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A. THE STRUCTURE, FUNCTIONS, AND A C T I V I T I E S  
OF THE VENEZUELAN D IV IS IO N  OF MALARIOLOGY

The United S ta te s  of Venezuela in South 
America i s  a c o u n try  o f  abou t 326,000 
square miles. I t  l i e s  e n t i r e ly  within the 
t ro p ic s  j u s t  n o r th  of the fequator and is  
d iv id e d  in to  approx im ate  h a lv e s  by the 
Orinoco River which flows from the sou th ­
west to  the n o r th e a s t .  Most of the popula­
t i o n  (4 ,0 0 0 ,0 0 0 )  l i v e s  in  the  p o r t i o n  
n o r thw est  of the  r i v e r .  Th is  i s  d iv ided  
topograph ica lly  in to  c o a s ta l ,  mountainous 
(Andean) and p la in s  (Llanos) a reas .  There 
a re  twenty s t a t e s ,  one f e d e ra l  d i s t r i c t ,  
and two federal t e r r i t o r i e s  in  the country. 
Venezuela i s  a t  p resent su b s is t in g  large­
ly  on an o i l  economy. Oil i s  the princ ipal ,  
v i r t u a l ly  the only, export. Because of the 
high wages paid by the petroleum industry, 
a g r i c u l t u r a l  p u r s u i t s  have d e c l in e d  to

the point where i t  i s  necessary  to  import 
even s ta p le  food products . In the hope of 
r e e s ta b l i s h in g  a b e t t e r  balanced economy, 
Venezuela is  i n v i t i n g  im m ig ra t io n  on a 
huge sc a le .  I t  i s  hoped by t h i s  means to  
double the e x is t in g  p o p u la t ion  w ith in  the 
next decade. Some 15,000 immigrants, most­
ly  d isp laced  persons from c e n t r a l  Europe, 
I t a l y  and the Balkans, have a r r iv e d  t h i s  
year. Whether or not these people w i l l  be 
s a t i s f i e d  to  e s t a b l i s h  a p e a s a n t  c l a s s  
in  r u r a l  Venezuela or w hether  they  w i l l  
compete s u c c e s s f u l l y  w i th  n a t i v e  Vene­
zuelans for the more immediately lu c ra t iv e  
opportunities provided by the cu rren t econ­
omy remains to  be seen.

Malaria occurs in  a l l  the three p o l i t i c a l  
s u b d iv i s io n s .  D uring  th e  y e a rs  1940 to
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19441, inc lusive , i t  was reported as being 
the th ird ,  fourth, or f i f t h  cause of death. 
Since 1943, the m ortality  and morbidity due 
to  th is  disease have been declining accord­
ing  to  u n o f f i c i a l  r e p o r t s .  Most o f  the 
m alaria  in  Venezuela is  transm itted  by two 
species of mosquitoes. Anopheles albimanus 
occurs only in  the c o a s ta l  b e l t ,  sharing  
tra n s m is s io n  importance in  t h i s  s e c t io n  
w ith  A. d a r l i n g i  which extends over most 
of the r e s t  of the country as well.

M a la r i a  c o n ,tro l  and i n v e s t i g a t i o n s  
throughout the country are the functions of 
the D iv ision  of Malariology, known every­
where as the “ M a la r io lo g ia ” . This i s  one 
of the t h i r te e n  d iv is io n s ,  or equ iva len t,  
of the Bureau of H e a l th 2 . This Bureau i s  
one of f iv e 3 which compose the Venezuelan 
M inistry  of Health and Social Welfare.

The appropriation  for th is  M inistry dur­
ing f i s c a l  year 1948 was 86 m illion  b o l í ­
vares  (nearly  26 m illion  d o l la rs ) ;  for the 
Bureau o f  H e a l th ,  52 m i l l i o n  b o l í v a r e s  
(about 15.7 m il l ion  d o l l a r s ) ;  and for the 
Division of Malariology, 10.4 million b o l í ­
vares  (3.1 m illion  d o l la r s ) .  Of th is  l a s t ,  
4 m il l io n  b o l í v a r e s  (1 .3  m il l ion  d o l la r s )  
were a p p ro p r ia t e d  s p e c i f i c a l l y  fo r  DDT 
operations. With the exception of municipal 
and c e r t a i n  minor s t a t e  assessm ents  and 
fee s ,  a l l  the tax revenue in  Venezuela is  
c o l le c te d  by the federal government. About 
40 percent of th is  is  made up of a produc­
t io n  levy on crude o i l .  Roughly o n e - f i f th  
of the to ta l  is  a llocated  to the s ta te s  on 
a per  c a p i ta  b a s is  and the remainder i s  
used for federa l  expenditures and for ce r­
t a i n  d i r e c t  s e r v i c e s ,  i n c lu d in g  p u b l ic  
h ea lth  a c t i v i t i e s ,  provided for the people 
by federal agencies. Accordingly, there has 
been l i t t l e  occasion for s t a t e s  to a s s i s t  
in  f inanc ing  public  h e a l th .  N evertheless , 
th e y  have j u s t  begun to  p a r t i c i p a t e  in  
defraying malaria control costs; during the

current year, some of them are contribu ting
60,000 b o l i v a r e s . Thus the per c a p i ta  ex­
penditure throughout the country for a n t i ­
malaria a c t iv i t i e s  is  ju s t  under 80 cents.

The M alariologia i s  d i re c te d  by a Vene­
zuelan p h y s ic i a n - s c ie n t i s t  named Arnoldo 
Gabaldon. Dr. Gabaldon is  a medical gradu­
a te  of the Central University  of Venezuela 
(C aracas).  He holds a do c to ra l  degree in  
sc ience  from the Johns Hopkins School of 
Hygiene and Public Health, and has c a rr ied  
on p o s t  g rad u a te  s tu d y  and r e s e a rc h  in 
I ta ly ,  France, and Germany. The D ivision of 
Malariology is  the fu lf il lm en t of his care­
fu l ly  considered planning and prepara tion . 
Due to h is  r ich  s c h o la s t ic  background and 
h i s  powerful personal d r iv e ,  he has suc­
ceeded in  making h i s  c r e a t i o n  b o th  an 
i n s t i t u t e  f o r  r e s e a r c h  and f a r - f l u n g  
opera tiona l  undertaking for the prevention 
and con tro l  of malaria in  h is  n a tiv e  land. 
I t  employs a t  present over 1,250 persons.

The D ivision has both c e n t r a l  and f i e l d  
components in i t s  o rg a n iz a t io n ,  as shown 
in  th e  accom panying c h a r t .  D i v i s i o n a l  
headquarte rs  are  e s ta b l i s h e d  in  Maracay, 
a c i ty  located about 60 miles from Caracas. 
They are quarte red  in a bu ild ing , e re c te d  
f o r  th a t  purpose, which c o n ta in s  17,000 
squa re  f e e t .  I t  i s  about to -b e  e n la rg e d  
to  accommodate a d d i t io n a l  a c t i v i t i e s .

The 14 zonal headquarters  in d ic a te d  in 
the chart cover seventeen of the s ta te s  and 
the federal d i s t r i c t .  In two of the remain­
ing s ta te s  and in the federal t e r r i t o r i e s ,  
population dens it ie s  and malaria prevalence 
are  so low th a t  f i e l d  o rg an iz a t io n s  w il l  
no t  be provided u n t i l  m alaria  i s  reduced 
s ig n i f i c a n t l y  throughout the r e s t  o f  the 
country. Zones are e s tab l ished  along s ta te  
l ines  but include more than a s ing le  s ta te  
in some instances. I t  was planned to s t a f f  
each zone with a physician  and a graduate 
engineer. Because of the s c a r c i ty  o f  such

1 Annual r e p o r t s  o f  t h e  D i v i s io n  o f  E p idem iology  and V i t a l  S t a t i s t i c s  f o r  y e a r s  s i n c e  1945 no t  
y e t  a v a i l a b l e .

2 The o th e r s  a re  T u b e r c u lo s i s  C o n tro l ;  V enereal D isea se  C o n tro l ;  H e a l th  U n i ts ;  S a n i t a r y  E n g in e e r ­
in g ;  E p id e m io lo g y  and  V i t a l  S t a t i s t i c s ;  H e a l t h  E d u c a t i o n ;  N u t r i t i o n  and  Pharm acy; M a t e r n a l ,  
I n f a n t ,  and School H yg iene ; Yellow F ever  and P la g u e  C o n t ro l ;  L a b o r a t o r i e s ;  B u ra l  M ed ica l  C are ;  
and th e  N a t i o n a l  I n s t i t u t e  o f  H ygiene .
30thers are Social Welfare, Administration, Legal Consultation and Cabinet Services.
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p r o f e s s i o n a l l y  t r a i n e d  i n d i v i d u a l s ,  and 
because the  b o n i f i c a t i o n  a s p e c t s  o f  m a la r i a  
c o n t r o l  a r e  d i m i n i s h i n g  s t e a d i l y  w i t h  the  
e n l a r g e m e n t  o f  t h e  EOT program,  some zone 
u n i t s  now have medica l  men w i t h  or  w i t h o u t  
e n g i n e e r s ,  some h a v e  e n g i n e e r s  a n d  no  
p h y s i c i a n ,  and o t h e r s  a r e  in  the  cha rge  o f  
n o n - p r o f e s s i o n a l  i n d i v i d u a l s  who have demon­
s t r a t e d  l e a d e r s h i p  and o p e r a t i o n a l  a b i l i t y .  
I n  t h e  14 e s t a b l i s h e d  z o n e s ,  t h e r e  i s  a 
t o t a l  o f  s i x  p h y s i c i a n s ,  s i x  e n g i n e e r s  and 
two n o n - p r o f e s s i o n a l  d i r e c t o r s .  S i x  more 
d o c t o r s  a r e  i n  t r a i n i n g  and w i l l  have zone 
a s s i gnm en ts  i n  1948.

The zona l  o r g a n i z a t i o n s  c o n t a i n  per so nn el  
r e s p o n s i b l e  t o  t h e  M e d i c a l  A c t i v i t i e s  
S e c t i o n  ( p h y s i c i a n s ,  p a r a s i t o l o g i c a l  and 
e n t o m o l o g i c a l  i n s p e c t o r s  and t e c h n i c i a n s ,  
and house  v i s i t o r s ) ,  t o  t h e  E n g i n e e r i n g  
S e c t i o n  ( e n g i n e e r s ,  to p o g ra p h ic  s u r v e y o r s ,  
f o r em en  and l a b o r e r s ,  DDT i n s p e c t o r s  and 
s p r a y e r s ,  e t c . )  and t o  th e  A d m i n i s t r a t i v e  
S e c t i o n  ( a d m i n i s t r a t i v e  a i d s ,  c l e r k s ,  
c a s h i e r s ,  d rug  d i s t r i b u t o r s ,  e t c . ) .  C u r i ­
o u s l y  e n o u g h ,  t h e s e  a r e  n o t  b o n d e d  t o ­
g e t h e r  by any  s o r t  o f  r e s p o n s i b i l i t y  t o  a 
s i n g l e  zona l  c h i e f .  They a r e ,  i n  a c t u a l i t y ,  
e x t e n s i o n s  o f  D i v i s i o n a l  S e c t i o n s  h ous ed  
i n  t h e  same b u i l d i n g  i n  t h e  f i e l d  b u t

c o o r d i n a t e d  i n  M a r a c a y ;  s o l d i e r s  i n  t h e  
same army b u t  w i t h o u t  a l o c a l  commander.  
T h i s  i s  acknowledged t o  be an in co ngruo us  
s t a t e  o f  a f f a i r s  d i c t a t e d  by e x p e d i e n c y  
r a t h e r  t h a n  p r i n c i p l e .  I t  i s  hoped  t h a t  
i n  t h e  n e a r  f u t u r e  a r r a n g e m e n t s  may be 
made s o  t h a t  one  d e s i g n a t e d  i n d i v i d u a l  
i n  e a c h  z o n e  w i l l  be  a d m i n i s t r a t i v e l y  
r e s p o n s i b l e  t o  t h e  D i v i s i o n a l  C h i e f  f o r  
t h e  e n t i r e  l o c a l  o r g a n i z a t i o n .  W i t h i n  
s u c h  a f ra m ew or k ,  t h e  f i e l d  s p e c i a l i s t s  
i n  m e d ic a l ,  e n g i n e e r i n g ,  o r  o t h e r  a c t i v i ­
t i e s  could s t i l l  r e t a i n  technical  r e s p o n s i ­
b i l i t y  t o  t h e  c h i e f s  o f  t h e i r  r e s p e c t i v e  
D i v i s i o n a l  S e c t i o n s .

The f u n c t i o n s  o f  t h e  f o u r  s e c t i o n s  i n  
D i v i s i o n a l  H e a d q u a r t e r s ,  t o g e t h e r  w i t h  
t h e i r  z o n a l  c o u n t e r p a r t s ,  a r e  summar ized 
b r i e f l y  b e l o w .  B e c a u s e  o f  t h e  e x t r e m e  
p a u c i t y  o f  m a l a r i a  a n d  i n s e c t - c o n t r o l  
s p e c i a l i s t s  i n  t h e  c o u n t r y ,  i t  ha s  b e e n  
n e c e s s a r y  to  d e v e l o p  t h e  o r g a n i z a t i o n  so  
t h a t  a v a i l a b l e  t e c h n i c a l  kno w le d g e  and  
s k i l l s  a r e  u t i l i z e d  and compounded t o  th e  
u tmo s t .  Thus n o n - p r o f e s s i o n a l  b u t  p romis ing  
c a n d i d a t e s  a r e  t r a i n e d  by t h e  M a l a r i o l o g i a  
f o r  s p e c i f i c  t a s k s  and a r e  g i v e n  manuals  
w hich  d e t a i l  e a c h  o p e r a t i o n  t h e y  a r e  e x ­
p e c t e d  t o  p e r f o r m .  T h e i r  a c c o m p l i s h m e n t s

urtesy of the David J. Sen
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are  checked c o n s t a n t l y  t h e r e a f t e r  by t h e i r  
D i v i s i o n a l  p r e c e p t o r s .  T h i s  i s  a d m i t t e d l y  
a t i m e - c o n s u m i n g  and e x p e n s i v e  means o f  
a c h i e v i n g  a m a l a r i a  c o n t r o l  o r g a n i z a t i o n  
b u t  u n t i l  more p r o f e s s i o n a l  and t e c h n i c a l  
p e r s o n n e l  i n t e r e s t e d  i n  h e a l t h  c a r e e r s  a r e  
a v a i l a b l e  i n  V e n e z u e la ,  t h e r e  seems t o  be 
no a l t e r n a t i v e .

MEDICAL ACTIVITIES .  These  f u n c t i o n s  con ­
s i s t  o f  t h e  m easu reme nt  and t r e a t m e n t  o f  
m a l a r i a ,  i n c l u d i n g  f i e l d  entomology.  About 
15 p e r c e n t  o f  t h e  b u d g e t  i s  a l l o c a t e d  to  
t h e s e  p u r p o s e s .

T h e r e  a r e  two t y p e s  o f  p r og ra m s i n  the  
f i e l d ,  e x t e n s i v e  and i n t e n s i v e .  The former  
i s  d e s i g n e d  t o  p r o v i d e  g e n e r a l  r o u t i n e  
in f o r m a t i o n  about  the  c u r r e n t  p r ev a le n ce  óf  
m a l a r i a  and i t s  t r a n s m i t t e r s  a l l  over  the  
c o u n t r y .  T h i s  s u p p l i e s  t h e  means f o r  t h e  
e a r l y  r e c o g n i t i o n  o f  d e v e l o p i n g  ep id e m ic s  
and f o r  s e l e c t i n g  s i t e s  w he re  p e r m a n e n t  
m a l a r i a  c o n t r o l  m e a s u re s  may be employed 
p r o f i t a b l y .

For  t h e  e x t e n s i v e  s t u d y  program, the  zone 
d o c t o r s  make s p l e e n  s u r v e y s  in  th e  s c h o o ls  
t h r o u g h o u t  t h e i r  z o n e s  e a r l y  e a c h  y e a r .  
Blood  s m e a r s  a r e  made from c h i l d r e n  w i t h  
e n l a r g e d  s p l e e n s  a nd  f ro m  e v e r y  f o u r t h  
c h i l d  w i t h  a normal s p l e e n .  The smears a r e  
s t a i n e d  and examined i n  t h e  s u b d i v i s i o n s  
o f  z o n e s ,  d e m a r c i o n e s , f r o m  w h i c h  t h e y  
w e r e  c o l l e c t e d .  D u r i n g  t h e  l a s t  t h r e e  
y e a r s ,  an  a n n u a l  a v e r a g e  o f  o v e r  3 2 ,0 0 0  
s t u d e n t s  has  been  examined .

Ea c h  d e m a r k a t i o n  h a s  a n  i n s p e c t o r  de  
demar cac i ón  r e s p o n s i b l e  t o  t h e  p h y s i c i a n  
and i n  c h a r g e  o f  m a l a r i a  c o n t r o l  m e d i c a l  
a c t i v i t i e s  i n  h i s  a r e a .  These  d e m a r k a t i o n  
i n s p e c t o r s  and t h e i r  t e c h n i c a l  a i d s  s t a i n  
and examine s l i d e s ,  l o c a t e  and map b reedi ng  
p l a c e s  from which th e y  i d e n t i f y  ano ph e l in e  
l a r v a e  t o  s p e c i e s ,  and i d e n t i f y  c a p t u r e d  
a n o p h e l i n e  a d u l t s .  D u r i n g  t h e  l a s t  t h r e e  
y e a r s ,  t h e  annua l  number o f  b r e e d i n g - p l a c e  
v i s i t s  ave raged  ove r  21 ,0 00 ,  a d u l t - s t a t i o n  
v i s i t s  o v e r  90,000 p e r  y ea r .

Each d e m a r k a t i o n  i s  s e p a r a t e d  i n t o  s e c ­
t o r s  and i n  e a c h  s e c t o r  t h e r e  i s  a male 
v i s i t a d o r  r u r a l ,  r e s p o n s i b l e  t o  t h e  d e ­
m a r k a t i o n  i n s p e c t o r .  He v i s i t s  homes where 
he makes b lood  smears ( t h i c k  and t h i n  f i lm s)

from p e r s o n s  s u s p e c t e d  o f  h a v i n g  m a l a r i a .  
The t h i c k  f i lm s  a r e  s t a i n e d  and examined by 
t h e  t e c h n i c i a n s ,  u s u a l l y  w i t h i n  48 h o u r s ;  
t h i n  f i l m s  a r e  s t a i n e d  o n l y  i f  t h e  t h i c k  
s m e a r s  a r e  p o s i t i v e .  From 1944 t o  1946,  
i n c l u s i v e ,  t h e  a v e r a g e  a n n u a l  number  o f  
c a s e - f i n d i n g  home v i s i t s  was 842,000 which 
r e s u l t e d  i n  f i n d i n g  an a v e r a g e  o f  9 2 ,0 0 0  
p e r s o n s  s i c k  w i t h  m a l a r i a  each  y e a r .  The 
r u r a l  v i s i t o r  t a k e s  t r e a t m e n t  to  the homes 
of  per son s  found p o s i t i v e .  He a l s o  se a rc h e s  
f o r  a n d  c a p t u r e s  a d u l t  a n o p h e l i n e s  i n  
h o u s e s .

S e c t i o n s  a r e  d i v i d e d  i n t o  c i r c u m s c r i p -  
t i o n e s .  These  a r e  t h e  s m a l l e s t  g e o g r a p h i c  
u n i t s  o f  m a l a r i a  c o n t r o l  i n f l u e n c e  and i n  
each  i s  l o c a t e d  one o r  more dr ug  d i s t r i b u ­
t i o n  p o s t s .  From t h e s e  p o s t s ,  anyone who 
f e e l s  t h a t  he has m a la r i a  may o b t a i n  t r e a t ­
ment f r e e .  These p o s t s  a r e  s e l e c t e d  by th e  
zone p h y s i c i a n s  and u t i l i z e  t h e  p a r t - t i m e  
s e r v i c e s  o f  t e l e g r a p h  o p e r a t o r s ,  p o s t ­
o f f i c e  employees,  e t c . ,  as  t r e a tm e n t  d i s t r i ­
b u t o r s .  They a re  v i s i t e d  p e r i o d i c a l l y  by the 
d e m a r k a t i o n  i n s p e c t o r s  b u t  a r e  c o n s i d e r e d  
a d j u n c t s  o f  t h e  A d m i n i s t r a t i v e  S e c t i o n  
a s  t h e  p r i n c i p a l  d i v i s i o n a l  f u n c t i o n s  
i n v o l v e d  a r e  t h e  p r o c u r e m e n t  a n d  d i s ­
t r i b u t i o n  o f  t h e  a n t i m a l a r i a l  s u p p l i e s .  
Q u i n i n e  was t h e  s t a n d a r d  t r e a t m e n t  u n t i l  
1944  when i t  was r e p l a c e d  w i t h  q u i n a -  
c r i n e  h y d r o c h l o r i d e .  Some c h l o r o q u i n e  i s  
now i n  u s e ,  a n d  may be s u b s t i t u t e d  i n  
t h e  f u t u r e  when  t h e  p r e s e n t  s u p p l y  o f  
q u i n a c r i n e  h y d r o c h l o r i d e  i s  u s e d .  D u r ­
i n g  t h e  l a s t  t h r e e  y e a r s ,  a b o u t  5 2 4 , 0 0 0  
a n t i m a l a r i a l  t r e a t m e n t s  were d i s t r i b u t e d  
e a c h  y e a r ,  t h o u g h  i n  194 3  t h e  nu m be r  
w as  8 1 7 , 1 1 5 .

B e p o r t s  made b y  r u r a l  v i s i t o r s  a r e  
combined by d e m arka t io n  i n s p e c t o r s  who add 
a c c o u n t s  o f  t h e i r  own l a b o r a t o r y  and f i e l d  
a c t i v i t i e s  and  f o r w a r d  t h e s e  t o  t h e  zone 
p h y s i c i a n .  He c o n s o l i d a t e s  a l l  o f  t h e s e  
d a t a  by s t a t e s ,  adding h i s  own o b s e r v a t i o n s , 
and makes monthly s t a t e  sunmar ies which a re  
s e n t  to  th e  Ch ie f  of  th e  Medical  A c t i v i t i e s  
S e c t i o n .

A l l  o f  th e  b loo d  f i l m s ,  m osq ui to  l a r v a e  
and a d u l t s  c o l l e c t e d  and examined o r  ide n-  
f i e d  a r e  s e n t  t o  D i v i s i o n a l  h e a d q u a r te r s  in
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A view o f  a 
l a b o r a t o r y  
c l as s room 

in  t he  
“M a l a r i o l o g i á ” , 

Maracay,  
Venezuela .

Maracay,  where samples o f  each l o t  ( i n c l u d ­
i n g  a l l  p o s i t i v e  s l i d e s )  a r e  checked .

The i n t e n s i v e  s t u d i e s  r e p r e s e n t  an ordered  
a t t e m p t  t o  d i s c o v e r  p e r t i n e n t  ep i d e m io lo g ic  
f a c t s  a b o u t  m a l a r i a  i n  d i f f e r e n t  p a r t s  o f  
th e  c o u n t r y .  Nine c i t i e s  known as es ta c io n ­
e s ,  r e p r e s e n t i n g  d i v e r s e  t e r r a i n  from th e  
C a r i b b e a n  c o a s t  l i n e  t o  the  f o r e s t s  i n  the  
s o u t h ,  and from the  Or inoco  d e l t a  re g io n  in 
th e  e a s t  t o  the Andes i n  the  wes t ,  have been 
s e l e c t e d  and a r e  s u b j e c t e d  t o  s o m e t h i n g  
more t h a n  r o u t i n e  m a l a r i o l o g i c a l  s c r u t i n y .  
S p l e e n  a n d  b l o o d  s u r v e y s  i n  s c h o o l s  a r e  
made  a n n u a l l y  by t h e  z o n e  p h y s i c i a n s .  
S l i d e s  a r e  s t a i n e d  i n  t h e  s t a t i o n  l a b o r a ­
t o r i e s .  Ea ch  s t a t i o n  has  an  i n s p e c t o r  de 
e s t a c i ó n ,  w i t h  a s s i s t a n t s  i n c l u d i n g  t e c h ­
n i c i a n s  and v i s i t a d o r a s  urbanas,  g i r l s  who 
make  c a s e - f i n d i n g ’ v i s  i t s  e a c h  w e e k  t o  
homes i n  v a r i o u s  d i s t r i t o s  o f  the  s t a t i o n .  
Blood  smears  a r e  c o l l e c t e d  from s u s p e c t s ,  
m o s q u i t o  b r e e d i n g - p l a c e s  a r e  examined  a t  
r e g u l a r  i n t e r v a l s ,  and th e  numbers o f  l a r ­
vae t a k e n  p e r  100 v i s i t s  a r e  r e c o r d e d ,  as  
a r e  t h e  numbers and s p e c i e s  o f  a n o p h e l i n e  
a d u l t s  c o l l e c t e d  i n  h o u s e s  a t  p e r i o d i c  
v i s i t s .  T h e s e  d a t a  a r e  s u m m a r iz e d  i n t o  
monthly  r e p o r t s  and a r e  t r a n s m i t t e d  t o  the  
C h i e f  o f  t h e  M e d i c a l  A c t i v i t i e s  S e c t i o n  
t h r o u g h  t h e  zone p h y s i c i a n ,  who adds e p i ­
d e m i o l o g i c  comments o f  h i s  own, i f  i n d i ­
c a t e d .  T h e i r  c o n t e n t s  a r e  a n a l y z e d  by th e  
C h i e f  o f  t h e  Medica l  A c t i v i t i e s  S e c t i o n  in

c o n s i d e r a b l e  d e t a i l ,  c o r r e l a t i n g  them w i t h  
m é t é o r o l o g i e  a n d  o t h e r  e n v i r o n m e n t a l  
i n f l u e n c e s .  Thus a growing volume o f  b a s i c  
i n f o r m a t i o n  i s  b e i n g  a c c u m u l a t e d  i n t e r ­
p r e t i n g  th e  s p e c i a l  e p id e m io lo g y  o f  Vene­
zue lan  m a l a r i a  i n  c o a s t a l ,  mountain v a l l e y ,  
i n l a n d  l a k e ,  and l l a n o s  s i t u a t i o n s ,  w i t h  
r e s p e c t  t o  d i f f e r e n t  s p e c i e s  o f  t r a n s m i t ­
t e r s ,  and under v a r i o u s  c l i m a t i c  c o n d i t i o n s .

ENGINEERING. T h i s  i s  t h e  most  e x p e n s i v e  
group o f  a c t i v i t i e s ,  r e q u i r i n g  some 34 and 
39 p e r c e n t  o f  b u d g e t e d  f u n d s  f o r  t h e  
d r a i n a g e - a n d - f i l l i n g  prog ram and f o r  t h e  
DDT r e s i d u a l  s p r a y  program, r e s p e c t i v e l y .

C e r t a i n  f u n c t i o n s  o f  t h e  D i v i s i o n a l  
E n g i n e e r i n g  S e c t i o n ,  such  a s  m e t e o r o l o g y  
an d  d r a f t i n g ,  a r e  o b v i o u s .  The T e s t i n g  
L a b o r a t o r y  i s  us ed  main ly  t o  d e te r m in e  and 
m easu re  c h a r a c t e r i s t i c s  o f  s a n d  f o r  c o n ­
c r e t e  and o f  f i n i s h e d  c o n c r e t e  s t r u c t u r e s .  
The F o r e s t r y  u n i t  i s  concerned  wi th :  1 ) r e ­
f o r e s t a t i o n ,  m a in ly  w i t h  e u c a l y p t u s  t r e e s ,  
o f  low, in c o m p l e t e l y  d r a in e d  a r ea s ;  2 )  s t a ­
b i l i z a t i o n  o f  op en  d i t c h  b a n k s  w i t h  sod  
and o t h e r  v e g e t a t i o n ;  and 3)  p r o t e c t i o n  
o f  open d i t c h e s  from cows, p i g s ,  e t c . ,  by 
t h i c k ,  t h o r n y  h e d g e s  p l a n t e d  a l o n g  e a c h  
s i d e  o f  the  c h a n n e ls .

The two o t h e r  s u b s e c t i o n s  a r e  t h e  o p e r a ­
t i o n a l  a n t i - a n o p h e l i n e  prog rams.  D r a i n a g e -  
a n d - f i l l i n g  p r o j e c t ' s  a r e  i n i t i a t e d  i n  th e  
D i v i s i o n  as  t h e  r e s u l t  o f  co n fe re n ce s  based
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on t h e  c l i n i c a l , p a r a s i t o l o g i c a l , and e n t o ­
m o log ica l  f i n d i n g s  o f  the Medical  A c t i v i t i e s  
S e c t i o n .  As f a r  as p o s s i b l e ,  th e s e  p r o j e c t s  
a r e  r e s t r i c t e d  t o  c o n s t r u c t i o n  and i n s t a l ­
l a t i o n  o f  permanent m a l a r i a  c o n t r o l  f a c i l i ­
t i e s  w i t h  low main tenance  c o s t s -  Each work 
u n i t  i s  d e s i g n e d  by t h e  zone  e n g i n e e r .  
Ac tu a l  f i e l d  surveys  are made by topografos  
w i t h i n  t h e  zone o r g a n i z a t i o n .  F i n a l  p l a n s  
a r e  s e n t  t o  t h e  D i v i s i o n  f o r  c h e c k i n g  and 
a p p r o v a l .  F o re m e n ,  l a b o r e r s ,  h e a v y  and 
l i g h t  equipment,  and th e  n e c e s s a ry  m a t e r i a l s  
a r e  a s s e m b le d  and the  work p r o c e e d s  un de r  
t h e  s u p e r v i s i o n  o f  t h e  zone e n g i n e e r  who 
p lanned  i t .  Most o f  the  c on c re te  s t r u c t u r e s  
a r e  made on o r  c l o s e  t o  t h e  j o b  s i t e s .  
D u r i n g  t h e  l a s t  t h r e e  y e a r s ,  a n n u a l  a v e r ­
age s  o f  1 8 6 ,6 5 0  c o n c r e t e  s t r u c t u r e s  have 
been f a b r i c a t e d  and 34,890 meters  o f  d i t c h e s  
o r  c a n a l s  have been paved.

P r e s e n t  p la n s  a r e  t o  reduce t h i s  a c t i v i t y  
in the  f u t u r e ,  l i m i t i n g  i t  
t o  p r o j e c t s  i n  urban  com­
muni t ie s  where i t s  b e n e f i t s  
would be wide ly  d i s t r i b u t e d  
and where c o l l a t e r a l  j u s t i ­
f i c a t i o n  s u c h  as sewerage  
and s t o r m - w a t e r  d r a i n a g e  
e x is t s  in addi t ion  to malaria 
c o n t r o l .  Some such combina­
t i o n  p r o j e c t s  have a l r e a d y  
been completed i n  c o o p e r a ­
t i o n  w i t h  t h e  m i n i s t r y  o f  
P u b l i c  Works.

The DDT program c o n s i s t s  
o f  the  a p p l i c a t i o n  of  wet-  
t a b l e  DDT i n  water  su sp en ­
s i o n  a t  t h e  r a t e  o f  1 
gram/meter  (100 mgm/sq . f t . )  
t h r e e  t i m e s  a year  t o  the  
i n t e r i o r  w a l l s  and c e i l i n g s
o r  r o o f s  o f  s u b u r b a n  and ______
r u r a l  homes i n  m a l a r i o u s  p a r t s  o f  t h e  
c o u n t r y .  DDT t e a m s ,  c u a d r i l l a s , c o n s i s t  
o f  e i g h t  men,  h a n d - s p r a y i n g  e q u i p m e n t  
an d  a h e a v y  t r u c k  w i t h  t a n k s  o r  d rums 
i n  w h i c h  t o  mix  t h e  s u s p e n s i o n .  The  
t r u c k s ,  l i k e  a l l  t h e  o t h e r  M a l a r i o l ­
o g i a  v e h i c l e s ,  a r e  p a i n t e d  a c o n s p i c u ­
o u s  y e l l o w - o r a n g e  c o l o r ,  a n d  a l l  t h e  
f i e l d  e m p l o y e e s  i n  t h e  DDT s e r v i c e  a r e

u n i f o r m e d  i n  l i g h t  g r e y - g r e e n  t w o - p i e c e  
c o v e r a l l s  w i t h  DDT s h o u l d e r  p a t c h e s  
i n d i c a t i n g  r a n k .  The prog ram was s t a r t e d  
i n  December  1945 .  D u r i n g  t h e  f o l l o w i n g  
y e a r ,  2 9 , 0 1 3  h o u s e  s p r a y i n g s  were made,  
u s i n g  1 7 , 0 4 0  pou nds  o f  DDT f o r  t h e  p r o ­
t e c t i o n  o f  9 2 , 4 9 3  p e r s o n s .  T h i s  i s  an 
a p p l i c a t i o n  r a t e  o f  0 . 5 9  pound p e r  house 
a n d  c o s t s  7 . 1 1  b o l i v a r e s  ( $ 2 . 3 6 )  p e r  
h o u s e  s p r a y i n g .

Another  e lement  in  the  DDT program i s  the 
p r e p a r a t i o n  and s a l e  by the  government  o f  
f i v e  p e r c e n t  EOT i n  kerosene .  Thi s  i s  mixed 
and p a c k a g e d  by  t h e  M a l a r i o l o g i a . I t  i s  
a d v e r t i s e d  e x t e n s i v e l y  and i s  d i s t r i b u t e d  
and s o l d  a l l  ov e r  th e  c o u n t r y  a t  v i r t u a l  
c o s t  by the  Bank fo r  A g r i c u l t u r e  and Animal 
Husbandry f o r  use  as  a domest ic  sp ray .

SPECIAL STUDIES. These r e p r e s e n t  a coop ­
e r a t i v e  p r o j e c t  be tween  t h e  M a l a r i o l o g i a  
and  t h e  I n t e r n a t i o n a l  H e a l t h  D i v i s i o n  o f

A co nc re t e  di t ch l i n i n g  ne a r  Maracay,  Venezuela.  The a r e a  o f  t r e a tm en t  
has  been expanded from Maracay,  f i r s t  chosen as a p rov ing  ground.

th e  R o c k e f e l l e r  Found at ion .  About two p e r ­
c e n t  o f  t h e  t o t a l  b u d g e t  i s  d e v o t e d  t o  
t h e i r  s u p p o r t .

The work planned and under way f a l l s  i n t o  
t h r e e  c a t e g o r i e s .  The f i r s t  i s  co n c e r n e d  
w i t h  the  chemical  and b i o l o g i c a l  t e s t i n g  of  
DDT t o  m e a s u r e  t h e  r e l a t i v e  p u r i t y  and 
p o t e n c y  o f  v a r i o u s  l o t s  o f  t h a t  m a t e r i a l  
a g a i n s t  A. albimanus  and A. d a r l i n g i , and

Courtesy of the David J. Sencer CDC Museum



14

th e  d u r a b i l i t y  o f  i t s  i n s e c t i c i d a l  a c t i v i t y  
on d i f f e r e n t  t y p e s  o f  s u r f a c e s  s u c h  as 
ado b e ,  p l a s t e r ,  w a t t l e - a n d - d a u b ,  and the  
f i n e  and c o a r s e  p l a n t s  used  f o r  t h a t c h i n g  
h o u s e s .  Some o f  t h e s e  o b s e r v a t i o n s  a r e  
b e i n g  made on b l o c k s  o f  t e s t  s u b s t a n c e s  
which can be s u b j e c t e d  to  v a r i o u s  e n v i r o n ­
menta l  i n f l u e n c e s  and assayed  b i o l o g i c a l l y  
whenever d e s i r e d .  Comparable d e t e r m i n a t i o n s  
on a l a r g e r  s c a l e  w i l l  be made on the  w a l l s  
and o t h e r  s u r f a c e s  w i t h i n  i n h a b i t e d  and 
u n i n h a b i t e d  h o u s e s .

New i n s e c t a r y  f a c i l i t i e s  a r e  b e i n g  c o n ­
s t r u c t e d  t o  supply  t h e  b i o l o g i c a l  m a t e r i a l  
f o r  t h e  t e s t i n g  e x p e r i m e n t s  and t o  s t u d y  
t h e  bionomics and b e h a v io r  o f  the  v e c t o r i a l  
s p e c i e s .

The  s e c o n d  t y p e  o f  s t u d y  c o n s i s t s  o f  
f i e l d  o b s e r v a t i o n s  o f  th e  e f f e c t  o f  s i n g l e  
a n n u a l  s p r a y i n g s  i n  s e l e c t e d  d a r l i n g i  and 
albimanus v i l l a g e s  which w i l l  be c o n t r a s t e d  
w i t h  t h a t  o f  two or  more a p p l i c a t i o n s  p e r  
y e a r  i n  o t h e r  c o m p a r a b l e  c o m m u n i t i e s  t o  
s e e  w het her  t h e  same or  d i f f e r e n t  p a t t e r n s  
o f  EOT a p p l i c a t i o n  sh o u ld  be us ed  a g a i n s t  
t h e s e  two s p e c i e s  o f  a n o p h e l i n e s .  I t  i s  
a l s o  p l a n n e d  t o  s t u d y  and  a p p r a i s e  t h e  
i n f l u e n c e  o f  DDT h o u s e  s p r a y i n g  on t h e  
g e n e r a l  h e a l t h  and w e l f a r e  o f  th e  i n h a b i ­
t a n t s  o f  c e r t a i n  s m a l l  V ene z u e la n  towns.

As t i m e  p e r m i t s ,  i t  i s  hoped t o  s u r v e y  
the  b lood  pr o to z o a  of  l o c a l  b i r d s ,  r e p t i l e s ,  
b a t s ,  and o t h e r  p o s s i b l e  h o s t s  fo r  Plasmodium 
o r  r e l a t e d  g e n e r a .

The t h i r d  c l a s s  o f  s p e c i a l  s t u d i e s  i s  a 
c o n t i n u a t i o n  o f  t h e  taxonomic  an to mo log y  
which has  been c a r r i e d  on f o r  some year s  in  
Venezue la by Dr.  Pa b le  Cova-Garc ia .

ADMINISTRATIVE. About  10 p e r c e n t  o f  the  
b u d g e t  i s  r e q u i r e d  f o r  t h e s e  a c t i v i t i e s .  
I n  t h e  f i e l d ,  t h e  f u n c t i o n s  o f  o r d e r i n g  
s u p p l i e s ,  h a n d l i n g  p a y r o l l s ,  and a c c o u n t i n g  
f o r  p r o p e r t y  a r e  d i s c h a r g e d  by a d m i n i s t r a ­
t i v e  a i d e s  and c l e r k s .  Comparable a c t i v i ­
t i e s ,  i n c l u d i n g  pe r so n n e l  a c t i o n s ,  a r e  p e r ­
formed by th e  A d m i n i s t r a t i v e  S e c t i o n  which 
a l s o  c o n t a i n s  the p h o t o g r a p h i c  u n i t .

The D i v i s i o n  appea rs  t o  have c o n s i d e r a b l e  
f r e e d o m  i n  t h e  r e c r u i t i n g ,  p l a c e m e n t ,  
c l a s s i f i c a t i o n ,  and movement o f  p e r s o n n e l .  
On the  o t h e r  hand,  i t  s u f f e r s  g r e a t  d e l a y s

and i n e f f i c i e n c i e s ,  r e s u l t i n g  f rom  t h e  
p r e s e n t  n e c e s s i t y  o f  p r o c u r i n g  s u p p l i e s  
t h ro u g h  a h i g h l y  c e n t r a l i z e d  go ve rn me nt a l  
p u r c h a s in g  agency.  These d i f f i c u l t i e s  a r e ,  
o f  c o u r s e ,  g r e a t l y  augmented  by t h e  f a c t  
t h a t  most  o f  t h e  eq u ip m e n t  and m a t e r i a l s  
have t o  be i m p o r t e d .

Except fo r  p e t t y  i t ems ,  d i r e c t  pu rch as in g  
by th e  M a l a r i o l o g i a  i s  n o t  p e r m i t t e d .  A l l  
t h a t  the  D i v i s i o n a l  A d m i n i s t r a t i v e  S e c t i o n  
c a n  do i s  t r a n s m i t  t o  t h e  M i n i s t r y  o f  
H e a l t h  s p e c i f i c a t i o n s  f o r  i t ems  d e s i r e d  and 
i n d i c a t e  a g e n t s  from whom th ey  may be p r o ­
c u re d .  The a d m i n i s t r a t i v e  u n i t  w i t h i n  th e  
M i n i s t r y  o b t a i n s  b i d s ,  makes p u r c h a s i n g  
a r r a n g e m e n t s ,  and  p r e p a r e s  t h e  p u r c h a s e  
o r d e r s .  These  must  t h e n  be p r e a u d i t e d  and 
a p p r o v e d  i n  t h e  C o m p t r o l l e r  G e n e r a l ’ s 
O f f i c e ,  a t  which l e v e l  i t  i s  n o t  uncommon 
t o  have  n e g o t i a t i o n s  r e o p e n e d  w i t h  l o c a l  
age n ts  o r  w i t h  s a l e s  a g e n c i e s  ab road ,  thus  
d e l a y i n g  by month s  t h e  a r r i v a l  o f  i t e m s  
which may be c r i t i c a l  f o r  c o n t i n u e d  o p e r a ­
t i o n s .  A u t h o r i z a t i o n  f o r  t h e  M a l a r i o l o g i a  
t o  make d i r e c t  p u r c h a s e s ,  a t  l e a s t  o f  
s t a n d a r d  m a t e r i a l s  and eq ui pm en t ,  s u b j e c t  
t o  p o s t - a u d i t ,  would u n d o u b t e d l y  improve 
the e f f i c i e n c y  and probab ly  reduce  the  c o s t  
o f  m a l a r i a  c o n t r o l  a c t i v i t i e s .

I t  i s  t h e  f i s c a l  p r a c t i c e  i n  th e  V ene­
z u e la n  Government  t o  make funds a v a i l a b l e  
on a monthly b a s i s  in equa l  sums throughout  
t h e  yea r .  While t h i s  r o u t i n e  i s  undoubted ly  
s a t i s f a c t o r y  f o r  many d e p a r t m e n t s  and 
a g e n c i e s ,  i t  i s  v e r y  d i f f i c u l t  f o r  u n i t s  
in  which a c t i v i t i e s  a r e  as h i g h l y  s e a s o n a l  
as  m a l a r i a  c o n t r o l  t o  meet  t h e i r  o b l i g a ­
t i o n s  pr o m p t l y  and a d e q u a t e l y ,  o r  t o  take  
a d v a n t a g e  o f  o c c a s i o n a l  b u t  p r o f i t a b l e  
o p p o r t u n i t i e s  t o  buy a t  b a r g a i n  r a t e s .  I f  
funds  c o u ld  be t r a n s f e r r e d  t o  t h e  M a l a r i ­
o l o g i a  i n  a c c o r d a n ce  w i t h  s e a s o n a l  ne eds ,  
a d d i t i o n a l  economie s  m i g h t  be e f f e c t e d .

I n  su mm ary ,  i t  may be s a i d  t h a t  Dr .  
G a ba ld o 'n  h a s  e s t a b l i s h e d  an  e f f e c t i v e  
o r g a n i z a t i o n  w h ic h  i s  g i v i n g  e s s e n t i a l  
m a l a r i a - c o n t r o l  s e r v i c e  t o  th e  c i t i z e n s  of  
V enez ue la .  I t  i s  f l e x i b l e  enough t o  ada p t  
e a s i l y  t o  a DDT pr ogr am  w hic h  i s  p la n n e d  
t o  become count ry-wide  i n  i t s  a p p l i c a t i o n .  
E3etween t h e  DDT and th e  f r e e  a n t i m a l a r i a l
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t r e a t m e n t s ,  i t  i s  p r o b a b l e  t h a t  m a l a r i a  
w i l l  be r educ ed  to  a v e r y  low p r e v a l e n c e  
and i n  time may be e x t i n g u i s h e d  co m p le te ly  
in  c e r t a i n  p l a c e s .  I n d e e d ,  i t  i s  n o t  un­
l i k e l y  t h a t ,  in  c e r t a i n  b i o l o g i c a l  i s l a n d s  
such as some o f  t h e  mounta in  v a l l e y s ,  the  
v ec to r s  o f  m a la r i a  may be e r a d i c a t e d .  There 
a p p e a r s  t o  be no r e a s o n  why t h e  p r i m a r y  
malar ia  c o n t r o l  o b j e c t i v e  o f  the  M a la r io lo -  
g'ia c a n n o t  be expanded i n  t ime t o  i n c l u d e

t h e  c o n t r o l  o f  a l l  d o m e s t i c  i n s e c t s  and 
r o d e n t s  and the  d i s e a s e s  o f  man which they  
t r a n s m i t .  T h i s  would  p r e s u m a b l y  a c h i e v e  
s uc h  c o l l a t e r a l  h e a l t h  b e n e f i t s  as  r e d u c ­
t i o n  o f  e n t e r i c  i n f e c t i o n s ,  e s p e c i a l l y  i n  
t h e  v e r y  y o ung ,  C h a g a s  d i s e a s e ,  m u r i n e  
ty ph us ,  f i l a r i a s i s ,  s a n d f l y  f e v e r ,  l e i s h ­
m a n i a s i s ,  and p o s s i b l y  o t h e r  m a l a d i e s  t h e  
t r a n s m i s s i o n  o f  w h i c h  by  i n s e c t s  o r  
a r t h r o p o d s  i s  n o t  now r e c o g n i z e d .

RECOMMENDATIONS

The f o l l o w i n g  s u g g e s t i o n s  a r e  made w i t h  
t h e  view o f  i m p r o v i n g  t h e  e f f i c i e n c y  and 
e f f e c t i v e n e s s  o f  Venezuelan m a l a r i a  c o n t r o l  
o p e r a t i o n s  i n  g e n e r a l ,  and of  DDT s e r v i c e  
in  p a r t i c u l a r :
1. R e s p o n s ib le  D i v i s i o n a l  p e r s o n n e l ,  e s p e ­
c i a l l y  S e c t i o n  C h ie f s ,  should make f r e q u e n t  
v i s i t s  i n t o  th e  f i e l d  t o  o b s e r v e :  1) t h e  
c o l l e c t i o n  o f  e x p l o r a t o r y ,  i n s p e c t o r i a l ,  
and e v a l u a t i v e  d a t a ,  and 2)  o p e r a t i o n a l  
p r o c e d u r e s .

Members of  t h e  f i e l d  s t a f f  can n o t  
have the p e r s p e c t i v e  of d i v i s i o n a l  head­
q u a r t e r s  p e r sonne l .  They may unknowingly 
d r i f t  i n t o  or  p e r m i t  s u b s t a n d a r d  p r a c ­
t i c e s  t o  d e v e l o p ,  t h e  i n f e r i o r i t y  o f  
which  i s  im m ed ia te ly  a p p a r e n t  t o  p e r ­
sons f a m i l i a r  w i t h  the programs in a l l  
z o n e s .  C o r r e c t i o n s  and c o n s t r u c t i v e  
su g g e s t i o n s  should be made t o  th e  r ank­
i n g  zo ne  r e p r e s e n t a t i v e  who s h o u l d  
t r a n s m i t  them t o  h i s  own s u b o r d i n a t e s .

The f i e l d  i s  a f e r t i l e  t e r r i t o r y  fo r  
t h e  d e v e l o p m e n t  o f  new m e t h o d s  and 
i d e a s .  Such improvements should  be con­
s i d e r e d  c a r e f u l l y  by S e c t i o n  C h i e f s ,

and,  i f  m e r i t o r i o u s ,  be t r a n s m i t t e d  to  
and d e m o n s t r a t e d  b e f o r e  p e r s o n n e l  i n  
o t h e r  zones.

2 .  I f  and when s u c h  a r r a n g e m e n t s  c a n  be 
made, i t  would seem d e s i r a b l e  to  e s t a b l i s h  
one  d e s i g n a t e d  i n d i v i d u a l  a s  c h i e f  o r  
d i r e c t o r  f o r  each  zone ,  t o  be r e s p o n s i b l e  
a d m i n i s t r a t i v e l y  t o  t h e  D i v i s i o n a l  C h i e f  
f o r  t h e  e n t i r e  zon a l  o r g a n i z a t i o n .  W i t h in  
such a framework, the  f i e l d  r e p r e s e n t a t i v e s  
o f  medica l ,  e n g i n e e r i n g ,  o r  o t h e r  a c t i v i t i e s  
would s t i l l  ob ta in  t e c h n i c a l  d i r e c t i o n  from 
th e  C h i e f s  o f  t h e i r  r e s p e c t i v e  D i v i s i o n a l  
S e c t i o n s .

3.  I n  t h e  o p i n i o n  o f  t h e  a u t h o r , - t h e  DDT 
prog ram may be improv ed  a s  i n d i c a t e d  b e ­
lo w .  W i d e - s c a l e  o p e r a t i o n a l  c h a n g e s  
shou ld  n o t ,  of  c o u r s e ,  be u n d e r t a k e n  u n t i l  
a d e q u a te  f i e l d  t e s t i n g  un d e r  l o c a l  c o n d i ­
t i o n s  has e s t a b l i s h e d  t h e i r  d e s i r a b i l i t y .

a )  Change from DDT s u s p e n s i o n  t o  DDT 
emulsion*) u n l e s s  th e  c o s t  d i f f e r e n ­
t i a l  ( i n c l u d i n g  sa v i ngs  on l abor  and 
equipment  maintenance)  i s  p r o h ib i t iv e .1

b) I n c r e a s e  t h e  a p p l i c a t i o n  r a t e  from

1T h i s  recommendat ion was ba sed  upon ( a ) t h e  u n c e r t a i n  e f f i c i e n c y  and e x c e s s i v e  ma in t enance  and 
r e p l a c e m e n t  c o s t s  f o r  hand sp r ay  equ ipmen t  as  u sed  in  Venezue la  f o r  a p p l y i n g  w e t t a b l e  DDT, p l u s  
(b) t h e  p r e sumpt ion ,  based  on i n s u f f i c i e n t  s t udy,  t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  
i n s e c t i c i d a l  e f f e c t i v e n e s s  and d u r a b i l i t y  o f  e m u l s i f i e d  and suspended DDT. S ince  t hen ,  more t e c h ­
n o l o g i c a l  ev idence  b e a r i n g  on t h i s  p o i n t  has  been p u b l i s h e d  from o t h e r  c o u n t r i e s  i n d i c a t i n g  t h a t  
t he  r e s i d u a l  e f f i c i e n c y  o f  w e t t a b l e  DOT d e f i n i t e l y  s u r p a s s e s  t h a t  o f  emul sions  or  s o l u t i o n s  o f  DDT 
on ea r t h e n  w a l l s .  In view o f  t h i s  more r e c e n t  i n fo rm a t ion ,  expe r imen t s  should  be made in Venezuela  
t o  a s s e s s  t h e  comparat ive i n s e c t i c i d a l  p r o p e r t i e s  o f  t he s e  two forms o f  DDT under  l o c a l  co n d i t i o n s .  
Such i n v e s t i g a t i o n s  a r e  now in  p r o g r e s s .  I f  i t  i s  d e t e r m i n e d  t h a t  w a t e r - w e t t a b l e  DDT i s  b e s t  
ad ap t e d  f o r  t he  needs  o f  t h e  co un t r y ,  t he  n e x t  deve lopmen ts  shou ld  be t o  o b t a i n  s p r a y  equipment  
more s u i t a b l e  f o r  i t s  a p p l i c a t i o n . - J . M . A .
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A Venezuelan DDT sp ra y in g  crew and t r u ck .

one t o  two grams p e r  s q u a r e  m e te r .  
I f  t h e  s p r a y i n g  i s  t o  be done only  
f o r  m a l a r i a - c o n t r o l  p u r p o s e s ,  i t  
sho u ld  be p o s s i b l e  t o  reduce t h e  num­
b e r  o f  sp ra ys  per  year  from th r e e  t o  
two, t h e  f i r s t  o f  which shou ld  come 
a t  t h e  e nd  o f  t h e  d r y  s e a s o n ,  and 
the  second approx ima te ly  four  months 
l a t e r .  I f  the program i s  expanded fo r  
th e  d e s t r u c t i o n  of  a l l  household i n ­
s e c t s ,  a t h i r d  s p r a y i n g  a t  th e  same 
a p p l i c a t i o n  r a t e  s h o u l d  be add ed  
f o u r  months a f t e r  t h e  se co n d .

c) I t  i s  b e l i e v e d  t h a t  s m a l le r  crews of  
two or  t h r e e  s p r a y e r s  c o u ld  o p e r a t e  
more e f f i c i e n t l y  than the present  crews 
of  s i x  sprayers where houses are g r e a t ­
ly  d i s p e r s e d .  I t  i s  sugg es ted ,  t h e r e ­
f o r e ,  t h a t  s t u d i e s  be made i n  e a c h  
o f  t h e  zones t o  de te rmine  t h e  amount 
o f  t e r r a i n  w h ic h  c o u l d  be s e r v e d  
m o s t  e f f i c i e n t l y  1) by t h e  l a r g e r  
crews c a r r i e d  in  h e a v i e r  t r u c k s ,  and 
2) by sma l l e r  crews c a r r i e d  i n  l i g h t ­
e r  t r u c k s .  I t  would then  be p o s s i b l e  
to  p la ce  an o r d e r  fo r  sma l l  b u t  sub­
s t a n t i a l  v e h i c l e s ,  a nd  o r g a n i z e  
i t i n e r a r i e s  f o r  each type  of  t r u c k .

d) A l l  t r u c k s  s h o u l d  be e qu ip ped  w i t h

f u n c t i o n a l  a i r  compressors  and tanks  
so  t h a t  s p r a y  ca ns  may be c h a r g e d  
w i t h  compressed a i r  from th e  t a n k s ,  
r a t h e r  than  by hand pumping,

e )  T a n k s  f o r  h o l d i n g  and m i x i n g  DDT 
emuls ion  should  be i n s t a l l e d  perma- 
men t ly  i n  t h e  t r u c k s .  Drums o f  55- 
g a l l o n  c a p a c i t y  c o n s t i t u t e  a good 
m ak e sh i f t ,  but  a r e  now expe ns i ve  and 
ha rd  to o b ta in .  I t  seems l i k e l y  t h a t  
s u b s t a n t i a l  m e t a l  t a n k s  w i t h  l e s s  
was te  space than  drums cou ld  be f a b ­
r i c a t e d  l o c a l l y  and i n s t a l l e d  i n  the  
t r u c k s .

f )  M o t o r - d r i v e n  w a t e r  pumps s h o u l d  be 
. i n s t a l l e d  on a l l  t r u c k s ,  plumbed to

t h e  IDT t a n k s ,  and e q u i p p e d  w i t h  
s u f f i c i e n t  i n l e t  hose  so  t h a t  w a te r  
may be pumped from a n a t u r a l  sour ce  
d i r e c t l y  i n t o  th e  ta nk s  w i t h o u t  the 
use  o f  hand l a b o r .  These cou ld  a l s o  
be r i g g e d  f o r  mix in g  DDT w i t h  w a te r  
i f  d e s i r e d .

g) E x t r a  s p r a y  n o z z l e s  should  be c a r r i e d  
by  e a c h  s p r a y e r .  He s h o u l d  n o t  be 
a l lowed t o  c l e a n  nozz les  w i th  meta l  
p robes .  Wooden ones ( t o o t h p i c k s )  w i l l  
do the  j o b  as w e l l ,  and w i l l  n o t  d e ­
form or  e n la r g e  the  no z z le  a p e r t u r e .
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Pending the a r r i v a l  o f  more nozz les ,  
t h e  o p e r a t i o n  o f  many now on hand 
c o u l d  be i m prov ed  by f i l l i n g  t h e  
p r e s e n t  a p e r t u r e  w i t h  b r a z i n g  meta l  
and  r e b o r i n g  and sh ap in g  a new one.

h)  S p r a y  cans  s h o u ld  be equipp ed  w i t h  
i n l e t  e x te n s io n s  so t h a t  they  cannot  
be f i l l e d  w i t h  DDT m i x t u r e s  beyond 
t w o - t h i r d s  c a p a c i t y .

4.  I t  i s  b e l i e v e d  t h a t  t h e  p r e s e n t  a n t i -  
a n o p h e l i n e  DDT prog ram s h o u ld  be ex t ended

t o  a complete domes t ic  i n s e c t i c i d a l  program. 
As m a l a r i a  p r e v a l e n c e  d e c r e a s e s ,  i n t e r e s t  
i n  a n d  b u d g e t a r y  s u p p o r t  f o r  c o n t i n u e d  
m a l a r i a  o p e r a t i o n s  w i l l  d e c l i n e .  I f  the ob­
j e c t i v e s  o f  DDT s e r v i c e  were r e d e f i n e d  t o  
in c lu d e  th e  c o n t r o l  o f  a l l  domest ic  i n s e c t s ,  
t h i s  would d im in is h  the  number o f  household 
p e s t s  and i n s u r e  c o l l a t e r a l  h e a l t h  b e n e f i t s  
i n  r e d u c t i o n  o f  e n t e r i c  i n f e c t i o n s ,  Chagas’ 
d i s e a s e ,  f i l a r i a s i s ,  s a n d f l y  f e v e r ,  l e i s h ­
m a n i a s i s ,  and p o s s i b l y  o t h e r  m a l a d i e s  th e  
t r a n s m i s s i o n  o f  which by a r t h r o p o d s  i s  n o t  
now r e c o g n i z e d .  I f  and when such a program

i s  r e a l i z e d ,  i t  would seem l o g i c a l  t o  con ­
s o l i d a t e  t h e  D i v i s i o n  o f  Ye l low F e v e r  and 
P l a g u e  C p n t r o l  w i t h  t h e  D i v i s i o n  o f  
M a l a r i o l o g y .
5.  P r i n t s  o f  a e r i a l  p h o to g r a p h s  t a k e n  f o r  
any government agency should  be made a v a i l ­
a b le  a t  c o s t  t o  the  D i v i s i o n  o f  M alar io l ogy  
f o r  mapping pu rpose s .
6 .  I t  would  be  d e s i r a b l e  t o  ha ve  f i s c a l  
a l lo w anc es  t r a n s f e r r e d  to  the M a l a r i o l o g i a  
a c c o r d i n g  t o  i t s  s e a s o n a l  n e e d s ,  r a t h e r  
than  chi a p a r i t y  monthly b a s i s .  The expenses  
o f  o p e r a t i o n a l  p rograms which a r e  a s  s e a ­
s o n a l  as m a l a r i a  c o n t r o l  r e q u i r e  more funds 
d u r i n g  c e r t a i n  months tha n  o t h e r s .
7.  I t  i s  h i g h l y  d e s i r a b l e  t h a t  th e  M a l a r i ­
o l o g i a  be a u t h o r i z e d  t o  make d i r e c t  p u r ­
c h a s e s  o f  s t a n d a r d  i t em s  u s e d  r e c u r r e n t l y  
i n  t h e  o p e r a t i o n a l  p r o g r a m s ,  s u b j e c t  t o  
p o s t - a u d i t .  The u n c e r t a i n t i e s  and d e l a y s  
i n h e r e n t  i n  t h e  a c t i v i t i e s  o f  any d i s t a n t  
and u n r e l a t e d  p u r c h a s i n g  agency ,  t o g e t h e r  
w i t h  t h e  p r e - a u d i t i n g  p r a c t i c e ,  a r e  i n c o n ­
s i s t e n t  w i t h  t h e  most e f f i c i e n t  conduct  o f  
l a r g e  o p e r a t i o n a l  p rograms.

B .  O B SE R V A T IO N S IN  COLOMBIA

he I n s t i t u t e  de E s­
t u d i o s  E s p e c i a l e s  
“ C a r l o s  F i n l a y ” i s  
located  in Bogota and 
was founded in  1935 
by the In te rna t iona l  

H e a l t h  D i v i s i o n  o f  th e  B o c k e f e l l e r  Founda­
t i o n  t o  prov id e  f a c i l i t i e s  f o r  the  s tu dy  o f  
y e l l o w  f e v e r  p r o b l e m s  i n  n o r t h e r n  S o u t h  
Amer ica.  P a s t  d i r e c t o r s  and i n v e s t i g a t o r s  
have i n c l u d e d  the  f o l l o w i n g  members o f  the  
I n t e r n a t i o n a l  H e a l t h  D i v i s i o n :  Dr s .  George 
B e v i e r ,  J o h n  Bugher ,  C h a r l e s  R. Anderson,  
Hugh Smi th,  Henry Kumm, John R. Pau l ,  R o l l a  
D. H i l l  and A us t i n  Kerr .  The p r e s e n t  d i r e c ­
t o r  i s  D r. J o h n  E. E l m e n d o r f  and he i s  
a s s i s t e d  by  D r .  A u g u s t o  G a s t - G a l v i s ,

P a t h o l o g i s t ,  and  Dr .  Manuel  R o c a - G a r c i a ,  
V a c c i n e  S p e c i a l i s t .

The l a b o r a t o r y  p r o d u c e s  y e l l o w  f e v e r  
vacc ine  f o r  use  i n  the v a c c i n a t i o n  campaign 
a g a i n s t  yel low f e v e r  i n  Colombia.  From 1937 
t o  May 1, 1947, 1 ,120 ,000 per son s  have been 
v a c c i n a t e d  i n  t h i s  count ry .  Vaccine produced 
in  t h i s  l a b o r a t o r y  i s  a l s o  d i s t r i b u t e d  f r e e  
t o  the  n e i g h b o r in g  c o u n t r i e s  w i th  a c t u a l  o r  
p o t e n t i a l  ye l lo w  f e v e r  problems (Equador ,  
P e r u ,  V e n e z u e l a ,  Panama, Cuba,  Dominican  
R e p u b l i c ,  H a i t i ,  B r i t i s h  G u i a n a ,  a n d  
C u r a c a o ) .

As a d i a g n o s t i c  e l e m e n t  i n  t h e  y e l l o w  
f e v e r  c o n t r o l  p rogram,  a v i s c e r o t o m y  s e r ­
v i c e  h a s  been  e s t a b l i s h e d  t h r o u g h o u t  t h e  
c o u n t r y .  T h i s  i n c l u d e s  some 200  p o s t s
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equ ip ped  t o  o b t a i n  spec imens  o f  l i v e r  from 
cada ve rs  of  persons  dy ing  w i th  unrecognized  
t y p e s  o f  f e v e r s .  These  spec imens  o f  l i v e r  
a r e  f i x e d ,  s e c t i o n e d  and examined  h i s t o -  
p a t h o l o g i c a l l y  a t  t h e  I n s t i t u t e  w i t h  t h e  
o b j e c t  o f  de te rm in in g  whether  o r  n o t  ye llow 
f e v e r  o r  some o t h e r  d i s e a s e  d i a g n o s a b l e  
from l i v e r  s e c t i o n s  was th e  cause o f  dea th .  
T h u s ,  i t  h a s  b e e n  p o s s i b l e  t o  c o n f i r m  
r a p i d l y  t h e  p r e s e n c e  o f  ye l l o w  f e v e r  o u t ­
b r e a k s  — s y l v a t i c  o r  u r b a n  — b e f o r e  e p i ­
demics g e t  under way. Fur thermore ,  by means 
o f  t h i s  v i s cero tomy s e r v i c e  t h e r e  have been 
d i s c o v e r e d  i n  Colom bia  c a s e s  o f  v i s c e r a l  
l e i s h m a n i a s i s  and  h i s t o p l a s m o s i s  w h ic h  
p r e v i o u s l y  have no t  been known to occu r  in 
t h a t  c o u n t r y .  S i n c e  t h e  I n s t i t u t e  was 
e s t a b l i s h e d ,  no  c a s e s  o f  u r b a n  y e l l o w  
f e v e r  h a v e  b e e n  r e p o r t e d  e x c e p t  f o r  a 
f ew c a s e s  a t  Buena  V i s t a  on t h e  Magda­
l e n a  B i v e r  ( r e p o r t e d  a b o u t  1 9 4 7 ) .  Some
20 ,0 00  l i v e r  sp ec im ens  have been  examined 
f rom  C o l o m b i a  a n d  o t h e r  S o u t h  A m e r i c a n  
c o u n t r i e s .

The l a b o r a t o r y  i s  a l s o  making  i n v e s t i ­
g a t i o n s  on the  medica l  entomology of  yel low 
f e v e r  and s t u d i e s  upon  im m u n i t y  c o n t r i ­
b u t i n g  t o  knowledge o f  th e  sp re ad  o f  yel low 
f e v e r ,  and i s  a t t e m p t i n g  t o  d i s c o v e r  the  
d u r a t i o n  o f  v a c c in e  p r o t e c t i o n .

A c o n t i n u a t i o n  o f  p r e s e n t  a c t i v i t i e s  i s  
p la n n e d  f o r  th e  f u t u r e .  In a d d i t i o n ,  i t  i s  
hoped  t o  u n d e r t a k e  s t u d i e s  o f  r i c k e t t s i a l  
d i s e a s e s ,  p r i n c i p a l l y  typ hu s  and s p o t t e d ­
fever. ,  and o t h e r  d i s e a s e s  cau sed  by v i r u s e s .  
I t  i s  p l a n n e d  t o  p r o d u c e  v a c c i n e  a g a i n s t  
ty p h u s  and s p o t t e d - f e v e r . S p e c i a l  s t u d i e s  
w i l l . b e  made i n  p a t h o l o g y  i n  r e l a t i o n  t o  
p u b l i c  h e a l t h .

The  I n s t i t u t o  de  E s t u d i o s  E s p e c i a l e s  
“ C a r l o s  F i n l a y ” i s  b e i n g  c o n s o l i d a t e d  w i t h  
t h e  Samper M a r t i n e z  N a t i o n a l  I n s t i t u t e  de 
Hygiene;  b o t h  b u i l d i n g s  a r e  l o c a t e d  i n  the  
same b l o c k .  The C a r l o s  F i n l a y  I n s t i t u t e  
w i l l  c o n s t i t u t e  t h e  S e c t i o n s  on P a t h o l o g y  
a n d  M e d i c a l  E n t o m o l o g y  o f  t h e  l a r g e r  
N a t i o n a l  I n s t i t u t e  o f  H y g i e n e .

Y e l l o w  F e v e r  i s  a d i s e a s e  which  seems 
removed, u n r e a l ,  and n o t  e s p e c i a l l y  impor­
t a n t  t o  many American p u b l i c  h e a l t h  s c i e n ­
t i s t s .  N e v e r t h e l e s s ,  as  o f  O c t o b e r  17,  
1947 ,  56 f a t a l  c a s e s  of  y e l l o w  f e v e r  had

been d ia gnosed  in Colombia t h a t  y e a r .  That  
i s  n o t  th e  comple te t o t a l  o f  de a th s  due to  
t h i s  d i s e a s e  a s  v i s c e r o t o m y  c o v e r a g e  i s  
incomplete and im p e r f e c t .

F o r  t h e  p a s t  15 y e a r s ,  a l l  ye l low feve r  
ca s e s  i n  Colombia have occu r r ed  i n  i s o l a t e d  
f o r e s t  a r e a s ,  p r i n c i p a l l y  s p a r s e l y  popu­
l a t e d  r e g i o n s .  O c c a s i o n a l l y  a ye l low fever  
p a t i e n t  i s  a b l e  t o  r e a c h  town b e f o r e  he 
d i e s  o r  r e c o v e r s  and ,  s i n c e  Aedes aegypt i  
o c c u r s  i n  many towns i n  c e r t a i n  r e g i o n s ,  
t h e  t h r e a t  o f  u r b a n  e p i d e m i c s  i s  e v e r ­
p r e s e n t .  One of  t h e  a rguments  f o r  g e t t i n g  
r i d  o f  Aedes  a e g y p t i  i n  S o u t h  Amer ica  i s  
t h a t  th e r e  a r e  l a r g e  p a r t s  o f  the co nt in en t  
where the  s p e c i e s  has never  a r r i v e d .  Che of 
th e s e  a r e a s  i s  t h e  e n t i r e  e a s t e r n  s lo p e  of  
th e  Andes and the  l l a n o s  in  Colombia.  Aedes 
aegypt i  has never  been found i n  V i l l a v i c e n -  
c i o  o r  A c a c i a s  ( a  town f rom w h ic h  many 
ca s e s  of  yellow f e v e r  a re  c u r r e n t l y  r epor ted )  
b u t ,  w i t h  c o n s t a n t l y  i m p r o v i n g  means of  
t r a n s p o r t a t i o n , t h e  s p e c i e s  w i l l  a r r i v e  in 
th e s e  a r e a s  sooner o r  l a t e r  u n l e s s  e r a d i c a ­
t i o n  i s  comple t ed .  I t  i s  p r o b a b l y  because  
many o f  the  a r e a s  a r e  w i t h o u t  Aedes aegypti  
t h a t  u r b a n  o u t b r e a k s  have  n o t  be en  more 
f r e q u e n t  in  those  a r e a s  where j u n g le  yellow 
f e v e r  has occur re d .  V a c c in a t i o n  i s  the  only 
known means  o f  p r e v e n t i n g  t h i s  d i s e a s e  
a t  p r e s e n t  s o  i t  m u s t  be  c o n t i n u e d  on 
a l a r g e  s c a l e  u n t i l  some b e t t e r  method  
i s  f o u n d .

T h e r e  i s  an  i m p o r t a n t  i n t e r n a t i o n a l  
a s p e c t  t o  th e  ye l lo w  f e v e r  problem. Yellow 
f e v e r  i s  one o f  t h e  d i s e a s e s  t h a t  t r a v e l s  
w e l l  i n  s h i p s  and p r o b a b l y  even b e t t e r  in 
a i r p l a n e s .  The d i s e a s e  accompanied s a i l i n g  
s h i p s  t h a t  c a r r i e d  w a t e r  i n  b a r r e l s  and 
t a n k s  which  were l e f t  open s o  t h a t  Aedes 
a e g y p t i  c o u l d  b r e e d  f r e e l y  t h r o u g h o u t  
th e  voyage .  A l th o u g h  s h i p s  to day  a r e  l e s s  
v u l n e r a b l e ,  t h e  a i r p l a n e  c a r r i e s  t h e  i n ­
f e c t e d  c a s e  th r o u g h  t o  any d e s t i n a t i o n  in 
l e s s  th a n  the  maximum i n c u b a t i o n  p e r i o d  of  
ye llow f e v e r .  Every e f f o r t  i s  made i n  South 
American c o u n t r i e s  where ye l low f e v e r  i s  a 
p o t e n t i a l  p roblem t o  p r e v e n t  th e  ex te n s i o n  
o f  t h i s  d e a d l y  d i s e a s e  from j u n g l e  s i t u a ­
t i o n s  t o  c i t i e s  and e s p e c i a l l y  t o  se a p o r t s  
a nd  a i r p o r t s .  L a r g e - s c a l e  e r a d i c a t i o n
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programs a r e  i n  e f f e c t  in  a l l  South  Amer i­
can  c o u n t r i e s  where t h e  d i s e a s e  o c c u r s .  
An agreement  has been n e g o t i a t e d  by Colombia 
w i t h  B r a z i l  and Peru  t o  the  e f f e c t  t h a t  a l l  
t h r e e  c o u n t r i e s  wil l  e n l a r g e  t h e i r  campaigns 
a g a i n s t  t h i s  d i s e a s e .  Due t o  t h e  r e s e a r c h  
o f  t h e  I n t e r n a t i o n a l  H e a l t h  D i v i s i o n  p e r ­
s o n n e l  and t h e i r  a s s o c i a t e s  i n  B r a z i l  and

p r e s e n t  a c t i v i t i e s  a r e  c o n c e rn e d  w i t h  d e ­
s c r i b i n g  s p e c i e s  i n  t e r m s  o f  f u n c t i o n a l  
r a t h e r  t h a n  m o r p h o l o g i c a l  d i f f e r e n c e s ,  
u s i n g  a n o p h e l i n e  m o s q u i t o e s .  T h e r e  a r e  
23  s p e c i e s  o f  A n o p h e l e s  i n  t h e  a r e a .  
Dr.  B a te s  i s  o f  th e  o p i n i o n  t h a t  an a to m ic  
d i f f e r e n t i a t i o n s  a r e  t h e  r e f l e c t i o n s  o f  
e n v i r o n m e n t a l  a d a p t a t i o n s .  S t u d i e s  a r e

Colombia,  i t  i s  now known t h a t  yel low fe ve r  
i s  r e s e r v o i r e d  p r i n c i p a l l y  i n  a b o r e a l  
p r i m a t e s ,  p r i n c i p a l l y  marmosets,  and p o s s i ­
b l y  m a r s u p ia l s  from which i t  i s  t r a n s m i t t e d  
i n  n a t u r e  by v a r i o u s  s p e c i e s  o f  llaemogogus 
m o s q u i t o e s .  I t  o c c a s i o n a l l y  r e a c h e s  man 
when w o o d - c u t t e r s  o r  c a c a o  g a t h e r e r s  or  
o t h e r s  w o r k i n g  i n  wooded s i t u a t i o n s  a r e  
b i t t e n  by t h e s e  m o s q u i t o e s .

The V i l l a v i c e n c i o  F i e l d  Labora tor y  o f  the 
I n t e r n a t i o n a l  H ea l t h  D iv is io n  of  the Bocke- 
f e l l e r  foundat i on  i s  d i r e c t e d  by Dr. Marston 
B a t e s  and was e s t a b l i s h e d  i n  1934 t o  c o n ­
d u c t  s p e c i a l  s t u d i e s  i n  c o n j u n c t i o n  w i t h  
th e  C a r l o s  F i n l a y  I n s t i t u t e  on th e  r e s e r ­
v o i r s  and t r a n s m i t t e r s  o f  j u n g l e  ( s y l v a n )  
y e l l o w  f e v e r  i n  n o r t h e r n  S o u t h  A m e r ic a .  
T h i s  work has  now been d i s c o n t i n u e d .  The

now i n  p r o g r e s s  d e s c r i b i n g  t h e  p h y s i o ­
l o g i c  rhythms o f  an o p h e l i n e  s p e c i e s ,  e . g . ,  
r a t e  of  g row th  and m o u l t i n g ,  t ime  o f  day 
of  moul t ing or  p u p a t io n ,  e t c .

Hie  L a b o r a t o r y  i s  a s e r i e s  o f  o n e - s t o r y  
b u i l d i n g s  w i t h  i n s e c t a r i e s  a b o v e  a n d  
under  ground,  animal ca ges  and l a b o r a t o r y -  
o f f i c e s .  Dr .  J u l i a n  Z u l u e t a  o f  M a d r i d ,  
S p a i n ,  i s  w o rk in g  on m o s q u i t o e s  w i t h  one 
o r  two h e l p e r s  u n d e r  t h e  s u p e r v i s i o n  oi .  
Dr .  B a t e s .

Dr .  B a t e s  i s  j u s t  f i n i s h i n g  a book to  
be  e n t i t l e d .  “ The ¡ N a t u r a l  H i s t o r y  o f  
M o s q u i t o e s ” , b u t  h i s  w i f e ,  Na ncy  B e l l  
B a t e s ,  h a s  b e a t e n  him t o  t h e  m arke t  w i t h  
h e r  r e p o r t  o f  l i f e  i n  t h e  l l a n o s ,  e n ­
t i t l e d  “ E a s t  o f  t h e  Ande s  a nd  W es t  o f  
No where  ’ ’.
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C . O B SER V A TIO N S IN  PANAMA

he Gorgas Memorial 
1-aboratory i s  the re - 
se a rc h  component of  
th e  Gorgas Memorial 
I n s t i t u t e ,  the admin­
i s t r a t i v e  headquar­

t e r s  of  wh ich  a r e  l o c a t e d  i n  Washi ng to n ,  
D. C. The Lab o ra to ry  i s  s i t u a t e d  i n  the  c i t y  
o f  Panama, R . P . , and o p e r a t e s  a t  p r e s e n t  a 
s i n g l e  f i e l d  s t a t i o n  known as the Juan Mina 
S t a t i o n .  T h i s  l a s t  p r o v i d e s  f i e l d  f a c i l i ­
t i e s  f o r  c e r t a i n  m o s q u i t o  and  m a l a r i a  
s t u d i e s  i n  the  Chagres R i v e r  a r e a .

The f u l l - t i m e  s c i e n t i f i c  s t a f f  o f  t h e  
Gorgas ftemorial  L a b o r a t o r y  c o n s i s t s  o f  Dr.  
H e r b e r t  C. C l a r k ,  D i r e c t o r ;  Major M a rsh a l l  
H e r t i g ,  S n . C . , AUS, I n v e s t i g a t o r ;  Dr .  
Graham F a i r c h i l d ,  I n v e s t i g a t o r ;  and Dr .  
H a r o l d  T r a p i d o ,  B i o l o g i s t  ( a b s e n t  on a 
R o c k e f e l l e r  F o u n d a t i o n - s p o n s o r e d  t r i p  t o  
Colombia and Venezue la  when L a b o r a t o r y  was 
v i s i t e d ) .  In a d d i t i o n ,  S r s . Pe dr o  G a l i n d o  
and Marce lo  G a l l a r d o ,  members of  the  Compana 
A n t i m a l a r i c a  of  th e  Panamanian Government,  
h a v e  p a r t - t i m e  a p p o i n t m e n t s  w i t h  t h e  
Lab o r a t o r y .

The  a c t i v i t i e s  o f  t h e  L a b o r a t o r y  f o r  
many y e a r s  have been concerned w i th  r e s e a r c h  
on d i s e a s e s  e f f e c t i n g  man and a n i m a l s  in  
t h e  American t r o p i c s .  Dr.  C l a r k  i s  i n t e r ­
e s t e d  p r i m a r i l y  i n  p r a c t i c a b l e  t y p e s  o f  
m a l a r i a  c o n t r o l  w h ic h  w i l l  e n h a n c e  th e  
p h y s i c a l  e f f e c t i v e n e s s  o f  t r o p i c a l  l a b o r .  
For  some 17 y e a r s ,  he and C o lo n e l  W. H. W. 
Komp o f  t h e  (JSPHS h a v e  b e e n  e v a l u a t i n g  
s t a n d a r d  a n t i m a l a r i a l  d rugs  ( q u i n i n e ,  a t a -  
b r i n e  a nd  p l a s m o c h i n )  f o r  t h i s  p u r p o s e .  
These  o b s e r v a t i o n s  have  be en  made on th e  
i n h a b i t a n t s  o f  i s o l a t e d  v i l l a g e s  s i t u a t e d  
on t h e  b a n k s  o f  t h e  C h a g r e s  R i v e r .  I n  
g e n e r a l ,  t h e  p r a c t i c e  h a s  b e e n  to  make 
monthly b loo d  su rv ey s  and t o  p rov id e  p a r a ­
s i t e  p o s i t i v e s  w i t h  c o u r s e s  o f  t r e a t m e n t  
o f  one or  an ot he r  o r  a combina tion  o f  th ese  
d r u g s .  P r e s e n t  c o n c l u s i o n s  a r e  t h a t ,  used 
a c c o r d i n g  to  th e  c o n d i t i o n s  o f  t h i s  s tu dy ,

t h e s e  d ru g s  reduce  m a l a r i a  m o r b i d i t y  t o  a 
m a r k e d  d e g r e e  b u t  h o l d  no p r o m i s e  o f  
m a l a r i a  e r a d i c a t i o n  and p r o b a b l y  do n o t  
i n t e r f e r e  s i g n i f i c a n t l y  in  the t r a n s m is s io n  
o f  t h e  d i s e a s e .  D u r i n g  t h e  FY 1945,  Dr.  
Trap ido  commenced sp r a y in g  c e r t a i n  of  the se  
v i l l a g e s  w i th  r e s i d u a l  DDT. ile succeeded  in 
r e d u c i n g  the  d o m es t i c  mo sq ui to  p o p u l a t i o n  
(Anopheles albimanus)  in a s i n g l e  season  to 
t h e  p o i n t  where t r a n s m i s s i o n  — as measured 
by monthly b lood  p o s i t i v e s  — was lower than 
i t  had e v e r  been in  t h e  p a s t  by t r e a t m e n t ,  
though i t  had not  been e r a d i c a t e d .  P r e s e n t  
p la ns  a r e  to  s t o p  or  reduce  dr ug  t r e a t m e n t  
i n  a l l  t h e s e  v i l l a g e s  and t o  s u b s t i t u t e  
r e s i d u a l  EETT house s p ray in g .

W i t h  t h e  a d v e n t  o f  c h l o r o q u i n e  and 
p a l u d r i n e ,  Dr .  C l a r k  has  commenced some 
new 12-month e x pe r im ent s  w i th  drug  c o n t r o l  
on t h e  i n h a b i t a n t s  o f  i s o l a t e d  v i l l a g e s  
on the sh o re s  o f  Gatun Lake. These inv ol ve  
th e  d i s t r i b u t i o n  o f  s u p p r e s s i v e  d o s e s  t o  
every  r e s i d e n t  ea ch  week and b lood  surveys  
each two or t h r e e  months.  In some i n s t a n c e s ,  
t h e  v i l l a g e s  a r e  a l s o  s p r a y e d  w i t h  EOT. 
These  o b s e r v a t i o n s  have  been  i n  p r o g r e s s  
s i n c e  th e  f i r s t  o f  t h i s  c a l e n d a r  y e a r  b u t  
a r e  much more p r o m i s i n g  n o t  o n ly  from the  
s t a n d p o i n t  o f  r e d u c i n g  m o r b i d i t y  b u t  o f  
d i m i n i s h i n g  p a r a s i t e m i a  and  p r e v e n t i n g  
t r a n s m i s s i o n  as w e l l .  Of t h e  two d r u g s ,  
ch lo ro qu in e  seems to  be the  more e f f i c i e n t .

Major H e r t i g  and Dr .  F a i r c h i l d  work a l ­
most e x c l u s i v e l y  on s a n d f l i e s  o f  the genus 
P h leb o to m u s . T h e i r  t a x o n o m i c  a c t i v i t i e s  
have  p r o d u c e d  many r e v i s e d  and improved  
d e s c r i p t i o n s  o f  o l d  s p e c i e s  and a c c o u n t s  
of  new ones.  O p e r a t i o n a l l y ,  they  have shown 
t h a t  r e l a t i v e l y  m inu te  q u a n t i t i e s  o f  r e ­
s i d u a l  DDT p l a c e d  on s a n d f l y  b r e e d i n g  
p l a c e s  and  w i t h i n  t h e  w a l l s  o f  h o u s e s  
reduce  th e  s a n d f l y  p o p u l a t i o n  v i r t u a l l y  to 
the  p o i n t  o f  e x t i n c t i o n .

In  a d d i t i o n  t o  h i s  m a l a r i a  i n t e r e s t ,  Dr. 
T r a p i d o ,  who has  a broad  b i o l o g i c a l  b a c k ­
g r o u n d ,  h a s  b e e n  m a k i n g  i n v e s t i g a t i o n s
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T h i s  f i ne ,  w h i t e - s t o n e  l a b o r a t o r y  and o f f i c e  b u i l d i n g  i s  
the “ M a l a r i o l o g i a ”  i n  Maracay,  Venezuela .

c o n c e r n i n g  th e  l i f e  h i s t o r y  and taxonomy 
o f  t r o p i c a l  am ph ib ia  and r e p t i l e s .

Drs .  C l a r k  and Trapido a c t  as c o n s u l t a n t s  
t o  the  Campana A n t i m a la r ic a  in  the de v e lo p ­
ment  o f  a p rogram o f  m a l a r i a  c o n t r o l  f o r  
t h e  c o u n t r y .  As p r e s e n t l y  f o r m u l a t e d ,  i t  
c o n s i s t s  o f  weekly a d m i n i s t r a t i o n  o f  ch lo r o -  
q u i n e  t o  s c h o o l  . c h i l d r e d  c o m b i n e d  w i t h  
DDT h o u s e - s p r a y i n g .

The a u t h o r  v i s i t e d  the  town o f  Nata while  
s p r a y i n g  was  i n  p r o g r e s s .  A 2%% m i x ­
t u r e  o f  w e t t a b l e  DDT in  w a te r  i s  used  and 
e f f o r t s  a r e  made t o  wet tho roughly  c e i l i n g s  
and w a l l s  w i t h  t h i s  s p r a y  so  t h a t  a p p r o x i ­
m ate ly  200 irm. of  DDTT a re  d e p o s i t e d  pe r  sq. 
f t .  While  t h e  DDT program i s  s t i l l  i n  i t s  
f o r m u l a t i v e  s t a g e s ,  i t  i s  b e i n g  deve lope d  
w i t h  s i m p l i c i t y  and economy. P ickup  t r u c k s  
a r e  u s e d  t o  t r a n s p o r t  hand  s p r a y e r s  t o  
v i l l a g e s .  DDT m ix tu r e s  a r e  made by hand i n  
5 5 - g a l I o n  drums which a r e  taken  out  o f  the  
t r u c k  and  s e t  up on a p l a t f o r m  i n  t h e  
c e n t e r  o f  each v i l l a g e .  The same mechanical

d i s a b i l i t i e s  w i t h  h a n d  s p r a y e r s  n o t e d  
i n  V e n e z u e l a  w e r e  s e e n  a l s o  i n  Panama.  
N ozz le s  became o c c l u d e d ,  v a l v e s  s t u c k  and 
hand  pumps jammed as  a r e s u l t  o f  th e  use  
o f  w e t t a b l e  DDT. T h i s  r e s u l t e d  i n  reduced  
l a b o r  p r o d u c t i v i t y .

T h i s  form o f  DDT h a s  been  s e l e c t e d  b e ­
cau se  o f  th e  ex pe r im en ts  and e x p e r ie n c e  o f  
Dr.  Trap id o ,  p l u s  th e  p r a c t i c a l  c o n s i d e r a ­
t i o n  t h a t  w e t t a b l e  EOT, d e l i v e r e d  in Panama, 
c o s t s  l e s s  than  any o t h e r  ty p e .  He found  
t h a t  o i l - b o r n e  DDT was n o t  as  e f f e c t i v e  as 
t h e  w e t t a b l e  p r o d u c t  and t h a t  D DI -x yl en e-  
t r i t o n  emuls ions  were much more i r r i t a t i n g  
t o  t h e  e y e s  and  mucous  membrames o f  t h e  
s p r a y e r s .  The adv an tag es  and d i s a d v a n t a g e s  
o f  t h e  t h r e e  t y p e s  o f  DDT were d i s c u s s e d  
w i t h  Mr. G a l l a r d o  and Dr .  C l a r k  and th e  
s u g g e s t i o n  made t h a t  th e  use o f  e m u l s i f i e d  
DDT be r e c o n s i d e r e d ,  t a k i n g  i n t o  a c c o u n t  
e x c e s s i v e  l a b o r  and equipment  ma in t ena nce  
c o s t ,  f a c t o r s  m e n t i o n e d  r e l a t i v e  t o  t h e  
Venezuelan o b s e r v a t i o n s .
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