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PRAIRIE BATS

Prepared by Cory R. Olson and Tracy Flach

1 INTRODUCTION

There are at least nine spexad bats in Alberta, and all but one (therthern Myotis Myotis
septentionalisfrequently occur on the prairi€Sable 1) Three of these speciédHoary Bat

Eastern Red BaandSilver-haired Bat are longdistance migrants and are presumed to leave

the provinceduring the winteto find milder climatedarther southThe remaining species are
believed to begearround residentsyith mosthibernatingn the province during the wintebput

maystill undergo shorter distance migrations to reach deitabernaculaAlthough

considerable advancements have been made over the last few decades to better understand the
biology of bats, substantial knowledge gaps still exisiuding basignformation on

distribution, habitat usenigration,and winter eology.

Bats reproduce slowly relative to other mammals, with the majority of females giving birth to a
single pup per year, and usually not until their second or third suf@aerlay and Harder

2003) The three migratory bats are the exceptiutgnhaving litters oftwo pups per year. To
compensate for their slow rate of reproduction, bats are capable of living exceptionally long
lives. For example, Little Brown Myotis in Alberta can live up to at least 39 years, which is
facilitated by a naturally low ortality rate(Barclay and Harder 2003, Hobson 201H4pwever,

their slow reproductive rate results in bat populations being particularly sensitive to human
caused mortality or other factors affecting survival and reproductive success

Several prairie bagpecies areonservatiorconcernsMigratory bats appear to be particularly
sensitive to mortalityat somewind energy facilitiesboth in the province and elsewhere in North
America(Arnett and Baerwald 2013Although fewer yearound residents are killed at wind
energy facilities, there is substantial concern aboupdtential introduction of whit@ose
syndrome a fungaldiseasekilling millions of hibernating bats in eastern North America
(COSEWIC 2013)Two of the most common bat species in Alberta Litiée Brown Myotis

and Northern Myotishave beetisted as Endangered under the Species at Risk Act because of
concerns about the continuing spreaevbite-nose syndromeSome species, in particulaeth
Western Smalfooted Myotis have narrow distributions along a few prairie rivers and may be
sensitive to localized disturbandgsausen and Schowalter 2008he cumulative effects of
multiple stresses, including wind turbines, disease, habitat lad$uamnan disturbance is of
particular concern given their already low reproductive rd@@egleset al.2011, Francet al.

2012, Arnett and Baerwald 2013)

Many praire bats roost in buildings afiorageoverhuman modified landscapes, most of which
are located on private land. Farmyaf@sjuently have old buildings attractive to bats, especially
if located nar good foraging habitat such as wetlands or riparian zBa¢s provide substantial
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benefits as pators of insect pests, bieir close association with people makesm
particularlysusceptiblego disturbancendmortality from human activitie@Brigham 1993)
Voluntary participation of landowners and other members of the public is therefore@taimp
component of conservation, stewardship, research, and monitoring prdggaefisingbats
(Environment Canada 2015)

Most bats in Alberta use treed habitats to some extent, either for roosting or foraging. However,
the three longlistance migrantsh®w a particularly strong dependence on trees for use as
roosting sitesOn the Alberta prairies, treed hab#ate relatively common towards the foothills
to the west, the parkland to the north, or the Cypress Hills to theHeagver, across much of
the open prairies in southern Alberta, treed habitats are primarily associated widm rjoaes

and bat activitys highly concentrated within thesgeasOf particular importance for bats

this regionare the riparian cottonwoddrests which for he purpose of bat habitat may hereafter
refer toBalsam PoplarRopulus balsamifefa Plains CottonwoodRopulus deltoides or
Narrowleaf CottonwoodRopulus angustifolip Similarly, TremblingAspen Populus

tremuloide$ provides important roosting haitin many regions of the provin@€alcounis and
Brigham 1998, Olson and Barclay 201Rj)parian zonegrovide important sources of drinking
water,abundant insect pregnd shelter from the wind. The numerooek crevicesr erosion
cavitiesin riparian zonesilso provide important roosting ahibernation habitat usday several
prairie batspecies, especially those that are yeand residentDegradatioror destructiorof
riparian zoness a concernfor bat conservatiom Alberta,and ha important implications for the
designof grazing systems and other beneficial management practices.

2 GENERAL BAT ECOLOGY

Bats undergo a series of life history events throughout the year that strongly affect habitat use.
This includes migration, rearingfepring, mating, and for most bats, hibernatibaspite

inherent differences in the ovelinter strategy between migratory and yeaund resident bats,

the characteristics and timing of life history events is siniilathough not identical among
thenine bat species in Albert&everal studies have reported the timing of life history events;
however considerablgearto-yearand regional variation in timingnayoccurdepending on
ambient conditions and the quality of local resouf&esehler andBarclay 2000, Lausen and
Barclay 2006).

Batsbegin migrating into Alberta, or emergifigm hibernation, around April, and shortly
thereafter females move to their summer breeding ré@dewalter and Gunson 1979,
Schowalteret al. 1979, Lausen 2007Pys are typically born from about Jundate-July and

are weaneabout 46 weeks latefKunz 1971, Kurtaet al. 1989, Barclay 1993, Lausen 2007)
Dispessal from summer breeding randesgirs shortly after pupsra able to forage on their own,
at which tine theyundertakeshort or longdistance migrations to theiinter rangeMating
occursduring the fall antbr winter, but pregnancis delayed until the following sprin@ats
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either leave Albertaor hibernaten the provincefrom aboutSeptember té\pril, althoughthere
may be considerable variation in arrival and departure times among individu@ldasn
2007)

2.1 GeneraHabitat Requirements

All bats require open water for drinkingnd access to high quality foraging and roosting habitat
for sunival and successful reproducti@iurta 2000) Bats adapted to fast lomtjstance flight
(e.g., Hoary BatsBig Brown Bas) are likelybetter able taise more dispersed resources, but
habitat suitabilityis likely greatest when these resources can be sedegithout the need for
energetically expnsive longdistance movemes Resources isolated from other required
resources are likely to be underutilized by bats. For example, foraging habitat generally has
higher bat activity when located near suitablests(Furlongeret al. 1987) There is little
evidence that bats defend discretgitoriesas observed with many songbirdsd nultiple
individuals and/obatspecies frequently eoccur in the same arddowever, some bats do
establish discretmosting areas, either individually or as a colongiich may have little overlap
with neighboring group@/illis and Brigham 2004, Lausen 2007, Olson and Barclay 2013)
Kinship appears to strongly influence habitat use for some species (e.g., Westéfio@edhl
Myotis) (Lausen 2007)while others (e.gBig Brown Bas) are frequently found imixed

groups of related and unrelated individu@ethenyet al. 2008)

Treesrock crevicesandbuildings providamportantroosting habitat for bats throughout the
province. However, in treeless prairie landscapms crevicesand erosion holes are especially
important as roost sites for a varietybaft speciegLausen 2007, Nixoet al.2009) These
structures are genenaltestricted to riparian zones, and are the result of erosional processes
occurringover longtime periods, making them slow to reestablish once laségihg is
concentrated in areas where flying insects are abunoféen coinciding with wet areaseed
habitats, and areas sheltered from the w&iahilar to roosting habitat, high quality foraging
habitat is also most abundantriparianzones andbat activity and diversity is especially high
these area@olloway and Barclay 2000Bats use a dersity of roosting structures and foraging
habitats throughout the year, and consume insect prey that also benefit from healthy diverse
landscapegKurta 2000, van Klinket al.2015) Therefore, effective management needs to focus
on ensuringliverselandsapes with a wide diversity of foraging and roosting halatatyell as
access to drinking watéKurta 2000) Typical maternity roosts and hibernacula known or
suspected to be used by Alberta bats is shown in Table 1, and described in more detail in the
subsequent sections.
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Table 1. Roosting and hibernation habitat used by bats in the Milk River and South

Saskatchewan River Basin

Species

Typical maternity roosting
habitat!

Hibernation habitat?

Long-distance migratory bats
(leave Alberta during thevinter; may still hibernate on their wintering grounds)

Hoary Bat A Solitary roosts hidden among the foliag Unknown; overwinter habitat
(Lasiurus cinereus of tall trees occurs in warmer climates
Eastern Red Bat A Solitary roosts hidden among the foliag A Under leaf litter in the

(Lasionycteris noctivagas

(Lasiurus borealis of tall trees southeastern United States
A May roost under leaf litter on cold days
(behaviour unconfirmed in Alberta)
Silver-haired Bat A Tree cavities Caves, mines, and tree cavities

(e.g., cotbnwood, aspen)

warmer climates

Year-round resident bats

(assumed to hibernate in Alberta; may undergo stistance migrations to

reach hibernacula)

Big Brown Bat
(Eptesicus fusc)s A

A Buildingsandbat houses

Tree cavities
(e.g.,aspen

A Deep rock crevices or mudstong

erosion holes in prairie river
valleys

(Myotis ciliolabrumn)

A Rock/mudstone crevices; usually well Buildings
above level ground (e.g., cracks along Caves
vertical faces, erosion holes, rock
overhangs, boulders)
Little Brown Myotis A Buildings, bridges, and bat houses Caves
(Myotis lucifugu$ A Tree cavities (other structures likely)
(e.g., cottonwood, aspen)
A Rock crevices (e.g., small caves,
crevices along vertical slopes)
Long-eared Myotis A Rock/mudstonerevices; often near the Deep rock crevices or mudstons
(Myotis evoti} ground (e.g., boulders, rock piles, cliffs|  erosion holes in river valleys
erosion holes and channels) (probable)
A Tree cavities; stumps; downed logs
A Buildings
Long-legged Myotis A Buildings, bridgesand bat houses Caves
(Myotis volan¥ A Rock crevices (other structures likely)
A Tree cavities (probable)
Western Smalfooted Myotis | A Rock/mudstone crevices in riparian Deep rock crevices or mudstong

badlands (e.g., erosion holes and
channels, crevices alomtjffs)

erosion holes in river valleys
(probable)

Notes:

(1) Roosting habitat is based on reports from Alberta, or where necessary, reports outside Alberta representing similar

habitat. Atypical roosts excluded. Most bats apportunistic, and additional roosting structures may be used that are

not reported here. Tree cavities may refer to a variety of structural defects in living or dead trees, such as knotholes,

cracks, breakages, woodpecker cavities, and sloughing®eekntext for references.
(2) Hibernation habitat is mostly unknown. The few confirmed or likely hibernacula for Alberta bats are shown.
Additional structures may have been reported for other jurisdictions that are not shown here.
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2.2 RoostingBehaviour

2.2.1 Day and Night Roosts

Three types of roosts may be used by bats in Albdaroosts, night roosts, and hibernacula
(Kunz 1982). Day roosts are sheltered locations where bats dgpenghylight hourdNight

roosts are used duritgmporarypauses irforaging activity during the nighsuch as to rest or

digest food Kunz 1982). Day roosts may also be used as night roosts, especially when mothers
are nursing pup@arclay 1982)Differences in roost use often occur between sex and
reproductive classeandlikely relate to changes in these of torpor (a reduction in body
temperature that saves energy but delays growth and fetal developaseméll as the need to
provide warm stable temperatures for vulnerable uassen and Barclay 20Q3Jherefoe,

within the same species, markedly different roosting habitats may be used depending on whether
individuals are males, neneproductive females, pregnant females, or lactating fer(ladesen

and Barclay 2003, Broders and Forbes 2004)

With the exception of winter cave and mine hibernacula surveys, most studies of roosting
behaviour focus on day roosts used during the summer months when bats are on their breeding
grounds, and most often target reproductive femaAles resultthe majoity of roosting
information presented in this report is basedraternity roostgi.e., roosts used Qyregnant or
lactating females However, reproductive bats have heightened energy demands and need to
provide conditions suitable for developing offsgyi making the availability of suitable

maternty roosts a particularly importantanagement prioritySome specieissuch as theittle
Brown MyotisandBig Brown Bati also form largenaternity coloniesonsisting of

reproductive females and their pupsirge colonies are only likely to occur in large roosting
structures, further limiting the range of structure that these bats are abld@asseand

Barclay 2013)

Much less information is availabfer night roosts. Although night roosts are usedsturter
durationsthey may still serve an important function for biatuch as to conserve energy, allow
digestion of food, facilitate information transfer, avoid predation, and possibly, as sites for
mating(Ormsbeeet al.2007) Some species of bats (e.g., Ldagged Myotis, Little Brown

Myotis) have been observed using communal night roosts separate from their day roosts, and
oftenata few consistent locationsuch avridges and buildingéBarclay 1982, Perimeter 1995,
Ormdee 1996)Because night roosts are used in conjunction with foraging bouts, the
availability of night roosts could influen¢ke use of potential foraging habitg®erimeter

1995) Night roosts used by bats on the prairesy be the same roost used dgrihe daybut
alsoincludes additional structures such as small caiislloway 1998)

Most bats show high fidelity to specific roosting areas during the summer breeding season, but
begin to disperse during the late summer and fall. Once bats leavautinerer home ranges,
additional roosts will be needed as styer sites during migratiofCryan and Veilleux 2007)
This includes both longistance migrants, as well as yeaund residents that may still move
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considerablalistances between summer bregdgrounds andibernaculaA wide range of
roosting structures are used during the spring or fall while bats are dispersing and may be
unfamiliar with available roosting optiofisnot surprisingly, this is the period when many
people observe errant bgBybus 1994)Yet more structures may be used during certain times
of the year as swarming sit€schowalter 1980)This primarily includes fall swarming sites,
which often occurs around caves (which may also be used for hibernation) and may coincide
with mating Aggregations of bats may also occur during spring dispersal from hibernacula,
resulting in brief concentrations of bat activity at select ro@thowalteret al. 1979)

Bats have many behaviours that result in unique patterns of habitéistiset from birdsBats

do not build nests or otherwise modify structuresd to raise offspringnstead already existing
structures are used, such as buildings, tree&, crevicesand erosion hole§emale bats
exclusively reapffspring. With theexception of lasiurine bats (i.e., Hoary and Eastern Red
Bats), mosteproductivefemalebats exhibitat leassome degree of socialiduring parts of the
breeding seasoepending on species and locatioogsting groupsanrange anywhere from

two up b over a thousanadhdividuals Because bats do not modify roost structures, these groups
may be important for elevating roost temperature and providing conditions suitable for raising
offspring.However, large groups require spacious roosting structureshwnay be uncommon

in some areaflson and Barclay 2013)

An important behaviour of bats is the ability to carry offspring among roosts. This allows bats to
use multiple different roosts throughout the breeding se&sds.occupying permanent
structuressuch asuildings, oftenreusethe same structure for lorgeriods(Lewis 1995)
However,natural roosting coloniesccupying ephemeral rooststiees andock crevicesnay

move as frequently as every night, and do not necessarily roosheitlate individuals (or

number of individualsafter successive movemeiiisausen and Barclay 2002, Willis and

Brigham 2004, Olson and Barclay 2018he reasons for this behavioueamknown, but in

some species #@ppears to allow bats to maintain faanity with a much greater number of
individuals than would be able to fit in a single ro@illis and Brigham 2004)Although

individual roost fidelity may be lowmanyspeciesoccupying natural roosegppear to show a

high level of fidelity to roost &as, often selecting roosts among a particular patch of trees or
rock crevicegLewis 1995, Lausen 2007, Olson 201This behaviour strongly suggests that
conservation efforts and land management in areas with natural roosting habitat need to consider
theavailability of a diversity of potential roosts within the broader landscageer than
focusingprimarily onindividual roosting structures.

2.2.2 Hibernaculaand Winter Ecology

Hibernacula are winter roosts used for the purpose of hiberpatioch occursometime
betweerSeptemberStto April 30". The winter ecology of most bat species in Alberta is poorly
understood. Most reports in the province come from a few isolated hibernacula, representing an
insubstantial portion of theverallpopulation(Olsonet al.2011) Known hibernacula include a
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small number otavescontaining Little Brown Myotis, Londegged Myotis, antr Northern
Myotis (Schowalter 1980, Olscet al.2011) as well as a few buildingave,and rockcrevice
hibernacula used b§ig Brown Bats (Schowalter and Gunson 1979, Lausen and Barclayt006
Big Brown Bas are the only species known to regularly hibernate in build®gsowalter and
Gunson 1979)

Bats that hibernate during the winter accumulate substantial fat deposits duriaiy Hredfrely
on these energy stores for overwinter survifainz et al. 1998) Although bats may emerge
from hibernation during the winter to teaor drink water, foragingannot occur until insects
begin flying in the springLausen and Barclay 2006 Energy conservatiois critical to
overwinter survival and is achievéttoughthe use of prolonged torpor, characterized by
reductions in body temperature and reduced metaboli¢Batdes and Brack 2009)deal
hibernaculaarewell protected from predats andhavestable, cool temperaturdsatremain
above freezing throughout the win{®&reubaumet al.2006, Tuttle and Kennedy 201These
sitesdiffer from roosts used by reproductive females during the breeding seasontypically
prefer warm rods that facilitate rapid juvenile grow{Solick and Barclay 20Gf.

Cave hibernacula are often sites where swarming behaWymically of Myotis spp.)s
observediuring the fall, prior to hibernatiolBwarmings associated witperiods ofhigh flight

activity by multiple batstypically near the entrance to a hibernagilanton and Barclay 1980)

For yeafround resident bats, falvarming and hibernation appear to be important times for
mating. Intermixing of bats that spend the summer in diffeegibns appears common during

the fall and winte(Fenton and Barclay 198Q)ossibly being important fayene flow within a
population.The majority of bats captured hibernating or swarming near known cave hibernacula
in Alberta appear to bmale(Schowaler 1980) which adds further uncertainty to the winter
habitat requirements of Alberta baigith the exception oBig Brown Bas, the winter
behaviour of bats that donodrinférredofremcasetarel i n cav
mineroosting populatins However, observations of sperm production and storage imply
mating occurs during the fall and/or wentfor all prairie bat speci€¢Barclay 1993)

Batsare particularly sensitive to disturbartbat occurs during hibernation. Disturbamcay
causebats to emerge from hibernation, and expend energy reserves that are needed for
overwinter survival and reproduction the following spriBgyles and Brack 2009Frequent or
prolonged disturbances may leachigher mortality and/oor depleted fat storeseeded for
spring migration and reproducti¢Boyles and Brack 2009, Boyles and Willis 2010)

2.3 ForagingBehaviour

All bats in Canada forage on arthropogisinarily insectsand spidersDietary composition is

dependent on the availability of different pisecies in their habitat, which will vary among

geographic regions, habitats, seasons, and {€eetal.2 011, Val dez and OO6Sh
Bats will shift theirforagingstrategyto take advantagef differences in thé&ming of activity or
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emergence different prey specieClareet al.2011, 2014. Similarly, bats will take advantage

of outbreaks of palatable insects, and shift to alternative food sources when their main prey base
is depletedWilson and Barclay 2@, Val de z a n Brey@Qvaihiliey bhas 2 §trang )
influence on habitat selection, with bats more likely to occupy areas where preferred prey species
are abundan(Holloway and Barclay 2001y ariation in prey populations can cause shifts in the
locations where bats concentrate their foraging activity. Geographic and temporal changes in
insect availability mean that studies involving dietary analysis may not necessarily be applicable
to all time periods or throughout the range where a species oelmwever, features that attract
insects (e.g., wetlands, riparian corridors, and treed areas) are knbacotwsistentlymportant
foraging habitats for ba($lolloway and Barclay 2000)

In addition to prey availability, morphology and echolocapoopertiedictate the prey species

that bats are able to captAddridge and Rautenbach 1987, Kalcounis and Brigham 1995)

Larger bodied bats with stronger bites (eBig Brown Bas andHoary Bat) can select a greater
range of prey sizes, includingrbe beetles and moths, while small bats are restricted to eating
smaller prey(Aldridge and Rautenbach 198T)arger bats with high wing loading are restricted

to foraging in more open areas, whereas smaller bats, with broad wings teralietto forge

within high-clutter habitats, sircas thdorest understoryNorberg and Rayner 198 Because

bats rely on echolocation to capture prey, differences in the properties of their echolocation calls
can have a strong influence on the range of prey thdyestable to targe(Barclay 1986)Bats

with higher freaqiency echolocation caligith broad frequency sweefs.g.,mostMyotis spp.)

are better able to detect both small and logéied insectthan bats with low frequency

narrowband echolocation ca(s.g., Hoary Bats)Generally, largeand/or fastebats have lower
frequency echolocation calls because these calls attenuate less over distance, and facilitate higher
speed foraging in open areas

Many bats are predators of agricultusald forestrypegss. These include a variety of moth

species such assypsyMoths Cymantria dispa), tentcaterpillars Malacosomasp.),and

Army Cutworms Euxoa auxiliari3 i as well asrarious species déafhoppergCicadellidae)

stink bugs (Pentatomidae), rootwornisgbrotica $p.), scarab beetles (Scarabaeidaey flies
(Muscidae)Whitaker 1995, Holloway 1998, Claezal.2 009, Val dez amd O&6She
addition, bats consume large numbers of varibtisg insectssuchasmosquitoes anblack

flies (Barclay 1985, Holloway 1998, Claet al.20140). The value of bats for controlling
agricultural insect pests has been estimeddzt moreghan $3.7 billion dollars / year in the

United State¢Boyleset al.2011) Therefore land management practices beneficial for bats may
also provide significant benefits to agricultural operations and contribute to sustainable land
managementbjectives(Heim et al.2015)

2.4 Predators

There are no predators in Alberta that specialize t8) bat several species of birds and
mammals are opportunistic predatoré& i ma and OBedaris bfeheiZsovi 3 )
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reproductive ratanortality from predation must be low for populations to be maintained
(Barclay and Harder 2003 ats have a varietyf antipredatobehaviours thatave a strong
influence orhabitatusé L i ma and O®hk eoetdrral behavib® df bats is in large
part a requirement to avoid predation, especially by diurnal.Btaissimilar reasonsjariations
in the lightlevel within or among nights can affect the timing and location of habitaRao®est
selection is strongly influenced by predation, and all spatidtbertashow strong selection for
locations that areaccessibleyell protected, andf hidden from pedatorsWell protected
roosts, such as narrow crevices and buildings, may be impoetantrcesor reducing predation
risk (Lausen and Barclay 2086

Most reports of predation of bats areoppbortunisticobservationsmaking the relative
importance oflifferent predators hard to evaluate. Howevevgesal reports have been made of
diurnal birds (especially corvids) opportunistically locating and killiatsbimportant diurnal
predators includ8lack-Billed Magpies Pica hudsonia(Boxall 1982, Hochadta and Scharf
1986) Blue Jays(Cyanocitta cristataHoffmeister and Downes 1964 mericanCrows Corvus
brachyrhynchogs(Hernandezt al.2007) andLoggerheadshrike (Lanius ludovicianugs(Sarkozi
and Brooks 2003)The risk of predation by diurnal wildlife likely increases for bats usioge
exposed roosts (e.dgastern RdBats), sick or injured bats, bats forced from their roosts
because of disturbance, or dispersing adults and juveniles unable to find soiatde

Owls are a likelybut rarely observed, predator of b&sveral owls found in Alberta are known
to periodically prey on bats, includingé&tHornedOwls (Junget al.2011) Long-eared Owls
(Bosakowski and Smith 19929nd NortherrBaw-WhetOwls (Sealy 1999)However, most

large owls likely lack sufficient maneuverability to capture lratgreat numberlanos and

Root 2014) House cats, which are common around buildings wheredizgs are anajor
predator of baté agricultural area@~enton and Barclay 1980, Ancillotiet al. 2013)

3 HOARY BAT

3.1 Background
TheHoary Bat(Lasiurus cinereusis the largest bat in Canada and hagjtieatestange of any
bat in the AmericagShump and Shump 1982 They arefound throughout Alberta, especially
in areas where trees are availalsiech aslongrivers and farmyard@arclay 1993) Their
reliance on trees makes them sensitive to the loss or degradation of treed habitats, especially on
the prairies where trees may be scakdee theEastern Red Band theSilver-haired Batthey
undergo longdistance migrations out of the province to reach suitable winter habitat. Although
the majority ofHoary Basin Alberta likelybreed in the parkland and boreal forest regions of the
province,many possiblymosi will pass througlsouthern Alberta during migratiqriolloway
1998, Baerwalckt al.2014) Therefore, management of prairie habites potential to have
disproportiomteeffects onrHoary Batpopulations throughowtestern Canada
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The proliferatiornof wind energy facilities in southern Albettas become a major source of
mortality for the specie@Baerwald and Barclay 2011, Arnett and Baerwald 2013k is
especially true of turbines situated near major movement corridors, such as the foathilleran
valleys(Baerwald and Barclay 200Bats appear to be attracted to wind turbines, and may be
especially prone to fatalities due to thaiisceptibilityto barotrauma as well as direct strikes
with turbine blade¢Baerwaldet al.2008, Arnett and Berwald 2013)AcrossNorth America
hundreds of thousands bary Bas have likelybeen killedoy wind turbinesover

approximately théastdecadgArnett and Baerwald 2013furthermore, mnual fatalitiesare

likely increasing as a result tife rapid expansion of wind energyroduction The absence of
long-term monitoring data for bats prevent detailed assessment of population changes; however,
available data suggest decrease imigratory treebat populationgn North America(Arnett

and Baerwald 20B).

3.2 Ecology
Fatalities at wind energy facilities in southern Alberta indicate that fall migration begins by the
middle of July, peaks arourghrly to midAugust and then subsides by thest week of
Septembe(Baerwald and Barclay 2011Adult males mog through southern Alberta earlier
during the fall than females and juveniles. Most niédary Bas begin storing sperm by late
August, and mating is assumed to occur from late summer through winter, with pregnancy
delayed until springCryanet al.2012, 2014)Spring migratiorin Alberta is poorly understood,
but spring records suggests that at least d8oz@y Bats are in Alberta by earypril (Lausen
2007) Females arrive approximately one month before males, and may disperse farther into
CanaddFindley and Jones 1964, Cryan 2003, Crghal.2014) Females arrive during the
spring already prawant, and give birth around midineto early July(Barclay 1993, Koehler
and Barclay 2000Females have one litter per year, which typically consists® pups, but
may range from 1 to 4 pugShump and Shump 198R Bats begin flying around0 days old,
and weaning occurs about 3 weeks l@t@ehler and Barclay 2000Both male and female
juvenileHoary Bas typically reach sexual maturity durittgeir first autumr(Cryanet al.2012)

3.2.1 Diet

Lepidoptera (specifically moths) angpically the primary food source éfoary Basin southern
Alberta and elsewherélowever like other bats, they are opportunidticagersand will take
advantagef regioral and temporalariation in insect availabilityBarclay 1985, Holloway

1998, Reimeet al. 2010, Perliket al.2012, Valdez and Cryan 2018arclay (1985found that
Hoary Bats were natecessarilynoth specialistdyutinsteadfed opportunistically orlarge

bodied insects, which includéarge mothsColeopteralfeetle$, andOdonata dragonflies.
However if given the opportunity, large sefibdied insects, such as moths, appear more likely
to be seleted over beetles and other hdmadied insectgPerlik et al.2012) Largea-sizedmoths
appear to be preferredspeciallymothsof the family Noctuidae (owlet mothéjlickey et al.

1996, Valdez and Cryan 2009)his contrasts with the smalldaut ecologically similar-astern
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Red Batwhich more ofterselecs smaller moths, such as those from the familytif@dae
(leafroller moths)Hickey et al. 1996)

Despite the apparent selection of Lepitop, other insect orders may comprise an impqreant
dominant,component of their diet, especiaitycertainregions or during certaitimes of the
year(Barclay 1985)Approximately half the diet of a small sample of adildiary Bas found
dead at a wind energy facility in southern Alberta coadistf Lepidoptera; howeveamnost of the
remaindeiconsised of Hemiptera (specifically Corixidae [water boatmeiijeimeret al.2010)
Approximately half the diet of migratory juvenitéoary Bas also consisted of Lepidoptera, but
the remainder of the diet was maweenlysplit among Coleoptera, Hemipteraata boatmen,
and Diptergtrue flies) Hoary Bas in Manitoba often fed extensivedy Lepidoptera, but
ColeopteraandOdonatavere alsesubstantial dietary componsrnd dominated diets during
certain times of the yed&Barclay 1985, Rolsetét al. 1994) In Manitoba,Diptera (specifically
Chironomids)were the dominate prey consumedjipyenilesduring the first week after they
began flying(Rolsethet al. 1994) Variation in prey selection was also observed within nights.
Bats in Manitobavere found ta&onsume most Odonata towards the end of their nightly foraging
activity (Barclay 1985) A variety of prey species is apparently benefibiateducing variability
in insect availability throughouhe night and across seasons.

3.3 Habitat Requirements

3.3.1 General

Hoary Bas occupy a variety of habitats from northern Canada to South Ang8hcanp and
Shump 1983a). They arefast, open country flyers capable of traversing long distances in search
of required food, water and sheltelowever, trees are required for roosting, which is likely to
concentrate their activityn the prairieso regions where suitable roost trees are available, such
as along riparian corridom closer to the Foothills, Rocky Mountain, or Parkland Natural
Regions They undergo longlistance migration during the spring and fall, and therefore require
suitable stopeer habitat along migration routéSryan and Veilleux 2007 Suitable habitat is

also requiredvhile on their winter range, but very little is kiwva abouthabitat use at this time.

3.3.2 Foraging Habitat

The body size, wing morphology, and echolocation properties ¢tidhey Batmakes it one of
the best adapted bat species in Alberta for gperce foraging, but one of the least adapted to
navigating clutered environment@arclay 1985, 1986)I'he properties of their echolocation
calls allow detection of large bodied flying insects over relatively long distances,
accommodating their fast flight speeds alongdmieraging path§Barclay 1986)

Foragingmay occurover a variety of landscapdsut will be concentrated in areas whieneye
flying insects arabundant and accessible.€Be areamcludenear the canopy of trees
(Kalcouniset al.1999) near forest edgd&urlongeret al. 1987) along riversand waterbodies
(Barclay 1985, Holloway and Barclay 2008jong ridgegBarclay 1985)andnear artificial
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lighting (Barclay 1985, Furlongest al. 1987, Hickeyet al. 1996) Foraging aroungard and
streelightsis common likely because these attracoths. Sites sheltered from the wind, such as
the leeward side of ridges or along forest edges, are more likely to be used by foraging bats
(Barclay 1985, Furlongeat al. 1987) On prairie landscapes, riparian cottonwood stands appear
to be especially imptant due to the close proximity of high quality foraging and roosting
habitat as well as water for drinkifigolloway and Barclay 2000)

3.3.3 Roosting Habitat

Like the Eastern Red Bat, HoaBgats roost alone, or with their pups, typicdiigh upin the
openfoliage of treegWillis and Brigham 2005, Klugt al.2012) This strategy gives them

greater flexibility in roosting sites compared to species that must locate protected roost cavities
Non-foliageroosts are uncommonly used; howevkey have been domented roosting in

shrubs, bridges, and the sides of buildiffsump and Shump 1982982, Hendrickt al.

2005, Andrusiak 2008)

Hoary Bas require trees for roostingyhich are uncommon in many areas of the prairies
Although the relative suitabilitgf treed areas has not been examined, ripacendors,

hills/cliffs, sheltebelts, urban areas, and farmyards often have trees and may be used as roost
sitesby this speciesPreference for the edges of forest cleasiftg roost sites has been reported
(Constantine 1966)put the general applicability of this path has not been demonstratied.
forested areasjoary Batactivity is higher in stands with large live trees and an open canopy
(Junget al.1999) which may be the result of roost availalyil\Within prairie landscapes,
cottonwood forests along riparian corridofers abundant roosting and foraging habaad

may be critical roosting habitat fetoary Bas and other treenostingspeciegBrigham 1993,
Holloway and Barclay 2000)

3.3.4 Maternty Roosts

HoaryBatsroostalone, owith their pupshidden among the foliage of tall trg@&hump and

Shump 1983). Individuals typicallyroost byhandng or clinging tosmall diameter branches

twigs, petiolesleaves/needles, and pine cofsrry andrlhill 2007). These locations are

typically inaccessible to most mammalian predators, and have overhanging foliage that reduces
the risk of detection by aerial predat@v¥illis and Brigham 2005)Roosts suitable for hoary

bats ardikely more common thanrevices used by other tréats; however, several studies
demonstrate a high degree of selectivelyparticularroost properties. Roosits Canadare
generally in locations that are sheltered from the wind and daweethern exposure, allowing
passiveheating by the sufWillis and Brigham 2005, Klugt al.2012) Selected trees are likely

to be as tall, or taller, than nearby trees, and have a lower density of tokeg te# from the

roost location. A report of Hoary Batwith pups using a bridge as a day roost suggests that they
may be able to use structures other than trees as maternity, tmastisis behavior appears
uncommon(Hendrickset al.2005)
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There are an inadequate number of roost selection studies spediiiettaecosystemso make
broad descriptions of roosting habitat and roost tree selectibiodgy Bas in the province.
However,Hoary Bas inthe Cypress Hills, Saskatchewarearly exclusivelyselectednature
White Spruce Picea glaucd, with the ony exception being a singleremblingAspen Populus
tremuloide$ roost(Willis and Brigham 2005)However, spruce treegere typically the tallest
treesin the study areanaking it unclear whether they are selecting for Hx@st species or just
roost heightHoary Bas in other studiesnade extensive use of deciduous treglgeitnot of tree
species that commonly occur in Albef@onstantine 1966, Perry and Thill 20®&dug et al.
2012)

3.3.5 Migrationand Winter Habitat

Very little is known regarding the winter ecologytédaryBats. Their winter distribution
includeswarmer climates ithe southertunited States and coastal regignshere subfreezing
temperatures are uncomm(@ryan and Veilleux 2007Hibernation below leaf litteduring
cold periods, similar to that observed for the Eastern Red Bat, is pdsasilslEsmains
undocumente@Cryan and Veilleux 2007)

HoaryBats are comonly reported during fall migration at wind energy facilities in southern
Alberta.Observed patterns of fatalitiagd activityat wind energy facilities suggest that prairie
rivers and the foothills along the eastern slopes of the Rocky Mountains magdas
migration corridors through southern Atbee(Baerwald and Barclay 200%table isotope
analysis odead migrating bats collected in this regsuggests thahany of theHoaryBats
migrating through southern Albemaay have originatedloser tothe aspen parklanrike region
of Albertaandbr adjacent prairie provincéBaerwaldet al.2014)

3.3.6 Area Requirements

Like other bats,aproductive femaléloary Bas require aummethome range with sufficient
accesdgo open water for drinkingas well as suitableosting and foraging habitéurta 2000)
Area requirements will depend on the spatial configuraimhqualityof these resources
(Amelonet al.2014) however, habitat suitability will go down as the distance between these
resourcs increasesAs fast opercountry foragers, they are capable of lafigtance flights,
which allows them to span large distances in search of required res@eogsand Thill 2007)

In Manitoba,Hoary Bas were observed to foragip to 20 km from their roost, with the average
maximum foraging distanagproximately6.3 km for females nursing youriBarclay 1989)
Hoary Bas may use the same tree for most of the breeding season, and show higainter
roost fidelity, suggestinthey do not require a large roosting af@allis and Brigham 2005,
Perry and Thill 2007, Klugt al.2012) For examplePerry and Thill (2007) reported that the
two reproductive bat® their studyremained in their roost tree fover 23to 26 days Detailed
studies on their home range size in Alberta, or elsewhere, have not been published
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4 EASTERN RED BAT

4.1 Background

TheEastern Red Bdt.asiurus borealiswas onceconsidered vagrant in Alberta. However, an
increase in the number of surveys over thefagtdecades, primarilgs part of regulatory
requirements fooil sands and windnergyprojects has provided evidence that the species
regularlyoccursin the provincgLausen and Player 2014)ccurrencelata spans much of
Alberta, from southern Alberta to the oil sands region of northern Alberta, and as far west as
KananaskigLausen and Player 201Barclaypers. comn). The species is widely distributed in
southern Albertabut activity is likely to beeoncentrated near areas where treed habitat is
available for roosting, such as along prairie rivers and in the CypresgWiillis and Brigham
2003, Alberta Environment and Parks 20B¥cause the species requires trees for roosting, they
are likely sasitive to the loss or degradation of treed areas, especially is southern areas were
trees are often scar@@arclay 1993) Long term monitoring data is not currently sufficient to
provide reliable population trajectoriés the provincehowever, available data suggests a
reduction in Eastern Red Bats across North America over the last few désaddtsand

Baerwald 2013, Vonhof and Russell 2015)

Eastern Red Bats across North America appear to represent a single large panmictic (i.e.,
genetically intermixed) population, and there is no evidence to support distinct migratory
pathways or unique regional populatigh®nhof and Russell 2015High gene flow among the
North American population is likely the result of interbreeding durirgyation and

overwintering when bats appear to concentrate in common winter habitat in southeastern North
America(Cryan 2003)

All reportedcaptures of this species in th@vince have been ohales andonreproductive
females making it uncertain wheéh the species actually breeds in Albéttausen and Player
2014) A female caught during the fall in the Saskatchewan side of the Cilisssad

evidently bredduring thesummer, butould have been passing through during migrafiitlis

and Brighan003) Sex ratios of captured or killed Eastern Red Bats in southern AHrerta
alsobiased towards males, further suggesting the majority of individuals in the region are not
actively breedingHowever few records exist of either sex in Albenmaakingit uncertain

whether available specimens are representative of the population as aMdreleven sex

ratios have been observed in northern Alb@rgaisen and Player 20t4jowever t is not
knownwhether these individuals pass through southern Alberta during migration.

Fatalities at wind energy facilities in southern Alberta have been reported faufteaver

numbers than for Silvenaired Bats or Hoary Ba{8aerwald and Barclay 2011 cross North
America,Eastern Red Batarelikely the third most often killed bat species at wind energy
facilities; however, the vast majority tifese occur outside of Alberta in more eastern portions of
their ranggArnett and Baerwald 2013Fatalitiesat windenergy facilitiesover the last couple
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decades hdgkely exceeded one hundred thousamdividualsin North America, andnay
worsen as new projects are develop&ahett and Baerwald 2013Yonhof and Russell (2015)
used molecular techniques to estimateeffective population size 601,000 across North
America, suggesting current levels of mortality may represent a substantiah drthe overall
population.

4.2 Ecology
Themigratorybehavior ofEastern Red Batin Alberta is poorly understood as a festifew
observatios of the species in the province. However, timing appears similar tédhe/ Bat
with fall migration beginning by late July, peaking in August, and then subsiding by the end of
Septembe(Cryan 2003)Lausen (2007) did not detectdfarn Red Bats along the Red Deer
River valley after the end of September, but had several detections during August and
SeptemberMales begin to store sperm by Aug(Styanet al.2012) and mating likely occurs
before orduring migration, or while thegre on their winter rang&onhof and Russell 2015)
Bats return during the spring and are on their breeding grounds by June; however, the exact
timing is poorly understood due to few spring observat{@ngan 2003)Lausen (2007)
detected Eastern Red Batlong the Red Deer River beginning the first half of NBageding by
Eastern Red Bathas not been confirmed in Albe(taausen and Player 20t4jowever, like the
Hoary Bat pregnancys delayed untispring, with females in theastern portions of their range
giving birtharound midJune, and possibly into early Jy§hump and Shump 198R Like
other migratory bats, femalégically givebirth to more than one pupnd may start rearing
pups as early as their second y€aryan et al.2012) There is only one litter per year, which
averages approximate®/3 pups per litter, and may be as highbgmips(Shump and Shump
198%). The period of lactation last abdwto 6 weeks ending after younf@egin to flyand are
able to forage on their owiKunz 1971) Malesmayreach sexual maturiggnd begin storing
spermby their firstautumn(Cryanet al.2012)

4.2.1 Diet

There are no dietary studies specific to Alberta populatioEastern Red BatLepidoptera
(moths)aretypically reported to be major dietary componentstudies acrosdorth America,
suggesting they specialize on mofHsckey et al. 1996, Carteet al.2004, Whitaker 2004, Clare
et al.2009, Thomast al.2012) Nonethelessthey are opportunistiacgdators and will consume
insects from a variety adrders Clareet al.(2009) foundhat most prey consumed Bgastern
Red Bas werelL epidoptergspecifically moths)with much lower proportiosiof Coleoptera
(beetles), Diptera (flies), Ephemeroptera yfias), and Hymenopterdées and antsOf the
moths consumedoctuidae (owlet mothsyere the majority of the digtollowed by much

lower amounts of Pyralidae (snout moths), Tortricidae (leafroller moths), and Geometridae
(geometer mothsPreyincludes several pests of forest and farmlasd¢h agent caterpillars
(Malacosomaspp.), cutworm moths (various specjes)d conewormgDioryctria spp).
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Hickeyet al.(1996)foundthat when foraging wittHoary Bas, Eastern Red Batteneédto
selectsmallermoth speciessuch as leafroller moths (Torticidae) whileary Bas selected
larger moth species, such as owlet moths (Ndaw). In South Carolina, Lepidoptetaminated
the diet during late summer, whioleopteraand Hemipterdtrue bugs)vere the most
commorty consumed insect familgarlier in the seasdiCarteret al.2004) Variation in the diet
appears to follow seasonalraion in insect availability.

4.3 Habitat Requirements

4.3.1 General

All bats require suitable foraging and roosting halatad access to drinking waigturta 2000)
AlthoughEastern Red Batare capabl of longdistance flightdetween roosting and foraging
grounds habitats were these resources are in close proximity, such as riparian areas, are likely
to be of greater \ae (Holloway and Barclay 2000, Menzei al. 2005, Ameloret al.2014)

Habitat may change seasonally as bats move to and from their summer breedingphihieitat
overwintering habita¢Cryan and Veilleux 2007However, like thedoary Baf they show a high
degree of reliance on trees for roost sites throughout the year, including during the breeding,
migration, and winter periodRoosting(or hibernatiojmay also occur below leaf litter,

particularly during the winter, which is a behaviowt commonly documented for other bat
speciegMoormanet al. 1999, Mager and Nelson 2001)

4.3.2 Foraging Habitat

Eastern Red Bafare generalidiorages and may occupy margifferenthabitatsand use a
diverse range dbraging behavigat different time®r among different geographic areas
(Hutchinson and Lacki 1999, Menzslal.2005) They are capable of navigating sechittered
environments, but also of fast, opai flight (Shump and Shump 1982Venzelet al.2002)
Foraging may occur ihothforested and neforested habitatsn both open and serciuttered
habitats poth aboveand below forestanopies, anth bothearly or late stage forests
(Hutchinson and Lacki 1999, Menzslal. 2005, Loeb and Keefe 2006)

Eastern Red Batareprimarily a woodland specieButat a finer scale, neforestedopenings
andforestedges appear to be important habitat elemgtutchinson and Lacki 1999, Waltexs
al. 2007, Ameloret al.2014) Although edges are often used for foragingessive
fragmentation or clearing may reduce habitat quéttytchinson and Lacki 1999, Amelat al.
2014) Some foraging occurs ovpastures and other agricultural langlspecially near
woodland edgedyut heavily disturbed habitats such as dense urban devehtgp, transportation
corridors,andminesare generally avoide@Hutchinson and Lacki 1999, Waltezsal.2007)
Foraging may ocur around human developments, especvaligre lights attract mothbat are
eaten byEastern Red Ba{Furlongeret al. 1987, Hickeyet al. 1996)

No information currently exists on foraging habitat use&agtern Red Batin Alberta.
However, in more eastern locatgwof North America where the species is more commat h
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activity has been observeéar riparian habitatand associated drainages, wetlands, open water,
and ridgegBarclay 1984, Haret al. 1993, Hutchinson and Lacki 1999, Mengéehl. 2005,
Amelonet al.2014) Although they did not examirteastern Red Baf Holloway and Barclay
(2000) found that bat awtty in southeastern Alberta was concentrated along rivers and small
springs, which coincided with high levels of insect biomass. Riparian cottonwood stands, in
particular, have among the highest bat activity on the prairiest enltkely the best avkable
roosting and foraging habitat feiastern Red Bat

4.3.3 Roosting Habitat

Eastern Red Batypically roostamong the foliagef trees and occasionallghrubsthroughout
most of theyear(Hutchinson and Lacki 2000, Mager and Nelson 2001, Elmbaé 2004,
Limpertet al.2007, Perryet al.2007) Most studies of roosting behaviour are of diurnal roosts
used during the breeding season, and generally from hardwood or pine forests from eastern
North America. The behaviour of western populations is mostkpown, but on the open
prairies, they presumably rely on treed riparian corridors to find suitable roost trees.

Use of structuresther than treeduring the summer months appere. However, Mager and
Nelson (2001) reported rogstinder shakshingles on a housas well as a roost hidden among
dense grassuggestinghey are capable of using structures other than tRessstingis also
known to occur unddeaf litterduring cold periodsespecially during the wint¢éMager and
Nelson 2001Mormann and Robbins 20Q7l)his behaviour facilitates prolonged periods of
torpor (reduction in body temperature), which may last several days (i.e., short periods of
hibernation) Use of leaflitter roosts appears important for conserving energy dyp@ngds
when it is too cold to support flying insect prey. Mormann and Robbins (2007) found that the
majority of Eastern Red Baits Missouriused leaf litter roosts duringinter periodsvhenthe
ambient temperature was less tA8AC.In warmer portion®f their range, leaf litter roosts are
usedmuch lesoftenduring the summer compared to the wirffdager and Nelson 2001,
Mormann and Robbins 200 Becausdeastern RdBats likely do not overwinter in Alberta, it is
unclear how commonly leaf litter rets are used in the provin¢¢owever, at least some use of
leaf litter roosts appears likely, especially during cold speornditions

Males and nomeproductive females appear to be more flexible in their roost use, roosting lower
and occasionally usingmall trees and shrulf€onstantine 1966, Pergt al.2007) Roosting

may occur in forests from a wide age rafg® 6 K etalf2@09) butcommonly occurs in

mature or old forests where tall canopy or overstory trees are selected agHotstsison and

Lacki 2000, Limperet al.2007, Perryet al.2007) In open or fragmented habgasuch as urban

or agricultural areasposting mayoccur in smaller patches of old traetherwise open
habitatgyMager and Nelson 2001)

Several studiebave foundcEastern Red Batsommonly using or preferentially selecting sites
near anthropogenic and natural edges, including roads, trails, open water, and wetlands
(Constantine 1966, Pergtal.2 0 0 7, @©talk2608)fHewever,Hutchinson and Leki
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(2000) found that bais their study areaever roosted within 50 m from the edgfeotherwise
contiguous forest. This behaviour wagygestedo bea strategy to avoid predatpsaich agays
and other corvidsvhich were known taconcentrate their activity alorfigrestedgesFew

studies have exained tree bats on the prairie® comprehensive information on predation risk
is not availableNonethelesssmall tree patchem agricultural areatend to concentrate activity
by Black-billed Magpies and other corvidsiown to be predators of bgBoxall 1982, Saab
1999) As a result, there is uncertainty whether small residual tree patches on the prairies would
represent suitable habitatr bats especially for a small species usigatively exposed foliage
roosts Larger treed patches, such as occurs along rivkezly offers higher quality roosting
habitatand may be associated wahreduced risk of predatidry corvids and other predators
(Saab 1999)

4.3.4 MaternityRoosts

Like the Hoary Bat, Eastern Red Bats roost alone, or with their pups, in roosts hidden among the
foliage of tall treegShump and Shump 19BR Individuals hang or cling from branches, twigs,
petioles, or leave®ften in clumps of thick foliage near the endadnchegShump and Shump

1982, Mager and Nelson 20Q1)ocations are selected that have overhead foliage for cover,

and that have open flight space below the r@dsiger and Nelson 2001Roostingappears to
occurnear the edge of the crown and atisight heights to prevent access by mammalian
predators (i.e., > B).

Foliage roosting may allow younger and more abundant trees to be used as roosts than with
cavity-roosting species. However, as is observed byithery Bas, there may still be strong
selectionfor specificroosting locationgHutchinson and Lacki 2001, Willis and Brigham 2005)

In particular,Eastern Red Batappear to select locations that have lower temperature variability
andreduced exposure temperature extreméklutchinson and.acki 2001) Although not
examined folEastern Red Batin northern climates, they may have a similar preference for
southern exposures and protection from wind that was reportetbéoy Bas in this region

(Willis and Brigham 2005, Klugt al.2012)

Roost selection studies are typically fraoutheastern North America, and may not be
applicable to western Canadé&ere much different tree species dominate the landscape
However, most studigeport thattastern Red Batare most likely to seletiving large
diameterdeciduoudrees(Mager and Nelson 2001, Elmosgéeal. 2004, Limpertet al.2007)

Roost trees are typicallianopy heightor overstorylargeleaved species with broad protective
crowns(Hutchinson and Lacki 2000, Mager and Nelson 2001, R 2007) In some parts
of their range, they may alsseconifer species, includingoblolly Pine (Pinustaedg and
Shortleaf PineRinus echinatg but these are generally avoided when suitdb@duous species
are presenfElmoreet al.2004, Perryet al.2007) Althoughdominait or cadominanttrees
appear to be preferred, the size of trees used will vary between regions. For example, in some
parts of their range, averageediameters rangiom 26 to 28 cn{Elmoreet al. 2004, Perryet
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a.2 007, et@akeeod)fwhilein other areasverage roost tree diameter exceeds 40 cm
(Hutchinson and Lacki 2000, Limpeat al.2007) Reproductive females appear more likely to
select large diameatéreesthan malegEImoreet al.2004)and may roost at a greater height than
nonreproductive batéConstantine 1966, Pergt al.2007) Males, in particular, have been
observed to use sapling trees as roosts, which is rarely reported for reproductive (lterajes

et al.2007)

4.3.5 Migration and Winter Habitat

Eastern Red Batoverwinter in thesoutheastern United@es and then dispersato

northwestern regianduring the warmer montii€ryan 2003) Their summer rang@cludes
regionsas far north as the Northwest Territor{eausenet al.2014) Migration routes have not
been determined, batsmall numbeof predominately maleare regularly detected during fall
migration in southern Albert@Baerwald and Barclay 2011, Alberta Environment and Parks
2016) It is unclear whether Eastern Red Bats occupying the boreal forest migrate through
southern AlbertaAssuming their destinadn is the southeastern United States, individuals living
in the northcould potentially bypass treeless prairie habitats during fall migrhyicreading
southeast across therealplains They could then flgouth through the eastern forests to reach
thar overwinter habitat in the southeastern United States (and then the reverse in the spring).
Although they may be active during warmer days of the wiiwétakeret al. 1997) they are
known tohibernate beneath leaf littduring cold period¢Moormanet al. 1999, Mormann and
Robbins 2007)

4.3.6 Area Requirements

Eastern Red Bats are well adapted to fast flight in open spaces, and can navigate large areas to
find foraging and roosting habitat and sources of drinking walere is no evidence that

Eastern Rd Bats raise offspring in Alberta, especially in the south where mostly males have

been observefLausen and Player 2014herefore, it is unclear whether area requirements for

this species in the province reflects those of reproductive females, oesuenably lower

resource and area requirements of transient males angéma@ductivdemales Regardlessno

habitat studies have been completed for Eastern Red Bat populations in Alberta or neighboring
provinces, so area requirements in Albertaangely unknowrfor any demographic

Nonetheless, home range size estimates of Eastern Red Bats have been relatively well studied for
the southeastern United States.

Like the Hoary BatEastern Red Batmayhavehigh fidelity to very small roostingreasduring

the summer monthi&Imoreet al.2005, Walterst al. 2007) Individuals of a variety o$ex and

age classelsad average roosting areag tia fromJuneto August in Mississipp{(Elmoreet al.

2005) This wagdespite frequent roost switchiagnong awilable trees within these areas

Likewise, in Kentucky, roosts used by individual males or females typically occurred within a 40
m? area from May through Augu@tlutchinson and Lacki 2000)
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Several studies have examined foraging area use in EasteBaRedReuse of foraging areas
across multiple nights appears to be comaring the summeHutchinson and Lacki 1999,
Walterset al.2007, Ameloret al.2014) Individuals use aariety of foraging strategies,
including longdistance linear flights alonregdgegAmelonet al.2014) As a result, foraging
home range size estimates may vary considerably among individuals depending on the foraging
strategy usedAdditional variability among studies may result from differencdsahbitat quality
and availabilly, the spatial configuration of required resources, and research metho@®tngy
estimation technique for home rangesjctatingeastern Red Batin Missouri had anaximum
foraging distance of 20 km from their day roosts, anteanforaging areadxcluding outer 1%
of observationgsof 1,357ha(range202to 3,728 ha) (Amelonet al.2014) In Mississippi,
Eastern Red Battraveled a maximum distancelo? km ¢ange0.19 km t03.28 km) from day
roosts to their foraging areand had a mean foragiagea(excluding outer 5% of observatigns
of 94 ha(Elmoreet al.2005) In an urbarrural transition zone in Indian&astern Red Bathad

a maximum foraging distance that ranged from 0.42&kin76 km, anchn average home range
size excluding outer 5%f observationsof 68 ha (range30 ha to 18 ha) (Walterset al.2007)

In Kentucky,the maximum distances that bats foraged from their roosts ranged froor6152
km and 1.40 7.4 km for females and males, respectively, with an average across all ats
km (Hutchinson and Lacki 1999 the Kentucky study, thevarageforaging areafor females
and malesvere295 ha fangel13to 850 ha and 450 harGngel34to 925 ha), respectively.
Males ae typically reported to havarger foraging areatan females, but most studies do not
have sufficient sample sizes to find statistically significant regidlischinson and Lacki 1999,
Elmoreet al.2005)

5 SILVER-HAIRED BAT

5.1 Background

Silver-haired Bas (Lasionycteris noctivagahsre one of three bat species in Alberta that are
long-distance migrants and assumed to leave the province during the Wirggrrange spans
across most regions of Norttm#erica from the northern boreal fore@WVilson et al.2014)to
Mexico(Kunz 1982). Roosting occurs primarily under bark and in the cavities of treaking
them reliant on habitats whereda decaying trees are availatBarclay 1993)Riparian forest

is likely especially important for providing roosts in otherwise treeless planiscapes

(Barclay 1993)However,Silver-haired Batsare generallpyncommon in grassland environments
except during migratio(Holloway 1998) andthe majority ofbats observed during migratiom
Albertaappear to breed in the boreal forest to the n@#erwaldet al.2014)

High fatalities at wnd energy facilitiesre an important conservation conckEmnSilver-haired
Batsin Alberta, and this is expected to intensify as new facilities come intotapera
(Government of Alberta 2012, Arnett and Baerwald 20TBgy are the second ma@stmmonly
reported bat species found dead at wintiinesin Alberta and across North Amerifaaerwald
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and Barclay 2011, Arnett and Baerwald 20X3Yer approximatelthe last decadeumulative
fatalitiesat wind energy facilitiebave likely exceeded one hundred thousand individuals across
North America(Arnett and Baerwald 2013Their reliance on trees for roosting also makes them
sensitive taactivitiesthat removeor degrade treed habitats, especially in grassland environments
where trees are most likely to be limitg@tigham 1993, Holloway and Barclay 2000)

5.2 Ecology
Fall migration forSilver-haired Bas in southern Albertbeginsaround mid to late July, peaks
around late August, and then subsidesundmid-Septembe(Baerwald and Barclay 2011)
Both male and female Sil4raired Bats appear to migrate through southern Alberta at similar
times during the fallMigration routes and winter destinations are poorglerstood, but
presumably includes warmer regions towards the south, or westward towards tljzopast
1979, Cryan 2003)Spring migration is less well studied than fall migration, but bats begin
appearing in Alberta by the end of Mamhearly April(Schowalteret al. 1978,0lson pers.
obs). Female biased sex ratios have been documented in the pr{vaimmvalteret al. 1978)
However, a strong sex bias in fatalities at a wind energy facility in southwestern Alberta was not
evident during fall migrabn (Baerwald and Barclay 20115ew studies have reported the timing
of reproduction in southern Alberta, but pups are likely lIsometimeduring June or July
(Barclay 1993)Litter size has rarely been observed, lmméledikely give birth to one onnore
commonly, two pups per ye@ikunz 1982). Litters of three pups have also been observed in
Canada, but it is unclear whether they can successfully raise this many offSangald, E.
pers. comm.)Lactationlastsapproximatelyb to 6 weeksalthough juveniles begin flyingnd
foragingon their ownby about 40 5 weeks after birtliKunz 1971) Males may be ready to
mate by late August, but matiagpearsnorelikely to occur sometime after Septembed
possibly into winteCryanet al.2012. Both males and females reach sexual migtduring
their first autumn.

5.2.1 Diet

Silver-haired Bas have droaddiet and will opportunistically consume a variety of flying
insects that they encountduring their aerial foraging bou(Barclay 1985)Lepidoptera
(moths),Diptera (true flies)and Hemiptera (true bugappear to be major dietacpmponent for
Silver-haired Bas in many area@Vhitaker Jret al. 1977, 1981, Barclay 1985, Cartdral. 2003,
Lacki et al.2007, Ober and Hayes 2008, Reiraeal.2010) Howevermost studies report a
wide dietary breadth coposed of several insect orders, wilriousstudies across their range
reporting substantial components of Coleop{beetles) Hymenoptera (bees and ants), Isoptera
(termites), Neurogrra(netwinged insects)and Trichoptera (caddisflie@)Vhitaker 1972,
Whitaker Jret al. 1977, 1981, Carteat al. 2003, Lackiet al.2007, Ober and Hayes 2008,
Reimeret al.2010) Their dietwill change throughout the year, depending on the availability and
seasonal timing of different prey items. For examBller-haired Bas at Delta Mirsh in
Manitoba foraged heavily on Dipterans throughtetbreeding season, but the types of
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dipteranschanged markedly as the year progregBedclay 1985) Chironomids dominated diets
in June, but were nearly absent from diets in Au@egitember. Muscoitlies were found

during all periods, but especially during the early spring. Mosquitoes were atTiajpje
component of the diet from AugustSeptember, but a relatively small component earlier in the
season.

Few studies have examined the dieSd¥er-haired Bas in western Canada, but presumably
they show the same regional and irdenual variably seen elsewhere. One study examined the
diets of juvenile and aduBilver-haired Bas found dead at a wind energy facility in southern
Alberta, and found over two tllis of thediet to be dominated byepidoptera and Dipteravith
most of the remainder consistingtdémiptera (includindHomopterdand ColeoptergReimeret

al. 2010)

5.3 Habitat Requirements

5.3.1 General

All bats require suitable foraging and roosting habitat and access to drinkind Kwatar2000)
Silver-haired Bas are capable of lorgjstance flights over treeless landscapesach these
resourcesbut rely on trees for roosting, especially oldalgag trees with protected cavitiess

a result, the distribution of treesspecially of larger patches of forested habitas a large
influence on habitat use I8ilver-haired Bas. As one of few regions of the prairies where trees
regularly grow, iparian zonesre importanhabitat for Silvethaired BatgHolloway and

Barclay 2000)Riparian zones provide important breeding habitat for a variety of species,
including the Silvethaired Bat. However, for migratory species, riparian zones may be
especifly important as stopover habitat and migration corridors through otherwise inhospitable
terrain.Extensive tree cover is also fouatbng thefoothills to the westas well aghe parkland
natural region to the northnd the Cypress Hills to the east,igthmay allow a greater range of
habitds to be used in these regions.

5.3.2 Foraging Habitat

Silver-haired Bas foragein both young and old foresds well as forest openindsjt areoften
concentrated along forest edg€sampton and Barclay 1995, Hogbetgl. 2002, Jantzen and
Fenton 2013)Optimal foraging habitat may occur aloragyést edgebecause thegrovide

habitat for insects and shelter from the wiiérboom and Huitema 1997)he lee side of

ridges, especially forested ridges, may similarly pteshelter from the wind, and have been
observed to be important foraging habitat$dver-haired Bas (Barclay 1985) Sheltered areas
not only reduce the energetic demands of flight, but may also have higher concentrations of
insects, thereby increagiioraging success by bgtgerboom and Huitema 1997)

Foraging habitat b$silver-haired Bas in southern Alberte difficult to assess, in part because
the species has similar echolocation callBigpBrown Bas, so cannot beeliably differentiated
using acoustic monitoring. However, rivalleys are known to be important foraging and
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roosting habitats foa variety ofbats on the prairiegnd the availability of large cottonwaod
makes these attractive sites Rilver-haired Bas. Areas with steep topography, suclrigarian
cliffs and coulees, provide shelter from the wind, and are often used by foragiiiigdlbeay
and Barclay 2000Riparian cottonwood standgve among the highest foraging activity by
prairie bats, and wodlprovide similar foraging habitat to whallver-haired Batsisein other
parts oftheirrange.

5.3.3 Roosting Habitat

Silver haired batappear tadoost almost exclusively in trees during the breeding season.
However, theymay occasionally roost dmuildings especiallyduring migrationwhen they lack
familiarity with suitable roosting locatior{fSchowalter 1979)in addition, observations of cave
and rockcrevice hibernacula British Columbia(Lausen 20153uggestshatthe potential use
of rock crevices dumg the breeding or migration period may require additional investigation

FemaleSilver-haired Bas generally roosh small groupsvithin concealed tree cavities or under
bark (Crampton and Barclay 1998)hesestructures are generally only foundange dianeter
decaying trees and snags, particularly of deciduous species. Not surprisingly, most roosts occur
in old forests where these trees are more likely to gq€&ampbellet al. 1996, Crampton and

Barclay 1998)Roosting habitat in the open praiof southern Alberta is limited and likely does

not support a large reproductive populatf@chowalteret al. 1978) Away from the foothills

and Cypress Hills, most roosts in southern Alberta are likely found in riparian woodlands,
especially where larggecaying cottonwood are pres€Hblloway and Barclay 2000)

5.3.4 MaternityRoosts

Maternity colonies are typically latedin the cavities ofarge diameter treeand often in old
woodpeckercavities(Barclay and Kurta 2007)n western Canada, trees used by maternity
colonies areftenlargediameterTremblingAspen and othepecies of th€opulusgenus

which have deep cavities resulting from cracks, breakage, scars, knot holes, or woodpecker
cavities(Crampton and Barclay9®8, Vonhof and Gwilliam 2007)n the Cypress Hills, they
roost in a variety ofargediameter Balsam Poplar and Trembling Aspen (Bohn pers. comm.),
which is similar taobservationsn northern AlbertgCrampton and Barclay 1998jew other
records have been published in southern Albettavever a maternity colonyestimated to have
no more than 24 individualgjas found along the battle river in southwestern Alb@terwald
pers. comm.)The colony was roosting intaokenover cottonwood snagvith the roost
entrance no more than a couple meters above the graledise, cottonwood in arid regions
of southern British Columbia are believed to be important roosting stru¢iagsrsen and
Brigham 1993) DeciduousspeciegegeciallyPopulussp.)typically have decay characteristics
that make them ideal as roost sites for colonial species. In particularrdtaafections at the
site of breakges often results in large weirotected inner chambers that are ideal for ragsti
(Parson®t al.2003) In other parts of their range, especially regions whage diameter
deciduous species are uncommon, coniferous species are used as ro@atebsllet al.
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1996, Mattsoret al. 1996, Vonhof and Barclay 199everal studies repdtte frequent use of
old woodpecker cavities bSilver-haired Bag (Parson®t al. 1986, Mattsoret al. 1996, Vonhof
and Barclay 1996)0n the prairiesarge diameter trees and snagsmaostlikely to be foundn
riparian valleys, ad most breeding on the open prairies is likely restricted to these(Bezaay
1993, Holloway and Barclay 20Q0)

Several studies indicate that reproductemmaleSilver-haired Bas roost insmallcolonies

during the summer monttiBarsonst al. 1986, Mattsoret al. 1996, Betts 1998, Crampton and
Barclay 1998, Vonhof and Gwilliam 20Q/Hor a study in northern Alberta, emergence counts
averaged 9.1 individuals (maximum Z@rampton and Barclay 1998 southern British
Columbia, emergence cosraveraged 11 individualsapge 1to 35). In Oregon, emergence
counts ranged from 5 to IBetts 1998)Frequent roost switching is common, even among
reproductive females with dependent yoBgtts 1998, Crampton and Barclay 1998ats in
northern Albeta used roosts an average of 2.7 days before switching to a ne\G@spton
and Barclay 1998)which is similar to the average of 2.9 days reported for a study in Oregon
(Betts 1998)

5.3.5 Migration andWinter Habitat

Large migrations oSilver-haired Bas have been documented in southern AlbgBtzhowalteret
al. 1978, Baerwald and Barclay 201ahd most are assumed to leave the prouucieg the
winterto find warmeroverwinter habitatStableisotope analysisf hair samples collected from
dead batsuggests that many of tis#lver-haired Bas passinghrough southern Alberta during
fall migration may have spent the summer in the boreal forest, hundreds of kilometers to the
north(Baerwaldet al.2014) Thefoothills along theeastern slopes of the By Mountains
appear to be used as a migration corridor for bats, with a potentially large catt¢hateould
includelarge portion®f the boreal foreqBaerwald and Barclay 2009, Baerwaidal. 2014)
Prairie river valleys also appear to be used iggation corridors, and may help bats traverse
otherwise treeless habitgtsausen 2007, Baerwald and Barclay 2009, Government of Alberta
2013)

The ultimate destination of migrating bats in Alberta has not been idenbfiegresumably is
somewhere witmilder winter conditionsSilver-haired Bag are known to overwinter in the
United States and southeastern British Coluni®rgan 2003, Lausen 2013h southeastern
British Columbia Silver-haired Bag have been documentktbernatingn mines,rock crevices
trees and sna@.ausen 2015)A westward migration of silvenaired bats from Alberta into
British Columbia is not supported by available evidgi@rsyan 2003) but may warrant
additional studyHoary Bas, which also migrate in large numbeappea to often makdéong-
distancdongitudinal movements towards warmer coastal regi@nganet al.2014) but this
has yet to beeportedfor Silver-haired Bas.
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5.3.6 Area Requirements

Information onhome range and foraging area estimates of reprod®iliver-haired Bas is

lacking. However, some radielemetry studies report distances between capture locations and
roosting locatios. These distances can provide an indication of the minimum distance bats are
travellingduring a night to foragen SouthDakotg individuals moved an average 080 m

from their capture location to roosting si{@attsonet al. 1996) In British Columbia, a few

females of the same colony moved an average of 390 m between their capture location and roost
site (Vonhof andBarclay 1996)In northeastern Washington, the average distance between

capture and roost locations was 0.5 kem@je0.1to 1.8 km) for adult females, 1.5 kmafgel.3

to 1.7 km) for juvenile females, 1.8 kma(ge0.2to 3.4 km) for adult malesnd 1.3 km (range

0.1to 2.5) for juvenile malegCampbellet al. 1996)

Several studies repdrequentroost switching by reproductive females, with reported average
distances between ssdruent roosts typically ranging from about 183 #(f®m (Mattsa et al.
1996, Vonhof and Barclay 1996, Betts 1998, Crampton and Barclay.18%fe study,
individuals moved up t0,100 m between subsequent rod8tstts 1998)Silver-haired Bas

likely need substantial areas of laigjameter decaying treesofn which to select their roost.
The minimum area of suitable trees required to suggitwér-haired Bas in currently unknown,
and would depend on the density and distrdyudf suitable roost cavities.

6 BIG BROWN BAT

6.1 Background
Big Brown Bas (Eptesicus fuscyisre among the most common species on the préifigais
1994) They resemble thkittle Brown Myotisin appearance, but are much larger, averaging a
little over twice their mass. Adults weigh betwesoutl3 to 23 g, making them the second
largest batn Alberta(Lausen 2007)Their range extends across most of the Ameificas
northwest South America, north at least as fahasouthern Northwest Territori@surta 1990,
Wilsonet al.2014) They have a wide range in Alberta, lweabsenor patchily distributed
acrosdarge areas of thieoreal fores{Pybus 1994)

Human structureare often used for roosting and hibernation, and is possibly their primary
roosting habitat in some locatioffSchowalter and Gunson 1973heapparent abundae of

Big Brown Bas on the prairies suggeskat buildings may provide benefits tldten outweigh
potentialrisks.However like the Little Brown Myotistheclose associatioaf Big Brown Bas

with people makes them susceptible to deliberate ore@uztdisturbance or mortalifpom

human activitiesTheyalso appear to prefer older buildings, and it is unknown whether modern
building designs are as likely to provide suitable roost conditions for the sfechesvalter and
Gunson 1979)
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Mortality at wind energy facilities is known to occur in southern Alberta and elsewhere across
North America(Baerwald and Barclay 2011, Arnett and Baerwald 20d8yvever,Big Brown

Bats typically represent a far smaller proportion of fatalities compared to nrigsgiecies.
Fatalities ofBig Brown Bas represemabout4% of fatalities acrossesect wind energyites in

North America(Arnett and Baerwald 2013andwerefewer than 2% of fatalities during fall
migration at avind energy facilityin southern Albertg§Baerwald and Barclay 2011jowever,
these fatalities may still be an important source of mortality for resjpgntlations.

As aresidenthibernating specie®ig Brown Bast are susceptible to whiteose syndrome
(WNS), and are among the species knowhave been killed by this disease in eastern North
America(Foleyet al.2011) However, susceptibility to WNS appears to be lower titaer
hibernatingspeciesccurring in similar aread.angwiget al.2012) andseveral studiebave not
found a decrease Big Brown Batactivity following thearrival of WNS(Brooks 2011, Foret
al. 2011, Franckt al.2012) The effect WNS would have dsig Brown Basin Alberta, where
hibernation behaviour may be differergt,unknown.

6.2 Ecology

Considerablgearly and geographiariation has been observed in the timing of reproductive
events foBig Brown Bas insouthernAlberta, possibly the result of differencesweather
conditions and roost qualifausen and Barclay 2086Barclay 2012)Forexample, in
southern Alberta, the median birth dates of individuals in a colony vari2d dgys between
adjacent year@Barclay 2012)Likewise,in southern AlbertaBig Brown Bas occupying
buildingsfledged approximately to 2 weeks before thosecupying natural roosts nock
crevicegLausen and Barclay 2086

Although variablepups are borfrom approximately mieJune tdate-Julyin southern Alberta
(Holloway 1998, Lausen and Barclay 2@Q8arclay 2012)Litters typically consist of one pup,
buta small number have twiriSchowalter and Gunson 1978guctation lasts approximately 4
to 5 weekgKunz 1971) Thissuggestsuveniles begin flyingsometime betweeapproximately
mid-Julythrough to the end of Augt Some females will reach sexual maturity during their first
year and reproduce the year after their birth, although most males epraztuceuntil their
second yeafBarclay 2012)Mating s polygynous, and occurs near hibernacula during the
autumnand winter but pregnancy is delayed until the following sprikgrta 1990)
Hibernationlasts from approximately November to AgifNagorsen and Brigham 1993®jut

may emerge from hibernation and begin flying on warm nights throughout the (Liatsen
and Barclay 2006).

6.2.1 Diet

Big Brown Bas are habitat generalists, and may use a variety of foraging hahitatghout the
breeding season. Their size and echolocation structure makewéheadapted to foraging in
open spaces, such as wetlands, open prairie, above forest canopies, and around human
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developmentgHolloway 1998, Claret al.2014). They consume insects from a wide range of
insect orders, and the composition of their daies depending on insect availabiliBrigham

and Saunders 1990, Clatal.201dh, Val de z a n dSeverd Sudiesaverzppred! )
exceptionally higlamounts ofColeoptera (beetle#) their diet,whichreflects a greater ability

to consume harBodied insectgBrigham and Saunders 1990, Hamilton and Barclay 1998, Clare
et al.2014). In southern Albertadietary studies regularly report that over half of their diet
consiss of beetleswith most of the remainder of theiret beingLepidopteramoths)
Hemiptera(true bugs)and Dipterdtrue flies)(Brigham and Saunders 1990, Hamilton and
Barclay 1998, Holloway 1998Bats foraging in grazed pasture on the prainmes/ feed

extensively on beetles attracted to cattle difrguthnott and Brigha 2007) However, other
insect ordes may dominate during certain years or seasonsjlwamiles may select fewer

beetles in preference for softer bodied insé@dtamilton and Barclay 1998Clareet al. (2014

used molecular methods to address bitts#snay result from the greater detectability of beetles
in conventional dietary studieSheir results confirm that beetles are an important component of
the diet ofBig Brown Bas. Nonetheles®iptera and_epidopteracombinedypically formeda
greatemproportion of thediet, suggesting the species is not necessarily a beetle spevialiikz
and O6 Shea ( ddsih€ylorablated primharily dnlzeétles from late May to early
August, butshifted to feed primarily on seasonally abundant migyatomy Cutworms Euxoa
auxiliaris) during early spring and fall.

6.3 Habitat Requirements

6.3.1 General

Big Brown Bast arehabitatgeneralistsanduse a wide variety of roost types across their range in
Alberta. Buildings,rock crevicesand tree cavitieareusedto varying extentsdepending on
availability (Schowalter and Gunson 1979, Kalcounis and Brigham 1998, Agosta 2002, Lausen
and Barclay 2002)Along with theLittle Brown Myotis, they are among the most common bat
found occupying buildingéSchowalter anésunson 1979)Maternity colonies in buildirgare
typically smaller than those observed [fdttle Brown Myotis Most colonies in Alberta range
betweenl0to 80 individuals butmay ke as high as 1,00@chowalter and Gunson 1978)g

Brown Bas are the oly species in Alberta known to regularly use buildings as hibernacula
(Schowalter and Gunson 1978jthough the importance of buildings compared to natural
hibernacula is unknomv

6.3.2 Foraging Habitat

Foraging habitat foBig Brown Bat across much of thearie region of southern Alberta

appears to bassociated with ripariaroneg[Brigham and Saunders 1990, Wilkinson and
Barclay 1997, Holloway and Barclay 2008iplloway and BarclayZ000) found thaBig Brown

Bats alongthe South Saskatchewan River rarely foraged in open prairie habitats farther than 1
km from the riverand foraging activity increased as distance toitrex decreased. Within these
riparian zonesactivity wasconcentrated near springs, along the ritgsif, and along steep

Prairie Bats 27



coulees. Treed river habitats, in particular, were associated with higher foraging activity than
areas of the river where trees were absent. This pattern is likely influenced by the distribution of
insect prey, which was observedidemuch higher along thever and near springban open

prairie, as well ady the location opotential roosting habitat, suels occurs along steep
couleesSimilarly, Wilkinson and Barclay (1997pund bats from two colonies Medicine Hat
foragedmostly within the South Saskatchewan River valley, and rarely within the city or

adjacent prairie outside of the river vall@hese results are consistent with observatudrizg

Brown Bas using prairie habitats in more southern regions of the UnitgdsStvhere one study
found foraging activity to be more than five times greater in areas near water or treed edges than
in open prairi€Everetteet al.2001)

Foragingin nontriparian habitats is more commonsameareas of their range, possibly the

reault of greater tree covend/or topographic variabilithat provides greater shelter from the
wind. In the CypresHlills, foraging commonly occurs along the Battle Creek valley, but also
includes cattle pastures outside of the ripaziame(Arbuthnottand Brigham 2007)in these

areas, cattle dung appears to result in a higher availability of beetles, which are important prey
for Big Brown Bas. Urban areas and residential developments in rural areas are also used as
foraging habitat byBig Brown Bas (Agosta 2002)Foraging on flying insects attracted to street

or yard lights is commonly report¢dgosta 2002)but appears more prevalent in rural areas
where insects are concentrated around relatively few l{@dggie and Fenton 1985)

6.3.3 Roosting Habitat

Big Brown Bast inwestern Canadase a wide range structures as roostscludingrock
crevicegHolloway 1998, Lausen and Barclay 2002¢e cavitiegBrigham 1991, Kalcounis and
Brigham 1998, Vonhof and Gwilliam 20QHuildings(Schowalter and€Gunson 1979, Hamilton
and Barclay 1994 )andpossiblybridges(Davis and Cockrum 1963Roost use appears to be
opportunistic, and varies by region depending on the availability and relative qéalitfecent
roosting structures. However, the high fregay of building roosts Alberta and across much
of their North American rangguggests that these are important roosting haliaathe species,
and in some areas may be the primary roosting habitat avgi&dflewalter and Gunson 1979,
Agosta 2002)Large deciduous trees are also important roosting habitat where they are available
(Kalcounis and Brigham 1998 owever, o theopenprairies of southern Albertajost natural
roosting habitat occurs in river valleysheresteep eroded terrain createsk crevicesuitable
for roosting(Holloway 1998, Lausen and Barclay 2002)

Bats occupying rockrevices and tree roosts frequently switch roosts, including dutieg

breeding seasafi,ausen and Barclay 2002, Willis and Brigham 2004)e exact reasonifthis
behaviour is unclear, but appears to provide a number of benefits, including maintaining social
networks within the colony and adapting to changes in lmmadlitionsand reproductive
requirementglLausen and Barclay 2003, Willis and Brigham 20&8)\eral roosts arierefore
required within an area to support the roosting requiremeii@ggdrown Bat roosting in
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natural rock and tree crevice roosI®loniesin buildingstypically have anigher degree of
fidelity to a singlematernityroost(Hamiton and Barclay 1994, Agosta 2002, Lausen and
Barclay 2008).

In southern Alberta, day roosts in either rock crevices or buildings are often also used as night
roosts(Wilkinson and Barclay 1997, Holloway 1998jowever, ight roosts may be more
commonlyusedby males, which do not need to care for young and often travel farther to forage.

In other areas of Canada, separate night roosts are commonly used by maternity colonies that day
roost in buildinggBrigham 1991)

6.3.4 MaternityRoosts

Maternity colonies lang the SoutlfsaskatchewaRiver insoutheasterAlbertaarefrequently
reported to be isandstonerevices along southeast facing vertical slqjptdloway 1998,
Lausen and Barclay 200Zhree main rockoost types have been reportétllong deep creks
along vertical slopeg?2) slab roosts (where a layer of rock has partially separated, created a
relatively thin exterior wall{Figure 1) and(3) erosion tubes (a hollow created by running
water)(Holloway 1998, Lausen and Barclay 2002jevices useg by reproductivéemalesare
along moreverticalsurfacesandhavesmaller openings than random crevices, likely to reduce
the risk of predatioflLausen and Barclay 2002 olloway (1998) reported that cracks used as
roosts averaged 3.9 cm wide and 74.9 cm l&ng Brown Bas in the South Saskatchewan
River valley appear to rarelyse treesdespite large cottonwodceesbeing presentHolloway
1998, Lausen and Barclay @2).

In the Cypress Hills, Saskatchew#&ig Brown Bas maternity coloniesirenearlyexclusively in

the cavities of largeliameteliving and dead'remblingAspen(Kalcounis and Brigham 1998,

Willis et al.2006) Aspen roosts with larger cavities, whiaie &ypically those witlcrevices or
multiple holeshad larger maternity colonies and were preferred over those with smaller cavities.
The majority of roost cavities were originally excavated by sapsuckers and other woodpeckers
(Kalcounis and Brigham 1998)remblingAspen in the Cypress hills were reused over multiple
years and most suitable cavities showed signs of use by\Wéllss and Brigham 2003, Willit

al. 2006)

Big Brown Bas in Alberta commonly use buildings as maternity roosts when theyailable
(Hamilton and Barclay 1994, Lausen and Barclay 2D0Building roosts have been associated

with earliermaturitythan those using natural roosts, and may provide superior thermal properties
and predator protection than natural roosts, poskhlying to greater reproductive success
(Lausen and Barclay 2002 variety of buildings may be used Byg Brown Bas, such as

houses, industrial buildingschoolsand barngHamilton and Barclay 1994, Pybus 1994)

Females typically raise their youngmaternity colonies. However, roost switching is common,
and group size and composition may frequently change during the course of the breeding season
(Lausen and Barclay 2002, Willis and Brigham 206#r example, reproductive female bats
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roosting in tee cavities in the Cypress Hills, Saskatchewarraged 18.1 individualsahgel

to 45), and switched roosts on average every 1.7 dagg€l to 4.5 days)YWillis and Brigham
2004) Bats roosting in rock along the South Saskatchewan River had agexgeoap size of
8.25 individuals fangel to 37), and switched roosts on average every 2.01 daygel to 7;
median: 1 dayjLausen and Barclay 2002)1aternity coloniesocated in old, redbrick schools

in southern Alberta supported over 100 individuand were reused over a period of at ledst 6
8 yearqdHamilton and Barclay 1994, Barclay 201Bgts roosting in buildingare known to

show strongeroostfidelity than those roosting in tree or rock crevices, and if roost switching
does occur, isften restricted to other sites within the same buildlrayisen and Barclay

2006). In the southern Alberta study, female bats during the pregnancy and lactation period
spent 77% and 82%, respectivedy their days using the school maternity coldgRamilton and
Barclay 1994)When not in the primary maternity colony, bats roosted in nearby cliffs, industrial
buildings, and houses.

23 et

Figure 1. Slab (horizontal) rockoost used by botBig Brown Bas and WesterBGmallfooted
Myotis within the South Saskatchewan Rivailgy in Alberta Right image is a closep view of
the same roosArrows point to roost entrancBhotos courtesy of Coridusen.

6.3.5 Hibernacula

Deeprock crevicesn river valleys appear to be important hibernacula&BigrBrown Bat in

prairie environmentéFigures 2 and 3; Lausen and Barclay 2006b; Baerwald, B pers. comm.)
Lausen and Barclay (2006) trackitleeBig Brown Bas during the winteto two hibernacuh
along a tributary to the Red Deer River, both of which wefteadland terraimlong steep slopes
Onehibernaculunwasa deep crevice in a bouldeith anopening 14 cm high andt@ 2.5 cm
wide, andthe other was tubular erosion hole in solidifieshud, which was at least 3.6 m deep
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and a 7 cm x 5 cm oval openinihree additional hibernacula were also located in this region,
and all were in deep, narrow crevi€®ss to 2.0 m longdf mudstone/sandstone cliffs

(Baerwald, B.pers.comm.).Hibernacu& in the Red Deer Riverlley are high above level

ground and have southern aspéttaisen and Barclay 2006 The use ofock crevicedor
hibernation is also consistent with behaviours observed elsewhere in their range. In Colorado,
Big Brown Bas appear to move into higher elevation mountain habitats to hibernate in deep rock
crevices(Neubaunet al.2006) Locations with cool, stable temperatures that do not drop below
freezing appear to provide optimal conditions for hiberna#osmall number oBig Brown

Bats in northern Alberta also appear to hibernateawes(Reimeret al.2014) but records

elsewhere in the province are lacking, suggesting this is not a widespteaddur.

Large numbers dBig Brown Bas hibernate in buildings at leassome portions of theMorth
American rang€Schowalter and Gunson 1979, Perkensl. 1990, Whitaker and Gummer
1992, Nagorsen and Brigham 1993¢howalter and Gunson (19%&pvided several anecdotal
examples of winter observations that suggests teeiep may commonly use building
hibernaculan Alberta a behaviour not commonly reported for other spe8esdings appeared
to beavoided in preference for rockevice hibernacula in Coloragdeubaunet al.2006)
However,inadequate informatioexists in Alberta to evaluate the importance of building
hibernacula for bats in the province

> - : 22 Gl I/
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Figure 2. Hibernacula used by a femdéy Brown Batalong the Red Deer Rivealley (arrow
points to entrance). Right image islaseup view of the same hibernacula. Photos courtesy of
Cori Lausen.
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Figure 3. Hibernacula used by a makg Brown Batalong the Red Deer Rivealey (arrows
point to entrance). Right image is a clageview of the sameilbernacula. Photos courtesy of
Cori Lausen.

6.3.6 Area Requirements

Big Brown Bast are adapted to fast flight in open spaces, and can span long distances in search
of water, food, and roosting habitat. Tin@me range sizéepends oseveral factors, such #dw

quality and configuration of required resourcasergy requirements, and the roosting and

foraging strategy being used/ilkinson and Barclay (199 @ompared foraging areas of a sample

of male and femalBig Brown Bas from two building colonies in stheastern Alberta, both
locatedat schoolsn Medicine hat, within 1 km of the South Saskatchewan River. They found

the males had significantly larger foraging areas (meanksrBpthan females (mean 2.Kin?),

which tended to forage closer to the maitgroolony and were less likely to makongdistance
foraging bouts.

Bats roosting in buildingmay use a single structure for the duration of the breeding season
(Wilkinson and Barclay 1997Howevercolonies using natural structures tend to regularly
switch rooss, and effectively establish roosting areas within which they alternate among
available roostsBig Brown Bas roosting irrock crevicesalong the Red Deer River valley
roosted within a 1.25 km length of the river val{&pusen and Barclay 20pBat colonies in

the Cypress Hills showed high fidelity to romerlapping roosting areas that were each less than
2 kn? (Willis and Brigham 2004)

Much more variability in area requirements has been reported in areas outside of Kllibea.
southeastern United States, thBeg Brown Bas roosting in a building had an average home
range sizedxcluding outer 5% of observatigrsf 2,906 ha, and had a maximum foraging
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distance of 5 knfMenzelet al.2001) A building roostingcolonyin Ontarioforaged an average
of 0.9 km, and up to 4.1 km, from their dapsb and their foraging groun¢Brigham and
Fenton 1986)Tree andock roosting bats in British Columbia travelled an average of 1.8 km,
and up to 4.4 kirbetween day roosts and fgrag areagBrigham 1991)Big Brown Bas using

a prairie wildlife refuge in Coloradwavelled an average of 13.8 km (ranget8.28.8 km) from
the point of capture to their building rst§Everetteet al.2001)

7 LITTLE BROWN MYOTIS

7.1 Background

Little Brown Myotis(Myotis lucifugu$ occur across most areasNdrth America from Mexico
to the northerrextent of theboreal fores{Fenton and Barclay 1980)heyareamongthe most
common and widespread species in Albarid across much of the rest of NoAmerica
including acros$argeareas of the prairig§Schowalteret al. 1979, Vonhof and Hobson 2000,
Hubbs and Schowalter 2003, Lausen 2004, 2006, Coleman and Barclayta®&éyer there is
regional variation in abundae,andtheyare relativelyuncommon in some prairie habitats,
including at least a portion of the badlands along the South Saskatchewa(Hellevay and
Barclay 2000)Schowalteret al.(1979) indicatedhatLittle Brown Myotisappears to be less
common in areas of the provincermdinated by solonetzic soils, and suggestedhigher salinity
of water bodies in these areas may result in reduced prey needed to support thisTspecies
subgpecies are believed to occur in the prairie regions of souffieenta: M. |. lucifugusoccus
throughout the province, whil. |. carissimaappears to beestricted to southern Alberta,
including the Milk River are@Lausen 2007)However the range oM. I. lucifugus overlaps that
of M. I. carissimaand extensive interbreeding occurs in th@@oe, suggesting subspecies
designations are a product of historical genetic isolation between the two tratpay no
longer be relevar(Lausen 2007)

Little Brown Myotisare listed as Endangered under the Species at Risk Act because of the
continuing spread afhite-nose syndrom&om eastern North Americ&opulation éclines in

excess of 90%ave been documentadareasvhere the disease occSGOSEWIC 2013)

Little Brown Myotisin eastern North America are among the most affected by this dessse

are at risk of regional extirpatiqfrick et al.2010) If introduced to Alberta, this disease has
potential to cause a precipitous decline in the provincial bat populbfibernacula are critical
habitat for bats; however, known hibernacula in the province account for only a trivial portion of
the overall populatiofOlsonet al.2011) This knowledge gap impedes protection measures for
bat hibernacula, as well adite-nose syndromsurveillance and monitoring programs.

Fatalities ofLittle Brown Myotisat wind energy facilities may also be a conservation concern in
some aread.ittle Brown Myotiscomprisel about 6% of fatalitieat select wind energy sites
across NorttAmerica (Arnett and Baerwald 2013Howeverthe species was a relatiyeninor
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component (i.e., 4%y of fatalitiesat a site monitored in southern Alberta during fall migration
(Baerwald and Barclay 2011Although windturbineskill fewerLittle Brown Myotisrelative to
migratory bats, it may still be an importatturce of cumulative mortality for the specdf@snett
and Baerwald 2013)

Their close association with people leaves tlveierable taaccidental and deliberabeiman

caused diturbanceand mortality, such as froeviction, exterminatiorandentrapment

However, liildings provice warm, well protected environmerfts raising pupsand are likely

critical resourcegor this speciegn human modified landscapéSchowalteret al. 1979, Lausen

and Barclay 200&). Because of the large size of colonies, persecution or improper management
of a few roosts could potentially have significant repercussions for the local bat population.
Furthermore, new building designs that are betide to exclude bats likely have negative
consequences for the species. The continued availability of suitable buildings, or other artificial
structures, may be important for maintaining prairie populations.

7.2 Ecology

Females give birtko a single pup, orarely twins.from approximatelynid-June tdate-July
(Schowalteret al. 1979, Coleman and Barclay 201Pups begirilying and foraging for insects
when they are abodB days oldand are weaneat abou27 days oldKurtaet al. 1989) In
southern Albdmg, flying juveniles appear beginning about rdidly to Augus{Schowalteret al.
1979, Holloway 1998)Observations of hibernatiarebased mainly on studiestato cave
hibernacula in the Rocky Mountairend may not necessarily apply throughoutgtwince.
However, latsbegin congregatinfswarming)at thesehibernaculay about theniddle of
August, and begin hibernatirgound theend of SeptembdGchowalteret al. 1979, Schowalter
1980) Mating is polygynous and occurs during fall swarming @mahg winter hibernation,
when males briefly arouse from hibernation to nvaté torpid females. fegnancy is delayed
until the following springFenton and Barclay 1980dnformation from mountain habitats
suggests that bothale and female Little BrowNyotis in Albertamaynot mate until their
second yeafSchowaltert al. 1979, Schowalter 1980mergence from hibernation occurs by
about April to midMay, and females begin appearing at their summer maternity roosts shortly
thereafte(Schowalteretal. 1979)

7.2.1 Diet

Little Brown Myotisare opportunistic foragerand have a diverse digbm severainsect
orders(Saunders and Barclay 1992, Holloway 1998, Céaral. 2014n). However, hey have a

strong affinity toaquatic habitatsand their diets an@afluenced by the availability and timmg of

aquatic insect emergen@eenton and Barclay 1980, Claatal.2014). Prey selection along the

South Saskatchewan River was dominated by Diptera (true flies) and Coleoptera (beetles) during
the early summemMMay and June)and by Diptera and Lepidoptera (moths) during the late

summer (July and Augustifiolloway 1998) The families Culicidaenjosquitos) Chaoboridae
(phantom midgesand Muscidae (flies) dominated the dipteran component of their diet, but
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Muscidae was primarily consumed during the late sumiemilar results were reported for the
Milk River, where diets were dominated by similar proportions of Lepidoptera, Diptera, and
ColeoptergSaunders and Barclay 1992)though Lepidopteraverethe most ommon prey for
both Little Brown Myotis and Lordegged Myotign the Milk River study, Little Brown Myotis
consumd much greateproportionsof Diptera and Coleopteralative to Longlegged Myotis.

In a largescale study across Canada, diet of Little Brown Myotiswas dominated by
Lepidoptera an@ipteransand lower proportions of Ephemeroptefaayflies) Trichoptera
(caddisflies), and Coleoptef@lareet al.2014n). Two species othironomidsand two species
of mayflieswere the most common preyesjies. The diet shifts throughout the season, with
dipterandorming the greatest proportion of the dietring the early summer (i.e., M&ymid-
June) and lepidopterans becoming relatively more common as the sprnogressefClareet
al. 2011, 2014).

7.3 Habitat Requirements

7.3.1 General

Few species Albertahave adapted as well to human activities ad. ittie Brown Myotis

(Pybus 1994)They are often the most abundant species in urban areas, and form some of the
largest colonies in buildings and other huns&ructuregColeman and Barclay 2011Roost use
appears to be opportunistic. Like By Brown Bat they will use a wide range of human
structuresyock crevicesand trees for roosting, but show a strong tendency to establish
maternity colonies ibuildings when suitable structures are availgBlghowalteret al. 1979,
Fenton and Barclay 1980)hey are the most gregarious species in Alberta, with maternity
colonies in buildingexceeding ;D00 individualsn some locationg§Schowalteret al. 1979,
Coleman and Barclay 201Tjhe spacious, warm, and well protected properties of buildings
provide ideal locations for maternity colonigsusen and Barclay 2086 For natural roosting
populations, the tendency to form large colonies may restrict tige Gfrroosts they use to
larger structures capable of holding a greater number of indiviDEsn 2011, Olson and
Barclay 2013)Few othemats in Albertaare as associated with aquatic habitats for foraging as
theLittle Brown Myotis (Fenton and Barcial1980, Clareet al.2014a). Buildingsor natural
roostsnearlarge aquatic habitats (e.takes, riversappeamostlikely to be used as maternity
colonies and are important resources for the speg@ebowalteret al. 1979, Pybus 1994)

7.3.2 ForagingHabitat

Little Brown Myotisare opportunistic foragers and consume a variety of prey types across
differenthabitas. They have a variety of foraging strategies and occupy both open and cluttered
enviromments (e.g., around vegetation). Howeteeyhavea particularly strong association

with aquatic habitajsvhere theyforage extensively on swarmsaduatic insectéBelwood and
Fenton 1976, Saunders and Barclay 1992, Holloway 1998, élaie2014a). They are among

the most common species foragarg@und wetlands, lakes, dwater courses in the province
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(Schowalteret al. 1979) Although not extensively examined, foraging habotathe prairies of
southern Albertdikely includes a variety of aquatic habitats, especially those in riparian zones
ard areas where topography or tree cover provides shelter from the wind. Holloway and Barclay
(2000) found bats rarely used open prairies habitats away from the riparian zone of rivers.
However, their study did not examine activity around prairie lakesglstoand other aquatic
habitatsoutside of the riparian zone and therefore may not provide a complete indication of the
range of foraging habitats used laftle Brown Myotis.

Barclay (1991) suggested their primary strategy of hawking flying insects oltise surface of
the water may limit their foraging window to periods of the night where temperatures are high
enough to allow insects to fly, making colder high elevations less suitable for reproductive
females that have higher energetic requirementslémigles may be able to occupy lower
guality foraging habitadlue to their lower energetic requirements, females are most likely to
occur wheredod availability is the highe¢Barclay 1991)

7.3.3 Roosting Habitat

Little Brown Myotishave a flexible roosting strategy, and similaBtg Brown Bas, will
opportunistically take advantage of available ro@senton and Barclay 198(Roost structures
usedon the prairiegncludetree cavitiegColeman and Barclay 201, Xpck crevicegHolloway
1998) buildings(Schowaltelet al. 1979, Kalcounis and Hecker 1996, Coleman and Barclay
2011) and bridgesRarclay pers. comm.Although a variety of structures are used, reports of
building roosts are especially common throughout their ramgemey be the primary roosting
structure used bgeproductive femaleittle Brown Myotison the prairiegSchowalteret al.
1979, Fenton and Barclay 1980, Coleman and Barclay 28ti9ss the prairies of southern
Alberta, most nofbuilding roosts are located in trees aiadk creviceswhich are most often
found within riparian zonef@Holloway and Barclay 2000, Coleman and Barclay 20if 1ising
treeroosts, old, largeliameter deaying trees are selected, which most often occurs in older
forests omwld forest remnant§Crampton and Barclay 1998)

Non-maternity roostinclude a broader range of roost types than those used by maternity
colonies.Malesand norreproductive females gpar to have greater flexibility in selecting

roosts, and are more likely to occupy roost types that would be avoided by reproductive females.
For examplemaleLittle Brown Myotisoccupying a forested regions of New Brunswick

commonly roostedlone in coiferous or deciduous trees and snags, while most females
apparently roosted in nearby buildin@oders and Forbes 2008Because malegenerally

roost alone or in small groups, they may b#dr able to use smaller, maundant roost

structures in their environment than reproductive fem@x&son and Barclay 2013, Fabianek

al. 2015) For example, males may be better able to take advantage of smaller diameter trees, or
species that produce smaller cavities when tleegiyl(e.g., coniferous species).

Although presumably not suitable for maternity coloniles,se of exposed roosts on buildings
appears to be relatively common in Alberta during August and September, coinciding with the

Prairie Bats 36



dispersal of juveniles away from beanity colonieqRiskin and Pybus 1998puring this time,
juveniles, and occasionally adults, may lack familiarity with accessible enclosed roosts and
insteaduseexposed roosts on buildingsxposed roosts tend to be under an overtatrigast 2

m abo\e the groundare more likely to be in cornersnd are located dorick or other rough
textured surfaces.

With the possible exception of females nursing pujide Brown Myotisappear to commonly

use night roosts separate from their day ro@sasclay1982, Perlmeter 1995, Holloway 1998)
Females appear likely to use communal night roosts, while males are more likely to roost alone
(Perlmeter 1995)Along the South Saskatchewan River, night roosts included the same roosts as
used during the day, but alsncluded small caves where mixsplecies groups would roost
together during the nigliHolloway 1998) Bats roosting in buildings madyave separateight

roosts, but behaviour appears to vary by col@arclay 1982) A maternity colony in Ontario
commonly used a separate day aighhroostduring the pregnancy peripdut switched to use a
single roost once they began nursing p{gerclay 1982)Anothernearby building colonysed

a single structure as both a day and night roost regardless thfewkieey were pregnant or

lactating Concrete bridges also appear to be commordy @s night roosts by both maled
femaleLittle Brown Myotis and may support multiple colonies, and multiple species, occurring
in an aredPerlmeter 1995, Adam and Hay2000)

Femalelittle Brown Myotisform the largest maternity colonies seen in Alberta, at times
exceeding D00 individualgSchowalteret al. 1979, Coleman and Barclay 2018)aternity
coloniestypically use a single buildin@lthoughmore than one blding may be used by larger
colonies and individuals typically move around within roogd&howalteret al. 1979)

Additional structures may also be required for use as night r{i@etslay 1982)Few natural
roosts can suppoldrge coloniesHowever,maternity colonies in natural roosts are highly
dynamic and frequent roost switching allows bats to change the size and location of maternity
colonies throughout the breeding seaflson and Barclay 2013Although not altogether at
one time, bats roostq in trees or rock crevices may still roost with hundreds or thousands of
individuals during the course of the sumrfetson 2011) This behaviour requires bats using
natural roost structures to have many available roosts to select antloimgtheir roosing area

7.3.4 MaternityRoosts

Buildings are commonly used by maternity colonies throughout most of Alberta, especially in
more densely developed locatiq@howalteret al. 1979, Coleman and Barclay 2011)

(Figure4). Building roosts include occupied and atfaned houses, cottages, sheds, and barns
(Schowalteret al. 1979) Occupied buildings appear to be favoured sites for maternity colonies
(Schowalteret al. 1979) possibly because of artificial heatirigttle Brown Myotisforage
extensively over aquatic habitats, dndlding roosts are often located in close proximity to

lakes and other aquatic habitaBats do not chew entrances or otherwise modify their roosts, so
buildings must have some sort of entrance or struatiefalct that allows access into warm
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protected crevices or chambers. Such locations include attics, under shingles or siding, within
hollow walls, behind shutters, within or behind chimneys, or any other elevated sheltered
location that bats can accé€Bsbus 1994)

In regions of the province where buildings are uncommon, maternity colonies are located in tree
and rock crevices. Riparian zones, especabas of extensive badlandéten have

sedimentary rock that erodes and creates crevices suitabd@t@mity colonies. In a mostly
undeveloped portionfahe South Saskatchewan Riveley, maternity colonies were found in
sandstone crevices of southeast facing cliffs and co(lte#®way 1998) Roosts in this region
included small crevices along viedl slopes and cliffs, water erosion cracks, and small caves.
Likewise, Saunders (1989) found a Little Brodwyotis maternity colony under a crevice in a
southfacing sandstone cliff along the Milk River valley in southern Albéftgure?7). The Milk

River colony also contained Loflggged Myotis, which roosted in mixed clusters with Little

Brown Myotis

Away from riparian badlands or mountain habitats, most natural maternity roosts in Alberta are
likely to be in the cavities of trees, especially of ladiggmeter deciduous species (eRppulus
spp.) (Kalcounis and Hecker 1996, Coleman and Barclay 201sgn and Barclay 2013k the
boreal forest, Little Brown Myotis maternity colonies are commonljramblingAspen and
BalsamPoplar(Figure 5)(Crampton and Barclay 1998, Olson and Barclay 20d43yell as
buildings(Olson 2011) Tree cavities used byatsin northern Albertare often created by
elongated vertical cracKs.g., frost cracks) that opémto large internal cavities, but various
other defects are also used, including woodpecker holes, knot holes, sloughing bark, and
breakage$Olson 201). This is similar taa study inthe Cypress Hills, where maternity colonies
were in either buildings ofremblingAspen(Kalcounis and Hecker 1996) ypically, only large
diameter trees are suitable for maternity colonieth small diameter trees (roughty30 cm
diamete) rarely usedCrampton and Barclay 1998, Olson and Barclay 2013)

Studies of tregoosting Little Brown Myotisnaternity coloniesn Alberta report residency

times before bats switch roost@nging froml1.5 days angel to 6 days)Olson and Barclay
2013)to 3.7 daygCrampton and Barclay 1998} avities in large diameter trees may support in
excess of 100 individuals, with a maximum maternity colony size of 387 bats reported at one site
in northern Albeta (Olson and Barclay 2013pmall diameter trees (e.& 45 cm DBH) may not
be able to support groups larger than 100 adults. However, colonigamalyyapproach this
numberin some parts of their range. For example, Crampton and Barclay (1998)feend
roosting materny colonies averaged 15.3 bats, and never more than 6QA=tsll sample of
Little Brown Myotis roostingalong the South Saskatchewan Rilvad a mean group size of 24.5
(rangel3to 41 individuals)(Holloway 1998).Saunders (1983pundapproximately 9dats(of
mixed speciesjoosting under a sandstone crevice along the Milk RiMeese batased the

roost forat leas2 consecutivalays during the summeand only left after being disturbed by a
park visitor.
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Figure 4. A barn roostsed bya Lie Brown Mtis in AIbertaRightwo photos are an inside
view of the barn showing the roosting group and a pile of guano below the roost location. Photos
courtesy of Cory Olson.

-t

]

iure 5. Trembling Aspen eft) and Balsam Pplar (ight) roost trees used by Little Brown
Myotis maternity colonies in Albert&rrow points to roost entrancBhotos courtesy of Cory
Olson.
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7.3.5 Hibernacula

Caves and mines amdtenused as hibernacula hyttle Brown Myotisthroughout their range
(Fenton and Barclay 1980 Alberta,Little Brown Myotisare known to hibernate in Cadomin
Cave(near Hinton and Wapiabi Cavén Nordegg, and a few other caves in the Rocky
Mountainsand Wood Buffalo National PariHHobson 2014)However, he largesflberta
hibernaculastill represent$ewer thartwo thousandndividuals(Hobson 2014)andall these
caves combined represents a very small proportion of the overall bat populd@hepnovince
(Olsonet al.2011) Eitherthe primary cave hibernacufar bats in Albertéhave not been
located, or bats at@bernating instructures other than cavasd minesSome bats ilIberta,
particularlyBig Brown Bas, are known to hibernate in de®gk crevica along river valleys
and in mountainous regioilsausen and Barclay 2006Neubaurret al.2006) Similar
hibernaculacould be used blittle Brown Myotis butthis behavior hasot yet been
documentedBuildings do not appear to be commonly used as hibernbyguldtle Brown
Myotis (Fenton and Barclay 1980)

7.3.6 Area Requirements

Little Brown Myotis can have expansive homanges, including a variety of habitat patches and
cover typegBergesoret al.2013) Similar toother bats, the area requirements depend on the
configuration of drinking water, as well as foraging and roosting habitat, and will depend on sex,
age, reproductive status, and foraging strafepnryet al. 2002, Broder®t al.2006) Little

Brown Myotis in New York had a home rang¢luding outer 5% of observatignsf 143 ha
(Colemaret al.2014) Average foraging are@Xcluding outer 5% of observatigrisy adult
females, of various reproductive stages, was 515amg€107to 994 ha) in lllinois(Bergesoret

al. 2013) A riverisland population in Quebec had a mean home rangeesizkeiding outer 5%

of observationsof 30 ha during the pregnancy period, but then decreased to 18 ha during the
lactation periodHenryet al.2002. Treeroosting male Little Brown Myotign New

Brunswick had an average minimum roosting aneal(iding 100%o0f observationsof 3.9 ha

and a minimum foraging area of 52 (Bxoderset al.2006)

Little Brown Myotis show a variety of roosting straiesgy including the use of buildings and
bridges, rock roosts, artcke cavitiegSchowalteret al. 1979, Holloway 1998, Olson and

Barclay 2013)Large permanent structures such as buildings may be reused over long period
and therefore roosting areas nimyquite small. However, Little Brown Myotis using trees
frequently switch roostlson and Barclay 2013 the boreal forest, tre@osting colonies of
reproductive female Little Brown Myotisad roosting areas as small &h2aand as large as

300 ha, with distances between successive roosts ranging from 50 to 1,/@8on 2011)

These results are consistent with reports in lllinois, where indigdoasting in a combination

of tree cavitiesand buildings moved an average of 815ram{e4 to 2,960 m) between
consecutive roosi8ergesoret al.2015)
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8 LONG-EARED MYOTIS

8.1 Background

Long-eared MyotigMyotis evotiy occur acrossvesternCanadaandmuch of thewestern
United StategManning and Jones 19893)heir northern rangén Canadancludesmontane
forest ofthe Northwest Territoried.ausenet al.2014) In Alberta, they occur throughout the
Rocky Mountains and most of the southern third of the proyaqmeroximately coinciding with
the Grassland Natural Region and the southeenéxif the Parkland Natural Regirausen
2006, Natural Regions Committee 2006)

Very little is known regarding population trends or conservation threats in Alberta. However, on
the prairiestheir distribution ignost associated with riparian areas, mehtey commonly roost

in rock crevicegHolloway and Barclay 2000Pestruction or degradation of riparian zones,
especially cottonwood forest, is an important conservation concern for the spengsared

Myotis are notwithin the known range of whiteose syndromeso their susceptibility is not
currently knownA small number are killed at wind energy facilities in North Ameriicd,

appears to be at a much lower rate relative to other sféciestt and Baerwald 2013)

8.2 Ecology
Pups are borfrom aboutthe end of June to miduly in southern AlbertéHolloway 1998,
Chruszcz and Barclay 200Beproductive events aong-eared Myotign the mountains west
of the prairies were noted to be aboutdByslater, with pups being born abothe last halbf
July (Solick and Barclay 200%. Females typically give birth to a single ppgr yearSolick
and Barclay 200%). Juvenilesbegin flyingabout the last two weeks of Julysouthern Alberta.
Batsmaybegin dispersing from their natal territories afteung are weaned. Howevet,least
some Longeared Myotis may mate and overwinter in prairie river valleys, possibly near their
summer rangéLausen and Barclay 20B% Mating behavior is largely unknown, blikely
occurs during théall or winter, similar to other Alberta ba{8arclay 1993) Pregnancy is
delayeduntil emergence frorhibernationin the spring

8.2.1 Diet

Most studies report that Lepidoptera (moths) comprise a particularly large component of their
diet(Barclay 1991, Holloway 1998Howe\er, like other bats, they opportunistically forage
aaoss several orders of insects, as well as spitteone study irsouthern Albertaalmost hd

the diet ofLong-eared MyotisvasLepidoptera (moths), with most of the remainder split
between Coleopter@eetlesand Diptergmidges)(Holloway 1998) In Oregon, moths were

also the most common group, wiinaneae gpider3, Hemiptergtrue bugs)and Coleoptera also
being substantialomponent$Ober and Hayes 2008 Idaho,Lepidoptera weralsomost

often consumed, followed yoleoptera and Hemipte(hacki et al. 2007)
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8.3 Habitat Requirements

8.3.1 General

Like dl bats Long-eared Myotigequire suitable foraging and roosting habitat and access to
drinking water(Kurta 2000) They are capable of lorgjstance flightsbut their wing

morphology and foraging strategy is likely better suited to a-shstdnce foraging strategy. As

a resulf the close proximity of required resources is likely important for their occurrence in an
area.Roost selection appears more likely to occur in areas near available drinking water in at
least some parts of their ran@@nideret al.2013) In open prairidabitatsn Alberta activity is
concentrated in riparian zones, where roosting and foraging habitat, as well as drinking water is
readily availablgHolloway 1998) Features such as springs, coulees, cliffs, boulders, sandstone
crevices, trees, shrubbggetation, and the river itself creates heterogeneous landscapes
providing habitat for individual bats, as well as their insect prey.

Long-eared Myotisare capable of hawking insects in flight, but are especially well adapted at
gleaning insects off surfas(Faure and Barclay 1994)he extensive use of gleaningcapture
prey allows foraging bouts to continue after temperatures drop below levels that permit insect
flight. Longer foraging bouts may allow the speciesde habitats inhospitable to aehalwking
species (e.g., cold mountain habitgBarclay 1991)The morphology of prairie populations
appears étter suited to hawking insects than mountain populations, suggesting both foraging
strategies may be importaf8olick and Barclay 200%. Low-wingloading and manesrable

flight appear to also allow Lorgared Myotido access habitats that few other bats in Alberta
have been observed to user example,gosts near the surface of the groundadren used,
includingtree stumps, erosion holes, and rock piiésnhof and Barclay 1997, Solick and
Barclay 2007, Nixoret al.2009)

8.3.2 Foraging Habitat

Like many bat speciesong-eared Myotisactivity is generally highest in areas near water
which support abundant, divenssect preyHolloway and Barclay 2000, Waldien and Hayes
2001) However, the species does not necessarily forage over water, bufoedlges over
terrestrial habitatadjacent to watgjWaldien and Hayes 200IJrees especially those in
riparian habiats, are particularly importabecausé¢hey attract insects and providsubstrate
from which resting insects can be gleagddlloway and Barclay 2000, Waldien and Hayes
2001) On the prairies of southern Alberta, high foraging activity has been odssmvad
riparian cottonwood standwhile nearly nactivity occurdan relatively homogenouspen
upland prairies outside of the riparian z¢@&ruszcz 1999, Holloway and Barclay 2000)

8.3.3 Roosting Habitat

A variety of structures are used for rogst€luding rock crevice@Holloway 1998, Chruszcz
and Barclay 2002, Solick and Barclay 200Blixon et al.2009) trees, snags, stumpad
downed loggVonhof and Barclay 1997, Waldiext al.2000, Arnett and Hayes 200@nd
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occasionally buildinggNixon et al.2009) However, h southern Alberta, most reported roosts

are inrock crevicesand erosion holes along riparian badlaidslioway 1998, Chruszcz and
Barclay 2002, Nixoret al.2009) Similar roosts are used for both day roosts and night roosts in
southern AlbertgHolloway 1998) Other roosts may be used outside of riparian areas in Alberta.
However, this has not been examinaad thespeciesioes not appear to be a common prairie
resdent in locations where badland terrain is unavail@@t@eman and Barclay 2012)

Although roosts of a variety of heights are udaahg-earedMyotis hare a particularly strong
tendencyto select roosts near or below the ground, including ypitkess ofrock debris, tree

stumps, downed logsyosion holesand small boulder@/onhof and Barclay 1997, Holloway
1998, Waldieret al.2000, Solick and Barclay 2007, Arnett and Hayes 2008 behaviour is
likely a product of their wing morphology, which makkem better adapted to taking off from

the ground. Roosts near the ground may increase the risk of disturbance from vehicles or foot
traffic; however, they are generally in locations of sparse vegetation or rugged terrain that are
unattractive to livestdc(Barclaypers. comn).

8.3.4 MaternityRoosts

Maternityroosts usedy Long-eared Myotison the prairies include sandstone bouldemsyices
along cliffs,as well as erosion cavities or channels that form in sandstone or mudstone terrain
(Holloway 1998, Chruszcz and Barclay 2002, Solick and Barclay 2007, Mb@n2009)
Buildingsare also used asaternityroosts(Schowalter 1978)ut generally little is known about
the frequencyf use,or importanceof these roost structureRepraluctive females are typically
solitary on the prairieOccasionally they will roostwith 1 to 2 other individualsor less

commonly in groups of up to 8 or moKglolloway 1998, Nixoret al.2009) Building colonies

may be larger, with one in Alber&stimated to have 16 20 individuals(Schowalter 1978)

The properties ofnaternityroosts used on the prairidgfers across river systems, aoy
reproductive statusn badland terraimlong the South Saskatchewan Rivaliey, maternity
roostsprimaily occurin sandstone boulders situat@dngslopesor on level groun@Holloway
1998, Chruszcz and Barclay 2002, Solick and Barclay 260xXyever, h this areapregnant

bats typicallyselectroosts under thin slabof rock boundinghelargerbodyof a boulder
apparently to take advantage of solar heating during the daytimentrast, lactating females
primarily roost indeep vertical splthat run perpendicular to the groumndhich leave two

large sections of rocffigure6). These roosts arparticularly effective at bufferinguctuations

in ambient conditions outside the rogsthich is importanfor ensuring the survival of young left
behind in the roost during foraging bougoosts in boulders tend to be low to the gro(ired,
<1m), and may be in both large and small bouldeidioway 1998) Individualsin the South
Saskatchewan Rivenalley alsoroost within erosion cracks descending into the ground along flat
slopes, as well as small creviadengsandstone cliffsThe tendengto use boulders appears to
be specific to certain landfornasd is not consistent across the prairiegshe Red Deer River
valley, roosting primarilyoccusin erosion cavities and channels that developed in the ground
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alongtheslopes of the riveandadjacentouleeqNixon et al.2009) These appeaimilar to
those used by Western Smédbted Myotis(Lausen 2007{Figure8).

Maternityroosts in the Rocky Mountains of southwestern Alberta were found among rock fields
along steep south facing slop#sthis areal.ong-eared Myotiformed small colonies hidden
among loose boulders or talus sto(eslick and Barclay 20@f). These roosts are typically near

or below the ground, and raratyore than 1 m above the surface. Pregnant females have also
been observed roosting under the bark of decayhie Spruce Picea glaucaandLodgepole

Pine (Pinus contortain the mountains, buhis appears less common thiatk crevice roosts

(Solick ard Barclay 20086).

In forestechabitats the Long-eared Myotigs unique in itdendencytowards roosting iconifer
stumps and downed loggonhof and Barclay 1997, Waldiext al. 2000, Arnett and Hayes

2009) Taller, large diametaronifer stumps withabundant sloughing bark are most likely to be
used.Pinestump roostsverefrequently used in British Columb{&onhof and Barclay 1997)
When availabletall, largediametersnag appear to be preferred over stunfp&ldienet al.

2000, Schwab 2006, Arrteind Hayes 2009)n British Columbia, use of stump roosts was
mostly bymales andhon-reproductive female@/onhof and Barclay 1997yuggestinglifferent
structures were used foraternityroosts. However, use of stumps by reproductive females has
beennoted in western OregdiiValdienet al.2000)

Figure 6. Vertical crevice roostn a sandstone boulder, typicdithose used by lactating Long
eared Myotis along the South Saskatchewan River (photo courtesy of Cori Lausen).
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8.3.5 Hibernacula

Very little is known about the hibernation ecologyLohg-eared MyotisEcholocation calls
were detected outside of potential hibernacula duringvihier along the Red Deer River
(Lausen and Barclay 2006 This suggestkibernation likelyoccursin the area, possibiy deep
rock creviceor erosion holesimilar to those observed being usedy Brown Bat. Mines

and caves may also be used as hiberng&wanson and Shanks 1979, Manning and Jones
1989, Hendricks 2000however, reportare uncommon and usually consist of small numbers,
suggesting hibernation may more commonly occur in other structnddgdualshave not been
found using cave hibernacula in Albertespite the spees being preseim mountain habitats
where known cas hibernaculaf other bat speciemre present

8.3.6 Area Requirements

Long-eared Myotisoccupying rock and tree roostave particularly high rates of roost
switching Individualstypically only u® a roost for 1 or 2 daysind rarely more than 4 days,
before relocating to anothsite (Vonhof and Barclay 1997, Holloway 1998, Rancairal.

2005, Solick and Barclay 2086Nixon et al.2009) Although individualroostsmay only be
used for a short periothdividual bats noetheless haveigh fidelity torelatively small roost
areagRancourtet al. 2005, Solick and Barclay 2086Nixon et al.2009) In the Red Deer River
valley, individual roost areasvere typically less tha® ha(range0.1 hato 4.7 ha)(Nixon et al.
2009) These roosarea corresponded to an average distance between successive roosts that
ranged fronB0 m for lactating females to 91 m for pregnant fem@tesximum distance = 812
m). Solick and Barclay (2006) also found the species to have smdingaseas in the Rocky
Mountains, with most bats in their study roosting within a single rock field and moving an
average of only 50 m between consecutive roosts.

Other studies, outside of Alberta, have reponedle dispersed roost areas for this speéier
exampletheaveragealistance between consecutive roesss149 mfor a studyof rock-
roosting bats imortheastern WashingtgRancourtet al.2005)and424 m ¢ange31to 1,427 m)
for astudyin southwestern Colorad&nideret al.2013) Batsin Albertaoccupying habitats
with more dispersed roost structufes., outside of riparian badlands or rock fieldgyrequire
largerareas for roosting, similar to thalbserved elsewhere in North America

The size of foraging areas is less well usti®od.However their wing morphology ibest

adapted to a slow, shendnge foraging strategiNorberg and Rayner 19§ BQuggestinghe size

of theirforaging range is likely to be on the smaller end for Alberta batSregon, adult female
Long-eared Motis were actie in an area that averaged 38.3 ha per rf\glaidien and Hayes

2001) The center of these activity areas averaged 518 m from their day roost, but only 73 m to
open waterwhich suggests most foraging occurred in proximity to w&adictelemetry

studies report average distances between capture locations and roosting areas ran@i6g from
km in western OregofWaldienet al.2000)to 2.0 kmin southwestern Colorad&nideret al.

2013)
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9 LONG-LEGGED MYOTIS

9.1 Background
Long-legged Mytis (Myotis volanyrange across western North America from the western
Northwest Territories to Mexic@Varner and Czaplewski 1984, Laussral.2014) The
northern extent of their range in western Canada appears to follow montane and coastal forests,
but theyare more widely distributed in arid region of the sqithgorsen and Brigham 1993)
The species is common along the Rocky Mountains and in the Milk River area in southern
Alberta(Schowalter 1979, 1980, Saunders and Barclay 1992, Lausen Bl@dver, records
north of the Milk River are sporadic, and their range is poorly delineated across most of the
prairies(Alberta Environment and Parks 201BYyeviougecords in Albertandicatel they occur
as far north aBriedmeat Lake near Camrog&operl964); however, thisvas based on a
museum collectioater determinedo be a Little Brown Myotis (Schowalter pers. comm.).

White-nose syndromes notcurrently withinthe range of Londgegged Myotis, so little is known
regarding their susceptibility. Haver, theyfrequentlyroost anchibernade with Little Brown
Myotis in Alberta(Schowalter 1980, Saunders 1988)ggestingheir risk of exposure may be
similar. Fatalities at wind energy facilities in Alberta and elsewhere in North America is
currently lav (Baerwald and Barclay 2011, Arnett and Baerwald 2043 could become a
greater issue if development were to occur in areas wherelegggd Myotis were more
common.

Basic aspects of the ecologylainglegged Myotis in Alberta are poorly understoahich
impedes the development of appropriate conservation meashegsoccur in large numbers in
the Milk River badlandsand are likely sensitive to disturbance and habitat loss in this area. In
particular, they commonly forage around cottonw{@duners and Barclay 1992and may be
adversely affected by the loss of riparian foreBkey are known to use buildings as maternity
colonies in Alberta, so could be adversely affected by human disturbance, eviction,
extermination, or accidental entrapmedtly two hibernaculd representing a negligible
number of individual$ have been discovered in the proviriehowalter 1980)The location of
most hibernacula are unknown, making effective protection measures difficult to implement.

9.2 Ecology
Long-legged Myotis are assumed to be yeamd residents, undergoing shdrstance
migrations within the province between summer and winter habitat. Few studies have reported
the timing of lifehistory events within the province, but the species appediave similar
timing to Little Brown Myotis, which share similar habitat. Female L-tggped Myotis arrive at
maternity colonies already pregnant shortly after emerging from hibernation, which occurs from
about April to midMay (Schowalteret al. 1979) A building maternity colony in Jasper was
colonized by abouthe middle of April(Horne pers. comm.Y.he timing of reproduction is likely
similar to Little Brown Myotis, which depending on conditions, give birtim gboutmid-June
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to late-Julyin southen Alberta(Coleman and Barclay 201 ypically a single pup is born per
year(Barclay 1993)Juveniles likely fledgaroundearly-July to midlate-August. Pups were
evident in a mixed Lordegged Myotis and Little Brown Myotis colony in the Milk River kel
beginning July B, but could not be identified to speci@aunders 1989)uveniles in the Milk
River area weralsofound roosting apart from their mothers around the end of July or early
August (Saunders pers. comm.), suggesting they were boarlgylaly. However, reproductive
timing in Longlegged Myotis appears to be highly variable, and may occur later than this
period, especially during poor yedBruecker 1972)

In the mountains, Lonfegged Myotisstartcongregating (swarming) at hibernacula about-mid
August, and begin hibernating in large numbers around the end of Sep{Scit@valter 1980)
Breeding is polygynous and occurs during the fall and winter, and includegefisjuvenile
males(Schowalterl980) Males commonly emerge from hibernation to mate with torpid

females, but mating also occurs prior to hibernation during the fall swarming period. Pregnancy
is delayed until females emerge from hibernation in the sgpbngecker 1972)

9.2.1 Diet

Long-legged Myotis are moth specialists, with Lepidop{enaths)consistently the dominant
dietary componenBlack 1974, Whitaker Jet al. 1977, Warner 1985, Saunders and Barclay
1992, Johnsost al.2007, Ober and Hayes 2008gpidoptera comprised amximately 71% of

the diet of Longegged Myotis along the Milk River in Alberta, with most of the remainder
divided between Coleoptefbeetlesand Diptergmidges)(Saunders and Barclay 1992)
Cdeoptera was a major component, in addition to Lepidoptéthe diet for a study in Idaho
(Johnsoret al.2007) however, this may have been the result of local insect availability because
most other studies report much lower levels of Coleophdoat studies reporpreyfrom a

variety of insect orders, as Was spidersindicatingthe speciesvill opportunistically forage on

prey other than moths.

9.3 Habitat Requirements

9.3.1 General

There is gyenerally poor understandingtbieforaging and roosting ecology bbng-legged

Myotis in Alberta Although some work haseen completed to document their presence and

basic use of foraging habitat in the Milk River area in southern Alberta, additional research is
needed throughout the province to better understand even basic aspects of their ecology, such as
distribution al habitat uselike all bats, they require access to food, shelter, and water. On the
prairies, these resources are likely most available along prairie river dieNsway and

Barclay 2000)especially in the vicinity of the Milk RiveHowever they ae rare along thRed

Deer, Bow, and South Saskatchewawers east of the foothillssuggstingthat important habitat
elementsnaybe missing from these are@éolloway 1998, Lausen 2006)
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9.3.2 Foraging Habitat

A variety of foraging habitats are used by Ldagged Myotis across their range, but few habitat
associations can be generalizddhnsoret al.2007) Instead, the Lontegged Myotis, which is
commonly considered to be a moth specialist, may selecatabdsed on the distribution of
moths(Saunders and Barclay 1992, Johnebal.2007) They are well adapted to slow
maneuverable flight; however, this appears to be more an adaptation for capturing moths and
other prey, as they do not appear to comménigge in cluttered habitat where maneuverable
flight would be imperativéSaunders and Barclay 1992)

Prairie populations of Lonrtggged Myotis are known primarily from the Milk River area, where
they are known to forage in the river valley and adjaceualees. In this area, foraging was

observed to occur primarily in the open, and often high above the ground and along the edges of
sandstone cliff§Saunders and Barclay 199Fpraging for aquatic insects near the surface of the
water appears to be mulgss common than observed for Little Brown Myotishe same area.
Instead, they spend a greater proportion of their time foraging away from aquatic habitats, along
dry coulees and around trees and shr8bkowalter (19783aptured two Londegged Myotis

below a yard light near the Milk River, suggesting they mayg®i@n moths attracted to lights.
Foraging under yard or street lights appears to be a common behaviour among moth specialists
(Hickey et al. 1996)

9.3.3 Roosting Habitat

The few available roost reports of Lelegged Myotis in Alberta indicate they roost in buildings
androck crevicesn the provincgSchowalter 1979, Saunders 198Bhe use of rockrevice

roosts is consistent with observations in other parts of thege(@rmsbee and McComb 1998,
Cryanet al.2001, Baker and Lacki 200@Building roosts have also previously been reported
outside of AlbertgDalquest and Ramage 1946, Davis and Barbour 19t0h relativescarcity

of reported observations in buildingsggests these are not the most common roost structure in
at least someegions However, Longegged Myotis has a tendency to roost in mixed groups
with the more abundant Little Brown Myot{iBavis and Barbour 1970, Saunders 198®ksibly
resulting in tkeir use of building roosts being undeported

All reports of roost use by LoAlggged Myotis in Alberta have been of incidental findings, and

no studies have been designed to evaluate the potential use of tree roosts. However, across other
parts of thairange, snags and decaying living trees are often the mostly frequently used roosting
structure(Ormsbee and McComb 1998, Radieal. 1998, Herdeet al.2000, Cryaret al.2001,

Baker and Lacki 2006, Arnett and Hayes 2009, Latlal.2010) Older foress where trees have

begun to decay are most likely to have suitable roost trees for-cagting bat¢Crampton

and Barclay 1998).arge numbers of Lonlggged Myotis occur along the Milk River, where

they commonly forage among western cottonwd@ap{uus deltoides(Saunders and Barclay

1992) Cottonwood appear to have suitable characteristics for roosting; however, other studies in
riparian badlands have found romievice roosts to be more commonly used by prairiedhads
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when cottonwood are presdhtolloway 1998, Lausen 200.7)he only reported roosts along the
Milk River consists of a large rock crevice roost and a temporary roost under a sign attached to a
building (Saunders 198%aunders pers. comm.)

Concrete bridges especially those overrsms in forested habitadtsare known to be

frequently used as night roosts in Ore¢Brrimeter 1995, Ormsbee 199Bgmalest these

night roosts often roost in groups, up to several kilometers from day roosts, and not necessarily
with the same individais they roost with during the déyerlmeter 1995)Presumably, high

quality night roosts mediate social behaviours in this species and may provide important benefits
(e.g., energy savings). Because night roosts are typically near foraging habitat, the availability of
night roosts has been suggested psssible factor affecting use of foraging hab{Rerimeter

1995) Additional night roost structures are likely used, possibly including similar structures to
what is used during the day as observed in other prairie selckswvay 1998)

9.3.4 Maternity Roots

Most records of maternity roosts in Alberta are of incidental reports of colonies in buildings. In
Alberta, multiple building roosts have been reported in the Rocky Mountains and adjacent
foothills, including WatertoriSchowalter 1979)Jasper (Greg Hoe pers. comm.), and Beaver
Mines (Baerwald, E. pers. comm.). A maternity roost in Jasper was located in the attic -of a two
story log building, and consisted of approxima@hindividuals (Horne pers. comm.). A colony

of Longlegged Myotis was also fourtd be sharing a barn with Little Brown Myotis in Beaver
Mines (Baerwald, E. pers. comm.). The Beaver Mines roost was an old wooden barn that was
retrofitted with metal siding and roofing. Both species roosted between the metal siding and the
original woodsiding, although not necessarily in the same location of the building.

In the Milk River valley, Saunders (198found a maternity colony of Little Brown Myotis and
Long-legged Myotis roosting in a crevice along a sefaiting sandstone cliffrigure?). Both

species were observed roosting together in a tight cluster and intermixing of species regularly
occurred. The colony was estimated to consist of 94 adult females and their pups, but only
banded bats could be identified to spetias least fouof each species couldeébconfirmed

occupying the roosfThis is a much greater number of individuals than has been reported for
rock-roosting colonies in South Dakota, where the average group size was 3.6 individuals (range
1 to 31; Cryaret al.2001)

The roosin the Milk River valley consisted of a slab of rock 1.1 m wide and 0.75 m tall, which
was situated about 2.1 m above the gro{Balinders 1989A narrow crevice (approximately 4
cm wide) ran along one side of the roost and along the bottom, whicledlbeess by bats.

The cliff face was sheltered by nearby cottonwdotkrestingly, bats occupied the roost
consistently for at least a 2[ay period beginning June 29, spanning from the time when the
roost was first found to when it was abandoned dwkstarbance by a park visitor. This period

is much longer than reported for other r@oksting bats in prairie badlanflsausen 2007,

Nixon et al.2009) An additional roost was found near the Milk River that was located under a
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family sign attached to ¢éhsouth side of a wooden house (Saunders pers. comm.). The roost was
only used temporarily during late July/early August and consisted of a mixed group of about 21
juvenile Longlegged Myotis and Little Brown Myotis.

Although not confirmed in Alberta, tallarge diameter snags and decaying living trees, with
exfoliating bark, are the most common maternity roost structures in many parts of their range
(Ormsbee and McComb 1998, Ra#ieal. 1998, Herdeet al.2000, Cryaret al.2001, Baker and
Lacki 2006, Anett and Hayes 2009, Lacki al.2010) Roosts in trees are typically under
sloughing bark, as well as internal tree cavifsnhof and Barclay 1996, Ormsbee and
McComb 1998, Lacket al.2013) Average roostree diameters across studies range from
appoximately 43 cn(Cryanet al.2001)to 100 cm(Ormsbee and McComb 199&nd average
heigh ranges from approximately 1 (Cryanet al.2001) to 40 n{Ormsbee and McComb

1998) Trees with diameters as small as 25 cm were still used bylegggd Myotis in British
Columbia(Psyllakis and Brigham 2006although not necessarily as maternity colonies. Larger
mat er ni ty Borindividoas)are fypiceally foundinaller, larger diameter snags than
those used bymaller maternity group@®aker and Lacki 2006).arge hollowed trees, in
particular, have been observed to support maternity colonies in excess of 300 individuals, and
may be important resources for the spef@ssbee and McComb 1998)

Most studies only report coniferous species being used as roosts, including Ponderosa Pine
(Pinus ponderoga Grand Fir Abies grandiy White Fir (Abies concoldy, Douglas Fir
(Pseudotsuga menzigsiWesternwhite Ane (Pinus moticola), WesternRedcedar Thuja

plicata), WesternLarch (arix occidentali$, andWesternHemlock {Tsuga heterophylla)

(Ormsbee and McComb 1998, Arnett and Hayes 2009, lea@ki2013) However, two roosts

in deciduous specieP@pulussp.) were reported in British Columb{&syllakis and Brigham

2006) Roost selection appears to change in response to changing physiological requirements.
For example, lactating individuals in the northwestern United States were more likely to select
thick-barked snags during lactation than during pregnancy, presumably because these snags
provided greater thermal insulation to protect vulnerable (Biglser and Lacki 20065 nags

appear most likely to be selected if they are in areas with a high densibheosnag¢$Rabeet

al. 1998, Herdeet al.2000, Arnett and Hayes 2009)
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Figure 7. Diagram of a rock crevice roost used by Ldagged Myotis and Little Brown Myotis
along the Milk River in southern Alberta. Approximately 95 adults were estimated to use this
roost. Roosting occurred under a rock slab that partially separated front desog sandstone

cliff. Dashed lines represent the space between the cliff and the rock slab. The open star
represents the level at which the two species were observed to roost. The closed star indicates
where bats were suspected to roost, but whichdooot be directly observed. Diagram repeoht

with permission, from Saunders (1989), unpublished manuscript.

9.3.5 Hibernacula

Caves and mines are the most commonly reported hibernacula used bBedged Myotis
throughout their rangéSchowalter 1980, Hendkis 2012) In Alberta, Longlegged Myotis are
known to hibernate in Cadomin Cave (near Hinton) and Wapiabi Cave (in No{&efpg)valter
1980) However, all hibernacula in Alberta combined can only account for a few thousand bats
of any species, whicis avery small proportion of the overall bat population in the province
(Olsonet al.2011) Deep rockerevices could also be used for hibernatespecially along the

Milk River valley, but this behaviour has not been documeirigtlberta

9.3.6 Area Requirements

Specific information on the home range requirements are not available for northern populations
of Long-legged Myotis. However, in Idaho, the average home range size (excluding the outer 5%
of observations) ranged from 304 ha (for lactating females) tdv&4fior malesjJohnsoret al.

2007) However, core area (i.e., the area over which 50% of observation occur) was much
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smaller, ranging from 52 ha (for lactating females) to 103 ha (for males). Home ranges of males
were much more variable than females@iag from 17 to 3,029 ha), but were not significantly
different.

Additional information is available from radielemetry studies that report average distances

from capture locations to roosting locatiof$is information can be useditder the minimum
foraging distanes of batshecause bats are usually captured while foraging or commuting. These
distances averaged 1.9 km (range 0.4 to 3.7 km) for bats in South D@kgaet al.2001)and

3.2 km (range 0.2 to 7.9 km) for bats in Arizdhterderetal. 2000) At least 5 bats in Arizona
foraged more than 10 km from roosts. A male and female-legged Myotis in British

Columbia roosted 0.1 km and 3.0 km from its capture location, respediathof and Barclay
1996)

Like other bat species that sian tree cavities and under bark, Leegged Myotis switch

roosts frequently throughout the summer. Across their range, average roost switching frequency
for mostly tree roosting individuals ranges from about 2 to 4 (fdgsderet al. 2000, Cryaret

al. 2001, Baker and Lacki 2006)Ithough individual roosts may only be used for short
durations, some Myotis bats show high fidelity to well defined roosting @raasen 2007,

Olson and Barclay 2013Although the size of typical roost areas is unknowpprted distances
between successive roosts suggest these areas may be large. Individuals in the northwestern
United State$ mostly treeroosting female$ moved an average of 1.4 km between successive
roosts(Baker and Lacki 2006)ndividuals in South Bkotai mostly rockroosting female$

moved an average of 0.7 km (range 0.2 to 1.6 km) between successivéGogastet al.2001)

A single male and female in British Columbia moved an average of 0.21 km and 0.03 km,
respectively, between consecutie®sts(Vonhof and Barclay 1996 he distance between
multiple roosts in Oregon averaged approximately 0.4 km for mostthataverage®.7 kmfor

one individuaOrmsbee 1996)The same study in Oregon found the distance between day
roosts and night rasi which are typicalf located near foraging habitatveraged 2.5 km

(range 0.7 km to 6.5 km)

10 WESTERN SMALL -FOOTED MYOTIS

10.1 Background

Western Smalfooted Myotis(Myotis ciliolabrunj is the smallest bat in Alrta, with non

pregnant females weighirapproximately 5.4 (Lausen 2007)Theyoccurin primarily arid and
semtarid regions ofvestern North America from southwestern Canaddéaico (Holloway

and Barclay 2001)T'wo subspecies have been recogniddc. ciliolabrumis foundin Alberta,
Sask#&chewan, Montana and a few other states of the northern Great Plains, Wheceas
melanorhinuss found inBritish Columbia, and most of the rest of southwestern North America
(Holloway and Barclay 2001Yheir range irAlbertais highly restrictedprimarily occurring in
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badland habitat along the Red Deer, South Saskatchewan, and Mill(lkavesen and
Schowalter 2008)ndividuals seldom move between river systewtsich limits gene flow, and
effectively malesthree distinct subpopulations in Alberehese grouparefurther separated
from subpopulationfarthersouth in MontangLausen 2007)Their narrow geographic range in
Alberta and high habitat specificity has resuitetheir listing as &pecies of Special Concern
under the Alberta Wildlifé\ct (Government of Alberta 2014)

Riparian cottonwoodtandsare believed to be particularly important Western Smalfooted
Myotis in Alberta,especiallyfor use agoraging habita{Holloway and Barclay 2000However,
roosting appears farimarily occur inrock crevicesand erosion hole@olloway 1998, Lausen
2007) Disturbance, degradatipandloss of riparian cottonwood standisd adjacent rock
formations is an important conservation conderrthis specie¢Lausen and Schowalter 2008)
Dams andiver diversion projects are a particular concéetcause of both potential flooding of
riparian habitats upstream of dams, as well as the downstream attenuation of fload cycles
Flooding creates conditions suitable for cottonwood seed establishmeribaaldpropagation,
so the attenuation of flood cycleslikely to reducehe recruitment of new treeReduced seed
establishmenis made worse by the cumulative effectimpropergrazingpressureavithin
riparian systems, further depleting the numbesatfonwoodthat reach maturitgSamuelson
and Rood 2004)

10.1.1 Ecology

Females give birtfrom about late June to late July in Albevait the exact timing depends on
local environmental conditior(#lolloway 1998, Lausen 2007)ypically, only one pup (or
occasionally twins) is born per ye@tolloway and Barclay 2001andlikely not until their
second or thirgear Youngbegin foraging on their owaroundmid July to late August
(Holloway 1998) Males produce sperm throughout the summer and storelitnattng, which
occurs during ta falland possibly wintemMating is polygynousand to avoid inbreeding,
presumably coincides with dispersal of males and/or females during the fall. Pregnancy is
delayed until the following sprin.ausen and Schowalte0@8) Hibernation is poorly
understood, but likely occusbmetime from aboueptembeto April, similar to other prairie
bat species. Males and females return to their natal home ranges following hibernation

10.1.2 Diet

Western Smalfooted Myotishas adiversediet of smaHbodied nocturnal flying insects. Diets

vary by season, and likely regionaltlepending on local insect availabilit9ne studyn

Alberta along the South Saskatchewan Rj¥eund the majority otheir diet consisted of
Diptera(true flies) and Lepidoptera (moth3)hese two insect orderspresented about three
guarters of the digHolloway 1998) Most of the remaining diet consisted of Coleoptera
(beetles). Diptera wabe most common prey during the early summer (May and Junik) w
Lepidoptera was the most common prey during the late summer (July and August). Coleoptera
was a substantial component of the diet primarily during the early summer, when it comprised
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approximately a quarter of the diet. The dipteran component wasyhdawinated by the
combined Culicidae (mosquitoes) / Chaoboridae (phantom midges) group.

Another study in southern Alberta found Lepidoptera to be the most commospeags

followed bylower amounts of Diptera and Coleoptera (Shima 1996, as cited in Holloway 1998).
In that study, Hemiptera (true bugs), Hymenoptera (bees and ants), and Neuroptenaggabt
insects) wer@a much more prominent compon@ehthe diet.The frequency of Lepiptera,

along with lower amounts of Coleoptera, Diptera, Hemiptera, Hymenoptera and Neuroptera has
also be found in more southern portions of their North American @kgemer 1985)

10.2 Habitat Requirements

10.2.1 General

Western Smalfooted Myotis @curs inruggel badland along the Red Deer River, South

Saskatchewan River, and Milk Riviirausen and Schowalter 2008Yithin this area, bats

require suitable foraging and romgt habitat, as well as a sourcevaditer for drinking. Close

proximity between roosts armpen water for drinking may be particularly important due to the
speciesdo small size and t AdaheamtThibaulb2006)ccupy ar

Little is known abouWestern Smalfooted Myotis in Alberta outside of the breeding season.
However,winter activity is known to occur along the Red Deer Rivaticating the presence of
nearby hibernacul@d_ausen and Barclay 2006 Furthermore, mrkedly little gene flow occurs
between river systemsuggesting males and females stay within the saraesistem to mate
(Lausen 2007)Thisimpliesthat rearing offspring, mating and hibernation may all occur along
the same river system, which is a level of specificitykmamwn to occur fobther Alberta bats
(Lausen and Schowalter 2008ome gene flowtll occurs between river systems, but is
concentrated in areas where corridosich as stream banks or long couleesnnect the two
drainagegLausen 2007, Lausen and Schowalter 200Bgse corridors may be especially
important for mediating gene flbamong adjacent river systems.

10.2.2 Foraging Habitat

Foraging habitat in Alberta occurs along riparian corridors of the Red Deer, South
Saskatchewagrand Milk River. Springs and ottonwood patches within riparian areas are
especially importanfioraging habita{Holloway and Barclay 2000, Lausen 200dpwever,
someforaging also occurs near coulees and atomgless portions of the riveklong the South
Saskatchewan River, most foraging occurs within 1 km of the, iw@ch contains most of the
coulees, spnigs, and cottonwood patches where foraging od¢lomoway and Barclay 2000)
Open prairie habitat farther than 1 km from the river generally has little or no foraging activity

10.2.3 Roosting Habitat

TheWestern Smaifooted Myotisprimarily roosts irrock crevicesthroughout its range
(Holloway and Barclay 2001)n Alberta, suitable roosting habitatcurs insteeprugged terrain
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of the South Saskatchewan, Red Deer, and Milk River vaNelysre eroded sedimentary rock
and mudstonereates cavities suitabler roosting(Holloway 1998, Lausen 200./Ro0sts under
sloughing bark, buildings, aritidges havéeen documentead other parts of their rangbut

does not appear to be commonly used in Alb@ttdloway and Barclay 2001 he species
shows longerm fidelity to specific roosting patches, and related individuals are more likely to
occupy the same roosting argausen 2007)Night roosts include the same roosts as used
during the day, but may also include other structures, such as smal(ldaiteway 1998)

10.2.4 MaternityRoosts

Studies of maternity roosts in Alberta are primarily from the South Saskatchedd®ed Deer
river valleys. In theseregiors, bats roost most often mudstone erosion holes (Figu&and9).
However, a variety of otheock crevicesmay also be useduch as slabs of rock broken away
from largerboulders (Figurd), boulder cracks, rock/mud combinations, shelters created by
overhanging rock, and crevices along cliff fagdslloway 1998, Lausen 2003, 200Roo0st
selection apears to be similar between the pregnancy and lactation §eaaden 2007)
Southern aspects are most comirtmut may occur o either side of the rivéd.ausen 2003,
2007) Crevicesor cavitiesused as roostgenerally havearrowentrancs, likely to prevent
access by predatqmand are typicallyghallow enough to allow passive warmuwighe roosby
the sun(Holloway 1998, Lausen 200/Roostingmay occuralongsteep terrainas well as on
relatively level groundHolloway 1998, Lausen 2007)

Reproductive females roost either alone or in smalirilinealfamily groups which typically
consist of2 to 35 batswith 2 to 5 more commoiiLausen 2007)Fequent roost switching is
common but occurs within a small ¥10 m section of the vallgjHolloway 1998, Lausen 20Q7)
Femaeks typically move roosts dai(fzausen 2007)but some roosts may be reused over several
days( e . 6 days)Holloway 1998)
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Figure 8. Wide angle and closgp view of a typical erosion cavitysed by Western Small
footed Myotis in the Red Deer Rivegiley. The arrow / pen points to the roost entrance. Photos
courtesy of Stephanie Findlay.

Figure 9. Roosts typical of those used by Western Stizadted Myotis h theSouth

Saskatchewan Riveslley. In the left photo, roosting occurred in an erosion hole that developed
in solidified mud. In the right photo, roosting occurred between a rock slab and solidified mud.
Photos courtesy of Cori Lausen.
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