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From September 1935 tx~ Sep%ember 1959, m e e r s  of t h . e rWted  States  
ICA IkJana Team, i n  coapmatlon with the Public Health College and Tralnvlg 
G entre a t  Gondar, conducted &aria surveys, res idual  spraying camcampi~ps 
and assessment of r e s u l t s  m the Danbia Plam. 

The obJeclim, aslde frola demonstration and t ra in i rg ,  was t o  gather 
pcrtlnent data whxch, m aoordmation n t h  f i rd ings  from other n i l &  projects, 
was to be used a s  a basis for an q a n d e d  national antimalaria campaign. 

Some of the fac tors  whxch bf luenced the selection of  tlus area were: 

1, Outbreaks of malama of varym:, severi ty  occur m thc autumn of each year 
(Covell, 1952) 

2. 'Eirccludmg few f o c i  of seasonal breedm? and trana,nssion, malama was 
presumed t o  be of n a t u r ~ ,  f l a r m e  urs periodically -to cover the  plain and 
encompassmg other scttlemcn i ; ~  surround rng L a k ~  'Ilana ( N ~ J  jar, 1956). 

3. The l o c a 9 o n  of Dunbia was ~ d c a l l p  suited t o  s e r w  as a field t ra ining and 
demonstratzgn projec: f o r  s'cudcn-;s of the ?3ublic H e a l t h  t h l l e g ~  m Gonclar l e s s  
than 20 b l o m e C ~ r s  north. 



The Ddbia n a ~ n  i s  s i - ~ ~ & t e d  *"% ov . 'cize n3rtheTn shor c, of L&e Tana . 
It XF a f er-iide a l a  beau 2,500 squaPe ldome &rs 3 3  arc2 , roughly trra-ar 
i n  &ape cad na r iwmg nor ;h~,-at%d GO Fn a?ex e t -be foo-bhllle just south 
of Gond7.r. IL- e l c v ~ ~ l o n  rcn:,ec froln 1,220 l l l~ires  a t  'he lake shore t o  
2,075 mshres e'c Azozo boim on b c  norlhern ed: e .  

D a b l a  1s an vnknzel,y cdl t~vateci p l am i;hzt has bem the s l t c  i n  
Lhe oa t of sewire mlri-ls. e -~dw~-,c- ,  one af w-icli occurred m 1953 and, 
2:. bcs2 ac coiild %e assasce , rcsulicd i n  die dc?Lh 02 7,000 2eople among 
a yo~ul ,ak~on of 60,Om (Cbbaud d, a l ,  1953). 

The c l m ~  i s  temperate, cool i n  ihe mornung:: anC ewnmgs, but 
wa-i.m e t  mldda~ anu afternoons. Da>& extreme temperat~re records run F 0 e s  low a s  3-5 C. a d  r e c h  e ma:dmum of 30-33 C.; b w e v ~ r ,  the me2.n 
% ~ e r a ' i u r e  vamss vcry l z t c l e .  The amref$ annu&. r a m f a l l  i s  arourd 
1,250 m i l l h e t e r s  . ThE r c b  ti= h W l ; y  b r a Y o l y  OW 75$ d ~ g  
the wet s a  mn (~une-Setembm) o r  undcr 3598 m bhhe dry mri0C1s. 

Generally, the n l l a y c s  21-e t ina~ees i b l e  by m t o r  t rme2or t  uriless 
they hc. Qen to h srtuated re-r A s  4 x 0  gmv.1 roads thst  service the m l n  
cenSres. The p lzm is  t r ~ v a r s e d b y  rnmyrsvers ~ n d  creeks dram-ry xr&o 
h k t  Tana: howevcr, accesc ib ih  i,y Lo such water smrces  s e e ~ ~ ~ s  t o  ?lay 
a minor r o l e  m the location of mllages, rqrhich are g e n e r a l u  locate6 on 
h j l lb - jp~  and dew Led 'crr c t  s. Phei-e is  a -3opula.r b e s e f  tha t  hi:,hl?nds 
give a sancwaqr from malama. 

T k  human dwellw (the tu!cul) is  -byycalI.y 2 mund s ~ x u c t u r e  bulllt 
wlth Ydzcks and &raw, havmg a n  awra:s f loor  clxarnotcr of f f iv~  m LETS. 
F r q u ~ n t L y  the loww .,arts of thz i :a l l  arep1astc;-A-ednlbhrnua. The roof, 
~ L S ~ C ;  an avwa E of 3.1/2 metres from the  cm-cri of 1;1~ f loor ,  i s  a 
LlwLcnsd cone su-wim2oncd over' w a l l s .  Othcr s t ruc ures ,  es3eclally 
i n  i k e  ~narkc:, 7 1 h  cc, a r t  r c  ct-.ngu;vlcar or sqw re, bul; be = w.Uy a?? the s m c  
genwal construction, e:zsot for  some w$th Un roofs. 

Tilere a r t  g r k  L P r C L I ~  t a ra l  resow CE c 3 n 'i.h& enormous herds of ca b ulc  
m ~11c f e r t l l c  soil ~ii? i ~roduces malac, rmllet ,  W h ~ t  and 011 seeds, 

plus a va,-le;o3T of cer~c.Ls. 

Tlls problm'of ril lp m ;cioil of people 2- zL rela ;es io e n ~ m ~ a r i a  mtcsurt s 
1s ms5-gnxf lcel&, ~crwevcr, peoplc of siclghbcurmz v i l lages  might spend an 
overnight f ollow5.n~ o r  ~r o c d  in& a markec dxy, whsn va-ious produc s end 
xoduce arc ba r k d .  

The pop ~ l a ' d o n  census, convaosed by house-to-hou se mspec-idon during 
.JIG DDT spraying cyclcs, rmyec' from 45,000 m Danbza proper -to 69,000 
during the 1959 wmpaig. "jhs l a t t e r  f-.;ur~ included many v i l lages  on i,hc 
periphery of the o la in  wlnch wsre no bpreviously mcluded Zn the control 
meecurss. On the averar a, a m l l a ~ e  consis;;. of ap$mxunately 65 huts  
3nLh a ponulatlon of 206 (Table I V ) .  



Prev:lont I l s c '  -ec  D Daibie a r c  v~ ':a ?DL aulnci-aus. h ~ i e  21: ', k v e  
3ecrl :rs-ilcnbl.-- cncounteisL' or " - s r u - d  ar  : vt;rz- e a l  das@eg, relzpslay 
f c w r ,  L;r-:mz, cf1.an.11~ , ';u ,t * c d o n i s ,  "oll!~~rslcs.!.c, helmmthic d e c h o n s ,  
amocbrc c- s, sK n lac-;-a il: ' Icb>us, 

Gu ,orcc1 1:; oi ~ w l : ~ ~ l a  oi v r-xi v r or cur .n x e  211 u r n  of I- ch 
yc. r 1 3  '&€ La!:€ '- Ina r e  12n, OL -.cil D u d t ) ~ a  ? iLot  >rojcc, .-s e 2ei-t.  Tllc 

5 c::;eirwlvencs,: W ~ C  L I U C ~  2 3~ 0 1  LTE OV ;r- l:5 a r e  l ' r f , l y  ~i;r^lu?:-,-d 'c:. 
ne beoro1ol;lccl conthtions. Hc vy r~7~nrla3.1 ovci3 a 1011: porLcd 1~ i vour2:XL- 
f o r  v e c a r  .Leedug,  thus resu l tmg m yrzve and i ~ d e m r e s d  e l l d d c s  
orl~inal;- l lg fm~il i ~ o l a t t d  endemic foci .  Tho a c h  e ndanxcs occurre6 Ln 
1953 and 1 9 5 9 ~  

P. fclcl3arum 1 s  5hc ~r6dornnan: C C L -  acco~lntlnc Lor ovsr two 3 n r d ~  
of 213; inf  echan;, nl~hou: h z sly h , s . oae l  v r ~ ?  ~icn I.il i i b  fro(?uenc;r :ZC 
been obscrvcd. I?. vivr;: I.?.?, : f mril 14-20; ?nC P. rndw5.a~ fmn &llk 
( ~ ~ b l c  I). 

wc-c idcn tj.;lcd ? s f 01-lows: 1 ~ .  - : ,h?i*oznais, -1. - s q ~ n l o ~ ,  i. cow ,2n-~> 
A. d ~ ~ c l l o n i ,  A .  c l x -  ql, 6. 2-e Lor ~ c n c i s  ,-I?< L:. .mh-c.  Prsvj ous isorkcrs 
repor tccl Lhr t A. --- funs, uuL ~:?r cncouii~,-rcd @'Scrr:'= 1954.1, m khe 
caurse of 'heir mvcsYi:r"con cl'urw? "he 1953 ~ 7 1 6 ~ .  LC. 

i Be-kveun IJovembtr 195 5 ,  ~lnd Jiln~ 1956, Li7-crs :JL 2 + c-1ns2.~ cuous &;.sl?cc 
of A. -2~blc .c  ~ 3 t r c l l e s  o i ! ~ r  vcct,ors. Li June 2 sucl s n a m e a r a w c  of -- 
1.. - ?r,l~:-dc ?--L l l e r v -  num'3~rs of L. ;_;re tor1rn:,.is (a known v - ~ ~ o r  in ~ : h e r  o c 5 r  - -  - -  
of ~ f r l c q  ~wclc oossrvsd, 

T k e c  a ~ l i c ~ t i o n s  of DirT waccr w ~ t ' a b l s  m- ,cdc ldc  W E ~ ~  l i ~ d c  oncs c ~ c h  
rm ;rc7..r: iky 20 - June 23, 1957; &by 1-30, 1m; clld rLy 1 - Junc 7, 1959. ilk 

.L 
U - ? ~ ; E  of dl, s p r a y ~ i k  czmJaL:ns WL - n,c,s i ,+bet by L1, ,",ct t L 1 2 i  Lne area 
w ~ s  ilot acceselble after  GIC advci1C of ' i e  r?;:is ~r. July, nor 2 L file end a2 
bhcrn, jus t  w x n  the vccvor mosoulLo )opulaAd2n readlcs ~ t s  'hishest ~ G I  1Ly. 

Tr ' r , l~s  IV 'chroug:~ V I  r , ~ v e  an c.nalysls of bo Llwse s p r a p - :  cyclca. 
Duxxdqg t h s  three-ywr ocrmd, 121  ubl7-c bed h col le  - sCud~~. , t s  recelvLd 
on-Wc-~ob brnining _. survqr znd conk31 f i l € ? i u y L r  a m u g h  9ar%?-cl-i? :Ion I n  
che v a r i o u ~  e s ,oc -3 of f x l  cl ~~c - ~ n  ,ic s. 

~1 dro; i n  'JIG 'a Lrl - 3 3 ~ 2 3 5  I,L r r  ,C f r m  lo .$ G? O.LJnC4 ?ad rn thc r p ' x  

of i!% 0-1 s rb :TOUT From 6;; ,J;O 0,; o, --;a Oc obw 1956, and S e ~ ~ c m b c r  30 lC:53, 
1s vcq - ~ncour - rmr  Inc?,cd (T-b lcs  I anr 11). lh Li?c LnScr-m c d d r i v - c  p c n i - d  
of 1958 ( T Z S ~ C  III), it rrr-: found ~ , h ~ t  t r ~ i m x s d o n  m '& ~ndi-cnous ao-lll? .on 
71tlun the > r o t ~ c t e d  a rce  did occur, Ib l r  0; ::5 nr i lc rncc  Lo no::, I-owcvcr, 
;'- i, no C? c: d dli 0-1 %*?l)v? 1Je: i: f<nlnC! ?i?c TG b O c ti? 1~ d ~ ?  'C;? i G T  r 1 2 - q ~ ~ t c  .', 
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On tl-c o t h e r  hm:, l t  xrc: bsLiw.Lc? LJI t i n  326 v i l l a g e s  r n t h  a cLrnb~ned 
p o d l a b i o n  of 131,003 aujom:ny tilt D c n i b ~ ~  P i l o t  Projec t  e r z c ,  md?rx 
caccs izmbc;.sd ,75,100 31x3 dt- chs a;trj.bu,cd co m a o r l a  wcrs 4,763 ( i;~c r, 1953). 

ecklg  r ~ n o r t ~ s  from t h e  Kolla h b a  H c ~ l '  h C a , , r t ,  l o c ~ . '  s d  m the 
Dembia P i l o t  P r o j ~ c , ,  f o r  the oerxod Dccranba 1958, i;hrou?h ST' cm'sc-r 1959, 
rcvca l  o n  avcre e of ,,en laborahory-confl-rlncd mzhria c r s ~ s  qer  w c ~ k  amang 
oatpabicnba renortl?: f o r  x c l t n e n t .  F a r  of h L 1 l ~  t o t a l  c l ~ i m c d  h l ~ ~ x r  
h s e s  had bccn r-.??ysd and b l z - i  - t l zc~ dld no$ t s ~ v r l  w , rn j -gh t  ou;.sidc the  
7xo-tsc.,~d zone cbi-~ng ,izt 129', SIX monlhs. T h b  ainfoms%ion, wilila i n  
conElici  rn1~1-1 ' c h ~  late*:, survey of the erc.a, 16 d: ue '6 b ~ l z  vc :hat tame 
t rms , r i s s ion  mn.y j ~ ~ t  btj occurring auc Lo undt l ,  1*m1nid f,-cJcbrs, R~acai,ed 
r b t m 3 b s  t o  c o l l e c t  v t c , o r  mosqul'io~r: from spraycd t~~kuls  ? f i l e r  in7 YatLon 
of Llle e r a y u :  ~ ~ ' n p ~ i f i n z  ~ V L  311 -7's y i o l d ~ d  negcbxvc r c s v l t c ;  hhrmcwr, 
-uch fcc:,orr. r s  r e ~ l a - . t - r  1~1: ;'qe i n s i d ~  7#mlle of h o u s ~ s  cnc' Lhe c m s l r a c t i o n  
of nnr onLs a f k t r  e m l i c - t x o z  of the  ~ n s s c ~ h c i d e  may r e r u i r e  2ic uls%xtution 
of a mobile s:w3~.n-, t c m  m e ye 'r-round bas ls .  

Outdoor SI b m c  by A. p,?mbx t, thoup11 ap2arc.i 3~ ncg l~~$blc ,  h s  bccn 
obsrrvLd m otllLr a r k  7 s o r  ,he counirJ. S inct  m=m;\r f~m1c.r s B J G I I ~  t11eu 
ru~11ts i n  Vne f i e l d c  .u<-rdm~ t h e  crops p r i o r  Lo h m v c a b l r ~ ~  I n  eutumn, 
this m1.y add onother problcrri t o  the  a t t ~ i n m t n t  of iint6rmr)kJ.on of 
trt-~1srnlssxon. linother considera ti& rsl t h ~ ,  influx of e w p l e  h r n -  o-Lhcr 
malrrxous regians  b k  o l l o t  o r o j c c t  area, wllrch 1s e m e r i s n c m g  a n o h c ~ ~ ~ b l c  
mprovcmcnt m &LC econow slnce con t ro l  mcasurcs were ?rn'3lmented. 

Ftl'curc Plans 

On O c t ~ b c r  17, 1959, a malrlr-IP zonc hcedqisc,?rbers locotcd i.b 2,zom 
a q o r t ,  with o f i i c t ,  l a b - m ' a r g ,  plr;lc,s mi! s S - O T P ~ , ~  P ~ C E ,  was con?leLed 
nne s-taff ed. 

Geo&r37hlcol r cconnus  sancc ?ad d t u a i l  cd ?lane ^or 3 fcanzrry out of t h e  
s s r a p n y  i ~ r o p ? ~ ~  ? r c  ~ : r . ec~cc l  LO L C L A L I > ~ E ? ~ ~ C ~  b>r A w i l  1960, vhlen I'G 1s 
an &m,~a:,sd & e t  a l l  r c t : , l ~ ? ~ n t s  r round hk, T ~ n c  " J % L ~  w c s  lm,&cd o o x z l s t ~ u n  
of 400,000 w i l l  bL or0 :CC cd b ~ C S Y  &u? 1 23rm;?ng. 

In I; Lm k:y : h~ a v - ~ r  L cos t  f c r  xml..,~ki7il of one T ~ r ~ o n  ucr y e q r  bCy 
~ i ~ l d L l Z 1  XI-IS;C'G~CL~E a p p l l ~  t i 5 n ~ ,  only l;l?or c c x p m - ~ s  _n d ~ r c c t  m l a t i o n s i i ~  
t o  bfic dur~t lm ~f t f l b  c ? m a i p s  wcrc concldsrcd. The f~f;zlr6 of Uo $0.20 
( ~ ~ b l c s  IV 2nd V) c ~ l c n l ~ 1 ~ d  on thc  lx, ~ t :  of c m 3 l e t o  xccounb q of 
&wry operatmg emens 6 and k p r c c i c ? ~ c m  of c? n t a l  cqui;mfn& ; however, th_c 
c o s t  of opera-img 'die t l ? n a l  i4dari.a SLrvlce  m c o n n ~ c  t ion  wibh ovcr-aU 
a c t i d  l i e s  durmrq the balance of the yc:r LS n6t included in tlds ss-bi~na~~. 
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Befm Residual Spniying 
, . J=, r 57 

Np. BPoM Wo, No, Blocd Po; 
A@ Grrrup Exarrrinations Positive Rate - &rrf~mtims P o s " i ~ w  .- W e  

--T- 

0-1 U9 7 6% 12 1 
16 0 - 

9 
2 4  15 6 22 L% 
5-9 285 37 X?% 51 2 

3. l  B 124 5 
46. 

3.0-24 137 4% 
15-19 18 -- 2 ti$ 42 0 - 
20 apd over -s 34 %- . -4%- . 4 8 .  . 1 2% 

llfter Resldual Spramg ti* DDT 
Noyembey, .I957 Septemlxr , dl959 - Augestj 1958 

' Ito. Blocd - 30. No~:Blccd No. Ho. Blood No. 

0-1 m o a- E@ o 3 "-m a uk 
2-4 IQ 0 d 76 1 1.3% 
5-9 327 2 0.W U3 0 -a- 
lu~$ 282 2 d lI.0 0 d 
15-19 17 I 6% Wt 0 C$ 
20 and wer 15 13; , , , , 432 3 0. '$ - 
Tatals 824 5 0.63% 69 0 @- 909 4 0 . u  

d 

* Three spraying cycles were applied: E%y 2 0 - 3 ~ ~ 2  23, 1g9; 1-30, 1958; and fir W w  7, 1959, 
* Haw Jn the 20 and ever age group who voluntered for blood exaxdnatLons gare suspect6d of b e h g  ill 

and .sesEn~ %reatraent, 



m al 

k a a  'E! r=) 
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SU@LKnY QF SPmING O ~ T I O ~  
DEWW PILOT k?lOJ&T 
Goma zom, hIrmIQPL 

1. IKunber of villabes 
sprayed 2 6  

2, Number of structwes 
sprayed 14,5os' 

3. Popu3atron dzrectly 
protected 4 5 , a  

4. Estimted superf L C L ~  
area sdrwed 
(square roafers) 835c,932 

5;. rzDT 75$ (&5) 2s?3.3,2 
6 ,  &tasted applicatzcm 

boqr (a1 workers) 46 
9,  k;C;j$iLe ,da&+hoa& spent 

a€ eorksxte 6 
10. Average dally l~ours spent 

.yl trtrvel 3 
n, &+ra+ p~p&i%k~ per 

&lla~% 2 9  
12. Kvdra~~ n d l '  & structu- 

~ e s  s r  viLlagc 68 
I3 . ~Q.F$& n-r of. lnhabz- 

t%&s pbf i ' s t rd~urc  3.b 
74, BsWnatcd s u ~ r f  lcxdl area 

spra ed;/mi~ttb~taaix & In - 18 
15 +perqgp 7% DDT c o n s ~ X i o r i  

.$r stw&um ~l gms. S 
16. Munber health off ice5 

8tudznts t ra~nod 31 
17. H$&er san)tarin students' 

trained'- 32 
18. Total nun* p a d  workers 4.3 
1P* Estimated t;otal a ~ o n d i -  

% m e  fa EtMq&an 
daft3Jrs m# 013 .51 

20, Cost per person prrotscted 
in Ethiog~an dollars 0.45 
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1957 
20-2une '23 

1, Sa-Urses, wages and 
- p ~ r - - c l ~ m  -7n-22ae 

2. Supplies for  field 
oyeratlon 94% 82 

3* Benzene, 011 and. s e a s o  1,90b,00 
4. Cpexatrom e q u s p n t  

(protectue clothm;: 
ard campmg r;leeds) 8qem 

5. Insectlcu.ie 3,631e75;' 
6. Vehscle r e p a ~ r  4@*00 
7, Tlres and vehzqfr;? 

-<ere parts 2,Gm,O3 
8, Velucle de$ecmtion 2;000,'00 
9. Repreclatson of spray 

and field eguipment 5"?-09 J 

10. &her 

1S: Averate cost o$ protec- 
t ~ o n  of om person per 
yem a h ,  $ O,Li5 33th. $ On33 ah. $ 0,45 

a ddvlsors coSt 'lr.clu&d 
:ir iLn amount equivalent t o  thc conqiensat~on duz $ ~ c t l c i p . p a t ~ g  studerrts, 

college s taff  arid Malar7.a Eraheatson Service headquarters support. 

1957 -- 1958 1959 
No. Villages Nb, Pe opl-e Ko,VjjLcl;;es ' ~o.;People~No.~Wagw No. Po ople 

A.otoO%ed Sprayed- -%&ected Sprayed - -- S p r ~ e d  ,Protected 


