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The Communicable 
Disease Center

INTRODUCTION

On J u l y  1,  19 46 ,  by d i r e c t i o n  o f  t h e  S u r g e o n  G e n e r a l  o f  t h e  U. S.  P u b l i c  H e a l t h  
S e r v i c e ,  t h e  C o m m u n ic a b le  D i s e a s e  C e n t e r  was  o f f i c i a l l y  i n a u g u r a t e d  a s  a f i e l d  
s t a t i o n  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  i n  t h e  B u r e a u  o f  S t a t e  S e r v i c e s  o f  t h e  
U. S- P u b l i c  H e a l t h  S e r v i c e .  Up t o  t h i s  t i m e  t h e r e  was n o  s i n g l e  a g e n c y  f u n c t i o n i n g  
w h i c h  c o u l d  s u p p l y  a d e f i n i t e ,  a c t i v e  p r o g r a m  f o r  t h e  c o n t r o l  o f  c o m m u n i c a b l e  
d i s e a s e s  and  w h i c h  c o u l d  a l s o  c a r r y  on f i e l d  r e s e a r c h  i n  t h e  v a r i o u s  c o n t r o l  p r o ­
c e d u r e s .  The Com municab le  D i s e a s e  C e n t e r  was o r g a n i z e d  t o  mee t  t h i s  s p e c i f i c  ne e d  
i n  t h e  p u b l i c  h e a l t h  p r o g r a m  o f  t h e  U n i t e d  S t a t e s — i t s  p r o v i n c e  i s  t o  t r a n s m u t e  
s c i e n t i f i c  f a c t s  a b o u t  a l l  c o i m i u n i c a b l e  d i s e a s e s ,  e x c e p t  t h o s e  f o r  w h i c h  a d e q u a t e  
i n v e s t i g a t i o n a l  a n d  c o n t r o l  f a c i l i t i e s  a l r e a d y  e x i s t ,  i n t o  p r a c t i c a l  m e t h o d s  o f  
c o n t r o l ;  t o  p r o m o te  u t i l i z a t i o n  o f  s u c h  k n o w le d g e  by d e m o n s t r a t i n g  u n p r o v e d  t e c h ­
n i q u e s ;  and  t o  t r a i n  h e a l t h  p e r s o n n e l  i n  t h e  f i e l d  a p p l i c a t i o n  o f  t h e s e  t e c h n i q u e s .

The  C e n t e r  f u n c t i o n e d  t o  a s s i s t  S t a t e  a n d  T e r r i t o r i a l  h e a l t h  d e p a r t m e n t s  by:
(1 )  m a k in g ,  u p o n  r e q u e s t ,  o p e r a t i o n a l  f i e l d  i n v e s t i g a t i o n s  a n d  d e m o n s t r a t i o n s  m  
t h e  c o n t r o l  o f  co m m u n ic ab le  d i s e a s e s  where  F e d e r a l  a s s i s t a n c e  was n o t  p r o v i d e d  and 
t h e  r e q u i r e d  f a c i l i t i e s  w er e  b ey o n d  t h e  r e s o u r c e s  o f  t h e  i n d i v i d u a l  S t a t e s ;  (2)  e n ­
g a g i n g  i n  f i e l d  t r a i n i n g  m  p u b l i c  h e a l t h  and i n  t h e  p r o d u c t i o n  o f  a u d i o - v i s u a l  
and o t h e r  i n s t r u c t i o n a l  a i d s  f o r  t e c h n i c a l  a n d  p r o f e s s i o n a l  t r a i n i n g  r e l a t i v e  t o  
commu nic ab le  d i s e a s e s  and  t h e i r  c o n t r o l ;  and  (3 )  s u p p l y i n g  e v a l u a t i o n  and c o n s u l t a ­
t i o n  s e r v i c e s  c o n c e r n i n g  t e c h n i q u e s  a n d  p r a c t i c e s  i n  p u b l i c  h e a l t h  d i a g n o s t i c  l a b ­
o r a t o r i e s .  The g r oup  o f  d i s e a s e s  w h i c h  r e c e i v e d  p r i m a r y  a t t e n t i o n  d u r i n g  t h e  f i r s t  
y e a r  was c h a r a c t e r i z e d  by t h e  k n o w l e d g e  o r  s u s p i c i o n  t h a t  i t s  e t i o l o g i c a l  a g e n t s ,  
v e c t o r s ,  o r  r e s e r v o i r s  o f  i n f e c t i o n  a r e  z o o l o g i c a l .  I t  i n c l u d e d  m a l a r i a ,  a m o e b i a s i s ,  
s c h i s t o s o m i a s i s ,  a n c y l o s t o m i a s i s ,  f i l a r i a s i s ,  y e l l o w  f e v e r ,  d e n g u e  f e v e r ,  s a n d f l y  
f e v e r ,  c e r t a i n  n e u r o - v i r o l o g i c a l  d i s o r d e r s  s u c h  a s  p o l i o m y e l i t i s  and  e n c e p h a l i t i s ,  
t h e  v a r i o u s  fo rms  o f  t y p h u s  a n d  p l a g u e ,  d i v e r s e  d i a r r h e a s  a n d  d y s e n t e r i e s ,  a n d  
r e l a t e d  d i s e a s e s .  T h i s  c o n s o l i d a t i o n  i s  c l i n i c a l l y  h e t e r o g e n e o u s ,  b u t  f r o m  t h e  
s t a n d p o i n t  o f  l a b o r a t o r y  d i a g n o s i s ,  e p i d e m i o l o g i c a l  i n v e s t i g a t i o n ,  a n d  c o n t r o l  
o p e r a t i o n  i t  i s  e m i n e n t l y  s o u n d ,  s e n s i b l e ,  and w o r k a b l e .

The h e a d q u a r t e r s  o f  t h e  C o m m u n ic ab le  D i s e a s e  C e n t e r  was e s t a b l i s h e d  i n  A t l a n t a ,  
G e o r g i a .  A l l  o f  t h e  c o m p o n e n t  d i v i s i o n s  e x c e p t  one  w e r e  a l s o  l o c a t e d  h e r e ;  t h e  
T e c h n i c a l  D e v e l o p m e n t  D i v i s i o n  w as  l o c a t e d  i n  S a v a n n a h ,  G e o r g i a .  F o r  i t s  b a s i c  
s t r u c t u r e  t h e  Com municab le  D i s e a s e  C e n t e r  u t i l i z e d  t h e  e s t a b l i s h e d  f a c i l i t i e s  o f  
t h e  d e a c t i v a t e d  O f f i c e  o f  M a l a r i a  C o n t r o l  i n  War A r e a s ,  a n d  employed  t h e  p h y s i c i a n s ,

1
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I N T R O D U C T I O N

e n g i n e e r s ,  a n d  b i o l o g i s t s  who had  o b t a i n e d  t r a i n i n g  a n d  s k i l l  w i t h  t h a t  o r g a n i z a ­
t i o n  i n  t h e  c o n t r o l  o f  i n s e c t -  a n d  r o d e n t - b o r n e  d i s e a s e s ,  E x p e r i e n c e  h ad  shown the

w is d o m  o f  a t t a c k i n g  c o m m u n i c a b l e  d i s e a s e  p r o b l e m s  w i t h  t e a ^  ° f  s p e C “  J  0 ™ i .  
a n d  e q u i p p e d  s c i e n t i s t s  whose  a c t i v i t i e s  a r e  c o o r d i n a t e d  w i t h i n  a s i n g l e  o r g a m

z a t i o n a l  u n i t .  . . c , .. „
C h a r t  I  shows t h e  l i n e s  o f  a u t h o r i t y  o f  t h e  a d m i n i s t r a t i v e  h e a d  o f  CDC a n d  t h e  

i n t e r r e l a t i o n s h i p s  o f  th e  h e a d q u a r t e r s  and  f i e l d  o r g a n i z a t i o n  i n  t h e  v a r i o u s  S t a t e s .  
F u n c t i o n a l  i n t e r r e l a t i o n s h i p s  w er e  d e v e l o p e d  w i t h  t h e  N a t i o n a l
a n d  w i t h  o t h e r  USPHS c o m p o n e n t s ,  i n c l u d i n g  t h e  d i v i s i o n s  o f  Commiss ioned  O f f i c e r s  
F o r e i g n  Q u a r a n t i n e ,  P u b l i c  H e a l t h  M e th o d s ,  and  S a n i t a r y  E n g i n e e r m g  a n d  w i t h  S t a t e  
a n d  T e r r i t o r i a  1 h e a l t h  d é p a r t a n t s  t h r o u g h  USPHS d i s t r i c t  o f f i c e s .  W i t h i n  t h e  S t a t e ,  
a d i r e c t o r  o f  CDC a c t i v i t i e s  was  r e s p o n s i b l e  f o r  o v e r - a l l  s u p e r v i s i o  
p r o g r a m s . I n  mos t  c a s e s  a S t a t e  e n g i n e e r  and  e n t o m o l o g i s t  s u p e r v i s e d  t h e  f i e l d  work^  
CDC a s s i g n e d  e n g i n e e r s  a nd  e n t o m o l o g i s t s  t o  the  S t a t e  f o r  s u p e r v i s i o n  o f  p r o g r a m s  
i f  t h e  S t a t e  r e q u e s t e d  i t .  CDC e n g i n e e r s  a n d  e n t o m o l o g i s t s  w e r e  a l s o  a s s i g n e d  o 
USPHS d i s t r i c t  o f f i c e s  a n d  w e r e  a v a i l a b l e  f o r  t e c h n i c a l  c o n s u l t a t i o n  a n d  g u i d -

a n c e  a s  ne e d e d .

J
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Engineering Division

The E n g i n e e r i n g  D i v i s i o n  d i r e c t s  and  c o o r d i n a t e s  t h e  o p e r a t i o n  o f  t h e  i n s e c t  and 
r o d e n t  c o n t r o l  p r o g r a m s  o f  t h e  Communicable  D i s e a s e  C e n t e r .  I t  s e c u r e s  t h e  c o o p e r a ­
t i o n  o f  S t a t e  h e a l t h  d e p a r t m e n t s ,  a s s i g n s  n e c e s s a r y  p r o f e s s i o n a l  p e r s o n n e l  t o  
S t a t e  CDC p r o g r a m s ,  makes  a v a i l a b l e  n e e d e d  m a t e r i a l s  a nd  e q u i p m e n t ,  and m a i n t a i n s  
t h e  e q u i p m s n t  i n  u s e .  The D i v i s i o n  i s  r e s p o n s i b l e  f o r  k e e p i n g  o p e r a t i o n  c o s t s  a t  
a minimum by c o n d u c t i n g  c o n t i n u i n g  a n a l y s e s  o f  o p e r a t i o n a l  d a t a  a n d  e n c o u r a g ­
i n g  e c o n o m i c a l  p r a c t i c e s ,  and by k e e p i n g  i n f o r m e d  o f  t h e  p r o g r e s s  o f  i n v e s t i g a t i o n s  
and a n t i c i p a t i n g  f o r  f i e l d  a p p l i c a t i o n  any n e w l y - d e v e l o p e d  c o n t r o l  p r i n c i p l e s .  The 
s u p p l y  o f  a v a i l a b l e  p r o f e s s i o n a l  p e r s o n n e l  i s  c l o s e l y  c h e c k e d  f o r  t h e  p u r p o s e  o f  
g u i d i n g  s u c h  p e r s o n n e l  to w ar d  v a c a n c i e s  i n  S t a t e  h e a l t h  d e p a r t m e n t  o r g a n i z a t i o n s .  An 
i m p o r t a n t  p h a s e  o f  t h e  D i v i s i o n ’ s a c t i v i t i e s  i s  t h e  d e t e r m i n a t i o n  o f  t h o s e  F e d e r a l ,  
S t a t e ,  and l o c a l  a g e n c i e s  w h ich  may b e n e f i t  by CDC a s s i s t a n c e  o r  c o n s u l t a t i o n ,  and  
a r r a n g i n g  f o r  c o o p e r a t i v e  p r o c e d u r e s  to  be s e t  u p .  F o u r  componen t  b r a n c h e s  c a r r y  o u t  
t h e  a c t i v i t i e s  o f  t h e  E n g i n e e r i n g  D i v i s i o n :  t h e  M o s q u i t o  C o n t r o l  B r a n c h ,  t h e  Typhus  
C o n t r o l  Br an c h ,  t h e  Impounded Wate r  Br anc h ,  and t h e  E q u i p n e n t  and C o n s t r u c t i o n  Branch.

•  D I V I S I O N  A C T I V I T I E S .  H i e  two m a jo r  a c t i v i t i e s  o f  t h e  E n g i n e e r i n g  D i v i s i o n  d u r i n g  
t h e  f i s c a l  y e a r  c o n t i n u e d  to  be  t h e  o p e r a t i o n  o f  t h e  m a l a r i a  c o n t r o l  p r o g r a m  i n  13 
s o u t h e r n  S t a t e s  and  t h e  ty p h u s  c o n t r o l  p r o g ra m  i n  n i n e  s o u t h e r n  S t a t e s .  The p l a g u e  
s u p p r e s s i v e  m e a s u r e s  p r o j e c t  i n  Texas  was c a r r i e d  on d u r i n g  th e  y e a r  t o  d e t e r m i n e  th e  
f e a s i b i l i t y  o f  s u c h  c o n t r o l  m e a s u r e s .  The Muscogee C o u n t y  p r o j e c t  was u n d e r t a k e n  i n  
c o o p e r a t i o n  w i t h  t h e  Muscogee Coun ty  H e a l t h  D e p a r t m e n t  and  t h e  G e o r g i a  S t a t e  D e p a r t ­
men t  o f  P u b l i c  H e a l t h  t o  d e t e r m i n e  w h e t h e r  com mun i ty -w ide  i n s e c t  c o n t r o l  o p e r a t i o n s  
wer e  n e c e s s a r y  f o r  s a t i s f a c t o r y  d i s e a s e  v e c t o r  c o n t r o l .  H ie  p r o j e c t  was o p e r a t e d  i n  
two p h a s e s :  ( 1 )  t o  d e t e r m i n e  t h e  f e a s i b i l i t y  o f  c o m m u n i t y - w i d e  i n s e c t  c o n t r o l  by
a p p l i c a t i o n  o f  DDT r e s i d u a l  s p r a y  t o  r e s t i n g  p l a c e s ;  a n d  (2 )  t o  d e t e r m i n e  t h e  m os t  
e c o n o m ic a l  me thod o f  r e d u c i n g  i n s e c t  p o p u l a t i o n s .  The 1946 s e a s o n  DDT r e s i d u a l  s p r a y  
o p e r a t i o n s  r e s u l t e d  i n  good c o n t r o l  o f  f l i e s  and m o s q u i t o e s ,  w i t h  i n c i d e n t a l  c o n t r o l  
o f  su c h  o t h e r  h o u s e h o l d  i n s e c t s  a s  r o a c h e s ,  bedbugs ,  and f l e a s .  T h es e  d a t a  c o r r o b o r ­
a t e d  t o  some e x t e n t  r e s u l t s  w h i c h  w e r e  o b t a i n e d  by t h e  N e u r o t r o p i c  V i r u s  D i s e a s e  
I n s e c t  C o n t r o l  P r o j e c t  a t  M on tgo m ery ,  A la b a m a ,  i n  i t s  c o m m u n i t y - w i d e  f l y  c o n t r o l  
o p e r a t i o n s .  H a v i n g  d e t e r m i n e d  th e  mos t  d e s i r a b l e  method f o r  s e c u r i n g  i n s e c t  c o n t r o l ,  
d u r i n g  t h e  1947 s e a s o n  a r e d u c t i o n  i n  c o s t  o f  o p e r a t i o n s  was a t t e m p t e d  by e n t o m o ­
l o g i c a l  d i r e c t i o n  o f  t r e a t m e n t  and  by r e d u c i n g  a r e a s  t o  be  t r e a t e d  t o  a minimum.  
E n t o m o l o g i c a l  e v a l u a t i o n  o f  s p r a y i n g  o p e r a t i o n s  was u n d e r t a k e n  by an e n t o m o l o g i s t  
a s s i g n e d  by t h e  G e o r g i a  S t a t e  D e p a r t m e n t  o f  P u b l i c  H e a l t h .

The E n g i n e e r i n g  D i v i s i o n ,  i n  c o o p e r a t i o n  w i t h  t h e  M i s s i s s i p p i  R i v e r  C o m m is s i on ,  
c a r r i e d  on an a i r p l a n e  l a r v i c i d i n g  p r o j e c t  a t  t h e  S a r d i s  a n d  A r k a b u t l a  r e s e r v o i r s  i n  
M i s s i s s i p p i  f o r  t h e  c o n t r o l  o f  m a l a r i a  m o s q u i t o e s .  A CDC p l a n e  e q u i p p e d  l o r  t h e

Courtesy of the David J. Sencer CDC Museum
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d i s p e r s i o n  o f  DDT t h e r m a l  
a e r o s o l  and a p i l o t  were made 
a v a i l a b l e  t o  t h e  Com mis s i on  
on a r e i m b u r s a b l e  b a s i s  f o r  
th e  s p r a y i n g .  I t  was n o t  c o n ­
t e m p l a t e d  t h a t  t h i s  p r o j e c t  
w i l l  be con t inued  by GDC a f t e r  
J u n e  3 0  s i n c e  f u t u r e  work  
w i l l  be do n e  on a c o n t r a c t  
b a s i s .  I n  t h i s  c o n n e c t i o n ,  
t h e  C o m m i s s i o n  w a s  f u r ­
n i s h e d  w i t h  p e r t i n e n t  d a t a  

r e g a r d i n g  a i r p l a n e  l a r v i c i d i n g  c o n t r a c t s  by th e  E n g i n e e r i n g  D i v i s i o n .  I n  r e s p o n s e  to 
a r e q u e s t  f rom t h e  A r k a n s a s  CDC p r o g r a m ,  e m e r g e n c y  a i r p l a n e  l a r v i c i d i n g  w i t h  DD1 
t h e r m a l  a e r o s o l  was i n i t i a t e d  i n  f l o o d e d  a r e a s  i n  A r k a n s a s  a t  F o r r e s t  C i t y ,  H e l e n a ,  
West  Memphis,  and M a r i a n n a  l a t e  i n  J u n e .  C a r e f u l  e n t o m o l o g i c a l  c h e c k s  o f  t h e  r e s u l t s  
o f  t h i s  l a r v i c i d i n g  w i l l  be made.  I n q u i r i e s  f rom t h e  N e t h e r  l a n d s , C h i n a ,  and S a i g o n  
w e r e  a n s w e re d  b y - f u r n i s h i n g  d e t a i l e d  p l a n s  f o r  t h e  c o n v e r s i o n  o f  a i r p l a n e s  f o r  t h e  
d i s p e r s a l  o f  t h e r m a l  a e r o s o l ,  and  by o t h e r  i n f o r m a t i o n  on CDC o p e r a t i o n s .

At  t h e  r e q u e s t  o f  t h e  E n g i n e e r i n g  D i v i s i o n ,  s p e c i f i c a t i o n s  wer e  p r e p a r e d  f o r  HIT 
c o n c e n t r a t e ,  s o l v e n t s ,  e m u l s i f i e r s ,  and t e n  p e r c e n t  DDT d u s t  by t h e  T e c h n i c a l  D ev e lo p ­
ment  D i v i s i o n .  A f t e r  r e v i e w ,  t h e  s p e c i f i c a t i o n s  w e r e  f o r w a r d e d  t o  t h e  P r o c u r e m e n t  
Branc h  f o r  u t i l i z a t i o n  i n  t h e  f u t u r e  when b i d s  a r e  s o l i c i t e d  f o r  t h e s e  m a t e r i a l s  f o r  
CDC o p e r a t i o n s .  S i m i l a r  s p e c i f i c a t i o n s  were f u r n i s h e d  f o r  s p r a y i n g  n o z z l e s .  I n f o r m a ­
t i o n  r e g a r d i n g  e x t e n t  o f  CDC o p e r a t i o n s  f o r  r e s i d u a l  s p r a y i n g ,  d u s t i n g ,  and  r a t -  
p r o o f i n g  a c t i v i t i e s  d u r i n g  t h e  c a l e n d a r  y e a r s  1945 ,  1946 ,  a nd  1947 was r e q u e s t e d  
f rom t h e  S t a t e s  i n  o r d e r  to  d e t e r m i n e  w h e th e r  o r  n o t  t h e r e  i s  any c o r r e l a t i o n  betv/een 
CDC c o n t r o l  o p e r a t i o n s  and  t h e  p r e v a l e n c e  o f  m a l a r i a ,  t y p h u s ,  p o l i o m y e l i t i s ,  d y s e n ­
t e r y  and  e n t e r i t i s ,  and o t h e r  communicab le  d i s e a s e s .  T i n s  s u r v e y  p r o j e c t  was u n d e r ­
t a k en  w i t h  t h e  a s s i s t a n c e  o f  t h e  Ep id e m io lo gy  D i v i s i o n .

•  DISTRICT ACTIVITIES, Among t h e  a c t i v i t i e s  o f  d i s t r i c t  CDC r e p r e s e n t a t i v e s  was 
i n c l u d e d  d e m o n s t r a t i o n s  i n  DDT s p r a y i n g  on I n d i a n  r e s e r v a t i o n s ,  c o n t i n u e d  i n  New 
Mexico  ( D i s t r i c t  9) d u r i n g  O c t o b e r .  W i t h  t h e  c o m p le t io n  o f  t h e s e  d e m o n s t r a t i o n s ,  t h i s  
a c t i v i t y  was d i s c o n t i n u e d  u n t i l  t h e  n e x t  s e a s o n .  D i s t r i c t  CDC r e p r e s e n t a t i v e s  a l s o  
a s s i s t e d  i n  m a l a r i a  s u r v e y s  an impoundments  o f  th e  U. S.  E n g i n e e r i n g  D e p a r t m e n t ,  and 
f u r t h e r  a s s i s t e d  v a r i o u s  S t a t e s  p a r t i c i p a t i n g  i n  th e  CDC p r o g ra m  m  p l a n n i n g  f u t u r e  
o p e r a t i o n s .  A c o n f e r e n c e  o f  S t a t e  CDC d i r e c t o r s  and d i s t r i c t  CDC r e p r e s e n t a t i v e s  
was h e l d  a t  h e a d q u a r t e r s  i n  November  a l s o  t o  d i s c u s s  p a s t  and f u r t h e r  o p e r a t i o n s .  
The m e e t i n g  p r o v i d e d  an e x c e l l e n t  o p p o r t u n i t y  f o r  t h e  S t a t e  d i r e c t o r s  t o  e x c h a n g e  
i d e a s  and p l a n  f o r  b e t t e r  o p e r a t i o n  o f  th e  p r ogr am .  A p o i n t  e m p h a s i z e d  was t h e  n e e a  
f o r  e a c h  S t a t e  to  p r o v i d e  more a d e q u a t e  l o c a l  c o n t r i b u t i o n s  i n  o r d e r  t o  e x t e n d  t h e  
a r e a  o f  o p e r a t i o n s  t o  a l l  c o u n t i e s  r e q u i r i n g  m a l a r i a  c o n t r o l  work ,  w i t h  t h e  l o c a l  
a u t h o r i t i e s  e v e n t u a l l y  b e i n g  i n  a p o s i t i o n  to  assume r e s p o n s i b i l i t y  f o r  f i n a n c i n g  the  
e n t i r e  p r o g r a m ,  i f  n e c e s s a r y .  A c o o p e r a t i v e  r i c k e t t s i a l p o x  s u r v e y  i n  New Y or k  C i t y

i
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was u n d e r t a k e n  by CDC r e p r e s e n t a t i v e s  in  th e  D i s t r i c t  1 o f f i c e  and t h e  New York  C i t y  
H e a l t h  D e p a r t m e n t .  The p u r p o s e  o f  t h i s  p r o j e c t  was to  d e t e r m i n e  to  w h a t  e x t e n t  mice  
f rom s e l e c t e d  a r e a s  o v e r  t h e  e n t i r e  c i t y  were  i n f e c t e d  w i t h  r i c k e t t s i a l p o x ,  w h e t h e r  
o t h e r  h o s t s ,  su c h  a s  r a t s ,  were  i n v o l v e d ;  and w h e th e r  t h e r e  were o t h e r  v e c t o r s  o f  t h e  
d i s e a s e  i n  a d d i t i o n  t o  t h e  m i t e ,  A l l o d e r m a n y s s u s  s a n g u i n e u s .  From t h e  d a t a  o b t a i n e d  
an a t t e m p t  w i l l  be made t o  p r e d i c t  th e  p o s s i b i l i t i e s  o f  t h e  f u r t h e r  s p r e a d  o f  r i c k e t t ­
s i a l p o x  i n  New York  C i t y  a n d  v i c i n i t y ,  and  t o  r ecommend c o n t r o l  m e a s u r e s .  The CDC 
r e p r e s e n t a t i v e  i n  D i s t r i c t  8 worked c l o s e l y  w i t h  the  F i s h  and W i l d l i f e  S e r v i c e  on the  
r o d e n t  c o n t r o l  p r o b le m  o f  S t a t e s  in  t h e  D i s t r i c t .  V a l u a b l e  s e r v i c e  was r e n d e r e d  t o  a 
number o f  com mu ni t i e s  i n  making recommenda t ions  f o r  c o r r e c t i o n  o f  t h e  imp ro pe r  ga rba ge  

d i s p o s a l  me thods now in  us e .

M O S Q U I T O  C O N T R O L  B R A N C H
The o v e r - a l l  f u n c t i o n s  o f  t h e  M o s q u i t o  C o n t r o l  B r a n c h  i n c l u d e :  ( 1 )  d i r e c t i n g  t h e

o p e r a t i o n  o f  m a l a r i a  c o n t r o l  p r o g ra m s ,  c o n s i s t i n g  o f  t h e  c o n t r o l  o f  a d u l t  m o s q u i t o e s  
by DDT r e s i d u a l  s p r a y i n g ,  and th e  c o n t r o l  o f  m o s q u i to  b r e e d i n g  by mi no r  d r a i n a g e  o r  
l a r v i c i d i n g ,  i n  c o o p e r a t i o n  w i t h  S t a t e  h e a l t h  d e p a r t m e n t s  i n  a r e a s  w h e r e  f u n d s  a r e  
s p e c i f i c a l l y  a l l o c a t e d ;  and ( 2 )  p r o v i d i n g  c o n s u l t a n t  s e r v i c e s  i n  g e n e r a l  i n s e c t  c o n ­
t r o l  o p e r a t i o n  to  o t h e r  CDC d i v i s i o n s ,  o t h e r  F e d e r a l  a g e n c i e s ,  S t a t e  and l o c a l  h e a l t h  
d e p a r t m e n t s ,  and s p e c i a l  i n v e s t i g a t i o n a l  p r o j e c t s .  T h i s  B ran ch  a l s o  c a r r i e s  on e v a l u a ­
t i o n s  o f  me thods  to  s e c u r e  l o c a l  p a r t i c i p a t i o n  i n  c o s t  o f  o p e r a t i o n s  w i t h  t h e  u l t i m a t e  
aim o f  h a v i n g  su ch  a c t i v i t i e s  a s  m a l a r i a  and  A ed e s  a e g y p t i  c o n t r o l  i n c l u d e d  as  a p e r ­
man en t  p a r t  o f  S t a t e  p u b l i c  h e a l t h  p r o g r a m s .  A s s i s t a n c e  i s  g i v e n  o t h e r  d i v i s i o n s  in  
t h e  d e v e l o p m e n t ,  im p r o v e m e n t ,  and  f i e l d  t e s t i n g  o f  e q u i p m e n t  f o r  t h e  d i s p e r s i o n  o f  
i n s e c t i c i d e s  and l a r v i c i d e s ,  an d ,  i n  s i t u a t i o n s  w he re  l a b o r a t o r y  f a c i l i t i e s  c a n n o t  
r e a d i l y  d u p l i c a t e  a l l  o f  t h e  v a r i a b l e  f a c t o r s  i n v o l v e d  i n  an i n v e s t i g a t i o n ,  t h i s  
Branc h  s e c u r e s  t h e  i n c o r p o r a t i o n  o f  i n v e s t i g a t i o n a l  p r o c e d u r e s  on s e l e c t e d  o p e r a t i n g  

p r o j  e c t s .

• MALARIA CONTROL. D u r i n g  t h e  f i r s t  two q u a r t e r s  o f  t h e  f i s c a l  y e a r  m a l a r i a  c o n t r o l  
o p e r a t i o n s  w e r e  p r e - a p p r o v e d  i n  188 c o u n t i e s  h a v i n g  m a l a r i a  d e a t l i  r a t e s  o f  t e n  o r  
more p e r  10 0 , 0 0 0  p o p u l a t i o n .  The i n c r e a s e d  c o n t r i b u t i o n  to  t h e  o v e r - a l l  p r ogr am  f rom 
l o c a l  s o u r c e s  d u r i n g  t h e  l a s t  two q u a r t e r s  p e r m i t t e d  e x p a n s i o n  o f  m a l a r i a  c o n t r o l  
o p e r a t i o n s  t o  i n c l u d e  c o u n t i e s  h a v i n g  a m o r t a l i t y  r a t e  o f  f i v e  o r  more p e r  1 0 0 , 0 0 0  
p o p u l a t i o n  d u r i n g  t h e  p e r i o d  1 9 3 8 - 1 9 4 2 .  By J u n e  1947 o p e r a t i o n s  h ad  t a k e n  p l a c e  in  
297 c o u n t i e s  on 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 rogram.

M i l i t a r y  e s t a b l i s h m e n t  and V e t e r a n  A d m i n i s t r a t i o n  m a l a r i a  c o n t r o l  work was co n d u c te d  
t h r o u g h o u t  t h e  y e a r ,  b u t  i n  a g r e a t l y  r e d u c e d  number o f  a r e a s .  A t  th e  end o f  t h e  f i s ­
c a l  y e a r  c o n t r o l  m e a s u r e s  were b e i n g  c a r r i e d  o u t  i n  o n l y  30 m i l i t a r y  a r e a s  and i n  t h e  
v i c i n i t y  o f  s i x  V e t e r a n  A d m i n i s t r a t i o n  f a c i l i t i e s .  S u r v e i l l a n c e  was c o n d u c t e d  i n  43  
m i l i t a r y  a r e a s  and  a r o u n d  34 V. A. f a c i l i t i e s .  M i l i t a r y  e s t a b l i s h m e n t  m a l a r i a  c o n t r o l  
o p e r a t i o n s  i n  P u e r t o  R i c o  w er e  c o n t i n u e d  p u r s u a n t  o n l y  t o  s p e c i f i c  r e q u e s t s  f o r  su c h  
o p e r a t i o n s  by t h e  m i l i t a r y  a u t h o r i t i e s .

I h e  r e s i d u a l  s p r a y i n g  me tho d  o f  c o n t r o l  was l i m i t e d  t o  r u r a l  homes and  s m a l l  com­
m u n i t i e s .  L a r v i c i d i n g  and  mino r  d r a i n a g e  was u s e d  to  p r o v i d e  c o n t r o l  f o r  l a r g e r  com­
m u n i t i e s  s i n c e  o r d i n a r i l y  i t  was t h e  more ec o n om ic a l  method where  p o p u l a t i o n  c o n c e n ­
t r a t i o n s  o f  more th a n  2 , 5 0 0  wer e  i n v o l v e d .  A t o t a l  o f  35 a r e a s  r e c e i v e d  m a l a r i a  p r o ­
t e c t i o n  by l a r v i c i d i n g ,  minor  d r a i n a g e ,  and r e l a t e d  work d u r i n g  t h e  f i s c a l  y e a r .  How-
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e v e r ,  a number o f ' l a r g e r  c i t i e s  in  t h e  2 , 5 0 0 - 1 0 , 0 0 0  p o p u l a t i o n  g roup c o n t r i b u t e d  s u f ­
f i c i e n t  a d d i t i o n a l  fu n d s  f o r  r e s i d u a l  h o u s e  s p r a y i n g  t r e a t m e n t ;  t h i s  ty p e  o f  work in  
l a r g e r  c i t i e s  was done  e n t i r e l y  w i t h  l o c a l  fu nds .

SUMMARY OF CDC CLEANING ACTIVITIES 
FISCAL YEAR 1947

STATE LIN. FT. MAN HOURS
CDC LOCAL* TOTAL**

Alabama 58 ,2 00 720 — 2, 233

Arkansas 450 ,575 768 3 ,321 13 ,214

Cali iornia 1,400 — — 22

Florida 111,636 — — 3, 518

Georgia 330 — — 28

Louisiana 52,900 98 — 1,845

North Carolina 639 ,370 5 641 1 ,078

South Carolina 130,862 — — 4,5 02

Tennessee 136 ,304 2 , 266 3 , 9 3 6 10 , 715

Texas 141 ,070 108 3 , 1 0 5 3 ,751

Virginia 112 ,364 3 ,537 — 4,452

Sub-total 1 ,8 35 ,0 11 7 , 502 10,976 "  4 5 ,3 5 8

Puerto Rico 525 ,095 8 ,070 2 0 , 4 4 5 4 2 , 2 1 9

GRAND TOTAL 2 , 3 6 0 , 1 0 6 15,572 31 ,421 8 7 , 57 7

* Second h a l f  o f  f i s c a l  year  only. 
** T o ta l  f i s c a l  ye a r .

SUMMARY OF CDC DRAINAGE AND MAINTENANCE ACTIVITIES 
FISCAL YEAR 1947

STATE LIN.FT. CU.YDS. MAN HOURS

CDC* LOCAL* TOTAL* *

A rka nsa s 7 ,3 15 9 , 337 147 75 678

F l o r i d a 2 .3 80 440 — — 546

G eo r g i a 660 100 — — 120

L o u i s i a n a 200 7 960 — 970

N or t h  C a r o l i n a 6 ,665 1,377 2 128 949

Te nn e sse e 3 , 3 4 4 .596 2 ,047 4 , 1 4 4 6 ,191

_ 10 ,000 — 280 280

V i r g i n i a 30 ,63 1 230 888 — 976

S u b -T o ta l 51 ,195 22 ,087 4 , 0 4 4 4 ,627 10 ,7 10

P u e r t o  R ico 813 ,905 480 9 ,8 0 0 119,000 129 ,428

GRAND TOTAL 865 ,100 22 ,567 13 ,844 123,627 140 ,138

* Second h a l f  o f  f i s c a l  year  o n ly .  
** T o ta l  f i s c a l  ye a r .

Courtesy of the David J. Sencer CDC Museum
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6 E N G I N E E R I N G  D I V I S I O N

The 1946 season contro l operations were terminated by October 31, and a l l  except  
key personnel were d iscontinued  or transferred to other a c t i v i t i e s .  In view of the 
c r i t i c a l  shortage o f  equipment, personnel retained on the program during the winter  
months were used to the grea test  advantage p o ss ib le  in the repair and reconditioning  
o f  a l l  types o f  equipment. Every State  having a residual spray program had f a c i l i t i e s  
for at l e a s t  minor rep a irs .  R esidual spray a c t i v i t i e s  were resumed again ea r ly  in  
March 1947 and house spraying a c t iv i t i e s  were well underway in most S tates  by April 1. 
In order to extend operations to the grea test  number o f  areas p o s s ib le ,  in v e s t ig a ­
t io n a l  projects  were inaugurated during the l a s t  two quarters of the f i s c a l  year to 
determine the f e a s ib i l i t y  o f  u s in g  a s in g le  annual CDT spray ap p lica t ion  instead o f  
the present system o f  an average o f  V/2 spray applications per year. Emulsion concen­
trates  leaving DDT res iduals  of between 250 and 400 milligrams ol DDT per square foot  
had been recommended and i t  was considered d esirab le  to try a variety  of t r ia l  appli­
cations under actual f i e ld  conditions. One county in each o f  several S tates was oper­
ated in th is  manner during the 1947 season. A ca re fu l  entom ological check i s  being  
made to determine the length o f  time that the s in g le  ap plicat ion  r e ta in s  i t s  in s e c ­
t i c i d a l  p o t e n t i a l i t i e s .  I f  a s in g le  spray plan i s  found to be s a t i s fa c to r y ,  i t  i s  
estim ated that the u lt im a te  saving  in co s t  w i l l  be from 25 to 35 percent.

Consideration i s  a lso  being given to the p o s s ib i l i t y  o f  complete premise spraying  
in s tea d  o f  the p resen t  system o f  house and privy spraying. The S ta te  o f  Tennessee  
i n i t i a t e d  the s o - c a l l e d  “ premise” program th is  year, s im ila r  to that carried on by

1 —

SUMMARY OF 
CDC R E S I D U A L  HOUSE S P R A Y I N G  A C T I V I T I E S  

F I S C A L  YEAR 1 9 4 7

STATE MAX. NO. 
COUNTIES 
OPERATING

NO. HOUSE 
SPRAY
APPLICATIONS

POUNDS DDT . 
PER SPRAY 
APPLICATION*

MAN-HOURS 
PER SPRAY 
APPLICATION*

UNIT
COST

PERCENT LOCAL 
CONTRIBUTION*

Alabama 22 135,856 0.80 1.23 *3.12 20
Arkansas 38 179,332 0.88 2.02 3.43 22
Florida 27 60,010 0.90 1.49 4.80 19
Georgia 51 189,486 0.77 1.27 2.69 34
Kentucky 9 18,171 0.89 2.87 5.77 33
Louisiana 12 74,950 0.88 1.78 3.35 15
Mississippi 18 186,098 0.69 1.36 2.78 15
Missouri 7 71,040 0.62 1.17 3.10 14
North Carolina 34 58,829 0.68 1.30 3.87 36
Oklahoma 11 35,279 0.98 2.47 5 .44 32
South Carolina 31 127,273 0.93 1.62 3.32 39
Tennessee 12 40,315 1.20 1.77 5.05 36
Texas 35 101,350 0.90 2.40 4.63 29

TOTAL 297 1,277,989
(average) 0.82 1.62 $3.48 26%
* S e c o n d  h a l f  o f  f i s c a l  y e a r  o n l y .  ( M a n - h o u r s  i n c l u d e  CDC a nd  l o c a l ;  s u p e r v i s i o n  

a nd  m i s c e l l a n e o u s  t i m e  i n c l u d e d  f o r  s e c o n d  h a l f  o f  f i s c a l  y e a r  o n l y . )

Courtesy of the David J. Sencer CDC Museum
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U S P H S - C D C  , ATLANTA, GEORGIA

Tennessee Valley Authority. A ll  build ings occupied by humans and animals a f t e r  n ig h t­
fa l l  were given one residual treatment per season. Data on cost  and re su lts  ind icated  
further consideration o f  th is  procedure. Tennessee i s  a lso  u t i l i z i n g  a one-man crew, 
which apparently i s  proving to be very e f f e c t i v e  in  certa in  sparcely  s e t t l e d  areas,  
as evidenced by the low man-hours expended per pound COT.

During th is  f i s c a l  year, 1,278,000 DDT residual house spray applicat ions  were made 
in the 297 cou n ties  o f  the 13 operating  s ta t e s .  In spraying th i s  number o f  houses, 
approximately 1,046,000 pounds o f  EOT were used, or an average of 0.82 pound per house 
application. This i s  considerably l e s s  than the desired a p p lica t io n  rate o f  200 mg. 
per square foot. In order to obtain a heavier deposit o f  COT on the sprayed surfaces,  
i t  i s  f e l t  that the DÜT concentration in  the spray should be increased to approxi­
mately IVi percent. The expenditure in  man-hours per house a p p lica t io n  for residual  
spray operations was considerably reduced during the current year as compared to the 
1946 f i s c a l  year. In the event that on ly  one spray a p p l ic a t io n  i s  adopted for  the 
next f i s c a l  year, involv ing  complete treatment o f  backs and under-sides o f  furniture  
as w ell as w a lls  and c e i l i n g s ,  any a d d it io n a l  reduction  in  man-hours per house can 
hardly be expected. However, as pointed out above, the one house spray a p p lica t io n  
per season should c o n s t i t u t e  a sav ing  in o v e r - a l l  c o s t  o f  from 25 to  35 p ercen t.

In reviewing operations during the year i t  was noted that con tr ib u tions  from tax 
sources for county-wide operation provided more complete coverage — 85 to 90 percent  
o f the homes — as compared with 30 to 75 percent coverage when funds were c o l le c te d  
on an individual fee b a s is .  Where lo ca l  contributions were obtained from tax sources, 
i t  was p oss ib le  to furnish labor and transportation at roughly S I . 00 per house spray

Courtesy of the David J. Sencer CDC Museum
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S p r a y i n g  DDT i n  a s c h o o l  room 
i n  D y e r s b u r g ,  T e n n .

from l o c a l  fu n d s ,  and use  
Federal and S ta te  funds only  
for supervision and chemicals. 
The cost  pier house spray ap­
p l i c a t io n  was from $1 .00  to  
¿ 2 .0 0  more when funds were 
o b t a in e d  from i n d i v i d u a l  
charges to  the householders.

0  AEDES AEGYPTI CONTROL. Op­
eration  o f  the A e d e s  a e g y p t i  
p r o j e c t s  was con d ucted  in

_____________________________________  16 areas in Alabama, Florida,
~ i t  a o f  1 3 5  o e r s o n s  w a s  e m p l o y e d  o n  t h e  p r o g r a m ,  o f

. e r e  F . d e r i l .  U e  p r ^ a n  c o n n e d  

I s  ,  c l h T n e d  a ^ p t ,  . n d  g . n e r . 1  . c t i v . t y .  w . t h  o c . , 1  h e . l t h

lotpd CDC n a r t i c ip a t io n  n ext  f i s c a l  year w i l l  c o n s i s t  only o e

, . r fU- vec tor  c o n s t i tu te s  a h ea lth  hazard, A e d e s  a e g y p n  w i u u i
: U l ‘'LeYa p , »  J  £  * « " l  . » „ . » » o n  p r « . , .  . . .  th e  . o c a l  t e . l t >  d e p . r u . e n t .

AEDES AEGYPTI OPERATIONS 
FISCAL YEAR 1947

STATE PREMISES
INSPECTED

PREMISES
BREEDING

INDEX

Alabama 
Florida  
South Carolina 
Texas

98,556
225,253

34,604
304,772

1,169
17,538

1,368
28,085

1.19
7.79
3.95
9.21

TOTAL 663.185 48,160 7.26

t y p h u s  c o n t r o l  b r a n c h

; r : . ‘ ^ r n s ^
approved for control by reaso.n f e d er a l  agencies, and private  ind u str ies  in
Branch cooperates with Ihealth ^  ^  ^  tr a in in g  progra]n for
the development o f  rat contro in v e s t ig a t io n a l  p ro jects  designed to

Courtesy of the David J. Sencer CDC Museum
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tro l programs in marginal S ta te s  where typhus i s  not h igh ly  endemic, and ass is tan ce  
i s  o ffere d  in  demonstration p r o je c t s  fo r  plague suppression in areas where plague 
e x i s t s  in wild rodents. This Branch a lso  analyzes data from typhus control programs 
to determine the p o ss ib le  c o r r e la t io n  between hunan and rat typhus prevalence and 
rat e c to p a ra s ite  in d ice s .

•  TYPHUS CONTROL. Typhus control operations were approved in  counties  o f f i c i a l l y  re­
porting ten or more cases  per year during the period 1940-1944, or ten or more cases 
during the s in g le  years o f  1944, 1945, or 1946. Following the 1946 typhus season, 
there were 188 counties pre-approved for  typhus con tro l.  Approval was a lso  granted 
for operations in  other counties  on the b a s is  o f  sp ec ia l  ep idem io log ica l data. DDT 
dusting was being carried out in 123 reporting counties at the end o f  the f i s c a l  year. 
CDC also  participated in 57 ratproofing and rat eradication p ro jects  in business sec­
t io n s  of c i t i e s .  S im ilar  ra tp r o o f in g  p r o je c t s  in 79 communities were ca rr ied  out 
e n t i r e ly  with lo c a l  funds a f t e r  hav ing  been i n i t i a t e d  with P u b l ic  Health S erv ice  
assistance, Lat poisoning and general sanitation  a c t iv i t i e s  on a comnunity- or county- 
wide b a s is  were coupled with the majority o f  LOT dusting p ro jects  and were conducted 
almost ex c lu s iv e ly  with S ta te  and lo ca l  funds. Luring the year the number of premise 
applications o f  ten percent DLT dust to ta l le d  584,067; poisoned b a it  was applied to  
239,127 premises; poisoned water to 39,135 premises; and 7,401 business  establishments 
were ratproofed and freed o f  ra ts .

In 122 co u n tie s  in which DDT d u s t in g  was conducted on a year-round b a s is ,  ty ­
phus cases decreased from 3 ,837  reported cases  in f i s c a l  year 1945 to  1 ,564  cases  
in  f i s c a l  year 1947, or a d e c r e a s e  o f  59 .2  p ercent.  During the same p er iod  re­
ported cases  from the remaining undusted co u n t ie s  o f  the nine typhus s t a t e s  de­
creased from 1 ,626  to  1 ,2 5 7 ,  or  on ly  2 2 .7  p erc en t .  There was th e r e fo r e  a s i g ­
n i f ic a n t  reduction  in reported typhus fev er  cases as a r e s u l t  o f  DDT d u st in g . The 
principal rat f le a ,  Xenop syl la  c h e o p i s , was reduced 84 percent by DDT d u st in g  op­
e r a t io n s .  Comparing these  f i g u r e s  w ith  those for f i s c a l  year 1946, i t  i s  noted  
that the number of premise a p p l ic a t io n s  o f  DDT dust increased  from approximately  
333,000 t o  584 ,000 ,  w ith  a d e c r e a se  in  man-hours from 0 .6 9  to  0 .5 1  per premise

a p p l i c a t i o n .  P rem ise  p o i ­
sonings a l s o  in crea sed  from 
112,000 to  239,000 , and e f ­
f i c i e n c y  was improved from
0 .5 8  to  0 .3 2  man-hours per  
p rem ise  p o is o n in g .  B e t t e r  
r e s u l t s  were a l s o  e v id e n t  
in  ra tp ro o f in g ;  the number 
o f  e s t a b l i s h m e n t s  t r e a te d  
i n c r e a s e d  from 3 ,9 2 0  i n  
1946 to 7 ,4 0 1  in  1947. Ap­
p r o x im a te ly  38 p e r c e n t  o f  
t h e  t o t a l  m a n -h o u rs  r e ­
p o r t e d  was f u r n i s h e d  by 
the P u b l ic  H ea lth  S e r v ic e  
in  th e  f i s c a l  y e a r  1947 ,  
compared to  46 p e r c e n t  in  
f t sc a l  year 1946.

Courtesy of the David J. Sencer CDC Museum
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REPORTED TYPHUS FEVER CASES - 1945 AND 1946 
IN COUNTIES DDT DUSTED IN 1946, BY STATES

n
1945 CASES (BEFORE DOT DUSTING)

1946 CASES (AFTER DDT OUSTING)

L l i  ■
ALA. FLA .

U S P H S -  C P C  A TLA N TA , GEORGIA

LA.
I

CONTROL OF THE RAT FLEA , X.CHEOPIS BY DDT DUSTING BY MONTHS 
NINE SOUTHEASTERN STATES

SEPT.
I  1 ■  1 I I , 1 APR T ay T n E JUL Y AUG. s e p t ! OCT NOV. DEC?OCT. NOV. DEC. I  JAN. FEB. m a k  " r n -

U S P H S  -

1945

f.DG ATLANTA. GEQRQIA

1946
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CORRELATION OF MURINE TYPHUS INCIDENCE IN HUMANS 
WITH XENOPSYLLA CHEOP/S INDICES 

NINE SOUTHEASTERN STATES

I  X CHEOPtS INOEX 
UNDUSTED AREAS

(2>s. HUMAN CASES IN 
UNDUSTED AREAS

SEPT. OCT. NOV. DEC. 1 JAN . F EB . MAR. APR. MAY JU N E  JULY AUG. SEPT. OCT. NOV. DEC.
1945 1946

U S P H S - C D C  A T LA N T A , G EO R G IA

Courtesy of the David J. Sencer CDC Museum



State and local participation in typhus control operations has s tea d i ly  increased to 
over 63 percent o f  the total cost  during the l a s t  h a lf  of the f i s c a l  year, with over 
1.4 m il l io n  d o lla r s  per year o f  other than Federal funds being  expended for typhus 
control.  CDC partic ip ation  in the typhus control program in the Territory o f  Hawaii 
c o n s is te d  o f  furn ish ing  m ater ia ls ,  equipment, and funds for some o f  the personnel 
assigned to the p ro ject .  By improved e f f i c i e n c y  the to t a l  unit cost  o f  a IDT dust 
premise application was reduced to approximately $1.00. Premises are defined as con­
s i s t i n g  o f  one estab lishm ent in  the case o f  b u s in ess  premises, one re s id en ce  and 
appurtenant, structures for urban residences, and one rural dw elling including a l l  o f  
the b u ild ings  in the case o f  rural premises.

After consideration o f  the adequacy o f  control o f  rodent ec to p a r a s i te s  secured by 
l im it in g  dusting work to seasonal operations as compared to year-round operations, i t  
was recommended to State  typhus p ro jec ts  that dusting be carried on only during May 
through October. I t  was also  recommended that operations not be undertaken in areas 
where adequate sampling o f  e c to p a ra s ite s  revealed an average index o f  l e s s  than 0.3  
X. cheopis  per rat.

A number o f  specia l in v es t ig a t io n a l  p rojects  were inaugurated during the l a s t  h a lf  
o f  the f i s c a l  year. Since there had been considerable objection  in the past,  p a r t i ­
cu la r ly  in re s id en t ia l  areas, to the application  o f  DOT dust, which resu lted  in in ­
complete coverage o f  the areas worked, an experimental p roject for  the control o f  
ectop arasites  by the application o f  DDT residual spray to rat runs, burrows, and har­
borages was in i t ia ted  in se lec ted  counties in several S tates.  Other experimental proj­
e c t s  invo lved  the use of DDT-ANTU d u st  mixture aimed a t  k i l l i n g  both r a t s  and 
f l e a s ;  and f i v e  percent DDT spray and f iv e  p ercent IDT dust for  the co n tr o l  o f  
e c to p a r a s i t e s .  A ll  o f  these  s p e c ia l  in v e s t ig a t io n s  were designed to t e s t  proced­
ures on a l im ited  number of p r o je c ts  for p o s s ib le  u t i l i z a t i o n  in the future on a 
program-wide b a s is .  •

12 E N G I N E E R I N G  D I V I S I O N

SUMMARY OF 
TYPHUS CONTROL OP ERATI ONS 

F I S C AL  YEAR 1 9 4 7

STATE
RESID UAL d u s t in g RATPROOFING man hour summary

COUNTIES
REPORT­
ING

PREMISE
DUST­
INGS

POUNDS 
10* DDT 
DUST PER 
PREMISE

MAN HRS. 
L. & LF* 
PER
PREMISE

PROJECTS
REPORT­
ING

ESTAB­
LISHMENTS
TREATED

MAN HRS.
L. & LF* 
PER ESTAB.

US PUS 
MAN HRS. 
WORKED

OTHER 
MAN HRS. 
WORKED

to ta l  
MAN HRS. 
WORKED

Ala. 10 58,071 3.67 0.56 3 20 21.00 45,144 46,637 91,781
Ark. — — — — 2 605 27.96 5,802 26,616 32,418
Fla. 5 49,658 2.57 0.68 4 446 35.80 27,385 47,426 74,811
Ga. 32 241,670 2.54 0.37 7 623 50.57 76,828 112,446 189,274
La. 6 41,190 2.83 0.37 5 694 46.26 31,472 47,328 78,800
M i s s . 3 32,116 1.27 0.41 4 214 17.62 19,382 5,111 24,493
N. C. 5 69,072 1.25 0.26 5 1,847 18.58 14,843 51,479 66,322
S. C. 10 8,605 2.91 1.89 6 359 55.20 26,295 34,448 60,743
Tenn. 2 24,910 1.65 0.31 4 253 48.68 15,997 9,198 25,195
Tex. 49 53,391 2.75 1.22 17 2,340 51.19 99,797 213,880 313,677
Va. 1 5,384 3.71 0.83 — — — 5,248 4,722 9,970
TOTAL 123 584,067 2.45 0.51 57 7,401 38.77 368,193 599,291 967,484

Labor and Labor Foremen

Courtesy of the David J. Sencer CDC Museum



E N G I N E E R I N G  D I V I S I O N  13

SUMMARY OF 
TYPHUS CONTROL OP ERA TI ONS 

F I S C A L  YEAR 1 9 4 7

STATE

ra t  p o is o n in g

COUNTIES
REPORTING

FOOD BA ITS 1080 WATER

PREMISE
POISONINGS

POUNDS 
PER PREMISE

MAN HOURS 
L & LF* 
PER PREM.

e s t a b .
POISONINGS

PINTS p e r  
ESTABLISHMENT

MAN HOURS 
L & LF* 
PER ESTAB.

Ala. 10 38,271 1.10 0.47 6,415 1.81 0.50
Ark. 1 511 3.86 6.47 1,376 3.73 5.22

Fla. 5 4,165 0.70 0.79 1,482 0.64 2.19
Ga. 32 137,540 0.43 0.26 864 2.93 3.45

La. 6 41,827 0.19 0.20 3,774 2.21 1.45
M i s s . 3 104 1.81 2.22 671 1.41 1.50

N. C. 5 10,608 0.90 0.34 909 0.67 3.89

S. C. 10 62 2.25 6.29 1,120 1.41 4.77
Tenn. 2 20 0.70 5.4 58 1.05 6.00

Tex. 53 .  6,019 0.65 0.52 22,466 0.85 1.70

Va. _ — — — — — —

TOTAL 127 239,127 0.53 0.32 39,135 1.30 1.80

* Labor  and Labor  Foremen

R e p r esen ta t iv e s  o f  the Typhus Branch prepared a b u l l e t in ,  "E va lu ation  Data for  
Murine Typhus Fever Control A c t i v i t i e s ,  1 9 4 6 ,” c o n s i s t i n g  o f  37 f i g u r e s  and 15 
t a b le s  showing the e f f e c t  o f  DDT d u st in g  on the various e c to p a r a s i t e s ,  typhus in 
r a t s ,  and typhus in humans fo r  1945 and 1946. An “ A tla s  o f  Rodent E c to p a r a s i te s ” 
was a lso  prepared, conta in ing i l l u s t r a t i o n s ,  keys, and d e s c r ip t iv e  b io lo g ic a l  and 
d is t r ib u t io n  n o tes .  This A t la s  was i s su e d  in l o o s e - l e a f  form so fu ture p la t e s  can 
be added. Several conferences were a lso attended by Typhus Branch personnel.
•  PLAGUE CONTROL. Arraigements were made with the Plague Suppressive Measures Labora­
tory  and the Texas S ta te  Health Department to a s s i s t  in e f f o r t s  to control plague 
in the Texas Panhandle. Plague had been found in  several s p e c i e s  o f  f i e l d  rodents  
in  Cochran County, but i t  was su sp ec ted  th a t  i t  might a l s o  be p rese n t  in o th er  
cou n ties  in  th is  v i c in i t y .  CDC p a r t ic ip a t io n  was l im ited  to rodent and ectop arasite  
contro l in  the area e a s t  and west o f  Lubbock under a j o i n t  typhus-p lague program 
o f  the State  Health Department, supervised by a USPHS sanitarian.

I M P O U N D E D  W A T E R  B R A N C H
The Impounded Water Branch conducts s tu d ies  o f  water impouncknents to determine the 

mosquito-borne h ea lth  hazards which may r e s u l t  from such impoundments, and makes 
recommendations for control o f  mosquito-bome d iseases  such as malaria aid encephali­
t i s  on impoundments. This Branch provides consultant serv ice  on a reimbursable b a s is  
to the War Department Corps o f  Engineers and other Federal agencies in the study o f  
malaria and en cep h a lit is  control problems on e x is t in g  and proposed impoundments, and 
submits recommendations covering the fa c to rs  which should be considered in the con-

Courtesy of the David J. Sencer CDC Museum
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s t r u c t io n ,  maintenance, and management o i  impoundments in order to co n tro l  the 
breeding o f  v ec to rs  o f  th ese  d is e a s e s .  A ss is ta n ce  i s  a l s o  given  to CDC and other  
agencies in the mosquito-control tra in ing  of personnel concerned with the construc­
tion and operation of impoundments.

•  A C T I VI T IE S .  During the f i s c a l  year surveys o f  the malaria control problem at e x i s t ­
in g  and proposed impoundments under the d ir e c t io n  o f  the War Department Corps of  
Engineers were conducted and 54 reports  were prepared for u t i l i z a t i o n  in planning  
co n s tr u c t io n  and control o p era t io n s .  Cooperation was given  to the In ter n a t io n a l  
Boundary and Water Commission in a study concerning f i e ld  in v e s t ig a t io n s  of the ma­
la r ia  control problem involved in the construction of certa in  reservo irs  on the Rio 
Grande watershed. Negotiations were carried on to develop a reimbursable project lor 
Bireau o f  Reclamation impoundments s im ilar  to the type o f  service oflered  to the Corps 
o f  Engineers on their impoundments. Of particular in te r e s t  to  CDC. at the present time 
are the proposed Bureau of Reclamation impoundments in the Missouri River Valley.

Personnel o f  the Branch attended a tra in ing  course provided by the Tennessee Valley  
Authority during June. New and improved methods of malaria control on impoundments 
were observed, such as airplane application of DDT thermal aerosol, a irplane applica-

A p on d  u n d e r  c o n s t r u c t i o n  i n  Wake C o u n t y ,  N o r t h  Car ol i na .  
The  t r e e s  i n  t h e  p o n d  w i l l  be r e m o v e d .

1 Courtesy of the David J. Sencer CDC Museum
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tion of 2,4-D for the control o f  t e r r e s t r ia l  and aquatic vege ta tion , residual premise 
spraying, f i l l i n g ,  diking, dewatering, and restr ic ted  land use in  areas vhere breeding 
i s  d i f f i c u l t  and expensive  to  c o n tr o l .  F ie ld  t r ip s  were made to  observe con tro l  
methods applicable to impoundments. Work on the S o il  Conservation Service B u llet in  on 
malaria control for small impoundments was completed and the f in a l  draft  forwarded 
to the SCS. An o u t l in e  for  tr a in in g  courses  for SCS personnel in mosquito control  
methods for small impoundments was undertaken a lso  at the request o f  the S o il  Conser­
vation Service.

E Q U I P M E N T  A N D  C O N S T R U C T I O N  B R A N C H

The Equipment and Construction Branch i s  responsib le  for the procurement and d is ­
t r ib u t io n  o f  a l l  m a ter ia ls  and equipment fo r  o p era t io n a l  p r o je c t s  and fo r  other  
a c t iv i t i e s  o f  the Communicable D isease  Center. I t  secures information as to material 
and equipment needs o f  d isease  control programs; s o l i c i t s  sp e c i f ic a t io n s  from dealers,  
manufacturers, and producers; procures necessary materials and to o ls ;  and samples and 
te sts  materials and equipment delivered  in quantity to operational p rojects  to deter­
mine conformance with sp e c i f ic a t io n s .  Arrangements are made with the Technical Devel­
opment D iv is ion  for construction  o f  sp ec ia l  equipment and for the development o f  new 
and improved design. This Branch a lso  carries  out construction a c t i v i t i e s  incident to 
the changing space needs o f  the d iv is io n s  o f  CDC

•  ACTIVITIES. Information regarding m o d if ica t io n  o f  a ir c r a f t  for  the d isp ersa l  o f  
la rv ic id es  and thermal aeroso ls ,  together with d e ta i led  drawings o f  such equipment, 
was furnished to au thorities  in Turkey and Egypt, and to  USPHS D i s t r i c t  6. A request 
from the American U n iv ers ity  in B ieru t ,  Lebanon, for information on the method o f  
application o f  DDT residual spray was a lso  received. Samples o f  nozzles  used in  spray­
ing o p era t io n s  were forwarded to  the U n iv e r s i ty  for use in t h e i r  program o f  DDT 
house spraying for malaria mosquito control.  A new dusting apparatus was obtained aid 
experiments conducted, which r e s u l te d  in the development o f  an improved knapsack 
duster capable o f  taking the p lace o f  both the rotary and hand pump dusters. A number 
o f ob so le te  power dusters  were converted  for use  as m is t- ty p e  power la r v ic id e  and 
and in sec t ic id e  d is tr ih it io n  u n its .  This device was very e f f e c t iv e  in fly  control work 
and other u n its  were converted for use in the Dysentery-Fly Control Project in Pharr, 
Texas. A dditional u n its  were being used in  expanded f ly  control o p era t io n s  o f  the 
Neurotropic Virus Disease In sect  Control Project in Montgomery, Alabama. A pplicab ility  
o f  the device for la rv ic id in g  operations i s  being investigated .

A tool was designed to permit the cu tt in g  o f  rubber t ip s  from sh u t -o f f  valves used 
on spray cans. This tool cuts the cost  o f  t ip s  from f iv e  cents to one-half cent each. 
All t ip s  needed by the f i e ld  w i l l  be made at headquarters in the future. During May 
and June, f i e ld  operational p r o je c ts  were surveyed for th e ir  chemical requirements, 
both for m ateria ls  needed for the remainder o f  t h i s  f i s c a l  year and 1948, and com­
ponent chemicals were purchased for  mixture o f  the concentrates by S ta te  prograns. 
The Branch a lso  completed major e l e c t r i c a l  work in the la b o r a to r ie s  in Savannah, 
Thomasville, and Montgomery, and a s s i s t e d  in construction  and a l t e r a t io n  o f  o f f i c e  
and warehouse space for  headquarter’ s u n i t s .

Courtesy of the David J. Sencer CDC Museum



Entomology Division

With the o f f i c i a l  inauguration o f  the 0>mmunicable Disease Center, the operatio  
a c t i v i t i e s  and aims o f  the Entomology D iv is ion  were increased  to meet the need for  
those  s er v ic e s  in  combating th e  a d d it ion a l  arthropod-borne communicable d i s e a s e s
with which the Center i s  to be concerned. .

The a c t i v i t i e s  o f  the D iv is ion  include f i e l d  surveys o f  d isease-carry in g  i n s e c t s  
and other arthropods to determine th e ir  abundance and the need for control wo 
recommendations regarding con tro l  measures to be used , ev a lu a t io n  o i  the eH e C tS  
o f  control work, and the determination o f  the causes o f  any
While these  s e r v ic e s  are rendered p r im a rily  in co n n ect io n  with CDC operation
and in v e s t ig a t io n a l  p r o j e c t s ,  personnel o f  the D iv i s io n  state^ea^th 'de'T art-  
m oloeists  assigned to U. S. Public  Health Service  d i s t r i c t s  and S tate  health  depart 
ments are a v a i la b le  fo r  h e a lth  s e r v ic e s  to any o t h e r  a g e n c i e s  requ est in g  them 
The Ehtomology D iv i s io n  works in c lo s e  cooperation  with o th e r  d iv i s i o n s  at the  
headquarters le v e l  and with operational personnel at the d i s t r i c t ,  State, and loca  
ie v e T s  so t ^ t  the a c t i v i t i e s  o f  a l l  contro l programs may b e . in te g r a te d  to the

^ [ l l r in g ^ t h i f i s c a T y e a r  the work o f  the Entomology D iv is ion  included: (1) the evalu-  
atijon^of the extended and war m alaria programs in the c o n t in e n ta l  United S ta t e s  
L d  £«er to  Bico; (2) en to m o lo g ica l  ev a lu a t io n s  o f  t h e  typhus c o n tr o p r o g r a m  (a  
summary o f  t h i s  report i s  inc luded  in the E ngineering D iv is io n  s e c t io n ) ,  (3) the  
d ia r rhea-dysentery f l y  con tro l  program at Pharr, Texas; (4) cooperative  encepha­
l i t i s  studies with the Hooper Foundation o f  the U n iv ers ity  o f  California; (5) ">a l^  
bionomics stud ies  at Emory University  F ield  Station , Newton Georgia; ( ) rcoperi. ive  
w ri< with the War Apartment, Corps o f  Engineers, on
work on water-hyacinth erad ica t ion  in v e s t ig a t io n s  with the Q>rps o E n g  
Fish and W ild life  Service , and the U. S. Department o f  Agriculture, (8) miscellaneous  
surveys o f  i n s e c t s  and o th e r  arthropods which carry  d i s e a s e  or  cause^ annoy.nee  
to man, such as cooperation with the Georgia.Department o P u b l i c  in J j * 1
stu d ies  on malaria and Bocky Mountain spotted fever; and (9) preparation o f  paper 
and reports for s c i e n t i f i c  p u b lica tio n  and p resen ta t io n  at m eet in g s;o f  « « « t i  i  
s o c i e t i e s .  The D iv is ion  a l s o  offered  con su lta tive  serv ices  to  the Epidemiology D iv i­
s io n  on the experimental f l y - p o l i o  p roject a t  Montgomery, Alabama, and the typhus 
dusting project a t  Thomasv i l i e ,  Georgia.

E X T E N D E D  A N D  W A R  M A L A R I A  P R O G R A M S
The war malaria prograr, was designed to p rotect m il i ta ry  and essentia l  war industry

p e r s o n n e l  f r o „  J i g l u s - » , » ! a r i a ,  » h i ! «  t h e  . « e n d e d  , j o , r -  ~  «
«  p r o t e c t i n g  t h e  c i v i l i m  p o p u l a t i o n  f r o m  t h e  m a l a r , »  h . t . r d  c r e s t e d  by  r e t u r n i n g
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serv ice  personnel who had co n tr a c te d  m alaria  o v e r s e a s ,  i t  has been expanded to  
include an attempt to reduce malaria transm ission over  the country as a whole and 
to e l im in ate  or so reduce transm iss ion  th a t  m alaria  w i l l  become a p u b lic  h ea lth  
problem o f  l i t t l e  s ig n i f i c a n c e .  Malaria control programs are d ivided  fu n ct io n a lly  
into mosquito la r v ic id a l  p r o je c t s  and mosciuito a d u l t ic id a l  p ro jec ts .  Oi la r v ic id a l  
projects, areas are surveyed to determine breeding p la c e s  o f  Anopheles mosquitoes, 
and re su lts  o f  control work are evaluated  by regular in s p e c t io n s  o f  treated  areas  
and by maintaining in d ice s  o f  adult malaria-mosquito populations. When control work 
i s  unsu ccessfu l, carefu l  surveys are made to  determine causes. New la r v i c id e s  used  
on special p rojects  are evaluated to ascertain  th e ir  p ra c t ic a l  value for operational  
programs. On a d u l t i c id a l  p r o j e c t s ,  con tro l  areas are surveyed to determine the  
e f f ic ien cy  o f  CDT residual spray in keeping houses free  o f  mosquitoes, and p a r t icu ­
larly i t s  e f f e c t iv e n e s s  in k i l l i n g  malaria mosquitoes which have taken blood meals.

These p ro je c ts  involve c o l ­
l e c t i n g  b lood-engorged ma­
la r ia  mosquitoes and making 
p r e c i p i t i n  t e s t s  to  d e t e r ­
mine the source of the blood. 
When i t  appears d e s i r a b l e  
t o  test,  changes in proced­
ure, carefu l evaluations are 
made on s p e c i a l  i n v e s t i g a ­
tional projects.

•  E X T E N D E D  P R O G R A M .  The 
p r in c ip a l  method of m alaria  
control used on the extended  
program i s  that o f  t r e a t in g  
houses with  DDT for the de­
s tr u c t io n  of a d u lt  malaria-  
transm itting mosquitoes. An- 
o p h e l in e  m osqu ito  c o n t r o l  
by l a r v i c i d a l  methods was

substituted for residual spraying in  centers o f  concentrated human population included  
within the extended program operational areas where these  methods resulted in economy 
of operation. Usually, c i t i e s  o f  over 2,500 population were protected by la rv ic id in g .  
The extended m alaria  program work was ca r r ie d  out in  297 c o u n t ie s  in 13 S ta te s  
during the f i s c a l  year. On the b a s is  o f  ep id em io log ica l  m o r ta l i t y  s t a t i s t i c s  for  
recent years, a l l  o f  th e  p r in c ip a l  endemic m alarious areas were inc lud ed  w ith in  
the scope o f  th is  year’ s extended program.

The e f fe c t iv e n e s s  o f  res id u a l house spraying in decreasing  the hazard o f  malaria  
transmission was measured in two ways. The f i r s t  o f  th ese  was accomplished by making 
inspections o f  a small percentage o f  the treated houses se lec ted  at random at s p e c i f i c  
in terv a ls  a f t e r  spraying to determine r e s u l t s  o f  the treatment in keeping sprayed 
houses fr ee  o f  Anopheles  quadr imaculatus .  Table I g iv e s  th e  r e s u l t s  o f  such  i n ­
spections during 1946, togeth er  with comparative o v e r - a l l  f ig u res  for the previous  
year. I t  should be noted  th a t  the ra te  o f  spraying  in  1945 e f f e c t e d  a re s id u a l  
DDT deposit o f  100 mg. per square foot o f  trea ted  su r fa ce ,  w hile  in 1946 the rate  
was increased to 200 mg. per square-foot.  IXiring 1946, 99.19 percent o f  the sprayed

L _ , „
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T a b le  I

HOUSE INSPECTIONS ON RESIDUAL SPRAY PROGRAM IN 1945* AND 1 94 6* *  
TOTAL TREATED HOUSES INSPECTED AND PERCENT FREE 

OF A.  QUADR IMACULATUS IN AFTERNOON

194 6 1945

MONTHS AFTER 
SPRAYING

NUMBER
HOUSES
INSPECTED

HOUSES FRF.E OF -4. QUAD. PERCENT OF HOUSES FREE 
OF A.  QUADRIMACULATUS 
fFOR COMPARISON)NUMBER PERCENT

0 - 1 6,018 5,969 99.19 98.9

1 - 2 6,739 6,673 99.02 98.3

2 - 3 5,321 5,271 99.06 95.7
3 - 4 2,974 2,935 98.69 94.7

■ 4 - 899 883 98.22 94.2

TOTAL 21,951 21,731

PERCENT 99.00 97.2

* 1945 — S p r a y e d  a t  r a t e  o f  100 mg. o f  DDT p e r  s q u a r e  f o o t  o f  t r e a t e d  s u r f a c e .  
** 1946 — S p r a y e d  a t  r a t e  o f  200 mg. o f  DDT p e r  s q u a r e  f o o t  o f  t r e a t e d  s u r f a c e .

were t o t a l l y  fr e e  o f  m alaria  m osquitoes for  one month a f t e r  spraying; for  
the succeeding four months the percentages were, r e s p e c t iv e ly ,  99 .02 , 99.06, 98 .69 ,  
and 98 .22 . Thus, the records in d ic a te  that over the e n t i r e  program during the 1946 
season, 99.00 percent o f  the treated  houses were kept fr ee  o l  mosquitoes. This was 
only  increase  o f  1.8 p ercen t in  m osq u ito -free  houses over the 1945 season and 
s u p e r f ic ia l ly  does not appear to j u s t i f y  the heavier DM application  rate which was 
used in  1946. However, during 1946 the re s id u a l  a p p l i c a t io n s  continued  at near  
maximum e f fe c t iv e n e s s  over the whole five-month period, whereas in 1945 the decrease 
in  e f f e c t i v e n e s s  with age was rather marked, as shown in Figure 1. The increased  
duration o f  e f f e c t iv e n e s s  gained by the use o f  the heavier DDT a p p lica t io n  i s  con­
s id ered  h ig h ly  s i g n i f i c a n t  from the s ta n d p o in t  o f  o p era t io n s  s in c e  i t  in d ic a t e s  
the p o s s i b i l i t y  that a s in g le  spraying with DDT at the 200 mg. rate should provide 
p r o te c t io n  from anophelines for the e n t i r e  mosquito season in the more northerly  
malarious areas, and not more than two a p p l ic a t io n s  should be n ecessa ry  anywhere
in  the U n ite d  S t a t e s .  . .

The second method o f  evaluating control r e s u l t s  was based on the supposition that
qu adrimacu I at us  feed s  on man p r i n c i a l l y  w h ile  indoors. I f  the DDT were haying the 
desired e f f e c t  in k i l l i n g  these mosouitoes which have taken human Mood meals, then 
the quadrimaculatus population about sprayed premises should contain lewer human-fed 
specimens thai populations about unsprayed premises.-To provide data for th is  evalu­
a tion , p r e c ip i t in  t e s t s  were made o f  blood meals from a large number oi engorged 
quadrimaculatus  to  determine the blood source .  The r e s u l t s  o f  t h i s  work are i n ­
cluded in  Table I I .  The data show th a t  the number o f  m osquitoes which have led  
on human blood and p e r s i s t e d  about sprayed prem ises  i s  8 1 .8  p ercen t  l e s s  than 
about unsprayed premises. This i s  b e l ieved  to be h igh ly  s i g n i f i c a n t  as in d ic a t in g
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a reduced hazard of malaria 
transmiss ion .

T a b l e  I I

RESULTS OF P R E CI P I T I N TESTS — 19 46 
(INCOMPLETE FOR SEASON)

CO!t!P ARISON OF SPRAYED AND UNSPRAYED AREAS

NO. SPECIMENS 
TESTED

NO. P O SI T I V E  FOR 
HUMAN BLOOD

PERCENT

Sprayed 25,798 40 0 .2

Ui sprayed 6,509 74 1.1

Difference 81.8

•  WAR MALARIA PROGRAM. The 
war m a l a r i a  program , f o r  
which the o f f i c e  o f  Malaria 
Control in War Areas was o r ­
ganized, has decreased sharp­
ly s ince the end of the war.
During 1944, the year of maxi­
mum MCWA o p e r a t i o n a l  a c ­
t i v i t i e s ,  p ro tection  against  
malaria was afforded to  a t o t a l  o f  2 ,067  war e s ta b lish m en ts  grouped in 917 oper­
a t io n a l  zones. Th ese numbers dropped somewhat in  1945, and by the end o f  1946 only  
125 war establishments in 114 operational zones were receiv ing  protection . Larvicidal 
measures have been used almost e x c lu s iv e ly  on the war malaria program.

•  RESULTS OF LARVICIDAL PROGRAMS. The o v e r - a l l  r e s u l t s  o f  l a r v i c i d a l  program s in  
both extended and war m alaria  areas in  the co n tin en ta l  U n i te d . S t a t e s  during 1946 
are shown in Figure 2. T his  graph shows the ex ten t to which anopheline mosquitoes  
were reduced by CDC o p era t io n s  by a comparison o f  average mosquito d e n s i t i e s  o c ­
curring outside protected areas with those found ins id e  protected areas.

FIG.I EFFECTIVEN ESS OF 1946 DDT HOUSE SPRAYING PROGRAM 
FOR M ALARIA CONTROL AS COMPARED WITH 1945
I 1945 - DDT APPLICATION RATE 
I 100 MG. P ER  SO. FT. □ 1946-DOT APPLICATIO N RATE 

200  MG. P ER  SO. FT.

A
M O N TH S A F T E R  S PR A Y IN G

USPH S-CO G  ATLA N TA , GEORGIA

A VERA G E

JA N U A RY * 15. 1947
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PUERTO R I C O  PROGRAM. In 
a d d i t i o n  to  th e  m a la r ia  
co n tro l  program in  the con­
tin en ta l  United S ta tes ,  proj­
e c t s  have been operated  in  
P u erto  R ico , where malaria  
i s  much more prevalent. There 
i s  a tremendous c o n g e s t io n  
o f  human p o p u la t io n  on the  
island and the socio-economic 
l e v e l  i s  low, which r e s u l t s  
in poor housing co n d it io n s .  
These fa c to rs ,  combined with  
a t r o p ic a l  c l im a te  and the 
enormous d e n s i t ie s  of Anoph­
e l e s  m o s q u ito e s  produced  
in  the numerous swamps and 

ir r ig a t io n  systems, make cond it ions  exceedingly fa v o r a b le  for malaria transmission.  
Control work around m i l i t a r y  bases on the is la n d  began in  1942. I n i t i a l l y  a con­
s iderab le  amount o f  drainage was necessary in  order to reduce and lo c a l i z e  mosquito 
breeding  areas so th a t  l a r v ic id e s  could be applied  e f f e c t i v e l y  and econom ica lly .  
The control work resulted in a great reduction in the abundance of Anopheles albimanus,  
the principal malaria vector o f  the is la n d ,  as measured by animal b a it  trap records 
at the m il i ta ry  estab lishm ents . This reduction was r e f le c te d  in  a rapid decrease in  
malaria transm iss ion  among troops. Figure 3 i l l u s t r a t e s  g r a p h ic a l ly  the decrease  
in malaria ra tes  and albimanus  d e n s i t i e s  a t  four o f  the m i l i t a r y  e s ta b l ish m en ts  
protected by NOVA operat ions  in Puerto Rico from 1942 through 1945. S im ilar  r e su lt s  
were obtained in other protected  areas on the is lan d . A summary o f  the malaria con­
tr o l  a c t i v i t i e s  in Puerto Rico for th is  f i s c a l  year i s  given in the se c t io n  d ea ling  
with D i s t r i c t  No. 6.

M A L A R I A  B I O N O M I C S  S T U D I E S
To m aintain  o b serv a t io n s  o f  f a c t o r s  which might culm inate in the tran sm iss ion  

o f  malaria, s tu d ie s  were continued at the Emory U n iv ers i ty  F ie ld  S ta t io n ,  Newton, 
Georgia, supported co o p er a t iv e ly  with Emory U n iv e r s i ty .  Data o b ta in e d  from t h i s  
p roject permits current, c r i t i c a l  eva lu ation  o f  the m alaria  transm ission  p o te n t ia l  
in  a rep resen ta t iv e  malarious area which has experienced high endemic ra tes .  F ield  
o b se r v a t io n s  are concerned with (1 )  d e t e c t in g  m alaria  in man, (2) ev a lu a t io n  o f  
Anopheles  d e n s i t i e s ,  and (3) s tu d ie s  o^ p h y s ic a l ,  b io l o g i c a l ,  and o th e r  fa c to r s  
which may influence malaria occurrence.

•  HUMAN MALARIA SURVEYS.  Regular v i s i t s  were made to homes o f  r e s id e n t s  in the  
experim ental area to  d e te c t  ca se s  o f  human m alaria . On these v i s i t s ,  which were 
made by nurses experienced in  m alaria  symptomatology, ca refu l  c l i n i c a l  h i s t o r i e s  
were taken to d isco v er  symptoms su g g es t iv e  o f  malaria. When in d ic a te d ,  blood films  
were obtained for laboratory examination. P er io d ica l  b lo o d -f ilm  surveys a lso  were
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made. No case  o f  c l i n i c a l  or laboratory-  
diagnosed malaria was detected  th i s  year 
making th is  the th ird  consecutive  year o i  
a z e r o  m alaria  r a t e .  In y ea r s  p r io r  to  
1944, 20 percent o f  the inhabitants ot the 
area had p o s it iv e  blood f i lm s .  I b is  marked 
reduction in the malaria rate occurred in 
the absence of any control measures. Obser­
vations were d irected  toward evaluation  of 
the fa c to rs  which may be r e la t e d  to th is  
phenomenon.

•  STUDIES ON MOSQUITOES.  R o u t i n e  m e a s u r e ­
m e n t s  o f  A n o p h e l e s  l a r v a e  a n d  a d u l t s  a t  

e s t a b l i s h e d  c o l l e c t i n g  s t a t i o n s  f a i l e d  t o  
i n d i c a t e  a n y  v a r i a t i o n s  f r o m  p r e v i o u s  

y e a r s .  R e c o r d s  on  t h e s e  s t a t i o n s  now c o v e r  
m o r e  t h a n  f i v e  y e a r s ,  d u r i n g  w h i c h  t i m e  
p o p u l a t i o n s  o f  A n o p h e l e s  h a v e  b e e n  u n i f o r m  
w i t h  r e g a r d  t o  c o m p a r a t i v e  d e n s i t i e s  a n d  
a r e a l  e x t e n t .  O b s e r v a t i o n s  d i d  i n d i c a t e  
h o w e v e r ,  t h a t  l o n g e v i t y  o f  i n d i v i d u a l  
g e n e r a t i o n s  m a y  v a r y  c o n s i d e r a b l y  d u r i n g  
a n y  g i v e n  s e a s o n  o r  b e t w e e n  d i f f e r e n t  
s e a s o n s .  To o b t a i n  m o r e  p r e c i s e  i n f o r m a t i o n  

o n  t h i s  p o i n t ,  e f f o r t s  w e r e  m a d e  t o  c o l o ­
n i z e  l o c a l  s t a i n s  o f  A .  q a a d r i m a c a l a t a s  
f o r  i n t e n s i v e  l a b o r a t o r y  s t u d y  u n d e r  
c o n t r o l l e d  c o n d i t i o n s .  L a t e  i n  t h e  y e a r  
s t u d i e s  w e r e  b e g u n  t o  d e t e r m i n e  t h e  
n a t u r a l  f e e d i n g  h a b i t s  o f  t h e  A n o p h e l e s  

s p e c i e s  i n  t h e  a r e a .

•  PHYSICAL AND OTHER OBSERVATIONS. C l i m a t i c  
d a t a  w h i c h  m a y  b e  r e l a t e d  t o  m o s q u i t o  
l o n g e v i t y  w e r e  o b t a i n e d  a t  r e g u l a r  a d u l t  
m o s q u i t o  c o l l e c t i n g  s t a t i o n s  a n d  a t  b r e e d ­
i n g  p l a c e s .  I n f o r m a t i o n  s e c u r e d  w a s  u s e d  
i n  c o n n e c t i o n  w i t h  A n o p h e l e s  p o p u l a t i o n  

s t u d i e s  a n d  a s  a  b a s i s  f o r  p l a n n i n g  w o r k  
w i t h  m o s q u i t o e s  i n  t h e  l a b o r a t o r y .  S t u d i e s  
w e r e  a l s o  m a d e  o n  t h e  r e l a t i o n  o f  h y d r o l ­
o g y ;  i . e . ,  g r o u n d  w a t e r , ,  s t r e a m  f l o w ,  a n d

(TOP) P u b l i c  h e a l t h  n u r s e  c o l l e c t i n g  m a l a r i a  
d a t a  d u r i n g  a home v i s i t  i n  Ba k e r  C o u nt y  Ga. 
( C E N T E R )  G a g i n g  s t a t i o n  i n  P “ t n e y  •
Emory U n i v e r s i t y  F i e l d  S t a t i o n .  (BOTTOM) C o l  
l e c t i n g  a d u l t  A n o p h e l e s  f r o m  s t a b l e  i n  Ba k er

C o u n t y .
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p rec ip ita t io n  to the occurrance o f  Anopheles  breeding p laces .  Data c o l le c te d  during 
the p a s t  s e v e r a l  years were analyzed in an e f f o r t  to determine formulae for  pre­
d ic t in g  the development of optimum c o n d it io n s  for Anopheles  breeding, l lydro log ic  
data were c o l l e c t e d  with the cooperation o f  the Water Resources Branch o f  the U. S. 
G eological Survey.

E N C E P H A L I T I S  P R O J E C T
Hie CDC i s  cooperating with the Hooper Foundation o f  the U n ivers ity  o f  C a liforn ia  

in a study on the epidemiology o f  Western equine and St.  Louis e n c e p h a l i t i s .  Two 
f u l l - t i m e  CDC personnel have been a ss ig n ed  to  t h i s  work, an en to m o lo g is t  and an 
o r n i th o lo g is t .  F ie ld  s tu d ie s  have been carried  out in Kern County, C a l i fo r n ia ,  an 
endemic area for encephalitis ,  with a laboratory located at B akersfield .

The i n v e s t i g a t i o n s  o f  the e n c e p h a l i t i s  p r o je c t  inc luded  s tu d ie s  on the h a b i t s  
and b io lo g y  o f  several s p e c ie s  o f  m osquitoes considered as p o te n t ia l  v ec to rs ,  and 
the re la t io n sh ip  o f  these mosouitoes to the more common sp ec ie s  o f  w ild  b irds which 
may be p o ten tia l  reservoirs  o f  e n c e p h a l i t i s .  At le a s t  two sp ec ie s  o f  m ites co l le c ted  
from the n e s ts  o f  wild b irds were found in fec ted  with e n c e p h a l i t i s  and p o in t  to the  
poss ib le  importance o f  these m ites  in maintaining the in fe c t io n  re serv o ir  in birds.  
From w ild-caught Culex t a r s a l i s ,  four s tr a in s  o f  Western equine e n c e p h a l i t i s  have 
been i s o l a t e d .  Continual o b serv a t io n s  o f  the w ild  b ird s  in Kern County were made 
during the year including stud ies  on population, seasonal migration, lo ca l  movements, 
h a b ita t s ,  n e s t in g ,  and feed ing  h a b i t s .  S tu d ie s  are being made to f in d  out those  
m osquitoes which conwonly feed  on both b ir d s  and man and thus may be p o t e n t ia l  
vectors  o f  e n c e p h a l i t i s  to humans. To determine which b ird s  are r e g u la r ly  fed on 
by m osqu itoes ,  b lood smear exam in ation s  and su b in o c u la t io n s  in t o  c a n a r ie s  were 
made and show that malaria i n f e c t i o n s  are r e la t i v e l y  common in the w ild  b irds  o f  
Kern County and in d ic a t e  the h a b it  o f  m osou itoes  feed in g  on b ir d s .  A r e l a t i v e l y  
high percentage  o f  w ild-caught Culex t a r s a l i s ,  C. s t igmato  soma, and C. quinque-  
f  a s c i  atu s c o n ta in e d  Plasmodium i n f e c t i o n s .

The b io lo g ic a l  work on the mosquito v ec to rs  o f  e n c e p h a l i t i s  have included s tu d ­
ie s  on f l i g h t  range (C. t a r s a l i s  may f l y  as far  as 2 1 /2  m i le s  but u s u a l ly  i t s  
range i s  l e s s  than 1 m i le ) ,  and p r e c ip i t i n  t e s t s  to determ ine feed in g  h a b i t s  on 
humans (C. t a r s a l i s  fed about 1 /3  o f  the time on humans and 2 /3  o f  the time on 
b ir d s ) .  An in s e c t a r y  for  c o lo n iz in g  C. t a r s a l i s  and o th er  mosquito s p e c i e s  has 
been c o n s tr u c ted .

D I A R R H E A  —  D Y S E N T E R Y  F L Y  C O N T R O L  P R O J E C T
The d iarrhea-dysentery  control p r o je c t ,  s ta r ted  in 1945 in cooperation  with the  

National I n s t i t u t e  o f  Health, i s  designed  to  study the e f f e c t  o f  c o n t r o l l in g  f l y  
p op u la tion s  on the in c id e n c e  o f  d y s e n t e r ic  d i s e a s e s  in the h ig h ly  endemic area  
of Hidalgo County, Texas. In th is  county nine towns were chosen for the investigation;  
f ive  towns were treated  with DDI fo r  f ly  control and four were l e f t  untreated . Ihe  
headouarters for th is  project i s  in Pharr, Texas.

I t  became apparent early in th i s  work that the reduction in f ly  populations effec ted  
through the control work was correlated  with a decreased dysentery rate, as indicated
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by a comparison of data from 
treated  and untreated towns. 
Further refinem ents  o f  con ­
tr o l  measures and eva lu ation  
procedures have been carried  
ou t .  For exam ple, s p o t  re - 
t r e a t m e n t  o f  t h o s e  a r e a s  
showing high f l y  indices has 
proven as e f f e c t i v e  as to ta l  
area re trea tm en t.  This pro­
ced u re  has e l i m i n a t e d  u n ­
n e c e s s a r y  work and reduced 
o p e r a t i o n a l  and m a t e r i a l  
c o s t s .  Good con tro l  of f l i e s  
was obtained in treated towns, 

compared to untreated towns, as shown in Figure 4. In s tu d ie s  made on the duration  
o f  e f fec t iv en ess  o f  DDT res id u a ls  on outdoor surfaces, i t  was. found that DDT emulsions 
were more e f f i c i e n t  than the suspensions tested .  Also, in these t e s t s ,  Phoenicia  spp. 
were shown to be more r e s i s t a n t  to  DDT than Musca domest ica.  Further s tu d ie s  along 
th is  l in e  are underway.

I t  was not p o ss ib le  to completely evaluate  the several types o f  control equipment 
used as to the degree o f  control o b ta in a b le  with each because the outcome o f  the 
ep idem iologica l s tu d ies  was dependent upon m aintaining e f f e c t i v e  f l y  con tro l.  How­
ev er ,  in form ation  on the a d a p t a b i l i t y  o f  th e  eauipment to  f i e l d  c o n d it io n s  was

24
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F l y  C o n t r o l  — M i s s i o n ,  T e x a s .  
F l i e s  on g a r b a g e  a t  s m a l l  dump 
i n s i d e  u n t r e a t e d  town.

obta ined . The space spray  
equipment tested  thus far has 
required supplemental hand- 
applied res id u a l spraying in 
order to  m ain ta in  good f l y  
c o n t r o l .  Hand s p r a y in g  i s  
most dependable, but opera­
tional co sts  of th is  type of 
ap p lica t io n  are heavy. Dur­
ing the coming year further  
e v a lu a t io n s  o f  i n d i v i d u a l  
items and c o m b in a t io n s  of  
equipment and o f  methods w i l l  be made. Outdoor l l y  g r i l l  counts  and indoor i l y  
survey metliods were modified to adapt the records to IBM a n a l y s i s .

S p ec ia l  s tu d ie s  to d isco v er  the p o s s ib l e  r e la t io n s h ip  of o th er  i n s e c t s  to the  
spread o f  d ysentery  are under way. T hese in c lu d e  in v e s t i g a t i o n s  on th e  migratory  
habits o f  roaches s in ce  preliminary data in d ic a te  a s ig n i f i c a n t  reduction o f  roach 
populations  in p r i v i e s  in tr ea te d  towns. The h a b it s  o f  the eye  gnat, H i p p e l a t e s  
in re la t io n  to p o s s ib le  transm ission  o f  d is e a s e  a lso  i s  r e c e iv in g  co n s id e ra t io n .

W A T E R — H Y A C I N T H  I N V E S T I G A T I O N S
During the year cooperative work with the U .S .  Engineers Department was continued 

in connection with the water-hyacinth in v e s t ig a t io n s  started  in 1945. Special reports  
were received from the Department o f  A gr icu ltu re  and the Fish and W i ld l i f e  Service  
covering t h e i r  i n v e s t ig a t io n s  to d a te .  D iv i s io n  en to m o lo g is ts  a s s ig n e d  to  these  
stu d ies  held  conferences  with a r e p r e s e n ta t iv e  o f  the USPHS o f f i c e  o f  Water and 
San ita t ion  I n v e s t ig a t io n s ,  C in c in n a t i ,  Ohio, and carr ied  on correspondence with  
the several USED o f f ic e s  involved.

I t  was pointed out by USPHS personnel that the fo llow ing  p u b lic  h ea lth  problems 
are involved in  water-hyacinth-covered areas, and in the p o ss ib le  eradication  methods:

1. Mosquito production.
2. Taste and odor d i f f i c u l t i e s  which might arise  from the use o f  2,4-D.
3. Toxicity o f  2,4-D to humans.
4. Economic damages that have been experienced by the various surface-water supplies

affected by water-hyacinth.
5. Economic lo s se s  that have resulted  from the imposition o f  a heavy organic p o llu ­

tion load caused by decaying hyacinth.
6. Economic l o s s e s  caused by w ater-hyacinth  reducing the reaerat ion  ca p a c ity  o f  

stream s and l a k e s .

Asrangements were made for further p a r t ic ip a t io n  o f  the C incinnati  laboratory in  
investigations o f  some o f  these problems.
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Epidemiology Division

The Epidemiology D iv is io n  determines the e x te n t  and re la t iv e  problem o f  malaria,  
typhus, p o lio m y e l it is ,  and other communicable d isea ses  through analyses of  morbidity  
and mortality s t a t i s t i c s  and other types o f  epidem iological data. From these s tu d ie s ,  
areas are recommended for control operations. The D iv is io n  recommends control meas­
ures and eva lu ates  the e f f e c t iv e n e s s  of co n tr o l  procedures in terms o f  human cases  
and deaths from the d is e a s e s  concerned. This D iv is io n  a l s o  o f fe r s  epidemic aid  to  
S ta te s ,  upon requ est ,  by providing teams o f  tra ined  s c i e n t i s t s  s k i l l e d  in epidemic  
control. The S t a t i s t i c a l  Branch provides s t a t i s t i c a l  serv ices  to other CTC d iv is io n s  
and keeps complete morbidity and m orta lity  records on conmunicable d isea se  in areas 
under control and in other areas o f  the United S t a t e s .  The other three branches o f  
the D iv is ion  are concerned with f i e l d  in v e s t ig a t io n s  o f  typhus, neurotropic v iru s  
diseases, and malaria, respectively .

• C O NS U LT A TI V E  AND S T A TI ST I CA L  S ER VI C ES .  Malaria m orta lity  and morbidity data were 
recorded and r a te s  c a lc u la te d  fo r  s e l e c t e d  S t a t e s ,  c o u n t ie s ,  and c i t i e s  over the 
period 1900-1946. Weekly and monthly morbidity reports  were a lso  recorded and kept 
current. An analysis  o f  typhus fever morbidity for the Nation, individual S ta te s ,  and 
cou n ties  over the p er iod  1941-1945 was completed during the f i s c a l  year. Typhus 
morbidity data for 1946 were processed and prepared for a n a ly s is .  Weekly and monthly 
typhus morbidity reports were a lso  recorded and kept current by S ta te s  and counties .  
P oliom yelit is  morbidity data for the Nation, S ta te s ,  and counties were tabulated, and 
control charts for the 48 S ta te s  were prepared for use in e s t im a t in g  the degree o f  
epidem icity o f  p o l io m y e l i t i s  for the 1947 season. S tu d ies  were begun on the occur­
rences o f  p o l io m y e l i t i s  in S ta te s  where epidemics had occurred in  1945 and/or 1946 
in an attempt to determine whether a lower incidence o f  the d ise a se  had been caused 
in areas where DDT re s id u a l  spray had been a p p lied .  The Laboratory D iv is io n  was 
a ss is ted  in preparing record forms and sampling techniques for a study o f  dysentery  
at the Orient S ta te  School in Ohio, and con su lta tion  s e r v ic e s  were o f fere d  in o u t ­
breaks o f  diarrhea in C o ll ins ,  M iss iss ip p i ,  and Pinson, Alabama. Requests for epidemic 
aid were also received from North Carolina, Florida, Georgia, and Tennessee. Diarrhea 
and ringworm o f  the scalp accounted for seven o f  the ten requests received.

Consultation serv ices  to f i e ld  in v es t ig a t io n  p rojects  included an a n a ly s is  of data 
on rodent examinations made a t  the Thomasville Typhus I n v e s t ig a t io n  P roject  during  
the period October 1945 to September 1946, and o f  data on necropsy s tu d ies  o f  3,144  
rats .  Malaria blood smear survey data from the Malaria F ie ld  In v es t ig a t io n s  p ro ject  
Manning and the S ta te  Hospital in  Columbia, South Carolina, were analyzed. Assistance  
was a lso  given  on s tu d ie s  o f  malaria parasitem ia  prevalence and the s t a t i s t i c a l  
evaluation o f  i n f e c t iv i t y  rates  o f  A. f re eborn i  and quadrimaculatus  mosquitoes. The 
f u l l  time o f  one co n su lta n t was required for a s s i s t a n c e  to the d iarrh ea l d is e a s e  
survey at Pharr, Texas. Tlie Entomology D ivision  was a ss is ted  in mosquito host prefer­
ence studies and in tabulating rodent data co l le c te d  from the f i e ld .
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At the request o f  other d iv is io n s  and agencies, spec ia l tab les  for se lec ted  S ta tes  
by se lec ted  years were prepared for the various communicable d isea ses  and information  
was given in the form o f  t a b le s ,  graphs, ch arts ,  e t c . ,  on p o p u la t io n s ,  c a s e s  o f  
diseases, deaths, la t i tu d e s  o f  areas, and other epidemiological data.

T Y P H U S  I N V E S T I G A T I O N  P R O J E C T
The purpose o f  the Typhus In v est ig a t io n  P ro jec t ,  operating out o f  headquarters in  

Thomasvilie, Georgia, i s  to determine the e f fec t iv en ess  of murine typhus fever control 
methods, p a rt icu la r ly  DDT dusting, as they a f f e c t  such epidemiological aspects of  the 
disease  as human inc idence ,  reservo ir  (r a t )  prevalence, and abundance o l  p o ten t ia l  
vectors (r a t  e c t o p a r a s i t e s ) .  These  s tu d ie s  are an attempt to  prov ide county-wide  
measurements o f  the epidemiological aspects o f  murine typhus fever in three counties  
in Georgia, with one county as a control check.

•  PROCEDURE. Dusting operat ions  with ten percent DDI in  p y r o p h y l l i te  was begun in  
Brooks County in April 1946. Three rounds were completed in 1946, and one in May and 
June 1947. The f i f t h  round w i l l  be completed during August and September 1947. A ter  
September 1947 operations w i l l  be considerably decreased, to inc lude only the coil- 
tinuation o f  studies pertaining to the three principal aspects o f  typhus epidemiology.  
Dusting was begun in Thomas County in May 1946, inc lud ing  three rounds in 1946 and 
two in 1947. The f i f t h  round w i l l  be f in ish ed  in June and Ju ly  1947, a f t e r  which 
operations w i l l  be cu r ta i le d  in  a manner s im i la r  to Brooks County. A rat poisoning  
campaign was ca rr ied  on during May and June 1946 in  Decatur County. The Fish and 
W ildlife Service  a lso  promoted sane rat poisoning a c t i v i t i e s  in th is  county. Another 
factor which may a f f e c t  the typhus p ic tu re  in th is  county i s  the DDT residual spray

program for malaria c o n tr o l ,  which might 
have in c id e n ta l  e f f e c t s  on rat ec top ara­
s i t e s  (two rounds o f  r e s id u a l  sp ra y in g  
were completed in  1946 and 1947 re sp e c ­
t i v e l y ,  and the f i f t h  spray round w i l l  
be completed in  September 1 9 4 7 ) .  Grady 
County was designated as the check county, 
and has no r a t  c o n tr o l  or e c t o p a r a s i t e  
control program. Operations in th is  coun­
ty were limited to s tu d ies  of  human typhus 
in c i d e n c e ,  r e s e r v o i r  p r e v a l e n c e ,  and 
measurement o f  th e  abundance o f  r a t  
ec to p a ra s ite s .

•  HUMAN INCIDENCE ST UD IES .  Figure 1 shows 
grap h ica lly  a m athem atically  s i g n i f i c a n t  
decrease fo r  19 46 as compared with  1945 
in Brooks, Thomas, and Decatur c o u n t ie s ,  
and a s l i g h t  in c r e a s e  in  Grady County.
Although the work may not be co n s id ered  
complete u n t i l  data through March or April 
1948 i s  obta ined, s im i la r  trends seem to  
be p resent fo r  the f i r s t  s i x  months o f  
1947, w ith  no confirmed ca se s  in  Brooks
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N u r s e  t a k i n g  a b l o o d  s a m p l e  f r om a s u s p e c t e d  
t y p h u s  f e v e r  v i c t i m .  T h o m a s v i l l e ,  Ga.

County, f i v e  in Thomas County, three in  
Decatur County, and ten in Grady County.

•  RESERVOIR STUDIES. Figure 2 i l l u s t r a t e s  
graphically the percentages of trapped rats 
p o s i t iv e  to  the murine typhus complement- 
f ix a t io n  t e s t  in  each o f  the four counties  
studied. The data prior to April 1946 rep­
resents survey trappings in which rats were 
caught in d i f f e r e n t  areas each month. In 
general,  the higher percentages represent  

groups o f  ra ts  trapped in b usiness  d i s t r i c t s .  A fter A pril 1946, the data show the 
re su lts  o f  repeated trappings in representative s ta t io n s ,  following a four-week trap­
ping schedule. I t  w i l l  be noted that there seems to be a d e f in i t e  downward trend in 
the percent o f  ra ts  p o s i t iv e  to the typhus com plement-fixation t e s t  in  Brooks and 
Thomas counties ,  while Grady County remained a t  a fa ir ly  high l e v e l .  Decatur County 
experienced some rather wide f lu c tu a t io n s .  The obvious humps in the Thomas County 
trend o f  p o s it iv e  rats and the le s s e r  humps in the Brooks County trend may be a sso c i­
ated with the in term itten t  nature o f  DDT dusting operations, or there may be a con­
nection with the normal seasonal f luctuations  o f  the various p o ten tia l  e c to p a ra s ite  
v e c to r s .  In s p i t e  o f  these  temporary upward swings, the o v e r - a l l  trend i s  s t i l l  
d e f in i t e ly  downward in  Brooks and Thomas counties .

•  VECTOR STUDIES. Four s p e c ie s  o f  e c t o ­
p a r a s i t e s  r e p r e s e n t  over 95 p ercent of  
those c o l l e c t e d  from domestic rats in the 
area . They are :  X e n o p s y l l a  c h eop i s  and 
L ep to p s y l la  s e g n i s ,  f l e a s ;  Liponyssus ba- 
c o t i ,  mite; and Polypax spinulosa,  louse .  
The data indicate that X. cheopis and L. seg­
nis  were s a t i s f a c t o r i l y  contro lled  in the 
co u n t ie s  d u s ted .  A ls o ,  L. b a c o t i  and P- 
spinulosa  seem to  have been s l i g h t l y  sup­
pressed in  the two dusted c o u n t ie s .

•  DISCUSSION. The decrease in human cases  
of murine typhus fever in Brooks and Thomas 
cou n ties  can probably be cred ited  to the 
DDT dusting operations . While the reduction 
in rat f le a s  is  apparently the outstanding  
r e s u l t  of d u st in g ,  many other factors  d e ­
mand c o n s i d e r a t i o n .  Perhaps the minor 
e f f e c t s  upon other rat ec to p a ra s ite s  were 
s u f f i c i e n t  to  d isturb  the chain of events  
which r e s u l t s  in  the maintenance of mu-

FIG.2 MURINE TYPHUS COMPLEMENT-FIXATION 
T ESTS  OF DOMESTIC RATS *
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T y p h u s  l a b o r a t o r y  a t  T h o m a s -  
v i 1 l e  , G a .

r ine typhus in  the rodent  
reservoirs .  Perhaps the rat 
k i l l i n g  p o t e n t i a l i t i e s  o f  
DOT in pyrophy1l i t e  , as no­
ted in the f i e l d  and c o n ­
firmed in a B a t t u s  r a t t u s  
colony at th is  s t a t io n ,  may 
be s u f f i c i e n t  to  reduce t y ­
phus transmission within the 
reservoir and to  man. Since  
human in c id e n c e ,  r e serv o ir  
prevalence of typhus, and the 
abundance of ectoparasites have 
not deviated from expected values in Grady County, i t  can probably be assumed that  
survey rat trapping as carried out in each o f  the four counties cannot be responsible  
for any of the epidemiological changes noted in Brooks, Thomas, and Decatur counties.  
It  i s  d i f f i c u l t  to determine whether rat poisoning was the major cause o f  the decrease 
of human typhus inc idence  in  Decatur County because DDT res id u a l spray operations  
have complicated the p ic tu re .  However, the data do show that the o v e r -a l l  populations  
of ectoparasites  were not m a ter ia l ly  a f fe c te d  by rat poison ing  op erat ion s .  Supple­
mentary stud ies  conducted to determine the extensiveness  o f  p o ten t ia l  typhus re ser ­
voirs in other than domestic r a t s  have y ie lded  typ h u s-p os it ive  Eastern cotton  ra ts ,  
dogs, house mice, cotton mice, Florida opossums, Eastern c o t to n ta i l  rabb its ,  Southern 
fox s q u i r r e l s ,  and blue ja y s .

N E U R O T R O P I C  V I R U S  D I S E A S E  
I N S E C T  C O N T R O L  P R O J E C T

A virus laboratory was estab lished  at Montgomery, Alabama, for f i e ld  in v est ig a tio n s  
of the control o f  insect-borne neurotropic virus d iseases . P o liom yelit is  was the f i r s t  
problem attacked. The accomplishment o f  rapid f l y  control in an urban community was 
the irrmediate o b jec t iv e ,  to be followed by the ap p licat ion  o f  th is  rapid f ly  control  
technique in three c i t i e s  with early  p o l io m y e l i t i s .  The u ltim ate o b je c t iv e  o f  th is  
project i s  to in v e s t ig a te  and control neurotropic v iru s  d ise a se s  which are in s e c t -  
borne, such as Western and Eastern equine encephalom yelitis, S t .  Louis s leep in g  s ick ­
ness, lymphocytic choriom eningitis, and others.
•  FLORENCE POLIO OUTBREAK. During l a t e  May 1946 an epidemic o f  p o l io m y e l i t is  began in  
Lauderdale County, in  the v i c i n i t y  o f  F lorence ,  Alabama. O bservations o f  the f y 
densit ies  and preliminary experiments in f ly  control were s tarted  la t e  in  June, when 
the epidemic was already nearing i t s  peak. Intensive  f ly  control operations were not 
bepun u n t i l  l a t e  Ju ly  -  too  l a t e  for even p o s s ib le  ep id em io lo g ica l  s ig n i f i c a n c e .  
Various control measures were studied u n t i l  October 2 , and f ly  counts were continued
until November 1. . . , ,

EDI' was s e le c te d  for the emergency co n tro l  o f  f l i e s  by a d u l t i c id e  methods on a
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community-wide b a s i s .  Two 
types of CDT application were 
u til iz ed :  (1) residual spray­
ing  of surfaces with 200 mg. 
of CDT per square foot, which 
was abandoned as being  too  
slew and costly; and (2) ther- 
mol a e r o s o l  space spraying  
from a ir p la n e s  and ground  
equipment. A coarse p a r t ic le  
s iz e  (200 microns mean diame­
ter) and an application  rate  
of 0 .3  pound of DDT per acre 
were found to be optimum for 
airp lane aerosols. Treatment 
by airplane was conducted on 
a w eekly  b a s i s .  For heavy  
a ero so lin g  o f  a l l e y s  and dumps, 2Vi to f iv e  percent DDT in xylene emulsion or fuel  
o i l  was applied by ground equipment. Open garbage dumps were trea ted  d a ily  at the
rate o f  one pound o f  DDT per acre to cope with the d a i ly  in troduction  o f  fresh f ly
larvae in the co llec ted  garbage.

•  EVALUATION METHODS. The f ly  index used in th i s  study was based on the counting of  
f l i e s  which a l igh ted  on a yard square g r i l l  placed on areas o f  h igh est  f ly  den sity .  
For any area the f l y  index was ca lcu la te d  by averaging the h ig h e s t  o f  nine g r i l l  
counts in each c i t y  block. This weighted f ly  index lessened the importance of errors 
inherent in such a counting method. Control was considered s a t is fa c to r y  where the f ly

index was le s s  than f i v e .  Figure 3 sum­
m a r izes  the s e a s o n ' s  c o n t r o l  r e s u l t s  
evaluated by the g r i l l  method. In counting 
a c t iv e  l i v i n g  f l i e s  on the g r i l l ,  only  
a g en er ic  i d e n t i f i c a t i o n  was f e a s i b l e .  
However, f l i e s  captured in traps over a 
variety  of baits  were retained for sp e c i f ic  
c l a s s i f i c a t i o n s .  The p r i n c i p a l  use of  
these  was for v iru s  i s o l a t i o n  from pools  
of a s i n g l e  sp ec ie s  of f l i e s .  The remain­
ing  were to  be used in  museums and for  
te a ch in g  p u r p o s e s .

•EPIDEMIOLOGY. A lth o u g h  th e r e  was a 
p a u c ity  of p a r a ly t i c  c a s e s ,  the  s t o o l s  
of 34 cases c l i n i c a l l y  diagnosed as p o l io ­
m yelit is  were examined for virus by inocu­
l a t i o n  in t o  A fr ic a n  green  monkeys and

F l i e s  were  c a p t u r e d  i n  t r a p s  f o r  v i r u s  
i s o l a t i o n .
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e ig h t  c a s e s ,  or 24 p ercent,  were found to be p o s i t iv e .  The sera from 39 p a t ie n t s  
were examined by v iru s  n e u t r a l i z a t io n  procedures for ev id en ce  o f  in f e c t io n  with  
other n eu ro tro p ic  v iru s  d i s e a s e s .  A l l  sera  were n e g a t iv e  for  Eastern  and West­
ern equine e n ce p h a lo m y e l i t is  as w e ll  as S t .  Louis e n c e p h a l i t i s .  Twenty-one d i f ­
feren t l o t s  o f  f l i e s  were examined fo r  the v ir u s  o f  p o l i o m y e l i t i s ,  w ith  n eg a ­
tive re su lts .  These lo t s  included Musca domest ica,  Muscina a s s i m i l i s  and s tabulans ,  
Ophyra leucostoma, Phoenicia  p a l l e s c e n s ,  s e r i c a t a ,  and c a e r u l e i v i r i d i s ,  C a l l e t ro g a  
m ace l lar ia ,  Phormia regina ,  Hydrotaea houghi i ,  and two su b -g en er ic  p oo ls  o f  the 
Sarcophagidae, r e s p e c t iv e ly .

• MISCELLANEOUS A C T I V I T I E S .  Mosquitoes were c o l le c te d  for e n c e p h a l i t i s  s tu d ie s  from 
v ic in i t ie s  where e n c e p h a l i t i s  cases  had been reported. The most common sp ecies  c o l ­
lected in their  order o f  abundance were Culex quinquefasciatus , Anopheles quadrimacu- 
latus, and Culex e r r a t i c u s .  A large  c o l l e c t io n  o f  m ites,  Liponyssus  s y l v i  arum, were 

made from an abandoned s ta r l in g  n es t  for v irus s tud ies .  IXiring the winter o f  1946-47 
and the subsequent spring, most a c t iv i t i e s  were d irected  toward preparing to operate 
three f ly  control programs in  the summer o f  1947 in  c i t i e s  with ea r ly  epidemics o f  
po liom yelit is .  However, during the ear ly  summer o f  1947 no epidemics occurred on a 
scale and in a geographical lo ca t io n  w ith in  the scope o f  the p ro ject .

M A L A R I A  I N V E S T I G A T I O N S  P R O J E C T S

•  MALARIA FIELD I NVESTIGATIONS . The Malaria F ie ld  In vest iga tion s  program in Manning, 
South Carolina, for th i s  f i s c a l  year was planned as a follow-up of previous s tu d ies  
on the e f f ic a c y  o f  DDT residual spraying in preventing human malaria in an endemic 
area. The experience during the previous year was that even with a r e la t i v e l y  low 
malaria prevalence (about f iv e  percent) malaria transm ission  was more frequent in  
an unsprayed area than in one that had been sprayed. This year i t  was found impossible 
to continue to withhold spraying from the unsprayed area because o f  the great clamor 
from the people involved , who were e n t ir e ly  surrounded by areas in which houses had 
been sprayed. Therefore, i t  was decided to  spray the en tire  study area, and to compare 
this area sprayed only one year' with a s im ila r  area sprayed two consecutive  y^ars. 
In order to reduce the to ta l  budget o f  the p ro ject ,  monthly blood smear surveys were 
continued in only a part o f  the o r ig in a l  study area. A p opu lation  o f  2 ,0 0 0  people  
was thus surveyed each month; the remaining o f  1 ,000 people of the o r ig in a l  study  
area were tested every three months.

The entomological program consisted o f  continuing mosquito inspections, c o l le c t io n s ,  
and d isse c t io n s .  The inspection  s ta t io n s  chosen were natural r e s t in g  p laces ,  mainly 
mule stab les ,  as in the previous year. The number of inspection s ta t io n s  was reduced  
in proportion to  the reduced s t a f f .  Specimens for  d is s e c t io n  were c o l l e c t e d  from 
stations in which in fected  mosquitoes had been co l le c te d  previously or from s ta t io n s  
located neat houses containing known human cases o f  malaria.

The parasitem ia prevalence in  the study area remained very low ( l e s s  than one 
percent) throughout the 1947 f i s c a l  year, except for a lo ca l ized  in crea se  in March 
1947. Reports o f  i l l n e s s  from a l l  causes  and from malaria were markedly l e s s  than 
in the previous yea r .  There was very l i t t l e  reported use o f  a n t i -m a la r ia l  drugs.  
The low prevalence, o f  malaria invalidated  any measure o f  the e f f i c a c y  o f  DDT through 
comparison o f  the two areas. I t  i s  probable that the DDT spraying played a part in 
the virtual absence o f  malaria-carriers in the study area during the year, e s p e c ia l ly
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T a k i n g  a t h i c k  b l o o d  s m e a r .

the f a l l  months. I t  i s  to be remembered, 
h ow ever, th a t  th ere  had been a s te a d y  
decrease in malaria prevalence from Octo­
ber 1944 (20 percent) to the present time. 
This trend began to manifest i t s e l f  rapid­
ly  even prior to spraying in the spring of  
1945. With the exception o f  a small r is e  in 
prevalence during the f a l l  o f  1945, which

was enough to  show a small but s i g n i f i c a n t  d i f f e r e n c e  between the sprayed and un - 
sprayed areas, the prevalence seems to  have s e t t l e d  down to a f a i r l y  steady le v e l  
o f  about one-half o f  one percent. It  i s  s i g n i f i c a n t  that the usual f a l l  r i s e  did not 
occur in 1946. In March 1947 an unusual increase  in parasitemia prevalence occurred 
in a f a i r ly  l o c a l i z e d  area. Although many o f  th ese  in d iv id u a ls  had shown no para­
s item ia  in two years o f  con secutive  monthly t e s t i n g ,  the occurrence at t h i s  time 
o f year, with in s u f f ic ie n t  evidence o f  mosquito transmission, favored the p o s s ib i l i t y  
that the malaria being evidenced had been contracted some time in the past. A simul­
taneous increase in complaints o f  i l l n e s s  in th i s  area, with symptoms ol co ld s  and 
f lu ,  may have been a p rec ip i ta t in g  factor  in causing re lap ses  of la te n t  in f e c t io n s  
acquired p rev io u s ly .  Following th i s  occurrence , parasitem ia  dropped again to  the 
previous lev e l .

The mosquito populations during 1946 fo llow ed  the same d is tr ib u t io n  p attern s  o f  
previous y ea r s ,  but' in  sm aller  numbers. A. quadr imaculatus  and A. c r u c ia n s  were 
the predominant s p e c i e s .  During 1947 the A. quarlrimaculatus  populations were even 
lower than in 1946. This was undoubtedly caused by the rapid draw-down o f  the re ser ­
vo ir  in 1947, because the reservoir  i s  the main breeding place for quarlrimaculatus  
in the study area. A. crucians  were not e f fe c te d  so  d r a s t ic a l ly ,  s ince th e ir  breeding 
occurs throughout the study area.

Infected  mosquitoes with sp o ro zo ite s  and o o cy sts  continued to be found in small 
numbers, but with rates higher than the parasitemia prevalence would seem to warrant. 
These mosquitoes were co llec ted  from stab les  adjacent to houses that had been sprayed.
The sporozoite  in f e c t io n  rate for A. quadrimaculatus  in 1946 was 0 .06  percent. The 
rates for -4. crucians  continued to be much higher than for quadrimaculatus,  with 0 .34  
p ercen t in 1946 and 0 .1 1  p erc en t  in 1947. Four o f  the 11 i n f e c t e d  c r u c i a n s  in  
1946 had o o c y s t s  as w e l l  as s p o r o z o i te s ,  w hile  one o f  the th ree  in 1947 showed 
o o c y s t s .  One c r u c i a n s  not inc lud ed  in  the a d ja ce n t  ta b le  showed o o c y s t s  o n ly .  
E ffo r t s  to e s t a b l i s h  a l in k  between the i n f e c t e d  A. c r u c ia n s  and human m alaria  
transm ission  were made in  cooperation  with the Malaria I n v e s t ig a t io n s  Laboratory 
o f  the N ational I n s t i t u t e  o f  H ealth , Columbia, South C aro lin a , by feed in g  w ild -  
caught A. c r u c i a n s  on h o s p i t a l  p a t i e n t s .  T h e se  m e a s u r e s  have thus far been
u n s u c c e s s fu l .  _

An avian malaria survey conducted during the winter months by shooting and trap­
ping 220 b irds  showed about n ine p ercen t p o s i t i v e ,  most o f  th ese  being  E n g lish  
sparrows. Attempts at in f e c t in g  45 -4. crucians  by feeding on in fec ted  b irds showed 
no p o s i t i v e s  on d i s s e c t i o n  o f  15 su r v iv in g  m osq u itoes .  Attem pts at fe ed in g  A. 
punct ipennis  and C. e r r a t i c u s  were u n su ccess fu l .  Host p r e c ip i t in  t e s t s  on approxi­
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mate 1 y 1 000 c r u c u n s  during A p r i l  -  June 1947 showed on ly  one human and two 
a v i a n  r e a c t io n s , the m ajority  showing equine blood r e a c t io n s .  Further i n v e s t i ­
gations in to  the p o s s ib le  ro le  o f  A. crucians  in  human m alaria transm ission  were

planned.

•  COOPERATIVE S T U D I E S .  CDC worked in c lo s e  cooperation with the N ational l n s t i t u t e  
of Health on two phases of malaria in v e s t ig a t io n s :  (1) the r e la t io n sh ip  o f  in c 
t iv ity  of malarias o f  foreign o r ig in  to  n a t iv e  humans and Anopheles mosquiVoes 
cooperation with the D iv is io n  o f  I n fe c t io u s  D isea se s ,  Malaria I n v e s t ig a t io n ,  Labo­
ratory, Columbia, South Carolina; and (2) the chemotherapy o f  malaria, carried o y
the Division of Tropical Disease, Bethesda, Maryland.

In regard to the f i r s t  project,  a f i e ld  study in the Santee-Cooper area o f  native  
Plasmodium falciparum  in Negroes shewed that p a tien ts  with r e la t iv e ly  lew S " ~ to c y te  
densities presumably chronic in f e c t io n s ,  in fe c te d  mosquitoes which fed upon them 
T W  „ .th  th e  h ig h e s t  ,» * , t o c y t e  d e n . i t « *  d id  n o t  . „ f e e t  T hese
i„  coo ler  months o f  th e  y ea r  . »  - e l l  s s  >n th e  s « - e r  0 1  “
upon P falciparum  p a t ie n t s ,  14.7 percent were in f e c t e d .  Of 6 ,500  w w p i t o e s  d is  
sected 2 5 percent showed in fec t io n s .  This indicated  that patients with a 1°*-grade 
gameto'cytemiT could spread the d ise a se  and that the number o f  gametocytes present
did necessarily indicate the in fect iven ess  of the patient.

Foreign P. vivax  malaria induced in n e u r o s y p h i l i t i c s  revealed that Mediterranean  
and Pacffic  s t r a in s  were s im ila r  in parasitem ia  d e n s i t i e s  and f e b r i l e  responses .

MOSQUITOES DISSECTED DURING 1 9 4 6 - 4 7  AND NUMBER FOUND 
POSI TI VE FOR SPOROZOITES 

MANNING, S .  C.

A. Dll A DRIMACULATUS A.  CRUCIANS A.  PUNCT1 PENNI S

NUMBER
DISSECTED

NUMBER
POSI TI VE

NUMBER
DISSECTED

NUMBER
POSITIVE

NUMBER
DISSECTED

NUMBER
POSI TI VE

1946

J u l y 4,197 4 941 5

Augus t 3,511 2 751 3

Se pt emb er 1,444 0 254 1

Oc t o b e r 1,541 0 324 0

Nov. — Dec. 93 0 854 2 ---------------

TOTAL (1946) 10,786 6 3,224 11 ■

1947 

March — A p r i l 58 0 609 0 51 0

May 230 0 1,204 2 5 0

June 374 0 878 1 1 0

TOTAL (1947) 662 0 2,691 3 _ 57 0

jsy of the David J. Sencer CDC Museum
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i t o e s  on a m a l a r i a  p a t i e n t .

The p e r io d ic i t i e s  of the te r t ia n  p - m y . -  
averaged 44.5  hours, ranging from 43 .0  to  
45 .1  hours. None showed a 48-hour Pe r l ° '  
d ic i ty  The maximum fevers usua lly  precede
the maxinum parasitemias C h i l l s  were more
fr e q u e n t ly  p r e se n t  w ith  the f i r s  
fevers than with the la t e r  fev ers .  Sodium 
bismuth t h i o g l y c o l l a t e  was r e l i a b l e  in\  DismuLii   .

■ 1 ^ ^ — -  - X Fn tortian  occurrance. Usually , the primary
changing remittent and ^ o t i d i a n  = sms -  te r t ia n ^ c c ^  ^  ^
in fec t io n s  produced over ten P3 ™**8 ^  neuroSy p h i l i t i c  p a t ien ts  but not
s a t i s fa c to r y  as therapeutic  agents to  tr e a t  whi

to treat Negro p atien ts .  7 0 0  m i l i ta r y  p a t ie n t s .  Most of
Relapsing fo re ig n  P. v i v a x  was s tu d ied  i n ^ o ^  ^  r e la p s e s . U e  p a ra s ite  l e v e l  

the p a tien ts  showed p a r a s i te s  e or ^  ^  fche Medi t e rranean s tr a in s
at c l in ic a l  re lapse  was s ig  (median 2 952 per cmm.). P atien ts  with high
3,836 per cim.)  than for PaC. * ™e l  se  tended to  have high or low l e v e l s ,  r e ­
or low p a ra s ite  counts Huring P a t ie n ts  w ith  low p arasite  l e v e l s  during one
sp e c t iv e ly ,  during a second re P . ^  h _gh p a ra s ite  l e v e l s .  Male
relapse were as l i k e l y  to  re a  ̂ ^  Me(jiterranean than in P a c if ic  cases,
gametocyte incidence was s ig n i  y r s i s t e n t ly  during re la p ses  than other
Some p a t ie n ts  produced S ^ o c y  ^  ^  attack  ^  ]ower than at the

p a t ie n ts .  The p a r a s i te  lev n a t i e n t s  showed a low l e v e l  asymptomatic
re lap se  a ttack . About 12 percent o e ^  showed asymptomatic parasitem ias
p a r a s i t e m i a s  be tween c l i n i c a l  re a p ses .  A b o u t ^ ^  l e y e l s  were lower
a fte r  the terminal c l in ic a l  re p • r e i ap ses .  P a r a s i t e s  were present in the
than the parasitem ias during ^  o f  the time, and in  Mediterranean

Tn b° th ?roups’ 75 to 80 percent o f time
p a r a s i t e m i a s  w a s  a s y m p t o m a t i c .  p a r a s i t e m i a s  o f  f o r -

I h e  i n f e c t i v i t y  t o  Anopheles w e r e  l o w e r  i n  a s y m p t o m a t i c

e i g n  P. v i va x  r e v e a l e d  t h a t  ^  p r o p Q r t i o n  t o  t h e  t o t a l  p a r a s i t e  d e n s i t y ,

t h a n  i n  s y m p t o m a t i c  c a r r i e r  i n f e c t e d  w h e n  f e d  on  a s y m p t o m a t i c  p a r a
A b o u t  12 p e r c e n t  o f  t h e  m o s q u i t o e s J v e r  s y m p t o m a t i c  p a r a s i t e m i a s ,
s i t e m i a s  as  c o m p a r e d  t o  2 5 p e r c « t  i n f e c t e d J  a r e a s  w e r e  s i m l l a r .

U e  i n f e c t i o n  r a t e s  f o r  c a s e s  f r o m  t h e  Me ^  i n t e r v a l >  o r  t e r m i n a l ,

The three types o f  asymptomatic parasi e  ̂ i n f e c t  moSq u ito e s  whenever
a l l  in fec ted  m osquitoes .  Thus, ]£ m a lth o u g h a t  a lower rate  when asymp-
p a ra s ite s  were p resen t  in the bio parasitemia was more l ik e ly  to be exposed
tomatic. As the patient with «  ^  q£ the asy!tiptomat ic  malaria ca r r ie r
to  mosquitoes than the l  P > ^  ^  ^  c l i n i c a H y U l .
may be as great or grea er developm ental chemotherapy o f  m alar ia .

In connection  with the secon proj , chicks with blood induced
985 te s t s  with 303 d if feren t  drugs were carried out on S .d

,11 Courtesy of the David J. Sencer CDC Museum
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P ¡« „ o d .n .  z a l l in a c e u m  i n f e c t i o n . .  A t o t a l  o f  160 o f  these compounds sh o .ed  some 
e f an,l 109 were as e f f e c t iv e  against the eryth rocyt ic  p arasites  as an equiva­

lent* amount o f  q u in in e .  The 8 -am inoquinolines showed the g re a tes t  a c t iv i t y  o f  any 
group of compounds; t e s t s  on 21 such compounds have been completed with quin ine  
equivalents ranging from 0.5  through 64. The 4-am inoquinolines were not as h igh ly  
active as the 8-aminoquinolines. A l l  o f  the f iv e  8-aminolepidinos te s ted  were found 
active with quinine equivalents o f  32, 16, 16, 8, and 4, respectively .

In prophylactic t e s t s  with sporozoite  induced P. ^
periments were carried out with 122 d i f f e r e n t  drugs on a to ta l  o f  1,226 ch icks Only 
four compounds showed any detectab le  prophylactic  e f f e c t ;  one sulpha drug (SNI 3517 
eave complete prophylaxis while the other three compounds produced only s l i g h t  prophy 
laxis T ests  to determine the curative  e f f e c t  o f  pentaquine combined with quinine  
and other cinchona a lka lo id s  were carried out on 23 P. viva* p atien ts  . Quinine alone 
exhibited no cu rat ive  e f f e c t ;  pentaquine-quinine proved to be the b es t  combina , 
followed by pentaquine-cinchonine, and pentaqume-cinchonidine.

Chloroquine (SN 7618) 0 .3  gram once weekly was compared with paludnne fcN 12,83 )
0 3 eram once weekly as a suppressant o f  the Chesson s tr a in  o f  P. v iva*  m alaria .  
The controls  developed malaria ten to  12 days a f t e r  exposure; both drug regimens 
prevented p a r a s i t i c  and c l i n i c a l  evidence o f  in f e c t io n  in the treated  s u b je c ts .  At 
ihe end of s ix  months, treatment was d iscontinued on five  p atien ts  in each c a t e g o r y  
Malaria appeared 18 to  24 days la ter  in those who had received pa lu d nn e, and 44 
57 days la t e r  in  th ose  who had rece ived  ch lo r o q u in e .  Four p a t ie n ts  in each drug 
experiment w i l l  continue to  rece ive  treatment u n t i l  one year a f t e r  exposure to  i n ­
fection P a t ien ts  on whom treatment was d iscontin u ed  at the end o f  s ix  n in th s  w i l l  
he observed further to  a scerta in  whether f in a l  term ination  o f  th e ir  in f e c t io n  may 
be delayed by the long period of suppression.

In experim ents in  79 induced i n f e c t i o n s  w ith  P. m a l a r t a e  (USPHS and T rin id ad  
strains), chloroquine gave the best r e s u l t s ,  followed in descending order by quin-  
acrine quinine, and totaquine. This sp ec ie s  responded r e la t iv e ly  slowly to  a l l  d ru ^  
tested under chloroquine therapy P. vtvax d isappeared from the p eriphera l blood

faster than did P. m a l a r i a e .

The Texas C i t y ,  T e x ­
as, d i s a s t e r  f o r  
which CDC p r o v  i d e d  
emergency and e p i ­
demic a i d .

irtesy of the David J



Laboratory Division
During 1946 the D ia g n o st ic  and T rain ing  Laboratory S ec t io n  o i  the T ra in ing  and 

Education D iv is io n  evolved in to  the Laboratory D iv is io n .  This change was r e a l ly  a 
natural growth and development toward fu rn ish in g  adequate laboratory  s e r v ic e s  for  
CDC, and the improvement o f  laboratory d ia g n o st ic  medicine throughout the country. 
The program developed to  attain these ob jectives  i s  made up o f  the following features:
•  METHODOLOGY RESEARCH. Applied research toward the evaluation ol laboratory diagnos­
t i c  te s ts ;  determination of the optimum s p e c i f i c i t y  and s e n s i t i v i t y  o f  tests;  devising  
improved and new techniques where e x i s t i n g  ones are found to be d e f i c i e n t ;  b a s ic  
research which may be ind ica ted  to a s s i s t  in  the so lution  o f  the above problems.

•  TRAINING OF LABORATORY PERSONNEL. Short re fre sh er  courses offered for laboratory  
personnel of public health  departments and h o sp ita ls  to  teach them the best techniques 
and use of t e s t s  a t  optimum s p e c i f i c i t y  and s e n s i t i v i t y ,  with s t r e s s  on d r i l l s  to  
improve their  performance of laboratory d a ign ostic  t e s t s ;  the development of uniform 
practices in a l l  laboratories  by encouraging of uniform performance o f  whatever te s t s  
are employed and by the a p p lica t io n  o f  b e t t e r  techniques learned in the tr a in in g  
courses, with the subsequent in - s e r v ic e  tr a in in g  o f  subordinates and personnel ot 
other regional laboratories in these improved methods; conducting an extension service  
for the monthly shipment of laboratory specimens to  be studied by laboratory personnel 
throughout the country and to be maintained as a reference and refresher c o l l e c t io n .

•  EVALUATION OF P UBLI C HEALTH LABORATORIES.  Evaluation o f  the laboratory d iagn ostic  
techniques and performance o f  the p u b lic  h ea lth  la b o r a to r ie s ;  encouraging these  
la b o ra to r ie s  to ev a lu a te ,  in turn, the other la b o r a to r ie s  w ith in  th e ir  own b ta te .

•  REFERENCE DI AGNOSIS.  The establishm ent o f  the Laboratory D iv is io n  as a reference  
d ia g n o st ic  cen ter ,  o f f e r in g  i d e n t i f i c a t io n  s e r v ic e s  for specimens requiring t e s t s  
or expert op in ion  which may not be a v a i la b le  in  lo c a l  la b o r a to r ie s  or which may 
be too exp en sive  or im p ract ica l  to  do r o u t in e ly  excep t on a n a t io n a l  b a s i s .

•  BIOLOGICAL RE G IS TR Y.  At the request o f  the American S o c ie ty  o i  B a c te r io lo g y ,  to  
e s t a b l i s h  a National R eg istry  o f  B io lo g ica l  M aterials which would make a v a i la b le  to 
research s c i e n t i s t s  information as to sources o f  scarce d ia g n o s t ic  b io lo g ic a l  mate­
r ia l s ,  or those commercially unprofitable to produce; provide m aterials  not otherwise  
ava ilab le ,  e i th er  through arrangement for production of such m aterials  or by produc­
tion in CDC laboratories; maintain stocks of type cu ltu res ,  grouping and typing sera, 
and other d iagnostic  antigens.

•  LABORATORY CONSULTATION. Provision o f  expert consultation, at the request o f  labora­
to r ie s ,  on administrative problems, techniques, programs, and planning -and construc­
tion; in regard to l a t t e r  s e r v ic e  c lo s e  cooperation  i s  being maintained with  the 
architectural s t a f f  o f  the Hospital F a c i l i t i e s  D iv is io n ,  which has developed in  i t s

Courtesy of the David J. Sencer CDC Museum
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s t a f f  a r c h i t e c t s  e s p e c ia l l y  q u a l i f i e d  to advise  on the p lanning and co n stru c t io n  
of laboratories  and laboratory equipment.

•  LABORATORY SURVEYS. At the request of d i s t r i c t  d irectors ,  program reviews to be made 
oi public health  laboratories  in th e ir  d i s t r i c t s ,  inc lud ing  comprehensive survey o f  
the administrative and technical organization o f  the laboratories  and reconmendations 
for improvement o f  s e r v ic e s  where ind icated .

•  LABORATORY SERVICE TO CDC AND EPIDEMIC A I D .  The Laboratory D iv is ion  acts  as a s e r ­
vice d iv is io n  to the Communicable D isease  Center, serv ing  the laboratory needs o f  a l l  
the o ther  d iv i s i o n s  in t h e i r  i n v e s t i g a t i v e  and c o n tr o l  o p era t io n s;  upon request  
provides laboratory a s s i s ta n c e  to the S ta te s  and the Epidemiology D iv is io n  in  the 
in v e s t ig a t io n  o f  epidemics.

Hie progress in the l i s c a l  year 1946 toward the achievement o f  the above o b jec tiv es  
and functions i s  given below in  the accounts o f  the r e s p e c t iv e  branches p r e se n t ly  
comprising the Laboratory D iv is io n .  Plans have been completed for  the organization  
and development o f  a B acter io logy  Branch in f i s c a l  year 1948, c o n s is t in g  o f  a Bac­
ter io logy  and Immunology S ec t io n ,  Mycology S ect ion , and a T ub ercu losis  S ect io n .  A 
Pathology Branch i s  planned for f i s c a l  year 1949.

P A R A S I T O L O G Y  B R A N C H
The major function o f  the Parasi tology Branch i s  in s tru c t io n a l  in nature. A s e r ie s  

of courses are given in the laboratory diagnosis of p a ra s it ic  d iseases  for a l l  grades 
of public h ea lth  laboratory personnel and lor laboratory  d ir e c t o r s ,  and p r a c t ic e  
diagnostic materials are d istr ibuted  to laboratories  throughout the Lhited S ta te s .  As 
part o f  i t s  reference d iagn ostic  s e r v ic e  the Branch rece iv es  specimens o f  a l l  types 
irom State and local health department laboratories  and checks them for protozoan and 
helminthic p a ra s ite s .  An id e n t i f i c a t io n  serv ice  i s  a lso  o ffered  for m edically  impor­
tant arthropods. This Branch aids S tate  and local health department laboratories  hav­
ing problems in  d ia g n o s t ic  
techniques for p a ra s it ic  d i s ­
eases by laboratory invest iga­
tion and evaluation. In invest­
igations o f  ep id em io lo g ica l  
problems c o n fr o n t in g  S ta te  
and local health departments, 
the Parasitology Branch sends 
teams of trained p a r a s i to lo ­
g ists  into the f ie ld  to o ffer  
on-the-spot laboratory a s s i s t ­
ance, in co l la b o r a t io n  with  
the Epidemiology D i v i s i o n .

H e a l t h  d e p a r t m e n t  w o r k e r s  
r e c e i v e d  p r a c t i c a l  t r a i n i n g  i n  
t h e  l a b o r a t o r y  d i a g n o s i s  o f  
p a r a s i t i c  d i s e a s e s .

J  Courtesy of the David J. Sencer CDC Museum



•  TRAINING.  During the f i s c a l  year the Parasito logy  Branch continued the tra in in g  in  
the laboratory d iagn osis  o f  p a r a s i t i c  d ise a se s  which had been developed during the 
previous year. Four six-weeks courses were conducted. About 80 laboratory personnel 
from a l l  p arts  o f  t h i s  and other co u n tr ie s ,  in c lu d in g  42 S t a t e s ,  the D i s t r i c t  o f  
Columbia, Alaska, Puerto Rico, Greece, B o l iv ia ,  and Canada attended. In addition the 
s t a f f  o f  the P arasito logy  Branch gave a six-weeks course in medical parasito logy  to
the medical students o f  Emory U n ivers ity .

Specimens for train ing were co l lec ted  in Puerto Rico and L iberia , and in many parts  
o f  th is  country. Organisms were maintained in c u ltu res  and in  laboratory animals.  
Fresh specimens were used extensive ly , although preserved specimens were also included  
in  the tra in in g  m a t e r ia l s .  These m a ter ia ls  were a l s o  used in the p rep arat ion s  o f  
specimens for the extension  service; monthly shipments o f  two or three s l i d e s  eac 
were made a v a i la b le  to 214 la b o r a to r ie s  in the country, and seen by approximately  
1,500 people. These m a ter ia ls ,  and a d d it io n a l  t e s t  s l i d e s  to gauge the d ia g n o st ic  
a b i l i t y  of  laboratory tech n ic ian s ,  were e n th u s ia s t ic a l ly  received.

An entomological museum was star ted  which w i l l  provide students and v i s i t o r s  with 
study materials of the many species  of arthropods o f  medical importance and also  serve 
as a reference center for CDC entomologists throughout the United S tates  and i t s  pos­
sess io n s .  Considerable work was a lso  done in cooperation with the Entomology D ivision  
in the preparation o f  entomological keys and an a t la s  o f  the various arthropods of 
medical importance. Technical advice and consultation was a lso  provided to the Produc­
tion Division in the preparation o f  sound color motion pictures and film  s t r ip s  d ea l­
ing with p a ra s ito lo g ica l  and entomological subjects .

•  METHODOLOGY RESEARCH. Research on methodology was carried on in  the protozoology,  
helminthology, and medical entomology laboratories o f  the Parasito logy  Branch. Prob­
lems were chosen because o f  their c lose  re lat ion  to diagnostic procedures, with a view 
toward ev a lu a t in g  e x i s t i n g  p a r a s i to lo g ic a l  techniques and to d ev ise  new methods ol  
handling and diagnosing p a r a s i t ic  d isea ses .  Comparison was made o f  published methods 
o f  s ta in in g  in t e s t in a l  protozoa in feca l smears to determine their  value and place in 
the diagnostic laboratory. As an outgrowth o f  the studies on sta in in g  two new methods

were developed th a t ,  without 
solving a l l  the stain ing prob­
lems of the diagnostic labora­
tory, did offer certain advan­
tages over ex isting techniques. 
One method involved a s in g le ­
s o l u t io n ,  iro n -h em a to x y lin  
mixture th a t s t a i n s  rap id ly  
( in  three minutes) and does
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T em po r ar y  l a b o r a t o r y  f a c i l i t i e s  
w e r e  s e t  u p  i n  a  c i t y  h a l l  f o r  
t h e  p a r a s i t o l o g y  t e a m  s u r v e y ­
i n g  f o r  c a r r i e r s  o f  a m o e b i c  
d y s e n t e r y .
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not need to be d i f f e r e n t i a t e d .  The other  
method, u t i l i z i n g  p i c r i c  a c id  as a mor­
dant for hem otoxylin  in  a tw o - s o lu t io n  
technique, requires several hours to com­
plete but d i f f e r e n t i a t i o n  i s  not n ece s ­
sary and o v e r s ta in in g  p r a c t i c a l l y  never  
occurs.

Other s tu d ie s  in c lu d ed  comparison o f  
diagnostic r e s u l t s  obtained by examining 
two d irect  smears in s tea d  o f  one d ir e c t  
and one z in c  s u l p h a t e  c o n c e n t r a t i o n  
preparation; comparison o l  the p reserva­
t iv e  a ct io n  o f  four p e r c e n t  phenol and 
ten percent formalin for s to o l  specimens; 
e ffec ts  o f  deep freez in g  o f  fresh  s to o l s  
on the appearance and recovery of protozoan 
cysts; the use of polyvinyl a lcohol resin  
containing f ix a t iv e  as a means o f  f ix in g  
and preserving in t e s t in a l  protozoa, espe­
c ia l ly  trophozo ites ,  in f e c a l  smears for 
shipment and subsequent s t a i n in g  in the 
laboratory; i n v e s t i g a t i o n  o f  th e  mass 
sta in ing  technique o f  th ick  blood f i lm s  
for malaria in r e la t i o n  to t r a n s f e r  o f  
malaria p aras ites  from p o s i t iv e  to nega­
tive  s l id e s  in the same s t a i n i n g  s o l u ­
tion; o b s e r v a t io n s  on the u se  o f  the  
phase microscope as an aid in the diagnosis  
ol in te s t in a l  p a r a s i t e s ;  development o f  
a polyvinyl a lcohol-g iem sa technique for 
staining protozoa in blood films; i n v e s t i ­
gations o f  mass p rocedures o f  s t a i n in g  
m alarial th ic k  f i lm s ;  th e  e f f e c t s  o f  
various b a c t e r i o s t a t i c  a g e n ts ,  such as 
pen ic ill in , in reducing b a c te r ia l  growths 
in c u l tu r e s  o f  f e c e s  f o r  amoeba; thf> 
effects o f  freezing o f  cu ltu res  for main­
tenance o f  s to c k  s t r a i n s  o f  p r o to z o a ;  
methods o f  s t a i n i n g  c u ltu r e d  p rotozoa;  
and studies  o f  various  methods for  pre­
paring sem i-permanent mounts o f  f e c a l  
specimens s u i t a b le  fo r  m a i l in g  fo r  the 
extension ser v ic e .

Comparison was a l s o  made o f  c u l t u r e  
media for growing parasites .  The purpose o f  
these tests  was two-fold: f i r s t ,  to d eter­
mine which media would give the most s a t i s ­
factory resu lts  in the CDC laboratory for  
the culturing o f  protozoa from fresh sto o ls

Courtesy of the David J. Sencer CD4

(ABOVE) C o m p a r i s o n s  w e r e  made o f  c u l t u r e  
m e d i a  f o r  g r o w i n g  p r o t o z o a n  p a r a s i t e s .

(ABOVE) M a l a r i a  s u r v e y  s l i d e s  w e r e  d i a g ­
n o s e d  a n d  i d e n t i f i e d  i n  t h e  l a b o r a t o r y .  
(BELOW) New m e t h o d s  w e r e  d e v i s e d  f o r  h a n ­
d l i n g  s p e c i m e n s  a n d  d i a g n o s i n g  p a r a s i t i c  
d i s e a s e s .
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LABORATORY D IV IS IO N  

REFERENCE D IA G N O ST IC  S E R V IC E S  
F IS C A L  YEAR 1 9 4 7

DIAGNOSTIC SERVICE

STATE AND 
LOCAL HEALTH 
DEPARTMENTS

CDC
CLINIC

VETERANS
.ADM.
HOSPITALS

PRESBYTERIAN 
HOSPITAL 
BABY CLINIC TOTAL

Feces Exam, f o r  i n t e s t ,  
p a r a s i t e s 87 52 39 780 958

C u l t u r e  f o r  
p r o t o z o a 5 5

C u l t u r e  f o r  
b a c t e r i a 8 8

Blood Exam, f o r  m a l a r i a 1 3 10 13

R o u t i n e  c o u n t s ,  
Hb & D i f f r . 1 94 95

P l a t e l e t  c ou n t 1 1

H e m a t o c r i t 11 11

S e d i m e n t a t i o n  Ra te '  6 6

B l e e d i n g  & c l o t t i n g  
t i n e 2 2

S ug a rs 11 11

G l u c o s e  t o l e r a n c e 1 1

Ur in e R o u t i n e  u r i n a l y s i s 95 95

U r e t h r a l  
& v a g i n a l  
s e c r e t i o n s

Exams,  f o r  
g o n o r r h e a 3 3

Sputum Exam, f o r  p a r a s i t e s 2 2

Exam, f o r  fungi 1 1

Exam, f o r  
t u b e r c u l o s i s 2 2

Exam, f o r  c a n c e r  
c e l  I s 1 1

H a i r s Exam, f o r  fungi  

C u l t u r e  f o r  f ung i 114 114

Milk C u l t u r e  f o r  b a c t . 1 1

I d e n t i f i c a t i o n 71 71

A r t h r o ­
pods

H o s t  p r e f e r e n c e -
b l o o d  meal

• • • 2 p r e c i p i t i n  t e s t s 3 , 5 1 8 3 , 5 18

TOTAL 4 , 9 1 9

1 E x c lu s iv e  o f  m a la r i a  s u rv e y  s l i d e s
2 H o st p r e f e r e n c e  s e ro lo g y  was t r a n s f e r r e d  fro m  th e  V ir u s  and R i c k e t t s i a l  B ra n c h  

in  M on tgom ery , A labam a, d u r in g  th e  l a s t  q u a r t e r  1 9 4 6 -1 9 4 7 .
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LABORATORY DIVISION
DIAGNOSTIC SERVICES ON MALARIA SURVEY SLIDES 

FISCAL YEAR 1947

MALARIA 
SURVEY SLIDES

DATES
COLLECTED

NUMBER
COLLECTED

NUMBER
EXAMINED

NUMBER
POSITIVE

PERCENT
POSITIVE

REMAINING AT 
END OF YEAR

PUERTO RICO

Sa nt a  I s a b e l F a l l  1945 
S p r i n g  1947

1 , 2 1 9
1 , 0 8 6

560 58 1 0 . 3 0
1 , 0 86

Humacao P l aya  
Loiza Aldea

F a l l  1946 982
842

982
842

5
8

. 5

.95

Dorado 
Toa Baja  
Najuado F a l l  1946 662 662 21 3 . 2

JAMAICA F a l l  1946 1 , 5 72 1 , 5 72

ARKANSAS 1 3 , 2 1 0 1,233 2 0 . 1 1 1, 977

Co un t i e s  b o r d e r ­
i ng M i s s i s s i p p i  
River F a l l  1946 8 ,2 6 2 1, 463 0 6 , 7 9 9

M ISSISSIPPI

Around r e s e r ­
v o i r  in  
n o r t h e r n  Mi ss . F a l l  1946 4 , 9 8 6 4 ,9 8 5 0 —

NCRTH CAROLINA F a l l  1946 1 0, 025 9 ,8 9 0 0 —

SOUTH CAROLINA

Malar ia  F i e l d  
I nv e s t . F a l l  1946 1, 22 5 1,225 0 __

TOTALS 4 4 , 0 7 1 2 1, 842 2 1 , 4 3 4

and the maintenance o f  cu ltu res;  and secondly, to e s t a b l i s h  some standard o f  growth 
that could be used for further problems by developing a s t a t i s t i c a l l y  va lid  method of  
counting trophozoites from cu ltu res .  Eight recomnended media were tested  and a s t a t i s ­
tically  valid counting method was developed. There were, however, too many variab les  
to establish a growth curve on any o f  the s tra in s  used.

EPIDEMIC AID. The Parasitology Branch provided ass is tan ce  in  several epidemiological 
investigations during the f i s c a l  year. A f i e ld  in v e s t ig a t io n  o f  an outbreak o f  d iar­
rhea was made in C ollins,  M is s is s ip p i ,  between August 10 and 25, 1946 in cooperation  
with the Epidemiology D iv is io n .  Two laboratory  trucks were used; one equipped for 
parasitological and the other for  b a c te r io lo g ic a l  examinations. Laboratory D iv is io n  
personnel manned the trucks and performed the examinations o f  s to o ls  and re c ta l  swabs 
obtained from 390 in h a b ita n ts  o f  C o l l in s .  R e su lts  in d ic a te d  th at  p a r a s i t e s  were 
apparently not the cause o f  the iarrhea . An i n t e s t i n a l  p arasite  survey was made in  
two towns in Texas from February 28 to March 22, 1947 in connection with the Dysentery  
Control Project operating in the v i c i n i t y  o f  Pharr. Control o f  in s e c t s  with DDT had
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been in operation in one o f  the towns for about 18 months; the other v i l la g e  was un­
treated. A temporary laboratory was se t  up adjo in ing  the b a c te r io lo g ic a l  laboratory  
o f  the Dysentery Control P roject ,  and 1,036 specimens were e'.amined in th is  survey. 
No s i g n i f i c a n t  d i f f e r e n c e s  were found in the percen tages  o i  i n t e s t i n a l  p a ra s ite  
i n f e c t io n s  in  the two towns.

In cooperation with the Epidemiology D iv is io n ,  f a c i l i t i e s  and personnel were pro­
vided for an in t e s t in a l  p arasite  survey, w ith  p a r t icu la r  regard to E. h i s t o l y t i c a ,  
of an in s t i t u t io n  for feebleminded in O rient, Ohio, from April 29 to May 24, 1947. 
A laboratory was se t  up in one of the in s t i t u t io n  b u ild in gs .  Specimens c o l le c te d  in  
the various cottages  were examined m icroscop ica lly  in the laboratory for i n t e s t in a l  
p a r a s i te s  and streaked on cu ltu re  media for b a c te r io lo g ic a l  examination. The Ohio 
S tate  Health Department laboratory completed the b a c te r io lo g ic a l  examinations. Con­
current with th is  study, representatives o f  the National I n s t i tu te  of Health obtained 
blood specimens for te s t in g  in d ire c t  methods o f  diagnosing amoebiasis, and also made 
skin t e s t s  for the same purpose. In a l l ,  520 ind iv iduals  were examined once, and 301 
of  these a second time. Approximately 20 percent o f  the people examined were lound to 
harbor E. h i s t o l y t i c a .

* V I R U S  A N D  R I C K E T T S I A L  B R A N C H
The Virus and R ic k e t t s i a l  Branch was organized and began operation  in  1946. The 

laboratories are located  in  Montgomery, Alabama, in  the build ings formerly occupied  
by the rabies laboratory o f  the R o ck e fe l ler  Foundation. This Branch engages in the 
laboratory d iagn osis  o f  neurotropic v ir u s e s .  I d e n t i f i c a t io n  or i s o l a t i o n  o i  v irus  
e t io l o g i c a l  agents are made by animal and egg in o cu la t io n s ,  chicken red blood c e l l  
agglutinations ,  and n eu tra liza t io n  t e s t s .  R ic k e t t s ia l  d iseases  are studied s e r o lo g i ­
ca l ly .  Diagnostic serv ices  are rendered for p o lio m y elit is ,  the various encephalitides,  
in f luenza , and ra b ies .  S ero lo g ica l  d ia g n o s is  inc ludes  the W eil-F e lix  rea ct io n  and 
com plem ent-fixation  t e s t s  for Rocky Mountain sp o tted  fever ,  typhus, and Q fever .  
Also, surveys are being conducted by th i s  Branch on the incidence o f  typhus in rats

and humans. The precipitin test  
work to  d eterm ine the host  
preference of mosquitoes was 
transferred to these  labora­
to r ie s  in 1946.

•  REFERENCE DIAGNOSTIC SERV­

ICE AND EPIDEMIC A I D .  S p e c i­
mens collected  during the fie ld  
study of an outbreak o f  polio­
myelitis in Florence, Alabama, 
were examined for v ir u s  and 
immune b o d ie s .  N e u t r a l i z a ­
t io n  t e s t s  were ca r r ied  out

P r e c i p i t i n  t e s t s  wer e  c o n d u c t e d  
t o  d e t e r m i n e  t h e  h o s t  p r e f e r ­
e n c e s  o f  m o s q u i t o e s .
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on the human sera for the viruses of eastern  and western equine encephalom yelitis ,  
St. Louis e n c e p h a l i t i s ,  lymphocytic ch oriom enin g it is ,  and Lansing s tr a in  o f  p o l io ­
m y e l i t i s .  A f t e r  a p p ro p r ia te  trea tm en t ,  f e c a l  m a ter ia l  and p o o ls  o f  f l i e s  were 
inoculated in to  monkeys. The v iru s  o f  p o l io m y e l i t i s  was obtained from s i x  out o f  
24 fe ca l  specim ens, but none from the f l i e s .  N e u tr a l iz a t io n  t e s t s  on human sera  
showed a h igh  percentage o f  a n t ib o d ie s  a g a in s t  the Lansing mouse-adapted p o l i o ­
myelitis  v irus; s i x  out o f  14 were p o s i t iv e  and three others were weakly p o s i t i v e .  
N eu tra liza t io n  t e s t s  a g a in s t  the o ther  v ir u se s  were a l l  n eg a t iv e .

Fecal specimens from C o l l in s ,  M is s is s ip p i ,  were te s ted  for virus by animal and egg 
inoculation. No virus was i s o la te d  from any o f  th is  material. Specimens were examined 
from an outbreak o f  diarrhea at Pinson, Jefferson  County, Alabama. Studies  fa i led  to 
esta b lish  a v ir u s  as the e t i o l o g i c a l  agent. S im ila r  r e s u l t s  were obtained from an 
outbreak o f  diarrhea a t  the S ta te  Hospital in Columbia, South Carolina. The r ick e t ts ia e  
of Rocky Mountain spotted  fever were recovered from two o f  three specimens o f  blood 
obtained in J efferson  County, Alabama. The s tr a in  was proven by cross immunity t e s t s  
in guinea p ig s ,  using a known spotted fever v iru s .  Two lo ts  o f  t ick s  (D. va r ia b iL i s )  
from the same area were negative  for the Rocky Mountain sp otted  fever. S ix  l o t s  o f  
ticks from H u n ts v i l le  and one other l o t  from J e f fe r so n  County, Alabama, were a l s o  
tested . R esu lts  are not y e t  a v a i la b le .

Neutralization te s t s  against eastern and western equine encephalomyelitis, S t .  Louis 
encephalitis, and Japanese B encephalit is  were performed on human sera from Nashville ,  
Tennessee, and Birmingham and Montgomery (Maxwell F i e l d ) ,  Alabama. One serum from 
Birmingham was doubtful for  S t .  Louis e n c e p h a l i t i s .  One serum from Maxwell showed 
weakly p o s i t iv e  a g a in s t  S t .  Louis e n c e p h a l i t i s  and doubtful ag a in st  Japanese B en­
ceph a lit is .  Three sera were taken a t  d if fe r e n t  time in terv a ls  from a p atien t  at  Max­
well F ie ld ,  and the third  was weakly p o s i t iv e  for S t .  Louis v irus and doubtful for 
the Japanese B s tr a in .  This p a t ien t  had been in the Orient.

The f i s c a l  y ea r ’s complement-fixation t e s t s  for the r i c k e t t s i a l  d ise a se s  included  
24,722 examinations o f  human sera for murine typhus fever, o f  which 882 or 3.56 per­
cent were p o s it iv e ;  625 t e s t s  o f  human sera for Rocky Mountain spotted fever, o f  which 
five or 0 .8  percent were p o s it iv e ;  and 263 t e s t s  for Q fever, o f  which one was p o s i ­
t ive .  Examination o f  18,037 ra t  sera for murine typhus was accomplished and 4 ,275  
or 23.7 percent were found to be p o s it iv e ;  15 o f  1,279 rat sera examined for 0  fever  
were p o s i t iv e .  W eil-F e lix  t e s t i n g  o f  human sera gave 384 o f  3 ,4 9 6 ,  or 11 p ercent,  
positive for 0X19, and 89 o f  3 ,496 , or 2 .54 percent p o s i t iv e  for CK2.

•  I N V E S T I G A T I O N S .  E xperim ental and production  work c a r r ie d  on by the Virus and 
R ickettsial Branch during the f i s c a l  year included: an experiment to determine whether 
the concentration o f  a n t ib io t ic s  used in retarding bacterial growth in feca l specimens 
would be detrimental to the survival o f  a virus; comparison o f  d if feren t  po liom yelit is  
strains by animal in o cu la t io n ,  sero log ica l  techniques, and n eu tra liza tion  te s t s ;  the 
immunization o f  mice, hamsters, monkeys, and chickens to the Lansing p o l io m y e l i t i s  
virus; experiments to determine the comparative su s c e p t ib i l i ty  o f  two s tra in s  o f  white 
mice to the Lansing p o l io m y e l i t i s  v irus d i lu te d  both in broth and sa l in e ;  and the 
inoculation of mice with Y-SK and Lansing p o l io m y e l i t is  virus as in fected  stock ani­
mals for preservation o f  these s tra in s ,  and the passage in mice o f  Y-SK mouse-adapted 
virus and lymphocytic choriom eningitis  virus to r a ise  v irulence.

An experiment was performed to determine the e f f i c i e n c y  o f  the method used for
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• 1 Hnn o f  f l i e s  in to  monkeys for recovery o f  the p o l io m y e l i t is  v irus. The virus
inoculation o i  t l i e s  y d ilu t io n  of virus could be detected by
used . . .  not very potent, hot a , much 1-SOOd.Umon oi »>r „utolyz.d
the methods used. Experiments were a lso  pertormeu to t e s t  the e l l i c l  y . 7

hrain t issu e  as a d iluent for the Lansing p o liom yelit is  v irus. Keeping the a 721 m o u s e  brains L z e n  did not a l ter  the e f f ic a c y ,  although addition o f  th is  mate­
r i a l  d T n o t  grea tly  in crea se  the potency o f  the v iru s  as was reported in former 
experiments. Other work included rapid passage in  mice and hamsters o i  a new s tra  
(Gonce) o f  p o lio m y e l it is  in an attempt to adapt th is  stra in  to smal animals, t i t r a  
tion o f  stocks o f  U n s in g  p o lio m y e lit is  virus for potency a f ter  prolonged storage in 

in j e c t io n  cotton  r . t ,  « i th  Lansing p o l io m y e l i t i s  v irus to o ta in
“  Jo" immunizing » r k ;  and - p . r i - . u l  c . x a p l c . i e n t - f . x . t . o n  t e s t s  on a n m .l  » d

r d- and ti e several s tra in s  o f  v irus studied in the laboratory were maintained 
e s " L .  -e r e  conducted d iag n o stic  p r ^ o .  £ 3  -  

«t-nndard sera were prepared for A and B s tra in s  o f  influenza. Stock s tra in s  were a is  
propagated for Rocky Mountain spotted fever, and endemic and epidemic typhus fever.  
Large numbers o f  mosquito specimens from a l l  ol the malaria “ ntro u
southeastern  S ta tes  were submitted for  h o st  p reference p r e c ip i t in  t e s t s .  1 ,
86,615 mosquitoes were tested .

S T A T E  S E R V I C E S  B R A N C H
The State Services Branch i s  concerned with o ffer in g  t r a i n i n g  materials and consul­

tation  serv ices  to S ta te  and local health department lab orator ie s .  Consultation ser ­
vice i s  ava ilab le  in  planning, equipping, and s t a f f in g  new la b o ra to r ie s ,  as w e ll  a 
for technical problems which a r ise  in the operation o f  e x is t in g  laboratories, g a in e d  
personnel survey and evaluate the technical procedures, adm inistrative methods, a 
eauipment employed by any public health  laboratory.

Public health  laboratory surveys and progr«" r e v ie .s  »ere begun during th i s  f i s c a l  
year T îe la b o ra to r ie s  o l  the Minnesota Department o f  Health, the L o u is ia n .  S ta te  
r u  fr nt- n f  H e a l t h  and  t h e  V i r g i n i a  D e p a r t m e n t  o f  H e a l t h  w er e  s u r v e y  
request^sf d i s t r i c t  d ir ec to rs .  Many additional S tates  « i l l  be included in  U i.se  sur­

veys in the next f i s c a l  year.

R e m o v i n g  ¡ „ ' e c l a t e d  m o u . «  b r . i n  a n d  . p i n . l  I n o c u l a t i n g  monkey  . ¡ t h  f l y  - > « 1 . 1  t o  
t a  v i r u s  i d e n t i f i c a t i o n .  c o v e ,  p o l i o m y e l i t i s  v . r u . .
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Technical Development 
Division

The objective  o f  the Technical Development D iv is io n ,  located in Savannah, Georgia, 
i s  to ex p ed ite  o p e r a t io n a l  programs through t e c h n ic a l  guidance based on p r a c t i ­
cal in v e s t ig a t io n a l  work. Almost every a c t i v i t y  o f  the D iv is io n  i s  i n i t i a t e d  be­
cause o f  a d e f i n i t e  need fo r  a s s i s t a n c e  on a s p e c i f i c  o p e r a t io n a l  d e f i c i e n c y  or 
lack. D ev ia t ion  from t h i s  p r a c t ic e  occurs on ly  where inform ation of a more b as ic  
nature i s  n ecessary  as a foundation  for the p r a c t ic a l  s o lu t io n  of an o p erat ion a l  
problem.

S ix  te c h n ic a l  branches, an A dm inistrative Branch, and a S erv ice  Branch comprise 
the D iv is io n .  The I n s e c t i c id e  I n v e s t ig a t io n s  Branch employs laboratory techniques  
in the preliminary eva lu ation  o f  promising new m a ter ia ls ,  and in the more d e ta i le d  
in v e s t ig a t io n s  which cannot be e f f i c i e n t l y  handled by f i e l d  tech n iq ues .  The Con­
tr o l  Methods and E v a lu a t io n  Branch conducts f i e l d  t e s t s  and e v a lu a te s  promising  
new m a te r ia ls  and methods under c o n d i t io n s  a c t u a l l y  met in c o n tr o l  o p e r a t io n s .  
The Chemical In v e s t ig a t io n s  Branch conducts a l l  o f  the chemical and p h y s ica l  e v a l ­
uations ,  a n a ly se s ,  and experim ents. The Equipment Development Branch i s  concerned  
p r in c ip a l ly  with the d es ig n  o f  new equipment needed in  communicable d is e a s e  con­
tr o l .  The Bodent and E c to p a r a s i t e  Control Branch handles those tech n iq u es ,  both  
laboratory and f i e l d ,  which are p ecu l ia r  to the c o n tr o l  o f  rodents and th e ir  e c t o ­
p a r a s i te s .  The Vector-Transm ission  I n v e s t ig a t io n s  Branch s tu d ie s  the transm ission  
o f  c e r ta in  communicable d is e a s e s  among non-human h o s t s . A great deal of  c lo s e  co ­
operation i s  carried  on among the various branches to  permit the e f f i c i e n t  i n v e s t i ­
gation  o f  a problem which may in v o lv e  two or more tech n iq ues  before  a s o lu t io n  
is  reached.

I N S E C T I C I D E  I N V E S T I G A T I O N S  B R A N C H
•  S U S C E P T I B I L I T Y  OF F L I E S  AND MOSQUITOES.  During the year ,  t e s t s  were run on the 
re la t iv e  s u s c e p t i b i l i t i e s  o f  the house f l y ,Musca domest ica ,  and the mosquito, Anophe­
les  qua d r im a c u la tus . to  the r e s id u a l  ^ k i l l i n g  e f f e c t i v e n e s s  o f  EDT and c e r t a in  
other promising i n s e c t i c i d e s .  The r e s u l t s  are summed up g ra p h ic a l ly  in  F igures 1 
and 2. G enerally , house f l i e s  were con s id erab ly  more s e n s i t i v e  to  DDT than mos­
q u ito e s ,  but the i n s e c t i c i d e s  exposed to house f l i e s  tended to show a sharp break 
in e f f e c t iv e n e s s  and a rapid drop in e f f i c i e n c y .  For the mosquito, the in s e c t i c id e s  
showed a gradual d ecrea se  o f  e f f i c i e n c y  from the i n i t i a l  time o f  t e s t i n g ,  but no 
marked break or drop i n e f f e c t i v e n e s s .  For equal exposure p er io d s ,  the i n s e c t i ­
c id es  had the same gen era l  order o f  e f f e c t i v e n e s s  a g a in s t  both t e s t  i n s e c t s ,  a l ­
though th e  v a r io u s  i n s e c t i c i d e s  were q u i te  d i f f e r e n t  in t h e i r  i n i t i a l  t o x i c i t y  
to the two in sec ts .
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FIGURE 1.  T w e n t y - f o u r  h o u r  m o r t a l i t y  ( p e r c e n t )  
o f  a d u l t  f e m a l e  A .  q u a d r i m a c u l a t u s  a f t e r  
3 0 - m i n u t e  e x p o s u r e s  a t  i n d i c a t e d  t i m e s  t o  
d e p o s i t s  o f  20 0 mg. o f  v a r i o u s  i n s e c t i c i d e s  
p e r  s q u a r e  f o o t  f r o m  f i v e - p e r c e n t  x y  l e n e  
e m u l s i o n s  a p p l i e d  t o  p l ywo o d s u r f a c e s .

FIGURE 2. T w e n t y - f o u r  h o u r  m o r t a l i t y  ( p e r c e n t )  
o f  a d u l t  f e m a l e  M. d o n e s t i c a  a f t e r  3 0 - m i n u t e  
e x p o s u r e  p e r i o d s  a t  i n d i c a t e d  t i m e s  t o  d e ­
p o s i t s  o f  200 mg. o f  v a r i o u s  i n s e c t i c i d e s  pe r  
s q u a r e  f o o t  f r o m  f i v e - p e r c e n t  x y l e n e  e m u l ­
s i o n s  a p p l i e d  t o  p l y w o o d  s u r f a c e s .

•  NEW I NS EC T IC I DE S .  None of the newer candidate in s e c t i c id e s  so far te s ted  have been 
able to ser io u s ly  compete with DDT as a residual in s e c t ic id e  for the control o f  f l i e s  
and mosquitoes. Seme of the materials tested  give i n i t i a l  re su lts  e s s e n t ia l ly  equal to 
DDT, but none have stood up as well over a period of four to  s ix  months. Since c1' ^ -  
dane i s  claimed to produce a more rapid knock-down o f  f l i e s  and mosquitoes than LU1, 
i t  seemed that the combination of both chlordane and DD1 m the same spray might be oi 
some value Table I shows the re su lts  obtained in preliminary experiments combining 
the two m aterials . Chlordane sprays appear to be more e f f e c t iv e  when kerosene i s  used 
as a so lvent. Indications are that such combinations might be worthy ol f i e ld  te st ing .

• S U R F A C E  AND RESIDUAL EFFECTIVENESS.  Because residual sprays are applied to a variety  
o f  kinds o f  surfaces, the e f f e c t s  o f  these surfaces on the CDT residuals were i n v e s t i ­
gated. Three general types o f  surfaces were tested: e x te r io r ,  in t e r io r ,  and fabric .  
The r e s u l t s  in d ica ted  that the surfaces may be re -d iv id ed  in to  three groups on the 
basis o f  their  retention o f  the residual e f fec t iv en ess  o f  the DDT. Group 1 (dry bamboo, 
rusty sheet metal, rusty metal screen, and bark) had residual t o x i c i t i e s  equal to or 
b etter  than the standard plywood, having r e la t iv e ly  rough surfaces which might aid in 
obtaining a good spray coverage and adherance. Group 2 (new sheet metal, g la ss  glazed 
t i l e  and palmetto thatch) was three- to fo u r - f i f th s  as e f f i c i e n t  as the standard, with 
very smooth, continuous surfaces which made i t  d i f f i c u l t  to obtain good coverage be­
cause the emulsion spray separated into  d iscrete  droplets .  The third group (new meta 
screen, p le x ig la s s ,  cement, shellacked wood, waxed wood, nylon, rayon, and ce lanese i  
was th r e e - f i f th s  or l e s s  as e f f i c i e n t  as the standard, having surfaces e i th e r  smooth 
and discontinuous such as the p la s t ic  fabrics and the new metal screen, or e ls e  having 
surfaces such as s h e l la c ,  wax, or p le x ig la s s  which might temporarily be soltened and 
penetrated by the xylene in  the emulsion thus trapping a portion o f  the DDT below the 
surface on drying. The low residual e f fec t iven ess  of the spray on cement might well be 
due to the high porosity o f  th is  surface.

I Courtesy of the David J. Sencer CDC Museum
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0  EFFECTS OF CLEANING. The e f f e c t  o f  common household c lean ing  operations « 1  residual  
toxic ity  was a lso  in v e s t ig a ted .  Dry c lean in g  with mineral s p i r i t  naphtha caused the 
residual t o x ic i ty  to  drop markedly, probably because o f  the s o lv e n t  a c t io n  o f  the 
cleaner on the DDT c r y s ta l s .  Brushing o f  mohair surfaces resu lted  in  somewhat rapid 
loss in res id u a l t o x i c i t y ,  but vacuuming had r e l a t i v e l y  l i t t l e  e f f e c t .  Laundering 
appeared to have l i t t l e  e f f e c t  in removing the residues, but iron ing  may be an impor­
tant factor. A hot iron  caused marked d e te r io r a t io n .  Wiping with a dry dust c lo th  
caused a gradual removal o f  DDT from shellacked  wood and wallpaper. Paste wallpaper 
cleaner rapidly removed the DDT d ep o s it  from wallpaper. Waxing p rev iou s ly  sprayed 
surfaces o f  shellacked wood and linoleum greatly  reduced the residual e f fe c t iv e n e s s .

C O N T R O L  M E T H O D S  A N D  E V A L U A T I O N  B R A N C H
•  RESPRAYING SURFACES.  One of the important in s e c t  con tro l  problems i s  the f r e ­
quency with which surfaces should be resprayed. Some o f  the f i r s t  b u ild ings  spray­
ed with DDT in  1944 were a v a i la b le  fo r  t e s t i n g ,  and s t i l l  showed marked t o x i ­
c i ty  to f l i e s  and m osquitoes in  June 1947. Although th ese  rooms have not been 
occupied, they do in d ic a te  that the DDI i t s e l f  i s  not the l i m i t in g  fa c to r  in  the 
number o f  spray a p p l ic a t io n s  n ece ssa ry .  T e s ts  in rooms f i t t e d  with fu rn itu re  to  
simulate occupancy have ind icated  that the thoroughness o f  coverage — spraying the

backs and und ersid es  o f
T able  I

TWENTY-FOUR-HOUR MORTALI TI ES OF ADULT FEMALES OF 
M. DOMESTICA AND A. QU ADR IMA CULATUS AFTER 30-MINUTE 
AND 60-MINUTE EXPOSURE PERIODS TO 2 00  MG. PER SQ. 
FT. DEPOSITS OF DDT OR DDT-CHLORDANE* COMBINATION.

TEST
FORMULA
PERCENT-
CHEMICAL

TEST
IN S EC T

E X P . 
T IM E  
( M I N . )

AGE OF R E S ID U E  
( W E E K S )

1/2 2 4 6 8
100-DDT 

( xylene)

M. dom. 30 _ 100 100 100 100
A. quad. 30 100 — — 38

60 100 — — 71
80-1DLT 
20-chlor- 

dane 
( xylene)

M. dom. 30 100 100 97 100
A. quad. 30 95 — — 54

60 100 — — 98
80-DDT 
20-chlor- 

dane 
( kerosene)

M. dom. 30 100 99 100 99
A. quad. 30 100 — — 96

60 100 — — 100
60-nrr
40-chlor-

dane
(xylene)

M. dom. 30 100 100 100 100
A. quad. 30 100 — — 98

60 100 — — 100

* C h l o r d a n e  — *--10^6^18

fu rn itu re  as w e ll  as the 
w a lls  and c e i l i n g s  — i s  
probably the most impor­
tan t factor in extending  
t h e  le n g th  o f  r e s id u a l  
e f f e c t i v e n e s s .  T e s t s  in  
the s im ulated  occupancy 
rooms indicated DDT to be 
more s a t i s f a c t o r y  than 
any o f  the competing new 
s y n th e t ic  to x ic a n ts  for 
residual control o f  house 
f l i e s  and m o s q u it o e s .  
W a ter-w etta b le  powders 
vary in  e f f e c t ,  depend­
in g  upon the p a r t i c u la r  
form ulations used. Some 
were u n sa t is fa c to ry  from 
th e  s ta n d p o in t  o f  s u s -  
pendability  and the c lo g ­
g i n g  o f  n o z z l e s .  P r e ­
lim inary t e s t i n g  o f  the 
a p p l ic a t io n  o f  DDT w ith  
w h i t e w a s h  in  d a i r i e s  
i n d i c a t e d  t h a t  su ch  a 
p r o c e d u r e  m igh t p rove  
to  be s a t i s f a c t o r y  "in 
some i n s t a n c e s .
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#  MOSQUITO LARVICIDING. The most noteworthy in d ica t io n  from the f i e l d  la r v ic id in g  
program during the year was that DID (d ich io ro -d ip h en y l-d ich lo ro e th a n e )  may he as 
s a t i s f a c t o r y  or even su per ior  to  DDT when used in the o n e -g a l lo n  m ist  l a r v ic id e  
formula. Under varying cond it ions o f  in f e s t a t io n  and weather, DDD appeared to g ive  
s l i g h t l y  more e f f i c i e n t  r e s u l t s  than DDT, thus in d ic a t in g  th a t  t h i s  m a ter ia l  i s  
worthy o f  l a r g e - s c a l e  t e s t s  on c o n tr o l  programs. A lso ,  o b serv a t io n s  on w i l d l i f e  
in d ica ted  th a t  DDD may be s l i g h t l y  s a f e r  to use as a la r v ic id e  than DLT; l im ited  
t e s t s  with DDD at 0.05 and 0.025 pound per acre showed no reductions o f  f i sh  popula­
t io n .  Chlordane produced s im i la r  r e s u l t s ,  but i s  much more ex p en s iv e  than DDD
Toxaphene i s  an e f f e c t i v e  f i s h  poison at 0 . 1  pound per acre.

•

#  AIRPLANE LARVICIDING. The r e l a t i v e  e f f e c t i v e n e s s  o f  a ir p la n e  a p p l ic a t io n s  o f  
0 .1  pound DDT per acre by exhaust-generated  thermal a er o so l  and by spray produced 
from f i v e  reg u la r  sp ray  n o z z le s  was te s te d  on four p lo t s  o f  the Savannah Wild­
l i f e  Refuge, furnished through the cooperation of the U. S. Fish and W ild l i fe  Serv­
i c e .  Though the recovery o f  d e p o s i t s  obtained from thermal a er o so l  a p p l ic a t io n s  
was co n s id era b ly  more uniform over the whole area, the minimum recovery  a t  i n ­
d iv id u a l  s t a t io n s  was g e n e r a l ly  g re a ter  for the a p p l ic a t io n  from the spray noz­
z l e s ;  1 0 - 1 5  p erc en t  recovery  fo r  thermal a er o so l  as a g a in s t  approxim ate ly  65 
percent for the spray. I t  seemed ev id en t  from gross o b serv a t io n s  th a t  l i t t l e  or 
no harm was done to f i s h  populations as a r e s u lt  o f  the f i r s t  sea so n ’s operations.
No changes in  d i s t r ib u t io n  and number o f  b irds a t t r ib u t a b le  to the DDT were ob­
served. Trapping o f  rod en ts ,  c h i e f l y  cotton  r a t s ,  in d ica ted  that the DDT had no 
e f f e c t  on the rodent p o p u la t io n s .  I n s e c t s  were n o t  exterm inated  in the tr ea te d  
areas, although Coleoptera such as D ytisc id s ,  Gyrinids, and Ilydrophil id s , and ¡jquatic 
Hemiptera, e s p e c ia l l y  C o r ix id s ,  were k i l l e d  in co n s id era b le  numbers. Many adults  
o f  aquatic  D ip tera  were found dead on the w ater  s u r f a c e ,  and la rg e  numbers of  
a d u lt  dragon f l i e s  and d e m s e l f l i e s  were a l s o  k i l l e d .  There was no in d i c a t io n
o f  s er io u s  harm to  f i v e  c o lo n ie s  o f  honey-bees in the tr e a te d  area . No d is c e r n ­
a ble d r a s t i c  k i l l  o f  p lankton occurred from the DDT treatm ent during the course  
o f  the experim ents.

48  T E C H N I C A L  D E V E L O P M E N T  D I V I S I O N

C H E M I C A L  I N V E S T I G A T I O N S  B R A N C H

•  DDT RESIDUAL DETERIORATION. A condit ion  o f  primary importance in the co n tro l  of  
in sec ts  by residual sprays i s  the masking or d e ter io ra t io n  of DDT d ep o s its .  Several 
p oss ib le  fa c to rs  in masking and d e ter io ra t io n  were s tud ied , as w e ll  as the e f f e c t s  
o f  several d i f f e r e n t  su rfaces .  Common unfin ished poplar was used as the surface for  
standard comparison. Panels covered with wallpaper were used as typ ica l o f  absorptive  
surfaces, and g la ss  was used for hard, non-absorptive surfaces. One se t  of these three 
surfaces was sprayed with standard xylene emulsion contain ing f iv e  percent EOT, and 
the other se t  with kerosene so lution  containing f iv e  percent DDT. Table I I  descr ibes  
the t e s t s  and the r e s u l t s  obtained. High temperatures (140 degrees F .)  d e f i n i t e l y  
hastened the decomposition o f  DDT, but ordinary household temperatures were a minor 
factor in d e te r io ra t io n .  Irradiation with u l t r a - v i o l e t  l ig h t  at controlled  tempera­
tures ruled out th is  factor as of  importance. Preliminary studies were begun to d e ter ­
mine the e f f e c t  o f  the so lv en t  and the con centration  o f  DDT in the spray upon the
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Table II
RECOVERY OK DDT (PERCENT) FROM CONTROL PANELS 
OVER A THREE MONTH PERIOD A T  TIME OF SUMMER 

ROOM TEMPERATURES

DESCRIPTION OF TESTS RECOVI:r y  f r o m  5%-d d t  
k e r o s e n e  o n

RECOVERY FROM 5 %-DDT 
EMULSION ON

GLASS p a p e r WOOD g l a s s p a p e r WOOD
1. DDT was removed after 3 

days to establish the re­
covery rate for different 
type panels.

10 0 % 91% 92% 1 0 1 % 97% 95%

2. Control panels kept in 
dark at room temperatures 
for one month. 63% 85% 86% 97% 97% 95%

0. Control panels kept in 
dark at room temperatures 
for three months. 74% 70% 73% 95% 90% 98%

NOTE: Percentages are based on the amount of DDT theoi■etically app lied •

crystal formation of surface deposits' as a p oss ib le  factor. A ctiv ity  of a large number 
of Hxes exposed to  a re la t iv e l^ sm a  11 area o f  surface masked the DDT residua] t o x i c i ­
ty b io lo g ica lly ,’ though the DDT could be recovered chemically.

PENETRATION OF SURFACE. In th e  ca se  o f  wood s u r f a c e s ,  th ere  i s  l i t t l e  doubt

fectivPr  A10" l n t °  ï  SUrfaCe iS ° f  co n s id era b le  ^ p o r ta n c e  to  re s id u a l  e f ­
fectiveness. A s e r ie s  o f  t e s t s  was designed to determine the importance of various
factors governing p e n e tr a t io n  o f  DDT spray in t o  wood s u r f a c e s .  In general the
more v o la t i l e  s o lv e n t s  caused l e s s  p e n e tr a t io n .  Green wood had more e f f e c t  in
retarding penetration  from xylene emulsions than from kerosene s o lu t io n s .  In dry
woo penetration was a l s o  l e s s  from emulsions than from s o lu t io n s .  The more con-
cen rate t e  in the m ix tu re ,  th e  l e s s  the p e n e tr a t io n .  W etting the wood
surface with water before  sp r a y in g  appeared to  be q u i t e  e f f e c t i v e  in  reducing
the penetration, although any fr ee  water on the su r fa c e  a t  the time o f  spraying

u ir d e Po s i t î Pray t 0  rUn SPrayin g damP su r fa c es  might provide improved re s id -

E Q U I P M E N T  D E V E L O P M E N T  B R A N C H

NEW And Mo DIFIED EQUIPMENT A new model, fo u r-g a llo n  spray can, for use with an 
outside source o f  a ir  was fabricated from aluminum for l ig h tn e ss  and re s is ta n ce  to 
corrosion. An oval f i l l e r  opening i s  provided in  the bottom o f  the can, which per- 
mts the cover to c lose  from the inside and to be sealed by both the internal pressure 
o the liquid and compressed air and an ex ter ior  spring clamp. The a ir  in l e t  con s is ts

(F ib r e 's ) " 1 1  ^  ^  ValVG "l t h  l i t t i n g  screwed in to  tf>e top o f  the sprayer

At the request o f  the Engineering D iv is io n ,  a power duster was converted for use 
as a space sprayer for the d isp er sa l  o f  DDT in  areas endangered by p o l io m y e l i t i s .

Courtesy of the David J. Sencer CDC Museum
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FIGURE 3 .  At  r i g h t  a  f o u r - g a l l o n  a lumi num 
s p r a y e r  s t a n d s  b o t t o m - s i d e  up  t o  show o v a l  
f i l l e r  o p e n i n g  a n d  c o v e r  w i t h  e x t e r i o r  
s p r i n g  c l a m p .  Abo ve  p h o t o  s h o w s  s p r a y e r  
t o p ,  w i t h  a i r  v a l v e  i n l e t ,  c a r r y i n g  h a n d l e ,  
s p r a y  o u t l e t ,  h o s e ,  s h u t - o f f  v a l v e ,  wand ,  
a n d  n o z z l e .

FIGURE 4. C e n t r i f u g a l  f a n - t y p e  
s p r a y e r ,  s h o w i n g  a i r  d i s c h a r g e  
t u b e  f r o m  f a n  a n d  s p r a y  n o z z l e  
r i n g  a t t a c h e d  t o  t h e  e n d  o f  the 
t u b e .  A 3 0 - g a l l o n  d r u m  r e p l a c e s  
t h e  d u s t  h o p p e r .  C l o s e - u p  shows 
n o z z l e  r i n g  a nd  e x c e l l e n t  break-up 
o f  l i q u i d  by a i r  b l a s t  f rom f an .
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r : z? r :  hOPPer, : aS repl?Ced With 3 3 ° -S allor‘ - t a i  . and a f iv e - in ch  diameter 
nozzle ring, with severa l equally  spaced holes for in j e c t io n  o f  sprays in to  the a ir
stream, was placed in  front o f  the discharge tube from the fan o u t le t  (Figure 4 ) 
The sprayer was mounted on the bed o f  a truck.

To s a t i s f y  a need expressed by S ta te  and d i s t r i c t  CDC rep r esen ta t iv e s ,  a too l was

valvesrUCTh ^  ” P}aCe ^  t lP  ^  the P i" ° n 1,uds° n P e r ^ c t i o n  s h u t - o f f
s P r in c ip le  used was that o f  forc ing  the rubber t ip  through a short,  re ­
str icted  opening. The two-handle assembly too l  works on the p l i e r  p r in c ip le  and i s
no lo simple and e f f i c i e n t .  A ll  adjustments have been eliminated and there are
no loose parts. A squeeze on the handles i n s e r t s  the rubber t ip  in  the pin.

? J n ^ PMr T  EVf LUA,TI(0N* ThrOU^h the combined e f f o r t s  of several o f  the branches, new
have been v I  T h  /  comPa^ s  as - 1 1  a* items developed by th i s  Branch
a e teen evaluated Iron, the p hysica l ,  chemical, and b io lo g ic a l  standpoints.  One of

BuLTo T u H ^ ' T 1 1 18  de"e l ° pmenTtkS W3S 3  ^ " a t i o n  sp ra y er -d u ste r  known as the 
Buffalo Turbine Sprayer-Duster. This u n it  incorporates an a x ia l - f lo w  turbine, spray
pump, spray tank and a dust hopper mounted on a frame and powered by an 18 H.P. gaso- 

e motor F ie ld  te s ts  at the Savannah c i t y  dump indicated control o f  f l i e s  for about

r T J w  % t KPOrtl°nS ° f  thC dUmP UP t 0  30  fe e t  upwind fr °" the Path o f  the nozzle  
wind a t  t l T t  7 Pe °1 6qUlpment WOuld Vary with d ir e c t io n  and v e lo c i t y  o f  the 
the blower^ aP P ^ c a t io n  and t h i s  w i l l  l im i t  to  some ex ten t  the value o f

thfTodd imnasChlr  T erV  ilntereSt i s  the d erm a l-a ero so l  fog generator known as
e odd I n s e c t i c id e  Fog A p p l ic a t o r . I t  i s  recommended p r im a r i ly  fo r  a p p ly in g  a

s  r : r fr c t  tM ' in " cr tion  * "*• •  ^  ™d crops e t c .  The machine was evaluated  with resp ect  to r e s id u a l  treatment o f

" rir  ? f rr ting the fog into the rooms tested-The ««1* sSS ih a t
of DDT which U  1 ° f  W3S direCted rece iv ed only a fra c t io n  o f  the quantity  

, W° U r e s u l t  lrom a re s id u a l  spray treatment with conventional hand 
prayers, and most o f  the d ep o s it  was on the f lo o r  and w a lls  d ir e c t ly  opposite  the

T h ism Ic L !T  H 7  laboratory t e s t s  su bstan tia ted  the chemical f indings.
This machine was judged u n sa t is fa c to ry  for applying a residual house treatment.

T E C H N I C A L  D E V E L O P M E N T  D I V I S I O N
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R O D E N T  A N D  E C T O P A R A S I T E  C O N T R O L  B R A N C H

L T roY oGf  r T 7! 0"710"8* With the s u c c e s s f u l  —  o f  ten percent DDT d u st  in the
concentration o7  ^ ? r a s l t 1 s ’ e s p e c ia ^ y  l l e a s ’ the question arose as to whether the 

ncentration o f  DDT could be appreciably  reduced. A dust co n ta in in g  f iv e  percent
ThI Methods f  r S there ior? evaluated under f i e l d  conditions in Columbia, S. C.

h ds o f  treatment were those commonly employed in the USPHS typhus con tro l  
PF gram in southern s ta te s ;  i . e .  d u st in g  o f  rat burrows, harborage areas, and run-

wWr uf d enteenh bUr eS;  e l tabllShrnentS were choSen for treatJ* " t  and eighteen others 
were used as checks. X. ch eop is  populations were almost com pletely  e l im in ated  one

T o  :  r f aPPlI C; t l0 n  ° f  ***! f lV e  P e r c e n t  d u s t ' m d  « * « f e » t a t i o n  had n o t  o cc u r re d  
f ic a n t  T f / "  hgrCe 3 t  u  en d , ° f  threC m° n t h S - T h ere  a Pp e a « d t o  be no s i g n i -

l d r CC I T "  the/ e s u l t s  ° btained e i th e r  f iv e  or ten percent DDTaust over a three-month period .

A comparison o f  the r e s u l t s  obtained with f iv e  percent dust in  Columbia and ten
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C o m p a r i s o n  o f  f i v e  a nd  t en  
p e r c e n t  DDT d u s t s  a p p l i e d  
f o r  c o n t r o l  o f  t h e  r a t  
f i e a ,  X e n o p s y l I  a c h e o p i s .

T E C H N I C A L  D E V E L O P M E N T  D I V I S I O N

X. CHEOPIS POPULATIONS IN

10 PER CENT DOT TREATED PREMISES-------
UNTREATEO PREMISES «

5 PER CENT DOT TREATEO PREMISES------- —•

DAYS AFTER TREATMENT

percent d u st  applied  during the previous season in  Savannah, Georgia, i s  given in

than X. cheopis  was not adequately determined because of the sca rc ity  o f  these species  
in  both check and treated  establishm ents .

•  COLORING OF DDT DUST.  B ecause the DDT d u s t  used in typhus c o n tr o l  so c l o s e l y  
resembles flour, i t  was suggested that the dust be colored as-a precautionary measure. 
Two types o f  pigments were given f i e l d  and laboratory t e s t s .  The green-lake pigment 
did not have any d e tec ta b le  e f f e c t  on the t o x ic i ty  of the formulation to rat f le a s ,  
was insoluble in water, and did not s ta in  wooden surfaces or adhere to them. The red 
dye did not in fluence  t o x ic i t y ,  but was somewhat so lub le  in  water and stained wood­
work; i t  i s  not recommended because o f  the la t te r  e f f e c t .  Neither dye had any e f f e c t  
on the behavior o f  ra ts  or e c to p a r a s i t e s  toward the dust .

•  RODENTICIDES.  Preliminary laboratory and f i e ld  t e s t s  were conducted with certa in  
ro d en tic id es ,  inc lud ing  the sodium s a l t  of p- dimethyl amino benzenediazo s u l fu r ic  
acid  (known as “ R a t t e n g i f t ”) , and the fumigant “ T r i t e t r e , ” which i s  b e l ie v e d  to  
c o n s is t  o f  20 percent tr ich loroeth y len e  and 80 percent te trach loroe th y lene .  Neither  
o f  these m ater ia ls  showed promise for use in the typhus contro l program.

Some further t e s t s  were conducted with sodium f lu o ro a ce ta te  (“ 1080"). An attempt 
was made to co lor  the "1080 w a ter” to  reduce the danger o f  ch ildren  drinking th i s  
deadly poison . B r ig h t  c o lo r s  werg d iscarded  as resem bling  too c l o s e l y  soda pop. 
India ink and b lue-b lack  w r it in g  ink were tr ie d .  Neither o f  these appeared to repel 
rats.  An attempt was made to develop a b a it  from “ 1080, ” using agar as a base. Further 
work i s  necessary before any recommendations can be made.

•  RATPROOFING INVESTIGATIONS.  Tests were undertaken during the year to determine the 
resistance to  rat gnawing o f  fabricated composition materials of  p o ss ib le  use in ship 
construction . The r e s u l t s  in d ica ted  that almost any b u ild in g  material can be pene­
trated by rats i f  given s u f f i c i e n t  time and in c en t iv e .  No system atic  s tu d ies  o f  the 
factors  involved were studied.

Figure 5. These r e s u l t s  should not be construed as a recommendation o f  the reduced 
dosage because r e s u l t s  o f  more wide-spread usage are necessary  to  f u l ly  e s t a b l i s h  
any such recommendation. The duration o f  control obtained against other ectoparasites
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Training Division

The Training D iv is ion  i s  concerned with providing f a c i l i t i e s  for f ie ld  tra in ing  o f  
public  health  workers a sso c ia ted  with the control o f  corrmuni cable d isea ses .  During 
the f isca l  year 1 2  programs re la t in g  to development o f  the b est  methods for carrying  
on f ie ld  tra in in g  in communicable d isease  control were placed in operation. Emphasis 
was placed on the p ra ct ica l  nature o f  these programs, which were designed to supple­
ment the academic courses o f  educational i n s t i t u t io n s  with properly correlated f i e ld  
tr a in in g ,  with a minimum o f  c lassroom  work. Under th e  c l o s e  s u p e rv is io n  o f  the  
tra in in g  s t a f f ,  the tr a in e e s  worked in  the f i e l d  as actual members o f  lo ca l  h ea lth  
departments. The programs were kept f le x ib le  enough to meet the needs o f  each trainee,  
both as to educational background and the practical experience required.

The D iv is io n  maintained eva lu ation  procedures and s u f f i c i e n t  records to develop  
a pattern  for f i e l d  t r a in in g  programs for many typ es  o f  p u b l ic  h ea lth  personnel,  
inc lud ing  san itary  en g ineers ,  sa n ita r ia n s ,  h ea lth  educators, and record a n a ly s t s .  
In t h i s  way a s s i s t a n c e  could  be o f f e r e d  to S t a t e s ,  which were conducting f i e l d  
training programs, through consultation and temporary assignment o f  train ing personnel 
s k i l l e d  in  carrying  on f i e l d  tr a in in g  o p era t io n s .  S p e c ia l  p rov is ion  was made for  
foreign tra inees  who were studying in  th is  country under the auspices o f  government 
and private agencies.

•  FILM LIBRARY. A film  l ibrary  was established in the D iv is ion , through which several 
hundred film s tr ip s  and motion pictures, and projection equipment, were made ava ilab le  
to the f i e l d  tr a in in g  s t a t io n s .  A film source was compiled l i s t i n g  o u t l in e s ,  syn­
opses, and a b stra c ts  o f  v i s u a l  and au dio-v isu a l a id s  p e r ta in in g  to p u b lic  h ea lth  
a c t iv i t i e s .  An a lphabetica l l i s t i n g  o f  a l l  audio-visual d ea lers  in foreign countr ies  
handling and repairing  American equipment was a lso  compiled for foreign v i s i t o r s  who 
contemplated buying American equipment.

I N S E C T  A N D  R O D E N T  C O N T R O L  B R A N C H
The I n sec t  and Rodent Control Branch, lo ca te d  at CDC headquarters in A tla n ta ,  

conducted train ing programs in  environmental control procedures for foreign tra in ees ,  
evaluation  o f  DDT d u st in g ,  and rodent-borne d is e a s e  con tro l  during the year. The 
tr a in in g  programs were c a r r ie d  on in  cooperation with the Georgia Department o f  
Public Health, the Atlanta Department o f  Health, the Albany-Dougherty County Health  
Department, Emory U n iv e r s i ty  F ie ld  S ta tio n ,  and o th er  d iv i s io n s  o f  CDC. Personnel  
o f  the Branch were made a v a i la b le  to S ta te s  for l e c t u r e s  and demonstrations in  the  
control o f  rodents and i n s e c t s  o f  p u b lic  health  importance. T his  Branch prepared  
many in se c t  specimens for tra in ing  purposes and a lso  began work on a manual, “ Rodent- 
Borne Disease Prevention and Control.”
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•  ALBANY-DOUGHERTY COUNTY FI E LD TRAINING AREA. Qiring the f i s c a l  year an agreement 
was worked out with the Alb any-Dougherty County H ealth  Department and the Georgia  
Department o f  Public  Health to use the f a c i l i t i e s  o f  the A1bany-Dougherty County 
Health Department in conducting f ie ld  tra in ing  in in s e c t  vector control and environ­
mental sa n ita t io n  control procedures. Although the t r a in in g  was carried  out under 
the supervision o f  personnel o f  the In sect  and Rodent Control Branch, a san itar ian  
was assigned to the Dougherty County Health Department to a s s i s t  in the f i e ld  t r a in ­
ing . T h is  Area was u t i l i z e d  e x t e n s iv e ly  to fu rn ish  f i e l d  ex p er ien ce  to fore ign
t r a in e e s .  •

•  F I E L D  T RAI NI NG FOR FOREIGN V I S I T O R S .  Approximately 100 fo r e ig n  v i s i t o r s  from 
28 countries were given f i e ld  train ing in in se c t  vector and environmental sa n ita t io n  
control during the f i s c a l  year .  These key a d m in is tr a to rs ,  medical o f f i c e r s ,  and 
sa n ita ry  en g in eers  from fo r e ig n  co u n tr ie s  had j u s t  completed t h e i r  fe l lo w s h ip s  
in  u n i v e r s i t i e s  in  the U nited  S ta t e s  and had been a ss ig n ed  by t h e i r  sponsors to  
f ie ld  training work with CDC. Many o f  them came under the auspices o f  the R ockefeller  
Foundation, the I n s t i t u t e  o f  Inter-American A ffa ir s ,  and the O ff ice  o f  International  
Health R e la t io n s  o f  the U .S .  P u b lic  Health S e r v ic e .  S evera l  foreign  governments  
sent th e ir  r e p r e s e n ta t iv e s  d i r e c t l y  to CDC to p a r t i c i p a t e  in the f i e l d  tr a in in g  
a c t i v i t i e s .  Those t r a in e e s  who were not able to arrange th e i r  tra v e l  time to f i t  
into regular course schedules were given f ie ld  tr a in in g  in d iv id u a l ly  or with one or
two other trainees when p o ss ib le .

The four-week program, F ie ld  T ra in ing  in Environmental Control I rocedure lor  
Foreign Trainees , was designed  to f i l l  the needs o f  p u b l ic  h ea lth  personnel from 
foreign countries in the f i e l d s  o f  malaria contro l,  typhus control, and b as ic  sa n i­
tation . Ihe f i r s t  part o f  the program, presented by le c tu r e s  and laboratory stud ies ,  
included the epidemiology o f  malaria and typhus fev er  and the b io logy  and i d e n t i ­
f ication  o f  malaria and typhus vectors. Control and evaluation measures were discussed  
in d eta il .  After a b r ie f  period o f  observation in the f ie ld ,  the trainees partic ipated  
in  in ten sive  control p r a c t ic e s  in the Albany-Dougherty County F ield  Training Area. 
One period o f  f i e ld  tra in in g  was devoted to b a s ic  s a n ita t io n ,  in which the tra in ees  
received p ra c t ic e  in the construction  and i n s t a l l a t io n  o f  san itary  p i t  p r iv ie s  and 
septic  tanks, and the d r i l l in g  o f  w ells . Vilk and food establishments were inspected,  
satisfactory  methods o f  wastes disposal were observed, and southern housing conditions  
were studied by the tra in ees .  The malaria bionomics s tu d ie s  being ca r r ied  on a t  the

Emory U n iv e r s i ty  F ie ld  S ta t io n  were a l s o  
observed, and some of the trainees received  
a d d i t io n a l  en to m o lo g ica l  f i e l d  t r a in in g  
a t  the Emory S t a t i o n .  S in ce  many o f  the

V fo r e ig n  v i s i t o r s  were from t r o p ic a l  and
1j sem i- tro p ica l  cou n tr ie s ,  problems s im ila r

| t o  t h o s e  met in  t h e i r  home c o u n t r i e s  
were emphasized.

T r a i n e e  i n s t a l l i n g  a m e t a l  p l a t e  a s  a r a t -  
p r o o f i n g  m ea s u r e .
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P u b l i c a t i o n s  s t o c k  room i n  CDC 
h e a d q u a r t e r s ,  A t l a n t a .  R e p r o ­
duced m a t e r i a l  a nd  a u d i o - v i s u a l  
a ids a re  used t o  s u p p l e m e n t  p r a c ­
t i c a l  f i e l d  t r a i n i n g .

T R A I N I N G  D I V I S I O N

• RODENT-BORNE DISEASE CON­
TROL. This six-week, comprehen­
sive training program included 
extensive supervised field 
practice in the principal rat 
control procedures applicable 
in the control of rodent- 
borne diseases. The program 
included consideration of:
rodent-borne d i s e a s e s  and t h e i r  r e la t io n  to p u b l ic  h e a l th ;  ep idem iology  o f  the  
various rodent-borne d iseases; rodent-borne d isease  surveys; habits , ch a ra c ter is t ic s ,  
and id e n t i f i c a t io n  o f  the va r io u s  rodents and th e ir  e c to p a r a s i te s ;  techniques o f  
ratproofing e x i s t in g  b u i ld in g s ,  inc lud ing  es t im a tin g ,  co n tra c ts ,  and bookkeeping; 
procedures and techninues in the control and eradication  o f  rats; ratproof construc­
tion o f  new build ings; control o f  rodent ec to p a ra s ite s ;  evaluation  o f  LLT residual  
dusting p rojects;  and organization  o f  lo c a l  rodent-borne d ise a se  control programs. 
Field training and practice  was obtained on the typhus control progran o f  the Atlanta 
Department o f  Health.

• DDT DUSTING EVALUATION. A one-week p ra c t ic a l  program, Evaluation o f  IDT Dusting  
in Murine Typhus Control, was designed to a s s i s t  operational typhus control personnel 
in the evaluation o f  LOT residual dusting a c t i v i t i e s .  Trainees were acquainted with 
the latest methods o f  applying DD1 dust to rat runs and in the techniques o f  securing  
representative samples o f  r a t s  and rat e c t o p a r a s i t e s  by means o f  trapping. I n ­
struction and p r a c t ic e  in b le e d in g  ra ts  to ob ta in  serum fo r  typhus complement- 
fixation t e s t s  was g iven . The program a lso  inc luded  in s t r u c t io n  in  making typhus 
surveys and in the compilation and in terp re ta t io n  o f  eva luation  data. Emphasis was 
placed on actual f ie ld  work and discussion o f  f i e ld  p ra ct ices .

• INSECT AND RODENT CONTROL. A one-month tr a in in g  program c o n s i s t in g  o f  typhus 
fever and rodent co n tr o l ,  m alaria contro l,  and f ly  and t i c k  control was given for  
15 CDC representatives  from S ta te  and d i s t r i c t  o f f i c e s .  The time was d iv ided  in to  
ten days for typhus and rodent control,  two days for f l y  contro l,  one day for t ick  
control, and seven days fo r  m alaria  co n tr o l ,  which in c lu d ed  a d is c u s s io n  on im­
pounded water surveys. The course was in terrupted  during the three-day conference  
of State and d i s t r i c t  o f f i c e  personnel. The classroom and laboratory work was supple­
mented by f i e l d  d em on stra t ions  and o b serv a t io n s  c a r r ie d  on in  cooperation  with  
the Atlanta Department o f  Health.

• SHORT COURSE IN INSECT AND RODENT CONTROL. Personnel o f  the I n s e c t  and Rodent 
Control Branch were a v a i la b le  to render a s s i s ta n c e  to S t a t e s  in g iv in g  l e c t u r e s  
and demonstrations in the control o f  rodents and i n s e c t s  o f  p u b lic  h ea lth  impor­
tance. This program was intended to help p u b lic  h ea lth  workers become b e t t e r  ac-
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painted »ith „ „  control techniques. During this fiscal year (DC■
L  were i n v i t e ,  to a s s i s t  io  on io ^ C t  ‘j S S

S r s r  [ ^ r - v r . :

S m '  s  a  s - s
presentation o f  material on each group o f  subjects.

56

C O L U M B U S  P U B L I C  H E A L T H  
T R A I N I N G  S T A T I O N

The P u b l ic  H ea lth  T ra in in g  S ta t io n ,  e s t a b l i s h e d  at Columbus G eorgia, in  the  
sumner o f  1946, »a, u t U i . e d  dur.ng the f isca l  for ^ ^ ^ " ^ v l l o p e S tzzsz z^tr^zrzŝ z^  *. g« , * .

the training s t a f f  personnel.

.ADVANCED SANITATION TRAINING. T »  1 2 - . . e k  courses  of. tke progra.
C^lrl T r a i  n in ?  were given fo r  s a n i t a r i a n s . - I h e  tr a in  - g g - 

regular a c t i v i t i e s  o f  an op erat in g  health  department under the s u ^ ^ ^ h e

T r a i n e e s  b e i n g  “ b r i e f e d ” f o r  t h e i r  p a r t i c i p a t i o n  i n  t h e  r e g u l a r  
a c t i v i t i e s  o f  an o p e r a t i n g  h e a l t h  d e p a r t m e n t .  Columbus ,  Ga.
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S a n i t a r y  e n g i n e e r  t r a i n e e s  c o n d u c t i n g  a w a t e r  
a n a l y s i s  t e s t .  C o l u m b u s ,  Ga.

training s t a f f .  Experience was received in 
the fo l lo w in g  env ironm enta l s a n i t a t i o n  
a c t iv it ie s :  urban and rural water su pp lies  
and sewage d isposa l,  garbage co l le c t io n  and 
disposal, school and recreational s a n i t a ­
tion, private premise sa n ita t io n ,  housing  
and plumbing, food and milk s a n i t a t i o n ,  
insect and rodent control, health education 
techniques, and record keeping and report w r it in g .  T ra in ees  performed laboratory  
te s t s  r e la ted  to th e s e  a c t i v i t i e s  and were in s t r u c t e d  in  the in t e r p r e ta t io n  o f  
these te s ts .  Thirteen tra inees  attended the programs.

•SANITARY ENGINEER TRAINING. Twelve graduate sa n ita ry  en g ineers ,  in c lu d in g  four 
from foreign cou n tr ie s ,  p a r t ic ip a te d  in the 12-week program, Sanitary Engineering  
Field Training. Daily p ract ica l assignments were made in such a way that the tra in ees  
worked in teams o f  two, and actua lly  engaged in the regular a c t i v i t i e s  o f  the oper­
ating health department as well as in public  health  engineering  a c t i v i t i e s  o f  o ther  
public works departments in the area. Arrangements were made to p a r t ic ip a te  in the  
operation o f  the Columbus rapid sand f i l t r a t i o n  p la n t  where a laboratory had been 
installed s p e c i f i c a l l y  for  the tra in ees  to conduct t e s t s  o f  the water during p ur i­
fication. They were also able to p artic ip ate  in the d r i l l i n g  o f  w ells  and in planning  
and a s s i s t in g  in the co n s tr u c t io n  o f  s e p t i c  tank system s. Assignments were made 
for one week in connection with the operation and t e s t in g  o f  sewage treatment p lants  
at Fort Benning, and in s p e c t io n  and reports  were completed for severa l types o f  
garbage disposal system s, in c lu d in g  sa n ita ry  land f i l l s .  P r a c t ic a l  experience was 
given on in s e c t  and rodent control programs; food sa n it a t io n ;  milk production and 
pasteurization; housing, premise, and plumbing surveys; and in  f i e ld  techniques o f  
health education. Extensive use was made o f  film s tr ip s ,  motion p ictures , and demon­
stration training aids to supplement the f i e ld  work.

S A V A N N A H  F I E L D  T R A I N I N G  
S T A T I O N

The Savannah F ie ld  Train ing  S ta tion  operates  in cooperation with the City-County  
Health Department and the Georgia Department o f  P u b lic  H ealth .  The tra in in g  s t a f f  
i s  furnished by the T ra in in g  D iv is io n ,  Communicable D ise a se  Center. Three typ es  
of f ie ld  tra in ing  programs were carr ied  out during the f i s c a l  year: Primary S a n i­
tation Field  T rain ing, o f  12 weeks duration, for  the p r a c t ic a l  tr a in in g  o f  s a n i ­
tarians from State  and lo ca l  health  agencies; P u b lic  Health Education F ie ld  T ra in ­
ing, 12 weeks, for graduate public  health educators; and P ractica l Health Department 
Records Training, e ig h t  weeks, for record a n a ly sts .  A to ta l  o f  69 tra in ees  su cce s s ­
fully completed the programs.
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• P R I M A R Y  SANITATION T R A I N I N G .  The program for s a n ita r ia n s  was so organized that  
the t r a in e e s  a c t u a l ly  engaged in the regular  a c t i v i t i e s  o f  an o p e r a t in g  h ea lth  
department. The t r a in e e s  engaged iri various environmental sa n ita t io n  a c t i v i t i e s ,  
in c lu  ding municipal and rural water supply and waste d is p o s a l ,  school and recrea ­
tion a l  s a n ita t io n ,  home plumbing, in s e c t  and rodent c o n tr o l ,  milk and food s a n i ­
ta t io n ,  health education techniques, record keeping, and report writing. Laboratory 
t e s t s  in the f ie ld s  o f  water supply and milk san ita tion  were performed by the tra inees .

•  PUBLIC HEALTH EDUCATION TRAINING.  This program covered 12 weeks during the summer 
months and was attended by three tra inees  who had recen tly  received advanced degrees  
in health  education from major u n iv e r s i t i e s  in the United S ta te s .  Trainees p a r t i c i ­
pated in the p rep arat ion  o f  news r e le a s e s  through co n fe r e n c e s  with  p r o fe s s io n a l  
news w riters ,  and through group d is c u s s io n s .  A part o f  the f i e ld  tr a in in g  period  
was spent in making community survey forms with the community groups and organizing  
th ese  groups for permanent act ion  in s o lv in g  the major p u b l ic  h ea lth  problems o f  
the area. P ractica l in s tru c t io n  was given to the tr a in ee s  in the use o f  audio-visual  
tra in in g  aids and equipment, as well as p r a c t ic e  in p u b lic  speaking and the prepa­
ration and evaluation o f  pamphlets and other b u l le t in s .

•  RECORDS TRAINING.  This program was l im ited  to a few, s p e c ia l ly  se lec ted  ap plicants  
in order to e s t a b l i s h  a pattern  for such tra in in g  programs which can be o f fere d  to 
employees from S tate  and local health departments. The purpose was to provide tra inees  
with practical tr a in in g  in a l l  aspects o f  record keeping and reports in  the various  
divi-sions o f  a h ea lth  department, and to so lv e  p e r t in e n t  problems through actual  
participation in the use o f  records.

•  P UBLI C HEALTH NURSE ORI ENT AT ION.  A p ro je c t  was developed at the Savannah F ie ld  
Training Center for the o r ie n ta t io n  o f  graduate nurses  in  p u b lic  health  programs. 
The nurses performed various nursing duties  involved in public  health programs under 
the d ir ec t io n  o f  p r a c t ic in g  superv isors .  They were taught the accepted technioues  
o f  home nursing v i s i t s ,  and were given a s e r ie s  o f  ca se s  for c l i n i c  or home super­
v is io n .  C l in ic  o rg a n iz a t io n ,  adm inistration , and procedure were s tud ied , and the  
nurses p a rt ic ip a ted  in c l i n i c  a c t i v i t i e s  and in ch i ld  h ea lth  centers .  The tr a in e e s  
a lso  worked c l o s e l y  with r e g u la r  h ea lth  department n u r se s  and with tea ch ers  in  
promoting and developing a sound health program in the schools .  Two separate o r ie n ­
tation programs were given: the one-month course consisted  o f  instru ction  and ob ser­
vation , without actual p a r t ic ip a t io n ;  the three-month course  included also a c t iv e  
p a r t ic ip a t io n  in p ub lic  health  nursing a c t i v i t i e s .  Seventeen graduate nurses from 
Georgia and Arkansas received th is  orientation .

T O P E K A  F I E L D  T R A I N I N G  C E N T E R
The Topeka F ie ld  T ra in in g  Center i s  a coop erative  endeavor o f  the Topeka C ity -  

Shawnee County Health Department, the Kansas S ta te  Board o f  Health, USPHS D i s t r ic t  
No. 7, and the Communicable D isease Center. The 12-week program, Midwest San ita t ion  
Field Training, emphasized san ita tion  methods o f  the midwestem region, le n  tra in ees  
were secured for the f i r s t  course, which s ta r ted  January 6 , 1947. The s p e c ia l i z e d  
t r a in in g  in environm ental s a n i t a t io n  was designed  to eou ip  the t r a in e e s  with a 
working knowledge o f  an o v e r - a l l  program of municipal and county sa n ita t io n  work.
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Experience was obtained with a su cce ss fu l ly  administered c ity -cou nty  health depart­
ment and by actual f i e l d  work. The f i r s t  four weeks o f  background information were 
devoted to public  health  adm inistration, records, b a c ter io lo g y ,  public health nurs­
ing, and public  health  education. The fundamentals o f  th i s  o r ien ta t io n  were carried  
throughout the f i e ld  tra in in g  a c t i v i t i e s  o f  the program, inc luding  rural sa n ita t io n ,  
rodent and in s e c t  con tro l,  plumbing, meat in sp ec tion , housing, milk san ita tion , and 
sanitation  o f  ea t in g  and drinking establishm ents. I t  i s  an tic ip ated  that the tr a in ­
ing area at Topeka w i l l  be u t i l i z e d  to g ive  f i e l d  tr a in in g  to health  o f f i c e r s  and 
public health nurses, as well as sanitarians.

The tr a in in g  c e n ter  was a lso  used by the Kansas S ta te  Board o f  Health and the  
medical school o f  the U n iv e r s i ty  o f  Kansas for a three-week o r ien ta t io n  course for  
eleven medical students who were preparing themselves for health o f f i c e r  a c t i v i t i e s .  
Ihe Topeka tra in ing  s ta f f  a s s i s te d  other s ta te  health  departments in D is t r ic t  No 7 
notab le  the M issouri S t a te  Department o f  Health and the U n iv e r s i ty  o f  M is s o u r i ’ 
in c a r r y in g  on the F i f t e e n t h  Annual Milk and Food C on tro l  S h o r tco u rse .

( ABOVE ) L e c t u r e  i n  e n v  i r o n  - 
m e n t a l  s a n i t a t i o n  a t  t h e  Topeka  
F i e l d  T r a i n i n g  C e n t e r .
( R I G H T )  T h e  F i e l d  T r a i n i n g  
S t a t i o n  a t  T o p e k a ,  K a n s a s .
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Production Division

The Production D iv is ion  i s  a serv ice  u n it ,  designed to produce tech n ica l  and pro­
fession a l  audio-visual aids for the training and operational units o f  the Communicable 
Disease Center, as w ell as lor other p rofession al agencies engaged in public health  
tra in ing . Sound motion p ictures and film s t r ip s ,  s l id e  fi lm s, s t i l l  photographs, and 
i l lu s tr a t io n s  for CDC publications comprise the audio-visual media produced. Display  
m aterial and co n su lta t io n  serv ice  for p ub lic  health  e x h ib i t s  are a l s o  provided by 
the D iv is io n .

The functions of the D iv is io n  are carr ied  out by three branches. The S tory De­
velopment Branch plans a l l  productions, and assigns p r o je c t  superv isors  to d ir e c t  
the preparation, development, and o v e r -a l l  production o f  motion p ic tu res  and film  
s t r i p s ,  working in con ju n ction  w ith  te c h n ic a l  a d v iso rs  and w r i t e r s .  The Produc­
t i o n  Branch handles a l l  p h y s i c a l  p ro d u c t io n ,  such as  photography, c u t t in g  and 
e d i t in g ,  a r t  work and miniature s e t  con struction , recording, and laboratory proc­
e s s in g .  The U t i l i z a t i o n  Branch promotes a program fo r  the e f f e c t i v e  use o f  a l l  
a u d io -v i s u a l s  by m ain ta in in g  l i a i s o n  with t e c h n ic a l  p erson n el  in p u b lic  h ea lth  
t r a in in g .  A f i lm  l ib r a r y  i s  maintained by th is  Branch, w ith  adequate p r in t s  for  
s e r v ic e  to  a l l  CDC a c t i v i t i e s ,  U. S. P u b lic  Health S e r v ic e  D i s t r i c t s ,  S ta te  and 
T e r r i to r ia l  Boards o f  Health, and i n s t i t u t io n s  of h igher lea rn in g  concerned with  
public  health  tra in in g .

•  SCOPE OF A C T I V I T I E S .  The P rod u ction  D iv i s io n  d ev e lo p s  t r a in in g  a id s  fo r  use 
in sch o o ls  of public  h ea lth ,  p rev en t iv e  medicine, and s a n ita r y  en g in e er in g ,  and 
for CDC tr a in in g  a c t i v i t i e s ,  a l l  U. S. Public Health S erv ice  D i s t r i c t s ,  and S ta te  
and T e r r i t o r ia l  Boards of H ealth . I t  a l s o  provides t e c h n ic a l  a s s i s t a n c e  in  pro­
duction  o f  research f i lm s .  T ra in in g  and documentary f i lm s  comprise the tr a in in g  
a id s  produced. S e r v ic e s  are provided by the D iv is io n  for  e v a lu a t in g  f i lm s  p ro­
duced by other o rg a n iza t io n s  in  the various f i e l d s  o f  i n t e r e s t  to  CDC. The D iv­
i s i o n  seeks  to s t im u la te  i n t e r e s t  in b e t ter  teach ing  methods through workshops, 
f i e l d  u t i l i z a t i o n  programs, and ev a lu a t io n  su rveys .  An attempt is  made to  p lace  
v isu a l  a id  m aterials in the hands o f  those in a p o s it io n  to use them in cu rr icu la ,  
and to  i n i t i a t e  and promote e f f e c t i v e  u t i l i z a t i o n  programs. The D iv i s io n  a l s o  
seeks to advance the use of v isu a l  aid m aterials  through governmental and nationa l  
co l la b o r a t iv e  movements.

A long range production program i s  projected  by conducting aud io -v isu a l  workshops 
with the association  o f  professors o f  preventive medicine. At these workshops, through 
the guidance o f  these men, subject matter ca teg o r ies  representing  production needs 
are worked out and assigned production p r io r ity  according to the urgency of the need. 
Proper u t i l i z a t io n  o f  the films and other aids developed i s  encouraged through c la s s ­
room demonstrations, lec tu res ,  and production of evaluative catalogues, tra in ing  film  
guides, and other types o f  pub lica tion s .
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The Production  D iv i s io n  produces motion p ic t u r e s  and f i lm  s t r i p s  a t  the r e ­
quest o f  o ther  d i v i s i o n s  o f  the U. S. P u b lic  H ealth  S e r v ic e ,  S t a t e  and lo c a l  
health departments, medical and pub lic  health sch o o ls ,  and, in some cases ,  foreign  
governments (through the S ta te  Department) i f  j u s t i f i c a t i o n  i s  s u f f i c i e n t  to war­
rant the co st  o f  production. The D iv is io n  i s  a l s o  able to produce motion p ic tu res  
film s t r ip s  s t i l l  photographs, and s l i d e s ,  in v o lv in g  s p e c i a l i z e d  i n t e r e s t s  in  
he f i e l d  o f  p u b l i c  h e a l th ,  on r e q u e s t ,  where arrangements can be made fo r  a 
r a n s l e r  of funds to  cover  the c o s t s  in v o lv e d .  P r o d u c t io n  i s  l im ite d  to the

technical f i e l d  on ly .  The D iv i s io n  does not undertake work in the f i e l d  o f  lav  
education. 7

• ACCOMPLISHMENTS. Prior to t h i s  f i s c a l  year the p rocess in g  o f  f i lm s  and r e le a s e  
prints was done by co n tr a c t  with p r iv a te  a g en c ie s .  With the purchase o f  p r o f e s ­
sional motion p ic tu re  equipment and p ro ce ss in g  machinery, the D iv is io n  has been 
able to do p r a c t i c a l l y  a l l  o f  i t s  own work h ere .  During the f i s c a l  year n ine  
motion p ic tu res  and 2 0  f i lm  s t r i p s  were produced and re lea sed  for d i s t r ib u t io n
an 12 m o t io n  p ic t u r e s  and 17 f i lm  s t r i p s  were in  the p ro ce ss  o f  p r o d u c t io n ’ 
Ihese included:

•  RELEASED MOTION PI CT URE S:

A ircraft Quarantine 
Sanitary Land F i l l  
DDT as a Mosquito Larvicide
DDT as a Mosquito Larvicide (E nglish  Version)
DDT as a Mosquito L arvicide (Persian Version)
Preparation and S ta in in g  o f  Blood Films
Hydraulic Dredging 
Education in Malaria Control 
R epresentative CDC Motion P ic tu re s

•  RFLEASED FILM S T R I P S :

F ie ld  A c t i v i t i e s ,  Train ing D iv is io n  
Minimum E s s e n t ia l  Facts  
Arkansas’ Unwelcome Guest 
Hand Spraying o f  DDT, E d it ion  I I I  
In S e l f  Defense  
C hills  and Fever, Why 
Your Key to  the Malaria Problem
The Genera o f  Mosquito L arvae— How to  I d e n t i fy  Them 
Malaria — How to Stop I t  ■
Rat Eradication  Measures on R atproofing  P ro jec ts  
Scope and S tru ctu re  o f  the CDC o f  the USPHS 
Representative CDC Film S tr ip s  
CDC S lid es
DDT as a Mosquito L arv ic ide  ( I t a l i a n  N arrative)
DDT as a Mosquito Larvicide (Greek N arrative)
DDT as a Mosquito L arvicide (Persian  N arrative)
DDT as a Mosquito L arv ic ide
Rat Proofing o f  E x is t in g  B u ild in g s
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64 P R O D U C T I O N  D I V I S I O N

•  RELEASED FILM STRIPS: (cont'dl

Fi l a r i a s i s
S an itary  Design in Drinking fou n ta ins

•  MOTION PICTURES IN PRODUCTION;

Manson’ s Blood Fluke
Schistosoma Mansoni Study Films ( 6 )
D iagnosis  o f  T ub ercu losis  with an Improved Culture Medium
C l in ic a l  Endemic Typhus Fever
Typhus Complement F ix a t io n
Epid emiology o f  Murine Typhus Fever
Hand D itch ing  in South Carolina
McGehee Bayou
R eservoir Maintenance — Chapter V 
TVA— Malaria Control in Kentucky R eservoir  
L ife  Cycle o f  the Fish Tapeworm 
Spleen Puncture for the D iagnosis  o f  Kala Azar 

• *

•  FILM STRIPS IN PRODUCTION:

Hookworm D isease  and Hookworm In fec t io n
C l in ic a l  Vivax Malaria
C l in ic a l  Falciparum Malaria
The L ife  Cycle o f  a Malaria P a ra s ite
Spread and P revention  o f  T r ic h in o s is
Worms in  Your Muscles
Breeding Areas
The Genera o f  Mosquito Larvae — How to I d e n t i fy  Them 
Ecology o f  United S ta te s  Anopheles Mosquitoes
I d e n t i f i c a t io n  o f  Malaria P a r a s i t e s  in  the Thick Blood Film
The L ife  Cycle o f  the Malaria Vector
I d e n t i f i c a t io n  o f  U. S. Genera o f  Adult Female Mosquitoes
The I d e n t i f i c a t io n  o f  Some Common Rat Lice
The I d e n t i f i c a t io n  o f  Some Common Rat Mites
Rabies E rad ication
Hie H osp ita l  o f  Tomorrow
C onstruction  Methods in  R atproofing o f  E x i s t in g  B u ild in gs

Within the D iv is io n ,  e f f o r t s  have been concentrated on improving the photographic 
and audio q u a l i t i e s ' o f  the fin ished products so that they w i l l  compare favorably with
the best being produced by others in the f i e ld .  More e f f i c i e n t  scheduling o f  produc­
t io n s  and use o f  te ch n ica l  personnel lias resu lted  in an increased volume of produc­
t io n .  The physica l p lan t has a l s o  been redesigned to correct the majority of d i f f i ­
c u l t i e s  experienced in past years. General in -serv ice  tra in ing  of personnel was con­
tinued. Sound recording techniques have advanced to the po in t where the D iv is ion  i s  
now independent o f  outside contractural s e r v ic e s  for a great majority of such work. 
When a d d it io n a l  u n its  to  the sound system have been in s t a l l e d  and c a l ib r a te d ,  the 
Production D iv is io n  w i l l  be ab le  to  produce f i r s t - q u a l i t y  sound records for both  
motion p ic tures  and film s tr ip s  quickly and economically.
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Library and Reports
Division

I t  i s  the fu n ction  o f  the Library and Reports D iv is io n  to  maintain records o f  
past accomplishments and e x p e r ie n c e s  through the medium o f  a re feren ce  Library  
Branch, and to record cu rren t achievements and e x p e r ie n c e s  fo r  fu ture re feren ce  
through the medium o f  an E d i t o r ia l  (R eports) Branch. The d i v e r s i f i e d  a c t i v i t i e s  
of the E d ito r ia l  Branch f a l l  in to  three general c a t e g o r ie s :  reporting  o f  CDC ac­
complishments; e d i t o r i a l  s e r v i c e s  to CDC; and the p rep a ra t io n  o f  tr a in in g  a id s  
used in the tr a in in g  and o r ie n ta t io n  programs o f  the Communicable D isease  Center  
and other Federal a g e n c ie s .  The Library co n ta in s  b a s ic  re feren ce  or source books 
in the v a r io u s  s c i e n c e s  r e l a t e d  to communicable d i s e a s e  co n tr o l  and a compre­
hensive c o l l e c t i o n  o f  p e r t in e n t  current p e r i o d i c a l s .  In a d d it io n ,  the D iv is io n  
i s  respon sib le  fo r  the review  and o f f i c i a l  U. S. P u b l ic  H ealth  S erv ice  c lea ra n ce  
through the D iv i s io n  o f  P u b l ic  Health Methods o f  a l l  manuscripts w ritten  by CDC 
personnel for e i th e r  p resentation  at meetings or p ub lica tion  in  s c i e n t i f i c  or te c h ­
nical journals .  A complete, cross-indexed  f i l e  o f  th ese  manuscripts i s  maintained  
for reference purposes.

E D I T O R I A L  B R A N C H
The E ditor ia l  Branch prepares for p u b lica t io n  each f i s c a l  year’ s annual report,  

which c o n s is t s  o f  a d e ta i l e d ,  i l l u s t r a t e d  account o f  th e  o p era t io n s  o f  the head­
quarters and f i e l d  o f f i c e s  in regard to a c t i v i t i e s  o f  ep idem io log ica l,  entomologi­
cal, engineering, d ia g n o st ic ,  tra in ing , and i n v e s t ig a t iv e  nature. The annual report 
also includes an account o f  CDC programs in  each S ta te  having such a program. As a 
corollary to th ese  annual reports ,  an a l l - i n c l u s i v e  “ H is to ry  o f  Malaria Control 
in War Areas” i s  being prepared to cover the years 1942-1946. To keep headquarters  
and f ie ld  personnel informed o f  current a c t i v i t i e s  o f  CDC, the E d ito r ia l  Branch 
prepares the CDC B u l l e t i n  which contains technica l and informative feature a r t ic le s ,  
personnel items, s t a t i s t i c s  o f  operations ,  program notes, and other  current informa­
tion. Other typ es  o f  reports  are prepared at the request o f  o th er  CDC and USPHS 
di vi sions.

Editorial s e r v ic e s  to the d iv i s io n s  o f  CDC vary a l l  the way from minor e d i t in g  
to actual writing o f  a r t i c l e s ,  reports, guides, and the l i k e .  Ihe  E ditor ia l  Branch 
i s  frequently consulted  by other d iv is io n s  in the preparation o f  manuscripts, manu­
als, tra in in g  course  o u t l i n e s ,  ca ta lo g u es ,  e t c .  P ersonn el  o f  the D iv is io n  w r ite  
scripts or act as te ch n ica l  advisors fo r  f i lm s and fi lm  s t r ip s  produced as part o f
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66 l i b r a r y  a n d  r e p o r t s  d i v i s i o n

CDC p rofessiona l and technica l serv ices ,  and in some ca se s  a member o f  the D iv is ion  
serves  as p ro ject  su perv isor ,  with the r e s p o n s ib i l i t y  o f  su p erv is in g  the o v e r - a l l  
production o f  a u d io -v isu a l  a id s .  The D iv is io n  a lso  co o p era tes  with o th er  Federal  
a g en c ies ,  S t a t e  and lo c a l  h ea lth  departments, and p r iv a t e  i n s t i t u t i o n s  and pro­
fe s s io n a l  persons in t e r e s te d  in p ub lic  health  in  fu rn ish in g  information concerning  
communicable d is e a s e s  and th e i r  contro l.  A ll m a ter ia ls  re leased  by CDC are ed ited ,  
marked for typography, i l l u s t r a t e d ,  v a r i- ty p ed ,  and “ 1  a id - o u t ” for  d u p l ic a t io n .  
The production o f  tr a in in g  a id s  in c lu d es  the preparation  o f  manuals and handbooks 
fo r  u se  by p r o f e s s io n a l  and te c h n ic a l  f i e l d  p erso n n el  on o p e r a t io n a l  programs, 
manuals to accompany motion p ic t u r e s  and f i lm  s t r i p s ,  and tr a in in g  manuals and 
sch ed u les  for use  in  CDC and o th er  USPHS t r a in in g  and o r ie n ta t io n  programs. The 
cooperation o f  a l l  CDC d iv is io n s ,  and other USPHS u n i t s ,  are e n l i s t e d  in the prepa­
ration o f  these manuals and handbooks.

•  ACCOMPLISHMENTS. During the year the l a s t  annual report o f  M alaria Control in  
War Areas, covering the 1946 f i s c a l  year, was prepared and d is tr ib u ted .  This report  
gave an account o f  the MCWA program immediately preced ing the end o f  the war, and 
the changes which occurred  as  a consequence o f  the conclusion  o f  h o s t i l i t i e s ,  i n ­
cluding the termination o f  the MCW\ organization on June 30, 1946. Four CDC B u l l e t i n s  
were issued, one for each quarter o f  the f i s c a l  year. In order to improve the B u l l e ­
t in  along the l i n e s  d es ired  by headquarters and f i e l d  personnel,  a q u est io n n a ire  
was sen t to a l l  CDC a c t i v i t i e s  re q u es t in g  comments and s u g g e s t io n s  on p rev io u s  
and future B u l l e t i n s .  About 90 percent o f  the readers expressed  a d e s ir e  for  more 
prompt issuance o f  the B u l l e t i n .  This was accomplished by rescheduling p u b lica tion  
so that the B u l l e t i n  was d is t r ib u te d  in the month ending th e  quarter in s te a d  o f  
the month fo llow ing the quarter. The order o f  preference  for  item s already carried  
ranked feature a r t i c l e s  f i r s t ,  followed by F ie ld  N o te s ,  D iv is io n  and Headquarters 
Notes, and l a s t l y  T ables o f  Expenditures, Operations, and Personnel. Ninety percent  
d es ir e d  the fea tu re  a r t i c l e s  and F ie ld  N otes  to  be en la rg ed  upon. N in e ty - e ig h t  
percent approved o f  the general s i z e  and format, although 72 percent wanted more 
i l l u s t r a t i o n s  and more tech n ica l  inform ation . A ll  changes suggested by the survey  
were incorporated in t o  th e B u l l e t i n ,  in c lu d in g  a ls o  rev iew s o f  books r e la t in g  to 
p ub lic  health  and f i lm s  produced by CDC, accounts o f  experimental p r o je c ts  in pro­
g ress ,  and l i s t s  o f  p u b l ic a t io n s  o f  i n t e r e s t  to CDC a c t i v i t i e s .  A la r g e  m a jor ity  
o f  the readers were w i l l in g  to contr ibute  item s to the  B u l l e t i n  upon request, and 
advantage was taken o f  th ese  o f f e r s  for fu ture B u l l e t i n s .  More than anything e l s e ,  
th i  s survey showed th a t  th e  CDC Bui I e t  in i s  an im portant medium o f  exchange o f  
information among CDC a c t i v i t i e s  and that i t  i s  w id e ly  and c a r e fu l ly  read by a l l  
p erso n n e l .

At the rec^est o f  the Executive O ff ice ,  a brochure, Communicable Disease  Center,  
d escr ib in g  the o r g a n iz a t io n ,  fu n ct io n s ,  and s e r v ic e s  o f  CDC, was prepared fo r  a 
meeting o f  D i s t r i c t  D ir e c to r s  in Washington, D. C. , in  April 1947. I h i s  brochure 
was a lso  e x te n s iv e ly  used by the Training D iv is io n  in  the o r ien ta t io n  o f  tr a in e e s  
and v i s i t o r s  to CDC. A handbook was prepared to accompany the CDC film s tr ip ,  “ F i la -  
r i a s i s . ” I l i i s  handbook was given to a l l  persons who required more in t e n s iv e  study  
on that su b ject .  A com pila tion  o f  a l l  MCWA-CDC s c i e n t i f i c  p u b l ic a t io n s  from 1942 
on was prepared fo r  r e fe r e n c e  purposes. T h is  l i s t  i s  b e in g  kept u p - to -d a ta  in  a 
c r o ss - in d ex e d  f i l e .  Three r e v i s io n s  o f  handbooks p r e v io u s ly  i s s u e d  were accom­
p lish ed :  I d e n t i f i c a t i o n  o f  Female Anophel ines  o f  the  Uni te d  S t a t e s ;  L a r v i c i d i n g ;

Courtesy of the David J. Sencer CDC Museum



3

1 W r i t e r s  g a t h e r  a n d  c o o r ­
d i n a t e  m a t e r i a l  f rom many 

s o u r c e s  i n  t h e  p r o d u c t i o n  o f  
a m a n u s c r i p t .

2 A r t i s t s  i n  t h e  E d i t o r i a l  
B r a n c h  d e s i g n i n g  c o v e r  

f o r  CDC b u l l e t i n .

67

3 V a r i - t y p o g r a p h e r ,  a r t i s t ,  
a nd  w r i t e r  i n  t h e  E d i t o r ­

i a l  B r a n c h  c o l l a b o r a t e  i n  
l a y i n g  o u t  t h e  11 dummy" of  an 
a n n u a l  r e p o r t .

4 P r e p a r i n g  v a r i t y p e d  copy  
f rom a m a n u s c r i p t  f o r  r e ­

p r o d u c t i o n  by p h o t o - o f f s e t  
p r o c e s s e s .

5 V a r i - t y p o g r a p h e r  p l a c i n g  
v a r i t y p e d  c o p y ,  a r t w o r k ,  

a nd  p h o t o g r a p h s  i n  e x a c t  p o ­
s i t i o n  t o  be  r e p r o d u c e d  by 
p h o t o - o f f s e t  p r o c e s s e s .

3

5
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and m  R ' . i d a a l  ¿pray O p e ra t io n . .  Another handbook, DDT For C e n t ra l  a f  H o u u h o U  
P p c t s  f i r s t  is s u e d  in  1945, was so much in  demand th a t  i t  became n ece ssa ry  to  
h ^  U l L  p ^ e d  h ,  the  Government P r in t in g  O f f i c e .  The handbook . . .  r e v ,a .  
in  cooperation vdth the Department o f  A gr icu ltu re  and pot on s a l e  to the general  
public by the Superintendent o f  Documents.

For use by the T ra in in g  D iv is io n ,  a Schedule  o f  F i e l d  Training  P r o g r a m s  for the  
1947 ca lendar year was prepared and d i s t r ib u te d .  T h is  Schedu le  was sen 
agencies in terested  in sending « .p loyees for tra in in g  in  the « t » l o f  
d is e a s e s .  In cooperation with the Training D iv is io n ,  a prelim inary Film 
was is su ed ,  d escr ib in g  the motion p ic tu r e s  and f i lm  s t r i p s  produced by CDC. A lso  
a t  the r e q u e s t  o f  the T ra in in g  D i v i s i o n ,  an o r i e n t a t io n  and t r a in in g  man a , 
For the N a t i o n ’s Hea l th ,  was undertaken. T h is  manual, d e s c r ib in g  the o r^ n^  
t io n  and fu n ction s  o f  the e n t ir e  P u b lic  H ealth  S e r v ic e ,  was o r i g i n a l l y  intended  
for  use on ly  in  th e  CDC T ra in in g  D iv is io n  programs. However, th e  demand for  i t  
throughout the S erv ice  was so great that i t  w i l l  be i s s u e d  for u se  o f  a l l  the bu­
reaus and d iv i s io n s  o f  the P u b lic  Health S erv ice .  Copies o f  the second d ra ft  were 
mineographed and d is tr ib u te d  for temporary use u n t i l  th e  f in a l ,  i l lu s t r a t e d  manual 
i s  completed. The coop eration  o f  a l l  P ublic  H ealth  S e r v ic e  bureaus and d iv i s i o n s  
was e n l i s t e d  in s e c u r in g  in form ation  fo r  the manual. The E d ito r ia l  Branch a lso  
a s s i s te d  the Train ing D iv is io n  with e d i to r ia l  aid in  the preparation o f  themanual,
Bodent-Bome Disease Prevent ion end Control.

Three manuals were prepared for  P u b lic  Health S e r v ic e  a g en c ies  o u ts id e  o f^CDĈ  
The Commissioned O f f i c e r s -  Guide,  co n ta in in g  30 pages o f  inform ation  o f  v a lu « ^0 
newly commissioned o f f i c e r s ,  was prepared at the r e q u e s t  o f  the D iv is io n  o f  Com­
missioned O ff ice r s .  Two cancer control monographs were published for CancerContro  
Section o f  the S ta te s  R e la t io n s  D iv is ion .  Oie, o f  80 pages, was e n t i t le d  Procedural  
Analysis o f  the Compilat ion o f  Cancer Data fo r  S t a t i s t i c a l  Uses in the Massachuset ts  
Department o f  P ub l ic  Heal th Cancer Control Program. The other 20 pages, was General 
Nurs ing  P o l i c i e s  o f  the  P u b l i c  H e a l t h  S e r v i c e  m  Cancer  C o n t r o l .

L I B R A R Y  B R A N C H

and other agencies and in d iv id u a ls  in te r e s te d  in  p u b lic  h ea lth ,  on a short or  lo  g

term loa i  basis .  .
The CDC Library completed i t s  f i r s t  year o f  e x is te n c e  concurrently  with the end 

o f  the f i s c a l  year. The f i r s t  few months were spent in planning the set-up, ^ e lec t in g  
the b est  c l a s s i f i c a t i o n  system, and c o l l e c t i n g  for ca ta lo g in g  a l l  o f  and
p e r io d ic a ls  already acquired by other CDC d iv is io n s .  Publishers cata logues, b i b l i ­
og ra p h ies ,  reading l i s t s ,  e t c . ,  were checked for p e r t in en t  m a ter ia l .  P ersonnel 1  

the d i f fe r e n t  d iv is io n s  gave su ggestion s  for necessary items. All p ases o 
cable d ise a se  control were considered in purchasing books and p e r i o d i c a l s ,  but since  
the G eorgia  School o f  Technology h e ld  much m a ter ia l  on en g in eer in g  s u b j e c t s  an
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Emory U n iv ers ity  had an e x c e l le n t  medical l ib ra ry ,  an attempt was made only to f i l l  
the needs  o f  medical zo o lo g y ,  which was n o t  covered ad eq uate ly  anywhere in  the  
v ic in ity .  An exchange service was worked out with the co l le g e s ,  u n iv e r s i t i e s ,  medical 
schools, and the Georgia S ta te  Department o f  Public  Health in  A tlan ta  and v i c in i t y  
to supply requested  re feren ce  m a ter ia l  n o t  p o s s e s s e d  by the CDC L ibrary .  B a s ic  
books, such as en cy lo p ed ia s ,  a v a r i e t y  o f  d i c t i o n a r i e s  (g e n e r a l ,  b io g r a p h ic a l ,  
sc ie n t i f ic ,  and foreign language), ind ices ,  and handbooks were ordered.

P a n o r a m i c  v i e w  o f  t h e  CDC l i b r a r y  s h o w i n g  b o o k  s h e l v e s  ( r i g h t ) ,  m a g a z i n e  
r a c k s  ( c e n t e r ) ,  a nd  p e r i o d i c a l  s t a c k s  ( l e f t ) .  N o t  shown  h e r e  a r e  a d d i t i o n a l  
b oo k  s h e l v e s  a nd  t h e  c a t a l o g i n g  d e p a r t m e n t .  The l i b r a r y  i s  e q u i p p e d  t o  p r o ­
v i d e  r e f e r e n c e  m a t e r i a l s  i n  t h e  f i e l d  o f  m e d i c a l  z o o l o g y  a n d ,  t h r o u g h  e x ­
c h a n g e  s e r v i c e s  w i t h  o t h e r  l i b r a r i e s ,  r e f e r e n c e s  i n  s a n i t a r y  e n g i n e e r i n g  a n d  
p r e v e n t i v e  m e d i c i n e .

The National I n s t i t u t e  o f  Health supplied 2,700 index cards covering communicable 
disease  co n tr o l ,  and o f f e r e d  t h e i r  f a c i l i t i e s  in  an exchange s e r v ic e .  The index  
cards, which were c i r c u la t e d  to  in t e r e s t e d  CDC p er so n n e l ,  w i l l  l a t e r  be replaced  
by the Quarter ly Qimulative  Index Medicus.  The Library Qf Congress sent p u ll  sh eets  
for a l l  e n t r i e s  in m edicine and technology, com prising some 3 ,000 t i t l e s .  These  
were va luab le  in  keep ing up with new p u b l ic a t io n s ,  v e r i f y i n g  proper e n tr ie s ,  and 
getting card numbers for  catalogue cards. Selected  items were circulated  to in terested  
CDC personnel. The Library a lso  rece ived  g i f t s  o f  books and p e r io d ic a l s  from CDC 
and other ind ividuals.

At the end o f  the f i s c a l  year, the Library contained 2 ,200 volumes, of which 900 were 
out on loan, and about 6,000 cards in the cata logue and s h e l f - l i s t .  There were more 
than 200 t i t l e s  in per iod ica ls ,  comprising approximately 2,000 volumes. Current p er i ­
odicals were c ircu la ted  to headquarters and a l l  f i e l d  s ta t io n  a c t i v i t i e s .  The Library 
ordered and catalogued a l l  books for f i e l d  tra in in g  s ta t io n s ;  the Technical Develop- ii
ment Division  at Savannah, Georgia; the Virus Laboratory at Montgomery, Alabama; the 
Dysentery Control project a t  Fharr, Texas; and a l l  d i s t r i c t  o f f i c e  CDC a c t i v i t i e s .
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Administrative Division
The Administrative D iv is ion  i s  an important link in the chain o f  supporting services  

to  the p ro fe ss io n a l  and operational a c t i v i t i e s  o f  the Communicable D isea se  Center. 
I t  renders a s s is ta n c e  by carrying on ad m inistrative  procedures and paper work with 
a minimum o f  burden being placed on the operational and p ro fe ss io n a l  personnel. The 
major r e s p o n s ib i l i t i e s  o f  the D iv is ion  embrace appointment, c la s s i f i c a t io n ,  and sepa­
ration o f  a l l  headquarters and f i e ld  personnel; preparation o f  budget estim ates and 
conso lidation  o f  budgets; control o f  expenditures o f  a l lo t t e d  funds; payro lls;  main­
tenance o f  retirem ent and tax deductions and leave records; issuance o f  travel  au­
thorizations; procurement and d is tr ib u tion  o f  supplies and equipment; secu r ity  o f  a l l  
Federal property; engineering and s t a t i s t i c a l  drafting; reproduction and d is tr ib u tion  
o f  train ing and similar materials; machine records s t a t i s t i c s ;  maintenance and repair 
o f  automotive equipment; f i l e s  and records; and o f f i c e  s e r v ic e s .

Four branches perform the functions o f  the D iv is io n .  Two — the Serv ice  and Supply 
Branches — are pr im arily  s e r v ic e  u n i t s .  The other tw o— the F is c a l  Branch and the 
Personnel Branch — may be considered as management u n i t s .  In addition  there are 22 
S ta te  and project ad m in istra tive  o f f i c e s  which function in  a manner s im ila r  to the 
headquarters branches, and are te ch n ica l ly  respon sib le  to th i s  D iv is io n .

F I S C A L  B R A N C H
The F isc a l  Branch i s  responsib le  for the preparation o f  consolidated budgets; con­

tr o l  o f  a l lo t t e d  funds; c e r t i f i c a t i o n  o f  expenditures; preparation o f  disbursement, 
co l le c t io n ,  and adjustment documents; coding by accounting c la s s i f i c a t io n  a l l  account­
ing  documents; m a in ta in in g  a l l o c a t i o n s ,  
allo tm en ts ,  and general ledger; designing  
o p e r a t in g  procedu re  fo r  p ro d u c t io n  o f  
necessary  budgetary and accounting data; 
and preparation o f  reports for the Central 
O ffice and a llocation  u n its .

The beginning o f  th is  f i s c a l  year saw the 
inauguration in th is  Branch o f  new systems 
and procedures to insure complete budgetary 
c o n t r o l  th rou gh ou t CDC a c t i v i t i e s .  An 
en tire ly  new accounting system was i n s t a l l ­
ed ,  u s i n g  IBM equ ipm ent fo r  d e t a i l e d  
recording. These changes and innovations  
made possib le advance estimates for budgets 
and periodic a l lo ca t io n s  o f  funds to a high 
degree o f  accuracy, as w e ll  as to provide
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detailed data o f  expenditures for reports G a t h e r i n g  d a t a  for preparation of CDC
to a l l  CDC a c t i v i t i e s ,  Congress, and the b u d g e t  e s t i m a t e s .

Bureau o f  the Budget. The fu n c t io n s  now 
performed are in accordance with  the reg­
u la t ions  o f  the Comptroller General and 
conform with those conducted in other Fed­
eral agencies. Reconciliation of retirement 
and tax accounts as maintained in the gen­
eral ledger and re flec ted  on the individual 
earning cards was e f f e c t e d ,  and quarter ly  
r e c o n c i l ia t io n s  are now being  made. A ll  
leave records were inventoried and are now 
up to date. An audit o f  travel and m isce l­
laneous vouchers was begun, and the use of  
authorized s ignature  cards was i n i t i a t e d  to p ro tec t  fund expenditures for tr a v e l ,
serv ices ,  and s u p p l ie s .  D e leg a t io n  of a u th o r ity  from the C entral O f f i c e  to  i s s u e  
travel authorizations at th is  l e v e l  resu lted  in  prompter payment o f  travel  vouchers. 
Perhaps the most important con tr ib u tion  to a smooth and continuous flow o f  work in 
this Branch was that o f  the estab lishm ent o f  d e f i n i t e  time schedules for the sub­
mission o f  a l l  documents and reports to  and from higher and lower echelons.

P E R S O N N E L  B R A N C H

C a

The Personnel Branch administers personnel p o l i c ie s  and procedures e s ta b lish ed  to 
meet the needs o f  CDC programs in  accordance with  C iv i l  S erv ice  r e g u la t io n s ,  and 
Federal Security  Agency and U. S. Public  Health S erv ice  p o l i c i e s .  Programs for the 
promotion o f  employee morale and welfare  are in i t ia t e d  and encouraged. A great deal 
of time and e f f o r t  was d ir e c t e d  during the year toward d ev e lo p in g  standards and 
securing approval on a wide var ie ty  of p osit ion s  in  order to e s ta b l is h  uniform q u a l i ­
fication standards. Authority was delegated  by the Central O ff ice  fo r  the c l a s s i f i ­
cation of p os it io n s  up to and including P-4 
and CAF-11 on which stan d ard s  have been  
approved. Authority was a lso  granted for the 
jo u r n a l iz a t io n  o f  tw o-grad e prom otion s  
involv ing  s a l a r y  i n c r e a s e s  up to  1 , 0 0 0  
dollars. Approval of e f f ic ie n c y  ratings be­
came a d e le g a te d  fu n c t io n  o f  t h i s  head­
quarters th is  year, and a committee of three 
was established for th is  purpose. A Board of 
U. S. C iv i l  S erv ice  Examiners was created  
to prepare and announce examinations, rate  
examination papers, and r e g i s t e r  r e s u l t s .

Early in the f i s c a l  year the Employee Re­
lations Section was established for employee 
counseling, a s s is ta n c e  in securing housing 
accon-odations, f in a n c ia l  a ss is ta n ce  through

I n t e r v i e w i n g  a n  a p p l i c a n t  f o r  a p o s i ­
t i o n  w i t h  CDC.

Courtesy of the David J. Sencer CDC Museum



72 A D M I N I S T R A T I V E  D I V I S I O N

the Federal Credit Union, orientation  for new employees, and other related  a c t iv i t ie s .  
Outstanding among the accomplishments was the inauguration o f  “ The C en terp iece ,” a 
newssheet for CDC personnel, issued  monthly. Other a c t i v i t i e s  included securing chest 
X-rays, smallpox vaccinations, and blood typing for a l l  employees.

S E R V I C E  B R A N C H
At the beginning o f  th is  f i s c a l  year the S erv ice  Branch absorbed the functions of 

drafting, mapping, reproduction, and d is tr ib u tio n  serv ices ,  and mechanical s ta t is t ic a l  
op erat ion s .  D ra ft in g  se r v ic e s  and te c h n ic a l  a s s i s ta n c e  were made a v a i la b le  to CDC 
headquarters and f i e l d  o f f i c e s  in the preparation  o f  a l l  types o f  mapping, archi­
t e c tu r a l  and mechanical drawings, and s t a t i s t i c a l  c h a r t s .  Reproduction services  
included v a r i - ty p in g ;  c u t t in g  s t e n c i l s ;  b lack  l in e  and blue l in e  printing; plano­
graph, mimeograph and d i t t o  reproduction p rocesses;  preparation  o f  forms; and the 
c o l la t in g ,  s ta p l in g ,  and d is tr ib u t io n  o f  reproduced forms and operational material. 
The f a c i l i t i e s  o f  one o f  the f i e l d  o f f i c e s  o f  the Government P r in t in g  O ffice  were 
u t i l i z e d  for quantity  reproductions o f  large b u l l e t in s  and manuals.
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D u p l i c a t i n g  e q u i p m e n t  i n  CDC h e a d q u a r t e r s  i n c l u d e s  a m u l t i -  
l i t h  mac hi ne  ( l e f t ) ,  a n  " o z a l i d "  r e p r o d u c e r  ( r i g h t ) ,  a  mimeo­
g r a p h  m a c h i n e ,  a n d  “ d i t t o ”  p r o c e s s i n g .  T h i s  e q u i p m e n t  i s  u s e d  
t o  r e p r o d u c e  s t a n d a r d  fo r ms ,  m a p s ,  c h a r t s ,  g r a p h s ,  d r a w i n g s ,  and 
t e x t u a l  m a t t e r  f o r  o p e r a t i o n a l  and t r a i n i n g  p r o g r a m s .

Machine records equipment provided f a c i l i t i e s  fo r  card punching, so r t in g ,  tabu­
lating, and recording o f  a d m in is tr a t iv e ,  e p id e m io lo g ic a l ,  en g in eer in g ,  and other  
statistical data. This u n it  was organized only a short time before the beginning o f  
this fiscal year, but i t  has grown as fa s t  as necessary equipment could be obtained.  
Statistical tabulations and records were provided during the year for personnel data  
and fiscal accounting, mosquito host  p reference s tu d ie s ,  p o l io m y e l i t i s  morbidity,  
diarrhea and dysentery surveys, rodent exam inations, malaria s t u d ie s ,  rodent host  
vector studies,  typhus m orbidity, and malaria morbidity and m o rta l ity .  During the 
latter part o f  the year a S t a t i s t i c a l  Committee was e s t a b l i s h e d  to  appraise  the 
statistical requirements o f  the various operational p ro jects ,  to develop and e s ta b l ish  
procedures and schedules to  meet these requirements, to  determine personnel needs, 
and other related a c t i v i t i e s .

S U P P L Y  B R A N C H
The Supply Branch contracts for s to r e s ,  and d is tr ib u te s  su p p lie s ,  equipment, mate­

rials, serv ices ,  u t i l i t i e s ,  and space; assembles and m aintains property records;  
handles sales, transfers , or other d isp o s it io n  o f  non-expendable property; maintains, 
dispatches, and repairs  v e h ic le s ;  and b u ild s  and rep a irs  s p e c ia l  f i e l d  equipment. 
Hie activities of  the Branch were m aterially  af fected during the year by two inportant 
procedural changes: ( 1 ) d e le g a t io n  o f  a u th o r i ty  to  s o l i c i t  and a ccep t b ids for
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su pp lies  and m aterials  not exceeding 2000  d o l la r s ;  and ( 2 ) d e leg a t io n  of authority  
to approve supplements to u t i l i t y  contracts  where l e s s  than 25 d o lla r s  i s  involved. 
These changes expedited  considerably the procurement o f  su pp lies  and equipment.

A c t i v i t i e s  o f  th is  Branch were greater during th i s  f i s c a l  year than any preceding 
year because the establishm ent of various CEC tra in in g  and in v e s t ig a t io n a l  programs 
required the procurement and d is tr ib u t io n  o f  a great deal of equipment and supplies.

( L EF T )  P o r t i o n  o f  t h e  CDC 
h e a d q u a r t e r s  g a r a g e ,  w h e r e  
c o m p l e t e  e n g i n e  o v e r h a u l i n g  
a n d  m a c h i n e  s h o p  f a c i l i t i e s  
a r e  a v a i l a b l e *

( RIGHT)  I n t e r i o r  o f  o n e  o f  
t h e  CDC h e a d q u a r t e r s  w a r e ­
h o u s e s ,  w h e r e  “ e v e r y t h i n g  has  
a p l a c e . "  A d d i t i o n a l  s p a c e  
i s  r e q u i r e d  b e c a u s e  h e r e  t h e r e  
i s n ’t  a " p l a c e  f o r  e v e r y t h i n g . ”

An e s t a b l i s h e d  and proven s to c k  co n tr o l  system and a complete in v en to ry  and re­
warehousing program was i n i t ia t e d .  A ca ta lo g  o f  s tock  items was i s su ed ,  including  
in s tru ct io n s  and information for ordering and recording. Much e f fo r t  was expended in 
the s im p l i f ic a t io n  o f  property a cc o u n ta b il ity  and reporting  procedures as required 
by the Central O ff ice .  The Federal Tort Claim Act, passed by Congress in August 1946, 
made the Federal government l i a b l e  for p erson al in j u r ie s  s u s ta in e d  in  acc idents  
in v o lv in g  government v e h ic le s ,  as w ell  as for property damage. Certain  changes in  
the procedure o f  handling accident reports and claims, the rev is ion  o f  certa in  forms, 
and a s t r i c t e r  enforcement of the rules and regulations governing the use of Federal 
automotive equipment was n e c e s s i ta te d  by t h i s  act .

Since the inauguration of the Comnunicable D isea se  Center, e f f o r t  has been made 
to  secure as much d ecentra liza tion  o f  authority as p oss ib le  in  order to permit expe­
d it io u s  adm inistrative  operation. Almost complete autonomy now has been granted to 
CDC for procurement, personnel, and f i s c a l  transactions, re su lt in g  in  more rapid and 
e f f i c i e n t  administrative services in support o f  professiona l and operation a c t iv i t i e s .
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W c i l z . . .  in the f i e l d

In th e  14 S o u t h e a s t e r n  S t a t e s  where  
com m unicable  d i s e a s e s  su ch  as m a la r ia  
and typhus were o f  s u f f i c i e n t  endem icity  
to make necessary ex ten s iv e  control opera­
t io n s ,  CDC a c t i v i t i e s  were conducted under 
the j u r i s d i c t i o n  o f  the r e s p e c t iv e  S ta te  
H ealth  D epartm ents , in  co o p e r a t io n  w ith  
USPHS D i s t r i c t  O f f i c e s  and CDC H e a d ­
q u a r te r s .  In the more n o r th e r ly  S t a t e s ,  
where these  d is e a s e s  were not endemic but 
a potentia l  hazard ex isted , CDC a c t i v i t i e s  
were carr ied  on from USPHS D i s t r i c t  O f­
f i c e s ,  in  cooperation  w ith  the re sp e c t iv e  
S t a t e  H ealth  Departm ents. A CDC re p r e ­
s e n t a t i v e  was p la c e d  in each  o f  the 14 
S ta te  Heailth Departments and in each D is ­
t r i c t  O ff ice  (except D i s t r i c t s  5 and 9) to 
coordinate CDC a c t i v i t i e s .
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C O N N

Hie inauguration  o f  CDC a c t i v i t i e s  in  D i s t r i c t  No. 1 on July 1, 1946 was marked 
by a post-war modification in concept and p o licy  for the operation o f  control programs 
in the ten northeastern S tates  comprising the d i s t r i c t .  S p e c if ic  concern with malaria 
control, although s t i l l  the keynote, was supplemented with general in s e c t  and rodent 
control for the amelioration of e x is t in g  h ea lth  hazards. The great curtailment in the 
number o f  m il ita ry  in s t a l la t io n s  obviated much o f  the problem o f  malaria con tro l,  and 
a ct iv e  mosquito control operations were restored  to  c i v i l i a n  a u th o r i t ie s  and loca l  
health agencies .  The function of the D i s t r ic t  CDC O ffice  emerged as that o f  consultant 
and te c h n ic a l  a d v iso r ,  and “ tr o u b le -sh o o te r” in  matters p erta in in g  to i n s e c t -  and 
rodent-bom e d i s e a s e s .  This tr a n s i t io n  to  the broader community-protection aspect  
was accomplished during the f i s c a l  year 1947.

MALARIA CONTROL. In the summer o f  1946, the malaria potential which had been in t r o ­
duced in t o  th i s  D i s t r i c t  during the war years  was s t i l l  considered o f  s u f f i c i e n t  
possib le  danger to warrant the continuation o f  malaria control operations. Two mobile 
units  functioned in D i s t r ic t  No. 1. Mobile Unit 1, based at Cushing Veterans Hospital  
(formerly Cushing General H ospita l) ,  Framingham, Mass., operated in Massachusetts and 
C onnecticut; Mobile I h i t  2 was based at Camp Kilm er, New Jersey ,  and operated in  
New York, New J er sey ,  and Pennsylvania. The D i s t r i c t  CDC O ff ice  ex erc ised  general  
supervision over the f i e ld  a c t i v i t i e s .  Entomological surveys were carried out at the 
request of F ed era l,  S ta te ,  and lo ca l  governmental a gen c ies ,  and reports and recom­
mendations were made-. Routine i d e n t i f i c a t i o n s  o f  a d u lt  and larva l  mosquitoes were 
conducted for a l l  f i e l d  groups and for 11 i n s t a l l a t i o n s  in the F i r s t  Army a rea .
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Mobile Unit 1 carried on larv ic id ing  and minor drainage projects  around the Murphy 
General H ospital and the Cushing Veterans Hospital in Middlesex County, Massachusetts, 
and the Old Farms Convalescent Center in Hartford County, Connecticut. Occasional 
inspections were conducted around the West Roxbury and Northhampton Veterans Hospitals 
in  Norfolk and Hampshire Counties, M assachusetts .  Mobile Unit 1 was discontinued  
on September 30, 1946, a f t e r  the transfer  of equipment and su p p lies  to the D is tr ic t  
No. 1 O ffice  and CEC headquarters in  Atlanta, Ga.

As in the previous year, Mobile Unit 2 continued to  a ct  as a su rv e i l la n ce  u n it ,  
afford ing  protection  in New Jersey to  Fort Dix in Burlington County and Camp Kilmer 
in Middlesex County. In New York, Camp Shanks in Rockland County and Halloran Genera 
Hospital in Richmond County were kept under observation, as was Valley Forge General 
Hospital in Chester County, Pennsylvania. This u n it  a l s o  gave demonstrations in the 
use of DDT residual spraying for insect control to  interested  comminities and military 
i n s t a l l a t i o n s .  Mobile Unit 2 was disbanded in  October 1946, and i t s  equipment and 
supplies were stored in space furnished by Camp Kilmer.

D i s t r i c t  CDC O ff ic e  personnel conducted ten surveys at proposed and e x is t in g  im­
poundments located in the U .S . Engineer D i s t r ic t ,  Pittsburgh, Pennsylvania, to deter­

mine the malaria hazard. The impoundments in 
Pennsylvania included reservoirs at Crooked 
Creek, Loyalhanna Creek, Mahoning Creek, Shen- 
ango River (a l s o  in Ohio), fionesta Creek, 
T urtle  Creek, Youghiogheny River (also in 
dryland), Conemaugh River, and the Allegheny 
River; and the Tygart River Reservoir in West 
Virginia. In each survey detailed technical 
information was assembled and reports and 
recommendations were submitted through 
the CDC headquarters o f f ic e  in Atlanta.

MOSQUITO AND OTHER INSECT CONTROL. With 
the conclusion of the 1946 mosquito breed­
ing season act ive  CDC malaria control oper­
a t io n s  in D i s t r i c t  No. 1 ceased. The new 
aspect, that of consultant in malariology and 
insect control, became functional in the spring 

___________________________________  of 1947 when the New York City Health De­
partment , the Veterans Administration, the 

F ir s t  Army area, the Federal Public Housing Authority, and loca l health groups asked 
fo r  te c h n ic a l  advice  for th e ir  r e sp e c t iv e  m alaria  a n d  mosquito control programs. 
Malaria surveys were conducted at Veterans Administration h o sp ita ls  ami centers in 
New York and M assachusetts. Each center rece ived  a l ig h t  trap and instructions for 
i t s  operation . C o l le c t io n s  were submitted for i d e n t i f i c a t i o n  during the mosquito 
breeding season, and sp e c i f ic  advice on ccntrol measures was given wherever necessary 

Mosquito l ig h t  traps were a lso  lent to  Public Housing Authority projects and local 
health departments. The Framingham Board of Health, operating in the area of Cushing 
Veterans H ospita l,  and the East Middlesex mosquito control project in the area ol the 
Murphy General H o s p i ta l ,  were len t  equipment and were given technical advice on

gatte -jr >

T e n  s u r v e y s  a t  p r o p o s e d  a n d  e x i s t i n g  
i m p o u n d m e n t s  w e r e  c o n d u c t e d  b y  D i s t r i c t  
CDC P e r s o n n e l  i n  t h e  U .  S .  E n g i n e e r  
D i s t r i c t ,  P i t t s b u r g h ,  P e n n . ,  t o  d e t e r ­
m i n e  t h e  m a l a r i a  h a z a r d . .
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malaria control procedures. These reg ions had formerly been protected  by Mobile 
Unit 1. The F i r s t  Army continued t o  submit m a ter ia l  for i d e n t i f i c a t i o n  from a l l  
operating i n s t a l l a t io n s  in the area. Aid was a l s o  extended to the personnel o f  the 
First Army by partic ipation  in train ing courses in  in sec t  and rodent contro l.  General 
insect control demonstrations and lec tu res  were conducted a t  Coast Guard S ta t io n s ,  
U.S. Marine H o sp ita ls ,  and various lo c a l  h ea lth  and welfare agencies and tech n ica l  
associations.

RODENT CONTROL. The D i s t r ic t  CDC O ff ice  was c a l le d  upon to aid many groups, both 
public and p rivate ,  in  rodent control. Demonstrations in the use o f  the rodenticides  
1080 and AIWJ, advice on ratproofing , and gen era l  rodent control information were 
given to san ita tion  and health departments and marine h o sp ita ls .  An extensive  library

I was compiled to  aid in answering the many re q u es ts  for te ch n ica l  inform ation  and 
l iterature  on r o d e n ts  and rodent c o n t r o l .

In July 1946 the New York C ity  Health Department requested a s a n i t a t io n  survey  
in the c i t y ,  where an undiagnosed d is e a s e  had been reported . The d i s e a s e ,  s u b s e ­
quently named r ic k e t t s ia lp o x ,  was found to be caused by R i c k e t t s i a l  akari  and trans­
mitted by a mouse-borne mite, Allodermanyssus sanguineus. This newly described rodent- 
borne d isea se  aroused widespread i n t e r e s t .  T h e re fo re ,  in the spring  o f  1947, CDC 
planned a cooperative survey with the New 
York City Health Department to  secure as 
much information as p oss ib le  about the ro ­
dent reservo irs  and the tra n sm iss io n  of  
rickettsialpox. This agreement for cooper­
ative fu n c t io n  was o r g a n iz e d  t o  l a s t  
through the next f i s c a l  year.

MISCELLANEOUS A C T I V I T I E S .  Promotional and 
recruiting work was carried on for the (DC 
Laboratory and Training D iv is io n s  in con­
nection with t r a in in g  co u rse s  fo r  s a n i ­
tarians, and for  t e c h n ic ia n s  and la b o r ­
atory directors in the laboratory diagnosis 
of parasitic d isea ses  given for S ta te  and 
local h ea lth  departm ent p e r s o n n e l .  The 
efforts of the D i s t r i c t  O ff ic e  in ga th er­
ing comprehensive l i t e r a tu r e  and film s on
all phases o f  CDC a c t i v i t i e s  has been r ic h ly  rewarded. Many public and p r iv a te  a ­
gencies borrowed te c h n ic a l  f i lm s  and re ce iv ed  l i t e r a t u r e  on i n s e c t -  and rodent-  
borne diseases and their  control.

Representatives from the D i s t r i c t  CDC O f f i c e  attended  a six-week course in the
control o f  p lants detr im ental to  p ub lic  h e a lth  and the use of 2 ,4-D , the new h e r ­
bicide, conducted at New York U niversity . Conferences and meetings on noxious plants  
in the northeast were a lso  attended. L iterature, technical information, and laboratory 
material for po llen  id e n t if ica t io n  were made a va ilab le  to State health departments and 
interested lo c a l  a g e n c ie s .  Cooperation was extended to  the New York C ity  Health  
Department in th e ir  ragweed control program, and power equipment was len t  to them.

I  Courtesy of the David J. Sencer CDC Museum

D i s t r i c t  CDC p e r s o n n e l  a i d e d  many g r o u p s ,  
b o t h  p u b l i c  and p r i v a t e ,  i n  r o d e n t  c o n t r o l .  
H e r e  a  r a t  b u r r o w  a t  t h e  b o t t o m  o f  an 
e l e v a t o r  s h a f t  i s  d i s c o v e r e d .



District No. 2
H e a d q u a r t e r s :  R i c h m o n d /  V i r g i n i a

CDC a c t i v i t i e s  in D i s t r ic t  No. 2 th i s  f i s c a l  year consisted  o f  State-operated pro­
grams in North C aro lina , South C aro lina , and V ir g in ia .  In Maryland the principal 
problem encountered, water chestnut in  the Potomac River, had been v ir tu a l ly  elimin­
ated during the previous f i s c a l  year and the U. S. Engineers maintained patrol activi­
t i e s  th i s  year to insure that t h i s  aquatic  p lant did not again  obtain  a foothold. 
Antiimlaria and anti-mosquito work in the D i s t r ic t  o f  Columbia were conducted during 
th is  year as a part of the D i s t r ic t  o f  Columbia Health Department a c t i v i t i e s ,  without 
Federal assistance.

North Carolina
C A R L  V. R E Y N O L D S ,  M. D. 

S t a t e  H e a l t h  O f f i c e r

During the year e x ten s iv e  programs were conducted in extended m alaria control, 
typhus control, and the supervision of impounded waters. A few small demonstration fly 
con tro l  p ro je c ts  were a lso  operated in  sca t tere d  areas in the western h a lf  of the 
State , where no residual spraying operations had been conducted, in  order to stimulate
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the use of DDT in that sec t io n .  Very l i t t l e  d i f f i c u l t y  was encountered in obtaining  
local contributions to the residual spraying program for the second h a lf  o f  the f i s c a l  
year, so  that local funds were available to pay a l l  of the spray crews. Extended pro­
gram larv ic id in g  was conducted, with one minor exception, e n t ir e ly  at loca l expense. 
Typhus control a c t i v i t i e s  were a lso  carried on almost e n t ir e ly  with loca l  funds. War 
malaria control operations were confined to two cou n ties .  In Buncombe County opera­
tions were conducted around Moore General H ospita l,  c o n s is t in g  o f  a small amount of  
No. 2 fuel o i l  la rv ic id in g  and ditch  maintenance. In Craven County a drainage project 
previously started  on the o u tsk ir ts  of New Bern was completed.

EXTENDED PROGRAM LARVICIDING.  Very l i t t l e  la rv ic id e  work was a c tu a l ly  done on the 
extended program; the town of Hoanoke Rapids applied 1,275 ga llons  of No. 2 fuel o i l  
with labor furnished e n t ir e ly  by the l o c a l i t y .  A part o f  the o i l  and equipment was 
supplied by CDC. Considerable la rv ic id in g  was conducted by other towns in the State ,  
but these operations were not considered a part o f  CDC a c t i v i t i e s  s in ce  the e n t ire  
expense was borne lo c a l ly .  The various power companies in the S ta te  carried on exten­
s ive  la rv ic id in g  programs on their  reserv o irs ,  in  compliance with  regulations of the 
North Carolina S ta te  Board of Health, which provided te ch n ica l  advice.

RESI DUAL HOUSE SPRAYING.  During the f i r s t  h a lf  o f  the f i s c a l  year , w ith  a few 
exceptions, the to t a l  c o s t  o f  res id u al spraying was defrayed with CDC funds. Spray
crews were made up o f  one foreman and one laborer ,  both o f  whom were required to
spray. Each two-man crew was supplied with a truck, three spray cans, and the neces­
sary incidental equipment. The p o licy  regarding CDC p a rtic ip a tio n  was changed for the 
second h a l l  of the f i s c a l  year, so  th a t  a l l  o f  the crews doing the spraying were 
furnished lo c a l ly ,  CDC funds being used for m aterials , equipment, transportation, and 
supervision only. Local p a r t ic ip a t io n  in  the program was read ily  obtained. Over the 
year 53,930 homes in 37 cou n ties  received  a residual a p p lica t io n ,  a t  an average of  
0.84 man-hour of labor per treatment. At Roanoke Rapids, where over a hundred p o s it iv e
s l id e s  for malaria had been reported by the local hospita l in 1945, a complete spray­
ing of the entire  town, containing approximately 1,700 residences, was undertaken with 
labor furnished by the municipality and cotton  m i l l s .  Three, two-man crews gave two 
spray applications to each home within the c i t y  or adjoining urban area. Very g r a t ify ­
ing r e s u l t s  were obtained; mosquitoes p r a c t ic a l ly  disappeared from the town and a 
sharp redu ct ion  in  malaria transm iss ion  took p la c e .  I t  was the op in ion  o f  lo c a l  
physicians that a l l  malaria which occurred  
in  1946 was due to re la p se s .

M o rta lity  and morbidity s t a t i s t i c s ,  as  
w ell  as blood s l i d e  surveys conducted by 
the Malaria Control L'nit, indicated a d i s ­
t in c t  downward trend in malaria. Five deaths 
from the disease were reported to the D iv i ­
s ion  o f  V ita l  S t a t i s t i c s ,  while the D iv i ­
s io n  o f  Epidem iology  r e c e iv e d  on ly  190 
reported  c a s e s .  On a survey  taken among 
school ch ild ren  13,309 blood s l i d e s  were 
examined without f in d in g  one p o s i t iv e .  On 
the other hand the ex is te n c e  o f  a substan­
t i a l  amount o f  m alaria  w ith in  the S ta te  
was d e f i n i t e l y  e s ta b l ish e d  by blood s l i d e
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E a c h  t w o - m a n  s p r a y  c r e w  w a s  s u p p l i e d  
w i t h  a t r u c k  a n d  t h e  n e c e s s a r y  s p r a y i n g  
e q u i p m e n t .
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A p p l y i n g  DDT d u s t  t o  a b a s e m e n t  wi n d o w  
s i l l  i n  C h a r l o t t e .  R a t s  m ade  f r e e  u s e  
o f  t h i s  e n t r y w a y  i n t o  t h e  b a s e m e n t .

P l a c i n g  c u ps  o f  1080 w a t e r  i n  a w a r e h o u s e .  
1080 was u s e d  o n l y  i n  b u s i n e s s  a r e a s .  Red 
s q u i l l  b a i t  w a s  u s e d  i n  r e s i d e - n t i a l  
s e c t i o n s .

B u i l d i n g  a r a t p r o o f  g a r b a g e  s t a n d  b a c k  o f  
a l a r g e  f o o d  m a r k e t .  N o t e  d i l a p i d a t e d  
wooden  g a r b a g e  s t a n d  p r e v i o u s l y  u s e d .

examinations o f  the d ia g n o st ic  department 
of the State Laboratory o f  Hygiene. During 
the year 1 ,258 s l i d e s  were submitted for 
d ia g n o s i s  by p r a c t i c i n g  p h y s ic ia n s ;  of 
th ese ,  75, or s i x  percent, were p o s it iv e .  
Only a small percent o f  the physicians in 
the S tate  took advantage o f  the diagnostic  
serv ice ;  some u t i l i z e d  f a c i l i t i e s  of other 
la b o r a to r ie s ,  o thers had th e ir  own tech­
n ic ians ,  and many r e l ie d  on c l in ic a l  diag­
n o s is  alone.

T YPH US C ON TR O L.  In s e t t i n g  up a DDT 
d u s t in g  program, the c i t y  o f f i c i a l s  were 
contacted  and a program was ou tl ined . The 
o f f i c i a l s  were asked to  furn ish  laborers  
for  d i s t r i b u t i n g  the d u st ,  storage space 
fo r  s u p p l i e s  and equipm ent, and o f f ic e  
space. The North Carolina  S ta te  Board of 
H ealth  fu rn ish ed  a truck, equipment for 
d i s t r i b u t i n g  the d u s t ,  and a foreman to 
supervise the laborers. Dobbins hand dust­
e r s ,  cyan ogas  f o o t  pumps, Root rotary  
dusters , and hand shakers were used in all 
r e s id e n t ia l  and business areas o f  the c i t ­
i e s  and towns. Dust was d is tr ib u ted  in rat 
runs, burrows, and harborages. During the 
year 57,669 establishm ents in 13 c i t i e s  and 
ru ra l  towns in  the c o u n t ie s  o f  Craven, 
G ra n v ille ,  Harnett, New Hanover, Sampson, 
Wayne, and Wilson received  treatment, at an 
average of 0 .25  man-hour per establishment.

No r a tp r o o f in g  was ca r r ie d  on in con­
ju n ct io n  with d u st in g  operations ,  but rat 
e r a d ic a t io n  was done concurrently , using  
red s q u i l l  and 1080 water. The 1080 water 
was used only in  the business areas under 
the su p erv is ion  o f  the tra ined  foreman in 
charge of the program. Red s q u i l l  was d is ­
tr ib u ted  in the r e s id e n t ia l  areas by the 
method o f  mixing the s q u i l l  with f i sh ,  hog 
rations, dog bran, a small amount o f  cotton­
seed o i l ,  and m olasses in  a proportion of 
one to  nine. R esu lts  have been very e f fe c ­
t iv e .  Trapping, combing, and bleeding were 
a lso  carried on in connection with dusting. 
Rats were trapped, combed, and bled before 
d u s t in g ,  and s im i la r ly  three weeks a fter  
d u st in g .

Courtesy of the David J. Sencer CDC Museum



NORTH C A R O L I N A  83

Ratproofing programs were arranged in a manner s im ilar  to dusting a c t i v i t i e s .  C ity  
off ic ia ls  were asked to furnish supervisors, a secretary, a revolving fund, a crew of  
carpenters and a brickmason, and o f f ic e  and storage space. After the program was se t  
up, the b u s in ess  b u i ld in g s  were surveyed and est im ated  for c o s t  o f  m ater ia ls  and 
labor for ratproofing  by trained superv isors  furnished by the North Carolina S tate  
Board of Health. Property owners were required to s ig n  agreements or contracts  for 
the work and were b i l l e d  for the cost ,  the funds being reimbursed to the c i ty .  During 
the year 1 ,514 b u s in e s s  es ta b l ish m en ts  in the c i t i e s  o f  Durham (Durham County), 
Winston-Salem (Forsyth County), Dunn (Harnett County), Charlotte (Mecklenburg County), 
and Goldsboro (Wayne County) were ratproofed, at an average o f  30 man-hours per estab­
lishment. Concurrent poisoning and trapping a c t i v i t i e s  were conducted in the business  
establishments and warehouses which had been ratproofed, using red s q u i l l ,  1080 water, 
arsenic, and a small amount o f  DDT dust. The r e s u l t s  obtained were very sa t is fa c to r y ;  
in every instance ratproofed buildings were freed of ra ts .

The towns conducting rat poisoning campaigns appropriated funds for purchasing b a it  
materials, in c lu d in g  red s q u i l l ,  hog r a t io n s ,  dog chow, e t c .  The preparation  and 
distribution o f  the b a it  was carried on by laborers furnished by the town. The Typhus 
Control Unit o f  the North Carolina S ta te  Board o f  Health provided part o f  the super­
vision for th is  work, together with the local sanitarian, and sanitarians in adjoining  
counties. The laborers d is tr ib u te d  the mixed b a it  in  a l l  b u sin ess  and r e s id e n t ia l  
areas throughout the e n t ir e  town. R e su lt s  obtained in d ic a te d  a 50 to 65 percent  
destruction of the rat population. A t o t a l  o f  10,910 establishm ents in ten towns in 
the counties o f  Beaufort, Caldwell, Edgecombe, I r e d e l l ,  M itchell,  Nash, and Rockingham 
were treated, requiring an average o f  0 . 2  man-hour per establishment to  place a to t a l  
of 785 pounds o f  red s q u i l l  b a it .

POND IMPOUNDMENTS. I t  was estimated that approximately 400 small ponds were b u i l t  
in the S tate  for f ish in g ,  boating, and other forms o f  recreation . The S ta te  Board of 
Health required a permit before co n s tr u c t io n  of a pond was a llow ed , embodying an 
agreement to  m aintain the pond in such a manner th a t  i t  would not breed malaria  
mosquitoes. The U. S. S o il  Conservation Service cooperated with the health  department 
by helping owners to f i l l  out a p p lica t io n s ,  obtain  perm its, and plan and construct  
ponds. In th is  way, l i t t l e  d i f f i c u l t y  was encountered in having the owners comply with 
regulations.

I m p o u n d m e n t s  i n  
Wake C o u n t y



South Carolina
BEN F. W Y M A N ,  M.  D.

S t a t e  H e a l t h  O f f i c e r

During t h i s  f i s c a l  year CEC a c t i v i t i e s  in South Carolina were continued under the 
same o rg a n iz a t io n  and a d m in is tra t iv e  p r a c t ic e s  as control work in th e  preceding  
year, with the Division  o f  Preventable Diseases exerc is ing  administrative supervision  
for the S ta te  Board o f  Health. All personnel in the f i e ld  were assigned and operated 
as parts o f  the respective  county health  departments. Control programs were furnished 
with an increased S ta te  and loca l p a r t ic ip a t io n  in l ie u  o f  reduced Federal appropri­
ations. Ihe residual house spraying program was expanded to a larger number o f  coun­
t i e s  as a r e s u l t  o f  t h i s  S ta te  and l o c a l  p a r t i c ip a t io n ,  and the typhus and Aedes 
a eg y p t i  co n tr o l  programs were ca rr ied  on to about the same ex ten t  as during the 
previous year. War area malaria control was reduced to a minimum because only perma­
nent war camps remained occupied, and they only with much reduced personnel.

A ll the programs conducted th i s  year co o p er a t iv e ly  by the S ta te  Board o f  Health  
and CDC have met with very favorable response on the part o f  the c i t i z e n s .  The DDT 
residual house spraying program was one o f  the most popular and e f f e c t iv e  a c t iv i t i e s ,  
as ev idenced by the fa c t  th a t  a number o f  p eo p le  wrote the S ta te  Board o f  Health  
commending t h i s  program, and that the l e g i s l a t u r e  was w i l l in g  to appropriate sub­
s ta n t ia l  sums for th is  and the next f i s c a l  year’ s operations. The ra tproofing  cam­
paigns a lso  were very e f f e c t i v e  and won approval in  the towns in  which a c t i v i t i e s  
were conducted. In no town in which a program had been begun was i t  abandoned nor 
was any great d i f f i c u l t y  experienced in completing operations, in d ica t in g  the extent 
to which the c i t y  o f f i c i a l s  and owners o f  
business estab lishm ents approved o f  typhus 
c o n tr o l .  The c i t y  o f  Charleston  financed  
com pletely  i t s  own ra tproofing  campaign.
The Aedes a e g y p t i  co n tr o l  operations won 
s im ila r  approval in  Charleston, as in d i ­
cated by the county appropr iating  s u f f i ­
c ie n t  funds to  continue con tro l  the next  
f i s c a l  year.

RE SI DUAL  HOUSE S P RAY IN G.  The extended  
program of residual house spraying was car­
ried on in  24 co a s ta l  counties  during the 
f i s c a l  year, including: Allendale, Bamberg,
B arn w ell ,  B e a u fo r t ,  B e r k e le y ,  Calhoun,
Charleston, Clarendon, C olleton , Darling-

The  c o n t a c t  man p r e p a r e d  t h e  h o u s e h o l d e r  
f o r  t h e  a r r i v a l  o f  t h e  s p r a y  c r e w .
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Two-man s p r a y  c r e w s  w e r e  e m p l o y e d ,  u s i n g  
h a n d - t y p e  s p r a y e r s .  A f e w  c o u n t i e s  w e r e  
p r o v i d e d  w i t h  power e q u i p m e n t .

ton, D il lo n ,  Dorchester, Georgetown, Hamp­
ton, Jasper, I.ee, Marion, Marlboro, Wil­
liamsburg, Aiken, Florence, Horry, Orange­
burg, and Sumter. A ll rural homes in these  
counties were sprayed, with  the exception  
of parts o f  the la s t  f iv e  above-mentioned  
counties. The houses sprayed in April and 
May o f  the p r e c e d in g  y ea r  were g iven  a 
second treatment in August and September of th is  f i s c a l  year. Houses sprayed during 
June to August were given  only one treatm ent. A t o t a l  o f  126,994 s p r a y i n g s  was 
applied, u s in g  an average of 1 .86  p in ts  o f  35 p ercen t DDT con centra te  per house. 
Spray crews sp en t an average o f  1 .03 man-hours apply ing  each r e s id u a l  treatm ent,  
with an a d d it io n a l  0 .3  man-hour per house being  expended on s u p e rv is io n ,  mapping, 
and m isce l la n eo u s  time l o s t .  An a d d it io n a l  6 ,916  houses were sprayed through co­
operation  o f  the S ta te  and l o c a l  c o u n t ie s ,  w ith  no Federal a p p ro p r ia t io n  being  
involved. These houses were lo ca ted  in  incorporated  towns and c i t i e s  not inc luded  
in the regular extended program in  C o lle ton  and Barnwell co u n ties ,  and rural homes 
in Greenwood, L aurens, Saluda, E d g e f i e ld ,  R ich lan d , Kershaw, and C h e s t e r f i e ld  
cou n ties .  The l a t t e r  three co u n t ie s  were inc luded  in  the extended program in  the 
spring of 1947.

Two-man spray crews were employed on the extended program, using Hudson type p res­
sure sprayers. A few co u n t ie s  were provided with power equipment. IXiring the f i r s t  
h a lf  o f  the f i s c a l  year CDC furnished a l l  equipment and personnel. D iring the second 
h a lf  o f  the year CDC furnished equipment, su p p lies ,  county supervisors, an adminis­
t r a t iv e  a s s i s t a n t ,  c l e r i c a l  personnel, and two d i s t r i c t  engineers. Ihe S ta te  Board 
o f  H ealth  provided labor , a part o f  the f i e l d  su p erv is io n ,  the d ir e c to r ,  a S ta t e  
supervising engineer, a d i s t r i c t  engineer, and two entomologists who supervised the 
inspect!on-al a c t iv i t i e s .  The South Carolina S tate  Legislature appropriated substantial  
anounts to pay the labor costs  and a lso  to purchase some EOT.

The plan in South Carolina generally  was to conduct schools by d i s t r i c t s  for tra in­
ing the county superv isors  in  the proper technique o f  house spraying. These super­
visors then conducted two-day schools for the spray crews on th e ir  programs. There was 
considerab le  turnover in  spray crew p erso n n el .  Coring the second h a l f  o f  the year  
a county supervisor was assigned to each o f  the 24 counties, with r e s p o n s ib i l i ty  for  
the operation  o f  the program and for the entomological su rve il lance .  The r e s u l t  o f  
th i s  arrangement was disappointing, e s p e c ia l l y  in  regard to a ir v e i l la n c e .  A vailable  
entomological data showed that o f  12,073 sprayed houses inspected, 305 or 2.5 percent 
were p o s i t iv e  for mosquitoes; o f  1,729 unsprayed houses inspected, 720 or 41.6 percent 
were p o s i t iv e .  These data indicated s a t i s fa c to r y  control in  the sprayed houses for a 
period o f  e ight to 12 weeks. Inspections were based on houses sprayed with 214 percent 
DDT. During 1947, f iv e  percent EDT was used for the most part. M experimental project  
was carried on with HTT spray percentages from one through five, and r e s u l t s  indicated  
that the f iv e  percent spray was the most l a s t in g  o f  those tr ied .
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WAR MALARIA.  Permanent m i l i ta r y  camps at which malaria control o p era t io n s  were 
conducted th i s  year included the Navy Yard at Charleston, Shaw Air F ie ld  at Sumter, 
and Fort Jackson in Pichland County. Drainage operations were confined to cleaning  
d itc h e s  and ponded areas, and la r v ic id in g  a c t i v i t i e s  were carried  on at a minimum 
in  the zones around the much reduced housing areas. Fuel o i l  was used e x c lu s iv e ly ,  
applied by hand sprayers. Ihe control was sa t is fa c to ry  and no complaints o f  mosquitoes 
were received from Army personnel. Control operations were also carried on at these 
bases by the re sp e c t iv e  m i l i ta ry  o rg a n iza t io n s .  The c i t y  o f  Spartenburg conducted  
i t s  own program o f  d itch  c leaning o f  the l in e d  'ditches previously  constructed  as a 
protection  to Carp Croft. Dkiring the year 459 g a l lo n s  o f  fuel o i l  were used to lar­
v ic id e  453,480 square feet  o f  watered surface, and 12,009,301) square fe e t  o f  ponded 
areas and 146,702 linear feet o f  d itches were cleaned.

TYPHUS CONTROL. EOT dusting for typhus control was carried on by four mobile units ,  
which applied ten percent dust in a l l  b usiness  establishments o f  79 towns and c i t i e s  
in n ine co u n tie s .  The Charleston u n i t ,  c o n s i s t in g  o f  a supervisor, a foreman, and 
two CDC laborers ,  serv iced  Charleston and Dorchester co u n ties .  Late in the f i s c a l  
year an experimental program o f  f iv e  percent LOT d usting  was begun in  Charleston.
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The other  th ree  u n i t s  were each su p p lied  with CDC equipment, dust, and a Typhus 
Control Aide. The Aide regularly v i s i t e d  and dusted business establishm ents  in h is  
area with the help o f  one or two lo ca l  la b o rers  furnished by the re sp ec t iv e  towns. 
Mobile u n it  1 inc lud ed  A llen dale ,  Bamberg, and C o lle to n  cou n ties ,  op erat in g  from 
Walterboro. Mobile u n it  2 included Beaufort, Hampton, and Jasper counties End operated 
from Beaufort. The Orangeburg u n it  inc luded only Orangeburg County, but almost as 
many c i t i e s  and towns as in the other areas. A to t a l  o f  6,645 busin ess  e s t a b l i s h ­
ments was dusted during the year, in  approximately the same area as covered in the 
preceding year.

Ratproofing programs were conducted in  b u s in ess  estab lishm ents  in  the c i t i e s  o f  
Charleston (Charleston County), Florence (Florence County), Laurens (Laurens County), 
and Anderson (Anderson County), and in  rural sch o o ls  in  F a ir f i e ld  County. In the 
urban areas the lo c a l  supervision was furn ished  by CDC and the labor was supplied  
by the r e s p e c t iv e  c i t i e s .  The general plan was the same as used p r e v io u s ly ,  with 
the c i ty  adopting a rat control ordinance and underwriting the program and the owner 
o f  each ratproofed  premise paying to the c i t y  the actual co s t  o f  o p e r a t io n s .  The 
State Board o f  Health furnished the d ir e c t o r  o f  the program and one sa n ita r ia n  who 
did promotional work and some supervision; an a s s i s ta n t  to the S ta te  san itar ian  was 
provided by CDC. The ratproofing program was conducted on a block or u n it  b a s is  and 
included vent stoppage, the use o f  chain .w alls  where necessary, and such other con­
struction  as required to render the b u i ld in g  ratproof. Rat eradication  was carried  
on fo l lo w in g  p roofin g , and a l l  ratproofed  b u i ld in g s  were a lso  dusted. A to t a l  o f  
492 b u s in ess  es tab lish m en ts  and 11 rural s c h o o l s  was ratproofed during the year.  
Poisoning  campaigns were carried  out in  the c i t i e s  o f  Florence and Sumter, u s in g  
red s q u i l l  mixed with horse feed at the ra te  o f  one part s o u i l l  to 1 2  p a r ts  feed.  
The ra tproofing  and p o iso n in g  programs were very s u c c e s s fu l ,  and typhus fev er  was 
reduced considerably in a l l  towns treated.

AEDES AEGYPTI CONTROL. Aedes a e g y p t i  control was carried on in the c i ty  o f  Charles­
ton as an in teg ra l  part o f  the general sa n ita t io n  program. Operations were conducted 
to about the same ex te n t  as in' the p reced in g  year; the Charleston County Health  
Department replaced the four CDC in sp ec to rs  withdrawn from the program. Inspection  
o f  ind iv idual premises was done during the breeding season and f i l l i n g  o f  p o ten tia l  
breeding p la c e s  and c lo s in g  o f  c i s t e r n s  during the winter months. This year a to ta l  
o f  34,604 premises was in sp e c te d ,  o f  which 1,368 were found to be breeding yellow  
fever m osquitoes and were treated; an index o f  3 .95 .  The A e d e s  a e g y p t i  program in 1 
Charleston proved e f f e c t iv e  enough for  the county to appropriate funds for i t s  con­
tinuance next year to the same extent as in previous years.

EX PER IM EN TAL WORK. The program o f  ep id em io lo g ica l  and entomological s tu d ie s  was 
continued at the Manning s ta tion , but a reduction in s t a f f  n ece s s ita ted  a reduction  
in the area under study. Monthly blood f i lm s ,  however, continued to be c o l l e c t e d  
from more than 90 percent o f  the 2 ,000 in h a b ita n ts  o f  the area. The entom ological  
s tu d ie s  on the d e n s ity  and sp ec ie s  o f  m osquitoes were carried along with the d i s ­
se c t io n  o f  both A. q u a d r i n a c u l a t u s  and A. c r u c i a n s  mosquitoes. Some s t u d ie s  were 
a lso  begun on avian malaria. The Manning s t a t io n  a lso  cooperated with the Malaria  
Research Laboratory, National I n s t i tu te  o f  Health, Columbia, S. C . , in th e ir  s tu d ie s  
on the i n f e c t iv i t y  o f  local cases o f  malaria in th is  area to-mosquitoes.
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V i rg in ia
L.  J .  R O P E R ,  M. D.

S t a t e  H e a l t h  C o m m i s s i o n e r

During th is  f i s c a l  year local partic ipation  in mosquito control replaced the exten­
s iv e  war malaria program carried on during thé war years. The QX1 funds for malaria 
c o n tr o l  were g r e a t ly  reduced, making i t  n ecessary  to c u r t a i l  the program both in  
scope and amount o f  work. Operations were conducted only around the most important 
permanent m il ita ry  establishm ents and VA h o s p i ta l s ,  and su rv e il la n ce  was maintained 
in  the le s s  important areas. Local mosquito control d i s t r i c t s  were promoted to make up 
for the reduction of the Federal program, and seven such d i s t r i c t s  were estab lished .  
Men trained on the war malaria program were used to  operate the lo ca l  mosquito d i s ­
t r i c t s .  Substantia l  sums were appropriated by these d i s t r i c t s  for mosquito control,  
abetted by State funds. Other S tate  a c t i v i t i e s  included a program for residual spray­
ing of public in s t i t u t io n s ,  the creation  o f  a demonstration in sec t  and rodent control 
u n it ,  and a typhus co n tro l  program. The S ta te  CDC o f f i c e  a l s o  cooperated with  the 
CDC Impounded Water S e c t io n  in secur ing  and assembling data on the proposed Buggs 
Is land  R eservoir.

MOSQUITO CONTROL.  Many war areas  which had form erly conta ined  m i l i t a r y  e s t a b ­
lishments were e l im in a ted  th is  year , and the remaining areas were g r e a t ly  reduced 
in  s iz e .  During the year a to ta l  o f  13 m il ita ry  establishments and seven VA h osp ita ls  
throughout the S ta te  rece ived  malaria p ro tec t io n  by la r v ic id in g ,  c l e a r in g ,  c le a n ­
ing, and s u r v e i l la n c e .  A summary o f  con tro l  o p era t io n s  inc luded  378 a cres  dusted  
with 555 pounds of p a r is  green, 690,900 f e e t  o f  d i t c h e s  under ten  f e e t  wide la r -  
v ic id e d  w ith  1 ,775  g a l lo n s  o f  o i l ,  and 131 a cr es  o f  b reed in g  area t r e a te d  with  
1,172 gallons o f  o i l .  Also, 900 l in ea r  fe e t  of  d itches were cleaned and 49,600 square 
f e e t  of p o ten t ia l  breeding area c leared  o f  veg e ta t io n .  A to t a l  o f  10,395 man-hours 
was expended, o f  which 3 ,602  were for co n tro l  o p era t io n s  and the remainder were 
spent on maintenance, b u ild in g ,  surveys, demonstrations, and m iscellaneous a c t i v i ­
t i e s .  The equipment in V irginia i s  o ld , and a repair shop was kept busy maintaining  
v e h ic le s .  The war program was d i r e c t l y  cr e d ite d  for e s t a b l i s h in g  mosquito control  
on a permanent b a s is  in  V irg in ia .

Mosquito control was a l s o  cârried on in  s i x  Federal P ublic  Housing Authority proj­
e c t s  on a reim bursable b a s is  d u r in g  the 1946 breed in g  sea so n ,  and again  in  the 
1947 season. O perations included 2 ,865 ,300  f e e t  o f  d i t c h e s  la r v ic id e d  w ith  9,400  
g a l lo n s  o f  o i l ,  344,100 square f e e t  o f  c le a r in g ,  9 0 ,089  f e e t  o f  d i t c h  c lea n in g ,  
2,981 l in e a r  f e e t  and 207 cubic yards o f  d itch in g ,  and 76,000 square f e e t  o f  d itch  
bank spread. A t o t a l  o f  8 ,350 man-hours was expended on o p erat ion s ,  in sp ec t io n ,  
supervision, e tc .

In January 1947, the V irg in ia  Mosquito Control A sso c ia t io n  was formed to  further  
mosquito control a c t i v i t i e s  in  the S ta te .  A l l  in tere s ted  persons were e l i g i b l e ,  and 
over 100 members, in c lu d in g  many i n f l u e n t i a l  c i t i z e n s ,  jo in ed  the a s s o c ia t io n .  A
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(LEFT) S a n i t a r y  L a n d f i l l .  Lan d r e c l a i m e d  
by t h i s  g a r b a g e  d i s p o s a l  m e t h o d  i s  t o  be 
u s e d  f o r  a h o u s i n g  p r o j e c t  i n  N o r f o l k ,  
V i r g i n i a .  (BELOW) S a n i t a r y  g a r b a g e  c o l ­
l e c t i o n  t r u c k  u s e d  i n  F r e d e r i c k s b u r g ,  Va.



monthly paper, “The S k e e ter ,” kept the membership f u l l y  informed o f  the mosquito 
co n tr o l  a c t i v i t i e s  in  V ir g in ia ,  as w e ll  as in  o th er  p a r ts  o f  the U nited S ta tes  
and the world.

INSTITUTIONAL RESIDUAL SPRAYING.  During the summer of 1946 a program for spraying 
public in s t i tu t io n s  was inaugurated. The purpose was to demonstrate the proper use of 
DDT residual spray against certa in  household pests and insects  of public health impor­
tance, and to correct a great deal o f  confusing and c o n f l ic t in g  information which had 
been given out about DDT. This program a lso  served to keep in ta c t  a crew esp ec ia l ly  
trained in  re s id u a l  spraying for emergency use in the event o f  a malaria outbreak 
anywhere in the S ta te .  A to t a l  o f  83 in s t i t u t io n s ,  inc lud ing  kitchens, rooms, dining 
h a l l s ,  dorm itories, beds, porches, t o i l e t s ,  and d a ir ie s  and s ta b le s ,  was sprayed at 
an expenditure of 54 gallons of DDT concentrate and 549 man-hours of labor, inspection, 
and miscellaneous time. Also, 45 employees of these in s t i t u t io n s  were trained in the 
proper use of DDT. Public reaction to th i s  program was very good.

DEMONSTRATION UNI T.  A sp ec ia l  truck was equipped as a demonstration unit to exhibit  
the equipment used in the control of mosquitoes, other in sec ts  o f  public health impor­
tance, and rodents. The body was b u i l t  on a pick-up truck, with panels on the back and 
two s ides which could be opened for exh ibit  and closed in  a few minutes for traveling. 
The truck was a lso  equipped with an a ir  compressor so  that i t  could be used as a work 
truck for re s id u a l  spraying . The unit was shown at seven lo c a t io n s  to 181 nurses, 
san ita tion  o f f ic e r s ,  and health  o f f i c i a l s .  This demonstration unit w a s  a jo in t  project 
with the D i s t r i c t  2 o f f i c e .  As a r e s u lt  o f  th is  and the other S ta te  a c t i v i t i e s  an 
in crea s in g  in t e r e s t  in in sec t  and rodent control lias been manifested in the S tate .

TYPHUS CONTROL. Beginning in the la t t e r  part of the previous f i s c a l  year, a typhus 
control program had been started in Norfolk C ity . The work was discontinued at the end 
o f November 1946 and resumed again in May 1947. The program con sisted  of dusting rat 
runs with ten percent DDT powder. Rats were trapped, bled, and combed before and after 
d usting  to t e s t  the e f f e c t iv e n e s s  o f  the contro l measures. Before d usting  138 rats  
were trapped, with an average f lea  count of 3 .7  per rat. After dusting only two fleas  
were found on one rat of  the 103 trapped. P o s i t iv e  typhus com plem ent-fixations re­
actions were obtained in 17.7 percent of the rats taken. During the f i r s t  part of the 
program, the c i t y  contributed 34.4 percent o f  the to ta l  co s t  of operations. This was 
increased in the 1947 season and w i l l  probably amount to  75 percent.

A fter  the d u st in g  program terminated for  the w in ter ,  beginning in  December 1946 
ra ts  were trapped in  se v e r a l  communities to  determine the amount o f  typhus fever  
in  the rat population . In Norfolk  C ity  i t  was found th at  the percent p o s i t iv e  re­
act ion s  had dropped from 17.7, as p rev iou sly  obtained, to 6 .1  in  410 ra ts  taken in 
th is  survey. Portsmouth City had a 3.3 percent p o s it iv e  reaction among 151 rats trap­
ped. Data in  Norfolk County and Newport News i s  s t i l l  incomplete. Of the 3,370 man- 
hours spent on th i s  survey, 2,566 were lo ca l  man-hours and the remainder contributed  
by CDC.

Although typhus fever apparently i s  not involved in a l l  V irgin ia  communities, several 
c i t i e s  expressed an in te r e s t  in rat control programs. Surveys of rat populations were 
made in Roanoke, Lynchburg, Newport News, Portsmouth, and C h a r lo t te sv i l le .  Ratproofing 
ordinances designed according to U. S. Public Health Service standards were adopted in 
Norfolk, Richmond, and Roanoke. In a l l  cases, rat control work was performed by private 
pest control operators according to loca l health  department sp e c i f ic a t io n s .
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Expanded community in s e c t  and rodent control serv ices  and the v ir tu a l  termination  
of  the war malaria c o n tr o l  program marked the in tro d u c t io n  of CDC a c t i v i t i e s  in  
D is t r ic t  No. 3 th i s  f i s c a l  year. The a c t i v i t i e s  o f  the D i s t r i c t  personnel included  
the supervision of the DDT residual spray program in  western Kentucky, where approxi­
mately 18,000 homes were sprayed for malaria co n tro l.  In addition  a large number of  
requests were received from the s ix  S ta te s  comprising the D i s t r ic t  for ass is tan ce  on 
in s e c t  and rodent contro l problems. To b e t ter  handle these requests ,  an in s e c t  and 
rodent control mobile demonstration unit  was developed for d ir e c t  assignment to  the 
S ta te s .  This unit co n s is ted  o f  a one-ton enclosed  truck carrying  equipment for the 
application  of in se c t ic id e s  and rodenticides, and samples of the various formulations 
of  DDT and other in s e c t ic id e s  and rodenticides.

I L L I N O I S  The war malaria program in I l l i n o i s  co n s is ted  o f  entomological s u r v e i l ­
lance o f  the areas around S c o tt  F ie ld  and Chanute F ie ld ,  carried on by D i s t r ic t  CCC 
personnel.  Another CDC a c t i v i t y  in the S ta te  was the conducting o f  an in s e c t  and 
rodent control seminar at Peoria, under the jo in t  sponsorship o f  the I l l i n o i s  Depart­
ment o f  Public Health, the Peoria Health Department, and the D i s t r i c t  CDC O ff ic e .  
D is t r ic t  personnel a l s o  appeared on various other S ta te  programs to  d isc u ss  in se c t  
and rodent contro l.  The in se c t  and rodent control mobile demonstration unit was used 
to a considerable extent by the I l l i n o i s  Department of Public Health throughout the 
southern part o f  the S ta te  in  connection  with DDT demonstrations at county l a i r s  
and the l i k e .

INDIANA.  A ssistance was given the c i t y  of Terre iiaute, through the Indiana S ta te  
Board of Health, in  co n d u ctin g  i t s  malaria mosquito control project.  At the request 
o f the S tate  P-oard o f  Health the D i s t r ic t  CDC O ffice a lso  a ss is ted  in conducting three
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in se c t  and rodent control seminars for the b en e f i t  of S ta te  h o sp ita ls  and penal and 
ed u ca tio n a l  i n s t i t u t i o n s .  Approximately 16 such i n s t i t u t i o n s  were covered by the 
seminars. The mobile demonstration unit was used during these meetings to demonstrate
p r a c t ic a l  methods recommended for con tro l  o f  in s e c t s .  •

KENTUCKY. Kentucky i s  the only S ta te  in the D i s t r i c t  which had a “ State-operated"  
extended malaria con tro l  program. This program was carr ied  on in  nine counties  in 
western Kentucky. At the beginning of the 1947 sea so n ’s o p era t io n s ,  the residual

spraying work was placed on a lo ca l  finan­
c i a l  b a s is ;  i . e . ,  each  home owner was
requested to pay a fee o f  three do llars  to
defray the c o s t  o f  labor. Equipment, ma­
t e r i a l s ,  and te c h n ic a l  s u p e r v i s io n  were 
financed from Federal funds.

In cooperation with the Kentucky Health 
Department and other lo ca l  a gen cies ,  sev­
eral in sect  and rodent control schools were 
held in various p a r ts  o f  the S ta te .  As a 
r e s u l t  o f  these s ch o o ls  s e v e r a l  communi­
t i e s  inaugurated in se c t  control programs. 
A lso ,  i t  was e x p e c te d  th a t  s e v e r a l  rat  
con tro l  programs would be s ta r te d  at the 
beginning o f  the next f i s c a l  year. About 
nine cases o f  endemic typhus fever were re­
ported from Bowling Green. A complete sur­
vey o f  typhus conditions, including epidem­
io lo g ic a l  s tu d ie s ,  vas being conducted in 
th is  area. Present in d ic a t io n s  would seem 
to  j u s t i f y  the in a u g u ra tio n  o f  a typhus

P h o t o  c o u r t e s y  C o u r i e r  — J o u r n a l  . . . .
and  L o u i s v i l l e  T i me s  contro l program in th i s  area.

I n s e c t  a n d  rodent control seminars stimu- . , .
la ted s e v e r a l  communities to begin control MICHIGAN. At the request o f  the Michigan
programs. Department o f  H ealth  a program for rat-

proofing  and rat er a d ica t io n  was outlined 
for Detroit. Considerable time was spent in 

a s s i s t i n g  t h i s  c i t y  i.n the p re l im in a ry  planning for a rat control program. Simi­
lar  ass is tan ce  was a l s o  given to  several other l o c a l i t i e s  in  Michigan.

OHIO.  A two-day in se c t  and rodent control school was conducted in Columbus for State 
san itary  engineers and san itary  in sp ec to rs .  The purpose of the course was to thor­
oughly acquaint these health  workers with the use of recently  developed insectic id es  
and rodenticides on in s e c t  and rodent control programs. The mobile demonstration unit 
was used q u ite  e x t e n s iv e ly .  Much time was spent in  Ohio in  d is c u s s in g  the various 
phases o f  in sec t  and rodent control a c t iv i t i e s  before meetings of local health depart­
ments, c i t y  o f f i c i a l s ,  and various c i v i c  groups. Also, c o n s u lta t iv e  s e r v ic e s  were 
given to  severa l communities for the organization  o f  rodent control programs.

WISCONSIN.  At the request o f  the Wisconsin S ta te  Board o f  Health a two-day insect 
and rodent control seminar was held at the Mendota S tate  Hospital for approximately 60 
State  employees. A ssistance was given to several c i t i e s  in Wisconsin which desired to 
organize rat control programs.
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Kentucky
P H I L I P  E. B L A C K E R B Y ,  M. D.

S t a t e  H e a l t h  C o m m i s s i o n e r

In creasin g  lo c a l  p a r t ic ip a t io n  was developed under t h i s  f i s c a l  year’ s S ta te  CDC 
a c t iv i t i e s  policy , and i t  i s  believed that th is  p o licy  can be maintained u n t i l  eventu­
ally  the main contribution  o f  CDC w il l  be in technica l and advisory c a p a c i t i e s .  7he 
prograns carried  on by CDC, or given tech n ica l  aid and d irect io n , inc luded entomo­
logical inspection  o f  war areas and veterans’ h o sp ita ls ,  extended program la rv ic id in g  
and spraying, typhus surveys, f ly  control projects ,  and public in s t i tu t io n a l  spraying. 
For administrative purposes the State was divided into two d is t r ic t s :  D is tr ic t  I ,  with 
headquarters in Paducah, comprising the “ Purchase Area” o f  western Kentucky and a 
few adjoin ing  co u n t ie s ,  included that part o f  the S ta te  in which extended program 
spraying and la r v i c i d in g  were carr ied  on; D i s t r i c t  I I ,  supervised from the S ta t e  
o f f i c e  in  L o u i s v i l l e ,  included the remainder o f  the S ta te  in  which a c t i v i t i e s  were 
mainly in sp ec t io n  and control o f  malaria mosquito populations for the few remaining 
military establishments and for veterans’ h o sp ita ls .

EXTENDED PROGRAM L ARVI CI DING.  In the l a r v i c id in g  program carried  on during the 
f i r s t  h a l f  o f  the f i s c a l  year, a c t iv i t i e s  were conducted largely  by employees o f  the 
local h ea lth  u n i t s ,  with m ater ia ls ,  equipment, and technical supervision  furnished  
by CDC. The la r v ic id e  used was a so lution  o f  0 .05 pound LOT per gallon o f  D iese l  o i l  
with a good spreading agent added. Applied at the rate o f  one gallon to an acre o f  
water su r fa c e ,  s a t i s f a c t o r y  con tro l  o f  a l l  -4. quadr imaculatus  and most c u l i c i n e

E x t e n d e d  p r o g r a m  i n s p e c t i o n  a n d  
D D T - d i e s e l  o i l  l a r v i c i d i n g  i n  G u t h r i e  P i t  a t  P a d u c a h .
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larvae was maintained, and no reports o f  i l l  e f f e c t s  on f i s h  o r  w ild  l i f e  were re­
ceived. The population centers in  and around the c i t i e s  o f  Paducah, Mayfield, Murray, 
and Fulton received la rv ic id in g  protection . A to ta l  o f  873,000 l in e a r  f e e t  o f  ditches 
and 56 acres  o f  water surfaces were la r v ic id e d  with 100  g a l lo n s  o f  th e  DDT-oil so­
lu t io n .  Man-hours expended for both la r v ic id in g  and in sp ec t io n  to ta le d  1,456. Very 
few o f  the A, B, or C s ta t io n s  inspected had more than ten Anopheles quadrimaculatus 
adults per inspection for more than one week throughout the season.

RESIDUAL SPRAYING A C T I V I T I E S .  During the f i r s t  h a l f  o f  the f i s c a l  year, the CEC 
res id u a l spray program operated in the most m alarious p o r t io n s  o f  10  co u n t ie s  in 
western Kentucky: Ballard, Calloway, C a r l i s l e ,  Fulton, Graves, Hickman, Livingston,  
Lyon, Marshall, and Trigg. A to ta l  o f  6,967 app lica t ion s  were made, u s in g  an average 
o f  0.68 pound o f  DDT and 1.1 man-hours per house. In the 1947 season operations were 
carried  on in  n in e  counties;  Trigg and Lyon co u n t ie s  were dropped because o f  the 
slow progress made in public contribution campaigns, [bring  th is  period 11,207 houses 
were trea ted  with f iv e  percent DDT emulsion, u s in g  an average o f  0 .9  pound o f  EOT 
and 2.36 man-hours per house. The in c r e a s e  in  DDT per house was due to th e  larger  
houses being sprayed in c i t i e s  and towns which were larvicided in the previous season. 
The in crea sed  man-hours per house a p p l ic a t io n  r e s u l te d  from s ic k  l e a v e ,  annual 
lea v e ,  tr a v e l ,  time l o s t  because o f  inclem ent weather, time spent in  p u b lic  con­
tr ib u t io n  campaigns and workshops, e t c . ,  b e in g  inc lud ed  in  man-hours per house 
on progress r e p o r ts .  Another fa c to r  involved  in  the in crea se  was the turnover in 
S ta te  personnel.  In the 1946 season a to ta l  o f  227 entom ologica l i n s p e c t i o n s  was 
made o f  both sprayed and unsprayed premises in  the ten  co u n t ie s  operated. Of 139 
sprayed h ouses ,  4 or 2 .9  p ercen t were p o s i t i v e  for A. qu adr im acu la tus ; w h ile  of 
88  unsprayed houses, 19 or 21 .6  percent were p o s i t i v e .  Thus, in  the same general 
reg ion s ,  malaria mosquitoes were found over seven times as o f t e n  in unsprayed as 
in  sprayed homes.

The re s id u a l  spray crews were composed of one sprayer foreman and two or three 
sprayer laborers ,  a s s i s t e d  by a contact man and an area superv isor who a lso  helped

w ith  the c o n ta c t  work. The crews having 
three laborers  were used to  advantage in 
the la r g e r  towns and c i t i e s .  During the 
1947 season  CDC p ersonnel were used only 
for supervision. Local employees were cer­
t i f i e d  under the S ta te  M erit System, and 
were given one day’ s tr a in in g  a t  d is t r ic t  
headquarters in  Paducah before being sent 
out in to  the f i e l d  w ith  experienced crews 
to observe and actua lly  take part in  spray­
ing operations. Each foreman was assigned 
a h a l f - t o n  truck equipped with  necessary 
p ressu re  spray cans o f  the four gallon 
Brown type, and other equipment. The central 
mixing plant a t  the Paducah d i s t r i c t  office 
mixed and d i s t r i b u t e d  DDT concentrate ,  
i n s t a l l e d  compressor u n i t s ,  and repaired 
and p a in ted  equipment and v e h i c l e s ,  in 
a d d i t io n  to  b u i ld in g  d i s p la y  u n i t s  and

■

T r e a t i n g  k i t c h e n  w a l l s  w i t h  DDT s p r a y .

Courtesy of the David J. Sencer CDC Museum
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. . . . • . M i x i n g  DDT c o n c e n t r a t e  a t  P a d u c a h  c e n t r a l
t a k i n g  p a r t  i n  p r o m o t i o n a l  a c t i v i t i e s .  m i x i n g  p l a n t .

Much of the accomplishment in the way of 
local p a r t ic ip a t io n  in the residual spray  
program was attr ibutab le  to the cooperation  
of p u b l i c - s p i r i t e d  o r g a n i z a t i o n s  and 
individuals. Individual home demonstration 
agents, county farm agents, school teachers  
and p rinc ipa ls ,  and county school superin­
tendents len t  a c t iv e  aid in promoting the 
program. Local newspapers gave w i l l in g ly  of 
space for  inform ation and advertisem ent,  
and local radio s ta t ion s  gave time for i n ­
s tr u c t io n  and promotion. In each of the 
counties having residual spray operations,  
one or more clubs and organizations acted  
as sponsors of the program, and as promo­
tion and c o l l e c t in g  agents. An information  
s p e c i a l i s t  added to  the western d i s t r i c t  
s ta ff  furnished data and educational f i lm s,  
assisted  in w r it in g  newspaper a r t i c l e s  and 
radio s c r ip t s ,  and participated  in a to t a l  
of 42 public programs and 159 conferences  
with loca l health  o f f i c i a l s ,  sponsors, and 
school o f f i c i a l s .  Each county superv isor  
was re sp o n s ib le  fo r  c o l l e c t in g  three d o l ­
lars  from each household to  be sprayed,

I NSTI TUTI ONAL SPRAYING AND WORKSHOPS. In order to b e t te r  acquaint the people of  
the S tate ,  e s p e c ia l l y  those in pub lic  o f f i c e ,  with the e f f e c t iv e n e s s  and technique  
o f  the a p p l ic a t io n  o f  DDT, a program o f  spray ing  p u b lic  i n s t i t u t i o n s  was C£' r r i e °  
on for the second time throughout the S ta te .  In th is  program, which was conducted  
during the l a t e  f a l l  and w in ter ,  tax-supported  and c h a r i ta b le  i n s t i t u t i o n s  were 
sprayed for cockroaches, bedbugs, and other household i n s e c t s .  During the year 16 
large S ta te  and Federal e s ta b l i s h m e n ts ,  and s c h o o ls ,  in f ir m a r ie s ,  county farms, 
j a i l s ,  courthouses ,  k itch en s ,  d in in g  rooms, and s l e e p in g  quarters in 71 co u n t ie s  
were sprayed, using a to ta l  of 1,355 gallons o f  DDT Isomer concentrate at an expendi­
ture of 1,297 CDC and 1,409 lo ca l  man-hours of labor. A lso , workshop programs were 
continued th is  year in both DDT and rodent co n tro l .  Seven workshops featured f i lm s,  
ta lks  and demonstrations. At the request o f  the D i s t r i c t  No. 3 o f f ic e  in Chicago, an 
insect-rodent control demonstration unit  was b u i l t  on a truck by the Paducah d i s t r i c t  
maintenance shop. This d isp la y  truck was used s ix  d i f f e r e n t  times within the S ta te .

WAR MALARIA. Regular entom ologica l in sp ec t io n s  were made around three permanent 
war a r e a s -  Canp Campbell in C hristian  County, Fort Knox in Meade and Hardin coun­
t i e s ,  and the Army Medical Depot in Jefferson  County. Entomological su rv e i l la n ce  was 
maintained for the three v e tera n s ’ h o s p i t a l s  w ith in  the S ta te .  At no time during 
the year did the Anopheles quadnmaculatus  populations around these war areas warrant 
la rv ic id in g .  On the b a s is  o f  the 1945 and 1946 seasons’ f ind ings ,  in sp ec t io n s  dur­
ing  the 1947 season were made a t  b i-w eekly  in t e r v a l s ,  or l e s s  fr eq u en t ly ,  u n le s s  
otherwise in d ica ted  by unexpected r i s e s  in mosquito p opu lations.

to defray labor and other expenses.
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TYPHUS CONTROL. Very few cases o f  typhus had been reported annually for the State 
o f  Kentucky during the past years. However, during the f a l l  and w inter o f  1946, an 
in c rea se  in  reported cases  o f  typhus occurred in  the c i t y  o f  Bowling Green, Warren 
County, near the southern l i n e  o f  the S t a t e .  At the request o f  the l o c a l  health  
o f f i c e r  o f  th a t  county, CDC inaugurated a typhus survey in  Bowling Green during 
the spring o f  1947. This survey included a study o f  the rate o f  typhus among rats, 
th e  number and k inds o f  rat e c to p a r a s i t e s ,  and reported human ca se s  as w ell as a 
search for unreported c a se s .  As a f i r s t  s tep  in the inauguration of a long-term con­
tro l  program, the c i t y  was encouraged to e s ta b l ish  an approved system of garbage pick­
up and d isp osa l .  The typhus and rat problem of the c i t y  was kept before the public by 
means o f  newspaper a r t i c l e s ,  ta lk s  to c lubs ,  and by personal contact with business  
men and c i ty  o f f i c i a l s .

Sera from 30 r a t s  trapped were given  the com plem ent-fixation  t e s t  and 13 or 43 
percent were found p o s it iv e .  These p o s i t i v e s  were rats from tvo d i f f e r e n t  e s ta b l ish ­
ments which had been indicated as probable fo c i  o f  in fec t io n  by a study o f  the human 
ca se  h i s t o r i e s .  F lea  p opu lation s  on 42 r a t s  trapped were q u ite  low, as could be 
expected for the time o f  year the survey was made (March). I t  was planned to make 
another study o f  the ra ts  o f  the town l a t e r  in  the season to obta in  the midsuntner- 
f l e a  index  and to determine more a c c u r a te ly  the ex ten t  o f  typhus among the rats  
o f  the c ity .

FLY CONTROL. Two c i t i e s  o f  the S ta te  have inaugurated DOT f ly  control programs, 
and a th ird  c i t y  was making p lans for  such a program. CDC personnel gave aid and 
advice in these programs and provided entomological evaluation o f  the work.

P h o t o  c o u r t e s y  C o u r i e r  — J o u r n a l  
and  L o u i s v i l l e  T i me s

P r a c t i c a l  t r a i n i n g  i n  r a t  c o n t r o l  w a s  
s t r e s s e d  i n  s e m i n a r s  f o r  c o u n t y  i n s p e c ­
t o r s .  H e r e  t r a i n e e  d i s c o v e r s  a r a t  r u n .

R a t s  w e r e  t r a p p e d  f o r  s e r o l o g i c a l  a n d  
e c t o p a r a s i t e  e x a m i n a t i o n s .  T h e s e  d a t a ,  
w h e n  c o r r e l a t e d  w i t h  t h e  i n c i d e n c e  o f  
h u m a n  c a s e s  o f  t y p h u s  f e v e r ,  w e r e  u s e d  
t o  d e l i n e a t e  f o c i  o f  i n f e c t i o n s .  C o n t r o l  
o p e r a t i o n s  wer e  t h e n  a p p l i e d  t o  t h e s e  f o c i .

Courtesy of the David J. Sencer CDC Museum



With the i n i t ia t io n  of CDC a c t i v i t i e s  in D i s t r ic t  No. 4 th is  f i s c a l  year, the scope 
o f public  h ea lth  p ro te c t io n  for the population  o f  the seven S ta te s  comprising the 
D is t r ic t  was broadened to  include many se r v ic e s  not h eretofore o ffered  on as large  
a s c a le .  Although malaria co n tro l  continued as the p r in c ip a l  program, the s h i f t  in  
emphasis from war malaria la rv ic id a l  operations to p ro tection  of the e n t ire  c i v i l i a n  
population in  endemic areas by r e s id u a l  spraying methods was completed t h i s  year.  
Other new or enlarged programs included typhus co n tro l ,  water hyacinth era d ica t io n  
s tu d ies  or surveys, and f l y  contro l.  The c h ie f  contr ibution  o f  CDC a c t i v i t i e s ,  how­
ever, was to be found in  s t im u la t in g  an increased amount o f  lo c a l  p a r t ic ip a t io n  in  
in s e c t -  and rodent-borne d isease  con tro l,  aiming a t  the eventual o b jec t iv e  o f  t o t a l  
lo ca l  f inancing  and operation  o f  contro l programs, with Federal a s s is ta n ce  confined  
to consu ltation  and tech n ica l  advice.

MALARIA CONTROL During t h i s  f i s c a l  year malaria co n tro l  operations in  D i s t r i c t  
No. 4 consisted  almost e n t ir e ly  o f  the DDT residual spraying of a l l  houses in the most 
malarious sections o f  the D is t r ic t .  In the seven S tates  included in the D is t r ic t  there 
were 866,047 spray applications made during the year by S tate  and local health  depart­
ments, a s s i s t e d  by CDC personnel and equipment. I t  was estimated that approximately  
33 percent o f  the houses were sprayed twice. Thus the 866,047 sprayings were made in  
571,591 houses, rep resen tin g  a to t a l  o f  2 ,286 ,000  persons p ro tected ,  based on the 
census report o f  an average of four persons per house. Records obtained from entomo­
lo g ic a l  in sp ec tions  made a t  regular in te r v a ls  showed that 98 percent of the sprayed  
houses were free of the malaria-carrying mosquito, Anopheles quadrimaculatus, a t  the 
time o f  inspection .
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TYPHUS CONTROL. In order to rece ive  Federal funds for typhus control from QDC, a 
county had to  be on the approved l i s t .  This approved l i s t  included a l l  counties where 
an average o f  ten or more cases of  typhus fever  had been reported annually during the 
period from 1940 through 1946. Of the 188 counties on the approved l i s t  for the entire 
United S ta te s ,  102 o f  these were located in the seven S ta tes  comprising D is t r ic t  No. 4. 
There were typhus control operations in e f f e c t  in most of  the approved counties in the 
D is t r ic t ;  the few exceptions were due mainly to lack o f  lo ca l  ordinances pertaining  
to  ra tp roofin g . Most of  the c i t i e s  and towns which d id  not have proper ordinances 
planned to  pass such laws as were necessary.'

WATER HYACINTH ERADICATION S T UD I ES  OR SURVEYS.  A r e s o lu t io n  o f  the Committee of 
Rivers and Harbors o f  the House of Representatives, adopted February 6 ,1 9 4 5 ,  requested 
that the Board of Engineers for Rivers and Harbors review the e x is t in g  Federal project 
for removal of water hyacinth and d irected  that the Fish and W ild life  Service  of the 
Department o f  the I n t e r io r ,  the Department o f  A g r ic u l tu r e ,  and the U. S . Public 
Health Service cooperate with the Board of Engineers in  a j o i n t  in v e s t ig a t io n  of the 
problem. A member o f  the s t a f f  o f  the D i s t r i c t  No. 4 O ff ic e ,  provided by CDC, was 
assigned to attend the public hearings and meetings of the j o in t  committee working on 
th is  p roject.  Water hyacinth control in  D i s t r ic t  No. 4, as with 2,4-D in Florida, is 
at present in  the experimental s tage .

FLY CONTROL A f l y  control project was begun in north Alabama during the summer oi 
1946. The purpose o f  th i s  project was to p er fec t  methods and equipment and to train  
personnel in f ly  control work so that other projects could be established  to determine 
the re la t ionsh ip  o f  f l i e s  to  p o lio m y e l it is .  A member o f  the D i s t r i c t  s t a f f ,  provided 
by CDC, was assigned to t h i s  project to act as operation o f f ic e r  and as ch ie f  entomo­
lo g is t .  Results of the f l y  control work were very encouraging; about 95 percent control 
of  f l i e s  was obtained in the areas worked.

A la b a m a
D. G .  G I L L ,  M. D. 

S t a t e  H e a l t h  O f f i c e r

Four t y p e s 'o f  contro l programs were carr ied  on in Alabama during the 1947 f isca l  
year: war m a la r ia ,  extended program, typhus, and Aedes  a e g y p t i .  The war malaria 
program, which had been sharply reduced during the previous f i s c a l  year, was s t i l l  
fu rther  c u r t a i l e d  t h i s  year .  The scope o f  r e s id u a l  house spraying a c t i v i t i e s  was 
grea t ly  en larged  through c i t y  and county p a r t i c ip a t io n  in  the program, "lhe typhus 
co n tro l  program was expanded to cover an a d d i t io n a l  two co u n tie s .  Aedes aegypti  
control operations remained e s se n t ia l ly  the same as in the past year.

EXTENDED PROGRAM L A R V I C I D I N G .  A very small amount o f  la r v ic id in g  work was done 
on the extended program during the 1946 mosquito season. A to ta l  o f  225 g a llo n s  of 
o i l  was used to  l a r v i c i d e  areas in  P r a t t v i l l e  (Autauga County) and Fort Deposit 
(Lowndes County). No la rv ic id in g  was conducted during the 1947 season.
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RESI DUAL HOUSE SP RAY IN G.  D uring the 1946 season  r e s id u a l  house sp ra y in g  was 
ca rr ied  on in a l l  or parts o f  21 c o u n t ie s .  There was no l o c a l  p a r t ic ip a t io n  in  
rural house spraying in th a t season . A ll houses were treated twice, but only the 
second treatment was done in  f i s c a l  year 1947. For purposes o f  su p erv is io n  and 
adm inistration , operations were s e t  up under area headquarters as fo llow s: Mont­
gomery Area (Montgomery) in c lu d in g  Montgomery, Autauga, B ullock , Crenshaw, E l­
more, and Macon c o u n t ie s ;  D a l la s  Area (Selma) in c lu d in g  D a l la s ,  Lowndes, and 
Perry cou n ties ;  Greene Area (Eutaw) in c lu d in g  Greene, Hale, Lamar, Marengo, and 
Sumter co u n tie s ;  Mobile County (M onroeville )  in c lu d in g  Baldwin, Clarke, Monroe, 
Washington, and Wilcox counties;  Geneva Area (Geneva) inc luding  Geneva County; and 
Colbert Area (Tuscumbia) including Colbert 
County. The average amount of DDT applied  
per house (2 0 0  mg. per sq. f t . )  during the 
second treatment was 0.84 pound at an aver­
age expenditure of 1.73 man-hours per house.
A t o t a l  o f  105,401 houses was sprayed on 
the CDC extended program during the f i s ­
ca l  year.

The areas trea ted  during the summer of 
1947 were expanded co n s id era b ly  by means 
o f  county p a r t ic ip a t io n  in the program.
Ten counties  employed s u f f i c i e n t  crews to  
t r e a t  a l l  rural areas not trea ted  in  the 
CDC extended  program: Autauga, D a l l a s ,
Geneva, Greene, Lamar, Lowndes, Marengo,
Perry, Washington, and W ilcox. Personnel  
and sp ra y in g  equipment were provided by 
the counties and concentrate was a lso  fu r ­
n ish ed  by the c o u n t ie s  fo r  use by th e ir  
crew s, except in  ca se s  where there was a 
r e d u c t io n  in  the CDC program from the
previous season, so  as to make concentrate ______________________________
a v a i la b le  in quantity s u f f i c i e n t  to  tr ea t
th ose  p o r t io n s  o f  c o u n t ie s  dropped from the CDC program. CDC v e h ic l e s  were 
loaned to  the co u n tie s ,  although the c o s t  of operation  was borne by the co u n tie s .  
No charge for spraying was made to the individual householders in these ten counties.  
In Crenshaw County an a ttem pt was made to t r e a t  the p o r t io n  not worked by CDC 
crews by c o l l e c t i n g  in d iv id u a l  householder fees  for the s e r v ic e .  Records are not 
complete, but i t  was not f e l t  that th is  was a s a t i s fa c to r y  approach to  the problem 
o f f inanc ing  the work. C olbert County employed crews to  tr e a t  th a t  portion  o f  the
county which was done the p rev io u s  season  by CDC crews; no CDC personnel were
employed in  C o lb er t  County d ur in g  the 1947 sea so n .  C h i lto n  County conducted a 
county-wide re s id u a l  spraying  program, inc lud ing  a l l  m u n ic ip a l i t ie s ,  e n t i r e l y  at  
county expense. I t  i s  b e l iev ed  that th is  was the f i r s t  county in the United S ta te s  
to  carry on such a program w ith  no su b s id y  from S ta te  or Federal so u r c e s ,  and 
with no charge to the ind iv idual householder. A to ta l  o f  26,014 houses was sp rayed  
by county-employed crews, u s in g  the same technique employed on the CDC e x te n d ­
ed program.

During the f i s c a l  year  25 m u n ic ip a l i t i e s  ca r r ie d  on residual house spraying  at

C h i l t o n  C o u n t y  c o n d u c t e d  a c o u n t y - w i d e  
r e s i d u a l  s p r a y i n g  p r o g r a m  w i t h o u t  S t a t e  o r  
F e d e r a l  s u b s i d y  a n d  w i t h  n o  c h a r g e  t o  t h e  
h o u s e h o l d e r .
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l o c a l  expense. S t a t i s t i c s  are n o t  com plete a t  t h i s  time, but so fa r  a to ta l  o f  
11,732 homes was rep o r ted  sprayed in m u n ic ip a l i t i e s  at lo ca l  expense. Ihe  c i t i e s  
p a r t ic ip a t in g  included S u ll ig en t ,  Vernon, M illp o r t ,  Fayette, Moundville, Greensboro, 
Demopoli s ,  C e n t e r v i l l e ,  B ren t,  Linden, Marion, Uniontown, Camden, T hom asvilie ,  
Jackson, Fort D e p o s i t ,  Chapman, P r a t t v i l l e .  M o n r o e v i l le ,  F r isco  C ity ,  Luverne, 
B ra n tley ,  lu s k e g e e ,  Opp, and Selma. The c i t y  o f f i c i a l s  and the people  g en er a lly  
were highly pleased with the results.

Alabama was one o f  the S ta t e s  which p a r t i c ip a t e d  in  the s in g le  house spraying  
per season experiment now under in v e s t ig a t io n  by CDG. Houses in three co u n t ie s  — 
Greene, Geneva, and Macon — were given a s i n g l e  treatment in  April at dosages of  
200 mg. per square fo o t ,  250 mg., 300 mg., 360 mg., and 400 mg., r e s p e c t i v e l y .  
Inspection  reports to date from the 2,016 houses invo lved  have in d ica ted  good k i l l  
in a l l .  Observations during the l a t t e r  part o f  the 1947 season should be o f  value in 
determining the p r a c t ic a b i l i t y  o f  s in g le  treatm ents  and the most d e s ir a b le  dosage.

All but two CDC crews used v e h ic le s  equipped with Westinghouse T - l  compressors  
during the 1947 season , which proved h igh ly  s a t i s f a c t o r y .  Ihe  sprayers, however, 
were not s a t i s f a c t o r y .  Ih e  modified Lofstrand sprayer developed cracks in the head 
o f  the can which were d i f f i c u l t  to solder, and even when a good repair job  was done 
other cracks soon developed. Ihe cost o f  th ese  sprayers was much too high con sider­
ing  the amount o f  tr o u b le  experienced. L ig h t-w e ig h t  ga lvanized  sprayers, such as 
the Hudson Industria l ,  were too l ig h t  and flimsy in construction to g ive  long service.  
I t  was f e l t  that there i s  a d e f in i t e  need for  a b e t t e r  type o f  sprayer for use  with 
compressed air .  The 25 percent DU1 concentrate purchased from the War A ssets  Adminis­
tration  varied in co lor  and odor, and much o f  i t  l e f t  s ta in s ,  p a r t icu la r ly  on l ig h t -  
colored su r fa c es .  Approximately $600 was spent in  reparation o f  damages done with 
th i s  m ateria l,  and i t  i s  b e l iev ed  that s l i g h t  damage was done to many o th er  homes. 
The use o f  t h i s  m ater ia l  was probably damaging to  the program in that i t  decreased  
popular approval, led  to l o s s  o f  crew time, and brought about a decreased en th u s i ­
asm and e f f ic ie n c y  on the part o f  the crews. .

WAR MALARIA. Entomological su r v e i l la n c e  was maintained around f o u r  m il i t a r y  e s ­
tablishments: Maxwell F ield , Gunter F ie ld ,  Craig F ield , and Brookiey F ield , A small 
amount o f  l a r v ic id a l  work was carried  out near Maxwell and Gunter f i e ld s ,  u s in g  a 
t o t a l  o f  600 g a l l o n s  o f  o i l .  D itch  c le a n in g  was conducted adjacent toM axwell,  
Gunter, and Craig f i e l d s  to the ex ten t  o f  35,000 l in e a r  f e e t .  This work required  
1,742 man-hours, not including inspection or area-level supervision.

TYPHUS CONTROL. The 18 counties which received  approval for typhus control oper­
a t io n s  on the b a s i s  o f  the g r e a te s t  reported  in c id en ce  o f  the d is e a s e  included: 
Autauga, Barbour, Calhoun, C offee, Covington, Crenshaw, Dale, D a l la s ,  Escambia, 
Geneva, Hale, Henry, Houston, J e f fe r so n ,  Mobile, Montgomery, Pike, and Talladega.  
In gen era l,  the typhus program covered the in sp e c t io n  and treatment o f  b u sin ess  
estab lishm ents and p r iv a te  premises, u s in g  a ten percent DDT powder for  ectopara­
s i t e  control,  red sq u il l  ba it  and arsenic water for poisoning rats, and hydrocyanic 
acid  gas for  rat exterm ination in  burrows and harborages. County-wide p r o je c ts  
covering a l l  premises in the county, were conducted in Coffee, Dale, Houston, an 
Pike counties. In the remaining counties, p ro je c ts  included se lec ted  beats or areas 
o f  typhus foc i.
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COMPARISON OF REPORTED TYPHUS CASES* 
STATE OF ALABAMA 

1943-1947

Rat stoppage p rojects  were carried on in  
the c i t i e s  o f  M obile ,  A nniston , and Eu- 
fa u la .  D uring th e  yea r  1 ,431  b u i ld in g s  
were inspected and 499 buildings were r a t -  
proofed. Considerable data o f  entomological 
value  were o b ta in e d  from a l l  c o u n t i e s  
having typhus c o n tr o l  a c t i v i t i e s  through 
tra p p in g  o f  r a t s  f o r  e c t o p a r a s i t e  and 
blood ex a m in a tio n s .  A comparison o f  the  
reported typhus cases  for th is  f i s c a l  year 
as compared to  the prev ious year showed 
371 cases in 1947 to  584 cases in 1946.

In the 18 cou n ties  in which the typhus 
control program operated, a l l  worked areas 
re ce iv ed  two or more com plete coverages  
during the year. A summary o f  a c t i v i t i e s  
showed 78 ,649 premises in s p e c te d ,  58,199  
premises tr e a te d ,  205 ,786  pounds o f  ten  
percent DDT dust a p p l ie d ,  4 4 ,3 9 6  pounds 
of poison b a i t ,  2 ,595  g a l lo n s  o f  a rsen ic  
water, and 7,177 pounds of hydrocyanic acid  
gas used. A to t a l  of 46 ,908  man-hours of  
supervision and labor was furnished through 
the U. S . Public Health Service and 46,477  
man-hours were su p p lied  by the p a r t i c i ­
pating counties .

Near the end o f  the f i s c a l  year Alabama 
in i t ia te d  a sp e c ia l  program in cooperation  
with i n v e s t i g a t i o n s  being  c a r r ie d  on by CDC, u t i l i z i n g  f i v e  p ercen t DDT powder 
in areas o f  C ovington County not p r ev io u s ly  dusted w ith  ten percent DDT powder. 
Trapping o f  r a t s  w i l l  be c a r r ie d  on to  check the f l e a  index  and ra t  b loods to  
determine the d eg ree  o f  c o n tr o l  ob ta ined  w ith  f i v e  p ercen t  as compared t o  ten  
percent DDr dust.

F ie ld  o b s e r v a t io n s  and reports  in d ic a te d  a c o n s id e ra b le  drop in  the degree o f  
rat i n f e s t a t io n  in  premises treated  on the typhus control program. The program was 
w ell-rece ived  in the counties  and the degree o f  success obtained was a t t e s te d  to by 
the ready response o f  the county governing b o d ie s  in  appropriating  funds to par­
t ic ip a te  in the con tinuation  o f  the program. At l e a s t  f iv e  additional co u n t ie s  are 
proposed for in c lu s io n  in the next f i s c a l  year’ s operations thus far, and operations  
in several counties now operating w il l  be expanded to a county-wide b asis .

AEDES AEGYPT1 CONTROL. The A e d e s  a e g y p t i  program in  Mobile operated throughout  
the year on the same b a s is  as the prev ious year, as part o f  the general sa n ita t io n  
a c t i v i t i e s .  A t o t a l  o f  98,556 premises was i n s p e c t e d ,  o f  which 1,169 were breed­
ing m osqu itoes;  an ind ex  o f  1 .1 9 .  T h is  program was d isc o n t in u ed  as p a r t  o f  CDC 
control operations at the end o f  the f i s ca l  year; the work w ill  be carried on en t ire ly  
at local expense in the future.

*  CUMULATIVE TOTALS
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Arkansas
T. T. ROS S ,  M.  D.

S t a t e  H e a l t h  O f f i c e r

The program in  Arkansas t h i s  year changed from war and extended area malaria 
c o n tr o l  to one o f  wider sco p e ,  both in p o l i c y  and a c tu a l  o p erat ion s .  P ro tec t io n  
was s h i f t e d  from m i l i ta r y  and re la ted  p ro jec ts  to the whole population in general 
i n  those areas where m alaria  was reported  to  be most p r e v a le n t .  In such preap­
proved co u n t ie s  or p arts  o f  co u n t ie s  as could be cared fo r  with a v a i la b le  funds, 
spraying was offered  to a l l  householders in the rural s e c t io n s  and in  those towns 
which were to be sprayed. The acceptance was above 95 percen t.  Extended program 
larv ic id in g  was reserved for the larger c i t i e s  and tcwns where th is  method o f  control 
was more p r a c t ic a l  than r e s id u a l  spraying . The changed procedure caused a change 
in the outlook and in  the q u a l i f i c a t io n s  o f  malaria co n tro l  personnel. The program 
came out o f  the d itc h e s  and swamps and in to  the constant a t t e n t io n  o f  and contact  
with the p u b lic .  The p r o fe s s io n a l  and te c h n ic a l  p ersonnel had to  assume door-to-  
door contact ro le s  in ad d it ion  to  th e ir  te c h n ic a l  s k i l l s .  D ea ct iv a t io n  o f  mil­
i t a r y  es ta b l ish m en ts  decreased  the war program to  a minimum. Typhus co n tr o l  was 
found to  be necessary  and other d is e a s e s  transm itted  by in s e c t s  were considered.  
Intensive educational work and the re su lts  obtained on the control program e l i c i t e d  
a generous amount o f  lo c a l  f in a n c ia l  p a r t ic ip a t io n  in operational c o s ts  to  replace  
reduced Federal appropriations.

EXTENDED MALARIA CONTROL. Extended malaria co n tro l  work was expanded th i s  f i s ­
c a l  year to include a l l  or parts o f  the 38 most malarious co u n tie s  in  the ¡state. 
In order to  provide b e t t e r  and c l o s e r  s u p e r v is io n  o f  the o p era t io n a l  areas the 
S t a t e  was d iv id e d  i n t o  four d i s t r i c t s ,  each o f  which had a su p e r v is o r  who was 
a ss is te d  by an en tom olog ist  and a h ea lth  educator. The d i s t r i c t s  were further sub­
d iv id ed  in to  a rea s ,  w ith  the same general o rg a n iza t io n  as in  the d i s t r i c t s .  CDC 
a c t i v i t i e s ,  which were carr ied  out under the Bureau o f  Sanitary Engineering o f  the 
State  Department of Health, included la rv ic id in g  around 28 towns and residual spray­
ing  o f  house i n t e r io r s  in rural areas and in towns where the problem o f  control 
was so co st ly  or d i f f i c u l t  that i t  was not practica l to larv ic id e .

A to ta l  o f  179,332 house spraying a p p l ic a t io n s  was made during the f i s c a l  year, 
requiring an average o f  0 .8  pound EDI and 1 .56 man-hours per a p p lica t io n .  DDT was 
a va ilab le  in s u f f i c i e n t  quantity to permit houses to be resprayed in 1946 u n t i l  the 
an tic ip ated  approach o f  co ld  weather warranted the ce ssa t io n  o f  operations in Sep­
tember; 77,000 houses received a second spray treatment. L arv ic id ing  was done with 
D iese l o i l ,  D ie se l  o i l  and DDT m ist,  DCT m ist  alone, and some p a r is  green. Thermal 
aerosol was applied by plane to r ice  f i e l d  acreages. A ltogether, a to ta l  o f  15,664 
gallons o f  o i l ,  27,625 gallons o f  EDI m ist, 765 pounds o f  paris  green, and 556 gallons 
o f  thermal aerosol was used to treat 9,610 acres o f  breeding surface and 16,018,220 
f e e t  o f  d i t c h e s  in  extended l a r v i c id in g  o p e r a t io n s .  C leaning o f  441,987 f e e t  of
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ditches, and 7 ,1 5 2  cub ic  yards o f  drainage and maintenance a c t i v i t i e s  were a l s o  
carried out.

During the prev ious f i s c a l  year three-man spray crews liad been used. S t a r t in g  
this year the crews were c u t  t o  two men, a leadman and a sp ra y er ,  w ith o u t  ma­
ter ia l ly  reducing the number o f  houses sprayed per crew per day. The redu ct ion  
in man-hours per house was a p p rec ia b le .  Each crew was a ss ig n ed  to  a c e r ta in  t e r ­
ritory, u su a l ly  that part of  the area where the members l iv e d .  The t e r r i t o r y  was 
so set up that a crew had three months o f  steady work and y e t  would have as l i t t l e  
travel as pract icab le .  Spray cans were used ex c lu s iv e ly ;  some crews used hand-pumped 
cans, some used a ir  compressors and tanks to  obtain  operating  p ressu res.  T a c t ic a l  
vehicles, weapons c a r r ie r s ,  and command cars were used most e x c lu s iv e ly  and were 
highly s a t i s f a c t o r y  in t te  mud, but parts and repairs were a problem. Concentrate  
was mixed a t  the c e n t r a l  warehouse and d e l iv e r e d  to the operating  areas by ware­
house personnel.

WAR MALARIA. D ea ctiv a t io n  o f  m i l i ta r y  e s ta b lish m en ts  and prisoner of war camps, 
and the c l o s i n g  o f  war p la n ts  d ecreased  the number o f  l a r v i c i d a l  zones from 31 
to 11, o f  which only f iv e  were a c t iv e  for  any length  o f  time. In 1946 op erat ion s  
were conducted around Camp C haffee  and Fort Smith in S eb a st ia n  County; Shumaker 
Naval Depot and the c i t y  o f  Camden in  Ouachita County; and the Army-Navy H ospita l  
and c i t y  o f  Hot Springs, and Lake Hamilton and Lake Catherine R e h a b il i ta t io n  Camps 
in Garland County. S u r v e i l la n c e  was accorded Adams F ie ld ,  the Arkansas Ordnance 
Depot, Camp Robinson, and Maumelle Ordance Depot, a l l  in Pulaski County. In Sebastian,  
Ouachita, and Garland co u n tie s ,  a to t a l  o f 11,512 ga llons  o f  No. 2 D ie s e l  o i l  was 
used to tr e a t  1,091 m iles  o f  d i t c h e s  and 5 ,062 g a l lo n s  were applied  to  357 acres  
of ponded area. A ll  l a r v ic id in g  was done by hand with knapsack sprayers, requiring  
10,221 man-hours. Supplementary co n tr o l  measures inc luded  removal o f  aq uatic  and 
sem i-aquatic v e g e ta t io n  from 2 2  m ile s  o f  b reed in g  s u r f a c e s ,  c l e a r in g  land v eg ­
eta tion  from 116 m ile s ,  8 ,5 8 8  l in e a r  f e e t  o f  d itch  c lea n in g ,  and hand dug, open- 
type drainage co n s tr u c t io n  amounting to  308,621 square f e e t ,  28,622 l in e a r  f e e t ,  
and 1 ,785 cu b ic  y ard s .  A l l  supplem entary c o n tr o l  measures requ ired  5 ,7 5 2  man- 
hours of labor.

T h e  m a l a r i a  c o n t r o l  p r o g r a m  c ame  o u t  o f  A l l  o f  t h e  r e s i d u a l  s p r a y i n g  w a s  d o n e  w i t h  
t h e  d i t c h e s  a nd  swamps  . s p r a y  c a n s .  Some w e r e  o f  t h e  h a n d - p u m p e d

t y p e ;  o t h e r s  w e r e  c h a r g e d  f r o m  a i r  c o m ­
p r e s s e d  t a n k s  mounted on t a c t i c a l  v e h i c l e s .
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COMPARISON OF E FF EC T IV EN ES S  OF 
ODT RES ID U A L SPRA Y  PROGRAMS 

ARKANSAS-1945 AND 1946

(BASEO ON A QUADRIMACULATUS COUNT 
IN HOUSES IN AFTERNOON)

WEEKS SINCE SPRAYING

ENTOMOLOGI CAL I N S P E C T I O N S .  R e s id u a l  
in sp ec tions  were made in a l l  o f  the coun­
t i e s  where houses were sprayed . A lso ,  a 
n a tu ra l  r e s t in g  p lace w ith in  o n e-fo u r th  
mile o f  each house inspected was examined.
Only a very small percentage of the houses 
examined had l i v e  m osquitoes in them in  
the afternoon, the fa c to r  used in  d e t e r ­
m in in g  t h e  e f f e c t i v e n e s s  o f  c o n t r o l  
m e a su r es .  The accom panying graph sum­
marizes the information obtained. Inspec­
t io n s  were carried  on in the regular CDC 
l a r v ic id a l  zones and data obtained i n d i ­
cated s a t i s fa c to r y  co n tr o l .  Entomological 
i n s p e c t i o n s  were a l s o  made in  s e v e r a l  
towns operating their  own control programs, 
and on the power company’ s p r o j e c t  on 
Lakes C atherine and Hamilton.

S P E C I A L  SURVEYS.  In September and Oc­
tob er  o f  1946 a blood s l i d e  su rv ey  was 
made in 25 counties located  in the M is s i ­
s s ip p i  Delta  s e c t io n  to  determine whether
there had been an increase  or  decrease in the amount o f  malaria among school c h i l ­
dren since the la s t  survey made in 1943. Results o f  th is  survey are not yet complete. 
A lso  during 1946 a h o s t -p re fere n c e  study o f  Anopheles  mosquitoes was undertaken. 
Of 6,523 specimens c o l l e c t e d  on the l a r v ic id a l  and r e s id u a l  spray programs, 55 A. 
qua d r im a c u la tus , or 0 . 8  p erc en t ,  had fed on humans. Entom ological surveys were 
made around U. S. E n g in ee rs ’ proposed impoundments in  Lone Rock, G reer’s Ferry, 
Water V a lley ,  B e l l  Foley , B lake ly  Mountain, and Narrows. In a d d it ion  se v e r a l  in ­
sp ec t io n s  were conducted around USED lakes under co n str u c t io n  at Nimrod, Norfolk 
Dams, and Blue Mountain to  a s s i s t  in the malaria control programs being carried on 
at these places by the U. S . Engineers. Inspectors were a lso  assigned to impoundage 
surveys outs ide  of the malaria con tro l  program areas to ad v ise  owners o f  impound­
ments about mosquito control on th e ir  ponds. ,

TYPHUS CONTROL, i i ir in g  the winter o f  the previous f i s c a l  year a typhus survey had 
been conducted to ob ta in  information on the d is t r ib u t io n  o f  p a r a s i t e s  throughout 
a large part o f  Arkansas. An average o f  e ig h t  percent o f  the rats  c o l le c te d  from 32 
towns were found to have p o s i t iv e  com plem ent-fixation  bloods. From the 3,585 rats 
combed, 8 ,477 X. ch eop i s  were obtained, or  an average o f  2 .4  per rat .  During the 
f i r s t  h a l f  o f  the 1947 f i s c a l  year e c t o p a r a s i t e s  were c o l l e c t e d  from 145 r a ts  in 
the L i t t l e  Rock and North L i t t l e  Rock typhus contro l program. An average o f  2.4 
X. cheopis  per rat was also found in these areas. In L i t t l e  Rock 24.4 percent o f  the 
97 rats  bled had p o s i t iv e  typhus complement-fixation reactions, and in North L it t le  
Rock 16.7 percent o f  the 45 rats bled were p o s it iv e .

No residual dusting  operations were carried  on in Arkansas th i s  year. Ratproofing 
was conducted in 605 es ta b lish m en ts  in L i t t l e  Rock and North L i t t l e  Rock, at an 
average expenditure o f  28 man-hours per estab lishm ent.  Poisoning was carried  on in
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connection with p roofin g  and as a separate campaign. A to ta l  o f  511 prem ises  was 
treated with red s q u i l l  b a it  and 1,376 premises with 1080 water. Of the 32,418 to ta l  
man-hours worked, 82 percent was contributed lo c a l ly .

HEALTH EDUCATION ACTIVITIES. The ed ucational program in Arkansas t h i s  year was 
conducted in two overlapping phases: operational a c t i v i t i e s  and lay  education a c t iv i ­
t ie s .  Under operational a c t iv i t i e s ,  pre-season promotion was carried on in the f a l l  to 
obtain lo ca l  p a r t ic ip a t io n  in the malaria con tro l  program. In the ear ly  part of 1946 
contributions were obtained from 45 c i t i e s  and towns in the program area. In the fa l l  
of 1946 a charge o f  three d o lla r s  was c o l l e c t e d  from each householder for the 1947 
season. Before a s in g le  house was sprayed in the 1947 season enough loca l  p a r t i c i ­
pation Had been obtained to in su re  the maintenance o f  a t  l e a s t  the past l e v e l  o f  
malaria control a c t iv i t i e s .

In -serv ice  tr a in in g  was conducted for over 80 spray and la r v ic id in g  crews by area 
malaria contro l a s s i s t a n t s ,  and sev era l  one-week xn -serv ice  tra in in g  programs were 
held fo r  su p erv isory  personnel.  Many “ brush-up” s e s s io n s  were a lso  held  on rainy  
days during the actual season o f  o p era t io n s .  A ll  r e fu s a ls  o f  spray s e r v ic e s  were 
in v est ig a ted  by malaria control a s s i s t a n t s ,  and in  most in s ta n ces  the complainants 
were educated to the need aid acceptance o f  the serv ice . Other operational a c t i v i t i e s  
included the preparation  o f  the monthly “ Arkansas Malaria B u l l e t in ” by the S ta te  
o f f i c e  education  s t a f f ;  and the r e le a se  o f  radio s c r ip t s  and 7 ,000  column inches  
o f  newspaper p u b l i c i t y  p r in ted  in 1946, o f  which more than 90 percent was printed  
as front page news.

Lay education a c t i v i t i e s  included formal in s t r u c t io n  in  sch oo ls  and a c t iv e  par­
t i c i p a t i o n  by the s tu d en ts  in community malaria surveys .  These community surveys  
c o n s is te d  o f  lo c a t in g  cases  of m alaria , both those reported  to  the county h ea lth  
u n it s  and unreported ca se s ,  making personal co n ta c t  w ith  these  cases  for educa­
t io n a l  purposes , and .fo l lo w in g  the ca se s  for a period  o f  30 days. An e f f o r t  was 
made to have some form of malaria ex h ib it  a t  every fa ir  and l iv e s to c k  show occurring  
in  the program area. To aid in th is  
a c t i v i t y ,  four automotive t r a i l e r s  
were converted in t o  t r a v e l in g  ma­
la r ia  e x h ib i t s .  Also, malaria con­
t r o l  a s s i s t a n t s  spoke to  a t o t a l  
audience of 68,000 people at various  
m e e t in g s ,  and 75,000 i n d iv id u a l s  
were contacted  p erso n a l ly .  At the  
m eetings, motion p ic tures  and f i lm  
s tr ip s  were shown and l i te r a tu r e  of  
various sorts d istributed. During the 
summer of 1946, ten malaria workshops 
were held  at e ig h t  S ta te  c o l l e g e s  
and u n iv ers it ies  in Arkansas.

The A r k a n s a s  S t a t e  B o a r d  o f  H e a l t h  ma­
l a r i a  c o n t r o l  e x h i b i t  a t  t h e  N E A r ­
k a n s a s  D i s t r i c t  F a i r ,  B l y t h e v i l l e , 1947.
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Florida
W I L S O N  T. S O W D E R ,  M.  D- 

S t a t e  H e a l t h  O f f i c e r

The tr a n s i t io n  from a w ar-acce lerated  program to peacetime Communicable Disease 
Center a c t iv i t i e s  th is  f i s c a l  year required loca l p artic ip ation  of far greater S18ni- 
ficance than had heretofore been emphasized. Local communities were held responsible 
for co n tr ib u tio n s  in the form o f ,  or eq u iv a len t  to ,  labor, a l l  su p erv is io n  except 
tech n ica l ,  o f f i c e  space, and in c id e n ta ls  for residual spray or la r v ic id a l  measures, 
and in  a d d it io n  had to secure the coop eration  of in d iv id u a l  householders and the 
community as a whole for adequate anti-m alaria , typhus, and Aedes aegyp t i  campaigns. 
Also, 16 new counties became e l i g i b l e  th is  year for res id u a l spraying in  addition to 
operations in counties  which had been e l i g i b l e  in previous years. The n e c e s s ity  tor 
planning and carrying out a marked geographical expansion of CDC a c t i v i t i e s  was made 
p o ss ib le  only through county and c i t y  con tr ib u tion s  for the con tro l  o f  rodent- and 
insect-borne d ise a se s .  CDC s o l i c i t a t i o n  received en th u s ia s t ic  cooperation in H onda  
from lo c a l  householders and th a t  enthusiasm  proved to  be o f  g re a t  a s s i s ta n c e  in 
obtaining lo ca l  i in a n c ia l  p a r t ic ip a t io n .
DDT RESIDUAL SPRAY PROGRAM. During the 1946 season, the S tate  was divided in to  three 

d i s t r i c t s :  D i s t r i c t  1 included the counties  o f  Bay, Calhoun, Gulf, Holmes Jackson, 
Walton, and Washington; D i s t r i c t  2 inc luded D ix ie ,  Gadsden, G i l c h r i s t ,  Jefferson ,  
Lafayette, Leon, Madison, Taylor, and Wakulla; and D is t r ic t  3 included Alachua Citrus, 
Hamilton, Hernando, Levy, Marion, Sumter, and Suwannee. For the 1947 season the setup 
was e s s e n t i a l l y  the same, except for some rearrangement o f  the counties  within each 
of the d i s t r i c t s ,  the termination of operations in Alachua, Gadsden, Jackson, Levy, 
and Marion counties ,  and the a c t iv a t io n  of Franklin and Liberty  co u n ties .  Personnel 
organization within the county had to be modified to incorporate county participation  
and the “ spray u n it” was devised as the sm allest  operating unit practicable  for field  
use The spray u n it ,  of which each county had at l e a s t  one, co n s is ted  of one contact 
man (S ta te ) ,  two spray leaders (county),  four spray a s s i s t a n t s  (county),  two spray 
trucks, one contact truck, and one reserve truck. Spray cans were e i th er  of the com­
pressed a ir  or hand pump type. Men experienced in  the a p p l ic a t io n  o f  DDT residua 
spray were a v a i la b le  for key p o s it io n s  in those counties  which had extended program 
a c t iv i t i e s  in previous years and th is  eliminated much of the spray crew train ing that 
might have been necessary. A centra l  mixing plant for furnishing 35 percent L.U1 con­
centrate was operated as an a c t iv i t y  of the Jacksonville  S tate  Headquarters warehouse. 
This use o f  x y lo l  rather than to ly o l  was favored as a solvent because x y lo l  appears 
to  be more s ta b le  under con d it ions  in  F lor id a .

Over the year 58,774 houses were sprayed a t  an expenditure o f  2 .35  p in ts  o f  five  
percent DDT and 1.27 man-hours per house. During the 1946 spray season, 14,690 of the 
e l ig ib le  homes were sprayed twice at the rate of 200 mg. of  DDT per square foot.  After 
carefu l  study of the res id u a l t o x i c i t y  of the spray in  the F lorida  c l im ate ,  i t  was 
decided that one application was s u f f i c i e n t  to provide the protection desired. Through
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November 1946, evaluation of the e f f e c t i v e ­
ness  o f  the a p p l ic a t io n  o f  r e s id u a l  DDT 
spray revealed that a high degree o f  pro­
te c t io n  was being obtained. Of 3,641 house 
in sp ec t io n s  made during the 1946 season ,
Anopheles quadr imaculatus  was present in 
only 25. In May and .June 1947, inspections  
were made in 114 houses in which r e s id u ­
a l  spray had been a p p lied  more than s i x  
months p rev io u s ly ,  and where o u tb u ild in g  
d e n s ity  o f  A. quadrimaculatus  was d e t e r ­
mined to  be over 10. Adult quadrimaculatus  
m o s q u ito e s  were found in o n ly  f i v e  o f  
these houses. ,

WAR MALARIA. War malaria control a c t i v i ­
t i e s ,  d r a s t ic a l ly  curta iled  s ince  the pre­
vious year, were carried  on only in Lake C ity , Tallahassee , and G a in e sv i l le .  A to ta l  
of 991 acres of breeding su rfaces  was la r v ic id e d  w ith  5 ,407 g a l lo n s  o f  D ie s e l  o i l  
and 970 pounds o f  p a r is  green dust ,  and 5 ,541  l in e a r  f e e t  o f  d itch es  were dug and 
33 m iles o f  d itch es  cleaned.

WATER HYACINTH CONTROL. At Lake C ity ,  h erb ic id in g  operations were carr ied  on in  
Hamburg and A ll iga tor  Lakes'. A to ta l  o f  204 acres o f  hyacinths was d es tr o y ed  by using  
sodium a r s e n ite ,  or “weed o n e ,” applied at the ra te  o f  f i v e  pounds to  55 g a llo n s  o f  
water with a power sprayer mounted in a boat. A cu tt in g  machine rented from the U. S. 
Engineers was used to masticate approximately 150 acres o f  water hyacinth in  A lligator  
Lake and 60 acres in Hamburg Lake. This method was very e f f e c t i v e  in deep water, but 
could not be used near the shore.

TYPHUS CONTROL. At the beginning o f  t y ­
phus c o n t r o l  a c t i v i t i e s  u n d er  USPHS 
a u s p ic i e s  in F lo r id a  in the l a t t e r  part 
of 1945, measures had been taken to  make 
a l l  p r o j e c t s  c o o p e r a t iv e  u n d e r ta k in g s  
among lo c a l ,  S ta te ,  and Federal a gen c ies ,  
both in f in a n c ia l  backing and operations  
procedures. In line with th is  po licy ,  s i z e ­
able co n tr ib u tio n s  in man-power, tru ck s ,  
storage space, c le r ic a l  help, o f f ic e  space, 
and la b o ra to ry  f a c i l i t i e s  were ob ta ined  
from the c i t i e s  and cou n ties  prior  to  the 
beginning o f  o p era t io n s .  The S ta te  Board 
of Health determined the o v er -a l l  p o l ic ie s ,  
with each o f  the projects  operating  as an 
in teg ra l  a c t iv i ty  of the lo ca l  health  unit  
o f  th e  county or d i s t r i c t  in which the  
p ro je c t  was lo ca ted .  This course  was b e ­
l i e v e d  t o  be the b e s t  approach to  e s -  D i s t r i b u t i n g  t e n  p e r c e n t  DDT d u s t  i n  r a t
t a b l i s h i n g  a permanent typ e  o f  typhus r u n s  w i t h  h a n d  s h a k e r .
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control program w ith in  lo c a l  health  organ izations, which, in a l l  p ro b a b il i ty ,  w ill  
assume the a d d it io n a l  c o s t  and r e s p o n s ib i l i t y  as Federal aid  is  diminished. During 
th is  f i s c a l  year, l o c a l  sources  provided more than tw ice  the man-hours furnished
by o r . .

Typhus control projects were operated in s ix  counties: Dade, Duval, Escambia, H i l l s ­
borough, P i n e l la s ,  and Polk . DDT d u st in g  was carr ied  on in a l l  c o u n t ie s .  In Polk 
County, only establishments which had been ratproofed in  previous years were dusted. 
In P in e l la s  County a c t i v i t i e s  were confined to the d is t r ib u t io n  of ten  percent DDT 
dust in a l l  business establishments and residences within the corporate l im its  of  the 
c i t i e s  of  Dunedin, Largo, P a ss -a -G r il le ,  and Tarpon Springs. Evaluation rat trapping 
was a ls o  conducted to  aid the dusting  program. A d u st in g  p ro ject  was begun in St. 
Petersburg, but d i f f i c u l t y  was encountered in  f in d in g  s u i t a b le  personnel and the 
project was terminated at the beginning o f  January when lo ca l  funds were exhausted. 
Dade County a c t i v i t i e s  con sisted  of DDT dusting and the d is tr ib u t io n  of poisoned rat 
b a it s .  In addition, drives were made for the accumulations of trash and rubbish, and 
for the replacement o f  unsa t is factory  garbage cans. A number o f  f ly - in fe s t e d  chicken 
yards, which a lso  provided feeding p laces for ra ts ,  were eliminated under provisions 
o f  c i t y  ordinances. Near the end of the f i s c a l  year ra tp ro o f in g  was added to the 
county’ s o b jec t iv e s .  In th is  county a plan was tr ied  wherein the property owner did 
the ratproofing personally  or employed a contractor . Moderate progress was made in 
th is  d irect ion  but the majority o f  the establishments treated  did not require exten­
s iv e  corrective  work. Not u n t i l  more d i f f i c u l t  jobs are undertaken can the e f fe c t iv e ­
ness and p r a c t ic a b i l i ty  of th is  procedure be determined.

In Duval County the program consisted o f  ratproofing, rat poisoning, and dusting of 
certa in  sec t io n s  of J a ck so n v il le .  A large amount of outside b a it in g  in alleyways and 
along the water front was done p er io d ica l ly  to hold down the rat population. In Es­
cambia County DDT dusting, ratproofing, and eradication  work through trapping, d is­
tr ibution  of poisoned b a it ,  and Cyanogas “A” dust was carried on. Hillsborough County 
p ro je c ts  included ra tp ro o f in g ,  ra t e r a d ica t io n ,  DDT d u st in g , and the rendering of 
“Home S e r v ic e .” The la t t e r  phase provided for a thorough insp ec tion  o f  the premises 
for rat in fe s ta t io n ,  the furnishing of in stru ction s  for ratproofing the residence or 
business establishm ent, treatment with DDT dust ,  and the d is tr ib u t io n  o f  poisons to 
temporarily abate the rat nuisance. A charge o f  three d o l la r s  was made for a “Home 
S erv ice"  c a l l .

Various types o f  equipment 
were used in  d is p e r s in g  DDT 
dust to meet varying  co n d i­
t io n s .  For ou ts id e  work the 
Model C-2 Challenge Root Dust­
er was employed, and for inside 
treatment, a five-pound hand 
shaker. On the H illsborough  
County p r o je c t  the S ta u f fe r  
Knapsack [Vister, Model 1A, was 
used in preference to the Root 
Duster for outside work. A Cy­
anogas foot pump equipped with 
a five-pound storage reservoir  
and a nozzle was designed by
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project personnel in  Escambia County for  
both in s id e  and o u ts id e  d u st in g .  For use 
in ev a lu a t in g  the e f f e c t s  o f  ten percent  
DDT d u s t ,  2 ,7 6 4  r a t s  were tra p p ed ,  o f  
which 2,345 were examined for ectoparasites  
and 1,986 were bled. P o s i t iv e  complement- 
f i x a t io n  t e s t s  were o b ta in e d  from 2 6 .3  
percent o f  these  ra ts  te s ted .  Data on the 
Xenopsyl la cheopis  index before and a f t e r  
dusting is  shown on the accompanying graph.
Many new re co rd s  o f  th e  o c c u r r e n c e  o f  
mites on rats and new d is tr ib u t io n  records 
for th is  country  were d isc o v ere d  in  the  
course of rou tin e  i d e n t i f i c a t i o n s  o f  rat  
e c t o p a r a s i t e s .  A t o t a l  o f  4 7 ,1 0 7  e s t a b ­
lishments was dusted during the year, poi­
soned b a it  was placed in 17,796 premises, 
periodic er a d ica t io n  trapping was carried  
on in 981 premises, 550 establishments were 
ratproofed on the CDC program and 221 by 
local owners, and 7,643 general inspections  
were made.

Educational work was accomplished through 
newspaper a r t i c l e s ,  films, radio  ta lk s ,  and 
by speeches delivered to  c iv i c  and o f f i c ia l  
groups. A s e r ie s  of  lec tures  was given for 
students during the summer course in physi­
cal education a t  the U n ivers ity  o f  Florida  
(G a in e s v i l le )  and the F lor id a  S ta te  Uni­
v e r s i ty  (T a l la h a ssee ) .  The Alachua County H ealth  Unit gave sh ort  courses for  s a n i ­
ta r ia n s  and o th er  p u b l ic  h e a l th  p erso n n e l .  A ls o ,  a b o o k le t  e n t i t l e d  “ Roddy the 
Rat” was prepared fo r  school ch ildren; requests for th is  booklet were rece ived  from 
a l l  parts o f  the United S ta te s .  F ie ld  in v e s t ig a t io n s  o f  the cases  o f  endemic typhus 
fever reported in F lorida during 1944, 1945, and 1946 were made th i s  year and f in d ­
ings w i l l  be published a t  a la t e r  date.

AEDES A E G Y P T I  CONTROL. A c t i v i t i e s  during t h i s  f i s c a l  year d e f i n i t e l y  demonstrated 
the trend toward lo ca l  acceptance o f  r e s p o n s ib i l i ty  in the scope o f  domestic mosquito 
con tro l.  The Aedes aegyp t i  contro l program was expanded to severa l additiona l c i t i e s  
th is  year on a matching man-power b a s is ,  and projects were arranged so that ind iv iduals  
were assigned to  domestic mosquito con tro l  during the summer months and to  general 
s a n i t a t i o n  and typhus c o n tr o l  during the w in ter  months. T his  p lan  proved q u i t e  
s u c c e s s f u l .  In the c i t i e s  o f  Key West, Miami, Tampa, S t .  Petersburg, Panama C ity ,  
and Pensacola , 225,253 in sp ec t io n s  were made and 17 ,538  premises were found to  be 
breeding a e g y p t i  mosquitoes, an index o f  7 .7 9 .  CDC p a r t ic ip a t io n  in  Aedes a e g y p t i  
control ended in April 1947, and only Key West and Miami continued a c t iv e  operations  
a f t e r  that date. More than 68 percent o f  the labor man-hours expended on the program 
t h i s  year was co n tr ib u te d  by th e  c i t i e s  concerned. By the in t e g r a t io n  o f  Aedes  
a e g y p t i  in sp e c t io n  w ith  other s a n i t a t io n  a c t i v i t i e s ,  l o c a l  s a n ita ry  o f f i c e r s  were 
tra in ed  in  the f i e l d .  In s tr u c t io n  in  a e g y p t i  in v e s t ig a t io n s  and c o n tr o l  was a l s o

B l o w i n g  DDT a n d  ANTU m i x t u r e  i n t o  r a t  
b u r r o w  w i t h  S t a u f f e r  d u s t e r .
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incorporated in the curriculum o f  the State  Board of Health tra in in g  school for san­
i t a r ia n s .  Emphasis was placed upon in s e c t  c o n tr o l ,  p a r t ic u la r ly  o f  domestic mos­
q u ito es ,  for c i t i e s  and communities not e l i g i b l e  for CDC funds. Aid was given those 
c i t i e s  and c o u n t ie s  in  d e f i n i n g  t h e i r  i n s e c t  problems and in  e s t a b l i s h i n g  and 
o r g a n iz in g  programs.

ENTOMOLOGICAL SURVEYS. S p ec ia l  entom ological surveys were conducted to determine 
the d istr ibution  and density  of Anopheles albimanus in the Florida Keys, and to obtain 
information on the d is tr ib u t io n  and host re la t ionsh ips  o f  sp ec ies  of  t ick s  occurring 
in  F lor id a , together with  fa c ts  perta in in g  to  the a s s o c ia t io n  o f  these  t ic k s  with 
human d isease .  Light traps were operated throughout the f u l l  length  o f  the Keys and 
a dipping program was begun. No ind ication  was found that A. albimanus was spreading 
into  south Florida, nor that any increase in malaria rates could be attributed  to this 
sp ec ies .  From February through June, 487 c o l le c t io n s  o f  5,170 specimens o f  ticks were 
submitted to  the laboratory for examination from areas o f  o r ig in  o f  p o ss ib le  tick  
b it e s  in connection with two suspected cases  o f  spotted fever. Data were a lso  being 
compiled p e r t a in in g  to  the e f f e c t s  o f  va r io u s  typ es  o f  i n s e c t  c o n tr o l  methods, 
esp ec ia l ly  the use of DDT mists and sprays for adult mosquito control on a county-wide 
b a s is .  This information w i l l  be o f  value in  making recommendations for particular  
methods o f  in s e c t  co n tr o l  to meet s p e c i f i c  problems. Laboratory determinations of 
of 337,978 mosquitoes were made in connection with sampling s tu d ies  to learn species 
occurrence and d is tr ib u tio n  in south Florida, and in evaluating s p e c i f ic  mosquito con­
tr o l  methods. A new sp ec ie s ,  to  be named Culex (melanoconion) mulrennani Basham, was 
described from the Florida Keys.

Georg ia
T. F. A B E R C R OMB I E ,  M.  D. 

D i r e c t or  o f  Publ i c  H e a l t h

The v ir tu a l  termination o f  war malaria control and an expansion of the extended pro­
gram on a lo ca l  p a r t ic ip a t io n  b a s is  marked the in tro d u ctio n  o f  CDC a c t i v i t i e s  in 
Georgia th is  f i s c a l  year. For the residual house spraying program the S ta te  Health 
Department provided over-a l l  supervisory services; mapping, drafting, and reproduction 
services; o f f ic e  supplies; incidental travel co sts;  and telegraph and telephone to l ls .  
Local au th orit ies  furnished a l l  spray crew personnel and th e ir  transportation, office  
and warehouse f a c i l i t i e s ,  and contact personnel in multi-crew co u n tie s  ( in  1947). 
CDC a l lo ca t io n s  provided s a la r ie s  for S ta te  o f f i c e ,  warehouse, and shops personnel, 
supervisory personnel, and contact personnel ( in  1946); concentrate chemicals, trans­
portation serv ices;  automotive repairs; spray and shop equipment; and rent and u t i l i ­
t i e s .  Of the t o t a l  co s t  of  the program, S tate  and loca l p a r t ic ip a t io n  amounted to 34 
percent and CDC contributed 66 percent. The typhus control program continued on about 
the same le v e l  th is  year as in the previous f i s c a l  year, with the exception of minor 
changes in  operation  p lans. An average o f  62 S ta te  and lo c a l  personnel and 41 CDC 
personnel were employed on typhus control a c t i v i t i e s ,  which con sisted  mostly oi re­
s idual EOT d usting  and rat eradication  in a l l  or parts of  88 cou n ties .

Courtesy of the David J. Sencer CDC Museum
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RESIDUAL HOUSE SPRAYING. A ll CDC personnel served under the d irec t io n  o f  the S tate  
Health Department and concerned e x i s t in g  lo ca l  health  departments. Technical super­
vision was furnished by the Engineering Division  o f  the State Health Department. Crews 
were composed o f  from one to three men, with a minimum of one spray crew and a maximum 
of f iv e  spray crews per county. During the f i s c a l  year the program operated in 52 
counties ,  in  36 of which householders were o ffered  two spray a p p l ic a t io n s .  In the 
remaining 16 cou n ties ,  in which the program operated only during one-half o f the f i s ­
cal year, householders were offered  one spray a p p lica t ion . A to t a l  o f  189,486 house 
spray applications were made; 69,225 in 1946 and 120,261 in 1947. During the f i r s t  four 
weeks of the f i s c a l  year DDT was applied at the rate of 200 mg. per square foot ,  and 
thereafter at the rate o f  100 mg. Application rates were frequently checked and, dur­
ing 1947, t o x ic i t y  t e s t s  of  sprayed surfaces were conducted in a number of homes whose 
occupants had s ta ted  that the spraying was in e f f e c t iv e .  In every t e s t  ample t o x ic i t y  
was demonstrated by the e a r ly  knockdown and subsequent death o f  f l i e s  which were 
exposed for  periods o f  f iv e  to 30 minutes. An average of 0 .85 pound o f  DDT was used 
at an expenditure o f  1 .50  spray crew man-hours per u n it .  The t o t a l  c o s t  per house 
spraying amounted to 2 .69  d o l la r s .

A ll  re s id u a l spraying operations were performed with portable spraying equipment, 
using compressed a ir  storage tanks as sources of pressure for the spray tanks. During 
1946 working models o f  a new type o f  sprayer were developed by Georgia personnel, and 
in 1947 a l l  spray crew members were furnished with these “ regulated pressure” sprayers 
fabricated in the Macon shops. This sprayer was composed of two 500-cubic inch tanks, 
one of which was used for a ir  storage and the other for emulsion. An a ir  f i l l i n g  valve 
was incorporated in  the a ir  tank which, through a reg u la t in g  valve and a s h u t -o f f  
valve, was connected to the emulsion tank. The emulsion tank was equipped with a one 
and a h a lf  inch f i l l i n g  opening whose cap could be removed by hand. With the regu­
la t in g  valve s e t  a t  40 p s i  and with an i n i t i a l  a ir  tank pressure o f  approximately  
85 p s i ,  the en t ire  contents (2 -1 /6  g a l lo n s )  o f  the emulsion tank could be discharged  
at a uniform pressure o f  40 p s i .  In addition  to maintaining a uniform spray pressure

Man a t  e x t r e m e  l e f t  i s  f i l l ­
i n g  one o f  t h e  t wo t a n k s  o f  
t h e  “ r e g u l a t e d  p r e s s u r e ” 
s p r a y e r  w i t h  DDT e m u l s i o n  
f r o m  t h e  drum on t h e  t r u c k .  
The o t h e r  man i s  f i l l i n g  t h e  
a i r  p r e s s u r e  t a n k  o f  t h e  
s p r a y e r  w i t h  c o m p r e s s e d  a i r  
f r om t h e  s t o r a g e  t a n k  on t h e  
t r u c k .  Not e  r e g u l a t i n g  v a l v e  
on t h e  s p r a y e r  b e t w e e n  t h e  
t o p s  o f  t h e  two t a n k s .
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with consequent uniform discharge, th is  sprayer required a smaller volume o f  air per 
gallon  of emulsion sprayed and a lso  far l e s s  maintenance than the commercial types
of sprayers.

Malaria mortality  in Georgia during 1946 reached an a l l - t im e  low o f  0 .4  per 100,000 
population, and the reported morbidity for the f i r s t  s ix  months of 1947 was the lowest 
on record. In a d d it io n  to  the malaria co n tro l  b e n e f i t s ,  the extended program was 
cred ited  by most public health  o f f i c i a l s  and p rivate  physicians with m ater ia l ly  de­
creasing  the incidence o f  en ter ic  d ise a se s ,  p a rt icu la r ly  among children .

WAR MALARIA. During the 1946 calendar year control programs about war establishments 
were lim ited to three zones: Robins F ie ld  in the Macon area; O liver General Hospital 
in the Augusta area; and the Naval Hospital in the Dublin area. Five employees were 
engaged princ ipa lly  on inspection  a c t iv i t i e s ,  and only very minor paris  green and DDT 
la r v ic id in g  operations were necessary. In the la t t e r  h a lf  o f  the f i s c a l  year no CDC 
employees were u t i l iz e d  fu l l  time on war malaria programs. At Augusta the local health  
department carried out the control program around Oliver General H ospita l,  using CDC 
equipment and m ater ia ls .  At Dublin entomological ser v ic e s  were provided by extended 
program personnel; no larv ic id in g  operations were required. Routine inspection  a c t iv i ­
t i e s  about Robins F ield  were performed by Post personnel, by agreement with the Robins 
Field Post Surgeon.

TYPHUS CONTROL. Georgia typhus c o n tr o l  a c t i v i t i e s  c o n s is te d  p r in c ip a l ly  o f  DDT 
d usting  and rat era d ica t io n .  The Georgia Typhus Control S erv ice  supplied  DDT dust, 
1080 rodenticide, trucks, and certa in  small equipment and supplies to  loca l  programs. 
Local partic ipation  included labor, rodenticides other than 1080, rat b a it ,  and o ff ic e  
space, equipment, and supplies .  Ratproofing projects  were financed c h i e f l y  by charges 
made to building owners or tenants for work performed, through revolv ing  funds estab­
lished by local governments. The Typhus Control Service provided supervisory services  
for loca l  ra tproofing  p ro je c ts  and supplied each p ro ject  su perv isor  with a mobile 
workshop u n it .

DCT dusting and rat eradication  programs were conducted on a fu l l - t im e  basis  in 40 
cou n ties ,  and on a part-time b asis  in  48 other cou n ties .  S erv ices  rendered to the 48 
part-time operated counties were carried on by the State-wide mobile DDT dusting and 
rat eradication  unit which operated out of the Macon F ield  O ff ice .  Ratproofing proj­
e c ts  were conducted in Fulton County and the c i t i e s  of Atlanta, Macon, Cordele, and 
Douglas. Experience has shown that the adoption o l loca l ratproofing ordinances has 
given support to  the su cce ss fu l  completion o f  ratproofing p ro jects ;  for th i s  reason 
ratproofing ordinances were adopted during the year in the c i t i e s  of Decatur, Cordele, 
N a sh v il le ,  and Douglas.

A permanent rat control measure d irected  toward the elim ination  o f  the food supply 
and harborage of rats  in communities was sa n ita ry  re fu se  c o l l e c t i o n  and d is p o s a l .  
This control measure was applied through consultation  serv ices  provided by the Typhus 
Control Service to c i t i e s  and towns. With the increasing a v a i la b i l i t y  o f  refuse c o l ­
le c t io n  and d isposal equipment and materials, many of the c i t i e s  and towns have made 
improvements in the e f f ic ie n c y  of the ir  refuse c o l le c t io n  systems. In addition, sa n i­
tary la n d f i l l s  were operated in  Muscogee County and in the c i t i e s  o f  Macon and Val­
dosta. I n i t ia l  steps were taken toward e s ta b l ish in g  san itary  la n d f i l l s  by the c i t i e s  
of  Thomasville, Augusta, Manchester, Cairo, and others. Many other c i t i e s  have shown 
in tere s t  in th is  a c t iv i t y  and have expressed w il l in g n ess  to improve th e ir  c o l le c t io n  
system and provide s a n ita r y  d isp o sa l  o f  r e fu se  when more equipment and m ater ia ls  
become a v a i la b le .
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ABOVE: D u s t i n g  r a t
b u r r o w  i n  b a s e m e n t  
w i t h  h a n d  pump d u s t  
g u n .
RIGHT: P l a c i n g  cu ps  o f  
1080  w a t e r  i n  a r a t  
i n f e s t e d  b u i l d i n g .
FAR RIGHT: T r a p p e d  r a t  
b e i n g  p l a c e d  i n  b a g ,  
l a t e r  t o  be b l e d  a n d  
comb ed  t o  o b t a i n  e c ­
t o p a r a s i t e  a n d  b l o o d  
s a m p l e s .

SANITATION

BELOW LEFT: G a r b a g e  d i s p o s a l  by s a n i t a r y  l a n d f i l l
m e t h o d  i n  C o l u m b u s  c i t y  dump.

BELOW RI GHT:  S a n i t a r y  r e f u s e - c o  1 l e c t i o n  t r u c k
u s e d  i n  A t l a n t a .
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Three b io lo g ic a l  u n i t s ,  each c o n s is t in g  o f  a b io lo g ic a l  aide and a rat trapper, 
were employed to  obtain the indices of the ectoparasite  Z l s
of determining the e f fe c t iv e n e s s  of dusting  rat runs with DOT. g
I f  c o U e c t e i r . t  »lood s p e c i e  for sero log ica l  , p r W . n
o f  murine typhus in  r a t s ,  p a r t ic u la r ly  in  re ference  to  DM E“ h nnrt
assigned to a State Health Department region con sist ing  of about s ix  countie  
DOT O u st in g  operations . . r e  conducted. In a d d it ion  to  the th r"  bj l 0 e l “ 1' j n „„j 
project supervisors assigned to the dusting programs in Chatham, DeKal , ,
Richmond counties  were trained to  perform b io lo g ic a l  work.

The educational phase o f  the typhus co n tr o l  program was conducted on the coun y
l e v e l  by the reg ion a l su perv isory  personnel.  Education m ater ia l  w a s  disseminated
through the media o f  pamphlets, newspaper a r t i c l e s ,  f ilm  s t r ip s ,  and motion pictures^ 
Talks were given on the radio and before meetings of c iv ic  organizations, county and 
c i t y  o f f i c i a l s ,  and farm and other in terested  groups. The educational program during 
the year was h igh ly  e f f e c t i v e ,  as indicated  by the great amount of in t e r e s t  show y 
counties requesting  p a r t ic ip a t io n  in the typhus contro l program.

TYPHUS I NVES TI GAT IO NS AND EPIDEMIOLOGY.  F ive percent DDT dust was aPPl i e d - a s a  
sp ec ia l  in v es t ig a t iv e  project,  in four previously  undusted counties .  R esults 1 ento 
molosic studies in these counties indicated that f iv e  percent dust may be as e i ie c  
in ectoparasite control as ten percent dust. From these o t e e r v a t . o n s t h e l i v e  percen 
dust w i l l  be used in preference to  the ten percent dust during the l a t t e r  halt ol

the 1948 f i s c a l  year. . . .  * a a -

.y ^ h e ^ X "  d " / S T to' “ nfol : J t f „ ;  »  r i n T u e U  of

rode t  typhus and

T hom asv il le ,  G eorgia . j _ „
Medical e p i d e . i o l . s i c

tors and county healt o 1("e . Hon These lay invest iga tion s  were made
„ 1  personnel created a need for InfoL t i o „  gathered
by f i e ld  supervisory  P ' ^ X i l  L f o ^ J t T o T N a t i o n  of the re .rdences and business
was supplementary to non-medical iniorma l  . determining areas in

» « S S S S I s S R a ? * »
^  Department's TB-VD survey program. A to ta l  of 28,421 blood 

c o l l e c t e d  on the su rv ey ,  and s e r o lo g ic a l  t e s t s  for  typhus . e r e  performed by the

Laboratory D iv is io n  o f  CDC.
For the f i s c a l  year 1947 the incidence of murine typhus fever for the S tate  dropped 

to  602 reported cases as compared with 1,032 report«I cases  £ t ^ 7 " “ o
r, .  decrease of 41 .6  £ r c e n t .  (Chatham,

Z l :  B i c 3  Fulton, and DeKalh», comprising about one-fourth o f  the to ta l  State

I Courtesy of the David J. Sencer CDC Museum
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population, reported 52 cases of typhus fever for f i s c a l  year 1947 as compared to  394 
cases  in the previous year, a decrease o f  342 cases  or 86 .7  percent. Deducting the 
to t a l  number o f  reported cases  in  these f iv e  counties  from the S ta te  to ta l ,  the re­
maining 154 counties reported 550 cases for f i s c a l  year 1947 as compared to 638 cases  
in 1946, a decrease  o f  88 ca se s  or 13 .8  percent.  From these  data, the decrease in 
1947 over 1946 in  the f ive  counties was s ig n i f ic a n t  and primarily responsible for the 
decrease of 41.6 percent in  the State-wide to ta l .  The decrease o f  13.8 percent in the 
other 154 co u n tie s  could not be considered s i g n i f i c a n t  because 74 cou n ties  out of  
these 154 did not p a r t ic ip a te  in  any form o f  control operations during 1946 or 1947 
but s t i l l  reported about the same percentage decrease in  morbidity as that for the 
con tro lled  counties .  I t  appears, therefore, that the DDT dusting operations played a 
major role in reducing the incidence o f  murine typhus fever in the f iv e  counties, and 
in  the S tate  as a whole.

SUMMARY OF TYPHUS A C T I V I T I E S .  From 2,250 rodents trapped in dusted areas, a to ta l  
o f  2,971 f le a s  was recovered; 7,632 f l e a s  were recovered from 2,051 rats  trapped in 
undusted areas. These data in d ica ted  a 59 percent reduction  o f  the f le a  index as a 
r e s u lt  o f  DDT d u st in g . Of 3,584 rodent blood specimens examined, 932 or 26 percent 
were found p o s i t iv e .  Control measures included 2,617 business establishments surveyed 
for ratproofing and 734 ratproofed. Rat eradication  was carried on in 33,028 business 
estab lishm ents  and 94,718 urban and rural res id en ces .  DDT d u st in g  was completed in  
58,873 business establishments and 149,706 urban and rural residences, at an average 
o f  2 .6  pounds o f  ten percent DDT dust per premise. Poisons used included 618 gallons  
o f  1080, 60,819 pounds of red s q u i l l  b a i t ,  747 pounds o f  ANTU b a it ,  and 357 pounds 
o f  Cyanogas “ A” dust.  A t o t a l  o f  188,025 man-hours was expended in the 88 counties  
treated , o f  which 113,954 were lo ca l  p a r t ic ip a t io n  and 74,071 furnished by CDC.

L o u i s i a n a
W. L.  T R E U T I N G ,  M. D. ( M . P . H .

S t a t e  H e a l t h  O f f i c e r

The main e f f e c t s  o f  the inauguration o f  CDC a c t i v i t i e s  in  Louisiana t h i s  f i s c a l  
year were the e l im in ation  o f  la r v ic id in g ,  which prev iou sly  had been the c h i e f  ac­
t i v i t y ,  and the increase  in residual DDT house spraying, now the p r in c ip a l  malaria  
control measure. War malaria a c t i v i t i e s ,  except for entomological su rv e i l la n ce ,  and 
extended program la rv ic id in g  were completely discontinued by the second h a lf  o f  the 
f i s c a l  year. An important development t h i s  year was the increased  amount of l o ­
c a l  p a r t i c ip a t io n  in the house sp ra y in g  program, r e s u l t i n g  in  a 40 p ercen t in ­
crease in operat ions  over the previous year. The change from la r v ic id in g  to  house 
s p r a y in g .n e c e s s i t a te d  a complete rearrangement of the S ta te  organ iza tion  and r e ­
quirem ents  for  p erson n el  and equipment. Typhus co n tr o l  o p era t io n s  expanded as 
compared to  the p rev iou s  f i s c a l  year by v i r t u e  o f  a marked in c rea se  in  l o c a l  
p a r t ic ip a t io n  in the program. No Aedes a e g y p t i  co n tr o l  a c t i v i t i e s  were conducted  
th i s  year in L ouisiana.
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EXTENDED PROGRAM L A RVI CI DI NG.  During the f i r s t  quarter o f  the f i s c a l  year CDC 
l a r v ic id in g  a c t i v i t i e s  were carried out in towns o f  over 2,500 population in spray 
areas in l ie u  o f  house spraying for reasons o f  economy. Seven towns received  treat­
ment: B o ss ier  C ity  in Bossier Parish, Minden in Webster Parish, Jonesboro and Hodge 
in Jackson Parish, Bustrop in Morehouse Parish , Tallulah in Madison Parish, and Lake 
Providence in East Carroll Parish. The to ta l  amount o f  No. 2 Diesel o i l  sprayed during 
the rruarter was 11,618 gallons, at an expenditure o f  4,957 man-hours. The seven towns 
co n tr ib u ted  35 p ercent o f  the to ta l  c o s t  o f  labor and m a ter ia ls .  CDC la r v ic id in g  
o p era t io n s  were d iscontinued e n t ir e ly  a f t e r  January 15, 1947, and th ese  and other 
towns conducted all o f  their  own la rv ic id in g  during the remainder o f  the year without 
Federal assistance.

RESIDUAL HOUSE SPRAYING.  Four o p era t io n a l  areas were se t  up for res id u a l house 
spraying a c t iv i t i e s .  Alexandria Area included the parishes o f  Catahoula and Concordia; 
Shreveport Area comprised Caddo, B oss ier ,  and Webster parishes; Monroe Area was made 
up o f  the parishes o f  Tensas, Madison, East Carroll, West Carroll, Morehouse, Jackson, 
and Union; and N atchitoches Area had N atch itoches, Red River, and Winn p arishes. In 
March, at the beginning o f  the 1947 spraying season, the Alexandria Area was con­
so lid a ted  with the Monroe Area and the Shreveport Area with the N atch itoch es  Area. 
Three p a r ish es  — Tensas, Jackson, and Winn— were e lim inated  for various  reasons; 
a c t i v i t i e s  in  the remaining parishes in which only p artia l  coverage was made during 
the 1946 season were increased to fu l l  coverage. This expansion was made p oss ib le  
by each p a r ish  p a r t i c ip a t in g  to an amount aproxim ating 30 percent o f  the to ta l  
f ie ld  cost.

During the f i s c a l  year a to ta l  o f  70 ,304  house a p p lica t ion s  was com pleted , con­
suming an average o f  0.89 pound DDT per house at an average expenditure o f  0 .96  man- 
hours. Of th i s  t o t a l ,  50,830 houses were sprayed once and the remainder received a 
second app lica t ion . The spraying was done with 2Vi ga llon , pressure-type, hand spray 
cans. Each crew truck carried a 55-ga llon  drum o f  f i v e  percent DDT emulsion, which 
was pre-mixed by the foreman before s ta r t in g  out in  the morning. A centra l  mixing 
plant located  at the State  warehouse was used to mix powdered DDT in to  a 32lA percent

concentrate, which was s e t t le d  for 24 hours 
in 1000-gallon s e t t l in g  tanks before being 
drawn o f f  in to  drums.

During the 1946 season, spray crews con­
s i s t e d  o f  three men; a foreman and two 
laborers. This was changed to two-man crews 
during the 1947 season, o f  which the fore­
man was paid from CDC funds and the labor­
er  by the p ar ish .  T his  arrangement pro­
v ided  adequate su p e r v iso r y  c o n tr o l  and 
a ls o  allowed CDC personnel to  drive Federal 
v e h ic l e s .  The spray crews were supervised 
by an a s s i s t a n t  area su p e rv iso r ,  each of 
whom covered two parishes and reported to 
the area supervisor at area headquarters 
for  p o l ic y  and o r g a n iz a t io n a l  guidance. 
This year a l l  new spray crews were trained

D u r i n g  t h e  f i s c a l  y e a r  7 0 , 3 0 4  r e s i d u a l  house  
s p r a y  a p p l i c a t i o n s  w e r e  c o m p l e t e d ,  u s i n g  
2% g a l l o n ,  p r e s s u r e - t y p e  hand s p r a y  c a n s .
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by combining a new crew with an o ld  crew for a week o r  two. In t h i s  way, working 
together, there was l i t t l e  or no production l o s t  and the new crews rapidly learned  
the work and the d i f f e r e n t  wall su r fa c es  and speeds o f  ap p lica t ion  n ecessa ry  for  
each to prevent running and streaking.

WAR MALARIA.  L a rv ic id in g  was u t i l i z e d  to p r o te c t  seven m i l i ta r y  e s ta b lish m en ts  
in the New Orleans Area (Orleans P a r ish ) , inc lud ing  two v e tera is ’ h o sp ita ls ,  a naval 
a ir f i e ld ,  two port o f  embarkation zones, a marine h o sp ita l ,  and a naval ammunition 
storage dump; and Camp Polk in the Natchitoches Area (Vernon Parish). By January 15, 
1947, a l l  larv ic id in g  was discontinued and entomological surveillance was in s t itu ted  to  
check c o n d it io n s  which might in d ic a te  a return to control work. Camp Polk was de­
activated  at the end o f  1946. No. 2 Diesel o i l  was used as a larvic ide; small quanti­
t i e s  o f  2 .5  p ercen t  pyrethrum were used in  ornamental f i s h  ponds. A lto g e th er ,  a 
to t a l  o f  13,780 g a l lo n s  o f  o i l  was applied by hand and power equipment at an ex­
penditure o f  5 .023  man-hours; ap p lica t ion  o f  71 g a l lo n s  o f  pyrethrum required 214 
man-hours o f  labor. The Brown, fo u r -g a llo n ,  p ressu re -ty p e  spray can was used for  
hand o i l in g ,  and the Bean Orchard type 50 -g a llo n  sprayer, mounted on truck or boat 
as condit ions d ic ta ted ,  was used for power application . No DDT la r v ic id e s  were tr ied  
during the year. Weekly entomological reports  ind icated  that e x c e l l e n t  control was 
o b ta in e d .

TYPHUS CONTROL. Typhus fever in L ouis iana  decreased  from 463 reported ca se s  in  
1945, when the CDC typhus control program was inaugurated, to l e s s  than 70 ca se s  by 
the end o f  t h i s  f i s c a l  year . T his  a lso  ta k es  in to  co n s id era t io n  the much b e t t e r  
case reporting from p riva te  p h ys ic ian s  than was done in former years. A continuous  
progran o f  rat ectoparasite and blood study was maintained on the year-round projects,  
and i t  was found that p o s i t iv e  complem ent-fixation t e s t s  have shown a reduction in
the S ta te  from approximately 70 percent to 28 percent in  the f i s c a l  period 1945-1947.
The amount o f  lo c a l  p a r t ic ip a t io n  in the typhus control program increased  markedly 
over previous years; the population of- the State  as a whole was sold on typhus control 
and i t  was believed  that th is  kind o f  work was doing as much or more good for public  
health  in Louisiana than any other phase o f  control work currently being  conducted.

DDT dusting  projects  were carried  on in  
13 c i t i e s  in the parishes o f  Ib e r ia ,  La­
fourche, Orleans, and C a lca s ieu .  A to t a l  
o f  14,766 residences and 8,441 commercial 
esta b lish m en ts  were dusted a t  an average 
o f  0.71 man-hours per ap p lica t io n . Results  
were uniformly good; i t  was estimated that 
th e  X. c h e o p i s  index was reduced by 97 
percent in Iberia parish. A l l  applications  
were made with hand d u sters .  Ratproofing  
p r o j e c t s  were operated in the c i t i e s  o f  
Lake Charles in Calcasieu Parish , New Or­
Leans in Orleans Parish, Hammond in Tangi­
pahoa Parish, and New Iberia in Iberia Par­
ish .  A to ta l  o f  1,035 commercial e s ta b l i s h ­
ments were proofed, and rat eradication  by 
d u st in g ,  poisoning, and trapping was con­
ducted in each premise proofed to  free  i t

I L O U I S I A N A  n 7

B a t  p o i s o n i n g  was  c a r r i e d  on a s  s e p a r a t e  
p r o j e c t s  a s  w e l l  a s  i n  c o n j u n c t i o n  w i t h  
d u s t i n g  and p r o o f i n g ,  u s i n g  r e d  s q u i l l  b a i t  
and 1080 w a t e r .
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o f  rats.  Rat po ison ing  was conducted in 40 c i t i e s  located  in 23 p a r ish es ,  both as 
separate p r o je c ts  and a] so in conjunction with dusting  and proofing. Over the year 
a to ta l o f  50,238 residences, 3,246 busin ess  establishm ents, and three en t ire  towns 
c o n s is t in g  o f  6,500 premises were treated. More than 11,000 man-hours were expended 
in  spreading 3,305 pounds o f  red squill b a it  and 354 ounces o f  1080 water.

M  issi ssippi
F E L I X  J .  U N D E R W O O D ,  M.  D. 

S l a t e  H e a l t h  O f f i c e r

Malaria and typhus control op era t ion s  were carried  out under the supervision of  
the D iv is ion  o f  Sanitary Engineering, M iss is s ip p i  S ta te  Board o f  Health, with field  
work organized as an integral part o f  the county health departments. With the termi­
nation o f  war malaria areas, a l l  la r v ic id in g  p ro je c ts  were operated by the concerned 
c i t i e s  or towns. No Federal funds were furnished to the ten m u n ic ip a l i t ie s  which had 
l a r v ic id in g  operat ions  during t h i s  f i s c a l  year; the S ta te  Board o f  Health provided 
some funds, equipment, and tech n ica l  a s s i s ta n c e .  M alaria  p ro te c t io n  through lar­
v i c id in g  and res id u a l house spraying was a fford ed  to nearly  twice the number of 
peop le  in  the S t a te  as compared to the p rev io u s  f i s c a l  year by v ir tu e  o f  the in ­
creased anount o f  local partic ipation  in the extended program. S izeab le  contributions 
were also appropriated by the S tate ,  county boards o f  supervisors, and c i t y  adminis­
t r a t io n s  for con tin uation  o f  typhus co n tro l  p r o j e c t s  i n i t i a t e d  by CDC during the 
f i s c a l  year.

RESIDUAL HOUSE SPRAYING. During the f i r s t  h a l f  o f  the f i s c a l  year, on ly  Federal 
aid S ta te  funds were used for residual spray operations. In September 1946, 16 coun­
t i e s  s e t  up funds for the next sea so n 's  work: B o livar ,  C arro ll,  Coahoma, Grenada, 
Holmes, Humphreys, Issaquena, LeFlore, Panola, Çtoitman, Sharkley, Sunflower, Talla­
h a tch ie ,  Tunica, Washington, and Yazoo. In DeSoto County necessary  funds were not 
appropriated, but a p r iv a te  c i t i z e n  underwrote the program for the d e l ta  section  
on h is  own in i t ia t iv e .  Each county fiimished storage and o f f i c e  space for the program, 
and labor and repair funds were provided j o i n t l y  by the counties and the S ta te  Board 
o f  Health. Over the e n t ir e  year 64 crews sprayed 191,156 houses, o f  which 108,746 
rece ived  one treatment and the remainder were sprayed a second time. The average 
man-hours per residual house treatment, in c lu d in g  labor and foreman, was 0 .9 3 ,  aid 
an average o f  0 .62 pound DDT was used per application.

During the winter months, only key personnel were retained for  making maps, num­
b er in g  houses , preparing for renewed a c t i v i t i e s  in  the spring, and meeting with 
county boards o f  su perv isors  to secure the n ecessary  appropriations for  the next 
season’ s operations. At the beginning o f  the 1947 season, each area supervisor held 
tr a in in g  sch o o ls  for  h i s  crews under the d ir e c t io n  o f  the S ta te  Board o f  Health. 
The crews were taught the rudiments o f  a spray can, how to mix con cen tra te  with
water, how to make minor repairs to spray cans, and the proper technique o f  spraying.
A ll  personnel attended the sch o o ls .  On June 16, 1947, the c i t y  o f  L o u i s v i l l e  in 
Winston County s ta r te d  a l a r v i c id a l  and r e s id u a l  spray progran in  which a c iv ic
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organ ization  was the sponsor. A ll  n ecessary  funds were raised lo c a l ly  by the club, 
except for the DDT which was furnished by the S ta te .  In the northern part o f  Warren 
County an experimental progran was conducted in which 179 houses were sprayed, h a lf  
with f i v e  p ercen t  spray and the o th er  h a l f  with 1% p ercent spray. Final r e s u l t s  
are not y e t  available.

The Greenwood warehouse serv ed  as the d i s t r i b u t i o n  c e n te r  for a l l  m a ter ia ls  
and equipment, and a l l  k inds o f  major and minor r e p a ir  work on autom otive and 
sp rayer  equipment was done h ere ,  as w e l l  as DPT mixing. A mixing procedure was 
developed, in v o lv in g  the s e t t l i n g  o f  DLT and xylene overnight in  5 5 -g a l lo n  drums 
before mixing, which doubled the output o f  concentrate  from a s i n g l e  mixer. Lof- 
strand , Drown, and Hudson spray cans were used. The Lofstrand spray can gave con­
s id e r a b le  tr o u b le  when i t  developed  a leak  because s i l v e r  s o ld e r  was necessary  
to  repair  t h i s  type o f  can. A lso ,  the rubber t i p  in  the c u t - o f f  valve had to  be 
replaced q u ite  o f ten .  F ie ld  men p referred  the Hudson sprayer  over o th er s .  West- 
inghouse T -l  a i r  compressors were in s ta l le d  on 48 v e h ic le s ,  but considerable trouble 
was encountered with burned-out bearing and packing cups. The use of faucet-equipped  
5 5 -g a l lo n  drums on each truck for  
carrying d ilu ted  f iv e  percent spray 
was continued th is  year. War surplus 
concentrate, which could not be used 
on the extended program because i t  
l e f t  a brown s ta in  on in ter io rw a lls ,  
was a l l o c a t e d  t o  c o u n ty  h e a l t h  
departments for outside mosquito and 
f l y  c o n tr o l  work. H igh ly  co m p li­
mentary remarks were received  from 
c i t i z e n s  l i v i n g  in r e s id u a l  spray 
a r e a s ,  and p r e l i m i n a r y  r e p o r t s  
indicated that the rates of malaria, 
d ia r rh ea ,  and e n t e r i t i s  were d e ­
c r e a s i n g  c o n s i d e r a b l y  and a t  a 
greater rate in sprayed as compared 
to  unsprayed areas.

TYPHUS CONTROL.  During the 1947 
f i s c a l  y e a r ,  th e  i n i t i a l  phases  
o f  CDC typ h u s  c o n t r o l  programs  
i n ' 16 c i t i e s  in Harrison, Forrest,
Jones, Hinds, and Jackson counties  
were completed and the p r o je c ts  were turned over to lo ca l  county health  departments 
for  co n tin u a t io n .  Future work w il l  be carr ied  out by sa n ita r ia n s  who were trained  
on CDC projects and who are now on the s t a f f  o f  loca l  county health departments. S iz e ­
able contr ibutions were made by the S ta te ,  cou n ties ,  and c i t i e s  for the continuation  
o f these p rojects .

A to ta l  o f  31,542 premise dustings was completed during the year at an expenditure 
o f  1 .3  pounds o f  DDT per premise and 0 .5  lab or  and foreman man-hours. On the rat-  
p ro o fin g  p r o je c t s  in Laurel (Jones County) and H attiesb u rg  (F o rrest  County), 231 
establishm ents were proofed by a crew co n s is t in g  o f  one carpenter and one carpenter's  
helper  op erat in g  from a mobile workshop u n i t ,  under a p roject su pervisor. A l i t t l e  
over an a v e r a g e .o f  20 labor and foreman man-hours was requ ired  to ra tp ro o f  each

A i r  p r e s s u r e  f o r  t h e  h an d s p r a y  c a n s  was o b t a i n e d  
f r o m  a W e s t i n g h o u s e  T - l  c o m p r e s s o r .  E m u l s i o n  was 
c a r r i e d  i n  a 5 5 - g a l l o n  d r u m on t h e  t r u c k .
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E s t a b l i s h m e n t s  w e r e  r a t p r o o f e d  by a c r e w  
c o n s i s t i n g  o f  one  c a r p e n t e r  a nd  a h e l p e r  
o p e r a t i n g  from a m o b i l e  w o r k s h o p  u n i t .

premise. Rat p o iso n in g  was ca rr ied  on in 
conjunction  w ith  ra tp ro o f in g  and d usting  
programs. A t o t a l  o f  665 e s ta b l ish m en ts  
re ce iv ed  treatm ent a t  an average o f  1 .6  
labor and foreman man-hours and 1.2 p ints  
o f  1080 w ater  per p rem ise .  In H arrison  
County red s q u i l l  was a l s o  used for  rat 
poisoning. As in  the previous f i s c a l  year, 
ra t  e r a d ic a t io n  programs were ca rr ied  on 
in many towns and cou n ties  throughout the 
S tate  by a fu ll-t im e  S ta te  Board of Health- 
p a id  em ployee w o rk in g  w i t h  the S t a t e  
Plant Board. Local communities or counties  
r e c e iv e d  t h i s  s e r v i c e  by su p p ly in g  the 
.necessary b a it  m a ter ia ls ,  poison , and l a ­

  bor, while the S ta te  P lant Board furnished
s u p e r v i s i o n ^  to ge th er ,  55,652 re s id en ce s  and 11,346 b u s in ess  e s ta b l ish m en ts  in  
33 m ra l areas, e ig h t  c i t i e s ,  and 81 towns in  52 co u n tie s  were tr ea te d  with 1080
water or red s q u i l l  ba it .

On the H attiesburg  ratproofing p ro je c t  a o n e -p iece  door channel, p er fec ted  by a 
project supervisor, was believed  to be more substantial than the standard three-piece  
channel. Also, s in ce  26 gauge metal for door channels was unobtainable, a 29 gauge 
metal cut to a seven-inch  stack and f l a t  hemmed o n e -h a l f  inch on each edge, was 
substitu ted  aid found to be strong and durable. In Harrison C o u n t y ,  where extensive  
DOT dusting a c t i v i t i e s  were carried out, two dusting  crews operated. Each crew was 
composed o f  one foreman and three la b o r ers .  On the o th er  dusting p r o j e c t s ,  crews 
c o n s is t in g  o f  one foreman and two la b o rers  were used. Members o f  these ,  crews also
a l lo tted  a part o f  the ir  time to evaluation work.

Entomological ev a lu a t io n  o f  th e  d u s t in g  p r o j e c t s  in  Harrison County based on 
143 ra ts ,  in d ica ted  a reduction o f  97 .2  percent for f le a s ,  55.4  p ercen t for m ites  
78.2  percent for l i c e ,  and 82.4  percent for to ta l  ec toparasites .  Of the rats  trapped 
for ec to p a r a s i te  counts, the blood o f  17.5 percent were p o s i t iv e  for typhus by the 
complement-fixation t e s t .  In H attiesburg, 310 ra ts  were trapped from dusted and 220 
from undusted premises. Control data showed 96 .6  percent reduction for  f l e a s ,  7 5 .4  
percent for m ites ,  22.3 percent for l i c e ,  and 73.7 percent for to ta l  ec to p a ra s it  . 
Of 105 bloods te s ted  from rats from dusted premises, 31 were p o s i t iv e ;  o f  77 bloods 
from undusted prem ises, 21 were p o s i t i v e .  A reduction  in the number o f  ra ts  with  
p o s i t iv e  comp 1 ement- f ix a t io n  bloods in  ce r ta in  dusted establishm ents from month to 
month was indicated, based on a snail number o f  rats.

In November 1946 a S tate  typhus blood survey was s ta r ted  on humans and r a t s .  One 
e p i d e m i o l o g i s t  and four, two-man rat trapp ing  teams surveyed 41 c o u n t ie s  in  the 
State during the f i s c a l  year. A to ta l o f  2,410 rats  was trapped from 3,815 prem ise^  
o f  which 173 bloods were found typhus p o s i t iv e ,  1,978 negative, and 62 u n sa t is fa c  ory 
for te s t in g  The (IT  Virus Laboratory at Montgomery, Alabama conducted the comple­

m e n t -  f ix a t io n  t e s t s .  E i ^ t  counties in the southern part o f  the S ta te  a n o n e ^ n  the 
northern h a lf  (one town) were found to  have ten percent or  more o f  the rat blood  
typhus p o s i t i v e s ,  the h ig h es t  p ercen ta g es  o f  p o s i t i v e  bloods (36 p ercen t)  being  
found in Hancock and Amite counties. Xenopsyl la  cheopis  was found in p ra c t ic a l  y a 
o f  the counties surveyed. Id en tif ica t io n  o f  ec toparasites ,  and tra in ing , supervision,
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and supplies for the typhus survey teams were furnished by the State CDC entomologist.  
The inc idence  o f  typhus has been reduced considerably in counties that have inaugu­
rated control programs, and the rat i n f e s t a t io n  in most towns was very low because 
o f  the extensive  poisoning canpaigns conducted during the f isca l  year.

Te nnessee
R. H. HU T C HE S ON ,  M. D. 

C o m m i s s i o n e r  o f  Pub l i c  H e a l t h

Malaria control a c t i v i t i e s  in  Tennessee t h i s  f i s c a l  year were carr ied  on in  two 
o p e r a t io n a l  areas. Shelby County-Area A o p e r a t io n s  co n s is ted  o f  war m alaria and 
extended progran larv ic id in g ,  and residual house spraying. Dyersburg-Area B included 
extended program la rv ic id in g  aid residual house spraying. Operations in both areas, 
com prising 12 co u n tie s ,  were supported by s u b s ta n t ia l  lo c a l  co n tr ib u t io n s  in the 
1947 season to replace reduced Federal appropriations, [bring the second h a l f  o f  the 
f i s c a l  year a system o f  residual premise spraying was begun, which included treatment 
o f  a l l  outbuild ings in addition to the homes themselves. Local contr ibutions to the 
typhus control progran did not nearly match the CDC funds available, but progress was 
s tea d ily  being made toward more comparable local participation .

EXTENDED PROGRAM LARVICIDING. In Shelby County-Area A, extended program larv ic id a l  
a c t i v i t i e s  were conflicted in a one-m ile zone around the peripheral l im i t s  o f  Menphis 
for the ex tra -p ro te c t io n  o f  the population in and immediately adjacent to Memphis.
Normally t h i s  area, involving 27 square m iles ,  i s  not included in  the lo ca l  progran,
but high water co n d it io n s  a f f e c t in g  some p o r t io n s  o f  the area during the e a r l i e r  
part o f  the season n ecess ita ted  control operations .  A to ta l  o f  4,029 g a l lo n s  o f  one 
percent DDT-fuel o i l  so lu t ion  was applied  at an expenditure o f  13,035 man-hours. 
Hand methods were used p r in c ip a lly ,  and power a p p lica t io n s  o f  la r v ic id e s  from boats  
were employed in the areas affected by high water conditions. Tliese areas, con sist ing  
o f  about 1,500 acres, present a d i f f i c u l t  problem and can only be e f f e c t iv e ly  treated  
by airplane.

In Dyersburg-Area B, the towns o f  Dyersburg, Ripley, and Covington were protected
by extended program la r v ic id in g  during the f i r s t  part o f  the f i s c a l  year. IDT d is ­
so lved  in No. 2 D iese l  o i l ,  to which a spreading agent was added, was used as  the 
l a r v ic id e ,  applied  wi th Lofstrand spray cans equipped with atomizing n o z z le s .  Ap­
proximately 532 acres o f  potentia l  breeding surface were treated with 1,270 gallons  
o f  l a r v i c id e  at an expenditure o f  2 ,273  man-hours. L a rv ic id in g  was d isc o n t in u ed  
in-Area B in  the 1947 season.

AREA A RESIDUAL HOUSE SPRAYING. Four counties  in Area A had extended program spray­
ing a c t i v i t i e s .  Shelby and Tipton county operat ions  were conducted on a county-wide 
b a s i s ,  but on ly  sp e c ia l  areas were covered in  Hardeman and F ayette  c o u n t ie s .  The 
program was se t  up under the d irect  supervision o f  the a ss is ta n t  p ro ject  supervisor, 
with headouarters in Memphis. One supervisor was assigned to each county, with re­
sp o n s ib i l i ty  for actual supervision o f  the crews, maintenance o f  etwipment, recru it­
ment o f  local labor, l ia ison  between local au thorities  and headquarters, p artic ip a tion
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in actual spray operations, record and report keeping, inspection  to determine e f ­
fe c t iv e n e s s  o f  the work, and making p ub lic  contacts .  The crew u n it  was composed of  
a crew c h i e f  and one laborer. The crew c h i e f  operated the v eh ic le ,  contacted  the 
p u b lic ,  kept re p o r ts ,  and a lso  p a r t ic ip a te d  in  the spraying. The number o f  crews 
assigned  to each supervisor or county was dependent upon the number o f  houses in ­
volved, although one crew per 1,000 houses was g en era lly  used as a b a s i s  for crew 
d is tr ib u t io n .  One advance, contact man was employed in s e t t in g u p  schedules for two 
or more crews, depending upon loca l  circumstances. In counties with a r e la t iv e ly  small 
number of houses, the supervisor acted as contact man in addition to h is  other duties.

Crews were supplied  with trucks carry ing  power spraying u n i t s  equipped with two 
100 foot sec t ions  o f  3/8 inch spray hose, a ir  pressure tanks, and Brown and Lofstrand 
3 1/2 g a l lo n  hand sprayers modified to take compressed a ir .  All trucks were a lso  
equipped with T - 1 a ir  compressors for  charg in g  the 5 0 -g a l lo n  a ir  p ressu re  tanks 
and hand sprayers. The average daily  production o f  one spray crew u n it  was 22 houses 
or 100 rooms where the p ro je c t  inc luded  l i v i n g  quarters  on ly , and 65 rooms or 15
houses where the o u tb u i ld in g s  were a lso  inc lud ed . In the 1947 season the program
was revised to include only one application  per house per year, but a l l  outbuild ings  
(barns, chicken houses, p r iv ie s ,  e t c . )  were a lso  treated . From Ju ly  1 to September 
1946, 5,789 houses were sprayed at an average o f  0 .9  pound DTf per a p p lica t io n  and 
1.0 man-hour. From March 1 to June 1947, 9 ,3 2 1  prem ises  were sprayed, in c lu d in g  
o u tb u ild in gs ,  at an average o f  1.3 pound o f  DOT per application  and 1.5 man-hours; 
the f i s c a l  year to ta l  in Area A was 15,110 spray a p p lica t io n s  at an average o f  1.1 
pounds DDT and 1 .2  man-hours. _

In the e a r ly  part o f  1947 the Shelby County Health Department secured a decontami­
nation u n it  through CDC. This u n i t  was modified for use in f l y  co n tro l  operations
around three c i t y  garbage dumps. Semi-weekly spraying o f  the dump was cormenced on
May 15, u s in g  a four percent DDT Isom er-fu el  o i l  s o lu t io n .  E x c e l le n t  co n tro l  was 
obtained on a l l  the dumps trea ted  w ith in  a short period o f  time, with f ly  counts 
dropping from 79 per square yard to two. Local p a r t ic ip a t io n  in  the CDC progran 
included the operation o f  la rv ic id in g  p ro je c t  in coordination with extended program 
a c t iv i t i e s ,  conducting f ly  control programs, and supplying a certa in  amount o f  equip­
ment, labor , op era t in g  space, and su p p l ie s  for  the e n t ir e  program. P u b l i c i t y  was 
obtained through loca l  newspapers, the rad io , and independent cooperating agencies

such as the Farm Bureau A g r ic u ltu r e  Ex­
tension  S e r v ic e ,  Parent Teachers A s s o c i ­
a t ion , and o th ers .  Public response to  the 
program generally  was very good.

AREA B RESIDUAL HOUSE SPRAYING.  The re­
sidual house spraying program in Dyersburg- 
Area B was ca rr ied  on in the cou n ties  of  
Lake, Obion, D yer, L auderdale ,  T ipton ,

A l l  DDT s o l u t i o n s  were  mixed a t  t h e  c e n t r a l  
m i x i n g  p l a n t  i n  Memphis a nd  s h i p p e d  t o  t h e  
f i e l d  a s  n e e d e d .  M i x i n g  was  d o n e  by one  
p a r t - t i m e  e m p l o y e e ,  who  a l s o  s e r v e d  a s  a 
m e c h a n i c ' s  h e l p e r .  A 5 0 - g a l l o n  c a p a c i t y ,  
p o r t a b l e - t y p e  m e c h a n i c a l  m i x e r  was u s e d .

Courtesy of the David J. Sencer CDC Museum



D u r i n g  t he  1947 s p r a y i n g  s e a s o n  t h e  p r o g r am  was chan ge d t o  i n c l u d e  
a l l  o u t b u i l d i n g s  a s  w e l l  a s  h o u s e s .

Haywood, Crockett, Gibson, and Weakley. During the f i r s t  part of the f i s c a l  year 7,613  
houses were sprayed at an average application  o f  0 .86 pound of DDT per house and 0.82  
man-hour. Of the houses contacted, 82 percent were sprayed, no charge being inade to the 
householders during the 1946 season. Each spray crew was composed of two men; the crew 
ch ie f  was responsible to  the county supervisor (who acted as contact man) for mainten­
ance o f  equipment, keeping of d a i ly  records, e t c .  Army ta c t ic a l  veh ic le s  were used by 
the crews for the most part, equipped with a ir  compressors and tanks, modified Lof- 
strand spray cans, 55-gallon drums for IXJTspray concentrate, and miscellaneous to o ls .

CUring the 1947 spraying season the program was expanded in to  a d d it ion a l  areas  
in each county already being worked, and county-wide operations were begun in  Lake, 
Dyer, and Lauderdale cou n ties .  Also, the program was changed to premise spraying,  
which included a l l  outbuildings in addition to the houses. One a p p l ic a t io n . was plan­
ned per season in stea d  o f  two, as p rev iou s ly  p ra ct iced .  Local con tr ib u tions  to the 
program con sisted  o f  storage and o f f i c e  space and a l l  labor except supervision; one 
CDC su p e rv iso r  was furnished for  each county. A ll  o f  the co u n ties ,  excep t Lake, 
accepted  a fe e  o f  two d o l la r s  from each h ousehold er ,  and t h i s  money was used to  
defray labor c o s t s .  In Lake County, the County Court appropriated s u f f i c i e n t  funds 
to pay a l l  labor co sts ,  and conseauently no charge was made to the ind iv idual house­
h o ld ers .  Under the system o f  fe e  c o l l e c t i o n  from in d iv id u a l  householders on ly  72 
percent o f  the houses contacted were sprayed as compared to 82 percent when serv ice  
was free . During the period March — June 30 a to ta l  o f  15,899 premises was sprayed  
at an average o f  1.33 pounds DDI per premise and 1 .15 local man-hours and 0 .41  ODC 
man-hours. The to ta l  number o f  houses sprayed in  Area B throughout the f i s c a l  year 
was 23,512.

WAR MALARIA.  War m alaria  la r v ic id a l  o p e r a t io n s  were conducted in  areas around 
th ree  m i l i t a r y  estab lishm en ts  in Shelby County. These included the Naval Reserve  
Base at M ill ington , con sist ing  o f  the Naval Air Technical Training Center, the Naval 
h o sp ita l ,  and the Naval Air Base; the Kennedy General H ospital, now a V. A. h osp ita l;
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and the Ferry Conmand and Air Support Base, which was deactivated in the f i r s t  quarter 
o f  1947. A tota l o f  1,903 ga llons  o f  one percent DDT-fuel o i l  so lu t io n ,  applied at 
the rate o f  1.8 ga llons per acre, was used to tr e a t  approximately 42.5 square miles 
at an expenditure o f  2 .2  man-hours per acre. The la r v ic id e  was applied p r inc ipa lly  
with In d ian -typ e  knapsack hand sprayers equipped with m is t- ty p e  n o z z l e s . , EDI-im­
pregnated p a r a -d ichlorobenzene p e l l e t s  were a lso  d is tr ib u te d  through some o f  the 
larger canals having constant flow. These p e l l e t s  gave good control o f  both anopheline 
and c u l ic in e  larvae u n til  the p e l l e t s  became covered with s i l t .

TYPHUS CONTROL. Dusting and ra tp ro o f in g  p r o j e c t s  were i n i t i a t e d  in  the c i t i e s  
o f  K n oxville  (Knox County) and N a s h v i l le  (Davidson County) in February 1947. Rat- 
proofing was begun in Chattanooga (Hamilton County) in October 1946, and in Cleve­
land (Bradley County) in May 1947. Rat erad ica t ion  was carried on in  a l l  buildings  
ratproofed. Each p ro je c t  was d irec ted  by the lo c a l  h ea lth  department, supervised  
and coordinated by the S ta te  Health Department. The S ta te  contributed the services  
o f  one engineer on an approximate fu l l - t im e  b a s is .  At N a sh v i l le  and K noxv il le  the 
lo c a l  co n tr ib u t io n  co n s is ted  o f  o f f i c e  space, s e c r e t a r ia l  aid, f u l l - t i m e  work of  
one in sp ec to r ,  and part-tim e a s s is ta n c e  from o th er  c i t y  personnel. Cleveland con­
tr ib u ted  o f f i c e  space, s e c r e t a r ia l  a id , and a p a r t- t im e  s a n ita r ia n .  Chattanooga 
supplied o f f i c e  space and a revolving fund.

Q!ring the year 370 build ings were ratproofed at an expenditure o f  37.2 man-hours 
for each, and 25,894 premises were dusted at an average o f  1.65 pounds ten percent 
DDT dust and 0.27 man-hour for each application . A to ta l o f  111 b u i ld in g s  was freed  
o f  rats in conjunction with ratproofing at an expenditure o f  1.7 man-hours for each, 
and poisoning was done upon request in 109 other b u ild ings  at an expenditure o f  4.7 
man-hours per prem ise. Poisoning was ca rr ied  out p r in c ip a l ly  with red s q u i l l  and 
1080 water, although 20 percent ANTU was a ls o  used exper im enta lly .  There was no 
system o f  education or p ub lic ity  set up for typhus control, but educational campaigns 
were carried out at the various p ro je c ts  upon request. In C la r k s v i l le  some work was 
done toward promoting a rodent contro l program. The response o f  the c i t i z e n s  ap­
peared to be more favorable as the programs progressed . On the whole, cooperation  
o f  the public  was excellent.

Hand d u s t i n g  DDT f o r  c o n t r o l  o f  r a t  e c t o ­
p a r a s i t e s  i n  t h e  b a s e m e n t  o f  a f e e d  m i l l  
i n  N a s h v i l l e .

I n s t a l l i n g  r a t p r o o f  s c r e e n s  a n d  p o i n t i n g  
u p  b r i c k  a r o u n d  w i n d o w s  i n  b u i l d i n g  i n  
C h a t t a n o o g a .
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CDC a c t i v i t i e s  in D i s t r ic t  No. 5 th is  f i s c a l  year con sisted  o f  State-operated  pro­
grams in C alifornia  and the Territory of Hawaii. There were no CDC control operations 
in the other S ta te s  or te r r i to r y  comprising the D i s t r i c t .  Consultation  serv ices  and 
tech n ica l  advice were a v a i la b le  from the D i s t r i c t  O ff ice  to  those S ta te  and local  
h ea lth  departments requ iring  such a s s is ta n c e .

California
WI L T O N  L. H A L V E R S O N ,  M.  D. 

D i r e c t o r  o f  P u b l i c  H e a l t h

Malaria has been a r e la t iv e ly  unimportant d isea se  in  C aliforn ia  in recent years, 
even though i t  once had been common in parts o f  the Central Valley . Oily once since  
1924 has the malaria rate exceeded f iv e  per 100,000 c i v i l i a n  inhabitants .  During the 
war years, intensive  measures against Anopheles freeborni  were conducted around m il i ­
tary estab lishm ents  and a i r f i e l d s  because i t  appeared p o s s ib le  that the advent of  
large numbers o f  troops might s e t  the stage for explosive outbreaks. However, neither  
during the war nor afterward did such outbreaks occur to provide j u s t i f i c a t i o n  for 
extending USPHS control measures to protect c i v i l i a n s  from malaria in returning ser­
vicemen; instead  su rv e i l la n c e  o f  anopheline populations was carr ied  on from f i s c a l  
years 1943 through 1947 to detect the p o s s ib i l i t y  o f  outbreaks. Another mosquito-borne
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disease o f  greater current s ig n if ica n ce  in  C aliforn ia  was en ce p h a l i t is ,  some types of  
which were already present in  the S ta te .  The introduction  o f  th i s  d isea se  by troops 
returning by air from Japan and adjacent t e r r i to r ie s ,  where Japanese B encephalit is  is  
endemic, seemed q u ite  p o s s ib le ,  e s p e c i a l l y  in  view o f  the f a c t  th a t  la r g e  troop  
carriers were landed in C alifornia at the International Airports o f  Entrance-Hamilton, 
Mather, and F a ir f ie ld  a ir f i e ld s  — within the incubation period o f  the disease. Because 
o f  the delay involved in the d iagnosis o f  in fec t io u s  en cep h a lit is  and the p o s s ib i l i t y  
that the Japanese B virus could be introduced without anyone’s knowledge, the airplane 
quarantine procedures were supplemented by control measures against a l l  mosquitoes in 
the v ic in i t y  o f  these a i r f i e l d s .  The princ ipa l vector o f  e n c e p h a l i t i s  in  C a liforn ia  
i s  b e l ieved  to be Culex t a r s a l i s ,  and th is  s p e c ie s  was p resent around each o f  the 
a i r f i e ld s  concerned.

STATE MOSQUITO CONTROL S EC T ION.  During the war, S ta te  mosquito con tro l  work in 
C aliforn ia  had been carried on by USPHS personnel assigned to the Bureau o f  Sanitary  
Engineering o f  the S ta te  Department o f  Public Health. In March of 1946 a b i l l  was 
passed a l lo c a t in g  S ta te  funds on a matching b asis  to loca l  mosquito control agencies 
in areas showing the presence o f  d ise a se s  carried  by mosquitoes, e i th e r  malaria or 
en ceph a lit is .  A Mosquito Control Section was established  as a unit within the Division  
o f  Environmental San ita t ion , and a l l  CDC personnel were assigned to th is  Section for 
coordination o f  the en tire  S tate  program. One o f  the most important a c t i v i t i e s  o f  the 
new Mosquito Control Section  was the d is tr ib u tio n  o f  subvention funds to loca l mos­
quito abatement d i s t r i c t s  to improve and enlarge th e ir  a c t i v i t i e s .  Other responsi­
b i l i t i e s  o f  the Section  included advisory serv ices ,  demonstration and study projects  
in areas endemic to both malaria and en c e p h a l i t i s ,  and control o f  any lo ca l iz ed  out­
break o f  mosquito-borne d is e a s e .  Consultation was rendered in  29 counties  and sub­
vention contracts  with 20 mosquito abatement d i s t r i c t s  oovering a l l  or parts  o f  16 
co u n tie s  were e s ta b l i s h e d .  Under the guidance o f  the Mosqdito Control Section  the 
areas included in  mosquito abatement d i s t r i c t s  expanded to almost twice the number of  
square miles protected in 1945.

With the enlargement o f  the State-sponsored mosquito control program, CDC a c t iv i t i e s  
in C aliforn ia  were u t i l i z e d  more p r o f i ta b ly  along the l in e s  o f  operational research  
rather them in  actual contro l measures. The e n c e p h a l i t i s  control a c t i v i t i e s  around 
the In ternation a l  A irports o f  Entrance were terminated on October 31, 1946. Planes  
then entered the country at Fairfie ld-Suisun, within the Solano County Mosquito Abate­
ment D is t r ic t  which i s  under subvention contract. The Northern C alifornia Mobile Unit, 
which had been reactiva ted  in March 1946 to cope with th is  problem, was deactivated  
again when the local abatement d i s t r i c t  took over. The other p ro jec t ,  around C astle
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F ie ld  (Merced) Army Air Base, c a l l e d  for con tro l  o f  anopheline larvae through the 
sunnier o f  1946; th is  a c t iv i ty  was suspended on November 15, 1946 with the development 
o f  the Merced County Mosquito Abatement D i s t r i c t .  In sp ec t io n  o f  bu ild in gs  in  the 
v ic in i t y  o f  the a i r f i e ld ,  which had been given a DDT residual treatment in 1945, was 
continued u n t i l  the end o f  the f i s c a l  year in order to determine the length o f  e f f e c ­
t iv en ess  o f  the res id u al ap p lica t ion .

RICE FIELD STUDIES. I t  was found des irab le  to gain more accurate knowledge o f  the 
factors  a f f e c t in g  the occurrence o f  mosquito larvae in  r ice  f i e l d s ,  and therefore a 
p ro ject  was i n i t i a t e d  in  March with the o b je c t iv e  o f  fo llow ing the mosquito ecology  
in a rice f i e l d  through an en t ire  season in con tro lled  as well as untreated f i e ld s .  
This was e sp ec ia l ly  needed because o f  the increased use o f  airplane sprays in aerosols.  
The p roject was carried  on by CDC personnel with the d i s t r i c t  doing the control work 
and furnishing o f f ic e  and laboratory space. Except by dipping from the levees ,  i t  was 
d i f f i c u l t  to in sp ec t  r ice  f i e l d s  for  m osquitoes. Wading through r ice  was not only  
d i f f i c u l t  in  i t s e l f  and l i k e ly  to  a f f e c t  the number o f  larvae to be found a t  the 
su rface ,  but i t  was d es tru c t iv e  to the crop and changed the environment o f  the mos­
q u ito e s  by to p p lin g  stems in to  the water. I t  was th er e fo r e  decided  to co n stru c t  
bridges from which d e ta i le d  o b serv a t io n s  could be made on the abundance o f  larvae  
and on the penetration and other factors re la t ing  to aer ia l  sprays. The region se lec ted  
for th is  project was in Modesto near the boundary o f  the East Side Mosquito Abatement 
D is tr ic t .  Ohe f i e ld  was to be l e f t  unsprayed for conparative purposes, and two others 
were to serve as t e s t  areas for airplane spraying. As the season advanced, i t  became 
apparent that the simple plank bridges were an ideal solution  to the d i f f i c u l t  problem, 
and w ith  the a n a ly s i s  o f  data during the w inter  months there i s  every reason to 
b e l iev e  that some very s ig n i f i c a n t  information w i l l  be gathered.

(LEFT)  The  b r i d g e s  a c r o s s  
t h e  r i c e  f i e l d s  w e r e  c o n ­
s t r u c t e d  b e f o r e  t h e  g r o u n d  
was s e e d e d .
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STATE E NCEPHALI TI S SURVEY. Another project  enploying CDC personnel was an enceph­
a l i t i s  vector survey in the Central V alley , begun in June 1947. This program, which 
formed part of the State encephalit is  study, involved f i e ld  co l lec t io n  and id e n t i f i c a ­
t io n  of mosquitoes to be tested  for virus at the S ta te  Laboratory. No virus had been 
i so la ted  from the material previously c o l lec ted  from the San Joaquin Valley in a pre­
liminary survey made by the StateCDC entom ologist in August 1946, so that up to the 
s t a r t  o f  th i s  work the on ly  in f e c t e d  mosquitoes from the Central V a lley  had been 
obtained in Kern County. The equipment and tech n iq ues  used were those developed by 
the Hooper Foundation o f  the U n ivers ity  o f  C a l i fo r n ia .  U n ti l  each day’s c o l l e c t in g  
could be prepared in a laboratory, the mosquitoes were kept a l iv e  in a camp ice  box. 
Then, in as rapid succession as p o ss ib le ,  each l o t  was chloroformed, the males were 
removed, and the females were sorted according to sp ec ies  into c h i l le d  tubes. These, 
when sealed by an acety lene flame, were placed in  a freez ing  container with dry ice  
to preserve the virus. Before the end o f  June, the S ta te  Laboratory had already i s o ­
lated  e n c e p h a l i t is  v irus from these  c o l l e c t io n s .  When the material c o l le c te d  during 
the e n t ir e  summer i s  com pletely  s tu d ie d  there w i l l  be much new inform ation  as to 
where, when, and in what species  mosquitoes carry en cep h a lit is  in  the Central Valley.

OTHER CDC SERVICES.  Another CDC serv ice  to the Mosquito Control Section  was a s s i s ­
tance in developing the train ing program conducted from January to March at the head­
quarters o f  various mosquito abatement d i s t r i c t s .  Besides reviewing the fundamental 
principals o f  mosquito control, CDC personnel provided d i s t r i c t s  with a sumnary o f  the 
new approaches to the subject,  e s p e c ia l ly  in the use of DDT. Training films and fi lm  
s t r ip s  furnished by CDC were e x t e n s iv e ly  used in  the tr a in in g  program. Other CDC 
serv ices  included surveys o f  proposed U. S. Engineer’ s reservoirs; developing s im pli­
fied  keys for the principal C a liforn ia  mosquitoes; provision  o f  automotive and other  
equipment to the Mosquito Control S ect io n ;  and p ro v is io n  o f  s e r v ic e s ,  personnel,  
equipment, and financ ia l aid to the Hooper Foundation o f  the U niversity  o f  California  
for assistance  on th e ir  en cep h a lit is  research project in  Kern County. Cooperation was 
a lso  given to the U. S. Navy at Mare Island in the con tro l  o f  saltmarsh mosquitoes. 
A CDC entom ologist made an ex ten s iv e  survey o f  the breeding areas involved  and fur­
nished technical guidance a l l  through the control operations.

To keep c o l l e c t e d  m o s q u i t o e s  a l i v e  i n  t h e  d r y ,  
h o t  c l i m a t e  o f  t h e  C e n t r a l  V a l l e y ,  i t  wa s  
f ound p r a c t i c a l  t o  u s e  a camp r e f r i g e r a t o r  f o r  
t h e  t e m p o r a r y  s t o r a g e  o f  t h e  c o l l e c t i o n s .

Be tween camp r e f r i g e r a t o r  a n d  i s o l a t i o n  o f  t he  
v i r u s ,  t h e  m o s q u i t o e s  w e r e  c h l o r o f o r m e d ,  i d e n ­
t i f i e d ,  r e c o r d e d ,  s e a l e d  i n  P y r e x  t u b e s  w i t h  
a n  a c e t y l e n e  f l a m e ,  a n d  s h i p p e d  i n  d r y - i c e  
c a r t o n s  t o  t h e  S t a t e  L a b o r a t o r y .
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Territory of  H a w a i i
C. L. W I L B A R ,  J R . ,  M . D .  

P r e s i d e n t ,  B o a r d  o f  H e a l t h

A ll control a c t i v i t i e s  in the T erritory o f  Hawaii th is  year were d irected  against  
rodent-borne d iseases .  A to ta l  o f  130 persons was engaged in rodent control through­
out the T err itory ,  under the d ir e c t io n  o f  the T e r r i to r ia l  Board o f  Health. Of th is  
number, 115 were a ssoc ia ted  with plague su rv e i l la n ce  or control and 15 p a r t ic ip a ted  
in  the Honolulu typhus control program. The t e r r i t o r ia l  l e g is la tu r e  appropriated 58 
percent o f  the funds required for DDT dusting operations. CDC contributed some labor, 
DDT dust ,  rat p o ison s ,  and other m a ter ia ls  and equipment. Plague s u r v e i l la n c e  and 
control was carried on almost e n t ir e ly  with loca l funds.

RATPROOFING. The Honolulu typhus control program was inaugurated August 23, 1946. 
During the remainder o f  the f i s c a l  year two crews o f  two men each ratproofed 82 com­
mercial establishments and s ix  residences. Each premise required 34.5 labor and fore­
men man-hours to complete necessary m odifications, at an average co st  to each owner 
o f 98.60 d o lla r s .  Eradication measures and DDT dusting were accomplished in conjunc­
t io n  with ra tproofing  as a free s e r v ic e .  Of the 3,033 man-hours worked, 58 percent  
was paid for from loca l  funds. A third crew was scheduled to begin operations in the 
next f i s c a l  year.

Surveying, e s t im ating ,  and re - in sp ec t io n  o f  b u ild ings  requiring  ratproofing  were 
done by trained rodent control inspectors. The Bureau o f  Rodent Control a lso  i n v e s t i ­
gated a l l  com plaints re ce iv ed  r e la t i n g  to rodent i n f e s t a t i o n s  and followed up on 
typhus ca se s .  Inspections were made o f  build ings under construction  to determine i f  
marginal walls  were being co r rec t ly  in s t a l l e d .  Standard methods o f  ratproofing were 
followed whenever p oss ib le  in the in s ta l la t io n  o f  curtain w alls ,  door f lash ings ,  vent 
stoppage, e t c . ,  u t i l i z in g  the most durable m aterials.

TRAPPING.  A to ta l  o f  409 rats and 265 mice were snap-trapped in 81 establishm ents  
ratproofed by the two Board o f  Health work crews. Trapping as an eradication  measure 
was rou tin e  wherever rodent in f e s t a t io n s  e x is te d .  A ll  rats  trapped were combed tor 
ectoparasites  and examined for plague in fec t io n .  Rats and mice were a lso  snap-trapped 
by 14 other trappers engaged so le ly  in  plague surveillance a c t iv i t i e s .

RAT POISONING.  Rat poisoning with 1080 began in April 1947 on an experimental basis  
to t e s t  and confirm e s ta b l ish e d  methods and techniques. At the beginning o f  June, 
1080 p o ison in g  was incorporated in  the typhus con tro l  program. During June, four 
esta b lish m en ts  rece iv ed  the 1080 treatm ent, each o f  which required an average o f  
11 labor and foremen man-hours to p lace and recover 1 .5  p in ts  o f  1080 water. Good 
resu lts  were obtained with th is  rat poison and extensive use w i l l  be made o f  i t  during 
the next f i s c a l  year.

RESIDUAL DUSTING. Dusting with ten percent HIT was carried  on in the C ixy o f Hono­
lulu only in those premises which were h e a v ily  in fe ste d  with rodents and were la te r  
ratproofed. A to ta l o f 63 premises was d u sted , req u irin g  an average o f 2 .0 8  pounds
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o f  ten percent DDT dust and 0.87 labor and foremen man-hour per a p p l ic a t io n .  Large 
s c a le  d ust in g  in s e le c te d  areas, where the inc idence  o f  typhus fever had been high 
over a period o f  severa l  months, was scheduled for the peak “ typhus months” of Au­
gu st ,  September, and October. In preparation for  t h i s  program the pamphlet, “ K il l  
That F l e a , ” was d is tr ib u te d  throughout these  areas .  Zero s t e e l  traps were used to  
obtain additional ectoparasite data.

EDUCATIONAL A C T I V I T I E S .  Five fi lm s on rodent co n tr o l  were a v a i la b le  for showing 
to  the general public  through the Bureau o f  H ealth  Education. News r e le a s e s  were 
is su ed  throughout the year reporting  progress  in the ra tp ro o f in g  and e r a d ic a t io n  
program and requ est in g  public a s s is ta n ce  and coop eration . In a d d it io n ,  the Bureau 
of Rodent Control in cooperation with the Bureau o f  Health Education formulated and 
inaugurated a long term educational program to  inform the public o f  the e x te n t  of 
the typhus problem and the contro l measures in d ic a te d .  Typhus co n tro l  f i lm  s t r ip s  
furnished by CDC were u t i l i z e d  during the year fo r  in - s e r v ic e  t r a in in g  o f  rodent 
control personnel.
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1 A p p l y i n g  t e n  p e r c e n t  DDT dust  
w i t h  a  h a n d  s h a k e r  a l o n g  a r a t  

runway i n  t h e  basement  o f  a  bakery.

2 R a t p r o o f i n g  a d r y  goods s t o r e  
a d j a c e n t  t o  a  r e s t a u r a n t  by 

s e a l i n g  l o u v r e s  on  r o o f  w i t h  hard­
w ar e  c l o t h .
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S e t t i n g  a  s n a p  t r a p  i n  a spot  
j u s t  d u s t e d  w i t h  t e n  p e r c e n t  

DDT i n  t h e  b a se m e n t  o f  a bakery.

H o n o l u l u  s t o r e  window d i s p l a y  
p r e p a r e d  b y  t h e  h e a l t h  d e ­

p a r t m e n t  as  p a r t  o f  an e d u ca t i o na l  
c a m p a i g n  t o  s e c u r e  c o n t r o l  of 
t y p h u s  f e v e r .
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District No. 6
H e a d q u a r t e r s :  S a n  J u a n ,  P u e r t o  Ri co

CDC a c t i v i t i e s  in D i s t r ic t  No. 6 during the f i s c a l  year were concerned mainly with  
the control o f  malaria in areas contiguous to m il i ta ry  establishm ents in Puerto Rico 
and Jamaica, B. W. I .  A ctive  operations and co l la b o r a t io n  were maintained w ith  the  
Bureau o f  Malaria o f  the Insular Health Department in carrying out c i v i l i a n  malaria 
control p rojects  in Puerto Rico. The very c lo se  cooperation with the malaria control  
agencies o f  the Army and Navy has become increasin g ly  important. A j o in t  Army, Navy, 
AAF, and U. S. P ublic  Health S erv ice  Malaria Control Board was formed to  further  
coordinate a c t i v i t i e s  and u t i l i z e  equipment and manpower as economically as p o ss ib le  
to secure the most e f f ica c io u s  resu lts  for the protection of m ilitary  personnel against  
the malaria hazard. The malaria rate among m ilitary  personnel in Puerto Rico declined  
to a new low of only two per thousand in 1946. This compares with a rate of f iv e  per 
thousand in 1945 and 88 per thousand in  1940. Of sp e c ia l  s ig n i f ic a n c e  has been the 
recognition  by the Army and Navy o f  the part played by D is t r ic t  No. 6 CDC a c t i v i t i e s  
in r e a l iz in g  the tremendous progress made, in the f ig h t  against the maiaria hazard in  
Puerto R ico . Typhus co n tr o l  a c t i v i t i e s  and a dem onstration spraying  p r o je c t  for  
f i l a r i a s i s  c o n tr o l  a l s o  were ca r r ied  out in  the V irg in  I s la n d s .

Puer to  Rico
J U A N  A.  P O N S ,  M.  D.

I n s u l a r  C o m m i s s i o n e r  o f  H e a l t h

At the beginning o f  the f i s c a l  year there were s ix  la r v ic id a l  and minor drainage 
projects  in operation and su rv e il la n ce  was being maintained at two loca tion s .  Reduc­
t io n s  in the number and s i z e  o f  m i l i ta r y  es tab lish m en ts  during the year l e f t  four
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la r v ic id in g  and three su rv e i l la n ce  p ro jects  at the end of the year. In addition , a 
major drainage demonstration project was continued in the Ponce area in cooperation  
with the Insular Bureau of Malaria Control u nt il  May 31, 1947. Of the to ta l  sum spent 
on th is  p ro ject ,  the Health Department and the War Emergency Program Agency o f  the 
Insular Government contributed 75 percent and CDC 25 percent. Almost a l l  s ig n if ic a n t  
4. albimanus breeding p laces  w ith in  the two-mile zone o f  th i s  malarious c i t y  were 
eliminated during the period since April 1945, when the project was begun. Work was 
continued on a reduced sc a le  by the Bureau of Malaria Control a t  th is  location , and 
CDC continued to furnish consultant service  and some equipment on a loan b asis .

During the f i s c a l  year an average o f  125 persons per month were employed by CDC 
on the various a c t i v i t i e s ,  representing  an average monthly reduction o f  about 105 
persons under f i s c a l  year 1946. In the la s t  half  of the f i s c a l  year a 50 percent  
reduction  in exp en d itures  o f  manpower and m a ter ia ls  a t  the sev e ra l  p r o je c ts  was 
achieved by the almost ex c lu s iv e  use o f  DDT la rv ic id e .  Spraying equipment and chemi­
c a ls  became a v a i la b le  in s u f f i c i e n t  amount to  enable the gradual discontinuance of 
p a ris  green la r v ic id in g ,  which had been the c h ie f  method in use up to t h i s  year.  
Limited paris green power dusting was s t i l l  practiced in some loca tion s  to cope with 
specia l problems which were p articu lar ly  su itab le  for th is  type of treatment. Another 
great advantage in the use of DD1 larvic ide was i t s  a b i l i t y  to maintain adequate con­
tr o l  in adverse weather con d it ions ,  an important consideration  in the trop ics  where 
showers occur rep ea ted ly  during the day to n u l l i f y  the e f f e c t s  of applied  p ar is  
green d u st .  .

The entomological phase of the malaria control work was reduced to some extent with 
the use of the new la rv ic id e  and a lso  because of the lessened need for f i e ld  entomo­
lo g ic a l  surveys to  guide major drainage a c t i v i t i e s ,  which were grea tly  reduced th is  
year. Essential data on larval and adult mosquito populations, as determined by weekly 
animal bait trap and n ightly l ig h t  trap co l le c t io n s ,  were o f  increasing value in guid­
ing DDT-thermal aerosol plane spraying operations o f  the Army and Navy at some loca­
tions in D is tr ic t  No. 6. With the reduction of major drainage projects on which various 
construction machinery had been used, the item of machine maintenance was not of such 
great concern as during previous years. Over-age motor v e h ic le s ,  however, continued 
to require major repairs to keep them in operating condit ion .

WAR MALARIA CONTROL. The Fort Buchanan project was reorganized during the year. A



Hand larviciding A. albimaruis breeding area civilian project manager was employed and 
with 1.25 percent DDT. t^e area was divided into three zones to

provide for  greater e f f i c i e n c y  in the ap­
p l i c a t io n  of the DDT la r v ic id e  in place of  
the paris green heretofore used. Some con­
tr o l  acreage was e l im inated  a f t e r  entomo­
l o g i c a l  f in d in g s  r e v e a le d  th a t  c e r t a i n  
s e c t io n s  were o f  l i t t l e  importance in  the 
over-a11 contro l program. A Navy-operated  
DDT therm al-aerosol plane continued regu­
la r  scheduled f l i g h t s  to con tro l  breeding  
in  a large swamp common to  Fort Buchanan 
and San P a tr ic io ,  thus a l lo w in g  for a re­
duction in personnel. Early in the f i s c a l  
year the Navy Hospital a t  San P a tr ic io  was 
transferred to the Veterans Administration. 
In January a request was received from this  
o rg a n iza t io n  to  provide extra-cantonm ent

protection for the h o sp ita l .  As th i s  lo ca t io n  was within e x i s t in g  co n tr o lle d  areas,  
and adjacent to a 500-unit Navy housing p roject ,  no additional a c t io n  was necessary  
to comply with th is  request. I t  was thus p o ss ib le  to furnish adequate vector control  
to Fort Buchanan, San P a tr ic io  housing, and the Veterans Administration under s in g le  
project d ir e c t io n .  However, the co n tro l  at each lo c a t io n  was subdivided to  e f f e c t  
separate u n i t  fu n ction in g . A lso ,  CDC maintained c lo s e  co n ta c t  w ith  Navy a irp lane  
spraying operations ,  the f l i g h t s  being conducted in accordance w ith  entom ological  
findings by CDC..

Losey F ie ld  remained the only p ro je c t  operating  under CDC on the south co a st  o f  
Puerto Rico. The control area remained unchanged during the year. The su bstitu tion  of 
DDT la r v ic id e  for p aris  green was e s p e c ia l ly  rev ea lin g  a t  th i s  loca tion ; labor and
material requirements were greatly  reduced 
with the use o f  the new la r v ic id e .  A high  
degree of e f f ic i e n c y  was developed a t  th is  
project  through working coop eration  w ith  
Post Engineer in t r a -r e s e r v a t io n  co n tr o l .
E xcellen t r e s u l t s  were demonstrated, witli 
a great reduction in  manpower.

The D i s t r i c t  CDC o f f i c e  was advised in  
January that Fort Bundy Army P o st ,  on the 
east s ide  o f  the i s la n d ,  would be r e a c t i ­
vated in the near fu tu re .  On the b a s is  of  
th is  information, a p ro jec t  was i n i t ia t e d  
with a view towards e f f e c t i v e  vector con­
trol by the time of exjiected troop a rr iv a ls .
A c i v i l i a n  manager was h ir ed  to  assume 
charge o f  the lo c a l  CDC a c t i v i t i e s  and 
actua l  o p era t io n s  were developed  on the 
basis of entomological findings in the la s t  
part o f  the f i s c a l  year. The area i s  par-

PUERTO R I C O

R emovi ng  a q u a t i c  v e g e t a t i o n  f r o m  d r a i n a g e  
d i t c h  a t  F t .  B u c h a n a n .
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Power  s p r a y i n g  o i l  l a r v i c i d e  f r om an Army S p r a y i n g  DDT f r o m  a t r u c k  e q u i p p e d  w i t h  a
d e c o n t a m i n a t i o n  u n i t  i n  t h e  L o s e y  F i e l d  t h e r m a l  a e r o s o l  a t t a c h m e n t  on t h e  e x ­
c o n t r o l  a r e a .  h a u s t  p i p e .

t i c u la r ly  su ita b le  for DDT plane spraying, and recommendations o f  the D i s t r ic t  CDC 
o ff ic e  resulted in spraying operations to e f f e c t  sa t is fa c to ry  control. I t  was expected 
th a t  th is  lo c a t io n  w i l l  be of grea ter  importance o p era t io n a l ly  in  the next f i s c a l  
year as increased numbers o f  personnel are to be s ta t ion ed  here.

The Ceiba Unit at  R ooseve lt  Roads Navy Rase was reduced and c e r ta in  areas were 
combined with Fort Bundy su rv e il la n ce .  Entomological data obtained here were used to 
e n l i s t  the cooperative act ion  of an Army plane in spraying Navy con tro l  areas. The 
S a lin a s  Train ing  Area, a h igh ly  endemic malaria lo c a t io n  on the south coast ,  was 
reduced to a su rveil lance  project during the year and closed out completely in April 
1947. The a n t ic ip a te d  use o f  the area by the Army did not m a te r ia l iz e  because of  
general personnel r e s t r i c t io n s .  S urveil lan ce  at Borinquen F ie ld  was discontinued by 
mutual agreement with the m ilitary  au th orit ies .  Cooperative surveil lance continued at 
Renry Barracks and Camp O’R e i l ly  to  the extent of l i g h t  trap c o l l e c t io n s .  The use of 
the DDT thermal aerosol plane for the protection of Navy in s t a l la t io n s  in  the San Juan 
area was highly su ccessfu l .  CDC maintained c lose  contact with the Navy on th is  program, 
and at times made emergency loans o f  needed larvicide materials and equipment to insure 
continuation o f  regular scheduled f l ig h t s .

A summary o f  operations a t  the Fort Buchanan, Fort Bundy, Losey F ie ld ,  and Salinas 
Training Area projects included: 11,246 pounds of paris  green dust d istr ibuted  by hand 
over 25,068,000 fe e t  o f  d itches and 3,175 acres o f  breeding area at an expenditure of 
32,482 man-hours; power d u st in g  o f  1 ,707 pounds o f  p a r is  green over 1 ,658 acres,  
requiring 654 man-hours; 6,770 ga llons  o f  o i l  hand larvic ided  over 2 ,255,100 fee t  of 
ditch es  in 5,447 man-hours; 1,446 gallons of o i l  power sprayed over 208 acres in 228 
man-hours; and 15 ,056  g a l lo n s  o f  0 .625  p ercen t DDT l a r v i c i d e  hand sprayed over 
18,345 ,200  f e e t  o f  d it c h e s  and 5,345 acres  o f  breeding area at an expenditure of 
35,183 man-hours. Supplementary control measures included the removal o f  2,291,800  
square f e e t  o f  aquatic  and sem i-aquatic  v eg e ta t io n ,  1 ,205 ,800  square f e e t  o f  land 
vegetation  cleared, 519,749 l inear  f e e t  o f  d itches cleaned, and 8,000 linear fe e t  of 
ditch es  constructed at a to ta l  expenditure of 34,485 man-hours. DDT residual spraying 
was carried out in 773 premises at Losey Field and 44 premises in the Salinas Training 
Area. Of the t o t a l  o f  169,169 man-hours worked, which included supervision , entomo­
lo g ic a l  in sp ec tion , repa ir  and maintenance, and m iscellaneous time, 88 percent was 
furnished by CDC.
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At the Ponce dem onstration  drainage p r o je c t  a t o t a l  o f  193,382 l in e a r  f e e t  of  
Panama concrete inverts ,  f l a t  concrete s la b s ,  and four to 30 inch concrete t i l e  was 
manufactured. Drainage construction  and maintenance included 224,865 square fe e t  o f  
c lean in g  and grubbing; 105,607 cubic yards o f  d itch  excavation  by various methods; 
34,561 cubic yards o f  earth f i l l  moved by bulldozer for f i l l i n g  and diking; 15,178 
l in e a r  f e e t  o f  Panama in v e r t s  and 49 ,768 l in e a r  f e e t  o f  f l a t  co n crete  s la b s  for 
permanent d itch  l in in g ;  and ad dit ion a l amounts o f  f i l l ,  spreading s o i l ,  d itch  bank 
s ta b i l iz a t io n ,  r ip  rap, concrete, re in forcing  s t e e l ,  e t c .  Two pumping s ta t io n s  with a 
combined capacity of 20,000 gallons per minute were constructed to drain 750 acres of  
swamp land. Some 21,655 man-hours o f  supervis ion , survey, con struction , and machine 
operation were furnished by CDC up to  May 31, 1947, at  which time CDC p a rt ic ip a t io n  
in the cooperative project was terminated.

TYPHUS I NV E ST IG A TI ON S E valuation  o f  typhus co n tro l  op erat ion s  in San Juan was 
continued. A t o t a l  o f  470 ra ts  was ca u g h t  and 401 e c to p a r a s i te  samples were sub­
mitted to CDC headquarters in Atlanta for id e n t i f ic a t io n .  Beginning on April 21, 1947, 
blood sera were submitted to the Virus Laboratory at Montgomery, Alabama for comple- 
ment-fixation  te s t in g ;  66 were sent up to the end of the f i s c a l  year. Typhus control  
operations were conducted by the Insular Health Department.

MISCELLANEOUS A C T I V I T I E S .  The D i s t r ic t  CDC o f f i c e  a s s i s t e d  the Quarantine Service  
in e s t a b l i s h in g  an Aedes aegyp t i  su rv e i l la n c e  p ro jec t  around the San Juan a irport.  
Inspectors were trained and the r.outine procedures estab lished . A ll in sec t  id e n t i f i c a ­
tions re la t in g  to th is  program and a ir c r a f t  inspection  o f  the Quarantine Service were 
made by the CDC d i s t r i c t  entom ologist. During the year the branch laboratory of the 
CDC Laboratory D iv is ion ,  located at the School o f  Tropical Medicine, continued opera­
t io n s .  This branch laboratory was inaugurated in  April 1946 for the purpose of c o l ­
l e c t in g  fresh  and preserved specimens perta in ing  to trop ica l and parasitic ' d isea ses ,  
and to conduct f i e ld  in v es t ig a t io n s  in  cooperation with the Laboratory D iv is ion . The 
laboratory conducted a number o f  small malaria surveys and cooperated with the malaria 
cbntrol a c t i v i t i e s  o f  the Insular Health Department and the CDC d i s t r i c t  o f f i c e  in  
providing f a c i l i t i e s  for processing  blood films taken in the annual surveys done in  
Humacoa, Loiza Aldea, and Santa Isa b e l ,  P. R. I t  a l s o  p a r t ic ip a ted  a c t iv e ly  in the 
typhus in v e s t ig a t io n  program. The cooperation of the Army Medical Laboratory and the 
Department o f  P a ra s ito lo g y  o f  the School o f  Tropical Medicine, San Juan, has been 
in v a lu a b le  in a id in g  the laboratory  in  i t s  accomplishments.

V i rg in  Islands
K N U D  K N U D  - H A N S E N ,  M . D .

C o m m i s s i o n e r  o f  H e a l t h

F I L A R I A S I S  CONTROL PROJECT A large s c a l e  demonstration p ro jec t  o f  re s id u a l  DDT 
house spraying for the control of f i l a r i a s i s  was s ta r ted  on the is land o f  S t .  Croix, 
V .I . ,  during the year in cooperation with the St. Croix Health Department. A team from 
Columbia U niversity  performed the epidemiology surveys, which revealed a f i l a r i a s i s  
in fe c t io n  rate o f  13 percent among school children  on the Island  in  1946. The spray 
crew consisted  o f  f iv e  laborers, two foremen, and one supervisor. The equipment used
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DDT r e s i d u a l  s p r a y  crew p r e ­
p a r i n g  t o  s p r a y  house  on S t .  
Cro i x  f o r  f i  l a r i a s i s  c o n t r o l .

included a Hardy 50-gallon  power sprayer mounted on a one-ton truck and four-gallon  
Hudson hand sprayers. A one-half ton pick-up truck was used as transportation ior the 
crew of hand sprayers. A to ta l  o f  5,385 houses was sprayed in the towns o f  Christian­
sted and Frederiksted, and in rural areas. Each treatment required 2 .3  man-hours to 
apply 1.01 pounds DDT in a f iv e  percent emulsion concentrate.

TYPHUS CONTROL. Typhus control a c t i v i t i e s  were conducted in  S t .  Thomas, V .I .  The 
project was operated with local funds, with CDC furnishing one supervisor. The active  
cooperation of the Virgin  Is lands government was maintained to produce s ig n i f ic a n t  
r e su lt s  in the ratproofing o f  most o f  the business establishm ents. During the f i s c a l  
year 69 establishm ents were ratproofed, 31 were r a t - fre ed ,  and three establishments  
received  1080 poison treatment. CDC p a r t ic ip a t io n  was cu r ta i le d  at the end o f  the 
f i s c a l  year. The project w i l l  be continued on a reduced s c a le  by the lo c a l  health  
a u t h o r i t i e s ,  and CDC headquarters  o f f i c e  personnel w i l l  provide any requested  
con su lta tion  serv ice .

Ja maica, B. W. I.
CDC a c t iv i t i e s  in Jamaica consisted  o f  la rv ic id in g  operations for the protection of 

Vernam Field, a “ len d - lea se” Army Air Force in s ta l la t io n .  During the f i s c a l  year 3,443 
pounds of paris  green were hand dusted over 8,363,700 fe e t  of d itches and 538 acres of 
breeding surface. Supplementary measures con sisted  o f  18,700 square f e e t  o f  aquatic 
and semi-aquatic vegetation removed and 16,057 linear  fe e t  of  d itch  cleaning. A to ta l  
o f  32,881 CDC man-hours was expended for con tro l  a c t i v i t i e s ,  which included a lso  
su rve il lan ce ,  entomological inspection , c l e r i c a l  work, repair, e t c .  S ig n i f ic a n t  r e ­
ductions in the number o f  personnel stationed at Vernam Field  occurred toward the end 
o f  the f i s c a l  year. N egotiations were in i t ia t e d  by CDC headquarters in April to d i s ­
continue ground operations. An Air Force airplane was assigned for a er ia l  spraying as 
a su b st i tu te  for ground control measures in the la t t e r  part o f  June, and CDC p a r t i ­
cipation  in the project was o f f i c i a l l y  terminated June 30. CDC continued to provide 
surveillance for the guidance o f  the aer ia l  spraying. Entomological reports and close  
l i a i s o n  with the lo c a l  AAF headquarters served as a b a s is  fo r  the a e r ia l  control  
o p era t io n s .
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CDC a c t i v i t i e s  in  D i s t r i c t  No. 7 th i s  f i s c a l  year included several programs con­
tinued from the p rev iou s  year and a d d i t io n a l  new a c t i v i t i e s  which were developed  
under the s t im u la t io n  o f  promotional work conducted in  1946. Malaria co n tro l  and 
in s e c t  control programs were continued throughout the year, supplemented by in s e c t  
control f i e l d  demonstrations to provide p ra c t ic a l  tra in ing  for health  and sa n ita t io n  
personnel. C onsulta tion  se r v ic e s  on in s e c t  co n tr o l  were offered  to  S ta te  and lo ca l  
health  departments, and to  the U .S .  Engineers r e la t i v e  to  impounded water d evelop­
ments. D i s t r i c t  CDC personnel conducted se v e r a l  in s e c t  control su rveys, and S ta te  
and lo c a l  s a n i t a t i o n  personnel ca r r ied  on dem onstrations in the use o f  DDT with  
DDT Isomer obtained from the D i s t r i c t  O f f i c e .  About the middle of the f i s c a l  year,  
a c t iv e  rodent c o n tr o l  programs began in the S tates  com prising D i s t r i c t  No. 7 .  The 
extent of th is  in te r e s t  and the demand for consultation  serv ices  warranted the assign­
ment of rodent con tro l  personnel to  the D i s t r i c t  CDC s t a f f .  This assignment enabled  
the provis ion  o f  much-needed con su lta tion  to  the S ta te s  r e la t iv e  to  rodent control  
and made p o s s ib l e  the b e t t e r  u t i l i z a t i o n  o f  o ther  CDC personnel for  the g r e a t ly  
expanded f l y  suppression a c t iv i t i e s  which had developed.

The 1947 season was characterized by a growing in t e r e s t  and demand on the part of  
the general public  and private industry fo r  planned action  in regard to in s e c t  and 
rodent c o n tr o l .  S ta te  and lo ca l  health  departments rece ived  an increased  number o f  
requests for a id  and ass is tan ce  o f  a l l  kinds, and two S ta tes  had persdnnel who spent 
a considerable amount o f  th e ir  time in these  a c t i v i t i e s .  However, none o f  the seven 
S ta te s  has yet incorporated rodent and in s e c t  control as planned programs in to  their  
regular health a c t i v i t i e s .  D is tr ic t  CDC personnel have for the most part acted within  
the respective  S ta te s  in these programs. Most of  the S tates  recognized that programs
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in v o lv in g  the c o n tr o l  o f  i n s e c t s  and rodents important to  health  and sa n ita t io n  
should be included as regular planned h ea lth  a c t i v i t i e s ,  and at l e a s t  three are at 
present tak ing  a ct io n  toward th i s  end. A ll  o f  the S ta te s  comprising D i s t r ic t  No. 7 
have expressed the d es ire  to receive continued aid and ass is ta n ce  from the D is tr ic t  
Office in the development and prosecution o f  these programs.

INSECT CONTROL PROGRAMS. In sec t  c o n tr o l  f i e l d  dem onstrational a c t i v i t i e s  were 
continued throughout the f i s c a l  year. A to t a l  o f  64 f i e l d  demonstrations was held  
in  the D i s t r i c t ;  of  th e se ,  24 were given  in Iowa, ten  in Kansas, 19 in Missouri, 
seven for the Indian Serv ice ,  and four for i n t e r s t a t e  ra ilroad  c a r r ie r s .  A ll  demon­
s tr a t io n s  were p ra c t ic a l  in nature and included the control o f  most o f  the insects  
important to  h ea l th  and s a n it a t io n .  The main purpose o f  these  demonstrations was 
to  provide p r a c t ic a l  tr a in in g  for h ea lth  and s a n i t a t io n  personnel,  although a l l  
demonstrations were attended by numerous c i v i c  leaders in tere s ted  in f l y  con tro l.  
About 15 o f  the demonstrations held in  M issouri were in the v i c i n i t y  of S t .  Louis. 
These were w e ll  attended by s a n i t a t io n  personnel from the S t .  Louis C ity  Health 
Department and by re p resen ta t iv e s  of a con siderab le  number of in d u s tr ie s ,  such as 
milk products and beverage and wholesale groups.

CDC personnel from the D i s t r ic t  O ff ice  continued to  render co n su lta t io n  serv ices  
on in s e c t  c o n tr o l  to  S ta te  and l o c a l  h e a l th  departm ents. S ta t e s  were e s p e c ia l l y  
concerned with p lans for pest mosquito c o n tr o l ,  f l y  co n tr o l ,  malaria c o n tr o l ,  and 
the general use o f  DDT as an i n s e c t i c i d e .  The S ta t e s  which requested the bulk of  
co n su lta t io n  s e r v ic e s  included Kansas, M issou r i ,  and Iowa. C onsu lta tion  was a lso  
rendered on s e v e r a l  occasions to  the U, S. Marine H o sp ita l  a t  Kirkwood, M issouri.  

C onsu lta tion  s e r v ic e s  r e la t iv e  to impounded water developments were continued with 
the U. S. E n g in ee rs . P a r t ic ip a t io n  in t h i s  a c t i v i t y  was given p a r t ic u la r ly  for the 
planning of r e crea t io n a l  developments for  the Upper M iss iss ip p i River Pools and for 
the development o f  the Harlan County Reservoir, Nebraska.

D i s t r i c t  CDC personnel were a v a i la b le  throughout the season for  the completion  
o f  in s e c t  co n tro l  su rveys .  During the year m alaria contro l surveys were completed  
at the request o f  the Army for Fort Crook, Nebraska, and v i c in i t y .  A lso ,  a mosquito 
co n tr o l  survey  o f  Dry Lake, Kansas, was made a t  the request o f  the Kansas S tate  
Board of Health.

DDT ISOMER D I S T R I B U T I O N .  The D i s t r i c t  O ff ice  continued to re c e iv e  requests  from 
various S ta te  h ea l th  departments for DDT Isomer con cen tra te .  A s i g n i f i c a n t  amount 
o f a c t iv i t y  was carried on by State  and lo ca l  sa n ita t io n  personnel in demonstrating 
the use of DDT and other in se c t ic id es  for the control of in se c ts  important to  health. 
Iowa conducted a State-wide f l y  suppression campaign in which scores o f  c i t i e s  par­
t i c ip a t e d .  In Nebraska many communities were engaged in s im ila r  a c t i v i t i e s .  S a n i­
ta t io n - f ly  con tro l  programs were a l s o  s ta r ted  during the la t t e r  part o f  the f i s c a l  
year in Kansas and were continued throughout the f ly -b r e e d in g  sea so n .  In a l l  of  
these  S ta te s  the promotional phases o f  the programs, together with the supervis ion  
and d ir ec t io n  o f  the various campaigns, were completed large ly  by loca l  sa n ita t io n  
personnel. The a b i l i t y  of  these ind iv idu a ls  to  carry through with such programs was 
mainly a ffec ted  by the d is tr ib u tio n  of CUT Isomer concentrate and the loan of equip­
ment by the D i s t r i c t  CDC u n i t .  A to ta l  o f 136 drums of 28 percent concentrate  was 
d is t r ib u te d  to  h ea lth  departments w ith in  the D i s t r i c t ,  o f  which 32 drums went to 
Iowa, 42 to  Kansas, four to  Nebraska, 12 to  Minnesota, 32 to  M issouri, 11 to North

Courtesy of the David J. Sencer CDC Museum



D I S T R I C T  N O .  7 1 3 9

Dakota, two to  South Dakota, and one to  the Warm S prings  Indian Agency in Warm 
S p r in g s ,  Oregon.

RODENT CONTROL PROGRAMS. In order to  meet requests from States  concerning train ing  
of personnel in rodent and in se c t  co n tro l ,  a p r a c t ic a l ,  formal, four-day course o f  
in s tru c t io n  was organized by the D i s t r ic t  CDC s t a f f .  The purpose o f  th is  qourse was 
to  give concentrated pract ica l  instruction  to  assembled groups of sa n ita t io n  person­
n e l .  I t  was a l s o  designed to be given during the o f f -s e a so n  when the reduced load 
of sa n ita t io n  work in the S ta te s  would permit f u l l  attendance. One school was con­
ducted in South Dakota and reports from that S ta te  Health Department ind ica ted  that 
the instruction  and p ract ica l tra in ing  given were most helpful to sa n ita r ia n s  in the 
prosecution o f  th e ir  rodent and insect control a c t iv i t i e s .

From December to  June CDC personnel from the D is t r ic t  O ffice rendered rodent control 
consu ltation  to four S ta te s  in the D i s t r i c t .  V i s i t s  were made to  s ix  c i t i e s  in Iowa, 
two in Nebraska, and three in Kansas, a l l  o f  which were in tere sted  in  e s ta b l i s h in g  
rodent co n tro l  programs. In Missouri two c i t i e s ,  S t .  Louis and Kansas C ity ,  began 
a c t iv e  rodent co n tro l  programs. D i s t r i c t  O ffice  personnel maintained c lo s e  contact  
with each of these  c i t i e s  throughout the season to a s s i s t  in the development o f  the 
r e s p e c t iv e  programs. C onsulta tion  in rodent co n tro l  was a l s o  extended to  Federal  
agencies within the D i s t r ic t ;  surveys and recommendations were made fo r  the Federal 
Bureau o f  Prisons at Leavenworth, Kansas. A lso , as part o f  the rodent control work, 
14 rat surveys were made in various c i t i e s  throughout the D is tr ic t .

F ie ld  a s s i s ta n c e  and supervis ion  were furnished to  S t .  Louis and Kansas C ity  in  
the development o f  t h e i r  rodent c o n tr o l  programs. The i n i t i a t i o n  o f  typhus and 
ec to p a r a s i te  surveys w ith in  these programs was la r g e ly  made p o ss ib le  by the f i e l d  
a c t i v i t i e s  o f  CDC personnel from the D i s t r i c t  O f f i c e .  At times during the year the 
o rg a n iza t io n a l  p lanning and ratproofing  were a l s o  conducted under the su perv is ion  
o f  D i s t r i c t  CDC personnel. Such d ir e c t  aid in rodent control was reduced as soon as 
personnel w ith in  th ese  programs were s u f f i c i e n t l y  tra ined  to  take over the work.

SANI TATI ON- FLY CONTROL. During the w inter and e a r ly  spring months sev era l  c i t i e s  
and towns w ith in  the D i s t r i c t  became in t e r e s t e d  in  community s a n i t a t i o n - f l y  sup­
p ress iv e  programs. Iowa i n i t ia t e d  a S ta te -w ide  program, and f iv e  c i t i e s  in Kansas 
and one in Minnesota planned sim ilar a c t i v i t i e s .  At the request of the S t a t e s ,  D is ­
t r i c t  CDC p e r s o n n e l  met 
with c i v i c  leaders in these  
c i t i e s  f o r  th e  purpose o f  
o r g a n i z i n g  th e  com m uni­
t i e s  to  carry  on the work, 
and a l s o  p r o v i d e d  f i e l d  
supervision  and other d ir ec t  
a i d  to  t h e s e  c a m p a ig n s .
I t  was f e l t  t h a t  m ost o f  
t h e s e  program s w ere  v ery  
s u c c e s s f u l  and th a t  a con­
s id e r a b le  number o f  perma­
nent improvements in  b a s ic  
s a n i t a t i o n  w e r e  a c c o m ­
plished. Probably th is  a c t iv ­
i t y  w i l l  be expanded during
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the next f i s c a l  year, but f i e l d  supervision  and d ir e c t  aid w i l l  be contracted  only 
as the S ta te  h ea lth  departments acquire and develop personnel to  furn ish  such a s ­
s is ta n c e  .

EMERGENCY PROGRAMS. D is tr ic t  (DC personnel played a considerable role in the prose­
cution o f  emergency programs during the year. Throughout the month of June, a repre­
s e n ta t iv e  o f  the D i s t r i c t  O ff ice  was engaged in su p erv is in g  sa n ita t io n  a c t i v i t i e s  
in i t ia t e d  fo llow ing  the Texas C ity ,  T exas  d i s a s t e r .  Because o f  the 1947 midwestern 
f lo o d ,  D i s t r i c t  CDC personnel i n i t i a t e d  an emergency in s e c t  co n tro l  program for  
re s id e n ts  of the f looded  areas .  E xtensive r e s id u a l  house spraying, ground l a r v i -  
c id in g ,  and airplane spraying were s ta r ted  in the flood area in four S ta te s  at the 
close  of the f i s c a l  year.

M is s o u r i
R. M. J A M E S ,  M.  D.

D i r e c t o r ,  D i v i s i o n  of  H e a l t h

In order to conduct malaria control a c t i v i t i e s  in  Missouri th i s  year as extensively  
and completely as in previous seasons, i t  was apparent that an increased  amount o f  
lo c a l  p a r t i c ip a t io n  in  the program would have to  be secured. P u b lic  op in ion  was 
e n t h u s ia s t ic a l ly  in  favor o f  continuing  the program and there seemed l i t t l e  doubt 
that lo ca l  funds would be provided i f  a method o f  securing c o l le c t io n  could be worked 
out. Every e f fo r t  was made to encourage co u n tie s  to pass tax l e v i e s  to finance the 
program, but only one county (M iss iss ip p i)  chose t h i s  means o f  ra is in g  funds. In the 
oth er  co u n t ie s ,  a DDT Fund Committee was appointed by the County Court, and t h i s  
committee, with the a ss is ta n ce  o f  CDC personnel, appointed subcorrmittees in various 
l o c a l i t i e s  which co llec ted  contributions from the residents. Many c iv i c  organizations  
v o lu n ta r i ly  a s s i s t e d ,  and many b u s in ess  men sponsored ad v ert is in g .  Almost without  
exception  the p a r t ic ip a t io n  was s u c c e s s f u l .  However a continuing  e f f o r t  i s  being  
made to encourage lo c a l  ta x a t io n  as the  
most p r a c t i c a l  means o f  r a i s i n g  funds.

RESIDUAL SPRAYING PROGRAM. The extended 
program was continued  in e ig h t  co u n t ie s  
in  s o u t h e a s t  M issou r i:  Butler, R ip le y ,
S co tt ,  Stoddard, Dunklin, M iss iss ip p i,  New 
M adrid, and P e m is c o t .  Only th e  d e l t a  
reg ions and areas o f  most severe malaria 
inc idence  were sprayed in the f i r s t  four  
above-mentioned cou n ties ,  so that control  
for th ese  e n t i r e  c o u n t ie s  was not main­
tained th is  year. However, i t  was a n t i c i ­
pated that increased  lo c a l  p a r t ic ip a t io n  
w i l l  provide funds fo r  county-wide oper­
a tion s  next year. Local funds ra ised  th is
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year were used p r im a r i ly  fo r  d e fr a y in g  
labor c o s t s  and m isc e l la n e o u s  exp en ses .  
S e l e c t i o n  o f  p erso n n e l  was made by CDC 
supervisors so as to elim inate undesirable  
employees over whom supervisors would have 
no c o n t r o l  in  regard  to  employment or 
termination. During the f i r s t  h a lf  o f  the 
f i s c a l  year 31,123 homes were sprayed at 
an average expenditure o f  1 .04  man-hours 
per application . In the 1947 season 39,935 
homes were sprayed , with  a drop in  man- 
hours to 1.00 per application .

Repair and maintenance jobs o f  automotive 
and sp r a y e r  equipm ent was done in  the  
mechanical shop. During the w inter  each 
v e h i c l e  was c o m p le t e ly  o v e r h a u le d  and 
painted. Good maintenance and overhauling  
paid d iv id en d s during the busy spraying  
season in b etter  v e h ic le  operational e f f i ­
ciency. Breakdowns were held to a minimum, 
r e s u l t i n g  in  l i t t l e  time b e in g  l o s t  by 
spray crews on th is  account. Hand sprayers 
were m odified in the mechanical shop for 
u se  w ith  a i r  co m p r esso rs ,  thus s a v in g  
i n i t i a l  sprayer co sts ,  lengthening the l i f e  
o f  hand sprayers, and reducing labor time 
formerly required for hand pumping. The T-l 
Westinghouse compressor was found to cause 
excessive  wear and tear on the generator of  
the v e h ic le  to  which i t  was attached . To 
ob v ia te  t h i s ,  the 5 0 -g a l lo n  a ir  tank was 
f i l l e d  at serv ice  s ta t io n s  when ava ilab le ,  
and the compressor on the truck was used 
o n ly  to  supplem ent a i r  p r e s su r e  in  the  
tank when s e r v i c e  s t a t i o n  a ir was not  
available. Experiments were a lso  tr ied  with 
a small spark p lug compressor, which was 
found s a t i s f a c t o r y .  In th ese  ways, com­
p ressor c o s t s  were reduced to about one- 
seventh o f  the T - l  a ir  compressor.

A sm all power mixer was maintained to  
take care o f  m ixing DDT co n ce n tra te  and 
DDT Isomer. Only 6000 gallons o f  35 percent 
DDT concentrate were mixed because a larger  
amount o f  prepared co n ce n tra te  was used  
th is  year. However, i t  was the opinion of  
the su p erv isors  th at  the prepared ready- 
mixed concentrate was in f e r io r  in q u a l i ty  
to  the m a ter ia l  prepared at the c e n tr a l

w
IfW
A u t o m o t i v e  and s p r a y e r  e q u i p m e n t  wer e  r e ­
p a i r e d  in  t h e  m e c h a n i c a l  s h op  i n  C l a r k t o n .

i K i

T h e  5 0 - g a l l o n  a i r  t a n k ,  w h i c h  f u r n i s h e d  
c o m p r e s s e d  a i r  f o r  t h e  s p r a y  c a n s ,  was  
f i l l e d  a t  s e r v i c e  s t a t i o n s .

DDT c o n c e n t r a t e  a nd  I s o m e r  w e r e  m ix ed  a t  
C l a r k t o n  a n d  s h i p p e d  t h r o u g h o u t  D i s t r i c t  
No.  7 .
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mixing p lan t.  A large amount o f  IDT Isomer was mixed and shipped to  various S ta te s  
as d irected  by USPHS D is t r ic t  No. 7. Also, shipments were made to  many public  health  
o f f ic e r s  and engineers throughout the State  of Missouri.

Inspections were made o f  1,555 sprayed houses during the year, and in no instance  
was even one o f  these homes found to be in f e s te d  subsequent to spraying. Inspections  
in  areas adjacent to control areas revealed  the presence o f  large numbers o f  mos­
q u itoes ,  f l i e s ,  and other in s e c t s  which were not present in sprayed residences.  The 
S ta te  CDC entomologist was in the process o f  securing and assembling data to be used 
in  com piling a b u l l e t in ,  ‘‘Mosquitoes o f  M is s o u r i .” In order to obta in  a d d it io n a l  
data l ig h t  traps were operated in nine counties chosen to give representative catches 
from the en tire  State. B it ing  co l le c t io n s  were made in 31 counties.

WAR MALARIA. Requirements for war malaria programs diminished greatly ,  with a c t iv i ­
t i e s  being conducted only in four m i l i ta r y  areas t h i s  year. The Veterans Adminis­
tra tion  Hospital area near E xcels ior  Springs and the O 'R ie l ly  General H ospital area 
in  the v i c i n i t y  o f  S p r in g f ie ld  were p r o te c te d  by s u r v e i l la n c e  on ly .  In the Fort 
Leavenworth— Wadsworth Hospital and J e f fe r so n  Barracks areas DDT la r v ic id in g  with
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No. 2 D iesel o i l ,  a spreading agent, and an atomizing nozzle  was continued, at the 
rate o f  0 .05 pound DDT per acre. I t  was d e f in i te ly  established that a trained sprayer- 
in sp ec to r  could furnish adequate control over the scattered  limestone sinks around 
the Jefferson  Barracks area. This post was deactivated at the end o f  September 1946, 
e lim in a tin g  the n e c e s s i t y  for a c t iv e  control operations. However, su rv e il la n ce  was 
maintained during the re s t  o f  the f i s c a l  year. At Fort Leavenworth (Kansas) several 
laborers were engaged in DDT la rv ic id in g ,  and also made extensive use o f  paris green 
power d u s t in g  over  the la rg e  water areas throughout the f i s c a l  year . In spectors  
reported an ex ce l len t  k i l l  with both types o f  larvicid ing.

Entomological in s p e c t io n s  were made in  war areas which were being la rv ic id ed  in 
order to insure e f f e c t iv e  control. In each case the project supervisor acted as the 
inspector, making daily  and weekly in sp ec t io n s  at the various s ta t io n s .  In addition,  
in s p e c t io n s  were made by the S ta te  CDC entom ologist at varying in t e r v a l s  for more 
d e ta i le d  en tom ologica l data than secured by the supervi so r - in sp ec to r .  During the 
year a to ta l  o f  329,024 l in ea r  fe e t  o f  d itch es  and 150 acres o f  more extensive water 
su rfaces  were tr ea te d  with 1,215 g a l lo n s  o f  DDT in o i l  at an expenditure o f  4,216  
man-hours o f  labor. Also, 2,477 pounds o f  p a r i s  green were power dusted over 1,890 
acres o f  mosquito-breeding ponds, requiring 736 man-hours. A small amount o f  clearing  
was also accomplished.

EPIDEMIOLOGY DATA. From 1937 to 1942 approximately 50 percent o f  a l l  malaria deaths 
occurred in  the seven southeastern co u n tie s  now included in the extended program. 
From 1943 to 1946 t h i s  f ig u re  dropped to 16 p ercen t ,  due in part perhaps to the 
e f f e c t s  o f  the m alaria  control program. By the end o f  1946 the malaria deaths in  
th e  e n t ire  S ta te  dropped to one-e ighth  o f  the 1937 number, with a to ta l  o f  only 12 
during the year 1946; in  the southeastern cou n ties  the deaths dropped to o n e -th ir t i ­
eth the number in  1937, with two deaths in 1946. M orta lity  from dysentery — amebic, 
b ac il lary ,  and o th e r s — followed the pattern o f  malaria deaths, with a sharp decrease 
in  1943. While no sp ec ia l  emphasis could be placed  on the decrease in typhoid as a 
r e s u l t  o f  m alaria  control op erat ion s ,  i t  might be assumed that su cce ss fu l  control 
o f  in s e c t s  in  southeast Missouri had played a major ro le  in decreasing typhoid mor­
b id ity .  In 1946 no deaths from typhoid were reported in southeast Missouri.

In 1937 , 50 percent o f  all infant deaths (under two years) from diarrhea and enter­
i t i s  occurred in the southeast Missouri co u n tie s .  By 1942 th i s  had dropped to ten 
percent, and by 1946 to l e s s  than three percent. For the entire  S ta te ,  by 1946 infant 
deaths from diarrhea and e n te r i t i s  had decreased to l i t t l e  l e s s  than h a lf  the number 
in  1946, but these  deaths in  s o u th e a s t  M issouri had dropped to o n e - t h i r t i e t h  the 
1937 number, in d ic a t in g  a much sharper d e c l in e  in the so u th ea s t  thah the r e s t  of  
the S ta te  as a whole. M orbidity  fo r  the group over two years o f  age followed a 
s im i la r  trend. From th i s  i t  could  be assumed that r e s id u a l  sp ray in g  operations  
were h e lp in g  to decrease  d iarrh ea  and e n t e r i t i s  m orbidity  by c o n t r o l l i n g  in s e c t  
populations.

County, S ta te ,  and d i s t r i c t  h ea lth  o f f i c e r s  encouraged the u se  o f  COT for general 
sa n ita t io n  rather than for malaria control alone. Several f ly  and o ther  in s e c t  sup­
p ress ion  campaigns were inaugurated at the end o f  the f i s c a l  year. P u b lic  opinion  
overwhelmingly favored the use o f  DDI and other in se c t ic id a l  m aterials  for the elim i­
nation or suppression o f  mosquitoes, f l i e s ,  and other in se c ts .  Should local p a r t ic i ­
pation continue as during t h i s  f i s c a l  year, i t  i s  a n t ic ip a ted  that CDC a c t i v i t i e s  
w il l  be expanded and extended into areas not at present covered by operations.
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The beginning o f  O X  a c t i v i t i e s  in D i s t r ic t  No. 8 th i s  f i s c a l  year was narked by a 
s h i f t  in emphasis from war malaria control to a broader community-protection program. 
War malaria operations were conducted around two m il i ta ry  establishm ents only during 
the f i r s t  h a lf  o f the f i s c a l  year. The new aspect of  CDC a c t i v i t i e s  included a s s i s ­
tance to c i ty ,  county, and c iv ic  groups in e s ta b l ish in g  lo ca l  mosquito control proj­
ec ts;  demonstrations o f  DDT spraying; rodent control investigations; and the co l le c t io n  
o f  data on mosquito d is tr ib u t io n  throughout the d i s t r i c t .

WAR MALARIA.  During the f i r s t  h a l f  o f  the f i s c a l  year malaria-m osquito  contro l  
operations were conducted in the v ic in i t y  o f  the Army General Depot and P risoner-of-  
War Camp, Ogden, Utah, and around Bushnell General H ospital, Brigham C ity , Utah. The 
control operations, which included la rv ic id in g  and minor drainage work, were carried  
on a t  Ogden during the period May 15 to  October 1, 1946, and at Brigham C ity  from 
May 15 u n t i l  the middle o f  Ju ly  1946, sh ortly  a f te r  the c lo s in g  o f  Bushnell General 
H ospital.

MOSQUITO ABATEMENT D I S T R I C T S .  In Utah a s s is ta n c e  was given to c i t y  o f f i c i a l s  o f  
Ogden, Brigham C ity ,  Magna, and Redmond, and to county o f f i c i a l s  o f  Weber and Box 
Elder counties  in the organ iza tion  and operation  o f  mosquito abatement d i s t r i c t s .  
Sim ilar a ss is ta n ce  was rendered to  c i t y  o f f i c i a l s  and lo ca l  c i v i c  groups o f  Alamosa 
and Craig, Colorado.

MOSQUITO DI S TR IB U TI O N.  Mosquito l i g h t  traps were operated and general c o l l e c t io n s  
made in the mosquito abatement d i s t r i c t s  and other areas in D i s t r i c t  No. 8 to secure 
information on the d is t r ib u t io n  and abundance o f  mosquito s p e c ie s .  As a r e s u l t  o f
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these a c t i v i t i e s  i t  was p o ss ib le  to assemble and publish the f i r s t  general study on 
the mosquitoes o f  Idaho and to further supplement knowledge concerning the mosquitoes 
of  Utah, Colorado, Wyoming, and Montana.

DDT DEMONSTRATIONS.  A s e r i e s  o f  dem on strat ions  o f  DDT res idual spraying were 
conducted a t  the Uintah-Ouray and the Consolidated Ute Indian Agencies, and at Fort 
Duchesne, Utah, and Ignacio, Colorado, r e sp e c t iv e ly .  The purpose o f  these demonstra­
tions was to stimulate the establishment o f  local mosquito control programs.

RODENT CONTROL I NV E ST I G A T I O N S .  Rodent con tro l  in v e s t ig a t io n s  were conducted at 
Preston, Boise, Lewiston, and Coeur d’Alene in Idaho; at S a lt  Lake City and Logan in 
Utah; and at Pueblo, Colorado Springs, Greeley, and Fort C o l l in s  in Colorado. These 
in v e s t ig a t io n s  were designed to determine the ex ten t  o f  the rodent-borne d isease  
problem in  the r e s p e c t iv e  c i t i e s ,  and to make recommendations for l o c a l  rodent 
control programs.



CDC a c t i v i t i e s  in  D is tr ic t  No. 9 th is  f i s c a l  year consisted  of S tate-operated  pro­
grams in Texas and Oklahoma. There was no need fo r  control operations in New Mexico.

O k lahom a
G R A D Y  F. M A T H E WS ,  M.  D.

Commi s s i one r  of  Publ i c  H e a l t h

The beginning o f  the f i s c a l  year 1946-1947 found malaria co n tro l  in  Oklahoma far  
advanced in the tr a n s i t io n  from an emergency e f f o r t  r e s tr ic t e d  to  war areas in to  an 
extended program of widespread b en e f it  in  malaria mosquito and other in s e c t  control.  
Emphasis was p r o g r e s s iv e ly  g iven  to the DDT r e s id u a l  house spray program, aiming 
p a r t ic u la r ly  toward in crea s in g  lo c a l  support and p a r t i c ip a t io n ,  and by t h i s  means 
extending the program to new areas. Other S ta te  CDC a c t i v i t i e s  included the la rv ic id -  
ing program around the environs of the Veterans Administration H ospital a t  Muskogee, 
and the s p e c i a l  en tom olog ica l  surveys in  a d d it io n  to  the ro u t in e  in s p e c t io n s  in  
c o n tr o l l e d  areas .

RESI DUAL HOUSE S P R AY IN G.  The g r e a te s t  e f f o r t  in  m alaria  co n tr o l  t h i s  year was 
directed toward the residual house spray program. The f i r s t  spray period in  1946 had 
included f iv e  counties: McCurtain, Pushmataha, Choctaw, Sequoyah, and Haskell. A plan  
o f  lo c a l  p a r t ic ip a t io n  made p o s s ib le  fu rther  ex ten s io n  o f  the program in t o  three  
additional counties -  Latimer, LeFlore, and Muskogee -  in the second 1946 spray period,
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and into  two other a d d it ion a l  counties — Wagoner and Okjuskee — in the f i r s t  1947 
spray period. The plan was designed to secure from county sources approximately 50 
percent o f  the c o s t  o f  b r ing in g  the DDT spray to  each house. Both county budget 
sources and d ir ec t  charges to the householders were used in obtaining means to spread 
the availab le  budgetary allotment as far as p o ss ib le  through malarious areas. During 
the f i s c a l  year 35,279 houses were sprayed with f i v e  percent DDT-xylene-emulsion in  
the ten southeastern  cou n ties ,  at an expenditure of 1.32 crew man-hours per a p p l i ­
cation . A by-product of the extended program was the use of EOT Isomer in demonstra­
tions by county health  u n its .  A to ta l  o f 55 demonstrations was given, with 461 attend­
ance, using 78 gallons of 28 percent CDT Isomer.

Local p a r t ic ip a t io n  meant an increased drive for public  cooperation and support. 
Newspaper a r t i c l e s ,  radio ta lk s ,  s l i d e  f i lm s,  and motion p ic tu r e s ,  various printed  
m aterials , and talks at schools ,  loca l clubs, and other organizations were among the 
means employed to  carry to the people the s p ir i t  and the requirements of the malaria 
control program. Each spray crew was not only trained in the technique o f  spray appli­
cation , but was a lso  indoctrinated with the malaria control ob jective  and was coached 
in the approach to the householder. The response of the public provided 31 percent of 
the to t a l  co s t  o f  res id u a l spray operation; ad d it ion a l  values in public  experience  
and p a r t ic ip a t io n  accrued not only to malaria control but to  other phases of county 
health  programs as w ell .

Entomological surveys in connection with the extended program were re lated  to con­
tr o l  operations by the use o f  range, township, and sec t io n  numbers, with each house 
numbered in  each land s e c t io n .  For convenience and speed in  the f i e l d  surveys, a 
colored DDT s t ic k e r  bearing the spray date and house number was placed by the crews 
in a conspicuous p o s it io n  on each sprayed house. Although the entomological surveys 
began with an inspector planned for each county, a t  the beginning o f  the f i s c a l  year 
the S ta te  was d iv ided  in t o  th ree ,  three-county  d i s t r i c t s  with an en tom olog ist  or 
entom ologist-inspector assigned to  each. Counties were then inspected once each month.

During the f i r s t  1947 spray period anopheline production did not reach s ig n if ic a n t  
to ta ls  u n t i l  June. The survey plan for th is  season ca lled  for at le a s t  one inspection  
of each county during peak anopheline production. Accordingly inspection  began in  the 
southeastern Red River area in June, with the objective  of working north to cover a l l

T a b le  I 
ENTOMOLOGICAL SURVEY DATA 
FOR RE SI DU A L SPRAY PROGRAM

1946 1947
TOTAL PERCENTJULY AUGUST SEPTEMBER JUNE

Sprayed Houses Inspected 378 239 245 236 1098
Sprayed Houses With Mosquitoes 5 2 9 4 20 1.8

Unsprayed Houses Inspected 80 24 14 16 134
Unsprayed Houses With Mosquitoes 15 10 8 5 38 28.4

Resting Places Inspected 547 300 303 293 1443
Resting Places With Mosquitoes 347 164 181 259 951 65.9
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residual spray counties through the season, a l l o t in g  approximately one week to  each. 
Short surveys o f  one day each in the more northern com ities accompanied the complete 
surveys of one week each in the southeastern counties  in June.

WAR MALARIA. At Muskogee, the one surviving zone o f  war malaria control in  Oklahoma 
t h i s  f i s c a l  year, 2 ,0 4 7  g a l lo n s  of o i l  and 99 pounds o f  p a r is  green were used in  
trea t in g  136 acres of water surface around the VA h o sp ita l .  Larvicid ing began in the 
f i r s t  week of June 1946 with the f i r s t  s ig n if ic a n t  production o f  Anopheles quadnmacu- 
la tus .  Control operations continued for 16 weeks; during t h i s  period entomological  
in sp ec tion  showed peak mosquito production (exceeding  50 in an E s ta t io n )  in the  
area from the second week in August to the third week in September. Oily three records 
showed more than 10 quadrinaculatus  in an “A" s ta t io n  during th i s  period, ind ica t in g  
e f f e c t i v e  co n tro l .  A S ta te  Veterans A dm inistration  H o sp ita l  area was surveyed at  
Sulphur, but the lo ca l  malaria and Anopheles  problems were not found s u f f i c i e n t  to  
j u s t i f y  co n tro l  operations.

SPECIAL ENTOMOLOGICAL SURVEYS. Specia l entomological surveys were made in coopera­
t io n  with the CDC Impounded Water S ec t io n  and the U. S . Engineer Department. These 
surveys were b r ie f  seasonal s tu d ie s  at the s i t e s  o f  the Ooologah, Hulah, T en k il ler  
Ferry and Wister re serv o irs ,  and at the completed Fort Supply and Great S a l t  P la ins  
r e s e r v o ir s .  The S ta te  CDC o f f i c e  a lso  cooperated in  survey  and recommendations in  
con n ect ion  w ith  the survey and c o n tr o l  program at Lake Texoma, and in  p o te n t ia l  
problems o f  s im ilar  nature at other proposed re serv o irs  in  Oklahoma.

Mosquito l ig h t  traps added greatly  to the knowledge o f  the geographical and seasonal 
d is tr ib u t io n  of mosquitoes in Oklahoma. Traps were operated at 27 lo ca tio n s  in 1946, 
and at 24 locations in  1947. This survey work was planned to continue in cooperation  
with the University  of Oklahoma u n t i l  a t  le a s t  one seasonal record has been obtained  
for every county. A cooperative arrangement between the S tate  Department of Health and 
the University was in i t ia t e d  in the f a l l  o f  1946 permitting the State CDC entomologist 
to enter teaching and research duties in medical entomology a t  the U niversity  during 
the winter, returning to f u l l  duty with CDC a c t i v i t i e s  during the summer months.

The general program in  the S ta te  t h i s  year centered  around malaria, typhus, and 
Aedes aegypt i  control operations. In the f a l l  o f  1946 plague control work was i n i t i ­
ated in west Texas, and in the spring o f  1947 aid was given to two projects  under the 
plan of epidemic aid. The f i r s t  s ix  months of the year saw very l i t t l e  loca l  p a r t ic i ­
pation, but contributions were s o l i c i t e d  in  earnest during the la s t  half  of the f i s c a l  
year. The response o f  the c i t i e s  and communities in lo c a l  p a r t ic ip a t io n  was above 
expectations, e s p e c ia l ly  s ince th i s  was the f i r s t  time these communities were ca lled  
upon to  a c t iv e ly  p artic ip a te  f in a n c ia l ly  in the program. S ta te ,  county, and c i t y  con­
tr ibutions included labor, o f f ic e  and storage space, DDT, red sq u i l l  and 1080, o f i i c e
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s u p p l ie s ,  e t c . , and s u b s t a n t ia l  sums o f  
money. P lans were formulated to  fu r th e r  
in c r e a s e  lo c a l  p a r t i c ip a t io n  during the  
next f i s c a l  year.

R E S I D U A L  HOUSE S P R A Y I N G .  D uring the  
period July-O ctober 1946 operat ions  were 
c a r r ie d  on in  32 c o u n t i e s ,  o f  which 18 
had complete county-wide coverage. There 
were-45,648 premises sprayed at an average 
o f  0.73 pound DDT per application . A to ta l  
of 87,354 man-hours was expended, with an 
average o f  1 .91 per premise. During th is  
period  th ere  was no lo c a l  p a r t ic ip a t io n  
in  the program. In the w in ter  s e a s o n a l  
equipment was cleaned, repaired, and stored,  
and f i e l d  maps were brought up to  d a te .  

Plans were formulated for p rese n ta t io n  to the Commissioner’ s Court o f  each county  
c a l l i n g  for lo ca l  p a r t ic ip a t io n ,  and agreements were signed  to the e x te n t  o f  fu l l  
u t i l i z a t i o n  o f  a v a i la b le  equipment. These agreements a l s o  c a l le d  fo r  the matching 
o f  crew labor on the program.

Residual spray operations were resumed on April 1, 1947. During the period April 1 
to June 28, complete operations were carried on in 26 counties and p artia l  operations 
in one. There were 41,934 premises sprayed, using an average o f  0.85 pound o f  IDT per 
premise. Of the to t a l  o f  73,845 man-hours expended, 49 percent was lo ca l  labor; an 
average o f  1 .76 man-hours was required for each premise ap p lica t ion . Entomological 
in sp ec tion  work was carried  on in extended program co u n tie s  la rg e ly  by lo c a l  area 
inspectors ,  with the a ss is ta n ce  o i  the S ta te  o f f ic e  personnel when necessary.

EXTENDED PROGRAM L A R V IC ID IN G . During the f i r s t  h a lf  o f  the f i s c a l  year la r v ic id a l  
operations were conducted in two counties ,  with the major portion of the work being 
performed by CDC. The C ity  o f  LaFeria in  Cameron County, and the c i t i e s  o f  McAllen, 
Donna, Edinburg, M ission, Weslaco, San Juan, and Mercedes in Hidalgo county were 
covered . S im i la r  work was ca rr ied  on in  
these  c i t i e s  during the la s t  h a l f  o f  the 
f i s c a l  year, but the majority of the labor 
was furnished lo c a l ly  during th is  period.
A lso, during the la t t e r  part of the year, 
the c i t i e s  of' P a l e s t i n e ,  Henderson, and 
C enter  ( i n  A nderson , Rusk, and S h e lb y  
c o u n t ie s ,  r e s p e c t iv e ly )  requested a id  in
la r v ic id in g  and d it c h  c lea n in g  work. The 
c i t i e s  fu rn ish ed  the required labor and 
in se c t ic id es  and CDC provided the technical  
s u p e r v i s io n .  The summary o f  o p e r a t io n s  
included 12 ,1 4 3 ,1 0 0  f e e t  of d itch es  la r -  
v ic id e d  w ith  3 ,117  gallons o f  o i l ;  2 ,4 5 9  
a d d i t  i o n a l  a c r e s  o f  b r e e d in g  s u r fa c e  
treated with 4,494 gallons of o i l ;  118,770

L a r v i c i d i n g  was c a r r i e d  on f o r  b o t h  e x t e n d ­
e d  m a l a r i a  and war  m a l a r i a  c o n t r o l .

T h e  e x t e n d e d  p r o g r a m  i n  T e x a s  i n c l u d e d  
s p r a y i n g  o f  e n t i r e  p r e m i s e s .
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fe e t  o f  d itch  cleaning; and 349,000 square fe e t  of vegetation c lea r in g .  Entomological 
inspection  was provided for the la rv ic id a l  program in Hidalgo County.

WAR MALARIA.  Five m i l i t a r y  e stab lishm en ts  were p ro tected  th is  year. L a rv ic id a l  
operations were carried on in 1946 aC the Fort Worth Army Air F ie ld  and the Seagoville  
Correctional I n s t i tu te .  "Die ¡JSPHS Marine Hospital, Love F ie ld , and the U. S. Naval Air 
S tation  were on periodic entomological in spection . In the spring of 1947 the Seago­
v i l l e  Correctional I n s t i tu te  was placed on inspection  and Love Field was dropped from 
the program. The larvicides used included fuel o i l  and paris green applied by hand and
power, and hand application  of 0.05 percent DDT and kerosene. A to ta l  of 29,000 fe e t
o f  d itch ing  and 562 acres of breeding surface were larvic ided , 164,300 square fe e t  of  
vegetation cleared, and 1,000 feet  o f  d itches cleaned at an expenditure of 1,378 labor 
and labor-foreman man-hours. Larviciding operations kept rosquito breeding at a mini­
mum. During the la s t  part of the year an entomological survey was made o f  a l l  veterans’ 
hospita ls  in the State to determine their needs for malaria control. So far i t  has not 
been necessary  to carry  out malaria co n tr o l  measures around any o f  the veterans  
h o s p i t a l s .

TYPHUS CONTROL. During the f i r s t  h a lf  o f  the f i s c a l  year a l l  r e su l t s  were reported 
from a p r o je c t  area l e v e l .  In t h i s  p er iod  31 ,502  prem ises in  47 c o u n t ie s  were 
dusted with ten percent DDT, a t  an average of 0 .76  man-hours to p lace 2 .5 5  pounds

o f  d u st .  There were 1,188 b u ild in g s  r a t -  
proofed, requ iring  an average of 47 hours
to fu l ly  modify each building. Rat poison­
ing was conducted in  connection with both 
proofing  and d u st in g  o p era t io n s .  A t o t a l  
o f  1,790 premises received poison b a it  at 
an average o f  0 .48 man-hour to  d is t r ib u te  
0.68 pound o f  b a i t .  An a d d it io n a l  11,628  
p rem ises  were fr e e d  o f  r a t s  w ith  1080,  
r e q u i r i n g  1 .4 6  hours to  p la c e  and r e ­
co v e r  an a v e r a g e  o f  0 .8 8  p in t  o f  p o i ­
soned water.

During the l a s t  s ix  months a l l  data were 
reported on a county basis  and the respec­
t iv e  operations could be reported s in g ly .  
Rat stoppage a c t i v i t i e s  were conducted in 
1,155 premises in  21 c i t i e s  in 15 counties, 
a t  an a v e r a g e  o f  5 4 .9  m an-hours  p er  
p r e m is e .  D u s t i n g  was done in  1 7 , 7 9 2  
prem ises in  43 c o u n t ie s ,  re q u ir in g  1 .89  

man-hours and 3 .18  pounds o f  ten percent DDT per prem ise. Of the 33,636 hours o f  
labor expended, 62.5 percent were loca l man-hours. General poisoning operations were 
conducted in 38 counties .  Poisoned water was used in  9 ,442 premises in 33 counties ,  
with an average o f  2 .0 9  man-hours per premise to p lace  and recover 0 .7 8  p in t  o f  
1080 water. Of the to ta l  19,762 man-hours expended, 59.5 percent were l o c a l ly  con­
tr ib u ted .  In the f iv e  co u n ties  r e c e iv in g  both poison  b a i t  and 1080, th er e  was a 
to ta l  o f  3,999 premises treated  with b a it  and 894 with 1080. I t  required 0 .47  man- 
hour per premise to d is t r ib u te  1.0 pound o f  b a it ,  and 2 .89  man-hours to d is tr ib u te  
and recover 1.13 p in ts  o f  water.
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Entomological evaluations on typhus control projects  consisted  of trapping and comb­
ing rats ,  both before and a fter  dusting, to determine the n ecess ity  for dusting opera­
t io n s  and to  ev a lu a te  the e f f e c t i v e n e s s  o f  the d u st in g .  In ad d it io n  to  the e c to ­
parasite evaluation work, blood specimens were co l lec ted  for typhus complement-fixation 
t e s t s .  In order that a s u f f i c i e n t  number of rats would be trapped, i t  was a rb itra r i ly  
decided that each typhus supervisor engaged in  con tro l  operations should trap in at  
l e a s t  e ig h t  percent o f  the bu ild in gs  to  be dusted, and secure at l e a s t  one ra t ,  i f  
p o ss ib le ,  from each build ing. I d e n t i f i c a t io n  o f  ec to p a ra s ite s  was done at the S ta te
CDC headquarters o f f i c e  in  cooperation with the D iv is io n  of Entomology of the S ta te
Health Department. Several new species  records of f le a s ,  mites, and l ic e  were obtained, 
and d is tr ib u t io n  records of a l l  p a ra s ite s  were greatly  increased. Some progress was 
made towards establishm ent in the S ta te  Health Department o f  a permanent c o l l e c t io n  
of ec to p a r a s i te s .

AEDES AEGYPTI  CONTROL. Aedes aegypt i  con tro l operations continued to be integrated  
with the general sa n ita t io n  program, which a lso  included ra t  poisoning, DDT dusting,  
and f l y  control. During inspections for Aedes breeding places, i t  required very l i t t l e  
additiona l time for the inspector to  search for rat s ig n s ,  and to dust or drop p o i­
soned b a i t  in  appropriate p la c e s .  P r o je c t s  were carr ied  on in seven c i t i e s :  San 
Antonio, Corpus C h r is t i ,  Laredo, Brownsville, Houston, Galveston, and McAllen. During 
the f i r s t  s i x  months o f  the f i s c a l  year there were 183,319 inspections made o f  prem­

i s e s ,  o f  which 18,071 were in f e s t e d ,  and 
a l l  but four correc ted .  C orrections  were 
made by the tenants ,  or by d ir e c t  removal 
o f  t i n  cans ,  o ld  t i r e s ,  e t c .  A t o t a l  o f  
49,589 man-hours were expended during th is  
p e r i o d .  In th e  l a s t  h a l f  o f  th e  yea r  
spraying o f  p r iv ie s  and dumps was added to 
the program at San Antonio, Corpus C hristi ,  
and Houston. All in se c t ic id es  and equipment 
were furnished by the r e s p e c t iv e  c i t i e s .
During t h i s  p er io d  121 ,453  in s p e c t i o n s  
were made and 10 ,014 prem ises were found
i n f e s t e d ;  8 ,3 5 8  c o r r e c t i o n s  were made.
A l s o , 14,816 p riv ies  and dumps were sprayed, 
u sin g , 6 ,258  g a l lo n s  o f  f ive  percent DDT.
A to ta l  o f  38,085 man-hours was expended, 
o f  which 71 percent was local contribution.

PLAGUE CONTROL.  In August 1946 the USPHS Plague Suppress ive  Laboratory in San 
Francisco, C a liforn ia ,  informed the Texas S ta te  Board o f  Health that plague had been
found in w i ld l i f e  in  severa l p laces in  Cochran County, and i t  was recommended that a
control program be s e t  up in Cochran, Lamb, Hockley, Youkum, Terry, Gaines, and Lynn 
counties. The f i r s t  control program was activated  in  Cochran County in August. Because 
there were no funds availab le  for th is  purpose, and because of the emergency, the State  
Health O ff ice r  authorized and instructed  the S ta te  supervisor of typhus contro l to  
meet with the Commissioner’ s Court in Cochran County in order to i n i t i a t e  a control 
program. A mobile dusting  and poisoning crew from the typhus program was dispatched  
to  the area; their  travel and per diem expenses were paid by the Commissioner’ s Court 
and the incorporated c i t i e s  in Cochran County. A supervisor was assigned to th is  pro­

S p a c e  s p r a y i n g  a t  c i t y  dump f o r  t h e  d i -  
a r r h e a - d y s e n t e r y  f l y  c o n t r o l  p r o j e c t .  Dumps 
we re  a l s o  s p r a y e d  t o  c o n t r o l  A e d e s  a e g y p t i  
b r e e d i n g .
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gram for one month, during which time he 
trained and q u a l i f ie d  a lo ca l  man hired by 
the Commissioner's Court.

Every business build ing  and residence in 
the incorporated and unincorporated v i l ­
lages  was dusted  with ten percent DDT i f  
there was any rodent in fec t io n .  After dust­
ing, poison was placed for eradication pur­
p oses .  The lo c a l  su perv isor  then s ta r ted  
extending the contro l program to  the farm 
homes and ranches in the county. Another 
l o c a l  s a n i t a r ia n  in  H ockley County was 
trained by the Supervisor of Typhus Mobile 
Unit No. 4. The two lo c a l  supervisors  ro ­
tated in the d if fe r e n t  counties u n t i l  a l l  of  
the counties  in  the program were trea ted  

for plague co n tr o l .  A t o t a l  o f  2 ,258  premises was dusted  and 1,167 prem ises had 
poisoned bait  or water or traps placed.

The Commissioner’ s Court o f  each county and c i t y  o f f i c i a l s  cooperated f u l ly  in the 
program, and the U. S. Public Health Service made an emergency fund a v a ila b le .  A w e ll -  
equipped laboratory was established a t  Brownfield in cooperation with the S tate  Health 
Department. Plague evaluation work was done in cooperation with the Bureau of Labora­
to r ie s  of  the S ta te  Health Department in  checking p a ra s ite s  c o l le c te d  from domestic 
and wild rodents for the presence of plague b a c i l l i .  Most o f  the ec to p a ra s ite s  were 
c o l le c te d  from domestic r a t s .  During the l a s t  part o f  the year trapping and combing 
a c t iv i t i e s  were expanded in order that more wild rodents could be tested . The Division  
o f Entomology of the S ta te  Health Department performed most o f  the necessary e c t o ­
parasite id e n t i f ica t io n ,  and the Division  of Bacteriology carried out typhus complement- 
f ix a t io n  t e s t s  on blood samples.

EPID EM IC A ID . A severe cyclonic storm struck the small towns o f  Higgins and Glazier,  
in the northern part o f  the S ta te ,  in  the middle o f  April 1947. W d i a t e l y  a fter  the 
storm a hard freeze  covered the ground. There were 22 blocks com pletely destroyed,  
and under the debris there was much garbage and dead chickens and pet animals. As the 
weather began to  warm the odor became poten t,  and the f l i e s ,  gnats, e t c . ,  became a 
problem. A mobile u n it  was dispatched to  the area on April 22. The 22 b locks were 
sprayed w ith  f i v e  percent DDT along w ith  the 114 premises s t i l l  s tan d in g , at  an 
expenditure of 136 CDC and 115 lo ca l  man-hours. Two, one and a h a lf  ton trucks were
furnished lo c a l ly  to  remove debris .  ^

On April 16, 1947, a f i r e  started  in the hold o f  a n i t r a te  ship at Texas C ity . The 
ctirgo exploded, fragm enting the sh ip  and s e t t i n g  f i r e  to the dock, the adjacent  
chemical p lant,  and some o i l  storage tanks. The next day a second n i t r a te  sh ip  ex­
ploded, causing new f i r e s .  A ll ava ilab le  CDC personnel and equipment from the Galves­
ton and Houston projects  were rushed to  the scene ,  and by mid-afternoon 15 trucks  
were in service to  transport bodies to temporary morgues and to spray and dust. During 
the remainder of the week 46 premises and the dock and warehouse areas were sprayed 
with f iv e  percent DDT and 840 premises were dusted with ten  percent DDT dust .  A ll  
restaurants and temporary morgues were a lso  sprayed by hand for f l y  and other in sect  
control. An emergency a l lo ca t io n  was made by CDC to  s e t  up a sp ec ia l  sa n ita t io n  proj-

E c t o p a r a s i t e s  c o l l e c t e d  f r om d o m e s t i c  a nd  
w i l d  r o d e n t s  w e r e  i d e n t i f i e d  a n d  c h e c k e d  
f o r  t h e  p r e s e n c e  o f  p l a g u e  b a c i l l i .
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e c t  in  cooperation  with the S ta te  Health Department. Plane spraying, u sing  12lA and 
17% p ercen t DDf, was performed over 650 a c r e s .  Up to  the end o f  the f i s c a l  year 
13,401 premises and 22,395,000 l inear  f e e t  o f  d itches were sprayed and 485 premises 
were dustfed with CDC and some lo ca l  labor, and two in sp ec to rs  were assigned to f l y  
con tro l.

EDUCATIONAL A C T I V I T I E S .  Perhaps the most e f f e c t iv e  educational work done during the 
year was in  connection  w ith  the S ta te -w id e  program o f  incorp oratin g  rat-stop page  
fea tu res  in  new b u i ld in g s .  More than 50,000 l e t t e r s ,  b lu e - p r in t s ,  and in s t r u c t io n  
sh ee ts  were mailed out to  en g in eers ,  d e s ig n e rs ,  c i t y  o f f i c i a l s ,  a r c h i t e c t s ,  con­
tr a c to r s ,  and lumber yards. As a concomitant o f  t h i s  campaign, State-wide a tten t io n  
was d irected  to the Texas typhus problem. The campaign inspired  much voluntary news­
paper and rad io  p u b l i c i t y .  Further ed u ca t io n a l  work was done through the D a l la s  
Fair, and at meetings o f  c iv i c  clubs. Considerable use was a lso  made of the film s tr ip ,  
“Typhus Fever in  Texas." Material was prepared for the S ta te  public health  publica­
t io n ,  “Texas Morbidity R eports ,” on the probable e f f e c t iv e n e s s  o f  anti-m alaria  work 
done in Texas by USPH5. This revealed an apparent 25 percent decrease in malaria rates  
during the period c o in c id in g  w ith  p reventive  measures taken by the USPHS and CDC 
s in ce  1943. The most potent educational work was that done by f i e l d  men, foremen, 
and su perv isors  in t h e i r  d ir e c t  door-to-door exp lanation  o f  re s id u a l  spraying and 
d usting . Without doubt, the g rea test  public good w i l l  has ar isen  where such contact 
has been carr ied  on. C onsulta tive  s er v ic e s  were a lso  given to  private  in s t i t u t io n s  
concerned with conducting tra in in g  in  public health  and preventive medicine.

MOSQUITO SURVEY. In order to  obtain further mosquito d is tr ib u t io n  records in  Texas 
approximately 50 l ig h t  traps were operated during the summer o f  1946, continuing into  
the mosquito-breeding season o f  1947. The specimens c o l le c te d  now have to be id e n t i ­
f i e d ,  and preparations made for a permanent c o l l e c t io n .  The c o l l e c t in g  part o f  the 
project w i l l  be terminated a t  the end of September 1947.




