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*This research was cond-:cted, in part, with funds provided to 

the U.S. Bureau of Sport Fisheries and Wildlife by the U.S. 
Agency for International Development under the project 
"Control of Vertebrate Pests: Itats, Bats, and Noxious Birds." 
PASA RA(ID) 1-67. 
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Denver WildUfe Research Center, Building 16, Federal Center. 
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lickingl uhe to ¢hmilnate drawIn$ and enkourage IiIev Ilt 
time thre bit licked, flit response iied A.&:"t' betoolcenl a 
%envir%iIreK) dftld Io the drinking tube and Ihitlick-o-iciler 
rode in it floor, and also dosed a relat Ir an audible fedhjA 
lt',. 

PtoclineWlwitln 
The tips inioolhd in training the hil are outlined in Table I. 

Bats vicr first given tito 16-h overnighlt seisiont in %ihkieuah 
kt)prets on th drinking c-up deltered hod riinfur er 
(toninuoub reinforcement, (RI!), Otcr t iet four 16-lh 
tslewlknt. tle ha:. were trained to tesincti on VR.IO and VR- (t
ishedulei, Trainini time 'as then reduced to 241 daily sessions 
ithroughout thirest of the study. Theanimalsitre allowed three 
dal) tessions tn %hith keypretung was reinforced on VR-20 and 
VR-30 schedule%. The appara Us s%then rprvorammed for tit 
lItklo-drlnk coningency on a VR-30 schedule; life pieon key 
vas disconneted and the licking ittl, fed wilh %alei containing
V"'; deflr inated blood, was Introduced Intoflt chamber. All 
four bat *)on began steadily licking from fhe tube, Siner they
had e¢pertenced about $00 prevk)us pairings between the red 
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Table I
 
Procedural Steps for Adaping Vampire Blat to the Lick-to-Drink Contingency
 

Session Relnfor-e. 

Day 
Length 

Ill) 
ment 

Schedule 
Operant 

Response 
Ilousllghl 
Intensity 

I 
2 
3 
4 
5 
6 
7 
hI 
9 

10 
II 

16 
16 
16 
16 
16 
16 
2 
2 
2 
2 
2 

rRI 
CRr 
VR-0 
VR-0 
VR-2 
VR-20 
VR-20 
VR-30 
VR-30 
VR-30 
YR-O 

Keypress 
Ke) pres 
Kryrress 
Keypresi. 
Keyprels 
Keypress 
Ke)prels 
Keyprel 
Keypress 
Lick 
Lick 

1111 
Iligh 
HiIh 
Medium 
Medium 
Medium 
Low 
Low 
Off 
Off 
Off 

12 2 VR-0 Lick Off 
13 
14 

2 
2 

VR-50 
YR-100 

Lick 
Lick 

Off 
Off 

Whood Conesn. 
('u¢ Lipht tration in Licklng 
Intcnsliy Tube (Percent) 

Illt1h 
111h
 
Ilivlh -

Medium 
%liedium -

Medium 
MIedlum 
Medium
 
Medium -

Medium 30 
Low 30
 
Lostcr 20
 
Lowe.t 10
 
Lowcsl 0
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RESULTS 

Although the bjt i eadily leIrned to press the 
mod Iii ligeon ke). the effort involved was 
consideble (7 p is over a quarle of a vampire bat's 
body w ight . Ma~ilnium operaitt rates under these 

which wereconditions were 5(X)-600 key p1 ses/h, 
to be loo low for lte a s$i1coI 1of brief stululi.judged 

Substitution of' licking for kresing greatly increased 
the number of responses. During tite first sessions wiliI 
the licking apparatus. Iwo of the bai initially appeared 
to water.load on the licking tube and to sornelines 
continue licking through reinforcements. However. the 
siall sponge rubber insert in the licking tube aryd the 
feedback relay click for each lick leded to minimiled 
these effects, and steady operant behavior was 
established for all bats by about the sixth session of the 
lik.lo.drink contingency. 

Cumulative response records for the four schedules of 
the VI 100.secreinforcemnte are shown it Fig. 2. Oi 

schedule. Bats I. 3. and 4 averagcd 40 respontes/imin; 
Bat 2 averaged 20/min. Bai I. 2. and 4 showed about 
lte same rates on the VR 100 as on the VI 100.ec, 
schedule. With the 11:150 schedule. Bats I and 4 
Increased their rates it about 00 responses/niln and 
showed consistent postrelnforcement pausing, Bat 4 on 
the FlI 120.sec schedule showed a slight "scalloping" 
chtracteristic o' fi\ed-nlierval schedules: initial response 
rates averaged .5/ihi, and lermital rates averaged 
almost 0/nunt. 

I A5rI Ia? I AI 

/ 

a At 4 S I I 

r 
/. , /r 

50 1 120 SEC 
II1at 4 AT 4 

,' ' 

l~r .: ,, * *.. 

A 1/ 

SIAT I 

L.... 
L I L I 

NAT 4 

L I
 

L L I L A L
 

Fil, 3. Cumulatlve licking response records and suppression 
behavor of two vamplirebats for asifnilsessk)nona VI l00.sec 
reinforcement whedule wilh acondlikmned auppres ion paradlm
(180.,e lighl iimulus paied with a crambled.ki fomolvock 
the [to 0.3 Ae), (I.) represents lshlt onsel and (S)repreaents 
shock. 

http:crambled.ki
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Suppression behavior of Bats I and 4 is shown in t ,tsIt,delernin ;lbliutc ,.l% thr¢ hold% 11 Hil tnill.
Fig. 3. Since the animals were licking for blood conditioncd %upprtesion leclinklue first dvcWihlcd h) Ilfetildk,reinforcer in total darkness. tlere was an ilt ial 41966). Rcs )po,sit olher ki,.l,%ti"%ltili Can also lw
suppression response to lhe st finulus light early evalualcd. c.g.. the clative ilpt.l ot'fitle %.ir1u%iln l xI I h¢keil pr y locaion, ob wh c. nd
l v ,iokL-
training. but the pause lasted only 20-30sec. After 
repeated light.shock pain .ngs. each bat showed complete
suppression during the entire 180.sec light period and 
resumed licking within 2-3 sec after the shock stopped. 

DISCUSSION 
Bedher 11971) descrbled a successful technique for operant

condilning of large bait (Ph'lloto,mus haatus, weighing 
60-7 y)which requires a 12-p for'e tfor
tlimi the Iypress respose;isItoo much effort for vampire bat and other ("liroptera
that wehth less than 50 g V.Wili vanpire bats, direct keypresinlg 
his tie flrtlher disadvantl e thtl e ie soon ¢cconmcs coalt i 
flhit
blood. The 1ikking reopomwe. mlihouh unnturalgi somslilat 

for the vampire hat, is relallcl) tforllefs+and provides a steady, 
hthi.ralo esponse baseline. 

Our lIckinig-responwP appiaau 
itsimple and c'anhe ra~lifile
to deliver solid food, or it)delis er Ilulid reinforcers thioulli a 
syrige pump, Introducing a loIdins; bar above tie licking tube
and drinkingf CuP enables lte appaatlus to al ccommnnodate 
bal$ that feed fshile hanging upside down; vampire bate; in tneir 
h)me cres rdiddy drink bkmod in thit%posilon. 


In our 
 tests, rio manual shaping of either lhe kc)prcss or 
licking response was necessary, aal hit%trained to Ii'k in single 
24) dai) sessions established reliasle operant behavior in 2 
weeks, responding with predictable baseline to VR.VI,IFR,ad 
1:1 reinforcement schedules. The response baselines were also 
se nsitive to conditioned r,
mnie uppression; trained baf stopped lickingocoditied supren on trainu its stpp nsed 
almost immediately wshen the stimulus lwht was presented andrapidly resumed licking at their normals rates after the light and 
shock stopped. We used bait trained In this way in preliminary 

orlenlJImn. 
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