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Background



Objective

1. What bat species co-roost?

2. Where are they co-roosting? 

3. What are common 

characteristics of the 

environment where co-roosting 

occurs?

The Nutritional Ecology Lab – R. ferrumequinum roosting with M. emarginatus and Asellia tridens



Systematic searches did not 

yield relevant literature

❑ Simmons Collection

❑ Citation collections
❑ Willoughby et al. 2017
❑ Mammal Species
❑ BatBase.org

Methods – Literature Collections



Methods - Unattainable Literature  



FAIR Data – extracted from publications



FAIR Data – extracted from publications

Taxonomic name

authority

author

Publication

http://purl.obolibrary.org/
obo/ENVO_00000067

Interaction

Process

Re-use

http://purl.obolibrary.org/obo/ENVO_00000067


Methods – Ontologies

https://sites.google.com/site/environmentontology/



What we have so far

11,500 interaction records

>360 bat species

>137 countries

>175 publications 

1860-2020

all accessible via the Coronavirus-Host community at Zenodo; 
CETAF-DiSSCo/COVID19-TAF biodiversity-related knowledge hub working group: indexed biotic interactions and 
review summary



*58 interactions
• 16 roost

• 4 anthropogenic

• 1 co-roost

• 36 other

Methods – Example



Methods – Retained verbatim text

“On a number of occasions P. tonganus

were observed feeding simultaneously in 
the same trees with P. samoensis.”



Results

What kind of interactions 

are we finding?



Co-roosts with http://purl.obolibrary.org/obo/RO_0002801

Results – Interactions of interest



Preyed upon by http://purl.obolibrary.org/obo/RO_0002458

Fernando Belmar

Results – Interactions of interest

http://purl.obolibrary.org/obo/RO_0002458


Feces eaten by http://purl.obolibrary.org/obo/OMIT_0004607

Robbie Shore

Results – Interactions of interest

http://purl.obolibrary.org/obo/OMIT_0004607


Visits flowers of http://purl.obolibrary.org/obo/RO_0002622

Robbie Shore

Results – Interactions of interest

Bruce D. Taubert



Cohabitates with ???

Robbie Shore

Results – Interactions of interest



Methods

What kind of roosts are 

bats using?



Results – Co-roosting Environments

Robbie Shore

tree ENVO_01001057 standing tree
cavity in standing 

tree

Rollin Verlinde

http://purl.obolibrary.org/obo/ENVO_01001057


cave ENVO_00000067

Robbie Shore

Results – Co-roosting Environments

Rollin Verlinde

http://purl.obolibrary.org/obo/ENVO_00000067


foliage modified leaves ENVO_01001057 leaf tent

Robbie Shore

Results – Co-roosting Environments

http://purl.obolibrary.org/obo/ENVO_01001057


rock shelter ENVO_00000481 in crack or crevice

Robbie Shore

Kory Roberts

Results – Co-roosting Environments

http://purl.obolibrary.org/obo/ENVO_00000481


anthropogenic ENVO_00000070 domestic building ENVO_00000073 in roof ENVO_01000472

Robbie Shore
AAAnimal Control

Results – Co-roosting Environments

http://purl.obolibrary.org/obo/ENVO_01000472


Results - Provenance



First Outputs – Co-roosting



First Outputs – Co-roosting



First Outputs – Co-roosting



First Outputs – Co-roosting



A cartogram of co-roosting 
data for those records that 
have a specific country 
Gastner MT, Seguy V, More P. Fast flow-based 
algorithm for creating density-equalizing map 
projections. Proc Natl Acad Sci USA 115(10):E2156–
E2164 (2018).

Data Distribution



Data Bias Relative to Species Richness

A cartogram of bat species richness
Mammal Diversity Database v1.8

A cartogram of co-roosting data for those 
records that have a specific country 



Interactions with Context

Tadarida brasiliensis co-roosting occurrences

occurenceId

sourceTaxonName

targetTaxonName

interactionTypeName

interactionTypeId

Season

Start Month

Start Date

Start Year

Start Month

End Date

End Year

Country

localityName

synchronous_YN

contact_YN

roostCat1

ENVO_cat1

roostCat2

ENVO_cat2

roostCat3

ENVO_cat3

roostTaxon

InteractionText

TextType

roostUsageType
InteractionReferencePage

Basis of record

FrequencyofOccurences

PlantTaxonName

Tags

Habitat

referenceDOI

referenceURL

referenceCitation

referencePage

referenceFileName

contributors

Tadarida brasiliensis



Interactions with Context

Tadarida brasiliensis all interactions



Challenges and Opportunities with Taxonomy



Challenges and Opportunities with Taxonomy



Resolved Taxonomy

Before After 

Tadarida cynocephala now considered a subspecies of Tadarida brasiliensis



Before After 

Tadarida cynocephala now considered a subspecies of Tadarida brasiliensis

Resolved Taxonomy



Next steps



Next steps – Teaching the robots



Next steps



Questions?

Contact details



Next steps

•Identify areas of the world where data are lacking

•Teach AI data collection process

•Generalism vs. specialism of roosting behavior

•Demonstrate social-economic challenges in transcribing literature

•Demonstrate the varied skills needed to build a species interaction datas

•connect them to other cyber infrastructure like taxonomic systems, geo-

spatial coding schemes (e.g., geonames), ontologies 


