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Neotropical bats

AUniversity of Toronto (20262025), PhD

Dr. Kenneth Welchr Niche occupancy,
partitioning, and the role of trophic flexibility in
coexistence of Neotropical bats




Bats are Diverse

N
N\

A +1500 SpeCieS of batSimmons andCirranello 2025)

A Form diverse communities (particularly in the Neotropics)
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What is the role of trophic flexibility in bats that are
specialized?

o

How do similar species partition their diets when
they occupy the same trophic guilds?

How do so many similar species coexist?
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What Is a niche?




Hutchinsonian Nichethe n ¢
dimensional hypervolume
which defines all axes in which
an organism exists in its
environment




Hutchinsonian niche
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All species exist within-dimensions
The more dimensions you examine, the better the resolution

Typically applied at the population level



Hutchinsonian niche
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Hutchinson’s ecological niche for individuals
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Hutchinsonian niche

A Movement (foraging, migration)
I Range
A Diet
| Categorizing what animals eat is often easy
ivdzZ yGAFeAy3d AlGQ tSaa az.
A Roosting

A Environment
I Temp/humidity



Hutchinsonian niche




Stable Isotope Analysis
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How do we use these metrics to examine shared niche
across various ranges?

How do animals in the same communities partition
resources If they are foraging together?




A Nightly movements
A Seasonal migrationsk




Foraging Range

A Most bats forage close to home, but still
capable of longlistance movements

{ TN

Carolliaperspicillata Artibeuslituratus Glossopﬁmggaoricina
approx.500m approx.1.3km approx. 3.1km

(Trevellinet al. 2013Aguillaret al. 2014)



Foraging Range

A Most bats forage close to home, but still
capable of lonedistance movements

Artibeuslituratus
approx.1.3km

Longest recorded
distance isL13km

(Esberarcet al. 2017)



[Foraging Range

Leptonycteriyerbabuenae
Lesser longhosed bat
20g, wingspan approx. 25cm
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Follow me: foraging distances of Leptonycteris yerbabuenae
(Chiroptera: Phyllostomidae) in Sonora determined by
fluorescent powder
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Foraging Range

e, ‘ : Bl "5 Foraging site
oy s % ﬁ,";; ' ® Cave

lVee® o % e \ TN — 1st night
? \ ' ' 2nd night
3rd night

4th night

- 5th.night

SN .

—Bat 530
—Bat 550 Cave
Bat582 %%
Bat 548
Bat 686
Bat 726

Over 200km round trip in one night!!!!

(Goldshteinet al. 2020)
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Carbon (3'>C) and Nitrogen (5'°N) Stable
Isotope Signatures in Bat Fur Indicate
Swarming Sites Have Catchment Areas for
Bats from Different Summering Areas

Jordi L. Segers, Hugh G. Broders*
Department of Biology, Saint Mary’s University, Halilax, Nova Scotia, Canada

* hugh.broders @smu.ca
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Fig 3. Scatter plots of 5'C %. and &"°N %. values of M. lucifugus (a: summering) (b: swarming) and M. septentrionalis (c: summering) (d:
swarming) fur samples in Nova Scotia where ovals enclose the small sample size standard ellipse area (SEA.; 40%).
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Variation in diet of frugivorous bats in fragments of Brazil’s
Atlantic Forest associated with vegetation density
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Niche occupancy of Jamaican bat caves: diversity increases
Isotopic niche packing (Oelbaum et al.,In Review

How do so many similar species coexist?

Photographs by Brock and Sherri Fenton
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Hypothesis T Niche PackingSpecialization (macarthur 1965)

Niche Packing
Specialization

Communities with greater
species richness:

Smaller niche breadth of
populations

Less overlap between
populations**

Maintain community niche space

v

Species Richness
Sanchez Gonzalez et al. 2023



Hypothesis T Niche PackingOverlap (macarthur 1965)

Niche Packing
Overlap

Communities with greater
species richness:

Larger niche breadth of
populations**

More overlap between
populations

Maintain community niche space

n
>

Species Richness

Sanchez Gonzalez et al. 2023
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Methods

A Isotope data from 500 individual hair samples

A Individuals were sampled across 13 unique sites

A 12 of 21 species known from Jamaica represented in data set

A Used GLMs to test relationship between isotope data and species richness (S)

Mean Overlap (%) Within family:

Phyllostomidae, Mormoopidae
Mean Niche Breadth (SEA.EE )

Within trophic guild:
Nectarivores, Insectivores

Mean Nearest Neighbour Distance Full Fauna

(Layman et al. 2007; Chakravarty et al. 2023)




Results T Nearest Neighbour Distance

Nearest Neighbour Distance
|

Support for niche packing hypothesis

0.0

4 8 12
Species Richness



Results T Niche Breadth (Family)

SEA.B (%"2)

Mormoopidae

R?=0.33
F=394
P =0.0824

Species Richness

SEA.B (%:"2)

Phyllostomidae

R?=0.00285
F =0.0286
P =0.869

Species Richness

Photographs by Brock and Sherri Fenton



Results T Niche Breadth (Guild)

Insectivore Nectarivore
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Results T Niche Breadth

Reject niche packing through specialization




ResultsT Overlap (Family)

Mormoopidae

Phyllostomidae

R2=0.279
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ResultsT Overlap (Guild)

Insectivore Nectarivore
2 = P
R? = 0.304 :f_ 6065602
eo| 17O P:0.049*
P =0.256 60 -
Q Q
o o «©
5 . . 5
> >
(@) (@)
20 20 °
0 0
2 3 4 5 6 7 8 2 3 4

Species Richness Species Richness



What happens when bats share both foragin
space, roosting space AND diet??

How do they partition niches in diverse
faunas when so many oh-dimensions
overlap?
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Noctilio leporinus

Molossus rufus
Chrotopterus auritus
Rhynchonycteris naso Trachops cirrhosus

Bauerus dubiaquercus

Carollia perspicillata

Carolliasowelli—_____ |\

Glossophaga soricina

Artibeus intermedius
Artibeus lituratus
Artibeus jamaicensis
Carollia perspicillata
Carollia sowelli
Dermanura phaeotis
Platyrrhinus helleri
Swurnira parvidens
Uroderma convexum
Bauerus dubiaguercus
Eptesicus furinalis
Lasiwrus ega
Lophostoma evotis
Gardnernycieris keenani
Micronyeteris microtis

Micronyererts schmidiorum

Molossus rufus

Mormoops megalophylla

Myotis elegans

Natalus mexicanus
Preronotus fulvus

Preronatus mesoamerica

Preronotus personatus
Riogeesa anaeus
Rhynchonycteris naso
Saccopteryx bilineata
Chrotapterus auritus
Mimon cozumelae
Trachops cirrhosus
Glossophaga soricina
Phyllostomus discolor
Noctilio leporinus
Desmodus rotundus
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