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SUMMARY 

(1) I n  t r o p i c a l  Africa, s i x  spec ie s  of Aedes are v e c t o r s  of yel low 
feve r ,  and f u r t h e r  spec ie s  of Aedes and Efretnaapodites could b e  vec to r s .  

(2) Immature s t ages  of most of t h e s e  mosquitoes occur  i n  phytotelmata.  
Treeholes provide a h a b i t a t  f o r  Aedes aegypti (Linnaeus) , Aedes africanus 
(Theobald) , Aedes ZuteocephaZus (News tead)  , Aedes metaZZicus (Edwards) , 
Aedes simpsonil y 

and occas iona l ly  Eretmapodites chrysogaster' Graham, whereas p l a n t  l e a f  
a x i l s  are  t h e  major h a b i t a t  o f  Aedes simpsonil and f r u i t  husks are t h e  
h a b i t a t  o f  several Eretmapodites and some Aedes. 

(Theobald) , Aedes s tokesi  Evans, Aedes tayZoril (Edwards) 

(3)  A v a i l a b i l i t y  of wa te r - f i l l ed  l e a f  ax i l s  i s  inf luenced  g r e a t l y  by 
a g r i c u l t u r e ,  and those  of  banana and p l a n t a i n  as w e i l  as of  cocoyam and 
pineapple  are p r i n c i p a l  h a b i t a t s  of A.  simpson;. R a i n f a l l  frequency is a 
major determinant  of water content  i n  these  axils, b u t  dew c o n t r i b u t e s  t o  
t h e  water i n  banana a x i l s ,  and t h e  s t r u c t u r e  of t h e  leaf base  i n  some 
varie ties reduces evapora t i o n .  

( 4 )  Eggs, larvae and pupae of A.  simpsoni show a n  unusual ly  h igh  t o l -  
erance t o  l i m i t e d  per iods  of  des i cca t ion .  I n  banana p l a n t a t i o n s  a t  Botambi, 
i n  a fo res t ed  area of t h e  Cent ra l  Afr ican  Republic, t o t a l  monthly r a i n f a l l  
w a s  c o r r e l a t e d  s i g n i f i c a n t l y  wi th  monthly average number of  water-containing 
a x i l s ,  b u t  n o t  wi th  monthly average number of A.  sirnpsoni larvae pe r  100 
banana p l a n t s .  
c o l l e c t i o n s  of a d u l t  females of A .  simpsoni. 

The la t te r  is c o r r e l a t e d  s i g n i f i c a n t l y  wi th  l a n d i n g / b i t i n g  

INTRODUCTION 

A formidable  d i s e a s e  whose epidemics can be  deadly (100,000 cases and 30,000 
dead dur ing  an  epidemic i n  southwestern Eth iopia  i n  1960-62), yellow f e v e r  
is  r i f e  i n  almost a l l  of t h e  t r o p i c a l  Afr ican  coun t r i e s .  

1 
A spec ie s  complex 21n Tanzania 
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TABLE 1. Afr ican  yellow feve r  v e c t o r s  found i n  phytotelm h a b i t a t s  

Mosquito genus and s p e c i e s  

Aedes 

A. s tokesi  Evans 

A .  v i t ta tus  (Bigot) 

A .  furcifer/tayZori (Edwards) 

A .  aegypti (Linnaeus) 

A.  afrzkanus (Theobald) 

A. ZuteocephaZus (News tead) 

A.  metuZZzkus (Edwards) 

i 
A .  p s  eudoa fricanus Chwa t t 

A.  shpsoni  (Theobald) 

Er etmapodi tes 
E. chrysogaster Graham1 

Symbols: + (usua l  h a b i t a t ) ,  - 

T r  eeholes  

+ 

rare  

+ 

+ 

+ 

+ 

+ 

+2 

Leaf axi ls  

- 

- 
- 

occas iona l  

rare3 

- 

rare 

- 

o ccas  iona l4  + 

oc cas  i o n a l  occas iona l  

F a l l  en C i t a t i o n  
p l a n t  p a r t s  

c 

rare 

- 
rare 

o ccas io ,nal  

rare 

rare 

- 

- 

occas iona l  

+ 

S e r v i c e  1965, C o r d e l l i e r  
-- e t  a l .  1974, Raymond 
e t  a l .  1976, Cornet et 
- a l .  1978a, 

K e r r  1933 

C o r d e l l i e r  e t  a l .  1974, 
Raymond e t  a l .  1976 , 
Cornet e t  a l .  1978b 

Doucet & Cachan 1962, 
S e r v i c e  1965, McClelland 
1968, C o r d e l l i e r  e t  a l .  

i 

1974, Raymond e t  a l .  
1976 

Laarman 1958, Doucet & 
Cachan 1962, G e r m a i n  gì- 
- a l .  1972, C o r d e l l i e r  = 
a l .  1974 

S e r v i c e  1965, C o r d e l l i e r  
-- e t  a l .  1974, Raymond et 
- a l .  1976, Cornet e t  a. 
1978b 

Teesdale 1941, 1957; 
McClelland 1968, 
C o r d e l l i e r  et  a l .  1974 

C h w a t t  1949; Mat t ing ly  
& Bruce-Chwatt 1954 

G i l l e t t  1941, 1951, 1969, 
1972; Gibbins 1942, 
Haddow 1948, Lumsden & 
Buxton 1951, Muspratt  
1956, Su r t ees  1958, 
Lumsden 1955, Ne’ri 1965, 
Brooks e t  a l .  1970, 
B r i e g e l  & Freyvogel 
1971, P a j o t  1975, Loun- 
ibos  1981, Mouchet 1972 

- 

Doucet 1960, Se rv ice  
1965, C o r d e l l i e r  e t  a l .  
1974, Raymond e t  a l .  
1976, P a j o t  1975, 1978; 
Cornet e t  al. 1978b, 
Lounibos 1978, 1980 

(unrecorded),  occas iona l  ( h a b i t a t  used from t i m e  t o  t i m e ,  
b u t  i r r e g u l a r l y ) ,  rare ( h a b i t a t  used ve ry  l i t t l e )  . 
a l l o p a t r y .  2Known only  from Avicennia (mangrove) . 

IA s p e c i e s  complex whose members are sepa ra t ed  by s l i g h t  s t r u c t u r a l  d i f f e r e n c e s  o r  

3Com0n i n  Raphia a x i l s  i n  Cameroon. 

For a l l  these s p e c i e s ,  see a l s o  Hopkins 1952 

4Frequent i n  Tanzania. 
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Epidemics of t h e  d i s e a s e  occurred y e t  a g a i n  i n  1969 and 1970 i n  w e s t  
Africa, and r a r e l y  does a year  go by wi thout  cases ,being recorded.  S y l v a t i c  
yellaw fever, a d i s e a s e  maintained and c i r c u l a t e d  amongst animal popula t ions  
and s p e r a d i c a l l y  and i s o l a t e d l y  passed on t o  man, is  t ransmi t ted  i n  Africa 
by s ix  spec ie s  of mosquitoes. Eleven a d d i t i o n a l  spec ie s  are n o t  y e t  proven 
vec to r s ,  i n  t h a t  e i t h e r  v i r u s  has  no t  been i s o l a t e d  from them i n  n a t u r e  o r  
t ransmission c a p a b i l i t y  has  n o t  been demons t r a t e d .  

Tbelve o u t  of 1 7  of  t hese  spec ie s  belong to  Aedes o r  Eretmapodites and 
a l l ,  except f o r  t h e  Aedes dentatus Theobald group, normally o r  occas iona l ly  
occupy larval  h a b i t a t s  of  p l a n t  o r i g i n :  t r eeho le s ,  leaf axi ls  , f r u i t  husks 
and o t h e r  phytotelmata.  The r e l a t i o n s h i p  between mosquitoes .and t h e  phyto- 
telmata where t h e i r  preimaginal l i f e  is  passed i s  of fundamental s c i e n t i f i c  
i n t e r e s t  i n  t h e  s tudy  of  a n a t u r a l  environment as s p e c i f i c  as a t r e e h o l e  o r  
l e a f  a x i l .  It is a l s o  o f  obvious epidemiological  i n t e r e s t  because t h e  abun- 
dance of t h e s e  vec to r  mosquitoes depends p r imar i ly  on t h e  number of s u i t a b l e  
phytotelmata and t h e  condi t ions  under which larval  development may b e  ac- 
complished. Table 1 shows t h a t  7 of t h e  10 phytotelmatous Aedes and 
Eretmapodites which may t ransmi t  yellow feve r  normally u s e  t r eeho les  
as only Aedes simpsoni uses  l e a f  axi ls .  
f a l l e n  p l a n t  p a r t s  (leaves, f r u i t  husks,  e t c . ) .  Aedes v i t t a tus  is  included 
i n  Table 1 because i t s  larvae are  sometimes found i n  t r eeho les  a l though 
normally occupying rock cavities.  

where- 
Eretmpodites chrysogaster uses  

YELLOW FEVER VECTORS AND TREEHOLES 

Treeholes are  formed where branches b i f u r c a t e ,  by f o l d s  o r  wounds i n  t h e  
bark,  i n  b u t t r e s s e s  o r  among r o o t s  of  c e r t a i n  spec ie s  (e .g .  Adansonia, 
IsoberZinia). They may a l s o  b e  formed where t runks o r  branches have been 
c u t  o r  broken, and t h e i r  occurrence i n  n a t u r a l  f o r e s t  appears  random. Each 
may be  p re sen t  f o r  several yea r s  u n t i l  decomposition of t he  hollow branch 
o r  t runk,  o r  h e a l i n g o f  t h e  opening by new growth, e l imina te s  i t .  The s i z e  
of t h e  cav i ty  varies with tree spec ie s  : mango (Mangifera) , kapok (Ceiba), 
tamarind (Tamaz4ndus) and palm (Cocos e t c . )  have ho le s  seldom exceeding 5 
l i t e r s ,  whereas baobabs (Adansonia) o f t e n  have enormous ones o f  over  20 
l i ters  (Ravaonjanahary 1978) .  

I n  t h e  f o r e s t ,  A. aegypti o v i p o s i t s  i n  t r eeho les  a t  a l l  levels 
between t h e  ground and canopy (Dunn 1927; Doucet & Cachan 1962),  b u t  i n  
savanna woodland i t  p r e f e r s  ho le s  loca t ed  near  o r  a t  ground level (Service 
1965; McClelland 1968) .  Observations i n  Zaire, Uganda, t h e  Ivory Coast and 
Ethiopia  (Laarman 1958; Corbet 1961; Doucet & Cachan 1962; N e ' r i  1965) ind i -  
cate t h a t  A.  africanus o v i p o s i t s  near t h e  ground and i n  t h e  lower f o r e s t  
Stor ies ,  b u t  a t  Zika, Uganda, larvae w e r e  c o l l e c t e d  i n  c u t  bamboo placed a t  
33 m i n  t h e  f o r e s t  canopy ( i n  Corde l l i e r  e t  al. 1974).  Aedes Zuteocephalus 
o v i p o s i t s  near  t he  ground (Cornet e t  a l .  '1978b: e a s t e r n  Senegal) and r a r e l y  
h ighe r  than  6 m (Service 1965: Nigeria;  Cornet & Chateau 1974: wes tern  
Senegal) , and apparent ly  the  h e i g h t  above ground of  t h e  o v i p o s i t i o n  s i t e  
varies inve r se ly  wi th  l a t i t u d e  (Corde l l i e r  e t  a i .  1974: Ivory Coast) . Aedes 
stokes< o v i p o s i t s  a t  0.75-1.50 m above gfound i n  g a l l e r y  f o r e s t  der ived  from 
savanna (Corde l l i e r  et al. 1974: Ivory Coast) and a t  2-6 m i n  Guinean wood- 
land savanna (Serv ice  19  65 : Nigeria)  . 
larvae are gene ra l ly  found a t  ground level, they have been found a t  a l l  

-- 
-- 

-- 

-- 
A l  though Eretmapodites chrysogaster 

81 



F I G .  1 
(a )  Fondo v a r i e t y  i n  which p e t i o l e s  have juxtaposed margins and provide h a b i t a t  f o r  Aedes 

Base o f  a crown of leaves of a banana p l a n t ,  and cross -sec t ion  of p e t i o l e .  

simpsoni. (b) Var ie ty  wi th  widely s e p a r a t e d  p e t i o l a r  margins.  



Co 
w 

FIG. 2 Photographs o f  banana p l a n t s .  
(b) Variety which provides 

(a )  Fondo v a r i e t y ,  h a b i t a t  o f  Aedes simpsoni. 
Lit t le  o r  no h a b i t a t  €or Aedes simpsoni. 



levels i n  t r o p i c a l  r a i n  f o r e s t  and g a l l e r y  f o r e s t  (Doucet 1960; Ivory Coast; 
ServTce 1965 : Niger ia )  . 
range f o r  each s p e c i e s  is  res t r ic t ive,  b u t  t h a t  t h e  range  may vary  according 
t o  l o c a l i t y  and i t s  vege ta t ion .  
of vege ta t iona l  types ax iomat i ca l ly  are most l i k e l y  t o  b e  widespread and are 
most l i k e l y  t o  show a vary ing  range i n  o v i p o s i t i o n a l  h e i g h t .  

These examples sugges t  that  the o v i p o s i t i o n a l  h e i g h t  

The spec ie s  occupying t h e  g r e a t e s t  v a r i e t y  

Information on t h e  choice  of t r e e h o l e  according to  t h e  volume of w a t e r  
contained is scarcer. 
t r eeho les  , . in  p a r t i c u l a r  baobabs , i n  Senegal,  whereas A .  lutemephalus and 
A. furcifer/tayZori choose h o l e s  of smaller volumetr ic  capac i ty  (Cornet & 
Chateau 1974; Cornet et  a l .  1978b).  

A e d e s  aegypti and A. metallicus seem to  p r e f e r  l a r g e  

YELLOW FEVER VECTORS AND LEAF AXILS 

Among y.ellow feve r  v e c t o r s  , only Aedes  simpsoni h a b i t u a l l y  uses  water-f i l l e d  
p l a n t  l e a f  axils. 
p l an ta ins  , pineapples  , Colocasia, Xanthosoma, Sansevieria, Pandanus, Dmeaena, 
Canna, S t re l i t z ia ,  Billbergia, Crinum and Heliconia ( P a j o t  1975).  The mst  
important is t h e  banana, c u l t i v a t e d  a l l  over  t r o p i c a l  Afr ica ,  although o t h e r  
p l a n t s  may b e  important  l o c a l l y  due t o  t h e i r  abundance, as f o r  example, 
Dracaena i n  t h e  Chaggaland, Tanzania, where i t  i s  c u l t i v a t e d  i n t e n s i v e l y  
( G i l l e t t  1969) . 

The p l a n t s  recorded as h a b i t a t  inc lude :  bananas and 

Bananas and p z a n t a k  (Musa) 

Numerous Musa spec ie s  and var'ieties are  c u l t i v a t e d  i n  Africa, b u t  t h e  
only ones which provide s u i t a b l e  h a b i t a t s  f o r  A .  simpson; a r e  those whose 
p e t i o l a r  edges curve to  form a n  almst closed g u t t e r  (F igs .  1 & 2) thus 
channel l ing  water c o l l e c t e d  on  t h e  l a r g e  s u r f a c e  of  t h e  l a m i n a  i n t o  the  deep 
and almost  w a t e r t i g h t  a x i l s .  
(Haddow 1948) and comprise almost a l l  those  known as Fondo i n  t h e  Cent ra l  
Afr ican  Republic ( C A R )  (Pa jo t  1974).  

These p l a n t s  are o f  t h e  Gonja group i n  Uganda 

The number of axils o f  a Fondo s u i t a b l e  f o r  A. sinrpsoni varies consider-  
a b l y  wi th  t h e  age  of  t h e  p l a n t .  Thus, i n  t h e  CAR, p l a n t a t i o n s  of medium- 
aged p l a n t s  contained more larvae than  d id  p l a n t a t i o n s  of young p l a n t s  
(pseudoseem h e i g h t  1-1.5 m) o r  o l d  ones (pseudostem h e i g h t  4 m) ( P a j o t  1975).  
This is  because medium-aged p l a n t s  possess  on average  more water-containing 
axils (3.9 per  p l an t )  than  do young p l a n t s  (1.4 ax i l s  pe r  p l a n t )  o r  o l d  
p l a n t s  (3.3 a x i l s  pe r  p l a n t ) .  The minor d i f f e r e n c e  between medium-aged 
p l a n t s  and o l d  p l a n t s  is  magnified by a much g r e a t e r  u s e  by A.  sfmpsoni of 
t h e  medium-aged p l a n t s ,  so  t h a t  a p l a n t a t i o n  of  medium-aged p l a n t s  contained 
16X more larvae and pupae pe r  p l a n t  than did a p l a n t a t i o n  of  o l d  p l a n t s  
(Pa jo t  1975).  

Medium-aged p l a n t a t i o n s  t h e r e f o r e  favor  development of  A.  sinrpsoni. I n  
t h e  CAR, such p l a n t s  have an average of  5.8 well-formed axils b u t  a l l  axils 
are  n o t  f i l l e d  wi th  water even during abundant and f r equen t  r a i n s  ( P a j o t  1975) .  
E i the r  t h e  ax i l  i s  n o t  s u f f i c i e n t l y  w a t e r t i g h t  o r  t h e  l e a f  ca t ch ing  and 
channelXing t h e  water is  badly formed o r  pos i t i oned .  
water-containing axi ls  p e r  p l a n t  w a s  based o n  observa t ions  dur ing  the wettest 

The estimate of 3.9 
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months of 1968-1970, whereas t h e  number of such phytotelmata f l u c t u a t e d  
seasonal ly .  
water-containing axi ls  h e l d  larvae and pupae o f  A. s k p s o n i  ( P a j o t  1975).  
Comparing the  percentage of water-containing ax i l s  occupied by A. shpson i  
larvae and pupae i n  three ecologica l  zones i n  t h e  CAR, i t  w a s  found t h a t  i n  
t h e  urban area of Bangui less than 3% were occupied, whereas i n  der ived 
savanna 18 .4% were occupied, and i n  f o r e s t  19.6% were occupied ( P a j o t  1975).  
Differences l i k e  t h e s e  hold  obvious imp l i ca t ions  f o r  epidemiological  s t u d i e s .  

During t h e s e  s a m e  years ,  it w a s  es t imated t h a t  only 20% o f  t h e  

I n  t h e  CAR, t h e  water-containing a x i l s  of banana p l a n t s  were s i t u a t e d  
between O and 300 cm above the  ground, though most (84.5%) occurred between 
100 and 200 cm (Fig.  3 ( a ) ) .  Axils conta in ing  A. shpson i  larvae were of 
comparable he igh t  (Fig.  3 ( b ) ) ,  s o  i t  w a s  concluded t h a t  o v i p o s i t i n g  females 
d id  n o t  show a preference  f o r  axi ls  a t  a p a r t i c u l a r  h e i g h t  (Pa jo t  1975) .  

A t  t hepeak  of t h e  r a iny  season, more than  58% of t h e  axils contained 
less than 2 nil of w a t e r  (F ig .  4 ( a ) ) ,  b u t  less than  4% of t h e s e  contained 
A .  s k p s o n i  larvae and pupae. 
were i n  ax i l s  conta in ing  more than  2 nil of  water (F ig .  4 ( b ) ) .  Ovipos i t ion  
i n  a x i l s  w i t h  more than  2 nil appeared to  be random wi th  r e s p e c t  t o  volume of  
water contained (Pa jo t  1975).  

Almost 90% of  t h e  larvae and pupae c o l l e c t e d  

Importantly t o  mosquitoes, each p l a n t  has a te rmina l  a x i l ,  a sub- 
terminal  axi l ,  and lower axi ls .  The terminal  a x i l s  are t h e  youngest,  t i g h t l y  
shea th ing  t h e  pseudostem and u s u a l l y  w i t h  undamaged leaves, w e l l  pos i t ioned  
f o r  c o l l e c t i n g  r a i n ,  whereas t h e  lower axi ls  are t h e  o l d e s t  and leas t  water- 
t i g h t .  The h i g h e s t  axi ls  are r e g u l a r l y  suppl ied  wi th  water, even during 
per iods  of  low r a i n f a l l ,  and they a f f o r d  t h e  b e s t  mosquito h a b i t a t s .  I n  t h e  
CAR, 55% of c o l l e c t i o n s  of  A. simpsoni larvae and pupae from banana p l a n t s  
w e r e  from te rmina l  axi ls ,  24% from subterminal  ax i l s ,  and 21% from t h e  lower 
axils combined ( P a j o t  1975).  

Ax i l l a ry  p o s i t i o n  in f luences  larval development i n  A. szhpsoni. Lack 
of food seems t o  b e  t h e  main f a c t o r  i n  r e t a r d i n g  larval  growth i n  n a t u r e  
(Pa jo t  1975) .  T e r m i n a l  and subterminal  axi ls  of bananas con ta in  water which 
nea r ly  always is c l e a r  and poor i n  deb r i s  and micro-organisms because i t  is  
f r equen t ly  renewed, u n l i k e . t h a t  of t h e  lower ax i l s .  Each r a i n f a l l  complete- 
l y  o r  p a r t i a l l y  f lu shes  t h e  water i n  t h e  h i g h e s t  ( te rmina l )  axils, washing 
o u t  deb r i s  o r  micro-organisms i n  suspension and d i l u t i n g  whatever remains. 
When i t  r a i n s  d a i l y ,  the  te rmina l  a x i l s  are poor i n  food. Larval develop- 
ment r equ i r e s  about one month i n  na tu re  b u t  only 10.7 days i n  the  l a b o r a t o r y  
when food is  abundant ( P a j o t  1976).  

Besides A. simpsoni, t h e  fol lowing mosquitoes occur  i n  banana axils i n  
the  CAR (Pa jo t  1975):  

Uranotaenia ornata var. msamm Edwards 
Er etmapo d i t e s  dra eaenae Edwards 
Malaya taeniarostris ( n e o b a l d )  

The f i r s t  of t h e s e  w a s  found i n  3.2% of  banana axils examined, and the  l as t  
i n  0.1%. I n  f o r e s t e d  areas of t h e  CAR, 0.8% of t h e  water-containing ax i l s  
of Fondo bananas contained larvae of  E. draeaenae, and 0.24% larvae of  bo th  
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FIG. 3 
f o r e s t  a t  Botambi, C e n t r a l  Afr ican Republic,  and (b) h e i g h t s  of  axils occupied by l a r v a e  

Histograms showing (.a) h e i g h t s  o f  banana p l a n t  ax i l s  w i t h  juxtaposed margins i n  

o r  pupae o f  A. s*soni. 
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FIG. 4 
i n  f o r e s t  a t  Botambi, Cent ra l  Afr ican  Republic, according t o  water  volume conta ined ,  and 

(b) d i s t r i b u t i o n  of a x i l s  conta in ing  larvae o r  pupae o f  Aedes simpson;. 

Histograms showing (a)  d i s t r i b u t i o n  o f  banana p l a n t  a x i l s  wi th  juxtaposed margins 
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E, dracaenae and A. simpson<. Haddow (1946) showed t h a t  E. dmeaenae (= E. 
ferox Haddow) larvae are voracious p reda to r s .  I n  the  l abora to ry ,  they may 
each consume an  average of  n i n e  A. simpsoni l a r v a e  i n  24 hours .  I n  view o f  
t h e  predatory na tu re  of E. draeaenae larvae, t h e s e  may have co-occurred, 
b r i e f l y ,  w i th  A.  simpsoni i n  more axils than  t h e  samples revea led .  

Cocoyams (Colocasia  and Xanthosoma) 

Like  bananas , cocoyams are c u l t i v a t e d  throughout t r o p i c a l  Africa, 
o f t e n  near houses .  I n  Uganda, they are grown i n  banana p l a n t a t i o n s  (Haddow 
1948).  I n  t h e  CAR, cocoyam p l a n t a t i o n s  are cha rac t e r i zed  by a r e s t r i c t e d  
b u t  dense c u l t i v a t e d  area of s h o r t  d u r a t i o n  and annual v a r i a t i o n .  I n  t h e  
CAR f o r e s t s ,  Xanthosoma (F ig .  5 (a ) )  has  1 .4  water-containing axils pe r  p l a n t  
on average, whereas CoZoeasia has  2.5. Unlike leaves of banana, those  of 
cocoyams do n o t  supply water t o  t h e i r  a x i l s  because they are i n c l i n e d  
towards t h e  ground i n  a d i f f e r e n t  p lane  from t h e  p e t i o l e .  Aedes simpsoni 
larvae w e r e  c o l l e c t e d  from 5.2% of water-containing a x i l s  of Xanthosoma 
and 7.6% of those  of CoZoeasia, compared wi th  19.6% of  those of bananas i n  
t h e  s a m e  r eg ion  ( P a j o t  1975) .  S ince  cocoyams are c u l t i v a t e d  on only a few 
hundred m2 pe r  banana p l a n t a t i o n  i n  t h e  CAR, and never permanently, t h e i r  
importance f o r  A.  simpsoni is  much less than t h a t  of banana p l a n t s .  How- 
ever, Ne’r i  (1965) observed t h a t  i n  Manera, E th iopia ,  nea r ly  76% of s u i t a b l e  
cocoyam axi l s  contained A. sinrpsoni larvae. I n  Uganda, cocoyam axi ls  o f t e n  
con ta in  A .  simpsoni larvae (Gibbins 1942; Haddow 1948) , and i n  sou theas t e rn  
Niger ia ,  cocoyams harbor  more larvae than do banana p l a n t s  (Bown & Bang1980).  

Pineapples (Ananas) 

I n  Bwamba County, Uganda, pineapple  p l a n t s  are wel l - su i ted  f o r  mos- 
qu i to  larval  development, as 65% of a x i l s  examined contained w a t e r  and 49% 
of these  had A. s6npsonZ larvae (Haddow 1948).  I n  c o n t r a s t ,  i n  t he  CAR, 
p ineapples  (F ig .  5 (b) )  are unimportant i n  t h e  product ion of  A. s6npsoni, 
because only 0.06 axils pe r  p l a n t  examined contained larvae of t h i s  mosquito 
( P a j o t  1975).  
f o r  A. sinrpsoni t han  are bananas and cocoyams (Bown & Bang 1980) .  

I n  Nigeria ,  pineapples  are a l s o  cons iderably  less important  

Leaf m i Z s  of other plants 

Except f o r  Dracaena i n  t h e  Chaggaland, Tanzania, o t h e r  p l a n t s  wi th  
water-containing l e a f  axi ls  (Sansevieria, C a n n a ,  StreZ i t z i a ,  BiZZbergia, 
Crinum and HeZieonia) are gene ra l ly  of very minor importance i n  providing 
larval  h a b i t a t s  f o r  A.  simpsoni. 

FRUIT HUSU AïUD OTHER FALLEN PLANT PARTS 

This  category con ta ins  f a l l e n  leaves, e s p e c i a l l y  those  of banana, f r u i t s ,  
e s p e c i a l l y  cacao pods and coconuts,  f l o r a l  b r a c t s  and r o t t i n g ,  f a l l e n  tree 
t runks .  Etretmapodites larvae are common i n  s u c h , h a b i t a t s .  I n  t h e  CAR, 
larvae of e i g h t  @etmapodites spec ie s  were found i n  f a l l e n  leaves and b r a c t s ,  
and only once w e r e  A.  simpsoni larvae found ( P a j o t  1975).  Apparent s c a r c i t y  
of A.  sirpsoni larvae could have r e s u l t e d  from t h e  presence of predatory 
Eretmapodites larvae. I n  Senegalese f o r e s t s ,  f r u i t  husks of t h e  l i a n a  Saba, 
discarded  by monkeys, contained larvae of 1 2  mosquito s p e c i e s ,  mainly those  
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1 , 

FIG. 5 
and pupae of Aedes simpsoni i n  t h e  Cent ra l  Afr ican  Republic. 

Photographs o f  c u l t i v a t e d  p l a n t s  whose l e a f  axils provide minor h a b i t a t  €or  l a r v a e  
(a )  Xanthosoma (cocoyam) . 

(b) Ananas (p ineapple) .  



of D e t m a p o d i t e s  which are s p e c i a l i z e d  t o  t h i s  h a b i t a t  (Raymond e t  a l .  1976).  
A e d e s  a e g y p t i  larvae i n h a b i t  clearer water w i t h  less organic  m a t t e r ,  such as 
occurs  i n  f r u i t  husks of t h e  previous yea r ,  and o t h e r  larvae found i n  these  
husks w e r e  t h o s e  o f  t h e  p o t e n t i a l  yel low f e v e r  v e c t o r s  A.  a f r i c a n u s  and A. 
f u r c i f e r / t q Z o r i  groups (Raymond -- e t  a l .  1976) .  
t h e  most product ive  h a b i t a t s  of E. subsivpZicipes are r a i n - f i l l e d  f r u i t s  o f  
t h e  Apocynaceae and Loganiaceae cast  o f f  by monkeys (Lounibos 1978).  

I n  c o a s t a l  Kenyan f o r e s t s  

ADAPTATION OF YELLOW FEVER VECTORS TO PHYTOTELMATA 

Preimaginal s t a g e s  of most mosquito vec to r s  of  yellow feve r  possess  physio- 
l o g i c a l  c h a r a c t e r i s t i c s  which may be  adap t ive  t o  ex i s t ence  i n  phytotelmata.  
All A e d e s  have d rough t - r e s i s t an t  eggs. Those o f  A.  a e g y p t i  from S i e r r a  
Leone surv ived  more than  13 months under l abora to ry  condi t ions  (Bacot 1918).  
Cooling (1924) noted ha tch ing  of  A. a e g y p t i  eggs from t r eeho les  which had 
been dry f o r  12-14 weeks. Drought r e s i s t a n c e  varies according t o  ecogeo- 
g raph ica l  o r i g i n ,  and eggs from regions  wi th  ai long  dry season resist 
des i cca t ion  much longe r  than  do those  from w e t  reg ions  wi th  a s h o r t  dry 
season (Mouchet i n  Ravaonjanahary 1978).  
eggs of A. s i m p s z i  c o l l e c t e d  i n  t h e  f o r e s t  may l a s t  s i x  weeks, a per iod  
s u f f i c i e n t l y  long  t o  su rv ive  t h e  dry pe r iod  i n  t h i s  reg ion  (Pa jo t  1976).  
Senegal ,  where t h e  dry season is p a r t i c u l a r l y  long (approximately 5 months 
without  r a i n ) ,  eggs of A. sivpsoni remain v i a b l e  f o r  s i x  months from ovi-  
p o s i t i o n  (Cornet -- e t  a l .  1978a).  

Eggs of  A.  metaZZicus, A. v i t tatus  and A .  f u r c i f e r / t a y Z o r i  a l s o  are 
extremely drought r e s i s t a n t  as v i a b l e  ones have been found i n  reg ions  where 
it had no t  ra ined  f o r  14 ,  1 2  and 7-8 consecut ive months r e s p e c t i v e l y  
(Muspratt  1956; C o r d e l l i e r  -- et  a l .  1974; Hamon e t  a l .  1971).  
A.  ZuteoeephaZus eggs remained v i a b l e  n ine  months after owipos i t ion ,  y e t  i n  
t h e  same reg ion  A.  a e g y p t i  and A. v i t ta tus  eggs have l i t t l e  drought resis- 
tance  (Cornet e t  a l .  1978a).  
are no t  drought r e s i s t a n t  i f  l a i d  a t  t h e  beginning of  t h e  r a iny  season,  
whereas those  l a i d  a t  t h e  end of  t h i s  season are very r e s i s t a n t  (Cornet e t  a l .  
1978a, b ) .  

I n  t h e  CAR, drought r e s i s t a n c e  by 

I n  

I n  Senegal ,  

Eggs of A. ZuteoeephZus from e a s t e r n  Senegal 

When h a b i t a t s  f i l l  w i th  water, t h e  eggs ha tch ,  b u t  gene ra l ly  not  a l l  a t  

The first r a i n s  

Eggs p re sen t  dur ing  

the  same immersion. The s t agge r ing  of ha t ch ing  over  a per iod  of  t i m e  is a n  
important  adap t ive  phenomenon f o r  A e d e s  i n  phytotelmata.  
a f t e r  t h e  dry season  are of t e n  inadequate  t o  provide an  a q u a t i c  medium which 
w i l l  p e r s i s t  f o r  t h e  du ra t ion  of larval development. 
t hese  f i r s t  r a i n s  w i l l  no t  t h e r e f o r e  be  l o s t  completely wi th  t h e  f i r s t  
immersion as some o f  them w i l l  ha t ch  la ter .  This  s t agge r ing  of ha tch ing  i s  
a l so  of  importance i n  understanding t h e  epidemiology of s y l v a t i c  yellow fever, 
as i t  is now known t h a t  t ransovar ian  t ransmiss ion  of t h e  v i r u s  occurs  (Aitken 
-- e t  a l .  1979).  
beginning o f  t h e  r a iny  season fol lowing ha tch ing  of i n f e c t e d  eggs.  Stagger- 
i n g  of ha t ch ing  is  conunon among A.  aegypt i  eggs (Dunn 1928; Taylor 1934; 
P h i l i p  1962) .  
immersion i f  l a i d  a t  t h e  beginning of t h e  r a i n y  season,  b u t  ha tch ing  w a s  
s taggered  among eggs l a i d  a t  t h e  end of  t h i s  season (Cornet e t  a l .  1978a).  
Three immersions s u f f i c e d  f o r  100% ha tch  of eggs of A.  a e g y p t i ,  A. a f r i c a n u s ,  
A. ZuteocephaZus and A.  simpson; c o l l e c t e d  a t  t h e  beginning of t he  r a iny  

The v i r u s  comes back p rogres s ive ly  i n t o  c i r c u l a t i o n  a t  t h e  

Eggs of  A.  ZuteocephaZus from Senegal hatched on t h e i r  first 
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season  i n  Nigeria ,  b u t  n ine  immersions w e r e  necessary f o r  100% hatch  of eggs 
l a i d  a t  t h e  end of t h i s  season (Bang -- e t  al. 1979).  
fircifer/tayZori hatched gradual ly  dur ing  success ive  immersions o r  .after a 
prolonged immersion, and simultaneous ha tch ing  occurred only  when eggs had 
been kep t  dry f o r  a long t i m e  (Jupp 1971) .  

Egg c lu t ches  of A. 

Stagger ing  of ha tch ing  p lays  an important  r o l e  i n  A .  simpsoni through- 
o u t  t h e  r a i n y  season.  
t o  t h e  cond i t ion  o r  o r i e n t a t i o n  of leaves, may only  b e  f i l l e d  by heavy r a i n s .  
Staggering of ha tch ing  promotes t h e  continued presence of some p o r t i o n  of 
egg c lu t ches  t o  b e  a v a i l a b l e  f o r  ha tch ing  a t  t h e  inc idence  of such heavy 
r a i n s  which can  provide s u f f i c i e n t  aqua t i c  medium f o r  t he  development of  t h e  
r e s u l t a n t  larvae t o  t h e  a d u l t  s t a g e  ( P a j o t  1976).  

Banana axi ls  i n s u f f i c i e n t l y  suppl ied  wi th  w a t e r  due 

I n  genera l ,  mosquito larvae have l i t t l e  r e s i s t a n c e  t o  des i cca t ion  and 
d i e  i f  l e f t  a few hours  o u t  of water. However, larvae of A.  Zuteocephahs 
(Cornet & Chateau 1974) and A.  v i t ta tus  (Service 1970) are a b l e  t o  l i v e  on  
a humid s u b s t r a t e  f o r  a few days.  
simpsoni pupated a f t e r  1 5  days o u t  of water on  w e t  mud, and an a d d i t i o n a l  
2% a f t e r  one month ( P a j o t  1976).  Pupal s u r v i v a l  w a s  g r e a t e r  than  90%. I n  
f a c t ,  pupation and a d u l t  emergence do n o t  r e q u i r e  f ree-s tanding water and 
can occur  q u i t e  normally on  a humid s u b s t r a t e .  I n  na tu re ,  A.  simpsoni larvae 
have been found l i v i n g  up to  f i v e  weeks on w e t  mud o r  on a t h i n  f i l m  of w a t e r  
a t  t he  base  of axi ls  (Haddow 1948; Rozeboom & Burgess 1962; P a j o t  1976) .  

Over 85% of i n s t a r  I V  larvae of A.  

POPULATION DYNAMICS OF YELLOW FEVER VECTORS 

I n  dense t r o p i c a l  Afr ican f o r e s t s ,  t h e  a c t i v i t y  of a d u l t  mosquito v e c t o r s  of 
yellow feve r  is  never i n t e r r u p t e d .  I n  f o r e s t  g a l l e r i e s  and savannas,  t h i s  
a c t i v i t y  s t o p s  f o r  a per iod which varies according t o  t h e  l eng th  of  t h e  d ry  
season, from two months i n  t h e  der ived  savanna of t h e  Ivory Coast t o  more 
than s ix  months i n  t h e  sudano-sahelian zone (Corde l l i e r  1978) .  Adult mos- 
qu i toes  cannot su rv ive  i n  the  low humidi t ies  o f  a long dry season  un le s s  
favorable  microcl imates  are maintained by dense vege ta t ion  (Corde l l i e r  1978; 
Gayral 1970) .  

Monthly abundances of mosquitoes s e e m  t o  depend on frequency r a t h e r  
For example, a dry per iod  of about  two weeks d r i e s  up than volume of r a i n s .  

c e r t a i n  larval  h a b i t a t s ,  and consequently t h e  a d u l t  popula t ion  diminishes .  
Populat ion expansion is encouraged by r a i n f a l l  evenly d i s t r i b u t e d  i n  t i m e .  
I n  w e s t  Afr ica ,  r i sk  of i n f e c t i o n  w i t h  yellow feve r  is high dur ing  t h e  second 
h a l f  of t he  r a iny  season  when vec to r s  from t r eeho les  are abundant. A t  t h e  
beginning of t h e  dry season, t h e  propor t ion  of parous females inc reases  and 
r ap id ly  reaches 100% whi l e  larval h a b i t a t s  decrease  i n  number. 
favorable  per iod  f o r  t ransmission o f  yellow feve r  v i r u s  by A. africanus is  
a t  t h e  end of t h e  r a iny  season  and beginning of  t h e  dry season  i n  t h e  CAR 
(Germain -- et  a l .  1977).  

The most 

Popdation dynamics of A.  simpsoni 

Seasonal f l u c t u a t i o n s  i n  abundance of  A.  simpson; a d u l t s  appear  d i f -  
f e r e n t  from one reg ion  t o  t h e  next .  
more o r  less t o  r a i n f a l l  v a r i a t i o n s ,  whereas elsewhere t h e r e  seem to  be  no 

I n  c e r t a i n  areas, abundances correspond 
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c o r r e l a t i o n  between t h e  two. Thus, i n  Yaoundé, Cameroon, seasonal  v a r i a t i o n s  
i n  numbers seemed t o  be  l i n k e d  t o  t h e  i n t e n s i t y  of r a i n s ,  wi th  a l a g  of about  
one month (Rickenbach -- e t  al. 1971) .  
Kenya, a l a c k  of correspondence between the number of banana axils contain-  
i n g  larvae of A. sirnpsoni and r a i n f a l l  f l u c t u a t i o n s .  Haddow (1948) a l s o  
poin ted  o u t  t h a t  t h e r e  w a s  l i t t l e  connection between l o c a l  r a i n f a l l  and 
v a r i a t i o n s  i n  the  number of  larvae o f  A.  simpson; i n h a b i t i n g  a ba tch  of  100 
cocoyams (Xanthosoma) i n  Uganda and Lounibos (1981) showed t h a t  A. bromeliae, 
a spec ie s  of  t h e  A.  s~lnpsoni complex, d i f f e r e d  from o t h e r  Aedes found i n  tree- 
h o l e s  i n  t h a t  maximal larval numbers d i d  n o t  fo l low heavy r a i n f a l l .  

Y e t ,  Teesdale (1957) showed a t  K w a l e ,  

I n  t h e  CAR, larval and pupal popula t ions  of A.  simpsoni i n  f o r e s t  
banana p l a n t a t i o n s  were measured f o r  over  t h r e e  yea r s  and compared wi th  r a in -  
f a l l  and a d u l t  populat ions ( P a j o t  1978).  Figure 6 shows t h a t  between August 
1968 and November 1971, r a i n f a l l  v a r i a t i o n s  w e r e  cons iderable ,  although n o t  
one month w a s  wi thout  r a i n .  Even a t  t h e  d r i e s t  of t i m e s ,  t h e r e  w e r e  always 
some a x i l s  conta in ing  water (at least  2 m l )  where larvae of  A.  s-hpsoni may 
develop. The minimum number of water-containing axils per  banana p l a n t  w a s  
0.43 i n  February 1970, s t i l l  repr .esent ing about  548 axi ls  wi th  water p e r  h a  
of  p l a n t a t i o n .  Although no month w a s  r a i n l e s s ,  poss ib ly  j u s t  a s i n g l e  r a i n -  
f a l l  may suf f . ice  to  main ta in  w a t e r  i n  t h e  ax i l s  dur ing  months wi th  low 
p r e c i p i t a t i o n  (November-March) . During t h e  dry season of  1969-70, t h e  long- 
est  dry  per iod w a s  34 days a f t e r  a l i g h t  r a i n  of 0 .1  mm preceded by 20 
r e l a t i v e l y  dry days (only 6 .8  mm of  r a i n ) .  
ended, a s tudy showed t h e r e  w a s  a n  average of 2.5 phytotelmata pe r  banana 
p l a n t .  

The day b e f o r e  t h i s  34-day per iod  

Axils receive water no t  on ly  from r a i n  b u t  a l s o  from dew. The volume 
of water suppl ied  by dew is gene ra l ly  n e g l i g i b l e  compared w i t h  t h a t  from rain,  
except  during t h e  dry season.  
seasons o f  1968-69 and 1969-70 w a s  0.6 mm. 
an undamaged banana l e a f  i s  o f t e n  one m2, such a n  area w i l l  c o l l e c t  60 m l  of 
water ( P a j o t  1975).  
receive only someof t h i s  water w i l l  remain f i l l e d  during t h e  d ry  season.  
One must a l s o  cons ider  morning m i s t s  which are f r equen t  i n  f o r e s t s ,  even i n  
t h e  d ry  season, c r e a t i n g  cons iderable  condensat ion on t h e  vege ta t ion .  The 
p e r s i s t e n c e  o f  water i n  ax i l s  dur ing  t h e  dry  season  has  a l s o  been noted i n  
Eth iopia  (Série’ -- e t  a l .  1964) and i n  Kenya (Teesdale  1941) where banana axils 
s t i l l  contained water a f t e r  43 days of  drought .  

The d a i l y  average  dew c o l l e c t e d  dur ing  t h e  dry 
Considering t h a t  t he  s u r f a c e  of 

It is  t h e r e f o r e  no t  s u r p r i s i n g  t h a t  even axils which 

Monthly r a i n f a l l  t o t a l s  and monthly average number of water-containing 
axi ls  are shown i n  F ig .  6 f o r  1968-71 a t  Botambi, C A R .  Desp i t e  cons iderable  
monthly v a r i a t i o n s  dur ing  t h e  r a iny  seasons,  t h e  va lues  are s i g n i f i c a n t l y  
c o r r e l a t e d  (non-parametric test ,  Y s  = 0.46, t = 3.14, P < 0.01). Analysis  of  
monthly d a t a  shows genera l  t rends ,  b u t  is  too coa r se  a technique t o  show t h a t  
a t  any g iven  moment, t h e  number of  water-containing axils depends on t h e  
frequency and s t r e n g t h  of  r a i n s  which have f a l l e n  on  t h e  preceding day. 
s e a l e d  axi ls  suppl ied  by undamaged, wel l -posi t ioned,  leaves are f i l l e d  r a p i d l y  
by a few l i g h t  showers. 
poorly pos i t ioned  o r  non-exis tent .  I n  the l a s t  case, a x i l s  ca t ch  water which 
f a l l s  d i r e c t l y  i n ,  and thus only  i n t e n s e  r a i n s  o r  a series of f r equen t  
showers may fill them. 
p l a n t  w a s  recorded i n  Ju ly  1970 (F ig .  6), when r a i n f a l l  w a s  heavy and evenly 

Well- 

Heavy r a i n s  supply ax i l s  whose leaves are damaged, 

The h i g h e s t  number o f  water-containing a x i l s  p e r  
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d i s t r i b u t e d  (16 days wi th  r a i n ) ,  preceded by s i m i l a r  cond i t ions  i n  June ( 1 4  
days w i t h  r a i n ) .  

Among banana p l a n t a t i o n s  i n  CAR f o r e s t s ,  t h e  monthly average percent-  
age  of water-containing a x i l s  occupied by A. simpson; v a r i e d  from 1 .6  to  81% 
(broken l i n e ,  F ig .  7 ) .  S imi l a r  v a r i a t i o n  w a s  found on examination of  t h e  
m n t h l y  average number of larvae p e r  water-containing ax i l ,  exc lus ive  of  
t h e  axils without  larvae ( s o l i d  l i n e ,  F ig .  7 ) .  This v a r i a b i l i t y  w a s  de t e r -  
mined by the  number of o v i p o s i t i n g  females,  t h e  number of a v a i l a b l e  phyto- 
telmata and t h e i r  a t t r a c t i v e n e s s  , t h e  p ropa r t ion  of eggs hatching,  t h e  
importance of p reda to r s ,  and t h e  d u r a t i o n  of  larval l i f e .  
space  i n  t h i s  b r i e f  chapter ,  only t h e  r o l e  o f  preda tors  is  d iscussed .  

Due to  l a c k  of 

A s  mentioned a l r eady ,  banana axi ls  may con ta in  E. draeaenae larvae 

From August 1968 t o  November 1971, a per iod of 40 
which feed  on A .  simpsoni l a r v a e .  However, t h e  e f f e c t  of preda t ion  by 
Eretmpodites varies. 
m n t h s ,  E. draeaenae w a s  found i n  t h e  C A R  banam p l a n t a t i o n s  only i n  14  
months (F ig .  7) ( P a j o t  1978) .  It w a s  no t  found i n  axils f o r  n ine  consecu- 
t i ve  months i n  1970. 
f a l l .  This preda tor  w a s  r e l a t i v e l y  abundant only from August to  November 
1969ir a per iod  of on ly  fou r  months. 
a b l e  banana axils dur ing  t h i s  s h o r t  per iod .  Preda t ion  t h e r e f o r e  seems t o  
have only an i n t e r m i t t e n t  i n f luence  on  popula t ion  dynamics of  preimaginal  A.  
sirrpsoni, any no t i ceab le  a c t i o n  occurr ing  dur ing  l i m i t e d  pe r iods .  Among 
banana p l a n t a t i o n s  i n  CAR f o r e s t s ,  monthly average numbers of A.  siwrpsoni 
larvae per  100 banana p l a n t s  (narrow l i n e ,  F ig .  6) w e r e  no t  c o r r e l a t e d  wi th  
t o t a l  monthly r a i n f a l l  (rs = 0.195, t = 1.20, P >  0.20) .  I n  1969, du r ing  
t h e  ra ins ,  t h e  peak of  t h e  larval  popula t ion  w a s  unique and of l i t t l e  
importance whereas r a i n f a l l  w a s  p a r t i c u l a r l y  h igh  wi th  4 peaks.  I n  1970, 
t h e  peak f o r  t h e  larval  popula t ion  d i d  n o t  correspond a t  a l l  w i th  t h e  r a in -  
f a l l  one, whereas i n  1971 i t  coincided w i t h  t h e  f i r s t  of t h e  two peaks of 
t h e  r a iny  season  (Fig.  6) ( P a j o t  1978) .  

Its presence and abundance seemed independent of r a in -  

It occupied a maximumof-8.8% of avail- 

Adult  popula t ions  w e r e  measured from l a t e  1968 t o  l a t e  1971. Land- 
i n g / b i t i n g  c o l l e c t i o n s  and i n s e c t  n e t  c o l l e c t i o n s  provided counts  o f  a d u l t  
females, and w e r e  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  each o t h e r  (non-parametric 
test ,  .rs = 0.641, t = 3.50, p <  0.001).  
a l so  c o r r e l a t e d  s i g n i f i c a n t l y  wi th  t h e  number of larvae p e r  100 banana 
p l a n t s  (non-parametric test ,  rs = 0.45, t = 2.13, P <  0.01) ( P a j o t  1978) .  

The l a n d i n g / b i t i n g  c o l l e c t i o n s  w e r e  

CONCLUSION 

The s tudy  of t h e  r e l a t i o n s h i p  o f  yellow feve r  vec to r s  i n  A f r i c a  and t h e i r  
phytotelmata is  of  p a r t i c u l a r  i n t e r e s t  t o  bo th  b i o l o g i s t  and ep idemiologis t .  
Treeholes and l e a f  axils a re  p a r t i c u l a r l y  f avorab le  h a b i t a t s  f o r  eco log ica l  
s t u d i e s  o f  animal populat ions whose complete preimaginal l i f e  passes  i n  
n a t u r a l  surroundings of l i m i t e d  s i z e  whose parameters are easier to  measure 
than  those  of b io topes  o f  l a r g e r  dimensions. Thorough knowledge of t h e  
dynamics o f  larval  populat ions is p a r t i c u l a r l y  important  f o r  t h e  epidemiolo- 
g i s t ,  e s p e c i a l l y  s i n c e  discovery of  t r a n s o v a r i a l  t ransmiss ion  of yellow 
feve r  v i r u s .  
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FIG. 7 Graph showing monthly measurements of  abundances o f  mosquito l a r v a e  i n  banana leaf 
a x i l s  a t  Botambi, Cent ra l  Afr ican Republic, from August 1968 to  November 1971: (broken 
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Our knowledge i s  s t i l l  fragmentary f o r  mosquitoes i n h a b i t i n g  t r eeho les  , 
p a r t i c u l a r l y  Aedes o f  t h e  africanus-Zuteocephalus group which p lay  a funda- 
mental r o l e  i n  t h e  epidemiology of yellow feve r  i n  vast reg ions  o f  Africa 
( f o r e s t  and f o r e s t  f r i n g e s ) .  It would b e  i n t e r e s t i n g  t o  s tudy t h e  dynamics 
o r  preimaginal  populat ions of t r e e h o l e  mosquitoes , hoping t o  reveal f a c t o r s  
which have a s i g n i f i c a n t  r o l e  i n  t h e  r e g u l a t i o n  of mosquito popula t ions .  
This would perhaps enable  one t o  p r e d i c t  changes i n  t h e  abundance of vec to r s  
i n  reg ions  where human popula t ions  are i n  danger.  

. 
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