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T ~ L ,  Suiwn (5ormcrl;r i~zJcj-E~arjtian Sudan) 1s a vast 3 h n  
of abibsui 3 nalixoii sqmi'~ ~ J S  i soh tbd  on t i i ~  north 5y a &sort 
throuzh whxch th, M1c flms and -tn the cast by %the u lc twi~d  trac-t 
b~undang, t ! ~  PL-d S L ~ ,  Tw 2 ~ c u l ~ a r  n d  lw wwat~+r-shed u,P t i  
Sudan mkcs o vast trla~x~,uL.~x claydy d d p n s ~ i o n  ;m the  basin of 
tno Blue ami k h t c  NLLc r sv - r s  , T ~ L  msUc  oT t nrs ,~l.aFn ss 
occuL~xed. by the swampy* sxdd1 r~ , ,wn.  (KT- I) 

Tho &&la Control m a t  139 joct xi1 Sudan, ds *s r tilc: basic 
a~rotimznt botwcsn tho Gdv~r i i lc~ l t  oi ~udcn,  ! i ~ r l d  Hsalth Q _ u z a -  
t lon  and thc U N T C a  stal- tcd worlnn; m thc Blue Mle & m n c e  m 
19% whxch is %hi: inost denseu ;.c,~ul&dd arda m tilt: country. 
For m;thr~a cantrol the cntsrc a ~ o a  of thc S~nmr D l s t r i c t  n d  
Mortlicrn and Soutllcrn ~"un~ Dlstr lct  b v c  h e n  ~ncluded, covcrmh 
a popuhtlon cjf &53,400. Tile arcs  east  of thc DiniLGr and ~ d u t h  
of thc railway Lini and c%~n&il; u ~ t o  thc. boun&z.r~cs nf thc 
Srwsncc on thecnstcrn side and U$U "ch2 k t ~ d ~ i d .  9%-2 xi2 
G a m  i>roserve m t he  south ?as b,,n ldi -2 *,,I C-LC-: area. 
(J!%? 11) 

Tim mteoro l~ : l cn l  &?to ~uim.s~uc; m t a b L  1 XI , ~ s , ~ ~ c . t  x 
thctc rccord;inL, s ~ t x - t n s  Sonnm, Rososros and K ~ n P r k ,  dl. mtlisn 
tnc l+;i-eot arw J. nG lici* hu1Lr;i: mG,s Listancz irorn each other 
mti ti:' zvurc: i conclstrons ~ * t  (G-~ndh I), -,l%-o c? c k ? r  
,-,i~tur:~ ai _;ti,, 1% ~ ~ ~ r o l a , ~ c a l  conc;~tiloil~ LI t h ~  nrira, 

TIE M.cj;tcct nma I j r u x  coutn 0.'' I;l%xtude 19' 25 xts a typxoal 
t ro i l ca l  contsncntc?l t y s  e oi' c b i ~ ~ t a .  Ln L ~ n o r a l  the c 1 u ~ t c  
i i ~ 1 ~ t  bu c ~ f i s ~ u ~ r ~ d  bt rritn a i x a i  I ily tali; craturu n s u o ~  ncvcr 
u c l w  .44°C. 

It LS m1-y .iiucil ciitm13.t 0d 11y mrmiL ~nnrcrncats or' L2-lo 
:~c)uni!~q l x t w ~ ~ n  tk dry nortiiurl;' wula and t'i~ m a s t ,  soutk~z:lies. 

is  Z S S ~ C ~ C  t ~ d  rrx-th th, i~ttb-:, tad  ,~articuLzr& &iI1 the 
a w, cxt~iliiu? about 500 I T ~ ~ R  sc~ilj;h i r a m  tnc boundary, Pb.lont 
OL b . 1 ~  ? a n  r s  c(~mc;ctxc)nCi. 2nd OCCWB m t h t  aftornuon and 
evtllfn, 



occas~onallg t h e  u z b i a n  @ I  ,h lntanslfses 
alld b r u ,  s z r-tner uarrx,a a r  rinss La  t m  
~:~st~.i-n ,ad of. ths cuunkry. I n  Sprm,: 
?id nutura tllc i hab~an  ;LA,, 1 zs WM 

ilo!anant, ul tila cast z:d tha  affect uf 
t n ~  Lbdstcrr'Ino~n cio,irts,~ofi IS rarely 
f , l t  sn the, Stlc;zn, From both thc North 
Kfrscan and 'cbo d:lbzon sou rc~s  tuc: diir 
IS m those seasons cons~dc?r~bly warmer 
than m the wu te r ,  I n  summer the 
&cabran h l ~ h  dlsappars cum;lctoly a d  
bhe Saharan high IS domlna t -br~n;in: 
hot dry aL r. &ill t%c northerly azr- 
msses a r e  e x t r ~ m l y  dry. The. swthePlles, 

cainm~ from L k  seas. brm. ram," 

Thus. % h ~ r a  i s  a snort raqy season irl %he north and a la:, 
r a w  season m the soukh, w ~ t h  Q ~ r o ~ r e s s i v ~ l y  greater ram as 

one ,3rooeods from north t o  the smtn.  

Ths rrlalxvc humdity is very low exce2t durin, the rainy 
months, when it my G O  for varysng $ ~ r i o d s  di t m  ovcr,6@. 
Very low h--&ties, evw 25$, ape xsorded eve& a t  &un. 

Tile ctLI.eckon o f  the wFlld is m3llly towards tho north 
except duma: the m n t ~ r  !wnt.s t - h ~ .  *--L s 3 '  c m5't A? .- . L 

The camtry i s  &enorally th in ly  -opdatod although the 
Blue Nile Rosmcs* ln which about l,& of thc ) o Y ~ t ~ v n  or t:lo 
country hve, is  the most tilsclfly , h A ~ u h t ~ d  prwxncc m ti16 
C~ydan [Tzbls IT) 

S ~ t t l a d  poMatzon: 211~s m y  ijtrmps a l s o  be desc r lhd  as  the 
nomd, who h;ls s&t&?d. fn fac t  QZWlOUS @Z&S of thL9 &tempt 
a t  settleme& my be seen i n  thc area. 

k h ~ n ,  ijo,iStrons: Two broad u s t u c t  Qycs can bo observed: 

Tfie Now& r The ixistoqy rJze'%omdism d.& es  f r o t ~  vcxy ear3y 
timcs. Xomadism lg a :mrtieular war of l f i e  
surted t o  the acivarsi; cwr rumnb.  The pattern 
of llfo amongst thc nomda i s  just the sane 
from very carly tms. Tn~re IS, hawevcr, 



evsdence t~n t  s lowly  tne n ~ m a s r i l  rs bernz l e f t  u; 

S ~ V O X  c 7 ~  a stt,ildmmnt LOUS ui 1~1~. 

n. 
L A I ~  n3r~al-c t r lbcs In th3 P r o j ~ e t  a r  'a are ;lver, 

E S  a t y ~ i c a l  ei&!qle o!. t,m typo of No~~&&sr? lound 
l r l  the Sudan. 

Threo msn tribes m- ratlnzr ad?rinxstritiol~s are 
f 0Uid Ul the f i 0 ~ e c t  olWa % 

Some of these people are seen amongst t l ~ e  se t t led  
p o p e t l o n  m ilbu B g s r ,  Dar A g f i ,  Wad en Brl e5c. 

T h e  Wafs e l  S h e r ~  is srnasnly camel owning and 
of l a t e  the8 mder of camels seem t o  decrease while 
t ha t  of .Ckie sheep and oxen seem t o  mcrease, These 
peoplet gmze a i  f a r  gouth a s  the kixional game 
preserve on ithe Abyssin~an f roa t l e r  m the D m d e r  
and as  f a r  south as Sowled on t h e  east bank of the  
Blue .Mle. The 'at,ler -two t r ibes  axe  minly cat t le  
and sheep ownlng ana the i r  m o m n t  extend5 from 
Phnagsl t o  beyoncl'Khor Yabbus In  tihe Soat:? 07 the 
f iwmce .  Trle iiawanlcl : W ~ : L L  Lcep 50 the  -has5 o i  
bhe Blue W e ,  whalee "te Rufala e l  Hal keep Gos%m 

7 - 
A s t c r , ~  ~ a & ,  4 blkuer fragneat of the Fk&[a m e  
as f a r  soutii as Khos Yabbus, while a s m U e r  fragment 
r e m n  &strzauted round. dbou% ROSZX~BS, 

Further t h e  JeItufaia el Hoi campbg round abom 
Roselrzs send %LEU c a t t l e  60 tne eastern sidd of 
r , h ~  Blue Iz le  anu t,lesr eazt le  graze along mth 
those ort iienana trzb; Qy 1mutuit;t consent. Gsuallly 
ijhc hordr'mn 20. T K  i~;1ri11e~ A w e  on tac wi.stcr$ 
SL&, Tn t rc  nay be rare exeept~dns t o  th i s  a$md 
d e h m  i ; = t t ~ ~  

Durn:, t i p 2  I's*,wi p ( : ~ ~ ~ o d  they conci3L1Lriitc ~n 

cer tcm u u ~ s  ad silam. T 111 i ~ l o u ~ a  TU~IK. ie>r 
sca t tcr td  nomads -;&sst rr. t.ie otlrcr a r i t s  as trell. 

Seasonal r , ~ g r z t ~ o n  oL p~pulat 2 ~ X S L S ~ S  01: 

I.) ~jomdli: T;;c IOI~E -2beir $(?ki.~il~~ gc$ emphyec as - 3  

zi?d c o t t ~ : ~  ~ L C  CCC:!TS h r*?~? t i l C -  lilonths of 1\10-~i'rxies 
t o  l a r c ~ ~ ,  Vsry of ten you ~111 SML t ~ i c  t e n y  0% 

'L,lie Nmaas sn e cotton plar&tiont ;:~t&&sI -ax& -the- 
orcbnary I-fukl;ilS ! . 



3) Tc&li o r P q  s ' ~ y  of ~wr-cul t ivzt~rs  u r  hwcd labaurors 
ct V L T ~ L ~ ,  d ~ s t m c o s  from ttl~u.- z t l v o  v1LI.a ,OS USWUY 
f o r  s h o r t  ~ o ~ L o C L S .  

41,. l;riiwr f rom Abysoinsir C I T ~ J ~ C J ~ C ~  as Il~rjSlinn by the 
nomads. 

59 Fadlatat Ti-lase w o  tat .~ll ,rx:n.s from M~,arl& who 
%TWO crusssq, thc Sudan L o  L,o t o  t k  holy caty 
&cca h n d  to  stay iior vzrym, periods, som evvn- 
as pcrmnont so'ctlers. 

L;amsb the back,~ound grcsontcd above Ict us no# eoisldor 
thc B c a a v ~ w  oi t hc ma22rm vector dnoghcl~s ;pmbwo + 

S c a s m l  zrcwlenccr Sea-som1 ,x~valcncc of the s p c m  
was studied by %he f U o w F n i  rrbi;z,l.?d~ oi cdU;ct i~i l  LI % ~ , i ,  

unsprayod chck  area. 

-, Rxcim ~ ~ 1 2  xzcndm. &J%L~J% c u l l ~ c t i o n  from field 
ststrons dursn; the y c x s  1957 t o  1959 (avcrl,e) 

2. Dayt~m cullectzon oy J3rIr~tf~1mi spray m routine 
c ~ f l a c t i & ; ~  =1L ,LS but QT mndoh soLocti~n of 
howes (m~r t l_o  us?-1950). 

3.  Nz&t J G i ~ r i ?  crj73s,ctmn by 2yrothrlwi spray at 9 p.m. 
wd 4 a.ml T ~ n c  n o u s ~ s  wr: usually sc,lccted at - 
wn&oxai and sprrg.all-a% :, 2.m. ?rid thmc &:z~rs -0 

a t  rrtndom at h a.m. (B58 a d  195'9 nvcrz - e )  

Thc &cr and ir~qucncy of c ~ P t c c t r u z ~ s  Sy ne$hods twcj m d  
t h r c ~  w~rc conpwc7tlvcl;r l ~ s s  than  on^, n m t r ~ d o s s  G~X.Y hi:Lp tu 
coirllrm tili: s a a s ~ m l  curv-I, v ~ d d  ' I ' C ? ~ ~ ~ C  Ili l r u  Grct$~ 11, 

Frm tho Tzbk nnd G r a ~ h  ~hotim, tho p c v a i c n c ~  or achilbs, 
17; be OZICY&$ I T Z ~ ! ~  mi, t i i k $ L  L M ~ ~ -  arc. : ,c.ncrW two ,xzlcs 
of ,,rL~r;?lonw unc t h c t  r q -  3, ~ - 3 i t ~ i  a enera1 ?oak f a n d  all. 
uvcr thc Ores occuxrm d m n b  3nc: OF o t x r  montks of ~u:;us% t o  
Qc%o'ocr aatL n scco~m w; :.ch -my b~ called a l ~ c a L  _xak d~ ;a j znz  
U,j311 611~ ~ x t ~ n t  Of Lr V O E ~ . ? D ~ L  ~ ~ n - r t ~ t ~ ~ n s  2 ~ ~ ~ l a b 1 e  fo r  thc Z+JC JLS. 

li niL,h mdax of pmvaloncc oi larvae 1s a l s o  observed durn, 
tnc r?on&lis of ~ i q u s t  t o  O c t o b r ,  d t t  othcr scasons the nunker of 



Tclr$raturir iV;isqultoes lu;? okher matts or oven a n  
ardmls are co t~s ide r~  bljj 8.fiLct.A by b c m A ~ e r a ~ o  ; FroSab3$- ho 
other sm,lc i = i c t ~ ~ "  nas 8 greater c;tfcct u2on tar: d r s t r sbu t~on  
or thc earth and uL300n t urr saasoncl activsiy, W&to~l  'GIIC 
Iu,nts of t~mprrsturc. lr! vhlch tnoy  as^ actlvc, t h e  rL to  of 
tbsr mtnbollsm a~ld  cmscqucnt2.y the i r  r a t e  of 3asst.h and the 
resultant ,~ogulatldn ,nr tl. corrtmllod. Tcqeraturo affclrtsnoarly 
a l l  of tlm otiler A ~ h y ~ l ~ i ? l  f ~ a t u r ~ s  of thb ~ n v & r o m n t .  L.,t US 

ncGJ studgr thc seasonal c w o  ol" A. sunb~ac as obtamcd and 
certasn other obsewatrons inadc an its lyfc hF?:ults In  r'uli?t~i)n 
t o  thss  very m>ortmt Ln~~-uoiimcnkl factor. 

n. pnbiae LS c a g t m d  t i i rou~hiut  t;PIO p a r ,  thou& t a o  
trou,h m thc tcmL2crblturo curve dursn, thc months of Jq-, 
&r~ ,us t  and Septombcr szcm t d  sul~,mr-L 3. h ~ &  i~pv.tllencc of 
Y, garnbxae and z ts  nunbars rr?  c T ~ 3 t Q  rc&eLd w~L:? ~ v ~ 1 ' 2 ~ o  
mean tenq?eratwc exc~cds  30" C, Lt r + ; ~ i l  >i? odon >):I a +~+ruscll 
of t ! ~  mean temprat- fr,urus furnished that thss nottost 
1 ( i  - 2,; s 1-1 Izf i ,:~nt .lwnz~is of the 7ez.r Fn t b  three 
dsr f o r m t  amas mlclcr cdrs~rieratsun (Tablc V) . 

Tl1i.s p e r i ~ d  or iuc,h naan tciq-~rrLttur+ 1s o a x l s ~ r  %hs 
aout;h, and l a t 3 r  In  ii?, norL:~ but f o r  c lan:<cr ,a;'li>ii, 

stuqy of ihc -~rcvnl~nci:  sf Lr,  ,,m-ki;lnz m rs la t lon  53 thw 
f ic tos  Arm- 19% sbbm~d. ~o c~Is~rln t,ll~t a mar: toq,,t.rr.turc UvLr 
30C C xs ~ d v ~ r s z  r u r  si,s LanLcv--c;. 2n. t ~crc for -  l ts s~vrL,ncc 
(T~M-0 i-1) * 

ii'urtl~dr dunn,  tilo l1,ttosi .aonkiis c i  the ycar th  data &lvcn 
Ln Tab30 V I I  wzll mci:cct,: k lat tile fa? 1%. p & + C  ~ ~ S S J C ~ ; ~ G  

thms 'ere m q ~  Sey~nd Oriarsm yoop ILL G l q ~ s t ~ ~ S d r s  and s3.m sn 
V %coo, Tw c ~ ~ a t x o n  ;i tilt ajd-mun on d~ss~~c t . t r -n  dsc, M i c c k e s  
quite a number S v m ~  Xr,sh blooJ- 



7 \  ,L,--. - -i.z-k~~ CL !-1n.a~. of ZIL mstars  tog,cth- wi.tll the 
2 . , - - .i-. <- - -.. - -.I VCTL.,~ SLI bre~isn;: places 

, .ut I i r  \r I .. '. vb JC-i,. h s y  zdr:->ar.-ltere. 

. 2) mlas have been caL>turad 

2~r:lap ~t 4&2y Lo stat& L 1 ~ i  durn %be adverse seasan the 
spcxes  ~~laintasns 2-taolf a t  t h o  oxp3nse or" the ~ n d ~ v z d u a l  sad 
as s t a t sd  by. Russel. aad Rao the aachrlt A. gainbrae 1% .$. 
c~lLsc~fac i t s  pmbabv h y s  only onc batch of eggs dmlng the 
scason and, dies a f t e r  a snor% ptrzod of cdstence. 

RaJ_nfaU.r Ramfall  aMects the a-ctults Ln the= longevity, 
and also provldes better Saci l i t les  for b e e & n ~ ,  by tb formtion 
of pools. Formtion of pools depends upon t he  mititial ra&all. 
and subsequent frequency of occurrence. 

Seas& A. gaInbiae curve and ramfall ,  af s tuhed,  would 
lw ica t e  : 

i) tha t  &her0 xi mcreascd prevalence a f t e r  the  s t a r t  o f  rams 
&a) thct the general poak 1s reached only  dmrig the rdmy modhs. 

T& observance of Sporcn oxtcs durmg thls"pcrrod indicates 
that the mosguxtoos arc ablo t o  1;v- su& 7 c-.+..~k&- ldxd ',o 
comp,lete,the sporogony c p l e  6 

ruols arc very necessary  or 4. gwblae t o  breed. These 
pools a m  f orxed by -the yams, To form pools .s c e m h  amount 
of xmtial r a l d a l l  is' noczssary, flrst %a s w  e~le  soil. and 
then t o  for% the pool, About ~ S ; Q m a  o-f rasnfa l l  w uld create 
favouraKLc condrtsons lo: pool Xormtion. h o t h e r  pomt t o  be 
consiciured is *he rrr3emal bctwee? anj7 two rams ,  If the  1nA&rval 
i s  too long t l ~ n  trle pool formed would tend t o  dry up, song wkth 
sucn &;rmg l a m e  eggs would dess~cato.. A l l  bhcse factors 
woclu 3civerdy a f l ec t  prcvaleacc. 

%e daily rainTXLl, and c o U c t i o n  
of adults  and larvae usd~oates that  tho exterrt of IlrlophcLs 
gambme sn tb- tr,omdS' tents  LS gavsrmd. by Wlo prosenee 02 ram 
pools dwsng t.k rainy months of July, August and Scptcmkr. 
Durlrg thxs pesaod (r long mtcrval such as th u-ae ttt~at occurred 
betweon the 6 t h  and 26th and a g a n  76th and 3&h of Septmber  
1957 tcnd t o  dry ~p tile pooh and coruequont rcductlon i n  the 
out,wt of the adults and bncc  tnesr lower prevalence m the  tents. 

It was airaady s t a t ~ d  t h ~ t  thc rs)xnfall extends over a mucn 
longcr p e r ~ o d  ia t h e  south and 1s g m h l Q  lessened as o m  
prokceds nom'tn, &ncc favomabb condxtlons for  the bree&.ng of 



ri., * D C C ~ C  ~ 3 r L r  111 tAlb b2aS~ii ~i t rw  SduLl. T ~ L  
-I -- 
i';7.111:2- tk2'~~?9~1014 LS TC!~C,I~L$ L ~ Z ~ L S  LZ1 %:L S at: (v~(12 2 ~ 2  IY). 

l< L m1 s m L J  ezrr;~uk  ill ;.A CJU E G S ~ ~ ~ T ' s  i t ~ v a  u1 JL?Trc: 
1958 11ld:.~2t,il L ~ I L  , ~ T S ~ ~ C C  JL A. Y.I~'LILL~! 2 ? ~ ~ 2  121 ;I St3 pant  
;iYol :;it,: hzos' ,nrk: -i GattLc 'rnd ~ ' 2 J t  ->r~nks  oE :Dim, w-ic:i i lo  
s@hi %.?xr~s.~old oi rz j&fLU wn:: e r~s :~iL,  Luk Qiil;ila~ W c : Y s  
cai'rieS out i n  t he  sal,Q zlil 3959 y i c l d d  n;3itnur lamac, nor 
a d h i s  ~ ~ ~ t ' u r n l m ,  ;>r,zps. ~ntt. ,: shmztion p c v l u u s  yczr ,tii& 
as thc r i q ~ ~ ~ c i  thrushold ar" Y $ ~ I  r n ~ r l F c l l  w&s got c q ~ s s c t  in 
1.959 no r;iosqdtd coXLctiqas c o u l d  'at: n+:, 

lit abaut t'l, S31L tix :IOGJLV,T n w s ~ t o ~ s  both a d u l t s  and. 
l m a o  cdui;: bo caijturcd m t h ~  ijonj 200 miles s m t h  on ).he 
$r:rsn;c of the 1Suddt ra;ion, 

u h,,1%r hv;ii&ty favours l.Jn,ovltjr of - the sosqui to  and 
c:lso faywzblc? c oudr&lons for trcursrmss%o&. absorv;lt&& Df 
s~orozoi.i;cs &in_, this >er&od c ~ n f u r n  t h ~ s  p i n t .  

Evaporation: T m  Bchc £1 u r c ~  ; :d lca t~  a can ~ c ? r a ~ ~ ~ o ~  
la$ m t o  of  e ~ a ~ 3 a r ~ t l c . n  o l e ,  di?;cuil t / i ~  r n ~ t n s  3; rain-tLll. 
;?'cst!i*r a , c rus .~ l  54 tni .  ~1 wr,n -i-mil~shcd ZOT t ~ x  t.lr~, plclcos 
ui i:b . ? i ? ~ ~ 3 ~ 2 c %  m h c a t t ~  X V ~ L  m t h ~  Ku-5rilk arc3 ' 

tnc  xrc L$ Lss  than lCsrni durm, tim a x t % f ~  v f  raL34aI.l.) s*4 
~ili.  ILL-  t5-:, ;l?ccr: .ti% ca rLbx  1 x r ~ o d  of shmxhrs i.i* i~i3ril, 
2hy c;ld Jum 382 s iv-d an ivZL> ?r:ti ID rq hi -11 bur than l Q r 7 1 ,  

v ~ - 1 ~ s  - mn&caks t m  hl h Wm;, ca$cxty '%~~k cas t s  the a,ma 
;nsL>ltc of ti;- r a n ,  durxn, t d s  pcriod. 

T h i s  L ; ; L i L a ~  sn prt t a 1 L  ~i~nli. an o , > h c h ~  bno-, in 
r a n  p~0l.s xiJ occur L%.~ULS 113% csiltinuc i n  S c m r  snd b s c ~ r b s  
nma Ciwm: t.z: c a 1 ~ c . r  jion$l~s as L% dms Lh XSO mwc: soukLorn 
krmk aroz.. 

Umi, r=ir6~ct,i.~r,- Frm I t ~ ~ c f i l l i ~ ~  t,c kbrch the clrrcct~on of t h c  
;~Lnc: ss I ~ I ; L ~ T  ~i)utmarcls, w l d c  groin 1~2~i . l  t o  Oct~bcr  it 1s 
diroctod t m a r u s  tGd nortl-,, Thc w w c l  spocfi LS Icw durn, t l ~  
rfionLhS ai' usL Sc,,%~mbor md hr,ilcst uurm, t r ? ~  1110n%h US 
h s  * 



ihrrm "'  ti^ f l d d  t t ; ~  B l ~ d  I>L.LQ ~ A L S G ~ ~  ,Z ~h?;r  I ^ J . ~ O  

sixty f ;~bl~s t h i t  ct low rAvcr. Thc 1Tn;~tc Wlc %sll tha u t h r  hand 
ss much lnorc stca* ul h a t  ~ t s  ascrsr c ciurul, f b o d  bein 
31i1-y tilrod tmms tllct as lrn s c a s ~ n .  

&r,o l o w 4 y ~  irrci's near tne Blue fiQc rlver,,,ct fl~oclcd 
ciurLq, ghe &ak f3;m and mqm'lffoodccl u n t d  fh,S F i k r  1- 
lm, hmui!, fiy ~ a l c  tune snd subsequent tunes *en BOQI.S 
l e f t  by tho "l'ucieclin,, n v c r  ank73.c facs l i t i e s  aro crdatcd f m  
the brccdin, of 4. gamblacL 

D u F k  the pried of obscrvat~dns reportod i n  this paper 
the Down strean levels rccorcled najs the -Sennar dam shows trade 
variations htween the yea?;. 3357 a d  rS8, 

The flood W I I U ~ L S Z ~  fo r  a l o k e r  tm m dclaycd the 
fornntiun of t h e  2003s and t i ~ u s  affected the bpeedin, and 
prevalcncc o f  A, ,pnblao, 

(-LZ t 5:-; as- .>clcs ,-a,*ac captured mrs from h-n 
&oLLnbs' ei ther  m the vlrUa;;es or in  the tents  af the nomds 
m t h t  bush or m t b  s ca so~n l  cro,, nubs in cotton : ~ . x ~ t a t ~ s n  
or other*cultivetad arc&. k f m i  were &o caL~%urod fram 
cattks116ld;ls, ~ r ~ l r c h  arc r a t i v c Q  Zcraer. sn munbor 2 ~ ~ 2 .  Qiidc 
chmt I), 'lh Eaves, JJJ tn: v i l l a ~ e  'r,uX1 sr hmsc i'urnish - f ; h ~  
besf., 1~?,9fh~:> spd  u f  thL' S ~ K G L J S .  Tilt? cutton J:hn-ktkoil s- 
knrLs p.ve a vwx h r r , i l  ,~reva.Lence bf the s2ccies. The noinatlc tents  
r r tz-  ;,!clt:l~r of c w s ~  w Y A  zr LXLi La E Z t s .  C ~ U ~ c t i d n s  
m t h ~ s  ty-~c of siljlcitpr are U S ~ U J  u ; c r l ~  cent ecirt , Bcsidcs 
tin3 rw f  f'2 the t~d ,  f ormm, zouc9*Fes€uq; places Pox JL - a-iblae 
r;tm;y other s,>ots Lor rus$sn,_ a x  f~?ur,$ 1r1 thir lcr ,b or * sm;i 

utensils,  l e a t h o r  h ~ s ,  wooUn rubs uscu as curta4ns ctc. 

B c s ~ & s  tnat is statel; a>mc oti2tr r c s t m ,  s,~&s arb sdi~uso- 
hald a r t ~ c l o s ,  ut;onmls, ~Qrnlturc and -t;h Iiicer1 a m~ld pot uscd 
i o r  kcc,nri;3 &-i&in, m kr. 

I i z  &w&5ncc &m_ the in~nth d k r c h  about noon xdul ts  
wore c a ~ t w o d  froin t&. f l d ~ r  a r t u ~ d 1  (there IS ucua* no . 
~naclc-ouG.flo6r i n  a S u b %  itukulf a d  s u  the f l ~ ~ r  i n  nanjr cascs 
 LOO^^ just Lsh-c ar4- Aher crnck~d claycy s o d  ~ , t @ d e  f . 1 ~  hause), 



TO ,xrzc~i~ltsn t ~ , s t S  "r̂  ~mil~,malds , ~ m t 3 7 ; i ~  mills U ~ L C B ~ F :  
L u;d- , t LL:, ~;,:liu; -t~:ii, \iut ~f so~~nty-nsnc  v r  $won&-a& *~i.r 

c ~ n t  -, ,17s JS:~-.V~ i a r  numan bhod buZ thoso c o b ~ t o d  froza 
th-J nWA:a3. tY>:s. r Z - 2 ~ ~  c ~ _ ~ ~ ~ c T ; J . v ~ s  fro:i thd viUvslla,,c had 75% 
(250 auk UL 333, A-ysstx~o 502 l i u i n  bLood. t ~ i e  cotton 
>sclccrs camp 6% (idrty-'ehree dut of 1.r hy-eq,nt) coqtaLncd 
human b3,oocl, while Ln Lnwrcan vljla,os 'ul tha mmtm ns3f O c t t b t z  

IhcemSer tot! >c,rcent ,,osstsv~ for h- blood was v c q  l m ~  
four aut sf ax toen  G r  twcnt>--fire per cent nniL ~ L V C  out 4f ' 
f orty-er;ht or t en  percent, 

4 I HOEE FL~F,~UEI$T~PTI$G~ di?-o,meles f,anbicio wds c o l h  ctcd, dust ad 
with prm.C,crs 1 ,,~3.d ;lust 2nd ~ u l c  osad la t'm ah+&' ca,;turOd. The 
ncxt d q -  a t t c i r ~ t s  wer2 m.2~ to roci?pture t h e m  (Tabio ECX), 

Ks with a vc$ Q X C U > ~ L O Q  t?U thk 'hban c iwe~in ,s  were 
searched w t h  -wutllrum s p a y  tfu 2ecai;turc rc,rcsints tb 
ex%cnt ~Pi ; l t  return t o  the house. 

Zt 1s also notiworthy 'chat lilusquitoes werc also racapturcd 
m houses at-hcr than -c,hat Ln F J ~ C ~  %my * o m  rchased. 

- 7  . 7.2 zal ts  31 t h ~  LOLL dust-& oZ',rmQts indicatc tha t  
only I& or s$ c?l" tlic I ~ ~ O S ~ U L ~ W ~  ruturn ti, thc'.viUage at 
relejse,  Duos the ramam:,  65; o r  d6$ r cg r~scn t  n ~ r t a l z t y ?  
Russel cowlud&i! s u  m i i b  casc cf a. c u l i c i f z c r ~ s  m In&, 

tclso bur relcatcd f a l u r e s  t s  c-iJdca clad niosqutsos m 
s2raijed prermsos my canf~rrn khrs ,iomt, t ,mt ~ i o r t a l i t y  clccur:: 
more Ln thd ~utsaclo thsn rnsade th; :lo~sd, Thss perhaps can ZISO 
bc cancludcci f-m tk cdmA2crar;sve a'rscnco of l a v a e  m t'lc: area 
&or 31&Wrm as  clso Srcnil 'cht: s a t~ s f ac to ry  control of ~mlax2.a 
abtaimci ~h t h ~  a r ~ c .  

It %as s-istoic tlmk thc  iShtMl r o , i ~ n  1s sn the central 
Sub, ~ll~.t?C Llle is St?ilA~~,y. 

The ranpaLL s t a r t s  early m the south slid h S t s  for a 
1 s o d  30 as rasn accurs i n  the north icco~ressivoJy 
from thc smth, t h ~  thrtsn5ld of r a n f a l l  of: GChm ss p'cachehod 
a t  varsous trmes; so, when c,ndit~ons favourabk f o r  A. px2&iae 
"exist in Rose~res, ssmlae conditson ma;. noL a a s t  at* 
SOUT. 

Concurrent surveys ride a t  zou;hly SO rmles dastant from 
Scnnar soutkrwards shwod that  no adult could bc caL)turcd by 



i 3 r r ? o t m  S ~ a y  a t  9 p,m, m d  b a.in, xn all tho places axce2t 
Eunj, wllcrb aduult 3132 11~122~ caul* .Je c=.&twxc, d ~ w  1s i n  
i l r i q a  u i  'Sudr21 ,-c;lon- 

Th16 mL, nt  p r ~ b p  i&iLo~t:"ce %at tjG&tsoLa ~ond,i t~ons ~ ~ 1 s t  
i u r  tiw braortsr~:, of Ar -&1111,~~@ L !  pool8 uBT tho 

tb ~~ucici'zo~~-bI ttu wcurrcnoe ri tllo 1 0 i ~  - 
L b r c :  ja an tynra@,c)~?r df'Wt3.a t!,~ec&?a to mzu P W V G ~ U S L ~ ~ ~ ~  
crcaturl by %he ram ,h-o&arlin, and mcrcasrng i n  L n e n s ~ t y  from 
south-northwards . ThLs mr;ht ,~rp&ssi.vely uncroase tho out3u1; 
of acazlts m t h e  area uvadccl, 

E'urther the movement o f  tlm nom& from south-ncrrtmrds 
ijitc'nin;: kheix t e n t s  a t  short &stance W i n g t t h o  season of 
early wzns pssibly f;Wes a chance for t&i'A..-~.wnbiae-ts Live 
also a kcLgw nonaadi'c Isfe t o  go to and fro-% I mpsan 
there 1s antebb1 b-i its aroa of provalence &d a g f a l l t  
bachards, 

Sucht abbinzf and I f allur,:'' &y &so take place from the 
river- C n c t s  especiaBy from such rivers. tha t  ,o b t o  pooh 
cixirlng: sunnnw afford in^ ideal conci~i,lons for A. ,4&iao outixrt, 

The find Irlircatron Trsm south to-north at t h l s  t ine may also 
help I n  thb dxsporsicm of %no s,mclcs, 

lh& suscep$ibrility h s  Geca obscrt-ed ta Dieldrin 3ncl a lso  
DDT, The ifor DLelurin is 0.08 and 0,U~os recordcd mWad 
I;;Z q e d  and &rmk res,icct.~.vc:ly, It Ls 0.27 f o r  DDf as recordod 
from s;?ccWns go&ctsd from tlie f a r m  place, 

1) The clayey s o d  rn the central of Sudan, as 
reL~msontcd m the Blue i$lc Prot-incc bob ,  lu,Q Slrpdr-m&k ta 
waterr cr=-tds yo& evc;n wxth a l o w  rauxGil3.. kverthehss 
pooh  kst;~~,, f o r  the necessary &rid of ac-=tic n t a g ~ h s  af A ~ a G i z e  

-- are ,enemUy available om a?hr  an ml td .  raulfall of l$km.. 

2) Forimtson oP,$oo> ~ z v - o  r z s z  t c ,  a h L i l  output of 
A. :;ambiaiae, not prhaps nccesscril2, h l i , h ~ r  than t;IlaZ; whzch hagpcns 
under swmr oondxticns an5 thd b,,her hmdxty I>rcsent at tlus 
time f@~ouIS b n ~ e v ~ t y  sufsflclcnt i~:' ndarw. transnrlss~3n. 

k hLgh w t A k o g o i ~ b  i l l c  sncle;: (75% of fez& m--d were 
has been rscorded xa thk amd. The cori8%ivuly lower 

perconk 0% feeds m t l ~ e  nomads m y  be l a s~e ly  facultative ~n mcir  
01 thc very large nmiber of  c a t t l ~  dopulat lon tnat elask with the 
nomads, usually outnmnbmng the h u m  popda t~on ,  



*L$-EA~SUOT: .m~ ~u qnq C$ncTqnl pw :mpseaq 
rog aTqnJmAq suorq.-gpuoo trc passnuq34 oq Km r n r r q u ~ ~ ~ f l  y3q e 
qZnotl2-p &OA ST u o ~ s s m m m q  S U C S ~ W  xet:$o 3~ 

' por~nr '  MGS nyq ',qanp 
&uo q q ~ s m r ?  s w o c ~ s q  u o ~ ~ s ~ u r s m x q  2L$-q?mq xqZm o prrc Coqar 

?uzrr)yq-zmu-~$?rq yqy&.pqchci uoscns Il'rrc~a q q  '3crcm~ p q z h ~ ( ~  
# ~ ~ ~ A 0 i ? r r 0 ~  PLIT: ~ U W Q G X ~ ~  XO T SUOTqWC"3 q q ~ ~ 0 4 C J  , LRT$i (1 



Jan 
E'eb 
f i r  
hJ?r 
P!y 
Jun 
Jul 
i u lg  
S ~ P  
Oct 
Nov 
Dec 

T o t a l  28.7 4% 685 fiZr U.8 

Jan 
Feb 
%x 

Jul 
L:; 

S ~ F  
kt 
Nov 
Dec 

- - - - -- - - - 
$bntih &zn Telir?craturu IGzifall sn m Relative ~ & d i t i  &agora- 

8 .liM 2 EN , ticid 
Jan 29.9 - 29 22 
Feb 2P;Y - 26 

1 3  -p  
L8 - z2 

k k r  .,- 25 15 .&;9 
q r  30;9 99 53 3 1  82 
lhy 2'7.6 757 70 46 4 3  
Jun 2 5 ~ 7  100 81 62 2;6 
J u l  &;9 194 82 61 2.1 
iru: 24 i3 3-98 85 61r. 2;1 
Sop G ;3 J4.5 84 66 2;s 
Oct 26 GI 11-7 45 357 
Nov 2'kii 33 - 3 0 7.2 
Dm.. 2 2 7 103 



-- 
Month Ano~he1 t c ~cln31.z o col.lccted @r structure 

r r k  ..verz :,e - @y-%'% LC .ih. 11 L Da.,y- tmc lxy ~ L I ? I ~  Gob con 
-ill a!~c;lb~rs 111132;~ VI ILL fiLcayc I4owds Ekck~rs 
{tu#c ) (fflt;?' 9?~PLil.:.ii ;~ 

Jdn 0 ib. - - 0 ,OL 2.2 - 
Feb 0.9 0 .O - 0 ,o lil 4.7 
YE r- 0.3 Q ,DL).- - 0 -0 fi.5 3 .2 
t.pr o .2 0.06 - 0.0 0*5 2 .O 
I %:r O.& 0+0 0.0 0.3 0.3 3 .O - -  
Jun 0 .  c O ~  0.i C : c  0.0 or& 0 .o 
~ u l  9.6- 0.9 13 o .o 0.7 - 
bly; 2 -3 6 .a 2.5 1.2 1i 3 -. 
SCP 13 1 5 -0 - 1 .o 4 *9  - J .L 

kt: 1 ;? ?. 3 r.5 - 0.w >? *2 - 
I\TO~F r .4 0.9 1 .3 0.0 ... - 
DC F 0.4 1.0 o .? 0 .I o,a 0.5 



J-l nu? ~~7 

Fcbruzry 
Efarcil 
A p r - ~ l  
m y  
Junc 
Jul3r 
lucud i  
Sep k m ? x  r 
Oc-Lo'm* 
Novcmbcr 
Dccetnbe: 

C cnllcr .Lyr.-.~ IIq Junc 
l?ose ires r 14:~r 
Mmnuk &rch A A p r ~ l  

Tabls 6 



Y6rch 72 76 26 13 1 ~ 7  104 76 7 3-93 

i i l i ' i ~  ?I 25 - k.. 6 20 15 5 - 46 
Kxy 8 15 b 5 9 3 2  23 

June 6 10 - 3 3 4 5 3  18 - 

Sex P r a p o r i ~  c r  cr-' L. ~"lcibl-e 

Month - lbi113f r cr 0 bx--cd --- ---- -- 
E l e  '. .. 

I ?Iln' u - --- 
- - c2 1?r. 66 

DL tc 
- -  .. 

R 3 1 ~ 4 6 2 d  ijum'~x?r ;"LC OVO?. c? - - - .--- - - - - - - - -  
2.9r'? Dead - - - 4  , p i r  

.L-d ,e - -. - . - - T o t 2 1  A, Rcco r r r  
+ - -  - - - - - - -  



1. btmduc%xon.  

2. S ~ s ~ n L L D c n c - l L x s .  

3. k d u c v t ~ c n  in R n o n h ~ l r  c Dcns liy in R~s30nse  to S-xcyL?ng. 

4 .  Rcstxng ,,L of A. ; rmbiac . 
5 .  Biting H~'oii,,c rEr Host  Rbfb cncc ( f i .  g~b l?~) .  

6 .  Brscdmr H-bits (A, gamkae) . 
- *  

7. R ~ ~ l d u a l  Eiiccct o f  I ~ s c c L I c L C I ~ S .  

9, Hal-rl:. Yransmzsslou bc~soil .  

9. rnalqs f o r  ~+--EEu~'c, 

10. S u l h ~ ~ q r  j"?r?c' C~lnclus~ton~. 

11. L i t t r e b r ~  Clttd. 



iilthin &c &?an-6 & . l z r l -  Err L lcc  'son &Lot Project Arc2 , 6x4 ndmnp 
to covcr ' c : ~  BLUE Nz2. ?:-o-ovincc, nm, yxcmco wcpz  r c c o r r l ~ d  s o  f r r .  
Thtc: arc: 

T1?. 2nd .i. cc~f i tuni  L-$-F~*~,  L. S C U ~ ~ O E ~ S  Th., il. m c v l i p a l p i s  QUcs, 
8. p r ~ t o r l c n s i s  T'I. 2nd A. l ~ f l j c c  Y c V " r r l ~ .  Of ~ ~ G s T ; I % I ~ I I €  s d c c l t ~  
1.; $mbi~c :,nc? .L. f u x s t u s  arc  ~ p o ; ~ ~ l  to b,, L k  p r z m ? r y  m d . ~ r F a  
vcctors  IA :h~ cx.+a. No o a L r  c l c c l - s  could bc i n c m t c c l  rn m l a r i a  - 

t ransmission m t h c  area as yc t .  HCAJCVX, A .  pharo~nsis  is susj?ec'cEd as 
A secondary vccLmr m vk7d af m ? t  is K70rtcd fmm n & ~ h n n g  rt.&ons. 

- 
scc.son-1 o c c w r ~ n c i  7-n rill- ,:' ?;?I' co ,ion .-ckcr c-in 1e SvrFn; -.a u*"~ 
Lhrou=h d :r~l. Thcr: c " ; ~  <XO -36  - 1 3  f o r  ihc ,.>or lr,t? -n  if k 17 C. II  c 3.1 L , 
(n) R :6nw I -1c-k , 7 1 1  OVC- > r r p  occurr:iT * ~ 6 l n ~ ~ i l 1 6 ~ 6  c'uF1n: ES 
nt,r,rl.~d *:uyu~t Lilmugh Oc 0%-r, m i  (S) a SLWLI,' mor, loc'? -c:C 3c -lc 
occurri..: c:ui-2-n~ the mcn h- of  Bov ,~b  1: g i r o u ~ h  F,bnl,al-~ or FL~TISIL l hc  
f o m r  3 7 k  1s r ? ~  cr lLi~nt  on r T 1  2 % ~  v h c h  ? c crib --l $mi m Xv t >trid, 
X1c 12 Lkr ?..s cle.-m.?cr.i; 7n l o c G  c m r ' ~ ; i  ~ns ;rri5t%?lrl>- n ~.,l" h o n  
w ,,h co-l-;on Irrrr Ciin. 

L a r w l  5 u r v c ~ s  r,v c' r h--&kr  I:rc&dcn;r 1 ~ 2 c  G;.. 2 u . r : ~ ~  tnc - . ~ r i o C  
f r o i n  i.u, uc " u ? ~ o u :  h Oc a'n -r . 



-- ----- ------- ---a- - ----- ---.-----a - - -- --- 
: c ' t l  ;-D;ns2.%y I n  ' ic  - cl' ~ . r  Pcr ~--n/lb>zr From D c l k n : : ~  

cjF1C:-:S - -.. - 
d*.~r UY% dL.  :im' ~r -- - -- -- --- - - -+--_I -- - 0c.iob GI? -- I -- 

From Tzbl~ X, xb i~ d. -r t&t8 1ihL1c lLgcw.bLq c shoT7s a r x ~ c  -- -- 
;2qa  man d m : ,  S~$c,~mbcr, rL .  7hnwbnf*is ~nzs.rrb?ins mmc or  k . 6 ~  the 

+-  - 
s g ~ i i :  1 ~ ~ ~ 1  &roughout the e-nson. 

Tlzc cxbasivg post opsrction:l :lno hcl r n ~  surmys melcc -te vcry 
c k r  rly .Inophsbnt dcnci$lc s for  bo i;!l ? ~ L z :  5s pnc? 1 - r w c  dii+ con r 1 6 ~ r z W  
as a ~ s u l t  of i n s e c a  cldc aa?hc? hon.  !.lihmr h 100 -h~l-= 1 L 2' ~ c " t ; ~ ~ i ?  
4s 5;r no mc-as 'chc %?r> - L  oolr the :~ ro j t c i ,  y e L  such drop m ~o~>ulc.Don 
.cL,L;;- :s ixccsssry 3s rn e s e ~ n L x 1  Jenlmt m ankin'?l?na wok,  ( 
(Ecdmald  1957). T h  r r ~ b c h o n  In . ino'?h~l:~a dmsity -~nc'icc bcs 
S ~ G - n c o u s l y  the ~ f f e c a m ~ c s  of q r c y l x g  c?ni at s u c c ~ s ~  of the 
carnx-xll xn g ~ ~ r - l .  

X RESTING HGITS - 
il ambins WL? s found ;Lo 7rcZ *r. kumzl ,'rrclI.?nr : -31-,..n c - Lklc shcc' * f o r  
---.-- 

rcst~n;:. Tky  red rui ths ii?'Js ~ r r '  roo:, ".' . ? I ~  huJx -. - 'l -- -- 1 ?nY,, 
' c l u rd  or u d ~ r n c ? ? ?  houstholc' ?i-L-icl;s c1 vr l iousn- lw; .  -~r!?-~-lfs-s 
of ~ , h c  C C P C L C ; ~  of Llns m o s q v i b  Ilrn &, c ~ C k  TX' L ? E  c'lffc-cn; r' t ny 
sit~s hxthm t 1 1 ~  c m l c r l  : yy- o f  h ; s  (50 - G ~ ? F )  1 , *  rx--k E - C ~ O F I  (T --r> J'), 



.-.-A- - - -- 
- Sly-? - T I C , i  
i - - ?~tss5- 03 I2 cci; 

Roof 6 ; O  
Walls 25 ;4 
Junctrm bstwsca roof P ~ I C ~  n 8 l l  62 .o 
Miicr tuq clon s 6.6 - 

Thcsc f i p r e s  mC:.xc?tL th t .'. :-@i,?, . ~1 -Cc-F&m%e 7ref~r,,1zcc 
for tkc  si.,,r of xhc jurmcL~orl between roofs 2nd c ~ l l s  h u ~ s  a F  t h a l r  
rcstrnu7 :~~ZCLS. 

li. g-mblc7~ 1s on ~ ? n d o ~ ~ ~ , ~ c  ]ilosr,~ka; howevLr, ~ z x h a g ~  1s  -&SO 
sncoun-~r~c l .  ~il31cn::h t M s  s p c c ~ c s  rcs:  s u l t l o ~ r s  -(&.c. cgds;hllic) 
ycb 1 C  c m l e  bc colleci,scl elscwb~rc, from outdoore pcLr'cr&i?~5z -from 
ar tiiflciolly con&rud.ad oa Xoor rest=& p l e c c ~  (s..,. px t:; dii;Tnm-r-,ay 
br~GdlZlg p l a c ~ s  1. 

rl k.c bi;sn acdin-Lj-, elZbu5h a a r ~ z b l s  element subject to both 
~ n t - i r o m  c l  Lrl L C  c 3 cs 7 i ~ l . L  2 3  cc G ~ C  ~ ~ ~ s L o ~ c I ; > c ~ ~  r i ~ k h i n  of .%he 
mosm>ito, yct 1s of u't,mos% in t c rc s t  5 11 a ~ ~ a r r l ? -  L? wrL. ~ ~ 1 - I T - r . 3 2  

of thc bf'dn: hcbFc sf thc mor+iJLo i n  ikie qr:;&i rnt! clzcc:c rr;,-s i lqint  
lcc-r' t2 s >o L Lm:, of ? I I ~  l ~ h ~ n o u i - 1 , ;  :LC ..voli -nee nym a ~ r g ~ a c r .  Thc 
'oltil;:, r .' LL ~I-c'o h ~ 1 ' 3 ~  k0 k. 'UTC lIlU i <h; T; LCS idr ~ Y ~ O C & . F ~ L ? ; ~  a ~ <  
r ~ n r o ~ u c d o n  o-f 611; maLa 1 IC~LJ~'.,;; 3~11~1: r c3z ;sh co111iiurn%y 
(&cc'on?~a 1957). J-3 pzcc :$ r cc:cz-?r~L-x-c s h e  of t'?c li:?.13-~; ~ 1 - i  

outGoor >i%l~~, r L,: o f  -"-. 7- , ,?c zn kbc ~r~7t-C :n3 cmc ; c rm;. ~3 

bc5nz c - r r i ~ d  0 ~ 7 % .  R~,otc:; e;rf--';l, I -rcC( 2% am tho,, ob;?ir?;.,' :I? 

SG~",&X f r o m  &IC 9; t1~1i1 ?f i i~t 7 . 1 ~ .  a%& i ~ j ~ t :  ( '- Sbilc' T): .7 .y fo-  
P Gcvcl &>-a m c  of ~?\ra;rcC' r L ;l(>nln_,, 3- LIC. T O J C C ~  Frc- ; : i ? c  .,I<, 

J i l o t  scuc'y a o r , ~ ,  am; 6 1.1 "IL i ol?.o:r_-i; (?x?klc XII) . 



E~~I/ME-T ech .2 /21 
T-. L': 111 -a; c 21 

-- 23 L L -L -.L LEI - - -- -- d -A (3.-+.) 
-4 -- -- 

-, "TCtD c; ' ,it-:a - - - . - -- .- --aw- - -- - - --- 
Ccj1~'DCJ znrJ,?( - ,: -- 
-*eke. 2 s..':. P.L. : s.... 

F r o m  t l ~ c  f o q g o m ~  t ~ b l c  rt rs notrccci th:' L A. ;c^xbznc pr:'ctiecs 
'00th exo>i2?-:,;- i:dl ;:a LJI?O~~~?;;J^, 1 6  CXtii'5 LO f ~ i d  C O  il ~ l t h l ~  <?T':-LC! 

ctruc';u~r s. 3.c~2l c a l z o  rn<~-c?  ;c. Lh-G t h ~  bitll?,: r a k  of 9. ;,cnt.-~:l, 
(;ur7 nsncL l i y ~  CI: 1 % ~ )  7-n ;hc m.c-z.yc? I:VJCC> Ir\,;l OU,,S:~C t,hc - n l o t  - 
~Ludy  zone, ~s mucli L:h:r - ~ ; x i n m - L h ~  ZIC l?.,-r. SS1&j IS in 7roprcss  
to analysc thc biting, ncd-vr .y  o i  :;?is 'J'C 41- -,. irc.11 I - L;:: TT:OIC 

o a c r  e c h ~ x h k b .  

Ls r" r as I.? 21 n x l i  b r ~ c d - ~ l ?  I n  c,sacX-,', li tr : -10 ,lc ,, - ,-I  

 nib-21 Tn 111 r7badL 150 ~~1115. IS i CC-I 3-2 1 0:' L&:L Z ~ r w  d 2 CL i, .L 

suitabli brccdx- - k ~ ~ : :  ?n tllz r 02' VIC , so jcc ,  3 r c  . q:'ur-Li r 
con Lbuancc q f  mch Srccdmf/ ~ ) i z c ~ ~  .s ; c x c i  c f; 02 tli, .-;ucccc:~on s 
r r - r c q : -  Ca,uLt. .;L;,rc,?inc 11zcc ;om-"' , ,IIGT 7 L 'k 31- PC-r .!I:, 0- PC:IX : - 1: 

' ~ i ? u r , l ~  !1~"1"1,~7 8. l t~l i ,  11~10 k;:,'_C L:>LC~L: h WCrmrr-C ~ L c  ' 
of cdwmce conrll-hons (I.:. cro-t ov;r : L i r ~ ,  r ~ s o a ) .  



L n i i ~ ~  C'TR~J-~LCES -,r~t+r ll.-; .-n & l ~  J ~ ~ O J C C I ,  c T C ~  iil?r~.~- C I A ~ ;  

r 7  kc . *c' .:;_s- ' '.s * t- T - I Y C , X S C &  5.y- t7Clh ' u -L l l~  (0. h :,m/ P?) ,.-L-:-_< GO .'--- - . , 
U Y  ' ,. * 

i;-i ,C>,~- .JZL ~ ~ a ~ ~ ~ - i ,  ?+;3 I ~ C ~ X ~ L S  ~ ? ~ L L ; ~ C U L . L ; L .  t7%137bCb. C' \, ? I  s -cSi 3~ 

scrson '~ul; - tlra~~~hOc;on,rl, - Int=c:am:?Ea.~t,.th, s ~ ~ ~ r u - 1  c3fLeA 
o"fns ic  i lm~y<  r Is noal;h% t~1rou~:ki hot11 survrval r ? t ~  s a d i L  3 11 '; WLZ 1 2s - bxw.ss-?-xnc ,C;cl~nl.q~cs. i&sult? C? 'ihi S U T V ~ V I ~ ~  r r L c  bcs :s YO? 

1~ug.ls-b '2 ~zonths 
Scptcmbcr 3 months 
Octobcr 4 months 

Study ~ Z m g  t:lc s m c  l m c  1s m pro,rms :it :r~sult.  
B~oassay  tees urdm f ~ l r ?  cond..'2ions '~iih tins s?c ~ c s  (A; .--rnbnc) 
will bc wrnccl cr~t  m 'chc clicck r n c a  m cdxpcrLtxnt.?l huts,  Such study 
will. covcr a com2rrison ~i 'c ;wca thc rcslclur?l cffac'cs of 'DD"2, DIJ) E n ?  BHC 
Simil~s sbudlc: ?re p l m n c ~  lor Scnt-ior under l aboY1br f  con61 bxons scno- 

T& i n i n  m X L c r ~ r  :, ~ ~ s - ~ x s s l - r a  ~ s s o n  m t3c arc? of Cnc -rojcct i s  
ljm~tccl t o  :ntl C C Y ; Z * ~ ~ ~ C  11t $ 1 ~  5 , ~ ~ ~ ~  i i i ~  m11ISf 6eaS05. It X? d d l ~ c t l y  
corfLl?iLd ntll both ' c h ~  a m u n i  of raLis on o x  hm2 :.nC -;hc dcz1~?S;y 
as -;d1 as thc  bxoiic povLn>l?l  oi' tzhc concc+cd v b c d r  on CX oth~r. 
lnftctcd A. ;:*lac wc;, onl;g c n c o u n t ~ r ~ 6  during Sc~Lcrnb~r t f i r a u ~ h  
lTo.rov~n&. Nonc of '& other rao, t h ~ l i n ~  s g c c l ~  c ~ , > x  5x1 hh~ ? S L ~  w i r ~  
fo;zA l i : T ~ c ~ c d  30 f z r .  In thc followring tl'clc rcsu l t s  of d i s o ~ c t ~ o n e  
carsic& 071% I n  Lhc: chcck arLc f o r  1957 ?PC kc'ludcd. (TF dl+ V). 



Bs;ec 1.leni;s cclrrle.: out  UI 'Lhc ~ h e c k  area reve?l~ci  d l ~  cz-lsvcnce of 2 

long d q r  e r i o d ,  f r e e  or" malc121e imnsrnles~on, ccusing the  r e s e r v d r  t o  
droo bc i i; L> annus1 n u n m  l e v d  (June Lih,rougl~ August ) . Ttie nokiced 
lnc rezse  of 8~0m801 be 28'iite (0 ,0 f8 j )  datmlg Sepbcnber is  a t t r ~ - u h b l e ,  
therefore ,  Co the prolonge'clon of the l i f c  span of h e  vscbor as a r e ~ ~ l r .  
of f avcuralde en~monmen-EL condi Lions Lhi- t prevaxl & r x g  such per106 . 
In s l l a e  of bhe decraa'ce i n  longevity an6 de,iszty of vec'ar dur ing 
Oc;.oSer, a high s p o r o z o i b  ra'x i s  2 ~ : n  r e c o r n ~ z e d  ' n  November, Tins IS 

b e c a u ~ e  'oy chen n o s t  of  a e  e < - r l i s r  h k e m b c r  L T C F C ~ L O ~ S  k,J 33 r d  the 
mcub-.lion i n t e r v a l  (pr~vZLcnce o f a l c -  -- m.1) ?,ld ",>-I,- ~-CGIIC C=LI , - J 

m C e c k v ~  for m c k o r s  kow?:vds end or" OCLO~ET. Shor c a m , -  of l l f e  span 
2-ld L cc, :?rc .:- dc-r.-;r of A .  gcalixne .I Rovbmbw e i ~  ? r i b  ~lly compensated 
by %he enlarged and more s u l t ? S l s  r ese run l r .  

=Itu~'ir,:; ?lamed f o r  Tne ruturc- rnd rocom~ended by ;FZ (1959) fc;. %k~e 
prcnen-; a',b:ck ;hLl -e o h o r  >royrsm!e, wiL1 covcr ~ h c  O L S E  s8,ienbL oZ: 

( 2 )  r;h I OS~CLILE of Y E C ~ T L  t~ ILTISCC,,ICICLCS. 

( 3 )  T:z -xyslstcncc of r e e  .dull d;-? Q E ~ U S ,  1.p :,he ai-a d t ~   SOT^;-^:: 

It IS ho ~ e d  L a s u r m l h n c e  svs Lea -111 be e:r!~nded ,u covsr Lile 
wl-tolc pflot ;TO jec-c arec. cofoze di.ccon tiinbe hori of ?yzz~yi~ ig .  The Govern- 
ment ha; zlso agreed I n  f?rmcx.,-le c,o c ~ r r y  0~1% a p r ~ - e r ~ d l c a t l o n  .=-J~T ZG~..$ 

by m d  1960 c~ de-;el09 a c o a ~ ~ r c h e n s i v e  1 2 1  of o-per-.:;isa~ ?or ,ho 
im;;lmen;.'-hon oZ o Satu c mnli.ria erctdlct Lion propanme m c l u d ~ g  the 
wliole cout~ i ; ~ .  

d r6mev- 05 (he dr. rb plrsenbed ? n G h s  r e o o r t  i rd ic i l t e  t k b :  

1. No , ~ h p ~ o l c ~ ~ c - l  reslst3.11~~ h-s elner~cc! so  f ~ r  111 t3.e nuriot: me V ~ C I C : ~  

namely A. gani~xae rli thi1-1 t h e  . - ro jcc t  clre . ThLs raosqnld IS  all T-eq-  
suscen t~bLe  'a both  DDT ,~d I n  1958 h e  LC50 were foarld to Pe 0.X 
f o r  DLD ral 0.27 fo r  DL)T. 

- -  - 
6 S,,?den~lolo~;ic?d. c o n ~ ~ n t  un L117~6d by Dr. h. lfernsdorfer, teazil l a2acr .  



5. i~. pmbxnc p-actises 5oLil e x o ~ h a : ~  a? ~1x.l~) 3bc7gy. 2% hlillli, rate. 
(and- i'cll81t~r) I-l%hm ihc 3110% c:2iQA O'-q,$g mr;kr@ss u.Zn in 
the outs project  s~~r:g~c; sri;n. 

XI. 

Hopgins, G = H . L  - 1945. Yosq~li;ocr u i  L-i*. GLklo-~m 7:: 10x1. 

B u l l .  Zntom Rcs, V.33 ppr175-179. 

-7 

I&acdon?ld, G. - 1957 T ;L r ---G ~ L C I  i)p 2nd con ,121. d ?Ll ria 
G - L ; o A  U i r ~ ~ ~ - - - - c + + , r  P1-:st - L-ndon p7:2CT. 

World &&%h T- 111~2 'a012 - 
1951 h I ~ 3 l i r  Eonf r % r ~ ~ s  w 3.*~13 u ~ r l d  LA :ic . 
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