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,; “:The Administrationrecommen@ m apportionmentof $34?O~ t? th~,,
!-.1* ,, , .“

SUCIUJfor “i.xisecticides,sprayers, ~~~oratory e~ip~ent and transpnrttO ~xt#?fi~,~.. :,..,.
one area coveredby’the,su+n~a anti..lark work., ThiswouldM Ml the,,:Bl@,’.,.t.
Nilep;ovincewhereS00,000’people’in the G8zira &r’igatedarea are a~ea @ .,

,,
covered,and’it is‘proposedto c~ve”ran additional200,000.in the’surrounding ‘,

~~area.during.1?.!%.‘The Governmentwould increaseits expenditure’fi&laiia ““
,,

,. .
controlby the equiva~entof $~(j,OOO,”to’atotalof $1~0,OCIOequivalent;

. . ..

~o “’,,”:Thisis recommendedas &e’ firsty&r of what:~s j.ntende(l h he aq
.

expandingeradicationcampaign. Discussionshave started,aboutextendingthe

additionalcoverageto ~00,000pe~plb:m 1957 and ljO003(100in 1958- Howeverj,

the wQrkingout’ofa plan of operation”for eradicat~ondependson thi’:visitof’

a WHO~malariol~g&t,whichis to takeplace L the seco~d’halfqf19S$, The ~ :

Administrationexpectgtq make arecmmendation to the nefi sessd.otiof the Board

for,aid..to..this.projectif an eradimtton plan3.sagreedon. ,, ‘“,,,,-,:“
.,, ,, .. .. . .. .!,,. ., .. . .

.’ ,,

Tl!iemalariaproblemin the’Sudan
.... ,.:

,.............j; ~ ‘ ,.
The Sudanj with itsiery.larg&a&a of about2j67~j&)~s~a~ -<

,.
....,.

kilcmetres,is,a sparsely.i&abit.edcountry;i~’’~opulationof 8~?6k,cb8s~owing-
,, ,,,

an overalldensityof ab@ 3,:Y:inhabitantsper”squarekilbme+re:, ;.”
.,, ,., ‘About“,

2j843?oo0people,however~@’a’co,ncentrated%’a v’&ryli@ted area,alc.ngthe

banksof the?l$lean,din the ,G:eziradistrict; .Ip:’theseparts‘o?~he,’co@@y’

the densityofthe popula~~ori’~~~~estn an av~ragq;of about 100 pefsms per square
:., ,.’

,,,
kilxnetre.,.&ing to the geo&a&ioal posit~ob;bf.theccmntry,;”wh~6h<,exten&”.

-,,) .

...................,,..-, ... ...,.
,.. . . ... .,

...... e,..... “< !+....-+-~,.’-.-~,.,,.~,’-,,’<
a~First re”questfor aidta thb p~ogrmce

4

,.,.. . .,,. /from.....,. .’-,. . .,. .,...



.
E/ICEF/L;@6
Page2

from3°45~to 2P50T latitudel?orth~climaticconditionsare not uniform. ,, :

Modifigqtionsof rainfall,relativehumidity,a.ndtemperaturaoccurprogressively

from southto northand the cl~te passesfrom the equatorialto the deserttype;

4* Malariais one of the chiefhealthproblemsimthe Sudan. It is the

principalcauseof sicknessof the populationand is thus responsiblefor its

majorLossof agriculturalefficiency. Malaria,is alsoa cauceof many stillb-

irths and, espectillyin the south,of high infantmortality, Duringthe pasti

fouryearnaboutlJ228,~81malariacasesattendedthe hnspitals~dispensaries,
,. ,,

and dressingstations; this meansthathalf of the tntalpopulationh the

relevantareareceivedtreatmentfor malaria. Accordingto the recordsof the

year 19%1952 malariarepresents$.2 per cent of the totalnumberof new cases

treated,beingfollowed~ tra~homa3.5per cent and syphilis2.9 per cent.

% Gue to the variationfrom southto northof fourmain factorstnamelyt

rainfall,riseand fallof the Nile~irrigation,generaltemperatureand humidity~

the characterof malariadiffersconsiderablyfrom one partof the countryte the

other, Annphelesgambiaeis the mainvectorspeciesof the Sudan, Plasmodiun3

falciparumis the prevalentparasitethroughoutthe entidecountryand is widely

dominantbothin the northernand southe,rnareas.

6, The distTibut%onof malariamo~bidftyoverthe nine provincesof the

Sudanis shownby the followingfigures,whichhave been computedby oomparing

the ratioof treatedcases,againstthe provincialpopulatiw$

Province Area square Populat@n Malaria
$ilometres morbidity

Northernproviqce ;460,000
Khassalaprovince ““ 3143,000
Bahrd Chazalprovince... 212#(200
BlueNileprovince ,40,000
Darfurprovince Mo,ooo
Equatmia prwince 1Q5,000
Khartiumprovince 23~Of10
Khordofanprovince 375,000
UpperNilQprovince ~. ~236,ooo

715,5L9 2*7$ ~
788,230 2,8$
770,954 9,W

1$8407582 :.;;
1,005,570
‘63?,891 ;::$
&86,b20

1,671,62f 2:5%
852,216 1.3%

/Presentmalariacontrol.....
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Tremnt malariacontrol

7“ , ,.,.,“M~laria.con~Ql t~ +he-,$u~an.lgwpaspe~.th~qu@.allthe yhases .

Of technicalprogr~ssqo that.i.t..cs+n.beaatd..tkat all the.devices which. .,.’. ,, .,. .
~.re,kE@wnt.obe benef’icia.lin reducingthe.,effectsof the diseasehave,”been :,, ,.
employedin,,diff~r~ntpartsof the rj.ou.ntryjh .varyiD&de~mee~. Up,”t,o /.. .,,.* ..
1951,the main ernphaai.s,was.,m.antt-l=rvalneagnmx., However,so~eexjerime@x3”,:... . .,
were earri.edqut in 1.949and 1950with$.hesprayingof insecticides,.and :..:..,. ,<
~rOm 1951 Onwardsthisrm?thodwas used morewidely. Residual.&pray,ing.; :

operationsare now widelyused in yertmeiersprayingof major,towns,in smah ,
., ,.. .:

to~~~jin s~memml areis,“inthe &Jor cotton cultivationschern~s;’ati ,
h;

whenevercondition!’of exceiptlonal’eptde~dri~k sugGest’’it. ‘“Iarvalcontrol,,,,., .,., :,..
meastiresare stillused on a 3&oc scale?’

,, ,,-,
Thaebulk Of’”’’theanti,-rf~laria~ ,

..,.,.., ,.
o~ertitions& preschlblycefitr.@,in ‘#e ~l~s’~ile’~rbvince“&ridin the N~r~rie~ ‘“

,’
Wotince;’in view of”~lmireconomiciruportancedlich is due &inly”tiocotton ‘

,.,, ,, ,’

~rodiiction~ irri~atkdWeas.” ‘It is rckgh~ estimnted’t~ata ?op;lati& ‘

Of ‘~,000,060was:direc’tlyprot~cted&uring’& yearJuly’&53”toJune l.@+}asa
..... .,’ ,,,

rem.iltGf’meaqu’iesa~ain$%eith6r the $arva or adult~osq~ito.
,, ,,,. ,: .,-,-.

Hans of the Governmentfor futu~pmal.artawork ,,.
8. The Governmeri\,,wisbes,toex~~d malariaoperationsfirst of al; .,.. . . .
in two mtn areas: , ..,. .,” , ,,...‘,.. ,:’-..

.,, a)..theNo@qm l?rovj.nce, . :: ,.,, ,.,
-..,

%) the 133m..Nile,ProVinae :.‘ ,,. ...

9- The NortnernFrovineejbetweenthe Egyptianborderand the I(ha*toum

province,.,inthe stripof~uliimted.latiaio~the Nilejhas .apopulationof :

about,715JOOo..Atthe.request.bfthe Government;’aWHO malariolo~istvisitecl

thisarea in November-December1954for which,,i~ June 1954;the Government,.
had alreadyrequestedassistancefrom UNICEFa@WIEO. .,The.courseof ‘

developmentswas ~hangedjhowever,due to,.exceptionalheight.ofthe flow”..ofthe

Nile durinGAu~at$!e@emb,erqnd (2ctob.er0$ ti~~atyear. ~he E~ptian Governmentj

fearinga secondanoyhelesganbiaeinvasionof lJpyerEgpt similarto thbt of 1942:

offeredWe SudanGovernme@ assistaricein a gprayinGca~mpai~to.becarriedat,
..:,,. ,“ ,, ,,.... . .

,.,, ,!

. .
,.

: . . . ,

‘ /alon~the_%apksoft~eNile..,.. ,,, .. ,, ..,,.,.,,,, 4..,,-’,.. ,..

. . . .- .!., .’ ,., .

.,,, ,.,’ .$. ,’. . ,.! : ,. ,.! .,.
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along the banks of the Nile southnf the frontierup to the fou~’thcataract, As

therewas a risk of epidemicoutbraak~thiswas acceptedby the SudanGoveriunenk

and sprayingo~erationswere carriednut ‘betweenSeptember1954and February1%~,
,.

It is the titentionofthe Governmentto continuemalaria“controloperationsin

thisarea in subsequentyears. Internationaltechnicalassistanceis being

solicitedand the pnssibili’tyof requestingU’NW$ assistancemay ariselaterif

‘developmentsso require,,
.,

19. The Blue’NileProvi.nc~is to a greatmeasurethe centreof the wealth

of the Sudan,as it containsthe Gezirairrigatedarea~whichis the seatof a

most intensiveand profitablecultivationof cottnn~ Thereis everyprospect

that the economic@ortanc@ of the provincewill be greatlyintensifie,dwhen new

irrigationworkshigher.upthe BlueNj.leare put.tihan& Thqreis a very lively

appreciatingin the Sudanof.the healthconsequencesof alterationsin the .yater

balanceot the countryside,and the authoritieswish to take alJ possible steps

to avoida repetition of some of the undesirable~+productwwhich followed the

startof the original.Gezirairrigationin 192~Pespeciallyas regardsmalaria

resultingfromthe increaseof annphelesthus stirmdate& An immediate

consequenceof the new irrigationworkwill be vastlytn increasethe breeding

groundsfor the main malariavectorin the provinces A. gamb$aeand perhaps

alsoA, pharaoensisand A- rufipeswhichare alsapresent~ Clearlya circumstance
~—

of great dangerwill be createdfnr increasedMlaria transmissionunlessprope~

precautions are taken,

11, The totalpopulationof the’provinceamounts

one and a half millionof vhornlive outside$he Gezira

has been under continuousagriculturaldevelopmentfor

to sometwo millionpeople,

irrigatedarea. That area

thirtyyearsand as a

resulthas been an all-weatherroad systek$ it has als~a prosperouseconcmy

and a healthdepartmentorganizedasa separateand .semi-autonomousunit of the

provincialhealth serviee* Thisunit affordsprotectionagainstmalaria~ a

twice-yearlyresidualspraying with gammexane,

~, In 1951,beforeresidualsprayingstarted,,3,200casesof malariawere

reportedin the Gezirairrigatedarea~ In J.9549‘hethirdyear of residual

sprayingstherewera only600 casesreported., The extentof the activities

/are shomm.by the fallowingfigures.G,.,.,



h

are shown

13●

.:,

\

by the followingfigures:

Quarztityofgammexaneused during195h Ibs, .1?0,000

Totalnutierof
appro@ma,t,ely,.

Totalsum spent
(OUtOf which

No. of mosquito

No, of Sanitary”

No. of spraying

No, of veh~cles

roamss@@ed”(each ‘ ‘ ““
5oosq4 ft.) ., , 26S,000

for insecticidesand +xausport
ZE4P000’for Iabour) , .=’ ,18,6S0 {

,.,,, ,,
~~?n 115 ‘
,,!. ,. ,,:
Overseers

,,
““7’

cyclesper anrwm ; 2 -

(Icrries)”. .’:. ” ‘, 8 ,
,’

It is the intentionto cwrb~ue malaria&ntrol”’& thesemeans“tithe., ,..,,
Geziraarea. Ecobomica~lyth’aarba iafiaffordthe cost,and thereis every’nqm

thatthe controlcan be renderednior~’absmlute.The authoritiesare conscious

that theyhave beenproceedingsomewhakempiricallyand theywish to increasethe

amountof scientificmalariologybeing‘ich% ‘U&ortUnati~, the Su”&nGovernment

does not have.suitablestafffor thiswork,’&d ’it$s”thereforeproposedthat. .
internationalstaffrequiredto assistin startingthe malariacontrolin the

remainderof the BlueNile’pr’ovfi”cewill also includethe Gez”iYairea in t~efi”

sphereo~ activities@

14. In the,remainder,ofthe BlueNile

approximately1,s00,0!)0, attempts havebeen

,,

province$with a population”of

ma@’atimalariacontroland the

ProvincialHealthOfficer-canmobilizeSO 3-mansl~rayteams. Theseefforts,have

beenhinderedby the greatdifficultyof doingtwo sprayingswith gammexane

duringthe rainyperio~ Inl?5h, 7~tO00mal&ia-caseswerelamwn to the

authorities. The Government~s plan for the ihtureiS to concentratethe malaria

controlefffirtson the areasm’hichwill be firstaffectedby new ’irrigationtand

to extendthe workbystages frnm theseareasas a basee ~t’isfor themalaria

controlwork in theseareasthat U’J!JICEF’andWHO assistanceis now beingrequested

by the Government.

/w, 4 dwiy ● ,,.,



15. The tran~missionseasm.ocui~iesthefourmonthsfrom mid-JW.Y

to mid.-OctobercDuringthosefourmontlwmovementarourilthe yrotince

(thepresent G-ezirairrigationarea mwpted.) 38 diffi~ulk0W@2 to the

rains. If’protectionis tobe @ven to the poyulationbyresidual

swaying, the work should.be cor.@eted’3ymid-JtiWa~ld”itsefficacy~@

persistuntilthe end of tl.etransmissionw.Yascno

16. As has been su~gesteda%ove, the new irrigationwork will

greatlyIncreasethe MIaria dar.gerlxcauseW tlleincrea~eof the vector

species. It ia thereforelo@cal, beforethat increase”takesp~aceftO

takeall pos&l.blestepsto reducethe vectorfschancesof findingan irtiectfve

blooddiet.

17. This meansqtartinglmlariacontrolnow . whileyactorsfavour

controland beforethe human populationis greatlyixweased. Insofaras

it is possi.%leat this sta~eto make an es%im@e, theremust he fron 3 @ >
yearsavailableto the,healthauthoritiesto eecvrea Good.basis 0$

controlbeforeany lar~escalechanGewill takeplacein insect-humanecology

aq a resultof ZrrtUgtion*

ti. The Governmentwouldpropose,if it can obtainthe

necessaryassistance,to extendprotectionoutsidethe G@zira.are@ to an

additional.200;000peoplein 1956,expandingto 500,000 in 1977 and

l,OG0,000 in 1958* The Gezirairrigationarea,aroundwhichthe Trojectwould

extend,is a potentialcentralcorefor eradication.lTaturalbarriersexist

to the n~rth-eastand north-wea$in the shapeof semi-desert~egionswhichare

onlysparselyinhabited..The main expansion of the proJectwillbe to

the southand west,where cnceaGainthepe@ a,naturalli~tin.gbax’?ierin,the

/seti-@esertand ‘qoz”
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semi-desert and 1’qoz’’s3n&areaflof’northern Kordofan provinces To
the east,lie the m&ntains of Et}~ioBia,where.ox~ thd rivervalleys

give da~er of re-j.nfe$tion. It isto.thescnzth that one Wst -looti‘

in orderiO find the expocedfla@ of’the area ttis proyosedto “’””

yrotecti Thcughthe BlueNtle,Trovinceis.~ar~elymade of the dry’

centralclayy,lainwhichstretche#.Qverits bordevin’thesouthernQ&t

intoKord,ofan.and TYpperNile+?ruvinces,it la ‘touchedat one pointWJ ‘

the flo@dplainreGion of theU~peyNi.le,which i3 an excellentmosquitob~eeflin~

ground. It willbe necesaan~to investi~ate’howlargea danGerQf ; ‘

re-infectionthis,presents,and what Ixnvxler step~ w3JJ be nece~~a~.’ it””

wouldbe wrongt,omake too.,.mchof thisatthe-momentbecausetheupper

Nile FrOtinceie not de,n.selyinhabjted,and the $wampccx~titrydoes not “

actuallyexter~into the:areawherecontrol:is yroposed. , ,
:,,,

19● AWEO ualariologistw3Jl,hevtsiting.theSudanin the second

haI.fof 195>to inyeatilgateand discusswith the Gcnwwnmentthe General ‘
,,

strate@ for’erad.ication,and to help yreparea plan of operationsfor

the next few years.

~*
The Administrationconsidem tk..atit,wou~dbewiser to await,.

the reaultaof thiswork beforeconsiderin~allocationsfor 1957and a plan

extendinginto later yearn. However,aid to extendcoverageoveran

addttionaz200,0C0Geoplein 1956 is recomment.ednow, tn”ordez*to allowthfs

work to startas proposed by the GoverWent in the first half of 1956Lotherwise!
anotheryear will’belost,one of the few remainingbeforeirrigationaggravates

the problem. Moreoevera Governmentrequest(sincemodified.)has been

Outst.zuxltngsince’$uve1954. WEO @ves its teclmtcalapprovalto this1956

extension;theCr&ntzation also e,~ectsthe lar~eplan to he successful.ly
. .

preyaredlaterip:1955and @ reddyto contributetechnicalassistancefor

its execution.
..

-’.

/I?lanQf o~er;tiorm....

,..
l+. !.’. .

. . . .

. .
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Plan of operations

a.● A fullydetailedplan“ofoperationswill be preparedfollowingthe

visitof a liiOnalariol.ogistin thq secondpart of 19.550Basedon initial

studiesbjjWHO,UNICEFand Governmentrepresentatives,however>and with tile

,techn%calapprovalof ‘WHOmalariaexperts,it isproposed to extendspraying

operationsin the ~Wng areaof the BlueNi@ Provinceto cQveran additional.

200,000persons. $t is proposedto use m insecticidewhichoffersgood

protectionthraugha singlesprayingcarriedout beforethe rainyseason.

Dieldrinis there~orebeingproposedwith the possibi~tyof transferto

anotherinsecticideshouldfl.uthertechnicalstudyon the spotshowit to < ‘

be desirable. Internationalhelpwouldbe wentedraotonly for supplies ‘

and equipmentbut also for the provision.of traiqedstaff,and WHO is

thereforeexpectedto provideone malariologistand one entomologist,

Thesestaftwillmake theiradviceavailableto the ied.ra area d.so.

22. CorrespondingSudanesestaffof good gene~a experiencetil work

withthe internatZor@staf$so as to gain specializedexperiencenecessary

for laterindependentwork. A totaZof i.00fieldqvm wizl be available,

UNICEFcommitments

a“. UNICEF2s requestedto providethe following;

a) Dieldrin~50jjwettabledispersible
15,000lbs

b) Sprayers,

100
c) Transport:

4 L=drovers 4 x 4 ~

d) LaboratoryEquipment

‘Contingencies

Freight

Total:

$17,0C0

2,no

$;000
2,000

1$500

3,000

$34,000

/ Note on supp~y requirements:B’JOC
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Note on supplyrequirements:

1!

a) Insecticidesand sp”rayers:Pe~.dingfinaldetailsto be agreedwhen
tileplan of operationsis concludedon the basis of the NHO e~ert~s
visit, the abovecalculationsare based on a dosageof O*6 grs~of
technicalinsecticideper squaremetreappliedto.anaveragesurface
area of 45 square m,etresper rmome
persons per ro~m..

b) T~ansport~ In 1.956the Gctvernmept
OL personneland suppliese The 4
be used for supe’kvisoryduties.

WHO Commitments

Tnereare approximately two

will.provide 8 trucks for transport
vehicles requested from UNICEFwill

Z!t. TheWHO Re~idnalOfficefor the EasternMediterraneanhas participated

in the planningof thisprogrammeand the projecthas the teohnicalapprovalof

WHO whichwill prQvidethe followingpersonnelout of TechnicalAssistancefunds:

a) 1 shori+erm consultantmalariologistin 19$5.

\ b) 1 malariologistand 1 entomologistfor the wholeof 1956and 195’7,’

c) 1 fellowshipfor one year in malariologyor entomology,in each

‘of the years1956and 1957,

b) and c) are subjectto supplyassistancebeingavailableto make

the projectpossible.

Gmernment commitments andmatching

2P. Estimatedexpenditureby the Governmentduring19s6in carrying out

its anti-malariaprogrammeis A 170,000out of whichA 25$000 ($70,000)wouldbe

new expenditures

Targettimeschedule

26. The firstyearlsinsecticides,sprayersand vehiclesare requestedfor

arrivalin the Sudanearlyin 17~6.

/:

.,-- ,


