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Operant conditioning of licking in vampire bats,
Desmodus rotundus™®

STEPHEN A SHUMAKT i ond CHARTES JLCAUDILE

US Fishand Wildlite Serinee

Wibdlfe Rovearcit Conter. Denver. Cotorado 80228

Four adult female vampire bats (Hesmodus rotundus), weighig 28 30 ¢, were autoshaped to heypress
to obtain 0.5-ml quantities of defibrinated cattle blood remnforeer. Keypressing required 7 g of force, and

response rates were moderately  low
apparatus wax then modified so that ek
trained on vanable ratio, fixed ratio,
schedules produced hek response rates
paired with briet electnie footshoel,
licking while the hight was on

hats  (Desmadin rotioidusy are
found  throagoat parts o Meaco and Centr ad
South Amenca (VillRo 1969) These wamals hve
exclusively ona diet ot whole blood, mamly hom cattle,
and are vectors tor patalytic rabics and other bovine
diseases (Houare. 1965, Ornelas & Aranalde, 1964,
Villa-R.. 1969).

The need for devetopment of a safe, etfective, and
envitonmentally acceptable method of controlhug this
species prompted questions concering its learning and
sensory capabilities. These questions then led to the
development of an operant conditioning technique
suitable fur the vampire bat and other species of Order
Chiroptera.

An operant conditionmg technique for larger species
of bats could not be adapated for use with vampire bats
because « force of 12 g, nearly 50% of the bat’s body
weight, is required to press the key (pigeon key witl a
dipper feeder). We developed a system that uses the
relatively cffortless act of licking to produce high
response rates with minimum fatigue.

Cotmmon  vanpi

METHOD

Subjects

Four adult female common vampire bats were obtained in
Central Mexico, shipped by air to the Denver Wildlife Research
Center, and placed in individual cages (17.5 x 24.1 cm) fitted

*This research was cond :cted, in part, with funds provided to
the U.S. Bureau of Sport Fisheries and Wildlife by the US.
Agency for International Development under the project
“Control of Vertebrate Pests: Rats, Bats, and Noxjous Birds,”
PASA RA(ID) 147,

1R equests for reprints should be sent to Stephen A. Shumake,
Denver Wildlife Research Center, Building 16, Federal Center,
Denver, Colorado 80225,

(500 60U pressesih)
trom @ tube would dehver the blood remforeer. Bats were
vitable mterval,
averging 60 With conditioned suppression (hght stimulus
bats learned within 15 sessions 1o completely suppress operant

Because of the furce requirements, the

and fixed interval schedules Some of the

with bard Secder dombang tubes aod cupe bustar Noo 38860
Ihe bats were tad approsimotels 15 ml detibrningted bovine
daly  Blood abranasd trom g ol cattle
sheupliterhouse twice weendy winder retrgeraton,
fechmiques for the care and handhing o vampue bats are
described i detadl ehewhere (Wamsatt & Guernere, 1961
Greentull, 1965, Dichson & Green, 1970)

iood W

stated

Apparatug

Fipure |y o diagram ol the operant<tonditioining chamber
0 ET VIR em) constructed with Plesglas sddes and cover,
The Neor consisty of 0.25-cm statnless steel rods spaced
0.05 conapart. Alternate tods were connedted to “hk-o-meter”
and  shodkged  dreuts, The chamber was endosed 1 a
double-walled, sound-attenuating box axd equipped with a
speaker to provide white nosse duning cach session. The proyram
control  panel for the chamber wa, ina separate
sound-attenuating room. Responses were recorded on unpulse
counters and o cumulative recorder. A 7-Wored houselight
dluminated  the chamber dunimg trung sessions. Both the
houselight amd a 0.5-W red cue by ht, mounted 2.5 em above the
drinking cup, we ¢ rheostat<ontrolled to pradually seduce
intensity in order to dark adapt the bars before visual
discrimination training.

The reinforcer consisted of o misture of 757 dehbnimated
cattle blood and 25% tap water, gravity fed trom an ipnerted
300-mi glass bottle through 3.0-mm 1d. Tygon tubmg into g
drinking cup 125 cem above the tloor. The apparatus was
calibrated to deliver 0.5-ml quantitics of remforcer, and the cue
fight flashed brietly with cach delivery.

The apparatus could he programmed to dehver the remtforeer
by two micthods. For intial training, the drinking cup was rigidly
attached to a pigeon key (Scientific Prototype K-2002) with a
6.35-cm length of glass tubing, and bats could carn remloreer by
pressing the drinking cup with mandible and mouath pressure,
The foree requirement for pressing the drinking cup and
attached ey was reduced trom 120 to T.0p by this
arrangement, For fater training, the pigeon key was clectrically
disconnected, and bats could carn reinforeers by licking the
stainless steel licking tube, which was gravity fed with water
through Tygon tubing from a second inverted 300-ml plass
bottle, A sponge rubber plug was inserted into the end ol the
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