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MCWA LARVICIDE, lilUOR ?j MAJOR DRAINAGE WORK

I—H
JANUARY 1  -  3 1 ,  1 9 4 5

................
: ) Areas

in

War
flctftb-
lis h -

LARVICIDA!* WORK DRAINAGE OPERATIONS Total

STATE Larvicide Used Surfaces Treated Cleering Cleaning New Ditching Ditch Lining Underground F i l l Water Surf. Men
: i Opera ments Paris Acres Removal Stumpirg Hundred L in .F t. Total Placed Drainag-e Eliminated
:_■

tion Pro
tected

Oiled
Galf.

Green 
Lbs •

Oiled Dusted Surf .V?~. 
Acres

Grubbing
Acre3

Sq. F t. Hand Mach. Dynamite Cu.Yds. Lin.Kt. Sq.Ft. L in .F t. C.Y. Acres Hours

Alabama 5 92 ---- ---- ---- ---- 60 ---- 6.350 ¿*.230 ---- ---- 668 ---- ---- ---- 7 5.702
3

Arkansas 11* 92 ---- ---- ---- ---- 13U ---- 5.530 18,717 ---- 1,800 2.652 721 7,067 ---- ---- 21 30,058
•C alifornia 1* 30 ---- ---- ---- ---- 32 ---- 1*76 6.'*00 I*,¿*00 ---- 13.315 ---- — ---- 16 3. 91*0

Florida
o

15 i l l 79 ---- 3 ---- 16 2 6,030 1*5.556 — 615 6.375 2.897 6,J80 318 8.523 19 26,905

Georgia H* 103 — 27 — 20 25 5 1.518 29.815 — ---- 2,681 762 1.157 1*31* 2 . 31*6 26 23,690

Louisiana 8 86 220 — 8 ---- 1*8 1* 7,237 61*, 171* — 820 6,071* — — — 556 37 1*2,522

Maryland 1 32 ---- — — ---- 3 — — — — ---- — — — . . . . . . . . . 2,716
_
M ississippi 12 58 ---- — — ---- 55 2 3,066 1*2,1(28 — ---- 5,01*2 282 3.61*2 — 868 H* 20,081*

Missouri 3 22 ---- — — ---- 12 ---- - - - 3.050 — ---- 208 ---- . . . 160 . . . 1 1,882

North Carolina 9 30 ---- — — ---- 901* 6 10,905 35.920 — 2.990 •(.916 ---- — — 2.377 12 25,336

Oklahoma 1* 62 ---- — ---- ---- 115 — — 5,125 — ---- 1.1*19 ---- — — — 5 9.075

Puerto Rioo 7 22 1,186 ü,635 107 3.271 13 — 11.371* 22.795 — ---- 5.565 ---- — 21* — — 50,162

South Carolina 18 Ili* — — — — 51* 16 12,21*2 32,081 — ---- 9,228 750 1,500 1*88 299 27 5l*.9l2

Tennessee 3 67 — — — — 18 — 1*67 8, 601* — ---- 2,291* 1.635 3.515 81 393 3 13,267

Texas 13 178 30 — 3 — 89 12 8.926 50,791 9,000 ---- 12,272 321 1.926 ---- 81 1*1 38,326

Virginia 3 93 s — — — — c 9 2.755 8,325 — ---- 1,161* ---- — . . . — — 11*,31*5

Total 133 1,222 1,515 1*,662 121 3,291 1.5*53 56 76,876 378.311 13.ÌI00 6,225 76.773 7,368 25.187 1.505 15.U*3 229 360, 921*

December Total 130 1.253 2.966 6,600 155 3.953 1*82 17 60, 51*2 257,370 3.500 10 , 31*8 5l*, 11*8 *¿.599 20,31*3 2 . 101* 15,21*7 125 313.963



MALARIA INVESTIGATIONS
at the Emory  Univers i ty  Field Stat ion
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I n v e s t i g a t i o n s  a t  th e  Emory U n i v e r s i t y  
F i e l d  S t a t i o n  are  a c o o p e r a t iv e  endeavor  
o f  Bnory U n i v e r s i t y ,  th e  G eorg ia  D epart
ment o f  P u b l ic  H ea lth ,  the U. S. G e o lo g ica l  
S urvey  and th e  U. S. P u b l i c  H e a l th  S er 
v i c e .  T h is  program i s  u n iq u e  i n  th a t  an 
attem pt i s  made to  d e a l  i n t e n s i v e l y  w ith  
p r a c t i c a l l y  e v e r y  p h a se  o f  n a t u r a l l y  o c 
c u rr in g  m a la r ia .  In  c o n s i d e r a t i o n  o f  th e  
i m p l i c a t i o n s  o f  t h i s  work i n  th e  o v e r a l l  
m a la r ia  p i c t u r e  and o f  th e  fu tu re  a c t i v i 
t i e s  r e la t e d  to  th e  Extended M alaria  Con
t r o l  Program, i t  seems a d v i s a b l e  to  p r e 
sen t  b r i e f l y  an i l l u s t r a t e d  account o f  the  
program fo r  the in fo rm a t io n  o f  M alaria Con
t r o l  in  War Areas p erso n n e l .

The Emory U n i v e r s i t y  F i e l d  S t a t io n  for  
m a la r ia  r e s e a r c h  was e s t a b l i s h e d  i n  Baker 
County near Newton, G eorg ia  in  1939. The 
p rim ary  o b j e c t i v e  o f  t h i s  u n d er ta k in g  i s  
to  study th e  n a tu ra l  o ccu rren ce  o f  m alaria  
fo r  t h e  p u r p o s e  o f  a c c u m u la t in g  d a ta  on  
th e  n a tu r a l  h i s t o r y  o f  th e  d i s e a s e .  Need 
fo r  comprehensive in fo rm a tio n  on the r e l a 
t i o n  o f  n a t u r a l  phenomena and b i o l o g y  o f  
th e  i n s e c t  v e c t o r s  to  m a la r ia  m o r b id i ty  
has been f e l t  by  m a l a r i o l o g i s t s  for  a long

time. But l i t t l e  a t t e n t i o n  has been g iven  
to  t h e s e  p ro b lem s,  i n v e s t i g a t i o n s  o f  ma
l a r i a  u s u a l l y  b e i n g  c o n f i n e d  to  t h e  l a 
b o r a to r y  or c l i n i c a l  p h a se s  and conducted  
i n  p l a c e s  removed from th e  f i e l d .  F i e l d  
in f o r m a t io n  on m a l a r i o l o g y  h as  b een  o b 
ta in ed  o n ly  from p e r i o d i c  Surveys o r  fr a g 
mentary data  assem bled  from v a r io u s  p la c e s  
at d i f f e r e n t  t im e s .  The Emory F i e l d  S ta 
t io n  was in ten d ed  to  p a r t i a l l y  s a t i s f y  the  
need fo r  con tin uou s d a ta  and fo r  f a c i l i t i e s  
t o  i n v e s t i g a t e  m a l a r i a  p r o b le m s  w h ic h  
c o u ld  not be h a n d led  under la b o r a to r y  or  
c l i n i c a l  c o n d i t io n s .

TYPES OF INVESTIGATIONS
I n fo r m a t io n  on th e  n a tu r a l  h i s t o r y  o f  

d i s e a s e  i s  much more s i g n i f i c a n t  i n  mala
r i a  than i n  o th e r  m a la d ie s .  M alaria  i s  a 
d i s e a s e  o f  p la c e ,  i n  most c a s e s  b e in g  r e 
g i o n a l l y  o r  l o c a l l y  c o n f in e d  to  a re a s  o f  
s p e c i f i c  physiography. In  th e  so u th ea s ter n  
U n ite d  S t a t e s  most m a la r ia  o c c u r s  in  th e  
A t la n t i c  andGul f  G oasta l P la in s  area  which  
i s  c h a r a c t e r i z e d  b y  s o l u t i o n  to p o g ra p h y  
( S e e  Boyd & P o n to n ,  1 9 3 3 ) .  The a r e a  o f  
F i e l d  S t a t i o n  o p e r a t i o n  i s  w i t h i n  t h i s
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reg io n ,  and has always had a com parative ly  
h ig h  m a l a r i a  r a t e .  No m a la r ia  c o n t r o l  
a c t i v i t i e s  have ever  been  conducted in  the  
a r e a ,  so  c o n d i t i o n s  a r e  u n d i s t u r b e d  in  
t h i s  r e s p e c t .  In  1939 a program was o u t 
l in e d  to  measure s y s t e m a t i c a l l y  the o cc u r 
r e n c e  o f  m a l a r i a  and a s  many a t t e n d a n t  
b i o l o g i c a l  and p h y s i c a l  f a c t o r s  as p o s s i 
b l e  i n  th e  same a re a .  I t  was r e c o g n iz e d  
th a t  i t  would be im p o s s ib le  to  make accu
r a t e  m e a s u r e m e n t s  i n t e n s i v e l y  o v e r  a 
l a r g e  a rea  w ith o u t  an u n r e a s o n a b ly  la r g e  
s t a f f .  C on seq u en tly ,  w idespread , u s u a l l y  
q u a l i t a t i v e  m e a su r em en ts  a r e  made o v e r  
a f a i r l y  l a r g e  a r e a  and p r e c i s e  i n t e n 
s i v e  m e a s u r e m e n t s  a r e  made i n  a much 
sm aller  area. The l a t t e r  s e c t i o n  i s  d e s i g 
n ated  as th e  "Experimental Area. " Obser
v a t io n s  i n  th e  sm all area  ser v e  as a check  
on th o se  conducted  in  th e  la r g e r  one; com
p a r iso n  o f  da ta  c o l l e c t e d  in  th e  two areas  
i n d i c a t e s  the degree o f  p r e c i s i o n  n e c e s s a 
ry to  fu r n ish  the d e s i r e d  in form ation  on a 
l a r g e r  s c a l e  and g i v e s  an i n d i c a t i o n  o f  
th e  p r a c t i c a b i l i t y  o f  a p p l i c a t i o n  o f  th e  
m ethods u s e d .  Thus o b s e r v a t i o n s  i n  th e  
two areas are  supplementary.

B a s ic  o b s e r v a t io n s  a re  o f  th re e  genera l  
types:

1. Those p e r t a in in g  to  th e  measurement 
o f  m a la r ia  in  man.

2. Those concerned  w ith  d e te rm in a t io n  
o f  Anopheles  d e n s i t y ,  b o th  la r v a l  and adult.

3. The measurement o f  h y d r o lo g ic a l  and 
m e te o r o lo g ic a l  f a c t o r s  r e la t e d  to  th e  o c 
currence o f  m alaria .

Co llecting Meteorological Date

MEASUREMENT OF MALARIA IN MAN
M o r b id ity  d a ta  on m a la r ia ,  as u s u a l l y  

o b t a in e d  from c l i n i c a l  r e c o r d s  or  by s e 
l e c t i v e  su rv ey s ,  are n o t o r io u s ly  in a c c u r a te  
even w ith in  th e  l i m i t s  o f  accuracy  o f  d ia g 
n o s t i c  m ethods. I t  i s  not known t o  what 
ex ten t  school or o th e r  surveys r e f l e c t  the  
a c t u a l  m a la r ia  m o r b id i t y  o f  a community. 
The u n r e l i a b i l i t y  o f  b lo o d  exam in ation  in  
d e t e c t i n g  su b a cu te  m a la r ia  i s  w e l l  r e c o g 
n iz ed .  S p leen exam inations are l im i t e d  to  
c h i ld r e n  and th e  r e l a t i o n s h i p  o f  such ex 
a m in a t io n s  to  c u r r e n t  m a la r ia  m o r b id i ty  
has not been c l e a r l y  e s t a b l i s h e d .

In th e  F i e l d  S t a t i o n  area m o rb id ity  da
ta  are  c o l l e c t e d  by a v a r i e t y  o f  methods.  
School b lo o d  su rv ey s  as u s u a l l y  en p loyed  
on m alaria  programs a re  conducted through
o u t  th e  a r e a .  In  th e  E x p e r im e n ta l  Area  
t h e s e  s u r v e y s  a r e  s u p p le m e n t e d  by more  
c o m p r en en s iv e  s t u d i e s .  A group o f  o v e r  
1 ,0 0 0  p erso n s  i s  v i s i t e d  at w eek ly  or b i 
w eekly  i n t e r v a l s ,  depending upon th e  amount 
o f  m alar ia  o cc u r r in g ,  and a c a r e fu l  c l i n i 
c a l  h i s t o r y  i s  ta k en  on  each  i n d i v i d u a l .  
Any p o s s i b l e  symptoms o f  m a la r ia  are i n d i 
c a ted  on a symptom check s h e e t .  Upon th e  
m a n ife s ta t io n  o f  any m a la r ia  sy!n>tom th ic k  
and th in  b lood  f i lm s  are c o l l e c t e d .

P ersons a re  not encouraged to take a n t i -  
m a la r ia l  drugs b ecau se  o f  th e  danger o f  ob- 
scu rr in g  th e  la b o r a to r y  d ia g n o s is .  A com
p l e t e ,  >e f f e c t i v e  trea tm en t  i s  prom ised  i f  
th e  b lood  smear i s  p o s i t i v e .  By fo l lo w in g  
t h i s  procedure , in fo rm a tio n  i s  o b ta in e d  on 
th e  amount o f  m a la r ia  which  o c c u r s  i n  th e  
whole p o p u la t io n ,  not j u s t  i n  s e l e c t e d  age 
groups. An i n d i c a t i o n  o f  th e  r e l a t i o n  o f  
m a la r ia  symptoms to  p o s i t i v e  b lo o d  f i l m s  
i s  a l s o  o b ta in e d .  I f  s e v e r a l  c a s e s  occur  
in  p ro x im ity  to  each o th e r  a survey  o f  a l l  
p ersons  in  th a t  immediate v i c i n i t y  i s  made 
to  d e t e c t  s u b c l i n i c a l  o r  n ew ly  d e v e lo p in g  
c a se s .

With th e s e  te ch n iq u e s  i t  i s  p o s s ib l e  to  
know f a i r l y  a c c u r a te ly  the amount o f  mala
r i a  w hich  i s  a c t u a l l y  o c c u r r in g  and even  
th at  which p eo p le  b e l i e v e  th ey  have. A f t e r  
lo n g  e x p e r ie n c e  i n  a p p r eh en d in g  m a la r ia  
th e  n urses  who take  th e  c l i n i c a l  h i s t o r i e s  
have become v er y  p r o f i c i e n t  at  r e c o g n iz in g  
m alar ia  symptoms. T h is  record  o f  symptoms 
i s  v a lu a b le  i n  o b t a in in g  an i n d i c a t i o n  o f  
a l l e g e d  c l i n i c a l  m a la r ia  which i s  not con
firmed by la b o r a to r y  d ia g n o s is .
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Parasitem ia Survey in an Elementary School General parasitem ia Survey
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Home interview to C o l le c t  Morbid ity  Data Map Summary of Epidem iological information

Blood Smears are Co llected  Routinely on a l l  C l i n i c  Patients
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Patien ts  Awaiting Treatment at C l in i c  

GENERAL PUBLIC HEALTH WORK
In order to  o b ta in  com plete  co o p era t io n  

o f  t h e  p e r s o n s  i n  t h e  a r e a ,  a n o m in a l  
amount o f  g e n e r a l  p u b l i c  h e a l t h  work i s  
d one . In t h i s  way an a d d i t i o n a l  e n t r e e  
i s  p r o v id e d  t o  t h e  hom es, a c o n f i d e n c e  
i s  p l a c e d  i n  t h e  n u r s e s  s i n c e  t h e y  
are  a b le  to  su p p ly  o t h e r  s e r v i c e s  n o t  r e 
l a t e d  to  m a la r ia ,  and th e  in h a b i ta n t s  a re  
much more w i l l i n g  to  p erm it  c o l l e c t i o n  o f  
freq u en t  b lo o d  smears th an  i f  t h e s e  s e r 
v i c e s  w ere  n o t  p r o v i d e d .  In  a d d i t i o n ,  
v a l u a b l e  d a ta  a r e  c o l l e c t e d  on v a r i o u s  
d i s e a s e s  o f  p u b l i c  h e a l t h  s i g n i f i c a n c e ,  
in c lu d in g  hookworm, ty p h u s ,  t u b e r c u lo s i s ,  
and f e b r i l e  d i s e a s e s  o f  unknown e t io l o g y .

By keeping; i n  c l o s e  tou ch  w ith  th e  i n 
h a b ita n ts ,  • i  t i s  p o s s i b l e  to  apprehend ma
l a r i a  as  soon as i t  o c c u r s .  Thus a f a i r l y  
a ccu ra te  in d i c a t io n  o f  th e  m alaria  p i c t u r e

Physic ian  Conducts Health C l in ic

nimm 1 
Nurses Perform Laboratory Tests

i s  o b ta in ed  and a con p ar ison  ism ad e o f  the  
v a r i o u s  m eth ods  o f  d e t e r m i n in g  m a la r ia  
ra te s .

In a d d i t io n  to  r o u t in e  m o r b id ity  meas
u r e m e n ts ,  an a r e a  i s  u nd er  o b s e r v a t i o n  
where p r o p h y l a c t i c  drug c o n t r o l  programs  
have been conducted  fo r  s e v e r a l  y ea r s .  A 
com parison  o f  m a la r ia  m o r b id i ty  r a t e s  in  
t h i s  area  and a d ja c e n t  a re a s  w i l l  be made 
i n  th e  e v e n t  t h a t  m a l a r i a  m o r b id i t y  i n 
c r e a s e s .

At th e  p r e s e n t  t im e ,  m a la r ia  i s  a t  an 
extrem ely  low ebb in  a l l  areas under F i e l d  
S t a t io n  o b s e r v a t io n ,  as w e l l  as e lsew here .  
In the Ejqperimental Area, however, m a la r ia  
h a s  d is a p p e a r e d  a lm o s t  c o m p l e t e l y  w h i l e  
under c l o s e  o b s e r v a t io n ,  and i n  th e  absence  
o f  any c o n t r o l  m e a su r es .  In v ie w  o f  th e  
sp ontaneous  r e c e s s i o n  o f  th e  d i s e a s e ,  i t  
i s  not u nreason ab le  to  look fo r  an e q u a l ly  
sp e c ta c u la r  re turn .

A c o n s t a n t  e f f o r t  i s  made to  im prove  
m e t h o d s  o f  m a l a r i a  d e t e c t i o n  and t o  
c o l l e c t  b lo o d  f i lm s  a t  t im es  when th ey  are  
m ost l i k e l y  t o  show m a l a r i a  p a r a s i t e s .  
The n e e d  o f  more a c c u r a t e  m e th o d s  fo r  
d ia g n o s in g  m a la r ia  i s  a c u t e .  U n t i l  such  
methods are  a v a i l a b l e ,  i t  i s  b e l i e v e d  th a t  
p r e c i s e  s t u d i e s  o f  m a la r ia  symptoms sup
plemented by b lo o d  exam in ation s  o f f e r  the  
b e s t  p o s s i b i l i t y  o f  r e l i a b l e  in fo rm a t io n .  
I t  i s  r e c o g n iz e d  t h a t  th e  c o r r e l a t i o n  b e 
tween p o s i t i v e  b lo o d  and c l i n i c a l  m a la r ia  
i s  v e r y  low  when t h e  o c c u r r e n c e  o f  th e  
d i s e a s e  i s  low. T h is  i s  e s p e c i a l l y  tr u e  
i n  b e n ig n  c a s e s  and i n  p o p u l a t i o n s  lo n g  
s u b je c te d  to  rep eated  m a la r ia  i n f e c t i o n s .



DETERMINATION OF ANOPHELES DENSITIES
The s o l u t i o n  o f  many v e r y  im p o r ta n t  

problem s i n  m a la r ia  depends upon th e  d e 
te rm in a t io n  o f  a c tu a l  m osquito  d e n s i t i e s .  
U n f o r t u n a t e l y ,  e f f o r t s  to  make p r e c i s e  
m easurem ents  o f  m o s q u ito  d e n s i t i e s  have  
been o n ly  p a r t i a l l y  s u c c e s s f u l .  O rdinary  
q u a l i t a t i v e  m easurem ents a re  u s e f u l  o n l y  
i n  o b t a in in g  in fo r m a t io n  on d i s t r i b u t i o n .  
R epeated  o b s e r v a t io n s  o f  n a tu r a l  r e s t i n g  
p l a c e s  under th e  same c ir c u m s ta n c e s  p r o 
v id e  a rea so n a b ly  r e l i a b l e  means o f  rough
l y  determ in ing  g r o ss  changes i n  p o p u la t io n  
d e n s i t y .  I n  t h e  F i e l d  S t a t i o n  a r e a  
attem pts are b e in g  made to determ ine Anophe
l e s  p o p u la t io n s ,  in c lu d in g  the actua l  num
ber o f  m osq u itoes  which can e f f e c t  m alaria  
tr a n sm iss io n  under optimum c o n d it io n s .

A d u l t  D e n s i t i e s
R ecogn ized  methods o f  r e p e a t e d ly  samp

l i n g  A n o p h e l e s  p o p u l a t i o n s  i n  r e s t i n g  
p la c e s  have been enployed  on a f a i r l y  wide  
s c a l e .  In  th e  E xperim enta l Area standard  
s i z e  a r t i f i c i a l  r e s t i n g  p l a c e s  have been  
employed to  e l i m i n a t e  some o f  th e  v a r i a 
t i o n s  e n c o u n te r e d  i n  t h e  u s e  o f  n a tu r a l  
r e s t in g  p la c e s ,  thereby  in c r e a s in g  compara
b i l i t y  o f  th e  v a r io u s  s t a t i o n s .

The d e v ic e  u s u a l ly  employed as  a d iurnal  
r e s t i n g  p l a c e  i s  a o n e  f o o t  cube wooden  
box, w ith  one open s id e ,  p a in te d  red. Ex
t e n s i v e  o b s e r v a t i o n s  w i th  l a r g e r  r e s t i n g  
d e v i c e s  i n d i c a t e d  th a t  t h e s e  d id  n o t  a t 
t r a c t  s i g n i f i c a n t l y  la r g e r  numbers o f  Ano-
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p h e l e s  and w ere  much more d i f f i c u l t  to  
h a n d le .  C o l l e c t i o n s  from d iu rn a l  r e s t i n g  
p la c e s  a re  in ten d e d  to  su p p ly  in fo rm a t io n  
on v a r i a t i o n s  i n  d e n s i t y  o r  are fo r  s t r i c t 
l y  q u a l i t a t i v e  m ea su rem en ts .  In  e i t h e r  
c a s e  p rese n c e  o f  hugh numbers o f  Anopheles  
s e r v e s  no u s e fu l  purpose; con seq u en tly  a t 
tem p ts  w ere  n o t  made t o  d e v e lo p  r e s t i n g  
d e v i c e s  w h ich  w ould  a t t r a c t  e x c e s s i v e l y  
la r g e  nvenbers o f  i n d iv id u a l s .

C o l le c t in g  from A r t i f i c i a l  Resting Place

Natural Resting  P lace in Hollow Tree

The maximum number o f  s p e c im e n s  o f  
A n o p h e le s  q u a d r im a c u la tu s  tak en  from th e  
f o o t  cube box  a t  a s i n g l e  c o l l e c t i o n  i s  
w e ll  ov er  a thousand. This i s  not an i s o 
l a t e d  e x p e r i e n c e  b u t  h a s  b e e n  r e p e a t e d  
many t im es .  Such numbers are  la r g e  enough 
t o  p erm it  r e l i a b l e  s t a t i s t i c a l  tr ea tm e n t  
and are not so la r g e  th a t  maximum upswings  
in  p o p u la t io n  cannot be a d eq u a te ly  sampled. 
I f  s i g n i f i c a n t  samples o f  p o p u la t io n s  can
n o t  b e  o b t a in e d  by  em ploy ing  a d e v ic e  o f  
t h i s  s i z e ,  in  a proper lo c a t i o n ,  ex p er ien ce  
h a s  shown th a t  th e  p o p u l a t i o n  d e n s i t y  i s  
unm easurab ly  low. An a r t i f i c i a l  r e s t i n g  
d e v ic e  d oes  not u s u a l l y  compete q u a n t i ta 
t i v e l y  w i t h  i n t r i n s i c a l l y  a t t r a c t i v e  
n a tu ra l  r e s t i n g  p la c e s .  Hence, a t t r a c t i v e  
n a tu r a l  r e s t i n g  p l a c e s  a r e  more u s e f u l  in  
o b t a i n i n g  l a r g e  num bers o f  wiljd ca u g h t  
m osquitoes  for exp er im en ta l  work.



By em ploying th e  s tan d ard  s i z e  r e s t i n g  
d e v ic e ,  some i n d i c a t i o n  o f  v a r i a t i o n s  and 
com parative abundance o f  Anopheles  p opu la 
t io n s  i s  ob ta in ed .  Measurement o f  a b so lu te  
d e n s i t y  a s  r e l a t e d  to  a r e a  i s  much more 
d i f f i c u l t .  C r i t i c a l  f i e l d  t e s t s  are under 
way t o  i n v e s t i g a t e  t h e  u s e f u l n e s s  and  
p r a c t i c a b i l i t y  o f  s t a i n i n g  and r e c a p tu r e  
tech n iq u es  in  e v a lu a t in g  A nopheles  popula
t i o n  d e n s i t i e s .  L a rg e  numbers o f  a d u l t  
"quads" are c o l l e c t e d  and s ta in e d  and sub
se q u e n t ly  r e le a s e d .  A f t e r  the s ta in e d  i n 
d iv id u a ls  have had tim e to  become thorough
l y  m in g le d  w i t h  th e  p o p u l a t i o n  i n  t h a t  
nrea, la r g e  numbers o f  specim ens are  c o l 
l e c t e d  and examined for  ev id en ce  o f  s ta in .  
P r o v id e d  th e  p o p u l a t i o n  was homogeneous  
w ith  regard to  s ta in e d  and u n sta in ed  i n d i 
v id u a ls  when the re ca p tu res  were made, th e  
sam ple o r i g i n a l l y  s t a i n e d  w i l l  b ea r  th e  
same r e la t i o n s h i p  to  th e  t o t a l  p o p u la t io n  
as th e  s ta in e d  specim ens recovered  bear to  
th e  sample o r i g i n a l l y  s t a i n e d .  Thus, i t  
i s  p o s s ib l e  to  d eterm ine a c tu a l  d e n s i t y  o f  
A nopheles  q u a d r im a cu la tu s  in  an area.

P r e c i s e  measurements o f  "quad" d e n s i t i e s  
p ro v id e  an in t e r m e d ia t e  f a c t o r  fo r  c o r r e 
l a t i n g  o t h e r  t y p e s  o f  d a t a  c o l l e c t e d  on 
th e  program. I t  i s  hoped th a t  co n t in u e d  
a c c u m u la t io n  o f  d a t a  w i l l  p r o v i d e  some 
means o f  d e term in in g  a q u a n t i t a t i v e  r e l a 
t i o n s h i p  b e tw e e n  m a l a r i a  m o r b i d i t y  and 
"quad" d e n s i t i e s ;  and th a t  th e  in d iv id u a l  
and cu m u la tive  e f f e c t  o f  h y d r o lo g ic a l  and 
m e te o r o lo g ic a l  phenomena on "quad popu la
t i o n s  can be determ ined.

The c o r r e l a t i o n  o f  p r e c i s e  d a t a  on  
A noph eles  a d u lt  d e n s i t i e s  w ith  o th e r  f a c 
t o r s  in v o lv e d  i n  th e  measurement o f  mala
r i a  i s  n o t  co n te m p la te d  im m ed ia te ly ,  but  
many s i g n i f i c a n t  f a c t s  c o n c e r n i n g  th e  
e x e c u t io n  o f  A n o p h eles  a d u lt  su rv ey s  have 
becom e e v i d e n t .  For ex a m p le ,  b y  d a i l y  
c o l l e c t i o n s . over a lo n g  p e r io d  from a r t i 
f i c i a l  and n a t u r a l  r e s t i n g  p l a c e s ,  th e  
s i g n i f i c a n c e  o f  p e r i o d i c  e x a m in a t io n s  in  
t h i s  area has been determ ined. I n d ic a t io n s  
are th at  the p r e d i c t i o n  o f  sea so n a l tr e n d s  
on th e  b a s i s  o f  w eek ly  i n s p e c t i o n s  may be  
e x tr e m e ly  h azard ou s .  An o p p o r tu n i ty  was 
a ffo rd ed  to  e v a lu a te  th e  com parative e f f i 
c i e n c y  o f  l i g h t  t r a p s ,  animal b a i t  tr a p s ,  
a r t i f i c i a l  r e s t i n g  p la c e s  and natu ra l  r e s t 

i n g  p l a c e s .  As was i n d i c a t e d ,  n a t u r a l  
r e s t i n g  p la c e s  a re  p r e f e r r e d  fo r  q u a l i t a 
t i v e  s t u d ie s ,  and fo r  o b ta in in g  la rg e  num
b e r s  o f  s p e c im e n s .  L ig h t  t r a p s  c o l l e c t  
a p p r ec ia b le  numbers o f  "quads" when l o c a t 
ed n ear  b r e e d i n g  p l a c e s  b ut do n o t  com
p a re  fa v o r a b ly  w i th  n a tu r a l  or a r t i f i c i a l  
r e s t i n g  p l a c e s  i n  th e  area .  Animal b a i t  
traps  are not a t  a l l  u s e fu l  under our con
d i t i o n s .  In  c o n n e c t io n  w i th  th e  work on  
s t a i n in g ,  i n t e r e s t i n g  i n c i d e n t a l  inform a
t io n  i s  o b ta in e d  on f l i g h t  range and lo n g 
e v i t y .

Winter C o l le c t in g  o f  Quads by Fumigation

W in ter  H a b i ts  
Another problem c u r r e n t ly  under i n v e s t 

i g a t i o n  i s  concerned w ith  the w in te r  hab
i t s  o f  A. qu adr  im a c u la tu s  i n  t h i s  reg ion .  
An e f f o r t  h a s  b een  made t o  s e e k  o u t  th e  
w in te r  r e s t i n g  p l a c e s  and c o l l e c t  a s  many 
/"quads" as p o s s i b l e  by f im ig a t io n .  Exami
n a t io n  i s  made o f  th e  c o n d it io n  o f  fe e d in g  
o f  fa t  accum ulation , and o f  o v a r ia n  d e v e l 
opment. S p e c i f i c  da ta  have not been a v a i l 
a b le  h e r e t o f o r e  to  con firm  th e  im p ress io n  
th a t  th e r e  i s  no tru e  h ib e r n a t io n  o f  Anoph
e l e s  quadr im a c u la tu s  in  th e  so u th ern  p o r 
t i o n  o f  i t s  range nor i s  any d e t a i l e d  a c 
count a v a i l a b l e  on w in te r  a c t i v i t i e s .  The 
o b s e r v a t i o n s  r e c e n t l y  c o n d u c te d  te n d  to  
confirm th e  im p ress io n  th a t  "quads" do not  
h i b e r n a t e  and a l s o  g i v e  an i n t e r e s t i n g  
i n s i g h t  i n t o  th e  a c t i v i t y  o f  A. quadrim a
c u la tu s  during th e  w in ter  months.
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L a r v a l  D e n s i t i e s  
P r e c i s e  measurements o f  l a r v a l  d e n s i t i e s  

are e q u a l ly  as d i f f i c u l t  as ad u lt  measure
ments. Q u a n t i ta t iv e  o b s e r v a t io n s  are made 
in  the Experim ental Area to supplement the  
q u a l i t a t i v e  i n f o r m a t i o n  o b t a i n e d  from  
w id e -s p r e a d  o b s e r v a t i o n s .  V a r io u s  s t a n 
dard s i z e  m easuring  d e v i c e s  have been em
p lo y e d  w h ich  r e l a t e  th e  number o f  la r v a e  
c o l l e c t e d  to  th e  area  o f  water su r fa c e  ex
amined. Such methods a re  n o t  a p p l i c a b l e  
in  a l l  s i t u a t i o n s .  R epeated  exam in ation s  
o f  one m eter  q u ad rats  have been more su c 
c e s s f u l .  The q u a d r a t s  a r e  p e r m a n e n t ly  
staked  o u t  in  th e  a q u a t ic  s i t u a t i o n .  Enough 
q u a d r a t s  a r e  e s t a b l i s h e d  to  g i v e  r e p r e 
s e n t a t i v e  c o v e r a g e  o f  t h e  e n t i r e  a r e a .  
A dequacy o f  c o v e r a g e  may b e  c a l c u l a t e d  
on  th e  b a s i s  o f  c u m u l a t i v e  number o f  
p l a n t  s p e c i e s  e n c o u n t e r e d .  When t h e  
c u m u l a t i v e  t o t a l  r e m a in s  c o n s t a n t  f o r  
s e v e r a l  q u a d r a t s  an a d e q u a t e  number o f  
quadrats has been lo c a te d .  The in d iv id u a l  
q u a d r a t s  a r e  e v a l u a t e d  b o t a n i c a l l y  w i th  
reg a rd  to  s p e c i e s  and c o v e r .  S in c e  th e  
quadrats e s t a b l i s h e d  are  r e p r e s e n t a t iv e  o f  
th e  e n t i r e  s i t u a t i o n ,  and t h e  r e l a t i v e  
s p e c i e s  abundance and co v e r  has been  d e 
termined i n t h e v a r i o u s  quadrats,  th e  r e l a 
t i v e  abundance and c o v e r  f o r  th e  e n t i r e  
area may be c a l c u la t e d .

When in s p e c t i o n s  are  made, a l l  A nopheles  
l a r v a e  a r e  c o l l e c t e d  from each  q u a d ra t .  
Assuming a r e l a t i o n  b e tw een  p la n t  ty p e s ,  
p l a n t  c o v e r  and l a r v a l  d e n s i t y ,  an e s 
t im a t io n  o f  th e  t o t a l  l a r v a l  p o p u l a t i o n  
can be made.

A t t e m p t s  a r e  made t o  r e l a t e  l a r v a l  
p r o d u c t io n  to  p e r s i s t e n c e  o f  ponds, pond  
l e v e l s ,  and vo lum es w h ich  a r e  d eterm in ed  
in  the co u rse  o f  h y d r o lo g ic a l  o b serv a t io n s .

In a d d i t i o n  to  d e n s i t y  m easurem en ts ,  
r e l a t e d  i n v e s t i g a t i o n s  a r e  c o n d u c te d  on  
v a r i o u s  p r o b le m s  i n  A n o p h e le s  b i o l o g y .  
P a r t ic u la r  a t t e n t i o n  has been  g iv en  to  i n 
v e s t i g a t i n g  th e  problem  o f  n o n -o ccu rren ce  
o f  "quad" l a r v a e  i n  s i t u a t i o n s  w h ich  are  
ap p aren tly  s u i t a b l e  fo r  t h e i r  development.  
An i n s e c t a r y  has b een  m a in ta in ed  to  con
d u c t  e x p e r im e n ts  under c o n t r o l l e d  c o n d i 
t io n s  and to  p ro v id e  adequate m a ter ia l  for  
ty p e s  o f  work r e q u i r i n g  l a r g e  numbers o f  
m osquitoes .

Q uantitat ive  Larval C o l le c t io n  in Quadrats

O v i p o s i t i o n  S tu d ie s  
O v i p o s i t i o n  p r e f e r e n c e  s t u d i e s  have  

b een  done under  e x p e r im e n ta l  c o n d i t i o n s  
i n  s m a l l  c a g e s  i n  an e f f o r t  to  d e t e r 
m in e  t h e  p r e f e r e n c e  o f  o v i p o s i t i n g  f e 
m ales for v a r io u s  m edia. Waters o f  v a ry 
in g  h a r d n e ss ,  o f  d i f f e r e n t  t u r b i d i t y ,  o f  
v a r y in g  s a l i n i t y ,  o f  d i f f e r e n t  c h em ic a l  
c o n te n t ,  o f  d i f f e r e n t  pH, e t c . ,  were used. 
The o n ly  p r e fe r e n c e  ob served  was fo r  water 
i n  l i g h t  c o n t a i n e r s  v e r s u s  w ater  i n  dark  
co n ta in e r s .

Id e n t ify in g  Larvae in the Laboratory

y of the David J. Sencer CDC Museum



MEASUREMENT OF HYDROLOGICAL AND 
METEOROLOGICAL FACTORS

H y d r o lo g ic a l  measurements are  d es ig n e d  
p r im a r i ly  to  determ ine th e  fa c to r s  respons
i b l e  fo r  th e  e x i s t e n c e  o f  A n o p h e le s  p r o 
ducing ponds at th e  t im e when th ey  w i l l  be 
im portant b r e e d in g  p l a c e s  o f  m a la r ia  v e c 
to r s .  I t  i s  w e l l  e s t a b l i s h e d  th a t  no s i n 
g l e  f a c t o r ,  such as r a i n f a l l  or  tem pera
tu re ,  a lone  d eterm ines s a t i s f a c t o r y  co n d i
t i o n s  fo r  A n o p h e le s  b r e e d in g .  I t  i s  more 
l i k e l y  a t im e  and i n t e n s i t y  r e l a t i o n s h i p  
dependent upon a co m p lex ity  o f  f a c to r s .

Measurements o f  t h i s  type are  more e a s 
i l y  and a c c u r a te ly  made than th o se  in v o lv 
ing  b i o l o g i c a l  m a t e r ia l .  The a n a ly se s  and 
in t e r p r e t a t i o n s ,  however, are no l e s s  d i f 
f i c u l t .  C om parative ly  l i t t l e  i s  known o f  
the h ydro logy  o f  l im e s to n e  t e r r a in ,  and no 
o th e r  com prehensive i n v e s t i g a t i o n s  a re  in  
p ro g ress  to  a cc im u la te  p e r t in e n t  data . In  
a d d it io n  to  th e  r e la t i o n s h i p  o f  th e s e  d ata  
to  m a la r ia ,  th e y  a l s o  have im portant ap
p l i c a t i o n s  i n  th e  f i e l d s  o f  a g r i c u l t u r e ,  
w a t e r  r e s o u r c e s ,  and t h e  s c i e n c e  o f  
hydrology, p e r  s e .  I t  i s  hoped th a t  by ex
ten d in g  t h i s  program over  a p er io d  o f  s e v 
e r a l  y e a r s ,  i n f o r m a t io n  may b e  o b t a in e d  
c o n ce rn in g  th e  a l l e g e d  c y c l i c  v a r i a t i o n s  
o f  m alaria  m orb id ity .

E x ten t  o f  H y d r o lo g ic a l  O b s e r v a t io n s
The g e o g r a p h ic  e x t e n t  o f  h y d r o lo g ic a l  

o b s e r v a t io n s  was d eterm in ed  by th e  bound
a r i e s  o f  th e  d r a in a g e  b a s in s  i n  which th e  
i n v e s t i g a t i o n s  are conducted . (S ee  map on 
back c o v e r ) .  Stream g a g in g  s t a t i o n s  are  
e s t a b l i s h e d  on th e  m ajor s trea m s ,  and on
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many m inor t r i b u t a r i e s ,  a t  p o i n t s  where  
s u i t a b l e  d i s c h a r g e  m e a su r em en ts  can  b e  
made. C o n t in u o u s  w a t e r - l e v e l  r e c o r d e r s  
a r e  i n s t a l l e d  i n  s t i l l i n g  w e l l s .  A f t e r  
num erous s t r e a m  d i s c h a r g e  m ea su rem en ts  
h a v e  b e e n  m a d e ,  a " r a t i n g  c u r v e "  i s  
c o n s t r u c t e d  w h ich  shows th e  r e l a t i o n s h i p  
between h e ig h t  o f  w ater  in  th e  stream  and 
amount o f  w a te r  b e i n g  d i s c h a r g e d .  W ith  
th e s e  d a ta  i t  i s  p o s s i b l e  to  c a l c u l a t e  the  
r u n -o f f  per u n i t  land  area ,  such as in c h e s  
p e r  a c r e  o r  s q u a r e  m i l e .  The r e s u l t i n g  
in f o r m a t io n  may b e  a p p l i e d  to  i n d i v i d u a l  
r a i n s ,  o r  a n n u a l ,  s e a s o n a l ,  and m o n th ly  
p e r io d s .
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P r e c i p i t a t  ion
Water re a ch in g  t h e  d r a in a g e  b a s i n  as  

r a i n  i s  m easu red  b y  p r e c i p i t a t i o n  g a g es  
d i s t r i b u t e d  o v e r  t h e  a r e a .  R e c o r d in g  
gages measure th e  freq u en cy  and i n t e n s i t y  
o f  r a i n f a l l .  T h i s  i s  a v e r y  im p o r ta n t  
f a c t o r  in  a n a l y s i s  s i n c e  h e a v y  r a i n s  o f  
sh o r t  d u r a t io n  e f f e c t  t o r r e n t i a l  r u n - o f f  
and do not add s i g n i f i c a n t l y  to  su b -su r fa ce  
s to ra g e .  I t  i s  n e c e s s a r y  th a t  r a i n f a l l  be  
measured at s e v e r a l  p o in t s  s i n c e  th e r e  i s  
a wide v a r i a t i o n  i n  th e  amount recorded at  
gages  f a i r l y  c l o s e  t o g e th e r .  In  th e  area  
covered  by th e  p r e s e n t  o b s e r v a t io n s  th e r e  
i s  u s u a l ly  10 in c h e s  v a r i a t i o n  i n  the max
imum and minimum amounts recorded  at d i f 
f e ren t  s t a t i o n s .

For t h e  c u r r e n t  i n v e s t i g a t i o n  annual  
f ig u r e s  are o f  l i t t l e  v a lu e  s in c e  sea so n a l  
c o n d it io n s  p ro fo u n d ly  in f lu e n c e  th e  amount 
o f  r a i n f a l l  w hich  r e a c h e s  ponds, stream s,  
or ground w ater .  R a in s  d ur in g  th e  "grow
in g  season" add v e r y  l i t t l e  t o  th e  ground 
water increm ent or  to  ponds. On the o th e r  
hand r a i n s  w h ich  o c c u r  i n  o th e r  s e a s o n s ,  
when ground water i s  a t  i t s  maximum h eig h t ,  
cause g rea t  in c r e a s e  in  pond l e v e l s .

Ground Water
Ground w a te r  l e v e l s  a r e  m easu red  a t  

numerous p o i n t s  o v e r  t h e  e n t i r e  a re a  by  
u s in g  o b s e r v a t i o n  w e l l s  e s p e c i a l l y  co n 
s tr u c te d  fo r  t h i s  purpose . In th e  E x p e r i*
m ental Area much more i n t e n s i v e  m easure
m ents a re  made. From t h e s e  o b s e r v a t io n s  
i t  i s  p o s s i b l e  to  f o l l o w  c l o s e l y  changes  
i n  th e  amount o f  s u b s u r fa c e  w ater  and t o  
a n t i c i p a t e  l e v e l s  i n  term s o f  su b seq u en t  
r a i n f a l l .  D r a u g h ts  d u r in g  t h e  g ro w in g  
season  ca u se  g rea t  r e d u c t io n s  in  th e  amount 
o f  s t o r e d  ground w a te r  and c o n s e q u e n t l y  
r e d u c e  th e  amount a v a i l a b l e  fo r  s u r f a c e  
r e s e r v o ir s ,  such as ponds.

In some i n s t a n c e s  t h e r e  i s  a l o s s  o f  
g ro u n d  w a t e r  t o  t h e  s t r e a m s  and u n d er  
o t h e r  c o n d i t i o n s  s tr ea m s  f lo w  i n t o  water  
r e s e r v o ir s .  The map on the back cover i l 
lu s t r a t e s  how such d e te rm in a tio n s  are  made. 
The two l a r g e  s t r e a m s ,  Ichaw aynotchaw ay  
and C hickasaw hatchee C reek s ,  are  measured  
b e fo r e  and a f t e r  t h e i r  co n v e r g e n c e .  D i f 
feren ce  i n  th e  d ra in a g e  areas o f  th e  lower  
s t a t i o n  and th e  com bined a r e a  o f  th e  two
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Recording Rain Gage

above, g iv e s  a sm all  area where th e  amount 
o f  w a ter  r e a c h in g  and l e a v i n g  i t  can be  
d e te r m in e d  and, h e n c e ,  l o s s  o r  g a i n s  in  
s u r fa c e  d i s c h a r g e  can be measured. Eva
p o r a t io n  i s  o f  c o n s i d e r a t i o n  in  t h i s  con
n e c t i o n  and i n s t a l l a t i o n s  are  b e in g  made 
to  o b ta in  t h i s  in fo rm a t io n .

S u r fa c e  Water  
The amount o f  w a te r  re m a in in g  on  th e  

s u r f a c e  i n  th e  form o f  ponded and swamp 
areas i s  o f  primary concern in  m alaria  i n 
v e s t i g a t i o n s .  The l e v e l s  o f  t h e s e  a r e  
measured by s ta g e  gages  or  water l e v e l  r e 
c o r d e r s .  Bench  l e v e l s  h a v e  b een  run to  
a l l  measuring d e v ic e s  and a l l  read ings are  
reduced to  th e  same datum fo r  ea sy  compar
i s o n .  In some c a s e s  i t  i s  n e c e s s a r y  to
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Contour Happing o f  Pond

secu re  d a ta  on th e  a c tu a l  volume o f  water  
conta ined  i n  th e  ponds. Where t h i s  i s  r e 
q u ir e d  a c c u r a te  co n to u r  maps a re  made o f  
th e  ponds and t h e i r  d ra in a g e  areas.

From the in fo rm a tio n  accumulated an e f 
fo r t  i s  made to  d eterm in e  under what con
d i t i o n s  or com bination  o f  c o n d it io n s  s u i t 
a b l e  b r e e d i n g  p l a c e s  f o r  A n o p h e le s  a r e  
c r e a t e d .  An in t i m a t e  a s s o c i a t i o n  e x i s t s  
b etw e en  th e  h y d r o l o g i c a l  and b i o l o g i c a l  
o b s e r v a t io n s .

C o n d it io n s  i n  th e  v a r io u s  d ra in a g e  b a 
s i n s  o f f e r  w id e ly  d i f f e r e n t  typ es  o f  s i t u 
a t io n s .  In one b a s in ,  la r g e  s u r fa c e  r e s 
e r v o i r s  up to  600 a c r e s  i n  a r e a  a r e  th e  
p r ed o m in a n t  f e a t u r e .  In  a n o th e r  c a s e ,  
sp r in g  fed  stream s are  th e  sou rce  o f  most 
o f  th e  r u n -o f f .  Small in t e r m it t e n t  streams  
w hich  depend e n t i r e l y  on  s u r f a c e  or sub
s u r fa c e  d r a in a g e  are  s i g n i f i c a n t  i n  ano
th e r  area .  A l l  o f  t h e s e  ty p e s  a r e  b e in g  
s tu d ie d  in  th e  F i e l d  S t a t io n  area.

In a d d i t io n  to th e s e  measurements which  
a re  v e r y  c l o s e l y  i n t e r r e l a t e d ,  o th e r  ob
s e r v a t i o n s  a r e  c o n d u c t e d  i n  r e s t r i c t e d  
a re a s  on a sm all s c a l e .  At some b reed in g  
p l a c e s  a c o n t i n u o u s  r e c o r d  i s  k e p t  o f  
a t m o s p h e r i c  t e m p e r a t u r e  and h u m id i t y .  
When c o l l e c t i o n s  o f  su ch  d a ta  a r e  i n d i 
cated,* con tin uou s tem perature  reco rd s  are  
k ep t  on b ree d in g  p l a c e s .  A l l  o f  th e  d a ta  
which have been  c o l l e c t e d  have a b e a r in g  
on  many p rob lem s o t h e r  th a n  th e  p r im a ry  
o n e s  w hich  have b e e n  i n d i c a t e d  h ere .  To 
m ention  o n ly  o n e ,  th e  im p ortan ce  o f  s u s 
t a in e d  A noph eles  l o n g e v i t y  i s  w e l l  known. 
M easurem ents o f  p r e c i p i t a t i o n  and o th e r  
m e t e o r o lo g ic a l  phenomena fu r n is h  inform a
t io n  as to  th e  p o s s i b i l i t y  o f  "quads" l i v 
in g  lon g  enough to  d e v e lo p  m a la r ia  i n f e c 
t io n .

ACTIV IT IES CONCERNED WITH THE EXTENDED 
MALARIA PROGRAM

The b a ck lo g  o f  d a ta  a v a i l a b l e  from s i x  
y e a r s  o f  F i e l d  S t a t i o n  work p r o v i d e s  an 
id e a l  s i t u a t i o n  fo r  e v a lu a t in g  o p e r a t io n a l  
p r o c e d u r e s  on m a la r ia  c o n t r o l  program s.  
O b s e r v a t io n s  w i l l  b e  c o n d u c te d  i n  t h r e e  
d i f f e r e n t  s e c t io n s :

1. The p r e s e n t  E xperim ental A r e a  w i l l  
be used  as an u n tr e a te d  check area.

2. N o r th  o f  t h e  E x p e r im e n ta l  A rea  a 
p o r t i o n  o f  C alhoun C ounty  w i l l  be  
o b serv ed  as  an o p e r a t io n s  p r o j e c t ,  
s i n c e  t h i s  area  i s  in c lu d e d  i n  th e  
Georgia Department o f  P u b l ic  H ea lth  
r e s id u a l  spray  program.

3. An area i n  E a r ly  County west o f  th e  
E xperim enta l Area w i l l  be u sed  for  
e x p e r im e n ta l  s p r a y in g  p r o c e d u r e s .  
C om plete  p r e m is e  s p r a y in g  w i l l  be 
d on e  i n  some s e c t i o n s  a s  w e l l  as  
s e l e c t i v e  sp ray ing .

A l l  t h r e e  s e c t i o n s  a r e  s u p e r f i c i a l l y  
s i m i l a r  i n  r e g a r d  t o  A n o p h e le s  b r e e d in g  
and p o p u l a t i o n  d e n s i t y .  E x p e r i m e n t a l  
s p r a y i n g  w i l l  n o t  b e  d o n e  i n  t h e  E a r l y  
County area  u n t i l  a d u l t  and l a r v a l  d e n s i 
t i e s  a r e  a p p r e c i a b l e  and m e a s u r a b le  i n  
ord er  t h a t  a s a t i s f a c t o r y  e v a l u a t i o n  can  
be made.

An e f f o r t  w i l l  be made i n  a l l  t h r e e  
areas  to  measure m a la r ia  r a t e s  and mosquito  
p o p u la t io n  d e n s i t i e s .  In form ation  w i l l  be 
o b ta in e d  on  f e e d in g  h a b i t s  o f  "quads" in  
th e  d i f f e r e n t  a r e a s  by  em ploying p r e c i p i 
t i n  t e s t s .  M arking t e c h n i q u e s  w i l l  be  
u sed  to  compare a c t i v i t y  and l o n g e v i t y  in  
the d i f f e r e n t  s e c t i o n s .

SUMMARY
A c t i v i t i e s  at  th e  Bnory U n iv e r s i t y  F ie ld  

S t a t i o n  a r e  d e s i g n e d  t o  i n v e s t i g a t e  d i 
v e r s e  but i n t i m a t e l y  r e l a t e d  f a c t o r s  con
cerned w ith  th e  n a tu ra l  h i s t o r y  o f  m a la r ia  
The d a t a  b e i n g  c o l l e c t e d  w i l l  a p p ly  n o t  
o n ly  to  m a la r ia  b ut t o  o t h e r  endem ic d i 
s e a s e s  i n  th e  area.

The d a t a  a c c u m u la te d  i n  t h e s e  a r e a s  
s i n c e  1939 p r o v id e  a sound b a s i s  fo r  ev a 
l u a t i n g  t h e  e n t o m o lo g i c a l  p h a s e s  o f  th e  
r e s id u a l  spray program.
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HEADQUARTERS NOTES
DDT FIELD CONFERENCES AT SAVANNAH

Three f i e l d  c o n fe r e n c e s  on th e  t e c h n ic  
o f  DDT r e s i d u a l  h o u s e  s p r a y  a p p l i c a t i o n  
were h e ld  at th e  C arter  Laboratory, Savan- 

» nah, Ga. , d ur in g  th e  weeks o f  January 29,
February 5, and F ebruary 12. The purpose  
o f  th e  c o n fe r e n c e s  was to  f a m i l i a r i z e  s e -  

• l e c t e d  r e p r e s e n t a t i v e s  o f  e a c h  E xten d ed
Program S t a t e  and MOfA D i s t r i c t  p erso n n e l  
w ith  d e t a i l s  co n cern in g  th e  Extended Mala
r i a  C o n t r o l  P rogram . A p p r o x im a t e ly  25 
p e r s o n s  w ere  i n  a t t e n d a n c e  a t  ea c h  c o n 
feren ce .  H ig h l ig h t  o f  each  co n feren ce  was 
t h e  i n d i v i d u a l  p r a c t i c e  i n  s p r a y i n g  on  
t e s t  w a l l s  and th e  p r e p a r a t io n  o f  h o u se s  
and a c tu a l  sp r a y in g  o f  w a l l s  w i th  DDT r e 
s id u a l  spray in  Savannah.

DECENTRALIZED TRAINING IN THE STATES
Based upon t r a i n i n g  r e c e iv e d  a t  Savan

nah, each E xtended  Program S t a t e  s e t  up a 
t r a in in g  program o f  i t s  own, thus a v o id in g  
a g r e a t  d e a l  o f  t r a v e l  and y e t  b r i n g i n g  
th e  d e t a i l s  o f  th e  Extended Program t o  th e  
o p e r a t io n s  p e r s o n n e l .  To f a c i l i t a t e  t h i s  
d e c e n t r a l i z e d  t r a i n i n g  two m o b i le  u n i t s  
were s e t  up w ith  an e n g in e e r  o f f i c e r  p r e 
pared to  a t t e n d  each  S t a t e  m eet in g .  S t a t e  
m eetin g s  w ere a t t e n d e d  by  f i e l d  p erso n n e l  
i n  the in s p e c to r  and su p e r v is o r  grades.

MCNA DELIVERY SYSTEM
As a p a r t i a l  s o l u t i o n  to  th e  c o n g e s te d  

war-tim e t r a n s p o r ta t io n  system , a d e l i v e r y  
l i n e  h a s  b e e n  e s t a b l i s h e d  w i t h  r e g u l a r  
ro u te s  co v e r in g  th e  p r i n c i p a l  a rea s  o f  op
e r a t i o n  o f  t h e  MCWA p rogram . B a s e d  i n  
A t l a n t a ,  th e  t r u c k  c o v e r s  th e  f o l l o w i n g  
four ro u te s  i n  s u c c e s s io n :  1 )  To New Or
l e a n s ,  L a . ,  v i a  M o n tgom ery , A la .  , and  
J a ck so n ,  M i s s . ;  2 )  t o  Memphis, T e n n . ; 
v i a  L i t t l e  Rock, A r k .;  3 )  to  J a c k s o n 
v i l l e ,  F l a . i  v i a  Macon, G a .; and 4 )  t o  
Savannah, Ga. , v i a  Cblumbia, S. C.

, SANTEE-COOPER SURVEY COMPLETED
The formal p r o j e c t  a t  th e  Santee-Oooper  

Impoundment i n  S o u t h  C a r o l i n a  h a s  b een  
com pleted  and a d e t a i l e d  r e p o r t  h a s  b een  
s u b m it te d  i n  c o o p e r a t i o n  w i t h  t h e  S o u th

C a ro lin a  S t a t e  Board o f  H ea lth .  Epidemio
l o g i c a l  s t u d ie s  w i l l  c o n t in u e  fo r  another  
y e a r  and c e r t a i n  e n t o m o l o g i c a l  s t u d i e s  
w i l l  be con tin ued .

PROFESSIONAL PERSONNEL
Two o f  f i c e r s  have been  newly commission

ed d ur in g  th e  p a s t  month: P. A. San. (R)  
Oscar L. C artw right, a s s ig n e d  to  th e  South  
C a r o l in a  S t a t e  Board o f  H e a l th  and A s s t .  
San. (R) W ill  S. DeLoach, a s s ig n e d  to  th e  
C arter  Memorial Laboratory , Savannah, Ga.

T ra n s fer s  in c lu d e  S a n i t a r ia n  (R) Frank 
W. F isk  from Memphis, Tennessee  to  Savannah, 
G a .; A s s t .  Eng. (R) C la re n c e  H. West, J r .  
From W alterboro , South  C a r o lin a  to  L i t t l e  
Rode, A r k .; A ss t .  Eng. (R) H. M elvin  G iges  
from ten p orary  d u t y  a t  J a c k s o n v i l l e ,  F la .  
t o  New York ( D i s t .  #1 );  A s s t .  Eng. (R )  
C la re n c e  C. Brown from tem porary d u ty  at  
H ea d q u a rters  to  Rome, • G a .; A s s t .  Eng. (R)  
James Turnbull from A t la n ta ,  Ga. to A le x a n -  
d r i a ,  L a . ; A s s t .  San. (R ) P. G. C ranford  
from A t la n ta  Headquarters to A u s t in ,  Texas; 
A ss t .  San. (R) V ic to r  T ish ip  from temporary  
d u t y  i n  A t l a n t a  t o  I n d i a n a p o l i s ,  I n d . ;  
A s s t .  San. (R) W i l l i s  V. Mathis fromGreen- 
v i l l e ,  M iss ,  t o  Savannah, G a .; J r .  A s s t .  
Eng. (R) Leonard Melberg from Headquarters  
t o  A u s t in ,  T exas;  and J r .  P u b l i c  H e a l th  
E n g in e e r s  L lo y d  C. L e s l i e  from J a ck so n ,  
M iss, -o Yazoo, M i s s . ; and R. G. H a st in g s ,  
J r . - ,  from J a c k s o n ,  M i s s ,  t o  Greenwood,  
Miss.

TRAVEL REDUCTION AND COORDINATION 
In  r e s p o n s e  t o  an u r g e n t  a p p ea l  from 

th e  O f f i c e  o f  War M o b i l i z a t io n  and Recon
v e r s io n ,  r a i lw a y  p a ssen g er  t r a v e l  has been  
s i g n i f i c a n t l y  reduced  throughout th e  MCWA 
program. T o ta l  m i le a g e  for  February 1945 
was r e d u c e d  t o  a b o u t  two t h i r d s  o f  t h e  
r a i l  t r a v e l  p er fo rm ed  i n  J a n u a ry .  T h is  
red u ct io n  has been  accom plished  by c o o r d i 
n a t io n  o f  n e c e s s a r y  t r a v e l  through  S t a t e ,  
D i s t r i c t ,  and H e a d q u a r t e r s  o f f i c e s .  By 
plan n ing  n e c e s a s r y  t r i p s  as  far i n  advance 
as p o s s i b l e ,  t r a v e l  c o o r d in a to r s  have been  
a b le  to  d i r e c t  s e v e r a l  p e r s o n s  o v er  th e  
same r o u te .  U t i l i z i n g  v e h i c u l a r  t r a v e l ,  
t h i s  d o u b lin g  up r e s u l t s  i n  a s u b s t a n t ia l  
red u ct io n  i n  ra i lw a y  p assen ger  t r a v e l .
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DIVISION NOTES
AEGYPTI CONTROL AND GENERAL SANITATION

The A e d e s  a e g y p t i  p r o g r a m  i n  San  
Antonio, Texas i s  b e in g  in t e g r a t e d  w ith  the  
g e n e r a l  s a n i t a t i o n  program o f  th e  c i t y .  
F iv e  c i t y  employees and f i v e  FHS in s p e c t o r s  
com prise a s i n g l e  crew working from house  
t o  h o u se .  In  a d d i t i o n  t o  A e d e s  a e g y p t i  
co n tr o l  and g en era l  s a n i t a t i o n  th e  men are  
a s s i s t i n g  in  ex p er im en ta l  work d u s t in g  in  
r a t  runs a s  a p o s s i b l e  means o f  c o n t r o l 
l i n g  typhus.

DENGUE CONTROL IN HAWAII
The dengue c o n t r o l  program i n  Hawaii 

h a s  b een  t e s t i n g  a d i f f e r e n t  sy s tem  fo r  
ro u t in e  co v e ra g e  o f  th e  c i t y  o f  H onolulu.  
A foreman and h i s  crew now work as a group 
in  one zone. When th a t  zone has been  com
p l e t e d  th e  men move as a u n i t  to  th e  next  
zone i n  th e  a s s ig n e d  t e r r i t o r y .  In t h i s  
manner i t  i s  p o s s i b l e  fo r  th e  foreman to  
m a in ta in  c l o s e r  s u p e r v i s i o n  o f  h i s  men. 
Formerly each zone was a s s ig n e d  to  a s i n 
g l e  in s p e c to r .

MCWA AIRPLANES ASSIGNED TO TVA
The E n g in e e r in g  D i v i s i o n  announces a 

c o o p e r a t i v e  i n v e s t i g a t i o n  w i t h  TVA on  
m eth ods f o r  t h e  d i s p e r s a l  o f  d u s t s  and 
s p r a y s  from a i r p l a n e s .  Two P T -1 7 s  a r e  
b e in g  a s s ig n e d  to  TVA w i t h  MCWA a g r e e in g  
to  employ a p i l o t .  In a d d i t io n  to  fu r th e r 
i n g  th e  work o f  TVA on  therm al a e r o s o l s ,  
at l e a s t  one o f  th e s e  p la n e s  w i l l  serv e  as  
a s tan d by  p la n e  fo r  c o n t r o l  o f  d i f f i c u l t  
o r  u n u s u a l ly  e x t e n s i v e  b r e e d in g  a r e a s  in  
th e  Upper M is s i s s ip p i  V a l le y .

CANAL CLEARING IN PUERTO RICO
H eavy grow th s  o f  a q u a t i c  v e g e t a t i o n ,  

such as  pond l i l y ,  pond weed, and C e ra to -  
p h y l lu m ,  i n  d ra in a g e  d i t c h e s ,  have b een  a 
d i f f i c u l t  c o n tr o l  problem  i n  P u erto  R ico .  
The v e g e t a t i o n  n o t  o n l y  impedes th e  f lo w  
o f  w ater ,  but a l s o  p r e v e n t s  th e  e f f i c i e n t  
a p p l ic a t io n  o f  l a r v i c i d e s .

A d i t c h  c l e a r in g  d e v ic e  was r e c e n t ly  d e
ve lop ed  and c o n s tr u c t e d  by  MCWA p erso n n el  
to  remove t h i s  v e g e t a t io n .  I t  c o n s i s t s  o f  
a 30 fo o t  p i e c e  o f  5 /8  in c h  ca b le  to  which

i s  a t t a c h e d  a 3 in c h  s t r i p  o f  g a lv a n iz e d  
m etal w ith  saw tooth  n o tc h e s  on both  edges .  
The c a b l e  i s  p la c e d  a c r o s s  t h e  bottom  o f  
the d i t c h  and th en  moved forward a long  th e  
d it c h ,  and a l s o  c r o s s - w i s e ,  so  th a t  i t  a c t s  
l i k e  a saw in  c u t t in g  th e  v e g e ta t io n .  T h is  
c l e a r i n g  d e v i c e  h a s  d r a s t i c a l l y  red u ced  
the time req u ired  fo r  c l e a r i n g  d i t c h e s .

m

Ditch C lear ing  Device in Operation

NEW FILMS NOW AVAILABLE FOR DISTRIBUTION
The T r a i n i n g  A id s  S e c t i o n  a n n o u n ces  

th at  r e l e a s e  p r i n t s  o f  the fo l lo w in g  f i lm s  
are  now avai 1 a b le :  O i l  L a r v ic id in g ,  16 mm., 
c o l o r  m otion  p i c t u r e ,  427 f t . ,  17 min. 46  
s e c . ;  S p r a y t i m e ,  b l a c k  and w h i t e  f i l m  
s t r i p ,  82 frames, 15 m inutes;  Hand Spray
i n g  o f  DDT, b la c k  and w h i t e  f i l m  s t r i p ,  
1 10  f r a m e s ,  18 m i n u t e s ;  M ix in g  o f  DDT 
E m u ls io n s ,  b l a c k  and w h i t e  f i l m  s t r i p ,  
6 5  fram es, 13 m in u te s ;  S a fe  P r a c t i c e s  i n  
H andling  DDT, b la c k  and w h ite  f i lm  s t r i p ,  
37 frames, 8 m inutes .

MEW QUARTERS FOR DRAFTING AND REPORTS
l l i e  R eports  S e c t io n  has jo in ed  w ith  the  

D r a f t in g  S e c t io n  i n  o cc u p y in g  q u a r ter s  on  
th e  seco n d  f l o o r  o f  t h e  F o r s y t h  B u i ld in g  
a cr o ss  from th e  V o lu n teer  B u i ld in g  and th e  
R ia l to  B u i ld in g .  Mapping and D r a f t in g  now 
has adequate sp ace  and s u i t a b l e  f a c i l i t i e s  
fo r  t h e  p r e s e n t  p e r s o n n e l .  I n c lu d e d  i n  
th e  sp a ce  a l l o t t e d  to  th e  R ep o rts  S e c t io n  
i s  a co n fe ren ce  room. T h is  room w i l l  a l s o  
serv e  as a s tu d y  or rea d in g  room for v i s i 
t o r s  and o t h e r s  who may w is h  t o  u t i l i z e  
th e  r e f e r e n c e  b ooks  and p e r i o d i c a l s  th a t  
w i l l  be a v a i l a b l e  th e r e .
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TABLE I I  

MCV/A EXPENDITURKS AND LIQUIDATIONS BY MAJOR ITEMS 

TANUARY 1945

C on tin en ta l 
U. S .

P ercentage  
o f  T otal

Puerto
Rico

P ercentage  
o f  T ota l

•01 P ersonal S erv ice s  
.0 2  T ravel
•03 T ran sp orta tion  o f  Things 
.0 4  Communication S er v ic e s  
•05 R ents and U t i l i t i e s  
.06  P r in tin g  and Binding  
.0 7  Other C on tractu a l S erv ice s  
.08  S u p p lies  and M a ter ia ls  
,09  Equipment

1 3 9 4 ,1 4 1 .5 8  
2 2 ,9 0 8 .3 6

3 .8 9 8 .9 7  
1 ,2 2 6 .1 5  
2 ,2 7 1 .0 3  
4 ,4 3 0 .9 2
4 .4 4 7 .9 7  

4 9 ,7 4 2 .3 8
2 7 1 ,9 0 6 .1 7

5 2 .2 0
3 .0 4

.5 2

.16

.30

.58

.59
6 .5 9

36.02

1 9 ,3 8 3 .0 0
47 .25

9 1 .09
.2 2

13 .80 .06

1 ,8 2 5 .8 8
9 .0 0

8 .5 9
.04

T ota l 754 ,973 .53 100 .0 0 21 ,2 7 8 .9 3 100 .00

Expenses Other Than P erson al 
S erv ice s 3 6 0 ,8 3 1 .9 5 4 7 .8 0 1 ,8 9 5 .9 3 8 .91

TABI/F: I I I

MCWA PHR30ÎIÎÎEL OH DUTY AMD TOTAL PAYROLL 

JANUARY 1 9 4 5

S ta te
Commissioned P r o f . & S c i . S u b -P ro f. (1 ) C. i .  F .

C u s to d ia l 
and P e r Hour T o ta l P e rcen t o f  T o ta l

No* Pay No. Pay No. Pay No. Pay No. Pay No. Pay No. Pay

Alabama 4 1,140 1 264 3 547 1 183 24 3 ,168 33 5,302 1.21 1 .34
A rkansas 8 2,417 ' 5 1,406 31 5,686 4 769 156 16,946 204 27,224 7.50 6.91
C a l i f o r n ia 4 1,104 —— ---- 4 852 3 622 18 2,765 29 5,343 1 .07 1 .36
D i s t .  o f  Columbia 1 333 —***? - — 1 203 1 233 _ — 3 769 .11 .19
F lo r id a 8 2,436 6 1,742 26 4 ,905 6 1,093 139 18,388 185 28,562 6 .81 7.25

G eorgia 8 2,439 2 527 36 6,942 6 1,006 85 11,254 137 22,168 5.04 5.62
I l l i n o i s 4 1 ,164 —- -- -- —- 1 164 . . . 5 1,328 • 18 .34
In d ian a ---- ---- ---- ----- —— ---- ----- ---- 1 16 1 16 .04 .02Kentucky 2 570 2 547 2 416 1 164 3 176 10 1,873 .36 .47
L o u isian a 10 i.,873 4 1,246 44 8,624 6 987 200 26,578 264 40,308 9.72 10.23
M aryland 2 533 -- ---- 2 385 2 438 12 1,692 16 3,048 .66 .77

M is s is s ip p i 7 2,024 5 1,206 9 1,901 4 718 81 9,671 106 15,520 3 .9 0 3 .94
M isso u ri 1 333 ----- ----- 11 . 2,012 1 158 15 1,756 28 4,259 1 .03 1 .08N orth  C a ro lin a 5 1,522 4 1 , 2.9 7 7 1,446 4 732 124 15,975 144 20,972 5 .3 0 5 .32Oklahoma 5 1,500 1 274 11 2,428 1 164 43 4 ,728 61 9,094 2.24 2.31
Oregon ---- ---- ---- -- 1 203 -- -- -- -- 1 203 .04 .05

P u e rto  R ico 8 2,528 1 297 3 - 679 5 1,101 312 14,778 329 19,383 12.12 4 .9 2
S outh  C a ro lin a 6 1,953 6 1,693 29 6,042 6 • 884 283 33,369 330 43,941 12.14 11 .14
T ennessee 5 1,573 2 638 8 1,308 3 584 57 6,294 75 10,397 2 .7 7 2.64
Texas 6 1,719 4 1,316 25 5,576 6 1,071 174 22,685 215 32,367 7 .92 8.21
V irg in ia 2 619 2.f 696 10 2,024 3 602 105 14,128 122 18,069 4 .49 4 .58

AEDES AEGYPTI
Alabama 1 285 -- -- 9 1,319 1 146 __. ___ 11 1,750 .41 .44F lo r id a 1 285 1 274 28 5,155 2 292 —- ... 32 6,006 1 .18 1 .52
G eorgia —- —- -- -- 6 1,092 -- -- -- _ 6 1,092 .23 .28L o u is ian a 1 285 1 274 9 1,746 1 164 — _ 12 2,469 .44 .63
S outh  C a ro lin a 1 285 -- — 9 1,572 1 164 -— —- 11 2,021 .40 .51
Texas 4 1,140 ~ 7 -- 30 4,376 2 310 6 791 42 6,617 1 .54 1 .68

Hq. & D is t*  (2 ) 78 24,508 8 2,367 40 7,312 129 22,025 34 4,395 289 60,607 10.64 15.38M obile U n its 6 1,813 3 669 1 182 2 440 2 329 14 3,433 .51 .87

T o ta l
P e rc e n t o f T o ta l

188
6 .94

57,381
14 .57

58
2 * 1 3

1 6 , 7 3 3

4 . 2 4

395
1 4 . 5 2

74,931
19,01

202
7*43

35 ,214
8*93

1*874
68,98

209,882
53 .25

2,717
100.00

394,141
100.00

100.00 100.00

(1} Includes Entomological Inspectors
(2 )  In c lu d e s  H e ad q u arte rs  and D i s t r i c t  O f f ic e s ,  m a la r ia  s u rv e y , Im ported m a la r ia  c o n t r o l ,  s p e c ia l  i n v e s t i g a t i o n s ,  and employees te m p o ra r ily  

a tta c h e d  t o  H ead q u arte rs  pending ass ig n m en t to  s t a t e s .
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