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HABITS AND CHARACTERISTICS OF THE 
MORE IMPORTANT ECTOPARASITES OF RATS

By P. A. Sanitarian (R) Charles E. Gerhardt

I n  t h e  c o n t r o l  o f  a r t h r o p o d - b o r n e  
d i s e a s e s ,  a b a s i c  k n o w l e d g e  o f  t h e  c a r ­
r i e r s  o r  v e c t o r s  i n v o l v e d  i s  e s s e n t i a l  
f o r  i n t e l l i g e n t  a p p l i c a t i o n  and a p p r a i s ­
a l  o f  c o n t r o l  m e a s u r e s .  T h i s  d i s c u s s i o n  
d e a l s  w i t h  some o f  t h e  s a l i e n t  f e a t u r e s  
o f  t h e  h a b i t s  o f  e c t o p a r a s i t e s  f o u n d  
m o s t  c o m m o n l y  o n  r a t s ,  a nd  d e s c r i b e s  
c h a r a c t e r s  u s e d  i n  i d e n t i f y i n g  t h e  more  
i m p o r t a n t  s p e c i e s .  L i f e  c y c l e s  a r e  a l s o  
d e s c r i b e d  a n d  h o s t  p a r a s i t e  r e l a t i o n ­
s h i p s  e x p l a i n e d .  T h i s  i n f o r m a t i o n  i s  
s u p p l i e d  w i t h  p a r t i c u l a r  r e f e r e n c e  t o  
t h e  u s e  o f  DDT d u s t  i n  t h e  c o n t r o l  
o f  m u r i n e  t y p h u s  f e v e r .

ECTOPARAS IT I SM OF DOMESTIC RATS IN 
GENERAL. The  p a r a s i t i c  h a b i t  i n  a n i m a l s  
h a s  d e v e l o p e d  f r o m s u c c e s s i v e  a d a p t a ­
t i o n s  o f  s p e c i e s  w h i c h  h a v e  e s t a b l i s h e d  
a c o n v e n i e n t  e x i s t e n c e  o n  o r  i n  o t h e r  
a n i m a l s .  The  a s s o c i a t i o n  i s  p r i m a r i l y  a 
f o o d  r e l a t i o n s h i p .  E c t o p a r a s i t e s  p r o b ­
a b l y  e v o l v e d  f i r s t  a m o n g  p r e d a c e o u s  
f e e d e r s ,  s c a v e n g e r s ,  o r  o t h e r  a n i m a l s  
w i t h  s u c k i n g  m o u t h  p a r t s .  P a r a s i t e s  
a f f e c t  t h e i r  h o s t s  i n  v a r y i n g  d e g r e e s .  
I n  s o me  i n s t a n c e s  t h e  h o s t  i s  a c t u a l l y  
b e n e f i t e d .  I n  a f e w  c a s e s  an  a n i m a l  i s  
u n a b l e  t o  l i v e  w i t h o u t  i t s  p a r a s i t e s .  At  
t h e  o t h e r  e x t r e m e ,  s ome  p a r a s i t e s  may  
c a u s e  t h e  d e a t h  o f  t h e i r  h o s t s .  The i d e a l  
h o s t - p a r a s i t e  r e l a t i o n s h i p  e x i s t s  whe n  
t h e  h o s t  i s  unharmed and t h e  p a r a s i t e  i s  
a b l e  t o  c o m p l e t e  a n o r m a l  l i f e  c y c l e .

M o d i f i c a t i o n s  i n  b o d y  f o r m a r e  c h a r ­
a c t e r i s t i c a l l y  f o u n d  i n  p a r a s i t e s .  I n  
g e n e r a l ,  t h e s e  a n i m a l s  a r e  mo r e  h i g h l y  
s p e c i a l i z e d  t h a n  t h e i r  f r e e - l i v i n g  r e l ­
a t i v e s .  F o r  e x a m p l e ,  t h e  d o r s o - v e n t r a l  
f l a t t e n i n g  o f  t i c k s  p e r m i t s  t hem t o  s t i c k  
c l o s e  a g a i n s t  t h e  h o s t .  F l e a s ,  w h i c h  move  
a b o u t  a c t i v e l y  b e t w e e n  t h e  h a i r s  o f  t h e  
h o s t ,  a r e  c o m p r e s s e d  l a t e r a l l y . L i c e  and  
m i t e s ,  w h i c h  a r e  e c t o p a r a s i t  i c  o n  d o ­

m e s t i c  r a t s ,  a r e  w e l l  s u i t e d  t o  t h e i r  
h o s t  b e c a u s e  o f  t h e i r  s m a l l  s i z e .

CHARACTER I ST ICS  OF FLEAS. F l e a s  a r e  
i n s e c t s  b e l o n g i n g  t o  t h e  o r d e r  Siphon- 
aptera. T h e y  a r e  t e mp o r a r y  e c t o p a r a s i t e s  
o f  warm b l o o d e d  a n i m a l s .  B o t h  s e x e s  f e e d  
on t h e  b l o o d  o f  t h e i r  h o s t s .  The  b o d y  o f  
a f l e a  i s  c o m p r e s s e d  l a t e r a l l y ,  a n d  
s c l e r o t i z e d  v e r y  h e a v i l y  g i v i n g  i t  a 
s mo ot h  h a r d  s u r f a c e .  T h e s e  a d a p t a t i o n s  
e n a b l e  t h e  i n s e c t  t o  move r e a d i l y  t h r o u g h  
t h e  h a i r s  o r  f u r  o f  i t s  h o s t  and r e s i s t  
c r u s h i n g .  Wi ng s  a r e  a b s e n t .  E y e s  may b e  
• p r e s e n t  o r  a b s e n t  b u t  a r e  s i m p l e  w h e n  
p r e s e n t .  Th e  mo ut h  p a r t s  ar e  a d a p t e d  f o r  
p i e r c i n g  a nd  s u c k i n g .  S e x e s  may b e  d i s ­
t i n g u i s h e d  b y  t h e  p r e s e n c e  o f  a h e a v i l y  
s c l e r o t i z e d  s p e r m a t h e c a  ( r e c e p t a c u l u m  
s e m i n i s )  i n  t h e  p o s t e r i o r  p a r t  o f  t h e  
f e m a l e  abdomen,  and b y  t h e  v e r y  c o m p l e x ,  
c o i l - l i k e  g e n i t a l i a  o f  t h e  m a l e . ( S e e  
F i g s .  1 and 2 . )  I n  t h e i r  d e v e l o p m e n t ,  
f l e a s  u n d e r g o  c o m p l e t e m e t a m o r p h o s i s  o r  
c h a n g e s  a s  d e s c r i b e d  s u b s e q u e n t l y .

E g g s  may b e  l a i d  e i t h e r  or  o r  o f f  t h e  
h o s t .  When l a i d  o n  t h e  h o s t ,  t h e  e g g s  
s o o n  f a l l  o r  a r e  s h a k e n  i n t o  t h e  n e s t s  
o r  p l a c e s  f r e q u e n t e d  b y  t h e  h o s t .  T h e  
e g g s  h a t c h  i n t o  a c t i v e ,  l e g l e s s ,  e y e ­
l e s s  l a r v a e  w i t h  s l e n d e r  b o d i e s  o f  a 
y e l l o w i s h  o r  w h i t i s h  c o l o r .  F l e a  l a r v a e  
a r e  n o t  p a r a s i t e s ,  b u t  l i v e  o n  o r g a n i c  
d e b r i s .  L a r v a e  o f  some s p e c i e s  u s e  t h e  
e x c r e t a  o f  t h e  a d u l t  f l e a s  f o r  f o o d .  
When m a t u r e ,  t h e  l a r v a  s p i n s  a s i l k e n ,  
a l m o s t  t r a n s p a r e n t  c o c o o n  and c h a n g e s  t o  
a p u p a .  A f t e r  a p e r i o d  o f  q u i e s c e n c e ,  
t h e  a d u l t  e m e r g e s .  T h e  l e n g t h  o f  t i m e  
s p e n t  i n  e a c h  o f  t h e  d e v e l o p m e n t a l  
s t a g e s  a n d  a s  a n  a d u l t  f l e a  v a r i e s  
w i d e l y  a c c o r d i n g  t o  t e m p e r a t u r e ,  h u ­
m i d i t y ,  a v a i l a b i l i t y  o f  s u i t a b l e  f o o d ,  
and i n d i v i d u a l  r e s p o n s e s  o f  t h e  s p e c i e s .

A l t h o u g h  f l e a s  a r e  c o m p a r a t i v e l y
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C TE N OC E P H A L I D ES  F E L I S  
The Cat  F l e a — A d u l t  Fema l e

l o n g - l i v e d ,  t h e  s p a n  o f  l i f e  i s  g r e a t e r  
i n  c o o l ,  h u mi d  c l i m a t e s  t h a n  i n  h o t , dr y  
o n e s .  A c c o r d i n g  t o  e x p e r i m e n t a l  e v i ­
d e n c e ,  a c t i v e  a d u l t s  o f  s o me  s p e c i e s  
c a n  s u r v i v e  f o r  n e a r l y  t wo y e a r s  i f  c o n ­
d i t i o n s  a r e  f a v o r a b l e ,  e v e n  t h o u g h  t h e i r  
h o s t s  a r e  n o t  p r e s e n t .  T h e s e  l o n g  p e r ­
i o d s  o f  s u r v i v a l  u s u a l l y  a c c o u n t  f o r  
t h e  p r e s e n c e  o f  f l e a s  i n  p l a c e s  w h i c h  
h a v e  b e e n  u n o c c u p i e d  b y  t h e i r  h o s t s  f o r  
m o n t h s .

F L E A S  FOUND ON RATS.  A d u l t  f l e a s  
v i s i t  t h e i r  h o s t s  p r i m a r i l y  t o  s e c u r e  
f o o d .  T h e y  a r e  f r e q u e n t  f e e d e r s ,  a n d  
o f t e n  t a k e  more  f o o d  t h e n  t h e y  r e q u i r e .  
A l t h o u g h  f l e a s  g e n e r a l l y  h a v e  a p r e ­
f e r r e d  h o s t ,  t h e y  d o  n o t  h a v e  an  o b l i ­
g a t o r y  h o s t .  Many s p e c i e s  p a s s  r e a d i l y  
f r o m a n i m a l  t o  a n i m a l .  The  c a t  f l e a ,  f o r  
e x a m p l e ,  i s  o f t e n  f o u n d  on d o g s ,  r a t s ,

or  man.  R e s u l t s  o f  i n v e s t i g a t i o n s  i n d i ­
c a t e  t h a t  r a t  f l e a s  s p e n d  l e s s  t h a n  o n e -  
t h i r d  t h e i r  a d u l t  l i f e  o n  t h e i r  h o s t s ,  
t h e  r e m a i n d e r  o f  t h e  t i me  b e i n g  s p e n t  i n  
t h e  r u n s ,  h a r b o r a g e s ,  and o t h e r  p l a c e s  
f r e q u e n t e d  b y  t h e i r  h o s t s .

F l e a s  a s s o c i a t e d  m o s t  f r e q u e n t l y  
w i t h  d o m e s t i c  r a t s  are  Xenopsyl la cheopis, 
t h e  o r i e n t a l  r a t  f l e a ;  Nosopsy1lus fas- 
ciatus, t h e  r a t  f l e a ;  Leptopsy1 la seg- 
nis, t h e  m o u s e  f l e a ;  Echidnophaga gal- 
1inaceae, t h e  c h i c k e n  o r  s t i c k  t i g h t  
f l e a ;  Ctenocephalides felis, t h e  c a t  
f l e a ;  a n d  Ctenocephalides  c anis, t h e  

d o g  f l e a .
I n  a d d i t i o n  t o  t h e s e ,  c e r t a i n  o t h e r  

f l e a s  a r e  f o u n d  l e s s  f r e q u e n t l y  on  r a t s .  
Among t h e m  a r e  Pulex irritans, t h e  h u ­
man f l e a ;  Hoplopsyllus affinis, a w e s t ­
e r n  s p e c i e s  f o u n d  m o s t l y  o n  r a b b i t s ;
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F i g u r e  2 .  CTENOCEPHALI DES FELIS — The C a t  
F l e a .  P a r t  o f  t h e  abdomen o f  t h e  ma l e  f l e a .

Cten oph tha lm us  p s e u d a g y r t e s , f r equen t l y  
a s s o c i a t e d  wi th moles; Stenoponia  amer­
i c a n a ,  an e a s t e r n  s pec i es  found on n a ­
t i v e  mice;  E p i t e d i a  v/enmanni , an abun­
dant e a s t e r n  species  associa ted commonly 
w i t h  s q u i r r e l s ;  C e d i o p s y l 1 a s i m p l e x ,  
f ound  on numer ous  k i n d s  of  a n i m a l s ;  
O r o p s y l l a  m on tana ,  no r ma l l y  p a r a s i t i c  
on C a l i f o r n i a  ground s q u i r r e l s ;  Rho~ 
p a l o p s y l l u s  gwyni ,  found on r i c e - r a t s ,  
c o t t o n  r a t s ,  and d o m e s t i c  r a t s ;  and 
Orchopeas  h o w a r d i i ,  found on s q u i r r e l s .  
The accompanying p i c t o r i a l  key to  the 
i d e n t i f i c a t i o n  of  f l e a s  p o i n t s  out  the  
d i f f e r e n c e s  i n  t h e s e  s p e c i e s .
L I C E  FOUND ON RATS. Rat  l i c e  a r e  i n ­
c luded in  the  A n o p lu r a , an order  of  i n ­
s e c t s  which a r e  wi ng l es s ,  and have the 
body f l a t t e n e d  dor s o - v e n t r a l l y . T h e i r  
bod i es  a r e  s o f t  and p l i a b l e  because of  
■the small degree of s c l e r o t i za t i on .  They 
r e s t  p a r a l l e l  to the skin of t h e i r  hos t .  
Thi s  i s  i n  d i r e c t  c o n t r a s t  t o  the f l e a  
whose body r e s t s  pe rpend i cu l a r l y  to the 
s k i n  o f  i t s  h o s t ,  and whose body i s  
heav i l y  s c l e r o t i z e d .  Rat l i c e  have t a r s i  
or feet  which terminate in a s ingle  claw. 
Th i s  f a c i l i t a t e s  grasp ing  and c l i n g i n g  
to ha i r s .  The eyes are reduced or absent .  
Mouth p a r t s  are  e s p e c i a l l y  wel l  adapted 
for  p i e r c i n g  t h e  s k i n  of  t he  hos t  and 
for  suc k i ng  b l ood .

The s e x e s  o f  l i c e  may be d i s t i n ­
g u i s h e d  by t h e  form of  t he  n i n t h  a b ­

dominal  segment.  In t he  male t h i s  s e g ­
ment t e r m i n a t e s  in a rounded p o i n t ;  in 
t h e  f emale ,  i t  i s  n o t c h e d ,  and forms 
two f laps,  the t el son.  (See Figs.  3 & 4 . )

Lice pass  through an incomplete met ­
amorphos i s  in t h e i r  development .  Eggs 
h a t c h  i n t o  young whi ch  r e s e mb l e  t h e  
a d u l t s  ve ry  c l o s e l y .  Newly-hatched l i c e  
are c a l l ed  nymphs. They undergo at  l ea s t  
t h r e e  mol t s  b e f o r e  r each i ng  t he  a d u l t  
s t a g e s .  L i c e  a re  p a r a s i t i c  d u r i n g  a l l  
s t ages  of t h e i r  l i f e  beginning wi th the 
egg s t age .  The eggs are a t t ached t o  the 
h a i r s  o f  t h e  h o s t  by an a g g l u t i n o u s  
s u b s t a n c e .  Seve r a l  s p e c i e s  of  l i c e  a re  
p a r a s i t i c  on rodents .  P olypi  ax sp in u lo sa  
i s  we l l  named “ the r a t  l o u s e ” s ince  i t  
i s  t h e  s p e c i e s  e n c o u n t e r e d  most  f r e ­
quent l y .  Two Hoplopleur ine l i c e ,  Hoplo-  
p l e u r a  a c a n t h o p u s , and a species  as yet  
und e t e r mi n e d  a r e  g e n e r a l l y  found l e s s  
f r e q u e n t l y .  Ch a r a c t e r s  used for  d e t e r ­
mining the species are the s t e rna l  p l a t e s  
of  t he  second and t h i r d  abdominal  seg-

TELSON

F i g u r e  3 .  ( L e f t )  V e n t r a l  S u r f a c e  o f  Femal e  
L o u s e .  F i g u r e  4 .  ( R i g h t )  V e n t r a l  S u r f a c e  
o f  Ma l e  L o u s e .
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m e n t s ,  t h e  s i z e  and s h a p e  o f  t h e  p l e u r a l  
p l a t e s ,  and t h e  a r r a n g e me n t  o f  t h e  b r i s ­
t l e s  on  t h e s e  p l a t e s .  The  s t e r n a l  p l a t e  
o f  t h e  t h i r d  a b d o mi n a l  s e g me nt  o f  Hoplo- 
pleura e x t e n d s  f rom p l e u r i t e  t o  p l e u r i t e ,  
and i s  armed w i t h  t wo l a r g e ,  c o n s p i c u o u s  
b r i s t l e s  on e a c h  s i d e  o f  t h e  medi an l i n e .  
T h e  s t e r n a l  p l a t e s  o f  Polypi ax spinu­
losa  d o  n o t  e x t e n d  f r o m  p l e u r i t e  t o  
p l e u r i t e .  M o r p h o l o g i c a l  d i f f e r ­
e n c e s  o f  t h e s e  s p e c i e s  a r e  b e i n g  
s t u d i e d  and ke ys  f o r  t h e i r  i d e n t i ­
f i c a t i o n  a r e  i n  t h e  p r o c e s s  o f  
p r e p a r a t i o n .  T h e s e  w i l l  b e  r e a d y  
f o r  d i s t r i b u t i o n  a t  an e a r l y  d a t e .

MITES FOUND ON RATS. M i t e s  a r e  
s m a l l  a r t h r o p o d s  b e l o n g i n g  t o  
t h e  or der  Acariña. They  a r e  c l o s e ­
l y  r e l a t e d  t o  t i c k s  b u t  a r e  much  
s m a l l e r .  T h e  b o d y  o f  a m i t e  i s  
f l a t t e n e d  d o r  s o - v e n t r a  1 l y  w i t h  
h e a d ,  t h o r a x ,  and abdomen f u s e d .
T h e  a b d o m e n  s h o w s  no  e x t e r i o r  
s e g m e n t a t i o n .  T h e  m o u t h  p a r t s  
a r e  v e r y  h i g h l y  d e v e l o p e d  f o r  
o b t a i n i n g  f o o d .  T h e y  c o n s i s t  o f  
p i e r c i n g  c h e l i c e r a e ,  an u n a r me d  
h y p o s t o m e  a n d  m o v a b l e  p a l p i .
S e x e s  a r e  d i s t i n c t .  ( S e e  F i g s .
5 ,  6 ,  & 7 . )  Four  ma j o r  p l a t e s  a r e  
f o u n d  on  t h e  v e n t r a l  s u r f a c e  o f  
t h e  f e m a l e  m i t e ;  t h e y  a r e  t h e  
s t e r n a l ,  g e n i t a l ,  v e n t r a l ,  a nd

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

T h e  l i f e  c y c l e  o f  a m i t e  i s  o f  c o m­
p a r a t i v e l y  s h o r t  d u r a t i o n ,  and c o n s i s t s  
o f  f i v e  d i s t i n c t  s t a g e s .  F o r  t h e  m o s t  
p a r t ,  m i t e s  a r e  O v i p a r o u s  — t h a t  i s ,  
t h e y  p r o d u c e  e g g s  w h i c h  h a t c h  o u t s i d e  
t h e  b o d y  o f  t h e  a d u l t ;  h o w e v e r ,  a f e w  
s p e c i e s  a r e  o v o v i v i p a r o u s  —  t h e  e g g s  
b e i n g  r e t a i n e d  w i t h i n  t h e  b o d y  o f  t h e  
p a r e n t  u n t i l  h a t c h e d .  I n  t h e  o v i p a r o u s  
s p e c i e s ,  u s u a l l y  o n l y  o n e  l a r g e  e g g  i s  
p r o d u c e d  a t  a t i m e  and t h i s  i s  r e t a i n e d  
i n  t h e  b o d y  u n t i l  t h e  e m b r y o  i s  q u i t e  
w e l l  d e v e l o p e d .  The  l a r v a l  form h a s  o n l y  
t h r e e  p a i r s  o f  l e g s ,  and i s  s i m i l a r  t o  
t h e  a d u l t  i n  a p p e a r a n c e  and h a b i t s .  U s ­
u a l l y  t wo  n y m p h a l  s t a g e s  o c c u r :  f i r s t ,
t h e  e i g h t - l e g g e d  p r o t o n y m p h ;  s e c o n d ,  
t h e  e i g h t - l e g g e d  d e u t o n y mp h .  The  nymphs  
r e s e m b l e  t h e  a d u l t s  b u t  may b e  d i s t i n ­
g u i s h e d  f r o m  t h e  l a t t e r  b y  t h e  a b s e n c e  
o f  t h e  g e n i t a l  o p e n i n g s .  The a d u l t  s t a g e  
f o l l o w s  t h a t  o f  t h e  d e u t o n y m p h .

Mo s t  o f  t h e  m i t e s  p a r a s i t i c  o n  r a t s  
u s e  o n l y  b l o o d  f o r  f o o d .  T h e  l a r v a e ,  

JUGLAR

F i g u r e  6 .  V e n t r a l  S u r f a c e  o f  F e m a l e  M i t e ,  s h o w i n g  
p l a t e s .  Dr awi ng  a c c o r d i n g  t o  Ewi ng .
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n y m p h s ,  a n d  a d u l t s  l e a v e  t h e i r  h o s t  
a f t e r  e a c h  m e a l  and i n f e s t  r a t  ' n e s t s ,  
c r e v i c e s ,  a nd  o t h e r  p l a c e s  i n  a nd  n e a r  
t h e  h a b i t a t  o f  t h e  h o s t .  M i t e s  a t t a c k  
man r e a d i l y ,  f r e q u e n t l y  c a u s i n g  s e r i o u s  
d i s t u r b a n c e s .  T h i s  i s  e s p e c i a l l y  t r u e  
o f  t h e  t r o p i c a l  r a t  m i t e .

The  p r i n c i p a l  m i t e s  o f  d o m e s t i c  r a t s  
a r e  Liponyssus bacoti, t h e  t r o p i c a l  r a t  
m i t e ;  Echinolae1aps echidninus, t h e  r a t  
m i t e ;  and Laelaps hawaii ensi s . F o r  s e p ­
a r a t i n g  t h e  v a r i o u s  s p e c i e s  o f  m i t e s ,  
c o m p a r i s o n s  a r e  ma d e  o f  t h e  s i z e  a nd  
s h a p e  o f  t h e i r  v e n t r a l  and a n a l  p l a t e s ,  
and o f  t h e  r e l a t i o n s h i p  o f  t h e s e  p l a t e s  
t o  e a c h  o t h e r .  T h e s e  c h a r a c t e r s  a r e  u s e d  
o n l y  f o r  s e p a r a t i n g  t h e  f e m a l e s .  T h e  
m a l e s  a r e  f o u n d  l e s s  c o m m o n l y ,  and h a v e  
n o t  y e t  b e e n  d e s c r i b e d  f o r  s o me  s p e c i e s .

Two o t h e r  s p e c i e s  f o u n d  l e s s  f r e ­
q u e n t l y  o n  r a t s  a r e  Artricholaelaps 
g 1 as go wi a n d  Eu laelaps s t abu 1 a r i s . 
Art richolaelaps glasgowi h a s  a much r e ­
d u c e d  v e n t r a l  p l a t e  and an a n a l  p l a t e  
a s  b r o a d  a s  i t  i s  l o n g .  Eulaelaps stabu- 
laris h a s  a l a r g e ,  w e l l  d e v e l o p e d  v e n t r a l  
p l a t e  s l i g h t l y  c o n c a v e  a t  t h e  p o s t e r i o r  
p a r t ,  a n d  a n  a n a l  p l a t e  much b r o a d e r  
t h a n  l o n g ,  Artricholaelaps glasgowi i s  a 
b l o o d - s u c k i n g  s p e c i e s ,  b u t  Eulaelaps 
s t a b u 1 aris  i s  n o t .

F i g u r e  7 .  V e n t r a l  S u r f a c e  o f  Ma l e  M i t e .

T a x o n o m i c  i n v e s t i g a t i o n s  o f  t h e  
Acariña  h a v e  b e e n  s o m e w h a t  m e a g r e .  I n  
t h e  s h o r t  t i m e  t h a t  DDT h a s  b e e n  u s e d  
i n  t h e  T y p h u s  C o n t r o l  P r o g r a m,  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  r e s u l t s  h a s  s hown  
t h a t  s e v e r a l  a d d i t i o n a l  s p e c i e s  a r e  
q u i t e  c o m m o n  i n  a n u m b e r  o f  l o c a l i ­
t i e s .  A k e y  t o  t h e  s p e c i e s  o f  m i t e s  
m o s t  c o m m o n l y  f o u n d  on r a t s ,  i s  b e i n g  
p r e p a r e d  and w i l l  be  a v a i l a b l e  f o r  d i s ­
t r i b u t i o n  s o o n .

TEMPERATURE AND CLIMATE IN RELATION 
TO RAT E C TOP A R AS I T I S M .  F l e a  a n d  m i t e  
p o p u l a t i o n s  o f  r a t s  t e n d  t o  b e c o m e  
s o m e w h a t  r e d u c e d  d u r i n g  t h e  c o o l e r  
m o n t h s ,  e v e n  t h o u g h  t h e s e  e c t o p a r a s i t e s  
b r e e d  t h r o u g h o u t  t h e  e n t i r e  y e a r  i n  
s o m e  l o c a l i t i e s .  On t h e  o t h e r  h a n d ,  
l i c e  s e l d o m  l e a v e  t h e i r  r a t  h o s t ,  a nd  
t h u s  a r e  n o t  a f f e c t e d  g r e a t l y  by  t e m p e r ­
a t u r e  and  o t h e r  c l i m a t i c  c h a n g e s .  F l e a  
and m i t e  p o p u l a t i o n s  on  r a t s  t e n d  t o  be  
r e l a t i v e l y  u n i f o r m  i n  a n y  l o c a l i t y  a l ­
t h o u g h  a l l  r a t s  may n o t  b e  i n f e s t e d .  
L o u s e  p o p u l a t i o n s ,  h o w e v e r ,  t e n d  t o  b e  
e i t h e r  e x t r e m e l y  h i g h  o r  e x t r e m e l y  l o w  
o n  i n d i v i d u a l  r a t s .  I n  g e n e r a l ,  e x t e n ­
s i v e  d i s t r i b u t i o n  o f  p a r a s i t e s  s e e m s  t o  
b e  c o r r e l a t e d  w i t h  t h e  p r e s e n c e  o f  a d e ­
q u a t e  a m b u l a t o r y  l e g s ,  o v o v i v i p a r i t y ,  
t h e  l a y i n g  o f  e g g s  away  f r o m t h e  h o s t ,  
a n d  s o m e  a b i l i t y  t o  t o l e r a t e  t e m p e r ­
a t u r e  a nd  o t h e r  c l i m a t i c  c h a n g e s .  Many  
s p e c i e s  w h i c h  a r e  l i m i t e d  i n  t h e i r  d i s ­
t r i b u t i o n  a r e  c h a r a c t e r i z e d  b y  t h e  p r e s ­
e n c e  o f  d e g e n e r a t e  d i g e s t i v e  o r g a n s ,  
s p e c i a l i z e d  p r e h e n s i l e  o r g a n s ,  r e d u c e d  
l o c o m o t o r  a b i l i t y ,  a n d  a d a p t a t i o n  t o  
a s p e c i f i c  h o s t .

As  d a t a  c o n c e r n i n g  p a r a s i t e  d i s t r i ­
b u t i o n  a r e  s o me w h a t  l i m i t e d ,  o n l y  g e n ­
e r a l  s t a t e m e n t s  c a n  b e  made as  t o  t h e i r  
d i s t r i b u t i o n  and a b un d a nc e .  The o r i e n t a l  
r a t  f l e a ,  Xenopsylla cheopis i s  m o s t  
a b u n d a n t  i n  warm c l i m a t e s .  Nosopsyllus 
fasciatus, t h e  r a t  f l e a ,  r e p l a c e s  Xenop­
sylla cheopis t o  a c e r t a i n  e x t e n t  d u r i n g  
t h e  c o o l e r  m o n t h s ,  a n d  i s  g e n e r a l l y  
m o s t  a b u n d a n t  i n  t h e  m o r e  t e m p e r a t e  
c l i m a t e s .  T h e  t r o p i c a l  r a t  m i t e ,  Lipon­
yssus bacoti  s e e m s  t o  p r e f e r  a s u b ­
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t r o p i c a l  c l i m a t e  and i s  f o u n d  more  c o m­
m o n l y  i n  w a r m  t h a n  i n  c o l d  r e g i o n s .  
E c h i n o l  a e l a p s  e c h i d n i n u s  a n d  L a e l a p s  
h a w a i i e n s i s  a r e  a b o u t  e q u a l l y  a b u n d a n t  
i n  t h e  mo r e  t e m p e r a t e  z o n e s .  T h e  d i s ­
t r i b u t i o n  o f  A r t r i c h o l a e l a p s  g la s g o w i  
a n d  E u l a e l a p s  s t a b u l a r i s  i s  s o m e w h a t  

s c a t t e r e d .

ECTOPARASITES AND TYPHUS FEVER. The
s i g n i f i c a n c e  o f  r a t  e c t o p a r a s i t e s  i n  
t h e  e p i d e m i o l o g y  o f  mu r i n e  t y p h u s  f e v e r  
i s  n o t  e n t i r e l y  u n d e r s t o o d .  H o w e v e r ,  
e x p e r i m e n t s  h a v e  s h o w n  t h a t  c e r t a i n  
f l e a s ,  m i t e s ,  a nd  l i c e ,  a r e  c a p a b l e  o f  
m a i n t a i n i n g  r e s e r v o i r s  o f  t h i s  d i s e a s e  
a m o n g  r o d e n t s .  Two  s p e c i e s  o f  f l e a s ,  
X e n o p s y l 1 a c h e o p i s  and N o s o p s y l l u s  f a c -  
i a t u s  h a v e  b e e n  i n c r i m i n a t e d ,  a s  h a v e  
t h e  t r o p i c a l  r a t  m i t e ,  Lip onvssus  b a c o t i ,

a n d  t h e  r a t  l o u s e  P o l y p l a x  s p i r tu l o s a .

R e c e n t  i n v e s t i g a t i o n s  h a v e  d e m o n ­
s t r a t e d  t h a t  D D T  d u s t  c a n  b e  u s e d  s u c ­
c e s s f u l l y  t o  r e d u c e  t h e  n u m b e r s  o f  c e r ­
t a i n  r a t  e c t o p a r a s i t e s ,  p a r t i c u l a r l y  t h e  
f l e a s .  A p p l i c a t i o n  o f  t h e  d u s t  i s  a 
s i m p l e  a n d  r a p i d  p r o c e d u r e .  I t  i s  e x ­
p e c t e d  t h a t  D D T  d u s t  w i l l  p r o v e  t o  b e  
an i m p o r t a n t  me a n s  o f  c o n t r o l l i n g  e p i ­
d e m i c s  o r  s u d d e n  o u t b r e a k s  o f  m u r i n e  
t y p h u s  f e v e r .  I f  i t  a l s o  p r o v e s  e f f e c t i v e  
i n  p r e v e n t i n g  i n f e c t i o n  among r a t s ,  i t  
w i l l  b e  a n  i m p o r t a n t  m e a n s  o f  l o n g  
r a n g e  t y p h u s  p r e v e n t i o n .  H o w e v e r ,  i t  
i s  b e l i e v e d  t h a t  DDT d u s t i n g  m u s t  b e  
u s e d  a s  a s u p p l e m e n t  t o ,  r a t h e r  t h a n  
a s u b s t i t u t e  f o r  p e r m a n e n t  s a n i t a t i o n  
m e a s u r e s  s u c h  a s  r a t  s t o p p a g e  a n d  r a t  
e r a d i c a t i o n  i n  p u b l i c  h e a l t h  p r o g r a m s .

FIG. I CONTROL OF X. CHEOPIS F LEA S  WITH 10%  DDT DUST 
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CARTER MEMORIAL 
LABORATORY NOTES

TYPHUS  CONTROL I N V E S T I G A T I O N S

A d d i t i o n a l  i n f o r m a t i o n  c o n c e r n i n g  
t h e  e f f e c t i v e n e s s  o f  DDT d u s t  u s e d  
a g a i n s t  r a t  e c t o p a r a s i t e s  h a s  b e e n  s e ­
c u r e d .  D a t a  w e r e  c o l l e c t e d  f r o m  e l e v e n  
e s t a b l i s h m e n t s ,  i n c l u d i n g  t h r e e  m e a t  
and g r o c e r y  s t o r e s ,  t wo  w h o l e s a l e  g r o ­
c e r i e s ,  t w o  p o u l t r y  s t o r e s ,  o n e  c a f e ,  
o n e  w a r e h o u s e ,  o n e  f e e d  s t o r e ,  and o n e  
c h i c k e n  h a t c h e r y .  T e n  p e r c e n t  DDT d u s t  
w a s  u s e d  i n  m o d e r a t e  t o  h e a v y  d o s a g e s  
o f  a p p r o x i m a t e l y  e i g h t  p o u n d s  p e r  e s ­
t a b l i s h m e n t .  F i g .  1,  p a g e  6 ,  p r e s e n t s  
g r a p h i c a l l y  t h e  c o n t r o l  o f  Xenopsylla 
cheopis o b t a i n e d  b y  t h e  u s e  o f  DDT d u s t s ,  
a s  w e i g h t e d  by  n o r ma l  p o p u l a t i o n  o b s e r ­
v a t i o n s  o v e r  t h e  s ame  p e r i o d .

E f f e c t s  o f  n o r ma l  r e s i d u a l  s p r a y i n g  
p r o c e d u r e s  upon r a t  e c t o p a r a s i t e s  w e r e  
o b s e r v e d  i n  n i n e  r e s i d e n c e s  a n d  t h r e e  
r e s t a u r a n t s .  The b u i l d i n g s  w e r e  s p r a y e d  
w i t h  a n o r ma l  r e s i d u a l  s p r a y  o f  2 0 0  mg.  
p e r  s q u a r e  f o o t ,  a p p l i e d  o n l y  t o  w a l l s  
and c e i l i n g s .  E x a m i n a t i o n s  o f  r a t s  w e r e  
made b e f o r e  s p r a y i n g  was  d o n e  and a g a i n  
s i x  t o  t w e l v e  d a y s  a f t e r w a r d s .  R e s u l t s  
i n d i c a t e d  a r e d u c t i o n  o f  a l m o s t  97% o f  
t h e  e c t o p a r a s i t e s ,  b a s e d  o n  t h e  p r e ­
t r e a t m e n t  p o p u l a t i o n .

ANTU S T U D I E S

I n i t i a l  t e s t s  o f  ANTU h a v e  b e e n  made  
t o  d e t e r m i n e  t h e  p o s s i b i l i t i e s  o f  u s i n g  
t h i s  r o d e n t i c i d e  a s  a p o i s o n  i n  c o m b i ­
n a t i o n  w i t h  DDT.  T h e  f o r m u l a  u s e d  i n ­
c l u d e d  20% ANTU, 8% DDT, a nd  7 2% p y r o -  
p h y l l i t e .  T h e  d u s t  was  b l o w n  i n t o  r a t  
h o l e s  and bur r o ws  w i t h  c y a n o g a s  d u s t e r s ,  
and a p p l i e d  t o  r a t  r u n s  w i t h  hand  s h a k ­
e r s ,  T h e  a m o u n t  u s e d  v a r i e d  w i t h  t h e  
d e n s i t y  o f  t he  r a t  p o p u l a t i o n .  In p l a c e s  
w h e r e  r a t s  t r a v e l  i t  w a s  a p p l i e d  g e n ­
e r o u s l y .  A p p a r e n t l y  t h e  r a t s  d i d  n o t  
a v o i d  t h e  d u s t e d  a r e a s  o r  b u r r o w s ,  f o r  
t h e  d u s t  wa s  d i s t u r b e d  o r  w i p e d  up i n  
many p l a c e s ;  i n  o t h e r s ,  r a t  t r a c k s  we r e  
e v i d e n t .

At  t i m e s  i t  wa s  d i f f i c u l t  t o  e s t i ­
m a t e  t h e  n u m b e r  o f  k i l l s  a m o n g  t h e  
r a t  p o p u l a t i o n  b e c a u s e  o f  t h e  s c a r c i t y  
o f  d e a d  r a t s .  A c c o r d i n g  t o  s ome  i n v e s ­
t i g a t o r s ,  h o w e v e r ,  r a t s  t e n d  t o  r e ­
m a i n  i n  b u r r o w s  d u s t e d  w i t h  ANTU a n d  
t o  d i e  t h e r e .  T h i s  may  h a v e  b e e n  t h e  
c a s e  i n  a c e r t a i n  s h i p y a r d  w h e r e  w o r k ­
men o b s e r v e d  o n l y  a f e w  d e a d  r a t s  o n  
t h e  p r e m i s e s  a f t e r  ANTI; d u s t i n g  o p ­
e r a t i o n s .  L i v e  s p e c i m e n s  w e r e  m u c h  
l e s s  i n  e v i d e n c e  a f t e r  t h e  d u s t i n g  
t h a n  t h e y  w e r e  b e f o r e .

T h e  g r e a t e s t  n umbe r  o f  k i l l s  o c c u r ­
r e d  w i t h i n  t h e  f i r s t  f i f t e e n  t o  t w e n t y  
h o u r s  a f t e r  a p p l i c a t i o n  o f  ANTU. U s u ­
a l l y  a f e w  s i c k  r a t s  w e r e  s e e n  d u r i n g  
t h e  f i r s t  i n s p e c t i o n .  K i l l i n g  e x t e n d e d  
o v e r  a p e r i o d  o f  s e v e n  d a y s ;  f e w  r a t s ,  
h o w e v e r ,  d i e d  a f t e r  t h e  f o u r t h  d a y .  As  
i n d i c a t e d  by  s u b s e q u e n t  p o i s o n i n g s  w i t h  
1 0 8 0  a n d  b y  t r a p p i n g ,  s o m e  r a t s  r e ­
m a i n e d  a l i v e  i n  a l l  t h e  e s t a b l i s h m e n t s  
t r e a t e d .

S i n c e  r a t s  d e v e l o p  a t o l e r a n c e  t o  
ANTU v e r y  q u i c k l y  w h e n  a s u b - l e t h a l  
a m o u n t  i s  t a k e n ,  i t  i s  f e l t  t h a t  e v e n  
b e t t e r  r e s u l t s  mi g h t  h a v e  b e e n  o b t a i n e d  
i f  d u s t  w i t h  more  t h a n  a 20% ANTU c o n ­
t e n t  h a d  b e e n  u s e d .  I n  t h e  n e x t  s e r i e s  
o f  t e s t s  a d u s t  c o m p o s e d  o f  50% ANTU 
a n d  10% DDT w i l l  b e  u s e d .

ANOPHELINE  HOST PREFERENCE S T U D IE S

S p e c i m e n s  o f  f e m a l e  Anopheles quad- 
rimaculatus w e r e  c o l l e c t e d  f r o m s p r a y e d  
a n d  u n s p r a y e d  s e c t i o n s  o f  t h e  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  t h e  e x ­
t e n d e d  MCV.A p r o g r a m .  Th e  a c c o m p a n y i n g  
t a b l e  ( S e e  p a g e  8 ,  T a b l e  I . )  s h o w s  a 
c o m p a r i s o n  o f  n u m b e r s  o f  s p e c i m e n s  f rom  
e a c h  a r e a  w h i c h  f e d  o n  h u m a n  b l o o d .  
As  i n d i c a t e d ,  t h e  numbe r  o f  m o s q u i t o e s  
f e e d i n g  o n  h u ma n  b l o o d  w a s  a b o u t  8 0  
t o  8 5  p e r c e n t  g r e a t e r  a mong  s p e c i m e n s  
f r o m  u n s p r a y e d  a r e a s  t h a n  a mo n g  t h o s e  
c o l l e c t e d  i n  s p r a y e d  a r e a s .

Courtesy Of the David J 'Sencer CDC Museu



T A B L E  I

R E S U L T S  OF T E S T S  F OR HUMAN B L O O D  M E A L S  

O F  A .  Q U A D R I M A C U L A T U S  S P E C I M E N S  

FROM S P R A Y E D  AND U N S P R A Y E D  A R E A S

S T A T E

S P R A Y E D  A R E A U N S P R A Y E D  A R E A

NUMBER
S P E C I M E N S

T E S T E D

A .  Q U A D R I M A C U L A T U S  
N O . F E E D I N G  ON 

HUMAN B L O O D

NUMBE R 
S P E C  I M E N S  

T E S T E D

A .  Q U A D R I M A C U L A T U S  
N O .  F E E D I N G  ON 

HUMAN B L O O D

A 1 a b a m a 1 1 0 0 8 0

F l o r  i d a 5 9 1 1 ,  3 9 3 13

L o u i  s  i  an a 5 6 0 59 0

M i s s i s  s i p p i 3 2 4 5 5 7 4

Mi  s s o u r i 3 7 0 ----- -  -

Ok 1 a h o ma 6 8 1 2 1

S . C a r o l i n a 2 ,  5 9 1 1 6 2 9 18

T e n n e s s e e 4 5 7 2 2 2 0

T e x a s 8 0 ----- - -

T O T A L S 3 ,  7 1 0 10 2 ,  1 7 0 3 6

P E R C E N T .2 7 1 . 7

TYPHUS PERSONNEL MAY BE VACC IN AT ED

T h e  M e d i c a l  D i v i s i o n  o f  MCWA a n ­
n o u n c e s  t h a t  t y p h u s  f e v e r  v a c c i n e  i s  now 
a v a i l a b l e  t o  a l l  T y p h u s  C o n t r o l  f i e l d  
e m p l o y e e s  who d e s i r e  t o  b e  v a c c i n a t e d .

Th e  v a c c i n e ,  p r e p a r e d  f r o m c h i c k  em­
b r y o ,  i s  s t i l l  i n  t h e  e x p e r i m e n t a l  s t a g e  
i n  r e g a r d  t o  i t s  known v a l u e  i n  t h e  p r e ­
v e n t i o n  o f  t h e  d i s e a s e  i n  man.  R e c o r d s  
a r e  b e i n g  k e p t  f o r  e a c h  p e r s o n  v a c c i ­
n a t e d .  T h e  M e d i c a l  D i v i s i o n ,  a n d  t h e  
L e d e r l e  Company w h i c h  i s  s u p p l y i n g  t h e  
v a c c i n e ,  w i l l  u s e  t h e s e  d a t a  a s  a b a s i s  
f o r  e v a l u a t i n g  t h e  v a c c i n e .

T h e  v a c c i n e  i s  a d m i n i s t e r e d  s u b ­
c u t a n e o u s l y  i n  t h r e e  d o s e s  o f  o n e  c u b i c  
c e n t i m e t e r  e a c h ,  a t  i n t e r v a l s  o f  f i v e  
t o  s e v e n  d a y s .  B l o o d  s a m p l e s  a r e  t a k e n  
b e f o r e  a n d  a f t e r  v a c c i n a t i o n ,  a n d  t h e  
s p e c i m e n s  s h i p p e d  t o  t h e  L e d e r l e  L a b ­
o r a t o r i e s  f o r  e x a m i n a t i o n .

V a c c i n e s ,  v e n u l e s  f o r  t a k i n g  b l o o d  s a m ­
p l e s ,  and s e t s  o f  r e c o r d  c a r d s  may be  r e q ­
u i s i t i o n e d  f r o m  t h e  M e d i c a l  D i v i s i o n .  
T h e  q u a n t i t y  o f  v a c c i n e  i s  l i m i t e d .

ATLANTA TYPHUS PROGRAM STARTED

A p r o j e c t  p r o p o s a l  f o r  t h e  i n a u g u ­
r a t i o n  o f  a DDT d u s t i n g  a nd  r a t p r o o f -  
i n g  p r o g r a m  i n  t h e  c i t y  o f  A t l a n t a  
w a s  e s t a b l i s h e d  b y  t h e  T r a i n i n g  a n d  
E d u c a t i o n  D i v i s i o n  d u r i n g  O c t o b e r .  
A s s t .  S a n .  ( R )  V i n t o n  W. B a c o n ,  h e a d  
o f  t h e  T y p h u s  C o n t r o l  S e c t i o n  and  f o r ­
m e r l y  c h i e f  o f  t h e  T y p h u s  C o n t r o l  D i ­
v i s i o n  o f  t h e  San A n t o n i o ,  T e x a s ,  H e a l t h  
D e p a r t m e n t ,  was a p p o i n t e d  g e n e r a l  s u p e r ­
v i s o r  f o r  t h e  p r o g r a m .

DDT d u s t i n g  h a s  b e e n  c a r r i e d  o n  b y  
t wo  r e g u l a r  c r e w s ,  a s s i s t e d  b y  t r a i n e e s  
e n r o l l e d  i n  t h e  DDT D u s t i n g  a n d  I n ­
t e n s i v e  T y p h u s  C o n t r o l  c o u r s e s .
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HEADQUARTERS NOTES
NEW F I L M S  A V A I L A B L E

T h e  f o l l o w i n g  m o t i o n  p i c t u r e s  a nd  
f i l m  s t r i p s  a r e  now a v a i l a b l e  f o r  u n r e ­
s t r i c t e d  d i s t r i b u t i o n :

THE REARI NG AND HANDLING OF MOS­
QUI TOES i s  a 6 0 0 - f o o t  s ound m o t i o n  p i c ­
t u r e  i n  b l a c k  and w h i t e ,  s h o w i n g  me t h o d s  
o f  h a n d l i n g  m o s q u i t o e s  i n  i n s e c t a r i e s .  
P r o d u c t i o n  Nu mbe r  i s  MCWA-T E - 4 - 0 0 6 .

MO S Q U I T O  P R O O F I N G  ( E D I T I O N  I I )
i s  a b l a c k  a n d  w h i t e  s o u n d  e d i t i o n  o f  
t h e  o r i g i n a l  m o t i o n  p i c t u r e  i n  c o l o r .  
S u f f i c i e n t  c o p i e s  a r e  on  h a n d  t o  make  
t h i s  f i l m  r e a d i l y  a v a i l a b l e .  Th e  p i c ­
t u r e  i s  4 0 0  f e e t  i n  l e n g t h ;  r u n n i n g  t i m e  
i s  t e n  m i n u t e s .  P r o d u c t i o n  Nu mb e r  i s  
M C W A - T E - 4  - 0 2 6 .  1 .

R e l e a s e d  b y  t h e  OWI, S O L D I E R  FROM 
THE T R O P I C S  i s  a d r a m a t i c  f i l m  s h o w i n g  
h o w  m a l a r i a  m i g h t  b e  t r a n s m i t t e d  i n  
t h e  U n i t e d  S t a t e s  when b r o u g h t  i n t o  t h e  
c o u n t r y  b y  a s o l d i e r  r e t u r n e d  f r o m t h e  
t r o p i c s .  T h i s  i s  a s o u n d  m o t i o n  p i c t u r e  
a b o u t  4 0 0  f e e t  i n  l e n g t h ,  r u n n i n g  t i m e  
ab o ut  t e n  m i n u t e s .  S O L D I E R  FROM THE  
T R O P I C S  i s  a p r o d u c t i o n  o f  t h e  O f ­
f i c e  o f  War I n f o r m a t i o n  r e l e a s e d  t h r o u g h  
MCWA.  P r o d u c t i o n  Number i s  4 - 0 3 0 .

DDT POWER S P RAYI NG i s  a new f i l m  
s t r i p  i n  c o l o r  made  t o  r e p l a c e  t h e  o r ­
i g i n a l  b l a c k  a n d  w h i t e .  T h i s  f i l m  h a s  
a r e c o r d e d  n a r r a t i o n  w h i c h  r u n s  15 m i n ­
u t e s .  P r o d u c t i o n  N u m b e r  i s  MCWA-TE 

r 5 - 0 0 2 .  1 .

S C H I S T O S O M I A S I S  ( E D I T I O N  I )  A f i l m  
s t r i p  i n  f u l l  c o l o r  w i t h  r e c o r d e d  n a r ­
r a t i o n ,  i s  d e s i g n e d  f o r  s h o w i n g  t o  
p h y s i c i a n s  a n d  m e d i c a l  s t u d e n t s .  T h e  
f i l m  r u n s  f i f t e e n  m i n u t e s  a n d  g i v e s  
c l i n i c a l ,  l a b o r a t o r y ,  a n d  t h e r a p e u t i c  
i n f o r m a t i o n  c o n c e r n i n g  t h e  d i s e a s e .  
P r o d u c t i o n  N u mb e r  i s  MCWA- TE- 5 - 0 0 6 .

PERMANENT D I T C H  L I N I N G S  — P a r t  I ,  
M o n o l i t h i c  C o n c r e t e  L i n i n g s  -  i s  a t r a i n ­
i n g  f i l m  s t r i p  i n  n a t u r a l  c o l o r .  The f i l m  
ru n s  15 m i n u t e s  and t h e  P r o d u c t i o n  Num­
b e r  i s  MCWA-TE-5 - 0 3 4 .  T h e  a d v a n t a g e s

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

a r e  s h o w n .
YOUR U N I N V I T E D  GUEST i s  a v a i l a b l e  

i n  a S p a n i s h  e d i t i o n  b l a c k  and w h i t e  f i l m  
s t r i p .  T h i s  f i l m  was  r e l e a s e d  o r i g i n a l l y  
i n  b l a c k  a n d  w h i t e  w i t h  E n g l i s h  n a r r a ­
t i o n .  C o p i e s  a r e  a v a i l a b l e  f o r  i m m e d i ­
a t e  u s e .  P r o d u c t i o n  Number  o f  t h e  E n g l i s h  
v e r s i o n  i s  MCWA-TE-5- 0 0 1 .  The  S p a n i s h  i s  
MCWA-TE-5 - 0 0 1 . 2 .  b o t h  a r e  s o u n d  f i l m s .

THE MALARIA MOSQUITO,  a b l a c k  and  
w h i t e  s i l e n t  f i l m  s t r i p  ma d e  f o r  t h e  
A r k a n s a s  S t a t e  H e a l t h  D e p a r t m e n t ,  i s  
n o w  a v a i l a b l e .  P r o d u c t i o n  N u m b e r  i s  

M C W A - T E - 5 - 0 2 9 .

REC OGNI TI ON  OF RAT S I G N S  I N  DDT 
D U S T I N G ,  a b l a c k  a nd  w h i t e  f i l m  s t r i p  
w i t h  s o u n d ,  h a s  b e e n  r e l e a s e d  r e c e n t l y  
f o r  u n r e s t r i c t e d  d i s t r i b u t i o n .  T h i s  i s  
a t r a i n i n g  p i c t u r e  t o  be  u s e d  i n  t e a c h ­
i n g  l a b o r  c r e w s  t h e  f u n d a m e n t a l s  o f  
r e c o g n i z i n g  r a t  s i g n s  i n  t h e  c o n t r o l  
o f  t y p h u s  w i t h  DDT d u s t .  P r o d u c t i o n  
N u m b e r  i s  MCWA-TE- 5 - 0 2 7  .

M A L A R I A  PAMPHLET  A V A I L A B L E

SO Y O U ’ VE HAD MALARI A i s  t h e  t i t l e  
o f  a p a m p h l e t  n o w  a v a i l a b l e  f o r  r e ­
t u r n e d  v e t e r a n s  who  may b e  c a r r i e r s  o f  
m a l a r i a .  D e s i g n e d  f o r  f r e e  d i s t r i b u t i o n  
t h r o u g h  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 ,  t h e  p a m p h l e t  d e s c r i b e s  w h a t  t h e  
v e t e r a n  c a n  d o  t o  p r o t e c t  t h e  f u t u r e  
h e a l t h  o f  h i m s e l f  a nd  h i s  f a m i l y ,  a nd  
t h e  d e s i r a b i l i t y  o f  c o o p e r a t i o n  i n  c om­
m u n i t y  m a l a r i a  c o n t r o l  e f f o r t s .

A E D E S  A E 6 Y P T I  CAR CAROS

Aedes aegypti s t r e e t  c a r  c a r d s  a r e  
a v a i l a b l e  f o r  p o s t i n g  i n  p u b l i c  c o n v e y ­
a n c e s .  T h e y  s t r e s s  t h e  i m p o r t a n c e  o f  
aegypti c o n t r o l ,  and p o i n t  o u t  wa y s  i n  
w h i c h  t h e  h o u s e h o l d e r  c a n  a i d  i n  c o n ­
t r o l l i n g  t h i s  m o s q u i t o .  Th e  c a r d s  m e a s ­
u r e  a p p r o x i m a t e l y  2 3  b y  28 i n c h e s .  T h e y  
a r e  a v a i l a b l e  f o r  u s e  i n  s t a t e  and l o c a l  
h e a l t h  p r o g r a m s .

Museum



FRENCH O F F I C I A L S  V I S I T  MCWA

D r ,  B e r n a r d  L e  B o u r d e l l e s ,  D i r e c ­
t e u r  R e g i o n a l  d e  l a  S a n t e  and d e  l ’ A s ­
s i s t a n c e  i n  O r l e a n s ,  F r a n c e ,  a n d  h i s  
i n t e r p r e t e r  B r .  P a g e s  o f  t h e  F r e n c h  
A r m y ,  v i s i t e d  MCWA H e a d q u a r t e r s  d u r ­
i n g  O c t o b e r .  T h e y  c a m e  d i r e c t l y  f r o m  
W a s h i n g t o n ,  B.  C.  t o  A t l a n t a ,  w h e r e  
t h e y  o b s e r v e d  a c t i v i t i e s  i n  t h e  MCWA 
H e a d q u a r t e r s  O f f i c e ,  a n d  v i s i t e d  t h e  
v a r i o u s  d i v i s i o n s  o f  t h e  G e o r g i a  S t a t e  
H e a l t h  D e p a r t m e n t .

D r .  L o u r d e l l e s  s a i d  t h a t  t h e  p r i ­
m a r y  p u r p o s e  o f  h i s  t r i p  t o  t h e  U n i t e d  
S t a t e s  w a s  t o  o b s e r v e  m e d i c a l  c a r e  
f a c i l i t i e s  i n  t h i s  c o u n t r y ,  w i t h  a 
v i e w  t o  i m p r o v i n g  f a c i l i t i e s  i n  h i s  
d i s t r i c t  i n  F r a n c e .

A c c o r d i n g  t o  S .  A.  S u r g e o n  R o b e r t
H.  E n g l i s h  w h o  c o n d u c t e d  D r .  B o u r ­
d e l l e s ’ t o u r  o f  t h e  H e a d q u a r t e r s  o f ­
f i c e ,  t h e  v i s i t o r  e x p r e s s e d  a g r e a t  
d e a l  o f  i n t e r e s t  a n d  e n t h u s i a s m  f o r  
t h e  d e v e l o p m e n t s  w h i c h  h e  o b s e r v e d  
i n  t h i s  c o u n t r y ,  a n d  w a s  e s p e c i a l l y  
i n t e r e s t e d  i n  t h e  m e t h o d s  u s e d  i n  
t r a i n i n g  p u b l i c  h e a l t h  w o r k e r s .

V I S I T O R S  TO HEADQUARTERS

R e c e n t  v i s i t o r s  t o  t h e  MCWA H e a d ­
q u a r t e r s  O f f i c e  i n c l u d e d  D r .  J .  R.  
H e r r e r a ,  D i r e c t o r  G e n e r a l  o f  P u b l i c  
H e a l t h  o f  G u a t e m a l a .  O f  p a r t i c u l a r  
i n t e r e s t  t o  Dr .  H e r r e r a  w e r e  t h e  n e w  
T r o p i c a l  D i s e a s e  L a b o r a t o r y  a n d  t h e  
t y p h u s  a n d  m a l a r i a  f i l m s  s h o w n  h i m  
i n  t h e  I n - S e r v i c e  T r a i n i n g  S e c t i o n  
o f  t h e  T r a i n i n g  D i v i s i o n .

L t . A l b e r t  E.  Me a d ,  f r o m  O a k l a n d ,  
C a l i f o r n i a ,  v i s i t e d  t h e  I n - S e r v i c e  
T r a i n i n g  S e c t i o n  t o  o b t a i n  i n f o r m a ­
t i o n  o q  t h e  T y p h u s  C o n t r o l  P r o g r a m .

V i s i t o r s  t o  t h e  r e s i d u a l  d u s t i n g  
p r o g r a m  i n c l u d e d  D a v i d  W a l d r o p  a n d  
J o h n  B r a n d e n b e r g ,  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 ,  a n d  A s s t .  S a n .  E n g r .  ( R )  
J o e  B e a l l ,  A s s i s t a n t  S t a t e  D i r e c t o r  
o f  T y p h u s  C o n t r o l ,  S t a t e  o f  G e o r g i a .

N o v e m b e r  v i s i t o r s  t o  t h e  I n - S e r ­
v i c e  T r a i n i n g  S e c t i o n  i n c l u d e d  M i s s  
M a r g a r e t  E.  B a r r o n ,  C h i e f ,  E m p l o y e e  
C o u n c i l i n g  a n d  S e r v i c e ,  D i v i s i o n  o f  
P e r s o n n e l  M a n a g e m e n t ,  F . S . A . , W a s h ­
i n g t o n ,  D.  C.  ; Dr ,  M. A. A b b a s y ,  P r o f .  
H y g i e n e  a n d  R e v .  M e d i c i n e ,  F a r o u k  I 
U n i v e r s i t y ,  A l e x a n d r i a ,  E g y p t ;  Mr .  
Wah C h o y  C h i n g ,  UNKRA H e a l t h  D i v i ­
s i o n ,  W a s h i n g t o n ,  D.  C , ; Dr .  S m i l j a n a  
M i k a c i c ,  Z a g r e b  H y g i e n i c  I n s t i t u t e ,  
Y u g o s l a v i a ;  S r .  S u r g e o n  ( R )  F r a n c i s c o  
J .  D y ,  O f f i c e  o f  U.  S.  H i g h  C o m m i s ­

s i o n ,  S a n  F r a n c i s c o ,  C a l . ; a n d  D r .  
h e r n a n d o  R e y ,  D i v i s i o n  o f  M a l a r i o l o g y  
B o g o t a ,  C o l o m b i a .

U p o n  r e q u e s t ,  v i s i t o r s  w e r e  s u p ­
p l i e d  c o m p l e t e  s e t s  o f  l i t e r a t u r e ,  
t r a i n i n g  a i d s ,  a nd  f i l m s .

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

A d d i t i o n s  t o  t h e  s t a f f  o f  t h e  T r a i n ­
i n g  a nd  E d u c a t i o n  D i v i s i o n  d u r i n g  O c ­
t o b e r  i n c l u d e  M i s s  S a r a  M c C o r k l e ,  who  
w i l l  a s s i s t  i n  p r o t o  z o o  l o g i c a l  w o r k ,  
and A s s t ,  San.  ( R)  G e o f f r e y  M. J e f f e r y .  
B r .  J e f f e r y ,  f o r m e r l y  w i t h  TVA a t  W i l ­
s o n  Da m,  h a s  b e e n  a s s i g n e d  t o  d u t y  
w i t h  t h e  P r o f e s s i o n a l  R e l a t i o n s  S e c ­
t i o n .

REFRESHER  COURSE B E G IN S

The  f i r s t  c l a s s  o f  l a b o r a t o r y  t e c h ­
n i c i a n s  t o  t a k e  t h e  s i x - w e e k  r e f r e s h ­
e r  c o u r s e  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 ,  s t a r t e d  O c t o b e r  
1,  u n d e r  t h e  d i r e c t i o n  o f  S u r g e o n  S e ­
w a r d  E .  M i l l e r ,  H e a d  o f  t h e  T r o p i c a l  
D i s e a s e  S e c t i o n .

D u r i n g  t h e  f i r s t  t w o  w e e k s  o f  t h e  
c o u r s e ,  t h e  c l a s s  s t u d i e d  t h e  m a l a r i a  
p a r a s i t e ,  u n d e r  M i s s  A i m e e  W i l c o x  o f  
t h e  M e m p h i s  l a b o r a t o r y .  T h e  p r o g r a m  
f o r  t h e  n e x t  f o u r  w e e k s  c o n s i s t e d  o f  
a s t u d y  o f  g e n e r a l  p r o t o z o o l o g y  a n d  
h e l m i n t h o l o g y .

T h e  n e x t  c l a s s  i s  s c h e d u l e d  t o  
s t a r t  J  a n u a r y  7 .
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HOWARD AD D R ES SES  E N G I N E E R S

S a n .  ( R )  R.  S .  h o w a r d ,  J r .  g a v e  
an i l l u s t r a t e d  l e c t u r e  on  m a l a r i a  c o n ­
t r o l  t o  t h e  A t l a n t a  C h a p t e r  o f  t h e  
A m e r i c a n  S o c i e t y  o f  M i l i t a r y  E n g i ­
n e e r s  o n  O c t o b e r  8 .

T H I R T Y - O N E  COMPLETE TYPHUS COURSE

The  f o u r t h  s i x - w e e k  i n t e n s i v e  c o u r s e  
i n  t y p h u s  c o n t r o l ,  w i t h  a t o t a l  e n ­
r o l l m e n t  o f  3 1 ,  w a s  c o m p l e t e d  L e e .  
1 4 .  A s s t .  S a n .  ( R )  V i n t o n  W, B a c o n  
w a s  i n  c h a r g e  o f  t h e  c o u r s e .

NEWLY CO M M IS S IO N ED  O F F I C E R S

T w o  n e w l y - c o m m i s s i o n e d  o f f i c e r s  
r e p o r t i n g  f o r  a c t i v e  d u t y  i n  O c t o b e r  

w e r e  A s s t .  S a n .  ( R )  h a r o l d  A n s e l l  and  
S a n .  ( R )  N.  B a d e r  who w e r e  a s s i g n e d  t o  
t h e  t y p h u s  c o u r s e .  L p o n  c o m p l e t i o n  
o f  t h e  c o u r s e ,  D r .  b a d e r  r e p o r t e d  t o  
T h o m a s v i l i e  f o r  t h e  S o u t h e r n  G e o r g i a  
T y p h u s  C o n t r o l  I n v e s t i g a t i o n  p r o g r a m .  
L t .  A n s e l l  w a s  a s s i g n e d  t o  A l b a n y ,  

G e o r g i a .

MURRAY R E C E I V E S  TRANSFER

S .  A.  E n g r .  ( R )  W i l l i a m  C.  M u r r a y  
h a s  b e e n  t r a n s f e r r e d  f r o m  t h e  A r k a n s a s  
MCWA p r o g r a m  t o  t h e  I m p o u n d e d  W a t e r s  
S e c t i o n  h e a d q u a r t e r s  i n  A t l a n t a .

S A N I T A R I A N S  STUDY IN S E C T S

A o n e - d a y  c o u r s e  on  I n s e c t s  o f  P u b ­
l i c  h e a l t h  I m p o r t a n c e  w a s  p r e s e n t e d  
D e c .  7 ,  b y  S .  A.  E n g r .  ( R )  E r n e s t  P .  
D u b u q u e  t o  s a n i t a r i a n s  e n r o l l e d  i n  

t h e  P u b l i c  H e a l t h  I n t e r n e s h i p  t r a i n ­
i n g  c o u r s e .  T h e  c o u r s e  i n c l u d e d  a d e ­
m o n s t r a t i o n  o f  i n s e c t s  o f  P u b l i c  h e a l t h  
i m p o r t a n c e ;  a b r i e f  a c c o u n t  o f  t h e  
M u r i n e  T y p h u s  C o n t r o l  p r o g r a m ;  a d i s ­
c u s s i o n  o f  i n s e c t  c o n t r o l ;  a d e m o n ­

s t r a t i o n  o f  DDT s p r a y i n g  a n d  d u s t i n g ;  
t h e  s h o w i n g  o f  f i l m s  o n  i n s e c t s  a n d  
t h e  u s e  o f  DDT; a n d  t h e  d i s t r i b u t i o n  
o f  l i t e r a t u r e  o n  i n s e c t s  a n d  t h e i r  
c o n t r o l  w i t h  DDT.

TWO NEW COURSES OFFERED

T r a i n i n g  c o u r s e s  f o r  O c t o b e r  c o n ­
s i s t e d  o f  t w o  t w o - w e e k  c o u r s e s  i n  r e ­
s i d u a l  d u s t i n g  f o r  t y p h u s  c o n t r o l  and  
a t w o - d a y  p r e s e n t a t i o n  o f  m e d i c a l  e n ­
t o m o l o g y  t o  t r a i n e e s  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  
c l a s s ,  T h i r t y - t h r e e  c o m p l e t e d  t h e  
c o u r s e :

T h e  t w o - d a y  c o u r s e  i n  m e d i c a l  e n ­
t o m o l o g y  c o v e r e d  t h e  f o l l o w i n g  o u t ­
l i n e .

I .  P a r a s i t e s  and P a r a s i t i s m
I I .  T y p e s  o f  D i s e a s e s  T r a n s m i t t e d  b y  

A r t  h r o p o d s
I I I .  G e n e r a l  C l a s s i f i c a t i o n  a n d  L i f e  

H i s t o r y  o f  A r t h r o p o d s .
I V .  L a b o r a t o r y  E x e r c i s e s  i n  I d e n t i ­

f i c a t i o n  o f  C e r t a i n  A r t h r o p o d s  
t o  C l a s s e s  o r  O r d e r s .

1.  I d e n t i f i c a t i o n  o f  c l a s s e s  
o f  A r t h r o p o d s  o f  m e d i c a l  
i  mpo r t a n c  e

2 .  I d e n t i f i c a t i o n  o f  o r d e r s  
o f  A r a c h n i d s  o f  m e d i c a l  
i m p o  r t  a n c e  .

3 .  I d e n t i f i c a t i o n  o f  o r d e r s  
o f  I n s e c t s  o f  m e d i c a l  i m ­
p o  r t  a n c e .

V.  C h a r a c t e r i s t i c s ,  L i f e  h i s t o r y ,
D i s t r i b u t i o n ,  a n d  R o l e  i n  t r a n s ­
mi  s s i o n o f h u m a n  D i s e a s e s  o f  t h e  
V a r i o u s  S p e c i e s  o  f A r t h r o p o d s  o f  
M e d i c a l  I m p o r t a n c e .

V I .  L a b o r a t o r y  E x e r c i s e s  i n  t h e  I d e n ­
t i f i c a t i o n  o f Some I m p o r t a n t  Mem­
b e r s  o f  t h e  O r d e r s  P e m i p t e r a  and  
D i p t  e r a .

V I I .  P r a c t i c e  i n  t h e  L s e  o f  K e y s  f o r  
I d e n t i f y i n g  C e r t a i n  A r t h r o p o d s  
t o  S p e c i e s .

1.  F l e a s  2 .  M o s q u i t o e s
V I I I .  P r a c t i c e  i n  C e n e r a l  R e c o g n i t i o n  

o f  V a r i o u s  L i f e  H i s t o r y  S t a g e s  
o t h e r  t h a n  t h e  A d u l t  S t a g e .

1 .  Anophe l ine  l a r v a e
I X.  C o n t r o l  o f  A r t h r o p o d s  o f  M e d i c a l  

I m p o r t a n c e .
X.  D e m o n s t r a t i o n  o f  C o n t r o l  Work.
X I .  S o u r c e s  o f  L i t e r a t u r e  f o r  R e f e r ­

e n c e  .
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DIVISION NOTES
SAVANNAH SET S  NEW PLANES

T h e  E n g i n e e r i n g  D i v i s i o n  h a s  a n ­
n o u n c e d  t h e  p u r c h a s e  o f  t w o  a i r p l a n e s  
t o  b e  u s e d  f o r  t h e r m a l  a e r o s o l  e x ­

p e r i m e n t a l  wo r k  a t  S a v a n n a h ,  C a .  T h e  
p l a n e s ,  f o r m e r l y  owned  b y  t h e  Army,  and  
u s e d  i n  TVA w o r k  a t  M u s c l e  S h o a l s ,  
A l a . ,  w e r e  f e r r i e d  t o  S a v a n n a h  d u r i n g  
t h e  w e e k  o f  O c t o b e r  1 5 .

HENDERSON INSTRUCTS AT COLUMB IA

S r .  S a n .  E n g r .  ( R )  J o h n  M. H e n d e r ­
s o n ,  h e a d  o f  t h e  E n g i n e e r i n g  D i v i s i o n ,  
w a s  o n  t e m p o r a r y  d e t a i l  f o r  s i x  w e e k s  
i n  S e p t e m b e r  and O c t o b e r  a t  C o l u m b i a  
U n i v e r s i t y  i n  Ne w Y o r k .  As  P r o f e s s o r  
o f  S a n i t a r y  S c i e n c e ,  H e n d e r s o n  c o n ­

d u c t e d  a c l a s s  f o r  t h i r t y - t h r e e  g r a ­
d u a t e  s t u d e n t s  wh o  w e r e  c a n d i d a t e s  
f o r  t h e  d e g r e e  o f  M a s t e r  o f  P u b l i c  
h e a l t h .

HYACINTH ER A D IC A T IO N  
IN SOUTHERN S TATES

T h e  U n i t e d  S t a t e s  P u b l i c  H e a l t h  
S e r v i c e  h a s  b e e n  i n v i t e d  t o  c o o p e r a t e  

a n d  p a r t i c i p a t e  i n  s t u d i e s  t o  b e  c o n ­
d u c t e d  b y  t h e  War D e p a r t m e n t ,  O f f i c e  
o f  t h e  C h i e f  E n g i n e e r ,  o n  t h e  p o s s i ­
b i l i t i e s  o f  w a t e r  h y a c i n t h  e r a d i c a ­
t i o n  i n  t h e  s o u t h e r n  s t a t e s .  P l a n s  
f o r  t h e  i n a u g u r a t i o n  o f  t h e s e  s t u d i e s  
a r e  now b e i n g  made  b y  t h e  War D e p a r t ­
m e n t  . ‘

T e n t a t i v e  a s s i g n m e n t s  t o  D i v i s i o n ­
a l  C o m m i t t e e s  t o  w o r k  o u t  d e t a i l s  o f  
t h e  s t u d i e s  a r e  a s  f o l l o w s :  S r .  S a n .
( R )  G.  H.  B r a d l e y ,  A t l a n t a ,  G e o r g i a ;  
S.  A. San.  ( R)  L e s l i e  D.  B e a d l e ,  T e x a s ;  
a n d  S a n .  ( R )  T r a v i s  E.  M c N e e l ,  M i s s -  

i  s s i p p i .

T R A I N I N G  COURSE FOR S A N I T A R I A N S

A t w o - w e e k  t r a i n i n g  c o u r s e  f o r  s a ­
n i t a r i a n s  w a s  p r e s e n t e d  D e c .  3 - 1 5  b y  
p e r s o n n e l  o f  t h e  I n t e r n e s h i p  T r a i n i n g  
S e c t i o n  o f  t h e  T r a i n i n g  a nd  E d u c a t i o n  
D i v i  s i o n .

T h e  c o u r s e ,  d e v e l o p e d  a t  t h e  r e ­
q u e s t  o f  t h e  A t l a n t a  H e a l t h  D e p a r t ­

m e n t  , c o n s i s t e d  o f  a w e e k  o f  l e c t u r e s  
a n d  d e m o n s t r a t i o n s ,  a n d  a w e e k  o f  s u -  
v i s e d  p r a c t i c a l  t r a i n i n g  i n  c a r r y i n g  
o n  r e s t a u r a n t  s a n i t a t i o n  a c t i v i t i e s  
i n  t h e  f i e l d .  T h e  l e c t u r e s  a nd  d e m o n ­
s t r a t i o n s  i n c l u d e d  s u c h  s u b j e c t s  a s  
t h e  d e v e l o p m e n t  o f  s a n i t a t i o n  p r o ­
g r a m s ;  t h e  U . S . P . H . S .  R e s t a u r e n t  O r ­
d i n a n c e  a nd  C o d e ;  b a c t e r i o l o g y  i n  r e ­
l a t i o n  t o  f o o d  p o i s o n i n g ;  s a n i t i z a ­
t i o n  o f  d i s h e s ;  p e r s o n a l  h y g i e n e  a n d  
h a n d l i n g  o f  u t e n s i l s ;  o r g a n i s m s  i m ­
p o r t a n t  i n  f o o d  p o i s o n i n g ;  i n s e c t s  o f  
p u b l i c  h e a l t h  i m p o r t a n c e ;  m u r i n e  t y p h u s  
c o n t r o l ,  r a t  c o n t r o l ,  a n d  i n s e c t  c o n ­
t r o l ;  a n d  p r a c t i c a l  p r o c e d u r e s  i n  
e d u c a t i o n  a n d  i n s p e c t i o n  r e l a t e d  t o  
f o o d  s a n i t a t i o n .

S r .  S a n ,  E n g r .  E l l i s  S .  T i s d a l e  
a n d  S .  A.  S u r g e o n  R o b e r t  H.  E n g l i s h  
o f  t h e  I n t e r n e s h i p  T r a i n i n g  S e c t i o n  
w e r e  i n  c h a r g e  o f  t h e  c o u r s e .  T h e y  
w e r e  a s s i s t e d  b y  Dr .  T.  H.  B u t t e r w o r t h  
o f  t h e  U . S . P . H . S .  F o o d  a n d  M i l k  C o n ­
t r o l  U n i t ,  W a s h i n g t o n ,  D.  C . ;  S a n .  
E n g r .  ( R )  L.  H. M a l e  o f  t h e  U . S . P . H . S .  
D i s t r i c t  4  O f f i c e ,  Ne w  O r l e a n s ,  L a . ;  
S u r g e o n  S e w a r d  E.  M i l l e r  a n d  s t a f f ,  
L a b o r a t o r y  S e c t i o n ,  T r a i n i n g  a nd  E d u ­
c a t i o n  D i v i s i o n ;  a n d  S ,  A.  E n g r .  ( R )  
E r n e s t  P .  D u b u q u e ,  I n - S e r v i c e  T r a i n ­
i n g  S e c t i o n ,  T r a i n i n g  a n d  E d u c a t i o n  

D i v  i  s  i  o n .

EN TOMOLOGISTS  ATTEND T EXA S  M E E T IN G

' S r .  S a n .  ( R )  G.  H.  B r a d l e y ,  S .  A.  
S a n .  ( R )  H e r b e r t  K n u t s o n ,  a n d  S .  A.  
S a n .  ( R )  R o y  F .  F r i t z  a t t e n d e d  t h e  
a n n u a l  m e e t i n g  o f  t h e  A m e r i c a n  A s s o ­
c i a t i o n  o f  E c o n o m i c  E n t o m o l o g i s t s  h e l d  
D e c e m b e r  3 ,  4 ,  and 5 i n  D a l l a s ,  T e x a s .

At  a s y m p o s i u m  o n  t h e  t r a i n i n g  o f  
e n t o m o l o g i s t s  f o r  s p e c i a l  f i e l d s  o f  
a c t i v i t y  S r .  Sa n .  ( F )  B r a d l e y  and S.  A.  
S a n .  ( R )  K n u t s o n  p r e s e n t e d  a p a p e r  e n ­
t i t l e d ,  “  T h e  T r a i n i n g  o f  E n t o m o l o ­
g i s t s  f o r  P r o f e s s i o n a l  F u b l i c  H e a l t h  
W o r k . ” G a p t .  K n u t s o n  s h o w e d  t h e  f i l m ,  
“ A n o p h e l e s  C e n s u s , ”  a n d  d i s t r i b u t e d  
c o p i e s  o f  MCWA e n t o m o l o g i c a l  t r a i n ­
i n g  a i d s  .
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DDT D U ST IN G  IN SOUTHERN GEO R G IA

I n  c o o p e r a t i o n  w i t h  MCWA, d u r i n g  
D e c e m b e r  T h e  G e o r g i a  S t a t e  H e a l t h  D e ­
p a r t m e n t  s t a r t e d  an  i n v e s t i g a t i o n  p r o ­
g r a m  i n  s o u t h e r n  G e o r g i a  t o  e v a l u a t e  
t h e  u s e  o f  DDT d u s t i n g  i n  t h e  c o n t r o l  
o f  t y p h u s  f e v e r .  S a n .  ( R )  E s s e x  i s  i n  
c h a r g e  o f  f i e l d  o p e r a t i o n s .

NEW STH S E R V I C E  COMMAND 
L I A I S O N  O F F I C E R

E n g r .  P a u l  A n d e r s o n  w a s  a s s i g n e d  
r e c e n t l y  a s  l i a i s o n  o f f i c e r  w i t h  t h e  
9 t h  S e r v i c e  Comma nd,  S a l t  L a k e  C i t y ,  
U t a h .  F o r m e r l y  a s s i s t a n t  s t a t e  MCWA 
d i r e c t o r  f o r  F l o r i d a ,  M a j .  A n d e r s o n  
h a s  j u s t  c o m p l e t e d  an  a s s i g n m e n t  w i t h  
UNRRA.  He  w i l l  b e  c o n c e r n e d  w i t h  a l l  
MCWA a c t i v i t i e s  i n  t h e  9 t h  S e r v i c e  
C o m m a n d ,  w h i c h  c o m p r i s e s  t h e  R o c k y  
M o u n t a i n  s t a t e s  and W a s h i n g t o n ,  Or e g o n ,  

a n d  C a l i  f o r n i a .

T H R E E - D A Y  O R IEN TA T IO N  COURSE

A t h r e e - d a y  o r i e n t a t i o n  c o u r s e  f o r  
T r a i n i n g  a n d  E d u c a t i o n  D i v i s i o n  e m ­
p l o y e e s  w a s  c o n d u c t e d  i n  D e c e m b e r  b y  
t h e  I n - S e r v i c e  T r a i n i n g  s e c t i o n .

IMPOUNDED WATER S T U D I E S  EXPANDED

S r .  S a n .  E n g r .  ( R )  J o h n  M. H e n d e r ­
s o n ,  C h i e f  o f  t h e  E n g i n e e r i n g  D i v i ­
s i o n ,  h a s  a n n o u n c e d  t h a t  t h e  I mp o u n d e d  
W a t e r s  s e c t i o n  w i l l  u n d e r g o  c o n s i d e r ­
a b l e  e x p a n s i o n  d u r i n g  t h e  n e x t  s i x  
m o n t h s .  T h e  e x p a n d e d  p r o g r a m  w i l l  i n ­
c l u d e  a p p r o x i m a t e l y  2 0 0  s t u d i e s  o f  
p o s s i b l e  m a l a r i a  p r o b l e m s  i n v o l v e d  
i n  r e s e r v o i r  a n d  da m c o n s t r u c t i o n  b y  
t h e  U.  S .  E n g i n e e r s .

T h e  s t u d i e s  w i l l  b e  c o n d u c t e d  b y  
t h e  H e a d q u a r t e r s  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  s t a t e  
h e a l t h  o f f i c e r s  a n d  t h e  M e d i c a l  a n d  
E n t o m o l o g i c a l  D i v i s i o n s .  W h i l e  g r e a t ­
e s t  e m p h a s i s  w i l l  b e  g i v e n  t o  p r o ­
j e c t s  i n  e n d e m i c  m a l a r i a  s t a t e s ,  t h e  
p r o g r a m  w i l l  b e  n a t i o n - w i d e  i n  s c o p e  
a n d  w i l l  c o s t  s e v e r a l  m i l l i o n  d o l l a r s .

T o  d a t e ,  r e p o r t s  o n  f i f t e e n  I m ­
p o u n d e d  Wat er  S u r v e y  p r o j e c t s  h a v e  b e e n  
s u b m i t t e d  t o  t h e  U.  S .  E n g i n e e r s ,  and

f i e l d  w o r k  and r o u g h  d r a f t  o f  r e p o r t s  
f o r  t h i r t e e n  o t h e r  p r o j e c t s  h a v e  b e e n  
c o m p l e t e d .  A t o t a l  o f  1 6 0  r e q u e s t s  
f o r  m a l a r i a  s t u d i e s  o n  l a k e s  o r  l a k e  
s i t e s  h a v e  b e e n  r e c e i v e d  s o  f a r  b y  
t h e  I m p o u n d e d  W a t e r s  S e c t i o n .

I n c l u d e d  i n  t h e  s t u d i e s  a r e  an  a p ­
p r a i s a l  o f  e p i d e m i o l o g i c a l  d a t a  o n  
m a l a r i a ,  a s u m m a r y  o f  e n t o m o l o g i c a l  
d a t a ,  and an i n v e s t i g a t i o n  o f  t h e  p h y ­
s i c a l  c h a r a c t e r i s t i c s  o f  t h e  t e r r i ­
t o r y .  On e  o f  t h e  m o s t  i m p o r t a n t  f e a ­
t u r e s  o f  t h e  p r o g r a m  i s  a n  a n a l y s i s  
o f  t h e  r e l a t i o n s h i p  b e t w e e n  r e c r e a ­
t i o n a l  a r e a s  w i t h  h o u s i n g  f a c i l i t i e s  
a n d  a r e a s  f a v o r a b l e  t o  t h e  p r o d u c t i o n  
o f  Anopheles quadrimacu1 atus. T h e  r e ­
p o r t s  c o n t a i n  d e f i n i t e  r e c o m m e n d a t i o n s  
f o r  t h e  c o n s t r u c t i o n ,  m a i n t e n a n c e ,  
a n d  c o r r e c t  p l a n n i n g  o f  t h e  d i f f e r e n t  
a c t i v i t i e s  r e l a t e d  t o  t h e  m a l a r i a  p r o ­
b l e m .

T h e  i m p o u n d e d  w a t e r  s t u d i e s  a r e  
b e i n g  ma d e  d u r i n g  t h e  w i n t e r  m o n t h s ,  
t h e  o f f  s e a s o n  f o r  MCWA c o n t r o l  a c t i ­
v i t i e s .  E n g i n e e r s  i n  t h e  f i e l d  a r e  
b e i n g  r e mo v e d  t e m p o r a r i l y  f r o m t h e  war  
a n d  e x t e n d e d  p r o g r a m s  a nd  a s s i g n e d  t o  

t h e  I m p o u n d e d  W a t e r s  S e c t i o n  f o r  w o r k  
o n  t h i s  n e w  p r o g r a m .

T h e  f o l l o w i n g  p r o j e c t s  w e r e  c o m ­
p l e t e d  a s  o f  N o v .  2 6 .  T h i s  l i s t  i n ­
d i c a t e s  t h e  e n g i n e e r i n g  d i s t r i c t s  i n  
w h i c h  t h e y  a r e  l o c a t e d .  1 .  C r o s s - F l o ­
r i d a  B a r g e  C a n a l ,  J a c k s o n v i l l e ;  2 .  
D e m o p o l i s ,  M o b i l e ,  A l l a t o o n a ,  M o b i l e ;
3 .  W h i t n e y  Dam, G a l v e s t o n ;  4 .  S a n  A n ­
g e l o ,  G a l v e s t o n ;  5 .  C h e r r y  C r e e k ,  D e n ­
v e r ;  6 .  N e w  J e r s e y  S h i p  C a n a l ,  N e w  
Y o r k ;  7 .  C l a r k  H i l l ,  S o u t h  A t l a n t i c ;
8 .  We s t  P o i n t  Wa t e r  S u p p l y ,  Ne w Y o r k ;
9 .  P r o p o s e d  C h a n n e l  B e t w e e n  M a n t e o  
and O r e g o n  I n l e t ,  W i l m i n g t o n ;  1 0 .  T a b l e  
R o c k ,  L i t t l e  R o c k ;  1 1 .  F o r t  P e c k  Dam,  
F o r t  P e c k ;  12 .  B u g g s  I s l a n d ,  N o r f o l k ;  
13.  Mount Mo r r i s ,  B u f f a l o ,  Opt i ma,  T u l s a .

F i e l d  w o r k  h a s  b e e n  c o m p l e t e d  o n  
a l l  s u r v e y s  a s s i g n e d  an u r g e n t  p r i o r ­
i t y  b y  t h e  U.  S .  E n g i n e e r s ,  a n d  r e ­
p o r t s  o n  t h e s e  p r o j e c t s  w i l l  b e  f o r t h ­
c o m i n g  s o o n .
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LITERATURE REVIEW
M a l a r i a  i n  t h e  I p p e r  M i s s i s s i p ­
p i  V a l l e y  1 7 6 0  - 1 9 0 0 .  B y  E d wa r d  
R.  A c k e r k n e c h t .  T h e  J o h n s  H o p k i n s  
P r e s s .  1 9 4 5 .  P a g e s  1 1 1  - 1 4 2 .  
P r i c e  $ 2 . 0 0 .

I n  t h e  m i d d l e  o f  t h e  n i n e t e e n t h  
c e n t u r y ,  m a l a r i a  w a s  p r e v a l e n t  a l o n g  
t h e  e n t i r e  l e n g t h  o f  t h e  M i s s i s s i p p i  
R i v e r ,  b u t  s h o r t l y  a f t e r w a r d s  t h i s  
d i s e a s e  b e g a n  a s t e a d y  r e t r e a t  s o u t h ­
w a r d ,  u n t i l  a t  t h e  p r e s e n t  t i m e ,  i t  
i s  p r a c t i c a l l y  n o n e x i s t e n t  i n  t h e  u p ­
p e r  M i s s i s s i p p i  F i v e r  V a l l e y ,  a n a  i s  
b e c o m i n g  s c a r c e  i n  t h e  s o - c a l l e d  “ ma­
l a r i o u s  S o u t h . ” T h i s  v i r t u a l  d i s a p ­
p e a r a n c e  o f  m a l a r i a  f r o m  t h e  n o r t h e r n  
p a r t  o f  t h e  c o u n t r y  d u r i n g  t h e  p a s t  
s e v e n t y  y e a r s  c o n s t i t u t e s  o n e  o f  t h e  
m o s t  p u z z l i n g  e p i d e m i o l o g i c a l  p r o ­
b l e m s  c o n c e r n i n g  t h e  d i s e a s e .

I n  t h i s  p u b l i c a t i o n  f r o m  t h e  J o h n s  
H o p k i n s  I n s t i t u t e  o f  t h e  L i s t o r y  o f  
M e d i c i n e ,  Dr .  A c k e r k n e c h t  p r e s e n t s  t h e  
m o s t  t h o r o u g h  a n d  c r i t i c a l  a n a l y s i s  
o f  t h i s  i n t e r e s t i n g  p r o b l e m  t h a t  h a s  
y e t  a p p e a r e d  i n  t h e  l i t e r a t u r e .  I n  
t h e  f i r s t  p o r t i o n  o f  t h e  b o o k ,  t h e  
a u t h o r  d i s c u s s e s  t h e  r i s e  a nd  t h e  f a l l  
o f  m a l a r i a  w i t h i n  t h e  f i v e  s t a t e s  t h a t  
b o r d e r  t h e  u p p e r  Mi s s i  s  s i p p  i  R i v e r  - 
I l l i n o i s ,  M i s s o u r i ,  I o w a ,  W i s c o n s i n ,  
a nd  M i n n e s o t a .  I n  t h e  s e c o n d  p o r t i o n ,  
h e  e v a l u a t e s  t h e  v a r i o u s  f a c t o r s  w h i c h  
m i g h t  h a v e  c o n t r i b u t e d  t o  t h e  r e g r e s ­
s i o n  o f  m a l a r i a  f r o m  t h e  v a l l e y .  T h i s  
e p i d e m i o l o g i c a l  s t u d y  h a s  e n t a i l e d  
c a r e f u l  a n d  d i l i g e n t  s e a r c h  t h r o u g h  
a t r e m e n d o u s  n umbe r  o f  h i s t o r i c a l  r e ­
c o r d s  a n d  s c i e n t i f i c  p u b l i c a t i o n s .  
I t  m i g h t  b e  s u s p e c t e d  t h a t  s u c h  a p u b ­
l i c a t i o n  w o u l d  c o n t a i n  s o  m u c h  f a c ­
t u a l  i n f o r m a t i o n  t h a t  i t  w o u l d  b e  d r y  
a n d  u n i n t e r e s t i n g .  A p p a r e n t l y ,  t h e
a u t h o r  w a s  a w a r e  o f  t h i s  p o s s i b i l i t y.
as  i s  i n d i c a t e d  b y  t h e  f o l l o w i n g  s t a t e ­
m e n t  i n  h i s  p r e f a c e :  “ I i n v i t e  t h e
r e a d e r  t o  u s e  a l i t t l e  b i t  o f  h i s  own  
i m a g i n a t i o n  and n o t  t o  f o r g e t  t h e  g r e a t  
human d r a m a  t h a t  i s  h i d d e n  b e h i n d  t h e  
r a t h e r  d r y  s t a t i s t i c s  a n d  q u o t a t i o n s

w h i c h  w i l l  b e  f o u n d  i n  t h e  f o l l o w i n g  
p a g e s . ” h o w e v e r ,  t h e r e  w a s  n o  n e e d  
o f  h i s  b e i n g  c o n c e r n e d ,  f o r  h i s  p u b ­
l i c a t i o n  i s  an i n t e n s e l y  i n t e r e s t i n g  
a n d  e n j o y a b l e  s c i e n t i f i c  m o n o g r a p h .  
C n e  i s  a w a r e  c o n s t a n t l y  t h a t  t h e  a u ­
t h o r ’ s s u b j e c t  i s  “ a p a r t  a n d  p a r c e l  
o f  o n e  o f  t h e  mo s t  f a c i n a t i n g  e p i s o d e s  
i n  h u m a n  h i s t o r y ;  t h e  c o n q u e s t  a n d  
s e t t l e m e n t  o f  t h e  ( l e s t  , t h e  g r e a t  c o n ­
t i n e n t a l  h e a r t  o f  N o r t h  A m e r i c a .  ”

I n  c o n s i d e r i n g  f a c t o r s  w h i c h  m i g h t  
h a v e  p l a y e d  a p a r t  i n  th 'e  d i s a p p e a r ­
a n c e  o f  m a l a r i a  w i t h i n  t h e  r e g i o n ,  t h e  
a u t h o r  d i s c u s s e s  p o p u l a t i o n  m o v e m e n t s ,  
r a i l r o a d s ,  s t e a m s h i p s ,  r i v e r  r e g u l a ­
t i o n s ,  c l e a r i n g ,  c u l t i v a t i o n ,  d r a i n a g e ,  
p r o s p e r i t y ,  h o u s i n g ,  s c r e e n i n g ,  f o o d ,  
e d u c a t i o n ,  c a t t l e  b r e e d i n g ,  m o s q u i ­
t o e s ,  q u i n i n e ,  c l i m a t e ,  a n d  w e a t h e r .  
S e v e r a l  o f  t h e s e  f a c t o r s  h a v e  b e e n  
p r o p o s e d  b y  o t h e r  w r i t e r s  on  t h e  s u b ­
j e c t ,  b u t  n e v e r  b e f o r e  h a s  t h e  a c t u a l  
h i s t o r i c a l  a n d  e p i d e m i o l o g i c a l  e v i ­
d e n c e ,  b o t h  f o r  a nd  a g a i n s t  e a c h  f a c ­
t o r ,  b e e n  g a t h e r e d  t o g e t h e r  i n  s u c h  
a t h o r o u g h  m a n n e r ,  a n d  a n a l y z e d  s o  
c a r e f u l l y .

I t  i s  t h e  g e n e r a l  c o n c l u s i o n  o f  t h e  
a u t h o r  t h a t  no  o n e  f a c t o r  c a n  b e  s i n g ­
l e d  o u t  a s  t h e  ma i n  o r  e x c l u s i v e  a g e n t  
r e s p o n s i b l e  f o r  t h e  d i s a p p e a r a n c e  o f  
m a l a r i a .  T h e  a r r e s t i n g  o f  p o p u l a t i o n  
m o v e m e n t s  and t h e  s h i f t i n g  o f  s e t t l e ­
m e n t s  f r o m  t h e  w a t e r  c o u r s e s  i n l a n d  
w o u l d  s e e m  t o  h a v e  b e e n  o f  c o n s i d e r ­
a b l e  i m p o r t a n c e  o n  t h e  b a s i s  o f  s t a ­

t i s t i c a l  r e l a t i o n s h i p .  T h e  o r g a n i -  
t i o n  o f  d r a i n a g e  e n t e r p r i s e s  a l o n g  t h e  
M i s s i s s i p p i  o c c u r r e d  t o o  l a t e  t o  b e  
o f  a n y  i n f l u e n c e .  T h e  e f f e c t  o f  s m a l l  
s c a l e  l o c a l  d r a i n a g e  i s  i  mp o s s i b l e  t o  
m e a s u r e .  A p p a r e n t l y  t h e r e  i s  a c o r ­
r e l a t i o n  b e t w e e n  t h e  b u i l d i n g  o f  b e t ­
t e r  h o m e s  and t h e  d e c l i n e  o f  m a l a r i a ,  
a l t h o u g h  t h e  s c r e e n i n g  o f  h o m e s  o c ­
c u r r e d  s o  l a t e  t h a t  i t  i s  d i f f i c u l t  
t o  e s t i m a t e  i t s  i n f l u e n c e  on  t h e  d i s ­
a p p e a r a n c e  o f  t h e  d i s e a s e .  T h e  i n ­
c r e a s e  i n  n u m b e r s  o f  d a i r y  c a t t l e ,
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and t h e  g e n e r a l  i n c r e a s e  i n  w e a l t h  
of  t he  r eg i on  o b v i o u s l y  had t h e i r  i n ­
f l u e n c e  upon t he  s i t u a t i o n .  Al t hough  
c l i m a t i c  cond i t i ons  i n  t he  r eg i on  were 
none t oo  f a v o r a b l e  f o r  t h e  t r a n s m i s ­
s i o n  o f  m a l a r i a ,  n e v e r t h e l e s s  t h e y  
were i n  e f f e c t  t h r o u g h o u t  t h e  e n t i r e  
p e r i o d .  The a u t h o r  p o i n t s  o u t ,  “ I t  
i s  w e l l  t o  remember t h a t  m a l a r i a  i n  
t h e  Upper M i s s i s s i p p i  V a l l e y  was not  
k i l l e d  by a s i n g l e  magic b u l l e t ;  t he  
m o n s t e r  was on l y  p u t  i n  c h a i n s ,  t h e  
l i n k s  of  which we have t r i e d  t o  study.  
Each l i n k  of  t he  c h a i n  i s  i m p o r t a n t ,  
and t he  b r ea k i n g  of  one l i n k  may s e t  
f r e e  a g a i n  t he  e v i l  f i e n d . ”

Dr.  Ackerknecht  f u r t h e r  p o i n t s  out  
t h a t  t h e  1940- 42  REPORT ON MALARIA 
SURVEY ALONG THE UPPER MISSI SSI PPI  
RIVER shows t h a t  A n o p h e l e s  q u a d r i -  
m a c u l a  t u s , t h e  main v e c t o r  o f  m a l a ­
r i a ,  i s  found eve rywher e  i n  t h i s  r e -  
t i o n ,  s omet imes  i n  g r e a t  d e n s i t i e s .  
Two d o u b t f u l  v e c t o r s  of  t h e  d i s e a s e ,  
A n o p h e l e s  o c c i d e n t a l i s , and A n o p h e l e s  
w a l k e r i  a l s o  e x i s t  in g r e a t  d e n s i t i e s .  
The Upper M i s s i s s i p p i  V a l l e y  i s  t hus  
a n o t h e r  b e a u t i f u l  exampl e  of  “ Ano- 
p h e l i s m  wi t h o u t  m a l a r i a . ”

The q u e s t i o n  a r i s e s  as t o  whe t her  
t h e s e  A n o p h e l e s  are  a c t u a l l y  t he  same 
“ m o s q u i t o e s ” ment ioned in  t he  heyday 
o f  m a l a r i a  and a r e  i n e f f e c t i v e  o n l y  
b e c a u s e  o f  t h e  l a c k  o f  c a r r i e r s  or  
because  t h e i r  v i c t i ms  have moved away.
The au thor  i n d i c a t e s  t h a t  t he y  seem to 
be the same spec i es  as t hose  d e s c r i be d  
by Howard, Dyar and Knab in  1912-1917.

T h e r e  i s  n o t h i n g  i n  t h e  a u t h o r ' s  
f i n d i n g s  t o  i n d i c a t e  t h a t  t h e r e  i s  a 
c o r r e l a t i o n  be t we en  t h e  t i m e  o f  t h e  
i n t r o d u c t i o n  of  q u i n i n e  and t h e  d e ­
c l i n e  of  ma l a r i a .  However,  he b e l i e v e s  
t h a t  qu i n i ne  may have had an i n d i r e c t  
e f f e c t  by making i t  p o s s i b l e  for  p e o ­
p l e  w i t h i n  the r eg i on  t o  t o l e r a t e  t he  
s i t u a t i o n  and t o  devo t e  t h e i r  e ne r g i e s  
t o  t h e  improvement  o f  t h e  r e g i o n .  I t  
i s  wel l  t o  quote d i r e c t l y ,  t he  au t ho r ’ s 
s t a nd  on t h i s  s ub j e c t :  “ What r o l e  did
qu i n i ne  p l a y  in the n i n e t e e n t h  century  
i n  t h e  upper  M i s s i s s i p p i  V a l l e y ?  The

r i g h t  answer i s  not  t o  be found in a s ­
sumed but  n o n e x i s t e n t  s p e c i f i c  mer i t s  
o f  qu i n ine .  Quinine does not  avoid i n ­
f e c t i o n ;  q u i n i n e  does  no t  s t e r i l i z e  
t he  c a r r i e r .  Quin ine ,  t h e r e f o r e ,  c a n ­
no t  have a d i r e c t  e f f e c t  on t h e  e r a ­
d i c a t i o n  of  m a l a r i a  from a community.  
Whoever t r i e s  t o  l i n k  qu i n i n e  d i r e c t ­
l y  w i t h  t he  d i s a p p e a r a n c e  of  m a l a r i a  
b e c a u s e  q u i n i n e  i s  t h e  most  d i r e c t  
a n t i - m a l a r i a l  m e a s u r e ,  i s  p l e a d i n g  
a l o s t  c a us e ,  b e c a us e  he i s  p l e a d i n g  
a g a i n s t  t he  evidence .  But qu i n i ne  does 
have  one q u a l i t y  which nobody d e n i e s  
and which may be d e c i s i v e  i n  c e r t a i n  
h i s t o r i c a l  s i t u a t i o n s ;  i t  s t o p s  t he  
c l i n i c a l  a t t a c k ;  i t  makes p e o p l e  f i t  
t o  f i g h t  and t o  work,  when w i t h o u t  
q u i n i n e  t hey would be unable  to do so.”

I t  i s  i n t e r e s t i n g  t o  r ead  t he  a u ­
t h o r ' s  f i n d i n g s  on Doctor  J .  Sapping-  
t on,  who in t roduced  h i s  famous “ A n t i ­
f e v e r  p i l l s ” dur i ng  the  e a r l y  1830’ s. 
The us e  of  t h i s  p a t e n t  me d i c i n e  c o n ­
t a i n i n g  a c e r t a i n  amount  o f  q u i n i n e  
s p r e a d  a l l  ove r  t h e  West .  As a c o n ­
s e q u e n c e ,  Sapp i ng t on  has  been  c o n s i ­
d e r e d  by some w r i t e r s  t o  be a k i n d  
o f  m i d w e s t e r n  “  c u l t u r e  h e r o , ” a n o ­
t h e r  Gorgas ,  a man wi t h  a g r ea t  medi ­
c a l  i n s i g h t  of  d i s e a s e ,  one who cham­
p i o n e d  t h e  use  of  q u i n i n e  t r e a t m e n t  
w i t h i n  t h e  M i s s i s s i p p i  V a l l e y ,  and 
who was s u b j e c t e d  l a t e r  t o  t h e  s nob ­
b e r y  and j e a l o u s y  o f  h i s  p r o f e s s i o n a l  
co l l eagues  of  the t ime.  Dr. Ackerknecht  
d e bunks  t h o r o u g h l y  t h e s e  a s s e r t i o n s  
and comes to the f i n a l  c onc l us i on  t ha t  
t h e r e  a re  four  t h i n g s  t h a t  Sappi ngton  
most  c e r t a i n l y  was no t  — “ t h e  p r o ­
m o t e r  o f  q u i n i n e  i n  t h e  M i s s i s s i p p i  
V a l l e y ,  a g r e a t  d o c t o r ,  a g r e a t  h u ­
mani t a r i an ,  or a misunders tood g e n i u s . ”

At t he  end of  t he  book,  t he  au thor  
d o e s  n o t  p r e t e n d  t o  g i ve  a c o m p l e t e  
b i b l i o g r a p h y  on t he  s u b j e c t ,  bu t  s im­
p l y  p r e s e n t s  an a l p h a b e t i c a l  l i s t  of 
books and a r t i c l e s  which were a c t u a l ­
l y  quoted  in  t h i s  t h e s i s .  There  i s  no 
i n d e x ,  bu t  a somewhat d e t a i l e d  t a b l e  
o f  c o n t e n t s .

-- S.  A. San. (R) M. M. Brooke
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« C fA La r V i c : 
AUGUST :

Minor and Major Drainage 
- SEPTEMBER 22 ,  1945

Cnl i forni fl 

Florida

Mi ssour i 

North Carol 

OV 1 ahorna
Oregon

Puerto Kien 

South Carol 

Tennessee

RESIDUAL SPRAYING LARVICIDE USED
Number

4.912
26,283

7.1S2 
8.965

21.445

5.907

9.289
3.581
8.872

Pounds

Used

6.012

6.728

10,222

3.500

4.347
1.502
4.669

Gal s.

1.518 
33.948 
2. 132 
2.487

4.678

3 . 688 

63,766

15,278

7.800 
9,425 
24,305 

125 

1,810 
13,745 
8.994 
15.439 
7,617 
708

1,704
2.364

SURFACES TREATED

1.357
1.756

A IN A G E  O P E R A T I

17,725
15,496
20.800
10,000

257,855
8,060
6 .120

300

1.500
170,866

92.785
578.814

578,631
90,341

NEW DITCHING

4,503

9,596

1,578
6,704

Total
Man

14.126
63,714
2,556
1,402

40,022
25,077

13.359 
43,055

235
44.479

23.967
22.370
19,211

80

38,540
55.136
15.929
52.360 
15.851
1.744

MCtA Personnel on Duty and Total Payroll 
SEPTEMBER 194S

Al abarca
Arkansas
Cal i forn i a
District of Columbi)
Florida

Illinois
Indiana

Kentucky

North Caroli 

Ok 1 ahorna 
Oregon 
South Curo]i 
Tenne s see

Flo ida

South Caroli 

& District (2

Puerto Rico 
Honolulu T.

Percent of Total

COMMISSIONED

1. 544
2. 975 

332

1.021
27.575

2,117 
1. 290

467
1.315

2. 168
408

1. 269 
254 

1, 332 

416

1.312
669

3. 173 
6. 681 

943

17.135 

11.781

.2.688

8,349 
385 

8.363 
3. 133

2. 738 
178

9.499
3. 045 
11.168
2.430

879
4. 189 
1, 110 
1, 404

954 
4. 982

1. 498 
4 . 947

PAY

443
1.505 

312 
212 

1. 179 

999 
480

1.362
148
738
143
654

282

1.931 
1.347 
2, 024 

399

1, 224 
366

CUSTODIAL 
AND PER HOUR

162
143

6.117 
49.611 
1.631

24.000

11.439 
1,480 
1, 163

8. 288
31.895 
1, 268 

27.423 
19,217 
17.724 

13.231

47,614 
10,252 
33.166 
11.643

439

13.830

10.857 
470

452

279

4. 182 

100.00

PAY

11.727 
63. 119 
4.232 

544 
45.745 

29.804 
4 . 297 
1,787 

178 
13.297

45,351 
2, 049 

41,303 
23.997 
23,364

17.877 
178 

64,391 
16,977 
50,645 
15,473

1,311 
4, 189 
1 , 1 1 0  

1,836 
1, 386 
6. 726

85.223

16.014
7,073

( 1)  I nc ludes  Ent omological I
( 2)  I nc ludes Headquar te rs  ar 

and Employees temporär il



T A B L E  III
MCWA E x p e n d í  t u r e s  a n d  L i q u i d a t i o n s  b y  M a j o r  I t e m s  

SEPTEMBER 1945

CONTINENTAL 
U. S .

PERCENTAGE 
OF TOTAL

PUERTO
RICO

PERCENTAGE 
OF TOTAL

01 Personal Services $578,115.43 70. 36 $16,014.38 85. 02
02 Travel 23,268.97 2. 83 60. 24 0. 32
03 Transportation of Things 3, 519.-20 0. 43 --- __
04 Communication Service 2,525.64 0. 30 20. 00 0.11
05 Rents and Utilities 3,657.30 0. 46 __ __
06 Printing and Binding 2,018.72 0. 24 __ __
07 Other Contractual Services 18,219.95 2. 22 __ __
08 Supplies and Materials 58,358.01 7.10 2,741.55 14. 55
09 Equipment 131,931.54 16. 06 ... ...

TOTAL $821,614.76 100.00 $18,836.17 100.00
Expenditures Other Than Personal 

Se rv ices $243,499.33 29. 64 $ 2,821.79 14.98 j

T A B L E  IV
T y p h u s  E x p e n d i t u r e s  a n d  L i q u i d â t  i o n s  b y  M a j o r  I t e m s  

S E P T E M B E R  1 9 4 5

CONTINENTAL 
U . S .

PERCENTAGE 
OF TOTAL

PUERTO 
R ICO

PERCENTAGE 
OF TOTAL

01 Personal Services $20,677.60 86. 81 $347.68 100.00
02 Travel ... ... ---
03 Transportation of Things ... .. . .. . ...
04 Communication Services 75. 00 0.31 ... ...
05 Rent and Utility Service ... ... ... . . .
06 Printing and Binding ... ... ... ...
07 Contractual Service 214.26 0. 90 ... . . .
08 Supplies and Material 453.86 1.91 ... ...
09 Equ i pmen t 2,397.63 . 10.07 .. . ...

TOTAL $23,818.35 100.00 $347.68 100.00

Expenses Other Than Personal 
Se rv ices $3,140.75 13. 19

T A B L E  V

Typhus Control Personnel on Duty and Total Payroll 
SEPTEMBER 1945

A REA
COMMISSIONED PROF & S C I . SUB - P R O F . C . A .  F . CUSTODIAL 

AND PER HOUR TOTAL PERCENT 
OF TOTAL

NO. PAY NO. PAY NO. PAY NO. PAY NO. PAY NO. PAY NO. PAY

A 1 a b a m a 4 6 9 3 7 75 2 11 1 ,  4 4 5 7 . 8 0 6 .  b7
C a 1 i  f o r n  i  a 1 2 1 6 1 2 1 6 0 . 7 1 1 .  03
F l o r i d a 5 8 3 2 1 3 3 1 2 1 88 8 1 ,  3 5 1 5 . 67 6 . 4 3
G e o r g i a 1 16 2 1 1 6 2 0 . 7 1 0 .  77
L o u i s i a n a 3 3 1 0 2 61 5 37 1 3 . 5 5 1 . 76

M i s s i s s i p p i 2 3 8 2 ... 2 3 8 2 1 . 4 2 1 .  82
N o r t h  C a r o l i n a 1 2 8 4 4 8 0 7 7 6 5 7 12 1 ,  74 8 8 . 5 1 8 . 3 1
S o u t h  C a r o l i n a 1 14 0 8 1 ,  2 7 0 5 127 14 1 ,  5 3 7 9 .  93 7 . 3 1
T e x a s 2 7 6 3 1 14 0 41 5 ,  54 7 1 131 3 68 4 4 8 7 , 2 6 5 3 4 .  04 3 4 .  55

H e a d q u a r t e r s 7 2 ,  5 8 6 1 2 8 0 14 1 , 6 0 4 4 5 2 9 9 3 9 3 35 5 . 3 9 2 2 4 . 8 2 25  . 64

P u e r t o  R i c o 1 3 4 8 1 3 4 8 0 . 7 1 1 .  66
S a v a n n a h  U n i t ,  G a . 2 5 6 7 1 2 4 2 3 8 0 9 2 .  13 3 .  58

T o t a l 13 4 , 4 1 6 4 9 0 8 8 3 1 1 , 8 4 9 6 9 9 1 3 5 2 , 8 6 2 1 41 2 1 , 0 2 6 1 0 0 . 0 0 1 0 0 . 0 0

P e r c e n t  o f  T o t a l 9 .  22 2 1 .  0 0 2 .  84 4 .  32 5 8 .  36 5 6 .  36 4 .  26 4 .  71 2 4 .  82 1 3 .  61 1 0 0 . 0 0 1 0 0 . 0 0
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T A B L E  V I

SEPTEMBER 23, OCTOBER 20,

Alabama

CaJ ifornia 

District I 

Florida 

Georgia 

Illinois

Kentucky

Mississippi 

Missouri 

North Carol ir 

Oklahoma 

Puerto Rico 

South Carol ir

Tennessee 
Texas 

Virginia 

Mobile I).

RESIDUAL SPRAYING LARVICIDE USED

4,156

6,412

6,561

9,246

2.146

2,584

5,571

6,928

1.647

1.169

1,937

612

185 

29.580 

1,294 

568 

3,832 

417 

269 

497 

1.407 

42,176 

11,986 

1,751 

3,474 

18,014 

1,938 

15,369 

7,987 

9,835 
5,314

O P E R A T  IO

CLEARING

47,960

9,405

13.800

1,200

266,396

9,061

5,725

1,100

28,795

18,323

199,270

5,400

200,844

155,087

13,039

125,896
4S.237

NEW DITCHING

8,461

»,780

1,112

8,193

2.700

1,965

2,445
12,155

1,200

1,225

2,413

1.741

1.471

8.024

10,357

39,012

2,432
1,416

40,019

24,695
949

1.515

10,309

37,093

22,348

13,142

15.317

15,090

46,282

37,955

12,629

50,548

14,543

1.872

397,523

T A B L E  VII

MCVA Personnel on Dutf and Total Payroll 
OCTOBER 1945

S T ATE COMMISSIONED PROF a sci. SUB-PROF. (1) C . A. F. CUSTODIAL AND PER HOUR TOTAL PERCENT OF TOTAL

NO. PAY NO. PAY NO. PAY NO. PAY NO. PAY NO. PAY PAY PAY

Alabama 4 1. 249 1 352 18 3,004 3 475 51 6.527 77 11,607 2. 30 2. 20

Arkansas 12 3,777 5 1,455 30 5, 617 14 2. 117 262 34,686 323 47,652 9. 67 9.04

California 5 1, 383 5 973 • 2 313 15 1.501 27 4. 170 0. 81 0. 79

District of Columbia 1 333 1 196 2 529 0.06 0. 10

Florida 8 2, 538 5 1,438 98 16.872 10 1,562 186 23.505 307 45,915 9. 19 8.71

Georgia 11 3.457 4 970 72 12.143 7 1, 105 79 9. 931 173 27,606 5. 18 5. 23

Illinois 3 952 1 89 1 148 5 609 10 1. 798 0. 30 0. 34

Indiana 1 285 1 259 4 759 6 1. 303 0.18 0. 25

Kansas 1 178 1 178 0. 03 0.03

5 1 .474 1 246 7 1. 687 4 608 11 5. 634 28 9. 649 0. 84 1.83

Louisiana 8 2.461 3 865 48 8, 584 9 1, 367 207 29,217 275 42.494 8. 23 8. 06

Maryland 1 248 2 365 1 163 1 694 5 1, 470 0. 15 0. 28

Mississippi 11 3,487 5 2. 083 26 6,318 8 1 .364 81 17,709 131 30,961 3. 92 5.87

Missouri 2 550 1 229 14 2. 533 2 614 103 11,429 122 15,355 3. 65 2. 91

North Carolina 4 1 .472 5 1. 451 5 1,297 4 666 79 10,792 97 15.678 2. 90 2. 97

Oklahona 4 1, 215 2 367 17 2. 636 2 210 98 11.861 123 16.289 3. 68 3. 09

215 1 215 0. 03 0.04Oregon
South Carolina 11 3, 314 6 1,405 69 10,310 13 1, 947 286 38.363 385 55,339 11.52 10. 49

Tennessee 5 1,454 2 615 18 2, 875 4 802 51 7. 245 80 12,991 2. 40 2.46

Texas 8 2,405 2 958 53 9, 705 11 1.851 150 22,386 224 37.305 6. 70 7. 07

Virginia 1 333 2 322 11 2.008 2 640 87 11,468 103 14,771 3. 08 2. 80

Aed e s aegypti

Alabama 1 285 4 727 1 148 6 1, 160 0. 18 0. 22

Florida 24 3. 991 24 3. 991 0.72 0. 76

6 1, 078 6 1, 078 0.18 0.21

Louisiana 1 285 7 1, 203 1 152 9 1,640 0. 27 0.31

South Carolina 1 285 6 986 1 148 8 1.419 0. 24 0.27

Texas 2 570 26 4,652 3 346 3 425 34 5 , 993 1.02 1. 14

Hq. h District (2) 92 34,613 16 4. 566 54 9.366 211 33.731 74 11.765 447 94,041 13. 38 17 . 83

Puerto Rico 7 2. 036 1 297 . 8 1.453 6 1 ,480 251 12.663 273 17,929 8. 17 3. 40

Honolulu T. H. 4 1, 296 26' 4, 791 2 366 2 374 34 6.827 1. 02 1.30

Total 213 71,757 63 17,886 656 115,648 323 52,519 2.086 269.543 3. 341 527,353 100.00 100.00

Percent of Total 6. 38 13. 61 1.88 3. 39 19.63 21. 93 9. 67 9. 96 62. 44 •51.11- 100.00 100.00

(1) Include! Entomological Inspector«
(2) Include» Headquarters and District Offices, Mobile Units, Maisria Su vey, Importe! talari» C ntrol. Sped 1 Investig tions

to Hesdqu rter. pending ass ignmen

18

Courtesy of the David J Sencer CDC Museum



T A B L E  V i l i

MCWA Expenditures and 1iquidations by Major Items

CONTINENTAL
U. S.

PERCENTAGE 
OF TOTAL

PUERTO
RICO

PERCENTAGE 
OF TOTAL

01 Personal Services $502,599.05 71. 17 $17,929.46 85. 64

02 Travel 30,087.90 4. 26 571.80 2.73

03 Transportation of Things 5, 168.24 0.73 --------- . . .

1, 367.35 0. 19 19. 92 0. 10
04 Communicat ion Services
05 Rent and Utility Service 4,900.17 0. 69 ------- . . .

06 Printing and Binding 4,800.09 0. 68 -------

07 Other Contractual Service 20,884.05 2. 96 457.00 2. 18

08 Supplies and Materials 110,857.87 15.70 1,914.85 9. 15

14,345.42 2. 03 42. 30 0. 20
09 Equipment
10 Land and Structures 11,232.36 1. 59 .

TOTAL $706,242.50 100.00 $20,935.33 100.00

Expenditures Other Than Personal 
Services $203,643.45 28.83 $ 3,005.87 14. 36

TA3LE IX
Typhus Expenditures and Liquidât ions by Major Items

CONTINENTAL
u. s.

PERCENTAGE 
OF TOTAL

PUERTO
RICO

PERCENTAGE 
OF TOTAL

01 Personal Services $36,888.77 61. 57 $347.68 100.00

02 Travel ---

03 Transportation of Things 400.00 0. 67 ...

04 Communication Services ---

05 Rent and Utility Service ---

06 Printing and Binding --- ...

07 Contractual Service 179.95 0. 30 * - “

08
09

Supplies and Material 
Equipment

19,289.63 
3,151.30

3 2. 20 
5. 26 ... ...

TOTAL $59,909.65 100.00 $347.68 100.00

Expenses Other Than Personal 
Se rv ice s $23,020.88 38*. 43 ... ...

A r k a n s a s  

A l  a b ama  

C a i i f o r n i a  

F l o r i d a  

G e o r g  i a  

L o u i s i a n a

M i s s i s s i p p i  

N o r t h  C a r o l i n a  

S o u t h  C a r o l i n a

P u e r t o  R i c o  

S a v a n n a h  U n i  t  ,

COMMISSIONED

3 0 2

2 8 5

21 7

T A B L E  X

Typhus Control Personnel on Duty and Total Payr 
OCTOBER 1945

PROF. k SCI.

6 6 7

3 , 0 3 8

5 7 0  

5 , 6 4 9  

1 5 .  17

SUB -PROP.

2 8 0

1 , 3 5 9

3 4 8

2 ,  2 1 6  

5 . 9 5

12 7

4 9 . 6 1

6 9 7  

1 .  14 2

1 ,  105  

1 , 5 4 4  

5 6 9

3 8 2  

1 , 0 5 7  

1 , 7 6 7  

6 ,  6 2 8

3 , 5 0 2

3 2 3  

1 8 , 7 1 6  

5 0 .  26

C .  A .  F .

13 1  

2 ,  28 1

2 , 8 4 1

7 . 6 3

CUSTODIAL 
AND PER HOUR 

PAY

1 ,  27 8  

8 8 9

222 

8 7 7  

9 2 5

1 8 0  

1 ,  1 71  

8 7 3  

2 4 9

1 ,  15 1

7 , 8 1 5

2 0 . 9 9

2 5 6  

1 0 0 . 0 0

PAY

2 ,  27 7  

2 , 3 1 6  

217  

1 , 6 5 8  

2 , 6 5 0  

1 , 4 9 4

5 6 2

2 , 8 9 6

2 , 6 4 0

7 , 9 5 5

1 1 , 3 3 1

3 4 8  

8 9 3  

37  . 237  

1 0 0 . 0 0

PERCENT OF TOTAL 

PAYNO.

1 1 . 7 2  

7 . 8 1  

0 .  39 

4 .  6 9  

8 . 5 9  

4 .  6 9

2 . 7 4  

7 . 0 3  

8 . 20 

1 8 . 3 6

2 3 . 8 3

0 . 3 9  

1 5 6

6.11 
6 . 22 

0 .  58  

4 . 4 5  

7 .  12  

4 . 0 1

1 . 5 1

7 . 7 8

7 . 0 9

2 1 . 3 6

3 0 . 4 3

0 .  9 4  

2 .  4 0  

1 0 0 .0 0
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MCVA Larvicide. Minor S Major 

OCTOBER 2 1 . — NOVEMBER

T A B L E  XI

Number Pounds

Used

L A R V I C I  DAL WORK

LARVICIDE USED

D R A I N A G E  O P E R A T I O N S

CLEARING
Land
Ve*.

NEW DITCHING

Hand Lin. F t .  Dyn«Dite Tot

Ditch 

Lin.  Ft .

Wster Surf. 
E I i ü ina t ed

Al abama 
Arkansas
California 
Distriet I

Florida

Loui siana 
Missi ssippi

Missouri 
North Carolin 
Okl ahoira 
Puerto Rico 

South Carolin 
Tennessee

Vi rginia

28,920 
30.620 
17.200

5.847 
16,574 
5,717 
52.714 

1,170 
58,830

67,589 

200,125 
6,745 
33,500 
15,8»

7,700
6,218
2.600

1.447
2.967
4,803
9,772

1,057
1,306

8,645 
27.385 
2.272 
980 

6.929 
16,526 
12,579 
9.784 

9.514 
10.229 
7,479 
22.494 

16.826 
7,945 
43.016 
10.155

TOT AL 541.429 53. 833 212,758

183 56,879 31,740 155,960 19,675 7,363 11.313 183 1,146,538 51,466 650 3,975 18,172 2,574

T A B L E  X I  I  ‘

MCIA Pertoaael on Duty and Total Payroll 
NOVEMBER 1945

S T ATE
COMMISSIONED

PAY PAY PAY PAY PAY
PERCENT OF TOTAL

PAY

Alabama 
Arkansas
Cali fornia
District of Columbia
Florida

Georgia

Kentucky 

Loui si ana 
Ma ryland 
Mi ssissippi 
Mi ssour i 
North Carolina 

Oklahoma 
Oregon
South Carolina 
Tennessee

Aedes aegypti 
Alabama 
Fl orida

Lou i s i an a 
South CaroJ ina 
Texas 

Hq- & District (2)

Puerto Rico 
Honolulu T. H.

1.244
3,773
1.382

332
2.357

3.465
958
284

1. 183

2.459
248

3.305
548

1.479

1,210

2. 624 
1, 164
2,395

332

284
284

2. 027 
1. 299

246

865

1.321
229

1,232

1,519
577

1,502
645

3,047
5.206

790

12,390 

10.155

1. 268 

7. 152 
272 

4. 199 
2.757 
1. 108 

2,896 
195 

7,442 
2,394 
9.482 
1, 780

603 
3-, 738 
1. 047 
1. 331 
825

1,331 
5. 172

463
2.537

325

1. 536 

1, 041

1, 750 
679

2, 100 

408

148
272

1, 07 9 
366

4, 244
19,965 

1 . 120

4, 867 

7, 154

4, 378 
5,603 
11,557

17,997 
5 . 022 

23,606 
8, 409

9, 668 

12.970

479

293

9. 236 
32.900 
3,617 

332 
22,624

22.749 
1,046 
1,620 

178 
4,687

20.283 
769 

14,478 
9,675 
16,043 

11.946 
195 

31,332 
9, 836 
39,085 
11,574

3. 738 
1. 047 
1. 766 
1.257
4. 976

92.157 

17.704 
7,026

2.42 
8.49 
0 . 88 

0. 04 
5.02 

5. 77 
0. 13 
0. 25 
0. 04 
0. 75

4. 68 
0. 13
3.39
2. 05
3. 64

3.39 
0. 04 
7.82 
2.59
8.40 
3. 18

0.25 
1.00 
0. 25 
0. 42 
0. 29 
1.00

12.25
1.42

2. 34 
8. 33 
0. 92 
0.08 
5. 73

0. 26 
0.41
0. 05
1. 19 

5. 14 
0. 19 
3.67 
2.45 
4.06

3.02 
0.05 
7. 93 
2.49 
9. 90
2. 93

0. 26 
0.95 
0. 26, 
0.45 
0. 32

Percent of Total
( 1)  I ncludes Entomological  Inspec tor*.
(2)  I ncludes headqua rt e rs  and D i s t r i c t  Of f i c e s ,  Mobile Un it s ,  Ma 

and employees tempora ri ly  a tt ached  t o  headqua r t e r s  pending a
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T A B L E  X I I I

MCViA Expend i tures and Liquidât ions by Major Items 
N O V E M B E R  1 9 4 5

CONTINENTAL 
U. S .

PERCENTAGE 
OF TOTAL

PUERTO
RICO

PERCENTAGE 
OF TOTAL

01 Personal Services $370,178.69 49. 33 $17,704.26 88. 65
02 Travel 30,841.61 4. 11 44. 23 0. 22

03 Transportation of Things 5,097.40 0. 68 . . . - . . .

04 Communication Services 1,858.07 0. 25 95. 51 0. 48

05 Rent and Utility Service 5,160.83 0. 69 . . . . . .

06 Printing and Binding 565.82 0. 07 . . . . . .

07 Other Contractual Service 14,365.85 1.91 1.00 0.01

08 Supplies and Materials 275,282.68 36. 68 2,105.55 10. 54

09 Equipment 47,124.32 6. 28 20.63 0. 10

10 Land and Structures . . . . . . . . . . . . .

TOTAL
Expenditures Other Than Personal

$750,475.27 100.00 19,971.18 100.00

Se rvi ce s $380,296.58 50. 67 2,266.92 11. 35

T A B L E  X I V

Typhus Expend i tures and Liquidat ions by Major Items 
N O V E M B E R  1 9 4 5

CONTINENTAL 
U. S.

PERCENTAGE 
OF TOTAL

PUERTO
RICO

PERCENTAGE 
OF TOTAL

01 Personal Services $42,310.01 90.88 $ 173. 84 100.00
02 T rave 1 . . . . . . . . . . . .
03 Transportation of Things 1,000.00 2.15 . . . . . .
04 Communication Services . 28 0. 00 . . . . . .
05 Rent and Utility Service 7. 35 0.01 . . . . . .
06 Printing and Binding . . . . . . . . . . . .
07 Contractual Service 189.34 0.41 . . . . . .
08 Supplies and Material 724.83 1. 56 . . . . . .
09 Equ ipment 2,322.55 4. 99 . . . . . .

TOTAL $46,554.36 1 0 0 . 0 0 $173. 84 100.00

Expenses Other Than Personal 
Services $ 4,244.35 9. 12

T A 3 L E  XV

Typhus Control  P e r i o n n * /  on Duty and Total Payroll 
NOVEMBER 1945

C O M MISSIONED SUB-PROF.
CUSTODIAL 

AND PER HOUR
PAY

PERCENT OF TOTAL

NO . PAY

Al  a ba i  

A r k a n

N o r t h  Ca :  

S o u t h  C a

i R i c o  

a h  U n i

T o t a l

P e r c e n

2 8 4

3 0 0

2 1 6

5 6 7

5 , 4 5 8

1 2 . 8 5

7 7 5

174

1 ,  17 8

2 .  77

15 2  

5 7 .  14

1 ,  34 7  

1 ,  2 3 0

1 ,  117

2 ,  2 5 6  

5 3 2

6 3 3  

1, 686 

1 ,  9 9 7  

9 ,  2 6 3  

1 0 5  

8 9

3 2 3  

2 3 , 6 3 2  

5 5 .  62

16 5

25 6

1 , 6 1 8

3 . 8 1

1 ,  5 3 3

2 , 112

1 , 0  28 

9 6 0  

6 6 5

19 9  

1 ,  10 8  

1,112 
1 , 0 8 0  

1 0 9

1 0 , 5 9 8  

2 4 .  95

2 6 6

100.00

3 ,  16 4  

3 ,  6 4 2  

21 6

2 ,  3 1 0

3 .  7 0 1  

1 .  19 7

8 3 2  

3 ,  2 1 2  

3 ,  1 0 9  

1 0 , 7 7 3  

2 1 4  

89

8 ,  9 6 1  

17 4  

8 9 0  

4 2 , 4 8 4

1 0 0 .0 0

9 . 7 7  

1 1 .  28

0 .  38  

6 .  39 

9 . 0 2  

2 .  63

1 .  50  

7 . 14 

8 .  27

2 8 .  95

2 .  26

0 .  38

1 0 .  53

1 .  5 0  

1 0 0 . 0 0

7 . 4 5

8 . 5 7

0 . 5 1

5 . 4 4

8 . 7 1

2 . 8 2

1 . 9 6  

7 . 5 6  

7 . 3 2  

2 5 .  3 6  

0 . 5 0  

0 . 21

2 1 . 0 9

0 . 4 1

2 .  0 9  

1 0 0 . 0 0
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PICTORIAL KEY TO FLEAS FOUND ON DOMESTIC RATS IN THE UNITED STATES

G e n a l, p ro n o ta l and  
abdom inal combs present

G enal and pronota l 
combs presen t

Pronotal comb 
presen t

No combs 
presen t

 I____

Eyes absent 
or reduced

I row of b r is tle s  
on typ ical abdom i­
nal seg m en t

I

I
2  rows of b ris tles  
on typ ica l abdo m i­
nal seg m en t

Th orax  norm al 
F ron t m argin  of 

head rounded

Genal com b  
horizonta l 

Spines pointed

C D

Genal com b  
v e rtic a l 

Spines blunt

I

Genal comb 
with 4  spines

comb
spines

J
Thorax con tracted  
Front m arg in  o f 

head a n g u la r

I

ECHIDNOPHAGA
GALLINACEA

L a b ia l palps not ex­
tending beyond t ro ­
c h a n te r of firs t pa ir  
of legs

I

L a b ia l p a lp s  ex- I row of bristles
tend ing  b e y o n d  on ty p ic a l ab-
trochanter of first dominal segment
pair of legs

2  rows of b ris tle s  
on typ ica l abdom i­
nal segm ent

TROCHANTER LABIAL PALP

Head length not 
twice width

Spine I  of genal 
comb d is tin c tly  
s h o rte r  than  
spine I I

Head length  
tw ice width

Revised December, 1945 
By C. E. Gerhardt and Roy F Fritz

I
S egm ent 5  of 
hina ta rs i with 
5  pairs  la te ra l 
plan tar b ris tle s

T

Spine I  and spine  
I I  of genal comb 
approxim ately equal 
in length

F E D E R A L  S E C U R IT Y  A G EN C Y  
U S  P U B L IC  H EA LT H  S E R V IC E  

M A L A R IA  C O N TR O L IN WAR A R E A S

Segm ent 5  of hind 
tars i with I pair 
ventral (basal) and 
4  p a irs  la te r a l  
p la n ta r  b ris tle s

♦

M e s o s te rn ite  not 
divided by vertical 
sclero tiza tion

♦

M esosternite divided 
by v e r tic a l rod like  
s c le ro tiz a tio n

PLANTAR 
( B R IST LE S

O cular bris tle  in­
serted below eye

O cular bristle insert­
ed in fro n t of eye

CTENOCEPHAL/DES CTENOCEPHAL/DES A T LA N T A , G EORG IA N O SO PSYLLU S O RCHO PEAS PUL E X X EN O PSY LLA
CAN  IS F E U S FASC/ATUS HOWARD!! IR R IT AN S C HEO P IS


