Only” 13,494 new animal species described 
in 2012 (Index of Organism Names) 



How much have taxonomic descriptions 
changed since Linnaeus? 



The data deluge 
Massive sampling/data gathering 



Rod Page, iPhylo blogspot, 12 April 2011 

Proportion of dark taxa increase 
dramatically! 



Low uptake of open data publishing/sharing 



Solutions? 



Turbo-taxonomy: 
publish fast and many! 

 

Pipeline descriptions of new species  
(Butcher et al. 2012, Riedel et al. 2013b): 

 

 molecular data  

 concise morphological descriptions 

 digital imaging 





Eupolybothrus cavernicolus 



Methods 

 Morphological study with 
a Zeiss microscope  

 SEM images  

 Mitochondrial 
Cytochrome C Oxidase 
Subunit I gene 
sequencing 

 Full transcriptome 
sequencing 

 Micro-CT scanning 

 Video of living specimen  

 

 



Morphology 

E. leostygis  E. cavernicolus sp.n. 



Molecular delimitation 

1. The final dataset comprises 39 COI 
sequences from 10 species.  
 

2. Molecular delimitation through 
ABGD algorithm - Puillandre et al. 
(2012) 
 

3. The new species clusters with E. 
leostygis, its morphologically closest 
neigbour 
 

4. Intraspecific K2P genetic distance 

was 0.0 % for E. cavernicolus 



Transcriptome sequencing 

i. A total of 67,785 scaffolds were 
produced with an average length of 
812 bp.  

 

ii. Subsequent annotation was 
conducted by tracing homologs 
against current available databases 

 

iii. Using orthoDB, 2,188 one to one 
orthologs were filtered out from 
four selected arthropod genomes: 
Drosophila melanogaster, Daphnia 
pulex, Ixodes scapularis and 
Strigamia maritima 



Micro-CT in Taxonomy 

By employing micro-CT scans in taxonomy, 
important morphological and anatomical 

characters can be examined in their natural 
position without damage to the original 

specimen  



Micro-CT scan 

Faulwetter et al. (2013) suggested the creation of high-
resolution virtual morphological and anatomical data libraries 
allowing reconstruction and interactive manipulation of type 
specimens, the so-called ‘cybertypes’.  



Data repositories 

 GigaDB (complete database) 

 NCBI (COI and transcriptome sequences) 

 BOLD (COI) 

 Morphbank (morphological images)  

 Morphosource (micro CT row data, 3D 
model) 

 Plazi (taxon treatments of legacy literature 
related to genus Eupolybothrus  



GigaDB in this example provides direct links between the 
genomic and micro-CT data, through a Darwin Core CSV 
dataset describing the type specimens, as well as capturing 
all of the metadata in the interoperable ISA-TAB format 

Data management pilot 



Next generation sequencing 
and imaging require  

next generation publishing! 





Novel concepts 

Authoring, reviewing and publishing in one 
place, for first time! 

Upfront markup! 

“Small” data imported in and downloadable 
from text  

Large datasets published as data papers  

Text stored and treated as data 

Community peer-reviewed and community 
owned interoperable data  

Text and data integrated publishing! 

 

 



Download data 



Interactive mapping of localities 





Imagine how taxonomic data  

(if published this way) can be re-

used… 

… across different 

domains…. 



I            Open Access! 

and…. 
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