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LATE-SEASONAL ACTIVITY AND DIET OF THE EVENING BAT 
(iVYCTICEIUS HUMER.4LIS) fN NEBRASKA 

Keith Gdusou , Jason P. DalJUn l , and Ernest W. Valdez2 

ABSTllJlCT.·--[n -':urth Arneri<~l, Nebra"ka revre,enls part of Ihe northwestern edge of the distribution for I.h.. 
evening hat (."iucti('ehL~ hutMralis). Tu date, little inf()lmation on this bat's natural histOl)' has been plJbli,h~.(l from the 
stat.. or from other paris oft,he C;re~t Plains. n"rc we report on aspects of its nalnral hislor;i in NdJraska from 210<:ali­
ties. In late ~urnmer and early autumn of 2006, '"e dncunwnled individuals lalther west in N~'bmska (Hurlan County) 
than previou,ly reporl,-,,:l alld delcrmin{'d Ihat individuals fud mainly on Coleoplera and Hyll·,enopt{'ra. ln zoon, evening 
bois appear..d 10 migrate Ii'orn Nebraska during late Septernber·-early October. ,md individu"h were extremely 1;11. 
"bout 1;) g. plior to migratioll. Evening bats likclv are more widespread and common in south central Nehra$ka than 
preViously dOL'um,:,,, ted. 0" 6 Oc{oher 2005, we repurled on an i"dividual from casten" ""bras].;a (DoughlS COllnly), 
which repmsen!s the latesl seasonal reemd of ,'y". hWl/end;" from the ~talc. 

Key words' Nycliceills hllrncralis, e<;clling 601, seasonal actidly, di.et.. dislributi01I. IJoel!} I'MSS, Nebl'o.lka. 

The evening bat (L'\lljcticei-us humemlis) in­ water LInder the canopy of trees along tile 
habits d(~ciduoll'> forests in the eastern United cn>ek bcd. Ag;licultuml flelds, including com 
States and northeastern Mexico (Watkins 1972). and alfalfa fields, surronnded the narrow band 
1n Nebraska, LV. hwn£ralis origin;Uly was known of trees immediately adjacent to the creek. 
from 1 locality in the extrnne eastern part of Dominant trees ineluded cottonwood (Populus 
the state (Junes 1964). Heeenl captures dem­ deltoides), hackberry (CeltiS oCCl{!entalis), Amel-­
onstrate that it is widespread and relatively kan elm (Ulmus americana), and mulberry 
common across eastem Nebraska (Benedict ct (A101'tJS spp.). 
al. 2000, Benedict 2004, Geluso ct al. 2004). After removal from nets and before their 
Nebraska represents part of the northwestern rdease, bats were held in small drinkillg cups 
edge of the dishibutiol1 for N. humeraUs, and for 1 hour to collect fecal pellets. We deter­
to date, little information has been published mined sex and UlcaslIHcd body mass imd fore­
on its natural history in the Great Plains. arm length uf each individual, except for 2 
Herein, we repOIt OJl aspects of its natural his­ individmlls in August. Determination of juve­
tory durillg late sumlJler and early autUlJln niles was based on slightly tapered joints in 
from 2 localities in Ncbraskrt. \Ve also iudude the digits of the wings in contrast to the knobby 
information Oil distribu liOIl, diet, habitat, sea­ joints of adults (Anthony 1988). 
sonal activity, and body mass. To examine diet of N. humemlis, we exam­

ined fecal pellets \vith a dissection microscope 
~·1ETHODS and followed techniques of Whitaker (1988). 

Number of fecaJ pellets examined varied from 
We captured most hats in 2.6- amI 6.0-m 1 to 7 for iodividuals, and alJ pellets hom each 

mist nets (Avinet, Inc., Dryden, NY) along bat were treated as 1 sample. Vile placed sam­
Prairie Dog Creek, Harlan County; Nebraska ples in a petri dish with 95% ethanol and 
(40°00. 797' N, 099G21874'''\~ NAD 192.7), but pulled the pellets apart to obsen/e small frag­
we also collected another bat bv hand on 6 ments of insects. We identified fragments to tile 
October 1005 outside a building at thc Uni­ lowest identifiable taxonomic group, lls11ally to 
versity of Nebraska at Omaha, Douglas COllnty. family. for e-aeh sample, we reported volume 
From August to October 2006, the creek iTl of eaeh type of food as a percentage by visu­
Harlan County was not flOWing and contained ally estimating each food type. For tile sum of 
isolated pools of water. Nets were set over all samples, we reported average percell tage 
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TABLE 1. Diel of 14 evelling bat> (NYi-'!iceiu" humeralis) 
based all Qnalyses or lPeal pdlets. Bol's werE' rollccted from 
Harlan County. Nebraska, in August (J bal,) and S"ptcmher 
(11 bats) 2006. Percen tage "olume represents averaged 
Valli"" lor f"mlilies of insects eonslImed, and S~I rnmed to1a1s 
ror each order aTT.' placed in parentheses. Percentage fre­
tjuency represents values lor e""h family. For each unler, 
overall pCrCPllGlge rrequene)' is pIaced in pan'''lheses. 

Percentage Percentage 
]'ood items va!um<? fi'eqllency 

Co LEOt'fl:RA (40.7) (100) 
Sea rabaeid"e 0..1 7.L 
Carabidae 28.6 7104 
Hydmpbilidae 5.1 21.4 
Chrysamelidae ;l.l 28.6 
LlnidenliBed Coleoptpra 3.5 35.7 

([nlL~Opr£ltA (23.3) (85.7) 
([EMIPTEn" (10.7) (~l:n) 

Cnrixidae Z.3 57..1 
L)'gneidae 8.3 71.4 
lJ nirl"oliHed Hemiptera 0.] 7.1 

HOMOl'rEM (7.2) (71.4) 
Cicadellitlae 72 71.4 

L"PID()PTI;R" (6.4) (28.6) 
DwrLKA (0.6) (28.6) 
V'mw;~rnFlI,() l~sEC'l (11.3) (71.4) 

GJL~" I) TOT"I. (100.2) 

volume ([sum of sample volumes for a food 
typt'J/total volume X ] 00) and percentage fre­
quency (total percentage of samples with that 
item). 

Most hats captured in our study were 
released at tbe site of capture, but rcprt'senta­
tive voucher specimens were deposited in the 
United States Geological Survey, Biological 
Survey Collection housed at the Museum of 
South~estern Biology (l\-1SB), University of 
New Mt'xico, Albuquerquc. !vlSB numbers arc 
givcn once in text for eacb voucher specimcn. 

RESULTS 

In 2006, we captmed 16 individuals of N. 
humemlis along Prairie Dog Creek in latc 
sUlIlmer and carly autumn, along with 1 big 
brown bat (Eptesicus !uscl.ls). On 26 August, 
we captured'" female N. humemlis (2 adults, 
MSB 125026; :2 juveniles, MSB 125027). On 
this date, ncither juveuile contained visible 
cartibge in the bones of thc wings, but joints 
werc slightly tapered. Body masses and fore­
arm measurements of vouchers were 9.5 g and 
37.0 mm for the adult and 9.5 g and 40.0 mm 
for the juvenile. On 29 September. we cap­
tured ]2 additional individuals at the same 
site. All individuals were fenmles (I",fSB 12.5028 

and 125029), except for a single male (M SB 
]25030); ages were not dett'l'mined on this 
date. M can mass of females 1 h after capture 
was 15.1 g (range 13.9-HL5 g, 11 = 11); the 
malc had a mass of 11.9 g. Mean [orrarm 
lengt.h for females was 38.5 mm (nmge 37-41 
mm), and the male measul'(,d 36.0 mm. On 6 
and 7 October 2006, we returned to this site 
and failed to capture any additional bats. 

''lie discovered remains of 7 families of 
insects belonging to 6 order's (Table 1) in fecal 
pellets of] 4 individuals. 11le major food items 
were Coleoptera (heetles) and Hymenoptera 
(wasps and ants), composing 40.7% a.nd 23.3% 
of the total volume, respectively. On 6 Octo­
ber' 2005, the male N. humeralis captured in 
Omaha, Douglas COUllty (I\-1SB 125031), had a 
body mass of 12.4 g and a forearm measure­
ment of37.0 mm. 

DlSCUSSTON 

Distribution 

In recent ycars, the distribution ofN. hUrl1m" 
alis ha.s expanded westward and northward in 
the Great Plains (BellE,diet et al. 2000, Sparks 
and Choate 1995, 2000, LanG et al. 2003, 
Benedict 2004). 'Westward movement of N. 
hurneralis likely has followed riparian corri­
dors \vith substantial patches of woodlands. 
For example, Sparks and Choate (1995, 2000) 
suggested that indhiduals recently reported 
froUl central Kansas were absent in the regio!J 
in recent historic time because of a lack of suit­
able wooded babitats. In our study, we cap­
tured 16 individuals along Prdi,ie Dog Creek, 
a tributary of the RepubliciUl River. Both wa~t"r­
courses currently contain continuous ba.nds of 
riparian woodlands surroundcd mainly by agri­
culhlral fields and upland prairies. Our records 
represent a 7.5-km range extension from the 
previous westernmost locality in \VchsLer 
County (Czaplewski ct al. 1979). Additional 
netting along the Republican River and its 
tributaries likely will show that this species 
occurs brther westward in the slatc. 

Diet 

The diet of N. humeralis Iws bCE'n e!GUTI­
ined in eastern parts of its range in Indiana 
(Whitaker and Clem 19B2, W),ilaker 2004), Illi­
nois (Fcldhamer et al. 1995), and South Car­
olina (Cartt'l' et al. 2004). To date, there arc no 
data regardin/!: diet from the Great Plains. 
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Evening bats from Nebraska fed upon various 
ordt'rs of insects (Table 1), as rt'ported from 
other states. Evening bats apparently have been 
classified as beetle strategists (sec Sparks and 
Choate 2000), Imt they also regularly feed 
upon other groups of insects snch as moths 
(LcpitloptC"ra), leaf hoppel"$ (Holl1optera: Ciea­
dellidae). true bugs (Hemiptera), anti wasps 
,md ants (Hymenoptera), depeuding on season 
and location (Whitaker and Clem 1992, Cartel' 
et aI. 2004, Whitaker 2004; Table 1), 

Seasonal Activity 

PrC"vious dates of activity for evening bats 
in Nehraska wen' from 9 :t\bv to I October 
(BeIH'dict 2004). The capture' of a bat on 6 
October 2003 in Douglas County extends tbe 
late-sea.sonal date of activity of N. humemlis in 
Nebraska. ln 2006, evcning bats appeared to 
migrate from Prairie Dog Creek during late 
September-carll' October. On 6 and 7 Oeto­
her 2006, we attempted to capture adchlional 
individuals at this site oulv a week after we 
captnred 12 individuals. In'October, tempera­
tures still were warm. and many night-flying 
insects were along the- creek. \Ve did not 
observe any bats flying ,!long the creek eluring 
those nights and susprct t]Hlt evening bats had 
mignrted frOl1l the area. . 

Our dates oflate-seasonal activity are simi­
lar to dates when other easkm popuJatiom 
vacate summer roosts lo migra1e. "Vatkins and 
Shump (1981) reported tlrat all N. humeralis 
vacated a malC"mitv roost in nortllern MisSOllli 
by Ii September; \Vatkins (1969) rC"ported the 
dC'parture of bats from maternity roosts in 
Missouri by 12 October; Humphrey and Cope 
(J 968) reported that no bats were found in a 
roost in Indiana after 21 September; Smith 
and Parmalee (1954) reported that a large 
colony in an attic in lIlinois left between 26 
August and 1 Novemher; and Clem (1992) 
reported Ulat bats were last obseni('d in a 
maternity roost in Indiana 011 3 November. 

Bod)' Mass 

In northern patts of its range, the evening 
bat is assumed to be migmtory (Humphrey 
and Cope 1968, Watkins 1972), but sec Boylt.>s 
anel Robbins (2006). Defore seasonal move­
ments in autumn, individuals amass subcuta­
neous deposits of fat. Baker et al. (J 968) 
repOIted tlHtl N. humpralis frol1l Ceorgia had 
body masses up to 14.7 g, witb tl)(' highest lev­

els of fat in October. Body masses of our indi­
viduals represented individuals that had obvi­
ous fat deposits and also individuals that bad 
eaten befln'e capture. /I,IIean body mass of 
females (15.1 g) captured on 29 September in 
Nebraska represrnts some of the heaviest 
body masses reported for this species (Kunz 
196.'5, !\·fumford 1869, Bee et a1. J9~]). Body 
massE'S in our study likely represent those just 
before migratory movemC'llts from Nebraska. 

in winter, N. hUmtTUlis has bC'eu reported 
from various loeations in the southeastern 
United States, bllt its winter range is not well 
defined (Boyltls and Robbins 20(6). Although 
evening hats have becn sholvn to migrate 
(Humphrey and Cope 1968, \Vatkins 1969), 
both sexes are resident throughout the year as 
far north as southwestern Missouri (Bovles 
and Robbins 2006). To date, little is 'kru'l,,,n 
about winter habits of N. hwrr.eralis, but in<li­
viduals arc known to roost in trecs and undt'r­
ground in winter (Boyles C"t al. 200.5, Doyles 
and Robbins 2006). Much information remains 
to be gathered on movements and other aspects 
of natural history fill' thi.s species throughout 
its entire distribution, especially from autumn 
to spring. 

ACK1\ OWLE DC:Yl EVIS 

Wr thank PM. Cryan, K.N. Gcluso. J.O. 
Whitakel; Jr., lA. \Villiams, and an anonymous 
reviewer fot' helpful comments on earlier ver­
sions of the manllsctipt G.A. Ramotnik (United 
Statl'S Geological Survey, Diological Survey 
Collection, MSD, University of New Mexico, 
Albnquerqne) for her assistanee in musC"um 
matters associated with this rest.>ar(;b; and DJ 
Mack and K.1';'. Geluso for alerting us to the N. 
hu:meralis from Douglas County. 

A1>THO'iY, E.LP J988. Age deterrninaHon. Page' 47-57111 
TIL Kunz, <"rlitar, [~caloii:kal ~nd behavioral melh­
od, lor the slud\' of bat;. SmHhsanian [nstitu I ian 
P,·".I.I. Wa.lhingto;" DC. 

Fl.IKER, W.•V., S.C. \1\IISIlA[.L, ~"D VB. B·\KE.n. t968. 
Al1tllmn fat d"pmition in thf' "vening hat (NycticeN.•, 
hWIK'rolis). lournal of Malluna!ogy 49:31WI 7. 

BJ::c.lW, G.E. GI.A.;~, RS. nOFfM.~~l\, At\D RR. PAlTEl<­

so... 1981. MammaL in Kunsa,. University aFK<m,as 
lvluseum of Nahmll niSIOI)', Public Edumlion Series 
7.1-300. 

BF:l\Ii:OICT, R A. 2004. Reprodllctlv" ad i"Ib,' and c1islribu­
lion of bat' in N"braska. \Vesl('J1] N~l'lh American 
Nablralist 64:2~H-·248. 



WESTER'i NOllTH A",rERICA/\ NATUHALlST [Volume 68 

BE.~ED1Gl; R.A., II.H. C£~OWA~~. A:-.iO P\V. fREEMAN. 

2000. Shilling disl'ribulional pattern, of mammals in 
Nebraska. Transactions of the Nohraska Academy of 
Sciences 26:55--84. 

ROIl.ES, J.e., R.M. \1()RM.\~1\, ,I'll) L.W. HllllllH\S. 200S. 
ese of an underground winter roost by a m<lle e."ening 
bat (Nycticeitls fmmerulisj. Sootheastem Natural"l 
4::l75-'J77. 

Bmu:;" J.G., A:-ID L.\V RouUJ'-:s. 2006. Characteristk~ of 
summer and winler roosl trees lIsed by ,welling baLs 
(Nycti<:eitts lwmera1is) in southweSLern Missouri. 
AmeJiuml Midland Naturalist 155:210-2.20. 

CAJ1Tl·;n, Te., M.A. ME~ZEL, B.n. Gn·\P>1.\N, ANO K.V. 
Mru.EH. 200-1. PartilioninK offood resourm.\ by syn­
topic easlern red (Lasiurus bOj'l'a/is), Seminole (L. 
"cmi.l/olus), alld evening (N!/cfi{'cills humerolis) bats. 
A1l1eJican I\1idlan,1 Natur<llist I.'5J: IS()-191. 

CLEM, PD. 1982. SeasOnUIIX)Pulatioo vanation and emer­
gencc patteills in the> evening Dal, ."iyc!.iccilJs nwner­
aliso al a west-c('nlra[ Indiana colony. Proceedin"s of 
the Indiana Academy of Scienee 101:33-4-1. 

CZAJ'llO:WSKL N.)., J.1~ F.,~~F.Y, J,K. lONES, .In., AND J. O. 
DIIIJECKER. 197~). S)"llOp"i. of bats of Nebr•.ska. 
Occasi.oJla.l Pupers, MuseulU of Texas '!ech Univer­
sity 61: 1-24. 

FEWHA.\IER, c.,\., ].0. WHIT.-I.K.£fI, JR., .I.K. KREJCA. AND 

S. T"YLOB. 19'J-5. l'Dod of Lhe evenillg bu{ (;'v'yctice;u. 
hrw,~mlis) ('nd red bat (!,osiarus borcal~~) from soul.h­
em lllinois. Transactions of the lfhl10is Academy of 
Science Bil; 1:19.. 14.3. 

G£LlIS(l. K.N., R.A. RE\;EJ)[cr, ,''1D EL. KOCK. 2004. S,'t>­
soual a,:(ivity <UJd reproduction in hats of east-cell ­
lraJ Nebraska. Trausaclions of the Nebraska Acad· 
emy of ~cicnces 29:33-44. 

HUMPHBEY, S.R.. A'iO ].R. COPE. 1968. Records ofmigl<l­
lion of Lhe "'''Hling bal, ;Vycti(;ciJ.~, humeraLis. JO\l1~ 

oill of Mamrnalog" 4fJ;329. 
J01<£5. J.K., JR. 1964. 'Di,ilibutiun aod {axonomy uf ITlaITl­

mals of Ne>hraska. r~.lbJica1ions of Lho Museum of 
NatlJPal Histor)', llrriversity of Kansas 16:1--356. 

[~\Nf.,	 lE., CL. BUCK, .\t';J) H,:V1. [~H1GI1~M. 2003. TIl!' bal 
fauna of.\outlwastern South Dakola. Prairk Natural­
ist 35:247-256. 

KUNZ, TH. 1965. Notes ou SOIHe Nebraskan bat.l. Ttansac­
lions ofl.he Kansa.s Acadenly of~eiencp 68:201-20:l. 

Ml'~WO~D. RE. 191m. Di>trihulioll of the mam1l1ul.~ of 
Indiana. Monograph of the Indium Academy of Sci­
eot~ 1:1~l14. 

S,'rfIl, PW. A~)) p.w. PAJl~Al.E.E. 1%4. :>lotc.' on clistlilJll­
lion and habits of so",e bals fi'oTll nJi"ois. lransut' ­
lions of the Kan.s"s Acadcmy of Sei"ncp ,57:200-20,3. 

SPAR»,,;', D.",,", ~1\D I.R. CHOAT£.. 1995. New dish'ilJUtioll 
ret'OJ"(]s of mamma! s hum Kansas. Pnline Naturul ist 
27: 1il:"1--1!·)2. 

. 2000. Distribution, D"tural his torI', conservation 
--S-'(<l111>, and biogeography of bal> in'Kansas. Pages 

173-228 in J. R. Choutc, editor. Refkctions of u natu­
ralist: papers bonoring Professor Eugeue D. Fle­
harty. Fort Hays Studies. Special Issue J. 

W.nI(J~s. L.e. 1969. Ob.\('rvations On the clisb'i!mnon and 
natural histmy uf the evening haL (NyciiCcills In""er­
a/is) in 110rtbwesLern ~1issollri and adja"eoL Iowa. 
TranS(lctiuns of the Kansas Ac;;de1l1y or Scit~lCe 72: 
330-336. 

___. 1972. Nyc·tic<'i-rJS hUlileroli". Mammalian Spedc, 
23:1-1. 

W.\TKlNS, L.C., AND K.A. SllV'lP' IH. 1981. Rehovior oflhe 
el'E:lJinj!; bal Nyr:lic"l'ias "llmcral~, at a llursery mos!. 
ArneJican Midland Naturalist 105:~8-2f>S. 

\VHrrAK~:I~ .1.0.. In, J938. Food h~bils aJialysb of irlsecl(v. 
orous bals. Pages 171-190 in Til. KUIl7., edilor, Eco­
logical and beha'-ioI1lJ methods f'lr the study ufbats. 
Smitbsonian Irrstitution Press, Washiugton. DC. 

___. 2004. Prey select;on in a temperate zone insectiv­
orous bat community. .Ioum,,1 of Murnmalogy 
&5:46{).. -168. 

WIlJTAKv.R.	 J.O., In., ,,~n P CU:M. 1992. Food of the 
evening bat NycNcci'flS humeralis hOOl Indiana. 
Ameriean Midland Natnralist 127:211-214. 

Reeeived 1 M(lt'ch 2007 
Accejl/<?d 2,August 2007 


