
~ , f a ~ c i p a r u n  is nsaak~y t,~ze nosp~ '  p r e v a l e n t  'a11 ever 
the coi:tinent as4wel l i  as i n  ~ E B  age groups, r e p r s s o n f e d  ge- 
n e r a l l y  i n  50 t o  99 p e r  c e n t  of t h e  p o s i t i v e  b l o o d  e l i d e s .  
1 % ~  l o n g e v i t y  i n s i d e  t h e  huaan body i s  longent  &han p r e v i o u s -  
ky e z p e c l e d -  Î n  A f r i c a ,  r e a c h i n g  a t  1 e a G t  f h r e e  y e s r e  
(Verdsage r  1964). ~yrSr ,~e t :mmine -  and p r p ~ u a n i l - f f e s r s t a n $  

i 
P. vivar is ex%reneliy rare In ?/eo% A f r i c a ,  excep t  f 

p e r h a p s  along t h e  $ahara b o r d e r ,  bu-ii becomes Eilore C O M D Q P  in 
C e n t r a l ,  ï h a t  and Sou the rn  b f r i c a ,  a,s w e B B  as ip Madagascar 
and  t h e  kmscanrene Islandg. Iss s e v e r a l  conlltfbrliee where it  
o c ~ u r f ; ~  as i n  Xes?ya, 5-8; has a pa-8;chy d i s l r i b u l i o n ,  b e i n g  
s c a r c e  i n  some aseas  and grevanezlt  i n  sone o t h e r s  d ~ a g r a t e r -  

I 

'LA 
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i?. ovalle i o  LO b e  found i n  n e a r l y  all conad i r i ec  i n  A f r i c a  
bu$ r7 i th  a v a r y i n g  i n c i d e n c e ,  It i o  i n f r e q u e n t  ia E a s t  iLfric:a 
and in L h e  h in fe r l l and  off t h e  conkinera t  ; it i s  B o r e  COUL;IOPB 
ì n  c o e s t a l  andlor jFores-bed a rea8  of ?/ea$ &$rica, iron S e n e g a l  
-bo the Canersons ,  where s p e . c i f i c  parasidie r a k e s  up $ 0  IO ger 

A. f i m e s t u a  ~ i ~ e s  is a n s o  a :;aajor maliiria v e c t o r ,  1~t is 
very widesp read  b u t  d o e s  no& w i t h s t a n d  ext l reue c o m d i t i o n s  a s  
w e B B  as A. ,';aubiae s.P.and d o e s  n o t  occnP i n  brsckioh ~ o a s t a B  
and inland wa-¿erg9 nor in &$id Breas. 8 .  fumteskus predoninates 
in savannah areas9 w i - b h  Q neak  off abundance a t  & h e  end OP L h e  
rainy s e a s o n 9  and plays usuaily the nain r o l e  for malaria 
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t r a n s m i s s i o n  in n o a n t a i n o a s  areas ahd hiahlands. X e l d r i n -  

Bone o t h e r  anophekirqe s p e c i e s  a r e  v e c k o r s  o f  Bocal o r  
r e g i o n a l  i n p o r t a n c e ,  such a A, n i l i  Theoba ld  i n  t h e  v i c i n i 6 y  
o f  rivers and s t s e a n s  in "Jest and Gsrytral A f r i c a ,  a ~ a d  
A, m o u c h e % i  Evans allong Barge r i v e r s  o f  f o r e c t e d  a r e D s  o f  
B q u a t o r i s l  Yest A f r i c a .  

S p o r o z o i $ e  s a t e s  of both A.  f u n e a t u s  and  8. g a n b i a e  
s . l .  are fa i~l lgr  h i g h ,  w i t h  n o n f h l y  ave ragcu  ~ e ~ h i a g  B O  p e r  
c e n t  and more at t h e  peak of %he transaission a e a s o n l  a t  least ,  
i n  Bowlanda area@. A. nelas, A. n i l i i  and A, nsucI?e%i are P e a s  
heavily in f fec ted  bra$ e x h i b i t  P reqnen t  Py, where %hey E L ~ G  

v e c t o r s ,  s p o r o z o i t e  r a t e s  f a r  above  l p e r  c e n f .  

d a l a r i a  o c c u r s  ia t h e  w h o l e  off t r o p i c a l  A f r i c a ,  except,  
i n  BasutoBafid, s o u t h e r n  p a r f s  of t h e  ~ e 2 u b P i c  of S o u t h   frica, 
and sone Sas% B f r i c a a  h i g h l a n d s  j i n  monnta inons  a r e a s  nalaria 
i~ u s u a l l y  a b s e n t  above 2 , 0 0 0  KI. sea l e v e l  i n  East Affr ica ,  Hn 
1 9 6 2  it wan r eckoned  t h a t  aaongst t h e  187 , Q 1 0 0 , O O O  inhabitan&s 
of t h e  ï@Q i l f r i c a n  Regiora  ( a l i a o s %  t h e  whole o f  tropical Africa, 
excep& ~ t ~ . - i o p i a ,  ~ o n a ~ i a  and sudan)  , 156, G O O ,  ooo were one 
day or a n o t h e r ,  c a r r i e r s  of galarie parasites, 
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A.ccnirate d e t e r n i n a t i c L i  o f  $Le endeiii  c i S y  Bevel a c c o r -  
d i n g  4 0  tlae &anpala e n a s a m i c a a i o n  (FIHO, a ~ s l )  , ]%as bee12 
c a r r i e d  ont o n l y  i n  sone (:ountrieo o r  g roupa  off c o u n t r i e s ,  
and data aire n o t  a l w a y a  t,) Hand. ikc,elrrf nnpnbliahed anrvegra 
f r o s s  U p p r  V o l t t a  and t h e  (vary CoaaS; G ~ O T I  thaf an a l n o s $  i d e n -  
t i c a l t  e n d e m i c i t y  Bevel  i n  d i f f e r e n t  c l i ~ ~ ~ - b i c  arcas ciln corres- 
pond t o  t w e n t y  i n f e c t i v e s  bites p e r  nan  per y e a r  in o n e  a r e a ,  
O F  t o  two-hundred i n  a h o t h e r  ; furkhernox-e,  i n  t h e  s t m e .  area, 
%he i n t e n o i t y  O P  transniosion can vary b e t s e e n  Bees than 
t h r e e  infectives b i t e s  p e r  man ;Der y e a r .  in one village, and 
more  tEac~n one Ghonsand ir: a n o t h e r  v i l l a g e  , f o r t y  k i l t o u s t e r a  
a p a r t .  Usually in B o w l a n d s ,  n c l a r i a  i s  ho8oenCLeni.c o r  hype- 
rerader>iia: in wooded savanr-aha j ~t i o  hype r -  or uesoendeaic ic 
t h e  f o r e s t  and She s t e p p e  z o n e s ,  and often 0 1 s ~  i a ?  ooua- :a l  
areas where b r a c k i s h  l a g o o n s  O C C : U ~ ,  as will ils i n  n ~ n y  high-.. 
Banda areas ; a l o n g  t h e  Zahara b o r d e r  vhere th3 a v e r a g e  a m w l  
rainfall i s  below 6 0 8  ma p e r  p ~ r ,  ua1ari.a i s  J s a o -  o r  
hypoendenic .  

Larval  c o n t r o l  , by d r a i n a g e  and v~aterr tmnugenen-b c a n  
be e f f i c i e n t l y  dome against A. f u e e s t a n ,  Y-- which a s e o  n~inly 
permanentí o r  s e n i - n e r u a n e n t  b reed ing-? l aces  wBSh vegeta-b ion ,  

f r e s h  w a t e r  and sone  s h a d e ,  b u t  i s  very  d i f f i c n I $  t o  carry 



s o ,  d u r i n g  t h e  Bast YJorBd ïver, in %he nalarious par%s 
of Sas$ and \ ' lest A f r i c a ,  i n  t h e  aboence of' nei2acriae S r e a t -  
ment,, ,desp i$e  l a r g e  r e s o ~ r c e s  and conpefen$ &eaas, 2 5  t o  
58 p e r  c e n i  02 t h e  Eupopean k r o o p s  got, nal ia r i s  i a  $Ee e0 i l r se  
o f  a y e a r ,  nauaPBy d u r i n g  %he  r a i ~ y  s e a ~ o n .  

Soon after -h9e Second TJosBd. ?!ar, .9DT and BEC and I s k e r  
on d i e l d r i n ,  Became aorai1abPe in Barge quantifies at reass -  
n a b l e  p r i c e s .  5.jince tihis p e s i o d ,  malaria c o n t r o l  i n  hffrica 
has been hoaiinly b a a e d  on s e r i o d i c  a p ~ l i c a t i o n s  off r e s i d u a l  
i n s e c l i c i d e s  OFE an% inner s c r f a c a s  02 h o n s e s  and s h e 8 t e r s .  

res,$ on %he wells O F  on t h e  c e i l i n g ; ,  either b e f o r e  QP" after 
h a v i n g  t h e i r  b l iood  :11e;14, o r  b ~ l b ,  and t h e y  are supposed S O  
be k i l l e d .  8p ;mrenl ly  $129 only problem t o  s o l v e  wes a 10gi5&iC 
one e how L O  spray a l l  p r e n i s e s ,  at c ~ ~ ~ ~ e n i e n d  d o a a g e s  and 
i n t e r v a l s .  I n  s p e c i a l  instances s u c h  as .;rban a reas  I larvi- 
cidimg vas a l tao  v~ideBy i a p r o v e d  by a d d i n g  $ 0  %Es o i l  poweirfnll 
s ynS het i c i ns e 6: -b i c id e s and G e 13 EÌ i o Q d: t i f a g e  nd s . 

Vhen V Q C $ O T S  e n t e r  Eaouaea f o r  f e e d i n g  on $nuan beings, t h e y  

The First Coa%erer,ce OD iiaHaria i n  E q u a t o r i a l  A f r i c a  heHd 
in K a m a p e B a ,  {Jganda, i a  119511, c a r r i e d  on-b a p r e l i u i a a s y  c ~ ~ a e s -  
ment of %he reccR%s off t h e a s  first ncLIaria c~a$-,roB p r o g r a n s .  
B e s n l t s  b e i n g  p ~ o ~ i ~ i ~ ~ g ; ,  She Conference recoumeoded %he de-  
vekopaenf of such programs i n  raral a r e a s  o ñ  S r ~ p i c a n  A f r i c a ,  
for p-ono$ ing  t h e  s o c i a l  aFd eeoncdnic developmen% o f  t h e  c o n -  
S i n e n t .  DespiS*e $he r e s % r i c t e d  e x p e r i e n c e  nvaihable a$ t L i s  
L i m e  , She Confe rence  reconmended d o s a g e s  smd rhy thms  off apgli- 
c a S i o n  off i n s e c t i c i t l e s  soxe which  are used  up $ 0  XIOW : e i t h e r  
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These r e s u l l s ,  as  a ~ l i a o l e ,  v e r e  d i s a p p o i n % i n g  j s ~ l n o s t  
nowhere v a s  nalaria t r a n s m i s s i o n  inLer rupked  j B3wC Bas a too 
a h o r $  residual e f f e c t  t o  be  off p r s c t i c s l  u s e  in the m a j o r i t y  
o f  r u r c ~ 1  areas j d i e l d r i n  was f a i r l y  e f f i e i e r n i t ,  buti Anopheles 
~ a r ~ b i a e  p0pLll&~tiQl+ks ve re  j u s t  Toeconing r e s i s t a n t  $ 0  t h i s  i n se@--  
ticide i n  IJor th- i ' / es t  ?Tiger ia .  h e  t o  dihe inadequacy o f  She 
traditional m e t h o d s  of e n t o n o l o g i c a l  ava lna i t i on  and t o  a c u t e  
scientific and S e c I ? ~ i e a l  n n d e r a t a f f i n g  of  many pi-ograu,g, i% 
was very d i f f i c n l f  t o  expBain t h e  p e r s i s t e n c e  of  t r ~ , n s m i ~ s i ~ n  
i n  a l m o s t  a l l  t r e a t e d  a r e a a .  Hewer the le s s  if became o b v i o u s  
thad; i n s e c t i e i G e s  a l o n e  would mot  alivaya succeed  in eontso8ling 
malaria  transnisaion, and - h h ~ l t  d r a g  a d n i n i s t r a t i o n  @ o d d  be a 
va l nab Be add it i o II t o h o  us e - 9  pray i ng . 

Malaria E r a d i  cad; i on  

D e s p i t e  t h e  difficulties off u a l a r i a  e o a t r o l  operait ioL2a I n  
tropical Africa, malaria eradication s o o n  became &he official 



g o a l  off ' JBQ for t h i s  co2._ti3w2nt9 as a park of &he vor ldv f ide  
malaria esad%ca$ion psograr?l, C o n t r o l  O ~ ~ P C L S ~ Q I S  are endleos 
and ,  i n  poor coEsstr ies  ? .  e r a d i c a t i o n  could appea r  ar; t h e  
@ H e a p s %  wag t o  be  rid of ndlaria. 

Alanos% a l 1  prograna, w i t h  ;ïHQ advice ar;d somet i aea  
a o , t e r i a l  h e l p ,  v e r e  r e e v a l u a t e d  and rep l iaaned ,  t o  g e t  e f f i -  
chenf a p r a y i n g ,  conpkete c o v e r a g e  bet-ber c a s e  d e t e c t i o n ,  
arid s o  on. This i i 2 ~ 0 l v e d ,  in t h e  najority of t r e a t e d  areas9 
c, complementary t r a i n i n g  O P  pearsonnsl t h e  estabaiahnent of 
more a c c u r a t e  m a i a s  than a v a i l a b l l e  w i t h  t h e  precise l o c a t i o n  
of a l l  h u t s  asad tracks, t h e  individual r e c o r d i n g  off a l %  i n h -  
b i t a n t s  a i ~ d  of $ h e i r  seasonnl n ig re t io i i l s  when occurring, c,a 
well as  ithe d e v e l s p n e n t  of Babojratory facilities $OX- r a p i d  
mass e z a u i a a t i o n  of b l o o d  s l i d e s  and nalaria p a r c c i t e  d e t e e -  
-$ iOa?l .  
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k l E  t h e a e  ache,nes v e r e  c h r n e t e r i z e d  by holo- or hy_aerelr,- 
d e u i c  uelasia in sav~nraah  a reas  , or o& P e a s k  n o x - f o r e s t e d  
a r e a s ,  w i f h  h ~ n a n s  and c a t i i l s  and s o m e t i n e s  a l s o  gaue  n i x e d .  
Hn $Tiese caantriea the residraata i n e e c - b i c i d e  spraying opera- 
tions s o n s f i n e s  combined w i t h .  c h e n o p r o p h y l a x i a  r e s u l t e d  
in a narked regreosiom OP s p l e e n  and p a r a a i t e  r e l e r ; ,  but a 
Pimit has been r e a c h e d  at ~ r $ i c h ~  in s 2 i f e  off r e p e a t e d  e f f o r t s ,  
nalaria h i lo  p e r s i ~ t e d  t o  a noticeable degree .  

In gome of t h e s e  p ro jec7 t s  the q u a l i t y  off opern -$ i6nn  
r e a c h e d  a very high standard, i n  aome o t h e r  schemes 6E.e insec- 
t i c i @ ? @  coverage  was no% p e r f e c t  but r e a c h e d  t h e  narsitann per -  
n i s a i b l l e  i n  athe BocaP. c ~ ~ d i t i o n s ,  and th0 s i t u a t i o n  co:illd 
only Morsen in larger schemes. So all %hese  u n s u c c e s s f u l  
p r o j e c t s  have been  abandoned. 



Ira $hese c o n d f k i o n s  r7HlO has recounended during pre- 
eradication prtigramst, %he development of qdmin i s t r a -b ive  and 
t echn ica l  i n f r a s & r n @ k a r e s  enabling 5he c o u n t r i e s  t o  carry on 
m a l a r i a  e r a d i c a S i o n  i n  Ithe f u t u r e  on  a regional OF cont ineia-  
t a l  b a a i s .  The p r e - e m d i c a $ i o n  programs,   hi ch h a v e  no t i n e  
Bin i - t s ,  are  d e v e l o p i n g  i a  a b ~ u f  lnen-ty conn&ries  of t h e  3130 
A f r i c a n  regism (X30, 1965). 

As already adiresseda, t h e  on ly  successes i n  African mala- 
ria e r a d i c a k i o n  schenea  have been  r e p o r t e d  froa margina l  
areas and frob a small and densely goptilkn5ed island, 
Lhaaritiuas which have reached t f d e  nafraienance phase . 'Ye shalfi 
then osranine the nain c a m e s  of failure of the o t h e r  acl!ea;ies, 
which can be E i s & e d  under  three n a i n  headiiags t e c h n i c a l l ,  
l o g i s t i c  , and adn in i s t , s a t ive  azd econcsuic cc~uiaa , -  " .  . 

Te c lani c a  B D i t '  f i e ult ie s 

l. The V e c t 0 r s .  P n  t h e  m a i n  parts 0 i  tropical kflricam 
env i ronmen ta l  co i rd i t io rao  a r e  ve ry  favorable for aalar i i l  t rens- 
m i s s i o n  j the o u t s i d e  average ten2eratnrs i s  kaPways s i l f f i @ i e n &  
for t h e  comple t ion  crf any hnmm p l e s n o d i u n  e x t r i n s i c  (cycle j 
in a l n o s %  all Q ~ B Q B  b u t  high f o r e s &   zone^, e i t h e r  @a-&$le ,  OF 
game, OF b o t h ,  a r e  p r e s e n t ,  and v e c t o r s  c a n  f e e d  npon dihem 
w i t h o u t  e n t e r i n g  honess  ; f u r f h o r - n o r e  She r m t n r a l  Pongeviky 
of "uae n a i n  v e c t o r s ,  8. f u n e s L u s  and A. gaabiae  s . P l g  is one 
QQ $he h i g h s a t  recordggl in .&he w o r l d  f o r  a a o p h e l i n e s .  Pellaale 
Brec-iiors any b i t e  humana o n l y  occasionally, rest on%;aide,  nad 
w e v e r t h e l e s s  e n s u r e  malaria L r a n s n i s a i o n  w i S h  il z~iniaüm of 
c o n t a @ &  nit3 i n s e c t i c i d e - l r e a t e d  p r e n i s e s  . The I n a e e l i c i d e  
 praying must r e a c h  a v e r y  h i g h  Gagree OP efficacy to I n t e r -  
r u p t  khe aa l i a r i n  t r a n a z i s s i o n  in   ow lands S P  t k o p i ( c a 8   frica+ 



phenomenon i a  v e r y  c o n s p i c n o n e  v i % h ”  P e n a l e s  off A. gamnbiae s.l. 
which a r e  r e l a t i v e l y  tolerant t o  i9DT and occurs a l s o ,  S o  a 

l e s se i r  e x t e n t ,  ait~a t h e  more  s u s c e p t i b l e  A ,  f a n e s t n i  f e n a n s s  
( & d ~ n O ~ f ,  ngoi2. j U ~ U C I I ~ S  and Gavalie, 1961 ; S e r v i c e ,  nss& 
The irritant p r o 2 e r t i e s  o f  DDT a r e  a lnos f  independen t  o f  t h e  
Cpose, s o  ffreeh d e p o s i 4 s  i r r i t a . & e  v e c t o r s ,  but kill t h e n ,  
w~.a.erecs, s o ~ e  monfhs o l d e r  f l e p o s i t s  d o  not %;ill t h e n  Q C Q Z  e t  
al., 196%). T ~ P S  21ji1c c h a r a c t e s i s t i c  i s  not v e r y  ~ m r a f m l  i n  
env i ronmen t s  where h u t s  c o n s f i t . u t e  t h e  o n l y  c o n v e n i e n t  a a o -  
p h e l i n e  r e r s t ing  p l a c e ,  or where hniizans o f f e r  %he o n l y  blood 
s o u r c e  available and sleep i n s i d e  h o u s e s ,  such as  r e s p e c t i v e l y  
i n  h i g h l a n d s  with a c o o l  c l i m a t e ,  or i n  f o r e s t e d  areas  aEnos t  
~ i t h ~ ~ t  any o t h e r  Parge “ m a l i a n  kost, b u k  i t  r e d u c e s  t h e  
e f f i c a c y  o f  3DT when and where o a t s i d e  resting places and 
c o c v e n i e n t  h o s t s  a re  a v a i l a b l e ,  s u c h  Q S  i n  t h e  ~ ; n a j o r i % g r  o f  
lLoTrlQn2 Eiilavannahs , 

i 

Fur the rmore ,  i n  areas v k t h  a dry and hof clinate Eiunans 
spend a p a r t  o f  %he n i g h t  s l e e p i n g  ouPtside, o f f e r i n g  Q perffeet  
oppar-bnni&y for v e c t o r s  t o  f e e d  upon t h e n  a i t h o u t  any c o n k c c t  
w i t h  $he i n s e c t i c i d e s ,  !Phis s i % u a t , i o n  i r s  e x a g g e r a t e d  by t h e  
natural t e n d e n c i e s  O B  aany p o p ~ l ~ ~ t i o n s  OP f i .  f n n e a t n s  and 
A. g a ~ b i a e  s,B. f o r  exopha$y. and e x o p h i l y ,  and even  more whsn 
s u c h  an exoph i l i i c  ve@-bor a s  A. aili lis involved, Such situa- 
t i o m  o c c u r  ma in ly  i n  Sudanese savnnnshs and s a h e l i a n  a r e a s .  

Mith new and b e t t e r  i n s e c t i c i d e s ,  it c o u l d  be p o s s i b l e  
t o  overcome d i f f f i c a l t i e g  due  t o  i o s e c t i c i d e - s e s i s t a n c e  and 
v e c t o y - i f f r i l a b i l i t y . B a t  i n  tropical A f r i c a  nsny honaes are 
built w i t h  raw mud bricks, and even  proofs can be and-made, arad 
s o  sorption is a big -heehn ica l  problem.  A g o o d  i n s e c t i c i d e  
f o r  Af r i can  bush u s e ,  aaangs t  other qualities9 a u e t  be nonltoxic  
f o r  n a u s a l s  , cE?remic:iLlily and physicoal ly  sLabBe om mud s u r f a c e s ,  



n o n i r r i t a n t  and nonindaeing r e s i s t a n c e ,  ln s p i t e  off a 
c 0 8 1 e c t i v e  r e a s a r c h e  prograu s p o n s o r e d  by V E O  and o % k e r  agen- 
cies , .  no suclil i n s e c k i c i d e  i s ' y e t  avai8able (~01.1 e t  a l , ,  
l 9 6 5  j Gra tz  a d  C a r n i c h a e l ,  1962 ; Grata; e t  a l . ,  1 9 6 8  ; 
?Jamon e t  Q L . ~  1965  ; E:ni.b;>~ a ~ d  I jooking,  31963 ; Bar-Zeev 
and Bracha ,  1966 j Anorayus, 1904 j I3lllio-b-b et al., 1963). 

2 .  The 3cLrasiteg. &lasa c h e n i c a l  c o o k r o l t  off %he maharia 
p a r a s i t e s ,  i r n  d e v é l o p i n g  c o m - b r i e e ,  CELEI olaly be based  o n  
safe and modera t e ly  l o n g  1 a a t i r a g  compon~ads  , p r e f e r a b l y  p r e -  
vea&ing nosquifo i n f e c t i o n .  i y r i m e t h a a i n e  i a  Poag-Bas$i@g, 
bn t  n o t  very s a f f e ,  and R e s i d e s  bas i n d u c e d  $.he s e l e c t i o n  of 
reaiskant st rains  off 3 .  f a g c i p a r u n  a l l  o v e r  Affrica. F o u r -  
a n i n o q n i n o l e i ' n e s  a r e  nach s a f e r  but t h e i r  e f f i c a c y  is r sdaced  
% o  a few days f o l l o w i n g  % h e i r  a b s o r p % i ~ ~ % .  . P i n o t t i  ' 8  netlaod 
is n o t  an ansver , p y r i n e k h a n i n e  Prxl-~ciiilg r e s i s t a n c e  
4 - a n i n o q a i n o l e i n e s  n o t  pasa ing  t h r o u g h  t h e  mo-&?ier ~ 5 E k  P o r  
onenring baby p r o $ e c & i o n ,  and B o c a l  qorrrces o f  s a l t  b e i n g  
a v a i l a b l e  i n  many a r e a i  ~ f f ~ t r o p i c a l  A f r i c a .  30 r e s u l t s  of 
a8uos.Ci alil NCLSB drug  d i s t r i b u $ i o n s  have Been d i s s p p o i n l i n g  
(JrJO, 1963 ; Clyde,  1982 j Esei;Gie, e t  a n r g  196B9'1932)- .  

iiops a r e  nsuaE2y i-fiediuu-scale o n e s ,  where o a I y  v i l l a g e s  
andl h s n l e t s  are represea-Led and Q ~ S .  w".iich r o a d  and track 
v i a b i X i t y  p r a c t i c a l l y  i s  no% r e c o r d e d .  €i, l a r g e  p r o p o r t i o n  of 
them are too o l d  t o  be very a c c u r a t e ,  and t h e  o l d e s t  a r e  
e n t i r e l y  w o r t h l i e a s .  aia p r e g i u i n n r y  s u r v e y s  ;dust inclinde a 
large g e o g r a p h i c  r e c o g n i t i o a ,  t o  assess $he walze o f  t h e  
available rsazpe and t o  i u g r o v e  -b%sm, and souet ic les  f o  r e p l a c e  
%%lem by eor;isp]leSe sei;aap;>ing o f  %he g r o g r a n  area, T h i s  ~ ~ r k  i 

r e q u i r e a  s p e c i a l i s t s  who d o  n o t  e x i s t  and n a a t  be % r a i n e d  
on $he  s p o t  . F u r t h e r n o r e  i n  rrapidl3.y developing a r e a s  naps 
]Lose t h e i r  acctlracg7 e v e r y  y e a r .  

Ire t h e  a a j o r i $ t y  of Afr i can  countries o n l y  a few r o a d s  
off major i u p o r k a n c e  a r e  prsc$icable a11 She y e a r  ~ Q Q P K ~ .  

Secondary  r o a d s  and $racks  very o f f e n  a r e  c u t  off d n r i n g  each  
rainy aeasorz,' Hn nany areas7 o n l y  four-wheel d r i v e  vehicle:: 



c a n  be used i n  t h e  d r y  s e a s o n ,  andl v i l l a g e s  are unreachable  - 
f o r  t h e  vbo le  of t h e  r a i n y  season ,  excei;Pf by vaEkiag, horse 
OZ- cameB ri-&L:.gy o r  bicycEing. In soue a r e a s ,  aapped  necon- 
dary roads are even c u l t i v a t e d  d u r i n g  t k e  rainy season .  

Pn such c o n d i t i o n s ,  i n s e c t i c i d e - s p r n y i n ~  a c t i v i t i e s  must 
be c o a c e n t r a l e d  ,jus% b e f o r e  and just a f t e r  t h e  r a i n y  s e q s o n ,  
no more t h a n  %wo c y c l e s  per y e a r  b e i n g  p e r n i s s i b l e .  The 
spraying of aev s -brnc tnres  d u r i n g  frie r a i n y  s e a s o n  i s  v e r y  
difficult a n d ,  when LJossible , is carried ou% wi-bhont  s u p e r -  
vision. negnlar blood-slide c o l l e e k i o n ,  c a s e  d e t e c $ i o a ,  and  
drug d i a f r i b a - b i o n  a r e  al lnosf  i t ; p o s s i b l e  So  carry o n t  QII Parge 
areas danring &he main nalaria i r a n s ~ ~ i a s i o n  s e a s o n ,  

Any malaria e r a d i c a t i o n  ochemo inplies a conpBeSe- c e n s u s  
of t h e  population. In s e v e r a l  Af'ricen c o u n t r i e a ,  capitation 
t e x e s  p a i d  by eac'h a d u l t  i n d e p e n d e n t l y  of  his weal-B;k are 
a lways  i n  u a e  ; as  l o n g  as i n h a b i t a n t s  a a y  e s c a g e  r e g i s t r a t i o n  
t h e  avoid paying  t a x e s ,  and i n  s u c k  c o u n t r i e s  b i r - b h  and even  
d e a t h  r e g i s t r a t i o n s  a r e  f a i r l y  i n a o c u r a f e .  The a i t u a 6 i o n  i s  
W O P S ~  when nomads a re  i n v o l v e d ,  a s  e v e n  t h e i r  n a - b i o n a l i t y  
may vary frou y e a r  t o  y e a r  a c c o r d i n g  t o  r a i z a f s l l ,  O F  2 0  
sella-bive v a r i a t i o n  O f  t h e  catSBe %a;;: beSween neighboring 
w t a S e a *, 

B i i  vany a r e a s  thepopala&iiJoLn d e n s i f y  i s  low OF v e r y  l o w ,  
between 10 and 8.1 i n h a b i t a n f s  % e s  s q u a r e  kiPometcr, S o  dis- 
p e n s a r i e s  a r e  ouf  of  r e a c h  of She i nhab i t an -bs ,  and vice v e r s a g  
r e n d e r i n g  house-sprayicg ,  d r u g  d i s t r i b u - b i o n ,  and @ a s e  d o t e @ -  
'cion very c o s t l y .  

I n  t h e  d r i e a t  parts of t s o A 3 i c a 8  Africa the r m j o r i t y  o f  
i n h a b i t a n t s  a r e  nomadic, and t r a v e l  ann t h e  y e a r  L - ~ L T J ~ .  w i t h  
t h e i r  c a t t l e  hundreds  and even  Shonsands  o f  kinozle-bera 
(Barb ie  and Ronsamba, B964 ; V i s s e r ,  1965).  Honads c o n s t i t u t e  
a l s o  a una11 proporkion o f  savannah  i n h a b i t n n t s ,  and  i t r a v e l  
huge d i s t a n c e s  t ,hrough savacrvah and f o r e s t  t o  s e l l  t h e i r  
cattle down t o  &he coast,. 

Seasonal. no~raadisa o c c u r s  a l s o  i n  aedenSary  a g r i c u l t a r a n  
p o p ~ l l a t i o n s .  I ~ I  t h e  absence  off any i;3anure and f e r t i l i s e r s ,  
t h e  aoiH f e r t i l i k y  d e c r e a s e s  sharpPy aPISep. t iyo  $0 ffcnr y e a r s  
o f  c o n s e c u t i v e  c u l t i v a t i o n ,  so  c u l t i v a t e d  P iends  a r e  abando- 
ned for new one8. Vil l iages  a r e  gex ie ra l ly  p e l r f e c f l y  s t a b l e ,  
bnf i n  nany a r e a s  e a c h  f a a i l y  =oves during t h e  r a i n y  s e a s o n  
t o  a Gennporsry house ,  e recCed i n  t h e  i n u e d i a $ e  v i c i n i t y  of 
the c r o p s  j t h e  i n h a b i k a n t s  uay spend o n l y  soue days a week 
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Fa~theraore, i r a  m n y  savannah  areas, where s o i l  i s  poory 
bu$ popnJ.h%ian abundan t ,  young uen leave t h e i r  villages s o a e  
moia ths ,  a year o r  more, $ 0  s e e k  a p a i d  job hundreds  of  kilL~~iag& 

t e r a  away, i n  t h e  r i c h e r  @ ~ a ~ ~ - t , a l  o r  f ~ ~ ~ ~ ~ 4 - r ; b e i ~ ~ ~ b o Z i n P F .  
areas, working as laborers o n  copfse 0 1  c o c o a  e s 6 a t e s y  on 
roadwork, o r  om i n d u s t r i e l  p l a n t s .  They a r e  usually no& seg f s -  
t e r e d  a t  a11 where t h e y  work, and uove by f o o t  ora l o n g  d i s -  
t a n c e s ,  eventinnBBy acquitiriLag and d i s s e m i n a t i n g  paras iSes  along 
%he way (ProOlEaero 1961 4 

 TI^ m a j o r i t y  OP h o u s e s ,  i n  rural areas o f  tropical & f r i c a ,  
are b u i l t  fron ìpoles, t h a % c h ,  mud., p a l m  l e a v e s ,  arad oather 
locally a v a i l a b l e  ma te r i a l s ,  S t o n e s ,  c o n c r e t e ,  bricks, and 
c o s r u g a f e d  iron a r e  r a r e l y  used .  Such hanses have t o  be r e p a i -  
r e d  o r  r e b u i l t  at frequent in t ,e rva ls ,  

Poles and t h a t c h  bouses  s u f f e r  f r o a  i n J n r i e s  by Dining 
insec i t s ,  whi&e an%g and fungi ; $he a& l e a s f  aus6 bs 
changed e v e r y  two or t h r e e  y e a r s .  idend houses  a re  less g r a g i n e ,  
bu% p o l e s  Einppar%ing Lhe r o o f  ro% w i t h  a i n e ,  and when dihe mud 
is k o o  sandy c1 l a r g e  ~ P Q ~ O I - ~ ~ C P D  of r o o f s  and walls c ~ l l i a p s e  
d a r i n g  t h e  r a i n y  s e a s o n .  So  each year on one hand a l l  h o u s e s  
$ 0 0  daaaged  t o  be r e p t i r e d  a r e  pilr&Ey o r  e n t i r e l y  r e b u i l t ,  
usucldly during t h e  dry season, w b e r ~ a s  dhsring -Lhe r a i n y  s e a s o n  
a l l  damhaaged s t r w c t u r e s  a r e  I-esSolred by t h a t c h  and poiles adding, 
remudding and r e p l a s t e s i n g ,  arad s o  on.  SucEr! p r o c e s a e s  na i a t a i r i  
i z a .  f r e a k e d  v i l l a g e s  a v a r i a b l e  p r ~ p o r t i o n  OP unaprayed hoilrses 
OP‘, a t  l e a s t ,  o% u n k r e a l e d  swrfaces .  P a r t h e r n o r e ,  t h e  v i l l a g e s  
cari o n l y  b e  efficienSBy sprayed a P ” u r  Sh0 ccamplletioh. o f  $Eie 
seasonal rebuilding which,  in many s i t u a a t i o n s ,  ends only 
shor%ly b e f o r e  t h e  r a i n y  seaaon j it i a  even  off CODDOD. occu- 
r e n c e  t o  repair o r  b u i l d  t h e  fenporary f i e l d  houses  d u r i n g  
the firs6 haIf of -&he r a i n y  s e c s o n ’  w h i c h  gsevenhtcs t h e i r  epra- 
ying b e f o r e  t h e  b e g i n n i n g  of %he L s a n s n i s s i o n  s e a s o n  a ~ d  
inaa-reaselrt sharply t h e  p r o p o r t i o n  of u n t r e a t e d  p r e m i s e s .  

f i o n ,  fiahing, or h u n t i n g  p u r p o s e s  a r e  n o r e  l i g h t l y  bui ld i  thon 
the v i a l a g e  s n e e  and u m %  very o f k e n  be r e b n i I . &  o r  r e p l a s t e r e d  
some n o n t h s  a f $ e r  t h e 5 r  building, They o f f e r  more opportuni- 
fries & o  E I O S ~ U ~ ~ Q  enifra3ce and ex i% %han nororail houses. 

Temporary houses sca%%ered  &hrough t h e  bash f o r  rcu8fivs- 



4,  A d n i n i s t r a f i v e  acd Tic mie 3 i f f f i c u P $ i e s ,  Las&,  buk i - - 
not Beast, t r ~ p i c a B ' A f p . i c a  i s  n o t  a v e a l t h y  a rea .  A B B  s t a k e s  
a re  developing % h e i r  g e n e r a l  i n f r a sd i r ac tn re  and  t h e y  sinply 
cannoL focrrs their r e s t r ' i c -bed  . i ~ c o u e  on non-kiaze-Piuiiied 
malaria eradicaLion programs and %hey wonder i f  i% w o u l d  be 
wor.f;hwhile .&o carry ì S  on,  e v e n  if moiaey were a v c ~ i 8 a b l e .  

NaBaria i a  endemic i n  Barge & r e a s  o f  % r o p i c a ~   frica, 
w i t h  aduPts  s e n i - i m n "  .&o t h e  disease, aaad % h e r e  maliaria 
d o e s  no& a p p e a r  off p r i n a r y  s o c i o e e o n o p i c  i n p o r t a n c e  

Older  children and a d u l t a ,  Tlrho cons.&i-bute t h e  man power,  
r a r e l y  s u f f e r  f r o m  the d i e e a s e  t o  s u c h  an e x t e n t  $9at t h e y  
mus% in-ber rngt  the ir  workS a d  Lhe c o a a ~ a t r y ~ s  prodi2c&ivily i s  
n o t  s h a r p l y  a f f e c k e d  by malaria. ï l i s e a s e s  killing adulLta, or 
d e c r e a s i n g  c o n s p i c u o u s l y  t h e i r  woFk ing  e f f i c a c y ,  such as 
s l e e p i n g - s i c k n e s s ,  onchocerciasis, I ' h c h e r e r i n  filariasis, 
l e p r o s y ,  o r e  a o r e  n o t i ~ e a b P e  and a p p e a r  e a s i l y  a o r e  i n p o r k a n t  
%han n a l a r i a  t o  a d A i n i s & r e t , i v e  a a k h o r i $ i e s  a s  w e l l  as % o  3any 
n e d i c a l  s p o c i a l i s k s .  

The nain impor t ance  of  nalaria i s  t h e  d e p l e t i o n  o f  She 
y o u n g e s t ,  non-iunans age  g r o u p s ,  bu% i s  n o t  s o  n o t i c e a b l e  i n  
t h e  p r e s e n c e  of sna lBpax ,  neagj les ,  e D t e r i t i s ,  yows, yell low 
f e v e r ,  and o t h e r  d i a c a a e s  a h i c h  kill s o  W C L L I ~  babi0a and o h i l -  
d r e n  e v e r y  year, o r  will kill $heD if m a s  v a c c i n a f i o n  i s  n o t  
yearly c a r r i e d  oaf  by n o b i l e   uni&^+ 

F u r t h e r u o r e ,  the r?lajorify of t h e  inhabitants a r e  s b a t t e -  
red in i n n u u e s a b l e  brish v i l l a g e s  and h a s l e t s  and,  when n3dBy 
s i c k : ,  %hey do no% attend a d i s p e r i s a r y ,  t h e y  d o  not take any 
c o u n e r c i a l  d r u g ,  bu-¿ umiS and recover s?on tancons%y o r  d i e .  
Only sone  of t h e  a c u t e  c a a e s ,  eventually, will r e a c h  a n u r s e  
o r  a d o c t ~ r ,  r e c e i v e  dlrregs, and c o s t  something t o  $he s t a t e  
budge t  , 

As a w h o l e  tropical A f r i c a  is u n d e r s t a f f e d ,  aBways i n  
quant i -by,  soue f imes  i n  q u a l i t y ,  s a n c % i n e s  i n  b o t h ,  a c c o r d i n g  
f o  %he c o u n t r y  i n v o l v e d ,  

Eighly qualified s p c c l a l i s - b s  a r e  v e r y  scarce, Very ofLen 
%hey pe r fo rm i n p o r t a n t  p o l i t i c a l  o r  a d m i n i s t r a t i v e  jobs, wi-bhon t  

d i r e c 6  s e P a S i o n s k i p  w i t h  % h e i r  p r e v i o u s  PlsaiLzing and q j u c s E i -  
f i c a t i o n ,  becanse  they  a re  t h e  o n l y  ones  a v a i l a b l e .  

ïJediun q u a l i f i e d  s fa f f  i s  scarcely more e a s i l y  available 
i n  Barge muubers, and t h e  Bevel of % r a i n i n g  Pa nsnally %ar 



- fsorn s a Q i s f f a c & o r y ,  due $ 0  & h e  I1ack of &raining faciP&Sies 
i n  She r e c e n t  p a & ,  B e s i d e s ,  P o r  this c a t e g o r y  pr ivaSe  b u a i -  
n e s s  o f t e n  l o f f e r s  be-blel- vages o r  more r a p i d  , p r o n o t i o n  
o p p o r t , u n i t i e s  Shan a d z i n i s t i - a f i v e  a g e n c i e s  ands at l e a s t  i n  
fhe  r i c h e a k  c o u d i r i e s ,  t h e  s a a r t e s t  boys a r e  n o t  s2ehially 
a-b&ra6ted . .  by pixbPic J o b s .  . 

UnqaaBiPied workers  a r e  p len-b i fn l  , bu% t h e i r  i n s t r u c t i o n  
l e v e l  i s  vs ry  ~ [ O T  j t hey  oarsst be c a r e f f u l l y  trained b e f o r e  
use.  T h e i r  official wages a r e  a l s o  s e x y  Pow, and a d E i n i s f r a -  
t i v e  r u l e s  d o  n o t  f f a o i l i t a t e  t h e  sa23id promotion o f  -bhe b e s t  
workers,  on" %he disuissa8 of %he bad ones .  As a reB'r?lt j ,  the 
b e s t  e 8 e n e n t a  when w e l l  t r a i n e d  often s e e k  a n o t h e r  jobs, 
whereas  bad s t i c k  So  t h e  p u b l i c  s e c v i c e ,  

The lack of p o l i t i c a l  a t a b i l i t j r ,  ~ V B E  i n  f h 0  absence o f  
r i o t s  O F  of raprigirags, is a conp l i ca -b ing  factor for staffing 

& i o n ,  
arna p l a n n i n g  any l o n g  t e r a  progran, s u c h  a s  uaParia eradica- 

The Frature of idalaria Eradication in T r o p i c a l  A f r i c a .  

All %Le obcervations uade above lead t o  $he c o ~ a c l n s i o i - s  
%hat, a s  a whone, t r o p i c a l  A f r i c a  i s  not r eady  ffor eradication 
and ahouPd s $ l i P B  today c o n f i n e  itself t o  pse-s rad ica-b ion  
p r o g r a n a  . :Puris;g t h e  developmen% of t h e s e  prograus  be t -be r  
d r u g s  and  i n s e c - b i o i d e a  w . i l l  p r o b a b l y  be  discovered a n d ,  
r i % h  t i n e ,  we axs t  succeed  i n  inproving t h e  a d u i n i s t r a l i v e  
and t e c h n i c a l  i n f r a s l r a c t a r e  OP A f r i c a n  c o a n t r i e s .  T k i s  v ~ i J . 1  
enable  $heu, in t h e  r e n o t e  ias$ase, t o  nncle?r%ake malaria eradi- 
c a t i o n  o n  a c o n t i n s n f ~ 1 ,  o r  a t  Beaat-  ora Q r e g i o n a l  b a s i s ,  
p r ~ b a b a y  p a i d  for by more devenoped c o u n t r i e s  or by i n t e r n a -  
% i o n a n  organisations. Due t o  %lie + e r 7  uneven deve~opnsn$ 02  
neighboring s t a t e s ,  and t o  t h e  l abk  of n a t u r e l  boundaries 
p r e v e n t i n g  $he inuigrat2on o f  nalaria parasites, iraalasia 
e r a d i c a t i o n  a t  a national l e v e l  will r a r e l y  be reoonnendable, 
if ever1 p o s s i b l e  ( Z e r n a r d ,  1969). 



These views way appear t omo pessinislic. If s o ,  WB uns% 
reaesllber $ h a t  a anall skin-scraping e v e r y  t h r e e  y e a r s  i s  
s u f f i c i e n t  fo p r e s e n t  suallpox i n  h m i ~ n s  ye8 a f t e r  ha1.f tl, 

c e n t u r y  Tre are still unab le  t o  e r a d i c a $ e  sim,llLporc $ r o n  
A f r i c a  j s e  nusPl n o t e  a 8 a o  & h a t  one pen-banidine i n j e c t i o n  
e v e r y  s i x  months is snffioient f o  p r o % e c f  against, g a u b i e n s e  
s x e e p i n g - s i c k n e s s  buk f h ~ f  we have n o t  s-ilcceeded during 
t h e  f i f t e e n  g e a r s  t h a t  f h e  conpound i s  available and widely 
u s e d ,  i n  eradicafing t h i a  d i s e a s e  . These few e x a u p l e s  auongst 
many p o s s i b l e  ones, n u s t  r e c a l l  us  t o  n o d e r a f i o n  and ;2odesfy,  

Waitimq far nalaria eradication v l f n P  no% be a synornyn for 
i n d i f f e r e n c e  t o  nalaria. 8 0 ,  f o r  y e a r s ,  it n i g h f  be necessary 
t o  g i v e  p r i o r i k g t  t o  a c t i s i f i e s  intei.sded t o  c o n % r o n  t h i s  
d i s e a e e ,  e i t h e r  t h r o u g h  i p a g o c i d e  o r  a n t i x s ~ v s n  u e a s u r e s ,  o r  " 

through t h e  r e d u c t i o n  of t h e  paraai lbe r e s e r v o i r ,  when and 
where t h e  sifuation i s  f a v o r a b l e .  1% i a  v e r y  p o b a b E e  %hat 
such nalaria c o o d r ~ B  a c t l i - r i % i e B  w i l l  d e v e l o p  more and n o r e  
w i t h  t h e  passing y e a r s ,  r e s t o r i a g  more o r  l e s a  t h e  s i t u a t i o n  
and s t a f e  of n ind  obse rved  i r n  t l z e  n o s t  deve loped  c o c n t r i e s  
of -bropica] i  Africa before t h e  launching;  of $he  VHO-sponsored 
nalaria e r a d i c a l i o n  prograns .  





in Africa and t h e i r  b i o n o n i c a ,  BnliB, Org. ~ o n c l .  Santé, - 4, 4t89-44Bs 1961. 
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vecteurs du p e l u d i s ~ e  en Hante-Volta.  Riv.  U3aBar io l .  y e, 
9-17, aas5. 
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