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Interannual Survival of Myotis lucifugus (Chiroptera: 
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Abstract - Reduced populations of Myotis lucifugus (Little Brown Myotis) devastated by white-nose 
syndrome (WNS) persist in eastern North America. Between 2009 and 2013, we recaptured 113 
marked individuals that survived between 1 and 6 winters in New England since the arrival of WNS. 
We also observed signs of reproductive success in 57 recaptured bats.

 White-nose syndrome (WNS), caused by an introduced fungus, was first documented 
in Schoharie County, NY, in 2006 and has since devastated populations of hibernating bats 
in eastern North America (Turner et al. 2011). By early 2009, WNS had been documented 
at most hibernacula throughout the Northeast, causing precipitous declines in wintering 
populations of Myotis lucifugus (LeConte) (Little Brown Myotis) (Frick et al. 2010a, Lang-
wig et al. 2012). Acoustic monitoring indicated that activity of Little Brown Myotis on the 
summer landscape also decreased over 70% after arrival of WNS (Brooks 2011, Dzal et 
al. 2011, Ford et al. 2011). Accordingly, most summer colonies in the area also declined 
dramatically in size (e.g., Frick et al. 2010b, Fuller et al. 2012). Still, small numbers of 
Little Brown Myotis persist at summer roosts in states that have a high incidence of mortal-
ity related to WNS. For example, intensive monitoring of a colony at Fort Drum Military 
Installation in New York revealed that individual Little Brown Myotis survived multiple 
years after arrival of WNS (Dobony et al. 2011). At least 65 bats, including reproductive 
females and bats initially banded as juveniles survived for up to 4 years from 2009 to 2013 
(C. Dobony, US Department of Army, Fort Drum, NY, pers. comm.). These observations 
indicate that Little Brown Myotis is persisting and reproducing at this site in New York, 
despite likely exposure each winter to the pathogen that causes WNS, Pseudogymnoascus 
destructans (Gargas, Trest, Christensen, Volk, and Blehert) (Lorch et al. 2011, Minnis and 
Lindner 2013). 
 The purpose of this note is to summarize additional scattered evidence of interannual 
survival of Little Brown Myotis at multiple summer roosts in Massachusetts, New Hamp-
shire, and Vermont. In addition, we discuss anecdotal observations on reproductive success 
in these colonies, which provide perspectives on untested hypotheses regarding the sub-
lethal effects of WNS. Understanding the status and location of persisting colonies of Little 
Brown Myotis provides a foundation for more deliberate studies into long-term ecological 
and behavioral effects of WNS on bats.
 Between 2005 and 2012, the authors applied 2095 (MA:1179, NH:820, and VT:96) 
2.9-mm, split-ring, alloy bands (Porzana, Inc., UK) to the forearms of Little Brown Myotis 
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captured during various research and management activities at 8 summer roosts (MA:3, 
NH:3, and VT:2). All sites were within the putative migratory range of Little Brown Myotis 
from WNS-infected hibernacula in New England (Davis and Hitchcock 1965). Because of 
the nearly ubiquitous occurrence of P. destructans in affected areas (Lorch et al. 2013), we 
assumed that any bats captured in this area in summer 2009 or later represented individuals 
that hibernated in sites where P. destructans was likely present and have somehow remained 
unexposed to, resisted, or recovered from WNS. 
 We captured 113 of the 2095 previously banded Little Brown Myotis in subsequent 
summers between 2009 and 2013 (Table 1). Although our recapture rate is much lower than 
recapture rates reported in other studies (Frick et al. 2010b, Keen and Hitchcock 1980), 
we caution that the varied methods that produced these observations were not sufficient to 
make inferences from these recapture rates. In total, 20 bats survived ≥4 years after being 
banded. Two of these bats were captured on 3 June 2013 in Princeton, MA, 5 years after be-
ing banded there, and two others were recaptured on 20 July 2012 in Cornwall, VT, 6 years 
after being banded at that location. We recaptured bats in various stages of reproduction 
(Table 2), thus documenting successful ovulation, fertilization, gestation, and parturition in 
these colonies. Of the 113 recaptured bats, 15 were initially banded as young-of-the-year 
and were recaptured up to 4 years later. Nine of these 15 bats exhibited signs of pregnancy 
or lactation when recaptured, suggesting that they also produced offspring.
 Although WNS predominantly affects bats during winter, factors associated with their 
summer habitats and behavior may influence their response to the disease. Variation in 
interannual survival and recruitment among maternity colonies may signify potential 
behavioral, environmental, and/or inherited physiological factors relevant to surviving 

Table 1. Number of recaptured Little Brown Myotis in Massachusetts, New Hampshire, and Vermont 
during summer 2009–2013. Numbers in parentheses represent bats that were originally banded as 
young-of-the-year. Unless noted, all bats reported were female. 

Number of	 Summer in which the bat was last recovered

winters survived	 2009	 2010	 2011	 2012	 2013	 Total

1	 34 (3)	 -	 -	 21 (2)	 7 (1)	 62 (6)
2	 -	 -	 9* (2)	 -	 6 (2)	 15 (4)
3	 -	 -	 3** (3)	 13 (1)	 -	 16 (4)
4	 2	 -	 -	 14 (1)	 -	 16 (1)
5	 -	 -	 -	 -	 2	 2
6	 -	 -	 -	 2	 -	 2

*Includes 1 adult male recaptured in Framingham, MA, on 12 July 2011. 
**Includes 1 adult male recaptured in Milford, NH, on 17 July 2012.

Table 2. Reproductive conditions at time of recapture of Little Brown Myotis recaptured 1–6 years 
after being banded in Massachusetts, New Hampshire, and Vermont during summer 2006–2013. Num-
bers in parentheses represent bats that were originally banded as young-of-the-year. 

	 Number of winters survived

Condition	 1	 2	 3	 4	 5	 6	 Total

Pregnant	 15 (2)	 3 (3)	 1 (1)	 2	 1	 -	 22 (6)
Lactating	   9 (2)	 1	 5	 5	 1	 -	 21 (2)
Postlactating	   3	 -	 2	 7 (1)	 -	 2	 14 (1)
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infection with WNS. Because female Little Brown Myotis exhibit high fidelity to natal 
roosts (Dixon 2011, Humphrey and Cope 1976), maternally heritable factors (e.g., immu-
nocompetence, metabolism) that could contribute to a bat’s ability to survive WNS may be 
traceable to certain summer roosts and have the potential to perpetuate in persisting popula-
tions. Environmental and social variables during postnatal development can also influence 
many aspects of the lives of neonates, such as their symbiotic microbial fauna (Altizer et al. 
2003), migratory behavior (Fleming and Eby 2003), exposure to contaminants (Bayat et al. 
2014, Yates et al. 2013), availability of prey (Clare et al. 2011), and exposure to pathogens, 
potentially including P. destructans. Ecology and biology of WNS-affected bats during 
summer may be an important factor influencing the impact of the disease, and this area of 
study deserves continued attention. 
 The hibernacula used by the bats reported in this study are largely unknown, although 
recapturing banded individuals at sites other than where they are banded is generally rare 
(Griffin 1970). During our study, only 1 individual was banded at a maternity colony and 
subsequently recaptured at a hibernaculum more than 1 year after initial capture. This bat, 
a female, was banded in Milford, NH, in summer 2008, and was subsequently observed at 
Eagle Cave in the central Adirondack Mountains, NY, in March 2009 and again in March 2013 
(R. von Linden, New York Department of Environmental Conservation, Albany, NY, pers. 
comm.). Notably, the same bat was also observed at the summer roost in Milford in 2012.
 The data reported in this note represent opportunistic records of multi-year survival 
at summer roosts and thus corroborate results from Fort Drum, NY, with data from addi-
tional sites in Massachusetts, Vermont, and New Hampshire. Still, the current population 
of Little Brown Myotis in the area most heavily affected by WNS appears strikingly low 
compared to past censuses. With limited resources and dwindling populations of bats, 
conservation agencies may need to consolidate research and management and focus on 
protecting summer colonies with efforts to shield healthier bats from other potential 
threats to their survival. Understanding the current distribution, behavior, ecology, and 
genetics of surviving bats may be critical to conserving these populations and developing 
effective recovery strategies.
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