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I N V E S T IG A T IO N S  OF “R E D  T ID E ”  F IS H  K IL L  

IN  FLO R ID A

In  re sp o n se  to  a r e q u e s t  from th e  O f f i c e  
o f  th e  Surgeon G enera l ,  Dr. F. E a r le  Lyman, 
A s s i s t a n t  C h ie f  o f  the  Entomology D iv i s io n ,  
CLC, accompanied by Mr. D. C. Thurman, J r .  , 
GDC E n t o m o l o g i s t  o f  t h e  F l o r i d a  S t a t e  
Board o f  H e a l th ,  v i s i t e d  th e  West C o as t  o f  
F l o r i d a  on J u l y  28, 1947, to  i n v e s t i g a t e  
t h e  dy ing  f i s h  problem in  t h a t  a re a  and to  
a r ra n g e  f o r  CDC a s s i s t a n c e  in  a l l e v i a t i n g  
f l y  b r e e d i n g  c o n d i t i o n s .

The p r e s e n t  p la g u e  o f  dy in g  f i s h  began  
d u r in g  l a t e  November 1946 and has con t in u ed  
i n  a s e r i e s  o f  more o r  l e s s  i n t e r r u p t e d  
o u t b r e a k s  u p  t o  t h e  t im e  o f  t h e  p r e s e n t  
i n v e s t i g a t i o n  i n  J u l y  1947. L arge  numbers 
o f  f i s h  had begun dy in g  on th e  G u l f  C o as t

o f  F l o r i d a  e a r l y  i n  J u l y  and w es t  w in d s  
had l i t t e r e d  th e  b each es  from Boca G rande  
northw ard  to  S a ra s o ta  w ith  tons  o f  d ecay in g  
f i s h  i n c lu d in g  many d e e p -se a  f i s h ,  such as  
t a r p o n  and j e w f i s h ,  a s  w e l l  a s  s m a l l e r  
f i s h ,  c r a b s ,  e t c .

Many r e s i d e n t s  had moved away from t h e  
b e a c h e s  b e c a u s e  o f  t h e  f o u l  o d o r s .  N o t  
o n ly  was t h e  a r e a  a f f e c t e d  by f o u l  o d o r s  
b u t  a t h r o a t  i r r i t a t i o n  a c c o m p a n ie d  by 
coughing was e x p e r ie n c ed  by p e r s o n s  v i s i t 
in g  th e  b ea c h e s .  The dead f i s h  accum ula ted  
j u s t  above t h e  h ig h  t i d e  mark soon became 
v i r t u a l l y  a l i v e  w ith  scavenger  f l y  maggots 
b e l o n g i n g  t o  t h e  f a m i l i e s  C a l l i p h o r i d a e  
and S a r c o p h a g id a e .  The f i r s t  peak  o f  f l y

R a f t  o f  d e a d  f i s h  f l o a t i n g  i n  t h e  open w a t e r s  o f  t h e  G u l f ,  
n o t e  t h e  b l o a t e d  a p p e a r a n c e  o f  t h e s e  f i s h .  ( P h o t o g r a p h  
c o u r t e s y  t h e  T i m e s ,  S t .  P e t e r s b u r g ,  F l o r i d a . )



( a b o v e )  P r o t e c t e d  b a y s  and c o v e s  c o l l e c t  l a r g e  
numbers  o f  d ead  f i s h ,  ( l e f t )  Masses  o f  d e c a y i n g  
f i s h  c o l l e c t e d  on t h e  b e a c h e s  a t  t h e  h i g h - t i d e  
mark where  t h e y  b r e e d  enormous  numbers  o f  f l e s h  
and bl ow f l i e s .  ( P h o t o g r a p h s  c o u r t ' e s y  t h e  T ime s ,  
S t .  P e t e r s b u r g ,  F l o r i d a . )

emergence occu rred  n ea r  S a ra so ta  on J u ly  28. 
However, a t  Boca Grande to  t h e  s o u th  many 
a d u l t s  a l r e a d y  h ad  emerged and f l i e s  were 
extremely abundant on the  v e g e ta t io n  ad jacen t  
to  the high t i d e  mark. In those  p la c e s  where 
th e  f i s h  had been  ra k e d  o r  c o l l e c t e d  i n t o  
p i l e s  o r  had been  b u r i e d  i n  s h a l lo w  p i t s  
( c o v e re d  6 i n c h e s  o r  l e s s  w i th  s a n d , ) f l y  
breed ing  was more in te n s e  than in  those a re a s  
w here th e  f i s h  had  b een  a l lo w e d  to  rem ain  
on the su rface  to dry in the sun.

The e x a c t  c a u s e s  o f  t h e  f i s h  k i l l  a r e  
s t i l l  unknown. A c c o r d i n g  to  a r e p o r t  by 
D r.  F. G. W a lto n  S m ith  o f  th e  U n i v e r s i t y  
o f  M ia m i ,  s u c h  k i l l s  i n  t h e  p a s t  h a v e  
o c c u r r e d  i n  many p a r t s  o f  t h e  w o r ld ,  and 
r e c o r d s  show t h a t  t h e y  h av e  o c c u r r e d  i n
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F l o r i d a  i n  1844, 1854, 1878, 1880, 1882, 
1883, 1908, and 1916. The r e c e n t  k i l l s  a re  
a s s o c ia te d  w ith  what i s  known as t h e  “ r e d ” , 
“ y e l lo w ” , o r  “ r o t t e n ” t i d e ,  which g iv e s  th e  
w a te r  a c o l o r  from amber ye l lo w  to  red  o r  
g r e e n .  T h i s  r e d  t i d e  i s  e v i d e n t l y  c a u se d  
by t h e  p r e s e n c e  o f  enormous num bers o f  a 
d i n o f l a g e l l a t e  p r o to z o a n  ( C la s s  M a s t ig o -  
p h o ra ,  Gymnod.in.ium s p . ) ,  a s  y e t  u n i d e n t i 
f i e d .  A ccord ing  to  Dr. Smith, th e  f i s h  a re  
p r o b a b ly  k i l l e d  by some t o x ic  s u b s t a n c e ,  
p r e s u m a b ly  a g a s  which r e s u l t s  from th e  
decay o f  th e s e  dead m ic ro sco p ic  o rg an ism s .  
M oreover ,  t h e  k i l l  h a s  n o t  r e s u l t e d  from 
w a r t im e  p o i s o n o u s  g a s e s  b u r i e d  i n  t h e  
G u l f ,  from a d v e r s e  m e t e o r o l o g i c a l  c o n d i 
t i o n s ,  o r  from  a g i l l  i n f e c t i o n  o f  t h e  
f i s h  by Gymnodinium  i t s e l f .  A l l  o f  t h e s e  
c a u se s ,  however, have had p o p u la r  s u p p o r t .

I t  was o b se rv ed  d u r in g  th e  i n v e s t i g a t i o n  
t h a t  s a m p l e s  o f  s e a  w a t e r  c o n t a i n i n g  
Gymnodinium  h a d  a much h i g h e r  v i s c o s i t y  
th a n  norm al sea  w a te r .  When h e a te d ,  sm all  
bubbles  o f  gas  formed which upon i n h a l a t i o n  
by humans produced  a very  d i s t i n c t  i r r i t a 
t i o n  to  th e  mucous membranes o f  th e  t h r o a t  
and caused sev e re  coughing. T h is  i r r i t a t i o n

s u b s i d e d  q u i c k l y  when b r e a t h i n g  o f  t h e  
fumes from  t h e  h e a t e d  w a te r  s t o p p e d .  No 
d i s t i n c t i v e  o d o r  from th e  gas was a p p a re n t  
n o r  was any i r r i t a t i o n  p roduced  a f t e r  t h e  
w a te r  h ad  b een  b o i l e d  f o r  a s h o r t  t i m e ,  
co o led ,  and t h e n  r e h e a t e d ,  which seems to  
in d i c a t e  t h a t  th e  i r r i t a n t  i s  a gas r e a d i l y  
r e l e a s e d  by b o i l i n g .  W ater  s a m p le s  w ere  
c o l l e c t e d  by D r .  W. W. A n d e rso n ,  C h i e f ,  
G u l f  I n v e s t i g a t i o n s ,  F i s h  and W ild  L i f e  
S e rv ic e ,  New O r le a n s ,  f o r  complete a n a l y s i s  
i n  W a s h in g to n .  A r e p o r t  o f  th e  f i n d i n g s  
w i l l  be  s e n t  t o  CDC when c o m p le te d .

RECOMMENDATIONS MADE

A f t e r  d i s c u s s i o n s  o f  t h e  problem by CDC 
i n v e s t i g a t o r s  i n  c o n fe re n ce  w ith  Dr. W. L. 
W right, H e a l th  O f f i c e r  o f  S a r a s o ta  County, 
Mr. Ross E. Windom, C i ty  Manager o f  S a r a 
s o ta ,  and Mr. M elton W ill iam s, D i r e c t o r  o f  
A n ti-M osqu ito  D i s t r i c t  o f  S a r a s o t a  County, 
i t  was recommended t h a t  DDT be u s e d  f o r  
c o n t r o l l i n g  th e  a d u l t  f l i e s .  T h i s  s t e p  was 
a d v i s a b l e  i n  o r d e r  t o  p r e v e n t  t h e  f l i e s  
from m ig r a t in g  i n t o  t h e  towns and c r e a t i n g  
a n u isan ce .  Arrangements were made f o r  CDC, 
th rough th e  F l o r i d a  S t a t e  Board o f  H e a l th ,
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(P h o to g ra p h  c o u r t e s y  
th e  Times  

S t .  P e t e r s b u r g ,  
F l o r i d a . )
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t o  f u r n i s h  t h e  DDT and s u p e rv is io n  and f o r  
th e  coun ty  and c i t y  to  supply  th e  n e c e s s a ry  
l a b o r  and equipment f o r  apply ing  th e  sp ray .  
A D o b b in s  1 0 0 - g a l l o n  o r c h a r d  s p r a y e r  was 
a v a i l a b l e  a l t h o u g h  i t  was c o n s i d e r e d  to o  
s m a l l  f o r  t h e  p u r p o s e .  Mr. J o h n  A. M ul- 
rennan , i n  charge  o f  CDC a c t i v i t i e s  fo r  th e  
F l o r i d a  S t a t e  B o ard  o f  H e a l th ,  f u r n i s h e d  
e i g h t  5 5 - g a l l o n  drums o f  DDT i s o m e r ,  35 
p e r c e n t  c o n c e n t r a t e ,  w h ich  a r r i v e d  i n  
S a r a s o t a  by  t r u c k  on J u l y  31 . S p r a y i n g  
o f  t h e  DDT was i n i t i a t e d  im m e d ia te ly  and 
was c o n t i n u e d  u n d e r  t h e  s u p e r v i s i o n  o f  
Mr. Thurman. W hile  g r e a t e r  s u c c e s s  c o u ld  
have  been o b t a in e d  by u s in g  an a i r p l a n e  o r  
a g ro u n d  f o g  m ach in e  f o r  d i s p e n s i n g  t h e  
LOT, t h e  g ro u p  f e l t  t h a t ,  b e c a u s e  o f  t h e  
l i m i t e d  h e a l t h  hazard , t h i s  g r e a t e r  expense 
was n o t  j u s t i f i e d .

RESULTS

S p r a y i n g  was begun  on S a r a s o t a  c o u n ty  
beaches  on August 1 by a crew o f  fo u r  men. 
F ly  c o n t r o l  o f  t h e  w o r s t  a r e a s  was soon 
e f f e c t e d  and sp ra y in g  work was d is c o n t in u e d  
about August 8. P r i o r  to  a p p l i c a t io n  o f  th e  
sp ra y  th e  b each es  were in s p e c te d  and sp ray  
a p p l i c a t i o n s  w ere  s c h e d u l e d  as  n e a r  as  
p o s s i b l e  t o  t h e  peak  o f  emergence so t h a t

a d u l t  f l i e s  were k i l l e d  b e f o r e  th e y  began 
to  m ig ra te .  A sm all  amount o f  s p ra y in g  was 
done a t  B oca G rande  on G a s p a r i l l a  I s l a n d  
on A u g u s t  2 - 3 .  H e re  t h e  f l i e s  a l r e a d y  
had  m i g r a t e d  f rom  t h e  b e a c h e s  and w ere  
becom ing a n u i s a n c e  around homes. The 5% 
DDT e m u ls io n  a p p l i e d  w i th  a Bean o r c h a r d  
s p r a y e r  was u se d  th ro u g h o u t  t h e  town and 
e x c e l l e n t  r e s u l t s  were o b t a i n e d .

SPEC IA L ENTOMOLOGICAL A C T IV IT IE S  IN FLO RID A

ANOPHELES  A L BI M A NU S  SURVEY
D u r in g  th e  w i n t e r  o f  1946-47 ,  e v id e n c e  

was a c c u m u l a t e d  w h i c h  i n d i c a t e d  t h a t  
A n o p h e l e s  a lb im anus  i s  e s t a b l i s h e d  in  the  
F l o r i d a  Keys on S tock  I s l a n d  n e a r  Key West, 
w i t h  i n t e r m i t t e n t  b r e e d i n g  on Key W est 
i t s e l f .  C o l l e c t i o n s  o f  a d u l t s  have  s i n c e  
been ta k e n  in  l i g h t  t r a p  c o l l e c t i o n  on Boca 
C h ic a ,  C udjoe  Key, M arathon (Vaca Key) and 
I s la m o ra d o .  The E n to m o lo g i s t s  o f  th e  U. S. 
Q u a ra n t in e  S e rv ic e  de te rm ined  a specimen o f  
t h i s  i m p o r t a n t  A n o p h e l e s  f rom  F i s h e r ’ s 
I s l a n d  in  Dade County, i n  the  s p r in g  o f  1947.

F o r  t h e  p u r p o s e  o f  g a i n i n g  a d d i t i o n a l  
i n f o r m a t i o n  a b o u t  th e  d i s t r i b u t i o n ,  popu
l a t i o n s  and b io lo g y  o f  Anopheles  albimanus,  
an i n t e n s i v e  a n o p h e l i n e  s u r v e y  o f  S o u th  
F l o r i d a  h a s  b e e n  i n a u g u r a t e d  u n d e r  t h e  
d i r e c t i o n  o f  CDC A c t i v i t i e s ,  D i v i s i o n  o f  
Entomology, F l o r i d a  S t a t e  Board  o f  H e a l th .  
Mr. J .  S . Haeger, e n to m o lo g is t ,  a s s ig n e d  to  
t h e  p r o j e c t ,  h a s  e s t a b l i s h e d  h e a d q u a r t e r s  

a t  Homestead, F l o r i d a ,  from which p o i n t  he 
w i l l  c o v e r  th e  a r e a  s o u th  t o  Key West and 
and Cape S a b l e ,  o p e r a t i n g  l i g h t  t r a p s  a t  
s t r a t e g i c  l o c a t i o n s  a n d  s e a r c h i n g  f o r  
a n o p h e l in e  l a r v a e  i n  l i k e l y  lo o k in g  b re e d 
i n g  p l a c e s .  From d a ta  o b ta in e d  d u r in g  t h i s

s u r v e y  c o n c l u s i o n s  w i l l  be made a s  t o  
w h e th e r  o r  n o t  c o n t r o l  work i s  w a r r a n te d .

SPOTTED FEVER INVESTIGATIONS
E n to m o lo g ic a l  i n v e s t i g a t i o n s  a r e  b e i n g  

c a r r i e d  on i n  c o n n e c t i o n  w i t h  t h e  o c c u r 
rence  o f  s p o ra d ic  c a se s  o f  S p o t te d  Fever in  
F l o r i d a .  C l i n i c a l  c a se s  have been r e p o r t e d  
from a number o f  w id e ly  s e p a ra te d  a r e a s  and 
c a s e s  w h ic h  h a v e  b e e n  m ore  d e f i n i t e l y  
i d e n t i f i e d  by th e  u s e  o f  b lo o d  t e s t s  have 
b een  fo u n d  a t  Q u in c y  i n  G adsden  C o u n ty ,  
n e a r  B r a d e n t o n ,  M a n a te e  C o u n ty ,  a n d  a t

O rlando in  Orange County. Arrangements have 
b een  made w i th  t h e  V i r u s  and N e u r o t r o p i c  
D i s e a s e  L a b o r a t o r y  o f  t h e  U. S . P u b l i c  
H e a l t h  S e r v i c e  i n  M ontgom ery, Alabama to  
t e s t  t i c k s  c o l l e c t e d  f ro m  p l a c e s  w h e re  
human d i s e a s e s  w e re  a c q u i r e d .  S e v e r a l  
c o l l e c t i o n s  h a v e  b e e n  s u b m i t t e d  t o  t h e  
l a b o r a t o r y .  An i n v e s t i g a t i o n  has  been made 
o f  the  Gadsden and Manatee County c a se s  and 
p l a n s  a r e  b e in g  made to  c o l l e c t  t i c k s  i n  
Orange C ounty  i n  th e  n e a r  f u t u r e .

S p e c ie s  o f  t i c k s  c o l l e c t e d  in  s u s p e c t e d  
a r e a s  a r e  as fo l lo w s:  Dermacentor v a r i a b i l i s  
Say , Amblyomma americanurn  (L ) ,  Amblyomma 
maculat im  Koch, and I x o d e s  sc a p u la r  i s  Say.


