
A'. I -I',, F'.,FR 10 1 1 -4A 11104 AL rFf 101 OAI It FOR AID USE ONLY 

BIBLIOGRAPHIC INPUT SHEET 

I. SUBJECT 
A. I11I1.AARFood production and nutrition AL72-nOO-0000 

CLASSI.-

FCATON, U. SEC'.'PDARYPests oF animals 
2. TITLE AND SUB'FITLE 

The biology and control of vampire bats
 

3. AUTHOHIS) 

Linhart,S.B. 

4. DOCUMENT C;ATE t5. NUMBER OF PAGES 6. IRC NUM13ER 

1975l 21p.I 
 AR C 

7. FWEFEQENCE OR,;ANI2A ON NAME A D At)DRESS 

Interior
 

8. SIJPPLEMENTAWY hOT El (SI..rimoring Org.riztlin, Iuhll.0 rs, Avillijbility) 

(In Natural history of rabies,v.2,p.221-241) 

9. ABSTRACT 

10. CONTROL NUMW4FR 

PN-A4 
12. D ESCRIPTORS 

Bats ,vampire
Pest control 
Research 

- oO_ _ __ It. PRICE OF DOCUMENT _ _ 
13. PROJECT NUMBER 

14. CONTRACT NUMNER 

PASA RA(ID) 1-67 Res. 
I5. TYPE OF DOCUMENT 

Aft) 3,l1. 14-74) 



Reprinted from: 
THE NATUR AL HISTORY OF RABIES, VOL. II 

(Si) I ?75
 
ACADEMC PRESS, INC.
 

New York Son Froncilco London
 

CHAPTER 14 

The Biology and Control of 
Vampire Bats
 

S iuc'l 13.lJihart 

221
1.h. 

of II I~IIil. P, ico.ou. VI, Bat 	 .2"2
 

111. Fl,i,,Ilw (G)Iltl J,, ? a[li.,tld ( IhmI('d ]q11wrii ,, 	 .229 
.,  


',I (Fv'l 11'1'hl 	 221)\, (:[Iolllit sla ill, l' , 

H+.(:.1 t0141l,1)lall,II l'atm llIn lical 23 1
 
Ib'llc,,alt h 233'
 

W.
A't'kno 1, cd,.L :sniiit, 	 "2: 

(it ltt.,+ 	 .. t
 

].] tro ( uItti IfI 

\01-ilari)a Midl llillrffliSiN \v'Crt. tll(-°lhC (1ttirlylt:till .. tCXl11i1tt-iN 	 lir,t
 

to r' lp rt' hill i l) I 11 111allolbse rvit-Ir liltttially o rt val l fi lvrtd itio an d 

(Gmslimitinc,' 1970T(). \'l pi't. 

talblisht' ! i,'+t,;t.ct<)r l'olhowx'i: lt(. w\idcl-ctadJ (Illthvl, ,drilth'c, 
livetock~u NVith-11.. 1966,h 	 "' i w\as c's­

tlict('i.1yI t r;tlIi	, 1 ,lIll lp t anld 
. 

if)so u thu trnB razil ill 900()('s Ii ll 

l tc 192 1k ( ,) ox - -1: 9~3W5 l'stil na l, ',,o ct' tl ht,hia g , ti ir l i l.193) l1 ,l~ ;J 

s Ii .t- aI of (it,+t H .II\lIId tlr,)\ t lad'I \ a tt, i ; Ic( ittt l arl\ 	 '(tIrt ;Ir 

l o \vt'veur, ..I I t 1. ,~rt,, 	ll tu(- ait IIiia IIIt,,i t ill I -'2 tlillioll all­ruc, (It 

I I I i fn' 2 51.. j).(I II IIhtr,inials. \v'i , \ I I( Iri 1 8()0( ) 0( ) 1t A )()) f . .\Ad'lit, 
1967. 1.968. Stt'e'h , 19-66 ,]1969.:NI h ,ill-.- II)t, 1.959.). I-,,(IIiII II,I-", 
MVt SiL41itit'ilt L-Clrtaill ( ) , t,:tt A\:hill - . arl(, .tri'tlitl Arall­

aldt,, 1,9)-1.)antd vallip,ir, hillts il',s, t',l l'tlosonlzia ,i',tritll lInit lii'tr to 

horse~s and nudel(s tDIiii,U 1)32 : I9 3.t+, addlitio,mC lark m idDI),,iii. lIt 

blood loss iullt ' ,c'l,''l ~fl )itttcll alillals, llt (t'~ l. ilI'ctti{ ll 

ls .o r ic ii vxa s io nlb y\sc,lr'x\ lil rv , iv, \\ as'tll(.o f "\\ ' m mll tl rin 	 \v o rlll a tc ,'It 

•2"2I
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Acila. 1967). Iliv Ujiltlitpkdt of' thet \Wm-l( I Icai t l 
 Org~anizationu Ex­

duistry ill I 'ititiAmiieric. 

'0Ithioigh 1~~j (itrud1 vaLlipirc t 1ttits be-l its carI- w. 19:34 

ill I'iiiidald (((Iulwl.H, 19651)), l-(so'arhli ha" traditkmialhy huecil 

l)(hl.1VIIcI'.~ (if~i that \.Liiltiitl hut is exc1)li ~ its (.;Illogica:I~~t(l, 

tiol tec a il y hempl bu i (I\.cellniqlcs .c ogi tc d Iaitil 

\'is \V(. 1 9(i6).ud sriiiisl-tt 1970),cl Ihiiy.t\hatii(. I 96:) w 1tsI(1oeFs 

1 ti)inlpla t ti tist'I(ti jhlStive IsI(llt-c ad(lIaitw a,1v~" I (d'iao 

111atill il 6) (1) llld, iiiz-arie 16 ).a d o l s(19 iii f'maiiih 
,e wL~hatis lsilittmil toe i Ilhl(d'theiilaepartiallyii h111intr 

iI,iii tiLnlripliil ( ' (I Ii. hat iterature itillsh O( 626esllre tl 
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id Cma# oil (Of*Vamnpirf. BagsN-. Th i fi y floong~ 22:1 

11i1 i udi Dciiti 4 1 f ici I 50-63 \wi.lt44 (r ts -o gSta\ic i 

of,.%,ic . ansIoiiiid Iril ithevmire Aitioa tl titl-(;ith th(i 

(\Vaiker, (i, I). Ito i Ildit rt i4i id~ wiihl t tr'vtilmod i d tiiii) 

Lit'x',its~i (pviiz2.j()I intaiiisit. Wlialkie 1962 i144i ie~l l961mv 

[01- adultII d uit-11i1iitIliVclt s of De mtuii i 11( i a mid(4 i 5Xa-90t 

tuu1Ili tcxbi; lvith i b IM-am6 mm14, wightId\ (Iaduts) 15i5 g.il itiii450 

ii sy(iiba ItiIMindii oorlhe. A(tigIcn4it'.\Iei. I Mxicois Iro 
(Wialkerii~(iihI, and. whlI94 97)it tli;its iiib­normally tnipiis ad 

Cot y,((tilli oliiiiu Sl)(5uT exias , 4iituiiiiitcmisiditil'itl iuth )i ots 
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14. ill(, Bifdwi and Cont, d 1?,, 1, -225'.1 

Certain that availability ()I, it I*()()([ SmIlve, climatic I-c(Illivelliclits, and 
thc pl-vSclicc ()I' SilitithIc r(wsting sites are (11c illil.im. 1' l -tors limilill.L! 
tIIC iIb';PdiIIIL'C Mid diSti-ibiltiOll Of tht' MilpitV. 

Nfalagit-:'Oha ( 1966), Hiliz-Martilicz 1963), and dc alld 
urid I( 19:36) Ili (Iicatc (II it t \a Ili p in. dc II', it ic" ;It.(. givat Iy red I I (.I d Io)I ­
1mving rabics cpiZ()()!jcS' their milliber" rctllrllillt. to 101-111cr levids 
after 2-1 years Qiiiintitati\ r data ill-c Ilccdcd to bc(tcl IIII(N.I.,tillid 
discascA dvilsit\ ilitcl-ndittimi'dlip". 

Vitillpires litilizc it varicty (d )-(wdillg sites hut (.it\ ('s m. ilballdmicd 
Illilles, at Icast ill appual. (() hc pleful-l-cd. 'I'llcir WhIL!c., (IMI 
I)v idei it i Iic( I hy tI ic p rcsci I(-(- (d I) Iack , I it rr\ I )i Is , I- (11'1)( )NiIs ( if 
CXCRIIII(Ilit b(.1wiltil flicir n)w-ts' I it mally ilrca ' 'llpirl's Ina\ hc 
fimild lix i1w ill Imllmv (.11Ixcrt". ilhillid(mcd Illitil-illildc "trlic­
till-cs m. dwellings, 11(pic(hicts, ,I-()t1wi daik, midistm-hed Nift." \\ livic 
thch. rather specific Ill icn )cI ill liltv 1.(.( ill iI-cf-wilts an. IlIct. A ' tlld\ b\ 
Lyman and 'Xilir-'att ( 1966) illdicatt." HIM t1wrillm-egilliltiq ill ill 1)('N-
Illodily is exti-cilicly p(ml. illid restricts t1wir gc()rgraphic di'drihiltiml, 
Villa-11. ( 1966) illid Cresp) c/ a/. ( 1961 ) p)illt (mit that as Imli4 it,, 
and I-clatively humid nmsti' g -,it( ;It-(. pre"clit \i1illpil-cs call Sill.\ kc 
wherc allibit-lit wilitcr tcIllperatill-cs f'III a'. Imv it:, 0 ( :. 

Ibischi ( 1952) inciihons scawim) mo\ ('111clit (If 0cmim/lIN b(.1wcell 
SIIIIIIIIIII, Mid wilitcl. nmsts' illid I Ilit\u ()IrwI-\f'd Nimilar was(mill 
III0VCI:ICIIt ill the "tatc (0, Mmvl(ls. McNic(i, A the lippci. evicilic (d 
their altitildillill rangc. Willisatt (1969) alld Villit-H. ( 19661' hil.,ilig 
tIICiI' L'OHL-IIISioll.1, M) Ci I)tIll-C, hillIdillL4, Mid I'(CM I IA stIldi(."' ill 
Mcxic()' I'Milid that ilidividiial 01- ?lwdlls "Ilift 11-mll rim"t h) I-mi"I ()It a 
daily m- ()p1mrtunktic haNis' ('\ cfI t1miliji thu i/.( , (d thu ) I ( I I y 
w i t I I iI I it gi vvI I I'm ) t IIlav 1.(-I I lit i I I ( .( ) I I " tal 11. 1111 !-1 ill I( I Il l )n-S rf ."p ) 
( 1975) c(miparc flit, (-\t(,iit (d OcNmm/u intcichiim c rimst" 
at varying distallut's apart. Willl-'att ( 1969) f(mild "n-p(q)IIIatioll (d 
alloth(,I- !-(j()st duriiu I)i\%-(-(,kl\ hit(-r\it1,, hdIlmim! tw() 
reill(wals (d* ;IIIII()Nf il'I bats." Om- Ill;pIlbli"Ilf-d "111dic" II I 
suggest that tIlc rapidit\ illid (d I-cimpillatiml hdlmvila I.I.-
Illoval ()Itll(, m-igillill kilric" i --cm-dilwr to I4c()LrI-apIli(- Im-atiml, 
al d is pn)bably depcildt-111 mt Ow 11111111wr(d ()plilllal aild "IlImphillill 
roosting sites ill tll(- ill-ca. licimpil Lit i(ill ratc" (11)\io11',I\' Ililvu illipm.­
tallt illiplicatiolls with rcspect to 'itillpirc hat cmltnd. 

Sevcral wm-kcrs nwiition tll(, !m-i-14ilig raw-'c (11*0c.vilmll'. . J(dill"(111 
(19,18) states that the vallipin. f(.(.(IN withill 10 kill ()I* its 
roost. C(mitcr ( 195-1) repm-ts that they tistially live withill it Illilc (d 
their prev, whilc Midiiga-Alb;k ( 195-4) indicith-S that I'Ccdim activitv 
()CCIII*s Within ;I raditis ()1' 15-20 kill ()I* their rchiges. Accm-diiigr to) 
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IDalrjtiv-st (1955), v.iIircini(I-(ti.lVetr to their roost en1gorgedl with 

1)1)0( w~ithinu :30) wi~i,\hile( W~iuiisatt (1969). hised(m Cae~ptureC 
kt;Li(I I-tcOJpt iilrat tht I i st. 11111d1(th at ie aivragf, tiicilig, alo! 

speoiit Ioiiroguig w~as almit 2 htmus. (1Giehallh (197)i ) mienitionis that 
v'amires( Iliax Still) toi r(s. at (!i)..cstihig plaOces"elu rctiullinug to) 

(iuilliail riiii)Sts. Iiiischiis ( 19.52) uit(.i(stiilg stuidies ill BrazilIl0ie 

Nverc liOund as: 
tant 1iri thei retiurniniig lIours later. ( .iptuir((l vauip)i I 's 
1hiuoscciit mar~~ker andii toi G~uuagc far as 12-16( kill tdis­

tn m~isf. 3-8 
wich we mai~rke'd andmr('l('aL('( 12-1h20 kill 1'(111tlin' rt'tuiriit'riuiist 


2-9 Inm- (the( saim ii igi it). At dhistancees ixt'r 126 kill, so nic' re­iisliter 

tiruI ahcr' two*( Ilitgts. ('11 tin' himsis o)I*such stidi(', Bluischi states5 
tha~t till,\, are'(apalh d' ahnoit .55 kin1/1I iiilhig 

II,i'vy raIlilnlay Ii;ed'luiem' b,igiuI4 aotixitii's, anid inoouihlight iiil­

is iliiiim. 1966; VWiuuisaott, I"lo('(s (rcsl)olI,\'iui~r ('ilia-H., I969 
vt al.. 19721h). 

Wiuisatt (19.5-4) andii TifLi)io (19.52) sthitold theWiuosatt andh hiav' 
hlistology od' reuproduietioui ill De('smni s. The~reor that ID'snioo its 

Iiitc'is thiriuiighioult till. yc'il andh bea'rs but a single 'ouluig!. I'euiaoI(s 

umiuitlis. I'i \1(xieo.) I have( seh o~LL\'aid Ieuiimolts aniVimlicts with 
\ouuuij i(5't iii Imists thiru)ilghiouilt tII(ycarO, but ill cutt'iiii parits oifl 

sprinig moniuthis. N1'tiLigii-.\Iluo ( 19).s4) i('1 )iits that iit'xIioiii haots aiff'a 

tii Iii iiiui( iiiuuitiuiis ili Ap\jril anid So'ptemhber. Buris alit! Hoi's 

Crusp5) (1975~) hiOiiifiiuit iol (iOui till- 10'mt'u t (,lI ui-Its o.ravid 

uuiou)sts hilt(d unIwr Coiia, Nhei-1. Thhii dltil lSo S1hh)hMIrt tho(' co-01 

('t'ht (idst('siaid Ii-iO''(iit iiiidVO' eiitiu t'tuil)ii~idO cuiditihlS. Twsills 
(iii lks.~Illii havc )((I tedi'~ i 1970), teyi beI i ' h Buins ol thuniAt-i 

arc0 Iii)bly iai('. IBuiiis ( 19)72) has alsoi jpr('s(iltu datat onIthe gowh 
andi( dlititimii (d' kuuusu-aogc iii\('iiiIt'IJ'.?)ii(i, the j)0'iot of' 

hiaitii (I 9.16) u('Ipuitetl; apotive I)('viocluIs that hivc 't'Ilr 12 years 

hiving v~iItii('s hilismlly beentuil'httiu')0iit ill tho hitt'iatuit. I 
eIbtaiit'tl aot distibuitionu (latat a ouhoui 9 IDinsmous taokel illh-lri *ii 

ol aliuiuiui p~resenit ill thli'i tuiiith t'uiletIiiu (Ilcvv'St'iI andi K~tiiluerg. 

1967). Thet hi(',Oi agc~t ili this cony~uui was.t,ihiit 2.6 years, withi the 

http:I-(ti.lV
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Imiig Iil,te.\ ttilttjc'. stitge st that repI Iilt itii wmuld mv m-iritlic 

toi olthic I\lt sp)cics (M~itim. 1951, 1960, 1961), aloof it is piotijit I
 

ativty.t oiliandie teu seets rp0icI1952i thiat Ike ~ ii wc1970)vi ihi
 

t etwilig teil I-te i fits d it ii 1(Ili . m4ii erilrt i I(diNit it!r 500 


?iOlliAt hyImlitIiLX' it fet! Iwii piI(l(I itst)c tltelh Ni dxe a 

pcIJcXs thatI ftulx (mtilliIt g. 7 dixsmi 70 i t lc., (1970) l
andi iihi 

stiiia- (196s6o rupt 11.at th eJti( vliirtil biiia lemi)t (ItAwii 
anithitoi k rehturni~i frsmnaiv tot sdltxixileted--e(1fbcl~t 

luvwithin iftili stes (d i tattll twaiciti~tk h andis ail lil(i 



228 
s.,u li Ij.bIihurt 

maw region, ildtIM119 bites 11aytv 1)e fo m arly all parts of the 

and Crespo 0It. (1961) reported secing u) toI)()1y. Sanborn (1931) 
fighlt alires ICeling ()Ithe same alitllal. but this noidobhit tel)re-

Schmidt v/ (i. (1970) reported
uppetr limits ()f predation.senits the 

1'10i1 the saICM \\'W0l1(l, te alfter 
seeiltg Sv,n vamLpileS lee(lilig 

period, and calhullated in the herd undo.. 
another, withiin a 3-htour 

same wolund. 
stu(dy that an averag ()tthlrc \'aillpircs led tiromi the 

0i al. (1961 ) reportel thitt inltraspeC-ifiC CoMipetitioll mty be a 
Cresp) 

I have o)hsrved anttago­
tautor when vailupirc (lensiti's M'' high, Wi(l 


nistic behaIvior dishlay'(( by a l'e(dilIg l)'s'ild..s up1)0 the appr )ach
 

and Uricl (1936), Sc.hmidt ei al. (197(0),

o)f another. d \'erteiiil 

i (l. (1971 ), and others have ijoted that Vcsilodus sbows a 
ArcHlato 

k1-l'en'n¢ 1for( ' rtnaii 	 l.reedls. ages, an 1 co)io.s ol cattle; dark c(doled 

are gemlerallv prelterre(hI. \\lile little is I l0ovn 
a( iimatillrc alinmals 

p refer to leed upon certai i~i\'i(ual aLimials 
as to%,t\, vaih\')ir' 

w itI inII idr. dchi Iito N pre l rs  tohis- prhal))Iprodan
(l lavor (l'"nivi(he als , t Itor 
iIIIp )rta ,II t(t)r. 0( ,sillodus appar nIIty 

tlhose ill all uipright Imsititit ( Ioncs ( l"esp) ' a/.. 
cattlh ratlher thu t 
1971). 

bv Des illodn.se din I 

Many wrkers have descrihed the a:'t o)f 

Idal. 1935; Vill,-hI.. 1966: (;,.,enall
(amonglWm I)imrs and(; ,-c 

Ilawkey (1966, 1967) (leniIstrated 
c' i.. 1971). I)iSanto ( 1960) and 

) in tlhe 
that tlie. is am aticoag,latiliP) property (iprRedytic. li/-.v 

saIliva (d 0i)'NOO (1u1. this Ihavinig bI illa poi t Of co(IlSidleral~l(' 1uiiCel-­

report'(l to cL-iIstIIem( thleir 
I" malN\ \'N-as. \'alipire's have1he-taiiut 


()v\\'weight ii "lool daily. altl lgh averagediy
d.lv elslllpltioIl 	 is 

albmtt 15-20 l) iimsatt aid (;u(,rierc, 1962: Villia-I., 1966; (reen­

.,Lsinll tle'y tay have, ditlhculty tlvin' lter : large
hall, 1970a). ()n .

le se!) to) climbtl) t i a lriy po(st orI tree ill 
1)11(( Iie:1l andl li:t 

air (Mlcarlandu and Winisatt,
m-'der to Il,'Iiieh theltls vs initom-.cursthe (1nrinL lu'Cding, (D]illars andl'cpicintlv
1969)..Mi(.luritioll 

,
1,935; Villa-I., M,966; .Mcarladhut, \\nimsat. 1969) and 
(;relnhall, 

to spetlol (msiderll t lie gloluilt ((;ret­
flo',nmd. s is Ilte((d 


hall, I 965C: Vh0-C 0ia..U/ I1972a ).
tiesI ~ 
sleis (d,hIats;

Vampires Irelitently shkir( their roosts with t plur 

have heen well studied 
i 

p eiti ' relationships iiot
hioweve', inte r


(hspit the imllillit (piZ.(otio1(tgi( imlplications. \'illa-R. (1966),
 

tilloig others, have loold varios hat spe.ies
Crespo ct .,(1961), 

with valtlh)ines. lPawan (19-18) states vailpiiires
sharing th sa mle rioosts 


iia\ lite and repel] Irui-cating hats o-c.upyitig iec sa'ii r()ost,
 
ourCs.coi 'tOC,

althioglh it is not known hMw lthe'tuelyV sIUhi 

http:1969)..Mi


l Cmil14. Vie Iigo ad ef lianepi' h.Is 22! 

Il. Existing Control Metldology ad(I Control Programs 

A.(U:R 'r STATUS OF CONITROLT.TECNIQU,ES 

Conista itine (1970), GreCil'all 196,:3 1968, 1,9 70a), ald li.iz-Nlar­
tiiecz (1963) li,;mx sulmariz,(e (,xi'Aing ttuheliques f1()r the coitnl (d
vlnip)ire bats. Constantine. (1970), ill his tholwoighi reslm01(' and bibli­
ograiphy of, bats it) relatione to hecalth. we'tlhLE(', and( ('to--mifl, Iividits

vain jir, eol'tro)l litthiods ilti) t\\', attegories: (I) repchllits, )hysical
)arriers, ant r()()st (de'struectio: and (2) l'thal population mIa'de IL't il 
tech(ql es. Whil, Iltllletlial app)l)iae('s, siihI its repelling Valll]il's
bry lights (Salu wrn, 1931), bIat-prneefii g staltes aid hbarns, dvluleaiitilig
oi)osts, cuttti.y f')()st rues, aid (ri\ing \allpir).s i'roe 0,)(Sls iy

smnioke, may so etil e(s 
 alh'iatte the Ir0!i~t,:ii, thirst, u ,m'tls fi'­
ulieltly serve todhisp)es, \ilip)irtes to ithot r)()stiiig sites m. siml)V 

caluse them to seek ahtr'iat, Iomdcsmoires. 
Fewv !cC'ui(lJiu('s hav( Iitwtllavaillh tli101-lr'st)\iuug v'l ipir-s oil or
 

ao)Out th'ir p'y, iltlligll rh it',
a strychilille-syrupu uixt' 
 :)lltcilt

oil the, Ili(, 'wounls o)Ipr'ey li\',tsto..k, is r'pmtIe to Ibv, siimcwhat ell
 
t'ective. Vajipi 'es fue(picitly c('hil' mue tlI, wmil 1(1I
tot'Ce(d t', saii' ()i

Sii_'C't'SSi\', Ilights Mil thO'reby ly uesieoe ioa t'tlehl qpuantity ' t;,.'Inixtill-c (de, Ven'telil andl Ul'c, 19:36;. (;ecd'l,lLI 196:3). W illiams
 
(1960) i')pmttc'd that 661 
 I)misolle( h ls wct o't'ovtit'.l alter 4-288
 
aimuals were tit'at('( Ill this ilalmer. '!lis irtoofotolappetars
 
to he mist eisceul we sim!!lol iti11es
(d, prey aliiual's aue-ilnvolved
andlt iun('i," c'mi(iitions ot initiis(, lnirtl. 
oft tl('ichui(ique isa)lar'ntly iwt widh'sp'cad. 
Oe of 

livcstock m c' .pplicatiolu 

Oile fist work'us to iis(- ets 1*ouimist capiftuingIDal(juuest (19541) (F~ig. :3). Greuehall bats wt..'19633) (lescrihr'd theiritist' aoeiidft'lcd Cattl' pastilt's il Tiriidld andl o'l)eirthld that he(, was Sit'­
c'e'ssliil ill t(l'l'i1 claily 'ilitatiig thee baatil 1)l0! ill mi,
ar('a lor almut 3 miiths. A\ similar applr(le \%'is ree's.' i15((dv iil 

lexi o)(Schmilt c al.. I970) \ampir(s il roe sts and almet t 'l'Llh('€.'ttt]c we(_re' inltermlithtelt]\ sll.)t i d tralplt'(Ib I)\'ist-nnicl m-c''nI Iperiod( 
of 6 iiinthIs ain tl bithIliing ii ('ic(tw' \\as thI'rv'l \'x i't'(h t\\')
ranches hey 70-8) ';. ]ist-intthig reiaills ()I(()I' the moist lis(,'iil

t('-'ili(Iui's t'()I"ca)tuli \-ailii)irts at '()()sts 111(aihit 'oralle'hd m.te,~thered,c live(stoc.k, IHit is not) .suted,( I'm.r v;inllpir'c e ( \,-larg.(wer 
areas. Tlheir use is ftlli'ihr lililitct Iy thi'll((,ssit\. iir coiit ;,ial
ins)pection ()' lits, goiuh \vc'athi(', alnd tlI' li(t(I 1(1" traie(, I)'d(nsouii.i. 
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IfI
 

i lot t ll(s lt0ii Capturinlg bl).ts vvitlt icts and~ trapIs ade(tscril)cd ill 

doetail by (..elhall a11( Paradis) ( 968). 

Most of* thlt existinlg control melthtods are .iiill at vallpire rt(Ilic­

tionl ill the rotost. As prev'iouhsly mlentioned, locating roosts is 

frequtenitly dliffiult alld tilic conhlhining, and thec applicationl of' the 

teclhifhles dliscuss5ed bielow arc thtus limhitedl. Shooting vailllpil-es 

with dlust shot is olut' miethiod still emlll)oyed ill Trhlid~adl, Brazil, and 

C-lsewhlerc. llligilts andt toxicanuts such1 as- smoke andl( gasoline 

fires, buhrnling sulfill, gas Cartridlges, Calcium cyanlide (Cyanlogals), 

Mialathtioul, DDT), al ill i 1111l1 phosplic gas (P'llostoxin), IoxapLl~lele, 
(fjtldrill, and( rodceitticides have lbetln widely uisedi within roosts. Cer­

tautl of, these Control agenuts arc sprayedi thtroughouit thet roost andh pel­

sist 1'01 lonig 1trOdlS of' tonel( (Vt ie/iela Nlinisterio (he Agricultura y 
Cria, 1962). 

Thue Constantine buat trapt Consists of' a wooden or me~tal fr-amei 
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between wh']vich] are strung mimer(His .losely spaced fille, vertical 
\vires linder tensioni, and heicatl Which is ]ocate(d itastic' Catch 
receptacle. \\When this trap is Iplaced Witzhili lr at the 'xit f a roost,
flying bats strike the wires and slide down into) the receptacle ((,(iI­
stantic,, 1,9.58, 1969, Constanitinie and Villa-It. 1962). Other controlllnetll(dS tlIat li~i\'C I)Ct'li 1l.S(' inl Hlh flili, th,'0\Vtl'., S 'illCS Mid 
traillile] nets. spiny v'egetation, IhandI v, ts, dyllait, all elabo)rate, 

net'wrik fo eltctrocuiting bats, the ehliminatioi n)1 roost trees, andt the 
Closure of, exits roiii the roost (Constantine, 1970; (rvilwil, 1963, 
1968, 1970a; Villa-B., 1969). Courter (195-1) lilntit s that livestock 
Imay he )rtCted I)\' iov \'ilig c'attle 15-2) miles (distatlt lrom ni' ies 
Olltl)rteak Areas. 

Mayiv of, the techiili(ques iienitioiile a)O\t \abere (jc' \v(,lpv years 
ago, and ill nolight of clirrit khowlelge ar,e longer recoiiimenelhd 
for iis(,. They are niot on ly i'lef'ectiye anld e.tri ,cly Ihazardous hi 
huimnais biut their ist also reL-sults ill the in(liscriiilat destilictioll of" 
nyil' bleneficial bats. Non(sehecti\ conitrol ilt-ithiis have beenl criti­

ciZitC )y ially hiologists aili(I conservationists, aid this collcteri rc­
stilted ili theil)asSia of 'a re'soltioli op)p)osilng sui tVchIilih(l1es (Iittin 
Aimericaln Co i'ereic (ni the Cnisrvation of liiiewailt, Natural 
Resorillics, 1968).
 

Although the use of a bio)hlgical conltrol teclinlil , is potetiiialh
 
haziardou1nis, SlCI a nitHIilt )ia5s been described I)\, Aellih 
 Fel'iaiei, 
(1966). IIC reportd thiat kiats iii a (liibhiaii Ct, Were ilieC-tled with 
Newcastle (lisast, after sprayilig th viris inlo their niches. A coll
 
of some 5000 lats was reportel tohe eliiniiatetd ill kess thanl 6 days.
 
WIIie iiologicLal contol'Ol May have coisidherable theoretical potenitial 
Wvitlh res)ect to fl('ctiVeaitss aiid co.St, tit' )ossibi ilieCt'-lh ail 
death of iitalget Species, the hazard of' virahl imitatinis. alil the' lack 
of conitrol over its duratioi, (istriiitioi, and initeiisitv, suggest that 
illterliatte, atfr tchiili(Iliaes should liost ( etillit(,l lie giveli prior cil­
side ratioll. 

D)cSl)ite the wide variety of cointrol miietlols dtisciisyeh, llile have 
l)een eft'ectiveii all'eviatiig the v'anlipire bat proliln, of., so, oiiyif! 

in \'tr) luicalizet ae'is :m1i(I 1iii(Lth 'olitioils Of ilitliiSe iVestock 
Inaage~lieiit. 

13. (C)NTI( )I R)R)(A;MI.\IS IN IAIIN AM.\ICIAI(:. 

in 1970, 1 briefly visited seveial Latina Anieric'ai coulnnt'iCs ti ),inn 
first haid of, the vampire bat rabiies prolhei, related retseirich, ex­
isting control )rograns, and control inethodology employed. At that 
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time, research and U0olltrol efforts were loumd to he handicapped by 

untry funds and the Ise ofgenerally ineflectual Con­lack of witilln-co 
trol tecliqlues. 

northel Argentit,The Vul1)i1 Ir bat range extends solth to 

'where, ii 1970, vaceination oflcattle was the principal mcais used to 
roosts (primarilyCoimlat rabies. Mist-netting aiid gassing of vampirc 

hollIiw' trees and wells) with gas cartridges or calcium cyallide were
 

y visit. In Brazil, ilearifls, the burningalso employel at the time of 
plhosphide) of roosts, an(l, Oc­(gasoline) and 'litigation (alutninnll 

casiotlllly, the stryclhiune syrup techliqu(' were utsed. The general 

iicflFc'tiveess of valjpire control at the roost was amply demon­

strated \wlen, in 1968, a search of nearly 7000 caves, wells, hollow 

trees, and other roosting sites resulted in tht dcstruction of only 537 

vanitpires (C. E'. Autran de Ireites, pe,rsotal commiticationl, 1970). 

Villa-a. (1969) reorted that nonselective control was attempted sev­

eral years aw.o in Bio (raude do Sill wlhere "several thotisanid" Caves 
was widely practiced witl were dvnt itCd. \'Lccilnation of cattle 

only Iifliteod effictacy. 

In 1962, tlhe Velnezuelan'lMinistry of Agriculture and Livestock was 

(,Icalcium cVanilde, aq, tlsspray solutionsrecOnMlen1lding the lse 
Cl lordane, Di-,Idrin, rodtliticidles, and the

of I)I)T, '.'oxaplhene, 

Constantine tIal) as balluS of colitrolling bats illroosts. In 1970, the 

principal control method used was that of sprayitig roosts with a soln­
over 4-,00tioti of Toxaphenie and liesel oil. lFrom 1964 to 	 1967 

of ani estimated 2roosts were flumfigated, resulting in the destruction 


million hats of all species (P. Torres personal communication, 1970).
 

This indiscriminate approach has ,net with considerable opposition
 

froin concerned bIiologists a1d coisCrvatiotists itl VCnez.uela aid 

elsewhere, particularly in view of tile poorly understood epizoo­

iologic relationships betveen the \anll1ire and other hat species. 

p:rso ial communicatit , 1973)A co-\o\'rker of mine (IH.I.Burns, 
' 

reported tlhat tile al ov' coot:'o tccliqot has recen tly Ibeei discot­

tiued. 
Trinidad ias Iad a l0g history of Vuilipire Ilmt-trat'isuuitted rabies, 

and ma)y of tlhe existing control nletlhods wcrC initiallyv dCveloe)d 

on this island (Coodwin and (reeidall, 1961; (rcenh;ll, 1963, 1964, 

1965al). "1he principal teclhniliUeS used in rec'ent yea;trs 1Mve I)een 

periodic population rcoluctioui at known roosts b\' shouting or netting, 

and the use of mist nets where livestock or 11,,nia1s ae subjecCted to 

viteschecked as tFrequentlyattack. Knlown vaplllire roosts ali solie 

as eery 3 or 4 Iuuontis, since some are continually repopltat'd 

efforts. Vampires that attack cattle are cap­dCs)itte periodic control 
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tured l)y rnist nets placed a 'oinmd corralled or tethered aninals; this 
technique is used on moonless nights when valupires tend o feed 
shortly after dark. Strychnine syrup is applied to hat wounds only 
when small numbers f cattle ale involved, and its applicatioji is the 
responsibility of the instructed livestock owner. The number o, vaill­
pires killed in Trinidad 1as remained approximately the same year 
after year and its cost has been estimated at $10 per I at (Miflaga-
AIM. 1959). llhe apparent efficacy of the control inet! 10ls used ii 
Trinidad may be largely attril)uted to tile small size of the islal(, a 
proportionately large field crew (12-14 men), a go od(111 1111111iCatioll 
and road network, and tile intense namagenlent .anti small size of 
livestock herds. 

The control (I vampire bat transmitted ralies in Mexico is inder 
thc direction of the Campafia Nacional Contra El Derriengule, l)irec­
cin eneral de Sanidad Animal. Until recently, lcavy refliance has 
been placed on tile use of vaccines, since tile effectiveness of' ex­
isting control methods has been limited. Mist nets are occasionally 
employed around corrals in Yucatan and, although several difelit 
types ofstrychnine or arsenic syrup solutions are sold comliflrcially, 
their use is L:ot widespread. 

Vamlire hat-transmitted rabies is also a probleim, in varyilg (e­
grees of severity, in the Latin Aiearical countries of Bolivia, Co­
h01l)ia, Guatemala, and Nicaragua. Acc(rding to ;. Clay Mitciell 
(personal conmmnnication, 1974), the recent developmnit of new and 
effective plopulatioln redi>cional techniques has reslted il the 
funding of intensified vampire bat control eff'orts in Nica:giiua, 
Panama, Venezuela, Mexico, Colom)ia, andIBrazil. 

IV. Research 

Vampire hat research finded at the national level has Ibem charac­
terized )y aIlow level of financial support and a lack of" trained per­

sonnel experien ced in animal damage wontrol research. The rslpo­
sibility f(r developing new control techniques has theref'ore heeni 
undertaken Ih several international agei, es. 

Three international groups were colidlicting vampl)ire hat research 

in 1970: The Pan American Ihealth Organization (PAIIO) in Argeii­
tina, the FAO (UNa)P) in Mexico; and a United States All)-finded 
cooperative pro.ect, also Ibasedl in Mexico. 

The PAII ) project in Argentina, I;e-tted at the Pail Americai 
Zoonoses Center in luenos Aires, seeks to develhop vainlpire census 
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tLcclilliqiles, to stiildyv allpirt c(o(gy andt blvi it s relatedi to) 

r) ,ijet MexNico). terinai~ted. cmiisistcd(d tbre'Ill( VAOX ill li'v o 

dlealt \witI I (Ie( ecolo)gy. hul~.ilVior, tilitlO nl:1( Illw pl-ictitlis o)f the 

%it(reill iti Ame ,ilcIAiiia,mid( (Iiljlljiti(Il with lesealth ttiitilS 

wmsoi lg iii dt i1llu f1cl iiil~li ((iIItli(. .\rel li. 1968). 

(fl(t uiicii Xillt tit (Im- tt iTfheW 1l~ '. Ill!k h~~at III! ilt t 

U.i S Fi((s ii )tu'l.i (Xhhiceui anidlt Mvt5(ili (Iister.) Naioi't 1 

basedl stationl. 

Ilie tI-Vit lAC O it w~as r((lllctd ill ,c()pc iii 1972 and w~as 

I)liiLS~d ()iiot ill 197:3. TlIii- All) proi.!ralli hiav'ingZdeeo sevtiril 

p)OmlliisiliglOW vllire~ tctjllii(Ililts. iolitiaitcdlfiuld tests illI(\%. olto 

I1,iiiaiiim iild clsewl ltr), and the Mlexicoh)I -asiiId statoili1 was ills() 

l-Il)isth tlovwi ill 197:3. 

61 rabies('redhiotiiollinU 5(cuttiit Inelitits wxhere ljvotIIock :it c\()05tt 

hot a fe(-;si Ildc c( '(tt i 11light (d1(m1. pit'soilit kiioxx\vlgc. sJiiie hOst 

tio~t. Newv cit( tech.ili oIts Shl11( he lilViilttco.m-itllic(i 

with Oit. I(llo)ilig criteria: 
a1. iTlltedt(li Siltsildt be spt(ilkf(I-oaxlulifpi it- flilts. 

h). It 511111It 1 het (ff(OCtj\ve f, jiiihan cumiliital ill t-ruilis (fl111,11­

s oitz hc'. LiIutc m'tfitit:~ie thoiibelilt' t 1w ffcttlq itha 

a lrCimixlill(Iloiltilict' i\'l't. 
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of halrtijitit (,I- po'r-Sisto'tt ttstiotchs illflte v(Stct.
 
Two) pr101) i SiLt i t-w\ Nauuli re'()) 
 ol tcchttto pIcs has c tooocilI I


heeti (ICIo0~jt tilt VttR-0tttI);sN 
 ittost (d' I lic criteia~ I ithitl ahm c00. 
11W( 0.0)htl'O)mth~odo (1o\()p(I h\ ihompstiJ0 o al(I J1972)) !ik~ itdf­
valtilg.Z (I-tlt dil rcqll( 00ts aIllir
(vliv i A0 ato,' o IohoOi~ , til tcild­

c ()I,0ic\a 1ti( 0L1110Illik o to11%. f) 0I;Iti\IS i 00 too tiot( I)10000 prO il alo.1

tibl. (Iii
I('tia~l Sutosjti\ its dca,ttiO 00( .ll t~l hlo"t 1) odip1 ici­

dIihell , It\ 1ic-I.3-i mldai, 1(0 
*c\~ lias ()I St 0gb iiit 111i coiii I­
jectiootls Pig. .1). tlc footooo tll, I A)-,,, lm.ot liusI)(Iolls jolol05ug(
oralb (SO) t ) lic be dihatoI.0 ttotI,r~o~ wsi ot;', itdw (d0silltt)too;5 iioo-g~k
did~ hoot id(lSCoIV cAblel CidOtltliatlcr tiolltoa Iotipomo~ il ll 11 icrtt
 
itt(ItLse ill pla;sttt;L )iotttotll lillio).
rhboli't illcoir itiitiaoI
lhiq.s;l0\ 

p1: I. 
1 Fmr 

'Iilulli Sort icv, i)IIp.1otnio1oI ill,t0. i 1 mI 
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studies ill t]he lal'htryNi suggest that tis itcthiid is iiut ]hazzal'dis 

1111 (h1.s it r('sult ill ha 't'Ulghi, Iig-terili rsi(hi(.s ill Ib efe, m dairy
ct'; le . IExc'e ll lt re(sults e Oebt iilld ill it field trial C')1ldluttd ()It 

thtre al~ jli ii.g exictll riliclles: a .imit ," fesll va;iipir Ibites (i)
20(7 ca;Ittle' inmrdiate~ly prior"to) treatfme'ntl ,'c\ .ikd an avl'agre ()f' 1.1 

2 \%,((,ks 

I ,mg/kg (d lipli widioie (sspeiit lt il ().(), CXimpl d 9.-1) ()ill\­
bit(s plr animala, Iilit lohdl ving the ii t'a'd liiiiial illij till (f' 

(.()7 Ibih.. ,, -... ,ith :il (IT , ,v, hil,,m ) wa;s rtcumrdt~d. Th'lis tu l.' ll i cU 

ha~s sc~vcral at(Ik;itagcs: II (,r , is It(,)n11C ( holr I)1\Si('i;i CM'L ICI~t'With 

i is Il ti h hat sp -citi itillsillg tllil ,ge. 
in 'lc Him (-;lit hc' incm-,rathud iinh) iion d liv .Shto 'k n l; lge( l l i iI1'() ­
\viii )irt . tmIig l l( I s tlit 

grillIS, l ; i I t lii t( - ( % ii i lit K ) is l\;i I ti ' i i t I ' V itof tgI ,it'­

iticiltil lsigi j\t il.I-h(I)( to)t(li (11W. 

.Al\itit r It(.\\ 'mgnllrgd Ihteliu i i lti. Ihy Iij artrl o (it. (I1972) 

(.()l )Ili(.s andilhd itu tlly" liscs m w,m.' imn.'scl­slim ily ,'msls ills ,,;all 

(lt i ro(gst., it tleiate :i tislitlitll ' w itillig tlit. c\(.11 w wil sl:te',s 

saiglit ctVi with )tlii Ibilt spfv 'S. Thc igictlilil ill\tll\()s is lr'tlt(l''il 

Xv it a ,\ ttxv \ aililj i(*s itt vaiglt \\ itli mist icts (pflaccdt 

;apllit'd li;,t t].y h, the(ir back'ls. Nlmrv Iprccisrly. 50) mt ()I chlll -()lphit­

cillm (2i j-liglillilliiya. 1-l:3uililditiiliui). a slow(­
til (if 'll;actilll_ hm iitf, dissodxv 'd ill 1.5 t nclr~t i i-l . is aplud~~ 

tl)icdly ti tli hirs.il sgi'lhitc (o at'cli vapti'lgd \aiulpir'. bleiii( tlciti 

itlta5(t (Flig. 5l). .\Itci thteitlu to) fte itii)st. this sliivjittjig ali­
d41l. i1Iui rs Ii bodyl 

tact lilltlivitlial ad il gitituugligg f gitlitaluty 
iv)iggilag it is tgag is leyd toi iv il g f th g i(I\(iIt­

iitilia ailh wjt3id 

tigit
()ucls swithiii tlh nmst. lilil trials ii ct\s \wut c'anrie'd ill tilt 

stlat (d," \Ii((t15.. a fcw vaiil)irts iitttl,Xitti). (ig igg wlichli wre 

r lVllted il ll 11 dh'iltl (d' ;is Mlanyv is :3.1 IOcsindus t, r c' '(itchmi t-cahd 

scilic 

pitis an( I ntit r(is I t((d ill ill\ gimutatlitv ut(i tl tg Ihrits (.\utl is,1'. 
PIchronti, ... rlibi'lls. (GIoAS.Ol(1t1. 1111'701118) r())Stin g ill tllW SMtnlt 

with thit ;ltllhumi Ilailgt. Ilie tiht'liol.t-Ii tapcllrs ti I(() sbc [m. vain­

taves. It *i)l)t:rs fftttivteregi.ldhcss of tyii, niiilu r (t vainpirt fiats 

mt:uipviiig att(' Sit Itigg as the ratit) (di trtatctd tii iiiititttld bats is (im 

the turdr tf atlii it 1:2)-1::25. ll ut'l niqut was fi'tler eva! litttld 

oli tw\o( riliclits ill the states ofl O)axaca andf Sall Ilis haosig~, Mlexico), 

b li uuaiis od two) illite5: (I) piec- aiid fIost-tieatiiviit toiits (dft'resli 
\am ire I i tattle ill study areas., aid (2) ntmllers of'bits Il tl thit 

vampires niist-lietted at itin;als llit'n aanl lter 'applicatiolof tIle 
toxia'itln. °Ille at' iiet treati ilt, aiid le'ase ,I' vainpi'is nietted 
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p 
tiann IItf st ar lduI ritagijggt 1114-1111w]IrrI, ~ ~III( ,I I S, IS',I 

Fi.5 Ii lw l1. dipic adI m . 1' ilp l I.1 I Ird h I ­
i 

andu Wi'ih sern ice. IDrpnurtim-lut (I Il ImIti i.1 ) 

duinlg onIliight at Imf rut ajnches rcsnltnt ill a 95-98' puust-I e-at-
Iniit r-c(ut~eio) ill hits aLndI catdjil((Id IOcs1iloluiI. (AIrI fitl.,ult 
1972). F'ield trials ill theu stc (uf Ierianl ilic BrazilI. ill which the 
aItiticoiagilannt (hiI)eltladiuutne w'as applau-d ill tlirsaiv IlaintI(I., havIc 
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bit .ing i 2lit milthhis Sti i )1llut ll itseStiltlT id ('~ 

t .li tdii h ol Ci it lhiLig, thi1)­
less li ltholle livlS*ti lill :1(iai 

lmilittItp the i riitistiuig()itebillsii*- d()w t livailil1hIm i t 
e'ithst­I..mctin 197).Ithii tecili~t5 tt. Ihlae M i;lwpl , pesoa 

at ion as~'lht( 
a hvalspitrc ht ~iLI;Illt Sarltt ( )I'l thie iltWm (d, api 


I tll arctt SI lt ind s.-tl t p(Od)liii 1lla t
ll'titth
li IIlct. WI i iti 

imtSoiale aiiomoiii 0tWo.sid9atio.alredy ec. 

and todeWl 1 (st oekiillshB(d iry
Moor(,t' tti th 1)loih'isic, oici ris 
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a)'tet lrolI(Sliitil''l ilis liiijcts common lcou '.tii-ch ii' il ulu'd lt 

,Latin An~,icic.LlanlLcom it are tkn w ll th e b sIli(] , j-11111icaL\iml 

betweclpn)Cssio al wm crki Nwl t d h c td dciIIIImsII qut 

.It-(dvd I~v101- esearh an cnrol prga so f-aecwthl ,I( 

prerlii (:. 19 rti8 I.\l' (It(-\ . I 1III - I -t13nd)K U 

II T i. -37 o c 
Lordi. CI. Vil:iat C Tu. dc tt .11 FIt11 
I ou l ik. I 972. l .Fr ./aal 13 .K11..Ii. is od 1 

Pni (M.111t -I tit A 4-114 19.o) 1.1. 

(:eitiik II. c itil) Twilhii. IPl933l ', i. lati .A. 13~. At:-2li.1 

(uiilo uiti it'I) (k md. MoIlil1.Ir( I'm8laatw'. 22.1il7-22.,f )11/SI. 

I..iiLiiiitill it'. l-1 F)MildalUt14k93'13/ \1iil Buttis~iu67.333-12c 
(111u%matiit, I)l .d 197l!th t.i Ilitc t'il g)hi t.'' Wl~id m tii..~tm. I . 2.l sup.l 

:319-1.19 ! .iildi tithli'I'.\ik, or ." 11.. ck Hd i I I 1l -

(la i idea, auii' .. i , It. Iltl\ tjlkIQ d tutusli.5 l't n I 5 li 1 ' l %%I111I). ( dilit-I ill332 m 

(:iuir.. . 1971. lo/ It. ltat Epi. 67, . -81, 

A),ilqi1'.. N.1V 19681.llui(. ut. mc. 6i1..11-130. 



S2.11)n.Il. I.ia rti 

I)altljia,. W. V.11955). Anr. lidl. Nitur. 53, 79-87.
 
dv'V,'lhviJ, F., alldI'Tich, F".\V. ( 19136). h~I' ;,P'. I1!1g.
m.IRoyl.. Tlrop.l v.hd. 291. :317-'3-17. 

I)iSnho. I' I:. I 196)m . 1. Ahariaal. 106;. :01 -3(.
l 1, M . ( 19q35).1)i11-;1 S,It.I...alld (h a' .. Z,,o,.,ict i\',u Ym k) I19,53]-76". 

I)Ia .I.. II. 1l3,'2). I.I,14a Tl . G3..115--12 1
 
Iah.,o, ( 1Np,.1 It- I Iaa..,. Ii. I ,, and I,inhlrl. S. It . 19711. Ira. IP'.:,WrI .I .4(3- .
 
lo.,, (np" . It.. I.Lhaalaa. S. It.mid I rla,,I. I. .1972a). . .atnir. 17.
Santturinaa 

I)- 1T
 
I:l,,lm.( ,:.S,,, It . I 11.in1h.al.IS.. IuIn,. It. M itah C. (C. I372I.Jh . .Iaa IIa a .
. I.. .a1d ll.i 

.53. 313a-:A,8 
1Iha,. (1,.jp, H.. I1h111., It. I.,.aim Sa ld I' amndm,/.S. 1I .17.1I.i /.O . Salani. 

," 76..127-32. 
I",ama an t I... I II I... m, C ,ilt . I). 196181 ."to . /aaa . 17. 117-I 

I',aanaa 

I,,.. 25. 

(;aa.]virl. (I( (;.. C nhmal;m l ... I. 1t1 il. I a. .. .. ti. I it. 122..ana1d Iuaeu rl.aaNt 
3.Ir7-30)2. 

N63.), 396-2399. 
(Gicial~l..A NI.,(i1) Plot. NIl'ti-ti. Ico Caaaatr. (a',a. 211d. NWil. 1(8-I 16. 
C nma.mh1all. A NI I..\laa1111al. .1.1, 

l lua,.. d /Id 

;i la.al.l A I. 1 3151,. Ihl. ( .iSandaj. Paaaaaan,'r.58. 291-302. 
Cmimm al. l,'%NI. (1965( . M..Iam m ia 2, . f 1-151. 

;n,'IIal. A I. 965.o. C',,. I.aaWitm-.pm,'n.An . N2. pp. :21-325. 

\NNI.II i8 na- aaIIr. I'lli.N :1.(iIvIal l... Ia1 I 'ia ,I (.'naNa .\ aaa .I' /i,s IIr.. I.\' .1 

9-31-102, 
n.nm l.. A \NI. I9W -12. 1I-I.\I, /1,am ,,, 

I .nIn lII.1 \ I. 1 970,:. w, . ha ( 'mi a . Ith. /97,(. 1. .15-
V'at .. IPr a. ',,al I5.1 

. . 

(C I'., \ .. 1AI I',aatadi 1 1" S..Ih314.8 l . /1 
( .11. 11, \N. II )-,()! ,.Iliji.I),'/,A 3 i-:m 

.. .... ,,. I. )961. sp ha/4 \\'I/I.. maNar. 

iahl. 72. I-38 
(;,.n , /.al Sahtajal.t1.I.1... aalI.,,Ina/-I" 'lt. ]971, IlaItaJan, :3. l16 1-ll.d A 
( . 1, I .. ,,aal \ia,. N 1I )."),k5 1I). >I ,, 19 .1 .1 , /,, I:0.25 1-. 1011
 

It. a, 19.5)1). 1 .laina1 ,//.3I.1.3 -71,;.S
1 i 

II~mal. II.. al Iam ,a 11u. . / l:. a h -w, Ii,. Ilaaas,a 22. 76,-88.1. 9.21 ' , , 
II vu I I) \aaa a ,I.,,a/ 211. 15.. . ( , i I , 1, , : I1-.1: 
Ihaw ,.,1. I. 1 ,,1 1:1. 1()1. -1 1203.IiliT' 1laa1 I. 11a '(, 
Ihnmii. a, 3. NV . I 111)7()1.I " upl.i hal.." A , \ N\'ia,a33. d.l,NI. 2.. 111).,L! It 

1,81-261. Na ,m i,lana.,,. \a.aa 'YnIL, 
.Imlhn,.,1a. II. N PI, .haaa.I I '..17. I.S9-231. 
Khmam,,&I'. C. aaaalkAaa1laud, S I> 196. .. I)aaiahaniialtiaa a!l hi'aaa.NImaaI 

-\aamn aaI a' II.I aa3l'lu l Ihaaaa,. a.aa. l.ataaI haura Ih .,iaa .I,a.1n. nmtliI i h'na Sal. 

1'm 1c..I , I .a -l,.aa\.t ' Il,.IIn1,a , S I- . TI .- 33. T61 55: 

Kimnmamiml.. I F,. t 1)."1, 10a atw ,9, 1-5 
Iatia rlNlamaiana C aiatala.a. )latht ( aa.. iamt 41.1lar.a) Ih,'aaaa alah' I,,m rNa.. 

(19681. Iat .\1 "\a a..I ma . idaa N -%% Suppl.I ttal (' t, a allaa St-'ia.. 
P I'; 12. 3.3 . 

Ijinha, . S.It.1)71' I. S.. l8a IIa. i . 1liraa',n.,a. (a/aI,. pp. 1-53.,,,a) I)aaaa 
dwitl. S. It. 191. I..97Al, . am,/54. .93- 196. 

I.inha a S. I.. IlAmr', a;a a, It..maa d lN h'hal. ( . ( ,1)7:2I.d. (I. aaail. I'aana,;am'r.7:3. 
I10- I109,
 

L.vman . C. 1'..amld1ims.,a .W . .1966(). I/ ih . ,Iaa,3!3.101-1W39. 

.N.. alad/\ i11a.,IlI.A.11969l . C(illiv. I'/atsinM. l nal,./1W NN. /lia,,'11-a.a. 2S. 9815-1(006. 
N.,daga-Alha, A a 1951.3 .naaIa. .I.Iub. Ih'ilth 44. 939-918. 

I 

http:I372I.Jh
http:11.in1h.al


14. TIhe ilogy and Conmtrol ol.Iampir. lBetts 12-11 

,M;Jlaa-A\lba. A. (195). C;ict,'. %'1/. -1. 5'20-5:31.
 
Nfl'dava-A.\bl, A\. ,162.). Bo/., oft. ,eliit. I'lliillttr.,5:;. 105-11-1.
 
Milg,-.A\b.,, A.. t l.9(ifi). ,Symlp..S'r. Inmunobdiol. Stand. 1. 255-2+59+.
 
Mam,. G;. F".(N51. ). lli<,lo,i+'+ 1:2-131.3:-2.11.
 
+Nlb~m, (;. I". 11I 6 ) I ~i st,. Zoo . ('till. 6. 79i-99t.
 
•Mann, G;. F". I i l Com.(,Jlp..\''ti, l. 116~, 1:15-1 1.1.
 
Nehalidl. Bf. H. (C. i ]t)55 .\ni.... l'tlp..lhed. I/I/ .. 15 -5.%:.
 
Nehahiul, IB. B+.(C., 162. i.It f. i.mii. IPantus'r.53. 1:;-l17.
 
( )l i, . ... 11960i)!.. .\A tt tn d. .11I. 15S- 16i2.
 
]Pik\\ill, . 1 . 119:36~)..\ll),. h l'rp..\lvd+. PIII(It il J. :31),1 01ll-I130.
 

Ili L~ . (1918) l m, op. l,.\A't d. P'arit- ,l. .12. 3+-12 

(,3 t'ir+,-li .1-; t ]93), t /1,.'. 01-111t. Nac. Porod..\llim .. Rlio (r' .leti iro 1, 16i5-173+. 
lit-d'lh ,l... , .I.\IA1molimi..I-m . 7w ),Iit. /SiN 
Hliz-.a iloc]. C. ( It96 ~)Pri'. \',t. \'i'm :. I.I. T71-173+ 
li111s 'hi.., 1 I. '2). id..11o, . Ill,,!. "'1',, IIIll,, I , iP~a,.'"'',loloi~t 10. 1-I6. 
Saritll, C . C. 1 M3): .. /..\lainmedt. 12, 312-:il , 
Sc'hmidt. U._. (;ic'cilhiail. :A M,..+ ill .,l ' -. i,',,t \\ 19170). Iiiihh. lhi k. -11),7.1-76. 
Stt' I..1.. If. 1196)fii..\til..\hrd. 1:11. 7+'5-T7h
 
St(-'-Ih., .1. 11. 1It6i. . E.p+tibron. 1hcalth :11, 171- P) i.
 
,-%,i1lhto. It...\. ( Fi~)01 /it "lBi(io? ,id WI,, ..A\' \im tn, c'd.), Vid. 2, ppl 265;"-31M).
 

.'\t'c i( i ,,. N(-%\' ) m , 
"llm'itt.I.J R+..andI \'idi,hi ". 1). t I96l21. V .\laim, ~l.13. 106f-107,. 
TIomp).mi. W D).. Mitc'hc'l. C;. C_...und lBii,,,l It 1.19721. S+'icn', 177, ,81116-80i8. 
"r,,alidti. 11. 1I.9161J./.\Mantiml. :27. 217-219) 
XV 0> li.la,. 11).. Illd Alli'ltail A 1.\1111h. ( l 1+ti i .',1 l/,++. 'I , .13- 16,ial(I.-

Vc'nle t'L]l M illi,,'l-il dr \L.ni( lhIItn~ .\ ( i , , 19612 "P', ic t it il I',nm illa 1.1 ~ i, 
paIr, lltica,dv I +~ u 1,uhl ',,. I Ni.Sall,.. llir , fil S"i.Il,\ [l A w.\, .u '+ . 

\Villal-l.. IB. 1I!96i61. "1"). m u 'i~, u dc' . \"it fl . .-11 , , l. ('Ili\. \ .it A\lit,,ll N t,,. 

V illad-l., . I m )).t}'l' h 'I:' h u ald M ll ,l. l 
it) Palal\tit ' 

H h cli ' . lp. ,1 I'~ ti. (), ,,t lc,. \,). 1'\ :2656 . L'I' h d \aL­

is,!? 11 B,.11i,' ll~d OI,',litlti ,.h 
th, B~i.tid 

tilm , D(-'\c'hIlm ,w'u1 l~ vu .l ', l ld . it Ili l ,. ()IL1i /ioll , U'. V . H411]1c.. 
\Viilk,cl. F'. 1),  

t1+fil'. ".AL111111,1, (1I I1t. \ +,uhd ", V'd+ I. .1,.l111, lh(lilkiw,, \h .,. .l+ii-

Iu h+in Wall 
W\iml t,[ I\V.. A . 19511 .. \' .%I it it1. "21, 285h-3. 11. 
\Villitt, WV. V. 119691.1. MIlnmI. 5l0. 2 :3-2 11. 
\VW ilt ltt W\. A..+ id. i 197MI ." lldhl.!, Ill BAI.-t,' .2 \111,+++ .'\'idci c i ~'",N,c Y'til,. 

WViI IiatI 1,,. 11. I':L116T A_-) .Sm,t. 1",6I,1, . 2'5-.1:; 

N (,%%, 
\\illlitt. WV.:A.. \hiid C ml -nl'ici . A\. , 196.1, .I .X tim i ll. 4.II t7.-27. 
\\illl atll. WV.A\.. aind Tralpho. II 1t.19521. \lnct'.. .. \nal. 9JL .415-.4-16 
\VildhI I hIa thII0 Il~aI Ii/iti Is I'F .pc II (I llI IIIilt t . s ll itIia I)i",t . 1966). \ 1*(rhI Ihtswtllh ()t' ?I. 

Trc'h. Rvp'. Scir. :121. 

http:TIomp).mi
http:1:2-131.3:-2.11

