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ABSTRACT. Big brown bats (Eptesicus fuscus) in Indiana feed heavily on agricultural pest insects. Big

brown bats at Crane Naval Surface Warfare Center, Martin County, Indiana, where agricultural fields were

not present, had almost the same diet as in areas of central Indiana and neighboring Illinois with abundant

cultivated fields. Scarabaeid beetles, spotted cucumber beetles {Diabrotica undecimpunctatd), green stink-

bugs, carabid beetles, other beetles, cicadellid bugs and lepidopterans were the most important foods in

both cases, although the order varied somewhat.
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In Indiana, the big brown bat is assumed to

feed over or near cultivated fields, since spot-

ted cucumber beetles {Diabrotica undecim-

punctatd) and other agricultural pests form

about 80% of its diet (Whitaker 1995). There-

fore, it seemed of interest to determine the

food of big brown bats in an area in which

cultivated fields were not readily available. A
maternity colony of big brown bats was lo-

cated under a bridge (Bridge 1891) at Crane

Naval Surface Warfare Center (CNSWC),
Martin County, Indiana. The Crane facility is

250 km 2 and is 78% wooded, with the re-

mainder in mowed grassy areas (e.g., road-

sides, powerline rights-of-way) and industrial

complexes. It includes no cultivated fields; the

nearest agricultural field, which is relatively

small, is about 5 km from the bridge and out-

side CNSWC's border. Thus, it appeared un-

likely that the bats would be feeding over cul-

tivated fields. The purpose of this project was
to determine the food of big brown bats in

central Indiana in a situation where agricul-

tural pest species were likely not readily avail-

able, and insect foods would presumably re-

flect "natural" rather than agricultural

conditions.

METHODS

Guano samples were gathered beneath clus-

ters of big brown bats under the bridge on 1

3

different dates, 4 in 1994 (6, 11, 12, 14 June)

and 9 in 1995 (6, 12, 21 July, 2, 8 August,

10, 19, 25 September, and 25 October). Fifty

guano pellets were examined in most samples

except that only 28 were available from 6

July, and only 34 from 12 July. A total of 612

pellets was included in the sample. Foods

were identified, and their percentage volumes

were estimated visually in each pellet. The
percent volumes were calculated (sum of in-

dividual volumes for each food/sum of total

volume X 100; see Whitaker 1988), indicating

the relative amount of each type of food in a

sample. These data were compared to data

from 1 1 different maternity colonies of this

species from agricultural areas of Indiana and

Illinois (Whitaker 1995).

RESULTS

We were surprised to find that the foods of

big brown bats at CNSWC, where there were

no cultivated fields within 5 km, were strik-

ingly similar to those in the 1 1 maternity col-

onies in agricultural areas in Indiana and Il-

linois (Table 1 ). The top two foods were the

same, Scarabaeidae and the spotted cucumber

beetle, Diabrotica undecimpunctata. These

items constituted 32.4 and 22.3% (total of

54.7) of the food at Crane, and 29.6 and 28.2

(total of 57.8%) of the food in the Indiana/

Illinois sample.
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Table 1.—Foods (% volume) of the big brown

bat at Crane Naval Surface Warfare Center (Martin

County Indiana), as compared with food from fecal

pellets from 1 1 colonies of big brown bats in In-

diana and Illinois studied by Whitaker (1995).

Items are listed from greatest to least percent vol-

ume at Crane.

Indiana/

Crane Illinois

Scarabaeidae 32.4 29.6

Diabrotica 22.3 28.2

Pentatomidae (green) 18.1 8.1

Unidentified Coleoptera 5.5 3.6

Cicadellidae 4.0 4.3

Lepidoptera 3.5 4.0

Carabidae 3.2 9.9

Formicidae 2.7 0.2

Ichneumonidae 2.7 2.2

Curculionidae 1.2 1.6

Hemerobiidae 1.0 1.6

Trichoptera 0.9 2.5

Pentatomidae (brown) 0.6 0.0

Tettigoniidae 0.5 0.0

Dytiscidae 0.3 0.3

Miridae 0.3 0.4

Calathus 0.2 0.6

Chironomidae 0.2 0.2

Dolichopodidae 0.2 0.0

Gryllidae 0.2 trace

Unidentified insect 0.2 0.1

Cynididae 0.1 1.0

Unidentified Diptera 0.1 1.1

Tipulidae 0.08 0.1

Delphacidae 0.08 0.0

Cercopidae 0.07 0.0

Coleopterous larvae 0.06 0.0

Lygaeidae 0.04 0.0

Cerambycidae 0.03 0.0

Unidentified Hymenoptera 0.03 0.0

Culicidae 0.01 0.0

Total 100.8 99.3

The next five foods were the same at the

CNSWC and in the Indiana/Illinois samples,

although the order differed. The third most

important item at Crane was green stinkbugs,

forming 18.1% of the volume. It was fourth

in the Indiana/Illinois sample at 8.1%. Fourth

at Crane was unidentified coleopterans (5.5%;

seventh with 3.6% volume at Indiana/Illinois).

Fifth at Crane was cicadellids with 4.0%;

sixth at Crane were lepidopterans (sixth at In-

diana/Illinois also with 4.0% of the volume),

and seventh at Crane was carabids at 2.2%
(3rd at Indiana/Illinois; 9.7% of the volume).

The remainder of the identified taxa corre-

sponded closely between Crane and the gen-

eral Indiana/Illinois sample (Table 1). The top

seven food items were compared using one-

way ANOVA's with Student-Newman-Keuls
multiple range tests performed on arcsine

transformed data. None were significantly dif-

ferent (a = 0.05). Big brown bats were clearly

eating very similar foods at Crane where cul-

tivated fields were lacking as they were in ar-

eas where numerous cultivated fields were

available. However, a greater total number of

foods was identified from Crane (n = 31) as

opposed to Indiana/Illinois (n = 20). Eleven

taxa (35.5%) were found at Crane, but were

not identified in the Indiana/Illinois at-large

samples. This suggests that big brown bats

will diversify their diets when other taxa are

available and/or that agricultural areas may
have an impoverished insect community,
which is a subset of that occurring in wooded
habitats.

DISCUSSION

Based principally on heavy use of the spot-

ted cucumber beetle, but also because other

important pest species (e.g., scarabaeids, pen-

tatomids and cicadellids) were included in the

diet of big brown bats, Whitaker (1995) con-

cluded that the species is a particularly valu-

able asset to agriculture. The spotted cucum-
ber beetle is an important pest on vine plants

(melons and cucumbers) but is of special in-

terest since its larva is one of the corn root-

worms. However, inconsistencies exist in the

evaluations of the importance of the spotted

cucumber beetle as an agricultural pest. The
larva of this species is the southern corn root-

worm, which Krysan & Miller (1986) class as

an important agricultural pest, stating that "In

North America, the three important species of

corn rootworms, Diabrotica virgifera virgi-

fera the western corn rootworm, D. barberi

the northern corn rootworm, and D. undecim-

punctata howardi the southern corn rootworm

are probably the continent's most expensive

insect pests."

Because of Krysan & Miller's (1986) proc-

lamation and since this species is so abundant

in big brown bat diets in Indiana, we assumed

that this was a major agricultural pest in the

state. However, other authors suggest that this

may not be the case. Edwards et al. (1993)

indicate that the most important corn root-
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worm in Indiana and Illinois appears to be the

western corn rootworm produced by the

striped cucumber beetle (Diabrotica virgifera

virgifera). Of less importance is the northern

corn rootworm beetle {Diabrotica barberi),

also a striped beetle. These authors indicate

that the spotted cucumber beetle, Diabrotica

unclecimpunctata howardi (larva = the south-

ern corn rootworm), the species that is heavily

eaten by big brown bats in Indiana, is a gen-

eralist feeder and is of little or no economic

importance to corn in Indiana. One might

think that the big brown bat would eat D. bar-

beri and D. virgifera; it does not, undoubtedly

because both of these species are apparently

primarily diurnal.

There are several questions about the big

brown bat's foraging ecology and its relation-

ship with the spotted cucumber beetle that re-

main unclear; of principal interest would be

where the bats obtain beetles (i.e., very high

while beetles are dispersing, at lights, only

over agricultural fields). Lack of answers to

these questions makes it difficult to assess the

foraging strategies, dietary selection, and eco-

nomic impact of big brown bats, especially

relative to this beetle species. However, this

study suggests at least two possibilities: 1) big

brown bats regularly fly over 5 km to prefer-

entially forage over agricultural fields, or 2)

spotted cucumber beetles are generalist feed-

ers, as suggested by Edwards et al. (1993),

and are abundant and successful residents of

more natural habitats, substantially indepen-

dent of agricultural crops. The latter seems to

offer the most parsimonious explanation, giv-

en the great distance to agricultural fields and

the volume of spotted cucumber beetles in the

diet of the whole colony. However, since the

completion of this study, we have radio-

tagged a big brown bat at its foraging area at

lower Prairie Creek, in the Wabash bottom-

lands in Vigo County, Indiana, and tracked it

back to its maternity roost in a building in the

town of Prairie Creek, 3.25 miles (5 km)

away. While it would seem likely that most

of the food of big brown bats at Crane is ob-

tained near the colony, it appears that the bats

are fully capable of traveling the 5 km or more

to open areas to feed. The observation that

Crane bats took 1 1 taxa that were not present

in any of 1 1 other Indiana and Illinois colo-

nies suggests a diet diversification associated

with foraging in a forest-dominated ecosystem

and rebuffs the idea that many colony mem-
bers regularly travel to far-distant agricultural

fields to forage.

Information is needed on big brown bat

foods in an area of the southern United States

where the spotted cucumber beetle is consid-

ered an important agricultural pest. Also, con-

siderable information is needed about distanc-

es routinely traveled between roosting and

foraging sites by big brown bats. Such infor-

mation would greatly assist in defining the rel-

ative importance of each of these resources to

the big brown bat and help us understand why
this species seems to be prospering while most

other members of the chiropteran community
are in decline.
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