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Hi,:SII)UJAI,-1NSEC'1'ICi 1' iIEAL) ''RIALS IN HAITI* 

it. r. TAYLOR, 11. F. SCILOOF, ANt) w. mNIAIiIS 

'tl ccll 	 b,'''ee bI "ichliqJntJi, ' nct,Public thaUh Service,
Ilioloiy/Cllish 

,
U. S. I)cpartmnt of hclltIihalien, andit1e/J'fce, Savemim/, (heoryi 

to 200 feet at tart,:h([ fav'e south ill a lie ihrugh,INTlRODIUCTlION 

va tll 1 ill- the rice fields.
oviedtExp elrimental ]I Ilithave 

Ehelachwas fitted with 	exit, traps in one
forlinio oi f an thirwindow (Fig. 2), one,door and ill twotilhabts lloquiov 	 hut (Fig. 3), 

to treated I'rfaves; they have givae
 
tiltf011111 liton aIswell il the vo1101Itrat ive effective- itttc ' t nlie 

IreaetinlI 


l the eaves; as lane 
ciiIe in the other window (Fig. 4). The other 

il'itoShwt ~ o l5itt ' vtitase furthe thie doointIlilgs had tight-fitting doors. Thecompund. 

ILt of atll fritllie
oluteral v ere ilCladels in the U nited wi dlow t

Iuilt r vIl itioinsecti idevs 	 2-Ib 41hv 2-1inches attachetd to a 36 by 36-iich 
'inch plywood leai'ing al ilir py­ilV
States," 12 t\l~erihIteltl huts Wert t'ttttcttet e)Iif 	 all t e r sionalfriuehp lywo o d the 

llaii t hiin g 196-1. T hel 'se t 'rti 	 iere is ol 
suitthe efftivess f Six l s as residual iial f t t fille the 

colle. 'Ilie tlltt'l'frae a'ts covered with 16-ilesh
 
treat melts.llin.,AS l Icsalbn an s and ill- ltstitl, t('I w it I loIi tl yet ei l hi
 

oil mlsuito activity be orultit srl it tetIto openreingit by
chnhvs Is''.atilis 	 oftlthe mos­ine side for remov 
ltt' I lts. upetl a On ' ilof :I1-inch-stlua'e apic'al

illItfly r il es h Of Vf Ht l 	 qu|itoes. Till cone, beva'in'p 

cvitsc liethy'ie sheeting,
MfAiTInIALS AND METiiOIiS If e ing, ws ered with 

ta'stiwg ill
so tha t etlfilig I (osquitoes the vage
E~rprimcnl ffds 	 would not be subjectd to alpo's prduced by 

the test insecticides.The 12 hills were consmtrcd il ,I large rive-

The door traps had outer fiame 2 by 2 b\ 6
 
gti .'e'Itlt'ilnihe plain of Araiai, aprox-


llltll I' ttltlI'i-lri lie feet atah e
iner entratIway finlled 	by two 
italhly .10 miles tot'he 


into tielttrao.otfcncrete on rock screened iv2otical liels 1rojecting
(Fig. 1).E'ach hut had a filo" 


The entrne \at-,I had it I-i(nch oleiing forthi
nd wall and parelitios of woven full 	 trap).ftundatin 	 stulds. The l)IIhnI 6-t'oot heigzht of ilhe T[wo openings
2-in'h palmn slat heviiee 30(-inchl 

of the otiter
 
slats wre overed with nativ e ml oil,the inside constructed inthe bottom ornellitis 


uIsed forit osquitoes,
til eilnvital t ere'ttl etrn thei.uid 	 framwee were rem al of theti tllt 
bwich Wei knocked down by yretlhrins efore
'ill1 itl of crushedwas hitewe itda 	 aixlur 

i.Thel ofs oalls.f collection. The a' trtps were Simila'ly 'on­r wer tite dried sugar-lit'iesh 

struted of liter 
 ad ililer fralies Covered with tane t ha'h 

'ls S vl W feet oilthe interior and plastic screen. The dinensiols of these tranpts
Eanh tblt 

entin ­
roxill high from floort' were-4 by 4 by :30inches, withand1,2u (iinh 

tion divided it into two rnllt s If way openings. The 'e copn 
wisal iWely 10 fetet' roof 

wiitow-entral es
 
peak; it prtl 

equal size. Tle p'rtti ion exteled i hir t tttof were attached to 36 by 36-ih base of
 
6 feet and had a ; nglv entral opevning (2 by 6 	 qua'ter-inlch pflyw\ood.The cowls were. fab~ricated
 

of 8 iron ribs (,1-,4 wehh,d to
inch by 12 inchies)feet). Each sh'ructure had four"doors (each 2 b~y 

feet). /r"7,32 rings at the top inldiameter)
invih 	 (I inch6 feet.) and two windows (ach 2=by l..'z. 

and bottom (12 inches inldiameter). The cones
TlWO doorns were oil oli 16-flint Side wall, and 

sheeting.
were covered with ptolyethy thne

there was -I single door ot end wall. Both tach 

Each house could be illuminated by 10-watt
ope2-	 thewimldows were oilth do'less side wall; fill 16b~ulb placed onlthe partition wall betweenlings were inlthe center of tile walls. The walls at 


p had a ,finch cave opening between them two rooms. Power was suppllied from a 300-waitt
the to 1


and the timhch overhang. The huts were from 50 generator.
 

* Thevse sttdies were aevomlllished itspart, of it Insecticide Treatments antd Evautiont 
theCom ilnnicile [fe h lss w te s ry d a ))o iltl 

hnternattiomil TV1OISwr pae prxmtlco)ntratualagreementihetween 
IDisense Center and the Agency fo)r 	 months after construction with the followingIDevelopment. 
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; l, . .-N.,, 

L4, 

F IcI t.J."I Hllts in rive fields 

ilseticil sind dosages: flithion- I and 2 g per of ti't, four dhors w'ere left rtially open until 

t0lhlrs, wihcn tile (ioirs were clisM'i . ri, ctv',m2; S1-8530 (3,40,5-timethyl lol'nyhmet hyher- 2 

bhtinate)-I and 2 g per 1-1; \omi--I .ad 2 g olvnins were sealed. 

'y1-- 2. CIIec tors entered ihc huts at 0(0(0 hiirs 
peir 112; Ilantil-0.25 and 0.5/4 per in-; car 
2 g per 11

2 ; and I)IDT--2 g pe,' 11-. 'I'wo lnstprli,*VI anid cvlhveled thtle dcad mosquitoes from tie floor 

houses served as controls, the treatedelnd un- and traps.
 

treatedi iouses iwinii ihosen aLt raiomi. ''hiirev- 3. Tlhc hats w're then "flitteld" withIpyritlrins
 

gallill 'omiprevssvd-air sprayers equipped with and tile knowked-down mosquili's icolh''lld both 

#8002 nozzles were used to treat, the huts. The from tie flors and the window and (lhl"traps. 

sex (if all mosquitvis was then deter­standard nialaria-cradi cut ion sp ra.yin g techniquc -1. Tlet 

hi with mined. 'l'l ,-ve0ridvd as killed
was followed: all surfaces in the , thi1 T les were if 

traps Iiefore 'flitting,"exception of t1 floors were treateid up) to the cilleed frili ti fliior o 
is escaped if found in thw traps after "flitting,"9-foot level. 

floors afterinitially the evaaluation of tite treatments wits or ts survived if collectcd fron tihe 

ti include naturally entcring mosquitoes and "flitting." 
With tile relactId mosquities, biiiiI-fed spedi­spiecimens iilfined under plastic cones., l1owevir, 

tile scarcity if mosquitoes necessitated i lie use of micus if a colonized local strain of .A. albiinous 

were usil at 14 op througlh M9 weeks after treat­relhtst'd s ccimens during tle later Ipart, of tile 
n ti. 'l'he mosquitot's were allowid to engorgestudy. 

preiiding tilt' test.To evaiate these inseticiides against naturally on a rabbit the( afternoon 

enlring A. albimanis, inspi'ctions were maiide 5, Approuximatcly 100 noosquitovs were rilieaseid in 
hlie same7, 9, and 11 weeks aftcr treatment its follows: eac'h hut at 1800 hours. At 0600 hours 

1. One hunmial 1tit entered each hut at, 1800 irocedilts were usedi as in 2, 3, and -1idove. 

tie( next At weekly intervals itfti'r treatment, 1bio-aLssa'yliurs and remaincd until 06100 hiours 
ti' entrano vie, two tests were condleted in ('Lich hat for 2.1 toi 25morning; ill additio tio 

http:Ilantil-0.25
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ch, 111111si o~ue 


1 e 1 Iv3 . d -ii ldi-Il.1. iuliuuuu ui
 

wh '.Iieiw 111d si o ht 

iIzietavv 
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TABILE 2 
Unfttrttun'ltely, lit, tse tif ~i ztl,'tllyt'h~ing YII'.s of !0L.pi'ivt, illso'llityl of 3- to 5-'lit- I 

ltl i ltIls ( t'\ ltlltt, lilt Ilit('litls Vas ]am- hh iiI m 3-d,,I- .1 uqu,-fcud A. alihlimilisf(il trhivi/ 't'sh,' ,iid,i/thh, tind tt'g .urtfoc S of 

Itl uti ttl'ehytt h s ti tt itliltls leit l iiehut,7 fo 21 sqpt'ilos). Thls .alryit Ne are tuI t', I 
lireIeltid tnclusions, \elFilt hat 0iWil Ithe Hl) suil.,r fit-4je f hled 

h Ie \\V,).)Iand %\;lie
lia theforis t uIl ti i t l anWhte.....is al iv 0 

:tltltoiviiilwas nlu'eit. id hi 19 l 2121 2 itl2 l parl Fo irtil lii'ri I-I ,It t 1htrest 'will ititvIua a rnri'il d T i i tt v tiv 2(.l~ li 

weeks titlti" ritil itini lliatelstlilis)iisu til -fil~l ttiisijuihilhe c t- III GtaiiHi 21 1l ih,'I12/lI 22n2a- hhlil i( r wI~ts tig bitttl wuhHiedI 2Ildt 0). ii ino iii- ' 21l 2wekll I'ill ' lii 2, tetl t i ltillll H 2! 21 l! 2­
houlll' i prio..Irelii~ 2 1 2 1 H2 1 I 2 

Ill thel iillw lo, lii l Sh)- v lto 90 ii l ill ( - ---lie f 1f 
both stilgii- hIh ittl ii lvil- ihi' 19 1 19 ! Ill 22and d-fvd t Ih 19 9 19 

lh t gliaths oil : ! 21 1l1)li'vd wi h 701lf 11v tin whiha\\lht d ,of83i ) I 1u 21 21 21 21 l227 

lt-d,h ilh ,iit l l sill-filt s ls lhti gl 1:Ih i 1 2Ii 2'2 i2 i ed l'-i i in i t 1 1\\i',k ).Ih19(''il~,\l''k20 l~ss b ,)- BlIhlmlf Ill 19i 21 21 21 21 21 ;21
te\ I,9wie(Til) ph)itil. -The esits, with lV t25-i-IdI - 19 - 1 - Ill ---Tvt tw (iteahuriluit- P) -- 21 -- 21 -- 22i'­itliheril tovr 90' w 't , ff li-i , ,iit s llrfllcits.ii fll i t 
igIT ii n 70it it' ral 'l ltt iyit : le 'lr.'lit ll fi , N ohisih, iltiis -til7)llr Xpit liit l t tii 

hitloid-fted I~ll lllilp: ,ill \hite\ vid Illilid for lit-il t l w ilsitill tiis il ,usihiah ptr sitr­
lt itit-i\'iek ln-Iiiriohd. Tihue resuils with DDIT I'atu.t 

of ,-' neld ille ntlil :iilla a.2 l d 0.5Wnl'( slightly tur ll ni li bti u i. lilh t' :i l i iq:,llilreg per 
iltllt rexpilli Ilitlugr. ii hliiisslltlds" 

T['hv, lreaik-lp,,il i dwt ncli\'ilv of the li't dll, 

al rt-llidto be \(i-,k 201, \hv t ,Ill 't iii: 1(v that of bol -fl dt ii)lTg litoiiis hilileve, this 
show\\'ed a Sharpudropl l I taTn'l wsuit, - n i, isr liiiil 2 diifs iintly aii ItheViillaillsli,d,h differi'nliv i lhi, nmorflilv (if the slilll-l'tl IMSMi( liiilt 90( and 70 lpl'clxil inorla'lily\ criteria'. 

"uTtiSi I2 1Illl s Vil'i .S.nim iar tI Il sitlg illi' \\ilh 
TABLE2 I, re-fl in 4 i .i s ilthaill itil i I tilltl­1f2 ilitii 

.t /h!a , -1 2 t :lI 22 . c . 2 h- tliiad ill i ll i -ihi l l ti uhi a i i 'lr ,Wit l l ift '.i 2.. 5 2 2 i lf ' , 

i ma in c.i'lwriit l ills in o li 1i',14)))I lllliqu ll t'ivily i lhvI'lli t,, 
iT I ftltl hTlincil with rcsidiutl i vith-.* tllnlall iz ttd lli :. t ilhiii Ieitt ll ,Iri rsut s , ii l i , nda 

'rt r.nt li tiln is fr il rltitl ll . t tillllll s ilnd llilhl . 
Killed l.sCaplt'., Survived 3 oq i, '1 - ,31 lll I I T lt ' A !ir Il lili d I 

nun Wers ]'edli' levdw llllllitbl's oif (,11ll I'dl l'estill". Illols­
;ramls petr- (,tjairv'nv lcr (]llilovt"4. T 'I o,ll he'r IlilawI lialis :11111:1r-,ill ,v iIl o 

:lhtvr tilt- relti hi lhl, hihlai'vei\dt, lli hiil lr 
I i. 2 I I I lit' Ill, Illiliit-s (i" iiilosqlliht is I'l> ii after 'heir 

Follilthion -1.1 .IS 341 33 22 11) 275 258 '1*:tl,]l, -t 1lllllllll l'ilth, lv .lill- htvidhls :it 
S I 1 ­ ).8 5 3 5 5 2 1 27 I Sl S i 2 18 2 53 5 w]h ch Ih w lii lls llli 'sv: we re'i c' ]h le d . M ri . 0 11i 1i 
.M o l~li 
] ili of t 

I Tl 
(Carb'rlrv 

.t2 

I 
- -. 
-

.1 1 

,185 3 
11 

.5, S 

3 13 
27 33 

- 35 
"-? 29 

5 ) 22 

25 1 1 
--- 21 
-r-l';1:1t 

22 2; 1 2 55 1 1: lf ( 11 ' 1 1 1e ri , t i l i,mS q l o v~ s \\ ' vl' v t a k e n t el o h w 
3 3 5 2 .1 01 :j fr , . . N o l i il .-q l l i l ovls weir e'(viio li e i l f r'o n tl e a: Ve 
- 25 1 lal.T l-pevlv o l~viia lp .is(

1':tlt,3f hs llhh'ld~ lt.is t 

(:lllll'll m 
• -- --

13 :3;I 
..i 
11 

--
-Ml. 5:;3 309 

713 I
_.O1SI) 

l 'als did not aIlppear to) affevl the ,hlivg ta 
...... ... ..... ... . . . \' I e htsf,' illi ( illih ,(s lii( n lillyx rv:,.. 

• . | , s ( l l l i l l , .s;w v, , vtd f o) rr v, i vx p o si 1 2 Il l i tis , I8S0I ) l DI C S S O 

t ]hriln I wns :,pplied til 0.25 n tll, (0.5 g per s(Itiiv.rt- T}Ip .onlstrucetioln oif exp llvil nal ]111|s ill it 
lineler. troictal arleal is done to siniuil'ae its c'losely its 

http:s(Itiiv.rt
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TAILE 3 

elnt on the acti 'il! pattern of A.aliim:tnis inexperimentalThe effect of insecticide tre, 

hts in laiti before and after sprayjing*
 

Percent restingI't-rcent biting 

Grants per squareieter 

2I 2 1 

After lefore After IBefore AfterItcfnre After Itefire 

Folitio 25 15 16 9 01 73 83 8S 

10 14 15 1110 52 100 54
SD.530 12 .

100 76 92 SSMi1lImm 13 17 25 I 
18 12 30 56; 100 100

IollI 31 l. 

DT 27 2.1 .. 11 19 

- 11; 85 
Ca:tryl - .. .0 15 ­

13 ll0 77 6il) 50CoIt rol 28 23 17 

* B'td oilcollectins :.wrdks ievfore I reattileitu and weeks.I,6,8,10, altd 12 .afterIreal inent.
 

j Banolt pplit t 0.25 ti 0.5 g per squ-tr meter.
w:ts 

possible ile cnditions 11t6lt'. whi'h illo.quitties 

ntormally enticr htoms anl nwlct andtthv It'timall 

dl)oits of residtl'a iweli,'ides. Whilh it, I,,s-is 

.1ibh' to intlttthltc tila .g.s ilt Collsltrtttioll, itits, 

and traps that will facilit:t h' vevalltti of 
l h :', l -livlt~ a nli h e avi. i ll- p r ime r equ( l is . 

-

abunl:dat populationl obfmolsqulitoes. 171nfo:|iI 

natel., this fIi't t. fluclt tles witl \N-:tther andseilsilla ,hatmz,'-, andl elire ("lpCrillwils maty he, 

l y :' ttlit'ied invalidThisIbypoilittlt' strttitywa"s nu,'inofjt'ti,:trdizeidvlthIi'nl,,l lls.nitturi 


enl,l asi.ell in Ile t'set-.it tltdies in which rv-

le'd aults:ll, ol~l10ttthiitl soe of Ihe'tutto Nh 
,l,,.iteilinformation.
 

'lD(-pilv~--l rili:ilai ttvlla~.dt 

results 12 hilts
orig iitstjoittis, iht for IOw(' . 
ldtreat­hat Iloilo( (ifth(v14-,-mo-lnlh-lH' t: 


t tf th o resi,le ulpon
w:is higihly eflftii e.That thie s'ow esit-('I'ie the ntsquito. Tie 
it,t-t 

,er- rclatlive signifivanve of these, factors reqtuires
dt's afilr 2! t)~ Itintlis killhiig,,r 


nll-i., (iftl-.:he.t,(, sl)' .g,,sts that d(,ttifled
study of ihe ,nethods involved since, of 

s list!([ illthis stldy, the cone tech­
n 


I 
" best suited for use in

Iiv n:t'il l itll:ti: l( tome, ttln tite tsidi tlslI' I )tile 

niqt,' is tie (t(! that, is obtained vanlitiin1S(qilo,. provided till dlatt',l get'r 111:11t do It,wiill tlhlis, dw 1bhH,(I- ]:o(s.'.lInco l'rn~l hthei fi,,e-tivill.- (w,'ltl~ied 


fedl mllo (.411ilwd Ii"lt-rpatliv c..nos for(uilow cl 

I ho)ur vvre killil 1hr'ou-h,,it 10 wee,:ksa',d~ily 


of testing,. 
The ititvioius difftri.lte, inii .ltt~iits intlitt(d 

I) l*hvvii t ll)s itlwhit.h theith tetviiiqu,, v*s'. 


t)isl tlilots were not c stlgwtst I l
citini.ttd n, wili 

tiheforni'r, titem,,tliliti's ar vpli:ed fitr a 
I i ii ti' fr fee-fly ingz s e i-

1tnp r lW it t h 

melts or tlht tonfitni'tt otf 10 adhilts intiggre-

gate produces :Icondititn that enine's the 

TABLE .I 

c./tin. hicielh/s of A. :thitn:tus collected ill all 
expcrimctnil its in faiti befo'e and 

in.lls(.Hicide treatilmenlftfi.; 


Percent
 
R stin g h igh t (f,'rt, . .. . . .. .. . . .. 

........
0-1 


!-2
2-.1 

3-4 


.
 

Before After 

..........
.. ......... .
1:3 1
 

2119 i 2121 

19 17 

1: n 1 

hO in~terpretehd in rlhtlion to What will occur with 

lia~til'lly ,nlteringz mosquites'. 

TlIdata for allthre' intliods of evalation 

inidicate that the fiur Xl)(il'itl cemi'als 

wtt' emal to itrsuiliwri)r to cararyl ant I))T 
as reTsital apptlications. 

SUMMAIY AND CONCLUSIONS 

'lih colmp arnative tffeet of]DDT, carbaryl, 

lanol, Mtbaml, SI)-$530, and folithion on the 

http:ttvlla~.dt
http:t'set-.it
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Il thi- wi,,luitobehavior and survival of A. olbimanus was stud- ize chart,.( iin behavior imtteiu,: 

ied in experimental huts in Haiti. due to their low density at the time if thi, studly. 

The ,aVerage mortality innaturally entering A. It did atppear, however, that sonl, of thIite rial.s 

may have had either a detrren t IW i r1,lI'llentalbimantis at 5 to1 9 weeks was generally low with 
•tll At 1-1to 19 weeks the average effect, uir bth.treatlments. 
nmrtality if released A. albimaus was approxi-

IIEIIERENCESmately 50 perient in all of the treated huts. 
Motsquitoes in these ibservations were exposed 1. Smith, A., l1961. A reviw of the irigiltl de­

velopmnl of experimntal oil t.e.iiets 
fiw 12 hours. Elxplsure of tie mosquitoes under used in the study if insecticides in I1itst 

plastic convs rated all nmterials effective for 19 Africa. East AIfricn Mcd.J., 4/1: :- 37.1. ­
weeks at Ilie 90 pereent level against both sugar- 2. JILjICi , W. L.., 1i1 Schliof, II. F., I.lt;;. IC]vall

tion if insectivid.s Its residliis of fiive, .5iir­
fed anI blnood-fed A. albiman s. faces .igaiinst .t nophes quodriimiulitus..1 m. 

& H."l.,15: (9191196.The treatntiis of the different contpounds J.Trop. . 
did not affect the relative indoor resting heights 3. Taylt, It. T., 11)0; he ecology if .tnopuhhs

ulbimanus (Weid.) in Ila ti. .flosquito .\uv, 
of A. albimanns. It was not possible to character- 26: :1193-397. 


