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t,, 7 .  CONCLUSIONS: 

T h i s  s t u d y  ind ica ted  the  NOEL fo r  m o r t a l i t y  w a s  0 . 4 7  u g / l  
for  the  r a i n b o w  t r o u t .  T h e  E C l o  or MATC i s  0 . 2 9  u g / l .  
T h i s  s t u d y  does n o t  f u l f i l l  the  r e q u i r e m e n t  i n  support  of 
r e g i s t r a t i o n  fo r  f r e s h w a t e r  f i s h  ear ly  l i f e  s tage s t u d y .  
T h e  m e a n  va lues  w e r e  s u b m i t t e d  i n s t e a d  of the  r a w  data. 

8. RECOMMENDATIONS: 
d o  r e  c0.2c 
L D E C  &,.d' 

T h i s  s t u d y  can be upgraded, providing the  r a w  data are 
s u b m i t t e d  and f o u n d  acceptable t o  s u p p o r t  r e g i s t r a t i o n .  

9. BACKGROUND : 

EEB requested a d d i t i o n a l  data t o  support the n e w  u s e s  o n  
c o r n  and s o r g h u m .  
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11. MATEREIAL AND METHODS: 
", 

A. T e s t  Animals: Rainbow t r o u t  (Salmo g a i r d n e r i )  w e r e  
purchased from commercial h a t c h e r y ,  
M t .  Lassen Trou t  Farm, Red B l u f f ,  CA. 
Each of  t h e  12 t e s t  v e s s e l s  ( two p e r  t e s t  
c o n c e n t r a t i o n )  c o n s i s t e d  of  a  2 0 - l i t e r  
s t a i n l e s s  s tee l  t ank  w i t h  a  p e r f o r a t e d  
s t a i n l e s s  s t e e l  t r a y  d i v i d e d  i n t o  12 
chambers. A cooled c i r c u l a t i n g  wa te r  b a t h  
k e p t  t h e  t empe ra tu r e  i n  each chamber 
w i t h i n  t h e  range  of  9 .4  t o  14.2OC. A l l  
m a t e r i a l s  i n  c o n t a c t  w i t h  t e s t  o r  s t o c k  
s o l u t i o n s  w e r e  s t a i n l e s s  s t e e l ,  g l a s s ,  o r  
f l uo roca rbon  p l a s t i c .  Dech lor ina ted  t a p  
wa te r  w a s  used a t  a  f low rate  o f  80 l i ters  
p e r  t e s t  v e s s e l .  A flow-through exposure  
t o  wa t e r ,  a t  9.4 t o  14.2OC. T e s t  d u r a t i o n  
was 47 days .  

B.  Dose: Flow-through b i o a s s a y  u s i n g  nominal c o n c e n t r a t i o n s ;  
no s o l v e n t  used.  5 dose  l e v e l s  p l u s  c o n t r o l  ( 0 ,  
0.25,  0 .50,  1 . 0 ,  2.0,  and 4.0 u g / l ) .  

C.  Design: F i f t y  eggs  p e r  l e v e l ;  twelve  t e s t  v e s s e l s  ( two 

,(*- 
p e r  c o n c e n t r a t i o n  c o n s i s t e d  o f  a 20 l i t e r  s t a i n -  

1 less steel  t ank  w i th  a  p e r f o r a t e d  s t a i n l e s s  
\ t r a y  d i v i d e d  i n t o  12 chambers. 

D.  S t a t i s t i c a l  Ana lys i s :  

The p e r c e n t  h a t c h ,  s u r v i v a l  t o  t h e  swimup s t a g e ,  s u r v i v a l  
t o  t e r m  f i n a l  mean weight  and biomass i n  each concentra-  
t i o n  w e r e  compared w i t h  t h a t  i n  t h e  c o n t r o l  group u s i n g  
a n a l y s i s  of va r i ance .  Means w e r e  compared u s i n g  t h e  
Waller-Duncan K- ra t i o  T e s t .  For  dose-response a n a l y s i s ,  
Cumulat ive M o r t a l i t y  and biomass were ana lyzed  a s  a  
f u n c t i o n  of l o g  c o n c e n t r a t i o n  by t h e  p r o b i t  method. 

12.  REPORTED RESULTS: 

Chemical Ana lys i s  

R e s u l t s  of  chemical  a n a l y s i s  on t h e  t e s t  s o l u t i o n s  a r e  g iven  
i n  Tab le  1. The mean c o n c e n t r a t i o n s  ranged from 94-154% o f  
t h e  nominal c o n c e n t r a t i o n s .  Reported exposure  l e v e l s  a r e  
mean measured c o n c e n t r a t i o n s ,  and t o x i c i t y  endpo in t s  are 
based t he r eon .  



TABLE 1. Azinphos-methyl A n a l y t i c a l  R e s u l t s  
' .,. 

(Concen t r a t i ons  i n  u g / l )  

Nom. WEEK % 
Conc. 1 2 3 4 5  6  7  8 Mean Nominal 

- - - _ I  -- 

* Not ana lyzed ;  no an imals  remaining 

Hatching,  S u r v i v a l ,  and Growth 

There w a s  no c o n c e n t r a t i o n - r e l a t e d  e f f e c t s  o f  h a t c h i n g  succes s  
o r  s u r v i v a l  t o  swimup (TABLE 2 ) .  F i n a l  s u r v i v a l  was s i g n i f i -  
c a n t l y  less t h a n  c o n t r o l  s u r v i v a l  i n  t h e  1 .14  t o  4.75 u g / l  
exposure  groups .  There fore ,  t h e  h i g h e s t  no-ef f e c t  concentra-  
t i o n  (NOEL) f o r  s u r v i v a l  was 0.47 u g / l .  Median l e t h a l  
c o n c e n t r a t i o n  was 0.91 (0.48-2.48) u g / l .  The s l o p e  o f  t h e  
m o r t a l i t y  v e r s u s  l o g  c o n c e n t r a t i o n  curve  was 5.11. The LC10 
p r e d i c t e d  by t h e  p r o b i t  equa t i on ,  w a s  0.33 u g / l .  

F i n a l  mean f i s h  weight  and biomass ( t h e  p roduc t  of  s u r v i v a l  
\ , and mean we igh t )  w e r e  reduced i n  t h e  0.29-4.75 u g / l  exposure  

groups (TABLE 2 ) .  Only one r e p l i c a t e  of t h e  0.29 u g / l  exposure 
group was s t a t i s t i c a l l y  s e p a r a b l e  from t h e  c o n t r o l s ,  and t h e  
13% d i f f e r e n c e  i n  t h a t  group i s  cons ide red  a  marg ina l  o r  
t h r e s h o l d  e f f e c t .  The EC50 f o r  biomass r e d u c t i o n  was 0.67 
(0.57-0.79) u g / l ,  and t h e  s l o p e  of  t h e  curve  was 3.52. The 
p r e d i c t e d  E C l o  f o r  biomass was 0.29 u g / l .  

TABLE 2 .  ] 

Mean 
Nom. Mesured Mean Mean Mean Mean Mean 
Conc. Conc. P e r c e n t  P e r c e n t  Pe rcen t  Biomass Weight 

( u g / l )  ( u g / l )  Hatch Swimups Surv ivors  (gm) (mg) 

S t a t i s t i c a l l y  d i f f e r e n t  from c o n t r o l  
Only one r e p l i c a t e  d i f f e r e d  s i g n i f i c a n t l y  from the c o n t r o l s .  
T h e  v a l u e s  f o r  t h e  i n d i v i d u a l  r e p l i c a t e s  were: biomass, 1 .57  
and 1 .40  gm; mean weight ,  335 and 317 mg. 



p-i 

\ C l i n i c a l  S igns  
* * 

C l i n i c a l  s i g n s  i nc luded  s p i n a l  d e f o r m i t i e s ,  g e n e r a l  weakness, 
p a l l o r ,  t r emor s ,  a n a l  p r o l a p s e ,  l o s s  of equ i l i b r i um,  edema, 
hermorrhage,  two heads ,  e r r a t i c  swimming, swol len  yo lk  s a c ,  
and h y p e r v e n t i l a t i o n .  These s i g n s  w e r e  g e n e r a l l y  p r e - l e t h a l ,  
s o  t h a t  w h i l e  t h e y  may have been e a r l i e r  i n d i c a t o r s  of  
impending dea th ,  t h e y  were n o t  more s e n s i t i v e  i n d i c a t o r s .  
One f i s h  i n  t h e  1 .14  u g / l  group w a s  showing c l i n i c a l  s i g n s  
when t h e  s t u d y  w a s  t e rmina t ed .  

Endpoints  and S i g n i f i c a n c e  

S i n c e  t h e r e  was decreased  growth i n  one r e p l i c a t e  of t h e  
0.29 u g / l  l e v e l ,  it i s  cons idered  a  t h r e s h o l d  e f f e c t  
c o n c e n t r a t i o n ,  and i s  a  r ea sonab l e  e s t i m a t e  of  t h e  maximum 
a c c e p t a b l e  t o x i c a n t  c o n c e n t r a t i o n  (MATC).  Another approach 
t o  t h e  MATC d e t e r m i n a t i o n  is  the  E C l o  f o r  t h e  most s e n s i t i v e  
endpoin t .  I n  t h i s  c a s e  biomass was the most s e n s i t i v e  
endpoin t ,  and i t s  E C l o  of  0.29 u g / l  agreed  w i t h  t h e  MATC a s  
determined by hypo thes i s  t e s t i n g .  

I 13 .  STUDY AUTHOR'S CONCLUSION/QA MEASURS 

Th i s  s t u d y  was conducted i n  accordance w i th  t h e  Good 
Labora to ry  P r a c t i c e  S tandards  (40 CFR P a r t  160)  and t h e  
f i n a l  r e p o r t  was reviewed by Mobay Chemical Corpora t ion  
Q u a l t i y  Assurance Un i t .  Raw d a t a ,  a  f r o z e n  sample o f  t h e  
t e s t  m a t e r i a l  and t h e  f i n a l  r e p o r t  w i l l  be f i l e d  a t  Mobay 
Chemical Copra t ion  i n  S t i l w e l l ,  KA 66085. 

14.  REVIEWER'S DISCUSSION AND INTERPRETATION O F  THE STUDY 

A .  T e s t  Procedures :  

The t e s t  p rocedures  fo l lowed  t h e  recommended EPA 
p r o t o c o l  o f  J u l y  1978, excep t  t h e  mean v a l u e s  w e r e  
r e p o r t e d  i n s t e a d  o f  t h e  raw d a t a .  

B. S t a t i s t i c a l  Ana lys i s :  

No s t a t i s t i c s  w e r e  performed by t h i s  branch because  EEB 
needs t h e  r a w  d a t a .  The s t a t i s t i c s  look t o  be sound and 
ea sy  t o  r e a d ,  b u t  EEB needs t h e  raw d a t a  i n  o r d e r  t o  
make t h i s  de temina t ion .  



The mean concentrat ion ranged from 94-154% of t h e  
Nominal Concentrations.  There were no concentrat ion-  
r e l a t e d  e f f e c t s  on ha tching  success o r  s u r v i v a l  t o  
swimup. F ina l  s u r v i v a l  was s i g n i f i c a n t l y  l e s s  than 
c o n t r o l  su rv iva l  i n  t h e  1.14 t o  4 .75  ug/ l  exposure 
groups. F ina l  mean f i s h  weight was reduced i n  t h e  0.29 
t o  4.75 u g / l  dosage l e v e l s .  The MATC was 0.29 ug/ l  
a f t e r  seven weeks of exposure. 

D. Adequacy of Study: 

1. Category: Supplemental 

2 .  Rationale:  Although t h e r e  was no mention of t e s t  
chamber c leaning  procedures o r  how o f t e n  
t h e  t e s t  chambers were cleaned p e r  week, 
t h e  s tudy i s  not  acceptable  and does no t  
f u l f i l l  t h e  requirements f o r  a  f i s h  e a r l y  

3 .  Repa i rab i l i  


