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AUTHORITY: Hwp1.-.st. f·~·r '~':l~ri:t ccatr ~1 c.'nsul~atLm fr~:r.-• the ilctin~ 
l>ircct0r, lJSo:.~fi .. ib ..::•i'.l t-nd 'l'r'W>";l Or'10r No. 3 .1404, 6/13/55, 

spr!lyi.ng opGr."lt~_nn (Kohldr, 1<.:c..:i~b~:r 1954). P'lrasiC"Jlogic:il iat'.l r!icl 

n:ic. clearly indic~ita tho:: degree ·)f rc~•ue-M.on in the incidence of m'llarin 

generally achicvad f0llo~ .. 'inJ a yc;:J.r 0f resi·lu: . .>.l srrn.y operati0ns, althn.u~h 

entc-rologicel .latn ifflicat·Jd a very c.msi:Jerabl;:; r·3iucti•Jn in :::.nopheline 

densities. In vi~w nf these f!'.'.cts, :>. ra'1re complete epidemiolosice.l 

evalu::i.tin.n of the :~r')gr-3.r;( was c::: nsirler.~cl desirnble, The results of this 

evalu~.tion for.:-; the b::>dy of this re;x-rt and t:i.kr:;;s into considerati-:m the 

vari8US parasitc:logic:i.l, ent0nclogic!'~1, opcration:il population !!Bpects 

of the problem. 

l{al5.ria control in many p~rts :)f the world has indica.ted th<!t f0llow-

i.'tlg n. year of resi·iual spray oper.s.tiGns, no ri:'l:tri.a is f:mn1 in infant's 

under one year c.f ai;e a;d Plns;noiiun f:"!.lcir-::l"UTil inf~cticns in oldar 

children have been reduced t·::J r1C:ln.tively few, com;:.letely ~lisn.ppearing 

in about 18 r:::mths. These epi·-!.eni.:>lcgic~l observations are sur-ported by 

the findin~s of Eyles 'lnj Y0ung (1951) an:l Jeffery ani E;rles (1954) who 
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fouml th1.t f:\J.ci:-:-inrt.ttll infl:;}Cti::ms f?tJncr.'.\l.ly sttrvivcJ in hur.i.:m h)9t !f;SO 

than a yanr but thut a fuw were able to survive for as long ns 17 months. 

idthough info.:ti ins .1.uo t.::> P. vi~rnx ~.nrl P. m:tlnririe arc nblc t~J survive _ ... __ ......,.. _____ ...___ 

longer in tl:e hum0n host, m~' of them survi vo ~ml~, nbout one year, s orne 

survive t.-.ro y·1<~r1> :C:?Yl '.t f·JW sc.rvive three, provided re-infections are 

prevented. L.lte :rel~.rses 0f 1nt..d.Prir.~o htlV·J boen ro;•ortod but th0se follow 

Malaria ~1.;ntr :>:~ .')pcrati·ms ha,,:; been c 'l:t:'rie::l ·m in lfonrnvir· .. since 

1945, but the writ(;l" is n-)t c·.'m;;ct0nt tc: ju.J:~e the sc0po, thoroughness 

approximnte 30 mile radius 0f the C:_'..ryit?.l. .-.tt.m:1:;ts hRve also been mn.dc 

to initiate pro~rnrns in 0tl1Gr c·:;F,stfl~l cities • 

.. s2~-:crs 

Du.c to the absence of reli:ible m"'lrbL!i ty and r.nrtali ty st:1tistics, 

m:...larit)!lctric surveys :'lU.st b~ relied upcn t.) detcn:iine the ~revalence of 

the disease. P::ir<!sitc.lo;;ical ex?.minati~ns of blood smea.rs,frcm children 

nine years of &ge, hc:~ve boen made pri.1r to initi2.tion of control and c.t 

intervals fcllowins initiation, insof.:ir as :;ossiblc. Tabla I shows a 

comparison of such rlata. fror:i the Bushrc 1 Isl~m:i section \·rhich lies 

adjqcent to lfom"'wia on the north. 

The ;x~rc•:;ntr.:.ge of inf8cted indivi·7uals fc:un:i by Yril.L"lg and Johnson 

(1949) seems abno:r.i:iily low when com.-:>ared to th3.t found in subsequent 

surveys. HowGvcr, ~n ex~u.nati0n of the data will show that ~ considera-

ble number of chil·Jren ov.::r the age 'Jf nine ?..nd of friults, in which 



Date :md Area. 

9/48 Glaratown 

9/5h .u1 
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11"'.blo I. M!llnri1~. Ir,!\?ct ion H.ri.tes 
Bushrod Island, Libori~ 

2011 

96;? I 
ll!~h 

Young, ot nl 19/.i.9 

Durton, Oct. 1954 '?:./ 

Burt.on, Oct. 1954 

Inclu fos ~-~ou:1£mt.:J!.'s tiif:>tu!il en: vJri.r of ;'.,O'..J but, not two ve"'.rs. 
\. ·- ;;.,;.;; " ...... " 

Kont.!-"1_:; rLip:nts, 'L:.l:i~-:~: Com:.r,)l ,,ctivitfos, :k:t~,Jnal Public Health 
Servlco, tt:.n:iublic nf !,:_:)·Jria 
Inclul<Js chiidr0r:. np tc :tl!10 y~~ .. rs of 'lg,,; •.:xcept for 19!"8 survey which 

::::::::::::::i=n=~=lu~?~,.::J_::_lc_r_ in=d=j=_\=·~~'=-~1=~~1-=1=s=·===========:====================::::.:=============== 

infection :rat;.:s :ire ganor~ll;T low:.;:r ~re included. Th':: b1sic figur0s are not 

available to dct,;rmine j_nf~ction r:ites for childi'·::m u.11dor nine years in 

Claratown. H:J'1.'"t:lv0r, :for the untire ~ur1.re:.r in Liberia, the infection rates 

in children under nine ye~rs of' age w::.s 52.8 c:.s comv1.rod to tha 0v,}rn.ll 

infection rate-of 30.65. It ·would appear thqt in the younger age ~roup this 

survey is comno:~1·!'J.bl<: to l"'Lter onss. 

The malari0netric su..."""'Vey during 1953 h~s been considered essentially ~s 

basa-line ( pr.J-spray) dr.ta by the present control _!Jer::1onm:l on the basis of 

statements in the FY 1952 h.nnual Report 0£ ti·le Chief, Public Het:!.lth Staff 1 

TCA, which calls attGntion to an apparent ineff•Jctivm:.;;ss of th,1 maln.ria. 

control due to the reported develooment of rasistenc-c to DIYl' on the pa.rt 

of Anopheles and for .:>ther reasons. '1ha survey during 1954, although :i. year 

following the pr-:;vious survey, "!i'P..S started o:tly five months f ollo·wing tho 

eanpletion of spr01y1ng opsrn.ti::ms o~ the Island. The reduction in infection 

rates a.re not significctnt. Hmiever, if one considers only the children who 
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wero born sinco spruyi1~ begun, tlh1 infoction rnto WJH only 2.l~ por cdnt 

( oni:l, fi V•J mnnth old child infoctl3d1 of 1-tl tnf1.ntis ox'unined) compti.r:::id to 

further r.::ductL,ti in infocti·in r:.:.t•Js cvrm thou·~\ tilu~t i!.t>e not as l:'"lW as might 

Of tl.,,, ,.,.,··"' .. lri,, r>r·•,• P,.)11~.~.·;,,,,~·,~o',. T}.~t .;l1f"'"''1·.i:,.,.1 )L" t'11·· •)··p"l"''"-lon m•"''"'U""od i's ~ • ~· • -· ••• - w lid .... '-'"' l . .''I · .I ~ I'.· .... ""-· ~"·•°" 4 . • • 

1/55 

4/55 

T;_\:)::;_o II. ?-1:-ilarin. Inf::~t/.·m LJ.tos 
Li1)er.ian Ninine; C':.>., 3orni W .. lL>_, L:~c'J(;:ria 

98 30.6 25.0 45.9 

7 /55 5 Mrmths 
P0st-spray 74 12.0 o.o 

All children under rmo year Gf n.~u. 
Mo::1th: .. y repo1ts, It1lari<: (:>:mtrol Act,:i.vi:l:.ies, !»ifl.ti.on'.i.l Public Hc1.lth 
Service, Ra1:ii.'blic of Lih.Jri:;.. 

C~il1ren tl'H'' '.l[~h nin·~ r:·T.s of ".g:.:._ __ ·------·---·---------
·---·-------· -·---·----------

Excallent ccntr0l 

Borni Hills, ap?1'0xim'ltcly 45 miles frc1m Monrov::.n. Ti:lc 3.b'.;onco of infectims 

among infnnts and the groatly reducer! :rotes among older children and 0f 
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'l'n';)lo III. M::i.laria Inf<;Ction Hat(3~3, 
Payn.Jsville, L::be:rin 

•>nr c.-.•1t Tr.f •"'t·•rl --
---~~-- ;:,,;;._; -~ -_ ... ,_.! ~- .: .. ::: ... :-- -

t,', l , i· n, l 'llJm I ' ·. ' .... r, .. , ' ~ l • 
l •;.. • .•• • ... '· -·· olJ;t;. •• ~~ 

No. -- - ~:ir--r- --- --.··;· - -- Roi'orcnce 
. f 

_________ .,.__S..,l...,i .. < ... lu._"s.._._ .i'tl 73 ___ .1"l ,:._; ±r.~ .. AlJ ...... } .. ""'/J-'s-+!------------
i y 

63 15.9 2,.. '" . ~, / fo_ q Kohler, Feb. '55 

7 /55 12 ?!ont·hs 
.J K· .. hler, July '55 

'>•--·--··· -------·----·-------·-··-- ···- .. --.---.------ --· ····-- ·-·--- •. - - --·--· -·- ---- -----·- ------ -----

that 

have been f:)tm.! t,o be inforr:, .. Yl. ~·:~0 rolatively srr..:-:.11 smnpl:; (19) m~y account 

for n0ne lx:ing fotuYl 

were fow-.d har':,oring r.n.lari.<! p:J.rasitcs. 

Althougt: nc pr~-spr::;r survey W':'"t.S !'.L '.·:! 11t P"!..ynosville, approxima.tcly 

seven miles fr:--!n Jhnrr:v:.:i, satis.fact;:ir~/ r.::ducti ms in malaria rat·3s appe!.\.r 

to h'lve l::r0cn acc'Jnplish0:i. H-•wevGr, the Sf'..'nples are t·~·n ;:;rr.,:i,11 fnr positive 

internr.;tat.ion. 

Ma.lar:..a. infection ratos "0r tw.-, arcn.s, J.::1hns0;:willc and Du Port, which 

recantly h:o..ve been included in the spraya(l arc.::i., are relatively satisfactortJ 

c:::msiderint; the jxn·iod nf pr:)tection (Ta~110 IV). Du Port is acrc,ss the Du 

Rivor fro~ unspr-'.l;p.;d territ1IJ .. , which Ecc·;unts f.-,r tha over.'.tll higher rate. 

The p0ssi'..Jl~1 transfer ;_.f m-:.1:-i.ria ~1.'.!r·J.sites fr·~r'.'. a fmr heav~dy parasi.tized 

mass stainin& W'lS consir:ered ns r-~ ~~ossible c~iuso c:mtinueC. positives 

being found 1.::-ion-~ the inf!l..nts of B11shrod Islar.:l. •m eY.aminn.tion <Jf stained 

blood fi1'113 did not reve::i..1 ev'idenc.; of such transfers. However, an axperimer.t 
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wa.s undertn.kon to Jotorminu if such transf ur m:i ght bo occurring. Twcnt>y-

intorsperoed with 76 survoy sl.:..Jns f .. ·c·m Be .i;,. Jl:i.11::. Althom~h s0mo of tho 

known negn.ti vc smears were a.djac•~nt tn s:'.:~.Jes wit.h r,:la.ti voly heo.vy 

densititas of p-:irnsit~rn, nr) transfer of Ol'g1.nisms w:15 observed. 

Table IV. Mnlari .. 1. PD.tes, Sprayer~ 
:'\.r•3:1.S ·' Libc:ria. !fo Prc-spr:1;.ii.:w Sut•vi::y 

H.efercnce 

2/55 Johnsonville2 

7/55 Du Port 11 

76 28 .. 9 14.3 Kohler, 2/55 

_J_ 20 25.0 65.0 K0hl<:!r, 7 /55 

!/_ l'Jid, pp. 3, 4, 5 t 
Y Spr?..yed six months prior to survey. 
2/ Sprayed 12 months pri::.>r to survey. _'djacu:nt to uns;:1ray(::d t.orritory. 

--=---=-=-··=..-..:.:-~:.::::::-::::-=-=·=· ========= 
Several malariom0tric surveys h1.ve boon m~.r~tJ in v:i.r:i.ous aroas where nCJ 

spray op;1rations have be<.::n carried out. 'l'h8S·J can be considered roughly n.s 

11 ch<Jcks 11 for tho s~ray-.3•i areas. It is imlicatod in Ta:Jle V that the 

infection ratiJs in tht:ls·::.i e.rrJtl.S ar0 c,msistvntl:r high. 

Tabl0 V. Malaria Inf;:;iction Rates, Unsprrtj'\:!d 1lreas, Lil:>eri!l. 

Falci part1m '11 c • Ii u13'~C1.CS _ 

Date and Area No. 

Per Cont Infected =l 
AJ.,J. 

In t Y 1·u. 
Reference 

Slides Ar: es man 2_ .~ .• g.;;s 

9/53 Sinker 258 55.4 32.4Y 57.4 Kohler, 

9/53 Gbarngn 240 82.5 ioo.oY 88.3 Kohler, 

2/54 Tchicn 148 57.4 77.8 70.9 Kr1hler, 

12/54 Careys~ure 105 83.B 50.dY 94.2 Kohler, 

1/55 David Town 66 72.? 70.6 83.0 Kohler, 

'JJ All children under one ye::i.r of :ige axco;)t as noted by y. 
y IncludE:s children through one year ')f age "'Jut not. two years. 
if Only seven infants in sample. 
lif Only four infants in sample. 

Nov. 1953 

Dec. 1954 

Deo. 1954 

Doc. 1954 

Jan. 1955 
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§ptomologic:tl _Aspects 

A t#l.bulR.tion of mosquito inspections prop.:i.rod b;r Kohler in·Jicates that 

anophelino ll\rvao wert:: rc:.ia.dily f\:mnd in the Monrovi<:i artja from rJa.rl:r 

August 1953 thr('Uf;h th.:; first week in ~hrch 1954. Sine<; tho latJter dn.to nc 

more th~n five individual breeding places hnvo beon f0wYl with anopholinos 

in any one wuok anrl in no instrmc;-) h:ivc the nur11)ors oxceer:led five per dip. 

Since July 1954, (mly rm occ:.\sionn.l ano;>holino larva h!J.s been found. In 

one day's intonsivo riipping on 3ushrod Island thiJ wr1to:r ar:d the Chief 

Inspector ware a':.ile t-:· fin:l only three A. f)<.~m"'Ji~. 

A tabul:itL)n of a.:lult collections for th:J pcrizYI July 195h thrnugh 

June 1955 shows that only 68 specimens of Anonh3les gam1"'j.r10-ool11, woro 

found by ins:;acting or flitting 2,596 hnuses in tha 1I0nr0via-!3ushr0·I-Sinkor 

area. During tho sn.ma IJuri·:vl, 59 light tr~p cr~lloctions yicl--krl 25 spcci-

i th ht I . 19 . . .j.. t . . .j. • . 11 t . men anc ree were cnu.r;, : uring nignu- .,:uae Jl.v111f:~ CD ec.aons. 

five adults wore captured at the base ·-:>f a cotton tree in 19 inapections. 

Comparison of these; figures w:i.th those nf a C~)m;:iara'.Jlo peri:->J of earlier 

years is not possible. Howevor, 0uring ;l.u,r.~ust riml S;:::ptef!'lhcr of 1953, 101 

a.nophelines wore fc~uncl i11 21 h0uses ins~')ected and 117 werG taken at the base 

of cotton tre0s. tfo o.1Dphslinos were f;)uml Juring two rlays of house 

inspecting '.-:,y the writer and the house inSl)ectic1n crew. The only anot)he-

lines f.:mnd wore two r:i~tlos resting at the base of a cotton tree. 

The above results may be interpreted as indicating near eradicd.tion Gf 

AnoJ2heles gam'Jiae and A. me~ from th0 protacted area. However, some 

caution must 1Je exercised in eval11atinp; these data. Several scientists 

who have studied the biology and malaria transmitting capabilities of these 

species have noted a marked exophilic tenjcncy on the part of grunbiae and 

especially of melas. Muirhead Thomson (1951), by mGans oi window traps, 
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demonstratoi1 that 35 to 45 per cent <•f thtJ mclns n.ncl a lesser pcrccnt:1.f1,0 nf 

gambiae which entered a hut during the nieht left it hy dawn. He !)olicvccl 

that DIJr residual applications int·~msified this exophilisrt. Golf:~nd (in 

press) working in Marshall Territory, LPJ<~ria, colluctcd raosquitocs from 

window traps on an ex:)crimont!il, inha'Jited hut cver~r tw.1 hours during tho 

night. He showe1l thnt ~p~r·0xim1t(~ly 23 1>3r cont of freshly ongor~Gd mel'1.s 

left the hut ~1etwoen 7:00 p.ra. ·a.ricl 5:00 a.m. and n.n'Jthcr 62 per cont left 

between 5:00 11.m. an( 7:00 '1.m. (d1.wn). Only :i~,cmt 14 per cent rem--iined in 

the hut n.nd escn.pod ~t ·lusk the next. day. The n1;mbcrs of gaM!Jiri.e captured 

in this experim:mt wor'J low '•ut thG data inJic~terl th~t ,'!pproxir. .. ately 40 per 

cent were lea.vin·~ the hut thG same night as thoy fa<i. (Writer's interpre­

tation r)f Gelf.'lnd Is ffi·'lnuscript cln.t;i.) 

It is possible timt this tendency fc;r eX:r;pbilisn m:ly •)s cnmplic'lting the 

mosquito control efficiency iP.. the l,:cnr·wi"l are::i, u.11:,winp,: somo trnnsmissior. 

which would :icc~unt f0r the slow reducti~m in parn.sito rates o!Jserved in the 

Bushrod ~:)Qpulation. H)wever, the lack of 'lnopholine larvae in suita~le and 

previously productive po'Jls, th~~ scarcity of <:dults in outdoor restine pl1.ces 

exan.ined awl the lack ,')f ~.duJ.ts ca!1tured in ni:.~ht '-)itin;: and light trap 

collections lea.us one to 1:.elieve that t!1e ,').;·10p:1Glines .'lre oeinc; contr0lled. 

The porfoniJance of a series of winclow-trCl.p experiments and a riore thor0ugh 

search for adults restin;: out-of-Joors W\)ul·l gi.ve substantial information 

on this point. 

P:mulatic.m As:x3cts 

In evaluating a. malaria control pr.'.)ject it is sssential that the composi­

tion and motility of the prct0cted population ~Je consi::ler.3d. The populnticn 

of Monrovia is comprised of iL.Tncrico-Li ~erians, f 0reiGn nationals, anrl people 

from the various tribes of Wast Africa. The latter group tends to live on 
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the poriphory of tho City or in tribal villa.goo somewhnt romovod. Fr,Jm 

personal obsorvaticns, it is evid•.:mt th11t theso peoplo do a considorahlo 

amount of moving about. This probahly is largely 10c1ll in n::Lture since much 

of it is on !cot. However, inquirios of house boys 1nd othors indicate that 

they or members of their families may m9.ke one or mnre visits to their hnme 

villngo durin!3 the year. Som.'1 of such vi1.lai~i·.is aro in tho unsprayed nrea not 

yot reached 'tJy the ICA awl tho WHO sp:)nsorc:..l pr01;r'l.111s, Also, it is evidont 

from the rapid growth of the City 0f Mnnrovi0. ~.luring rcc·.:mt years th:tt c11n­

sidera'Jle immisration is ccnst.'J.ntly ·'.)Ccurring. It is beli(Jved that these 

newcomers may '.;o more attracted to th;:: Bushrod area r.".ther th.1.n t'J the City 

proper bccaus•3 •.)f lov.mr rcnt3 ci.nd. other adwmt.qges. As 1110 gots farther 

away from the City, the writer buliovcs th:i.t tho vill~i.fe p'.)pulations m.H.y !Je 

more stabL;. In the Bol!'.i Hills crnnµs, it is 1),:_:li0V1J\! tlnt tha i·nrkur 

population: is m·Jre stable because of tlv.3 steu:ly \·Mrk ciml the provisi0n ':Jf 

standard habitat,1.ons built b~r the C!J:f!l~Jany. It w::i.s callYl to the writer's 

attention that nGar pPy day relatives viG:i.t these camps. 'It is believed· that 

the r:ialariamatr:l.c surveys have been J!ladc -.)f tho m0re iJerm:inent pcipulati:m. 

Such reasonmc: .'ls this 11.rui.i.ld. acc•:mnt f')r the achfovom .. mt of a(!cquate 

malaria contrcl in some of the villagus an'i f::r the slmmess 1;)y which 

parasite rates are being re:luc\:'!d :i.n th0 Hushr-1cl n.roa. ,'1.rlrn.i.ttedly, these 

observations are without statistic::>,! sunport sine::; no data n.r.:; avail::.~.blc c0n­

cerninR the immigration from ~r visits tc· uns:Jrayed areas by these peoplG. 

However, there seems to be no otJhur simple exrlan~tion for the da.ta concern­

ing malaria, t:;ranted that the anophelines aro under control in thts area. 

OperatioJml Aspects 

Ms.laria control operations in Liberia are not easy. A great m::my 

difficulties are •mcountered with p::irsonnel, transportation, equipm1Jnt and 

procurement of supplies. 
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An analysis .-:if malaria control PJl'Sonnol shows thc.t 60 pe:r cent bnvc h::d 

no schooling pr..~ only 19 por cent have reached the ei{~hth grndu or n ttemlod 

high school. One aspuct ')f this problem appears to b. .. 1 the s.'"!lary s.ec~lo which 

is not high enough tri compete with govornmont a.n·1 bus5.n0ss for tho butter 

educated men. rllthough in snm0 ·.Jf the 0p0rnti01Ki.l jobs, education is nnt. as 

important as native n.bilit,y, in tho (mt·-)m.-)lor,icn.l, parasit0logic~l [l.n'.l 

operationn.l su1:Brviso:ry !Klsiti::-mr1 J''th -9.ro o.>senti!<l. 

Absenteeism ap!Jc.:ir:> to l:Je a mn.jor oper·ltionnl :)r.Jbl·Jm. Dur.in!~ Juno the 

pr0ject time book shnws thci..t -91 1~nn d·1.ys nf :i.bsence ::-iccurrecl in a crew !f 

32 men. Durin:_: July 1:~8 ft;ll man .bys wore: lost duo to r:iin ( pci.rtial lost 

ch.ys ware not c '.)Unt.;d) ; h5 wore le st •tue t(i illness J.;1;!_ rcrs(;rnl r:.: '1S,.ins 

and 11 ;nan days 'lverc l·)St ·:luu to p1.vnunt '.1f salaries. This re!lresonts more 

than 26 p3r C8nt of 0per<1.tion tir.1e lost durinf: the mo!1th. 

The maintan1.nco of vehicles in Li.~)cric, is :i ~l"l.jor pr-·bl.:;r~ 1K•th fr11m the 

standpoint of re.~i-J d.ot1~ri.1rati.:m awl of =~ifficulty in 1-:-;cating :ind in 

bcine usi:;d by mall'.ria contr.:)l duri:-i:~ the last week in .June, soon after the 

writer's a1~riva.l. This v.Jhicle is still inoperative as of July 26 because 

the purch3.se of a '.Jattery has not yet boen acC!X'lplish0d. /;.nother vehicle can 

only be used locall~r because tirL::s .:-;rrkr'3cl months at·;o have not been secured. 

V0hicle repair .facilities ar0 li.~tf)d anJ VJhicl0s somi:::times h?..ve to be 

deadlined for considerable }:ieriods before proper repa:Lrs can he ma.de. One 

of the writer's contem)late··I fj.cld trips he:i t:-i l1e dola.yr:id ab:-mt three days 

while the jeep was bein:: 1;iv,m minnr rep:i.irs. f-... trip to the WHO r.ialari:i 

control project at Kp-3.in hrd to :)c pnstponed indefinitely because of motor 

troubles. It wa.s c•msidered th:it n-Jne of the malaria control v~hicles were 
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en.p..'lblo of nm.kin~ this trip so n «'l~W jeop wn.s borrr,wccl f1 .. om the Educational 

Advisor. Tho start of the trir> was rlelayed throe hours while this vehiclu 

was being rop:=drod. A few miles fr0ln M~nrovi::i it was ovident thn.t the 

generator Wl'ts not char~int; nnd we hn.j tn rt.:iturn t·J th0 City. 

Liborin. d0es not yet have n. network of ronds conn•Jcting the Cities and 

villages. To ?\';ach t,}10 vill:i.1}3 not 'Jl1 tho m3.in rou.ds it is n.:;cossa.ry to 

travel aLm11 f•)•.)t iXlths. T•) roll.c:·i other cor.stal p·)ptllation centers it is 

nGcessn.ry t') usu wn.t,:r •)r a:tr traasp:ntatL1;1, 

Mn.inton::\nco ,,f sp1•ay •:::quirnent is n c mtinui.nc hut nr>t an acut11 problem. 

A.ppr.rently spray-1)ounc;3 is not r.i. ;w'.hlcm hvr.::1 s:) thn.t constant ;)ressuro 

valves give no p:1rticul'.ll' adva~.ta~t:. Th<;. last order f:>r spray cans npoci­

fiod that such valves be olimina.tad. T!'lr·•ugh :m err0r, the vnlvos worn 

included anr:i th0 cnns will not he used until thGy a:r»:: rcm·::wod since they 

r.:ipir!ly clog under c0nrliti0ns of use here. 

The procurcmer~t of su;1plios is a m'tj·.;:r pr0blGrn. Dieldren first 

requester\ M1rch 1954 hc.s not yet been :iili'.ced on or.-ler. An emer.r;;.:mcy supply 

of emulsion reqtwste 1 tw.:1 mnnths Ll.~;0 is in the s«unc st cit us. W~ter-wetta:,10 

dieldren is still in sU~))ly here 1 ~ut the emulsion is needed for traating 

the better class 1f h'.Juses in !fonr-ovia. 

fi.lthough the eencral p0pulation prcb:lhly d •Jes not understand the 

reasons why the hcius·.:s imst be sprayed, thtJ r.Jfusgl rate h[l.5 :)een at a 

minimum. However, vr.ith control of certain household posts achieved, there 

is a greater tendency for refusal of the~ S')ray n0w than f0rmerly. The need 

ror more public health education efforts is evident. 



SUf.11'1.ARY AND CONCLUSION _.....~- ._ __ _.....,... 

~~ lariometric dntn fi)r the control program in Li1>uria indicate th:it 

sati~factory prevention of mn.laria is being acc;.1mplishi::d. :J.th1 'W'h th,; d~~t!l. 

f:Jr th1~ Bushrod area must he 9uesi:.iom1rl on tho l)nsis th'!:\.t falci~.rurn and 

totnl infection rates ,'\ro n0t boin~ rerluced n.s rapi-.-ly as W.)ul'i b3 expecto:i., 

"'f tr:ln.snu.' S!::l' n11 ',.-:onrn. r,• I1-'.•.,.,l:li .. ' .. l.' ~.Jl·"' • JI "·'"V-"l" 1)"C"l\S"' (· f th·' '"'1Js·-. ... uorl n·.r<)""'t1·'1 l·'L" v -- ~ -• '•-"1• ·' "( ~ ,.,,_, ..__, · ~.-·;,. \~ , • ~ '.I. v .. VV<. JA. l-" .• - \• 

tions 011 outside rcstin;;: )f m0sq1.iit·i0s r1.n<l th,dr tendency t:~ le:'lvo h:'lbit;tt,ions 

after feeding a.re desir:t:)lr;:. In thJ writ:J:r 1 s O?inion, tho mnst pr,:'>.:1hl0 

explanation for tho slaw decruci.se in r.1tes in tht.; Bushrod Islnn:l .:t!\;n. seems 

to ':le that there is considcrn:Jlu i.1ff·n;1?rr ... tim f:r:r,1 or visits to unsprayed 

areas by thesa ;>3oplc.:. A carrlinal princif>le of a satisf'.lctor;r m.,;'.l,laria 

control progr::ir.1 is to include sufficient 1.:::'u::i. un'ler c,1ntr-;l to reduce tri an 

absolute minimu.m the introrluction Gf inf\:~cted populatirms or 1:1osquitodS 

fror.t unsprayed areas. 

• It is respectfully rec •. mimcn:le:-~ that c:msirler,::,.tion he ~iven tc.: 

tions of tho Ct"'ntrol o:;.:;er:i.tinns. 'l'his would involve: 

n. An increase in the nmn~er cf ;:loc·.l smears examined for any one 

area such as Bushrod, Sinkor, ar Monrovia to 6oO or 1 1 000 per 

year \dth a.t least 100 infants un~l,~r :me year of a:se, if 

possible. Such nu1!10ers woUld provide i:iore accurate statistics 

for interpretation. Surveys fr0m villages in the same gener~l 

area will have to 'Je com1)ined to attain this mm1:H~r in r:iany 

instancas. 
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~J. A mora intcmsivo stud;r (>f tho oxophilic and day time resting hnl)its 

of A. uel'!!! and A. f)a..m'Jir,m in tho Monr:>vi.a nroa. This can bo 

accomplishod ~)y increasing tile search for mosqu.i.toml NStinr; at tho 

:)t\SO of C~)ttan trees, termitiJ m•»un:ls,, in era'; h,)h~s,, utc., :m'l ')y 

the OCC:isiomi.l or r~igular 0poratinn of windr,)W traps on nn.ti VO r\r' 

simul?.t·...:<l r.A.tiv.e huts. Filling th.J 0nt•,in:»lo ~ist Vf\.c.1ncy on thv 

project is ossenti!\l ti' this phrtS:-) :f tho work. 

2. E:x:pnrdinrr th{; Lih.;;ria-ICA ::!ri.laria c0nt:r0l pr,~,1om '1S rapidly as JDssi:Jl:.: 

to exteml ~.t to th0 ur·:m. tc' 1)-: unJcr c:ir1tr< ·l ~:·f th.,;i Li'l·.:irin.-~·mO pr·);:r:i.rn 

:mrJ to th(} dthor r'Jj.!1.tl ·!.tO:l c;'l:istal cunt,ers ::\S :n·i: ·in'.llly pl-innw!. By 

th:ts mc<1.ns, it is ')·Jlii3Vud tint zi. 1~1reu e:iou ;h :1r~;~l will :)u uti-lnr c.:m­

trcl to rninimi~o the ef.tcct :1f ir~irrd.rratii:-in 1.ni !!ti. 'r~ti'm in r:mintn.inin;; 

infccti ·ms in th;J 1·~0nravi:t arou.. T·, n.cc "D~ ·li.::;1: this, nd'li ti.,n-il 

personnel, ~~quipn·::nt an:.l 1;n.terials will '>0 r..:;co:Js~.ry. It is the 

wri tor's ·. ~1inion th:it: 

n. ,\n addi ti :mal ~r ;fi.}SSL;nal perc:m, sa;iitari:.m n• ent-mol')gist, •.Iii th 

J!k1.l1ria c::mtrol trainin ~ is noe'.lo<l to co.rry the cnntrol ;:>rc..gram t•J 

the ~msh areas. This ?ers ... m sl:;:,ul·l not b•J 'l•.!vorse to spondinv, ,1. 

week or ffiQl'a at 3. tiri.e livin;?, i:i ti1e spg,rsely inha~itad are:\S and 

in travelling hy f·)ot as n:;ccssq,!""J. 

b. Local p.~rsonncl will need to ~e tr;,irn~d t·:.i carry on the c;;ntrol 

prop,rarn in the coast~l cor:!l!!w1.itics with a minimum of supervision. 

c. Some me211s of tra.ns::>ortatit:m must ;-,e nrovide,~ f.)r 11::i.t1Jrials, equip­

ment and supervisor:r p-::rs0nnel tn reach thr1se :mtlying areas which 

~o not hav~ connectinr, roads. 
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3.. Securing and training a few individuals for high potential capabilities 

tor carrying on top level administrative functions. Individuals 

capable or being counterparts for the malariologist, entornologiat, and 

engineer would be desirable. However, if personnel with the prcrequi ... 

site education and training nro unn·.r:dlable, individuals cnpable of 

being trained as assistants uO the professional personnel would 91lf ficc. 

One means of training thesu indivi·iua.la would bu through the estnb-

lislunent of a row computative t1•tiinin5 positions with :.l snlary that 

will 1Jttract cr.,,pabL~ men. As these tr::..im:cs beconm able to become 

countcrpnrts or 1ssist'1nb3 for thu profession:.\! porsonnnl, th,Jy ~should 

be given p(:ti!l<ment positions. 'I'hose individuals who do not meet the 

perf onnancc raquircments should be relenscd to provide a v~c~ncy for 

another tr'.linoo. Such a progrr:rn would J;rAntly facilit~te tho 

expansion of the m:li{!.ria control progr."!m e ventu.?lly to the whole of 

Liberia., 

4. Arranging for the m~lariologist and such other personnel as deemed 

feasible, to visit the m::~l"".ria control programs in other parts of 

West Africa. It is believed that such ~ visit with Dr. L. J. Bru~e-

Chwatt, Outstnnding Malariologist now in Lagos, Nig~ria, would ~ssist 

materially in confirming observations ileing made in Liberia and might 

well assist in the speedy expansion of the program ho re. 

The interpretations and opinions expressed in this report are the 

writer's own and the recommcnd~tions are made in tho spirit cf suggesting 

possible m~ans of securing the m~ximum effectiveness for the Liboria-TCA 

malaria control program. 

Respectfully submitted, 

Roy F. Fritz, Malariologist 
Consultant, !CA 



Druee~Chwatt, L. J. 1954 
Problems of Mnlaria Control in 'fropic"l.l .~. frica 
Dr. Med. J., Jan. 2J, pp. 169-174. 

Brooke, M. M. n.nd W. S. Donaldson, 1948 
Transf·1r of Mal 1.ri'l Parasites Rotween Blood films During Mass 
,.,t • • •> n.:i.ning 

Eyl<Js, D. E. and l!i. D. Youn~, 1951 
'l'ho Duration of Untr.J:'lte<l. or Inr.rloqu-:.tely Trc:1tcd P. i"~lcipr .. rum 
Inf,;ct.ions in tho flwwm ~1ost, <J. ifo.t. ::ril. Soc., 10: J27-336. 

Golfr1rni, li•::nry l·l., 1955 
!mooh3l<:s g'1r:ibi·~ 1iile6 :ind An,.,ph(~los mcl:.s Theob;tld in a 
Coastn.l Art-JU of Lib.,;ri;., fost Africa - In Pross 

Holstein, i·! .H • , 1954 
Bi.olog,7 of I!!!..9nholes grmbi~1~ 
WHO Monogr. !fo. 9, 172 pp., G.,;::neva 

Jeffor-.r, Geoffrey, M., and E~tl•::s, Don ft~., 1951.J. 
The Duration in th•1 Hunr:m Host of Inf .-::ctions ~·Ji th ~- Pnn~m:.i. 
Stain of P. f :::,lcinarwa 
J. Trap. !fad. and Hy.~., 2:219-224 

Kohle;r c. E. 1954 
Malaria C:'.lntrol in Liberia; The Problem ;:;nd the Solutian 
Spr.:c. Re9t., Nat. Pub. H;;alth Serv., Lib'3ria, 11 pp. Typ. 
Dec. 1954 

lionthly Reports - 1953-1955 
Mc.laria Control Activities 
Mat. Publ. Health St:r1., Republic of Liberia 

Muirhead Thons~n, 1951 
Mosquito Behavior 
Edward Arnold Co., London, ?.13 pp. 

\tJHO 1954 
Fifth Reuort of the Expert Comnittee cm Mal.aria 
WHO Tech: Rcpt. No. 00, 1~4 pp. 

Young, i.fqrt::in D. and Thomas H. Johnson, Jr. 1949 
A Malaria Survey of Liberia 
J. Nat. M~l. Soc. 8:247-266. 


