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Dw-sng t h e  perxod July  - December 1958, a reglonal  epidemic of 
unusual xntenssty and scope s t ruck throughout most of the  masslve hlph- 
land area  of Xthlopla between eJevaJ;rons of 1200 and 2200 metres. At 
l e a s t  f o u r  of t h c  c e n t r a l  highland provsnccs - Shoa, Go~jam, Beghemder, 
and iSoLlo - were severcly af fec ted ,  r n t h  numerous l o c a l  d1 ; t r l c t s  
experrenclng outbreaks of a fulrfilnatxnf, character ,  accompanied by high 
morT;al~ty. bloi-bldsty exceedme 75% of i h e  p o y u l a t ~ o n  was commonly 
observed Ln many of t a c  l o c a l  settlemen-cs ano conmunltles . Other 
provlnces lyxng a t  lower elcvdtlons bordering on t h c  Sudan, Kewa and 
Somalla xere ~ouched  only I n  t h e  hlghland p a r t s  of t h e m  t e r r x t o r y  
where cllmatt, and to3ograp'hy a rc  comparable t o  i h a t  found I n  t h e  c e n t r a l  
p la taau provlnces. The federated s t a t e  of j r l t r e a ,  whlch borders 
E t h l o p ~ a  on t h e  north and northeast ,  apparently escaper' thc epidemxc, 
asan:, r epor t s  o r  records of unusual occurrence werc cocumented by ihe 
Zrxtrean Publlc Heal Lh Dcpa--tment . 

General Observat I ons of t h c  1958 Eplclemlc ------ -- 

IE re t rospect ,  t h e  m a l a l a  epldemlc of 1958 can bc s a l d  t o  have 
made ~ t s  Ls r s t  appearance I n  l a t e  June of 1958, although no onc m t h e  
mtdlcal  se lv lccs  aL t'nt t ~ m e  kncw o r  s u ? p ~ c t t d  t h a t  a n  cpldemlc of 
unusual pro?o:il 011:' was l n  t h e  bcglnni-ng s t ages .  

By comcsdtncc, on( of our malaira survey pa r t ses  hcadccl by 
Najjar dsscoverc?.d a malarm outbreak of unusual s e v e n t y  w h ~ l e  con- 
:uctmg rout lne  -~nvest lgat lo i i s  l n  labc June 1958, near t h e  a r e a  of 
Sahar 927, xhcra t h e  Blue N l l ~  R ~ v e r  makes ~ t s  o x ~ t  from Iakc Tana. 
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The lake l l c s  ?t 1,800 metres c l rvz-c~on an6 outbreaks of ~ r a l a r l a  of 
varying l n t e n s l i g  occur regu la r ly  each y e s  i n  % h ~  s u r r o u d l n g  area ,  
but  the  oc:lr p r c v a l ~ ~ n c e  normally comes I n  thc  mon;hs of Qctobcr and 
November, rcl"lectln& %he lntensc l n a l a r l ~  t r a n s m ~ s s l o n  of S~ptember.  
iifiiil?lle it has been rcpor tcd  by Covcll (1952) t h a t  small outbrcalcs do 
somL;i*nes occur l n  June, j u s t  pr  cedlrq: t h c  aclvcnt of heavy- r a i n s  m 
July, t h e  f l n d l n ~ s  of 1'Jajjar an t  h ~ s  pat:, &ve cvldence of a 
wlclcsp,-ead illness of uncommon s c v c r l w ,  The local lnhabxtants were 
g ree t ly  a ~ s i r c s s c a  ov:>r t h e  prrvalzncc of I l l n e s s ,  a s  June I n  most 
of the=  memor-ics was not  r-:gardcd a s  a n  unilcal-chy month. Various 
l o c a l  rcslcl tnts  11~1% a t  a plzce callei '  Gange (1,850 mctres clevatxon) 
on t h e  ~ ~ n d e s s a  Rlvcr commentcc! t h z t  thc season was most unusual I n  
t h a t  t h e  malnrla ep~demlc was under iiag now ra thc r  than the  usual. 
txmc s n  the  Septcmbw-November e r l o d  . 

Blood ~ e ~ m l n i z t l o m  of th l r ty - f  l v c  suspectec! m a l ~ r l a  cases  a t  
Gaqe  y l e l d ~ d  twenty-two p o s l i ~ v e  f o r  P. falcipamm, one P. vlvax - - 
3ild t n r c c  mxcd ~ n f e c t l o n s .  2c, 3ebatamlt, locatcd  a few  l la meters 
outs lae  Eohar Dar, an  examlnatlon of f o r ty -e~gh t  bloocl f llms yxelded 
t e n  posl t lves ,  n l n t  of which were P. ialclparum arc' one mured 
~nfcc-cxon. I n  Bcahar h r  the re  wcrg nlnc posl isvc  P. falclparum and 
one PI vlvax out of 137 blood f l l r n  exarnlnatsons of-school chl ldren - -  
and occupants of thc  l o c a l  ~ a l l .  The comblncc' gametocyte r a t e  f o r  
G&njc, Scbatalrlt 2nd Ehhr Dr. r  r ids  3 s .  

Anopheles gamblae was t h e  only vcctor  speclt s found m aspirator 
collections made f ~ o m  lns lde  human drdclllngs. .At Ganje a n  average 
of l+$O engorge& females was tekcn from f i v e  dwellings m c o l l t c t ~ o n s  
I lm-sted Lo f i f t e e n  mlnutes p ~ r  dxclJlng. 

i~ fLw months l a t e r ,  l n  'chc Scptcmbcr-Mov~mbcr p r s o c ,  the  r?hole 
of , the &kc Tam rtkxon and tho upper Blue N r l ~  v a l l e y  were the  
scene o i  2 catastrophic spldcmlc whlch pros t ra ted  thc  majorl ty of 
the  populztlon m most d l s t r l c i s ,  

I n  t h e  DDT r c s l c u a l  sprayed Dembla P la ln  malarra r x l o t  p ro jec t  
covcr ln t  In erea  of 2,500 square E;-lomctcrs on 3hc nor th  end of 
b1ce Tam, ~t 1s s l g n d l c a n t  t o  nobc t h a t  .only t 1 ~ 6 t ~  C a S i S  were 
rcportcd s n  an estlm2tcd p o ~ u l z - ~ . - ~ o n  of ovLr 60,000. No dcoths froln 
t m l a r a  rwrc recorded, and thcrc  r iwe no cascs m %hi- 0-1 age group. 

The i i ) r i c v - ~ c  r~hrch clevclopcd l n  Beghcmder Provlnct W a s  

pa ra l l e l ed  I n  g L n c r a  throughout most the hxghland a reas  wxthxn 
t h c  bourdaslcs of Shoa,. Gojjam, XoUo and port lons of i fJol l~ga,  
. , r u s s ~ ,  Harrar, Sldamo and a few c l l s t r l c t s  l n  Tlgre Frovmce. 

I n  Sho2 Province t h e  epldemlc tias regronal  I n  scope t ? l th  
repor t s  of epldern-~cs colnlng Prom a U  d l s t r l c t s .  However, only a 
fcrr 6 l s t r r c t s  out o? the  many ~ ~ h l c h  rcportccl epldemlcs werc 
V L S L ~ C ~  by q u a l i f i e d  mnv~s t rga to r s  an6 t h m  only Sr id ly .  In the  
Zuquala Plan (1,850 metres e l tva t son)  and &kc Lkah c l3s t r lc t  
(26000 me-crcs elevation) l o c a t t d  a:_ioux bwenty k l lomttcrs  south of 
:iddss dbaba, morc complete lnforrnntron was gathrrcd than %?as 

usua l ly  possible , 



The above affected areas cover about 3,500 square kxlometers 
between lddls  Ababa and the k~~O-ass~s te6  Amah malasls p l lo t  project, 
whose headquarters a t  Nazareth are  situated about 100 kilometers 
south of Addls iibaba a t  an elevation of 1,500 metres. 

The f l r s t  mc'rcation of a malaxla epmdemmc I n  the Zuquala 
P l a ~ n  came t o  'che attention of the Polnt N malaria team m early 
July, 1958, by way of a request Cor r,ied-Lcal help from a large 
landholder whose workers were nearly a l l  lncapacltated by severe 
I l lness ,  Ma1 a r m  was confirmed by laboratory diagnosis shotang 
 ha-c most I n f e ~ t  8-ons were caused by P. falclparum. The epidemic 
situation contmnuecl well lnto ~ecember, 1958, when malaria was 
s t x l l  n common l l lness  i n  nearly every settlement and vxllage 
whose mnhabltants had not been reached and gzven chloroqulne 
tablets  by anti-ep-~dimic workers. The population of the  
Akakl-Zuquala area r s  probably no l e s s  than 150,000 inhabitants 
and only a a n n o r t y  of the population - probably less  than 2Q% - 
escaped malaria and mortality was estimated a t  1@, Anopheles gambiae 
was the only vector found m the dwellmgs inspected, 

The towns of Akakx, Debre Zemt ant  Mogglo on the main highway 
passmng through Zuquala had been house sprayed with DM' in June, 
1958, by the WHO malaria team. Thrs work gave good protection t o  
the local  mnhabltantn, as  no evrclence of an epicemlc was noted I n  
these places. 

Replxes t o  enqulrxes made OF the hmstory of m l a r i a  m the 
area xndlcated tha t  no eprdemmc of s r m ~ l z r  intensity and scope 
had occurred I n  a t  leas t  f i f t e e n  years, 

From Zuquala the epldemlc extended rnany k-slometers up the 
headquarters of the Awash F lver  , where severe outbreaks were 
observed a s  hlgh a s  2,150 ixe i res  by IJaj jar  (1958). He disclosed a 
number of locally tra~lsxmtted outbreaks between 2,000 and 2,150 
metres whlle concluctlng mnvcstlga-clons m l a t e  November on the 
hlghway between 'iddls ..haw 2nd Junma, only thirty-flve kxlometers 
from Addrs Ababa. 

Northwest of Addls .ibaba severt malLwia outbreaks were reported 
early m August from the Mulu Community Development Unlt, the Mugher 
Rlver valley and other tributary rxver valleys of  the Blue Nlle. 
The topography of the area 1s c+rx te raec i  by elevated tableland 
2,200 t o  2,800 metres hxkh, deeply c l e f t  by canyons end -?alleys 
of 1,500 t o  1,800 metres elevatmon. Thls land config-uratmon 1s 
typxcal of thc  upper Blue Hllc tributary system of whlch t h i s  
country 1 s  a part.   he valleji s and canyons are seasonally malarlous, 
whih the surroundvlg hlghland 1s largely malarma f ree ,  It was 
reportee from the Mulu comiunrsy (Sanford, 1958) Ul2t v.crhllc malaria 
i s  secn cvmqr ~ r ~ 7 r  the 1958 scason experlcnced the most severe 
outbreak evcr observed slnce establishwnt of the  community 
twenty years ago, 



The experience a t  Mulu ?ns but  one of many hundreds of s lmllax 
mnst-ncc s of f u l m ~ ~ ~ t m g  outbreaks reportec? by antl-epzdem~c 
r.rorkers who d l s t r l b u t c d  r e l a r r a  drugs t o  v l l h g e s  and set t lements 
throughout a vas t  regxon coverlng t h c  upptr  Blue N11e Rlver v a l l e y  
and ~ t s  t r i sbutar l t s  whlch d r a m  t h e  l a r g e r  p a r t  of t h e  c e n t r a l  
p la teau covcrlng four  provinces. 

Malaria epldemlcs of varylng rn tens i ty  developed In t h c  towns 
and v i l l a g e s  locatcd  along t h e  slopes of t h e  eas tern  escarpment 
between e levat ions  of 1,400 an6 2,000 metres. Thls geographical 
d r s t r l c t  ~xtencis  nea r ly  600 h l o m e t c r s  nor th  from Dcbra Slna  i n  
Shoa Provrnce t o  ?,dlgrnt m Tlgre Province. The maw, hlghwag from 
Addls 3baba t o  ?mnara, Er l t r ea ,  passes through much of t h e  a f fec ted  
territory . Outbreaks of exccptlonal  sevorltjr were observc d a t  b k e  
Hlak (1,900 metres ) ncar Dessic, Fjollo Province, as w e l l  a s  I n  
numerous other settlements, v ~ l l a g c s  anc' towns as  f a r  north as 
Makblle, T l t r e  Province ( S e h a l l ~ r ,  1958). 

Sagnlflc?ntly,  no mnlarw outbreaks were obilervcc! i n  thc, MIT 
resz&al  sprayed villages of t h e  ICA-asslstcd Kobo-Chercher malaria 
p l l o t  p r o j e c t  a t  r?lanwta, bu t  severs epidcmlcs occurrcd m ad jolnlng 
unsprqcd  arcns. 

Thc: m l a r l a  s l t u a t l o n  m t h e  upper Takazze Rlver v a l l e y  and rts 
t r l b u t n r y  vnl lcys  isn TxF;r6 and Beghemder Pmvlnces was not properly 
evaluated because of t h e  remoteness of t h e  greater  p a r t  of this la rgo  
dralnagc -rea.  However, lnvt sti.gatlons mde n c z  Makelle a id  Same 
inchca bed. on  unusual ~nc ldence  . 

Rlsewhcrc m Ttlthiop~a repor t s  of unusual rnalzrla occurrence w L r e  
never conflrmerj bccausc of the mnacccsssbr l~ty  of t h e  a rc  1s. 

On the  basis of r epor t s  recclve6 from mcdicalmlssisonary 
s t a t l o n s  2nd governnent h o s p i t a l s  l n  Srdamo, W f a ,  Arussz, Xarrar 
and Gcmu Goffo Frov~nces ,  malarla a p ~ e a r e d  i n  t h e  highlands of 
these  provinces, The outbreaks wrt o: suf ixclent  mntenssty t o  
e l l c r t  s p : c l a l  a t t en t son  and motlvate sccklng supp1emi.ntaI-y medical 
o l d  fro?l t h ~  c e n t r a l  G o v c r m n t .  

Vector P r e v a l ~ n c e  

Recorcls of t h e  prevalence of vector  mosqul$oes durlng t h e  
epsd,mlc pr2-06 a r e  ~ncomplcte.  The shortage of q u a l L f l ~ d  cntomo- 
l o ~ l c a l  personnel l lml tod our observatzons t o  spo t  checks a t  various 
l o c a l l % l e s  ~t dLfierent  t m c s ,  No sus ta lncd observat-~ons a t  one 
p r t i c u l  lr l o c a l s t y  were possible, nevertheless,  enough d a t a  was 
accumulated t o  c l e a r l y  show t h a t  ,lnopheles ganblae w3s t h e  only 
veotor lnvolved l n  epldC?~!ernlC t r a n s m ~ s s l o n ,  a l l  adu l t  c o ~ ~ o c t l o n s  
madc from t h ~  Lake Tam area  ylelded 9nophclcs gamblae. These 
were a l s o  the f ind ings  s n  collections  fro^ t h e  Blue Nile Valley 
and rts tributaries, the  upper Awash Rlv&r vallciy and ~ t s  t r l b u t a r i ~ s ,  



the m l a r i o u s  areas  of t h e  eastari l  s lope of the  p la teau along t h e  
ua ln  hsghway from M d l s  Ababa t o  d smara, and t h e  upper Takazze 
Rxvcr watershed. Ssnce collections and ohservatlons rrerb made a t  
i r r e g x l a r  In te rva l s  from scat';ered localities, t h e  data is 
jnbulf icxent  f o r  purposes of detcAmxnlq tne  vec to r  lnopheles 
r 'ensl ty a t  d ~ f f e r e n t  loca l i t l e :  dursni, t h e  course bf t h e  
epllcrriic period, 

The available clata i n d i c ~ t e d  t h a t  A,gamb~ae was abundant m 
some areas  I n  June through September, 135;- t h e  numbers f a l l i n g  
off rapidly the rea f te r .  I n  blovembor and e a r l y  December, a month o r  
more following t h e  end of the  ra iny  season, 1% was acommon experience 

t o  f lnd f r o a  5C$ t o  75% of a vll1af;e population p ros t ra ted  Kith 
malar la, with an  average vector  index of only two Anopheles gambt~ e 
or  l e s s  per  &welling. In many areas  n c l t h e r  the  a d u l t  Anopheles nor 
t h c l r  breeding places  was evident 1nthi.n many mxles of a malarla 
strzcken v l l l a g e  . 1nvrstyl;ators were of t e n  p ~ z a e c t  by the a ~ p ~ e n f  
paraclox of widespread malaria s n  t h c  absence of vectors.  S i t u a t ~ o n s  
such a s  these  were merely xndicative of t h e  b rev i ty  of t h e  t rans-  
m i s s ~ o n  season I n  much of the  malarlous a r e a s  of t h e  c o u n t q ,  
particularly a t  high a l t i t u d e s  and I n  seml-arid t r a c t s ,  Inves t igatorL 
previously mcnt~oned, especially Covell, Mulvil le  and Wllson, observecl 
and remarlced on t h e  brevlCYy of t r a n m l s s l o n  as one of t h c  Inpartant  
e p ~ & e n i o l o g l c a l  f e a t u r e s  of malaria 1.1 Ethiopia. 

C l m a t o l o g ~ c a l  Factors  - - 
The weather of 1958 was s - ~ , r n l f i c a n t l y  highcr I n  m x n f a l l ,  

temperature and r e l a t l v e  humlc'ity than  pr tv ious  ycars, accorcllng 
t o  $he Impcrlal  Kthxopian Govcrment meteorological repor t s  an6 
rccords ( ~ i s s i c i n e , ,  7 95'9). 

It was repor ted  t h a t  p reczp lmt ion  I n  1958 was general ly h igh&< 
than any pr!roTr:nns ycsr on recor?,  p rL .~cu la r l J t  i n  t i ic  h x g h l a d s  
an? western s lopes ,  The h i t h  t o t a l ,  howtvtr, was not  so much a 
r e s u l t  of a n  onormous r a m f a l l  during t h e  rret season as x t  w a s  t!le 
d - s s t r ~ b u t i o n  of rasn,  :h I ch f e l l  I n  a2-1riclablo amounts during 
norm-117~ dmr ~r, , . ' lc ,  b ~ f  ore dn? a i t e r  -chc normal w e t  season of 
July through September, 

I n  Shoa Provxnce r a i n f a l l  cxcecdsc! all previous y e n s  on 
rccord. This was a l s o  true. f o r  the  provsnces of Beghc~ader and 
Go~jam, where t h c  epulcm-~c r e a c h ~ d  disastrous proportions. In 
tho lllgillands t r a c t s  of k r r a r ,  :;~c'amo, :#ollega, I l lubabor and 
~ ~ r u s s l  Provlnce:,, r a m f a l l  excecilud a l l  previous years on r tcord .  

I n  ~ ~ ? o l l o  Provlnce r a l n f a l l  showed v ~ d e  variations a t  d l f f c r t n t  
s t a ~ ~ c n . ,  bvt the  avcrage f o r  tliu provmces was more than t h e  
avorage of prevrous years .  

I n  Tlgre Provlncc, whlch borders 1Fr:rltrca on tihe south, thg 
annual r 3 l n f n l l r r 2 s  general ly lccts than avarage; howcvcr, t h e  rcicor - 
:I b som: s t a t rons  cxceedt~?  previous years. 



Thc ZvLragc day tmc  tcmpcr t u r c  l n  1958 was h ~ g h c r  t h a n  any 
prc.vlous gcar on recorcl a t  most s tae lons .  14axlrnum daytlme 
terq~:raturcc wcro a l s o  h ~ ~ h e r  than  usua l  and n~g!lts were warmer. 
Th15 rhm: r ~ f l c c t e d  I n  thc  l m s t e c  and s l l t h t  f r o s t  obscrvcd zn 
1958 a s  comprcd to prcvlous yea rs  I n  which rildesgraad heavy f r o b t  
occurs r egu la r ly  I n  most ~ o u n t e m o u s  placcs ancl m many high valleys. 

The ~ e n r l y  aviragc r e l a t i v e  humrdlty rras h l g h ~ r  I n  1 s 8  than  
prevrous y t a s  on rccord. Thxs IS attributed t o  t h c  f a c t  t h a t  
r a r n f a l l  uac c'lstr~buC,cd 111 t h c  normally d r y  months, resultxng 
zhcrcby m a general ly h -~ghcr  re l i i t lve  hunldzty f o r  a l l  t h e  months, 

Dur-~ng thc  duy scason, i h c  -vcrLge rc la tzve  humldlty l n  the high- 
lands 1 s  usually l e s s  than  5@. I n  1958, ~t approached 6 6  ancl very 
o r t t n  ~xcctdecl  thzs f lgure,  Durrng t h e  wet scason avoragc rcla%svc 
humlcllty varlc d betr.rs~n 80 - 9@. 

Plasnod-~um f alcxparum pretlomlnatcd I n  a l l  t h e  epldemzc a r e a s  
m n v c s ~ l ~ a t c d  d ~ ~ r l n g  t h e  c a r l y  s tages  and up through October a t  the  
txme of peak prevalence. Thc f ollo3i1nk a r e  bxmplcs  of Plasmod~um 
s p c c l ~ s  c ' l s t s ~ b u t l o n  founc) m wzclcly separated l o c a l l t i ~ s  a t  
c flf crc nt T;lmcs : 

B l o o ~  exarnln,~tlon of 231 fcver  cases from sprayed and unbprayed 
vz l l aaes  m the  northern area of klre Tana szeldcd f orts-f lvc  posztzve - 
sl1c't.s from S~ptcmber through Novmber, of w h ~ c h  8$ were P.falclparum, - 
4% P.vlv~x,  2% P, malariae and 4% multlplc z n f e c t ~ o n s  . -- - 

I n  thc Kobo-Chsrcher area  sevcnty blooo. c m z n a t l o n s  of fevcr  
C ~ S L S  l n  OctcbLr, 1958, yleldcd thirty-two posl t lves ,  of Whlch 
P.falcsp?rum accounted f o r  8$ of t h ~  1 n J e c t l o n ~ .  - 

Out of 1600 blood txnmlnatlons of fcvt.r cases and cases wzth 
f c v u  hss-cory made d u r l x  t h c  geriod Septcmbcr 1 through Dcctrnbcr 12, 
1950, from a l l  a ~ t a s ,  t h e r e  wcrc 675 p o s l t ~ v c s .  P.falclparun 
accounzcc' f o r  7 s  01 t h c  mnfcctlons, p, vrvax 22%; P. m l a r w e  3% and - -  
rnultlgld lriiicctlons 4%. Thcrc was no s l g n l f l c a n t  d a f e r e n c c  notcd 
l n  thc pclraslke 2nczdencc r n  t h ~  d l f f e r c n t  agc groups, thus  lndzcntlng 
a 1 2  cE. of com~nun-1 lmrnunity among t h e  populat ion cxamlmed. 

I n  p r c l m l n a r y  surveys covering t h e  same gcncrel  areas  made l n  
a11 stnsons of thc y,ar from Scpt~tnbor, 1955, tl.lroug Scptembcr, 1957, 
3,&C& blood s x a m l ~ t  I cns pcldec? 618 posl t lves .  I n  t h l s  s c r l e s  
P. falclpnrum x c c ~ u ~ t e d  f o r  56% of e l l  l n f c c t ~ o n s .  On a scasorwl - 
b a s l s  - P. f>lcxparurn f luc tua ted  from a low of 25% during t h e  dry 
s e a o n  'aonths of the  sprlng t o  62% I n  t h e  pcak m a k r l a  scason of t h c  
c?utumn roll-owmn~ t h t  surnrnrr wet scason. 

Orly i s t i m u t e s  01 m o r t n l ~ L y  ,nc' r to rb l i l ty  a r c  avazlsble  f o r  t h ~  
cpzclcmxc, a s  no r c l l ~ h l e  system 01 c'lscaso rcportlng; o r  r c g l s t r a t l o n s  



of death has been ~ s t a b l l s h c d  I n  Sttilopia. Tilt ava l l zb lc  mnformztion 
1s oaseci Lzrgely on rcpor ts  of f i e l d  mnvest;~gaticns by Murstrj of 
Publlc Hta l th  p,rsonncl 9nc' 1 n t c r n z t - ~ o n ? l  s p e c l a l l s t s  who par t l c lpa tcd  
in a n  anil-epldemlc con t ro l  2rogramms. Thi. programme prlrnarlly 
lnvolvtd the  d l s c r r b ~ ~ t l o n  of autlmaleria firugs by a n  orgznlzat lon of 
over 500 pcoplc who wLri. drawn i r o ~ n  , ~ u b l - ~ c  h ~ l t h  agoncles, govern- 
ment hospitals, Po ln t  IV coopcrdirvi akcncscs, t h c  various mcdrcal 
missionary c s t a b l l s h m ~ n t s ,  CJI30, t h L  j o l l c t  ;nd tk 3 t h l o p m n  Red 
Cross. I n  t h ~ s  prolramrnc? about f o u r  rnlllion chloroquxnc t a b l o t s  
vcre cllstrlbutcc! a t  an  Svcraze of four  ~ 2 b l Q s  per  pa t i en t .  

Othcr sourccs of u f o m t ~ o r ?  cn Lhc c;xc'emlc Ticrc the  unproco- 
dented numbtr of reques ts  f o r  m c d ~ c a l n s s ~ s t a n c c  r t ce lved  by the 
Mrnrstrg- of Publrc Heelth from provlncxal 2nd l o w 1  d i s t r i c t  oZr^fl~lalS.  
Thc o r l g l n  of t h e  reques ts  provlc'cd a bnsrs  f o r  roughly determmning 
tho  geographical d l s t r i h u t ~ o n  of' t h c  epldemic and when plzced 
together madc posslhle a crudc assessmcrrt of t h c  re la txvc  scver l ty  
of cpldcrn-~cs a t  ds f fe rcn t  l o c a l ~ t l o s  . 

I n  the  e a r l y  stegos of the  ei)u?cmlc m the  July-%ugustScptembcr 
p ~ r ~ o d ,  1% ws ~lssum~il  by many l o c a l  officials t h a t  t h e  rzpor ted  
outbr iaks  were o ,ndcrn-~c typhus o r  c p d c m i c  rcl:?pslng f cver because 
of the  r e l a t r v o l y  h l ~ h  ? l t l t u l c  oi" t h e  a f f e c t e d  arcas ,  I n  some 
lnstancc s emergency antl-opl2cm~c w a s u r c s  were m n s t ~ t u t c d  aga lns t  
these  clrsccses before lt was d ~ s c o v ~ r e c l  through labcrz tory  dmgnosls  
t h a t  mqmc713rx w a s  t h c  cause of t h ~  problem. 

Of all '&F, numerous r e p o r t s  received, t h e  estimates of morta l i ty  
and morbidsty from epxdcmic d l s t r z c t s  of B~ghemcler Provlnce arc the 
most completc and rc lxablc .  Tho p r o v ~ n c l z l  c a p l t a l  a t  Gonclar 1s 
%hi? s l tL of t h c  GonGar Publlc Hoalth Collcgs, whose d l roc to r  and a 
m b c r  of h r s  j3l'ofessx0m1. stLQf 4 1 ~ 0  p r o n d e  public hea l th  se rv ices  
f o r  t h t  Frovlncc. Tht collckt. s t a f f ,  mcluchng senlor  s tudents  an8 
mntcdrs, werc mnvclved I n  conc:.ucti.ng - ~ n v ~ s t l g a t l o n r ,  and con t ro l  
mca?ur&s t'lroughout t h e  cpxdcmlc pcrlod an? wcre instrumental  i n  
s tcur lng c loc~~m~nta t ron  of t h e  scopc cnc' x ~ t ~ n s l t y  of thi e~lclemic, 
p r t i c v l n r l y  arovncl Tan? a& adjolnrng districts. Howtvcr, s n  
thc  absc,nct 01 a r o l l ~ b l c  p ~ o u l z i l o n  census of thc var lous  sctblcments 
an?: v i l l a g e s  mnvcstsgatcd, ~ n y  v i t a l  statistics rbported must be 
mc,ssar-~ljr  regardccl a s  rough c s t lm~tss,  cvfln u h ~ n  m-idc. by 
cpl3ld~eC. mcdlczd -~nves t iga to r s .  

Makom~n (195B), r c p o r t l x  on h r s  inves-clgatxons of nznc v l l l a g c s  
ncar L n k ~  Tann, ~ n d l c a t t d  t h a t  out  of 2 combined popul l t lon  of nearly 
4,000 m b l t a n t s  3,000 contrzctcd m l z r l n  and 496 dmcd Gurmng t h e  
?=st  £ 1 ' ~  elonths of n sur-mont'n cp~c'ermc perlod. 

Vasts  (1358), r t i ; o r t r ~  on nlnL d l s t r l c t s  ncar Iakc T a r n  with 
a comblncC ostlmatec? po?ulatlon of 170,000, gavt. t h c  numbcr of 
malsrla cciscs ,-s 83,000 ano t h o  c'teth; I n  cxccss of 5,000. 



@C:LT (1955), rc;-.~:lti% on lnvcstlgatlons mnc:c l n  326 vitlag+zs 
with 2 ccmbm~d c s t i ~ - t r c '  popul~txon of l3l,@IOJ gavL the number 
of m a l , r u  casos a s  75,mO xn a -three-month pcrlod and the  numbcr 
of clcaths ntirrbuttsl  t o  ril;laz~i? as 4,736. 

Sciiall tr  (1958) reported. 203 2eaths and 959 c l in i ca l ly  diagnosed 
m case3 from s v, n v111ags (poi;ultt~on unrc-mrtcd) m thc 
vzcxn~ty  02' Iake Kzak, 'Jollo Brovinco. The lroa 110s a t  1,900 
m ~ t r e s  cltvatlon. 

Kassayc (1958)? report ln ,  on mnvcstlgYt.zonrj mclt I n  the G a n j e  
o ~ s i r ~ c t  >n th  3n cstzmated p ~ i ~ u l a t l o n  of 10,900, gave thc numbcr 
of mahr i a  C ~ S W  a s  5,287 horn Octobcr 13 through kccmber 17,  
1950. Thc number of c1~a7;hs a t t r lbut ts l  t o  malar-~a zn t h r s  diszrzct 
irerc 1,0& fronl %y C,hrough Scptomber, 1958. 

Tb, ac'mrssion r~corc ' s  o? thc S e v e ~ t h  Day GcWentzst Hospital 
a t  Debra Tnbor, Bcghcmdcr Rovznct., xn6lcatcc a most unusual yLar 
fo r  nalar-ic:. Thc hospr ta l l s  sxtuator?. cn t h ~  highlands aabovc end 
t o  the, wsr, of Iakc Tam a t  2,609 mct?cs e l ~ v a t l o n .  T h ~ s  1s w l l  
abovc t h c  i l i g h ~ s t  llmzt;, of m l n r l a  t lznmzsslun,  I n  1958 there 
?ricrc 2,780 mal=.rra cases c'lzgnosecl an2 trczted.  Of thxs t o t a l  number 
2,513 m r c  trc2tcd In Octobor, Novcmbor an l  Dcccmbc-r, 1958, Ln thc 
p r c c t i ~ n ; ,  ten-ye:,- pcrzo:?., nhzch i s  as  f a r  as the r tcords  go, the 
n m b ~ r  of xzlar13 p z t l - ~ n t s  only ee:;cecrlsoi 100 crzsi 7 zn 1953 and 1954 
~Jhcn 271 and 159 cases, r ,  s~tsct ivcly,  wcrc noted. Thc h q h e r  t o t a l s  
xn both thcsi, yczrs co-incide >n th  an  c g i d e ~ i c  of m l z r z a  roportcc' 
from the  L- kc Pan? r.rea xn 1953 (Hz, j ja r ,  1956) . Lccorcllng t o  t h e  
cast. h1:;toz-y rccorc s, none of the p t i e n t s  were rcsxdc n ts  of Dcbra 
T-lboor. ill of thcm tr.?vellcrl o r  w ~ r c  c,~rrzod by f r i sncs  and r c k t r v c  s 
t o  tlie hospxtal f ran. sct~1tmen-h a d  v i l lages  lying a t  t luvatlons 
Ltwcen 1,600 and 2,200 mc-crcs ~urroudctuy h b r a  Tabor, 

:,t i )* -b r~  Zc lt, Shoa Provmee, f orty-f zvc a l o m t e r s  southcnst 
of , d d ~ s  (clevatron 1,850 mctrts), 2,553 cases of m l a r l a  were 
t r ~ a t t d  a t  thi  government h o s ~ z t n l  c'uring O c t ~ b ~ r  and November, 1958, 
ao comp2rc.c t o  417 in the s 2 n ~  e r l o d  of 1957, 490 in  1956, 537 
i n  1953 2r-d 574 m 1952. 

., s ~ m l ~ l c . r  p l ~ t w e  1s r=vealcc'. from the S.I.M. Flosrjltal a t  Soedo, 
!iollamo Pro-vlncc, t ~ l ~ c r e  347 ma l~rxa  casos i n  October and Novaber, 
1958, I~LPL ~ C C O ~ C ' G ~ ~  1s cornpr~c? t o  139 casts  i n  the same perxod of 
1957 an? 125 czscs VA 1956. 

From thc  kkemt Srcedish Mission Hosgxtal, 1,212 u ta la r~a  cases 
rierc r~corckoc! clurxng the persod of October an? Novenbcr, 1958, 
During tho Tame p r i o c  of 1957 thc  roccrCs show 5'93 cases of mlzrx?.. 

Thc coiiGx.ncc' r tcor2s of m ? i l a r ~ t ~ ~  c l ses  rbcordtd by fzve .ddls 
.-b?bc 'nospztals show 3 t o t a l  of 2,512 ciiagnoscd a d  trtEttcd durxng 
1958. ~ C C O ~ L ~ S  of p r ~ v i o w  years ^TC not 3vallablc. mllo Inany of 



t h e  cascs were rcportci' a s  bclng ~nc:lgenous t o  Lcldxs ,,lxba, tllcre 
1s lnsui f  l c l c n t  cvxdencc I n  t h ~  case history rccords t o  conclusxvcly 
support such a r ctermlnatlon. 

Th; accomp3mrlng Tables I and I1 provl6~.  rh tc  on malzrla 
admlsslons f o r  1958 and thc  , -rcvlo~~s ycr rs on r t c o r d  as reported 
from a numbcr of p r m c ~ p a l  h o s n t a l s  7.n E t h ~ o y l a :  

Nurnbx of Mala rv  C-sos Illagnos~c' anL l'rcatcd I n  1958 

Co~npilred t o  -cht -~vcragc of Pfevlous Yccrs on Record 

3s Reporte? from Ten Hosrl tzls  l n  Ethlopla 

.Iverage No. 
Numbcr Makria 

Name of C ~ t y  and E t l a r l a  Cases for  
H o s p ~ t n l  Province Cases - Previous Years 

2. Go-~t~rnmcnt Debra Zolt,  3noa 4094 948 

3.  Govcrnmcnt Jlmm, Kaffa 670 186 

4. S .I .Mbaion Sodclo, S l k m o  1348 713 

5 .  Swedish 
M ~ s s l o n  Lckcmt, Wol lcga 4366 2070 

6. LLddls 
Lbaba a i,dclls Ababa, Shoa 2512 Not avallablc 

. . d d ~ s  ..baba hospitals a r e  as follows : Emprtss Zsudltu, EthloSwed lsh,  
Prlnccss Toehay, Dcjazmatch 
&.lcha anci Tekle H a m n o t .  



Table I1 

Numbir of Na1 r1;t Cases 

Dlagnosccl ancl T re~ t ed  bg Menth of ldniss ion 

Name of 
Hospltc?l J F M 11 M J J A S O N  D T o t a l  - - - - - -  - - - - - - - - 

1. Scvonth Day 
~dv~rrtxst,  20 6 20 19 30 51 58 22 41 549 2545 419 2780 
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The number of rnalLir1a cases and decshs can onljr be estimated, 
a s  such rccords arc  not m ~ n L a m c d  except m the few hospitals an2 
c l ~ n s c s  trhb~h~~h swve only a re12Llvc~& s~ml-i proportion of the  
>o;ml~t  Ion. 

The ~~opu la t lon  OL Eth1ogl.a 1s of3 1clall.y zsported a s  18,000,000, 
of whxch an e s t m t e d .  8,000,000 11-fe xn malarlous areas. (3C thxs 
nun~bur, 1% appears  bat at l eas t  3,000,000 t o  3,500,000 contracted 
w h r l z  d u x  the SLY-month epl&ernc per102 of 1958. The case 
f a t a l i t y  r a t e  ms lcnorrn t o  have reached a s  high as 25% amo% the 
ill-nourished pcpulat~on of many vsl!akes In thc  famine area. In  
other cli: s r lc t s  svallablc mnfortria-,lon based on sample checks and 
e n q ~ ~ l r r e s  mcllcate: a case f a t a l r t ~  of from f ive  t o  t en  per hwdred 
cases. Using a minimu% oi f l v c  ?caths per hundred cases and 
3,000,000 cases a s  our t o k l  siorbirilty, tho deaths due t o  malaria 
tmuld anount t o  1$,0,000. 

Although the basis f o r  cietermlning morbidxty and mortality is 
adrn1ttedl.y iragmentary from a s t a t x s t l c a l  standp6intY nevertheless, 
when such xr8ormatlon i s  wezghec: togethrr ~ i i t f l  the subjectxve 
evsc'ence, the e~t l r ia ted  morbsulty and mortalxty appear reasonably 
consr r v a t ~ v e  , 

The severxty of the epidemlc makea a more last- inpression 
m reading,- the narratsve c!esoriptions contaxned m the reports of 
ant, -epdemzc malarra personnel who ~mrked i n  the rural areas 
con~3ucting inTcstxt;,?tions an? a6nirnleterirq antimalaria drugs. 

Tac:&se (19f;8), i n  rcpor-tuy; on ~nves tx~atxons  made xn l a t e  
October in areas of the Blue Nxlc valley, i ro tc ,  "It is hare t o  
f mc' a healthy FEY son ul a family. There are  not enough healthy 
jnc;rvxdualc retnalnrq* to fe tch  water for  the a ~ c k .  Haw people 
are dying-- as  ma.rqj a s  t~rentg  ?ersons out, of a h u n ~ ~ e r i  sxck. 
The crops whrch s r o  a t t e n d e d  f o r  lzck of guards are b i n g  
ctestroyei ?y baboons, i T r l d  1 3 ~ 3 ,  hi7 ds and other wild liCe .* 

bkmo (19581, rn  report in^ on mvnstl;? tlorts made south 
of k l r e  Tam (13ahci- Oar t o  Ganje), commcn&d as f0310ws: W O n  
October 13 :a t r e i t t C  many mabria patLents at B a b r  Dm- 
evcrywhcrc * went we mct cases of thc same cornplamnt, On the 
&th TJC went t o  Ganje, t r e a t x w  wny pztxcnts on tho my. 9s we 
approachtd the lntcrlor of Gaqc rrt: carne close t o  a bxg and deep 
rxvar wh~ch 3~ coUli? not cross. :c remzned on t h i s  sxSe of it 
ane vxsltec1 villages callec Dishet, dandata and SaruaLlra. " e  
saw many p t s c n t s  l n  t h e l r  beds, prcct ical ly everybody 1 s  sick. 
Over 500 people d ~ e d  slnce the cpxdemic outbreak t w e e  months 
ago. Tho poopl~  snld there 1s a sli;;ht epziremic every jrear but 
once a serious outbreak w2s o Q -  known about thxrty gears a g o r  

Mogucs (1958), confiuctmg mvestlgatlons i.n t h e  north of 
Oojjam Province m l a t e  October, wrote: " I n  each house we were 
abld t o  f in? t l r c c  or four patxents who eomplamcd of subjective 



symptoms, such a s  ch1111ng, severe headaches, sweating, p 1 n  i n  
the back an? cxkremlt~cs.  I"nc objective sjmptoms were jaundice, 
anemla, emaclatlon, hl&h fcver. *_f tcr  four  or f lve relapses,  
the headaches and pc'sn became unbearable f o r  many patients,  who 
then exhlblted a mucicllrng dlel i r lm n t h  coma, encllng m death. 
2lost of t he  patsents were between the  ages of f l v e  and twen~y' 
years; seconcl -in f rcqucncy were lnfants  an? PI-\,-school chxldren. 
Smce thcy a re  f a r  away from even the ssinplcst c l ln lc ,  whrch 
means no p o s s l b l l ~ t ;  of s n v l x  t n e l r  lxves, they a rc  dying l i ke  
bees m a smoked hxve," 

Many other reports a l o ~  the same vcln were made by malaria 
workers from mdely seFratecl areas of the  country. 

Chloroqmnc t a b l e t s  were used, prunarlly m the  ant l -  
epldemlc work, with gratrfjrlng r e su l t s .  I n  t h r t c  t o  four days 
a f t e r  treatment, mny  seriously 111 patlents recovered sufficient- 
l y  t o  a s s s s t  I n  t h e  harvest. 

The reglonal nature ol" t he  1958 malaria cpi6emc is wel l  
c s t a b l l ~ h e d .  It coverc3d a region of no l(,ss than 100,000  arc 
miles of the  heavsly populz~ed rural d l sLr lc t s  of Z th~op ia  and 
las tod from the. end of June u n t l l  the  r n ~ ~ ~ e  of Decemhr. It 
reachec ln to  h x h  d e v a t l o n  areas rareLv cvcr ~nvad td  b;~ t he  
discage ano ovcrwhclmcd a largc s u ~ c e p t i b l e  populcrtxon whose l a s t  
prevlous major contact 1 1 ~ t h  thc  chsease probably 602s back a t  
l e a s t  a dccade and possibly longer. Thls 1s lnclxcated by t h e  
acute, rrldcspread i l l nezs  and high mortalltg observed, together 
wlth snformatlon on the ep~dcmic hsstosy Llvcn by the loca l  people 
and Europeans of long rcsldence ul Ethlopja. 

In  somr d l s t r l c t s  of dhon and Gojjam Provlnccs, thc  high 
mortalxty was ~ndoubtedly aggravated by fagnints conditions resul t -  
1% from a Cepleted hL?rvcst 111 1957. The naturcl  defenses of a 
conslc'crablc population were thus ill preparc6 t o  resist the 
onslaught of a vlrulent falcip-crum parasite, - h l l e  such f ac to r s  
as  fnnlnc anc' parasl te  vurrlcnce may k v e  exertec! conrlderable 
influence on t h c  mortall tg r a t e  sesn In some d l s t r l c t s ,  the e f fec t s  
of unusual veathcr conc'ltlons in 1958 favours% thc development 
of the  m a n  vector and the p a r a a t e  offors  a mox~ plausrble 
bas l s  l o r  explamlng t h ~  cause of t h l s  epxlemlc. 

As mcntloned provlously, the  wcatner of 1958 was unusual 
i n  t ha t  t h t  rccorcec' prc r lp l ta t lon ,  temperature an6 re la t ive  
huinldiqr vcre 'lxghur than past years on rccord i n  t h e  hyhland 
pmvinccs where the epldcmlc iJas most pronounced. Another 
slgnif wan t  d l f f  crcnce recor.lt.8 rw:: I n  the c ' istr ibutton af ra in ,  
rJhlch l n  1958 f e l l  during normally c k j r  months I n  appreciable 
q u a n t l t ~ e s  , 



Considcrxng thcse weather f a c t o r s  m the l l ~ h t  of vector 
mosqulto preference, ~t i s  evident that t he  propagation, longevity 
and i rxsp~rsa l  of t he  pr lnclpal  malaria vector mosquito, An- 
garnblac.. t m s  enknccd, Such f s c t o r s  would a l so  favour d e v e l o m n t  - - 
of the c:hrinsxc cycle of t h c  parasi te  -- Plasmodium falcipaxum. 
Takiw thxs combln~txon of v c d o r  and parasxtc oy~3rating under 
optimum condltiono of development i n  a large, susccptlblc human 
popla t lon ,  we h v ,  then the c s sen t l a l  lngrodxents fo r  the gentratLon 
and exploslvc r i s e  of an epxdem-~c such a s  was seen m 1958. 

I n  q l a x n l n g  the cause of the rogionsl epidemic inNorthern 
Smnd, I n d ~ a ,  I n  th autumn of 1929, Cove11 (1936) s t ressed the  
importance of environmental factors  favouring thc propagation, 
longevity and ac t iv l ty  of tb vcctor mosquxto xn an rrea inhebited 

a population xn f i l ch  the communal immunity t o  malaria was a t  
a low lcvel ,  Excessxve r a l n f a l l  which prtccded the  ITorthern Suld 
epxdemic was attributed t o  be the  prccipitotlng f ac to r  sincc ~t 
produced f avourablc c onditlons fo r  the ?evelopmart of the vector 
mophelelc s culiclfaci~s . - -.- 

ik f e e l  t h a t  thcse fac tors  elucidated by Covell-- favourable 
weather conditions f o r  the vector and lack of commurel imrmmtty 
among the  poLmlz.tlon a t  rlsk-- were the undcrlymg basis f o r  the 
Etinxop2 an epidemic of 1958. 
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De~escript~on of the Country --- 
0 0 

Etiliopra l i e s  between 4 and 16 north la t i tude i n  East "frica. 
It 1s borderec' on the east  and southeast by the Somalia terrxtorres,  
on the south b.,r Kenya, on the %lest and north by Ule vast lowlands 
of the dl-dan, and on the northeast by t he  Red Sea. The t o t a l  area 
af the counmy, inc lud~ng the fe6erateS sta%e of Eri t rea,  covers 
near@ hQO,000 square miles, a Larger t e r r i td ry  than France ancl 
Germariy comSmed. Ethlopia i s  essentmlly a h3&hland country, a s  
the alkitude generally exceeSis 1500 meters am1 there 1s comparatively 
11t t le  t e r ra in  below 1000 metres. 

The outstandmnk lard feature is  the masslve plateau and 
mountaxnous terraxn whlch caps most of the central  zrx! northern area 
of the comLry. Thls 1s  usmUy referre& to  as the "highlands", 
a& i t rlses by a ser ies  of s t e p l i k e  escarpment; from desert and 
sem14csert Lowla.?d on ihe  east  a d  s o ~ t h e a s t ,  Tfie 'libhest peaks 
exceed 4,000 metres an5 extensxve mountain ranties traverse t b  land. 
The a3 t i tudc  of $l.ateau t r a c t s  1.3 variable wrth the highest table- 
lant rangmng between 2,500 and 2,800 metres, Thc configuration 
of the plateau IS sculptured by an srreguLar pattern of deep chasms, 
canyons and valleys whose contours folla.r thc direct ion taken by 
thc major r ivers  and their. t r i b u t a r ~ e s .  PLlw of the  decper canyons 
drop a shser 1,000 metres from the  surrounClng tableland, and 
cleavages of 500 metres deep are cormon. The great R-Lft Valley, 
whxch exconds m a northcastorly dxrcctlon from Lake Rudolph t o  
the Red Sea, blsects the plateau snto sub-equal parts. The 
dxfferrnt ial  m the a l t l t v h  bctwecn the sms of canyons anu valleys 
and ti leir  tottoms is such as t o  r e su l t  In  marked differcnces in  
c l m t e  ranguy from tropical  cond~t lons  m the wens t o  a 
tewperr-be cl1n:ok c n the tablclancs, a l l  withln 3 few kiloplpeters 
spars, I n  same areas of t l ~ c  country, the r i s e  from lowhnds t o  
hxhlanc7s 1s  narc sl~nmng, 2nd cht~ntes  of climate ~ n d  W e  zones 
,:re 1css sharply defined, 
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Qesert and semi-?,rid t r n c t s  form 2 l a rge  part 0:" the 
countxy. The Ogaden ancl HLUC i rs tr lcts  covcr an exbensive area 
of sernl-r1? t c r r l t o r y  l n  S O U G I I C ~ G ~  Rthlcdla. The D n n a h l  
countr:r 1s a torric!  wastchn< of lava lnc bare volcanlc pc?ks 
wI1lch efierr s m?ny I;llomstsl-s I ron the  : x ~ r  or' thc castern 
cs~arpm~n'. ,  of sh. c ~ n t r c l  hlghknC3 t o  t he  Tier' %a, On t h e  
vest, t:lc hhzg,hhnc's dcscenc' by 2 scrses oi' sroa6 tcrraccs t o  a  
n,rrow b e l t  o i  LrrTbssy szvanl-ah country bcrccrlni,  t h s  Sussn. 

Climte 

The v a r ~ a b l s  topography izrhl-ch chrac ter rzes  t h e  land features 
has C? hrcc: efrt c t  on c111;1~7te r ~ h r  ch ~s likewse variable, copan?- 
sng on t hc  nlt l tucle rnc' p c r t l c u L ~ r  gtog.-lphsca 1 locatlon. Broadly 
sp~aliln,,  th t  cl lmats o i  S t h ~ o p ~ a  IS r'lvlCcd In to  a d ry  a& wet 
scascn, thi! l a t t c l -  occuri-1% chrxn ;  t h -  riunths or" June t'mough 
Septc-r,~ber, C O ~ T ? C L < ~ ~ &  n t h  t h e  inoxstwe l x k n  south-casi monsoon. 
~t .ddls .Ibaba, Gonclzr, iiessvL dnc; Lktr t~pt ,  r ~ h l c h  11~ above 
2,200 metres elbvrAtson, ralnf a l l  ~cner t r l ly  excecGs 1,000 mn 
annually, 11ith ncarly 8@ 01 the g r e c l p l t a t ~ o n  occurr~ng CIurq 
t h o  four raeC season nonths. The amount of r a m  decreases 1~1 th  
ckops m elcv3tron. For cxamjl~, a t  3c'ore Zest, whxch lxes  a t  
1850 metres, annuzl  ralnfcll l  averagcs aboutt 200 mm less than  
:ciCrs Ababa, rihilri a t  1500 metres a t  dmsh, x t  1s 400 m less 
than :dd LS ~ibacc?, In th: Gore 2nd Jimw d~s t r l c t s  In tne h~ghl;mnds 
of the w ~ s t i r n  provinces, raxru"all. 1s heavgr znc! 1s more uniformly 
dxetrlbirtel' throughout thc yezr, & e n c r a a -  oxceedin, 1,900 mm 
annuall). 4 c'rflert.11t s ~ a s c n ~ ~ l  pat tcrn cT r a l - d a l l  occurs In t h e  
Ogaden and Hzuc' distr1c-c; aLjomnln, t h c  J o m ~ l z  country. Hcrc 
rams f a l l  bit-~ccn I1,:rcL a d  lihy a d  a,aLn Curing October and 
Bovembcr, bvt  t o t a l  g r b c l ? l t o t ~ o n  1s unc'er 400 mm I n  most pkces. 
k l o v  c l eva t~ons  of 600 nl~t rcs  r a l d a l l  xs usually I ' i ~ h t .  I n  
tile lorr-Uxn, ~~n;1!;11 C ~ C B L ~ ~  l n  the nor t ' i l iaz ,  annual preclplta- 
t l o n  1s umler 100 m. 

I n  Wxtrea, r a ln fa l l  sn the  hlghlanc's 1s considerably less 
than i n  c o r ~ ~ x ~ r o b l c  clcvat-rcris I n  X t h l o ~ ~ a .  I n  smara, which 
l les a t  2300 metres a l t x t ~ t e ,  thc  avera,: rainfall 18 l o s s  t han  
500 m~a. 

T.b~lc most of thc h~ghlcands cxctrlencc a d l s t l n c t  r?et and. 
dry Jeason, intermlttcnt rams of varizble quan%lty mry f a l l  
from Februtlry through Fhy. 

Becaus: of thc  se? son21 ralnfal l  and inountalnous terrain, 
rsvt rs  and streams arc gc nerally staf t f 10~1% ancl s u b j t c t  t o  
~ ~ l d t  f luctt~atltlons 111 c'epth. Flooc's a m  col imon C L ~ - L ~ ~  t he  
rainy season. 

Tem~r;ltuscs, as  rrit,h ra3 nfell 2nd h u m l c l i ~ y ,  ? r e  clo5tlJT 
assoc1,-ti?d ~ i ~ t h  ~ T ~ ~ t u d e .  In  the: h 2 ~ h l i n d s  of the nor th  central 
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px-ovinccs, a t  .licis 'ibaba Dcssrc. Znt' Gonclar, the avcraLe yearly 
tempwzture i s  bctcreon 15' ~ n d  18' C. The warmest months crc 
N~.rch, April end riay, belore the wc'c sezson. The coldesl are  
November, Decimbcr ant Jsnwr;, whcn rnmunw: tcmperntures may 
f g l l  t o  C, Thrrlng thc rainy season, t h i  miclmum range 1 s  
6 t o  10 G. As ~ l c v z l ~ o n s  ~ l ; c i ~ ~ : ~ e ,  teriL3cratures r r s c  rapldly, 
and relat ive hmldi ty  f e l l s .  I n  thc lo~rly~ng,  Danakil clesgrt 
and alon;: the Sudan bordtr, ten~,;craturcs oftcn excetd 40 C. 
iit clcvntions of 300 -0400 rn: t res ,  t b ~  ampl~tuc'c of annual meen 
temporatwe 1s 24 - 28 C. 

In  t h t  northern tnblelancl thc ye-rly avcrabc r e l a t ~ v e  
humidity 1s  bctween SO - 7C$ and decreases m the  cky season t o  

30 - 4@. It 1s conslc'c-rably lcss  a t  lower 61tvationsr 

Populat Lon 

The popu1:tion of Cthlopia has bcen variously e s t m t ~ d  a t  
12 t o  20 rcAUion. The o f f l c i e l  b s t m t e  reported is  18,542,700 
1nh3bltant.s. The highland areas abovr: 1,500 mctres elevation are 
the most denscly ee t t l ed  areas. Thc populltlon a t  r l s k  t o  ina3am.a 
1s bclxcvcd t o  bc about 8,000,000 ,3crsons. In  the central  and 
northern highl~.ncl provinces of Shoa, Ekghenckr, Yollo, Gojjam 
an6 ,ollega, where thc 1958 epid~nxc was most pronounced, the 
popuhtion is rstunatec! t o  nurnber nearl;- 9 mlllionc However, a 
conslclerabli: p r o ~ o r t i o n  of thc lnhabltrrnts I lve above the 
a l t i t u d i m l  l -~mits  of m l a r i a  transmissiona th;tt i s ,  except 
those who temporarily Cesccnc! t o  lo~rc?r elevations for  farming 
or other pwposcs, T h ~ s  1s of ten the p a t k r n  of local  moveme& 
by many highbnd mhabitants. VShile people havc ;learr& -Lo avoid 
malnrla by orcctlng thc i r  cl~rellsnts on thc hxghest grouncl ava3-l- 
a b l ~  m a p z r t i c u l a  locnllty,  they oftcn contract the disease 
xslisle remalnmg overnght t o  tenc' t h e l r  crops which are planted 
' m  the rxchcr valloy lan6 r~herc enviromental conditions permit 
malarxa transmissloxi. 

&cause of the rather cool tvenmnLs and the frequency of 
ra infa l l ,  people i n m r - ~ a b b  s l t c  p lndoor s l n  the epldemlc malarxous 
areas. The typical ?wtllm;, i s  2 circular hut bu i l t  of mud 
( c l ~ i ~ )  rails slrpportcd by staves sri u p r k h t  ffom thc ground. 
The roof i s  usui11y made of thatch or, sometimes t i n  sheets a rc  
uscd. Mosquxtoes raadlly t n t i r  these huts to fecci and r e s t  
uM'r~l skeltcr. 

Vectors 

Anopheles gamblae 1s the maln vector In 43thlopia. Anopheles 
funestus plays a deflnite secondary role,  but m local l txes of 
endemxc malarla near lakes, r ivers  and marshes s i t m t e d  i n  the 
deen vzlleys and lowlands, ~t may exceed Anopheles gambiae i n  
importance, :.pharoensls i s  also a vector but evidently a minor 
one insof a r  a s  epidemic t r a n s m ~ s s ~  on 1s concerned. A. gambiae 
i s  found. a t  a l l  levels of clevailon rarely above-2,100' metres 



and then only f o r  brlef porlods -:hen temperature and breeding 
cont21tlons a r e  suita",le. I t c  , s , cn~ra l  ? d : p t ~ h l l l t y  t o  a m d e  
v C ~ r r c t > i  ol̂  aquat lc  b b l t a t s  glvas r Si& rdvzntage over o ther  
vectors s n  b l o t l c  a o t e n t l a l .  i3u-m; %he b y  seasor? when breedssg 
pl2ces a r e  scarce, sgrcunens a r e  cIii~cult t o  find except m 
proxrmlty t o  ?emanent r l v e r s ,  spr8sn;s 2nd some mcrshes and lakes .  
s l t h  the  zdvent of t h e  wet season, t h e  species rap ld ly  e,utends 
~ t s  renge c ~ d  m r e a s e s  m number a s  x t  f i n d s  new breedrrg places 
i n  almost c v x g  type or temiorary water collection, lncludlng 
seasonxl swamps, seczsoml screams an6 flooded a reas .  The hlgher 
r c l a i ~ v c  hum~dsty  and rllore genera l ly  favourable temperatures 
d u r ~ q  t h e  wet season favc~l. S i s j e r s a l  an? adu l t  longevsty. I n  
September, nen; the close  of t h e  x e t  scason, A.  gambiae populates 
most of t h c  h1ghlil-l nds, pl z i n s  and va l l eys  bclzw 2,000 metres 
e levatso~?.  Transmrsslon IS thereby extendcr, and nccklerated a t  
a rapld r a t e ,  baing l m ~ t e c '  malnly by col-c'cr t~mper - l tu res  of 
hlbher e l t l t u d e s .  Ws-th t h e  drylng of T.IC b r e t c ~ ? ~  sources nna 
1o:rering of t h e  dax l j r  mfan t e m p e r ~ t u r e  2nd humhumlc'lty f ollowsng t h e  
end of t h -  r a m s ,  tho A. gamlnile pc; ;d ,~t~or ,  1 s  quickly decunated - 
c n ~ '  t!,e specles oncc again  hicomcs r c - z t r ~ c t e c  t o  ~ t . ?  narrow fry 
season range. 

P, f a l c s p a r ~ m  IS by Tar thc  ;~r$omln.xnt speclez throughout - 
T t h l o p i ~ .  f i l l s  has boc n made evlcicnt I n  prevlous f mndmgs of 
I t a l c n  anti R r ~ t i s h  1 n v c a ~ ; s ~ a t o r s  and moic rocLnt ly  by Point IT 
and :GO m-lrArla zwvcy t ~ a m s  ?rho halrr ga'chcrec da ta  from many 
~ ~ S L I J C ~ S  01 t h e  country a t  a l l  aezsons of tho  y e n .  However, 
s e a s o u l  varl ;  t sons I n  f rcqutincy ~C".TTL Soen ebservcd . D u r l x  t h e  
c:r:, season mom ii; of Fkrch, d p r ~ l  : nC J I  ;, P. viva:: and P.malarlac - -  - 
21'~- e ~ t h e r  e n u l l j  common 07 the iormcr may exceed - P. f a l c l p n m  
I:? Yreqvsncp . 

The b jp lca l  proi?ortsons o i  spcclc s ircquency Pcund on t h e  
,ivcraLo arc :  P. falclp-.rum, 6$; P.vsvax, 25%; and P. rnahr~ae ,  - -- 
1%. N I X ~ ~ !  ~>cc%lons  a3e qulce conmon. P.ovalc has-not been -- 
ic'ontu'lcd In  C t ~ ~ o ? l l  a s  f ~ r  9s 1s known. 

Two s t r a l n s  of P. f alcipl-rum e x l s  t , the dornlnant classical - 
s z r a l n  ano the o c ~ ~ s i o n a l l y  o lx~--ved Abj.sslnmn type. Thc morphology 
of thc Letter 1s s31t11.1.r t o  -chc pktl:yar~ s Lmln W ~ I C ~  IS chnractcrizcd 
by t h o  l ~ r g e  c b r o m l t ~ n  tor, pnZ 7v ~ n t e n s e l y  s-c-rnec @ abovc 
vrcr.?Lc s ~ z c  c:rtophsm (llac&rar%h, 1958). On t h ~ .  S a s l s  of mny 
hunoecs  01 Qlood f x l m  r , w x n n t l o n s  dur-~n;  t h c  epldcrnlc of 1958, 
~ i l r .  Ruyssinlan s t r o s n  s thc. r1or;l fi-tqventkr obscrvcd. 

The occurrerice of a rc&lonnl  c7rc'cmlc would not comc a s  a 
surprlsc t o  m ~ l z r - ~ o l o g l s t s  who havc studlec' ~ h o  m ~ l a r l a  problem 
i n  T;thiopia. Covcll  (1957), regortlni,  on t h c  results of tnalsla 
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~nvest~c; : :? t lons  made ~UJ-1 rq t h e  autumn of 1955, concluded t h a t  
rnalarla 1s predomlmntly cn epldem~c dlseasc  m t h e  g rea te r  part 
of Ethlopla . E a r h e r  mvci-t lgators -- notably Mclvxlle , i#alson, 
k t  a 1  (1345) 7nd Corrzdet t l  (1938) -- czlso presented cvldence of 
t h e  epldemxc character  of malarla. More recent  s tud ies  of t h e  
mabrxa  problem l n  thrc,c I C A  - 2nd WHO - a s s l s t e d  malaria p l l o t  
projr  c t s  I n  Ef,hlopm f u r t k r  cori-oboratc tnesc f ~ridings .  

m l a r l a  1s mcxkeclly season;.l m lncldence 2nd i s  governed by 
t h e  pp t t c rn  of r a i n f a l l .  i s  t h t  n c s w  r a m s  of t h c  southeast  monsoon 
drrw t o  a c lose  i n  Scpicmbcr, malsr iz  lnclnencc r i s e s  sharply, 
reachmg n pc-ak prcvalsnce ;Ln the  Octobcr-November pcrlod. By mld- 
Dcc~rnbcr t h c  main malaria season IS ovcr. ijurlng t h ~  subsequent 
SIX-month d ry  season, tmnsmlss lon 1s ncg l -~g ib le  m most aroas f o r  
Lpck of vectors,  t h e r  n ,~mber~ havlng b~: ,n  g r e a t l y  r c d u c d  by t h e  
paucity of su~%a'oli:  b r c e d ~ n g  places.  I n  t h e  Haua and Ogaden 
d l s t r l c t s  wherc r a i n s  occur' s n  both the  sprlng and f a l l ,  t he re  a r e  
two malari: scasor?s. 

Centcrs of enderaic and 1 p r e n d c m l c  rnalzria a r e  found malnly 
along the  dcep val leys  of tho  msjor r l v e r s  and a l s o  ul close  
proxunlty t o  sprsrgs,  mx.;hcs, ponds and some l a k ~ s  which a r e  
conduclv~ t o  y~ar-round anophellne vector  brecdmg. ThLse prominent 
cndemlc cent ,rs and othL'r l e s s  we l l  deflned and scaf,tered focx 
maantcin transmlsslon durlng the  prolonged dry season and provide 
a source of xnfectlon f o r  the  spread and recurrent  annual lncrease  
i n  alalarla incldcncc. nssoclatcd + n t h  thc. wct season. I n  ycars  
exceptionally favourablc f o r  tho  propagation of vector  mosquitoes, 
malaria may be dlffuscd f a r  beyond x t s  rc&uLir  s o a s o ~ l  range, t h u s  
resulting xn a cyclic ~pldernlc  occurel icy of r eg lona l  extent .  

Malarra e x n l b i t s  a d l sc r - i e  ~ i . o t r l b u t l o n  r e f l e c t m g  t h e  
v a r l a S l l l t y  m t~mper?.Lurc, r a m f a l l  2nd topography. The degree of 
encrclnlc~ty m q r  vary wrle d l y  z r l t h ~ n  r c l z t l v c l y  l ~ t n l t c d  areas.  For 
examplo, inghbi  cnd~mxc malar-ous areas  sucn 2 s a re  found along 
r 1 v ~ r  v a I 1 ~ y s  lying a t  1,000 t o  1,500 metres arL somctunes s l t u a t e d  
only n few k ~ l o m c t c r s  away from eoxdemlc a reas  o r  m a l a r ~ a - f r e e  a reas  
I n  nearby tablclcands . Geographical b,-,rrlers such a s  mountain ranges 
and d c s c r t s  o f t cn  I s o l a t e  one malarlous area  from another. 


