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DISTRIBUTION AND HABITS
of Anopheles freeborni

By Sr. Malariologist (R) S. B. Freeborn

A v a s t  amount  o f  d e t a i l e d  i n f o r 
m a t i o n  h a s  b e e n  a c c u m u l a t e d  c o n c e r n i n g  
A n o p h e l e s  q u a d r i m a c u l a t u s  Say,  t h e  most  
i m p o r t a n t  m a l a r i a  v e c t o r  i n  t h e  s o u t h e r n  
and  e a s t e r n  U n i t e d  S t a t e s .  I n f o r m a t i o n  
o n  t h e  e c o l o g y  o f  A n o p h e l e s  f r e e b o r n i  
A i t k i n ,  t h e  l e s s  known m a l a r i a  v e c t o r  o f  
t h e  West and t h e  w e s t e r n  r e p r e s e n t a t i v e  
o f  t h e  “ M a c u l i p e n n i s  Com plex ,”  i s  l e s s  
v o l u m i n o u s  and no t  so r e a d i l y  a v a i l a b l e .  
T h e .p u rp o se  o f  t h i s  pape r  i s  t o  summarize 
p r e s e n t  knowledge o f  A n o p h e l e s  f r e e b o r n i .

R e c e n t  s t u d i e s  on t h e  t r a n s m i s s i o n  
o f  im p o r te d  m a l a r i a s  show t h a t  f r e e b o r n i  
b e c o m e s  i n f e c t e d  e v e n  m o r e  r e a d i l y  
t h a n  q u a d r i m a c u l a t u s . I t  s h a r e s  w i t h  
q u a d r  i m a c u l a t u s  t h e  d o u b t f u l  “ h o n o r s ” 
o f  b e i n g  t h e  n e a r c t i c - a n o p h e l i n e  most  
f o n d  o f  human b l o o d .  F r e e b o r n i  s e e k s  
t h e  homes o f  man and  t h e  s h e l t e r s  o f  
a n i m a l s .  I t  b i t e s  a v i d l y  a t  dusk and a t  
dawn.  From n i g h t  t o  n i g h t  i t  m i g r a t e s  
f r o m  o n e  s h e l t e r  t o  a n o t h e r .  M ost  o f  
i t s  t r a v e l i n g  i s  done d u r i n g  t h e  e v e n 
i n g  a n d  i n  t h e  m o r n i n g  h o u r s .  P r e 
c i p i t i n  t e s t  d a t a  v e r i f y  t h i s  t y p e  o f  
m i g r a t i o n  b e c a u s e  t h e y  show s l i g h t  c o r 
r e l a t i o n  be tw een  p o t e n t i a l  h o s t s  a t  the  
p o i n t s  w he re  s p e c i m e n s  a r e  c o l l e c t e d ,  
and t h e i r  p r e v i o u s  b l o o d  m e a l s .

F A L L  M I G R A T I O N

T h i s  s p e c i e s  i s  d e f i n i t e l y  a t t u n e d  
t o  l i f e  i n  a s e m i - a r i d  r e g i o n  o f  s e a 
s o n a l  r a i n f a l l .  At t h e  end  o f  t h e  d r y  
a u t u m n  s e a s o n ,  a d u l t s  m a t u r i n g  l a t e  
i n  S e p t e m b e r  o r  e a r l y  i n  O c t o b e r  seem 
t o  be  o b s e s s e d  w i t h  “ w a n d e r l u s t . ” A f t e r  
m a t i n g ,  t h e  f e m a l e s  m i g r a t e  f o r  l o n g  
d i s t a n c e s  by a p r o c e s s  o f  i n f i l t r a t i o n .  
Some r e a c h  p o i n t s  a s  f a r  a s  t e n  o r  
twe lve  m i l e s  from t h e i r  b r e e d i n g  grounds. 
T h e y  s e e k  s h e l t e r  i n  o u t b u i l d i n g s ,  
homes,  c e l l a r s ,  and s i m i l a r  l o c a t i o n s ,

a p p a r e n t l y  w i t h o u t  r e g a r d  t o  t h e  p r e s 
e n c e  o r  a b s e n c e  o f  p o t e n t i a l  h o s t s .  
T h r o u g h o u t  t h e  w i n t e r  m onths  t h e y  show 
c o n s i d e r a b l e  a c t i v i t y .  T h e y  move a b o u t  
i n  t h e i r  s h e l t e r s  an d  f r e q u e n t l y  f l y

t o  o t h e r s .  The  w r i t e r  h a s  i n  m i n d  
a s h e l t e r e d  r a i l r o a d  b r i d g e  a n d  a 
b a s e m e n t  p a s s a g e  i n  t h e  S a c r a m e n t o  
V a l l e y  i n  C a l i f o r n i a .  A l l  a v a i l a b l e  
s p e c i m e n s  w e r e  c o l l e c t e d  e v e r y  week 
d u r i n g  t h e  w i n t e r ,  b u t  t h e s e  c o l l e c 
t i o n s  ha d  l i t t l e  e f f e c t  upon  t h e  s i z e  
o f  s u c c e e d i n g  c a t c h e s .

W I N T E R  H A B I T S
D u r i n g  t h e i r  p e r i o d  o f  s e m i - h i b e r 

n a t i o n ,  t h e  m o sq u i to e s  a r e  p r o n e  t o  b i t e  
i f  t h e y  a r e  i n  warm s h e l t e r s .  They w i l l  
e v e n  b i t e  o u t  i n  t h e  open  i f  t h e  t e m 
p e r a t u r e  i s  s u f f i c i e n t l y  warm. However ,  
t h e i r  a t t a c k  i s  f i t f u l ,  a n d c a n b e s t  be 
d e s c r i b e d  a s  “ n i b b l i n g . ” U s u a l l y  t h e  
eggs  do not  d e v e lo p  as  a r e s u l t  o f  t h e s e  
b l o o d  m e a l s ,  t h e  b l o o d  b e i n g  u t i l i z e d  
t o  b u i l d  up t h e  f a t  b o d y .  T h i s  r e s u l t s  
when c a p t i v e  females  a r e  k e p t  i n  unhea ted  
room s  d u r i n g  t h e  w i n t e r .  H o w e v e r ,  i f  
s p e c i m e n s  a r e  k e p t  i n  h e a t e d  rooms and 
f e d  o c c a s i o n a l l y ,  t h e y  w i l l  d e v e l o p  and 
l a y  e g g s .  I f  i d e a l  t e m p e r a t u r e  a n d  
h u m i d i t y  c o n d i t i o n s  a r e  m a i n t a i n e d  ( a s  
i n  an i n s e c t a r y  w i th  t e m p e r a t u r e  o f  80°F. 
a nd  80% h u m i d i t y )  c o n t i n u o u s  b r e e d i n g  
r e s u l t s .  A p p a r e n t l y  t h e  c e s s a t i o n  i n  
o v i p o s i t i o n  i s  s i m p l y  a r e a c t i o n  t o  
c l i m a t i c  c o n d i t i o n s  a n d  i s  n o t  t o  be 
i n t e r p r e t e d  a s  t r u e  h i b e r n a t i o n  o r  a 
d i  a p a u s e .

W i n t e r  " n i b b l i n g ”  i n  h e a t e d  homes 
i s  c o n d u c i v e  t o  m a l a r i a  t r a n s m i s s i o n .  
L a b o r a t o r y  i n f e c t i o n s  have  been  produced  
i n  human b e i n g s  when t h e  m o s q u i t o  was 
m e r e l y  a l l o w e d  t o  p i e r c e  t h e  s k i n ,  t h e n  
r e m o v e d  a s  s o o n  a s  t h e  f i r s t  b i t  o f
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b l o o d  moved up  t h e  p r o b o s c i s .  W i n t e r  
b i t i n g  o f  f r e e b o r n i  r e s e m b le s  t h e  normal 
b i t i n g  o f  A e d e s  a e g y p t i .  T h e y  a t t a c k  
t h e  a n k l e s  o f  w o r k e r s  s e a t e d  a t  d e s k s  
and t a b l e s ,  suck b l o o d  f o r  a few seconds,  
t h e n ,  a t  t h e  s l i g h t e s t  movement  o f  t h e  
w o r k e r ,  f l y  away w i t h o u t  c o m p l e t i n g  
t h e i r  f e e d i n g .  They  a t t a c k  r e p e a t e d l y ,  
s o  t h e i r  c h a n c e s  f o r  i n f e c t i n g  many 
p e r s o n s  a r e  e x c e e d i n g l y  g o o d .

E AR L Y  S P R I N G  E ME R GE N C E  OF F E M A L E S  

D u r i n g  warm s u n s h i n y  d a y s  i n  F e b 
r u a r y  t h e  f e m a l e s  e m e r g e  f r o m  t h e i r  
w i n t e r  s h e l t e r s  and b i t e  v i c i o u s l y  i n  
f u l l  d a y l i g h t .  T h e y  r e s u m e  t h e i r  f a l l  
m i g r a t i o n  which  was i n t e r r u p t e d  by  r a i n  
a n d  c o l d  w e a t h e r .  R e p o r t s  o f  t h e i r  
p r o g r e s s  a r e  r e c o r d e d  o v e r  t h e i r  e n t i r e  
r a n g e .  S o m e t i m e s  t h e s e  r e p o r t s  come 
from d i s t a n c e s  f i v e  o r  t e n  m i l e s  beyond 
a r e a s  where b r e e d i n g  h a s  e v e r  b e e n  r e 
c o r d e d  f o r  t h i s  s p e c i e s .  The f a l l  p o r 
t i o n  o f  t h e  m i g r a t i o n  i s  i n  t h e  n a t u r e  
o f  an i n f i l t r a t i o n .  E a c h  d a y  f o r  a 
p e r i o d  o f  two t o  f o u r  w e e k s ,  o b s e r v e r s  
n o t i c e  a few more m o s q u i t o e s  p r e s e n t  
i n  e a c h  a r e a .  I n  c o n t r a s t  t o  t h i s ,  t h e  
s p r i n g  emergence and d i s t r i b u t i o n  f l i g h t  
c l o s e l y  r e s e m b l e s  a s e r i o u s  f l i g h t  
o f  s a l t  marsh m osqu i toes ,  b o t h  i n  numbers 
and  i n  v i c i o u s  b i t i n g  d u r i n g  b r o a d  d a y 
l i g h t .  D u r i n g  t h i s  f l i g h t  p e r i o d ,  t h e  
e g g s  d e v e l o p  and  a r e  l a i d  i n  a l l  k i n d s  
o f  b r e e d i n g  p l a c e s ,  many o f  w h i c h  a r e  
e n t i r e l y  u n f a v o r a b l e  t o  l a r v a l  d e v e l o p 
ment .  W i t h in  two o r  t h r e e  weeks a l l  t h e  
a d u l t  f em a le s  have  d i s a p p e a r e d ,  and t h e

Heavy f r e e b o r n i  B r e e d i n g  in Ponded Area

s p e c i e s  i s  r ep re s en te d  e n t i r e l y  by l a rv a e .  
D e v e l o p m e n t a l  t i m e  f o r  t h e  l a r v a e  of  
t h i s  g e n e r a t i o n  v a r i e s .  I t  d e p e n d s  
m a i n l y  on t h e  t e m p e r a t u r e ,  b u t  u s u a l l y  
r e q u i r e s  abou t  a month.

I t  a p p e a r s  t h a t  t h i s  f a l l  and s p r i n g  
m i g r a t i o n  i s  an a d a p t a t i o n  f o r  a s p e 
c i e s  d e p e n d e n t  u p o n  b r e e d i n g  w a t e r s  
w h i c h  c o n s t a n t l y  d e c r e a s e  i n  e x t e n t  
d u r i n g  t h e  m o squ i to  s e a s o n .  T he  m i g r a 
t i o n  a l l o w s  t h e  m o s q u i t o e s  t o  r e t r a c e  
t h e  p a t h  t h e  s p e c i e s  h a s  f o l l o w e d  t h e  
p r e c e d i n g  summer as  w a t e r  be c am e  p r o 
g r e s s i v e l y  s c a r c e r .  F r e e b o r n i  s h a r e s  
t h i s  a d a p t a t i o n  w i t h  A. s a c h a r o v i , i t s  
c o u n te r p a r t  i n  the  Balkans  and Near East .

S e e p a g e  A r e a  B r e e d i n g  f r e e b o r n i

S UMMER  H A B I T S
The summer h a b i t s  o f  f r e e b o r n i  a l s o  

r e f l e c t  t h e  e f f e c t  o f  i t s  e n v i r o n m e n t .  
I n  l a t e  May and e a r l y  June  t h e  d e n s i t i e s  
o f  a d u l t s  b u i l d  up t o  a h i g h  peak  in  t h e  
h o t  i n t e r i o r  v a l l e y s .  T h i s  i s  t r u e  
l a t e r  i n  t h e  i n t e r - m o u n t a i n  c o u n t r y .  
The  l i f e  s p a n  o f  t h e  a d u l t s  d e c r e a s e s  
a s  t h e  t e m p e r a t u r e  i n c r e a s e s  a n d  t h e  
r e l a t i v e  h u m id i ty  d e c r e a s e s  ( i n c r e a s e  i n  
s a t u r a t i o n  d e f i c i e n c i e s ) .  The r e s u l t  i s  
a s t r i k i n g  d e c r e a s e  i n  t h e  a c t u a l  number 
o f  a d u l t s  p r e s e n t  i n  a n y  o n e  p l a c e .  
F e m a l e s  s eem  t o  l i v e  l o n g  e n o u g h  t o  
o v i p o s i t ,  b u t  n o t  lo n g  enough t o  become 
i n f e c t i v e  w i t h  m a l a r i a  p a r a s i t e s .  T h i s  
i s  u n d o u b t e d l y  t h e  e x p l a n a t i o n  f o r  
d e f i n i t e  s p r i n g  a n d  f a l l  p e r i o d s  o f  
r e l a t i v e l y  h i g h  m a l a r i a  t r a n s m i s s i o n  
i n  t h e  C e n t r a l  V a l l e y  o f  C a l i f o r n i a .
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During t h e  m id - s e a s o n  slump o f  a d u l t  
f r e e b o r n i ,  t h e r e  i s  a s l a c k e n i n g  i n  
l a r v a l  r a t e s .  T h i s  may r e s u l t  f ro m  a 
f a i l u r e  o f  some a d u l t  f e m a l e s  t o  o v i 
p o s i t ,  bu t  i s  p r o b a b ly  due t o  an i n c r e a s e  
i n  a q u a t i c  p r e d a t o r s .  T h i s  l a r v a l  d e 
c r e a s e  does n o t  c o r r e s p o n d  t o  t h e  sudden 
d e c r e a s e  i n  a d u l t  d e n s i t i e s .  I t  i s  
s i m p l y  a s m o o t h i n g  o f f  o f  t h e  c u r v e  
o f  i n c r e a s e  i n  l a r v a l  r a t e s .  As f a l l  ap 
p r o a c h e s  and h u m i d i t i e s  become g r e a t e r ,  
t h e  d e n s i t i e s  o f  a d u l t s  r e s p o n d  immedi
a t e l y  and t h e  h i g h  p o i n t s  f o r  t h e  s eason  
o c c u r  i n  l a t e  S e p te m b e r .

Ac t ive  b r e e d i n g  c e a s e s  w i t h  the  f i r s t  
s e v e r e  f r o s t .  I f  t h e r e  a r e  no f r o s t s ,  
b r e e d i n g  s t o p s  abou t  t h e  m id d l e  o f  O c to 
b e r .  In  C a l i f o r n i a ,  t h e  l a s t  males  of  the  
season  a r e  u s u a l l y  t aken  d u r i n g  t h e  f i r s t  
o r  s e c o n d  week o f  November.

F L I G H T  RANGE  

The mid-season f l i g h t  range ,  ex c lu s iv e  
o f  m ig ra to ry  f l i g h t s  o f  o v e r w i n t e r i n g  f e 
m ales ,  i s  g e n e r a l l y  r e s t r i c t e d  t o  a m i le  
r a d i u s .  Males are  seldom taken more than a 
q u a r t e r  m i le  from t h e i r  b r e e d i n g  p l a c e s .

Like q u a d r i m a c u l a t u s , t h e  f l i g h t  range 
i s  i n f l u e n c e d  by  d e n s i t i e s  o f  b r e e d i n g .  
Some a u th e n t i c  ca ses  o f  f l i g h t s  from heav
i l y  i n f e s t e d  r i c e  f i e l d s  e x t e n d  f o r  two 
and a h a l f  m i l e s .

B R E E D I N G  P L A C E S  

F r e e b o r n i  p r e f e r s  pe rm anen t  o r  semi
p e r m a n e n t  w a t e r  s u r f a c e s  w h ic h  a r e  e x 
p o s e d  to  s u n l i g h t ,  b u t  h a v e  some t r a n s 
i e n t  s h a d e  s u c h  a s  may b e  p r o d u c e d  by

O v e r g r o w n  D i t c h  B r e e d i n g  f r e e b o r n i

f l o a t a g e ,  emergen t  v e g e t a t i o n  o r  a l g a e .  
T h i s  s p e c i e s  t o l e r a t e s  w a t e r  t h a t  i s  
warm t o  t h e  t o u c h ,  b u t  n o t  so  h o t  a s  
t h a t  i n  w h i c h  A .  p s e u d o p u n c  t  i p  e n n i  s 
w i l l  t h r i v e .  I t  p r e f e r s  c l e a n ,  s l i g h t l y  
a l k a l i n e  w a t e r .  I f  i t s  d i s t r i b u t i o n

Marg ins  o f  W i11amette R i v e r  Breed f r e e b o r n i

c a r r i e s  i t  t o  the  sea,  i t  b r e e d s  in  s l i g h t l y  
b r a c k i s h  w a t e r  ( s a l i n i t y  e q u a l  t o  15% 
s e a  w a t e r ) .  W i th in  i t s  i n l a n d  r a n g e ,  i t  
i s  o f t e n  f o u n d  i n  d e s e r t  p o o l s  w h e r e  
t h e  t o t a l  s a l t s  and  a l k a l i n i t y  e x c e e d  
t h i s  s t a n d a r d .  N orm al ly ,  i t  a v o id s  w a te r  
p o l l u t e d  w i t h  sewage  o r  o t h e r  o r g a n i c  
m a t t e r .  However, i f  p o l l u t i o n  e x i s t s  i n  
a p o o l ,  t h i s  d o e s  n o t  n e c e s s a r i l y  mean 
t h a t  t h e  s p e c i e s  w i l l  n o t  be  found t h e r e .  
In  g e n e r a l ,  i t  i s  t r u e  t h a t  i f  an o p t i o n  
e x i s t s ,  t h e  c l e a n e r  s o u r c e  i s  c h o s e n .  
An example o f  t h i s  i s  t h e  w e s t e r n  r i c e -  
f i e l d  a r e a s  on  “ h a r d  p a n '*  s o i l  w h e r e  
t h e r e  i s  no p e r c o l a t i o n ,  and t h e  w a t e r  
becomes f o u l  w i t h  d e c a y i n g  o r g a n i c  m a t 
t e r .  These  f i e l d s  w i l l  r e m a in  c o m p l e t e l y  
f r e e  f rom f r e e b o r n i  d u r i n g  t h e  e n t i r e  
growing season,  bu t  a d j a c e n t  seepage  p o o l s  
o f  c l e a n e r  w a t e r  w i l l  teem w i t h  l a r v a e .  
R i c e  f i e l d s  i n  p e r m e a b l e  s o i l s  a r e  a 
r e a l  m en a c e .  W a te r  i n  t h e s e  a r e a s  i s  
f r e s h e n e d ,  and t h e n  f r e e b o r n i  b r e e d s  i n  
g r e a t  numbers .

T h i s  s p e c i e s  may i n h a b i t  t h e  same 
t y p e  o f  b r e e d i n g  p l a c e s  a s  q u a d r i m a 
c u l a t u s ,  b u t  f ew  sw am ps ,  b a y o u s  and  
s h a l l o w  p o n d s  e x i s t  w i t h i n  i t s  r a n g e .  
T h e r e f o r e ,  i t  h a s  a d a p t e d  i t s e l f  t o  
s e e p a g e  a r e a s ,  v e g e t a t e d  b o r r o w  p i t s ,  
hoof  p r i n t s ,  c a r e l e s s l y  i r r i g a t e d  f i e l d s ,  
o v e r f l o w  a r e a s  f ro m  w e l l s  a nd  pumps,
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and t h e  edges  o f  s t r e a m s  and i r r i g a t i o n  
c a n a l s  where  s u f f i c i e n t  v e g e t a t i o n  o c 
c u r s  t o  a f f o r d  p r o t e c t i o n  from p r e d a t o r s  
and  s t r e a m  a c t i o n .

D I S T R I B U T I O N

A.  f r e e b o r n i  i s  f o u n d  o v e r  t h e  e n 
t i r e  U n i t e d  S t a t e s  w e s t  o f  t h e  C o n t i 
n e n t a l  D iv id e ,  s o u t h e r n  B r i t i s h  Columbia,  
B a j a  C a l i f o r n i a ,  A r i z o n a ,  e a s t  o f  t h e  
D i v i d e  i n  S o u t h e r n  C o l o r a d o , New Mexico , 
and  i n  t h e  Rio  G r a n d e  V a l l e y  a t  l e a s t  
as  f a r  s o u th  as El P a so .  I t  has  been  r e 
p o r t e d  f rom  West  T e x a s  i n  a t r i a n g l e  
h a v i n g  i t s  apex a t  El  P a s o ,  i t s  n o r t h e r n  
a n g l e  i n  G a i n e s  C o u n t y  and  i t s  s o u t h 
e r n  one  i n  Val  V e r d e  C o u n t y  on  the  Rio 
G r a n d e .

I n  r e c e n t  y e a r s ,  r e p e a t e d  e f f o r t s  
t o  c o l l e c t  s p e c i m e n s  a t  E l  P a s o  h a y e  
b e e n  u n s u c c e s s f u l .  However ,  t h e  e a r l i e r  
E l  P a s o  c o l l e c t i o n s  h a v e  b e e n  v e r i f i e d  
from a s t u d y  o f  l a r v a e  and o f  male  t e r -  

m i n a l i a .  F r e e b o r n i ’ s  v e r t i c a l  d i s t r i 
b u t i o n  i s  r e c o r d e d  from b e lo w  s e a  l e v e l  
i n  t h e  e d g e s  o f  D e a th  V a l l e y ,  t o  6 ,0 00  
f e e t  on Mt. San J a c i n t o ,  C a l i f o r n i a ,  and 
o v e r  7 ,000  f e e t  i n  U tah .

D I S T I N G U I S H I N G  C H A R A C T E R I S T I C S
W it h in  i t s  r a n g e ,  f r e e b o r n i  i s  a p t  

t o  b e  c o n f u s e d  o n l y  w i t h  o t h e r  members 
o f  t h e  m a c u l i p e n n i s  c o m p le x .  A d u l t  f e 
m a l e s  a r e  p r a c t i c a l l y  i n d i s t i n g u i s h 
a b l e  f rom q u a d r i m a c u l a t  u s , a l t h o u g h  i n  
1941,  A i t k i n  p o i n t e d  o u t  t h a t  f r e e b o r n i  
f e m a le s  have  a p i c a l l y  s e r r a t e d  t r u n c a t e  
w i n g  s c a l e s  a t  t h e  b a s e  o f  t h e  c u b i t u s

.
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v e i n ,  w h i l e  t h o s e  o f  q u a d r  i m a c u l a t  u s  
a r e  b r o a d l y  r o u n d e d .  F r e e b o r n i  l a c k s  
t h e  p a l e  s p o t  f o u n d  i n  t h e  f r i n g e  a t  
t h e  a pex  o f  t h e  wing  o f  o c c  i d e n t a l i s . 
The m ale  t e r m i n a l i a  a r e  i n d i s t i n g u i s h 
a b l e  from o c c i d e n t a l i s  and a z t e c u s ,  a l l  
t h r e e  s p e c i e s  h a v i n g  s h a r p l y  p o i n t e d  
s e t a e  on t h e  o u t e r  ( d o r s a l )  c l a s p e t t e  
l o b e s ,  w hereas  most  o f  t h e s e  a r e  r o u n d 
ed  i n  q u a d r i m a c u I a t u s . The s e p a r a t i o n  
o f  f r e e b o r n i  and  a z t e c u s  on o t h e r  t h a n  
g e o g r a p h i c a l  g r o u n d s  m i g h t  become n e 
c e s s a r y  a t  some t im e .  However ,  V a r g a s ’ 
s u g g e s t i o n  t h a t  the  l a t t e r  has  p e n e t r a t e d  
i n t o  t h e  s o u t h w e s t  and C a l i f o r n i a  h a s  
n o t  b e e n  s u b s t a n t i a t e d .  A z t e c u s  h a s  
u n u s u a l l y  long  w in g s ,  v e r y  l o n g ,  n a r ro w  
wing s c a l e s  and a foxy  r e d  t h o r a x .

F r e e b o r n i  l a r v a e  a r e  s e p a r a t e d  from 
th o se  o f  quadr  im acul  a t u s  by hav ing  c l o s e l y  
a p p r o x i m a t e d  i n n e r  c l y p e a l  h a i r s ,  and by 
t h e  a b s e n c e  o f  p i g m e n t e d  p a l m a t e  h a i r s  
on  t h e  s e c o n d  a b d o m in a l  s egm en t .  How
e v e r ,  in  August  1944, P.A.  San (R) Melv in  
Goodwin c o l l e c t e d  l a r v a e  from San Jua n  
C o u n t y  i n  t h e  n o r t h w e s t  c o r n e r  o f  New 
M exico ,  and t h e s e  were s i m i l a r  to  f r e e 
b o r n i  e x c e p t  t h a t  t h e  i n n e r  c l y p e a l s  
were  s e p a r a t e d  by f u l l y  t h r e e  t im e s  t h e  
w i d t h  o f  t h e  t u b e r c l e .  L a r v a e  o f  f r e e 
b o r n i  a r e  i n d i s t i n g u i s h a b l e  f rom t h o s e  
o f  p u n c t i p e n n i s . H e n c e  - a w o r d  o f  
w a rn in g  to  c o l l e c t o r s  i n  t h e  R io  Grande 
s e c t i o n  where c o n fu s io n  may e x i s t .  I f  you 
c o l l e c t  “ p u n c t i p e n n i s ” l a r v a e ,  and t h e y  
t u r n  ou t  t o  be “ q u a d r i m a c u l a t  u s "  a d u l t s ,  
you have l o c a t e d  specimens o f  f r e e b o r n i .
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DIVISION NOTES

EMORY FIELD INVESTIGATIONS 
The Emory U n i v e r s i t y  F i e l d  S t a t i o n  

h a s  s u b m i t t e d  a r e p o r t  c o n c e r n i n g  t h e  
h y d r o l o g y  o f  a n o p h e l i n e  b r e e d i n g .  I t  i s  
p a r t  o f  a l o n g  r a n g e  i n v e s t i g a t i o n  o f  
n a t u r a l  o c c u r r e n ce  o f  m a l a r i a .  Th is  work, 
a s  w e l l  a s  t h a t  done  p r e v i o u s l y ,  i n d i 
c a t e s  a d e l i c a t e  b a l a n c e  between th e  f a c 
t o r s  w h ic h  d e t e r m i n e  t h e  e x i s t e n c e  o f  
a n o p h e l i n e  b r e e d i n g  a r e a s .  A r e a s  i n 
v o l v e d  a r e  s u r f a c e  r e s e r v o i r s  w h i c h  
r e m a i n  d u r i n g  t h e  summer m o n t h s .

I n v e s t i g a t i o n s  a r e  i n  p r o g r e s s  a t  
Emory F i e l d  S t a t i o n  to  d e t e r m i n e  r e s t i n g  
p l a c e s  and t h e  d i s p e r s a l  o f  a n o p h e l i n e s  
i n  e n v i r o n m e n t s  w h e r e  DDT h a s  b e e n  
u s e d  as  a c o n t r o l  measure.  Specimens a r e  
m a r k e d  w i t h  w a t e r  s o l u b l e  d y e s .  When 
r e - t a k e n ,  t h e y  a r e  d e s t a i n e d  w i t h  a 
s o l u t i o n  o f  a l c o h o l  and g l y c e r i n e  b e f o r e  
t h e y  a r e  e x a m i n e d .

D E N G U E  F E V E R  R E P O R T E D  

H o n o l u l u  r e p o r t e d  two c o n f i r m e d  
c a s e s  o f  l o c a l l y  a c q u i r e d  d e n g u e  f e v e r  
d u r i n g  t h e  month o f  May. These  were t h e  
f i r s t  c a s e s  i n  s e v e r a l  mon th s .

A E D E S  A E G Y P T I  C O N T R O L  

New O r l e a n s  h a s  i n t e g r a t e d  A e d e s  
a e g y p t i  c o n t r o l  w i t h  g e n e r a l  s a n i t a t i o n .  
T h i s  m o b i l e  u n i t  h a s  b e e n  t r a n s f e r r e d  
i n t o  a p e r m a n e n t  o r g a n i z a t i o n  a n d  i s  
now o p e r a t e d  u n d e r  t h e  S t a t e  an d  C i t y  
H e a l t h  D e p a r t m e n t s .

I n  N o r f o l k ,  V i r g i n i a ,  a n  A e d e s  
a e g y p t i  p r o g r a m  h a s  b e e n  i n a u g u r a t e d .  
A s s t .  S a n .  ( R )  J a m e s  A. M o r r o w  an d  
E n g .  A i d e  W i l l i a m  T.  S t e p h e n s o n  a r e  
a s s i g n e d  on a t em pora ry  b a s i s  t o  N or fo lk  
f o r  t h e  p u rp o se  o f  r e c r u i t i n g  and t r a i n 
i n g  l o c a l l y  h i r e d  i n s p e c t o r s  who w i l l  
work w i t h  t h e  l o c a l  u n i t .

NEW F I L M S  R E ADY  FOR D I S T R I B U T I O N  

“ CRIMINAL AT LARGE” i s  a n a t u r a l  
c o l o r  c a r to o n  f i l m  s t r i p  a v a i l a b l e  e i t h e r  
a s  a f i l m  s t r i p  o r  a s  a 16 mm. m o t i o n  
p i c t u r e  f i l m  w i t h  a so u n d  t r a c k .  P r o 

d u c t i o n  n u m b e r  o f  t h e  m o t i o n  p i c t u r e  
f i l m  i s  MCWA-TE-4 - 0 1 2 ;  o f  f i l m  s t r i p ,  
MCWA-TE- 5 - 0 0 4 .  I n  t h i s  f i l m ,  Sam S n i p e ,  
a r e p o r t e r ,  i s  t o l d  to  g e t  t h e  s t o r y  o f  
t h e  mos t  d a n g e ro u s  fem a le  in  t h e  w o r ld ,  

i He g e t s  t h e  s t o r y  and l e a r n s  t h e  f a c t s  
about  t h e  m a l a r i a  mosquito and the  t r a n s 
m i s s i o n  o f  t h e  d i s e a s e .  T h e  f i l m  i s  
a v a i l a b l e  f o r  u n r e s t r i c t e d  d i s t r i b u t i o n .

“ GENERAL INSPECTION AND CONTROL 
ACTIVITIES AT THE AREA LEVEL” , a b l a c k  
and  w h i t e  s i l e n t  f i l m  s t r i p ,  shows t h e  
a c t i v i t i e s  o f  m a l a r i a  c o n t r o l  c re w s  i n  
t h e  f i e l d .  I t  i s  a v a i l a b l e  f o r  u n r e 
s t r i c t e d  d i s t r i b u t i o n .  P r o d u c t i o n  number 
i s  MCWA-TE-4 -0  12.

P R O P O S E D  HANDBOOK S E R I E S

The commit tee  fo r  t h e  p ropose d  h a n d 
book  s e r i e s  recommended: ( 1 )  t h a t  t h e r e  
be  two s i z e s  o f  handbooks - a f i e l d  s i z e ,  
a n d  a l a r g e r  o f f i c e  s i z e ;  ( 2 )  t h a t  t h e  
p r o f e s s i o n a l  d i v i s i o n  i n v o l v e d  b e  r e 
s p o n s i b l e  f o r  t e c h n i c a l  c o n t e n t  and f o r  
i n f o r m i n g  t h e  T r a i n i n g  and  E d u c a t i o n  
D i v i s i o n  o f  the  pu rpose  o f  each  handbook;
( 3 )  t h a t  f i n a l  d e c i s i o n s  r e g a r d i n g  s t y l e  
a n d  o r g a n i z a t i o n  o f  b o o k s  s h o u l d  r e s t  
w i t h  t h e  T r a i n i n g  and E d u c a t i o n  D i v i s i o n .

I N - S E R V I C E  T R A I N I N G  AND O R I E N T A T I O N

T en  t r a i n e e s  a n d  t h r e e  v i s i t o r s  
a t t e n d e d  t h e  3 5 t h  I n - S e r v i c e  T r a i n i n g  
and O r i e n t a t i o n  C ourse  i n  May. V i s i t o r s  
i n c l u d e d  Med. D i r .  J .W. M o u n t i n ,  C h i e f  
o f  t h e  S t a t e s  R e l a t i o n s  D i v i s i o n ;  S e n io r  
Surgeon  C.D. Head; and San.  Eng. R o b e r t  
P .  Low.

MAP S E R I E S  C O M P L E T E D

The May i s s u e  o f  t h e  F i e l d  B u l l e 
t i n  c o m p l e t e s  t h e  s e r i e s  o f  a n o p h e l i n e  
d i s t r i b u t i o n  maps. All  p o i n t s  from which 
s p e c i f i c  r e c o r d s  a r e  a v a i l a b l e  a r e  i n 
c l u d e d .  However ,  t h e  s h a d e d  a r e a s  f r e 
q u e n t l y  b r i d g e  g a p s  i n  o u r  e x i s t i n g  
r e c o r d s  i f  i t  s e e m s  l i k e l y  t h a t  t h e  
s p e c i e s  o c c u r s  i n  t h e  i n t e r v e n i n g  a r e a s .  
T h e s e  maps were  p r e p a r e d  t o  show g e n 
e r a l i z e d  d i s t r i b u t i o n s ,  and  may s e r v e  
a s  a b a s i s  f rom  w h i c h  a d d i t i o n a l  e x 
t e n s i o n s  i n  t h e  r a n g e  o f  a n o p h e l e s  s p e 
c i e s  may b e  r e c o r d e d .
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IN NORTH CAROLINA

NEW A S S I G N M E N T S  

New a s s i g n m e n t s  i n c l u d e :  J r .  A s s t .  
E n g .  ( R )  V i n c e n t  J .  R o g g e v e e n  t o  A r 
k a n s a s ;  A s s t .  Eng. (R)  W a l l a c e  R. Frank  
t o  t h e  Savannah  L a b o r a t o r y ;  A s s t .  Eng. 
( R )  V e r d o n  L.  D ix  t o  T e n n e s s e e ;  J r .  
E n t .  L eon  G. L u n g s t r o m  t o  D i s t r i c t  7,  
K a n s a s ;  E d u c a t o r  Thomas R. H a r r i s  t o  
t h e  T r a i n i n g  and E d u c a t i o n  D i v i s i o n  i n  
A t l a n t a ;  J r .  P .H .  Eng. Wm. R. S c h m id t  
t o  t h e  S a v a n n a h  L a b o r a t o r y ;  a n d  P .A .  
S u r g e o n  O.W. Y e a ge r  t o  M ann ing ,  S o u t h  
C a r o l  i n a .

T R A N S F E R S  

T r a n s f e r s  i n c l u d e :  P . A .  S a n .  (R )  
L .  E d w a r d  P e r r y  f r o m  D i s t r i c t  8 t o  
H e a d q u a r t e r s ;  A s s t .  Eng .  ( R )  J o h n  R. 
S. H i l l  f rom  G u l f p o r t ,  M i s s . ,  t o  C o l 
u m b ia ,  S . C . ; A s s t .  Eng. (R)  Sam G. Se 
g a l  f ro m  H e r r i n ,  1 1 1 . ,  t o  L o u i s v i l l e ,  
Ky. ; A s s t .  San.  (R)  H. Page ,  N i c h o l s o n  
f r o m  N o r f o l k ,  V i r g i n i a ,  t o  S a v a n n a h ,  
Georg ia ;  and P.  A. S a n . ( R )  Pau l  W ein s t e in  
from I n - S e r v i c e  T r a i n i n g  S e c t i o n  t o  t h e  
P r o f e s s i o n a l  R e l a t i o n s  S e c t i o n .

NEW C O M M I S S I O N S  

Newly commiss ioned  o f f i c e r s  d u r i n g  
t h e  m o n th  o f  May i n c l u d e :  A s s t .  Eng .
( R )  H en ry  K. H ic k e y  a s s i g n e d  t o  M i s s . ;  
J r .  A s s t .  San.  Eng. (R)  R o b e r t  C. Levy 
t o  M i s s . ;  J r .  A s s t .  San. Eng. (R)  H a r r y  
T. C r o h u r s t ,  u n a s s i g n e d ;  J r .  A s s t .  Eng. 
( R )  Gordon H. J a e h n i g  t o  Mi s s .  ; and Asst. 
Eng .  (R )  R oss  W. Buck t o  I l l i n o i s .

A R E A S  R E OP E N E D  

T h e  G r e e n v i l l e  a n d  G r e n a d a  a i r  
b a s e s  i n  M i s s i s s i p p i  h a v e  b e e n  r e o p e n 
e d .  MCWA c o n t r o l  i s  now i n  p r o g r e s s  
i n  t h e s e  two a r e a s .

E X T E N D E D  CONTROL  PROGRAM P R O G R E S S  

T e n n e s s e e  a n d  A l a b a m a  h a v e  com 
p l e t e d  t h e i r  f i r s t  s p r a y i n g  o f  h o u s e s  
o n  t h e  e x t e n d e d  m a l a r i a  c o n t r o l  p r o 
g r a m .  T h i s  i n c l u d e s  t h e  s p r a y i n g  o f  
m o re  t h a n  1 2 ,0 0 0  h o u s e s  i n  T e n n e s s e e ,  
a n d  1 7 , 0 0 0  i n  Alabama.

Spot  m a l a r i a  c o n t r o l  i s  p a r t  o f  t h e  
N o r t h  C a r o l i n a  S t a t e  B o a r d  o f  H e a l t h  
s u m m e r  p r o g r a m .  T h i s  p r o g r a m  i s  an 
a t t e m p t  t o  p r e v e n t  t h e  i n t r o d u c t i o n  o f  
new s t r a i n s  o f  m a l a r i a  i n t o  t h e  p o p u 
l a t i o n  by d i s c h a r g e d  s e rv i c em e n  who have 
c a s e  h i s t o r i e s  o f  m a l a r i a .  P r i o r  t o  
t h i s ,  t h e  s t a t e  p r o g r a m  was l i m i t e d  
c h i e f l y  t o  war  a r e a s .  P r e s e n t  c o n t r o l  
e f f o r t s  a r e  d i r e c t e d  t o w a r d  s p e c i f i c  
c a s e s  i n  non-w ar  a r e a s  where  t h e  d i a g 
n o s i s  o f  m a l a r i a  i s  p r o v e d  e i t h e r  b y  
p o s i t i v e  b l o o d  sm e a r s ,  o r  by  t h e  m i l i 
t a r y  s e r v i c e  r ecord  in  cases  o f  d i sc h a r g e d  
s e rv i c e m e n .  A l i m i t e d  amount o f  DDT is s e t  
a s i d e  and u se d  s p e c i f i c a l l y  f o r  s p r a y i n g  
homes i n  which such p e r s o n s  l i v e .  I f  t h e  
s u p p l y  o f  DDT i s  i n s u f f i c i e n t  f o r  a l l  
p o s i t i v e  c a se s ,  the  sp ray ing  w i l l  be l i m i t 
ed t o  the  homes o f  d i s c h a r g e d  s e r v i c e m e a

I n  c a r r y i n g  o u t  t h i s  p r o g ra m ,  l o c a l  
h e a l t h  o f f i c e r s  c o n t a c t  m e d i c a l  p r a c 
t i t i o n e r s  i n  t h e i r  a r e a s ,  n o t i f y  them  
o f  t h e  p r o g r a m ,  and r e q u e s t  t h a t  t h e y  
r e p o r t  i m m e d i a t e l y  a l l  c a s e s  o f  m a l a r i a  
t o  t h e i r  l o c a l  h e a l t h  d e p a r t m e n t s .

W h e re v e r  a c a s e  o f  m a l a r i a  i s  r e 
p o r t e d ,  a t h i c k  b l o o d  smear i s  o b t a i n e d  
from t h e  p a t i e n t  e i t h e r  by t h e  p h y s i c i a n  
o r  by  l o c a l  h e a l t h  d e p a r tm e n t  p e r s o n n e l .  
S m e a r s  a r e  t a k e n  b e f o r e  t h e  t r e a t m e n t  
f o r  m a l a r i a  i s  s t a r t e d .  The s m e a r s ,  t o 
g e t h e r  w i t h  c o m p l e t e l y  a d d r e s s e d  r e p o r t  
c a r d s ,  a r e  m a i l e d  t o  t h e  D i v i s i o n  o f  
E p i d e m i o l o g y ,  S t a t e  B o a r d  o f  H e a l t h ,  
R a l e i g h ,  N.C. A smear i s  r e q u e s t e d  from 
d i s c h a r g e d  s e r v i c e m e n  when t h e  d i s e a s e  
i s  i n  i t s  a c t i v e  s t a g e .  H o w e v e r ,  i f  
sym ptom s a r e  a b s e n t ,  a s t a t e m e n t  c e r 
t i f y i n g  t h a t  s e r v i c e - r e c o r d s  f o r  t h e  
p a t i e n t  show a c a s e  h i s t o r y  o f  m a l a r i a  
i s  s i g n e d  by  t h e  h e a l t h  o f f i c e r  and i s  
a c c e p t e d  i n  p l a c e  o f  a sm e a r .  By f o l 
l o w i n g  t h r o u g h  w i t h  t h e  s p o t  c o n t r o l  
p r o g r a m ,  i t  i s  hoped t h a t  t h e  number of  
c a s e s  o f  m a l a r i a  i n  N o r t h  C a r o l i n a  w i l l  
b e  g r e a t l y  r educ e d ,  and t h a t  t h e  i n t r o 
d u c t i o n  o f  new s t r a i n s  w i l l  be  c h e ck e d ._
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CARTER LABORATORY NOTES

ANOPHELINE LARVICIDES: C a r t e r  Me
m o r i a l  L a b o r a t o r y  f i e l d  i n v e s t i g a t i o n s  
s u g g e s t  t h a t  DDT u s e d  e i t h e r  a s  a d u s t  
o r  a f u e l  o i l  e m u l s i o n  i s  more  e f f i c i e n t  
t h a n  p a r i s  g r e e n  f o r  c o n t r o l l i n g  a n o p h 
e l i n e  m o s q u i t o  l a r v a e .  I n s p e c t i o n s  made 
2 4  t o  4 8  h o u r s  a f t e r  t r e a t m e n t s  w i t h  
e i t h e r  DDT d u s t s  o r  o i l s ,  a v e r a g e d  95 
t o  97% m o r t a l i t y  o f  l a r v a e  i n  t h e  p l o t s  
t e s t e d .  I n s p e c t i o n s  a week l a t e r  i n d i 
c a t e d  t h e  e l i m i n a t i o n  o f  49  t o  69% o f  
t h e  l a r v a l  p o p u l a t i o n  b a s e d  o n  t h e  
p r e - t r e a t m e n t  c o u n t .  I n s p e c t i o n s  24 t o  
4 8  h o u r s  a f t e r  d u s t i n g  w i t h  p a r i s  g r e e n  
i n d i c a t e d  a 65% r e d u c t i o n  o f  t h e  l a r 
v a e  w i t h  no  f u r t h e r  r e d u c t i o n  a t  t h e  
e n d  o f  a w e e k .

EFFECTS ON AQUATIC ORGANISMS: S t u d 
i e s  o f  l a r v i c i d a l  d u s t i n g  i n  e x p e r i 
m e n t a l  a r e a s  u s i n g  DDT a t  t h e  r a t e  o f  
. 1  l b .  p e r  a c r e  i n d i c a t e ,  t o  d a t e ,  t h a t  
s u r f a c e  i n s e c t s  h a v e  n o t  b e e n  k i l l e d  
i n  s i g n i f i c a n t  n u m b e r s .

A q u a t i c  a r e a s  t r e a t e d  w i t h  a DDT 
b y - p r o d u c t  a t  t h e  r a t e  o f  . 1  l b .  p e r  
a c r e  showed  no  a p p r e c i a b l e  m o r t a l i t y  o f  
s u r f a c e  o r g a n i s m s .  At  . 4  l b .  t h e  same 
m a t e r i a l  s h o we d  s i g n i f i c a n t  m o r t a l i t y  
o f  s u r f a c e  o r g a n i s m s  a n d  wa s  t o x i c  t o  
some d e e p e r  f o r m s .  At  1 l b .  p e r  a c r e ,  
n e a r l y  a l l  f o r ms ,  i n c l u d i n g  f i s h ,  c r a y 
f i s h  and  t a d p o l e s  we r e  d e s t r o y e d .

TYPHUS CONTROL INVESTIGATIONS: DDT 
a s  a c o n t r o l  f o r  r a t  e c t o p a r a s i t e s  i s  
b e i n g  i n v e s t i g a t e d  i n  s e v e r a l  S a v a n n a h  
b u s i n e s s  e s t a b l i s h m e n t s .  A 10% DDT 
d u s t  i s  u s e d  i n  r a t  r u n s ,  b u r r o w s ,  h o l e s  
l e a d i n g  i n t o  d o u b l e  w a l l s  a n d  f l o o r s ,  
a n d  p l a c e s  s u s p e c t e d  o f  h a r b o r i n g  r a t  
n e s t s .  A c o m p a r i s o n  o f  e c t o p a r a s i t e s  
t a k e n  f r o m  r a t s  c a u g h t  5 t o  11 d a y s  
a f t e r  d u s t i n g  o p e r a t i o n s  w i t h  t h o s e  
c a u g h t  b e f o r e ,  i n d i c a t e d  a g e n e r a l  r e 
d u c t i o n  o f  mor e  t h a n  99% o f  a l l  f l e a s ,
7 3% o f  l i c e ,  b u t  o n l y  68% o f  m i t e s  
p r e s e n t  o n  t h e  r a t s .
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I NSECT PREMI SE SANI TATI ON:  I n 
v e s t i g a t i o n s  f o r  d e t e r m i n i n g  t h e  v a l u e  
o f  DDT i n  f o o d  a n d  m i l k  e s t a b l i s h 
m e n t s  a im  p r i m a r i l y  a t  t h e  c o n t r o l  o f  
h o u s e f l i e s .  R e s u l t s  o f  t e s t s  now i n  p r o 
g r e s s  i n d i c a t e  t h a t  e x c e l l e n t  c o n t r o l  
m ay  b e  e x p e c t e d  f o r  p e r i o d s  v a r y i n g  
from two to  s e v e r a l  months. One comple te  
t r e a t m e n t  o f  t h e  i n t e r i o r s  o f  a d a i r y  
a n d  a d j a c e n t  o u t b u i l d i n g s  w i t h  2XA% 
DDT e m u l s i o n  i s  s u f f i c i e n t  t o  g i v e  
p r a c t i c a l  c o n t r o l  f o r  s e v e r a l  m o n t h s .  
I n  e s t a b l i s h m e n t s  w i t h  p o o r  s a n i t a t i o n  
t h e  c o m p l e t e  r e s i d u a l  t r e a t m e n t  m us t  
b e  s u p p o r t e d  by  c o n t r o l l i n g  f l y  b r e e d 
i n g  i n  t h e  a r e a  w i t h  p e r i o d i c  a p p l i 
c a t i o n s  o f  lA% DDT e m u l s i o n  as  a c o v e r  
s p r a y .  I n  p a s t e u r i z i n g  p l a n t s ,  DDT 
u s e d  as  a 5% r e s i d u a l  s p r a y  g i v e s  good 
r e s u l t s ,  e s p e c i a l l y  i f  o c c a s i o n a l  l a r -  
v i c i d i n g  i s  done .  I n  r e s t a u r a n t s ,  f l i e s  
a r e  c o n t r o l l e d  b y  a r e s i d u a l  s p r a y  o f  
7^% DDT e m u l s io n .  H i g h l y  v a r n i s h e d  s u r 
fac e s  may be harmed s l i g h t l y  by the  spray.

RESI DUAL SPRAYS: P r e l i m i n a r y  r e 
s u l t s  showed a r a p i d  l o s s  i n  DDT t o x 
i c i t y  a p p l i e d  t o  s u r f a c e s  c o v e r e d  w i t h
7 - d a y  d r i e d  p a i n t s ,  g l o s s  e n a m e l s  and  
s p a r  v a r n i s h e s .  Mud s u r f a c e s  l o s t  a l l  
t o x i c i t y  48 ho u r s  a f t e r  t h e y  were s p r a y 
e d .  S t a n d a r d  DDT - x y l e n e  e m u l s i o n  
c a u s e d  some s t a i n i n g  on h i g h  g r a d e  b l u e  
w a l l  p a p e r ,  and  on c e r t a i n  h i g h  g l o s s  
b l u e  and  g r e e n  e n a m e l s .

HOST PREFERENCE STUDIES: T e s t s  f o r  
d e t e r m i n i n g  h o s t  p r e f e r e n c e  o f  A n o p h 
e l e s  q u a d r i m a c u 1a t u s  i n  a S o u t h  C a r o 
l i n a  t e s t  a r e a  show t h a t  b lo o d  from 15.9% 
o f  t h e  378  f e m a l e s  c o l l e c t e d  i n  u n 
s c r e e n e d  h o u s e s  r e a c t e d  p o s i t i v e l y  t o  
human a n t i s e r a ,  w h i l e  o n l y  . 5% o f  1260 
s p e c i m e n s  t a k e n  f r o m  s t a b l e s  s h o w e d  
a p o s i t i v e  r e a c t i o n .

DEVELOPMENT OF EQUIPMENT: A p o r t 
a b l e  l i g h t  w e i g h t  power s p r a y e r  u t i l i 
z i n g  a 3H gpm. r o t a r y  pump was a s s e m 
b l e d  and p l a c e d  on t e s t  f o r  a p p l i c a t i o n  
o f  r e s i d u a l  DDT s p r a y s .



LITERATURE REVIEW

THE MOSQUITOES OF NEW JERSEY 
AND THEIR CONTROL. By Thomas J .  H e a d le e .  
1 s t  E d i t i o n ,  pp .  v i i - 3 2 6 .  New Brunswick.  
Rutgers  U n i v e r s i t y  P r e s s .  1945. P r i c e  $4.00

In  t h i s  book,  t h e  a u t h o r  p o i n t s  o u t  
t h a t  he  h a s  t r e a t e d  t h e  s u b j e c t  m a t t e r  
i n  s u c h  a way as t o  be v a l u a b l e  t o  t h e  
t e a c h e r ,  t h e  s t u d e n t ,  t h o s e  e n g a g e d  in  
p r a c t i c a l  m o s q u i t o  c o n t r o l  and a l s o  t o  
t h e  l a y  r e a d e r .  The f i r s t  p a r t  d e a l s  w i th  
t h e  c l a s s i f i c a t i o n ,  d e s c r i p t i o n  and b i 
o l o g y  o f  m o sq u i to es  found i n  New J e r s e y ,  
a n d  t h e  s e c o n d  w i t h  m o s q u i t o  c o n t r o l  .

One f e a t u r e  o f  t h e  book i s  a t a b l e  
summarizing d i s t r i b u t i o n  r e c o r d s  fo r  more 
t h a n  t h i r t y  l i g h t  t r a p s  w h i c h  w e r e  i n  
s i m u l t a n e o u s  o p e r a t i o n  e a c h  s e a s o n  f o r  
abou t  n i n e t y  days .  T o t a l  c a t c h e s  o f  each  
t r a p  f o r  t h e  t e n  y e a r  p e r i o d  b e g i n n i n g  
i n  1932 and  e n d i n g  i n  1941 a r e  shown. 
U n f o r t u n a t e l y ,  t h e s e  d a t a  a r e  n o t  sum
m a r i z e d  i n  such a way t h a t  s e a s o n a l  o c 
c u r r e n c e  a n d  r e l a t i v e  d e n s i t i e s  o f  
v a r i o u s  s p e c i e s  a r e  r e v e a l e d .

One h u n d r e d  and n i n e t y - e i g h t  p a g e s  
a r e  u s e d  f o r  t h e  d e s c r i p t i o n ,  c h a r 
a c t e r i s t i c s  and h a b i t s  o f  b o t h  t h e  a d u l t  
a n d  l a r v a l  f o r m s  o f  n e a r l y  e v e r y  mos
q u i t o  w h i c h  h a s  b e e n  f o u n d  i n  New 

J e r s e y .  B u t  p r a c t i c a l l y  t h e  e n t i r e  
c h a p t e r  on M o s q u i t o  B i o l o g y  was t a k e n  
f r o m  Dr .  J o h n  B. S m i t h ' s  1904 r e p o r t ,  
an d  l i t t l e  a t t e n t i o n  h a s  b e e n  g i v e n  to  
t h e  r e s u l t s  o f  more recen t  i n v e s t i g a t i o n s .  
T h e  i l l u s t r a t i o n s  a r e  a l s o  f ro m  D r .  
S m i t h ’ s e a r l i e r  work.

The nom enc la tu re  u se d  by Dr. H e a d lee  
d o e s  n o t  con fo rm  t o  most  r e c e n t  u s a g e .  
L i s t s  a r e  g i v e n  t o  show t h e  s c i e n t i f i c  
names ac co rd ing  to  Howard, Dyar and Knab; 
New J e r s e y  A g r i c u l t u r a l  S t a t i o n  B u l l e t i n  
348;  and R o b e r t  Matheson .  L i s t s  o f  s c i 
e n t i f i c  a n d  common n a m e s  a r e  g i v e n  
a c c o r d i n g  to  John B. Smith and a c c o r d i n g  
t o  t h i s  book.  I t  seems t h a t  an u p - t o - d a t e  
l i s t  o f  s y n o n y m s  u n d e r  e a c h  s p e c i e s  
w o u l d  h a v e  b e e n  o f  g r e a t e r  v a l u e .

Dr.  H e a d le e  p r e s e n t s  an  i n t e r e s t i n g  
a c c o u n t  o f  t h e  h i s t o r y  o f  m o s q u i t o  
c o n t r o l  i n  New J e r s e y  s i n c e  t h e  b e g i n 
n i n g  o f  t h i s  c e n t u r y .  He p o i n t s  o u t  
t h a t  a n u m b e r  o f  p e r s o n s  h a d  g i v e n  
s e r i o u s  t h o u g h t  t o  t h e  m o s q u i t o  p r o b le m  
i n  New J e r s e y  b e f o r e  t h e  b e g i n n i n g  o f  
t h e  c e n t u r y ,  b u t  1900 m a r k s  t h e  y e a r  
when money was s e t  a s i d e  f o r  p r e l i m i n a r y  
i n v e s t i g a t i o n  o f  t h e  p r o b l e m .

A c c o r d i n g  t o  t h e  a u t h o r ,  t h e  laws  
r e l a t i n g  t o  m o s q u i t o  c o n t r o l  e x t e n d  
o v e r  t h e  p e r i o d  from 1902 t o  1927.  The 
most  o u t s t a n d i n g  and a c t i v e  l aw s  p a s s e d  
b y  t h e  New J e r s e y  L e g i s l a t u r e  r e l a t i v e  
t o  m o sq u i to  c o n t r o l  a r e  s e c t i o n s  o f  t h e  
Laws o f  1912 and 1927.  P o w e r s  g r a n t e d  
i n  t h e s e  a c t s  p r o v i d e  f o r  t h e  p r o 
s e c u t i o n  o f  p r a c t i c a l  m o s q u i t o  c o n t r o l  
work by  c o u n ty  u n i t s  which a r e  f i n a n c e d  
f rom  p u b l i c  fu n d s ,  and whose a c t i v i t i e s  
a r e  s u p e r v i s e d  by  t h e  New J e r s e y  S t a t e  
A g r i c u l t u r a l  Exper im ent  S t a t i o n .  I n  a d 
d i t i o n ,  r e s e a r c h  p rocedu re  and l e a d e r s h i p  
a r e  p r o v i d e d .  E x p e r i e n c e  i n d i c a t e s  t h a t  
t h e s e  tw o  a c t s  p r o v i d e  a b a s i s  f o r  
e f f i c i e n t  p r o s e c u t i o n  o f  m o s q u i t o  c o n 
t r o l  i n  New J e r s e y .

Dr. Headlee  p o i n t s  ou t  t h a t  p r o b a b l y  
t h e  m os t  i m p o r t a n t  e c o n o m ic  e f f e c t  o f  
m osqui to  r e d u c t io n  has  been the  i n c r e a s e d  
v a l u e  o f  v a c a t i o n  l a n d s  a l o n g  t h e  s e a 
s h o r e .  T a b l e s  a r e  p r e s e n t e d  t o  show t h e  
r e m a r k a b l e  i n c r e a s e  i n  v a l u e  i n  c e r 
t a i n  c o u n t i e s .  I t  i s  a l s o  shown t h a t  
a s  a r e s u l t  o f  m o s q u i t o  c o n t r o l  w ork ,  
m a l a r i a  h a s  been  p r a c t i c a l l y  e l i m i n a t e d  
f rom s e c t i o n s  where f o rm e r l y  one hund red  
o r  m o re  c a s e s  w e r e  e x p e r i e n c e d  i n  a 
s i n g l e  y e a r .

T h i s  borok i s  i n t e r e s t i n g l y  w r i t t e n ,  
and no doubt  w i l l  be welcomed by  mosqui to  
c o n t r o l  w o r k e r s ,  p a r t i c u l a r l y  t h o s e  i n  
New J e r s e y .  For  o t h e r s ,  i t s  v a l u e  would 
h a v e  b e e n  g r e a t l y  e n h a n c e d  i f  m o re  
b i o l o g i c a l  and a c t u a l  c o n t r o l  r e s u l t s  
a c h i e v e d  by  Dr. Headlee  and h i s  c o -w ork 
e r s  h a d  b e e n  i n c l u d e d .

D. E.  H a r d i n g

Courtesy of the David J. Sencer CDC Museum



T a b l e  I I

M C W A  E x p e n d i t u r e s  A n d  L i q u i d a t i o n s  B y  M a j o r  I t e m s

A p r i l  1945

Continental 
U. S.

Percentage 
of Total

Puerto
Rico

Percentage 
of Total

.01 Personal Services 

.02 Travel

.03 Transportation of Things 

.04 Communication Services 

.05 Bents and U t i l i t i e s  

.06 Pr int ing and Binding 

.07 Other Contractual Services 

.08 Supplies and Materials 

.09 Equipment

$ 510,211.14 
23,825.83 

5,279.24 
1,954.35 
2,295.86 

928.99 
3,740.58 

83,197-76 
108,857.18

68.92
3.22

71

18,655.29
186.98

92.04 
• 92

• 1
.25
.31 
• Î3
R1

12.70 .07 '

11.24
14 .7 1

1,401.41
11.75

6.91
.06

Total $ 740,290.93 100.00 20 ,268.13 100.00

Expenses other then P»rsonal Services 230,079.79 31.08 1,612.84 7.96

T a b l e  I I I
. _ ■ ' >

M C W A  P e r s o n n e l  A n d  T o t a l  P a y r o l l

A p r i l  1945
■ ' - ' : . ' - I

Comrai 3sion«d P rof & Sei. Sub-Prof. ( l ) C. A. F.
C ustodial 

and P er Hour T ota l P ercen t i f  T o ta l
S t At« No. Pay No. Pay No. Pay No. Pay No. Pay No. Pay No. Pay

Alabama k 1 , 1 7 3 2 527 2k 4,370 2 354 65 8,009 97 14,433 2.59 2.69
Arkansas 10 3,038 5 1,282 ko 7,266 6 1,117 355 43,603 4l6 56,306 11.11 IO .5O
C a lifo rn ia k 1,099 — ---- k 872 3 623 15 2.223 26 4,817 .69 .90
D is t r ic t  of Columbia 1 332 — ---- ---- ---- 1 233 • ---- ---- 2 565 .05 .11
F lo rid a 9 2 , 70S 6 l,7U l 9,81+7 8 1,333 15 U 19,510 231 35,139 6.17 6.56

Georgia 9 2 ,7 16 3 791 6U 1 1 ,0 6 1 7 1 ,16 7 gU 10 ,421 167 26,156 4.46 4.88
I l l i n o i s 5 1,330

284
i 203 — — 1 164 — — 7 1,697 .19 .32

Indiana l — ---- 2 139 — — — — 3 423 .08 .08
Kentucky U 1 ,18 3 2 547 12 1,805 3 513 38 4,457 59 8,505 1.58 1.59
L ouisiana 1 1 3,192 k 1 ,256 *+8 9,575 7 1,269 283 36 ,10 1 353 51.393 9.42 9.59
Meryl and l 248 — — 2 385 1 274 1 1 1,482 15 2,389 .40 • 45

M ississipp i 9 2,707 7 1,860 Ul . 7,030 6 1,308 126 14,897 189 27,802 5 .O5 5 . I 9
M issouri 2 714 1 160 Ik 2,576 — — l i é 12,441 133 15,891  ̂- 55 2.96
North C arolina 6 1,811 5 1 ,5 6 1 10 1,882 1* 732 li+5 18,638 170 24.624 4.54 4.59
Oklahoma 1+ 1 ,2 10 2 **77 15 2 ,9 1s ■1 164 67 8,363 89 13,132 2.38 2.44
Oregon — ---- — ---- 2 203 — — ---- 2 203 •25 .03

South Carolina 1 1 3 ,2 12 6 1,729 8,859 12 1 ,7 0 1 387 47,641 46l 63,142 1 2 .3 1 11.78
Tennessee k 1,296- 2 638 15 2,620 1* 730 89 10,670 114 15,954 3.04 2 .9s
Texas 7 1,925 k 1,333 61+ 1 0 , 7U9 10 1 ,6 0 1 2U5 30,527 330 46,135 8.81 8 .6 1
Virginia 2 616 2 696 10 2,029 3 602 100 13,027 1 17 16,970 3 .12 3 .16

AJ5DES AEGYPTI
Alabama 1 283 ------- — 8 1,523 1 146 — — 10 1,952 .27 •36
Florida ------- ------- ------- - — 20 3,588 73 ------- — 20 3 , 6fal -53 .68
Georgia 3 912 ------- — 6 l , l 6 4 — -------- — 9 2,076 .24 .39
Louisiajia l 284 -------- — 7 1.357 1 164 — — 9 1,805 .24 .*4
South Carolina — ------- ------- — 6 1,207 1 164 — — 7 1,371 .19 .26
Texas U I . I 35 ------- — 28 5,266 2 311 k 65? 38 7.370 1 .0 1 1.38

Ho. & D ist. (g) 66 22,287 1 1 2,898 31 5,301 139 24,617 6,278 294 6 1,3 8 1 7.85 11.45
Mobile Units 6 I .902 3 7U8 k 625 3 622 8 1,0 23 24 4,920 .64 .92

Puerto Hico 7 2,114 2 529 7 1,460 6 1.225 298 13,328 320 18,656 8.54 3.48
Honolulu T.H. U 1,26 2 — ------- 6 1 ,655 3 616 21 3,594 34 7,127 .90 1.33

Total
Percent of Total

196
5.23

60,973
11.38

68
1.82

18,976
3 . 5U

580
15 .7 2

107 .332
20.02

'235
6.27

41,823
7.80

2658
70.96

306,891
57.26

3746
100.00

535.995
' Í 00 .0Ó

100.00 100.00

Tl) Includes Entomological Inspectors .
(2) Includes Headquarters and D is tr ic t  O ffices, malaria survey, Imported Malaria Control, special investiga tions, and employees temporarily attached 

to Headquarters p e D a v e d ^ r a e n t  t o s t a t e s
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