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T RODUCTIUN

The lmown hstory of malaria n JSrudl Arene 18 coupars sively shork,
It hardly covey s wwenbdy jervo s.ace 2lorma infecvions were distinctly
observed amongst emsloyess of bthe Ar bran Awerzcan 01 Comoany, 1a the
Easbern Securon of “he coun.ry ia Lhe verr 1943, o5 rezroried by Dar y 1957.
Prior to thet dete, Farid 1956, resorled .het melaris hos beea denply
rooted .o Souc Lrebae since we pre~Iilea ere.  Othsr fregmenldl recorde
sgauiercd 1 verlens 11 et ure., orovadc lamited waformaiion rere dineg
the orevolcace of 'he dag.o € ~g swme (oo L2000 Ln o tne coun ur, Yowrd
the sod of 1950 =nd vhe beryym ne of 1951 ¢ sevcre loczl erada ne occurred
an Jodoah=iec a prec, a. "ell & he ao_ cceat of =t ol odl Foonr,
Hence, a laivicifine cimmas n "1as ered oo by che Govornrer  to coobeb
the eridenze 10 Jed . on Sowan., Suh 2quescl, the CGCovoonncn, Cecrced o
take more se 1oas g.8lg 1n dorbotin melee, by recuc tine Jk fsoislance
of WHD in the ma i.ur. On 19 M rch 1952, he HO Welrme Gen .rol and
Demonsire taon Team ermver o' Jeo e ~ad sue” “hen “he sroje. . has
gonLinued ¥vioh objec ve: o oen due 1isuoo he inders

1. Con avl of Anc hole~ . moee o well a oln.y wolaria voc o8 in
Jaduehn Lown and Ja vollercs el T ecn Frow ane vlleces slan a7 along
Jedaah-Mceu~ roae, wich about 100,00 anh bivects. This arez will be

T I rred to oo WThe “Caleraepne Area®,

2. Demonscorctaon of malarae consrol by DUT remdual s rayang of premiscs
of Wada Foime and loesli vies o Jociab-Mecor roc., 1o Jro.ech 1ah2bl wWwnod
not e ceed:ine, 4,000.



EM/ME-Tech.2/11

page 2

3. Training of a matchaing teem in the modern :icientilic and most
economicel methods of combeting malaria, in additon to training of
a number of malorma nsvectors and techrnciens,

Lo Conducting melsma surveys in nlaces to ce asreed later on beuwween
the WHO Maloria Teom Leader ond the Mumstry of Heelth. Since thenm,
the duration ofi the wrojeti has been exiended several timmes, It
underwent different ohases, until it was terminated on 30 June 1959.

The Government/WHD Project tas demonsbtrably fulfilled its
objectives., Modern methods of controlling mlaria were demonstrated
1n other two areas, namely Southern Valleys and the Baitern Provance
gince 1954 and 1956 respectively, 1n addaition to the Pilprimage Arca
which has been largely extended., Likewise, the total murber of
inhabitents directly orotected has been sigm ficantly increased and
r-ached 522,325 1n the 1958-1959 season. Other noris of the country
were covered by surveys. In 1954 the South Western Coastal Flam
and 1h 1957 the North Western section of the tountry were surveyed.
From the standpdint of training, the Government, With the helo of WHO
Team, estrblished the Malama Traln:mg Centre at Jeddah, which offers
theoreticsal and practcal tramoing to different categories of national
malaria workers., In the meentime, the National Maleria Scrvice whach
did not exist before 1952 has occupied a recognized nosition in the
Ministry of Heelth and its budeet reached four million Saudr Rials durwng
the last fiscel yeer.

RESULTS AND DISCUSSION:

Pilot Project Arcas:

Pilerimage Ares: The sohere of zctaviuies of bhe WHO Tsom in the
Pileyima-e Area goreads over an aresz of 30,000 scuare kilometers and
mncludes tte two larpcct eities 1n Saudi Arabia, 1.e. Jeddah and the
holy caty Mecca. The western side of the area is the Red Sea coastal
strip bebtween Rebigh, 156 kilometers north of Jedeah, and Leith,

210 kilometers south of Jeddsh. The eastern side i1s the road between
Sale El Kebe:ar ond Berkah, and the segmecnt of Mehd El Dshab road fram
Berkah to El Mahd. The most nerthern valleys included exe ¥Wady Hagor,
100 kilometers cast of Rebigh and Jadi Mabhani, 50 kilomelers north of
Berkah and 15 kxlometers west of Mohd 1 Dahab rozd. The sauthern
boundory of the arez is Jeddah-Meccce road. Almost all localities and
inhobited valleys penctretng the Hijez escarpment within this area
were covered by the Team's activaties. (See map I).

The summer clime we aleng the Red Sca co2st 1s hot and damp. The
temperatures are seldom above 100 °F and the relative humadity is usually
over 85 ner cent, Humidlyy is gencrelly less inside the line of foot-
hills erd on higher altitudes. The winter 1s warm ond pleasant, with
occasional showers. The cverage annual raynfall is 3.5 to 4.5 inches
thot :E’lood the numerous wlleys. At Jedoah, témner ture seldom drops
below 55 °F with relataive humidity of sbout 55 percent.,
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The soashern section of this arca, hos boca subjzel o cor trol
mersurcs soec 1902, .o, Jucr a sov , % Fobup nd Jed-ah-Mecee
roac. Loser o, e@ilrol weroarie e O ooreeadcd  rooualldy oer by recr,
to, eover ag rren 0° 2Lomb L 200 sowe o Wlamecers cu. w2, oo 1958«1959
grogon offcen. = awo.tebion to 356,000 _unabatl. 1. , "nd he roct of
tle ar o oL be 1 X6t o seove ¢4 corbrol.

Before VNS oo cwe oot 2 Jhe TTIO 110l Te Tva 7 g no Jrovious
mrlarlome Sric-recer’s eoncerning the projett ~r.~ sxisted thrt could be
uga’ ws"tog1g, 1le anly rocordr whooh wrrtly ‘gprre an Icer cboutr the
seve.e wmelor.e endone wwer oceurzod ot Jeddeh wnd une gy cant ares
in 1950-19481, ar. e ¢l nresl »ocorcs of Jdocccth Goveraent Hos-iual.
Ther. 'ndipd w shat 2,93 melame crso. woeoe regaslared during tho
neripd, from 3 to 30 Deeemuer 1950, anc 455 oo cg fran 9 to 16 Jenuery 1951%
No doubt, ov lec ¢ Couble the mumber of rc iscerie coses, Or CVEN moOre,
digmet re ort to Lhe hossoital.

1.1 The Urkan Scetaron of the Pilprimmce Arcas

(a) Jefdah Towns At Joddeh Lo malavie trens rseion hee been
ended srace 1955 when monthly rogular lervacsde cyelis move becn;
moLn basned, evidenced by the reoultc of meleriomciric survcys among
Jedcah asdhocl chiléren c2 + cd v s ace Morch 1956, Only 8 Homtave
erses covdd boe de ccled duriag thos per od aad were fourd oo be
amporved cas.s. Also deduch cown e sog aioskirs Rove Lle CoLree
from the veclor &, ~ruwbi-c, as mdiceloc 27 vhe moninly cobenoloracal
survers awwonrhouw  he 1958-1959 senson.

(o) Mecuo Town: DSance Folruary 195¢ Mceen town cac o s oubskarts
howe been included nn the consrol opcrevions. A rousine monihly
lermacediny eyele »escdedty monthly entomologicol sorswey ne- been
performed. The farst maleraome-ric eurvey it the town wes ~crformed
durang Februory md Merch 1958, No siagle cese of pawamiuc pos.dve
eould Do detscud among 1705 school children. Among out-satient
acueadonce 2l Mecee Government Hosoxlal, four anfcce@ions which were
nroved to b 1mrorwed fron meishbourins couns 148, nemcly Tamen, were
fourd. The crwec sylcen rowe wes o low os 0.17.  Such resul.c
leave no daabi thot Mecee has sinec becdme a me¥arma-~frec town, though
A, gombiae uscd Lo be fourd in odl numbcrs in Februory and Morch 1958.

1,2 The Hurol Sectaon of the Pileriaagc Arcas

Tre firslt rclz-dle r.cord 18 ghe 1n.012]l MAIPTLOMESTIC WE~ENTAY
survey by the WIO U.em in adi Folo "n Deccomder 1952, The soleen
rabe wes 31.5% ond whl crude orroel < 10 € 28 6.Te.  Stace then, Wady Frima
and localaties of Jeddeh-Mcecr road hove been amuelly surveoyed, followed
by DIT residucl sproyaag.  hAccordingly, ue wo 1957, malarme cademycity
was lncpely reduced oad LornSMASZLON AN WLrra acd Svlcen rete bocome ss
low a8 77,95 and anfand caresite rose 0F and erudc norasaic raie 0.4%.
All of the I'uw paraa o moes1rtave ce.s wers nroved to be immorted.
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Farly in 1958, the projecct ares woz subjcet to excocntional repented
high floods ond hervy rainfell which produced extcnsive swamns everywhere.
This w2s counled with favour-blc we-ther conditions for the princimal
vector A. pambiac which prolificelly rcproduced ~nd recorded an outstending
index 1n trc une roved oert of the nroject are~, wnere consequcntly a
sevore malsrrin e iounic occurred. In the unsprayed arer the solecn rate
was as l-h as 65.3% and infont narocite rote 35.3% and crude parasite
rate wos £5.5%. All opc rroms were oliecled 1n similer degree.  1.8%
of the -sragive nositives were doublc infoeclion with both P, vivax and
P, falciperum. 85,24 of mlaria ceses werc P. falicparum and 16.9%
P,vivax. The sorrycc arcs was slightly affected duc to the infiltration
of vectors from the unsprzyed arer and ceaused resummbtion of focel
transmission i1n thc wwer ond micdle stretches of Tadi Fatma as well as
in a locrlity north of "»di Frtme called Hedo Shrm where glterataon of
premses took plocc. The spleen rate was increased o 17% and infant
parasite rete was 0.7% and the crudc parasitc re .e was ?2,5%, while Jeddah
town was successfully protected.

During October and November 1958, the repulor annual surwy was
carricd out 1n both sproyed and unspreyed sreas. In the former area,
it served as a post-opcrational survey for Januery and February 1958 DDT
application, as well as pre-operatiopal for October and November 1958
spraying. In thc unsprayed arca, i1t provided information concerning
the nawural anaual fluctuction of the prcwalence of the discase as well
as pre-operational survey for the first DDT sprayine which would be
applied during December 1958. Results of thesc surveys showed th~c the
endemicity of the sproyed ares was reduced to a level similoy to thet of
January 1957, end enidemiologrc-l investa-otions done on positive cases
vroved that 211 were either imported or relapscs from the previous
year's eprdemic, with the exception of two cascs from Hada Sham north
of Wedi Faimo thet proved to be autochthonous. The erdemicity of the
unsprayed ares h?s been relatively reduced and spleen rate becamc 22%
and infont parasite rate 10.7%. It wos also noted that P, malariae,
which could seldom be fouad in nrcvious amual survevs, was promagated
and recorded o rcletively proncunced rate of 4.6%, whilc 78.9% of the
mfcetions were . filerrarum and 16,5% P, vavax,

The lost post-operstional survey which waes carricd out during Anya]
and May 1959, vrovadcs thc most recent informe tion ree«rrding the area
which received scwrel rocrul-r annual spreyvings as wWell s the arca
gsorayed for the fairst tame. In the former zrca the endom ity was
greatly reduced, as evidenced by a splecn rate ag low cs 2.9%, infant
paresLte rate 0% and crude parasiic rave 0.5%. The few nositive coscs
proved to h¢ dll amsorted cases, Neizher adults nor larvae of
A, gambiae ond A, serpcnti could be encountcred. In the arce which
received only the last sproyang, the recuction of the endemicity iras
more pronounced. The spleen rz.c bocame 14.8%, infont parasitc rate
5,1% and the crude persoate rate 6.4%. Also investigstion done on
positive crscs proved thrt all were eirther rclapses or imported. No
adult vector could be detecl.cd (for d elailed malariomctric data sce
Ammex I).

During the 1958-1959 scason, areas behind the Hijaz mountain wall
were surveyed for the first timec. Melaria endemzicity wes found relotavelr
low in localaties at n elevotion of ~bout 2,000 feet; such as Madrakah
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and Arhet 150 kilometers norihes ot of Jdedech, This mey be due to the
avsence of 1he prancipal vector &, z7abanc.  Arcas 80 kalomelcrs
furthcr inland, wherc -lcv~blonm rerches 3807 feet, such o5 V231 Maham
and Bgheirs, were found molevia-fres and nong of the known vectors
could we delect.d,

feparding the food nroferonee, Al rombize 1s cndophegous with
very little exophilic tendcncy. Zoihry TTQ_MT found tha. out of 104
blood-fed femnles collectid from & saviing room, 94 wcre cngorgcd wath
human Wlood, fiving sn anthropevhilic indcx of 90.4%. During the
same scoson, he 2lso found that among 141 specimens dissected from
daffercnt locelitaes wathain the Pilprimage Ar.2, 5 hed their solivary
glands infected wath sporozortes, nroviding scorozoite rate of 3.55%.

The degree of malaria endemacity and epidemicity in the
Palgramope Arce may thercfore bc concluded to vary from year to year
end is nosaitavely correlated with the amount and periodicity of
rainfall. In searoag during which hervy mwanfall and high floods
occur, snaclious swamps which arc produced everywhere provide ideal
breedmg places to the principel vector A, gombizc., Such conditims
increase tremcndously the covacity of the environment an outbong up
the prolifacity of thc vector which mry couse scrious ocutbreeks. It
woeg' 2lso obscrved thet the density of 4. gambice renches its peak
during December ond Jamuisry., The secondary vector A. serpenti is
usuelly found in smell numbers everywhere and over a longer season.

A, screentl seems to maintain 2 low rote of transmission and endemicaiy
of IR discese, until the orincinal vector 4. rambice occurs 2

relotively hiph density and causes the sprcad of the discasc and its
exzcerbation which may somctimes recch enmidemic forms.

It is noteworthy thet movemcnt of povuation also infiuvences the
digpersion of the discasc and imoortotion of ncw wfcctrons in the
Pilgrimage Arca in particular. 4 considerable oortion of the
population live o5 semi-nomad and nomad bedouins. They move over
a loerge arca of the country, grozing their lavestock during the
pasture season, which caincides with the malaris tronsmission se2son.
Secondly, a continuous antroduction of source of infection occurs by
labourcrs coming from Yemen, secekang opportumines in Jeddah-Mecca
Area. The third category of source of melrraa zmortetion is the
infcetion wvhich comes vith the mass agplomeration of palgrims, as
evidenced by the rcesults of milgrams' blood survey which will be pre-
scnted 1n later rcction of this report. This subject hos boen
extensively studied by Farid (1956) and Zahar (1957) and 1t s emphasizcd
that the p;l.quma?re: scason I8 ~dv-neins to rolncid- with the malsria
tronsmission scoson in she Pilgrirvre Arce in four yerrs! time ond will
remain so for about twenbty years.

In the light of the achievzd results, the present status of malaria
in the Pilgrimage Arer can be recogmized as a step toward eradicetion,
The nexghbouring arers north ond south should receive intcnsive DODT
spraying befere the discontaimuation of inseeticide avplication in the
Pilprimage Area, otherwise, 1t will be threatened by the re-infiltration
of the principal vector A, pambiae, whilc the area 1s flooded with
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parasite ¢'rricrs fg cerlier andicttd, On the other hond, since the
Prl-rame~c Arco lics on whe oulckir.e of A. <. mbiae .o ro~licel
diourilowcion, this veclor is conmdercd herc ou.t of 145 howme, ond
moeneive us. of roo.fusl INS.culoicc on n w0l coveraj,.. vrsis micht
lecd Lo coodiervion of Whe moecacs from Jhe arce, I 1s recomnended
it acoive surve llapnce to wemcdie wcly orrownzcd. The azm of this
swasen 1o the clmminovaon of the resicarl nockevs or rnaissioa
metnuoraed by the sceoadrry vecwor A. scrrentr, coo Whiorce lovvicading
MCoM AUTCsL 8376 1motr. ¢uic: L,

2. Tac Soushcrn Valleyss

This 15 e seceond arc? whore uhe wd0 Teem demonstrobod the effect
of modcrn con o rol methods. Thecce velleys lie ecsl of the Asir
cscoroment, extend ne from 400 kilamevere souch of Teif untal the Yemen
fronticr. Theec villcys arc Bishe 400 kilome wers south of Teif,
Tabale 20 kilomevers west of Brgho, Yhrwleoth 120 knlomcters scrubh
of Bashe, Hobune 320 kilomcucrs souvdh of Taithlcebh ond Horron 30 kilometcrs
south of Hobumw enc closc to Yomcon. The znhabit nte in these areas are
cslime «¢ av 31,000..

The cliwrw of © 18 oree oz “C_lCl"Cllly nob ¢ dry In summer, very
edld ain wind.r. Reinfall uswally sctorbds in culuwmn. Floods
frequent 2nd flow from the western ond sculhcrn haghlonds i.e. Agdr ond
Yemen.

Since the melorms ousbre-k which occurrcd mn Nerron Vellcy in
Occobcr 1954, 21t hos becn annuelly surveyced prior teo DDT. rcs:dual applica-
taon, The iniwal pre-operabional infons paresite rowe Wes considerably
hich {45%) accomparilcd by crulc merrciic rabc of 23.9% and solecn rete
of 37.2%, A veer ofter Lhe far-t DT risidval soraying which hed been
applicd in Novambor 1954, the infen® perasisc raw droored down to 0% s
well op the enlecn rabe 0 Auo4%.  Prior to Novumo.or 1956 DDT 2 plicetion,
cxeeptional hcevy vrinf~ll oad hach floods occuryed ot on orrly.drte
1.c, July 1956, Tids offcrcd blic Jraiancipal vector &. -ambloc Tevour:ble
conditiong to renrodvec ond memutIn Lronfission n a lumbted arce in
the woper strete of She vwwlley, whoere alicrotion of nremiscs took ploce
end disburbed the Hrotiction offercd Wy Uhc »rivious rosdual sproying.
heeordinely, in Novembor 1956 infrnc Jexrsi ¢ rabe recordod 10,4% -nd
splecn robe ner.oc.@ o 10.7. The third DDT sor~yn~ of November 1956
W & sveecssful 1a bringin, Cowa sx anfral ocamsEabc T .o to 06 ond
rolcon rauve Lo 6.9‘3.

In Novumbir 1956 cad 1957 whe enausdl N rom oncrotior wos cx.caded
norta to 1nclude Woca Hooun~, ir 1 Tathleouh, Wedi Bisae and  adw Tibole,
where e veciors orce nleo 4. owoiec cad A, ‘scry¢ndi with {he exceonticn
of Tethlceth whore only L, sor cntd wre found, The combined pre-sproy
splecn rawe for o1l Lo oo loc lilies woo 2{'.9,.3, Mers CtoosLl ro o 12.6%
md the erudc rurel L ro L 19.2%. 75.0% of ihc mdloraic eoscs were
P, ".lecioorun ant Lculons, 21.2% were P.o vivon and t.2% were P. meloricc,
Of eoursc, uie dcrrec of molorie anpensity voried from valley to valley
and Irom vilirce o valle ¢ within onc vollew, wome valle s, g in
Bache vrllar, werce suficr-or, bedly from scverce neloric oubbrerk.
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In Novem oo 1957, ae < woc o' 1o lcnut T .oenr, SRRy e
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v 20Fs (u € ¢ oA oL ee e 1)

The 1958 operacion ccvld ool be corried oub due Lo chorl o of DOT
supol-,

2.  The Erilern rov.ee 1. Lo oo of the Xaacon Joce o elonn, Jhe
Pcraran Gulf betreen Kuwalt and Omon ¢ ceotmy Tvel r Jeamasule. I e
seovarated from Naje Dy 2 gre.t beld of sand dunese know: os Dehma, -.To the
gouth of e Prov.ace lies he Emoby Jur -srr.  athin lhe Bzotérn P.ovuice
lae the rach o021 Diclde of Sand+w Jwead. Very close two ' coach of Jhe
Persian Gulf lie to oares, Tue o end El-ie co, v Lh heir vich wawer
gorangss and millions of ~alm Lrces.

The spring, sumner =nd subvmn clime e in ‘e oi 19 el 2 dann, while
o¥ ey
in Bl-Hagsa e surround np bodics of sand. tend to redice e dejgree of
homidicy. Wmber 18 soneially comfortable -rath fev showsrs durmng, the
i ol
period from Decanber to A-ril., The avers & anel rainloll s aboud 3 incacs.

Dagzy (1959) -ubliahcd o compresensive pancr on "Melerzs =n Qarcs
of Easicrn Saudi Arcwcal, wh.ch mdaecs .5 lUhot are-con.rol moricllgr miucs
amony, Saudi Arab emtloyees of the Arcbren Americon Onl Courany, Cursng
the perrod trom 1941 wo 1947 ond wreced ng conorol mcésuris, varicd from
glightly over 1000/10,000 in lcss meloraous -core 4o 2 ,300/1G,C00 1 mos:
malarious yeors wilh mecn agnuol moroacdily rowe of 1,031/10,000, Iic also
acded shat melere we o oasibple for 22 doe e oer 100,000 annually emong
TIC cod Ry EMNLoyrso derong the stme plrlod, mnd @mel P felcirrum

wifeetio 8, na tleularly ccrcbiel wolorno, wo . Ui .00 01700 1N 6C.onE
covging fetaldosacs. Allasush such dewr Gid a0k wrovice g comile W 1.Gc2
about .aorbidisy end sor oIitr retce for tne oso~letron of bhe erco ar a
wiole, thcy are "nérgotave of L wech va t wloma we  crusing a cerious
heal ¢ mroblom in the Bagtern Prowveice.

Dacry aves Ui roruls of the Jarst nelorionciive surver cerried ont
in ‘latie ofsis vn 1947 1ireh inieetce Jhrt infone nrrald se roo.e woe 100
aad erude mavesn 2 B0 oo o 66, Boletn re e an Ghe 2-9 ac rrouo Wos
96% anc crudc s lecn ralc wor 930,  OL coursc, uhe 0.2l mumber cxamined
(4.5) s cowprmeively” ®wn1l o roior ceab cae mowlefan o 2 whole, in
cdfddion w gne fach il Lhe comver Wi cmmed oub A et wran culer
valia .o eclee o4 to v ~ve Lal, Uynerl oesns ool eame fron che sLendooant
of the invessl hor. Ih ancier o3, hawevir, 'hot » covere malerma
coideme weg otourr.n oL s Luk o e o Darticulor valle .o, Takin
the resvlis of Sws survey ¢, rowres o' 1ve ol Bthe wole arce, way oive

1

—~ P | - LSRN - -
S48 BRPLTUTOLLG LCAWC 0. X inted gy oL melesl.

£
T

.

From 1948 o 1954 "we af Sub~Froviace rcceived annual DT application,
¢ zcent for 1950, whilc El-Has.o Jub-Province roceived four biennial DDT
aonlacations [rom 1949 Lo 1955,
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In A-rm 1 1954 o silcen s oand LA ol 0oLl € 1 oL oo found
bjy' e HD oo o G% L7 2.8 v hcLoovll, , vl he rw o voc.or
Ao 50 2cnSL cruac nolr et s 1ot e Lo A C boun » oLt wlly
m‘)r"r‘, \ Ll

Sines Dovadgon reroried 1 Aprl 1955 tart L. su~honsl sorcl 108185 .G
to DDT, daeldrwm hoo bo m 2opl.cd cazaally.

T 4o 1957 sodsi-cuos resilis hoo beon achuieved as evadcaced by Ghe
posb-soray cwves vhich wes errried out in March 1957 and whach showed a
zero (0f) infend ~oarcsaiuwe 2 ¢, sad only onc felecitarum oo €, tins riving
a crve nesom & e e of 0.03.4. In 1958 duc ‘o acmiar~ Ll ve Culffienlis. -3
Wic annual sor~7 onere ouon Tiee dclz‘ycc ene 55 v occ o Cuownf an md-Gclober,
Consecuintly re-ul.c of orc-s re - s@ver choved o, she sileen -2 se beeanc
5.,1%, 1af ab »are a0 2o le 1p anc 62 2. f-leiparum nfecilons werc found
an Quotaf only,  TInvesos olaom of 50 conge ror alie "M % Shory ucre
ruvcehivhonous. Another ¢ o -rovee ®© o6 mrorscd frem Lioe. Yrang-
.1mssion would ..ave been raterrup bed, 1f fhe lact daieldrin soreyins would
have bom applicd before unc oncet of the Lransmszion s=0s0a, 1n the month
o0 Auoucl,

Phe tronsmission s.ocon In thas eree 8 erwe o~ rly ss durusc ond
coptanues through gormg. &, 8 eghens: ond &, cerponid ore considercd
mc oroneipal molaris vectors an the EssLrn Provance.' Prior o the farst
DDT applicotaion an 1948 and wntl dicldrain wo  usc. dur n;, 1954, A.5. sheno.
uce? o he fouwnd im lerpe numoers while L. gor sabi W very scores. Ab
present the denw bty of Al serpenta heo become grez ver then 4, sbeonensl ,
ar cvicenpel by the resulbs of Lhe surver carxded out :n Juau.d duwrang
Wovardber ~nd Decanber 1958, The andicer were fouad %0 < 3.2 and 14.2
adul® moscu._btocs per 100 rooms [lor L. Ste-hensl anc L. scrgeav? ro=iccmvelr,

Current tricls of me surn; the suseepiibality of A, scrmenti wo
diclkdrain were unsueceozful duz o a1 homor 211U on bolh e oxoosed and
the contrel sacceu-., Resulig of nzstne a, stoyheasl lovvae (rom El-Hasee
Sub-Prov.rce o K11l a - arvlle fyom Ounif Sub-F ovince bo duclé-nnm,
indice e ne s1.08 of resie ~ncc. LOg0 of larvrc weoe a Zalile below
0.0008 5.m. e ond none survaved ol conean o tion of 0.1 7.-,m. IG50 of
adulis woes 0,059 and nonc survave. %t 0.4% conem vrotion.

Then ohc reosulug of flc DOT svscenvid sty oo ¢ Cone on aduldb
s, 83 hensd from Tuelal weo s osoerlly asee £y WioT 140. O7 o000 Nne
nregcace of Wio popul-tieons o wirm of solciomes bo DDT.  Ore hed ICs50
about 0.5% snd the othor ¢ LCs0 1.4%. Such reoulic mishit sur cst Jhet
a royd reversion to DDT r. is'ence b7 A, sueohcosr 11l occar once
Wrwallh vl 2 oo

Re vl g the Loo¢ »r L r nee of four Ano tel.c s»seios, accord.as
4o precisiiin owe, . eovened gut by Dr. B, Tleiuz, Ine wr Inslobu.c, dnglend,
1t we fourd wo b 296 o, sbe-honsi wore restiny in anamel yooms ond
denkey shode e none Wes 1n sle nw.s TH ms. More thon 77.6. of &l
smeorg We o found Lo be animol blood ~nd none wa human blood.
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Also 180 L, sooronto wese X v Ta, 3o onn vl roro omd onltoone wWos
in sleeniag room.  L2.50 Lxo-o wore "ound Yo T 2m vl blond neline uc
o e o1 4cewr foand i oo glewplne reom, o noac e found @ oorruc

w oh hamea bleoad. Tach Tondan - rhowoo 0 Csuc L coroas Lodcocy

off the cxasvar =.- o of "o swo ¥mom vee or. e oneophily on” zoonhaly,
Tharty-'wo 4. fluvie o las were found onl s n o mal rowms ¢ sl o

th- smeers ~cr- ~ Lol blood, 0 .., ulehorrums We o o 0wl o famacl
TOORS, < CC L uire. ¢ o dh wer foond rocoar @ 0l o room.  One

of uhete v fouad cnooy o 7o h Immn Mlood, whl. “ue other Mo W.rc
found engor ¢ "uh an . rrl blood.  82.66 of G o o from s Julceh. rrums
were on nicl blood and 1.9% (6 edul =) vae foun” w x huran Wloxd.

A. A’Lo :Lo ik
Sue.hensi  Sergenii Slovaciilis  Dulcherrimus

_Resul e H.. A I\To; _ % No. % No. _
qu}n e e p B PO 0 O O O\ O 0 6 1.9
HorsCeieeaoeeas 183 ‘6l.7 16 10.0 3 4.0 &7 21.6
OX cresnsaacans 38 12.8116 72.5 21 65.7 157 50.7
Ox/Horsc «uese. 0 0 6 3.8 1 31 0 o
Und. Bovid .... 9 3.1 10 6.2 1 3.1 32 10.3
Ner~tuve or No.
of sme'rs - eaes 57 ¢ 193 10 T 6.2 5 _]_._5.6 26 8.4

Tosel 296 100 160 100 32 100 310 100

Such find a4 < ber "dtr. o~ o hnch zoo zlic wmcie ~ °nd cadoshe ous
.enduney, c.ewnt A, ulcherramus wh ch 1o sroved w0 2t undoshoomis o v ¢ll

5 cxoohasms,

It shold ¢ motcd "1 0 b -~ conclussm > only velad for thc Anoohclcs
ponulation wch resl indoors durms doy- e,  This fundaag olso nrovides
o clue th~u the entbroposhilic vee or, cith r &, sorpwnta or A, steoheasi,
which 1s rcspmneble for tle suthochilionous ersce Whied were dowcetcd last
g n-on do mot rest .ndoo_r.  Mor. tnveeor Jui mo should bo doae in
oussade (oy=time rc oz dlece lor collecuiny MOYC YEPrCSCnLT Live Samrdlies
of blocdmcols, &% the sme wime dur sectron of selavery slandc is ~lso
neccssory for incerominatine who veebor.

In conclusion, the cle°rf euw roas cnce of A. -ulchcrrime,

Ae Tluviconlis «x 4. coustapni to dulldrin, an 20 'L.im to Wb rccunb
record of i. 1f, ace m 4, scorenbi lso wo doldran, srovade suflicicnt
worn a2y for uhe  ocsibality of the srancinal vecior 4, glehensi follownag
the smme oatourm nd beeomin, resist ot Lo direldrin, emm cnally ofber

the switch~ov.r from DDT in dacldran i 1956, as A, steorhensi hed e-rlicr
shown resis.once to DDT. The rolc of d. sersunta inm nro-a,atins molerdin
from ‘“Fbceicuel foca of trensmission, hes bo be also reckoncd wich in this
erec, ollur e bulk of an® ctaon lromsm-..cd b A, sie hensi h~< becen
elaminatcd., T4 should be emdhe 1sed hob anti-molorie ne avitacs in the
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Tocwera Zrovasec to. o0 cdns bhrov e eelel oo . 27 shoulc reecave
gon nCorobi. L s c. A worsilire 0 mgt 7 oreeommndl o be
el Lol e % W) €l o "1l L. rLio o Jcgosvelr of melorae
pTohut ol NPT L PIRE S TEUNG o d i A I o B G Ul SN S S AOE R S M s B B N oo
' L - _

4L SEL e ¢ sorgreBTn ol o apecntdbila iy of w. =20 el ond o wesur wobl

- o e o W b skt  nn MR s St 8 dnll
Lo Goileria °r o DOT P, be e e 20 aab X1 WE oo w0 €.

£URVEL 53
1. The Moo b e owm deci ool & CGuunorys

The Goverament/ 0 Jer.t ceryied ouc 2 cusck suiveyr during November 1957
in the sechbion of e coonbiy carcered oo e Weet by Te Red & ¢ ~ad on
whe caeb by loa siwe 427 -~a¢ 1a o sovull by e nooooorn gide of the
Pildepamen Ar >, alons 2o SEOHZIIR TT . 2.3, MLE BLam lurveTsC 59
villarce ¢w-traitu 3¢ fa cxh s~o g naels, Ymbe, 240 kalome cre north
of Jed eh; vallares on Mecane xoed be-weent KoM, 276 oa¢ 3203 Medina, 425
kilometers norih of Joddohy Al-Ole, 240 kiloume.ers nurby of Tedzra; 334
kllometerg souvhe. b oof d1-0leg Lﬂlgm, 2'76 katom-.ere gor'h of Khaiber;

‘om‘{, 26@ kalomes. rs woo b of Woo .o one Goreyeds, 475 k¥'lomczwrs aorth
s Ta ’oouk,‘

Iwo $ypes of clime . ¢°n be casliame sicd woblmn t‘lis ler e scetion.
Swith of Khain v 11 win’er "¢ hot sumar preve-l msh a 1imated amount
of roiafoll, sumler o o o oi‘ J. ~hare~. Hov.e of K1 vy, 2 cold
winter ax frosl freccadlr cconr ont LIl SWin. £ ToVe L&, aa nfcll ge o
o he morc di?a 4 1acher tLx fnCoum,

From Lhc eminzd da o o2'7.wed, hc soloar .. weg G.5% and the
1nfoile DOTLEL 3€ 0 we 11aB% ~ A i cuveg cort i Lore o 9%, L oof 297
hat were found o~ S5 L0E1.lve, 85,95 Wire “. L0l aruam a-hucu.mas
and 3 aleo worce Fo vivor whale P, wolar cc eovld nob Bo co cesed

In rcnernl, e cade nelyy doce 105 S Vury hifhy however, in
Kheir v, Wae s «JG.co by S an e Sty whe £ oleen ve oo 42499, dindent

L2 LU oo £0.85, ane & Nec Vil iafcedon .. oo 0boervd o the
youn er & ¢ -roirs. Lacte resl.e caanimace L s 1din s of Farac {1951).

Lt 41-0la, MC oane aac G el i g icea ta .Ls wese 11425, 6,29 ond
14.6,95, "0 e anfe i e L0 P08 ViCre T,8%, He ond 5.5% res-cciively.
*

Otixr rrooe sve™ o Tenbo, M7 me vord from K. 276 "o 300 nopd h
AF Judenty, end T bar't were fouy us cmbera recmoel foce of  c--rageion.

Thes~ surv o, however, 3aoulcd a0% 20 »°hun of feeve Go ~ for
a8Sus, wLr »ACE - T resm § 2wk lc obg.rveitina. Mee 1a oroal whore
1ow (nle 017 1 agconh ~ e T dh 0 pevdldrs drovehn, D¢ IOy
vecwr mey flere noy eousine severe ol e obbronlE whon susl ool
mz.eorelo 1ctl c.adali ac rcvarl.,
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Fastecrmore, 202 4u u.v 1958, o £ vey luodlece wo one loc~ligyr m
Al Joul arw ) aboig 200 kilowe w2 southcoss of Gorerqat, showed o splecn
rote o 10WJ4% and Harecite role un anfonis of 1 o 2 verrs aje rrowd
11.85, .0 2-9 '11.6,5 a0 in awlts cbove 10 yverrs To3e

The bransmission o..sx oo Mcdaar z2ad Khaibor appa scems L o~our in
s autamn, WL 1n Jhe nordhern lec 13lies such ag Gorayo. afansmscron
Jlee Lo dunno colawa ol S, A 0, "n vaL . boesure of

clie .cemdl 1 nc.  (For de ©.dcd ml-ra aelrie d e sce Loner I.)

Rerardin;, kmewn voc.ors encovnu red, A, e coolc‘ e de .ccuch
Puo .n S48l rwace, a0 v oo 380 Kiloescs nor b of Je ~h oa he
coaz.rl ple a ond vo 10 170 lalone e & ~o- 11 of 2% h ot Tecira ronce
Zelwr 'n 19,3 @lro fowxX Lhe some shecres 235 Mec na,

A, serec's o e found wn voxyr do iy everywhere up o Goo. 7 L.
It forms the »rinci al maleria vee.or uy to Tebouk, about 1,000 iialome .ers
north of Jediey, cerecaelly au IFdwes cndé Kacibir wierc 34 des by wes
ag h-h og 646 adul'c Hr 100 rooms.

Fergyr sorth m AL Jouf and CGo arob, A. swrerpirc™us 13 the main
veesor. &t Gororyeb ats densily +ms Q11
a

aculus per 100 rcems while
A, serrcatl was 11 onlrr. AL A)L Jou®, @ dens-

o of 659 adulis A, supsrpictue

o~ 100 roous ' rrcorded.

Ne prd n:, food nreference of A, svoer.icour, 30 vloowd (mucrs Wes
collce ¢ frow Al Joaf cac the rcsvl s show the followingt

.y Tested Tt
i: ° ot oy 3 A o T 1 0 W
sl * hn Ox Gori Horre Gc,mel Mom a2l Fer wive

p— - L ey Tl Al e -

Aniacl room 19~ 5. 11- )] 2 0 0 1

% Posi save 26,3 57,90 19,5 . 0 . .0 _ 5.3
Slceping room 13 3 0 6 O 2 1 1

‘0 osibave _32._1 4] -4532 0153 .t T
Co hueed 32 g 11 6 2 i 1 2
_\LL-“OSZL':].VE 25 [}-4 18'6 6. 6.3 3'1 6.3

It can be noced Shr bt bae ebove ¢~ ~ sndiiale Lhat the ~snuhroposinlic
rdex of £, pumersicuus 18 25, fuch snde~ covnled wibh a r.letv 1y
hirh Censit,, 1.€. 646 enc 911 moscuunoc. mer 100 rooms at Al-Jouf end
Gorz el resoecdivel;, do main.oon a hich de-rec of malaria iseasaission.

Zawr in 1957 found 63 1 4y sc*'"rntl rcfb ng N oefves awey Lrow thae
ol ed arca of Khaiber. Huch ovserw tion rovides an evadcace Jimb
some nonlataun of A, scryenti have ¢ nencdeney for cxoohily.
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Resulte of areci-abl. seo o, ~bolebec he cvader, "ndic v wx “he
cavhropo-hilie ander of ). ser;cabi was 406 b dodrw e 10.4% =L aaismer.
A 1l Teolor Tt Seuy o k¥

1
5

o na cathroso~hal ¢ ypdex of 11,15,

U P i DI P e T e e

I U . -, A,maliicolor
(loane aibir +  Khribo
Source of Blood i“jnl Khaab M{&j«ﬁ«? e
Meel 0. of N-. of : 1o, of
o Sazors % _Swcors . 1 Smecrs fo
HUITIC‘H...-...-...---.-a--a- 23 15,8.0 17 18.4 8 1101
O:: Prr s e asssnEEr SRS u 9 18-7 57 62.1 43 591'7
Sheep erd Go2E iavvnaees. 2 4.1 0 0 0 0
Und. Bovid ceveenvrnnneeans 65 12,5 1 1.1 1 1.4
Und‘, I'@:m.m.al B essssT R an 1 2’.0 5 5.4- 5 7-0
Donkey ® S 4O FY PR AaTEPY* Y SR 7 1445 8 807 ?7 9#’7
.&/DOHRS}," IR R RN NN NN R O 0 3 3.3 O 0
Negc“tiVE 42 B P RPE PR TL TS BB EE O O 1 1.1 1 l-li].
Total 45 100 92 100 72 100
2. South Worbern Goeogal “lawas

Tn Merch 1954 the .TH0 Term corried ovt a roconnaissance survey alongs
vie coascol lasn vdweh 11 o osouch of Jew oh end rept of  the Hijas mouncain
rence, It 3o about 800 kilomewers lone and 16s wideh varies, beng generally
about 50 lalmmesers at Jizen and shrinking sroduall s tovard Vic nootl mbu.l

26 becorieg about 20 kilomecers ne.r Jedcah. This dlamn can be disiinguished
1n ¢he mocth southern art os Tipase Jizan and the northern part sc Tihama
Asir,

The cizmate of this ared 1s renerally hot and dap 1a swmer., Tiheme
Jizan reecerves wne influence of die ponsoon AAC Phawal reinfall as Hooween
10 to 12 anchzs while an T nome & ar 2L 18 about ¢ 1nchec.

In south Lexth, 210 knlometers souwh of Jedrah, 12 logeli.ice were surve-cd.
Malsrionc e dsia indieate et me ke raa aclidenee wiri ¢ Trom nlece 1o
~lace.  Solem rate woe 22% 1a Qunfund , 418 xaBiel, while in T-hame Jizea
it was 100% in fagla, 86.3% 1n Abu Arash end 100%‘ n She~oirm, Prrasiw roie,
in Tihams Asar ond Vihema Jazon weoe in the sore ordrr wd varied bemwween

L% vo 375,

A, rambrac 123 formin, the »rincinal vector aloac ths plam, In Tahema
Agir, 1t 1s 2dlwoys man & ed n modier loci sueh ar rmadlow wells, auonysv
palm, bub soread roricdy wath re.afell, breedrar orelaficelly in swamps foruaed
in coursc of valleys. In Taihae Jizaec A, -eabice cealed to mve <c.asd a
a mermancas foolnold, oa accoun. of rcmlar re:nfell nd o h desiruciive
floocs, from such inforinativ , wmeleria . c.oae W be more swblc an S hame
Jizan i oy o.he ar s of e counmry sorveyed.
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3.  Pileorims Blood Survey:

Ag explamed m an esrly section of thms rerort die to Lhe role of
rilorams an amooriline nfection to the country, & »lrrims blood sarvey
was corried out 1n tWo successive (ea80ns, 1.6. July 1957 and June 1958,
In the first survev, out ol 13,818 blocd samnles from 12 councries exemined,
0.25% were parasite oositive, In the second survay, a totel of 19,184
collec ed from 40 differcat counirics werc exam-ned and 0.38% were found
parie1te moeative, Thege surveye indrecated that the mein sovrce of
importetion ccome from African coun.rics as well as from {he south-western
part of the Arabizn Peninsula. Such 2 condation will demend active
congideretion in vhe devélomment of olsn of malaria eradicstion to protect
the pilgrims and srevemt them irom acting as 2 cantinuous source of malaria
importaiion. (For detarled results sce Amnex II.)

NATIONAL MALARIA 3ERVICE

The National Maloria Service consists of the Mamm Training Centre wmth
its at ached scetions, and other threc stations at Dammam in the Eastern
Provance, Riedh and Medina. A total of 317 vermanent vosts from different
catenories are desipnsted for malaria service. Abcut 200 temporary personnel
namely sprayers 2nc spraying-aides used to be enpaged for four months during
the spraying Season.

The Main Training Centre at’ Jeddsh 1s considered as the techmcal
he=dmarters of the Noticnal Malarna Servace., Flonning of programmes for
the other trhree malaria s ations, rcsezrch on oroblems, cs well #- the
dhoice of inseclicides ard equisments needcc, ore all referred o the

cechnical staff of the Mein Training Centre.

From the f~noneral and admanistretaive aspects, the Main Training Centre,
as well as any malarza station, 1s dairectly atbached 1o the olfice of the
Director General of the Mimstry of Health., The Senyor Of icor of cach
station or cantre has an authorily in dealing wath nersonnel and an
admim sterang the budcet 21locaced to him according to ithe Government's
ol f1cial orocedures.

BoCOMlieiDaTIONS -

The Nalaonal Malaria Service shorld be sirens hened by the creation of
new malaraa gtatlons in Taif, Qunfunda, Birha, Neorcn and Jizen, At
Ehaiber a cub-sbetion afiilrated to Medina Stetion is ncegssary, 4Llso
the two sub-stations at Hawel amd Sikoka should be deweloped to become
inderendent stations.,

A malara scetion sho 1d be esteblished, thrt will be dewvcloored later
on to the centrel malrria orranization.

Leraslataion:  The Government should eke the nceessary sbtove towards passing
some legel enactments such as sLeting the raicht of entry into premises for
surveyang as well as soraying, and submission to examinction. Also in arcas
such @5 an the Project LArce and the Eastcrn Province where elimnation of

the disease has bcin achieved, ¢ lav Lor comvulsaory notification of cases,
elthcr ocurgueh ~rive'c clinies, hosniiols €tcC., through malaria drugs
drlers, i1s virv essentaal,
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Health Educctrinnr The B riry of Heelth.s recognizing the imoriance of

health education ac well as the need of -rofessional sublic heslth works.
The new Government/tmo Sanit rians Treining Cenire at Riadn will® gre~tly
help in the matter. Fur thermore, sgmwrlans sraduated from this Cenire
w1ll form the backbone of the country-widc malcrla eradicetion ProLrame .
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Data of Maloriomotric Surveys

Prl ramago Arcas

Urban S.chions Surveys since fhrch, 1956,

Jdoddahs
SPLELRN BLOOD
bate No JEx o Spl. ] .R.% AIS No CExj Pyv, Pom. EYQL Pch%
Map@, D6~ Y016 28 2.8 1,1 L6l 0 1 2 0.1
Oct.56 1250 L8 3.7 1.2 1250 0 .l 1 0.1
Mar.57 913 78 8.5 1,0 913 0 0 o ¢
Oct :57 0 -~ - - 1249 0 0 0 0
Jan,58 525 28 S.3  lad 525 0 0 1 0l
Octo58 0 - - - 180 0 0 b} 0,05
Jan.59 0 -~ - - 1831 0 0 1 Q.05
Yeceas Surveys of Fubruary and March 1958.

SPLowm N . L BLOOD )
Age - Ne.Bx, - 5ple - S.RE,%  8i5 A5 No,Ex, P.v, F.m, P, CU.R,%
O=1 ¢ = - - - 108 © o] 0 0
1+ o - - - - 89 O 0] 1. 1.1
29 wWes 2 0.1 I 0.00@ 1663 & 0 0 0
10+ 300 1 o3 1 0.0 319 1 1 1 0.5
Ttle 1705 3 Q,17 1l Q.0 2179 1 . 1 e 0,02
Aural Scetaong

Wadi Fatmas Decembor 1952;

SEFLEEN ' , BLOOD
A_ge NO .EJD. Spl‘ ]S ;R.% -A:EIB -AS N‘D.EX. P.V. Psm. F'R. P.R.%
2~9 229 315 2.6 B.8
o+ 127 7.0 , 3.8 Y
ﬁi‘. ) 356 ! 390-1 N ) ) 3-]: 8.7

Wody Fobtma & Joddah-Mocea Rde: Jemuary 1957 (Pre-oporational)

SPLALN ) . . _BLOOL
’%e“ NQ-‘];X; Splo » S.R-% NS NO‘}QK;‘ P.V. ‘-P.m' hP.f. F.R.%
Ol 0 - - - = 129 0 0 0 0
1+ 111 6 5 1.6 0,08 112 0 0 0 0
10+ 238 27 113 4y 0,16 268 0 0 1 0.4
I, 993 By 8,5 1,2 0,0 -iBr 2 T 1 "2 0]
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Data of talariomcbric Surveys

Spraycd drca : Jemuary 1958 (Pre-operational)

S P L B E N B L 00D
Ape  No,Bx, Bpl, < 3.R.% »f5 AS No,Fxy P, Pome Pii, PR.%
O-1 0 B - - - 145 0 0 1 07
1% B2 6 7.3 1.5 0.1 82 1 0 0 1.2
2-9 673 99 h,7 129 019 673 L4 0 10 2,0
10+ 283 71 25 133 033 290 0 0 13 4.5
Unspraycd .Arcas February 1958,
SP L s & N B L 0 0 D
Ao  No.Ex. Spl. S,l_%r,% AES AS WNOWX. Pave 'cZumy Pofe P HedE
o-1 0 - — = - 68 1 0 18 35.3
1+ 39 20 50;1 1,8 0,92 80 10 0 35 Lo,0
29 ?uh 290 65.3 1399 1,3_ 509 38 0 225 51.0
10+ 50 33 6.6 1477 119 560 37 0 2d, L2.5
Ttl. OB5 —Ohl . B%.3 1.6 1.05 3217 g2 0 L2 LS.5
Sprayed hreas 2ctober 1958 (Pro-cperational).
§ P—% ‘B E- N . | B L 0°0 D
Aﬁe NooBxe SPJ...‘ S.R.%_ AMS  AS "NoGJEX. "Puove Fulle P.E. " P Re%
o-1 0 - - - - 1 o o0 1 1
1 0 - - == 54 0 0 L T4
2¢9 553 21 3.8 185 €07 w0 4 0 11 2
ler L3617 B9 16 0,07 S8, 12 0 5 2.9
Ttl, 9069 B8 "7 3,8 L, 0,07 14b2 16 U 21 2.5
Unspray.d Arcas Novempcr, 1958 (Pre—operational),
5 P I, B & N B L 0 QO D
Zge - No,B%, OPLl. O.Redh ARG AD  NGeBXe FPeVe Fafla Fuele FPaBeb
0=l 0 - - - - 119 i 0 9. 10,7
14+ 0 - - - - L 2 1 16 23.5
249 SHO X9, 22 1376 0,39 185 3L 12 170 27
106 782 12%- ¥ 2,07 033180 18 3 g2 87
Ttl, 1322 241 184 LeSh  0Q,36R005 5B 16 277 17,0
Sprayod Arcas Moy 1959 (Post-operational) received soveral sprayins
S P L E BN BL 0 0D
Agb NO}EX. S_Pl. S.Rh%i A.ES .HS NO‘EEX.Q T.V. P.m. P.f. P.R-%
Ol q - = N To1] 0 0 T 0
1+ a - - -~ - B 0 0 0 0
2-9 30 9 2,9 1.7 0,05 728 2 0 3 T
16+ 280 2 - 0,7 1,5 0.0t h69 0 0 2. 0.
Ttl, 586 11 149 1.6 0,3 1371 a o - 5 C.h
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Dota ot Moulariumctric Surveys

Sprayed arca: apral 1958 (Post-opcrational) one spraying only,

] 8.P L & E°W B L O 0D
Dic NouJBxe Spl. S.He%  HABS A5 NoJX, FPaVae Pally, Pele FeRed
o1 0 - T -~ =~ 39 o 0o 2 51
1+ 0 - ‘u “ 4 21 o 1 0 L8
2~9  2g, 28 b 2.0 0,26 36 1 1 30 8i8
10 212 3l 260 1.8 0,29 275 2 0 B 3%
Ttl, Llb& &2 U0 1.9 0,20 699 3 2 10 [N
The Svuthoern Valloyss
Mgran Valloys: 1954-1957
Nov, 1954  MNov. 1955  Nov, 1956  Nov. 1957
Pre-Opera~ Post spray Post spray FPost spray
tion | 1954 1955~ 1956°
Malariomebric Exam, % bBxam, T Bxam, % Exam, %
Infant P.R. 20 L33 30 125 v 269 0O
Borasite 29 222 2631 LOO 1,25 883 L8 1281 G5
Porasito 10+ w5 26,2 B84 0 356 6.4 36% 0,3
Falciparum 397 194 51 0,8 136k L.9 1847 0:2
Sploen 2=9 196 372 LOB L.y 8% 10:7 1281 6.9
Spleen 10+ 109 b9 8h 8.3 366 33,3 -369 25,7 .

Hobuna, Tathlcoth, Bisha and Tibala valleys: Nov, 1956 & Nov,57

3P L E E N

B L O G D

Hed NO,EX. Spl. S_.Rg% m AS  No.BEx, ?QV. P,m, Pofo PORQ%
- - - - 29 13 0 20 136
1+ 22 L5 22,3 1,95 QM43 2 12 0 53 32,2
10t 641 287 b8 1:95 0,87 69, 20 2 96 17,0
Ttl, 2347 {43 31,7 1.54 0,61 2637 L0 6 1392 19,2
S PLE & N B L OOTUD
g6 No.BxX,  ODle BoRed A5 45 NG,BX, FaVe Folla Pafe PaRed
NW& 57
-1 0 - - ~ - 52 1 0 5 1
1+ 3 35 93 180016 3%k 5 1 13 5
2-9 2184 336 154 148 022 2384 5 3 77 3:9
1o+ 709 257 36,3 1,54 0,55 758 3 2 27 L2
ITtl, J3ably 620 9.2 1,53 0,25 3878 14 6 122 Sl
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Dota of Maloriomotric surveys

- 1]
The Bassern Proviace: Sopta., Oct.. 2nd Novemoox 1958,

3 PLE BN B L 0 0D

ng No Ex, Sp}-e SBR-,% AES 4D NGJEXe FEoVy Pl DX PQR'%
-1 0 - - ~ - ns; c o 12 140

i+ 626 7 2,7 13 B35 670 0 O 8 12

2.9 2800 135 5.1 L.32 0,08, 2800 0 O 32 1;2

10+ 665 €9 10.9 16 0,152 665. 0 0 10 1,5

THl, LOBL 221 S 1,36 0,073 52s 0 0 &2 T.0f

The North Western Scction of the Country: November 1957,

35 P L E & N B L Q0 OD
Agc NO‘EK‘ splg S .I-R—l—m - '@ NG G-Exl “'w‘ Hu. Pif $, I ‘Eilz
O-1 o - - ~ = 139 8 0 43 1.6
1+ 0

‘ - - - & 313 6 0 LO 1.t
2-9  179L. 171 9:5 151 051797 17 0 109 70

10+ Thé ol 12,6 1381 0,21 %6 1L 0 65 7
TCL, 2537 3 265, 10 1,66 0,17 3315 L2 0O 255 _”.%."5'
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Results of Pilprams Blood Surveys

Country NoJExe Peve Puan, Pof, Ttl.s P.R.%
July 1957
Melaya 632 ol 0 L L 0,6
Sudan 993 0 0 6 6 0.6
I'e adrica L0 1 3 5 9 0,6
Af-hanistan 196 1 0 0 1 0.5
Yomen 2330 1 3 3 7 Ca3
Tndaa 210 o) 0 L L C.1
Indoncsia 157 o 1 0 1 Oul
Pakistan he 0 0 1 1 0.1
Libya & W,Afraca 814 0 0 1 1 C.l
Egzypt L586 0 0 0 0 0
Gaza 20 0 0 0 0 0
Total 13,820 3 7 2, 3 0,25
June 1958
Uganda " 80 0 0 3 3 3475
French Sudan 310 3 0 4 7 2,32
Mgeria 613 2 0 1 13 2,12
Saida 4rabia
(Jrzan Area) 298 0 1 3 3 134
Tanganyika a, 0 0 1 1 1,19
Sudan 1351 2 1 11 1 1.4
Yemen 2742 2 5 I 21 0.77
Senegal 425 0 0 3 3 0,71
Aden 176 0 ) 1 1 0.56
Afghanastan 512 1 0 1 2 039
India 998 0 0 1 1 0.1
Indonesia 1018 o} 0 1 1 C.l
Iran 1113 o G 1 1 0,09
UeboRe (Bgypt) LB 1 0 c 1 o

The following twonty five countries showed no positive,
the total samplcs of wanich s 5416 blood spacimens.
albania, algeria, Burma, Cambodia, Hritmea, Ethiopia, Greecc,
Hadramout, Iraq, Jordan, Kcnya, Qwcit, ZIcbanon, Labya, kalaya,
Morocco, Pakaistan, Philappine, Qatar, Siam, Scmalia, Soutn

Africa, Tunisia, Turkcy and UsaeRe (Syria),
Total 19,184 11 7 5 12 0.38

w One mixcd infection P.fe & Pune
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