
AGENCY FOR INTZRNATIONAL DEVELOPMENT FOR AID USE ONLY 
WASHINGTON, 0. C. 20523 At-'cD4?A

BIBLIOGRAPHIC INPUT SHEET 
A, r'RI AAi( 

,. 0URJECT Food production and nutrition AL72-0000-0000 
(_L ASSi-


FICATiON 
 b. It '>.'1OANY 

Pests of animals 
2. TITLE AND SUBTITLE 

Effects of vampire bat control on bovine milk production
 

3. AUTHOR(S) 

Thompson,R.D.; Elias,D.J.; Mitchell,G.C.
 

4. DOCUMENT DATE s. NUMBER OF PAGES 6. ARC NUMBER
 

19771 5p. ARC
 
7. REFERENCE ORGANIZATION NAME AND ADDRESS 

Interior
 

8. SUPPLEMENTARY NOTES (Sponsoring Organizatlon, Publishers, Av,.ilablifty) 

(In J.of Wildlife manage.,v.41,no.4,p.736-739)
 

9. ABSTRACT 

.btract.djlk prodlctirm and blood indicators \%ere measured in 5 cows froli ;I dairv Ierd near 
01tf67tcuador, and in 28 cows near Managua, Nicaraua, before and after vampire hat parasitism (av­eraging 2-4 fresh bites per cow per night) was reduced 97-100 percent by syvste,||ic treatment o)f the cat­
tle. After vampire control, blood packed-Lell olumes increased Uim* in both herds but milk pro­
duction and hemoglolbin counts increased only in Nicaragua. Severe vampire parasitisn has little or noinfluence on milk production of healthy cows in a mild climate but is detrimental to cows already tinder 
stress from poor diet, stressful climate, and other pairastes. 

10. CONTROL NUMBER i1. PRICE OF DOCUMENT 

12. DESCRIPTORS 
13. PROjECT NUMBER 

Bats ,vampire 
Cattle 

Dairy products 14. CONTRACT NUMBER 

Production PASA RA(ID)1-67 Res.15. TYPE OF DOCUMENT 

AID 520o1 (4-74) 



P4 91,r 

77,... : 7 -. f--, . 
I N 

EFFECTS OF VAMPIRE BAT CONTROL ON 
BOVINE MILK PRODUCTION' 
R. DANIEL THOMPSON, U.S. Fishand Widlife Service, W dlif. Research Center. Denver, Colorado 80225 

DONALD J. ELIAS, U S. Fish and Wildhfe Service, Wildlife Research Cer!er, Denve,, Colorado 80225 

G. CLAY MITCHELL, U.S Fish and Wildife Service, Wildhfe Reseircr Center, Denver, Colorado 80225 

.hstrav': Milk pimlutiim alid hld indial'ors \wew Ineasured in 58 cows from a dairy herd mear 
Quito, Leiador, and in 28 cows ne.ar Managua, Nicaragua, before and after va:npire bat parasitism (av­
eraging 2-4 fresh bites per cow per night) was re.duced 97-1I00 percent by systeumic treatment of tile cat­
tle.After salnipire mntrol, blood packed-tell \olues increas,.d (P < 0.05) in both herds kit nilk pro­

ollunts nub littledictiol and lieilglibi iLr('a.-,,ed inNicaragua. Severe vampire parasitisn has or no 
infliuence onnmilk production of healthy cows in a amild cli mate but is (etrimental to cows already under 
stress from poor diet, stressful climate, and other parasites. 

J. WILDL. MANAGE. 41(4):736-739 

Valnpire bats (family l)esnodontidae) 1968, 197()) Some allege that livestock sub­
feed exclusively oil tile 1Iooll of live v'erte- jected to frequent attacks by vunpires are 
brates and1(ca1lonll attack cattle in iany eventually bled to the point of extreme 
areas of Iatin America (Aeha 1968, Con- weakness or pronot,,lced emaciation (Villa 
staiitine 1970, Ditmars and Creenhall 1935). 1968, l)ibnars and Greenhall 1935, Dalquest 
Bats of the family's 3 genera, especially Des- 1955). 
modus (the most abundatit ),are important \While such claims are numerous, there is 
carriers of paralytic rabies, considered by little evidenice to support them. To our 
many to be the most serious animal health knowledge, there have been no attempts to 
problem ill Latin Amierica ( Malaga-Alba measure the effects of vampire palasitism 
1959, Steele 196,. \VI 10 1966). A survey 1)y omi cattle. lresumaly tli.s was due in part 
the Food and Agriculture Organization of to the lack of an effective method of vain­
the United Nations shiiwe'(l that about 2 pie control. Recently, 2 selective and 
million cattle a v'ear succumb to vampire- highly effective Ineaus of reducing vampire 
borne rabies in Latin America, amounting populations were developed (Linhart et al. 
to a direct annual loss of ilore than $100 1972, Thompson et al. 1972). \We used the 
million (Steele 1966, Constantine 1970). systemic treahntet with an anticoagulant, 
Associated indirect losses caused by malnu- diphenadione (2 diphenylacetyl-13 indan­
tritioni, myiasis, blood loss, and reduced dione) (Thompson et al. 1972) to reduce 
meat and milk production approach a quar- severe parasitism on high-pr-ducing dairy 
ter of a billion dollars (Steele 1967, Con- cows in Ecuador and ol low-producing 
stamitine 1970). cows ill Nicaragua. We measured the result-

Even where rallies is not present, re- ing changes in milk production and hema­
peated attacks by vampires aue believed to toltgical indicators. 
have a debilitating effect on health and pro- We thank Dr.P. Anhalzer, owner of Ila­
ductiom of livestock (Greeniall 1961, 1964, cienda San Antonio, for allowing part of the 

study to be conducted on his farm and for 
his kind hospitality during the course of the 

t'This research was supported by funds pro- work. The Ministry of Agriculture of Ecua­
vided to the U.S. Fish and Wildlife Service Iythe dot.especially Dr.L A. Narvaez, wws most 
U.S. Agency for International Development eDder 
PASA RA(ID) 1-67. Cooperative. The faculty of Veterinary Med-
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icilie at the Central hi niversitY Of "ciadiOr 
kii I*lyIpr- vi idel I, rIat( Wr space. 

\\ grttf. iwck nowlcdge tiW .je)tra-

ticll )fSra. 1). \.(ltRIxeral. owncr of Quiita 

I)o '. Ille aisistaccc' of the Nic ia taill 

\lioistrx (It A.ric ltttrc. especially 1)rs, .
 
Coil/ ale:,. F. Siitcchicz. S. lPichillo. 1. (;ar-

cia. aild Sr. L. A. [ltt. is appr'eciated. The 

Centrd .-\meican LIiiversitv in Manitala 

kindly pi ,,idied lalbtcratcvv space,. 

METHODS 

Study Sites 
E, 'd,r.-.. Ilacieiidt San Antonio is tvp-

ical )f itwell-riii highand dairy farm im 0ii the dtay of le.iatllielt. each test cow was
tropical Liati, .-\merica. It is located apprm:-
imatel' 26 kiii smith of Quito, Ecuador, at 
2.600 :1 albxove sea level. Thle climate is ideal 
for dairyilng with an aveia,.ze temperature of 
abo ut 1:3 C. At the time (if the test (June 
1974 ). the herd conisisted of 130 lIolstein 
cows. Sound nmanagemeit and husbaiid-v 
practices were followed an(I aec::-, e rec-
orcis kept of all phases oif the operation. We 
studied 5S animals from this herd. Average 
individual milk productioi exceeded 1] kg 
a da\ before vampire control. The cows 
were healthy and had no ticks, hot fly 
Dermatobia homintis) larvae, or other ap-

parent parasites or infectionms. The elevation 
albove sea level was sufficent to minimize 
hemoparasitic infection. Vampire parasitism 
averaged about 4 fresh bites per cow per 
(Ia.


,Vicaragua.-QuintaDora was selected to 
represent a small dairy operatioi of the 
warm lowland refions which are probably 
more typical of tropical America. It is Io-
eated at Kilometer 137 on the Nlataxailpa-
Jiiotega 1lighway. ilc)vI, ;ea 
level is 8(X) Ill iiid the average teimpc-ratilr-
is about 2.3 C. At the time of the test IMay 
1975 ), the lierd consisted tf 44 mixed-breed 
cows. NlaIagenieiit aiid husbandry practices 

wVre nhiniiimai and no production or other 
records were kept. \Ve stdied 2S cows from 
t1e JWrI. lhey were heavily infested with 
ticks antdI lhot fly" larv.e ;i.ll(gein ral ap­ill 
p['aled toi be illp4l I condition. l1ec irds 
obtained diic the investigation showted 
that individual milk ipi<cdlcticn averaged 
:3 kg a (\" hIeftcolr ciiitl'l. Vailp)irt- parasit­
isM averaged aboiut 2 fresh bites per cow\ 
per day. 

Test Procedure 
.Milkproductioll e test aiimalCaCh was 

mneasured daily for at least 15 days before 
iiid 60 days after viiipirc Control treatiiient. 

carlefullY exaliiiiCd, frTsh \alnupire bites Ie­
rIe(I aind 10 mulof b1l,(1 f'lrmi\\.as drawn 


the juguilar vcin. lI'het inl
all c,,\\'sthe herd 
svere treated svsteilicaly f'or \acipire coil­
trol: We estiiiated each cow's body weight 
with a cattle wei(lrihi, tape aind injected 
2 ml!100 kg of \Iotiimi Slispensiii Vaii­
piracida I)ifejiadiotla (:.'(I ivalent to I m/ 
kg of dipheiadioiie) into the ruiiuen. (Ref­
erence to trade names dics not imply en­
dorsement of commercial products by the 
U.S. Coernment or itsagencies.) 

At 30 and 60 days after treatment, test 
cos were again examiied for fresh am­
eiws were agaitreamene f)r fresam 
pire bites. Posttreatment blood samples 
were collected during the 30-day examina­tioji ii,ltetiador itiit duirinig iothi examijia­
tioi iii .Niciiaa 
tiors ilNicaragua.
 

Packed cell volumes (PCV ) were dheter­
mined with stanidard microlieiatocrit pro­
.ecires.Hlemoglo lin values were measured 

with a (;enera Science Corporation ((;SC) 
iii,(lel NIK-9 hemgilobinometer. 

Plr\iatOit milk pr lctio,Pe- and posttreatmenit 

fresl bite co its, aid liiatologic~al read­
iligs were colipar-(d b~y paired 1-tests. Val­
i(.s are by their stan­give accompanied 

(lar( errors. 

J. Wildl. .MIanage. 41(4) :1977 
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RESULTS AND DISCUSSION 

Numbers of fresh Iieis significantly d'-

creased ill botha groupsI ' oful(ralliliialsth treatedwihihe i~l. u~ 

of lites per ((ow pr (Lv (dcerasd fromi.. 0 

± 0.5 before trC ittlei itto 0.12 0.060 at 30 

days after treatmeit ald to 0.07 -, 001 1 
the (.It] o f, th e. (0-d ay o -;vrva ol p eriod, 

which is a 99 percent reductioti. IiNicarit-
ua. bities per cow per (y decreased from 

2.6 1 0.A l)efbcr t ctatint'it to 0 bv the eI 

the 60-da\' test. 
Co:ws iiih)th herds showed heiiatilogic'alresponses t the tu'hiniotot 'itil 

plarasitisi. IlECelador. PCV levels si(Ijifi-
e~at th' t ic're.ase ( P K 0.051) fi 33.() -.0.5 percetit I)(f(lre tre t 3.lte t05 :3om0-

percet :30 (lavs after teatineiit. Similarly, 
inlNuearaga 1CV' levels icreasedi (I <
0 i ii " 0 l0.4eretitnlreasIdetreat-0.05) f'rom 2S.0 -': 0A. peCeT~lt beforeV treat­

tueit ti :30.2 - 0.6) perceit at :30 days and tio 
:31.6 :: 0.5 percent at 60 days after treat-

mel it. 
In letta(hor. heIttoghihin was 11.3 -_0.16 g 

percent pretreattment antd 11.5 :t0.15 g per-
cent 30 days after vampire control, a notn-
siginificant change (1' --, 0.)5. Ihowever, iii 
Nicaragtia, henoiglobin 'averaged12.7 = 0.2 
g percent :30 tlas after treatment and 12.6 
± 0.3 g percent at the e(tiof the 60-day lob-

servatilti period, which is higher (P < 0.05) 
than the 11.3 ± 0.3 percentp pr'treatment 
level. 

The marked iecrease ill bat attacks and 
aind h eim glolitt were 

the illcreases ill PCV 

reflected it a signiticant increase it milk 
prlectin i Nicaragua not Ecua-but int 

dor. Milk production ill Nicaragiua averaed 
3.1 -- / e 
3. - prior tovatapire0.2 kg/coiw per dayI\ 

control and it creased 113percent to 3.6 --

0.2 kg/emsw per day by the endt of the 60-day 
test peritod. Itt Ecuador pre'tetatlit'ttll ilk 

production averaged 12.9 ±--0.5 kg/cow per 

day and did not significantly chattge after 
vatnpire attacks \\ere eliminated. The fact 

that tluilk yield diidtlit ilicrease after treat­

iiiett iia\ ll( aLtril)lltel tii 5taie ii la.tttiill
 
a1i1 persistency of iiidividual cow5s.
 r "lh,'S,' tilidim,'s do f1(t Support previous 

replits c(,iceu'rlji- tile helilit;ati i effects of 

""'P"'')i Iat partasilis" oll eath iiid milk 

l"(littiol Ot tutu. \\olil(e I)Mttivtililit 

i tcr ii'cilP CV addiva ife icte" het i iio 


that control had it bem-ficia, effect oi
 
h tl it sho(uld ibe ciliphasiz'd that pre­

cilt icil saliiit iit h1'l at ii t' \\'ere withlit 

;i itt itd 
mi(d-brea(l cttle iS(lialil 
iii.lii i 1 igs tilp itl.l tii Ihistii 

19651. ()ur 
iidiiigs siigt'est that healthy lactating cattle 

are able tii tolerate bl)d hiss lormo severe 
valipi re parasitisin with iut adve'rse effets 

t milk yield. This may be explained by the.­

fa t that -1hats, each c( stiuminti 25 il of 
blood d:il\', would take less than ).2 percent
of the blood volume of' a 5(X)-kg cow. Pre­

stnailvltile erythropietic c:tpalbilitv (if 

)ote matrriw ait(l is sufficient to off­splet 
set a daily blod loss of this magnitude. This 
would appear to e (sPCeciallV true swhere 
cattle are well mana"ed and the climate is 
mild as in the Ecuador study area. Uider 
these conditihns, and where bat-borne 
i !l)ies is not a facti r.tile ecotoonlic betnefits 
of vampire coitrill mIi' (lll" h#e marginal. 

Oil the other hatidl, under more typical 
tropical conditi(s like those in the Nicara­

tita studh' area, animals may he under stress, 
hilt )1fimis 

f ro a th pile attacks, but from 

plate diet. arthrolpod patrasites, and 1emo­

parasitic and Other infections. Such aninals 

should exlhibit illore defiite respontses \vl,ei 
the degree i f stress is lessened hv eliminat­

il' the d;il\' blood loss to vampires. If this 

is triue'. it syc Uld itidicate that cotItrol of 

vathpire bats, eveti wheti rabies is not pres­

elit would be eco)nonically beneficial to 

those ranchers and farmers who need the 

itiost help-the small operators with few 

J. Wildl. Manage. -11 (41) :1977 
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anianals aiLl( the least resouryce.s to invest ill 
their care aid maag1MVInellt. 
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