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Comparison of body temperature and movements among reproductive classes of roosting 
Myotis sodalis in the southern Appalachians

Introduction
In bats, reproductive class affects roost selection and roosting behavior, including the use of

torpor for energy conservation (Solick and Barclay 2007). Males and non-reproductive
females use torpor frequently for energy conservation, while pregnant and lactating females are
limited in their use of torpor (Willis et al. 2006). Reduction of
torpor has led to several behavioral changes impacting roost
selection and clustering behavior of individuals while roosting to
maximize energy conservation (Turbill and Geiser 2006). We
hypothesized that we would observe differences between
reproductive classes of Indiana bats (Myotis sodalis) in roost
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Pregnant 
Females 

Lactating 
Females 

Juvenile  
Males 

Non-reproductive 
Male 

Number tracked 2011 6 3* 2 1 
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Results
All bats used pine snags; juveniles mainly used white pines

(Pinus strobus), while adult females mainly roosted in
shortleaf pines (P. echinata). Reproductive females and
juveniles used trees of similar size and type, while the adult
male used a smaller snag on a northeast facing slope.

For 3 pregnant and 3 lactating females pulse ranges were

Juvenile male  Indiana  bat

reproductive classes of Indiana bats (Myotis sodalis) in roost
characteristics, temperature patterns, and roosting group size
based on physiological needs.

Study Area
The study was conducted in the Great Smoky

Mountain National Park (GSMNP), the Nantahala

Number of roosts 6 10* 6 1 

Typical tree species Pinus echinata P. virginiana/ 
 P. echinata P. strobus P. echinata 

Mean tree height 
±SE (m) 24.0 ± 2.3 21.4 ± 2.7 24.4 ± 2.7 13.6 

Mean tree DBH ± 
SE (cm) 37.7 ± 4.0 40.7 ± 6.1 49.0 ± 2.3 25 

Mean consecutive 
days at roost ± SE 2.8 ± 0.9 1.8 ± 0.5 1.5 ± 0.3 1 

Typical aspect (plot) Southwest Southwest Southwest Northeast 

Typical roost slope 
location Mid-slope Stream bottom Mid-slope Ridge top 

T i l i h i i

Tagged pregnant 
female Indiana bat

For 3 pregnant and 3 lactating females, pulse ranges were
similar (2.3 ± 0.8 vs. 2.6 ± 0.6). For the 2 juveniles pulse ranges
varied more (5.45 ± 0.05).

Lactating females were the only bats observed returning to the
roost at night, typically once a night around 12-1 am. We also
observed 9 instances of day time fliers; half of these were
lactating females. One pregnant female moved 3 miles to her first
roost after capture and then 15 miles to her second roost. We
found several other individuals that moved large distances
(>5 mi) among roosts and while foraging at night.

Roost used by a 
lactating female

National Forest, and the Cherokee National Forest.
There are several known hibernacula in and around
the GSMNP. White-nose syndrome (WNS) was
confirmed in Tennessee in 2010 and in North Carolina
in 2011. Indiana bats in this area mainly roost under
exfoliating bark of dead pine snags, which differs
from habits in other parts of their range.

Methods
We used mist nets to capture Indiana bats over roads and corridors from May to August

2011 and tagged bats with temperature sensitive transmitters (Holohil Systems Ltd ) We

Typical night visits 
to roost 0 1 (range 0–1) 0 - 

Mean roosting 
group size ± SE 30 ± 9.7 (1–73) 29 ± 15.5  (1–75) 39 ± 23.3 (1–126) - 

Cases of daytime 
flight 

 
2 4 2 1 

* One bat was originally pregnant but after a certain day was determined to have given birth and to be lactating due to behavioral changes; therefore we 
counted one bat and one roost in two reproductive categories. 

 

Discussion
In 2011, Indiana bats used large yellow and white pine snags similar

in type and size to roosts found in previous years.

The SRX-DL2 datalogger provided continuous windows of
observation of bats that led to discoveries of roosting behavior during
the day and night. We have not yet calculated body temperatures;
however, patterns were still evident. Our initial results showed that
pregnant and lactating females varied little in body temperatures, while

juveniles varied greatly, giving support to the idea that reproductive females are more

Tracking via 
radio telemetry

2011 and tagged bats with temperature sensitive transmitters (Holohil Systems Ltd.). We
tracked 11 bats to day roosts using a 3-element Yagi antenna and a TR-
5 receiver (Telonics). We located 22 day roosts and placed a SRX-DL2
datalogger (Lotek Wireless Inc.) within 10 m of 16 roosts to collect
pulse data. Pulse data was used to determine patterns of body
temperature, and signal strength was used to determine if a bat was
roosting or flying near the tree. We performed emergence counts at
dusk to determine roosting group size. We measured roost
characteristics in the fall.

Datalogger setup 
at roost

Roost used by a juvenile male

juveniles varied greatly, giving support to the idea that reproductive females are more
restricted in the use of torpor than other reproductive classes.

Indiana bats are not known to show high roost fidelity in the southern Appalachians.
We saw that pregnant females were more faithful to roosts, while other classes changed
roosts frequently. This behavior may relate to high availability of suitable roosts in the
region.

We documented several interesting behavioral traits of Indiana bats due to the use of the
datalogger, including daytime flight. Next year, we will continue to study roost selection
and body temperatures while taking a closer look at movements and roosting behavior.Roost of a pregnant female 

that several bats foraged near Roost used by a lactating female
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For further information
Please contact Khammond2@sycamores.indstate.edu.  More information on the effects of prescribed fire on 

Indiana bats can be found at http://www.srs.fs.usda.gov/uplandhardwood/JFSP_index.htm.
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