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1. fWL'R0DtJCTI~ 

1.1 The Sudan 

T h i s  Is a wide countq- of m a  m.Xlion squire nulcs 8nd of j u s t  ovcr ten 
millSon population . - Tho h j o r l t y  of the people a r e  cngagd in seasora3. 
agricult;uro md a r 6 f  i c ~ e l l y  Sm.&atsc? atr~culturc.l  schmes of co'cton pl&ta- 
tion, d, l a rge  number of U1E people a re  rmmds. 

In t h i s  eoun'cry, not long ago the word malaria was not known t o  the 
majomty of thE people; not bscl~.use mlarla did not ex i s t  or  there i s  rceson 
''t.~. doubt ~ t s  sr;istence but l o c a  names wcrc given t o  seasonal f e r n ,  more o r  
l e s s  d e s c r i b i ~  i ts  main symptom nnd periodlci-&, The names were the 
foL1-t 

Umbz r l d  : Thc fcver w i t h  rigors. 
El ghxbla : The fevcr t'n?-i; comes evcrjr &her day. 
El  &Klo%a : The fever t ' n ~ t  c m s s  aw-ry W r d  dey. 
Un E l  s i b x n r  The fevcr c h a r r c t ~ ~ x s d  bf convulsions 

in c h i l d r ~ n ,  

H&gh Infant rnorta1lt.y follawing Urn 'E3. SxBian ~ 7 s  w e l l  known t o  thE p o p l o  of 
-k&Sudza. E-~myowntom Iwni ; - s i ly rcmunbcr ,  m q ~ c h i l 6 h o o d ,  t h c t  dwmg 
the  f e r n  s x s o n s  a d  p c l r t ~ c u l ~ - ~ l y  in 3-ears of hccvy r~ans a d  high N a e  fled 
wry few m d u s  of a fxd3.y osc:psd bslng abbcck6d 2nd the hi&$& inc16me.e 
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w2 s ~morg children. It 7~c.s a wry common s q h t  to  S C G  pIgxccLLly rimpcirsd 
adults slkhlilg d i r  LIE shcd c doing notluag'. Thus the se-lsonal fcvcr, 
with th6 a b v ~  nmcs, followb6 b;; h z h  iXm'c m r i a l l i y  rnd mprurmnt 
of physique, c?nno-l 5 c  arry-ilhy but mzlana. 

Before ME hsec41cld?l  711'036r-h~~ of" Chlor: nzw u;d %~lmcc?rbons wcrc 
diacovcrd ssem-l-qr mcrsIEis wcrc -tia;cc; r W q ,  o t  ~ r t m n t . l m  of b r e c h g  
of mosqtu toe s n e  r. to town h?'m be tlons in ths  N o ~ ~ ~ ~ c r n  S d r n .  Grc.&&l@ 
ewnsion on Lmtl-lcrvCl c o n ~ r o l  aimmz y t  dccrcas.ng the number of mosqultoss 
n s s m d  an a c 5 v e  &ass. 

Ln 1947, Di?C 5% W L . ~  cdded fo r  thc f l r o t  tins ix i~ntl-l?xval o i l s ,  
In 1951, T)i3T w.p, was us& mth l h t ? - t x o n  as rcsicb.1 msec acldc. 
1952, BHC r, j l ~  ccd DEC i n  'mxns. S m c  then cob&muous Efforts wm L kken  
-to ~xpc?nd i%s use m a l l  promncss but s t i l l  m.ny v i l l a g ~ s  m the counkry 
wore not covcred wlhh S ~ T C ~ ~ ~ A E  sn? th& mjori-Ly of ehs p e q l ~ ;  r w a i n ~ d  
unprotected. 

1.3 Results of above Efforts and DFfficultics 

2tthough4hc vcry a d w r s ~  e f f sc ' s  of m2lrr;le of the p s t  RE mt SO 

cornon today, still  mailrzria b p s  t h e  11st of ~nds~nic  d iswses  2nd rma&s_ 
to be a public kzl 'ch isrobla. An avm? c af 300,000 mlezious 
sa t i en t s  trca%d by the Sudm Hu21Uh Ssrvlces annually sumorts t h e  above 
s'w t acnb .  

%ide ra io log i . c~ .  the cil~rn&-ix of t h s  countm, t h ~  scasona.1 rainPaSI, 
the Nife flood, a d  thc  ~ ~ ; r i c u l t u r a l  sckm 2 are '1 I n  f i vn r r  of brec&ng 
of malwia acc'cors 2nc? thc dcvelopcnt of tile m l a r l a  yrzs i i je  m Lhm, 
ThE diff icul ty m c m m c c ' c ~ o n s  oncc r a m s  s-iart,,thc brd  mads, the 
sc<> itercd, pogvla a m ,  '&c loti econordcal 2 n d  e ?1xa honal  standards of the 
people perkcular ly  5~ the srntl~ccrn p e r t s  of %he wm'G~j zr; the w"in 
d&fYicultis s f aclng ml8~12 con'zol a c - an  tics, 

1.4 G & l  for kL.:rnc'cic?nzl k l p  

In 1955, &E Sudm Govarnrncnt h s  plzlmcd -I;o estzbl is  h w  x th  h2;nt~rma-honal 
asslsL?nce api lo t  project on &,.ria s rdxc?t lon ,  

ldtsr consul'c;b.on wLth hTHO experts, x fbd. dcaisioion was kkcn about the  
pp$-,,, its objcchves, a t c ,  s k i f ,  budgcL and othcr fpc-bors i nwlmd ,  
WR) and UNICEF aprocd on providing t s c M c ? l  a d  m a t ~ ~ L a l  assis%ancs i n  We 
m d ~ r L & h g  of the Suaan G a v ~ r m n a t .  

2-1. The Choice 

The Blue N ~ E  P~ODCG has bsen seleciccl a s  7roject c a t r e  for the 
f oUawing ra?  sons : 



The J lue  f h l ~  P A - ~ ~ ~ ? ~ ~  IS ,O r , r L e  t mht' CC:C 3 : ? i  ~ e n  Li-6 o; ~LIE. 1jcC71th 
oP the Sudrii, ?r li c~n i . ' b i s  ihe G-zlm l i r ~ y b c d  e?ea t~hlch  1~ Lhe ox:,  of 
r mos L xn~ca :  ,~rc zra! xborfltLl'bc cu l  tlvation. 

Tberc ;n ovcry p~c6pcc-b 2:-i5t t h e  economc in>orknce  of t h e  Pmmnce 
~Jlll hc g r U z t l y  mntcnslflcd when new i r r i g ~ t e d  works along %f: upper rec&.es 
of the  Blue Nils 2 . r ~  ha'M. Thert. i s  n vcry livGLy ;p p cc~lt3.on m 
thc Sudsa of the hczd7Lh donscogccs of a l t c r a t ~ o n s  in thc trctcr b d a n c c  of 
t hc  ~ o & ~ r y ~ s i d c ,  and thc 3u'chor~Llcs wish -a take 4.1 aossiblo s teps  t o  
avald. c r ~ p e t a t i o n  of same of thc undcs i rab l~  by-poduc a which f ollowcd t he  
start of th o r l ~ m a l  Gcsirz irr-l:?tion in 1925. 

(b) The Province !ws h1d onc of t h ~  highest mcl;.rin morikchty f igures  i n  
t h e  Sudm, m o u n t l ~  t o  ?n annual a v w a s  of 434.8 pcr  10,000 populntion*in 
the  period 1951 - 1956, main3j. conccrnin,?; tk s a u t h ~ r n  y m t  d '&G 3rd. 

(&dicc& aid c a t r c s  a r c  mora m this ~ ~ O V ~ I I C G  bhm i n  any other  grot incc 
In thc Sududm.) 

(c)  The ~ e o g r a m c &  wtusLion of the Bluc NQe P r o d n c ~ ,  rsachmp fmm 1 5 ° ~  
down as  t o  9 N, -thus rc>rcs6ntmg a fu l lv t r i c ty  of c l m ~ t o l o & c ? l ,  biological, 
g c o l o g ~ ~ l ,  cconomccl a d  other fi? ' a c s .  

(d)  F c c i l ~ t i c s  of t raa-or- iz t ion ca?, comunj.c3tlons arc  f ? u l y  good =garding 
connections with Khrtoum a d  a t  varymg d ~ y c e ,  r;.agin: from g o d  to utmost 
d i f f i c u l t i n  Lhs pro jsc t  aree ltscilf, ,$vi?; opportunity Go &hcr (m all- 
round-c:pcri6ncc appJ3nng Xico t o  o t k r  r e s o n s .  

(c)  Tba Fame of fc rs  bood prospcccs fo r  fb& i n c o r p r - h o n  of tke pro jec t  
in-t.~ a cour&ryhndc- c?aLxxi~n, sam~ c s  a n u c l a s  f o r  tM semc, 

Thc mu& N a c  Pravlncc rouzhly covcl-s, f rom h r t o m  soukh~cc?rcfs, the 
crbn betwecn WhiLc ?ad Bluc Nile and ITS tn'mixry bh,~.c! u~2 'GO the 
l c  t i tudc,  &fro thc B h  c gilt cntcrs Suc12n b c r x i i o ~ ~ ; .  In thc c ozt tk 
Blue NSle Province bordcrs Eth~o-na and arbc1.13~ soutlm3rcls to $?ON. 

For thE projcct  zhe sout l~em ~ m t s  of ihc B.N.P., L.L. Sallr.r,  N o r t h ; r n  
and S o u t l ~ r n  Fung an? Rum& wcre foxes:cn, haKnp, a surt-7 cs of 78,OW, 112.2 
and a por7ulot50n of 592,588, 2.n a v ~ r r e ~ c  dcnz-liii of 7.6 m h ~ ~ i t ; 7 ~ t s / K m , ~  

t h c  nor% t h ~  pro jec t  mca 1s a c lay   lam mc' ~ t s  c h r r r c l w  c lzn tcs  
l n t o  buslij.md, lxgh'c 2115 flzlally dmsc r  f o r e s t  as morc south ODE 5 e s ;  a t  t h e  
sxne h e  land bccomcs 5n crceslngly hilly, ; m r h  cularly tarr~a~i' s the Ethiopian 
~ o r d m .  T ~ C T G  is 2 s s r l c s  of rocky  h l l h  z t  inter.v-2s ol" ?bout 40 - 50 lans., 
s i t u a ~ ~ c l  in '&c a n t r ~ l  pla in  north t o  south. 



n S m c r  l r c s  2 f l~ lw~y-~unc -c io i~ ,  Arzm- scrmccs o;;GFE%&-~ 
IEh,a-toum, El  O b ~ j ? ,  J&ssela-Port Sur?a, an2 Rosc-irc-s, qu~11tx rL gd.2rly 
in -t&c dly,  ~rrc-"darly cturine 'is izl my swson, $lo& of t& viD 26s 
of thc project ares cqa be rc?cflCd by em. Howsvbr coid~tLolk Of rn~?,s 
xs poor, none bisng ma ~ ~ d m l z c d ,  

'During ramjr S G - Y O ~  a l l  the roeds s r a  clossl for motor-broffrc. 

.&xiifC1 t~ n ~ n o r t  bs JO tc ustd c n e r ~ l J y  d ~ r i n ~  ths raihy months and 
in! $he 8ry sass as scvcral ?reas P r ,  Lrzacc6ssibl~ for moWr-v~hielcs. 

The B.N.P. l x c s  - 8s thhc Sucl,:n - m a r c l y  m the tropics. C l h a h o  
c d l t i o n s  of porkhcm a d  sou'ch'crn pro jec'c &r:a &ff er ccm$iderbb@. lh 
S a n d  oa&ii-tion 3 f  '&€ monthly inecn-b cmpcratur~ rangca b~kw&&' 
250 - 3206 L Janwry bciat&he coolest & &y ths hottest rn~n&h- k t f k a s .  
m Kwmuk, %he ral.dgGL bs be ween 26O - 31oC - A p r l l  usually bang %G 

hd-Lest month. ThE mm x h i n u m  tmp€ w l u s s  ne%r fallbelow 1600, 
Rainy swson l a s t s  un Kurmuk fran May u n c l  Octabcr, i n  Smnar f mm July to 
Sqtember. hnwl a;infciLl in Kwmuk (940rm) is : h L  r'ouliLe the. rlu-a.tj.t; 
ia S m r  (471 nnn) . Relaiavc h m d i t y  ~s l o w  (less Lhw SO$) 6:iccpt C ; U T ~ F ~  
;r?G s ; m n ~ d - ~ ~ ?  t c l g  af t c r  %he rcLny s ca son. 

The round-lmt I1hr9,suln is by S r r  the most provabnt t p c  of  s t r i~c ' ru r~ .  
It -& usually-constmcscl, of h woodp fsmc, thz'6ch-mCls and a comccl 
thaA&hEd roof. Lcss t k n  1C$ of %kc t u l d ~  ;ire b x i i t  of mud o r  b-riclts, 
mudwashcd or wl~itcwzshed. - The. news a i L  using Gabs n r i e  s f  coarse 
wool. Y!kn ' rnsmn:  s t t l c d  P ~ C ,  : %cy s t f l l  out, U-un t l i  i r  t.cn&s-urder %he 
turnsj S ~ b l e s  arc ratlier ram a n c c  it is o b d c w l y  not neccssxy t o  
s h c l t ~ r  the  a n m b .  

(2) To se t  up amIIcr~r erc.dxwtion p l l o t  projed i n  thc Fmg Dist r ic t  
of & Bluc N I ~ E  Pm~li lm,  c A n C i m ~  L?;Lcng t h G  BZUE Hfl~ from Senner i n  
the nor-Lh t o  the E&iopan hordcr m t h ~  south, &ring a t.hrss y6~1rsI period 
b e w g  In 1956, by c e t - bhdnne  mcasures of TLSldual  sprayirLg w i t h  
ms~c%clds s  en6 o ' & ~ r  agpropnntc mcz m a s  1dLh cl t r icw to stopping dl 
d o x x  tmnsrms &on m thxs hypcrcndc~~c a rm .  

(b) To carry out  ~nvest lgat ions m the Fung D i ~ t m c t  a& -hE Gezira 
1rrlgatsP m a r d a  to solve the proulcans conncc;ed w i t h  a f u t u r c  mass 
anti-malaria c m ~ ? i p  h?vm:, m l r n e  cr?i'~-c?"don as i t s  ob~tzctLve, 

(c) To t rc in  l oca l  pcrsonnsl, mcluhnp maleriologists, entomolo~lsts, 
s a n i t ~ r i a n e  ~ n c l  lebor-tory kttchnicians i n  method of malario ~ r r d i c o t i o n  
and e ~ i d e r m o l o ~ ~ c ~ l  surv~i l lenca  . 
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(d) The Snvcst lgat ions t o  b e  c a m i c d  out by &e team to  so&e pmUcms 
reLevant w i t h  wtion-wids mabrlo e r~ .d~ .cs t ion  cmp~gn  w 2 . l  include, t h E  
fo1lotJ.i n g t 

i. The r ~ s i a n g  k ~ b i t  s af tk vector o r  vectors o f  m l n a  in the 
arm. 

ii. The bi t ing h b z t s  of the malaria vectors ard t h c i r  s p o r o z d t s  rates. 

iv. The-Gff ~ C ~ V G  r esidual, actxian of insecWcidP formulations t o  define 
th6 cyG?x of t h e  spraphq perbds, 

T. T b  d ogres af susoeptibhitiy o-9 %he naalw?ria vectors t o  vaziwe 
hEt6~t iCid~s  : 

d, The e f fec t ive  do%@ of v d o u s  insscJ~~oidnl fiwrmitations on 
Ware& kinds of s tmcturcs .  

-&i, T k  r o l e  of anti-larvrrl mnswcs m c s 2 . W  arid ascas 

viu, The of qrug a ~ s t ~ t i o n  Codnncd with o&r w n b l  rnGamGs 
i n  s tapp ln~  Saris transmSlsicnz. 

ix* The probl.im of s s w ~ a l  migrmts.  

4.1 Or$,zuz&ian, s Wf, off i ~ s ,  t r m s p o r t  

In December 1956 -ths team cstablishsd itself i n  S m a r  a d  d e  first 
stage wwcls reached i n  A o r l l  1957 when aXl key posi t ions were ETl l sd  by W WHO 
S a i o r  Adviser, -WHO ~ o m o l o ~ i s t ,  WNO Sarutarian and bhcir National J.Counr- 
parts. 

Morec~or the following awnZiary nat ional  s 'df m e  poskd to the 
project : 



Off ices, l~?bor?tories, i n s s c k r ~ w ,  simr ~s and garages, wrt estaBlxshc6. 
i n  @wqr HDapital qamwmr?. ~ ~ P i ~ ~ + ~ ~ ~ % ~ l ~ s ,  mseci5Mdes and o k k r  
s l rp~l ics  W W E  pr5kded :by mcl UNICbE. 

, ' l ? u $ ~ - & y ~ r t T  t i o n  rpaoun-bs no?? to 10  landrovers (TME~F =and WPW) . 
Thc: Malama Pilot ProjecJ; works under %hc dire& wsponsi&fi%y df tW' 
Hitxistay of HeaL#,-$D~r~c' ;or of W c o 1  Services). 

~hr5'WXana 'Pa& hoJec;; . z ~ t s  gts funas fF& '%h$e8 ~$&Wc€k. 
Procurmcnts were and are as follows (xi' US-klars for  'r9& @ovisional 
f x g w s s )  : 

x = including salar ies  of personnel paid out of L b  remar budget of ;t;he 
Sudan 3histry of Hmlth ( 3 F5diona.I Counterpsi% and 6 R&llc H a l W 5  
~ f i c e r s .  ) 

5.  m-m.r ro  NAIL w a r n  Srn~l'IoN JN THE &RF;[I 

A s  abszdy menfzion~dj ma?-arla morbidit$: in the Blue Nile A'~vin,gq was 
the highest fo r  tb Sudm. WEti;d-e%?m & ? & ~ a ~ r ~ L g c . t e d A r s G  the f-ss 
were as follows: 

Dia,rmosm W P S  mostly cllrbeal., aB@ o m  IS+ +Pwt 1%.,,@ "h cases blmd was 
&d for rnalcria parasites. Acoo~--f+-$.h@ P. $jlclp~rum_ was the 
rno~t  cornan speclss. Its percmtagk- i s  d6h 'l 92 and ,sat of 33.n- 8-13.5 
&nerd  qlenometric 831d pc~r r s s i . b lo#d  surmys wcre &t  don^ u m n  he 
pilot project s t a r t ed  kks activi l les.  

In  1957, .pre-opwntimal mJar ia  a r w y  in mrtbcrn part af projec t  
area, wwin, 38 vil lagcs swnly spread over the a m ,  showed t h ~  
follawing results: 
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Spleen F k k  Lcsc 'Am 10$ = Ry-pOcnden~lc mblc.rla 10  l o c d ~ t x s s  
Spleen &*& 10 - 50";; - &-sofnd~rmc male n a  24 l o c ~ l l t i c o  
Splec-n Fa& 50 - 75% = % ~ ~ r e n d ~ m c  ml0r5a 4 10~311ti~s 
Splccn Fkk Morc 'tbn 75% = Ha'iocndcn~c m k r l r  0 

In 1958, pre-opcrotional surmys wsrc csrrLcd out In the sou'chcrn 
part of ale pm ject  aroo cover ng 21 lqeah tzcs  cvenly spread ovw 23.3. 
the region, The f ol lom rg is the r.ssu3.t of t f  surwyt 

Spleen R5tc Lees -thm 1% = &pcJoMlemic mXLc~rza 4 loca l l t i e s  
Spleen Rnte 10 - 5% a EZcsoandmlc likdana L$ ? ocalitier, 
S&een a%@ 5D 75s &cz=cnd~nlc malaria 3 ocQit2es 
Gglcen &k &re than 75% = Holoend~tnic m&aria b 

Rccordlng t o  above sl~lcnom~trxc fmdmgs the ra tc  of sndehislty of aU 
loca l i t i e s  i n  tb pro jaqt area is a s J f  ollows: 

It is to p not.& th t t l i s  v?lue 09 splenometry, ?part from b6k-g 
not smsi t ivo  enola?h, hL.5 -to be conside~ed m re1a;tian t o  infcci5j,alls 411 
K&Ladza .rmd ~ ~ s t o s ~ m i ~ l s ~ ~ w c h  are common in the a r u  of the mjsct. 

A c c o r b g  ta rcsul ts  of blmd sxaminations of fevtr cascs m 
Hosyi&@,, t l ~ r r j  a r c  two pea@ of nabria incidcncc the first in Octobm! 
coinciding with thc - aaunfifi, Mr other peak betiween Fobruaq and end 
of &fl, coinciding with i r r iga t ion  of GO tton p l a p W a n .  , The second 
pcak is m i s a e  in' fh-c %0'n-brigc.,,tfd areas. 

Operations were scheduled to covar bh6 Pilot Project; rcgion dtfi 
r ~ s i d u a l  rnsec-Lici.de spraymg ( ons mund pcr year), except for a maU. 
area beween &had - and Dmder-RLver, which m3 le f t  un t r e t ed  as a chcok 
a r a  f QP malzricm t r i c d  cwd entomological assssmmt s. 

DPddrin 5@ Ww.dw.pr ms mploycd a s  t k  i n s ec t i dde  uf choice. 

&qy - JuQr 1957; Smnar ctis%z5ct and par t  of Northern Fung were 
sprayed . 

% $ITril - July 1958, %xi- :apraEJrig nf .tAe whole area wc?s carzied a%, 
Details of &*ng fo r  two yea-@ weno cis &am h e r m u - :  



H ~ b c r  of mJ.lzfcs coveed 654 1,232 
Numbcr of structvrr 6s spriiycd 35, $51 92,695 
Numb& D£. $ypl~.;Dimf &~?&cXly ~ T O ~ C G L ~ .  222,#828 
Total 'surfa&s %r -$ CW <W3f& drcB&mn j 1 ib,'CVj', 049 2 l0,531,9@ 
Total surfccs a r a  t r t<- t?~d wkth B E  - @; 800- 
Average surface per BBSW 2 7 3  ??'- 23.4 2 
Totr3, @.&'iffin 50% C.4.3, ascd 2.z 5,9n Kg.' 33,248 - I f g b  
Total DDF 75$ w'w';it.pi us& 2 9  %*2 
Dosaf;~ of 'ap$l%cr?t$m c& d&&lc?rin o&%h* D;5 g h 2  
Dosage of qpl icc t ion o f  DDT' - 2.0 gh 
Total worldng days &5 76 
$ot& man-bur f a r  s p r q e n  'only ~23&"72 44, 'Xi5 
h i l y  Output per work- 1,500 $ I-, 2-m - 11,590 & 

DMI on a mmm smlc  was us6d ~n 1958 pm~pame on an wrpcrunenM 
basis, 

The oatput per spray-men dcpcndc8 on .the locdk t rqo~ra$ iy  of t&e areas 
(fla 6 o r  Wly, open or wibh jungls o r  d Ense bush, etc.), nmi lab j l i tg  
of wc,ixr, sintl d$st?~ces  be'CWeen 5nhabiGct p28&t;s (d i~p~rs5 .m index).. 
N e r 7 ; y  covcrngc had bGch aOhie~cd~Mb2r e ~ c q t i m  of the nomadsd& 
whim t&Ly 10,0b0 coad  be Lrscslt md protzef s d * ~  re&duaI sprqdng. 

Ppr majntenancG o f  the lC@ m m &  ai$psdal  Wot Sfady Zcpre af Id168 
ViX-Lages ~5th 75,000 p0pul.a~ on W s b C m  5 6% up around Somar W s d 5  stew 
af te r  . genera sprayhg -bperotians 6f 1958, ' %re 20@ cwcmge waascmitin~ousl-,. 
achiev6dcfroart July 1958 tat6'3anuaqi 19!59%;p-'sprayhg d new a@ d i s m a d  
m f c c c s  Land nom~c's t ~ n k s .  For%nS@t:ly V i s i k  by S.Os w&re arxangBd";for 
this purpose ,and fo r  datectLon, blood c m m a t ~ o n  2& trsnimcnt of f svm 
czses md for monthly t y l l ~ c ~ o n  of blood sl idas of post-scrsona bwn, 
infents . 

Isl 1954 n'sps&cL spreyky C2mpLFlp hzs'bcm axsznged f o r  the 
"warcry Eotton-$dk~rs~ WGB ~ ~ k b l i s l ~ e d  h in pTSlt sGudy zone : 

Ma of tempopay k ' c s  sproyed ................... 8,658 
Nmbcr of ) d i s t n r W  h% s r ~ s p r z y ~ d .  ................. ++:X,U9 *..-. *...........*.. Runber of popule son ~ r o t ~ c i c d  .* & g , m  .... ... ....,...... . Supwf5cial a r d s p - 3 - e d  i.. r.. .r .344030 3 
T O W  dicldrin 50$ w.d.3. used ..................... 428 Q. 
Dosags cc;P zppllicatil-m of d ldd r in  ................... 0.55 d m 2  

3tn February'- March 3959 f m r  s p ~ w  t~aPas movcd Sn GhE smB&m 
project 8r~s, where %e nobaacls are umalLy gat-g at this -son and the 
following achlsvmcn%s were  mde: 



( a )  fi census, which rtvsoltd, t hcq t  the  nurobor of nom?c!s i n  tlze p r o j e t  
area i s  in f a c t  only about 30,000, i .~ .  much l o w a :  t h i n  st*. Lcd m '&e officz 3 1  
cc i  SUB+ 

(b) Sin:;le d oss t rcnbcnb with G m a u i n ~ s  bo E nch nomod rn We f dlomng 
dosage : 

&rc tl?w f z f t c ~ n  ycprs old - 4 tqblsbs (600 mg). 
7 - 15 yesrs  old .- 3 bb1e-L~  (450 ng). 
2 - 6 yczrs OM - 2- t ab l e  is (300 mg)  . 
Less than 2 yer i s  old - 1 tcb lb t  (150 w). 

(c)  Thc qrrvy~n:, c ~ m p a i p  wcls as followsf 

.................. h b ~ r  of ~xqjh q r a y ~ d  233 ......... Munbcr of icilts md hubs sprc yccl 8,311 
N u m b ~ r  of pqXfkati4n ~ O % E C ~ E ~  ........... 29,302 ................... ' P o w  shrf;? ca sprrqy~d .190,685 d 
Total die3drsin 50% w,d.p. ussd ... , ...... 352 Kg. ......... Dosase of q#licc.tion of d ~ d d r i n  0. 6,c/m2 
Ilv~ragc surface per 0:: -at$-. ........I...,. 10 m 

331 1939 'the gmmd q r a y m g  ckaqmgn frolo April - July has c o w e d  
the t ~ k l  opepat5,ond. arca, aLam mainly with d i ~ l d r i n ;  has bscn used 
f& protection of 7,000 populatji on ( fo r  co., parnt iv~ assssslllonts) . 

............ Nurnbm af v i l l a g ~ s  coveed  1,398 
Rmbcr :of: sbruc burcs ~ r a y c d .  ........... 92,984 
Mxbor of po;?ulation dirccttiy protected . 
Total surf act: t rcatcd with d ie ldr in  .. 
T o t r l  -surf -ce trt-ztc-d wi%h W.. .....,. 
hveayc mrf?  ce per e ~ r ~ i t ?  ............ 25.0 2 
Totd. d ie ldr ln  5s w.d.p. used ........ 15,479 Kg. ............. D l 3  75% w.d.?. used 642 Q- ..... Doscgst of mpllcy txon of d i c l d r m ~  0.65 L/% .......... Dosa~c of appl icqt ion o f  WT 2.1 g/m .......... Tots muribcr of raorkmz ?yes 90 .............. ' b h o u r s  of a 3 1  w o r k ~ r s  68,120 ............ ~ a i l y ' a t ~ u t  p LT sprqy-mqn 1,899 ?@ 

For the Pii.ot S k *  Zohe b k  s ~ m c  gmc~<ui.c a s  .XI 1958 was rcswed 
a f t e r  gcrr~r~fl  s~rzy5ng.  IL i o  p l s n n d  $hat m 1-SQ to cxpLvld t h i s  area 
under lw covcrcgs and suvt.illanec to the whole of th.6 X957 operntional. 
rs,gLon, 



In 1957 ~xmno-k i ,  n of blood s1.l'-cg ,I- of i ?osb-opcr: i,icrilzl born 
inf,lntc mr.; 6on~ 7 s shmn u n d ~ r  : 

- J a y  1957 
$ug'tlst 1957 
S~ntunbcr 195'7. 
OcLobw 3957 
W Q V G ~ ~ E ;  i957 
Dsc~nibcr 1957 
January 1958 
F ~ b r w r y  1958 
R r c h  1958 

In August 1958 &he mmtla&.blo~d sviwrjnations i n  post-se-sonal born 
jM3nts  hem rosurnefL on n lmgc  s c - l e  mcludlng t h c  FXL& Study Zmc. 

tQb* !of V a l a g ~ s :  . No. crE slid- &. of Slridss 
Coomsd s 20siL-L- 

CkiLy 7 out 0% @Ape 6CIO rc, ularQ- C:PB nzC T)OS t - s C . 2 s 0 ~  born h f s n t s  
&im conti-nc;cd rn~J.:ru (m 7 dl f i t rcn ' i  v i L h ~ ~ s ) .  S X ~ C C  ncn~ of th6 
~ p c m i a o n c l  b r n  ~rrf-nLs lil?~- s1-am rwlr r i?  ~ r f c c t i o n ~  th6 wscs mi$& bc 
btcrscc?sanc?;l m i t c t i o n ,  lfs~c.sontl '& 7:; wid~rsLood ss m&i LranSiussxon 
sc-o son + Fhc c h i l d ~ n  *,m. EI i , ~  r?CL ~ G ~ C G ~ C '  by ~xcmjna.(;ion of 3,355 bloocl 
s l i d e s  of t k  & l o t  S W j  Zone w ? s  4%. FCO: $959 tht f x p r c s  rtix $ v m  
bc lc r~  (&s~;rw'cl_ons 'dll 25/9/59). 



As f r r  es  the post-sbrso nzl. mLXLa1a survkys a rc  concarn~d, illc 
f o l l o m g  were o b t r m ~ d  m 1358/59 m t h e  rc-vlmted l o c ? l i - ~ i e s :  

h f t c r  onc Secson 

h f t s r  two seasws  
of p r ~ k ~ t a o n -  

(1957-1958) 15.8 6.9 10.2 1.8 

For the &ole project  arca under instcLi.cic'c1 treatacnt,  w h e t h ~ r  
protcctcd m c e  1 or  2 s d  sons, a st3 Lxx.clmlly &-cant drop of t h e  
par;.sits r a t 6  has b ~ ~ n  -roved; r~,:mdl-np w l c c n m t ~ s  only f o r  the 1957 
operfation'al arcca, wheru-s  thc  region protcctcd since 1958 has svcn , s h m  
an iticrease, wkch  is most l i k e l y  duc to Kala Lzar nrrl schs-baorrdaszs'. 
For the 1957 operational orcia splanometry hs still nahtefned  a s ~ a t 5 ~ c ~ ~ l  
correla'cion to the prcrzi tologic?l  findings. 

!fb overaU 3.bvs f mdzngs l n d l  ate 3 dromctic fell i n  the i n f ~ n t  
pa rzs i t s  rote,  a s  r . r ~ l l  a s  I n  Lhe gmfsa l  mal?ma moldcncr;. 

:hc Pos4-sc;lson? 1 surveys 1958-59 ~AIC q iccles  dZs Znbution h? s b e a  
found as fo3lows: 

Thus %hers ~s no sl  nifio-nb c h n ~ e  m the s p ~ c i c ;  dlstribu-ki.cn 
compared with pre-opfza'&onZL fmdint;;s. 

T& Nalrrxa P i lo t  Projoc-i; s ~ ~ m s  Go camti &osc- t p  a ~ h k v s m e n t  of i ts  
objcctiive of ml,or~? crc-drcntion. T h  following t?rita&i should be 
considered: 

7.1 T h s r ~  has b c ~ n  z s ignl f ic?nt  drop of-fir;? d%s r a k s  m &c arGa 
p d w  i n s e c h c i d a l  .I;re.tmcnt ~siZh d l ~ l d r m .  langsr  p ro t sc t im ,  We 
mre obvious was -Lk r i ~ x ~ p s l o n .  The deorcasc o f  ? r a s i t c  r a t e s  
oorrcsponds about to thc  neimral rccLssssxon IT* f o r  untrs? k d  fa lc ipxum 
m x a b a  cases. 
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7.2 The rr;suLts of bZoo& ~:amsn=b54is i n  post-qeroticglSi b r n  xnfants 
m2icetc a t  leayi cirnstlc rc&~c.li& of ~ ~ i 5 a  .'aransmlssim ( ~ m p l e *  
interruptzon i n  93.5s af the villaLe;s) f o r  6 mcaths af be? rcsldud. 
insecbcails spmymg. 

7.3 @Q@$I. attefiiiLon -to nomads sGcsona labowers  h ttithe.M& Stnrdy 
Zone ?as  p%ver&~d Otl~br~ak  of q x d d c s  and mawl"cained iUk? $kotsct&m of 
the set t led popdatjIon. 

7.4 T k  mternqficii 0-f -rnZIaYla -fXtnsrm.~&on b e ; s  3rought ths p r s  
existent $mtmity fE-1 neorly dwm to $ t ~ a o  (1957 oprat&rn& area, 
2 SCBS. prot.). Thcrefqx& the s y s ' m  of ac-t;ivc case-fxldug -Wqnedout 
t o  b6 exbremly wIBXI.~""~~ these mgions appm~chmg malaria eradicakan. 

7.5 Wko3.0~ica.T s W d i ~ s  showed t ha t  A. ~vnbiae IS the specie so f a r  
L*&%Snakd as V G G ~ X .  1% l i f e  is much inflluenced by'rainfall. Aam 
pools and r ivm bcd ;~ao l s~  a* favauraW,e bre- placcs. 1% 19 rmsc~ptible 
to a X l  c h l o r b a t ~ d  Iiydro-carbons. It 1s endopblic c. +t of We f i e  
s p e c ~ s s  of Dnophelines oallec.i;ed, ~n m e a  sporo~oxtos wkre G - ' ~ ~ G ~ V W I  oril;. 
in A.  gmbiae during months of Scpkunbcr, October m d  Nmentm. with 
the occurrcacs of an b a a 1  rairrfaXl. of LSO m., 730- nec6ssyy for 
=creased o u t p t  of A .  gzmbi25 &YE f o m &  and ,War=- kmn-mission %Zke s 
place soon afterwards . 
7;6 %$ding  the ass of msoc- i ic ld~,  the comg1s-k d i s a ~ c n r m c e  aE 
il, fianbise I n  sprayed a rsa anit l'cs high prcmlence m check ares and in 
urimreyed nomxixc  camp^ poifits to ,a very &fTcc'&vo ,control of $?ieldll~ 
over A. gaxnblee. Lnclusion of Noma&' c ? q s  h lne,ycsi&ii~ &rrgrmg 
covcras LS n e c ~ s s ~ q - .  T lns  i s  ap,cm beset with the 2rncxLccl d l f f i cu l t fes  
due to Meir.moblLi%y. h o t h c r  impqz,bc"mt pomt  , fo r  cons$dmc?@on 3s 
suit3.u~ arrLngment for  leavrng und~~&ccl  thd' s p q e d ' m & ~ e s  at l e a s t  
ehc mofi%hs afl";ar sprzying. Fkpaira bo %be roofs and - ~ w  plasbwmg of 
inner suxfa ce of w a l l s  W G r G  obscrvec! a t  s e v c r e '  nlaces, thus prov&&Lng 
new u n t r c a k d  surfzce-m tb o o n t m l l ~ d  area. ThZs Can bt avoided ?qy 
goodpubkic sduca-i;lon. C o r p ~ i ~ t i v e  s t u d a ~ s  on DEC 3nd Dieldcinare 
grocccdmg. Zf DM' 1s c f iec6vc  enough iit ~s 2rcfc;snLLs fo r  cos'i, and 
human 'coxlcilg b- low, 

7.7 %gqrclmg "@anin,, it was dvca to 26 p c r m c n t  Projcc% StaXf, 
120 P.H.O. ,and P.H.T. of Sudan mc' t o  tk Rnd d a s s  s ~udcnts  of School 
of J3ggime. 

7.8 Reprd- bhs use of d r u ~ s ,  clfLoroqum~ and amodiaquins proved valuable 
for  fever casc t z ~ z b s n t ,  end s w l c  dose mass t r e ~ t m n t  in moving 
r e s ~ r v o i r s  as N-6s. Thc fac t  thc t  P..fa;icigarum 2s the grbdo&Lurt speclcs 
is of grec.t h p o r b n c e  in malaria eradicetion c q 3 i & n  as it is clmensblc to  
radical cure. 



Xherccs 1% xs kn-m that t h ,  m@ t ransrd~s ion  sstason'~m the unirrlga'l;cc! 
p r t s  of the pnrthern >rojac$ ama li?sts only from July t o  December, 1itKl-e 
informatian i's ' a v ~ i l v b l e  a b u t  ithe duratlon -of the tmmniss i sn  scoson in 
the s o u t k r n  sectors. As x t  i a  prob&;ly alucn l a g e r  o~ even pc-rsnni-ldue 
to .Che#.Tong~r r q i p  scason, t h i s  problan deserves spciaJ1 at<ention, 
partxcu3arly xn r c ~ c c t  t o  the rpsrdual insscticidCl action. 

8.2 The present; s i tuat iof i  susuggcsts thc ' n e c ~ s s i t y  ~ f ,  2 spqaymg. rourds 
pfs year m the briLaat'ed parts of the n b t h e r n  p r d j ~ &  area,' a& most 
probably m all, s o u t k r n  sectors. A s  as problem for  the lat-r is  closely 
linked with the duratxon of rcsxduQ insecticidal ef fsa t  2nd nth t h e  
prmtic?-1 a c c ~ s s i b x l l t y  of the arca a f t c r  the r-fafls, this matter deserves 
a thorough invcshgatxon to  f lnd ?rqc t ica l  solutions. 

The r aw ssnson is t k  m a m  transmission seasom in thc pro Sect area, 
however, alzo the sceaon f o r  constmctioli  of new and repa i r  af old huts 
a s  ths grass becomes amalable.  Since dumpr rainy season only animal 
transport with a l l  b s a d v a n t a g ~ s  r e g ~ ~ r d i n g  l c w  spe~d a d  limited load i s  
pra~tici i~ble,  the prcsmt  s t a f f  1s not  su f f i c l tn t  -b assure mah%enance of 
10@ inscctlcldZl covsracs m a l l  but tb p i l o t  -tudy zone. A w ~ y  of 
a c h i e m g  the qaintorned covcrat,s f o r  thE whale ~ ~ r o j e c t  area hns to b e  
sought .. 
8.4 Check of :marla Tmasrmsslon in the Southern Sectors 

It hils bcsn pomtsd out,  tb t thc S e a t i o n  o f  transmission sc san in 
the southern projcct arca has still t o  b e  evalua t~d.  This is a t z s k  for 
the dry season, For examination of thc efficiency of the appfilied measures 
the same proccclure au Tor the P ~ l o t  3buci.y Zmi; =as  to  be fws ib lc ,  1.s. 
mmth;ly blood examzmtion m post-operctxonal born Mats. It would be 
sufficxent t o  cover about 30,000 popu)ation, A s  t h i s  ce r i zmly  absorbs 
a considerable nunib= of s%c?ff, mcrease of personnel wiU. be uldispansable. 

8.5 Nomcls, Seascnal Worhrs, Introduction of  m a r i a  

?he spc@ia;L campaigns f o r  proteckon of nomzds a d  cotton-pickcrs h c ~  
proved to b c of utms t value also fo r  prcventxon of malaria outbreab  i n  the, 
se t t led  populatim. A system a s  adorted m the Pzlot S'ol@y Zone would i: 

certainly reduce the A s k  to a minimum if anplied fn tk whole p o j e c t  arca.  

The introduction of malaria from nughbouring areas, par t icu lar ly  frdm 
the heevlly mfss ted  Ethiopxm border m e  bears potenadal d~nger .  A 
soliltion ha$ to ke sought in spsedl~lg up the stcrt of m l c r i a  ccac'i~c7tion 
in Ethiopia. 



Lf -bhc ach i~vun~n t s  contmuB to be as  fapour~.bl.~ .% seen s o  9~32, thc 
ok ~ t z r c k  mzy bc "cminicd  c i t e r  four yea-- of ~nscclicida3. 

proteotifon; ' kit is in  1960 and 1961 rcsp~ek-l;r, j ~ v i d ~ d  '&21 
cond$ticclts for oo&olT$r %on arc-fu l fk led ,  for  the same r6~?son a well 
e,$.:,bz;I@hsit $arv~i,Llnnc'E! IS mwrtaa?nt For t h ~  fior'ihern pro jet* arca 
mrp$Xlanca: is ~xg+$ck&~to&a.rt work- 2% &ll ~i6aJ-e er r ly ' ih  1960, 
dippxi;sidi;lg oh avai j ;~bxhty  af sufflcldn% transpr+x+iqn. 

6i1-q~ WllO as=: 'me to Lhc pmJ&c% hnlP-@@I m"lkcanBcr ,JWt qStabXish- 
men% &?' ' + p i l & n ~ ~ :  zn %he saulhe~m project ar ca w U l  bc: i c f t (  to 'W23; btSom1 
side. fi vcry carsf'ul s u m ~ i l l m c c  i s  accded to con solid at^ ,.rid maultam 
achiemments . 

1 e m  @ ~ d  t b  pomC out thatr 

(a) The project mter ia l~ .zsd  ~ t s  ob~cc'aves and ths t  the t h ~ c  Part ics  
:( 1 r k  concsrnc d 2 .  C. thc Swim bcrnmc@, ;%$fQagA& U@EEF_ bvc c a r r x d  -m3- 

thc l r  r c s p o n s ~ b i l i b s  m a mos: commendable w ~ a y .  

(b) G o d  r.esuJ.ts werc i.ahieu&d and., o f  khcse tk ' c r ~ m b g  af &aff and 
incriminaixwn q f  the v;.cr;or wcrcq of AAC;'sutmo~t b i b r  ~qnce. 

(c) Er?oyw t i o h  of mkru kc. SuSud~n .R 2xars  -Lo bc possibls suBjcct t o  thc 
avzilabiJlty oT mtmrnz.t;xm~l fmancl5.X %sclm5cal ass is t~ncs . '  As *s 
progranuac vri-11 bc ,F mt?t-bor of n e t lmQ a s  we= a s  in-tcrnakLrnal'concern, 

the cooperetion of nel~liboumng countrlcs of the Eactsrn &ditsrrenca& " 
a d  African regums, and the sjrnchronlzakon of  thc ir eradlc? tiion progE mmes 
bavs t o  'he sssur-d well xh d.&~,?ncc, so t M  ti -mete6!_asa d&rts  
hsayir cxpcn~lturcs can b e  avoided. 




