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1. INTRODUCTION. 

The Awash h l o t  Project was formed a s  the  r e s u l t  of the T l rpa r t l t e  
Agreement betwesn UNICZF, WHO, and the  Imperial. Ethio-ian Government. 
%in objectxves of t he  Agreement were the establishment of a P l lo t  Project 
t o  demonstrate ,-n Ethlopia control methods using resldual lnsecixcides with 
a n e w  t o  stopping the t ransm~ssion of ivlalar~a: lnvestlgatxons were a l so  
to be made i n t o  t h e  problems re la ted  t o  an ewntual  fu tu re  malaria eradlcatxon 
programme f o r  the country. 

Previous t o  the  e stabllshrnent of "he Malalza Project ~n the h a s h  Valley 
i n  the autumn of 1956, and the related 1.C.A. project  m the  Kobbo Chercher 
p l a ~ n ,  a l l  ux€ormatlon re la ted  t o  m l a n a  had been bassd on surveys. Survqrs 
had been inade by I t a l i a n  workers d m n g  t h e  period 1936-19W, and by the 
k b l l e  &lama S e c t ~ o n  of the East Rfrlcan Medical Corps during 19W-1942. 
A comprehensive survcy was carried out durlng the autumn of 1955 by 
S i r  Gordon Covell, M'HO-Consultant, who malnialnod 'chat malama was wldemrezd. 
throughout the country. He also polnted out bhe important ro le  played, 
by altitude and considered 'khhet the endemlc1-Q is usually low e x  l e v ~ l s  
between 1675 t o  1980 meters (5500 -Lo 6500 f ee t ) ,  but  t h a t  such areas  were 
subject t o  regional epxdemlcs. However on the whole very l l t i l e  was known 
of tlic f ca s lb l l l t y  of t h e  mnterruptlon of malama transrmssion by resldual 
lnsectlcldes.  

After the establxshment of the Project and followxng t h e  Mtlal 
surveys, it b a s  real lsed x t  would be  a d l f f l c u l t  t ask  t o  maka systematxc 
studxes due 'w the t h n  and scattered population g r o u p g s ,  and t o  t h e  
poor condltxon and l ack  of cormmu?icat~ons. Natlonal trained personnel 
were def lment ,  and one Malanologlst  (Line writer) and a SanlLanan 



were supplied by WHO. The Project was without an ~ o m o l o g i s t  un t i l  
February 1958. Due to  the drf f icul t ies  of supervision with a limited 
trained s ta f f ,  the programme of work had t o  be kept t o  a rmnimum. 

From an assessment of the resul ts  over 6he past  three years it 
appears thc t  the interruption of malarla trensmission is feasible m the 
plateau areas o f t h e  country, with however some reservations regarding 
tha t  par t  of the population subject t o  population movements. It 1s 
however m y  belief ,  tha t  before eradication should be contemplated, the 
administrative, budgetary, and personnel policies of the Gowrnmmt 
relating t o  malaria should be revised l n  order t o  meet the exacting 
standards and demands remired f o r  an erad~ccltlon programme. 

2. DE3CRDTION OF THE AILX . 
The PLLot Project i s  s i tw ted  m the mam along the depression 

formed by the Ri f t  Vzlley and follows the course of Awash River. A smal l  
par t  of the Project contuues along the upper reaches of the Awash River 
on t o  the  plateau. 

The area 1s formed of the l a t e r i t e s  of the lava plateau which drop 
to the fo res t  and arid savannah c o u n t ~ j  of the Rift Valley. Savannah 
(steppe), forest,  and desert  'predominate to  the east, and forest  and 
cultivated areas to  the west. In the wcstern sector along the Modjo- 
Sheshamana highway and towards the foothi l l s  of Mount Zuquala, the 
fores t  has been part ly cleared and the land cultivated. Areas of fo res t  
are however spread a l l  over thc zone but i n  the east this is broken by 
savannah plains. To the sast of Mount Met1 i n  the &tUara-$wash arca, 
are found s~vannah m t h  high yellow grass interspersed d t h  scatter& trees. 

In thc fores t  areas thc hurmdi-gy 1s lugher and marc consbent and 
where dense v~gctc t ion  is i n  conjunction with the al luvial  plain the 
insect l i f c  i s  usually very intcnse. 

The Pi lo t  Projcct zonc in thc Awash valley cxtends o w r  a distance 
of 180 hs. in length, and varies I n  width f r m  18 t o  45 hs. Towards 
the northern boundary are the hlghway and t h c  Addis Ababa-Diredawa 
railway, and along the soQthern boundmy the River Awash flows. The 
western limit i s  a l i ne  bcaring through Debrc Zeit town, and thc eastsrn 
limit terminates a t  Awash Statlon. 

The al t i tude varles greetly. In the Debra Zeit area the higher 
elcvaticms reach 1950 m. The al t i tude progressiwly drops from the 
plateau by broad terraces towards thc east, and on the Danaldl plain 
a t  the peripheq of the zone, the al t i tude f a l l s  to 800 m. above sea level. 

The area covcrcd du rkg  the f i r s t  ye?r of t h ~  Pl lo t  Project was 
estimated a t  2300 square kilometers, arld wi-l;h thc extension of the 
f ollowmg year it was mcreascd to  almost doublc a t  4,500 squzre kilomctsrs. 
The zono, m s2lt.c of the incre?scd arca, does not have natural boundcries 
i n  311 directions. This 1s e s p ~ c i a l l y  the case t o  the gouth-west whew 
the degrossion of thc Rif t  Valley extends towards the lakcs. 



In the western par t  of the zone from Debra Zei t  t o  1701enchxti, 
c u l i ~ v a t i o n  with cereals  i s  rather  exbenssve. The area GO t he  east  of 
Ualenclu iiL 1s volcaiuc wxth bare h i l l s  and ex Lenslve bush and forest .  
It is  t h ~ m l y  ?opulated, :he lanc! b a n g  mostly used f o r  t h e  p a z i n g  of 
herds of catkle. 

Due t o  the  hxgh eleva'clon of t h e  Ethiopian plateau, there  exis-iiii 
tlwee main clunatic regzons: the t ropical  areas of the wes-L, the a r id  
areas m the north, eae'c and south west, and the t r m l c a l  hlghlends of 
the plzteau. The PUot  Pro jec'c zone as es  bbl ished betwecn l a t t t udes  
8' - 9 nor b11 and belo rigs par t ly  t o  the  hghlands and ~ a r t l y  the  a n d  
areas  of the east .  

The d ry  season i n  '&he PiLot zone axbends from October to h e  thoukh 
some ul termit tent  rams known as  t h e  small r a n s  occur from PlLzrch to &y. 

The south vest  monsoon r a m s  comnence t a w a d s  %he end of June u n t i l  
l a t e  SepLembc-r 2nd form +lie mam rarr~v sEason. The weshrn  a d  south 
wesbern -ronnces of -the country k v e  tile heclviest ra3nfaJ.l with an average 
of above 2,000 mm. (80 ~nches ) .  The lowest ra l i l fa l l  1s observed m 
Harrar and Sid;lmo Provinces and on t h e  Red Sea P l a n s  of  E n t r e a  where 
the annual avtrege 1s l e s s  bhan 500 mm. (20 mches),  In L ~ E  Pi lo t  Project 
zone ti= averaLe annual r s ~ l l l ' e l l  ranges beJaJe,n 600-1200 mm. (24-48 mches). 

The r elaJ&va humdlq- in general follows M e  r a i n f a l l  and shows am 
annual avcrcl-e I n  the E l o t  ProjecL zo~ie of somewhat more than 55$. 

0 The average temperature ranges brimem 20 - 2;' C. m the P d o t  
Pcojeci zons. IQ Awash Stirtlon the ~ ~ o ' ~ h t m  i s  25 however. The mean 
annual +,empera bur e v a n e -  l i t ' i l e  3rd t he  absolute tempera Lures recorded gi 
:;onji, 15 h s .  s0u-b of Hazareth, over a period of seven yeers, were 6.2 C. 
and 3 ~ . 4 ~ ~ .  ; a t  Debri. ZEIL, 50 irms. north of Nazareth, were 6.t0c. end 31.7'~. 
Tht average m i n 5 h  tempsrsture f o r  the coldes'c. mmth 1w.s 15.8 C. and the 
a w n g e  maximum 01 the wannest month was ?gOc. A t  h k h e r  e l ew Lions on 

0 the pleteeu the 1so:herms range between 1 0  C. and 15  C. 

The P-~.lot  sons has esssn'c;Lally one a l l  weather road, namely the 
Addis Abiba'ca-Awash hghwc?:~ wl-ach 1s no L mainta 2ned eas L of 'dolencldtl. The 
Addis Ababa-Djlbout~ railway 1s an u p a r t a n t  meas  of cornmunicetion f o r  
the zone. 0 t h ~ ~  a l l  weather road,- com~ect the zone m t h  the southern 
pronnce of Arrousl (Assella road), ?nd &he Shasl-mnana road wh.xch runs nast 
"&s lakes of the fjft Valley. Thea; two rocds f a c f i l t a t e  c o m d w t i o n s  
m only a s ina l l  p z r t  o f  the zone. A l l  o t h ~ r  d i s t r i c i s  Zn the zone are 
coniiected by ,,racks and >a 31s iormed ~nainly by t h e  3ndigsnous poi7ula tion 
a& by ccLr,lc. Mxny of these dry- Tics ;,her i,ri.cks are passzblc by o x  but  
durmg t h s  r a m s  rnos L l o c a l ~ i l e s  czn be rsached only on rooL or  by an ma1 
t r a n q o r t  . 



The m o t  sane is  inhabited mainly by the follawing t r ibes  - 
U r a s ,  Gallas, Danakils, and Somahs. The wsstern d i s t r i c t  from 
Deb= Zeit t o  Nazareth and the t oms  espeually, are inhabited by 
Amharas, The rural areas around Modjo, Nazareth, and wolenchati are  
set t led almgst exclusively by Gallas. F u r t k r  t o  the east i s  found 
a t r ibe  of Gallas known as th Karap who are smi-nomads. In the 
&tihara t o  Awash sectnr are the Add cribe of DanakiZs and some Smal ig ,  

The area of the first year of the m o t  zone (1957) extended from 
Naweth t o  Metihara, and included a population 04 54,090, of which 
l 7 , W  wdd8d i n  Nazareth town. The main occupation of this populatxon 
i s  faming and Lvestock. The Project %one was extended fo r  the second 
year's operation towards the northwest q d  ko the east malung a to ta l  
p o p u l a U ~ ~  Rf l.34,000, 'BE population of the eastern sector, d o  are  
ma&&? &tw and'Danakils, do not cultivate the land and rely exclusively 
fo r  a living on the i r  animals, malrily cat t le  and camels. 

Throughout We zom, the most  commm form of dwell* is the tulnil 
o r  round hut su-ted by a cordcal thatched roof. Usua3&- tbe w a l l s  
wrs &ppas*t& bgr a wm$en P m m  de pIw b~snob#  am2 %kcs Meret$wer 
are pzestered with a rnktwe of mud and straw. Often the tukoXs of the 
Gallas have w a l l s  constructed oonly of poles and thin lea* branches. To 
the east among the Karayu and Danakil, the w a l l s  at' Lhe tukals are formed 
of straw or  grass mats. These walls are dismantled by the owners cmce 
o r  more during the year and are transported on camel back to  distant a rms  
t o  fresh pastarSs f o r  grazing the animals. 

The average d~armter of a tukal is  about 5 meters and the average 
height a t  tihe centre i s  3.5 meters, In addition t o  the circular type 
of tuku1, there ~s a rectangular type of hut often more than LO meters 
long with a nutuber of rooms i n  a row. 

In the t m s  of Nazareth, Debra Z a t ,  and Modjo, a bet ter  type of 
dwelling i s  p reddnan t  with stout  mud or stone walls and roofed with 
corrugated Iron. 

An important characteristic af t h e  zone is the fac t  that  the greater 
par t  of the rurd dwellings are scattered wxth no smblance of conmwity 
l i f e ,  and not collected together in anything resembling villages. The 
dwellings and 'I;ukuls are spread out forrdng separate tlrdts of a few tukuls 
scattsred usually a t  considerable distances from each o a e r ,  and thus dotted 
all over the ~ a l l q s  of the zom. 



In the zom maize, "Teff", oacs, whset, and oLbar crops flourish. 
The produce of the Dutch Sugar Cane plancatlon 2% Uonji supplxes the 
needs of the country m sugar. Recently successfu3 t r i a l s  haw been 
mlde along the River Awc s11 and i t s  tnbutarxes fo r  cotton, s l sa l ,  and 
coffee growing schemes. 

Enof"mous herds of ca t t l e  are  maintamed m a l l  ports of the gone. 
The population however who arc dependent on 11.wsLock are not stationary. 
In dl parts  of the zone a t  c e r t a n  pcrxods of the yem, m a i n l y  the rainy 
season, t h s  populztion leaves xts  tr'adstlonal loca l i t i e s  a d  trek often 
long dislzlnces t o  fresh grazlng grounds over c7 wide area, During t h i s  
period the mgrants  erect  temporary s t r a w  huJcs and l a t e r  return to the i r  
own locgli'cies a f t c r  2n i n n t e ~ ~ l  of two o r  three months. 

The i n ~ t x a l  survey m the Pi lo t  zone *was made during the period 
Mbmbcr, December, 1956 and Janwry 1957. Children of ages 2 - 9 years 
were m& excanbed although a number of infants, zdolescmts, and 
adults were also examined, Cue to the almost non-existence o f  conmrurnties 
in the area, *nth the except-~on of a few se t t led  villages, the greatest 
possible number of 1ocaLitxes or s o u p  of scattersd dwellings were taken 
and a reprssentatxve smlple of cki.Mren from such loca l i t i c s  were sxamned. 
The e n d d c i t y  o f  ths drseas e was found to vary from hypoendomxc t9 
merendemic and holoendemlc malarxa. Along the aivcr  Awash and i t s  
t r ibu tencs ,  i n  the  al lunal .  plarns, and i n  areas wherc po t a t i aL  
breeding places-arc found durzng t h ~  ramy scason, the incidsnce of the 
disease i s  hiyh. The h g h e s t  c l e v ~ t l o n  (1650 m.) m the zone during 
the first, -- ~pcrn.tions (1957) Frzs not an obstacle to the preval&nce 
of malaria.  lie rtsW of t h i s  survey av= lncluded in Table I. 

As a resul t  om the d i f f i cu lk  es and conditions already discussed, it 
required a t r cm~~dous  exertion m ordcr to be able t o  succeed i n  ths  
emmmatxon of  ~ 3 r c  than 2,OC10 persca?:: (mclu&ng adults) during the two 
months of the pre-operztion~71 s l ~ v e y ;  Thc hzghest spleen r a k s  were 
found among t3e age groups 5- years. The ra tes  fo r  adolescmB and 
adults m the  hypermdemic arens were found to be re la  hve ly  high - perhaps 
because mnmmJcy had not been acquired. In  t hc  holender& arsas a t  lower 
elevations - Mcti, Dantnzkil plair?, the ra tes  amone; adults proved t o  bc low 
and it was observed tht-many ~ d u l t s  m r c  suff erlng f r m  malaria without 
marked c lmica l  symptoms. h r m g  t h r t  survey and before spraying, the 
plasmodia prevalence w ~ s  no,ed t o  be: 



The appended Tables mclude da La from the surveyed 'rocsl i t i e s  on 
the d is t r ibu t ion  of plasmodia socclos 2%-g _nerccntages. (See Teblcs 11 
and m). 

The parasi ie  r a k  and thc infcn t  amasi-LC r?-te furxushed by the 
i n i t i a l  survey was r ~ l a - ~ ~ v ~ l y  low and tns  was a l so  the cc?se i n  t h e  check 
area. T h i s  IS nttribuf ed Lo the  f a c t  t i ~ t  he survey w2e csarried out 
i n  most localities a f ~ ~ r  L k  transmission seeson ha$ passed. The malaria 
incidence fri ths' con%rtul arc2 pr ior  to rcsidual sprasFng shwed a genoPa3. 
spleen index of 48.3% and may be rated a s  mesoenclwnic. It i s  estimated 
t h a t  half of t h s  population l ived  i n  arc?s m'ch modereio o r  low e n d a r c i t y  
and was subject Lo periodical ep~dom~cs.  The othcr half  of the population 
l i ved  m hyperendmic arsas. How~ver l a t c r  absemt ions ,  c s p e c ~ a l l y  
during the epidemic yeer of 1958, point t o  the probabili tg of a greater  
p o t m t i a b t y  t o  m a l a i a  i n  both t h e  control end check areas than i s  
indicated i n  t h e  abovs ra te ,  

From the f i r s t ,  entomologxccal observz t ions  showed tk t R. g2rnbiae 
was prcscnt i n  a l l  captures made i n  a l l  pa r t s  of the zone. It ws- found 
bre&ing prcdolTdnantly m sunny opsn breadzng places and i r r iga t ion  
ditclics 2nd flu?l~t pools. The density of A. g'ambiac is much dependent 
on t h e  t m e  of yem and on the .mount of ram-fal l .  where breedmg places 
are no t  perennial a mrksd incrkase m densiky i s  n o t d  during and z t  t h e  
end of the rainy soason. Along thc  b v e r  i~iiash and i n  v ic in i ty  of 
permanent breeding placcs, mcr-ases 5n densr'cy wcrc marked with howewr 
l i t t l e  or  no r d a t i o n s h i p  t o  rains and tsmpcraZLux e.g. Sodore. 

The adul t  i s  highly domestlc and was f r ~ q u s n t l y  found in human 
habi'etions and v e r j  o f t t n  during thc d c g  time, p r ~ v l o u s  to t h e  insccJclclde 
spraying. The impression was gained ' c h ~ t  it d ~ d  not haw ,my q s c i a l  
res t ing  preferences a s  t o  hsight on bhc rralls of the dxiel l iqs .  It sc;aed 
sometu~cs t o  prefer  the l m c r  sections when thesc g2vo more protection. 
Lf the habitation wss m i t c b l y  dr rk  A. gembias w? s commorily found up t o  
heights over 5 f t .  grid on the thatchcd ceilLngs. 

Serologxccl exammatlons wsrc pcrf ormed by Lhe Liskr Ins Zitute, Englcmd, 
in ear ly  1957, on 3.27 blood mcals from &rtx wher; numerous herds of ca tU& 
and o t h w  domcsvlc amjm,als arc foui i .  Tk 6:minatians showcd '7I.4.s post'avc. 
f o r  h m n  blood and 28.6% posl t ivc f o r  blood of m m , ~ . l s  2nd birds. Thls 
confirmed 8.  gambi,?~ a s  being highly an&ropophilic. 

The sporozoits r a t e  f o r  found in %th.hara-&rti in 
January and Febmapy 1957 i s rc l a t lvc ly  low. (1/633). 
The dissect ions though restrzctcd I n  number WCPE male a t  the a d  of %he 
trmsnlssxon scason f o r  t h a t  arct.. Furbhc: dissections c ~ x r i c d  out by 
Dr .  P. J o l x w t  over a perlad of six months m 1958 p m w d  n e g r t i ~  f o r  
sporozoi ces (0/630). 



A,  pharocnsls i s  ths  s ~ c o n d  =cLLor SPCCXCE found i n  quantity i n  
t hc  zone, and 5,s ern~cm.lly prcvalen G along the  Riv. r hsr;? sh. The Xarvc'e 
were found i n  i r r ~ e r t l n n  d i t ch  s 3n s u g ~ r  c-nc cncl r i cb  ~ j lan~." t ions .  
The adul'is. werc of tun  found hi dwellings i n  dens l l i t s  21:ceeC~il~ thoas of . g,lrnbbe r t  t he  commence of '&c d r j j  s,r son (Nombcr-December). il 

s ~ , l  number were dlescctcd but 2rovad new iivc f o r  ssorozoitcs (0/126).  
h. f u n s s h s  ?nd A. ill11 h?vc bern found by Dr. P. J o l x v ~ t  111 1958 i n  
the mosqui~o 'ti-?=dorc: -nc' ?a somr. o JhLr  plpccc rlong the Rivsr Awgsh, 
but  i n  v e r j  low d~ns..tlcs. (10 1.. 2un-s ,us znc: 3 A. n l - l i  wer, coUc.ctcd 
I n  a pcrlod of SAX monbhs ) . 

T ~ G  f ~ x i d  popu l~ t lon  1s i n  chc rnaI..z s ? E ~ ? L I ~ ~  the n q h t  inslds  Lha 
dwlwellm~s. In v t m  0: t h ~  cndo?n- l l c  hanl t  oZ the mc?-n vcc-tor, malnri?. 
transrmssion occurs mos 3.y within -Lk d wcllmgs . Conditions, t i i~mfore ,  
m e  f o r  "he mos6 p e r t  favourcblc f o r  Yn; protccLkion of the population 
by residual s p r c ~ n g  , How~vcr, s m c  of ths scmi-nom?ds who x k e  
a minor proportion of t h e  aop~llil'cion, brcvcl ot cer ta ln  ~ t r l o d s  during 
t h e  n~gl i t .  Such night movaents my sc.t a minor problem* 

The transmission of tha d i s s e s ~  is  re la  L G ~  to t h e  scology of "he 
vector i n  cach l o w l i t y  , i ~ .  g2mbi2 c; z-gppr3s t o  bc ' iaglw at t rnctod t o  
human dwellings and chqrc7ctcnstical& t h e  h i g h ~ r  r a t  s coincide with the  
higlxr dcmi-bles . 

Obssrwtions have shown t h a t  when this s p e c x ~ s  IS found s l o n ~ ,  the 
tr2.nsmisslon scason is r e l r t ~ d  t o  fluc'tutuption i n  i ts  numbers dcpsndmg 
griirtly on t h c  w ~ o t h c r  conditions (rcqAnfrll, r e l ~ b l v e  humidity). 

The trzn9rmssion s~i.scm m Wolcnchitf and Boreho'cc, whcrt tb 
brccding plsccs art a w i l a b l c  or&r during 2nd a f t e r  t h ~  monsoon rpins, i s  
of s h o r t ~ r  durrt ion hming a s ing lc  p w k  from S E ~  Lcmbcr t o  c r l y  Docember. 

On thc  o t h a  hmd m Lhe lowcr l c v ~ l s  of the River Awash, in  t h e  
arca &rti-h?ash, t h c  tr-nsmlssion sc a son 1s d s f i m k l y  longcr w i t h  ;WO 

pcnks. On6 ps'ak t -kcs  3lncc i n  A p r d  ?nd &y 2nd '&e s 6cond :ran 
imbcr  'Lo J P X U L O ~  followmg -the slnnll 2nd the monaoon r&s. PosiJdve 

newly born i n f ~ n t s  hsxc bcLn f ourd m this arc? durlng J~nuery .  

Spraymg operc?tlons h e x  b a a  cnrricd cut i n  t h ~  h l o L  Zone f o r  
threc. ca s scud- rc  yc7rs. 811 th; ~ ~ t r i o r  s u r f ~ c s s  of 2 1  st ructures  
?.rid tukuls have been sprrycd mcluc'mg 1 ~ 1 1 s  'and c e i l i n ~ s  w x A t t  r e g a d  
to height, Spr?ymg opcrataons i n  the mrq1 mc.-s arc d i * ~ € l y  
d i f f i c u l t  mainly due to the f z c t  thL1t t h ~  dwe-s a rc  ~1dCl.y disil)mscd, 
rcith ths rresult tht c grc2-L dc:l of f G i s  t&cn up i n  reaching the 
s w t t c r ~ d  M s .  It is  comnon in the  zom t o  treat d w d 3 . h ~ ~  which are  
vacnted a t  t h e  tune of the sprzylng operations a d  which may b6 occupied 
f o r  orily s e m r c l  months i n  t h e  ye2.r. IERJtmr, dunng ths capaign,  Fa 
surfaces are t r e ~ t e d  in  ordcr ki msurc ? blanket sprry. 



most cascs t o  t r a n m o r t  the watcr r e c u r e d  f o r  the sprayJng m t,ruc!;s o w r  
long distsaccs.  In areas inacces i b l c  to motor t E n s \ o r t ,  the p rob l~m of 
supplymg the teapz n t h  water presents a serious problcm. There is wry 
l i t t l e  i n  the  way of organised mule trans-3ort m t h e  zone, =md when this 
cannot be obhmed t h ~  s - ; r a m &  m a t e n d s  m b r  are  carried by p o r k r s .  

There has be ~n 'an insufficiency of competent subordmnabe f l a d  €rsonnel. 
Tins gap m l l  now be f i l l e d  by sbaff bemg t r2med m the Malpria Er, dicat ion 
Training Centre i n  NazareKl and r n t h  Fellowships abmad. 

Tile dotes of tllc annual res-~c'ucl yr3-3rln: campaigns were as follows: 

F i r s t  Yes r - April-June, 1957 
Secand Yszr - Jun~-Au:ust, 1958 
T:md Yeer - Avj~1.1-Je ,  1959 

75% DD? wa5er c 1 1 ~ 3 ~ - s i b l ~  powder was {he insecticide m use during i h ~  
three :re?rs, mLh the e::cotlon of o smll area whlch was treated wxth 
d le ldr in  5% wdp. d u r u g  thc f r r a t  tvo y e n -  ,. H o w ~ v ~ r  thc i-e,ml;s o b t c m ~ d  
by d l d d r i n  a3pec ed t o  be in fe r lo r  to tlloo..~ ob 'z lxd  by DDT, and 1-L was 
accordkgly dec3ded to t r ~ r t  tlic u ~ i l - r e  zone rn.:,h DDT d u r l l n ~  hhc t h u d  year. 
One spr2y2.d:. cycls was cernec! out  :rcsrb- stqr%?-n, two months before the 
com~cncement of  the monsoon rzms. Doserc; of UDT: 2.0 ~ r m s .  .echinc?l ~ ~ a d e  
p6r ss.m. Dosepc of D l c l d ~ n :  0.5 s;nci 0.6 pus. t ~ c h n l c z l  smde oer sc.m. 

B n s f  Ana1ys.s of Resldud % r a p ;  Carm=l,.;n - &i-July -- 1959. 

1. Average supe r f l c~Cl  erca tru t e d  3cr m;i & (sq.m,) 33.5 
2. Average s u p r f i c r a l  a r e  sprayed pcr dwellmg (sq.m.) 100.6 
3. Avtrage numbcr of inhabikfits per d r ~ t l l r q ,  3 -0 
4. b&perficial aree treated per man/haur of dls lnfector  191.0 

(sq.111.) 
5. Tschmcd  DET concuet ion ne r  c ? ~ l c ?  :'xrsctl,c protected 57.4 

( 8 )  
Y- 

cost  of Spreyinr m ~ r e " d o m  - 1959 

-- ---- - --- ---*---- 

Item D e s c r i p G C -  U.L. :,,I of Total 

1. Sal?r?cs of sisrzymt ~ e r s o n n e l  ad ssiaff 10,9- 43 
2. DDT inclufing f r e ~ g h t  t o  Addss Ab~ba 7,640 30 
3.  Sprcaying ecruinment - d e ~ r r a a t i o n  -- 528 2 
4. Tranmort - wil ...clt de7rcc?.pt1on. - .O.L. 4,920 19.5 
5. Miscellaneous su- K h c s  2~16 mculen 'a l s  1,386 5.5 

..-- -- - - 
$' 25,446 100 ---- - - - -* ------- - 

Note - 
)C T1x cosks h v c  btcn c ~ l c u l a t e d  on annml depreme Lion of ?5% f o r  
q r s y e r s  2nd on a monthly depreciation 3f 2% fo r  v c l ~ c l c s .  The f l p e s  3150 

include a c t ~ v l t l  s 01 b l e  scuads q l c y e d  throughout July and August i n  
checlang and followmg up a c i a v x t ~ e s .  Bcnzlne cos bs ~~ .$0 .89  per Inpcrlal  
Gallon whlch i n f l a t e s  trznsqorb cosls.  



The number of - x s o n s  dirsc'cly p r o t s c t ~ d  was 136,&6 2nd *;hs cos t  . t E r  

cc:~.;;, h r  t l ~  s?rc.ym;; ogera:,-~lns ~ r - s  U.5. h a .  This fqprf: 1s no-t 
c o ~ s l d ~ r c c !  III, h i n  viz- of dlb ' n ? c c ~ ~ s l b i ! i t y  ond s c z t t e r  of the l o c ? l i t l c s ,  
;kt t a l l  t1~7ttr h?Z LO 'ab tr? ISIO~LGS, :~-ld .irlAcat 2 blcnke; m r a y  WZE piven to 
2 1 1  e , r ~ c t u r e c  znd ?r G : ~ S L S  whetl~er l i l i l -b~ l cd  o r  n o t  . 

Thc s x v g m ~  operat ions -roc'uccS a marked dsc r iase  m thc  s ?lecn m d  
anr?si . :~ r ~ t e s  ovcr thc  snrlgad Z ~ E .  (SCZ T ~ b l c  N. ) On thc o t h ~ r  hand 
an marecsc  I n  thc r?'Gbs was feud m the Ched; Arca ? f t c r  t h e  1957 mmsoon 
r c m s .  In Lhe m r - ; / ~ d  z a n ~  onkr Lvo m f r n t s  o f  e boucl  of 374 xnfpnSs 
s;m'~$cd blood :osrmvc f o r  m l z r i a  x r - s l t c ~  nfbcr a 7wiod of 9 and 10 m o ~ t h s  
and af c L r  ,,he f u ~ t  s j raym;  crml- ,e i r~  (zcL Trble 8). T b  EC i n f ~  ilts I~owevcr 
l i v ~ d  s n  viib;ss on the yer17hez-y of 'chc qr--7cd znn6 near the Am-h R i v ~ r .  
A s  YLL po-zul- h o n  i s  smi-nomr?G.lc I; 1s nut clbL1r XI" Shey l e f t  t h e  mnc o r  
noti &me, t k c  2 ~ r x o d .  

Thc par;s~*Jc r a  :e droqocd 2~. t;r L ~ c  &rC:i yeart g s ~ r ? p n ~ ;  from 13 .$ t o  
2.9;;, c f t ~ r  G ~ G  sec;ind year to 1.6 an? a 3 k r  tht: t h i r d  ye?.r to 0.g:. These 
r~sults must bs considered a s  mry s? ; ~ s f a c b r y  m "hose a r e a s  where the 
-pop& tiion remal m s .,- , i c  throughout t h c  ycer r T k  q s  s s i o n  i s  tM t malama 
Lr?nmlission very r ~ r t b  - ~ k c s  l a c e  mslde d~?rsilm:,s i n  Lhe c Xlcd  
communLca tl,lss w h ~ r c  'he l ) e o ~ l e  s l c q  d o o r ?  and where r e p l a s  barmg -nd 
i n t L r n  1 h o u s ~  rc77Lx-s crc. k c v i  h a mmimum ( G . ~ .  Wolench~bi, Nclc~;iLo,  Bofe). 
It 1 s  most of a problem jl? she l o c a l l  d ,s ~*z.';h rndcly  d.s-7c->s,,d dwcll inzs 
hcvrll:, no comm1u.m >j. ll; c ,  xid ce ~ e c - r l u  ~ 5 t h  thc ?mi-nomn??ic oopul?tion. 

Thc main vcc'mr A ~ r n b u . ~  i ?ec r~ascd  cowrcler?bly m numbcr a f k r  
s,r."-yh;. lilonn- -,l-ic H ~ v - r ~ ~ r - h w h c - i  rZ IS thmx- ;-0-ulctcd, the d c n z i t y  
w s no% mucl? afTLc',sc. ihrLw-r ijlc a r  7 of 5- JC? m7 " A L L  cc t h t ~  1s in, 
cr;ml"lc? l t ,  2.13 E ~ Z  ,inn t o  il-i, G:: cn i  2nd numbtr of b r c i d ~ g  places.  

D w %  a .clnoc' of  14 monLhs from i%.rch 1958 to 2 % ~  1959 28 bioasszy t e s t s  
W E ~ E  mrrxcd out ,  j ' y d l  m.̂  ccc ,c,: dd .cncludcd or& LIPQ- mud, l i m c ~ s s h e d  mu?, 
both l r u n  3 r d  l i m ~ r r - c - ~ c i  L'CAIC ccment, th?jLchd raofs .  'sdls 
cons ;mc XL of $:?!T~,C or br2nCh~s h o ~ r c v ~ r  orcsLntc2 c b f i l c u l  k c :  :n? c a d  
n o t  bc ->cs c c .  TAX bio-assay ; C S ~ S  we:c ~ . ? r r - c d  ouL by Dr. P . J o h v ~ t  ~ n d  
&. K. !CQ-mlas, In a l l ,  4023 ?no ~ h c l i n c  s wcre bssi od. Tl~e mor LL?liLy rrc" t e  
ar"-i,r b -to 10 mon& c f t ~ r  si:.;p~:, r n ~ e <  bebwba  60,; - I-. 

In 1958 di'llrin- rild ?ft.r L,lc r a d x r  s ~ n l ~ o n ,  &re  w s cn oucbrc.rk of 2- very 
sevcrc m?lar?_a c -~delmc,  msmly m -the p la tccu  arczs  of the  country, Thc 
e 1C;ernj-c 1vc' b i i t  C ; L Z ~ ? C ~ ~ Y X S - ~ C S  of a r c - s s n z i  c r d s m c  rsxih e b n o m l  morb ,cizt~ 



2nd m o r t ~ i ~ ~ ~ r  r-',e-. The T5710 -ro-Lec'eC ?r= VFZ no: c q i s c ' ~ d  by -bhha 
e71dcM-c. Thxch E c l - a ~ s s ~ o n  of % h ~  E - ~ ~ G E L L C  --,c! not 1-7 . t l5n  b,,.~ ;c-76 

of 61: c w ~ r ,  ~b ~ O W G V ~ ~  a1 i l 2 ~ l b f  r7 ',-Ic l a i d  rfor L c d s i o n  ~n?nc' ? c ~ z : ~ n  as 
,mch c ~ s n ~ L e r s  w i l l  O :  h ~ r v  t~ C C P ~  ;?UE :TO C ' E ~ E  2 :;L countqy, 

d f t c r  ',he r ccu? t  r,hFrd s rcCy-I I? r  o?mr3elLp a p m p m c  of surmil lance 
was ec9-,abllshed m the 3310% ?m j rc+ zone nov r ,rayed f o r  Ewe6 C ~ C C C U * L ~ W  
jnz  rs. 1% IS r?il hdi-)a-k-d 3~ li 2 pro:aw.tcly a -~o.ybti.on of 39,000 r r i l l  
be udcr s u r m i l l m c s ,  32,000 w7sl :lcr acilv:. an? 7,000 urdcr passlvc s u r v ~ i l l ~ m c e ,  

A c c o r b g  .to t k  Tripar'clts ~ l g r c m e n t  btJ;Wfi~l? t he  Z m ~ s r ~ l  Ethxopian 
Gavwnin,, ITECEP, end. YXO, a &l=u &xh2 Gion PiLoL %ojecv was 
ectc-blishcd m hs A { J , - ~ ~  ~ L ~ E J ,  C 3 n o p e  and cmtrcd I n  Nczercth town. 

TI= effec b of ti= s p r a y q  wmpaiLps c? r :LE< out f o r  +Arcv cvnsccutivc 
~ a r s  yrovcd $0 bc vt1-y SP xi51 ~ c ' a q r .  The ;L2aul"F11 Z T ~ C C ~  in&x of the 
arsa d r o - ~ ~ d  frm 48.3 Lo 13.1, 2nd ME *>rx--i '  c rz ,- f x m  13.3 in 0.9s. 

A .  gmbwe is ';It ~>mnclpa l  vccbor m thc eonr. b. ~ h a r t x n z l s  may 
lmw an ?m?or+,ance a e s e c a ~ i q y  vcckr .  

No r e s 1 ~ ; q i c ~  ;O i ' G  ur,cic r cidca DW or  DlclLrin k v i  so f;.r b ~ c n  
found -an L. o-mb- ac ox k .  ~ l l r ~ r o t n s ~ s .  -- -- -- 

T k  vr oj C C ~  71-0; rann1cr 6 mrnsJ;r= t-c' :lu i t i ~ ~  n Lcrr.1 %-rsn of iirpl ,=a 
,. ~ : a s ~ ~ - - s  c v n  fi ::r:cfi~~ tally r" A- - -3 e ,  1.2 it:? s-vc ? d c i t ' ~ : . ?  ns rnL&- r;, r r d  
Lo the no ?Is. YT- i)n mnv~mc ~ 1 -  s . 

: " l ~  wri-tcr conclud~s  bi-2.t mzd raa  ~ r ? ~ i c ? t 1 - n  x kc .  rn cc1I.y i - c , 3 h l c  
in "ix ~ l c  Lz;u a r c q -  of L:IE countqr buJi -t,h t i t  2-9 Cc'c t-nda-h on LLL calutzon 
of the s c r i m s  orobl,ms oi ~ , ~ r m n :  z i n  t ~ m  mc ~ . L - ~ ~ I c c .  

n lhs w n t  r ~Trht c ;,c c,mrc. : .L -s -r; . l a i c  Lo a l l  iil~osc wko con',r' dx ,GC 
iu &-e ~ c h i ~ v m , a t s  osC :he PTojcct. In 7t r t l c u l r r  ,o :: .o A,, on:.fir 

Y&ru mzleiza a s a s t ; a t  oi Cs  Projcct who lxl . td  uc ~ ~ e t l y  *&'& lus 
cna-uzu s m  2nd cans:-s ' m c y  m L:E ~c.rfo;manc~ of h l s  C?U 5 c e .  



7. Prof. Ii. Gwqunu, - I J P ,  -s on the ?~0,r2 J11c21 i..:- ..? butlon 
2nd I s l o l e g  of ifl.no ,hel:rl? c ' nnc! l lCul~cme cM m Ethlop- ' .  



TfLBIS I - 
RESUL'I'S OF THE PB&OPERLTIOIT!~L SURm 

IN li LibH T-ILOT ZONE, NOVZPBTX 195642JKJ43Y 1957. 

Bobe 
Dongorsh 
Bof e 
Wolenchiti 
Godedcra 
D ~ r e  
Nurrcherre 
Bossst 
Dcche 
Si f f  a 
S olokc 
Debbs 
Didibissc? 
Galcchou 
fnfaou  
Sodore 
3ktSiarsMsrQ 
l~bomse 
W. Borcho'cc 
Nmarcth 
Bklca-Jill0 
Sera-Tibiln 
Gougza 
Borrs 

Awash 64 4 32.8 - 9.3 
Dohino 16 0 80.0 - 31;2 
t m ~ d ~  s 2 5 2 100.0 - 40.0 
MElcadubrc-Bolc t o  16 1 61.0 - 40.0 
l ~ l i b e  t e  36 0 91.6 - - 
irrba 56 7 51 -7 - 10.0 

Total or Bvsrcgc 213 l-4 61 .O 20.0 
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LOc:;L3:m 
Chldr a Sple L-n P8 rasi t E Ral&' 
Exsmnsd Infants Rats 825 Chldrcn  2-9 

2-9 Z O W - $  

O. EXTENSION A W L  (and othcr naghbourmg arms), 



Tf.BLE I1 

PULSMODLI :, CT - :>I. 1'Lir2UL'ION LIiD 31 'V LTNCE 

L ~ i h o l  S u m y  m Swash VcLl~y - Ethxo?ia - 
m b ~ r  of Po i L 1 - i ~  Cascs PLrccnbt~rb  c ' lstr ibution 

LOC:LOC:LITY p.f21cl- P,Vivg.x P.mplar- &ed P.f~.l- P.Viv2.x P.&ls- k c d  
r ix  -- - - p,. nun 12 C Inf. ClpmUm ?ilf. 

L. CONTIZOL lrn&L 

Bobe 1 5 0 0 16.5 83.5 0 0 
Dongoreh 3 1 0 0 75 25 0 0 
Bof 6 4 -1 0 1 67 16.5 0 16.5 
7 olcnchi b i  13 4 0 1 72.5 22.5 0 5 
Godcdsrc 3 1 0 0 75 2 5 0 0 
Dcrc 1 3 0 0 25 75 0 0 
Nurraherr? 8 4 0 2 57 28.5 0 14.5 
Sif f a 5 1 0 1 71.4 14.3 0 14.3 
Bosset 8 1 0 0 89 ll 0 0 
Da chc 6 1 0 1 75 12.5 0 12.5 
Soloke 0 0 0 0 0 0 0 0 
'D6bc 0 0 0 0 0 0 0 0 
Didlb1ss~, 0 0 0 0 0 0 0 0 
G~lechou 2 0 0 0 100 0 0 0 
Inf d o u  3 1 0 0 75 25 0 0 
Sodorc 8 3 1 0 66.5 75 8 5  0 
I k  biharc-Ncrty 6 2 0 0 75 25 0 0 
L~bornsa 4 19 0 0 17.4 82.6 0 0 
W.Borchota 4 0 0 2 66.6 0 0 33.4 
X P B P I ' C ~ ~  5 8 0 1 36 57 0 7 
P1clkc.- J i l l 0  1 2  2 0 0 86 14 0 0 
Sera-Tibila 1 1 0 0 50 50 0 0 
Gougze 0 0 0 0 0 0 0 0 
Borrc 2 0 0 0 100 0 0 0 - 

99 5 8 1 9 59.3 34.7 0.6 5.4 --- ----- - 

Lrrs sh 3 3 0 0 50 50 0 0 
Dolvno 3 1 0 1 60 20 0 20 
i ~ m d c  s 9 1 0 0 90 10 0 0 
&lcrldub-=- 4 1 0 1 67 16.5 0 16.5 

Bolt La 
hrbs 5 1 0 0 83.5 16.5 0 0 -- 

24 7 0 2 73 2 1  0 6 
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a. COWI'ROL ia .& - 
No. of  pos~Livc  sLicits 99 5 8 1 9 

B . C%:CK dR :f~ - 
No. of q o s i ' a ~ i  s l id43  24 7 0 2 

P;r cent? - e 73 21 0 6 
- - 



F?BSUL'i6 OF TI-U IN1TI L L U i U  >SI - ID POST-OPAl~TIOIU~L 6U-r%YS --- --- 
W THE .i L.,W ->1L01' mmcr 'Z.. DCiIUNG T I 3  ?TLICB 1956 - 1959. ------ -- -- - 

_II I_.-.- 1--- 

Chlldrcn 2-9 : Gm~i-a1 Population 
Control Surveys 

Arca 110. SpLon Bra-:  NO. Spl. Pnra- 
Emm- t t s  SILL : h- B t e s  s l k  
~ n s d  

- 
Dongor~h4ere  Irut i?l Survey 1956-57 71 
Area. 2nd. Post-Opr.Surv. 1957 30 

3rd " If 1958 - 
f&h I! I' I' 1959 55 

Wolenchiti I n i t i a l  survcy 1956-1957 6% 
2nd. Pos*.BPtr.Surv. 1957 70 
3rd. Fast Opr. Surv. 1956 84 
4th. Pos: Qr. Surv. 1959 98 

Bosset Lrea. hitid su,-v,y 1956-57 63 
2nd PosJu-Opr.5urvq 1957 36 
3x1 11 II " 1958 - 
4 th  " " 1959 48 

Doc& ~ l r c r  h ' h a l  Survey 1956-57 2 1  
2nd Post-0pr.Su;-v~y 1957 18 
3rd .Po~t-0pr.Sxevcy 1958 - 
4th .Po~ O-hr ,SL1rvey 1959 1 5  

Numahem- hiti~l Survey 1956-1957 46 
S f f r  l ~ r c r .  2nd Post-0pr.Surv~y 1957 - 

3rd. lI I' 1958 - 
4th. lf Ii 1959 43 

Sodor&ba I n ~ ~ i a l  SUTVLY 1956-1957 44 
Area 2nd. Post-Opr.Surv. 1957 40 

3rd. P o s t - 8 g r . S ~ ~ .  1953 - 
4th. Post-0pr.Surv. 1959 24 

&t&ra -Erw Initl.zl Su,rvey 1956-1957 58 
i'irca 2nd; P o s t - C Q r . S ~ i ~ ~ l 9 5 7  43 

3rd. Post-Chr .Susvcyl958 - 
4th. Post-0-r.Survql.959 57 

Abomsa E u C i ~ l  S u m y  1956-1957 112  
2nd,Post-qr .Surv. 1957 205 
3rd. 11 fl 1958 96 
4 th  '' l f  " 1959 - 

Nazareth I n i t i f 1  survcy 1956-1957 450 
2nd. Posi-Onr.%~. 1957 472 
3rd. Post-0pr.S-m. 1958 23G 
4th. Post-O,r.Surv. 1959 500 

&lca J i l l o  I n i t l a 1  s u r v y  1956-1957 63 
2nd. Post-Qr-Surv. 1957 2 8  
3rd. Post O p r . k v .  195s - 
4ch. Post br. S w w y  1959 44 

Bofs-God~dcrc.- I n l t m l  S u r v ~ y  1956-1957 107 
Tibi la  1Lrsa 2nd Pos :L-Cpr.Surv. 1957 60 

32d. P s t - b r . S u r ~ .  1958 - 



T"LBIZ I V  - Con , ~ i u ~ S  -- 

, 0 1  L! - h c . 1  %Q. 1955-57 93 90.3 36.5 60 Q.6 25 
- , m l t l c r ^ ~ ,  Mclcc 2r1d Poc i,-@ r .Surv. 57 35 93.3 40.0 - - - 
&COSY. 
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