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*  F ig u r e s  n o t a v a i l a b l e  
* *  F i g u r e s  shewn a r e  f o r  two w ee k s .

TABLE I I  MCWA MAJOR DRAINAGE PROJECTS
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( 1 ) In c lu d e s  E n to m o lo g ica l In s p e c to r s
(2 ) In c lu d e s  H ead q u arters  and D i s t r i c t  O f f i c e s ,  m a la r ia  s u r v e y ,  s p e c i a l  in v e s t ig a t io n s  and 

em ployees te m p o r a r ily  a tta c h e d  t o  H ead q u a rters  p en d in g assign m en t to S t a t e s .
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MONTHLY REPORT
MALARIA COHTROL IN MAR AREAS 

SEPTEMBER, I9H3

QUAD DENSITIES CONTINUE DECREASE

The d e c re a se  in  Anopheles quadr imacula tus  p re v a le n c e , which began in  l a t e  
J u l y ,  con tin u ed  g e n e r a lly  through Septem ber. T his i s  shown g r a p h ic a l ly  by the 
accompanying c h a r t . Drought and th e advent o f  c o o le r  w eather tended to  d im in ish  
b reed in g  in  some o f  the 
a r e a s ;  in  o th e r s  the p o o l­
in g  o f  stream s and the 
s t a b i l i z a t i o n  o f  pond and 
la k e  s u r f a c e s  have i n ­
c re a se d  the c o n tro l p rob­
lem . E ntom ological r  e- 
p o r t s  ( M - 7 )  r e c e i v e d  
d u rin g  the month show th a t  
in  a t o t a l  o f  480 o r 92 
p e rc e n t o f  th e  z o n e s ,  
quadr imacula tus  d e n s i t ie s  
were s a t i s f a c t o r i l y  low .
T h is com pares with 91 p e r ­
cen t in  t h i s  c a t e g o r y  
d u rin g  A ugust. The number o f  s a t i s f a c t o r y  zones had in c r e a se d  to  94 p e rc e n t by 
th e  l a s t  week in  Septem ber. In sp e c t io n a l  and c o n tro l work was d isc o n tin u e d  in  
s e v e r a l  o f  the more n o r th e r ly  zones durin g  the month.

C ooperation  w ith Army

The s t a t u s  o f  m a la r ia  v e c to r s  in  the v i c in i t y  o f  a la r g e  number o f  Army 
g e n e ra l h o s p i t a l s  and p r iso n e r  o f  war camps was re p o rte d  to  the Army a u th o r i­
t i e s  d u rin g  Septem ber. By means o f  a condensed re p o r t in g  system , r e p o r t s  on 
changing c o n d itio n s  w il l  be made p e r io d i c a l ly .  P re lim in ary  work to  determ ine 
the abundance o f  m a la r ia  v e c to r s  around th e se  g e n e ra l h o s p i t a l s  and p r iso n e r  
o f  war camps n ot y e t surveyed  i s  co n tin u in g . B ecau se o f  the advanced se aso n  
fu r th e r  o b se rv a t io n s  n ex t year w il l  be n e c e ssa ry  b e fo re  r e l i a b l e  d a ta  can be 
o b ta in e d  on th e se .

E x o tic  D ise a se  V ectors

With the danger o f  e x o t ic  d i s e a s e  v e c to r s  e n te r in g  the U nited  S t a t e s  be­
coming more r e a l  w ith the e v e r - in c r e a s in g  a i r  t r a v e l  from fo r e ig n  c o u n tr ie s ,  
i t  i s  p lan n ed  to keep a c lo s e  watch over the more im portan t p o r t s  o f  e n try . 
Four a d d it io n a l  en to m o lo g ists  a re  b e in g  tr a in e d  fo r  t h i s  work a t  the U. S . 
P u b lic  H ealth  s e r v ic e  Q uarantine S ta t io n  a t  Miami, F lo r id a ,  upon com pletion  
o f  t h e ir  t r a in in g  th e se  men w ill  be  a s s ig n e d  to  duty a t  s e le c te d  p o r t s  o f  en try .

DOG FLY CONTROL MEASURES RESUMED

For the th ir d  su c c e s s iv e  se a so n , the U. S . p u b lic  H ealth  S e r v ic e ,  o p e ra t­
in g  J o in t l y  w ith the Department o f  A g r ic u ltu r e , Bureau o f  Entomology and p la n t
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Q uaran tin e, i s  conducting a program  fo r  the c o n tro l o f  the dog f l y  p e s t  a t  
Panama C ity , F lo r id a .  D esigned to p r o te c t  m i l i t a r y  i n s t a l l a t i o n s  and war ac­
t i v i t i e s  in  n orth w estern  F lo r id a ,  t h i s  program  has made p o s s ib le  u n in te rru p te d  
t r a in in g  and war p ro d u ctio n  in  a re a s  a lon g the G ulf C oast in fe s t e d  by the p e s t .

The fo llo w in g  ta b u la r  account o f  dog f l y  o p e ra tio n s  was su bm itted  by Dr. 
S . W. Simmons, e n to m o lo g ist , who i s  in  charge o f  the p r o je c t .  The sp ray in g  
shown fo r  the p e r io d  ending August 6 was o f  a p re lim in ary  n a tu re , durin g  which 
improvements in  equipment and p ro ced u res were adopted . A ctual c o n tro l sp ray ­
in g  was i n i t i a t e d  durin g the week ending August 20 th . Except during the p re ­
lim in a ry  work, the sp ray  u sed  c o n s is te d  o f  25 p ercen t c re o so te  in  bay w ater, 
the same a s  l a s t  se a so n .

SPRAYING OPERATIONS FOR DOG FLY CONTROL FOR PERIOD ENDING SEPTEMBER 10, 1943

P erio d
(Week ending)

Sprayed
(G allon s)

G rass
T reated
(M iles)

S h o re lin e  
Covered 
(M iles)

S h o re lin e
T reated

(Percent)

M ater ia l u sed  
p er m ile  o f  

g r a s s  t r e a te d  
(G allon s)

August 6 10 ,400 6 .00 8 .00 75.00 1733 .2

Augus t  13 0 0 0 0 0

August 20 35 ,200 14 .40 1 8 .00 80.00 2444 .64

August 27 69,500 39 .58 57 .50 68.83 1755.37

Septem ber 3 105,900 3 8 .1 2 5 7 .7 5 66.00 2778 .26

Septem ber 10 100,750 26 .73 4 3 .5 7 61.35 3769 .46

T o ta ls  and
Averages 321,750 124.83 184.82 67 .54 2577.63

Ten sp ray  u n it s  were in  o p e ra tio n  durin g August in  the a re a  from Pensa­
c o la  to  P o rt S t .  J o e .  Other u n it s  were in  re a d in e ss  fo r  i n i t i a t i o n  o f  work in  
the A p a la ch ic o la  a re a  a s  soon a s  needed. No g r a s s  d e p o s i t s ,  the b reed in g  medi­
um u sed  by the f l i e s ,  had appeared  on the sh o re  in  th is  a re a  by Septem ber 10th .

During the p e r io d  covered  by the re p o r t  no la r g e  ou tb reak s o f  f l i e s  oc­
c u rre d . During optimum c o n d it io n s , minor in fe s t a t io n s  were ob served  in  a few 
l o c a l i t i e s ,  a s  i s  u s u a l .  I t  was concluded th a t  the program has been e n t ir e ly  
s a t i s f a c t o r y  to  d a te .

AEGYPTI INDEX SHOWS RISE

As has been ex p ected , the Aedes a e g y p t i  index fo r  most o f  the p r o je c t s  
showed a  marked in c r e a se  fo r  Septem ber a s  the breed in g  seaso n  approached i t s  
c lim ax .

A n o tab le  ex cep tion  was Savannah, G eo rg ia , which h ad an in d e x  o f  1 0 .5  fo r  
the l a s t  h a l f  o f  the month to  con tin u e i t s  re co rd  o f  a co n stan t d e c re a se  every 
sem i-m onthly p eriod , s in c e  J u l y .
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The Miami, F lo r id a  p r o je c t  con tin u ed  to show an index o f  approx im ate ly
6.0 .

Key West, F lo r id a ,  o p e ra tin g  on a g r e a t ly  reduced s c a le  during the l a s t  
two weeks o f  Septem ber, had an index o f  4 .3  fo r  the f i r s t  h a l f  o f  the month and 
6 .8  fo r  the l a s t  h a l f .

Heavy r a i n f a l l  in  L o u is ia n a  and Texas o ccu rrin g  a t  a tim e when breed in g  
i s  n orm ally  in c r e a s in g ,  gave fu r th e r  im petus to  the r i s in g  in d ex . New O rle an s, 
which had a  subnormal r a i n f a l l  durin g  the f i r s t  h a l f  o f  Septem ber, had a b reed­
in g  index o f  6 .0  fo r  the same p e r io d . During the l a s t  h a l f  o f  the month more 
than 12 in ch e s o f  ra in  f e l l ,  a lm ost ten  in ch es more than norm al, and the index 
fo r  the p e r io d  ro se  to 8 .9 .

In H ouston, t in  cans a re  c o l le c t e d  on ly  a t  the end o f  each month. T his 
a llo w s la r g e  p i l e s  o f  th e se  c o n ta in e rs  to accum ulate and a s e r io u s  h azard  as 
i s  shown by the f a c t  th a t  the index jumped from 2 .6  fo r  the f i r s t "  h a l f  o f  the 
month, t o 7 .1  fo r  the l a s t  h a l f  o f  the month. A check d u rin g  the l a s t  week o f  the 
month showed th a t 30$ o f  the b reed in g  o ccu rred  in  th e se  can s .

Corpus C h r i s t i ,  alth ou gh  showing an in c r e a se d  in d ex , continued  to have an 
in c id en ce  o f  l e s s  than 1$.

A ll o th er  Texas p r o je c t s  remained below the 5$ le v e l  excep t San Antonio 
which Jumped to 6 .6 $  fo r  the p e r io d  Septem ber 16-30 .

The C h arle sto n  index fo r  the month was l e s s  than 2 .5 $ .

TABLE IV

MCWA ENCUMBRANCES AND LIQUIDATIONS BY MAJOR ITEMS 

SEPTEMBER 1943

Continental U-S. Puerto Rico

.01 Personal Services $424,348 $36,642
.02 Travel 18,900 150
.03 Transportation 1,500
.04 Communications Service 1,242 25
.05 Rent 2,060
.06 Printing and Binding 450
.07 Other Contractual Services 19,941 1
.08 Supplies and Materials 34,838 4, 156
.09 Equipment 10,256 30

Sub-total other than
Personal Services 89, 187 4,362

Total 513,535 41,004
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ARKANSAS PROJECT ILLUSTRATES DRAINAGE ECONOMIES

Permanent e lim in a t io n  o f  b reed in g  a r e a s  by d ra in ag e  has long been recog­
n iz e d  a s  sound p rocedu re  by MCWA. D rain age undertaken  a t  th is  time which w ill  
e lim in a te  fu tu re  l a r v ic id in g  i s  p a r t i c u l a r ly  d e s ir a b le  in  view o f  p o s s ib le  fu r­
th e r  d e c re a se s  o f  manpower which seems imminent and which might a t  some fu tu re  
d a te  make l a r v ic id in g  o p e ra t io n s  im p o ss ib le  in  c e r t a in  a r e a s .  In many in s ta n c e s  
d ra in ag e  a l s o  has ach ieved  more e x te n s iv e  c o n tro l and d e s p ite  i t s  h igh er i n i t i a l  
c o s t ,  p roved  more econom ibal over a g iven  p e r io d .

An o u tsta n d in g  example o f  th i s  type p r o je c t  was the d ra in age  o f  Round 
pond which i"s lo c a te d  w ith in  f l i g h t  range o f  Newport, A rkansas. T h is pond i s  
a 200 a c re  c i r c u la r  swamp sou th  o f  the c i t y  l i m i t s .  T re e s , v e g e ta t io n , and de­
b r i s  had made l a r v ic id in g  d i f f i c u l t .  At the b eg in n in g  o f  the breed in g  seaso n  
Anopheles qucfilrimaculatiis m osqu itoes were found throughout a l l  o f  south  Newport 
w ith one a d u lt  index s t a t io n  showing a count o f  89 quads. The pond was conse­
qu en tly  la r v ic id e d  w ith P a r is  green  from a power d u s te r  mounted on a  motor b o a t . 
A heavy a p p lic a t io n  was l a i d  down and f a i r  l a r v a l  co n tro l was o b ta in ed  fo r  the 
f i r s t  week; however, by t h i s  time the w ater le v e r  had dropped to such a p o in t 
th a t  a motor b o a t no lo n g er  cou ld  n a v ig a te  the a re a  b ecau se  o f  t r e e s  and stum ps. 
I t  was then d ec id ed  to  ap p ly  P a r i s  green  by a i r p la n e .  Four a p p lic a t io n s  were 
a p p lie d  w ith e f f e c t i v e  c o n tro l b e in g  ach ieved  in  on ly  one in s ta n c e . The a re a  i s  
not ad a p ta b le  to  a ir p la n e  d u stin g  b ecau se  o f  the h e ig h t o f  the t r e e s  which n e c e ss­
i t a t e s  f ly in g  a t  an e le v a t io n  o f  ap prox im ate ly  80 f e e t .  A t 'th is  e le v a t io n  a very  
low wind v e lo c i t y  must p r e v a i l  in  o rder to  o b ta in  p rop er coverage . During the 
th ree  weeks o f  in e f f e c t iv e  c o n tro l by a ir p la n e  d u s t in g , supplem ental d u stin g  was 
done u s in g  hand d u s te r s .  Such p o r t io n s  o f  the swamp a s  cou ld  be reached were 
d u ste d  b u t with the w ater h ip  deep d i f f i c u l t i e s  in  wading made only  p a r t i a l  con­
t r o l  p o s s ib le .

E stim ate d  C ost o f  L a r v ic id in g  fo r  Season : The c o s t  o f  the above l a r ­
v ic id in g  from which e f f e c t i v e  c o n tro l was n ot o b ta in e d , coverin g  a p e r io d  o f  
ap p rox im ate ly  f i v e  weeks, was $ 1 ,0 3 3 .0 0 . The ac re a g e  th a t  would have remained 
covered  w ith w ater durin g  the rem ainder o f  the se aso n  i s  not d e f in i t e ly  known, 
b u t i t  i s  e s tim a te d  th a t  i t  would have been n e c e s sa ry  to  l a r v ic id e  approx im ate ly  
60 a c r e s  o f  w ater durin g  the rem ainder o f  the se a so n . The c o s t  o f  such l a r v i c i ­
d ing fo r  the se aso n  fo llo w s :

L a b o r . . . . 60 a c r e s  @ 4 M.H. p er  a c re  -  240 M.H. a t  70^ 
P a r i s  g r e e n . . . 60 a c r e s  @ 1 l b .  p er a c re  -  60# @ 20^ 
L im e . . . .6 0  a c r e s  @ 8 l b s .  p e r  a c re  -  480# @ 3 /4^

TOTAL

$168.00
12.00

3 .6 0
$183.60

20 a p p l ic a t io n s  @ $183.60  -  $3672.00 
F iv e  weeks a c tu a l  c o s t  (by p la n e  and hand) 1033^00 
E stim ated  c o s t  fo r  seaso n  $4705.00

In view o f  the f a c t  th a t  the r e s u l t s  o b ta in ed  from such a program  
would n ot J u s t i f y  the c o s t ,  i t  was d ecided  to  d ra in  the a re a  by u sin g  dynam ite. 
In e ig h t  days 18 ,650  f e e t  o f  d ra in age  d itc h  had been c o n stru c te d . T h is d itc h  
had a  c r o s s - s e c t io n  th re e  f e e t  deep w ith a th ree  fo o t  bottom  and a ten  fo o t  top . 
Seventeen  thousand pounds o f  dynam ite were u sed  and the t o t a l  c o s t  o f  the p ro ­
j e c t  in c lu d in g  la b o r  a n d m a te r la l was $ 3 ,1 1 2 .0 0 . At a l a t e r  d ate  the d itc h  w il l  
be d re sse d , which w il l  in c lu d e  the removal o f  th e rem aining ro o ts  and stum ps. 
T h is a d d it io n a l  c o s t  i s  e s t im a te d  a t  $56 2 .0 0 , which w ill  g iv e  a com pleted c o s t  
o f  $ 3 ,6 7 4 .0 0 .

4
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At the com pletion  o f  t h i s  work, a l l  w ater rem aining in  Round Pond was 
co n fin ed  to  the d ra in ag e  d itc h  which can be la r v ic id e d  w ithout d i f f i c u l t y ,  i t  
w ill  be n e c e ssa ry  to l a r v i c id e  fo r  a p e r io d  o f  f iv e  weeks each sp r in g  during 
which the a re a  i s  covered by f lo o d  w ate rs . The c o s t  o f  t h i s  i s  e s tim a te d  a t  
$ 1 ,0 3 3 .0 0 . T h is f ig u r e  sh ou ld  be added to the c o s t  o f  d ra in ag e  work in  o rd er 
th a t  a f a i r  com parison may be made between the c o s t  o f  l a r v ic id in g  and d ra in a g e . 
The fo llo w in g  shows t h i s  com parative c o s t ,  in  which i t  i s  e s t im a te d  th a t  the 
c o s t  fo r  d ra in ag e  p lu s  f iv e  weeks o f  l a r v ic id in g  would be ap p rox im ate ly  the same 
a s  fo r  l a r v ic id in g  fo r  a p e r io d  o f  25 weeks. The d ra in age  d itc h ,  however, with 
a  sm all amount o f  m aintenance w il l  p ro v id e  adequate c o n tro l over a p e r io d  o f  
s e v e r a l  y e a r s ,  and con sequ en tly  w ill  prove not on ly  more e f f e c t iv e  b u t a ls o  more 
econom ical.

C ost o f  D rainage
17 ,000  l b s .  o f  dynam ite @ $12 .50  p e r  cwt $ 2 ,1 3 7 .0 0

L ab or:
C le a r  r ig h t-o f-w a y  
Load and sh oot 
Remove r o o t s ,  e t c .

$495.00
480 .00
562.00

T o ta l la b o r $ 1 ,5 3 7 .0 0 1 ,5 3 7 .0 0

L a r v ic id in g ,  n e c e s sa ry  b ecau se  o f  
f lo o d  c o n d itio n s

TOTAL
1 ,0 3 3 .0 0

$ 4 ,7 0 7 .0 0

C ost o f  L a r v ic id in g
A ctu al c o s t  fo r  f i v e  weeks in c lu d in g  

a ir p la n e  c o s t ,  l a r v ic id e  and la b o r  
20 a p p l ic a t io n s  by hand @ $183 .60

TOTAL

$ 1 ,0 3 3 .0 0
3 ,6 7 2 .0 0

$ 4 ,7 0 5 .0 0

(From a re p o r t  su g g e s te d  by P o r te r  A. Stephens and com piled by John E. T aylor)

MCNA AIRPLANE DUSTING PROGRAM 

SEPTEMBER I -  30, 1943

STATE NO. OF AREAS 
DUSTED

ACREAGE
DUSTED

PARIS GREEN 
USED LfiS.

DILUENT USED 
LBS*

PARIS GREEN 
PER ACRE

DUSTINGTIME
HOURS

TOTALMAN
HOURS

Arkansas 2 2,325 1,745 8,370 0.7 ll:  22 224Louisiana 3 3,200 6,800 14,600 2.1 9:04 504
Potomac River 1 4,450 6,565 21,995 1.4 35:29 1,432

TOTAL 6 9,975 15,110 44,965 1.5 55:55 2,160
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MALARIA MORTALITY IN THE UNITED STATES, 1935 -  1942

S in ce  1936 th ere  h as been an u n in te rru p te d  d e c re a se  in  the number o f  
re p o rte d  m a la r ia  d eath s in  the u n ite d  S t a t e s .  For the 15 S t a t e s  l i s t e d  in  the 
t a b le  below , the t o t a l  number o f  d eath s re p o rted  as the r e s u l t  o f  m a la r ia  dropped 
from 4 ,3 4 5  in  1935 to  808 in  1942.

AVERAGE ANNUAL CRUDE MALARIA DEATH RATE PER 100,000 
POPULATION AND PER CENT OF COUNTIES HAVING CRUDE 

MALARIA DEATH RATE OVER 30 IN 15 STATES,
1938 — 1942

STATE
AVERAGE ANNUAL 
MALARIA DEATH 

RATE
1935 -  1942

PER CENT OF COUNTIES HAVING 
AVERAGE ANNUAL MALARIA DEATH
_______ RATE. OVER 3Q_____________
1935-1939 1938-1942

15 S t a t e s 4 .7 6 .3 1 .0
A rkansas 15.8 23 .9 1 .3
South C aro lin a 12 .5 2 8 .2 8 .7
M is s i s s ip p i 1 2 .0 9 .8 1 .2
F lo r id a 9 .4 2 8 .4 6 .0
Alabama 7 .7 4 .5 3 .0
G eorg ia 7 .3 11.3 0 .6
L o u is ia n a 7 .1 3 .1 0 .0
Texas 4 .6 2 .8 0 .4
T ennessee 3 .6 2 .1 0 .0
Oklahoraa 3 .0 1 .3 0 .0
North C aro lin a 2 .1 1 .0 0 .0
M isso u ri 2 .0 3 .5 0 .0
Kentucky 1 .2 0 .0 0 .0
I l l i n o i s 0 .4 0 .0 0 .0
V ir g in ia 0 .3 0 .0 0 .0

In no S ta te  i s  the m a la r ia  problem  even ap p rox im ate ly  equal in  a l l  
c o u n t ie s . In f a c t  i t  i s  r a r e ly  uniform  throughout an in d iv id u a l county. This 
i s  one o f  the re aso n s why S ta te  death  r a t e s  a lone a re  in ad eq u ate  d e s c r ip t io n s  o f  
the m a la r ia  problem . I t  would be d e s ir a b le  to u se  geo grap h ic  a re a s  c o n sid e ra b ly  
sm a lle r  than most c o u n tie s  in  e v a lu a tin g  the m a la r ia  m o r ta lity  an dm orb id ity  
h azard , b u t the d a ta  re q u ired  fo r  such a stu d y  a re  u s u a l ly  n ot a v a i la b le .  S ta ­
t i s t i c s  b a sed  on county p o p u la tio n s  a re  e a s i ly  o b ta in ed .

The graph s on su cceed in g  p ages i l l u s t r a t e  d i s t r ib u t io n  o f  c o u n tie s  in  
each o f  15 S ta t e s  and fo r  the 15 S t a t e s  combined accord in g  to  av erage  annual re ­
p o rte d  m a la r ia  m o r ta lity  fo r  the two 5 -y ear p e r io d s  1935-1939 and 1938-1942. 
F iv e -y e a r  p e r io d s  were u sed  to  len d  s t a b i l i t y  to the computed a v e ra g e s . The 16 
grap h s a re  com parable w ith each o th er  b ecau se  the h e igh t o f  the b a r s  was made to 
re p re se n t  p ercen tag e  o f  c o u n tie s  in  any m o r ta lity  ca te g o ry  ra th e r  than number o f  
c o u n tie s .

I t  i s  in t e r e s t in g  to n ote  th a t although M is s i s s ip p i  had a sm a lle r  p e r­
cen tag e  o f  c o u n tie s  with no m a la r ia  d eath s than any o th er  S t a t e  (none in  1935­
1939 and 3 .7 ^  in  1938-1942) i t  ranks on ly  th ir d  on the b a s i s  o f  av erage  annual 
death  r a t e s  fo r  the p e r io d  1935-1942. There were r e l a t i v e l y  few M is s i s s ip p i  
c o u n tie s  with av erage  annual death  r a t e s  over 30.

Each graph shows a s i g n i f i c a n t  change in  d i s t r ib u t io n  o f  c o u n tie s  in  
1938-1942 a s  compared with 1935-1939. T h is r e f l e e t s  the re d u c tio n  in  m a la r ia  
d eath s th a t  has been observed  d u rin g  t h i s  p e r io d .
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DISTRIBUTION OF COUNTIES IN FIFTEEN STATES
ACCORDING TO

AVERAGE ANNUAL M ALARIA DEATH RATE FOR FIVE YEAR PERIODS 
1935 TO 1939 ■  1938 TO 1942 @
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LIFE HISTORY OF
THE M ALARIA PARASITE (PLASMODIUM YIYAX) 

IN M A N  AND THE ANOPHELES MOSQUITO

Female Anopheles 
Injects Malaria 
Parasites into a 
Person

The Parasites V i*# *  d  
Find Their Way wf “  u 
To Salivary 

• Glands and 
Mouth of 
Mosquito

10.
Sets Free Many 
Young Parasites

9. The Parasite Grows on Stomach Wall

Malaria Control in War Areas 
U. S. Public Health Service
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DOG FLY CONTROL
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HABITAT AND CONTROL

LIFE HISTORY STAGES OF THE DOG FLY (Stomoxys colcitrons)

EGGS LARVA PUPARIA ADULT

Actual Sizes
Egg, Im .m .; Larva, 2 0  m.m.; Puparium , 5 to7m .m . ; Adult 5 1/2 to 7 1/2 m.m.

The Dog Fly Breeds Principally 
in Marine Grasses Deposited 
Along Shore Lines.

A Power Sprayer Mounted on 
a Barge and Towed By a 
Shallow Draft Boat is Used 
in Treating These Grass 
Deposits.


