
AFTER DIGITIZATION...  

TAXONOMY? 



GBIF: Over 400 million occurrence data 



GBIF: Over 350 million 
georeferenced occurrence data 







Is this 
taxonomy 

real? 











Problems: 
 
1. Changes in nomenclature 
    (genus names, epithets) 
 
2. Plain wrong identifications 
 
3. Changes in species concepts 
    (splitting, lumping) 
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Pseudocyphellaria crocata 



GBIF: Occurrence data 
Pseudocyphellaria crocata 

(global) 



GBIF: Occurrence data 
Pseudocyphellaria crocata 

(North America) 



crocata s.str. 

North America 1 (undescribed) 

North America 2 (undescribed) 

North America 2 (hawaiiensis) 



SYMBIOTA: Occurrence data 
Pseudocyphellaria crocata 

North 
America 



SYMBIOTA: Occurrence data 
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SYMBIOTA: Occurrence data 
Pseudocyphellaria crocata 

Wash- 
ington 

Three 
species! 



Graphis scripta 



GBIF: Occurrence data Graphis scripta 
(global) 



GBIF: Occurrence data Graphis scripta 
(North America) 



Up to 2011: 
A single species 
(Graphis scripta) 

 
 

Now: 
At least six 

distinct species 



Cora glabrata 



Cora glabrata 
SYMBIOTA: Occurrence data 

Cora glabrata 





Cora glabrata 
SYMBIOTA: Occurrence data 

Cora glabrata 



Up to 2009: 
A single species 
(Cora glabrata) 

 
 
 
 
 

Now: 
Over 100 

distinct species 



How 
can we 
address 

this 
problem? 



In an ideal world: 
 

New round of NSF Funding (ATRBC) 
 

"Advancing Taxonomic Revisions 
of Biological Collections" 

 
Organize ourselves in TRNs 

 
"Taxonomic Revisionary Networks" 



In the real world: 
 

Effective and largely automated ways 
to single out problematic records 

 
Not only feed collections data 

into research but also feed 
research data into collections 

 
"Global automated annotations" 



1. Apply reliability ("quality") scores  
    to each identification using 

a combination of: 
 

Date of most recent identification 
Identification authority 

Cited in monographic work? 
Voucher for DNA studies? 

 
Quality score ranging from 1 to 10 



2. Using automated georeferencing 
and statistical tools 

to single out and prioritize 
problematic occurrence records 

for taxonomic revision 
 

3. Generate a network of taxonomic 
experts and automatically 

alert experts about specific 
problematic occurrence records 



4. Connect published and unpublished 
research to collections data 

through taxonomic experts network 
 

"Global automated annotations" 
 

Automated annotations include 
indication of tools and level 

of expertise required to correctly 
identify species. 



1. Apply reliability ("quality") scores 

Score = 1 

Score = 10 



2. Using automated georeferencing 
and statistical tools 



High quality score 
 
Low quality score 



High quality score 
 
Low quality score 



3. Generate a network of taxonomic 
experts with automated alerts 

 
Taxonomic experts database 

 
Indicate taxonomic groups 

of expertise 
 

Automatically send specimen 
alerts to indicated expert 



4. Connect published and unpublished 
research to collections data 

through universal portals 
 

Annotated specimen:  
"point" correction 

 
Annotated name: 

global "alert" for all specimens 
identified with that name 



"Global automated annotation" 
of species name: 

 
Published reference and/or authority 

 
Alternative correct identifications 

for a given name 
 

Requirements to revise specimen 
(macroscopic, microscopic, DNA) 



Magnitude of the problem? 
 

Per institution: 
 

1. Select 100 samples randomly 
2. Evaluate correct identification 
3. Score percentage of correct 

    identification against:  
 

Date of most recent identification 
Identification expertise 
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