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boxes over time. and West clusters across

Research objectives: Evaluate maternal . years.

Indiana bat roost use across varied Bats used the Forest

landscape positions over multiple years. clusterin the spring prior
to the formation of the
maternity colony.
Bats never used the

East Forest West open cluster.

Solar Treatment

Methods

Field site: Veteran’s Memorial Wildlife
Management Area, Scott County, KY

Constructed bat boxes of five designs.?
Installed one of each designin clusters - Conclusions

across four solar treatments in 2019: . Increased box usein 2020
¢  Full solar exposure (Open) is likely due to time it took
* Receives mostly eastern sun (East) for bats to discover these
* Receives mostly western sun (West) novel roosts. However,
¢ Shadedin forestinterior (Forest) additional factors could
Performed spotlight checks and exit include bats developing
counts 3-4 days a week in 2019 and , searchimages for the
2020.23 - roosts or assessing
9 20 microclimates of roosts
) B through trial and error.

Bat Days per Month
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Big brown bats with chronic Pseudogymnoascus destructans exposure weigh less in northern latitudes compared to southern latitudes
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« Pathogen introductions cause host trait shifts

* Pseudogymnoascus destructans (Pd) was introduced
in North America in 2006 and causes white-nose
syndrome in temperate bats

* Highly susceptible bats surviving Pd invasion have
increased fat stores (Cheng et al. 2019)

* How do traits shift in less susceptible bats with
chronic Pd exposure over time and space?

« Hypotheses:
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Adult big brown bats weigh less north of the latitudinal inflection point by Pd establishment compared to their southern counterparts. Latitudinal inflection point identification for
non-reproductive females (A) and males (D). Shifts in mass north and south of the latitudinal inflection point over Pd exposure time for non-reproductive females (B & €) and males
(E & F). Pre-invasion (< 0 yrs); invasion (0 - 1 yrs); epidemic(2 - 4 yrs); established (5 + yrs). Time factor adapted from Langwig et al. (2015). * P <0.05, ** P < 0.01, *** P <0.00L.
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* Chronic Pd exposure illuminates trait-shifts in less susceptible species
= Shifts likely confounded with environmental factors linked to latitude
 Spatial threshold may help focus management and conservation

practices where Pd is established M\“;Q
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* Dats need a vart at patches and cornd®ts and are

impacted by change at all spatial scales

* Habitat suitability models canidentify this critical habitat and
provides species-specific information for forest management,
conservation, and policy

« Bats are typically surveyed using two methods: capture and
acoustic surveys

* Acoustic datais easier to collect, but identifying species based on
the call alone is subjective and hard to confirm. Physical capture is
time and labor intensive, but species can be definitively identified.

* NaBat, the North American acoustic monitoring program. is
gaining momentum and datais being collected by the terabyte

« Little research has been done on the efficacy of different data types
on habitat suitability modeling
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RESEARCH QUESTIONS
1. What are the core habitats and its characteristics for the tri-
colored. hoary, and eastern red bat? Based on these preferences,
where would we expect to find them across Illinois?

2. Does data approach (mixed, acoustic-only, or physical capture-
only) matter in developing robust habitat suitability models for
our three focal taxa?

. Can NABat protocol acoustics yield robust habitat suitability
models?

w

DATA SETS

« Data were acquired via data sharng agreement with Illinois
Department of Natural Resources and the U.S. Fish and Wildlife
Service from 2002-2021

* Additional data from Illinois Bat Conservation Program acoustic
and capture surveys. and VertNet online database

« Capture data: mist netting surveys, carcass surveys at wind farms

* Acoustic data: 20 NaBat GRTS cells, additional long term and
short-term acoustic surveys
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DATA ANALYSIS

* Use false positive occupancy model to reduce error

V/| + Calculate best spatial scale for each variable from amoving window
scale on raster cells at 100m, 500m, and 1km

* Prevent correlated variables and promote variable suitability by running
univariate models and choosing variables above 0.5 AUC

« Generate >15 presence-only models in MaxEnt

* Variables and model parameters remain the same between models

* ENMTools will calculate AIC and AUC values for candidate model
evaluation

+ Test model efficacy by measuring the omission rate by withholding

> of data points

sure the amount of suitability overlap between models for a

parison metric
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