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\&en a large arcc kia:: b e c i ~  s2rr;;rcd .catil r e ~ ~ d ~ l a l  ~ n s e c h c r d e  the most 
(ard - ~%cur:m;,) qu-sk~on  t o  be ailsweced is: has ryilzl-ia t rznszuss lon 

been'in'cemupied? - o;. Ln uul.l;.r wo-4 , has e f fec t lue  c o n ~ r o l  af khe vec to r  
s p e c i t s  becn ach~eved? 

I"cs bhc li~"k-'1010:~~ir Who 1s 610~1; firicn "ectec! Lo s~v.-ovrrae the  
answer by ~ L S  mec.svcenent, of the infarrt  p ~ x s s l l e  r e t c .  This sethod has 
two ci~awbacks t %he b 1-t zo do% 2 c e r t a ~ n  method of dekeckm-g lqw-frequency 
trmBin.ssson w i t h n  the  arcz, a n d , t h ~ t  sone moiiths may be requrzed t o  
r e v e a l  i t s  continuation. 

Gan the enkomolo~is t  answe:  be q u e s t l a  more q ~ c ! d y  2nd -reLi?bly, 
and. whd-b'r~thocls -should he use? 

2, NeChods l n  Use 

Dxvergcni, aetho$z e-o .n :ise 0 c:T"~ 27% w ,-tc oi" t'le vo~-ld,  ~ m e d  
at  pi.orl.ding e n t m o l o ~ c i ? l  asocsment  oi r e s i d u a l  ~~~~~2. I n  did 6oc,m,n-~ 
?~HOfial/231. (Vhe  Place o f  E n t o m o 1 0 ~ - l n  IvIaZzna Ei~ad-~cztron"),  page 6, no 
i "et?~r than eleven :,och~~~c;ncs 22e psccd whic!! mi3h-t contnzbu~c t o  task; 
It rs no-L suz=es%ed. Ghd'c ,711 thesc s h o a  bc used m any one ~ n v e ~ t , F ~ ~ ? t ~ o n .  
The errt ornclog~ s i must u sc hr s jvd~e~r*?nt 7.r: dccl&ia = whlc'n t o  nclacii. 

tlTru:i~jm~-~.s were e v a l ~ ~ ~ ~ e c  ~111,1c~.:&~cl? ~ f i c -  2~~plicc"LGTo.~ zsYil' c " t  Ymr- 
FTCC~C Z ~ ~ C ~ L T  816' th~i~?z. ' t~. . ' .  F ~ o L Z - C O ~ ~ ~ C ~ C C  L'F. c.la-imnns KC-'? coloniscd 
p?,or t o  the c.);lrcctlon ~ r c - r ;   acts and baic'lc; From t h s  c o l o ~ ~  werc cxpos~ i  
'co crs- a d  S ~ ~ A C C S  1.n MI0 olast. c cau  ica l l  c22as Por 32 n d i r t z s  f o r  the 
f i i  b t  crght WE!-s aii : - tr,::,,,:?nt cnd f o r  60 m u h s  Tor s L I ~ S C ~  cn'b 
cv?lila"clons. Ak~_3.*or,~~icl liCQ 125 mcrihly m , m ~ c t l o n s  m r c  21 so ncclc f o r  
TJrf:scncc o_" ,a.3sym,ocs s i r 6 uni;rc -~d :IOCSSS". 

U.S. De,~,-t?i~crlt of Hc,<.LUh, C.D.C. Fcchniccl Devclopmnt L ~ o o l - r ~ o r z s s ,  
+Lcpo;-G oi Bci,imi~,s Tor t h e  Yu-- Endlag JELE 30, 1959. 

1, Humm-bc~.lt ,d ,,reps In& L&,hc~z a:, t ~ c ~ l c d  t ~ ~ n d o w  tn~:>s, 3 r d  wlrdow 
kc"ps ai i -cl?~c '  u o  c:nsL~a:, h ~ ~ x s r s  - two IIIO;"TLL,~S ii week. 



11. humcl-heli td 'ii-3s - onc n q h t  n week. 

1x1. Mumb~r of rncrsqu~oc s b ~ b  LT ; rrPn - t ~ i t n  h~uwn b . ~  t sit i l ~ \  0uts1.d s 
insldi. hol~sc, GG col lec t  znzr t i e sq l~ l~c , s  while bltu'1;, from G - 12:OO p.m. 

t m c c  2 &ilonkii. 

I.V. Survivpl r c  enr - ~f any ~ n a p h c b n e s  c ollcctcd bg the above inctnods, 
p?i?blcUkG'~ those C ~ ~ c c t c ~ ?  frC111 W ~ T ~ O W  %xi3s, the37 KT bc Ire$ for % ! ? c ~ W s  

o b s o m t ~ o n ,  

v. Dxssectlon - t h s  ccn a l so  be done m t h  ?;hc anoph&nc moscyLoos 
collectelr by the  abovc ,wthaLs f o r  ln icc t lon  r?tc ~ n d   age clctcrinina",Lon. 

. Blc-cssq - once e v x ~  t h e 2  months,n 

- W H O / K € R / K L / % ~ ~ ~  Tileport on %he Ficlc! V i s i t  t o  Ha-th ~ o y ' n e d ~ l ?  June 
1959 by C .Y. Chow t H ~  Regional Ent onologi&) . 

ItIn arcas m t h  2 problem of p c r s ~ s t l n g  t r~as imssxon the  m a l a ~ l o l o ~ s ~  
wst,s t o  mkc  e sc~rrplc survey and ;hc cntomologlsL Lo dctarnnnc d e n s ~ t l e s ,  hosc 
of prcdilectron, durctzon of gonotrorihic cycle, ~ L S S ~ C J G ~ O ~ S ,  ?nd sw17 t ; i~ l l tg  
t o  DDT and dlcldrk?.tl ,2ev1swof thc Work of lA'i1~fE NO. 2 t o  30 June 1959, by 

I t  

the  Senor Ze;jioml I 4 ~ k r 1 - e  i d n s s r  SFuLO. 

( I n  %Ins %new le  ,IS m d t  c L c ,  el.. L, b;lc Clbl*s , ,x is  -ci ,,l:~d t o  ~nr',ba.- 
da~rt ime' rcs tmg denszbzosoT r n o s q ~ ~ t m s  captured pcy m haui- ad choxce of 
host PT?S cictcrmit?d ty ~ ; . ~ c i p . t ~ n  tc.&lng of bloodmeal swars* In  his 
comma'cs t he  wrxter states: *... the  survey scvcals 2 s  much 2s 1;& 
p r a s i t a e m a  & L C ~  1s not cons~sccn t  m t h  m q b n r  eradlcDtlon, but ~t must 
a l so  bc consl&;red t n ~ t  In thcsc arces  the entomolrglst found a v o q  low 
densiiy, cc,+amu f -r below i h o  c-iztxcal dens-ity Lro;. e f f  e c t ~ v e  'tr a s~n~ss ro r , ' ~ .  ) 

It my h ~ 1 2  i n  cu,iI,3ariii; I,IIC r , ~ r l t s  of Lha L h ~ e  ma'-Yizocls 1T trc, L%VY-CW 

ca~?tain ;?cio;?s ~&-ich conbrol bhc potcn'c1: 1 m ' , ~  of 'c-T ~ S . Q ~ S S J  ell I:? -7 l o C ? ~ I ~ j 7  
,z ki-io-m vccbo;-. Th1-ec enboiizologzccl Lactors 2-:c 'chG nwnbci of .~lOSqIll bSLS 

l n t ~ n g  man, x t s  dcgrcu of con Lcot rnth  man, a d  the  nrolortion of f rm 1 ,~s  OA 

dengcrous egc* Thc nost ~ ~ s o i u ? ,  tcchn,-qucs ~1.11 be thosr  which glvc. t he  nos;, . 
d-~rcc'c m~surcincnt & C,hcsi PrcLors; t hc  cdv?nt,?gc of &:cd inensni-mcnt I T P ~  
outwezsh r,hc Z ~ V L A ~ P . ~ C S  or  &ix? Ju~chruquos ~ h l c h , .  thou,& C- SIC^", >-ve onW 
=an mdlfcrct lnd~c:txon Of tdlc answer, I n  6hc f o l l o d n g  tc".bulat~on cn c t t  0?1$ 
1s made t o  i i r s t ~ n g u s h  4c:twecn rC7jl~cck rnd i r d ~ ~ ~ ~ c b  t e c h m q ~ s :  

Nwober of Vector ilosquitor s 8 i t i ng  E ~ c h  InhaMtprrt; 

Dlrcct  mtthcds - -- IXlCh2cCt 0-7 ~ C O  GlVC ~ ? t h d s  

Thc &hour m n - b l t ~ ~ x  r a t6  x gono- zdult i?c&~~-g ?I:cnsxty (zndoor end out- 
tro,)hxc cycle (drys) door) 



De;:., of Coni c t  rih 14'-2 -- ---- --- .-- 

(si) {ccn%c~;:.  *willo? T Mghly (1s) r z t l c \  oi- ogcyst r z ~ e  Lo t o t r l  
LC OL ~ n d o p b ~ ~ > c ~  9ccioc) : mf  cctr on rc Lc 

I n  on5 oi tile C L J G C ~  ex- i?A21cs (In3m), whllc ccvvcr~l h n d z  o? cn%o I O ~ O ~ L L C ~  

work werc dons, orily ';h I.C stmy, ~ C D S L ~ ; ~  ws L I S ; ~  i n  Lqrlng t o  9iVnOe e r i  
miomologrce 1 dssessrn.-,nk of t h e  sprc>y5 r 6 ~ ~ 1 1 1 ~ .  T h i s  1gnoi.x such ntql 
fecbors as  tne eye-comjositian 2nd ,hc d ~ g r e c  of coat:cL n t h  wnj end does not 
take idco accowt  posslblc t f a n s m s s ~ o n  by mosqu~i;oc;s which r e s t  ou%cloars. 

The method rocaruwnded ln North Borneo, r lonc o i  t h e  thrcc cited, pzondcs 
for so&? a t t e ~ t  st 'Lhc dircc-b ~122 sur-cmnt of thc c n t o ~ ~ J ~ g ~ c s l  $a,qJ,ors bco-m:: 
updn tho qucstlon of coniknucd t;.,-ns-acslon, Emn thci?i, honebiF9,'thc l a y  rs 
rrat gug2cTted o i  corrbl2tin:; t h e  VC-aous t y 2 ~ s  of diltf ~rrto+c. s l m p l c  sdcx t h r t  
would bc oP o p t i m l  value Ln e I I W ~ ~ Z P  or~dicc7tlon cz..nFl~m. 

.. . . 
A t  this & , 7 ~ r r ~  i n  thc ICL<~-W~~Z~ C C J ~ I ~ '  1911 CL : G ~ C  ' J J  4 L s  7 ,*: c LSS:TI~, - -~ ,  

whatevcr ihc prcq ct1c;l dlf  f ~ C I J ~ ~ I ~ S ,  t o  bi-cck rn th  iho l lmosq~l lo-p,;yrImn-hourn 
Lredrtzon zn? t o  rdor?c c .lo,c ' r v - ~ l c c d  r a d  xcc r sc  method o i  entomolo&.cel 
assessment. 

4. The cn-bomolg6c.. 1 Infcctron Pot~r i -c~nl  , , A ~ L , - ~ -  - 
The most uscfhl ~ d e x  thc cn-bomolo~~& m:,ht p"o-nc12 LS i-~p~^%s3ntcC? 3;' 

t h e  product or L:irco cntomoiog~cc-l iilcasu,c,izeatr 2nd on; desoy~-?h.c L;cboi*: 

y- ii, - nu%x1= of v ~ c L o r - m o s ~ , ~ ~ t   or^ 

b~txn;, c,: ch oor so2 

,1. w h c ~ c  1s thc  prob~b~- l j l J r  o i  SJ~YLV:L t'nrough 'onc h m s z - n s i t  or onc 
p n b c r o p h c  qrcrcl.-., s 1 s  i;hc SL70_"OQOl?lC q r c l ~  of t hc  p2cv~ lcn t  Pl~smoSilvro, s 1 - ; 
LS the gonokroph~c &rclc of t llo, vccLor (~mdcr loc2l  c0;1Clltions). Thi - ~ T I ~ L ~ L  7 - 
would bc cx,src,srsd bTJt 

numbcr , of t r~gpcc '  survlvars (2!+ hours) 
nwniic? c k r d  m rooin -nd In  tr?? 
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The i ~ s u l t i u g  fi,m-c would rcpscscnt Lhc w m  thco-ct lc~~L Ci_?il;r 
rat ,  of t:?nsiolssxon m -tjlc locclit-y, bh~lit IS,-% c l f  t . 2 ~  l i l f ~ c i l ~ l t y  0.' 

m;m t o  ~;l ,osquto W L : ~ L  10C$ and ",ic v-.cior were 100% ef f iczcnt . To tr!:= 2 

hypothctlcal zmmple, 1 ~ t  11s sucposc. tkt r n  a sysr,cyod vxllc?:~ of 1,000 
mh?bitmts, ec,cl-i pczson on an mrcrzz.: two i sz t \~s  pir gondkro~h~c  cycle 
of t'nc vcctor, t h ~ t  kLU: p f  tlzc v ~ c c o z r s  f i cds  c;r on mn,  ci'd Lhzt OQT 0.5% 

A of thc b x f , ~ ~  c20 by E G ~ ~ ~ L -  s of ~ i l i  GC$Y-~~L e;c, The cntomologlccl zndox o-" 
p o t o n t ; ~ a l  d?x$r '~:~nsmsszozl, o r  tilc c n t ~ o n c l o ~ - i c ~ l  mfcc'clon p o t c n i a ~ l ,  w3.Q - . ----G ,-..-- ---- -- 
then bc - 

If 2n errtomologrcal infection potuntx.-1 of 5.0 were obtelncd soon ci%cr 
the f l r s t  sp lqnng m a holocndcr~ric l o c e h t y ,  thcrc would obmously bc some 
r e s i d w l  transrolssron gowg on. Howcv[:r, t h e  s a ~  indi-x In an am?  of low 
endemmty, or ~ h e r c  ropeacd  spr~ '7yin~ has elmod d-m.-ncd the parasl tc  
i-eservoir, would demonstrz LC t h ~ t  - t ~  nsl~ilssxon 1s succcssfullJr intcrrwtct l .  
For example, whore onlj. one Fcrson s n  ;1: t hous~nd  .S L T ~ C C ~ ~ . V C  on any gsvdn d ~ y ,  
%he dttlly p r o b a b ~ h t y  of on occu:-rcncc of ti-rnsnass-~on bzck t o  m;n would be 
5.0 x ,001, or 1/200, In othcr  xmds wc wouJd m p c t  one casc of t r r n s m s w o n  
every 200 deys I n  thesc u r c m s t ~ n c u s  - c sxtucbon w h c h  must lead on t o  
e rd i ica t lon  protzdcd thpt 2n cfrZcicnt s f s ten  or" s u r v z ~ l k n c e  1s oporctrnp. 

5.  hn entomo1ogi.c-1 &ex f o r  areas undsr s p r ~ q l n g  

I n  prrctxcc lt IS mom bLkow thcb thz c ~ o , t o l o $ s t ~ s  m r s ~ r c ~ l c n t s  i n  r 
spreyed loca l i ty  m i l  f a l l  t o  dctcc'c -uhc s u i ~ v ~ l  of kqm .r,,c%or to  2 L PS!,L^OUS 

egc. =S index ml l  be zero, but he will not bc w a r r m t ~ d  i n  put tmg rt  
f o m z d  a s  vokd d o s s  t h ~  m ~ a s v r c ~ z n l s  t o  dcfie,ernrine agc (whether -by. 
Pblovodovals techniquc o r  by t h c  a1t~;natlve m t l ~ o d  suggcstdd ~ 7 1 3 0 ~ ~ )  a rc  bmcd 
on a l z r zc  numbsr 'of obscrvztlons. 

AS long a s  the rcscrvolr 0," infcctron rcinillns l v g h  i n  mln, a zoro entom* 
logical xndex IS t h e  o a -  rcns cur l  g om, But *cn ~3~ ~ 1 2  has bccomo r3rc 
l n  2 s p r ~ y c d  r F .  t he  coilc@ of 2 thi.~shold infccclon p & c r z t ~ . l  should 2cqdi'o 
unportancc zn d c t ~  11nnu:10. whoths r thc l2tzt,rm.-&xon of Lranmisssa  1s scc l -~ r~ .  - - 
Only d x p r l c n c ~  c>i silw shah  hi. ~ ~ 1 ~ s l 1 o l d  ;igwL 1s wldcr ci?y grvm conc?lt~o~lS - 
2,s. i n  o r c a s  f o ~ ? t ~ r w  s U ~ J ~ C ~  t o  ? c ~ c P ~ ~ ; I ~  t r ~ n s m l s ~ i o n  by c h1gkd.y clrfzc1znt 
VCCLOP. YO such zxp<x.-lcnco c n s t s  a s  yet, sxncc prob~blJr the rcasvnmenl cxf 
the  entolnologxccl L ~ C C ~ L O ~  )otbn;nt;L:l h; 3 L I & C ~ Z  bccn c" ztomptcd. Yct t h s  
xndcx cmLd and should. become thc ycrd&~cl:  supplied by t h e  &ornol~l.s% f o r  
rsscssmcnt of t h o  m 1 ~ 1 ~ 2  crad~c; l%lrn ;1 '~~~1ck p h ~ s c .  

6, Nccd f o r  f 1 ~ 1 d  t r ~ a l s  on mcthod 

F i r s t  01 c7 ll the mctlicd sug;,st~d ohm16 be clppbcd C Z : ~ T ~ I M ~ ~ % T ~  111 

sclcctcd _srojccbs. T h ~ s  mi:;ht bc donc by opcretional rcsccrch teams C O W O S C ~  

of two &omolo@.sts and twb t i c n n - ~ a a m ,  as& pd t o  arccs  where c a r o f d  
r;l-Qri?12 ~ U . r v ~ l ~ ? ~ l C c  i s  z3bU2dJr i n  bclng, 

Two Lrks i n  t h e  mbhd grcscric pz?ciilc-l d ~ 7 i l c u l t i c s ;  but CVCW 
c L o r t  should bc rwdc t o  mcrcolilc lhcs,, - s  t h c r ~  rncy be no e l tc rna t lvc  
tcchucLuc.s cc?pablr, of ~ r o n c l l o g  '~hc anmcr t o  t h e  I I L ? - L ~  ~ c s t l o n .  
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The &fficul;re:: of apclfinz Polovodova's dissdction b s m a l l  
vector-species a re  pr obebly a ?natJLer o f  psa c ;:- ce a d  technlccL pm~etence.  
The dlsre'ktor mU r e o a r c  sood mscroscope- and saasfac-lory ~norkLng 
c o n ~ r t i o m  cT.ooe Lo %he ~~YItiix sl Cc. Thc bss: -y-ns of sear-! g these 
a g h t  be by mea.ns oi" 8 capawn-%ype d r  am-aniiula~ce t p e  of mobile 
laboratorj  . 

.?bI&8m~en~nls  02 :,he y a k  of n U ~ ? e r ~ t y  are  rcnlly- 110 mbstrituke 
%or jPolovodomt s me%hoa, ; l m l s  should not be so u ~ ~ d  unless e m y  e f fo r t  
h a  first, bcen mde io detwmLne %he aci;uel ~~hpaological age af the 
mosq~itoes. They a l l  uliroduco 'the assumptzon - alihst certaiZly a 
migleadlng one - that the proloabaty .of dazly ,mrrv5val. rcroains cons-bat 
'through %he- momAuitof ,a5 life. 

Can hhe 24-hw mn-bitmg ra e generally be meamred? In many 
oounbnes tbe dl: f ~ c u l t j l ~ s :  a x  m%iril;. socia l .  The enwlmologist, trained 
to get close to 'chs moscpl-to, here hsa f;o geL as close to hvman beings of 
(it fnay be) anoihcr cUl Lure and r2ce &an he. 3% is essenkia3. to win 
and. keop *t,heir collaborat~orm irl the capture of brAbing mosquftoes, 
FjnanclaJ. rew2rd.s t o  boys who eerve as  b a t s  are of helpful, and 
momt ofl"sci3.l recogmtxon, %re impor%anC, h&ever, is the p e d n e n t  
pmdaion of a trained p b h c  i+el.qk&s o f f i ~ i ~ ~ r  who must rspeebdly 
explasrk .t;o the beople the object of the work, 
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PRGMBILLTY - OF bUi?TJIVddL Oic VECTOR T~IlKtUG:I Oli: CWOTROFFlIC CYGF;: -- 
i'BL4SURTD BY TtE K O U S E V I s I T  SIEVIVAL-LZ!E - 

I. Bx fiii;mg e sar<yed room o r  hll-t, w i C h  xnlet  ualvcs, $1002 sheets  
and ou"cJ.et trar,s, zc shm'ld bc O O S S ~ ~ ~ F  JGO nrea,mre with a consisi%e~& ddegr-qc- 
of accuracy the arobobSlillfjr of c u - r v ~ v ~ l  of e n~osqu;J;o which enters  io l'aed 
o r  t o  rest. , In tlvs way w e  my asccrQin thc l o c a l  house-ttisbt rr;umval- 
rate.of the  vector species, at 3 n y  d e ~ i r c d  r l l t c rwl  a f t e r  the sprapng.  

2, It i s  l i k a y  *ha-c some msqu~ioc:,  111 evcry populaij.on subalsb 
entirely out-of-dma Xrom one omposltion t o  ~ n o l h c r .  Otlsers may fljr 
from house Co house, a w i z l ~  t o  the zrritiznt actxon of DDT o r  sons other  
s t i ~ u s ,  Nevertheless, m a higIiljr endophLlic vector qxcies we my 
$uppose thaL the n o m l  behadour-patbern of ihe fcmnle mosquito .is t o  
onker e hwse  to seek a blood-meal, a f t emard t  rsraalrung for a shorter  o r  
longer perrod while t h e  ages are developed. Once having l e f t  %he house 
she my be expecf.ued not 'a enter another un t i l  she has Jaxd her eggs and 
recpkres another mem. hr"&er, the bulk of ,dea ,.hs a h l d  oecur*e5t&r 
wii&iri ;he sprqred -houses o r  as a direct r e s u l t  of -cnaZbs t o  t k m .  LE %&s 
is so  we may r e  yard the hopse-visit survival-ra Lo as a rough equivalent of 
tQe average prababiJ,i'& of survival through cne ~ o n a t ~ o a ' n i c  cyele, fmm w u s h  
we ~y proceed to oc~cv;l;tic what pmpcnhion survives to %he m i n h l  ixZect;Lw 
age r d  

3. T h s  calculaCicm IS of kortor)\3G kd mablr ifie m-tomologist h 
can-dbute mose t o  iihe a ~ e s ~ e n t  of ssszdu?li apr~yin$ ,  a& it has been 
suggested &at some f i e l d  experiments be miLiinJVed t o  emlua'~e mcLhod. 
A WHO operetienal rescL$rch k&n might be assigned to t h  rrork. 

The only r e l l ~ b l e  alLcrn~1k1vc nencthod of measuring tk yonort iol l  of 
mosauitoa- WLIJ ch a t t a m  miruml in fez3 .v~  a$ (o r  llepidcmiolo&c~Zly dmgcrous 
age'$) i s  by the d 7 j j ~ c u l t  t ~ c i r n ~ ~ ~ ~ ~  04 ovariolar dxsscction (Polovodom). 
lllis w i l l  have to bbe uscd a s  a cross-ckck m ihs field expermdie, wh~ch  

a l u e b l e  to- czdopt -the. former method G p l n c e c  where t!lc ova&l,.s &eocctxon 
1s too hi: l c r l l - L  o r  too tmc-conommhg. 

% h u  w m ~  exprcssecl by tho formu3a. v (s /~ ) ,  where (under 104 
,condihons) 1 s  the pmbabi l i iy  of m v l v ~ l  through one houssvas i t ,  2 
is  "he sporogordc c7rCI.e of the nrcmlmti  Plasmodiuni, end & zs t h e  
gonot ro~hic  cycle crf thi: vector. The w l u e  of - V wo~lld bc c m o s s e d  by: 

number of surv*vors (24 hours) 
number dord m t 2 a p  am3 in room 




