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Thc specles of A. pharoensls nas regarded by Itirkpatrlck i n  1925 
a s  ,a potent la l  malaria vector In  3,gy-p-t but no evldence mas S v e n  u n t l l  1936, 
-,hen x t s  ~ n f e c t l v l t y  demonstrated slrnultaneously by Basber & Face and by 
- * ~ . d w s s  on specimens brought from some l o c a l l t l e s  i n  i : ~ t  ~vhere a sporozo~te  
r a t e  of 0.33$ was obtalned by the former qorkers ELnd 1.44 by the l a t t e r .  I n  

t o  the habl ts  of -1. pharocnsls, B&er & - k c e  remarked tha t  ~t occured 
a ~ u n d u l t l y  I n  areas of r l c e  cul t lvat lon but&as scarce m houses and s tables  
xchlle ~t showed w k e d  peference  t o  con,yregate m tents .  F a s ~ d  (1937-1942) 
o'?semed d h a r o e n s l s  res t ing  m r i c e  f le lds .  Concermng the I?nthropophI.lic 
lnCex, the prec ip i t ln  t e s t s  r ~ a e  by Earber & -ace m 1937 showed tha t  A, pha- 
roensls collected from human habltatlons ave 97.5$ poslt lve fo r  human blood; 
lrom stebles  t h l s  percentage f e l l  t o  10.2.  l l t h  the selection of thc h e l d  
Tr~lnmf: ires m the cllrect vlclnxty of C a r o ,  the mrlters were ,qven an opp- 
o r t w t y  t o  lnvestlgate the l e b ~ t s  of the specres. Prel~rmnary studies made 
I n  1'1.33~ and June 1959 showed that the 3'1eld Tra~ lung  . s ea  1s a malasloue area 
and tha t  L. phwoensls 1s the only known v e c t o ~  present there. I n  a survey 
made I n  June 1959, denslty of 1, phaxoensls xn houses, during daytime hand 
ccptureg, was 0.23 nosaultos per man-hour and by f f i t t l n g  an average of 1-76 
~osqu l tog  per room was obtaned. -i& most daytlme collections there was a 
prt .pond~ance of -blood fed and half g z v l d  females while the g a v l d  were 
e l the r  deanty or absent. The present rnvestlgatlon was lntenslf led a t  
selected f m n s  la the T.T.,?L. wxth relatively large patches of r i c e  cultlv- 
atl-on. It s ta r ted  on 12 July 1959 wlth obsemat~ons  on ou t l e t  traps which 
proceeded r e g ~ d a r l y  until about the end of October 1959. Vsrlous attempts 
,*ere made t o  study the noctursl  a c t l v l t l e s  of 1. phzixoensls and s few t r i a l s  
*?ere also made I n  respect of determnlng the t m e  and stEges of l t s  exodus 
from houses, 



The presence of A; phasoens~s i n  natural  outdoor she l te rs  a l so  occupied 
p t  of the present study. TO d e t e m n e  the anthrophlllc index, blood meal 
sanples were taken from m i o m  reslang places and sent t o  the  Lls te r  Institute 
f o r  ~den t l f zca t lon .  The r e s u l t s  &oh have been recelved s o  fm are  given l a t e r ,  

i t  should be emphasized tha t  data presented m t h l s  paper is only pre- 
liminasy and views Dven xre ten ta t ive  pendlng fur ther  confirmation, Ths whole 
work done m t h i n  four months perlod may only be considered as  an approach to  the 
problems connected with the principal vector In  the U.,;,R., tha t  ma;y be useful 
fo r  fur ther  s tudies  t o  be inaugurated durlng the preparatory phase of the 
l i d a r l a  Fradlcation Campaign of Egypt. 

Descrlptlon of the axea: 

The f l e l d  t r m n m g  area is  a seqtor selected I n  the southern par t  of 
the >Tile Delta, whmh 1.8 known as Ciea Pronnce. MorB precisely, the axea 
occurs at about 12 Irm, north-west of Cairo. dbout 25,000 xnhabitants l l v e  
I n  the area, distributed on four  v i l l ages  and 68 scattered farms, hh.th the 
exoeptlon of the  unlevelled edge of the western deser t ,  the area i s  a f lat  
land coverlng 57 sq. km. of arable lmd.  Land i s  u t l l l zed  i n  rmxed crop 
c ~ ~ l t l v a t l o n  such as  cotton, r l c e ,  corn, vegetables and others. The r l c e  
cultivation l a  patchy and may vary from one year t o  another. The area has 
not recelved any house spraymg or  l a s v ~ c i d m g .  The present entomological 
investsgations were concentrated I n  a few farms which had r i c e  cul t lvat lon 
I n  the summer of t h ~ s  yeas, I n  the background there is one v i l l age ,  Kombera, 
of about 2,522 lnhabltants whlch was also Subject t o  observations i n  the course 
of the  ,o;eneral routine monthly malarion~etrlc and entomological surveys of the'* 
whole ares. 

I'ialaxionetrlc surveys were casrled out by the Trmning Centre personnel 
from +rll 1959 u n t l l  October 1959, as shown In  Tables (1) and (2) on page 3, 

The mean temperature and a v e r q e  r e l a t l ve  humldlty during the period of 
ohserva t lon,  according t o  da ta  collected by the Egyptian lbtereologlcal  Office 
f o r  Glza Provmce, were as  follows: 

Date - 
11- 16/7 
1%-23/7 
25-31/7 
1 - 6/8 
8 -13/8 
15-PO/% 
22-27/8 
30/8-3/9 
5/9-10/9 
12-17/9 
19-24/ 9 
26-30/9 



" 3  ( 1  Pmaslte Sqvey I n  local&les of the L.T.B. 
:?here the Cn_t~molo:>cel Investlgatlons mere casrled out. 

No survey was made I n  Yiambera I n  September end 
no survey was made I n  the 8 'arms I n  June or  September 

TLBLZ (2) -- Paraslte Survey m a l l  v l l l a g t s  2nd f a s m s  of thc 
-'le ld T r a m ~ n ~ :  Iqea. 

170 survey was made i n  vll lnges during July 
170 survey was made In  fa-rms durlng June 



T'ic rtbovc d a t a  sho~m the  m c l ~ ~ o u s n e s s  of the  !?icld ' ? r c ~ n l n g  Area, vhere 
?;'lo entonoloplcal ~nves t i ,na t lon  mas c a r r l e d  out ,  It ohorrs a l s o  that most 
~ ~ f e c t i o n  1s locnllzed In farm. This (lay be explmned by tlie f a c t  that 
ihe  c lose  proxlmlty of fmis  t o  r i c e  f l e l d s  renders  bhe small hwnil~l popul- 
at1011 more e x p ~ s e d  t o  a h i ~ h e r  b i t i n g  r a t e ,  consequently t o  a h ~ g h e r  r l s k .  

I;onevy, t rmsmsslon i n  the  YTA on the  ~rhold sec~oed t o  have b ~ e n  of a 
lor1 pace trhrch nns y e a t l y  enhensed I n  October. A l l  pos l t lve  cases were 
idcnti ' f ied as F. vlvsx;, t h e  o ther  spccles have not  so fax  been enoountered, 

I) Outlet  Wndoa traps. 

The m a n  object ive  of t h e  use of window t r a p s  Jms t o  c o l l e c t  
infornat ion on the  exodus of & pharoensis i n  unsprayed areas under ns t -  
urn1 condltlons, Threa t r aps  irere l n s t a l l p d  i n  f i v e  rooms se lec ted  l n  
tLaree fnsms, a s  deflncd i n  thc  iollolvlng : 

?rap 1 - was f lxed onto a rnndorr faclng north I n  a bedroom of 
z mud house, Observation n t h  this t r a p  s t m t c d  on 13 July 1959 and 1s 
n t i l l  proceeding. Tho room has only one entrance v h c h  opens lzlto a lobby. 

a 2 - was f lxed onto a bedroom xnndom ?acing south, i n  the  sane 
!louse, opposlte t o  the  above. Opercttlon of tliis t r a p  s t m t e d  en 13 J u l y  as 
z3ove. The room has only one ontrance, a door opening I n t o  a lobby. 

Trap 3 - T h s  t r a p  was zns ta l l ed  i n  another farm, r u e d  t o  a 
b c d r o o ~  vnndom f a c l n g  north. 1111s room had. o i l y  one door nhLch opened 
nlso nor th  comec t lng  t h e  room d l r c c t l y  $ n t h  the  outslde. It ,ias found 
necessasy t o  f l x  a screen of ~utc c lo th  on t o  the  outside of the  door t o  
e l i m n z t e  escape of rilosqutos t'rlrough snail holes  that ocaured betaeen the  
? oor frm acd t h e  va@. . The o p e r a t ~ a n  of  t h s  t r a p  s t b t e d  on 2 4 !q.wst 
1939. 

The t r a p s  used I n  thls xnvest lgat ion a e  of the  porta-ole type,  
virlch have ~ 0 0 d e n  f r m e s , ~  the  dlrnenslons of m c h  a r e  55 cn x 35 cm x 35 crz 
t o  vrlvch is attached a cone of mosqulto n e t t l a g  a l lomng passage of I ~ ~ O S ~ U ~ ~ O S  

that f l y  out of the  morn t o  the confadement of a monquito n e t  cage-llko t r a p  
asound the  cone, To p o l d  l o s s  or" txae ,  a s r a n p n e n t s  were m d e  t o  remove 
the  t r a p s  when each had mosq~utos m-tl replacing xt  by another enp ty  trap.  
Inhabitants s e r e  i n s t r u c t &  t o  s l e e p  l n s l d e  m d  c lose  the door a t  d a m ,  
keeplng r t  closed until tifne of c o l l s c t i o n  ~111.ilch rras usual ly  'uetroeen 8.30 
%nd 9.30 am. T r a p  mlth mosc._~ntos p b e ~  t r ampor ted  t o  the  lnooratpry f o r  
exaxnnatlon. Xlthoug? i h l s  w a s  ~ e n e r a l l y  followed, some ~ r r e ~ g u l a s l t i  e s  
could not  be excluded. The number of days of operntlon of the kraps per 
week var lea ,  thus the aver* f o r  the  meek 1s represented o y  the average 
m o s q ~ ~ t o s  col lec ted  per t r a p  per  day. Collect lone from rooms of traps were 
mede every second day. 



I n  the  ~ l z l t l a l  stcqes of the  inves t lgat lon,  dctcrrmnatxon of 
S;Lla stages -.as made an t r a p  co l l ec t lons  but l z t e r ,  s f t e r  s t a f f  was 
k-am&, Chr~s topher  F steges z lso  mere s l ~ ~ u l t c n c o u s l y  determlncd 2nd 
!%tes an a t t enp t  was m d c  t o  determine the  proportion of i~u l l lpaxous  
--ad pasous fenales ,  but  on a fc.7 nmbcrs ,  thus l t  1s n o t  Included &re. 

I'evr m g h t  cbservatrons lrcre planned durmg J-11y and --ubwst 1959, 
r ~ t i ~  a vlew t o  6 e t e r m n m g  the onset of a c t l v l t l e s  of A. p h a r o e n e ,  n l g h t l y  

~ i ~ ~ l u x ,  xndoors and outdoors b+tln;c h j a l t s .  I n  the f l r s t  m g h t  observations, 
tne  f x r s t  rn-lter noted tnc prcselzce o f ,  pharoensis populatlon post  feeding 
resting on cot ton znd o h q  p lan t s  (I?~.Jlscus ascolentus)  and on the  outside 
of w a l l s  outdoor , hence co l l ec t lons  froai such s l t u a t l o n s  were mde 
spatematlcal ly ' c h r ~ ~ g h  the  hours of the  n lyht  and f u r t h e r  n lgh t  obser- 
~ ~ ~ t l 0 n S .  

S m p l e s  of blood meals -rere taken from mosq?lrtos resting on 
co t to~z  and olaa p l a n t s  a d  f ron  outslde walls vrere sent  t o  t h e  L l s t e r  
Lns t~Cute  f o r  preclpxt ln  lden t l f l ca t lon .  

Collectrons of mosciultos dur lns  n l z h t  capture vere made on 
su'ajects s r t t l n f ,  o r  l y m g  out&oor ceax houses and subjects  s l t t ~ n g  
or  l y m g  - lndoor . The collection at  each s l tua txon -.?as made by hand 
c?pturc by one collector f o r  15 rmnutes Every hour of the  n q h t  from thc  
onset  of b l t l n g  a c t ~ v l t ~ e s  wit11 the t l n e  when the a c f l v l t l e s  were f u l l y  
depressed. '%en z, c o l l c c t ~ o n m e s  obtalned from two sub jec t s ,  the  figure 
was reduced t o  one. Ir. a l l  observations mosoultos vrere col lec ted  when 
they were on a c t u a l  b ~ t c .  

The object lvo of tins t r i a l  was t o  confirm the  outdoor r e s t i n g  
h a b i t s  of p a r t  of the -I. pliaroensls populatlon rfhich -v?s observed earlier 
by Earl& m d  t o  c l s s s l f y  nosqultos obtclned from outdoors s h e l t e r s  accord- 
~ z g  t o  S e l l a  md according t o  the r e s u l t s  of the blood. p r e c l p ~ t l n  t c s t s ,  

,.fter p r e l l m n - q r  seasches I n  vzr lcus  types of vegetat ion,  ~t 
;rzs found that phxeoensrs popu la t~ons  favoured r l o e  p lan t s  as a daytrtlme 
resting place. C o l l e c t ~ o n  from r l c c  plrtnts by hand eczpturc was strenuous, 
tlme consurmng and gxeldcd only a s n z l l  nw-oer of mosqutos. ilence a 
cubical t e n t  of  143 cm x 141 cm ~ 1 1 t h  3n o v e r a l l  holght of i 5 5  cm. 15-20 cn 
of rihlch a r e  pushed l n t o  the  s o l l ,  vras dcvlsed by the  f l r s t  miter. The 
roof and c n t r m c e  of the  t e n t  vere rn3.d-e of mosqmto netting but  the  r i s l l s  
-sore m d e  of canvas. The t e n t ,  w h ~ c h  can be I n s t a l l e d  r : l th~n  10 mmnu-bes 
is l a t e r  l ~ f t c d  2nd d.rar,zed m r l c c  i l c l d s  for f u r t h e r  placements. I n  
~ n c k  placement, two c o l l e c t o r s  xent t o  the  lnsrde 3ml the  door vas txg1ltl.y 
closed. -:Ice p l m t s  were shaken, rtosqultos ,rere seen on t112 canvas s ides  
o f  tho t e n t ,  ,;hereby tncy rrcrc col lec ted  by suctzon tube. ~ o l l e c t l o n  of 
each placencnt ,as res t i - lc tod t o  15 m u t e s  by t-70 col lec tors .  Yost ~011- 
ect lons  yore :dentlfxed by blood dlgcs t lon s t e e s  of S e l l a  ( 1 ~ 2 0 )  uld blood 
z e a l  samples vere  scnt  t o  the  T ~ s t e r  I n s t l t u t c  f o r  p i e c l p l t l n  deterrmnation. 



. I V  TRIAI, POR DEE3.IININC; TI43 EXODUS : 

I n  the course of aludy of the exodus of 1. phwoensls, t i ne  
only allowed for  two t r l d s  v h c h  should only be taken a s  approach 
to the questlon, 3urin$ night observatxons, rooms of Traps 1 and 2 
were ut l l lzed.  The tent  devlsed by the f l y s t  t ~ r t e r  fox regular coll-  
ectlon of mosguitos, was a l so  introduced m thzs tr ial .  a f t e r  belng 
f i t t e d  t n t h  an out le t  trap. 

I n  the two trials made, the doors of the rooms and t en ts  were 
k p t  opened u n t l l  1 m. a f t e r  which they were kept closed stnd colleotxon 
&om traps was made a t  hourly intervals .  The human subjectdwho s lept  
In about 10 pm were allowed t o  go out a t  5-6 am md the door of room 
]lo. 1 was kept closed u n t l l  9 am,only mhile tha t  of No. 2 and the tent  
were kept closed continuously u n t l l  9 am, 48 hours la te r .  During the 
48 hours too, collectxons were'made from each of the three traps a t  
b u r l y  in te rva ls ,  except durlnglught  perlods extendlng from 8 pm to  8 am. 

hbre de t a i l s  on these t r l a l s  are gxven l a t e r ,  

For convenience, r e su l t s  obtained from mght 
cbservatlons m e  presented before proceeding to  other observatlons. 
h ~ h t  observat~ons were conducted on 22 July 1959, 5, 19, 26 August 
lcgg* se su l t s  of the 15 mnute captures made a t  v e s ~ o u s  s l t e s  every 
hcur of the night m e  illustrated i n  a g s ,  1, 2, j & 4. I n l t l a l l y  i t  
ms d r f f l cu l t  to flnd access to  human sLIbject5 I n  the looal mud houses 
bdt t h i s  could be solved l a t e r  I n  observation of 26'L2ugust. Apart from 
the l a t t e r  observatxons, captures were made not//regularly a s  lnhabltants /=d 
d ~ d  not re txre  before 11 pm. Indoor counts taken from the ten t  device 
mere more controlled as  the subject was a labourer tenporarxly employed. 

It should be enphaslzed that observatlona mare 
made a t  summer tlme which 7m.s one hour i n  advance of the loca l  trme. 
Local tlme bexng two hours In  advance of Greeninch Lban Tlne. Obser- 
vatlons made a t  dxfferent dates  were not ~dentxca l .  Thxs might have 
been due par t ly  to  changes m c l m a t l c  condltlons and par t ly  t o  ~nd iv idua l  
varlatlon caused by c h a n s  of collectors I n  some n1gh'h.t-s. Nevertheless, 
the observatxons exkublted comlon character ls t lcs ,  

T l r s t ,  a l l  observatlons showed tha t  A, pharoensis 
1s an ear ly  b l t e r ,  Durmng the period of observatxons x t  s t a t e d  b l t l ng  
about 20 nunutes a f t e r  sunset. To x l lus t ra te ,  data of collections made 
a t  the very onsat of bxtmg a c t l v l t l e s  up t o  10 pa. is  shown xn tho fo l l -  
ornng : 



Site Date Nuuber collected ut 15 $ of to ta l  
minutes per person- nightly 
one co l l eab r  eollec tion 

: I k m  human outdoors 22 July 
20 8-€ 
26 Bug. 

T'wwa in tent device 20 Aug. 3, 2,@ 

31ra.n in l o c d  mud house 26 Bug, 1. T 3 ~ $  

%om camel outdoors 22 July 
a 4-ug, 
26 kg. 

The merage m b e r  of bitea received per pexaon per 15 &mate perid 
3-irmghout the night 1s given in %%la (3) .  During period sf absematiaas 
th i s  average was fsr human indoore 3,75 - 4*4 -bites; T o r  huwm out&ors 6.3- 
13.9; fa r  h w  in-tent 4;45 7; for Inman in rick fieus 10.2 and for 
animals ~ u t d w r e  l l ,? - 62.5. 

Seeod, bit5ng w t T n t i e s  i n  most observations were anppressed about 
h31llf an bow before sw-ise, m r d ,  xn observatians af 5, 33 and 26 August, 
& e e  mas a tendency t o  renewed bi t ing a c t i n t i e s  on anlrnals outdoore, %n t h e  
last hour before actxvltiea we- finally depssed, %rhfle on lmmma activltxea 
'rr~adually decX%&. Fowth, i n  all &ematloria t b r e  was a bnbe~cy tmwdts 
reductfon of &iv~ t%os  8hortw after the i n i t i a l  peakF %hen mosquitos b e b v d  
ctifferenkfy la te r  i n  various nights. For ex&iqle, on 20 August, the level  of 
biting rect5vities re&ned neach the same v n h t  a dxskneb pea& for about 6 
I.WB 5n inhe dddle of tbe ni&t, where- on 5 AuguaZ, aati-rities fllkt4clted 
fkoquently. 

FuPther the trexd of bit* act iv i t ies  on huHlans W ~ o r a  s e d -  to  have 
2een sluas% pfs-&J%l to th& of the outaoors, w i t h  solpa indication %bat -- 
-7ltdoars WBB ~ a m  interne on humans turd even more e ~ r a t e d , m ~ s .  It 
18 m%hsz difWGt, hogever, t o  draw a v d i d  eonu%us&xAFom a f exs oBser~atioRe 
1% && Pasiables &re inwltzed. 

h2yTvro .t&.ala could be Mtae m l;he course- 4 tNs- i%veetl@tion, 
m9h.t ~Weva t ions ,  

"Phe fir* %Et%l started on Jednesdw 19 A u g w t  1959 &nd %mpised the 
bedroow trap (I%, 2) faow smth  and trap (ETO, 2a) facing east, insidled in the 
tent device new hnm hbi$atien. Mosqmtos m e  ~ 1 e e e d  off at the st& &OHL 

the bedPoom miL .the tent, !!+!he door, which 1s the d y  enk~rmae %a %he b&ow 
BIW kept mde wen for  5 h o w  for mosquito entry start ing from the onset of biting 
a o t ~ n t a e s ,  whle  t M  of the tent  was also used for 15 mb&e night; oaphree a* 
haxwly intervals, 5.0. it waa exposed to  ~oaquxto en* f o r  about 10 hours. 



Clearance of the mosguitos from traps vas made hourly un t i l  midmght. The door 
of the r o o m  was clos ed on subjects, sleeping ~ n s l d e ,  a t  1 am. of Thursday 20 
11w16t 1959. This door then had t o  be opened for a few mxnutes t o  evacuate 
subjects a t  5-6 am. but m s  cont~nuously sealed thereafter un t i l  8 am. Saturday 
22 d . t .  The door of the tent  was closed from 6 am. Thursday 20 Augu& un t i l  
the end of observation on Saturday 22 A u g u s t ,  as above, 1.e. closed for about 50 
hours. 

The second trial whlch started 0x1 Wednesday 26 Auguet 1959 comprised 
the above bedroom and the tent  operated i n  the same winner as i n  the f i r s t  trial. 
In addition, two more traps were added, bedroom -trap (No. 1) faoinp: north and 
bedroom trap (NO. 3 )  also facing north, installed In an adjacent farm. I n  this 
trlal these two traps were operated In the same way 8s they were operated reg-  
ularly i n  the prolonged xnvestlgation i n  order t u  assess the validxty of r esu l t s  
of o'oservattions made from 1 3  July t o  31 October 1959. In both rooma human 
subjects s lept  and were evacuated about 5-6 am, of the 20th. Doors of the 
rooms with traps (1) and (3) were operatea m the same msnn& up to  8 am, of 
the following day7 Thursitay 27 August. Then they were opened all day tm t l l  
6 p. when they were again closed unt f l  8 par. Thence, doors m e  reopened 
and inhabitants slept  I n  and were instructed to close doors about 5-6 am. 
'?esults of the collections ma de axe according t o  the following scheduler 

Time Doors of Traps Doom of Traps Collect~on 
(2) & ( 2 4  (1) & (74 prom traps 

'ed/Thur, l e t  nxght 8pm-h opened opened bufb 
'Thmsday, 1st day 1&pm closed closed b u r l y  
~hur f f i i ,  2nd lu&t 8pt1-8am closed closed 5avlr8am 8ELm FTideiy 
~rldeiy , 2nd aay Sam-8pm closed closed 6pm-8pm howly 
Z'rJSat , 3rd night 8p-8m closed closed 5tun4am 8am Sat. 
Saturday, 3rd day 8-9arn closed clased f ma1  obaexvation 

From the above schedule ~t 1s clear tha t  8 am. collections of the &d 
.and 3rd days represented exodw throughout the previous nxght, - Mosquitos were 
1- remmA~om traps and unmedrately classified according t o  Sellbra stages, 

the  two trials, Table (41, (5) and ( 6 ) ,  
~ndzcated a exodus of A. oensia popogulat5~1-1. 
I n  rooms that w e r e  allowed opened fo r  n6~qt&4 entry the f i r a t  half of the  night 

l-. 

and then sealed for  about 56 hours, exodus of m s q w  not manifestad %ti% 
they becsme at the latter stage of the gonotrophc cycle, -33% --_f_lst trial 
( trap 110. 2) about 35% of the total. exodus of slosquitos d e  b~r fefiblf)~ In 
Sel la  stages V and V I I  a f ter  31-32 hours and about 38,746 d e  e ~ o d ~  when they 
were f u l l  @avid a f t e r  41-42 hours, The loss of one obsema+.ion at 29 hours 
did not allow dramng f lrm c o w l u s l ~ n  fxom the &hove observatzons, Elo?Fev~r, 8 
meek l a t e r  the second trfial e v e  a reading of exailu8 a f t e r  19 hours. &squitos 
came out af ter  19 hours ia 



the second t r i a l ,  cbnstztuted,5.$ as Sella stage I; g,8$ as Sella  st- 
$l,~$j: s.8 stla atage 'VI axld 5.9% as full  grav3d in st- V9I. 

!?he presence of a proportion of g r and  fenale3 a f t e r  19 burs f roa  
clomng the door or  24 hours after She w e t  of b i t l ag  ackivitiea, t~w also 
observed i n  mos~uitos coroing out of the tent-- at the same tme.  

It qr be sup&Imw k assume in the present c i r c ~ t a n c e s  %ha$ 
- ~ c h  f c d e s  Irere ee3-lx biters v-ch could secure a blood meal. at  the very 
onset of biting activities, as the doom were kept opened fru' &wt f i ve  
hours in the first half oE %he i2lltxal n i ~ k t  of observation. Also because 

the tao tr1a there was exodus at e a r h e r  at@-m sow traps, it m y  
be pos@lbl@ that s m m  feimles in Sel l s  stages IT & V, -on be- interrupted 
fron Biinc o t h e r  indoor resting places, m y  seek shelter indoor again. 
-3u8- e n  -&e q & ~ t ~ o n  is &%her oompkcaked I£ it is owaidered i n  thi, 
light ef some other dbses~atxons rnaZte by Zalzss and Thymnkis (1959) during 
t n e h  studies m the su%cepGibilrty- of A, phasoens5.s -_to rasecticxdes. 
11% order to  obtdn an ~ d e a  on the progress of bload-d',geritim, bstcbeil of 
mos@tos were kept m k v ~ d u a l l y  in tube@ pexalXel t a  thase whmh weqe 
un&?r observat~an post  expoeure. lfhese observ&rons rlndxc&ed that 
v t  mosquxtos collected m the -mqrrung as SeIbts  stag- XI& I H  
confined-xn tubeb the a-me morning, t;kere w e r e  m a m  ebservatzms & f e w  
timt reach Se3.3.z'~ stage VI 4 &i odd one reached %lUrS steige =II 
a$ the ever&% j.aP the sans dar. !W m Jori* were- i n  3eIle.b stage TI i n  
%he follomrtg mrning, as shown m the fnlloang : 

Date Time of  con- Selba's stages R e r ~ w z k s  
Plment in tubes 11 111 fB V VI O f 1  

5 sept, 9 = 20 - - - - - 
1i 12 mun 16 4 - - - .- 
1) 2 s  2 18 - - - - 10 were taken 
H 4 P 2 8 - - - 403- lwscep 
11 6 -pm - - 7 3 - 4- t5b.~1Liiy test 
11 - - -- -----8-P -.-- _ < __-  5 3. 2 - -  -rg - ..--- - - T---.----- - .- 5*jegt* l l € a a  - 
t t  2 Prn I 2 1 4 2 -  
11 3 1 %-a - 3 1 4 0 2 %  
I1 4 : 3 w  - 3 l 4 0 2 -  
u 6 * 3 O ~  - - 1 2 . 5 2 -  
I1 8 .E! - - 8 7 2 1  

?"sep-t.- 11 asp 2 B - - - - 
t'l 2 - P  - 10 - - * m 

It 7 P - 2 8 - -- - 
-R 5.70 P .. - 8 2 - - 
11 7 Pa - - 8 2 - - 

8 Se$, 8.30 am - - - 10 - 
89ept. & =  4 7 1. - .. - 

I1 l p n  d 8 1 1 - - 
I 1  3.30 Pm - 3 6 1 - - 
+t 6~ - 1 7 1 1 -  

?Sept ,  9 a m  - - - 1 7 1  

No conclusiion can be &am from the a b o ~ e  observatl*ns m regard 
to  the dwaixon of the gonotroph%c cycle as the exact tune  of fee&% -cou# 
R& be known. - 



Until further t r l a l s  are made whz~h w i l l  be supported alsa bg 
ceterminatieri of the s t a te  sf  ovarles by Chritopbers In the females that 
reach Ssl lars  sfages V I  and VII, i t  may be reasonable to suggest tk t  the 
pnotropluc cycle i n  L, pharoensls may tzke about 48 hours a t  a mean dally 

tenperatme abave 26%. 

Tn the two t r x a l ~ ,  A, phasoenszs exodus exhbited taro p a t t e r n ,  
the fx r s t  was that of the mosqulto whch did no* leave the rooms except i n  
l a t e r  stages of development; the second was that of the exodus st early 
&ages as was observed i n  t rap ((3) i n  the t r i a l  of 26 A ~ s t  M d  trap ('ha) 
of the tent l n  both t r ia ls .  By stud- conditions a t  vexious rest ing sites, 
i t  became O~VIOUS that ,&, pharoensxs tend to  leave the irdoor res t ing  place 
under the mnfluence of G&r u n s t u t i ~ b x l i t ~  In  addltion to  microclimtza 
factors,  disturbance may be considered as an add~t ional  factor influenc%ng 
exodus of msquitos. ??his was clearly dencastrat& by the exodus of recen- 
t l y  fed females i n  Sexla stage I1 In the early hours of the momng starting 
a t  3 ara and ending with -mwn exoaus between 6-7 am (mmer tzme) ~ u n t -  
I.= to  almost 30;< a f  the t o t a l  exodus of mosqultos xnto t rap  (2a). Another 
turn of exodus was observed m th i s  t rap after 24 hours had elapse6 since the 
onset of bi t ing activities, but mosqiutos of t hm h t c h  had made much advance 
to-s cmpletxoa of the &notzcphic cycle, as %her were nastly i n  Sel la ' s  
s twea  V utd VI a d  a smaSl ninorlty In &ages 111, IV a d  VIT. It w y  thus 
be postulated that ,  though ii, pharoensis in other obsematicns, showed maeked 
preference to tent  shelters,  they am easrly driven away pastly by sharp 
changes i n  mierocliaatic cond~t ions -dmng the daytme and partly through 
dxsturbanees that axe l ike ly  to  occur In a structure such zts this ,  

Exodus of .i. pharoensls however was not res t r ic ted  to  tents but 
similarly almost the some phenomenon was observed 1n the trap ( 3 )  installed 
m a bedroom, but a t  a relat ively reduced rate .  Between 5-6 arn, a nuber  
of mosqu~toe amourrtmg to 5.6$ of the t o t a l  exodus l e f t  i n  Sel la  stage IT 

a n ,  
szrmlar to what rvas observed In  the tent ,  another exodus turnwas observed 
but at a la ter  date, 36 hours from the ~ a t a a l  onset of b i t w  act lvl t les .  
ds the door of th i s  room mas not kept closed a l l  the tune as that of room 
of trap (21, there was a renewed entry In the  follow^^ ni@ and a propor- 
t lon of freshly fed fenales appeared s~mltaneously  m t h  the gravid females 
of the Initial en%ry of the first right of observat~ons. 

It i s  probable that a@n disturbances drlve masqultos to leave 
the ?endoor rest lng place, even In permanent structures. Observations made 
prlor t o  installation of the traps showed that  t h s  room ha& wldely varied 
density. In comparison with room of t rap (2) t h l s  room was found l lable  
to get more frequent hsturbmoes. In rural areae l n  Egypt, the smoke 
generated from home stares,  xn ahlch dried stems are burnt, be coneridered 
aa a factor of disturbance to A. ~haroensis ,  



Identification of mndow trap collections made 8.30-9.30 am 
tbxt?au&out the period 13 July-31 October 1959 by Sellacs clsssiflcation, 
~ d d e d  sone understanixng on the problen! of I, phau'oensis exodus, the 
results? of vrhich are i l lus t ra ted  i n  figs, 5 ,  6 and 7, Cdnblned Sellsrs/ 
':hrlsforjherfs c l a s s ~ f i c a t ~ o n s ,  wPlich started 24 A u p s t  l95gr gave better 
mileratanhnz. The to ta l  exodus duriag th-e above perk& as-classified 
wcordinc to both classificatxans, is summariaad m Tabfe (7). 

Tor camparu7lson, collect~ona fron roans of the trap, d c h  were 
made'evam second day s tmtfng fr~m 24 21u,wt, ara also clmsrfled m the 
s8n3 %&lo* 

It should be p i n t e d  out that the preeent data f o r  exo&ns a t  
these stP;ye# does not well represent the ac%l hw,ppmin@, 3Cn theae a&- 
eervatlons raosquiEos m e  collected from traps about 8.50-9.30 am a d  were 
W C  e&ned bet'are loam. I n  Ws respect, it fjhoacl be eqhmirted that 
mos@.tos classified as Sella  stage I1 i n  the preaent investigatibn was  based 
or, tke number of terga an3 sterna free  of blood, It has already been shown 
fro= the specia3. study of t ine  of exodus (page 11) that -in some traps a good 
proportisn of recently fed mosqwtos, S o l l a  stage X I ,  left iadoor shelters 
betmen 5 an a d  6 ma, ~iccordmgly, for  the intezyretation af We present 
data, a delay of-+@ hours mat be considered as cssused by the rehrited 
collecWw .%id e x m i m t i m  of %rapped reosqrutos. Therefore the fiigurree ob- 
taznsd for emstus d r r  a t  Xha ew&r -stages of the gmo~EIpMc  cycle p t -  
icuIar3y those of SeXls atages 'If Se 111, do not represent the rea l  e x d u s  
~ d e  a t  Ltkts stage. 

8. phruoensis exhzbited exodus from nsud rww an variaua etages of 
t:?e m~totsoph4.c oycle. I f  the hofal exodus g f  -the trap8 i n  the ahob peribd 
16 co3~~deredl;&ouC 42.@ a4 sex& stage 3.65 left r o w  at  Sells stage.'fT 
4.6; a%- Sella  S- 111; 9.p: w Sella  stage IN, 7.6 as S e f b  stage V, 23,s 
as Sella  stage W rihd 8,L ' as Sella stage BII. 'Pha e e d  females wra the 
nest prec?on&na.nt- a l e  the proportion o f  f u l l  gravkt was much d l * t T .  The 
appearance of a large proportion of t h  &ed fenazee is tbe t raps at a@ime 
1Zd not nocesssrily m e a n  that. these nere seeking outdoor shelter. ' They 
worn proba%ly trapped during the night whsn they sere w e d  by t o  
leave *he r o o m  i n  search of a haat elsewhere. The BIBeXl proporeion of 
:,ella stage V3I-iridicates tWt a higher proportion of mosqxdtoa leave the 
indoors before re-- tbs stage, 8s'- almost constantly obsemd. 

From data in ~abl; (7) there vias a lm moportion of the unfea In 
room eoUectiona obeiousXy due 4% b g e  exadus m& st atage, The other 
sb@a vcre reasuneibly well represented i n  the r o w  -hut again the small Po- 
portion of the grand & pre-gravZ& S e l X s  a*agw~.BI rn& T I X  is d~ also t o  
=beis axoclm. _%is indka.t~s %ha% Ln sapitc of A. x&aroen~~s exdw observed, 
here was pwp&Pt O$ the popuZatlen that seem& to  have favaured the idbors 
-casting p k a e  for  completion of the i r  genetrophzc cycxe, 

The abme observations have shown, howeve??, that wtder %he local  
oondztions of the present investigation, past of ,&. pkaroen~ie population 
remains ladoor un t i l  it has &nost coqle ted  its pno-6 cycle, vh le  the 
othas'tend to  leave indoor shel ters  a t  ear l ier  stages-as blood fed d b3.f 
r?rzvld, 



&en % M E  - should not be considered as valrd u n t l l  supported by further 
xnvestlgations by In l e t  t raps  far e q l o r l n g  the poss rb i l l ty  of re-entry of 
such stages. 

Related t o  t h s  ~nformation,  the study of t rap  components by Se l la la  
c lass l f rca t ion  and Christopherrs c lassrfrcat lon provided some information on 
the process of development of the ovarles i n  relatxon t o  the stages of digestion 
03 blood. The mst important finding was the presence of c e r t n n  proportlon 
of fenales,  a bout 0 . ~ 5  of the t o t a l  t r ap  collectlon,  n t h  alxkomen appearance 
of ten not completely drstended, a s  I n  Se l la rs  stages VI and VII and not resem- 
b b n g  s t a ~  I of the unfed, -1 small amount of blood nay be risible a t  the 
s te rna  of i n  some specunens was not v i s lb l e  but read l ly  observed on dlssectlon,  
On examination of the ovssxan stage of development, ~t was found t h a t  ovesies 
were I n  stages I or  I1 o r  111, 1s the or ig ina l  reference of Se l l8  (1920) 1s 
not a v a l a b l e ,  a t  the suggestion of the  first wr i te r ,  the above speclmens were 
grouped as ~ntermedia te  between S e l l a  I and Se l la  11, desxgnated as stage 1-11. 
'Pending fbxther co~f l rmat lon ,  t h s  was based on the assumption th t  such females 
e l t he r  had incomplete blood meal t ha t  could not produce complete development of 
the ovctnes o r  were null lparous,  reqmring  more than one blood m e a l  before they 
could complete the f l r o t  gonotropkic cycle. 

The study of other stages showed tha t  mosqultos i n  Se l la  stage V I  had 
ovasles ~n e i t h e r  Chrlstopherls stage IV or  V, but a small proportion appeared 
rn  Christopherls s t w e  111 and a negligxble number l n  Christopher1 s stage fli 

J-th re@ t o  mosqultos i n  Se l l a  stage V I I ,  they were mainly 1n Chrlstopherls 
stqe V and a srnaller proportlon I n  Christopher's stages I V  but l t  waa surprising 
t o  f lnd a small number ur Chnstopherls stages I1 & 111. mese  should have been 
&ded t o  the newly designated stage 1-11 already defined a b m  but,  probably on 
account of f a r l y  distended abdomens, were grouped n t h  S e l l a  stage VII. The 
presence of females wrth abdomen apparently resembling the l a t e r  stages of the 
L-onotrophlc cycle, m t h  delayed ovarrm development whlch appears on dissection, 
provldes support to  the  assumption tha t  e l t he r  incomplete blood meal was taken 
o r  tha t  a fur ther  blood meal has t o  be taken by nulliparous females rn order t o  
complete development of the oovsres. 

AS has already been advanced, -A, phasoenels was observed by Faxid 
(1937-1942) r e s t i n g  on r i c e  plants. The present ~ n v e s t l g a t l o n  pxovided 
support t o  the above obsematlon and provided a l so  da ta  on stages of the  
mnotrophlc cycle t h a t  a re  exhibited by par t  of A. pharoensxs population 
tha t  favours t h s  external na tura l  resting she l te r ,  &om re su l t s  obtained 
from varlons placements of the t e n t  devlce described e a r l i e r ,  at d ~ f f e r e n t  
hours and dates ,  l t  i s  obvious tha t  the recent ly  fed S e l l a  stage 11 and the 
subsequent stage S e l l a  111 were invarrably encountered i n  collections made 
rn the forenoon. Stage I1 we,s pa f t i cu lmly  obtained m appreciable numbers 
mound 8 am. In a s ingle  observation, an odd female with conspicuou8 f resh  
blood, 1.e. s t r l o t l y  stage 11, was encountered mengst a col lect lon made at 
!,.30 p. The p e e m ~ e  of such speclmens I n  such a stage of fresh blood i n  



the  ,zfternoon I n  r l c e  f1eld.s could not  be e q l a m e d  except by the assurp- 
;Lon t h a t  the female must have secured tne blood a very shor t  tune before 
l t  nss  collected.  'Yom precrpl  t i 3  ~dniz i l  i l c a t l o n  7il~-x~lr. has been recelved 
recen t ly ,  tlz1.9 '~ lood  nee1 specimen, - w e  noxlt lve reac t lon  f o r  l ~ ~ n .  
Terbaps the female cwdld aecare snch 3, 'slood mecl e i t i ~ e r  from our ;rorkers 
o r  from larm lzbo~zrers  T&O s l e p t  I n  -c!:t! ?Iternoon I n  t h ~  s'mde of t r e e s  a t  
Lhe edge of r l c e  f l e l d s .  Tron an odd observatron, ~t 1s sr;perfluous t o  
s t a t e  whether b l t l n g  at dqr t lne  1s a c1-i~wsc-i-erxstlc t h a t  should be added 
A ILO A. I p h a r o e n g  s l t l n g  nab l t s ,  as such. 

The outcome of 116 t c h t  plzcenents IA r l c e  f l e l d s  nadc l n  22 days 
~ l t h l n  the  perlod 20 Ju ly  - 21 October 1959 73s 122 ,,_pliaroensls I n  a l f f e r  
e n t  s tayes  o r  Lelle , of arhlch 8.1,; ncre l r? .  S e l l s  s t ~ g e  I and 12.%3 tiere IY? 

Sells s t q e s  I1 & 111. 4 > . 7 ~  vcre i n  5 e l l a  s t aze  I V  2 V and 30.6,; m 
S e l l a  s t q e s  V I  & TTII (5 nosqLutos ve:e I n  S e l l s  s t a s e s  I ,  V I  & VZI m d  
.rere grouped toge tiler). I;lcod meal samples were taken from A p h a o e n s l s  
col lec ted  I n  r l c e  f l e l d s  Zc11a stzge 11, V z d  sent  t o  the  Lls ter  Institute 
l~ondon l"or lden-c~i lca t ron.  

The r e s u l t s  of 27 samples ~ ? h i c h  have been so f a r  recelved shb~red 
the  f o l l o m n g  : 

7 s h o ~ ~ e d  o s l t l v e  reac t lon  f o r  hman 
19 s h o ~ e d  oosltxve reac t ion  f o r  mlmals  

5 n e p t l v e  

3 ~ r t h e r  r e s u l t s  a r e  zvrelted. 

ilurln; the f l r s t  nlr,'it o % s e r v a t ~ o n ,  t h  f i r s t  inlter ,?as able 
i;c de tec t  53ovt 3-4 ,w, ., yb-soensls eiqorqed fcnales  r e s t l n g  on the  
o u t s ~ d e  ~ : a l l s ,  doors E L P ~  ju te  c l o t h  screen of 110-uses l n  a small f m .  
h e n  3. ferr speclnens were feud r e s t l n s  xn old I ron nacninery and on the 
iooden p a r t s  of a ca r t .  

Later ,  lr? su'oseqdent a-yl~t  observations, r e s i l n ;  outslde ralls, 
doors and ~nndows vas coriuionly mct til th. The appeaznce  of f resh ly  fed  
females on the outs~.de r;nlls e tc .  , occ~lred usual ly  frorr. about r u d n l ~ h t  md 
Increased s t e d l l y  u ~ - t l l  d a m  vhen oosqmtos  aasappexed . ~ l t h  the d v e n t  of 
tke  P a s t  zllmpse of a? .y l l&~~t .  It vas round t lmt  thxs  rest^^ occurs ,&en- 
ever a noot w a s  around e-qosad i o  nosqvlto b l t e s  outdoors. 

In the  l n l t l a l  ooservat,i;ron of 20 July a =-I vas s l eepwg outslde 
fiear the  1rall m d  other ex te rna l  ob jec t s  od yihlch r e s t l n g  was observed. 
i e s u l t s  of p e c l p l t m  l d e n t l f l c a t l o n  1ndlc3ted t h a t  mosqutos of t h a t  ba tch  
col lec ted  from walls and various ob jec t s  near the  man sleepxng ~ u t s l d e  s h o d  
t h a t  14 gave p s l t l v e  reac t lon  f o r  human and only 2 gave positive reac t ion  
fa bovld. 



< e s u l t s  z r e  airralted of samples col lec tad  from subsequent nights .  

On 22 July ,  t h e  f l r s t  ~ m l t c r  tras a l s o  ~ b l e  t o  de tec t  about 
4-4.30 m, mosqultos r e s  tin: on cotton and okra p l m t s  (TI~hlscus escu- 
lontus)  whlch occured around houses and. the yazd of the  small farm I n  - -- 
ITJYC!~ the nl;ht observet,lons vrerc c w r l e d  out. I n  subsequent n1;;ht ob- 
scrvatlons arrangements mere vade t o  obtctln 15 minute captures a t  hourly 
~ n t e r v a l s  throughout the  n lght ,  

Cotton and okra p lan t s  were subject  t o  S e l l a t s  c l a s s i f l c a t l o n  and 
blood meal collection f o r  p rec lp l t ln .  

From da ta  compiled f o r  t h e e  nxght observatlons of 5 ,  19 and 26 
. , u p s t  1959 Table ( ) gharoensis appeared i n  few numbers on cotton and 
olma p lan t s  a s  eaxly as the onset a f  i ~ x t i n g  a c t ~ v l t l e s  about ha l f  an hour 
a f t e r  s ~ u ~ s e t .  

Speclmons col lec ted  up t o  9 pm. were mainly unfed an3 pre -gav ld  
md gravid and the re  was an odd speclmen I n  S e l l a  s tage  V, 

The f l r s t  f r e s h l y  fed  speclmens were observed on cotton and okra 
plcunts about 11 pm., then the  number s teachly  lncreased u n t l l  about 5-5.30am 
I n  two observatlons zx4d about 3-4 a m  I n  the  l a s t  observst lon of 26 August. 

The nmoer  of mosqultos I n  S e l l a  s tage IS1 s lml lx r ly  Increased,  
~ r h l l e  the  number of thc  unfed compxatlvcly f e l l  off .  ~ 'osqul tos  I n  S o l l a  
s tage  I V  zppeared a l s o  on somei p l m t s  during the  l a t t e r  ha l f  of the  n ight  
but  I n  muck smaller numbers, but mosqultos I n  s tage  V appeaxed more abund- 
mtly thanthose of the  preccedlng stage.  Pre-gravld and @ a n d  appeaxed 
:dso on cotton and okra p lan t s  but  very scarcely.  

Effor ts  snent I n  l o c a t l n v  ~1111113~ r e s t l n g  places  on surroundrng 
vegetation such a s  ".alix t r c c s 9  mmgo t r e e s  and razlze p lan t s  e tc . ,  viere 
f m 1 t l ~ - z s .  

Sesu l t s  obtnlned f r o n  the  L l s te r  Institute on the  f l r s t  batch of 
blood meal sznples from noscpltos col lec ted  from cot ton p lan t s  on 23 J u l y  
1359 showed t h a t  out of 48 blood ncal  speclmens : 

9 zave pos l t lve  r e a c t ~ o n  f o r  l i u n ~ n  
3 0 cave posl-tlve r e s c t l o n  :or ~ n l i i ~ ~ l s  , (bovld, cd,,~el & dog) 
1 gave p o s l t l v e r c z c t l o n ~ o r b o t ~ ~ ~ a a n ~ n d b o v ~ d .  

Tile above l--osts were a l l  represented I n  the  farm yard adjacent  
1,o r l c e  f l e l d s .  On the l i g h t  o? t213.s d s t a  ~t is poss lb le  t o  pos tula te  t h a t  
such observed temporas!~ r o s t ~ ~  1s curelated m t h  the outdoor b l t l n g  actxvx- 
t i o s ,  IIoc:ever, the presonce of otllor sta:,es as m l l  resting on cotton and 
okra p lants  and the  dxsperszon o r  such population m t h  thc appearance of day- 
li$t, lead the  f i r s t  r z n t e r  t o  s u g  e s t  t h a t  l t  i s  only a temporary stance 
dur1n.p the  n l t h t l y  influx of :, phasoensls t o  from the  p re fe rcn t ld .  day- 
blue r e s t l n g  place,  the  r l c e  f l c l d s ,  t ~ h l c h  vere a t  a dls tance  of about 100- 
500 m from the  s l t e  of b l t l q y  a c t l v l t l e s .  



%hc observation o- ,&aroensls rc,s t lng on cot ton p!ants c?urlng 
G ~ ? C  ~ u s h t  nay oc h k o ? .  p r l t l ?  the r c s l s t p ~ c e  of t'ne speclcs t o  :zel&ln 
'urh tolerance to DDT, rn lscd by chemlcsl coiitrol of t:ze c o t t o -  lccf  7~iom, 
i'rodenla ~ ~ ' c ~ J J - B ,  a s  was already advanced by Z a h u  e,.d l'kiYvmal~s (1959). - - 

,About 250 blood n c a l  samplss ahlch  were coll.ccted rrom v w ~ o u s  
1-ndoor r e s t l n g  places 1.~1 the  L'jelt? Pralnln; ,.rea, I n  Jtlne and J~xly 1959 
nere  sent t o  tlie h s t e r  Institute f o r  1dontlflcat;tlon. Rcsults  duly r e -  
celved showed the  fo l lonlng : 

80';; '?avo pos l t lve  r e s c t l o n  f o r  human 
l9.l,0 qrve 2os l t lve  rezctlori  f o r  ~ ~ ~ n a l s  
0.83;; .gave pos l t lve  reac t lon  f o r  bot'n m m  ssid bovid. 

From ~312181 iIzLblt3t~on: 

l . ~ !  yave posl t lve  r e s c t i o i ~  f o r  hman 
93.1;. Tave p o s ~ t l v c  reac t lon  f o r  zilmals 

-From > t o r ~ %  

92.q;  ;me pos l t lve  r ~ a c t ~ o n  <or kumzns 
7.1; yave pos l t lve  reac t lon  f o r  mlmals 

The presence of s c e r t a l n  proportlox o f .  phmoensls  71th arum1 
blood rest ln 'y m hman nab.bztetlo~is and v lce  versa 1s lzot s m p n s m g  slnce 
condlt lons m rural m e a s  l1i :2~1)t would d l o n  f o r  sucn rmxln; i f i  r e s t lng .  
.nlmal rooms' are  const ructcdmt '~m houses and sometiries have 111-deflncd s e p  
qzatlon from the maln l o ' ~ - ~ y  b l c h  1s usual ly  surround ea by bedroom and other 
r o o m ,  such as s tores .  

Dlstmbance cause m o s p l t o s  t o  abandon thexr o r l p n a l  r c s t l n g  
places. 

Y l s t u r b ~ n c e s  I n  %he XU-1 rooms 1s somc,tlnes nuch exaggerated. 

The resv!ts of to-csl p r e c l p l t l n  l d e n t l f l c a t l o n  of 250 samples 
.azy be eomplled m the  follos%ng : 

Outdoor - 41.6 : gave posl t lve  r e a c t l o n  f o r  human 
57.65 g m e  posl t lve  reac t lon  f o r  m m a l  
1.117: Gave posl t lve  reac t lon  f o r  ruxcd 

"ur ther  r e s u l t s  of other batches arc awated.  



Irlght obsematlons shoved t h a t  d. phareensls 1s an e a r l y  b l t e r .  
Durlng the  perlod d observatlen m J u l y - A w s t  1959, b i t l n g  s t a r t e d  about 
20-30 minutes a f t e r  sunset ,  vafh a sudden 2ugh peak I n  the  e a r l y  hours of 
tlic mght.  Thence Biting a c t l v l t l e s  tended t o  decl ine  towaxds rmdmght 
but  rose  again l a t e r .  ijitln$ a c t l ~ l t l e s  were C~mple te ly  suppressed about 
ha l f  an h w  before simrlse.  B l t lng  outdoor seemed t o  have been more In- 
tensxve. A. pharoensrs from observatlons and from p r e c l p l t l n  i d e n t l f l c a t i o n  
proved t o  be an indiscrlmate b l t e r .  It b i t e s  I?I.WJ as wel l  as a l a r g e  v a r i e t y  
of anxnals such a s  camels, buffa los ,  cows, horses,  dogs and mammals. Even 
mxed blood meals of human and bovld were noted ln  1.1% of t h e  t o t a l  of 250 
samples i d e n t l f l e d  by p r e c l p l t m .  Zesul ts  of the  batches which have been 
lden t l f i ed  so  fax showed 41.6$ pbsl t rve  f o r  hurnan and 57.67; pos i t ive  for 
anlmals. The average number of b l t e s  r e c e ~ v e d  per person per  15 u n u t e s  
thruughc~nt the  n lght  was as h g h  as 4.6 I n  mud rooms, 7 I n  t e n t s  and 13.9 
outdoor . 

r r o n  t n e  spec ia l  trlals d e  t o  study the time aazd s tages  of exodus 
of 4. phaxoensis and from prolonged-re&= t r a p  observatxolas, l t  was shown 
t h a t  p a r t  of the  11, pharoensls popuxation remained indoor u n t l l  i t  has almost 
completed ~ t s  p n o t r o p h l c  cycle while the  o the rs  tend t o  leave lndoor s h e l t e r s  
a t  e a r l i e r  s t ages ,  as blood fed  and h a l f  p a v ~ d .  This should not  be consld,- 
ered a s  v a l l d  un tx l  supported by f u r t h e r  evidence from l n l e t  -traps f o r  explor- 
l n g  the  p o s s i b i l i t y  of re-ent ry  of such s tages  t o  lndoor . Exodus of s t ages  
V, V I  & V T I  was observed a f t e r  24 hours from the  onset of b1txn.g a c t l v l t i e s  
and m t h  sone o the r  observatlons the  mavld  and pre-gravid appemed a f t e r  
31-42 hours. Su,wstlon i s  made I n  r e b d  t o  the  dura t lon of the  gonotrophc 
cycle be1n.g completed v n t h m  48 hours. The reasons f o r  A. pharoensis t o  
abandon the  Indoor s h e l t e r s  a r e  thouqht t o  be u n s m t a b i l i t y  of the  res txng 
sites by Changes l n  rmcroc l imato lo~ lce l  conditions and by disturbance. The 
disturbances be mainly r a l s e d  by domestlc a c t l v i t l e s  and a l so  by smoke 
commonly generated from homo s toves  l n t o  whleh wooden dry stems a r e  bur r~ t .  

It was found that ~f S e l l a  c l a s s l f l c a t l o n  of the  t r a p  co l l ec t lo rn  
mas coupled with d e t e r m n a t l o n  of the  ovarlan development by Chne topher t s ,  
more use fu l  l n f o m t l o n  could be obtaxned. :In important fmdxng. @as the  
Presence of a  mall proportion of females I n  exodus of A ,  phmoensls n t h  
abdomen appeaxance o f ten  not  completely distended as 1s I n  Se+lIa s t ages  
TI and V I I  m d  not  resernbllw stage I of the unfed. 11 small aanowt of 
blood my be v l s l b l e  a t  the  s t e r n a  o r  In some specimens w a s  no2 v l s i b l e  but  
r e a d l l y  observed on d - ~ s s e c t ~ o n .  On ex-natlon of the  o v a s l m  development 
however, lt was  fowrd. t h a t  ovarles rere i n  s tages  Cllr ls topl~erls  e l t h e r  I, I1 
o r  111, F e n d l q  f u r t h e r  conflrnatzon ~t was sugyested t h t  such females 
e l t h e r  had incomplete blood meal t h a t  could n o t  p r o d u c e  complete development 

the ovaries or were n d l l p a r o u s  , reqilxring more than one blood meal before  they 
can complete the  f lrst  2onotrophlc cycle. Tlus might increase  the  f re-  
quency of b l t l n g .  

The outdoor resting habltn of 1. p l w o e n s ~ s  vere explored. In-  
ves t lga t lons  showed t h a t  r l c e  f l e l d s  axe the  preferential outdoor r e s t l n g  
places  f o r  t h l s  specles.  



. cqo_u~.tos m v ? r l o ~ s  sta;es 7f the  ;onotrophlc cycle were fo~.~.d on r l c e  p lants ,  
: ~ s  f resh ly  fed female2 -Jere obt-.lnablc in e a p r e c ~ z b l e  nunbers I n  the n o r u n g  
111.t l a t a r  tlw half  g r a n d  3.nd ,;ravl:l nredomnated, I d e n t l f l c a t l o n  of the  
qlood meal qmples  of spcclmens ta1:cn I ron  r i c e  Plelcls shorred :hat about 1/4 
o '  the  specimens yave pos i t lvc  reactloz; ?or lr~uman blood. 

n o t h e r  rest ln, ,  r.z831t -fns dctected I n  the  course of nlght obser- 
vz t lons ,  a7hch n w  f o ~ ~ n d  io be of a temporag nature.  A.  pharoensls was 
found re'stlng on cotton 3ad 01ma p lan t s  t l ~ o u q h o u t  the n igh t ,  and there  was 
a pt-eponderance bf f r e s h l y  fed fenales  towards the  e a r l y  hours of the  morning, 

A L  f u r t h e r  p e c u l i m l t y  I n  temporary r e s t l n g  hab l t s  W ~ S  fouiid post feeding on 
o - ~ t s l d e  w a l l s ,  doors 'and other external  objects  proxlmal to the host. This 
x a l n  was fourl? t o  bc temporary as mosquitos dispersed wi th  the approach of 
c i~y l lgh t .  Of the  blood meal samples taken from the  nosqultos captured f r ~ m  
cotton and o h a  p lan t s ,  1/5 gave gns l t rve  reac t lon  f o r  human. Those which 
rcs tsd  on w a l l s  S ~ O M B C :  type cf blood meal c o ~ p ? . ~ ~ h l e  t o  the.nearest host .  

The i d e n t l f l c a t i o n  of blood me31 samples co l l ec ted  from n o s q u t o s  
r n t l n g  i n  var lous  1nCloor s h e l t e r s  showed t h a t  a proport ion as hlgh a s  
m r s  o b t s ~ n e d  from human b a b i t a t ~ o n  hilt a smaller proportion represent ing 
anma1 blood mas a lso  found at  the  s x e  time. It was a l s o  i n  animal hab- 
l t ~ t l o n ,  bes ides  c hizh number 02 n o s c p ~ t o s  n t h  animal blood, 93.1,~, the re  
A C ~  a small number of m o s ~ x ~ t o s  t h a t  had hunan blood. Thls was e :cplslned 
~y the f a c t  that avllmal rooms a re  s l t u a t e d  ins lde  human habi ta t ions ,  not  
conpletely ~ s o l a t e d ,  and there i s  every poss ibx l i ty  of mterchange of r e s t -  
l rd  plnces when mosqu~tos  j se  disturbed.  

l'ron tne eplder?iolo;lczl standpoint, the xmportance of the  p a r t i a l  
ex$?hl:r exhibited by A. pharoensis could no t  be assessed i n  the absence of 
s? :dwliolo~cal  bacl-~ng and. entomologrlcal evldence cn .the/portion of the  pop- 
ulation that feeds  o r  r e s t s  outdoors. ~ n f e c t i v i t y  of the  

I l s o ,  ~t would be des i rzble  t'6' h o w  ~ . f  those outdoor b i t e r s  seek 
5kl;er  mncloors. Rowever, there  1s ample proof that p a r t  of L. ~ h a r o e n s i s  
30'21iatlon completes L L S  ~ o n o t r o p h l c  c;.cle indoors and therefore  are ap t  t o  
succumb t o  r e s i d u a l  spraying of houses. -:ven t h z t  por t ion  -::rich showed ex- 
odu z t  e a r l i e r  s t q e s  of the  ~ o n o t r o p h i c  cycle,  d ld  not leave the rndoors 
slifLter lmrrcdlately and probzbly they l e f t  only under the  anfluence'of d is -  
tLu?nnces, hence the  chances orre ?130 hlyh v l t h  t h l s  group t o  he llkevrlse 
~ f f c t e d  %y re6idual  house spraying. 

I n  v l r t u e  of the  above considerations, r e s l d u a l  spraying of houses 
shofld be performed mlth the  utmost perfec t lon and t o t a l  c o v e r q e  should be 
s t r s s c d .  

-s proposed by +. Yarld, : l lO  Senlor Tie-lonal l ~ a l a r i a  .'ididvlser, 
r"1ztker e t p d e r m o l o ~ c a l  2nd entonolo,rrlca,l lnves t tyat lons  I n  the  presence of 
toto-  coverage In  a f a l r l g  l w ~ e  a rea  ~rould be des i rable .  



:t p r e l l n ~ n a s y  note or, _=holes p j ~ a x o e n s x  la r e l a t l o n  to mmalarla 
I n  Z;y;ypt. 

7:~31D, 1'i.A. , (1936-1942) Unpubllslled observatxons on 2. _nhzcoensis I n  ---- 
various p a r t s  of ;,mi. (throu:~h personal rnf o r m a t l o r  

Z-"JLW Cc TYYFh*JiTS (1959) Unpublished da ta  

fInvestx,-ations of the  s ~ s c e p t l 5 l l l t g  of 1. phmoensrs t o  
Insect icrdes  i n  (;3rpt) U3. Doc. T5y~Z-~ech.2/ j4  5/11/59 

?he ~ ~ r a t ~ r s  v l s h  t o  o:rpress tiiel: t h m k s  'to tkc  "m~str;:. of 1:ectlth 
m;thorlt&es l o r  tho  f a c l l l t l o s  they p rov~ded  I n  the  h e l d  Trc&nln,- _rea  f o r  
t F r s  ~nveotlya%xon. 

Tl~&?lis 2;re 5~1e a l s o  $0 TTCl f ~ t o n o l o - l s t s ,  D r .  Z-qelln, ;k-. Clarke 
mrd !r. K T ~ J ~  Tor Lheli a ss i s tanm E i ~ - r r y  tne  1 n l t l 2 l  statyes of the ~ n v e s t -  
~ ~ ~ t t x o n  when tlzoz7 r n r e  ~ r . d  e r  tr>lnl?:y; m t l ~  thc f l r s t  ~ ~ l t e r .  

The m l i e s s  a l so  ris!z t o  extend il?olr t!,mks lo the  s t l f r"  a s s l m e d  
3 0 n  the Insec t  Control Sectlon f o r  t lLe l r  z s s l s t m c e  -3;Lven I n  these  ~ n v e s t l s z -  
,ions. 
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3?f g. (1) : Eight Observations, H .T ,A. 15 minute col4ecticms 
af-hourlg jsttarvafs. 

22 J ~ Y  1959 
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