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The Kobo-Ghercher rralarla pr lot  project was establsshecl w~kh  

the primary arm of tosii&ng t11c efiectrvencss of resldual house 
spra= fo r  mlarx?  tmn%rol in a roprcsentat~vc mlarlous area of 
Bthropxa. I%'ad&tlomUy served tne  purpiise of a demonstrat~on and 
expermental, area from whgch t ~ c h l c a l  mci operatronFa7. dzta could be 
accumulated as  a basls f 6%- ,plann~,n, of futuro progl?meg, az d a lso  
provlded an ~ p o r t u n i t y  f dr Etuopra ppcrsnnel t o  acqmre prac t ica l  
f i e l d  t ralnlng m inalar~a control wmk. 

Descrlptlon of the lqca 

Thc Kobo-Chcrcizer aroa 1s a f e r t i l e  a g r r c u l t u a l  valley l y w g  
a t  an e l ~ v z t l o n  o f  abuut GO0 me'ccrs a9pruxunztely 60i, km. north 
of Hcicrls Hbaba on the inaln i n - m a y  t o  Asmara. It r s  ,eopapnlcaLly 
bollncied by the hr ,h escarpment o i  tile maln plateau on t h e  wcst and 
a lower rm ,e of hll3.s on the suuth and east. To the north, the 
valley opens tlzropth a narrow p ~ s ,  whzch wrdens t o  a p l q p  tna t  
declinos t q  thc  d c s ~ r t s  of the northern I)am]al; The valley l r e s  
a t  an elovatlon ran,m, bttwicn l5iX) t o  1600 meters. S t r e w  and 
small, swiftly flowrnL r lvors  rxssn:, m t h c  h~zhlands on the west, 
debouch on the valley, prdvldrng water f o r  tho various necds of the 
~ n h b ~ t z n t s .  However the r lvors  aru ~ C c r m s t t e n t  and &nn; the 
peal; of the dry season the water supply 1s l m t a d  t o  a few small 
s p r l n ~ s  and seopagc areas. 



T k r c  are two soasons - wet and dry, Dunn-; the not sexton, tnc 
h e a v l ~ s t  r a i n f a l l  is  recorded in July and. &uLxst, F!recspatat~on f a l l s  
marnly as 12.,,ht t o  heavy showers usually occomi~an~ed by 1lghtru.n;; and 
thunar, T:lc d~s t r i bu t l on  of r a m f a l l  by month and the maxunum and 
ranmunl tcmgcraturcs f o r  irLzlnata which ss located at tile North end of 
the &ojcct ~ c a  arb hhown ;Ln TabL3s I and 13. rcs@ctlvcly. 

Table I 

J - F - - - - -4 - w - 4 -4 
4 - J J K  S 0 N D  T o t a l  

1 

Table II 

JanUaw 24 2 7 July 28.9 17 i 9  
February 22 3 ax5 kugus*- 29.0: ;r63  
& ~ h  28;8 13;6 Soptembr 31.1 s;7 
April 26 163 Octobert 3 0;B 32 ;5 
&T 3 0 3  76;s November 29;& l a 6  
Juna 31.4 17.6. Dea~mber 29.5 =a'? 

The coolest. months are December and January, with teqeraturo s 
sornetmus f a l l u ~  t o  7* C, The warmest months ,>r6cedo tho ra~ny 
season, when mawmum t q e r a t u r e s  roach 3b0 C. 

R e l a h v c  hurmcirty IS vanable  -cs t h  t h e  sezsons. Dur- tho dry 
season, %* relat lvc hum-idity m y  m x c  daiLy between s$ and 6G.The 
wet ssoason dadg ranbe varies bctwoen 5@ and 9q. 

Population 

The m b r t a t s  arc nalnly farmers of tho +uraya Ga1la kribe,They 
l lve  i n  sm11 vll lazes slnd settlcm.e&s scattered war the val ley,r~h~ch 
are ~nter-connected by a network of foot and ca t t le  t m i l s S h a  p o p . l . a t ~ ~ ~ i  
was cstunated a t  %,CW xi 1955,bu-b has since gram t o  over L6,000 sn l y j r ,  



The .~ow-Lh 1 s  part ly attributed t o  thc clmmatron of malaria 2s 
an mpoi-tant health ,>rroblern i n  tho protcetud arm of thc pl l& 
projcct. T h s  has cncoura~~cl  tho -snnui;ration of sot t lors ,  
particularly from tho surroun&.n; s u b m r g h l  famihncb rn the 
mountain and tabloland s u n o u n m  Kobo-Chwchor . 

Typical d w e U j s  are circular, mud-plastered walled struc- 
tures surmounted by a cone-shaped thatched roof. Oftan tha 
plcrsterWb 19 Uni ted  t o  the lowur haU of the wXI. or is ozdfited 
untlrely, Loavin; only a wdL3- of upri;ht s t icks intarlaced with 
slender ~witchos and thatch, Thc f loor cllamuter of the hut rwes  
from 3 t o  5 meters arrl the h e l ~ M  from the floor t o  the apex of 
the r o d  varies from 3 t o  4 wtors, The W e r l o r  space is  oftcn 
gdrtitxonod in to  two or t h r e ~  rooms, scam of winch aro wed as 
stablosfbr calves and goats, The -bitants bvariably sloop 
indoors on beds of atraw covorcd by animal skcns and hides, 
Indoor ffres am utifFced for cookuy. and he3ting, which' 
produce a heavy coatG of smolm deposit on tho ceilings. 

Pro$mdnary W a r i a  Lrnr~skiljat ions 

blana 1s rnaf%GQ seasonal with tho pak  Sncidence 
occurrSnC; in the  Octobor-Nmwnber yeriod. Tmnemiasion 1s most 
intonso itmediately folluwint the cnd of tho wot season in 
September, Duru:, thr: relat ively dry monW from October throu;;h 
June, transmission IS confined mMy t o  thc v ic in l ty  of 8 ;few 
scattered bmodbg places associated m t h  sprints,  soapage, 
marshes and rosldual pools in d r y a s  stream beds. V ~ a ; o s  
a&o i rhq  such placcs ajgoar t o  bo the mjor endemic foaf *can 
wlvch malaria spreads dwing tho lwavy transmission of the wet 
SGOSOn. 

Tablo ITSf ;;lves-%he rosults  of malaria a m e y s  mde before 
tne inllab- of the spray campaips i n  July 19%: 

Table 111 

&hen IMmhations - October IS% 

Indox V U L u  Location &loon Rate Porasito Rates 

XRbo 
h2a'ita 
Wa jia 
Bobokurmo 



The ei";1~1lmatlumwcrc. mde 2 t  tnc. n e l ~ h t  oi t h s  nularm seassn, 
Tllz l-elatlvely low r a t e  a t  liobo 1s  a-ilrsbutcd t s  t-x f' c t  t h a t  tills 
v1lla:e 1s s l tua tcd  2 t  a cons l~c rc i i i l~  c i ~ s t a n c ~  from any p e r ~ a n c A  
breedln,. place. Ta,: t m e e  othar vxlls,~.s ~ r c  located on tilo o :ds  
of strcams'r 

K blood parasstc survey m d ~  f r o m  Ulc gemra l  p o p u l a t ~ ~ n  r s  
Octohcr 1955 rcveal?ci a 34s rats m 454 om-t~ons. Durw tho 
low transmmss~an sbcsou I n  iiprzl 1956 the rn tu  dropped'to 2 ~ 4 %  Fn 
574 axwxrn t ion~ .  

The mla'rxa incidence by age group 1s shmn i n  Tab* N, 

Table IV 

Pdr Coat I k l a r i a  Lnoldcme by lige Groug 

Age Group 
Date 7 - 1 Gl 

I-L. - - 5-9 -3.0-u - 0 + w z 

The dls'trxbution of i?lasm&a xs given in Table V. 

Table V 

Par-Cent D~stY.ibutson ox rusmodia 
P. P. P, Un- 

kalclparu+ - v i v a  E t b r x a s  mwed &dcntlfxed - ____r_ 

The wlde difIerence i n  tho P. f z l c l p a m  r a t e  between Oc t~be r  
and h p r d  r e f l e c t s  s e a s ~ n a l  flucti.t&tlons sn malaria mqc;ldence. The 
month of Cktober c o n %  jus t  a f t e r  the h l n  transmission season 
would be expected t o  slmr a high proportlon of P. f a l c i p r u m  
lnfect lon wnsel~ gra8mlly dssappears as the dry season gr ogresses, 
leavmg the rclzlpsm; maarxas as the prodoman t  mSect;lQrti.durmg 
the  monehs of lowest u lc~dencc  from &rch through JuJy, 

Ent ornology 

Obsemtlons p i  moawlto ucc*rCnce inado d u r w  the perlod 
October 1955 t o  J111gr 1956 alsclcsied the  followmg nmne spocles o f  
hopheles:  4. gambrae, cmncreus, re tor lcnsls  coustanl, 
dena i l l on~ ,  imcmahogi, phoraans~s,  -beU,s. I n  these 
preliminary f d m g s  only A arnb~ae w a s  found ZraquentQ rn 
hunrrn habstatlons, T ~ E  larvae -=-%?x o , gamblae w ~ r c  takcn rn stream 



pools and swanrps. throuLhi?uL the year. Durm:, the wet sezson, 
tei;lponSy broedxn, places for  k.  garnbme are mdtipl ied cnormously 
thru~~g~lou'c ~ , ~ s s t  of thc valley. W = t o  the advent of the dry s~ason,  
watcr c o l l ~ c t l ~ n s  r a p ~ w -  dssagpear, leavsn:, only a few permnent 
bcechn,  p l e c ~ s  t u  carry w u r  t i lo ~ p e c i a s  ciwxn bm rather  
prolon,od ciry season. 

A sporozsite urfcctri?n r a t s  of 3% was revgaled m W3 l ~ l e s  + ~amblae on thc basss of salivary ;;land esmina t~ons  nude In  eptember, 
%ST- 

Controls ~amwgna 

Frrs t  Spray ~ ~ c 1 . e  

OP). 4ubm.st 15, 1956, the far& cycle of rssidual house spray- 
was mr t l a ted  md complctcd wlthin four we~ks. Thrce ~nscct ic ides  

' were applled--dieldrin, benzlne hemchlorsdc and 1)1TP--ea~h~~ 
sepamte distrxcts.  T h e  populatlun protected numbered &;W m- 
bitants a d  over y, O W  &iellm,;s were %mated. 

Tile resul ts  of tho f i r s t  spray oyclc wore Lncuuragsn, as 
masurod by spleen and parasite ra tcs  5 n b n  xn Nwcmber, 3.956, 
approximately t h r w  months followkn:: t6& end of tho spray campaign. 

Spleen ratos showed a reductwn af w L r  on@ half tha t  of the 
Revlous year mong comparable cge groups- wi t h e  same iftdosc d--*-. 

P a r a s t e  rates rn tho lndex n l l a g e s  also dr~pped s ~ g n i f s c n t l y ,  
as mdsmted ~1 Tabla Vl. 

SpLcen and Brass te  Bates in Four Lndex Vslla;es 
Bcf ore ' a d  &tek  the Housc Sprwq 111 kUgLLS't, 1956. 

Spleen &to ;& Parasitc Rate $ 
Index Vlllago bf orc Spmx &or Spray Before Spray &'be?? Sprag 

Hobo 26 21. 
~lamta  67 20 
wa j ~ a  64 34 
Bobokurna 81 4.5 

The abwe parasite rates  wcre based on 464 ex;m;mat~ons 
(34.3% posstive) bef ore'spraying and on 534 examhatton a f t e r  
spraymg (I& positive). The incidence of malarxa by age group 
in the November, 1956, examlnatlons 1s shown i n  Table V I I .  



Table VLI 

4ge Group 

filarla Iwxdcnce by f&c Group 
BoUmlng F l r s t  Spray Cyclz, 

No, exclued  27 189 Do 23 51 IB 
27 No. ppsltive 3 I6 20 0 b 

Per cent posltlve U 35 & 15 0 12 

Second Spray Cycle 

A second spray cycle u t ~ l ~ a m g  Dm and d le ld rm was s tar ted  and 
completed durin; a four-week p e r ~ o d  iii Play-June, 1951. Thls socond 
cycle resulted l n  a furtllcr drop i n  tne p a r a s ~ t e  rate.  T h s  IS 

uldicated m Table V I I I .  

Table VIII 

h l a r s a  Incrdance by Age Group 
Follom-& Second Spray GyyL5 

No.. examsned 58 3-91 a% 73 7' 5' 
Per cent posltlve 0 4.2 2 *.5 lb JA.8 20 

Ssnoe no Gases were found l n  thc 0-1 age group$ it suggwtod 
the poss.Kbsllty t n a t  mnterruption of tmnsmsslon had been achrevcd. 

Third S p c a y  Cycle 

A third spray cycle was corqletsd ~s Jmc, 195'8,- b65& llUT 
exclusively. Bn addstlonal are- t s  the  nortn was lncludcd in the 
canpalgn, mci-easlnk t11~ projcct t~rr1toz-y by i-bout 50;P, and adcllng 
about 16,000 persorls t o  the xilarxa-protected zone, This  
adci&.eSonai populatxon, .cog~%ilcr mth the lmllgration of new s e t t l e r s  
m the nnlarsa-protcctcd are?, b r o u ~ h t  up the estsrmtod t o t a l  
rides o f  loca l  mh??astmts t u  appmxrmtew 61,500 persons. 

Evaluatl sn of thc T h l r d  Spray - Cycle 

I n  vlcw of tlio subst?ntlal  dccruasc m malL>rx3 achlevod by the 
housc sprays of 1956 and l?27, s t  was Telt t h a t  the previous 
evaluat~v.?Tc method dl" a ger@ral survey of ~ n d c x  >slbp+es was not  
sufi~c~;n-tl .y sensrtivc t o r  gurposos of d~sqlomn;  occasional. 'casts 
of lnd1,cndus nplarla l n  e Lyrgl; potoc ted  populat~on, A mbm 
selectlvq approach was needcd In o r d ~ r  ' t ~  a s c u r t z ~ ~  whether i n t c r r u p  
t i a n  o$ transnusslon hzd bdzn acnlev~d,  It was, thercforu, dec~deu 
t o  adopt the  actlve fevor casc so~rckpet : ioa ulstoad, utYlrrzmn& 
o x p e r ~ ~ n c c d  'coc~mcians on a v l l l a ; c & o - v ~ 1 4 ~ e  mnvestm~atson. %oh 
an l n v ~ s t i ~ a t ~ a n  was conducted dun% the Octobe&Novcmber perlod m 
1958, the resul ts  of w-ilch arc  s~ia jn  m Teble LX. 



No. E s t ~ m t s  d Wo.Fuvim k a No, S u ~ + c t ~ ~ , l  
Coni l~n~t les  P o p L  t lun Cascs Posltsve B Inbgcnous Ca;,s 

P 8612 150 67 (44%) 52 

~r Out or s m y  -seven A~ys&t~v$s ,  flfky-nmo (88%) were P. f ~ l c ; i p ~ r m ~ ,  
four 46%) 1.). vivax, two (3%) P,mlcrr~ae and two (3%) mult~plo mfec- 
tlons. Four of these positives vere l n  the &l a,e truup. 

@ne 1s  led t o  conclude from the a b m  resul ts  tha t  transmrss5.cn 
had not been com~letely mLerru$ted follmm:_ the th l rd  spray cycle. 
On the Wsls of epidemiolo~lcjl. evidence, st was found that t en  of 
the twenty-three v r l l z~ ,es  m v e s t i ~ a t e d  harbored md1;enous cases, 
+One small villa;e (200 po&tion) revealed nearly 25% of all the 
Infections. 

It IS s i ,nsf~cant  t o  note, Iiowever, tha t  durmg the perxvd 
Oct olser-Novendser, up, when th ie  .investigatwn was sn pru,ress, 
cycllc malarlcr epidenecs u f  a fuh~un;t tm~, type wore concurren&ly 
cinder+ way l n  b s t m c t s  aCZjomng_the 9rojecxL a n  the eou%bxid west. 
P l ~ f ~ h w - - o ~ t t 1 e  spray cai%pnl:;n was thua put t o  a sevgre tes t ,  
a d  t r s  r6sul ts  are r e , a r d ~ d  L?S hl&i?ly satisfactory. 

The  1958 survetllance discsypcd two s f ioc~a l  problems which 
could interfere wstll the success of ~"uture campas:ns unless correc- 
tlve measures arc ~ncLucled m t& dos~;n of operatlord p h s .  
One prob&m revealed ?as t i e  h ~ @  ra te  of Wall r e p l ~ * s t c r m t  betwecn 
spray cycles, thereby rendcru: the residual insec t l c~ch  incffec$&ve. 
The m t e  ;.of constructr$yn uf now $wellmgs W.28 a h 0  h g h .  For exmple) 
w e e  morrkhs followsnL the 1958 spray cycle, t b r e  ncre 163 dwell- EI 
m t h  r e p l ~ s t e r e d  w a l l s  a@ 250 newly constructod dwelllnL,s m 3187 
structures ~r ispxted .  T h i s  meant t h r t  1% of human dweI3.q-s were 
wprayed  and t h e r e f r e  gresenkd opportuutres f o r  trmsrmssion in 
tbe mhria-proteck,d zone. 

&other fmmng which inay or nw not prove t o  be a probbn AS 

outdoor b i t l q ,  by bo>nelos ~ a m b b e  whsch was obsarvod-to an appro- 
ciable e~curit  m tho vlc i t i i t~ .  of p m m e n t  brae- places a t  ni,ht. 

Fourth S p a y  Gycle 

In  the 2.959 crrm@it;n x t  was dscsded t o  lirmt house spra- t o  
cowurntics un tile project which werc lnd~ca tcd  t o  be-cndenuc focs 
coz d wh sch had been sprayed ancc each year wnco 1956. W. other 
vsJlages werc l e s t  unsprayed m 1959. To evaluate thct resul ts  of 
t n l s  solcictivo oporztson, a fever cage scarch was rmio m latr: 
Septcmbor, 3.959, in  '30th sprayed a d  ansprayed comnunitSes, tile 
.results sf wnich arc ,Lvcn m Tabla XI 



Results of Fct-er Case Searc~l  
Soptemer, 19.5'9. 

E s t ~ -  No. 
No, m%od Fever Per Gont Per Cent .Plasmodia DistrrbuClo~~ 

V U a g e ~  Ccnsus Cases Positive - Pf A?#5 22 - Yil.xed 

Sprayed 12 u,m a J2. 
1959 

Unsprayed 1 7  9,000 305' 20 65 29 6 0 

1959 

The nahrxa  cases 'by age 3m.p are-m the sprayed and uns- 
prayed conma t i e s  as shown m T 9 b l ~  Xfr 

B l a r i a  Cases by &o Group 

Spayed Vs l l a~es  
No, No, Per Cant 

Unsprayed Y U g e s  
No, No. Per Cent 

5.1; 1s apparent f r o m  the resul ts  of the 1958-59 survesll.ance 
a c t ~ v l t l e s  that  a law l eve l  o f  transmlsslon persrsts m same 
vsll;ages sn the sprayed area, The factors rcsponslble for  thss  
are evrdent sn prL, C u r t a m ,  opportun~k.tles for t r m n u s s ~ o n  
da e a s t  between spray cycles xn nedy  constructed and replastered 
dwe&n;;so &so, extra-dormcd-mry transmsslon my occur m 
vrlla28s s~tuated near permarrcnt bTeea7ly: places. 

Since -there 1s a cansrdersble rnovemnt of populatron In  and 
out of the protkcted area, t h ~ s  factor must be ass8ssad, p r t l c u -  
larly ns ~t relates t o  trle oor1,Ln u i  secoimry cases. 

* Tilt transmsslun d~scloscii  1.sd2rob~QQ not due t o  snsect~csds  
. ~ ~ ~ s ~ t r h  ha .gamb9;2rBeother vcctu?~, a's r o c ~ n t  res~s tance  tests 
(1959) xnbcate a very l u w  DDT-dx.elcFr;~n tolermce &vsl m wad- 
c a u ~ h t  specsrnms. In future canqpl&ns, ~t would appear advrsable 
.to I>rovsde f o r  a serm-annual cycL: of rcsxdual spray- m 



Ei@G-~ecn,2/h 
Page 9,  

commun~t.tics s l t w t e d  near prmancnt places, It 1.5 a lso  essential 
t o  cneck v i l lages  a t  frequent mte rva l s  for  tna  presence o f  
replastered and newly-cunstructed housos and t o  s e s  tilat they a re  
prorq~tly sprayed, 

Tae l l b e r a l  and systcra-t~c usc of a n t x w h r i c l  druc;s a s  a 
su2pbmatary  r i~asure t u  resxdual s~xzgmgg m y  very  ell be 
requircd m order t u  acnrevc complete mntorrul j~on o f  mlarxi 
t ransruss~on.  Evcn the applacatztson of l a rv ic i&s  t o  permanent 
b r e c m n ~  placcs d d r l n ~  Lhe ciry season should be considered Ln the 
:nalarra program. 

The s%a t l s t l c s  of t n c  control  operat~ons are given in t he  
appenrbx. On the bas l s  of andysztss 02 tnree m p a ~ g s ,  t l ~ o  unl t  
cos t  per person protected was approxmatdy U,S. $ 0.20. 

GWELL, G, (l957), F ~ l a f ~ a  ul Ethlopza, J. of Trop. Med, & Wtiene, 
repr in t  Jan. 1957, p1 7-3-6. 

LtFNE, J.E. (195;9), Completion of b s i , m e n t  Beport, U.S. Interna- 
tronal Cooperat~on &dmnztsstxation, &gut ,  1959. 

RICE* P a  L. ( ~ 9 . 5 7 ) ~  CompLotron of Asszgmont Report, U3. 
Internatzonal Cooperat~on AdmirustratYon, August, 2.957. 



wher  of v i l lages  

9es ldwl  Insect lclde S-maylng Cempaign 
Kobo-ChercheE P l l o t  Project 

DDT used (100% q u v a l o n t )  kg. 325 1,114 2,532 

D ~ c l d r i n  used (100$ oqwvalent) kg. 403 116 - 
B E  used (100% oquzvalont) kg. 268 - 133 

R s t r  o f  appllcafapn: Dieldrin, .gm./sq./rn. 0.3. 0.8' - 
3e t c  of appllcatlono B E ,  gm./sq./mw 0.2 - 7 

0.2 

T* tn l  cost  per parson protected not 
calculated Xth. '$0.50 Eth. ,L.; 

ri&s data f o r  the two 1959 campaxgns has not ye t  bean oonrprled and reported cr. 


