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Temporal Variation in Prey Consumed by Big Brown Bats (Epfesicus
fuscusl in a Maternity Colony

Abstract
We hypotheslzed !lra!prey co.sumcd by bals in murcr l] colonies d ifiered b) season rnd pefhaps b,v d me of dav during ponnatal
delelopment oi young. Such lvrs based Lrn i brnution that a!.rilabilit) of prev to aerial foraging bals ditlers spdiall) llnd
lernporall\'. \omc batt ar'c sclccti!c ol pre). and acti!ity of lactaling females lafies $ ith stage of developmcnl o|,"-oung and theil
demands ibr energy. We idcnlillcd prc] in lecul sanples collected at 2.100 and 0600 h at \i-eekly intervals iiom bcncalh tlro
clusters of big bro$, n bats (tr1ir.\i(]r!lrJ.r, nr a matcmity colon,"- in a barn in BeDton County. Oregon dnring postnatal dc!clop
Drenl of l oung. On l] con su m ptio n of m oths ( Lepidopicra) di ficrcd signilicand) b,,- week; neither pefcent frequenci nor averagc
pefcent \olume f(n rnl t on ofpre! diffe.ed sjgniiicanllt, by linc c'1 da). The overwhelning pfeponderance olcaddisflics
(Trichoptefa) consumed possiblv obscurcd rariation in iicquenc) and volume of other trx.r of pfey eaten. A materni!v colon)
more distant fro a si n gle abun danl. highl) dcsi ble. source Lrf easil) captured pre) poss ib l) $ ou ld ex hi bit greatcr di ifcrcnce s in
prey consu ed during postnatal dclclopnent of )-oung.

Introduction

In most regions, including Oregon where our study
was conducted. beetles (Colcoptera) are consid-
ered the primiul,prey ofbig brown bats (Epresicrs

firscrs). whereas moths (Lepidoptera) usually are
not eateD o[ constitute on]y a small ponion ofthe
prey consumed (Hamilton 1933; Phil l ips 1966;
Ross 1967; Whitaker 1972; Black 1972, 197.1;
Whitaker et al. 1977, l98l; Henny et al. 1982:
Br ighrm lnd  S lunder .  lqqOr .  An c recp t i , ' n  i s  in
Brit ish Columbia. where prey consumed by this
bat was largely fl ies (Diptera) and caddisll ies
(Trichoptera; Brighan 1990). Nevertheless. es-
sentially all ofthese studies wele conducted with
little regard to season, timc of day. firraging be-
havior, or l i fe-history events that possibly impact
c i ther  r ta i lab i l i t l  o f  ra r iou .  p ru l  , ' r  cncrge t i .
demands of the bats. In Indiana, however, where
bectlcs composed 48.6-85.0'l. of the prey con
sumed by E..f ist rs in several colonics, the con-
tribution of maior insect groups consumed by the
species in one colony where guano wls sampled
at 1-2-week intervals differed significantly at virri
ous times during late spring and summer (Wlitaker
1995). Also, Whitaker et al. (1996) found sig
nificant differcnccs in proportions and tiequen-
cies of several prey species consumcd bv Mexi-
can fiee-tailed bats (Taduritlu bntsiliensisl during
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evening and prc-dawn foraging bouts in an 8 day
period.

Availability of various prey to aerial foraging
bats differs spatially and tenrporally (Denno and
Dingle 1981: Aldridge and Rautenbach 1987;
Brigham 1990; Brigham and Saunders 1990): sone
bats are selective ofavailable prey on the basis of
size and perhaps other characteristics (Barclay
1985: Fenton 1990; Whitakcr 1994); and lactat-
ing bats spend the least time in toryor (Audet and
Fenton l988), exhibil the greatest demands lbr
energy (Kwta et al. 1989, 1990). and alter their
tbraging behavior in response to development of
young (Davis eL al. 1968). These features sug
gest that bats in nratemity colonies during thc pcrir
ofpostnatal development of young possibly con
sume different proportions of vadous tara of prelr
either actively (and selcctively) in reponse to the
increasing energy demands of young (Kurta et
r l .  l9 lJ9 t .  , , r  pJ . . i rq l1  hecause o I  r l r ia t ion  in
availability ofprcy diurnally. seasonalll'. and spa
tially.

Wc hypothesized that befbre youug are capablc
of tbraging flights (about :l wceks of rge; van
Zyll de Jong 19135). prey consumed by lactating
lemales might var1, ternporally. Such rnight oc
cur if the lemales shifted lbraging areas or times
in response to their changing nutuitional needs



and those oftheir offspring or in response to dif-
ferences in availability of various taxa of prey.
To assess variation in prey consumed. we ana-
lyzed fecal samples collected at midnight and early
morning at weekly intervals from beneath two
clusters in a maternity colony while young were
being reared.

Methods

Fecal pellets produced by big brown bats in a
matemity colony located in thc loft ofa two-story
bam near Fairylay School approxinatcly 3.2 km
nofih of Coruallis. Benton Co., Oregon wcre col-
lected. The barn. owned by Oregon State Uni-
versity, is used lbr storage: human activity thcre
is infiequent. The bats occuned in two clusters
about l0 nr apaft: they occupied spaces between
strippings and rafters near the ridgcpole of the
barn. Piles of accumulated guano on thc tloor
were evidence of the precise location ofthe roosts:
the piles were removed the aftemoon befors col-
Iection of samples commenced. The guano pilcs
(un lJ ined \e \e r i l l  neu l l  ln l len  dcad neona le :  in -
, - l reu t ing  th r t  p rnur i t i , ' n  in  the  t  L rh 'n1  \ !a \  onFo in ! .

A piccc of white bed sheet marked with 32 (4
by 8.) 2-5 cm, numbered squarcs and with 3.8-cm
wooden slats attached to each cnd. was spread
on the pl"vwood floordirectly bcncath each cluster
at 1800 h each evening. Samplcs were collected
irl2-100 h and rgain rt 0600 h thc follou ing nrlrn-
ing. The sheets were cleaned and repositioned after
cach midnight collection. then removed aftereach
early moming collection. Sampling was repeated
at 7 day inten'als frorr I to 23 July 1995. A ran-
dom numbers genenk)r wils uscd to determine
the squares from which fccal pcllets were col-
lected. For each cluster, two lccal pcllets were
selected fiom each of l2 squares plus one pellet
lrom a 13th square fi)r a total of25 pellets at each
sampling pedod. Each pcllct was phced in a la-
beled envelope and the envelopc sctrled. A f'lash-
light. alwa"vs directed loward thc flq)r. u,as the
only light usedl we also collectcd samples quickly
to avoid distufbing the bats more than ncccssarl'.

Each fecal pellet was placcd in a Syracuse watch
glass with suftcient water to cover the prey frag-
ments aftcr the pellet was teased apafi. Prey taxa
contained therein wcrc identified and the propor-
tion ofeach estinrated visually (Whitaker 1988).
Data were summarizcd by average percent vol-
ume and percent tiequency. Multivariatc trnaly-

sis ofvariance fbllowed by Fisher's leasfsignitl-
crrnt dif lerence test. were u.ed $ i lh Jru.ine- trans.
fbrmed data to test for significant diflerences
among clusters, time of day, and week of collec-
tion fbr each ofthe seven orders of insects preyed
upon most. STATGRAPHICS Plus Version 2.1
forWindows wtrs used tbrthe statistical tests:0.05
probability $,as accepted as significant.

Results

Eleven ordcrs of insects plus mites (Acarina) and
spiders (Araneae) r'ere identified in the fecal pellets
(Figurc l). In all collections, ctrddisflies occured
most ftequenlly and contributed nost to the vol-
ume of prey rernains in the leces fuom the bats.
Beetles usually ranked second in both pcrcent
frequency and average percent volume, and com-
monly werc followed by moths, true bugs (Hemi-
p tc r r r .  rnJ  l l i e ' .  Houercr .  the  rank  in  per (en l
lrequency or average percent volume of no taxon
other than caddisflies was consistent among col-
lections (Figurc 1.). Of the beetles, June bugs
(Scarabaeidac) occurred in I l5 (28.8%) samplcs
and composcd 10.7 6/. of the volume of prey rc-
mains; unidentificd beetles occuned in 103 (25.87o)
samples and composed 5.9% of the volume of
prcy remains. Other lamilies of beellcs identi-
fied (lbllowed parenthetically by percent frequency
and average percent volume) were Carabidae
(ground beetlcs: 1.25, 0.6), Curculionidae (snout
beetles; 1.5. 0.2), Dytiscidre (predaceous diving
beetles; 0.5. 0.1). Alleculidae (comb-clawed bark
beetles; 0.25, 0.06), Cerambycidae (long,homed
bectlcs: 0.25. 0.05). and Chrysomelidac (leaf
beetles: 0.25,0.1). Most f l ies wcre not identit ied
to family (12.0, 1.7). but Culicidae (mosquitos;
0.75. 0.1). Chironomidae (midges; 0.7-5, 0.0,1),
and Tipulidae (craneflies; 0.25. 0.05) were iden-
tified. Converscly, most hemipterans were iden-
tified to familics Corixidae (water-boatmen: 10.2,5,
2.1), Pentatomidae (stinkbugs; 0.05. 0.2), and
Miridae (leat bugs; 0.25.0.05); rclatively few were
not identif ied to family (3.25, 0.5). Orthoptera
consisted entirely of Gryll idae (crickets: 5.-5, 2.9).
Hymenopten was represented by Formicidae (ants;
L25, 0.2). lchneumonidae (ichneumons; 2.75. 0.5),
and unidentif ied taxa (0.25.0.04); Homoptera
included Cicadell idae (leaf hoppers; 2.0, 0.,1).
Delphacidae (delphacid planthoppcrs: 0.25, 0.01 ).
and unidentilied taxa (0.2-5,0.01.). The otherthree
orders of insects, insects not identilied to order.
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Acarina. and Araneae were rare and contributed
Iitt le to the diet of big brown bats (Figure 1).

When all variables (cluster, week of collec-
tion, and tine of day) were considcrcd simulta-
neously, pcrccnt liequency and average percent
r , ' l ume o I  rno lhs  nere  . ign i l iLun t l l  g re l te r  in
collections made during weeks 2 and 3 than dur-
ing u'eeks I and;[. Thesc were the only signifi
cant differences observed with multivariate analysis
of vrriance (Tablc l). However. Fisher's least-
significant difference test indicated honrogenous
groups by *,cck of collection within clusters A
and B (Figure l) were signilicantly different in
percent frequency between clusters fi)rbeetlcs (A:
u'eeks I . 3, and :1: B: wceks l. 2. and ,1), hemi
pterans (A: weeks 2, 3. and 4; B: weeks l. 3, and
.1), and caddisll ies (A: weeks 3 and 4: B:weeks
1,2. ard 3). No simiJar groupi ngs were observed
in average percent volume by week ofcollection.

Discussion

Prey consuncd by big brown bats ill the nater-
nity colony frorn which we obtained fecal pellcts
dift'ercd grcatly ftom that reported tbr the spe-
cies throughout most ofits rangc north olMexico
(Hamilton 1933; Phil l ips 1966t Ross 1967; Black
1972. 197.1;Brigham and Saunders 1990: Whitaker
1972, 1995), including Oregon (Henny et al. l982;
whitaker ct al. 1977, 1981.). An exception was
along the OkzuraganRiver British Columbia, where
caddisfl ies also constituted a rnajor component
(61.6 65.37o) of prey iterns identif led (Brigham
1990). We suspect that our findings are similar

to those of Brigham (1990) because our clrlony
was located only 0.8 km west of the Willamette
River. At dusk in summer, mating ftights of
caddisflies fiequently were observed along the
river The prepondcrance ofcaddistlies and other
ti lxa associated with aquatic environments
(Dytiscidae, Culicidac. Chironomidae, Corixidae.l
among prey remains suggests that the rivcr served
r: a rn:rj.r l ' .r1g1ng lrea for bat. in the maternit5
colony. The proximity to water of collections of
samples tbr previous dietary analyses ofbig brown
bats in Oregon was eithernot describcd (Whitaker
et al. 1977, 1981) or samples were obtained from
specimens collected ovcr ponds (Henny ct al.
1982) .

Greaterpercent frequency and average percent
volume ofmoths and the lesser percent trequency
of hemipterans preyed upon during weeks 2 and
3, and the relatively low percent fiequency of
beetles consumed during week 2 (Figure l) pos
sibly indicate changes in foraging behavior, habi-
tats, or t iming. or in availabil ity of prey during
developmentof young. Neitherpercenttrequency
nor ayerage percent volume were significantly
different tbr any taxon of prey between midnight
and morning collections, but more moths occurred
in fecal samples collectedin the moming d more
henipterans occured in midnight samples (Fig
ure I ). Although we cannot exclude the possibil-
ity of temporal variation in prey selectivity by
the bats. these differences rnore likely are a re-
tlection ofchanges in relative abundance ofthese
taxa of prey within a foraging area temporally or

TABLE L Renrlts of nulti!ariatc rnrlyscs ofvanance of arcsi n-transfoflned percent fre.luency ofoccurence and average peF

cent \olune b,"- clLrstcr. darc ofcollection. and time of da) fof the seven most colnmon orders of insects consumed b,v

big brol n baN in a naterni!y colon! in oregon, July l995. values in bold are signiiicant.
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that adult females were foraging in different ar-
eas at different times of the night. The increase
in consumption of moths. usually an uncommon
prey of-E. /t/scr,!. tends to support our contentron
that obserr'ed difterences were not related to tem-
poral vaiation in prey selectivity by thebats. Also,
dillerences in weekly homogenous groups between
clusters suggest that bats composing the two clus-
lers ml) ha\e lbrageJ in tl i f l 'crcnt areit. rt l l ime..

As energetic demands of young incrcase with
age. adult females possibly spent more tine tbr-
aging over agricultural fields and along wooded
areas that lay between the bam housing the colony
and the river Such would bc consistent wlth op-
timal foraging theory in that maternal females
wruld tbrage closer to the colony and possibly
.pcnL l  le . .  l i rne  in  lo rag ing .  For rg ing  orc r  lg r i -
cultural lields and along woeded areas also would
be consistent with the increase in moths preyed
upon during weeks 2 and 3 of our study. Never-
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