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Why taxonomic splits matter 
for bat biodiversity and viral risk analyses
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Are bats ‘special reservoirs’ 
carrying more viruses than 
expected given their species 
richness? 
à Bat reservoir hypothesis

Luis et al. (2013) Proc B, 
Hayman (2016) Ann Rev Vir

Or do all mammal groups carry 
viral diversity in proportion to 
their species diversity?
à Neutral risk hypothesis

Mollentze and Streicker (2020) PNAS



Viral interaction data is 

not yet resolved enough 

to answer this question.
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Common problem: Same name “A” used with 
different taxonomic meanings
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Question for today:
When do taxonomic splits change viral risk estimates?

TAXONOMY à BIODIVERSITY à RISK
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What are the 
mammal species?



Marsh et al. Upham, Jetz
(2022) J Biogeo



mddmaps R package: maps for v1.2 à v1.11
https://alrobles.github.io/mddmaps/index.html

Ángel L. Robles Fernández
ASU PhD student

Norma A. Hernández Hernández
Visiting Scholar

https://alrobles.github.io/mddmaps/index.html
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Periods of taxonomic change:
with range maps
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How do period 1 and 2 
range map changes 

(taxonomic splits and lumps) 
impact bat-virus interactions?
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Taxonomic splits
1 2

Bat species



Taxonomic splits
1 2

Bat species

= 1 in 6 bat species was affected by 
a taxonomic split since 2008 !!!



Taxonomic splits

n = 245

Most splits divide 
1 or 2 species 
from an existing 
species

But some splits 
divide out 3, 4, 5, 
6 species…



Taxonomic splits

Viral interactions

Carlson et al. (2022) mBio

“Host names were harmonized to 
the NCBI taxonomy using the R 
package taxize…” à synonyms



Taxonomic splits

Viral interactions

245 bat species affected (16.7% of total)

3,343 bat-virus interactions (22.5% of total)

Top 15 species: 
Ambiguous viral interactions 

…impacting…
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Example:
Miniopterus
schreibersii / 
fulginosus

/ fulginosus

Jackson, S. M., & Groves, 
C. (2015). Taxonomy of 
Australian mammals. 

Miller-Butterworth, et al. 
(2007). Molecular Biology 
and Evolution
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Split of Miniopterus schreibersii / fulginosus à top 20 viruses affected





Example:
Miniopterus
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fulginosus

/ fulginosus

?



Broader issue for all mammal-virus data 
à Taxonomic curation tools are badly needed

“Taxonomic 
decay”

Conclusion 1:
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Literature context of viral interactions is key
à Location of sampling à taxonomic changeConclusion 2:

Upham et al. (2021) The Lancet Planetary Health 
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Questions? nathan.upham@asu.edu
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