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Occurrence data 1n abundance

GBIF

SPECIES | ACCEPTED

Tadar/da brasiliensis (I Geoffroy, 1824)

Published in: Ann. Sci. Nat. Zool. vol.1 p.343 source: The Integrated Taxonomic Information System

Brasilianische Bulldogfledermaus In English  Basionym: Nyctinomus brasiliensis [ Geoffroy, 1824
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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



Methods — Literature Collections

Systematic searches did not
yield relevant literature

d Simmons Collection
 Citation collections
J Willoughby et al. 2017
1 Mammal Species
] BatBase.org




Methods - Unattainable Literature

Access options
Rent or Buy Subscribe to
article Journal
Get time limited or full article Get full journal access for 1
access on ReadCube. year
rom $8.99 223,63 €

only 4,38 € per Issue

All prices are NET prices. All prices Include VAT for Ireland.




FAIR Data — extracted from publications

Findable
_E_ Accessible

Bé' I nteroperable

O Reusable

Liberating host-virus knowledge from biological dark data

Nathan S Upham, Jorrit H Poelen, Deborah Paul, Quentin ] Groom, Nancy B Simmons, Maarten P M Vanhove, Sandro Bertolino, DeeAnn M Reeder,
Cristiane Bastos-Silveira, Atriya Sen, Beckett Sterner, Nico M Franz, Marcus Guidoti, Lyubomir Penev, Donat Agosti

Connecting basic data about bats and other potential hosts of SARS-CoV-2 with their ecological context is crucial to
the understanding of the emergence and spread of the virus. However, when lockdowns in many countries started
in March, 2020, the world’s bat experts were locked out of their research laboratories, which in turn impeded access
to large volumes of offline ecological and taxonomic data. Pandemic lockdowns have brought to attention the long-
standing problem of so-called biological dark data: data that are published, but disconnected from digital knowledge
resources and thus unavailable for high-throughput analysis. Knowledge of host-to-virus ecological interactions
will be biased until this challenge is addressed. In this Viewpoint, we outline two viable solutions: first, in the short
term, to interconnect published data about host organisms, viruses, and other pathogens; and second, to shift the
publishing framework beyond unstructured text (the so-called PDF prison) to labelled networks of digital
knowledge. As the indexing system for biodiversity data, biological taxonomy is foundational to both solutions.
Building digitally connected knowledge graphs of host-pathogen interactions will establish the agility needed to
quickly identify reservoir hosts of novel zoonoses, allow for more robust predictions of emergence, and thereby
strengthen human and planetary health systems.

Ooa

Lancet Planet Health 2021

Published Online
September 22,2021
https://doi.org/10.1016/
$2542-5196(21)00196-0

School of Life Sciences, Arizona
State University, Tempe, AZ,
USA (N S Upham PhD,

B Sterner PhD,

Prof N M Franz PhD); Ronin
Institute for Independent
Scholarship, Montclair, NJ, USA
() H Poelen MSc); Cheadle
Center for Biodiversity and
Ecological Restoration,
University of California



FAIR Data — extracted from publications
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http://purl.obolibrary.org/obo/ENVO_00000067

Methods — Ontologies

An environmental system determined by part of a living or dead plant, or a whole small plant.

Term mappings Term information

entity 4 Graph view alternative term
...................... . Plant corpus

Reset tree

Ii'l—independent continuant in subset
Ermaterial entity S « envoEmpo
J system « envoleo
}-environmental system « envoOmics
Ifkemsystem

Erenvironment associated with a plant part or small plant

Lenvironment determined by a plant substance

Term relations

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



What we have so far

11,500 interaction records
>300 bat species

>13 7 countries

>1 /3 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



Effects of Tropical Cyclonic Storms on Flying Fox

M Et h Od S — Exa m p I e Populations on the South Pacific Islands of Samoa
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Methods — Retained verbatim text

Table 2.

£

Number of identified Preropus samoensis roosts al selected sites in Samoa before the first cyclone, afier Cyclone Ofa {post-Ofa), and

I 1 el i (|
atter-Cycrone rat-{post-rat

fnside reserves Chilsidle reserves

[xile Falealufny Teafoa  Waneealn Vel 't ‘el fomo Lemenleans Wara
Pre-Cyelone

July 1987 2 5

July 1988 2 5

July 1989 1

Jamueary 1990 i
Post-Cfa

June 1990 2 5 0 i

October 19940 9 5 0 2 5

August 1991 2 { 5
Post-Val

January 1992 B 5 2 7

0 2

January 1995 2 12 T

“Thhis site i uniissal becase i bead oper 40

Enghbring |

Wilson & ¥ 3

e first survey of Olovalu Crater, nine months after Cy-
clone Ofa in November 19990, identificd three P samroen
sis roosts. In January 1992, a few woeeks after I.g.u,'lun:'
Two addi-

roosts were found

1in January 1993, This site sus-
NANY Arcas

ata inghe year and a half aler

“On a number of occasions P. tonganus
were observed feeding simultaneously Iin
the same trees with P. samoensis.”

n 1989 was gone. Although

N
there by Wilson and Engbring

Lo

n July 1987, two P samoensis
Afono Valley
The number

and five on the

ridge above Amalau Valley of roosts in
Afono Valley has remained the same on all subsequent
visits (November 1990, January 1992, and January 1993),
although the number in Amalau Valley has fluctuated be
tween four and five, and was at four in January 19935, In
January 1992, a few weeks after Val, seven P samoensis

roosting sites (1-2

individuals ¢ach) were identified, as
sociated with a scrics of defoliated small cones along the
5.5-km Alava Ridge road. This road experienced a sub-
stantial amount of recreational four-wheel drive tralfic
during 1992, and one of the roosting cones was partially
cleared for a taro (Colocasia escilenta) plantation. In
January 1993 only one roost, the one farthest from the

main road), appeared occupicd

e Activity

carifrials {Wilson & Fi

termoon. The majority of P ronganus foraged at night,

and during Mangifera indica (mango; mago) or Ceiba
pentandra (kapok; vavac) scason could be heard all

night long squabbling in feeding trees in villages. The

foraging times of the two species, however, overlapped

o

dawn and frequently appeared in foraging trees well be

fore dark. On a number of occasions P fongarnis were
observed feeding simultancously in the same trees with 2
samoensis. Although P. samoensis showed a flexible for

aging pattern, feeding alone on some resources Of

ret

(Planchonefla  forvicetlensis

others

on [mama

or Ficus obligua

groups
laval, Canangda adlaorala |[moso’oil
[banvan] [aoa]), F. fonganus wypically was encountered
in agg

Imime

egations (Elmgvist at al. 1992)

diately following both Cyclones Ofa and Val
. tonganus showed considerable disruption of its nor
mal activity pattern. It disappeared from most known
roost sites, became far more diurnal, and was gencrally
observed feeding alone. It also showed an increased ten-
dency o enter villages and seek fruit very close to hu
man habitation. In contrast, P. samoensis remained in
pre<cvclone roost sites and continued o forage diur-
nally, primarily within the forest. The only noticeable
change was that, immediately after the storm, its activity
appearced to be more evenly distributed throughout the
day, and the late afternoon activity peak was not evi
dent. Also, soaring behavior, charactenstically observed
near roost sites in late afternoon, was scen less often

In January 1993, one vear after Val, P. samoensis activ



Results

What Kind of interactions
are we finding?




Results — Interactions of interest

‘ CO—I’OOStS With http://purl.obolibrary.org/obo/RO 0002801

+-© Roberto Toffoli



Results — Interactions of interest

‘ Preyed up()n by http://purl.obolibrary.org/obo/RO 0002458
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http://purl.obolibrary.org/obo/RO_0002458

Results — Interactions of interest

eccesS eaten by http://purl.obolibrary.org/obo/OMIT 0004607



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

Results — Interactions of interest

ViSitS ﬂOWQI‘S ()f http://purl.obolibrary.org/obo/RO 0002622




Results — Interactions of interest

Cohabitates with

-J
-J
-J

Blind cave fish

Photo by Rick Olsen



ethods

What Kind of roosts are
pats using?




Results — Co-roosting Environments

cavity in standing
tree

tree ENVO 01001057 standing tree



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

Results — Co-roosting Environments

cave ENVO 00000067

=

Rollmerlinae'—,u .



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

Results — Co-roosting Environments

foliage modified leaves ENVO 01001057 leaf tent

g% TRAVELFOR
{ WILDLIFE.com



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

Results — Co-roosting Environments

rock shelter ENVO 00000481 in crack or crevice



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

Results — Co-roosting Environments

anthropogenic ENVO_00000070 domestic building ENVO_00000073 in roof ENVO 01000472



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

Results - Provenance

Primary Data vs Secondary Data
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First Outputs — Co-roosting
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First Outputs — Co-roosting

Co-Roosting Roost types
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First Outputs — Co-roosting

Geographic Representation of Co-Roosting Data

Africa

9.1%
Europe

[.2%
Central America
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Caribbean

15.9%
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29.5%
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Data Distribution

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 Bias Relative to Species Richness

A cartogram of bat species richness A cartogram of co-roosting data for those
Mammal Diversity Database v1.8 records that have a specific country



Interactions with Context
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Interactions with Context

Dragging (Configure)
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Challenges and Opportunities with Taxonomy

Unique Partition Ranking
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Challenges and Opportunities with Taxonomy
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Resolved Taxonomy
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Tadarida cynocephala now considered a subspecies of Tadarida brasiliensis




Resolved Taxonomy

Tadarida cynocephala

Myotis austroriparius

Before

étis mexicana

rni

Myotis 8ccultus Corynorhlr. rafinesquii

Eumop® perotis

keri
Antrozou8 pﬁ“‘&ggoa e

Nycticeiu®humeralis

Myotivelifer

Myotis auStroriparius

Myotis y@nanensis

Tadarida siliensis

Eptesk‘ fuscus

Macrotus @aterhousii

After

Tadarida cynocephala now considered a subspecies of Tadarida brasiliensis



Next steps

BAT ECO-INTERACTIONS

Home About. Database ajasherman- batbase.org

Database Search

? Tutorial | | § Tips

Group Interactions by: |Taxen = | View: |Bats - T rFies ) € Map interactons  JCSV + @ (]
\'.

Taxon Filters

& Select List of Interaction Data -
Select Inte L = Species: elect Species - Genus: clect Ge -
. Family: elect F - Name: T & (Press Enter to Filter
List Details ! MName (Press Enter fo Filte
List Name nteraction
after:
z

Saved Filter Sets

Modify List Data Select Filter Set ~ | Name
Add Interactions to List All Showr Select Rows Enter IDs o




Next steps — Teaching the robots
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Next steps

*|dentify areas of the world where data are lacking

*Teach Al 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
sconnect them to other cyber infrastructure like taxonomic systems, geo-
spatial coding schemes (e.g., geonames), ontologies



