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Following its hoCif$.catiOn of-two cases of yellow fever, confirmed 10 June 1967 
by the Pathology Laboratory of the Pasteur Inst i tute ,  Dakar (Professor R. Camain), 

the Goyernment . . < ! . ,  (. r e  the, assistance of a consultant i n  studying the,si$uation. 
., . . _ .  , . 
D r  Y. Robin and Mr G. Pichonj. an .epidaniologist and an entomologist, ' were ,': .' "" 

appointed for  the consultgtFhip, which , took place .between 21 July and 9.s\ugust 1967. 
. . ,  . 1  . . . . . . .  . . . . . . . .  *::. .. 

The aim of the v i s i t  I . :  w a s : , , , ,  , 1 : . . : . ,.:, . . I  . ,. I . ,:,  ', .;', , /  , . 

en r i s e  t o  the two cases of yellow fever; . ' .  ., ... 

q.d;. the .qisk.,,of.. spread .of the. fo.cus; , :: ) .~ , :39ses,s  . .  _. . - . %  . . . . . . . .  S,YP?S% . . . . . . . .  . . ,  . .  , .. ' . . : .  . ' , .  . 

. . .  . . . .  
. .  . .  . . . . .  

,, .dptprw.ine, the ;epAdemiological..qd . . . . .  entomological c i rcmstwces  . . . . . . . . . . .  which . . . . . . . . . .  . . .  . .  . .  . . . . . . . . .  
. 

, . .  :. . .  . 
, ~. . 
, .  . .  

( 3 )  

f.l.p>:. .:toC.inake 'rec.bmin&ndations for :meästmes .to': preven% further: butbriltakb bf'. i,.' . ' 

t o  determine suitable measures t o  control the existing"focus, 'cina .. ':-.... . . . .  

'. 

,,.; . . . . . . . .  i "  . . . . .  . .  ..I . . , . ,  . .  . .  yellow fever. . . . i  

. . . . . . . . . .  . .  .* , . . I _i, , . I .  . f.- r . w~ A I"cE THE' -ow' 
. . . .  . . . . . .  . . . . . . . . . .  . ,  , , : . ; , ; * . ,  . .  .. i '  , 

. , .. . .  , :  
I. . I . ,  . . .  ..:i 

, . , .  

. ~ -. 2.1 General : 2 .. 

.,:;!..:: caiintry:,': &%ch: has .mi. &rea: of 43 000 square m i l & ,  . be:ictLvid&d's.btoi.' 

. . .  . . . . . . . . . . . . .  ' ' . ' . .  ~ " '  ' .). C. . I .  ., . ,., . . . . . . .  . .  
i .  , _,.,,. .._; . .  

.... .L. eoasta'l belt; + l o i - l y ~ g  about 5o milel; W i d e  ' ~ d  '350 mises.i~lorig3 . W i t h .  . . . . . .  t'. - 
. . . . . . . . . . . . . . .  . . .  . .  ! ; : ,::,,*:;,,;;,..., , ; ,, . . : . c . !  c..* :' :)' ' , "  

. .  . . . . . . . . . .  . .  . .  
:. ..... . ,1,1 1'. L . . . .  : . .  . _ i  

creeks,  s~allow"l$goons and mangrove marshes; 
Í;:S':., 1 .., . ;. ~ . > >..: . . . .  

. . . . . . . .  . . . . . . . . . . . . .  .- . . . . . . . .  ..-.._ . . .  , .. ....- n". . . . . . . .  . . . . . . . . . . .  
- a forest  plateau with an average elevation of 1500 feet; 

. .  . .  . . . .  . . :  

. pkaks' r i s ing  above'. :' . . . . . .  . .  i .  . . .  .,, . . .  . . . . . . .  i +iuqt?+i plat&aw 

. >  4000 'feet , (Mom% Nimba 
, .  

. .  si, ...q5.0:o,; ;feet ..:. . . . . . . . . .  
. . .  . .  . . . . . . .  . :  % . . .  

I ~, . . . .  . . . . . .  . . . . . . . . . .  I . . . . . . . . . . .  * .  . : .  . . . .  
.This mountain, mass: is the, sobe4 of& r ivers  which' f lo&. . . . . . .  from: north-east',. , .  ............ 

. s . -  , . . . . . .  
I .. 

t o  soukh-west; namely:. j the Cavalla, ]the ,%estos,. the St John,. the Lofa and' the M~o'..' . . . . .  . . .  . . .  . . .  ( . , #  . I .  ; , . ,  . .  
. I .  

. .  I : . .  . .  . _ .  
f 

,'. !Ph& t&p&&ttire:. is; not :v&q'.&igh: '' 2% ' r isesi  to wo 
knd . f a i l s  t o  69F during August 'h t h e  inter ior  bf the 

and March, . ' '.: . 

me mean annual . .  
. .  . ., . I :. . .  . .  

. '  . , . .  . . . .  . , '  
e _  

I "  .. - . , . . . . . . . .  - . . . . . . . .  
. . I  

. .  
. . .  , .  . . .  

. . . . . . . . . . .  . . . . .  . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . .  
. . . .  ... . . . .  . .  . . . . . .  . . . .  -. ..I" ,,:' . .  , c . ' . t ..-. . , 

. .  
. . .  ' .  . ,:;: # ,  .:. 

i. , . i  ., . . , .  . .  
: . .  . , .  
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The-yearly r a in fa l l  isanong the highest-in West AfrBca:. ..it mnzreach 290 inches per 

yeavl in  the coastal-belt (see Annex 3 ( A )  f 0 r . a  pfiuviogram recòrded in  Ganta in  1927-1930). 

i There are two .distinc"c, seasons:. a rainy season, from Apr i l  t o  Novembep', and 

a dry 'seasoq,.: from" Deceniber. Do A g r i l : . , . ,  :-. * .. _ I  

. . . . . . . . . .  . . . . . . .  . . . . .  
the" coastal. .Eielt is 82 per cent. during the ' ' 

.. Tkie.:average. ri-i:at& hmidij2;-;r 
rainy season and 78 .per cent. , during the dry ,season. . , ' . . .  

1 

. .  - There. is an- extensive -comunicat?ons systkm, ' comprising: 
> ! '  . .  - Ports :  Monrovia (Free Por t ) ,  Buchanan, Greenville and Harper. 

Airports: Robertsfibld (intema"diona1 services) and iayne Airfield' ( internai  - 

services). 

Railways: Four l ines  serving the iron mines, the B o m i  H i l l s ,  the Man River, and 

> 
I .  

" 

the Nimba and Bong Mines, . 

A network o f  2000 miles of primary and secondary roads, of which 1000 miles are 

all-weather (200 miles paved and 800 miles l a t e r i t e ) .  

. .  

From Mpnrovia, a road runs north-east.>o,Gbanga, where it forks north through 

Zorzor and Voinjama t o  Sierra Leone, and east  tobGuinea and the Ivory Coast. 

2.2 Demographical data 

. 

. . . .  

The l a s t  census taken :in 2963 indicated a population of 1016 443 with a natural 

r a t e  of increase of 11.2 per khousand.; The population' in 1967 can therefore be 

estimated a t  1 O70 000. 

nine counties which have constituted the administrative divisions of the country 

[since 1964. 

The population is not equally,distributed between the 
. . .  . .  . . .  . .  . .  

. . . . . . .  < _  , .  

...... . . . .  . . . . . . .  . .  . .  . .  . .  

Counties 

Grand Bassa 
Grand Cape Mount 
Marylarid'. 
Montserrada.. i. . ' 1  

sinoé 
Nimba . .  - : . ~ , .  ,.: ' . , ? c . :  __ 

. ..-I :,:, . : 

, I  

Grand Gedeh 

1 Total 

Administrative. 
Capitai- . 

3*2 6.2 I 
24.4 

13'.0 

Calculated on the basis of 30 per cent. of the total population (1963 census) 
National capital  



- 
r The mines and the rubber plantations at tpact  the madority of the inhabitants 

I .  I .  

who are se t t led  along the roads that have be,en bui l t  t o  transport products t o  the 

coast, &d t Ö  Monrovia, in  particular. 

l ive  i n  the three counties of Loffa, Bong and Montserrado. 

population by ethnic groups is shown i n  Map 1 i n ' t h e  Annex. 

. . . .  
. I  : ' 1 , '  . 

Thus, more than half of the t o t a l  population . . . . .  . :. . .  . .  
The distribution of, the 

. . . . . .  't, . .  :...- , , . . .  . , .:. 
2.3' The Salayea area 

. . . . . . .  . ' . .  

..a. 
. . '  . - .  . .  

A l l  the confirmed or very probable cases were reported,in the Salayea area 
, .  - . .  ...... . "  . ,  . .  

, . . ' ,  . . . . . .  
(see Map 'II), '. - ..,:,.. : . . - /  ' 

The vil lage of Salayea is situated in  Loffa County, on the road between Gbanga 

and Zorzor, 25 miles from Gbanga, seven-and-a-half miles f rom Zorzor and 10 miles 

from the front ier  with Guinea. The area is deeply undulated and l ies  a t  about 1000 

feet*above.sea level. The. s o i l  i s  l a t e r i t e  and the forest  sparse, with extensive 
. 1  

* I  clg,arings,. . I ,  ~. . .  . 

coastal belt .  

climate is typically humid +-id ,tropical but'  i s  milder than .in the 

There are two d is t inc t  seasons,-:with most , ra infal l  occurrtng between 

' 

..... . 

.1., -._ . ,  

April and November. 

The r a in fa l l  i s  f a i r ly  hea,yy, abouttthe same as t h a t  recorded i n  G a n t a  (see 

Annex 3 A ) .  

by M r  Louis Bowers, Jr., of the Lutheran Training Inst i tute:  

The following daily.zainfal1 figures were recorded in  the month of May 

.. 2, i-..r.? . .:? .... tr.. 
3 ........ .,.+5: e, . . . . . . .  ,-y. 

... i ..... , . . . .  . 12 .......... 43 mm 
13: ........... ..i' 12 

22 ............ - 27 mm 

23 ............ 1.:" 
. .  

" ". 1 " -. ............. 
. . .  ' *  

4 ......... 17 mm 

5 ......... tr. 

14 .......... O 24 ......... . O I 

15 .......... mm -"25 ........... 10 m 
. . . . . . . . .  . . . . . . . .  . . . . . . .  

I .  , . .  . . s2. LC4 ....................... , . . . . . . . . .  

*> - " . . . .  
6 *........ 17 mm -3.6 ........... . . o *  0 . : :  . .  "' . . . . . . .  26. .. , ......... 1. m t ~ ~  

7 a .  ... ..*,a .. 1 ~nyw ..... . 17 ;*...wu . . v . . .  -3 m 27 ! n . . . , q i . a  O 

.8;. '.'t,:; .. ? ' O .  ..: 

10 . . . . , . *p . . .  o 7 .y.,** .'i ' ' ! O  . I-" i , . 30 *,...**. i o  0.:. 

o. . : .. ! i::.' -18 b.. . .'.. ... 27 .mm . 28. '0 ' a  . . *'"a 
--_.- ......_.. .. 

.~ . . . . . . .  . .  -l+9... ......... , . tri . . .  :.. . . '  29 c ) o ~ . i r . m .  O 9 .  .;*:..o . . .,O' ' o I . I .  

. . . . . .  . . .  31 * a * a a . o * a  '4." . . . . . . .  . .  . .  
. ,  

, .' 
lly detailed data for  April. 

3.5faU i n  April had'been noma1 for  
. . . . . . . . .  . . " .  

the time of year, i.e. between 180 and 200 mo 

recorded i n  Voinjama i n  1962 and, 1963) a 

(See Annex 3(B) f o r  r a in fa l l  figures 
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d 

.... . . . . .  
A t  the-time o i  the -su&ey"(end of' July - begiylnlng of August) the temperature 

. . . . . . .  ..... .-. 
was 'cool,' ' f ä l l b g  a t  rlight- t o  below 68"F'which was not ideal for  capturing female 

insects on human bait .  

i n  July was 220 mm. 
. 

In addition, it rained almost every day. The t o t a l  rainfall 
, .  . .  

. .  
Salayea village has a population of about 1500, The 8"c;PaÚL:RLver flows by 

'che village a t  a distance of )about a quarter of a mile. 
:i .. ..l. . . .  

The &Úther& Insti tute,  where two of the three f a t a l  cases occurred, 

l i e s  three miles north of Salayea, in open grassland with a f e w  remaining clumps of 

t r ee s  . 
3 ,  ENTOMOLOGICAL SURVEY 

Following a survey in 1956 on the mosquitos of Liberia, Peters reported that 
Aedes ae&pt,j.:was uncommon in  the country, 
each belonging t o  "che subgenus Stegomyia:L 1 

He found the following species of Aedes, - 

Aedes simpsoni (Theobald) 1905 
Aedes apicoargenteus (Theobald) 1910 

' * ,  Aedes africanus (Theobald) ZgOl  
: t  

Aedes luteocephalus (Newstead) 1907' . 
Aedes vi ta tus  (Bigot) 1861 

. I  . . . u . .  . .  . . . . . . .  
.... 

l&rvae.,'asld . .  .(2). t3Tpw the adult mosquitos coXSected by variou8 methods, 

The. purpose .of .the present survey. was- kwofold: (1) detection of '  Aedes. a e w t i  
. il. . I ..: I .  

% .  
i l . . . . . . .  e , . < ,  . 3.1 Detection of Aedes aegypti larvae . * 

3.1.1 'I f3ener&l data on water collection and larval r a t e s  , 

, . I .  . . I . , L . '  . I  . , .  
.~ L . . i .  

, . . I  . . . . . . . . . . .  ! 1. . I . . . . .  
I*. ;i&. we+L known that the diffkrent me%hodg of water colleofion have>, a i j i 

considerabXe .influence upon the proliferation of Aedes aegypti (Br& e t  al , ,  S967)r 
In  factb.thisb appears t o  be the major factor. in rural  area& 
col leckon depends on two basic conditions (13,. Bichon and J. Hamon, 1967):. I 

The method of water 

(1) 
t o  use it sparingly and t o  keep it as  long a$ possible - a favourable condition f o r  

Scarcity of wa-t;er and/or the distance t o  gupply,.pobt8, obliging the people .. 

. . . . .  . *  . . .  , .  ! ,  
, . 4 

: .  

. . .  
. .  





As 'it is: shown.in Annex 2C, water was iiainly stored'lndoors i n  pa i l s  and basins. 

The use*:.of earthenware:;pots<has vir%ually been abandoned even in  villages far from 

the main road, such as  Yeala or Zolowo. 

f o r  daily needs ,and as it .was renewed. several times a day, no mosquito larvae were 

found in. these, pot,ential, breeding places. 

The,water stored in  these containers'was 

. .  . . . . .  . I ' .  

. .  . .  . .  ' . .  . .  
. . . . . .  

:.In a l l . t h e  . local i t ies  sufieyed, a f a i r ly  1arge.number of open 40 gallon 

were,noted.' Such ,drums are placedcunder the gutters of the houses and provide the 

.villagers.with an adequate supply of water during the rainy:season as  an alternative 

t o  going t o  the well. These water drums often constitute a good breeding places f o r  

Aedes aegypti, particularly in urban areas. 

cop?~l%ants did not , f ind any drums containing Aedes aegypti larvae. 

almost. daily, rainfall a t  the, time,, it appears, t ha t  the ,water was being used everyday 

and was not allowed.to s t q d  fo r  fpnger than three,days. 

repeated . v i s i t s  of the vaccination 'ceam, probably induced the vil lages t o  empty 

the.drums more often th? usual,. 

f ree  of Stegomyia, lamae Were found, b .ml1 colleotions of .rainwater a t  the bottom 

of abandoned drums. 

, *  .: .., 
. .  

However, during the survey, the 

A s  there was 

. .  , >  I 

Moreover, in  Salayea, the 
. . .  

. .  . .  ... 

Although the drums placed under the gutters were 
a .  . .  

. . . . . .  . .  . .  

This  same method of water collection was used a t  Lhe Lutheran Training Inst i tute  

a t  Salayea, but on a larger scale, since every house had its own drum, and the large 

buildbgs,  such as the do~~i.Cory,'.'were-'$urrounded by- them, ' A% 'the time of the . ' 

survey, all. these drums had been emptied, due no.doubt t o  the fac t  that daring 

Dr Thomas' v i s i t .  t o  the Lutheran, Training Inst i tute  two weeks ear l ie r  he had found 

some larvae in  these breeding places and had .threatened the.Directorawith fines 

and prosecution, Although .r?uming .water .is supplied t o  ,,the Lutheran Wabing  

Insti$ut.?.from a water. tower fed.by a pond, rainwatpr is colleoted i n  these , d P "  for 

watering the.  garden arid flowers, i .,The water 'probably. ,remained in the drums long 

particularly a$ ,th? -begming,.or .the .end of the rainy Beaeon ?hen $he ,drums would 

have taken longer t o .  fill , ( . / ,  .. ILI :i 

. . .  . .~ . *  . .  . .  . .  

. . . .  . .  . .  . .  . . . .  . .  . ! .  , .. 

I .. , , . "  . . .  
! I  i ' . .  , .  , 

a t  the pre-imaginal stage, . . .  . . . . .  . .  .. , .  . enough. I . .  t o ,  perpi t  . .  the comple$e deve1opmen.t. , ; :  .:. o f  . j  . , .  

1 . 1 .  . . . . . . . .  . ~ * . .  . . .  . . . . . . . . . . . . . .  , >  ' * i  , ). . .  " 7  

. . .  . . . . . .  . . . . . . . .  . . . . .  - .. - , \ a  . ' * . . . . .  ,., 

.During his vSs$%t;i Dr:'ThomdS..*oak; speojimens.: of-.Earvae .breeding %n Lhe d m a  

as  shown i2 the following list kindly supplied t o  'che.con8ultant;sr 



c -  

C 

-- 
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. .  ............. . .  .. ... Aedes aegypti .....,* .;. ..*.,. 7 
......... . .  Redes v i t t a tus  1.. 

. . . . . . . .  ...... . .... - , -  ._..., .. ". ........... - . . . . . . .  . , .-; " I ' ,  . ' -... .,&. i i :  . .  ......................... .. 
. . . .  
. .  

. . ^  . 
: _ . ;  - .  2.':) > . '  ...:... . .  

........... Aedes SP.: ................................. 3 .,:.t; .. : . . . . . . . .  

,..Eretmapodites gr. chrysogaster. ....... 3 .  
. . .  . . . . . . .  , .  . * : ..: : ,  

! _.. 

. . . . . . . . . . . . .  ^ .  . .  
. 

.__, . . . . . . . . . . . . .  . . ,  . .......................... 
Culex ingrami var. gal l iard .......... 1 

. . . . . . . . .  . . . .  ...... . I  I '  . . .  . . .  . . .  . . .  . _  . ,  . .  . . ,  . .  
, , .  . ' .  . . ?  . .  , *  

. .  

In addition, he obta.ined two. adult specimens: : one Aedes aegypti. and one . . . . .  . . .  : ' I  , I ' . .  ,. . ," .. 

. . . . . . . . .  . . <  Aedes vittatus.. , ,  .. . _, . . .  

Other breeding places . 
As it c m  be seen in.Annex 3D, there does not seem t o  be a close correlation 

between the presence of' Aedes aegypti a t  the time of  the survey and any particular 

method of water collection. 

However, there is a t r i b a l  custom in  some vil lages which appears t o  favour the 

pullulation of Aedes aegypti. 

soaking various herbs in small earthenware pots which are usually kept uncovered 

indoors. 

a very favourable medium fo r  the rapid development of Aedes aegypti larvae. 

Some families prepare t radi t ional  medicines by 

These medicines may remain unused fo r  a long time and therefore conatitute 

Similar 

be the principal breeding medium. However, in the survey area, ,these.'potent'&xi. ' 

breeding places were always found negative 5 q  respect of Aedes,aegypti larvas. 

This might be explained, by the fact  that  the strongly polluted watt;eq of..mos.t . . .  ,of 

these cofitahërs. was suitable for  Culex 1 

contahers,? . . . . . . . . .  f i l l ed  . . .  with clear water,, were a l s  

case of certain t radi t ional  medicines . . . .  used in.-I;he Korhogo area. 

seem t o  . . . . . .  indioa 

potential indo 

t i c  of the adults in  the area. 

. . . . . .  

. .  . .  

. , .' . .  , _ .  . . . . . .  

. . . . . . . . . .  . . . . .  -' 

. . . . .  . . . . . . .  . . . .  : . '. 

inal  herbs . . . . . . . . .  may ac t  a s  a.  repellent t p  gra.v,id females, as  .has been p . . . .  . . '  , . .  . .  . . _  . .  . . 0.  I., 

Other .dat$..,wcxald 

tha t  the absence of 'Aedes ,aegypti laryae in, thes.e, and a l 1  other . 

breeding places is more. probably related t o  a.: bi.ologica1 characteris- 

. . . . . . . . . . . .  . . .  . . .  . . .  . .  . .  . .  . .  

l . _ I  I . . .  

I 
" ,  

. . .  . .  
. . . . . . .  . .  

Larvae were also sought in breeding places in the vioinity of dwellings, such 
etc. 1 f i i i e d  with rainwater which often 

. .  , . .,, ,;' .i ; . 
as:'aiS.capded' c.ontg &s (old ' basins, ' 't . . . . .  , .._ . .,,. ~ :":: i :  " . "  

:fn';mos% '.of ihe"'breeding places thou& t o  harbour 'Aedes - 
' ;,. ; i ." .. - . .  . . . . . . .  . . . . . . . .  . ,. .. . .  ~. 

l&&S found'larvae of ano-iher Stegomyia, in  the 
. . . . . . . .  . . . . I . .  i . .  . . .  . . . . . . .  . . .  . . .  

aegypti larvae, 
.. - .  . .  . .  ,.. , . . .  : r  '. ' , . 

i . .  



apicoargenteus group, probably Aedes ( S .  ) apicoargenteus, which has already been 

reported in Guinea (Adam and Bailly-Choumara, 1964) and i n  Liberia (Peters, 1956). 
Larvae of this  species were found in  a variety of breeding places: 

bamboo and nine times i n  man-made s i t e s  (twice i n  association w i t h  Aedes aegypti.). 

once in cut-: 

\ 

The Aedes aegypti breeding places were found i n  the immediate vicini ty  or even 

the inter ior  of the forest, but never in the built-up areas surveyed. A very large 

colony of Aedes aegypti larvae was found i n  a pot i n  the middle of a rubber planta- 

tion, more than two miles from the nearest dwelling. . l  

!Çhe small number of breeding places found, their nature and the i r  outlying 

location, do not therefore seem t o  correspond with the classic picture of the 

entomological conditions supposed to favour the occurrence and spread of urban type 

epidemics of yellow fever. 

3.2 Collection of the adult specimens 

. Althöugh detection of breeding places ' is the best method of assessing the real 
' 

': '.' t;e.cfiniques.. . . .  

density of, Aedes:'aegypti', adult' specimens were also colleoted, using various 
' .  . :  . . .  . 

.. . .  
ColXection of the adult inseats resting inside dwellings 

3.2.1 . 1 Hand-capture 

'Th6 resu l t s  of t h i s  .operation' were disappointing. Adults of the following 

species2 only were caught (by decreasing numbers) : 

nebulokus and'"Culex 'pipiens Tatigbns. 

i n  'relatlveXy .iimall .nur~ìber!s. 

conditions: 

of branches separating. the 'rooms from the thatched or corrugated iron roofs prevented 

thé capture of  atZult. insects'  ' that .  flew .up.:.$& the roo f .  

A .' gambiae, A. funestus, Culex 

The coliection was in f ac t  undertaken i n  rather bad 

-9. 

Moreover, a l l  these species were encountered 

. .  
most of 'the t h e ,  "the' dwellings were f i l l ed  w i t h  smoke"and the ceilings 

Eri 'my case, no adult 
.. 
.i,,.hiyer& b&&;''&e .8weiifGs. ': ' ' ' 

3.2.1.2 Spray collection 
,, ;. . 

.equipment, the tconsultants had t o  do 

B r o q  paper, 
i_ . .  

s for  t h i s  operation. 
, . . _.. 

h the inse.cts. . This long and tedious. . .  

ge only. To prevent the insects from escaping 



, '.- 
c 

during the spraying, the.operation . .  was Limited t o  rooms with more o r  ~. l e s s  . .  closely 

fi t$ing c,eilin$s.. 

one: ,not a single.mosquito was, found i n  the nine rooms sprayed. 

3.2.2 'Capture i n  low vegetation - 

. .  

This  operation was even,mqre .disappointing than the' previous 

. ,  . 

. .  , . .  

. .  , ... . "  . .  
I .  

'. ' A list of the - Aedes and Eretmapodite caught i n  low' vegetation ' is given iri-. 

Annex 3E. 'With the exception of. one. Er.e%mapÓdites ga. chrysogaster f'emaLe caugh-6.., 

. . ..:near .Salayea, no mosquitos (and particularly no Aedes - of the subspecies Stegomyia) 
: .. I. ., . .  

. . .which could be proved capable,of transmitting the yellow fever virus:.were.caught . . .  . . - i  , . .  I , 1. -.  _. .... --.. _.-- .... 8 . -  
by t h i s  method. 

3.2.3 Capture on human ba i t  I ,  

. .  -.:.:,,... . 
~I _ _ I  . ,, ..'! " I. . .  

L .  

3.2.3.1 Aroimd biliages 

The operation was carried.out i n  two .continuous stages, one from 12 t o  8 p.m., 

the other from 4 t o  8 p.m. i n  loca l i t i es  in  Salayea. and in  the Zorzor Leper Colony 

respectively. Results: 

3.2.3.2 In the forest  -- 
Salayea, nil; Zorzor Leper Colony, two females A. gambìae. 

i -% * 

Results obtained (a) i n  'Yelatively dense forest  near the Salayea village, near 

the S t  Paul River, w i t h '  four,.wi%h ?four collectors: 
. .  , .  . . , .  

1 ..,. .:., . .  
, . .  . I  

, , . ,... . . ,"... . . , I .  .. . . . . 
12 noon - 3 p.m. N i 1  

I .  f 3 p.m. - 4 p.m. A. aegyptf: one female 
1 .  . 

, . ... .. , .  . .  :;,, . , : 4 .p.*m. - 5,. p.,m. N i l  
.I._ . 

. . . . .. ~ .: L' I ' '  . , .  . ... .,s . .. . . 5 p.m., - .6:   p.^;^ .. .:.N.i1-. ,' . , . .  
_ . .  . . . .  .; ., ., : : . . ;  - .. . 

. .  . . . .  ..:.... , / .  i. .; ::6 p,m, -, 7:,.p.m. .. . '  3. aegypti: one..female , .. .' . _ . I . .  ' . . 8 

. .  . . _  . 

7 p.m. ,-...E$. p.m. ' ,Culex gr...: annu&%oris::., one female ,-:. .; 

8 p.m. - 9 p.m. . . .  . 
N i l  

. ., . t 
. I . .  . . .  ' ' i,:: i ; . 

(b)?.ia,~.a relatively. .dense' gmve :in .the .wounds of the Lutheran .Training Ins t i tu te  
. .  . . .  :. . . .  . .  of_SaIaye,a, . .  wit;h: thre;e,: colTectora:.: . .. .., . . . , .  

, . .  . .  
, , N2.Y . .  ' 5 p.m. - 7 p..m. 

7 p.m. - 8 p.m. A.. 2ngramZ:: one female 

8 p.m. - 9 p.m. , Nil 
, .  . , . . .  . <::. . . . '  ' . .,. : . .  . a . .  

. . ,  . . .  . ,  . . . I .. . .  - .  

. .  .: . . .  . .  . S I  
, .  . . .  " .  . .  . . ._ _,, , . _ j  , :. ,-.:..:.- -... 

i . ,, .. . _. . .% . . .  .i i. " . .i . 

, . . i .  
. .  . .  . .  

i.. ' . :. . ..,, . . . "  . ., 
: ,  

. I  . 
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' ThezA; aegypti female caught between 6'p.m. and '7 p.m. hesitated a long time 

before s l ight ing on the collector's arm and hesitated another f u l l  minute before 

biting. Though it is not possible t o  draw a definite conclusion on the basis of 

the small number of females caught, one explanation for  t h i s  lack of voracity could 

be tha t  Aedes aegypti females i n  the survey area are  not particularly anthropophilic. 

3..2.4 Capture using the l i gh t  method and a CDC l i gh t  t rap 

I 

- -  

The following mosquitos were caught by the l i gh t  method a-t the Lutheran Training 

Inst i tute ,  Salayea: two females Anopheles ziemanni and one female Anopheles hancocki. 

With the CDC light t rap  - which was not operatjag at fill efficiency as  it was 

powered by two 4.5 volt  bat ter ies  - three night collections in the park of the  

Lutheran Training Inst i tute ,  Salayea, produced the folLowing insects: 

Aedes (aedimorphus) tarsalis group : one female 

Aedes (aedimorphus) mattinglyi group : one female 

Anopheles hancocki : two females 

Culex sp. : one female 

The possible role of these two species of Aedes as a vector of the yellow fever - 
virus has never been proved. 

3.3 Capture using laying t raps  

3.3.1 Technique 

It is often possible, by t h i s  method, t o  detect the presence of Aedes Aegypti 

females i n  areas apparently f ree  of the species (Service 1965, i n  North Nigeria; 

Hamon e t  al., 1967, in North Dahomey) and t o  determine the extent of the infestation 

in areas of low Stegomyia density (Fay and Eliason, 1966). 

A few twigs wrapped in blott ing paper were placed in  various containers (t ins,  

etc.,) half f i l l e d  w i t h  water t o  collect  my eggs deposited. 

were equipped with a v ia l  containing e t w l  acetate, which is  believed t o  induce 

Half of the t raps  

oviposition (R. Galun, 1965; Fay and Eliason, 1966),, . . 

1 .  , .'I , , .  _ . , .  . ....... . 
" .... , _ . . .  C . . .  

..I. .__ .__.. .. 3.3.2 Findings .~ .". . 

.. . 
Thirty of the t raps  were placed in  Salayea, & sheltered places (under 

verandas, etc.) and 15 in the Lutheran Training Inst i tute ,  Salayea (12 around the 

building where the two yellow fever victims were lodged). 
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r 
. . .  ...,.,-.:; ,.:. . . . . .  

, . .,:. . '.. 
., Be.cause. &.%he short~:time'av&.X&Kl $i&, it' was nec'essary t o  ":empty 

the. trapo. a f te r  seven 'days a t  .Salayea.'afid fïve.  d&s' a t  the ,Lbther& l!P&ning ' 
.I. . . 

Inst i tute .  A l l  traps were negative. .a-t 'Salayea, while. f ive (i .e.  33-peP. e&%?) , a t  

the Lutheran ....... . .  , .  _ r  , . . -  _. . . . . . . . .  
Training Inst i tute  

, .  
contained. Aedes . -  eggs 

. .  
. ti: . . .7; A..simpLe theory 'Co explain -this 'differënbe is  tha t  the 'Aedes aegypti %II the 

...,su?x+y .area .are: !!wild" an&- tha t  the females do' not deposit eggs in villages as. big 

.a,s Salayea. 

the nwnbef, type and .Location of the breeding places surveyed, and by the:evt&ence 
This ..hypothesis is strongly supported by the consultant's studiës'.on 

. .  

.'> i . ; . . . . .  . of , lack  o9 aggressiveness on.the part  of the females. 
. .  . . .  . .  

, , , , .  . , . .  ' .  . . . . .  . ' .  . 
The Aedes eggs collectea a t  the Lutheran Training Ins t i tu te  were sent t o  , 

. : . . . I  I _I_ . . . . .  . . . .  . . . . . . . . .  . .  . . .  
' ' M r  J. ' Mouche% %or evaluation OP ' the i r  susceptibil i ty t o  insecticides. 

' 

. . . . . . . . . .  . . .  . .  . . .  . . . . . . . .  . . . . . . .  . .  . . . . .  ... . .  , . .  . . .  ;_ . . , . .  
. . .  . '  . . .  

.!. :i . . . . .  i . . . . . . .  ..>, . .  ? .I .:. . .  . .  . . . .  i . .  . . . . . . .  . ,  "":':" ' 
3.4 Discussion 

, .., ' . ,  

. .  B. sont.r?st t o  the classic  p ic t i re  6f:'m3wba&ty$e ' yeïlow fever 'epidelnic , .. 
. .  

. the . Stggomyi.a-density 

higher a t  the time the Tatal  .:cases ..occurred, .but"ï% seems unlikely ' t&'G it .would ' 

have . . . . .  reached the m i n i m u m  level  requir'ed for  the dev 

the :.survey. area. 6eemed. VeFy ."Zow .. The density was '$robably 

of epidemic. . -. I .  
, . . ,> . _ I t  ; y . .  ,. >.. 

the area were: i, Aedes v i t ta tus ,  . .:.:.F; . .  
and,. perhap.s, .Aedes apicsargenteus. . . . . .  . .  

, .  

Aedes (St) aegypti appe9ed t o  be unc.ommon,,.even.in.villages . . .  near, S 
,, ,_, ~ . , , .  . , I I .. -_- . . .  %I . ,.I. . I  

..... e no, . . . .  control measures.. had been taken,. . Judging .from the small numberL..:;%he-:nature 
::. . . . . .  . ......... - - . - . . . . . .  . .  .,. , . _ : . .  , _ .  

) these..mqgqvi&og,, . 

. . .  

l e s  inspe0..t;S?&3,;749.:. ' " ,' 
s..od: sl ight ly  Qr non- . .  

anthropophilic strain 

. . I .  . .  
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bait in Uganda. Robinson had.simi$ar resu l t s  in Northern Rhodesia (1950). 
Gambia,. ,f.he., f a t a l .  cases. ..of <yellow fever were recorded i n  1934 i n  an area where 

Aedes aegypti was rare (Findlay e t  al., 1937). 

In . . . .  . .  . , . .  !. 

. . . . .  . . i  . . . .  

. .  , . .  

Although Aedes v i t ta tus  was not encountered during the survey, it is certa&:.. 

that t h i s  species was present when the cases of yellow fever occurred. Moreover, 
the species is more numerous a t  the beginning of the rainy season; it decreases as 

the ra-infalls  become heavier, probably due t o  flooding of i t s  breeding places and 

multiplication of i t s  natural enemies. 

severe epidemics which occurred i n  Sudan i n  1940 (Kirk, 1941; Lewis, 1943). 
very active in West Africa where it attacks human beings, even during the day 

(Hamon, 1963). 

stone slab with many crevices was in  fac t  found about twenty yards from the building 

where the two deceased g i r l s  had lived. 

species i n  the drums used t o  collect  ra in  water. 

exclusively anthropophilic (Service, 1965) could have fed on a reservoir of yellow 

fever virus and have been responsible f o r  the cases recorded. 

It was shown t o  be responsible for  the ' 

It is 

It breeds by preference i n  holes .In rook (Boorman, 1961); and 8 large 

Also, D r  Thomas found some larvae of the 

This mosquito, which is no% 

Eretnlapodites gr. chrysogaster was never caught on*human ba i t  d u r h g  the 

survey, but its larvae were found i n  many breeding places. 

have had an accidental role  in the transmission, 
Th i s  species may also 

Aedes (St)  apicoargenteus lawae were present i n  many breeding places where . -  
the consultant expected t o  find Aedes aegypti. 

bait .  

d o m b a t  'in many collections of adult insects, Peters (1956) reported that in 

Liberia attempts a t  ' a r t i f i c i a l  breedkg had always fai led as the females refused 

t o  feed on human be$ngs o r  on 'guinea pigs. It would be interesting to .  study the 
trophic preferenaes bf t h i s  species by using animal's in net traps t o  determine 

whether it plays a role  i n  the sylvan transmission. 

No adults were'caught on human 
Although Garnham e t  a l .  (1946) reported tha t  t h i s  species was often pre- 

. .  . .  . . .  , . . .  

.The consultants did not find any other  specles 'Of Stegomyia such as Aedes 

afr ickug,  'Aedes luteocephalus and Aedes' simpsoni , w i t h  a proven role  in the trans- 
mission of yellow fever; 

, .  - 
. . . . .  : . .  . .  . .  .. , . . . . .  

. . .  . . . .  . . .  
: I 

. . . . . .  - . ' , , $ .  :: ~ 

" ....... ............. I . .  

, 
.Aedes af'ricanus, which is illl important, vector of yelhw fever . in  Uganda ._. " . . _  

(Simpson and .Col1 1965) ,. .,.seems Tairly, gqyrnon. h: Libel?.@a,. . Bequaert (1930, in  
Peters 1956) found this  species bit ing man along a forest  track a t  Kakatown, 

.._ . *  -. . .  -. . . .  
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Peters '-th6ughE:: tE6 species" irìVoTved may.. have Wen Aedes --- pseudoafkicanus Chwatt .I ' 

. . -  No .i emazës weFe'{ caught .'on human bait .  ' . ' 
I .  - 

, .  . .  
" . 

so"responsib1e for  t ransmit tbg yellow fever virus 
. . . . . .  

e..: ~ .. 
ganda "(Lwnsden and Bwcton, 1951) &d' f o r  transmitting other 

It was not found during the present skvey  

" 

. . . . . . .  . .  . . . .  . ,  I .  
, .  
' , _. . . .  

. . I ,  . .  ' : . . . ' I  
: , . , <+ -. 

oviroses i n  Senegal ' ('Cornet, '1967). It is  common in  sav&mah 'areas,' where it 
. _ . .  - . I '  

attacks human beings (Hamon, 1963f. 
, .  . and~kias beem%eco&eCi only once in Robertsfïeld by Briscoe (1950). " I '  ,'' '. ' . I I  , 

. . .  . .  . . . .  . . . . .  . .  I . ( . ' ,  ! ' ' 
~ < I _'. . . . . . . .  _, 

Aedes simpsoni" Transmits yellow fever from monkeys t o  man in  Uganda' (Smith- 
. %  

. .  .~ . .  
b&n--.dnd Haddow, 1946; Gillet, i951). In Nigeria,'" it never b i t e s  man in' 

. . . .  . I ,  . I  

, , - .  , . .  I 

att;. 1950). ' It was Geported by Peters &"one local i ty  only in Liberia.' 
. , ./' . i *. . .:,r . p . .  . .  , .. , , .  

i'la*+ae was Sou in  plants with sheath-like leaves, without success. . . .  . .  
. , I  _ '  

. .  ._r . * . ,  . , .  

species is n o t  supposed- t o  be .kthropophilic i n -  West Africa: &I Dahomey, Togo 

(Ramon and COU., 1956) and the Ivory Coast (Hamon, peg,&.'.. 
.... 

. . .  . ' I , . ¡  , .  ,_ ..!_ ., ' . .  not. seem aggressive, i n  sp i te  ,,of %he high .deyi%y. . . . .  of., laryae.. . . . I (  " , , . . '  I .  
r _,. 

' .:., Td conclude,. small nljjnber.. o f .  cases,..n&if;i&J o&:. be :'&plaine& 'by thë $cae&ity 

of Aedes aegyptl in  the survey area. 

"On the whole, t h i s  species was conspicuous by its scarclt$',. I .  . . ,,.Ir) .a . the . d . .  cage , ,óf , :the u .  

This 'feature' li&a:alr&ad$ ,'been''iiate& %y 'Peters: 

...... ............... 
two g i r l s  infected a t  the Lutheran Training Insti tute,  Salayea, it is very l ikely 

for transmitting yellow' fever t o  them. 

'the 'same room &id C h a t  none .of ' the '.otheP.'boarders a t  'the Luther& -'Trai?AZb$$ Znstitute 

I .  . . . . .  . .  : , .  . , ._ , . . . . -  

mosquiio - probably an Aedes aegypti or Aedes 
. , . I (  .. 

Thus, &I' view of the 'fact ' that  

!:.shciwed symptöms,,'"'even  unce certa^ 'ones, the .  possibil i ty '  of' an 'ëpidemic .T&.w%~ .'be ' ruled 
. . .  . . . . . .  ,, % . 3 .  ,, .. i . , : .  . .  out a posteri&. ~. 

, I .. 
4. EPIDEMIOLOGICAL SURVEY 

, . I _ .  . . . . .  I .  , . . -  . . .  - 
. I I  , .  . . . . . . . .  8 . 

. . .  . . . . . . . . . . . . . . . .  !.. ....... !'i. . _  7 . , . -  .i 

.. I I :.,. ' . 

. ,  . .  . . . . . . . . . . . .  . . . . . . . . .  . . . . . .  .... . . . . . . . . . . .  .. :% .... 5 . ~ _ . _  .. , * - '  . . ,  . . . . . .  ...... . . . .  * .  ;.. . .  -: : ,: . - 
_ I ,  , I  

. .  . .  8 . .  

4.1 Previous immunitary s t a t u s  . :.. . .  . : ..,.. 

. . . . . . . . .  .,4..1 . 1 Prqv3ous outbreaks. of yellow, f eyer . , I : , , . . .  . . -  .... ... .- 
. . . .  .The' last .outbreak :'&':..ye1l& :fever t o  fie'.rei-jopted in  '.LiJ&i& occui.eed 

.. I 

:l-gg' i 
in Monrovia, wkth' I.& cases of which three 'were :suspected only asd. SSx. w&e' f&tal .  '1. 

P r i o r  .to t h i s  &d t intgl  'chis' year,'bo.'cases of yellow feV& had 'ever bëeri~'riotified. 

1%. seems ,that . '  .*til. . t .to 1. b,e,.,free I . ^ . .  ,..L of.-.this. "I.. diqeqse,. ,_ , I' $-Iowver, 

i n  the "BUlle.$in . .  ... .de, "",;l??$,,. . - . _.. ..G. .3L?ue.t, . . . . . .  .-I ",gé.. .. -. . - . 
d'affaires and mench. Consul in Idberia and a physic,ian, described an epidemic tha t  



affected. four Emapeans, ,.four. Syrians and one L i b e r i a ,  in Monrovia dud'hg the l a s t  

week of Nay 1925; all these people lived within 19 m. of each other. F&e ,deaths 

occurred: 

the dissase'had in  fac t  been known f o r  a' long 'time as "yellow jaundice" i n " i t s  ion- 

f a t k i  and "black jaundice" in i ts  f a t a l  form. Wehrle (1%8) was of the, same opikion 

and he reproduced G. Boue-t's a r t i c l e  word f o r  word. 

. ,  ' :  . .. . .. .. . .  ... .. . . .  

the four Europeans and one Syrian. The author was'of the: opinion tha t  
.. . 

. ,  

.. 

, . .  . . .  

After 1929, there is a report from Smith (1931) on the health si tuation and 

yellow fever control i n  Liberia. 

He considered tha t  the town offered ideal conditions fo? the propagation.,Öf Aedes 

and that'yellow fever had existed for a long time although, it was, almost, never 

declared. 

the si tuation is not very different from tha t  i n  Sierra Leone o r  i n  the Ivory Coast, 

He encountered a f a t a l  case in Monrovia in 1930. 
) .  

. .  . I  

_ .  
. .  

It seems tha t  yellow fever has existed for a long time . .  in Liberia, where 

4.1.2 Previous vaccinations 

There have been no previous vaccination campaigns against yellow fever in  Liberia. 

The only vaccinations administered i n  the past were t o  travellers,  i n  accordance 

with the International Sanitary Regulations. 
~ 

, 4.1.3 Serological surveys 

The consultants looked up the findings of three serological investigations of 

yellow fever carried out i n  Liberia. 

1, 

in  1932 a t  %he Firestone Plantation, from donors from various vil lages i n  the interior.  

O f  96 sera from donors aged over 15 years, s ix  were positive. 

Beeuwkes and Mahaffy (1934) applied the Sero-protection t e s t  t o  sera col2eoted 

. .  L 

2. In the course of a medical and sanitary survey carried out in  1935-1936, Anigstein 

(1937) collected 20 specimens of serum, of which two proved positive i n  Sero-protection 

tes ts .  

3.. 
(1961.) gave the resul ts .  of .hemagglutS;nation inhibitio,n: t e s t s  perform.ed on' lo$. sera 

collected i n  Liberia: _. 

were,, negative f o r  group B;: 49,.6 per :: cent,. yere :qtegati.ve Tor group Bunyamwera. 

In the report of the Virology Laboratbry. of .%he .Rockef.&lLer. 'Foqndation, Tkeiler 

44..6 per cent, we.re ne,gatLye. fo r  g~oup A;: Q6,;4 p,?r cent.. 

. .,.:.. " . - * . . .  
' These .studie'k are clearly.  very .In&mpl'et'e; %ut 'kxey nevertheiess i nd iche  'that 

. .  ,large 'ppapGp%ion of.. t i 6  
.. : <, ,. ' .  , !  L '  _ .  ., I 

.. 2 

: . . .  
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4.2 ,. Analys&s.-pf :%,$ìp hyne :oases I .  . . . .  . -y: ,, ' . 

. .  . . . .  . . .  
r "amöngst'human subjects, a i l  f r o m  Salvea,  

, _  . i. . . I  

took the<'f&m o 

picture, and' particularly. i f  ' the  f ' i r s t  two 'victims'had 'not been two young boarders 

a t  the Lutheran Training &s'cik.xte, it is  very probable iha t  t h i s  manifestation of 

ypïckl hepatonephritis. ' '  WithÒut t h i s  very 'familiar c l L i c a l  
, . .  

. .  . .  . .  

the virus would have passed unnoticed. . .  

4.2.1 I_ Chronological analysis 

The f i r s t  two cases of yellow fever were of f ic ia l ly  notified on 10 June, a f te r  . 
being confirmed by histopathological examination of l iver  specimens sent t o  the 

Laboratory of Pathological Anatomy of the Pasteur Inst i tute ,  Dakar (Professor R. Camain) 

The victims were two g i r l s  aged seventeen and twenty years, who were students a t  the 

Lutheran Tratning B s t i t u t e  .at  Sa1aye:a.. . .  

. .  . . . . . .  
Af&er.'attendhg ' a  meeting 'on Saturday 13 May a t  Gbkga between the Lutheran' 

Training Ins t i tu te  and the Methodist 'Sc'liool, the two girls spent the Saturday evening 

and the following Sunday with one of the i r  families. ' On the Supday., .qv.eeing3 they .  

f e l t  t i r ed  and feverish. 

Gbanga; the other .returned t o  Salayea and,was,hospitalized the next.morn%ng a t  the 

Memorial Lutheran ' Hospital in  Zorzor, following an attack of black :vomiting.. 

a slight improvement, her condition deterlorated on the Friday with the.onset of 

anurib'.'nephrit& wklìcg t&rmhate¿i ' i n  'death on 20 May. 

in Gbanga, was driven t o  the Phebe Hospital near Gbmga on '¡i May and died on the 

. .  

j 

. .  - . . . . . . . .  

One of the, gir1.s decided t o  stay with her parents a t  . . . .  . . . . . .  . . . . . . . . . .  . .  . .  

. . . . . . . . . .  . .  . . .  . (  . . . .  
! .,.. ,. , : .  . i 3  : .  

After . . . . . .  

I .  

Her friend, who had remained 
. . . .  . * . .  . 

. .  . .  .. I .  . . .  
. .  . , .  . way . .  

. -  . . .  . . . . .  . .  ! .. , .  i -  ..:. 
iwd'"g&?lk 'shared' a' room' with.' t w o  okher friends, one of whom developed 'a 

. . . . . . . . . . .  . . . . . .  . .  . . . . . . . . .  . . . .  . .  _ -  . .  
fa i r ly '  sivere:iuspa;tit 

recovered. 

and the other a binign iever, However,' both g i r l s  
. . . .  . . . . .  . . . .  ... " ,  . . ._ ~ 

.. I-" . .  ",  . .  . . . .  . . .  

. . I. . .  

e 'disease 'mani t s e l f  on 14-'.hay,. the iniection must have occurred 
,.._ )1 . - . . . . . . . . . . . .  

between 8 .LfMa$;. :lv&ke..' &rlS :were.. a$ t.he- Lu*her"an , I "  h?a 
. . . . .  . . . . . . . . .  . . . .  .. . . . . . . .  ,," ; . . . . . . . . . . . . . . . . .  . . . . . . .  . I  . . . . . . . . . . . . . . .  . .  . .: . . . . .  . .  

g Institute'.  . .  
_ . ' , ^ ' .  . . ' . . *  . 1 1  : 1 . , I .  

was ,. subsequently 

,.by the doc$.or .at . Z.o.r%or, . "  ~~ . .  ~ , 

. . . .  

. _. 1: . . . . . . . . .  

Hospital, showed recovered. 
,. ' . ;  . .  

. .  .,. . (., . 

, .  



But in view of the d i f f i cu l t i e s  of c l in ica l  diagnosis of yellow fever and the 

fac t  t ha t  the . laboratory .... . tests were limited t o  postmortem specimens, only the -three 
f a t a l  cases can be. taken a s  certain. 

vil lages surveyed, !here seems t o  have, been ,no, abnormal mortality a t  t h i s  t i m ? ,  and 

. .  . .  \"" 

According . .  t o  the people questioned in  the), 
1 .  . -. . , .  

certainly no cases showing symptoms of severe hepatonephritis. 

The s taff  of the Zorzor Hospital thought there was a f a i r ly  large number of 

cases of m i l d  fever towards the end of May, both a t  the Ins t i tu te  and in  the village. 

It seems'therefore tha t  t h i s  manifestation of  yellow fever virus must have occurred 

between mid-May and mid-June. 

4.2.2 Age 
? i  ' V " ?  , + 

-. 

The three f a t a l  cases and those strongly suspected on c l in ica l  grounds occurred 

in individuals aged 17 to 40 years. 

had m i l d  attacks of the disease, which were not noticed and which could only be 

revealed by the resu l t s  of the serological investigation. 

It is very probable tha t  a good many children 

4.2.3 Cri ter ia  of etiological diagnosis 
. . .  

A s  no blood samples were ávailable for  isolation of the virus o r  serological 

diagnosis, et iological diagnosis could only be carried out by pathological examination 

of pdstmortem spiximens. 
. - .  

. , .: . ." . . . .  . .  
The,,.LaboratoTy of Pathological Anatomy at. .the .Pasteur Insti tute,  Dakar, sub- 

. . .  . .  

mitted the following reports: 

8 795 D-- J. H. (Professor Camain). Typical plcture of a yellow fever 

hepa t i t i s  w i t h  mesolobular necrosis of acidophilic type (Councilman bodies t3); 

micro and macro vacuolar steatosis; preservation of a periportal and centrolobular 

corona of less severely affected hepatocytes; very l i t t l e  in f i l t ra te .  

. . .  8 796 D - G. K. (Professor Camain), C l e a r  pic,ture , of .: yellow fever hepat$tis . . . . .  . . . .  . .  . .  

(somewhat $ess.,apparent. than in  J.. H. ',s specimen); nevertheless with multivacualar,.:. . .  .\i .. 

steatosis, oxyphilic necrosis and good Councilman bodiel;.. Mesolobular trabecular 

degeneration' and preseivation of'  a double corona of 'less' severely affected hepa- 

tocytes i n  the periportal .&d centro1obula~"areaSj Very l i t t l e  ' in f i l t ra te .  . . .  

. .  . ,  . .  . .  

. . ? .  ' .., . . .  :.. . . ' .  

. . .  .._ .... .. _ . . . :  . - . . t  

6 .  
. .  . .  - . . . .  

. . . . . . . . . . . . . . .  . .  . . . .  . ~ .  . . I  . .  c . .  . . . . . . .  ' ' r :  (.'* . . . . .  4 .  . . . .  * . . . .  . .  . .  . ,  . .  . .  . r  , :. . .  
8 935 D - F. W. (Dr H. Sarrat) .  Mediolobular necrosis with remainkg perportal 

and centrolobular coronae of more or  l e s s  severely affected hepatocytes; diffuse 

micro and macro vacuolar steatosis,  No evidence of Councilman bodies. 



- -  
n 

r 

. . . .  ......... Inf lammatxxy - __1 -- :-$nf i l t r a t e s  particularly noticeable. b. the 'portal spaces. 

: conalusion: ~el-lm fever hepati t is .  . According ; . to .Prp%essar. C a " ; .  %Ucp3tot;Zrr.e--. 
. . :. \ .' corresponds w i t h  a yellow ReveYt:.hepa-t'it'is of.  long standing. . . . . .  

4.3 Epidemiological review 

4.3.1 Extent of the outbreak 

A.genera1 pictuTe of the .geographical and demographical extent of 'chis ou-bbreak 

of yellaw fever.can ,only be obtained by methodical study of the data collected on 

the spot. :Fowl hundred blood s l ides  were taken from unvaccinated individuals i n  

.all age-groups (see f igure-2) .  

Pasteur, Insti tut?,  .,.- . Dakar. 

4.3.2 

These sera are  presently being examined a t  the 

. . .  I .  i ' , '  
' 

. . . . . . . .  . . . . . . . .  . .  -... 

Origin and predisposing ' conditions 

.... ::~.::~. ;Mere,u %here: any,: oohditbons . particularly favourable ,.to: .the occurrence of t h i s  
. .  . . . .  .. .? :. .: ~ . .  . . . . . . .  r .. . . . . . .  ' ' : * ' .  . .  '. . 

'o? Aedes aegypti? . During 'the 'f& kwvey 'carried out by 
. + .  . . . .  ! I ,  

Targe' nuhbkr of - Aedes larvae we're .fo$d b' t he  nuherous . 

ct3& rainwater 'at' the Lutheran' 'Prabhg Insti tute.  
. . . . . .  . . . . . . . .  . . . . .  . . ,  . . . %  

. . . . . . . . .  . . . .  . .  .- 
Adult inseeCs'weie also fo&& iri' the immediate vicini ty  of the 'room' oc6Ùpied by' the  

two deceased gir ls ,  
. . . .  ; . ; . -  . .  .. - 

. .  
. .  . .  

. . .  . . . . .  . .  . .  . . .  r .  . . .  .: , . _  . 
' *  .'''A.%'the time 'of tlie consuIt&tsi v i s i t ,  Aedes aegypti were very d i f f i cu i t  t o  

. .  . . . . .  . . .  
ver, thi few 'specL$ens collected were. '  f o h d '  a t  Salayea, and the lay& 

. .  . . .  . .  " . : . * ! ~  . . . . .  c..:,.,., . . ,  . .  
t raps  ' praced .&ar tlïe' bui1ding':where the g i r l s  iived produced Aedes eggs, pres6ntly 

... . . . . . . . . . . . .  . . . . . . . .  j.- I '  ,..! ~ , . .  . . . .  . .  
' tinder -classif i c  e Muraz, Bobo-Dioul . While it c&ot'be daid 

. . .  , .  I .  .. ""c.i,,,':'-' . ::-,-; 
%l%t there 'was 

certainly existed.' 

of Aedes, th; coritl&ons fo r  Iiraismiss'iori ' - ........... . . .  . . ;  . . .  , . , . , , -i i , . .  
. .  . . . . . . . . . .  , . , ,I ,~ ,( . . :. . -  . .  

. .  

2. 

only hade':.' been- immufiiied -through .prev:cxb. .uo.%iced ::or m i l d : .  .a%tackg? 

limited extent'. 02:. %he;: .epidemic,:: it. :Seems :reasonable. %o .suppose %hat a large proportion 

of the ,population is immunized,.and thak:.this mm:ifesta%ion of yellow fever . .  w a s  

The susceptibility of the population who, in the absence o;-,vaccination, could 
,In view of the 

therefore only a reactivation of an endemic focug; h 

un t i l  the resu l t s  of the Sero are available. 

noted 'that th&ë 'is 

ver,, t h i s  cannot, be confirmed 
.. __., , . ........ ̂ ,  . . . .  

It should also be 
;;.. . _ ~ _  . . .  : . . . . . . . . . . . .  i .. . .  

'the ' &ea,'-" which are hunted . I.. 1 

. /  . . .- ,. . . .  ,<..,.,. .. :i. ......... . . , .  

f a t  ' the  'Zor ior  Hosp i t a l  'remembered ai epidemic of fever 



w i t h  icterigenkc-.-&yn&omes which occurred amund 1947-19b in 4ihe a&lJage  of Zorzor, 
. .  . - - ,  3 ,  ' I. 

2 .m~ies-west-.'of:"Salayeb' and caused 'a  f a i r l y  "¡arge number of  deaths. The ' s k l c r g i c a l  
investigation may also 'shed some light on th i s  question, 

4.3.3 Control measures taken 
. . .  

I. Vaccinaiion 
~ > .  
.' ' ""AB'  'soon as  the. cases were confirmed, as requested 'by Geneva, 50 O00 doses of 

17 D"yel1ow fever vaccine,' drawn' b o m  the WHO emergency stock, were sent t o '  Liberia 

by tkie Pasteur Insti tute,  Dakar. The doses were 'distributed as fol lows:  5000 f o r  

Salayea 'and Zorzor; 5ÖOO for Gbanga and 40 O00 for  Monrovia. 

At the request of the French Ambassador i n  Monrovia, Che Pasteur Inst i tute ,  

P a r i s ,  sent a further 4500 doses for use in.'chese .three areas. 
- r  

However, the vaccine was not always handled correctly i n  regard t o  transporta- 

It was sometimes transported wikhout refrigera- tion, dilution and administration. 

tion, both dried doses and even reconstituted doses which were some-kimes hy*a+A 

a 10% time before use. 

bags of one l i t r e  t o  cover a f u l l  week's requirements. 

posed problems, it was necessary t o  use the same syringe and everianeedle-for 

several vaccinations. 

Saline for  dilution of the vaccine was supplied in  p las t ic  

Finally, as  s te r i l i za t ion  

The consequence of these technical errors'was the development of abcesses, which 

the consultants saw fo r  themselves a t  Zorzor Hospital, 

temporarily discontinued i n  the area unt i l  sufficient equipment has been supplied 

to.&he teams - who are eTtcemely willing - t o  permit correct administration of the 

vaccine.,- Such practices could lead nat only t o  negative resu l t s  o r  even accidents, 

but could also discredit  the vacche i n  the eyes of the population. 

Vaccinations have been 

. -  

. . .  . .  . . . .  . .  . .  
. .. . . . . . .  . . . . . . . . .  : 

,." .2. Aedes.,eontrol ~ 

. . .  ,... . . . . . . . . . .  1. , 

Both the des%ruction'of the  do s t i c "  Jhediiig places and' house-sppayag w%%h 

insecticides appear t o  gave been effective; since.. tEie' entomologist found very .few' 
. . .  ._ . , . .  . .  .......... 

. . . .  . .  . . . .  . . . . .  . .  . . . . . . .  i ' . : ' . '  _ a  . . .  _..,.., ...,..! . .  :.z. . . . . . . . . . . .  
. .  . . . . . . . . .  . .: ~ .L . . 

. . .  . . . . . . . . . .  .- <.. y., .:C':s .., ":. I ' .; * ' , ;- . . . . . . . . . .  . . . .  
3.  Containment of the focus., 

\ 
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4.4 Results of ,  tests carried:: ou$ :on..-sera $aken,.during.-*-t;lne v i s i t  .... . . .  
. . . . . .  .. _ .  . i D u r i n g  t he i r  v i s i t ,  the consultants collected a number, of human sera in 

vil lages around the SalFyea focus. 

la t ions over one yeay of age had been vacciriated, only thTee specimens were taken 

from suspected cases. A t o t a l  of 388 sera were tested. The rollowing table indicates 

the distribution by sex and age. 

, , ?  '. ' 

In the flocus. i t se l f , .  where almost a l l  the popu- 

. . .  

, ,  

I 60 + ' Total 
i 

- _c_ 
- O -4 I_ 5-14 15 -24 - 25-59 

Men 11 96 47 74 6 234 
Women 8 ,  57 

14 388 

8 154 - - I 18 63 

I Total 19 153 65 . 1-37 
- - - - L I  

L - - - - - 
The sera, ib a 2:2 dilution s tar t ikg at 1:20, were tested by hemagglutination 

!i;h&tion against 4-8 antigen units. The following antigens 'were used: 

Group A : Chikungunya (CHIK) 

o 'nyong-nyong ( o ' ~  j 
I .  

Group B : Yellow fever (YI?),: , 

. ,.. . . .  . .  

. ':. 
.West N i l e  '(WN) 

. inka (ZIK)' 
. . . . .  . . . . .  .. I j .  .: , .  

-Bunyamwepa Group ? Bunyamwera. (BUN) ., ._ . :  . , .. . , I . .  : . .'. , , . 

The resu l t s  by age and antxigens ,were, a s  f o l  
. . .  

' I  

' 0-4 - 5-14. - 15-24 ' - 25-5 .- Total 
. . .  . i, ,". ....... I. . . . . . . . . .  . I _  

65 : . - . &.i .'.,. . ,,,,i,! :. ;:lo4 CHIK O 8 23 . 

102 .. 8 .:23 . ~" . , o  

YF O O 2 20 23 

.64, ;.I',.. , I '.,.*. 7 ... -.. . . . . . .  .-.. . .  1 

. . . . .  
2 

1 

, .  I . ., . 
UGS O O , O J  ' .,.. . . _. . 2 ' " . -  

,. 

. . . . . . . . . . . .  . . . . . . . . .  .. 
O 1 O 

.; . , . .  . . .  .. o . . .  . I .  .. *' . ,, . 
O 

. .  
O 

. ~ .  
DAK . .  . .  

. . . . .  : ,  . I :  

- w N  . O " '  ' .  ö '  - "  

ZIK O 1 1 '  ' "1 " ' 19' ' 

BUN O 10 O 2 O 12 



- I  

Locality 
BUN 

O 

2 '  

5 
4 
1 

O 

12 

3.0 

Konia 

Bokkeza 

Yeala 

Telemen 

Zolowo 

Wenshu 

Total 

% 

. 
No. of 

Sera 

55 
40 

70 
51 
82 
90 

388 
100 

CHIK ONN 

5 
9 

10 10 

17 17 
23 22 

40 40 

104 102 

26.8 26.2 

A N T I G E N S  . 

YF UGS 1 DAK 
5 2  O o 
8 2  O O 

7 1 O 

3 O O 

4 1 1 

5 O O 

23 2 1 

5.9 0.5 10.25 

i 

..' 

~ 

- 
. , 67-1940.' 640 8 .  1280 8 n - 

.Sodey Lake 67-2O'j'Z' ,160 

.. 

7- O 1 

. .: , . . . .Al l  sera positive. in hemagglutination inhibition were tested for  complement 

fixation ,in order t o  determine yhether the infection was relatively recent (positive 

CF) or  old (negative CF), 

. .  . .~ 

.' . . . .  

. .. 

Detailed resu l t s  are  given f o r  each vil lage according t o  age and antigens; and 
' the sera positive f o r  yellow fever are  indicated with their H I  and CF t i t r e s  

(see Annex 4 A, B, C, D, E and F). Sera with a t i t r e  equal t o  a t  l eas t  1:20 i n  HI' 

and 1:8 in CF were considered positive, 

Of the three pairs  of  sera taken in the epidemic focusI two were completely 

negative; the third, taken from one of the room-mates of the two deceased g i r l s  a t  

the Lutheran Training Inst i tute ,  Salayea, showed a barely significant increase in  

the r a t e  of  antibodies t o  the Chikungunya and D'nyong-nyong viruses. 
I I I  

A s  the early serum had not be,en preserved in  the best conditions, -this increase 

i n  t i t r e  could have been ,ar t i f ic ia l  only. 

: :  
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Discussion of  the findings 

1. Yellow fever: No antibodies were found.in the 0-1.5.years,age-group, only 

three per cent. in  15-24,years group and 14,5 per cent. i n  the 25-59 years group. 

A S  regardS.the . . . . .  distribution by sex, antibodies were found in  18 men.out of 234, and 

f ive women out of 154. 
no correlation between infection and occupation. On the other hhd, the percentage 

' of "posikive ,reacijiÓns"increased the."nea$er the'  s Ù b  jects lived t o  the SaL'ayea focus. 

seeins-'.-bh&- Lfec t ion  occurred in the' focus i t s e l f  during thé' extensive &d 

. . . . . . . . . . . .  .L . . . . . . .  

. . . . . .  . . . . . .  . . . .  - , .  ... .I ' :  . . . .  . * .  . I  
, , ~ ,  . .  . .  

. ,. . : - .  I . :,i, ", :, ; C. 

This difference is not significant and there is therefore 

. . . . . .  , .  *. . 

1 8 ,  ., . ,; 

easy t ravel  which takes 'place '&I this"area, pa r t i cu lk ly  s h c e  the h c k  ' of an%i- 

bodies in:children jndicated'that the .virus.was not circ~lating,outside:,~~~ focus. 

Also;. some of : the  . . . . .  positive reactions may,have been.,due.'to vaccinakions received In 

a neighbouring cowtry.. ' A  t o t a l  of .5.9 per cent.' of the popula%iqn:.sCudied had 

yellow fever antibodies. .Thus, a considerable proportion of,.Lhe population is  

. . .  . . . .  . . . .  . . . . . . . .  . .~.. , (. ._.. . . . . . .  , .  ;..: . .  

susceptible around the Salayea focus and should b 

2, , , Other arboviruses: . In  group: A, ,Chi 

towards the south.of the area where,the,,forest..is l e s s  dense. 

by vaccination. 
I i- 

...... . . .  : s . . .  

was .Tather act e, particularly 

, , 

. . . . .  . . .  . . . .  ... . .  . . '  . , ...- 

. . .  . .  . . . . .  . .  . .  . .  

'. ' In group B, Zika was the most wtdespread (4.9:.peP .cent. ) af te r  yellow,.f ever. 

'Of t he .  19 .cases positive "on hemagglukination inhibition, %wo were,: also; positive, on 

.. I complement fixation. -. ' * , : ;  j:-!.,'l< , . , :  

, . :  ~ : , ' , , ! ( - r < . , . " '  , . { * ' i . ,  

Of the 12 sera positive t o  Bunyamwera, 10, 'curiously enough, were' taken in  the 

. t  
,..:. :. ' ,,;. i '  

' 1 . "..U.,. 3 .. . . .  . . , . .  5-14 years age-group. . .  

. . . .  ' i  . . .  . .  
. . .  . .  . .: ' . . . . . .  
. . I . .  , 

. .  . .  CO&l&&)~ : : ' i  

. . .  . . .  . . .  , . _ .  :: . .  . . . . .  . i . .  
The' absence of' positive serological reäcti&i$ t o  the yellbw feTiei &i%ikiin ' ik i  

i . . . . .  a, . . . .  , . ,  , 

the child population 

focus, ' Only 5.3 peP cent, .of %he. inhabi%hts  :in contact .bith. the focus had ,anti- 

,bbdde& Thu& 

ves ' that .  the v'&S did n o t  circulate beyond *he Skláyea 

re skis%a a ,large suscepkible population which .should'.,be' imunized . .  ......... 
. . .  . ,. . .;. r. . i : .  . . .  . . V .  . ;. . .  rapidly, 

. . . .  . . .  . ' > . .  . .  
Apart from' m a  O'%yon&n$ong, k e  vir&& were" 'of' very' low endekcity, 

as could be expe.c%ed in ,'a ' forest .  area, .€Iowe?er,.:.it is possible that other arbo- 

viruses, which are not included in, o w .  list. of  antigens,. 'are active in  this area. 
. . .  '. . . .  . . . . . . . . . . . . . . .  



5. RECOMMEHIIA!PIONS 
1 1  . 5 .I. &om -a entomological point. of.' view' . . . . .  

. .  
The,: 'occurrence of three confirmed ' ever f a t a l i t i e s  i n  a'country wheri 

' the 'vast majority of the population has not been vaccinated w i l l  necessitate a , '' 

. . . . .  . :  

I I .  , ' 
. .  

' , .  i . . .  :, ..... . .  
' !  

. . .  ': ! I  I .  

number of studies: 

5 , 1.1 Dekt;ai);e 1 .  

. I  
. .  . .  . .  

of . the.  me$hods used by, vari.ous sections ..of the populations 'for 
ermine the areas where pullulation,. af Stegomyia. i s ,  hig'hest!;&d 

. .  I .  . .  , ..i - . " 

I . .  

" I  , .'the risks o f .  epidemic:s are  greatest. ::..,, , . -  . .  . , 8  . . .  
, , . I  ' 

. .  ._ I 

, *. óp&é  major  i. 
5.1.2": Study: &fq%he'.%?oplkLc prefetfehces and aggi?eds 

Stegomyta: 

define the r o l e  played by each of .these species ' in the epidemtologg of ' the yellow 
fever :or. other arboviruses; : . . .. 

Aedes aegypti, .Aedes. vit tatus,  'md.Aedes apieoargenteús in  orde? ior'< 

. . . .  

. . .  . .  . . . . . . . .  >?c.  . . .  
5.1.3 'Stegomyia control measures 

. .  
Although man-made breeding places did' not "show' a high sity . . .  of .Aedes. aegypti 

. . . . .  
larvae, the r i s k s  of puilulation must 'be 1imited"by 'careful supervision of metal 

&ums used for collecting rainwater, Which wiXX probably beeome 'more common in .  the 

futme. 

on the open end, 

Owners should be obltgdd 'by,'law t o  pL:ace a; covering .'of -f ine-mesh nylon net 

On the other hand, i n  view of the adult 's  preference for  ou%doors, 

- .. . . .  house-spraying does not seem indispensable. . . ,  . ,. . .  .; ' I .  '. 

5.2 From an epidemiological point of view . . . . .  

. I  

. . .  * .I 
. . .  . ,  . .  

5.2.1 

%to population, c 

In the immediate future, the introduction of infected vectors or '  Qe:r$qnS;. ;...,: 

es must be stric.tly avoided, especiallx int,o,,M. .a where 
. . .  . .  . o ., 

, .  
, . a :  ' .  .. , 

f vectore, abound, and where ,$here is a laqge. eptib.1.e popula%ion., . I .  

. . . .  . . . .  c;. ... . .  _. ~ 

. .' :'..Apart. from ' systematic 'con%r:ol hd' ..dislhs&%ESsing of vehicles (in' view: og 'Aedes 

aegypti ' s predilëction '.for .:luggage boölk) ::vao@hatlons. should be .camfed .out h the 

three cowties a t  greatest risk, namely.; Loffa, Bong and. Montserrado. Taking into 
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In view.of the d i f f icp l t ies  encountered i n  administering 17 D vaccine, th i s  

s t ra in  could be used for  the 0-10 years age-group, and the Dakar strain, which can 

be administered by scarification, f o r  the older age-groups. 

would be : 

I 

Thus, the requirements 

1 
Montserrado County 

Bong County ' 

: Loffa County 

Total 
. I  c 

17 D Dakar Scarification 
c 

69 000 161 om 
39 O00 pl O00 

36 o00 84 o00 

144 O00 336 o00 

5.2.2 In the future 

The occurrence of three confirmed f a t a l i t i e s ,  three cases strongly suspected 

on c l b i c a l  grounds and certainly a f a i r ly  large number of unrecognized cases i n  an 

unvaccinated population would seem t o  confirm there was an outbreak of yellow fever 

in  this endemic area. It is therefore almost certain that the virus w i l l  reappear, 

e i ther  3-n the form of isolated cases or o f  small local epidemics. 

advisable t o  include Liberia i n  the permanent surveillance system proposed by 

Dr P. Brès, Director of the Regional Reference CenteP f o r  Arboviruses, Dakar (WHO 

document FA 66 274). 

It would be 

, 

The Hospital  of Zorzor could ac t  as the sentinel hospital for th i s  region. 

There would be no d i f f icu l t ies  as regards communications with the National Laboratory 

a t  Monroviå (Direc$or: 

Saniquellie Hospital in Nimba County could a l so  act  as a sentinel hospital in th i s  

system. 

DP Cox) as  the road can be used the whole year round. 

To prevent a recurrence of the yellow fever, two kinds of measwes w i l l  be 

necessary: 

- Mass vaccination of the  population. This cannot be done a t  present owing t o  

the lack' of 'Ped-OœJkts and of .prÓper¡y 'tramed teams. '. However, a. vaccina-bion 'campaign 

against measles and' smallpox €s':duë t o '  Bé 'undertaken in  Liberia by US/AD a t  the 

'ënd of %he year, and the cahpaks 'teams '&d. f a c i l i t i e s  could be made available f o r  

yellow fever vaccinatioñ. ,,' ~x!d~id:ing 

where vaccinations were carried out during the first phase, 530 O00 doses would be 

needed as follows: 

. . . ,..._ . . .?. .. 

._..,. . .. . . ... 

. .. . .  . 

c o & t ~  of Montserrado, Bong' and Loffa, 



~ I I  

10 O00 24 O00 
i .  

Grand Cape Mount' 

Maryland 20 O00 46 o00 

Sino6 17 o00 42 O00 

Nimba 50 O00 120 O00 

___. 

Grand Gedeh 18 O00 44 O00 

Total 157 O00 , '373 O00 
! 

L 

I - Surveillance of the virus reservoir would involve a\considerable amount 

. .  

of work: 

t o  specialized laboratories in conditions which cannot a t  presenta be m e t  ,in.-Liberfa. 

CONCLUSION \ ',' 

obtaining specimens from animals, collecting mosquitos and sendtng them'-' 

. . . . . . .  . . . .  . . . . .  . . . .  I . . .  
I , .: I . . .  . . .  . .  . .  . .  - . .  

. . ; . .  . "  . . .  . .  ?' !. .. , . .  . . . . . .  . .  . .  . ,  - . ,  

.:.. .The ..occurrence 05 a few cases : of yellow. fever î.n a region .where vaccinaikons 

have ,not..,been carried out.previously wauld-.seem .to indicate a revival of an endemic 

focus.3n.ithe.Salayea area; :However, i n  view of:cthe ea,se and:f'requency of t ravel  in 

the te r r i to ry  and: the .presence df Aedes'. aegypti in. Monrovia and probably iri other towns, 

furthersoutbre,aks:Zri other areas.are qui%e possible. . . , : . 

. . .  . .  
Under present conditions, the first measure t o  be envisaged'is vacchation," ' 

. initialXy.S;n.hhe three -cou;?ties a t  greatest  r i s k  .and .subsequently thrdu,ghoUt.. We 

.. teerpitory. This campaign. cauld be .'integrated with the dampaign 'agairist mëasles 
..... . . . . >  . . . . . . . .  and smaX1pox due.:~o .... be.iwldertaken by U S / A D  . in. %he very 'near futme. . .  t .  

. . .  . . . .  . . . . . . . . . . . . . .  
. . . .  . . .  . .  , .. .. , .  s . , .  .:/.:;. " .  * '  . I I ' ( .  ' . . .  . .  
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An intensive imago control campaign 
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I '  
I 
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- D r  Paul Mertens, Chief Medical Officer, Zorzor HospStal. 

- D r  Esther Bacon, Zorzor Hospital. 

- D r  E. H. Barclay, Director-General, National Public Health Semice, 

- President William V. S. Tubman. 

- D r  Cox, DSrector, National Laboratory, Monrovia. 



C 

c 

.?... : .. 

A Epidemip1og-l 

Anigstein, L. (1937) Résultats:lde,, .l . 'e~p&oration, .sanl!aire , entreprise 
en 1935-1936 dans la'république du Libéria.' Bul l .  Off. Internat. 

. . .  . . .  ., . . .  
t ' . ' d'Hyg; Publique,. 29, 946-952. . ' L .. I 

- .  . . 3:: : I ,; : i '.. 
^ .,- 

. .  . . .  . . . . . . .  
Beeuwkes, H, and Mahaffy, A.. F. (1934) Past incidence and distribution 

. . . .  . . . . .  . -  .' - .$3? yellow 'fever 'in.Wegt,.Afrioa; a s  'iridicated by. protection t e s t  
* :  -! !.'. surveys.. Tr..: Box. SBc; :pQp,. Med. and Hyg., 28, 39-76. 
. .  . .  

Bouet,. ' G. (l925)- Une' .-6pïdgmie 'de f i h r e  jaune. au Libéria. 
€3~11. Soc. Path. Exot., - 18, 746-753. 

' 'Brks,' P. (1966) Yellow fever si tuation in West Africa, comprehensive 
report . Wld HL-tih Org., - 274. 

.. .., . . . .  
. . .  ",'P&dlay,.. G.'.M. 'and MacCalum, ..F.'. O. (1337) Yellow fever ,imune bodies 

in blood of Afrfcan ,pr5ma$e.s, .,Tr.., Roy. Soc. Trop. 'Med. and Hyg., 

I .  
. . . . . . . .  . . . . . . . . . .  . . . .  ',.~% . . . . . .  . .  2 .  

. .  . ( .  . . , 1  . . . . . . . .  
. . -9 31 103-106. . .  . . ,' 

Smith, H. F, (1931) Report on sanftation and y e l l o w . , f e v ~ ~ . ~ c o n ~ r o l  i n  

. . . .  , .  .: 
< * .  

Liberia. Public Health Rep., 46, 1353-1359. 
. . . . . . .  - .  

1 .  , . .  
. .  

, .  . .  

Wehrle, W. O ,  (1928) Das Gelbfieber. in Liberia 1.925 und 1927, 
. . . . . . . . . . . .  . . .  . .  ~. . . .  . . _  I . .  < ,  . .  , . . Arch. f .  Schiffs, U. Trop. Hyg., - .  32, 401-406. 

. . .  . .  
. . . . .  a .. 

. . . . . . . . . . . . . . . .  . . . . .  . . .  
. .  

B. j @ t O m O l O m  
. .  . .  . .  , .  

Adam, J. P. 'aiid .Bailly-Choqarrz, . I .- .- . . . . .  H. - (.l964) Les Cuiicidae e t  quelques 
autre Diptkres hgmatophages de l a  RgpubliqÚe ' ae Guinée . 

. . . . . . . .  

other than . Amer. J. Trop. Med., 8, 261-282- 
. s . '  . . 

. . . . . . . . . . . . . . . . . .  8 - i :  :'; :-*- ..... i.(.la...!aburS.' . .  ...s'...nn. 1_ .. es..r..c.en.e;...:.3ull, . :oz@. . --_ ..............._ -. . . . . . .  

. . .  ..... . . .  I ... . . . . . .  . ' . I ' . .  

. .  

. I  

. 1 .  1 . .  : .  . _. 
, .. . . . .  



1 - 

Annex 2 , :, 

Eborman, J. P. T. (1961) Observations on the habits of mosquitolj of Plateau 
Province, Northern Nigeria, with particular reference t o  Aedes (Stegomyia) 
v i t ta tus  (Bigot). Bull. _I ent. Res., ,152, 709-725. 

Brasseur, G. and Savonnet, G. (1960) Cartes ethnodémographiques de 1'AfriqLie 
1 Occidentale.. ,I.F.A.N, Dakar, Feuilles n02. 

Brès, P. ' e t  al ;  (1967) 
démiologie. 

Britem, H, (1954) 

'Une Qpidémie de fièvre jaune au Sénégal en 1965. Epi- 
Bull. Org. mond. Santé, 36, 114-119. 

La fi&" jaune en Afrique occidentale française. Un aspect de 
la  médecine préventive magsìve. gull. Org. mond. Santé, - 11, 453-481. 

Briscoe, M. S, (19%) Field notes on mosquitos collected in  Liberia, West Africa. 
Mosq. News, - 10, 19-21. 
I_ 

Bruce-Chwatt, L. .J, (1950) Recent studies on Insect vectors of yellow fever and 
mab@ria in  Bri t ish West Africa. J e  Trop. Med., - 53, 71-79. 

Burton, G. J. (1964) A survey for the vector of yellow fever in  the Damongo area, 
. Northern Region, Ghana. Ghana Med. J., - 3, No.1, 9-15. 

Cornet, M. (1967) Les vecteurs potentiels du virus amaril en République du Sénégal. 
Méd. Afr. Noire, 8 & 9, 423-425. 

Fay, R. W. and EZiason, D. A. (1966) A preferred oviposition s i t e  as  a surveillance 
method for Aedes aegypti. Mosqu. News,  26, 4, 531-535. - - 

Fay, R. W. and Perry, A. S'. (1965)' Zaboratory'studies of ovi$ositional preferences 
of Aedes aegypti. Mosq. News, 25, ( 3 ) ,  276-281. -- - 

Findlay, G. M. and Davey, T. H, (1937) Yellow fever in  the Gambia. 11. 'The 1934 
outbreak. Trans. R. Soc. Trop. Med. .Hyg., I 30, (2), 151-164. 

Garnham, P. C. C, e t  a l .  (1946) 
Colony, with special reference t o  'yellow fever. 

The mosquitoes of the Kaimosi Forest, Kenya 
Bull .  &t. Res., - 36, 473-496. 

. . .  
. . . .  ............ I .  

. .  

Gillet t ,  J.  "6. (1951) 
'. 

The habits of the mosquit&:Aedes (Stegomyia) simpsoni 
2heobald i n  relation t o  the epidemiology of yellow fever in Uganda. . ., 5, (2.),. 110-121.~~~~,:~. ':: '. . , * .  . :.i. ...'.Ann.;. wo Med. Parasit  

. . . . . . .  . . . . . .  -. . , . :. 
. . . . .  . 

Hamon, J, (1963) Les moustiques 

Hamon, J. e t  al .  (19  

:. '(Gpubl'ique .' de 
. . . . . .  

'. 3. 

.. Linné dans les. DépacWments' de ...~::' A~acpra.:.e~,. ;du. Bosgoy :(Républigue.l du Dahomey) . - 
":Rapport ro-i+.otyp? ._.a--: '$0 eC&:', ...... -..~ _-____.___ G.. en..??& !:MLiraz, :113{E!at/67, .Bobo-Dioulasso, 41 pp . 

Hamon, 5. e t  al. (1956) Seconde contribution 8. l 'étude des moustiques du Dahomey 
Ann. Parasit.  humain. comp., 2, 5-6, avec quelques notes sur ceux du Togo, 

619-635. 



~ 

1 
- 

Annex 2 ' 

Kirk,. .... :R. _- ..._. .,(1941) . ,An.epidemic ::of .y.ellow ,f.ever i n  the Nuba Mountains, Anglo- 
. . . . . .  .Egyptriqn.$pdam ' :  A n n .  Trop, Med. ..Parasit., .35, - 67-108. 

a-_ ..._ ......__._.......-..........._ .- . .. 

Lewis, D. J, (1943) Mosquitoes i n  relation t o  yellow fever in.'%he"Nuba Mountains, 
. ..:' ' 'AmgIm-Egy-@tbn:Sudan. . A n n .  Trop: Med. Pa ras i t . ,  - 37, 65-76, 3 p l .  . 

942) Experimental. transmission of yellow fever . . . . . .  by :thi.ee 
. . . . .  common species of mosquitoes from the Anglo-Egyptian Sudan. 

. .  

of',yellow 

,Arm. '!Trop.,'Med.' PaEasit., 36; 34-38. ' .  . .  - 
. .  . .  

. .  , I  . .  . .  . .  
. "  

, . s  .. . .  . . .  _" .................... 
Lumsden, W. H, R. and Buxton, A . P. (1951) . A study of .the epidemiology . ,. 

fever in the West Nile r i e t ,  Uganda. 

Mattingly, P. F. (1952) The subgenus. Stegomyia. (Diptera : .Culicidae)., i n . t he  

Trans. R. soc* *OP; Me~.'-'&g=, - 45, 
_ '  . , . ,  

.:..,53+78;:B:. : :' ; . .  

* .  . 
I .  

. .  - .: . . . I  

Ethiopian Region (Part I). Bull. Brit'. ' Mus. (Nat.'Hist.), nit.' 2, 235-304. 
, ' >  . 

. . . .  . .  . . ,, . . I  . ~. . .  
. . . . . . . . .  

, I . , * . . . ' 1  . .  
I .  

Mattingly, .P.. .F., ( ~ 9 5 3 )  'The subgenus Stegomyia . in  the 'Ethiopian .Region,, (Pa$% II). 
..... -... . . . . . . . . . . .  

, .  , 8 . . ;  . . . .  . ,  , 

-".- BuXl.:"Br?%,".~"Mus: 'INat'. Ent. 3, 3-65. . . . .  ,: r ,  

. . . . . . . .  

. ..Ne,~i,, . ,. , . _ .  , P. ,[196) , Reve taxonomique, aspect ,Qcologique e t  .biologique ass diptères 
(Culicidae) présents dbs l a  for& de Manera (Province du. Kaffa), Ethiopie. 
Cahiers O.R.S.T.O.M., Ent. Méd., 2, (4), 47-56. ' . . . . . . . .  ; 

.... . .  ..". , . _. . .  .._ 
1,- .. :. 

* " .,. - Peters,. $J;{.tlg$5) .'&e '-&squi&s .of"Liberia (Diptera : cuiicidae); ' . 

, .,. ' .  . ' 

Proc....R. 'Ent. Soc.  London'. (B),. - ; .  24, 5-6, 81-90. 
. .  . ' , .  _ .  . . I  . .  . .  

. .  . .  . . . . . .  
Peters, W. (1956) The quitos' of Libe&L '(Diptera : Culicidae) . (A @;enera1 survey) 

. . . . .  . )  . .  
? . -  I .  __ .  . I 

. . . . . .  ...... ' .  . 
. :  ~. .I Bull.  . .  'Ent . .Res.. ,,,. 3, 525-551 _ I  

, , . .  
.- , . . . . . .  .,. 

I< ' , '  .,:: ph$%ip,- .6 .-'B;.~~(-&I.] . pr&ib&apy pepopt .of m t h e r  t e s t s  'w-&tK'.yeliow'. . . . . .  fevei- . 
transmission by mosquitoes other than Aedes aegypti.' Amer. ,'J. *.Tro.p,;._Med., 9, 

Pichon, G. and Hamon, J." (1967). Etat' des:.'Qtl&eS:-.en cours' sur AGdes.'a;e@ti. e t  l e s  

, -  
. . . . . . . . . .  .. . . . .  .'. 

: . .  . I . .  . .  . , .  . .  , 

:,.267.?q3(?. . . *. . , .  . ., ? .  ' i  , * . ' i  

. . . . . . .  
~ . . . .  

~ 

~ 

I 

autres vecteur potentiels de fièvre jaune en Afrique occidentale. 
Conférence Technique de 1 'O.C.C.G.E., 1967, rapport ronéotypé, Bobo- 
Dioulasso. 

Pichon, G. e t  a l .  (196Ta) Etude de l a  réparti t ion e t  de 18 fréquence ,d'Aedei 
aegypti Linné dans l e  Niger occidental. Rapport ronéotypé, 0,C.C.G.E.- 

I Centre Muraz, 95/Ent/67, Bobo-Dioulasso . 
r .  b Pichon, G. e t  al. (1967 ) Etude de la  répart i t ion e t  de l a  fréquence,d'Aedes 

aegypti Linné dans.le Sud de l a  République du Mali. 
0.C.C.G.E.-Centre Muraz, 63/1n?.t;/67, Bobo-Dioulasso 

Rapport rongotypé, 



Annex2 . 
. . .. " ~. 

Pichon, G. et; a l .  .(1967') E-tude de La &p.a~l t iou  e t  de l a  fréquence d'bedes - 
aegypti Li&é' dans 1 'Ouest de i a  'Haute-Volta, Rapport ronéotypé, 0.C.C.G.E.- 
Centre Muraz, 32/Eht/67, Bobo-Dioulasso. 

Pichon, G. e t  Sales, S. (l96Te) ELude de l a  réparti t ion e t  de l a  fréquence d'Aedes - 
aegypti' Linné dans Xe-Nord-Ouest de l a  'C6te d'Ivoire. 
0,C.C.G.E.-Centre Muraz - Sous presse. 

f 

Rapport ronéotypé, 

Pichon, G. e t  a l .  (1967 ) Etude de l a  réparti t ion e t  de l a  fréquence d'Aedes - 
aegypti Linné dans l e  Nord-Est de l a  Côte d ' Ivohe,  
0.C.C.G.E.-Centre Muraz, Sous presse. 

Rapport ronéotypé, 

Pichon, G; e t  Dialo, -G. "(1-967g) Etude de l a  réparti t ion e t  de la fréquence des 
Stegomyia dans La région de Bandiagara (République du Mali). 
Rapport ronéotyp6, 0.C.C.G.E.-Centre Muraz - Sous presse. 

. I .. 

Pichon, G, e t  Dyemkoúma, A ,  (1967) Etude de La r6partition e t  de l a  fréquence 
d'Aedes aegyptf Linné dans le  Nord du Togo. 
Centre Muraz - Sous presse. 

Rapport ronéo%ypé, 0.C.C.G.E.- 

Robinson, G. C, (1950) A note on mosquitoes and yellow fever in Northern Rhodesia. 
' E . ~ A f r .  Med. J., - 27, (7 ) ,  284-288. 

Schwab, G. (1947) Tribes of the Liberian Hinierlkd. Rep. Peabo& 'Mus., - 31, 526 pp. 

Serie, C, e t  al .  (19¿4)' Epidemie 'de, fiévre jaune en Ethiopie (1960-1962) .. 
Service, M. W. (i965) 'The identification o f  blood-meals from Culicine mosquitos 

.. . 

. .  . .  . . .  . , ...., 
Bull. Org. mond. Santé, 30, 299-319. 

' - 
. .  . . .  from Northern Nigeria. 

Simpson, D. I, H. e t  al. (1965) Yellow fever in Central Uganda, ¡964, ' P a r t  4, 

Bull. Ent, Res., 55, 637-643:'' ' ' .  
. .  . 

Investigations on blood-sucking diptera and monkeys, Trans, R. SocI Trop, 
Med. Hyg., 2, 449-458. . .  

I -  

Smithburn, K. C. and Haddow, A.J. (1946) Isolation of yellow fever virus from 
African mosquitoes. Amer. J. Trop. Med., 26, 26L271, .. 
I .  

%( , . . .. " . .  . - "". . .  . I . . . , , (  
' .  .. .,. , . . ... .- .. . . .- .. - " .  ., . . . ~ . . . .. _. . ._ 

- .. 

7 .  

. .  .- . ' . e  . '  

. ... ".... .. -. . 
.I.. .d. 

. . . .  

. .  ... , 





w 
td 
n 

W 

Y . 
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1962 O 209 38 155 203 337 534 578 420 
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MONTHLY WINFALL* RECORDED I N  VOINJAMA (LOFFA COUNTY) 
IN 1962 AND 1963 (ANONYMOUS) 
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ANNEX 3 (?> . .  
1 '  

SPECLES iiG>UND IN THE LARVAE BREEDING PLACES 

Salayea Lutheran Training Ins t i tu te  

1. Liliaceae ase i l s  in  the sun: Harpagomyia ? farquharsoni 

2. In cut bamboo: Eretmapodites s i l ves t r i s  

11, In cut bamboo: Aedes gr. apicoargenteus 

12. Big ponds with limpid water and grassy banks: Anopheles coustani, Culex - 
guiarti ,  Ficalbia mimomyiaformis, Ficalbia splendens 

Salayea village l .  

3 .  
4. 

50 
6. 

7. 

8. 

9. 
10. 

13 
14. 
15. 
16 

44, 
17 0 

45 . 

Wooden tanning vat, w i t h  rainwater: Aedes gr. apicoargenteus 

D r i n k i n g  places f o r  poultry made up of small iron pots, f i l l e d  w i t h  clear 

water, thick muddy sediment: Eretmapodites g r o  chrysogaster, Culex t r i taen i -  

orhynchus 

Small collections of clear water in abandoned car wheels: 

Wells adjoining village, water one metre below surface, in shade: 

Culex pruina 

Broken basin, disdarded, containing one pint o f  rainwater, in  the shade, 

numerous specimens: Eretmpodites gr, chrysogaster 

Small streams 100 yards away from the village, l impid water, upright and floating 

vegetation: Culex sp. 

Large puddles on the road, muddy water, i n  the sun: Anopheles gambiae 

In a thorny-leafed plant in the shade: Harpagomyia ? farquharsoni 

Small pot containing leaves (tradit ional medicine), indoors: 

Aedes gr. apicoargenteus 

Cules tr igripes,  

Culex nebulosus 

Hole in  the ground, stony, turbid water: Culex nebulosus 

Small buried pot  containing s a l t  water for  fowls: Culex t igr ipes  
Drum containing rainwater: Culex sp. (eggs) . . . . . .  ~ ..-. 

Hole in a tree: Toxorhynchitos gr. brevipalpis 

Blacksmith's bucket, i n  the shade, containing limpid water: 

apicoargen-beua, Culex 'nebulosus, ,Ere.tmapodites gr . ..chrysogaster , Toxorhynchites 

Aedes gr. 

. . .  
i .  , .. 1. 

I .  . gr,  brevipalpis . . , .  

Enamel bowls on a grave, containing . rainwater:... .Eretmapodites g r .  chrysogaster 
. . . . .  ..,! . : i ;  . _ .  

... ... 1. -:.. , . . .  . . . .  -. . .- . .  
. . . . .  ' . . . . . .  - .................. - . --_ . 



... ' Annex :3 (D) 

. . . . .  . . .  . . .  - . .  . .  
; . '  . I '  . . . . . . . . . . . .  

C . ) . ,  
. .  

. .  . . ... . ,  . .  , . :  , -(.  

...--..- 
. . .  

. . . . . . . . . . . .  . . . .  . . .  . . . . . . . .  
46. 
47. Pot,  trad2tiona.l.. medicgne, .indoors, . limpid' w , san$ &'bottom: culex 

Pot,  t radit  ibnal.: .medic'&xi,;-. inioors, salt' water : Culex nebulösus , 

. . . . .  
. .  - 
, . I .  - . , .. . . . . .  :. 

I . .  . .  . .  . .  
nebulosus . . . . . . . . . . . . . . . . . . .  

. . . .  . .  . , , . ? .  . . . .  
." 48. One quart jar. contain.îng ;dri&~g water;. indoors: Culex 'nebuiosus 

Pot,  t radit ional medicine.,' :&doors, .¡impid water : '  Culex nebulosus 
. .  . .  : . . . . .  . .  

49. 

Wenshu . 

50. Discarded cooking pot, indoors,..salt.w&er:. Culex nebulosus 

. . .  . , . . ! . .  . .  .:. . .  
. .  . .  

... 

Near a rubber plantation, two miles f-rom Wenshu 

53; + Small "puddle, -in forest, no v e  etation: -Anopheles obscurus 

54. 

Zorzor 

18. 
19. Tin  containing small quantity of water: Culex Ligripes 

20. Drum, fu l l ,  under gutter: Aedes gr. apicoargenteus 

21. Tin containing a small quan-bity of rainwater: 

Zorzor Leper Colony 

22. Drum, on its side, containing a small quantity of rainwater: Aedes aegypti 

23. Tin containing rainwater: Aedes aegypti, Aedes sp., Culex nebulosus 

24. 
25. Discarded enamel bowl, containing rainwater, thick muddy sediment: Aedes aegypti, 

Small bowl of l impid water with sediment, indoors: Aedes aegypti 

* \  

. I  ' .  
Small collections of wa%er i n  bodywork of abandoned car: Aedes aegypti 

Aedes gr. apicoargenteus 

Discarded drum, containing a small quantity of rainwater: Culex gr. decens 

Aedes sp. 

26. Marshes w i t h  upright vegetation: Culex gr. decens 

28. Tin containing rainwater i n  coffee plantation: Eretmapodites gr . chrysogaster 

29. Hole in  a tree: Aedes longipalpis 

30. Small enamel bowl with limpid water, on grave: Aedes gr. apicoargenteus, 

Culex nebulosus 



Anriex 3 % (D) " .  

31. Pot, t radi t ional  medicine, limpid water w i t h  thick sediment: Aedes ingrami 
32. Pot, t radi t ional  medicine, limpid ,water: Culex nebulosus 

33. Conta'iner with rainwater on grave: Aedes gr. Apicoargenteus 

~- 
34. Fot, tradit ional medicine, turbid water: Culex nebulosus 

35. T i n  containing rainwater: Culex tigripes, Culex nebulosus 

36. Pot, t radi t ional  medicine, salt water: Culex nebulosus 

37 * pot; trad3.t ionaf, medic îne, (decoction of bark) : Culex nebulosus 

38. Hole i n  rock fo r  washing: Culex pruina 

39. Hole in  tree: Culex macfieir, Aedes SE. 

40. Hole in tree: Aedes dalziel i ,  Culex macfiei 

141. Hole i n  tree:  Culex nebulosus, Culex macf i e i ,  Toxorhynchites gr. brevipalpis 

' Konia - 
42, Buried pot, t radi t ional  medicine, limpid water: Culex nebulosus 

43. Pot, t radi t ional  medicine, s a l t  wa%er: Culex nebulosus 

~- 

. . .  . . . . .  . . . .  

. . . _ .  . . . .  .... - .. 

. . . . . . . . . . . . . . . . .  

. .  . . . . . . . . . . .  
. . .  . . . .  . .  . .  .......... . . . . .  ..- , . . :  . . . . . .  . . . . . . .  .. 

". . . . . .  ........ . - .  
i .  . .  . . . .  . . . -  

I ....... . . . . .  

. .  . _  
.^ . . .  . .  . 1  . 

. ! .  . . . .  _ .  
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AEDES SPECIES C0IJ;ECrlTED AT W T  I N  LOW VEGEYPATION IN LlRERW 
(TYPING: J. HAMON) 

- 
Salayea, low vegetation i n  dense forest ,  near a r iver  

_ .  ~ 

Aedes (Aedimorphus) g r .  domesticus .................... 2 m,, 2 f. 

(probably Ae.. leptolabis) 
1 %  .................... Aedes (aedimorphus) gr. mattinglyi 

Aedes (Aedimorphus) gr. tarsalis*. ..................... 
Aedes (Neomelaniconion) palpalis neomaculicusta 

Aedes (Neomelaniconion) pwnctocostalis 2 f. 

1 f. 

1 m. 

....... 1 f. 

................ 
Aedes -- (Neomelaniconion) taeniarostris  ................. 1 f. 

Aedes (Neomelapiconbn). sp." :;i;... ............................. 1 m. 

............... 1 f, 
. .  . . : ,  :: ,%., 

. . . . . . . . . . . . . . . . .  . :  . 

Yeala, low vegetation in  dense forest  
. .  . .  

. .  

. Aedes (Aedimorphus) gr. domesticus .................... 1 m,. . 3: f. 

Aedes (Aedimorphus) gr. mattinglyi .................... 
Aedes (Neogelaniconion) gr. carteri*. . . . . . 
Aedes (Neomelaniconion) punctocostalZe + . . 
Aedes (fieomelaniconion) taeniarostr is  ................. 
Aedes (Neomelaniconion) 3p. ........................... 1 m. 

1 f. 

2 f. 

6 f. 
1 f. 

- 
Wenshu, low vegetation in  rubber plantations 

: Aedes (aedimorphus) gr. domesticus ..............,....... .-l. f. 
...... 

Aedes (Aedimorphus) gr. mattiiiglyi ... b . . .... , . , . , . , . 
Aedes"(Neome1aniconion) punctocostalis ..............., 3 f. 
Aedes (Neomelaniconiop) : sp.. .................. ..F. .. , .... 

1 m. 
. . .  

Aedes.(Aedimorphus) pubescens 1 m.,: 
. . .  . . .  

b . 2 m, 
1 . . - . , , . . I  ~ . a , :  . . . .  -.-.__.....,...a... . . . . . . . .  . . I ._ . ._ . .  ....... I .............---... ........ 

....... __. . . . . . . . . . . . . .  _ .  . . . .  .- . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ... ....... - .  
. SpecPes7alres;dy- r&jjortad:.3'k- aiber& -(Peteu?s, 1956) .":." 

. . .  . . . . . . . . . . . .  .. . .  . . :  . .  . . . . .  
. . . . . .  . . .  ..:. , .  . . . . . .  ,:.,-:,:: .... '":! . .  . . .  

.:. . . .  ... . . .  . . . . . . . . . . . .  
. . . .  .. . . .  . .  ' i . - _  , ' .::i.: ' ~ ,  '. 

. . . . . . .  . . . . .  



Ä N " ' 4  (A) 

> ( .  i ' .  

' 

. . . . . . .  .. . . . . . . . .  . . .  . . . _  .,.. ~ ; I . . -  .. . "U . . . . . . . . .  . . . .  . . .  1 :,... 
.. ' . . .  

21,, , 
I . , .  . , . . .  . 

-7 

Total 
-* 

, .  

O -4 5-14 15-24,' 25-59' ' a +  1 ,  
. . ,  , . . .  . . I . .  1 

, 

11 O 8 .  1' . 26 Males , , . , 6 . , . . . . .  

' Females, * : ; i 4. ';:. ',: ' i ; J.& , :,:,,. ~ . '  b. ' . . .  ' 429 

Total * * ' I  ' i b  

, .  
. .  

-____- 
5 I 221' ' I  ' 1 .  .I 55 1 

. .  

' 1 ' '1-7 ' , . .  

. . . . . . . . . . .  . .  

1 0-4 5-14 i 15-24 25-59 
. . I . .  . . . . . . . . .  

CkIK O O " '  O 4 

O" O . . . . . .  0 .  o 4 

YF . o  .o:;. . - -. .: o .  . 2  

. . . . . . . .  . . .  

. .  . . .  . . . . . . .  . 
. . . . . . . . . . .  

UGS o I o .  O O 
. . .  . . . .  

DAK ' .o  O O O 

WN O O O 1 
. . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  ZIK O O . Q  5 ' _  

. . .  . . . . .  ', 'a ' I: ' . . 
.. . . . . . . . . . . . . . . . . . . . .  . ' .  , 

I ' ' .  , ,  

.o ' , . ' . O ' . .  
. .  

I . o . .  , 
! . . .  . .  i I BUN 

........ ......... 

60 I. Total 

1 5 

1:; . . .  5 

o . .  . 2  

O O 

O O 

1 O 

:' 5 o .  

-- 

..... . .  . . . . . . . . . .  

. .  
. . .  

. . . . . . .  

' o ; '-1 ....... o 

L 

Name . . ' j. I Serum npb,ep. : 

Mulbah Zaza 67-2140 

Losayne Dukely 67-2169 

f . . ._  

.;-:.:.&g~{sex::, 'Titre * H X , : f  . Tftre  CF ' 
51 M 160 a3 

43 M 40 48 



- BOKKEZA 

DistrZbution acaording t o  age 
-, 

- ~ ., 

O -4 5-14 15-24 25-59 GO i- Total 

' Males O 12 5 1.7 1 34 

Females O 4 1 1 O ' 6  

Total o 1 1 5 1 6  18 I 1 I 40 
1 

. . .  . .  . . .  . _  . .  . . . .  . . .  _. .. , . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  
2 - Sera positive fo r  yellow fever 

CHIK 

O" 

YF 

UGS 

DAK 

WN 

ZIK 

. .  , . ,  . .  
. . . . .  . , .  ..... . . . . . . .  ... . , ..-,,--.. ~ . 

. :  . .  
. .  

. .  I . .  ... 

O -4 5-14 15-25 25-59' GO i- Total 

O 1 2 G O 9 

O 1 2 5 O 8 

O O O 2 O 2 

O O O O O O 

O O O O O O 

O O O O O O 

O 0 1  1 3 O '4 

O 2 O I ,  

t 1 

O O 2 

. . .  

_. - .. 

.Name,. . . .  . . ' Serum number. Age/sex ' Ti t re '  H I  ' Titre  CF 
. . .  , .  . .  , . . .  . .  

. .  . .  
, .  , .  

' Korquoi ' :. 1 67,2024 . 57 M 80 . :  . .<.& ' '). 

Laly 
:.. . . ?  

. *  .. t:. 

.<. .26.1y.' : + . 2 ~  . . . . . .  .. <8'  . 
i 67.-2.X04 ' . "  

. . . . . . .  - 
. .  

. .  , .  ~ 

I .  
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I 
0-4 5-14 15-24 25-59 604- Total 

Males O 23 5 14 1 43 

Females O 10 5 10 1 26 

69 Total 
i I 33 ,I 24 I * I  

LO 

ANNEX 4 (c> 

I ' 0-4 5-14 15-24 25-59 

CHIK .. 1 1 8 

O" - 1 1 8 

m * O O 7 

UGS - O O 1 

DAR - O O O 

WN O O O 

ZIK .. O O 1 

BUN - 5 O O 

Distribution according t o  age 

60 + Total 

O 10 

O 10 

O 7 

o 1 

O O 

O O 

O 1 

O 5 

- 

1 

RESuLfFS OF . ,  HEMAGGLUZfINATION INHIBITION TESTS 

1 - Number of  positive sera accord-Gg to'age &d antigens 

2 - Sera Dositive f o r  yellow fever 
. . . _... . . 

Monroe, Chxrles 67-2099 
Mulbah, Guagua 67 -2113 
Karbeh, Sebeh 67-2122 
zolo,  Guagua (sgt) 67-2132 
Yarkpa, Wo10 67-2136 
Flumo 67-2196 
KLugbor 67-2234 - 

. .. 

Ti t re  131.1 . Ti t re  CB 

80 
40 I. 

80 
80 
40 
40 
20 

(8 
( 8  
<8 



1 * 

--.-... 

, .I. 

" ,. 

: . 
- .. . 

- .  

...-.I. 

c 

e . 

. . .  
* . .  I 

- .  . .  
... 

. . .  0-4 5-14 '. 15-24 , 25-59 60' t. Total . '  . . ,  
. .  

' 18 
.- _- - 'Males 3 7 1 6 1 

. I  . _  
. ,' Females 3 12 2 , 14 2 33 

. .  

3 1 2 0  1 3  1 5 1  1 
______..__--. 

,Total I 6 I 19 

. Distribut&& according''.to age 

AFR/%?/l3 
page 41 

ANNEX 4 :(D) 

RESULTS OF HEMAGGLUTINATION INHIBITION TESTS 

*-. 1 - Number of pos i t i ve  sera aecording t o  age and antigens 

O -4 5-14 ' 15-24 25-59 1 63 -b Total ' 
. . CHIK O 1 2 12 1 2 1-7 

O" O 1 2 12 2 17 

YF O O O 3 O 3 

UGS O O O O O O 

. DAK O O O O O O 

WN O O O O O O 

ZIK O O O 1 O 1 

- 

~- -. 

BUN O 2 O 2 O ' ' i  4 
I 

. .  
.. 2 --Sera posit ivè-?or- ge l low fiver 

_ . .  . . .  
I . .  -c 

I Name . - .  Sera number ' Age/sex 1 Titre'HX Ti t re  CF 
I 

.,. 
. .  

8 '  
, - '  

. Darawo ' 67 -2 143 26 F 640 

' 

. .  
67-2184 34 F , 160. . , 8 _ . . . .  - . .  

Gehduo, Yaduah 
.. 

Suba.. 67-2219 ' 26, M 40 i 8  
' 

.. I .. . . . .. 



ANNEX 4 (E) 

0-4 

Males 2 

Females O 

Total 2 
- 

5-14 

25 

ZOLOWO 

Distribution according to age 

. .  

15-24 25-59 * 60 -t Total 

14 18 2 61 

RESULTS OF HEMAGGLUTINATION INHIBITION TESTS 

1 - Number-of posit ive sera according t o  age and antigens 

* 't 

Tota l  
I_-- 

O -4 5-14 15 -24 25-59 60 + -- 
CHIK O 2 2 16 3 23 

O" O 2 2 16 2 22 

YI? O O O 3 1 4 

UGS O O O 1 O 1 

DAK O O O 1 O 1 

WN O O O 1 O 1 

ZIK O 1 O 4 1 6 

1 O O O 1 

- 

1 

2 - Sera positive for yellow fever 

1 
Name Sera number Age/sex Titre HT T i t r e  CF -~~ 

a 

.67-1954 34 M 320 - 
320 - 

-.. Korkulo 67-1921 38 M eo 
. 8  

8 

Mulbah 

Larbelle 67-2005 56 M ~ 

sumo 67-2029 64 M 80 



ANNEX 4 (F) 

Males 

Females 

Total 

Distribution accordhg t o  age 

O 4  5 -14 15-24 25-59 60 + Total 

O 19 21 11 O 51 

1 20 4 12 2 39 

1 39 25 23 2 90 

A 

I 

i 

0-4 5-14 15-24 I 25-59 60 $. 

CHfK O 3 16 19 2 

O" O 3 16 19 2 

YF O O 2 3 O 

UGS O O O O O 

DAK O O O O O 

WN O O O O O 

ZIK o O O 2 O 

BUN O O O O O 

t 

Total ' 
40 

40 

5 

O 

O 

O 

2 

O 

! 
i -  

l 
I 

Name Sera number 

Armah, m a r a  67-1905 

Myeesar, Yarkateh 67-1925 

Cooper, James 67-1989 
Flomo, Joseph 61-2273 

Cartercan, David . 67-2279 

2 -  

Age/sex Ti t re  H I  Ti t re  CE 

50 M 40 (8  
4 0 F  160 -33 
21 M 20 e3 
15 M 20 a 
45 M 40 ( 8  

Sera positive for yellow fever 
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