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BAT BOX SUB-COMMITTEE (of WNS CRWG)
# 59 members from across the US and Canada —outline
developed by group and knowledge gaps identified

» Work collaboratively on Best Management Practices
(BMP) -Webinars and in person workshop {NASBR
2019)

# Share existing data on microciimates in relation to
occupancy and context — for bat boxes and bat condo.

to inform BMP development — this field study
addresses an important knowledge gap:

BUILDINGS VS. BAT BOXES

7 Buidings used by some synanthropic species to raise young®
» Boxesused 35 mitigation forloss of roosts” or ashabitat
enhancement

the original building roost over the entire maternity season?

RESEARCH QUESTIONS:
4. How do microclimates (temperature, humidity) differ in accupied
anthropogenic roost structure types?

boxes (Fig. 2} than in building roests?

2nd building roosts are thers differences i
3} Reproductive rates andfor;
b)) Juvenile growth rates?

» Conduct research to fill critical knowledge gaps needed

BUT...do they offer the same energetic and reproductive benefits as

2. s overheating (heat stress = temp*humidity) more commion in bat

3.  For mixed Myotis fucifugus and M. ywnanmstscolomsmbatbones

METHODS
Focal taka Mystis lucifugus and M. yumanensis.
Primary study area within the Kootenay regicn, Canada (Fig. ai:
Seven sites comprising six bat boxas, one bat condo and three
bugding roosts.
Temperature and relative humidity (RH) for ambient conditions and
within roost structures.
Microclimata profiles comparad betwaen boxes and buildings in
refation to ambient conditions.
Observations of heat stress in bats recorded.
Occupancy data for each roost type.
Reproductive status of adult females and juvenile growth
measurements.
Four sites in the Okanagan region, Canada: == matemity bat boxes
(microclimate and occupancy data onfy).

Flgnmldodmlseftmleftnupofsmdystmsnurcm
British Columbia; bat box data logger install prior to bat retum; and
building roost. Photo credits: J. Hobbs; S. Dulc

PRELIMINARY RESULTS

1. Microclimate comparison (of occupied roosts)
7 Daily maximum temperatures in boxes were 20 —15 °C graater than
ambient conditions {Presence of bats incr2ased temperatures within
occupied chambers of boxes by 14.4%C).
» Maximum and minimum daily RH frequently 200% in boxes (Box =: 78%,
N=213) (Fg-3).
» Maomum daily H in bulidings exceedad 8o% only 396 of the time (Bidg
1 R=asy).
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Figure 3. Mnimum daily relative humidity for occupied chambers of 3
bat box (red) and a building roost (dark green) compared to ambient
conditions at each site (orange and light green, respactively).

. Reproductive success**

PRELIMINARY RESULTS

. Overheating events

» SeeCase Example Box (at bottom)

3) Reproductive rates

# Buildings had higher pregnancy rates than all boxas in early season
(13, p<o.co1).

» Post-parturition reproductive rates were also different but did not
corraiate with structure type (y=, p<c.coal.

# 68-82% of adult famales showed signs of pregnancy.

b) Juvenile growth**
» No significant difference in average juvenile mass for pairad date

comparisons between boxes and buiidings — except for two sites 3t
end of August (Fig. 5). Larger sample size (z022 data) pending.

Figure §. Mean mass (g)
of juvenile bats captured
at Building (Bidg) 3 and
Box 3 August 2g-20,
z0ag. Difference in
means was significant
(p<o.coal for this late
August capture date;
Bidg 3£ = 576 g (n=53),
*00ST Box 3£ =4-400(n=6g).
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buildings may have betzer body condition, advantageous for first
| hibarnation.

CONCLUSIONS — Preliminary
- Extremes in microcimate conditions {temperature and particularly
humidity) eccur much more frequently in boxes than in buildings.
- Buildings offer greater temperature stability than boxes.
- Advancad gestation in budding roosting females (2., earlier
parturition} -- may benefit survival of young, enhancing repreductive
SUCCess.
- Juvenile mass higher in some building vs bat boxes -- bat pups in

Two Case Examples of Overheating Eventsin B.C.
Overheating events were observed and documented with instaliad
microclimats dataloggers at = ses:

#1 Mixed Myotis lucfugus and M. yumanansis colony (~5oc bats) in

Greater Vancouver (Leah Rensel, Univ of B.C. Okanagan, unpub.

data)

* colony uses identical, south-facing, 7-chamberad bat boxes -- buit
to replace 3 lost adjacent building roost -- to raise young in an area
where few buildings and trees exist

= summer heat wave (July z018) -- adults and juvenies fell out of
baxes (box reached 46°C), and ~7s diad (J. Saremba, Burke
Mountain Naturalists, pers. comm.).

#2. M. yumanensis coleny (~zoe individuals) in Creston, Brtish

Columbsa, Canada {part of this study)

* colony uses a single multi-chambered bat box erected near 3
building from which they were evicted - raising young in this box
‘throughout the summer, suggesting no altemative roosts

* pregnant famales with unine-soaked fur (to facilitate evap

BAT BOX BEST MANAGEMENT PRACTICES

A draft 307 has been deveioped*. in the nast z2aga it wil circuiate o tha full
committas for review. What are the real problems with bat boxas? Likaly
nong, 83 long as they ere used carrvctly.

Draft Guidencs Koy Foints

1. Batboxes can be a usefid tool 1o replaca lozt building or natural roosts,
Sut they must be sean for what thay are — 3 box— skin to a singls tres or
rock crevice roost, thersfors:

¢ Expaectation of ‘one box does 3lf iz mat realistic - matemity colonies
mwﬂmmhmmmoﬁnferﬁwlﬁm
&Nargy-zavi ion rizk, social networking, and mora.
OOnouummd:nmnllnotmm&-nudsehcdw
throughout the summar, 50 wa showld not sxpect 3 bat box tosher.
¥ E.g, alight-coloursd dox iz less Fesly to overhaat in summar, but
miore Fsly to 58 unzutsbly cool in zpring, dalaying gestation

il Azingls 0at box -- ven 3 four done idb
scological trap’ becauze:

4 Bats have high fideTty — oncs svicted, thay stick around.

@ 1fthers 378 no sutadle altarnate roozis naarky, dats may:
a Nnnmdmwﬁ‘pmmh—amg-hahxcmn
provida full rangs of nescad by s
:mymmmununMammm
© Beunable to switch rosts forzafety 5.9, predation risk,
ovarhsating)

Il Growing concern with cimate changs —some bat boxss overheat” (zes
Caza Exampls Box)

Omem—mmmwwudbmm
<« ¥ events g from ovsrhaating may refiact imaed roost
m'hbiwmhw:bmnhuumﬁammbn-s,mﬁupambr

designs.
+ #roolem planning/placemants, not probiem boxez perse

Solutions:
Qmsdwmbqplmnlummadqmﬁramwdm
g 3 natural 33763 eg
mqmmrmmhng.
<+ GoldSocks Approech — giva bats choices o find the just right roost’
whan thay nesd .
¥ nzzall multiple bat doxes with vanad and pearby placemants to
offer tharma! options (and zafs refugs).
+ Zuild othar 3ntfical roost= 100 6.9, Ir8e manpuiations, bark
mamics
% £ngags and educats citizens
v sg, uﬁm?ﬁmngbrlm,hnmuysam
sy O'Maefe Reed Crawfirs, Mandy kallner
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cooling) - observed crowding at entrance mid-day June zoag, 3nd
several flad to shadad adjacent trees.
*  box 40.7°C and 200% humidity (ambient temp. 32.7°C)
Take-home: Unusual heat waves that ars not anticipated by bats may
bz partially to biame. It is possible that the fawer roosts options
3vailable to a colony raising young, the higher the risk of unsuitability
that could J2ad to heat stress or mortality.
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