
DATA EVALUATION REPORT 

1. CHEMICAL: Penncap-M 

2 .  FORMULATION: 21 .2% M e t h y l  P a r a t h i o n  

S h a u g h n e s s y  Number: 053501 

3 .  CITATION: B a i l e y ,  Howard C. 1983 .  C h r o n i c  T o x i c i t y  o f  
P e n n c a p  M t o  D a p h i a  magna. An u n p u b l i s h e d  r e p o r t  
p r e p a r e d  by  SRI I n t e r n a t i o n a l  f o r  P e n n w a l t  C o r p o r a -  
t i o n .  D a t a  Acc# 250628.  

4.  REVIEWER: D a n i e l  R i e d e r  
W i l d l i f e  B i o l o g i s t  
EEB/HED 

5 .  REVIEW DATE: A u g u s t  1 6 ,  1 9 8 3  

6 .  TEST TYPE: A q u a t i c  I n v e r t e b r a t e  C h r o n i c  

A. S p e c i e s :  Daphnia  magna 

B. M a t e r i a l :  - Penncap-M ( 2 1 . 2 %  M e t h y l  P a r a t h i o n )  
- M e t h y l  p a r a t h i o n  a s  t e c h n i c a l  g r a d e  

( 7 5 . 1 %  p u r e )  

7 .  RESULTS: 48-hour  LC50 f o r  Penncap-M = 5.14 ppm m e t h y l  p a r a t h i o n .  
48-hour  LC50 f o r  m e t h y l  p a r a t h i o n  = 724 ppm m e t h y l  
p a r a t h i o n  
MATC f o r  Penncap-M i s  b e t w e e n  0 .25  and  0 . 5 5  ppm 
MATC f o r  m e t h y l  p a r a t h i o n  i s  b e t w e e n  0 . 1 6  and  
2 . 5 1  ppm. 

8 .  REVIEWERS CONCLUSION: 

T h i s  s t u d y  f u l f i l l s  g u i d e l i n e  r e q u i r e m e n t s  f o r  a  21-day 
a q u a t i c  i n v e r t e b r a t e  s t u d y  w i t h  a  f o r m u l a t e d  p r o d u c t .  I t  d o e s  
n o t  f u l f i l l  r e q u i r e m e n t s  f o r  a  c h r o n i c  i n v e r t e b r a t e  s t u d y  w i t h  
t h e  t e c h n i c a l  g r a d e  p r o d u c t  ( m e t h y l  p a r a t h i o n )  b e c a u s e  o n l y  2  
d o s a g e s  were u s e d  f o r  t h a t  t e s t  m a t e r i a l .  T h i s  s t u d y  a l s o  
f u l f i l l s  g u i d e l i n e  r e q u i r e m e n t s  f o r  a  48-hour  a c u t e  t o x i c i t y  
t e s t  w i t h  d a p h n i a  magna and  b o t h  P e n n c a p  M ( f o r m u l a t e d  p r o d u c t )  
and  m e t h y l  p a r a t h i o n .  T h i s  s t u d y  shows  no  a p p r e c i a b l e  d i f f e r e n c e  
b e t w e e n  t h e  t o x i c i t y  o f  t h e  two tes t  m a t e r i a l s .  I t  shows  b o t h  
t o  b e  m o d e r a t e l y  t o x i c  t o  a q u a t i c  i n v e r t e b r a t e s .  
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METHODS 

T h i s  s t u d y  e v a l u a t e d  t h e  a c u t e  and c h r o n i c  t o x i c i t y  o f  
Penncap M and compared i t  t o  m e t h y l  p a r a t h i o n .  T e s t  t e m p e r a t u r e  
was 20°C and p h o t o p e r i o d  was 16 h o u r s  l i g h t ,  8 h o u r s  d a r k .  

Acu te  S t u d y  

Daphnids  u s e d  i n  t h e  s t u d y  were less  t h a n  24 h o u r s  o l d .  
F i v e  d a p h n i d s  were t e s t e d  p e r  250 m l  b e a k e r :  4 r e p l i c a t e s  ( 2 0  
o r g a n i s m s )  p e r  c o n c e n t r a t i o n .  DO, pH and t e m p e r a t u r e  were 
measu red  i n  one  ser ies  f o r  a l l  c o n c e n t r a t i o n s  a t  t h e  b e g i n n i n g  
and end o f  s t u d i e s .  

C h r o n i c  S t u d y  

The t e s t  was pe r fo rmed  a s  a  s t a t i c  r e n e w a l  b i o a s s a y  w i t h  
s o l u t i o n s  b e i n g  renewed on  Mondays, Wednesdays and F r i d a y s .  
Ten 400 m l  b e a k e r s  were u s e d  p e r  c o n c e n t r a t i o n .  Seven a£ t h e  
10 b e a k e r s  c o n t a i n e d  1 d a p h n i d  a p i e c e  and were used  t o  a s s e s s  
e f f e c t s  on  g rowth  and r e p r o d u c t i o n .  The r e m a i n i n g  t h r e e  b e a k e r s  
e a c h  c o n t a i n e d  5 d a p h n i d s  and were u s e d  t o  a s s e s s  e f f e c t s  on 
m o r t a l i t y .  A t  t i m e  o f  r e n e w a l ,  a l l  young were c o u n t e d  and 
d i s c a r d e d .  
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RESULTS 

A c u t e  S t u d y  

C h e m i c a l  a n a l y s i s  and  m o r t a l i t y  d a t a  f r o m  48-hour  s t a t i c  
tests  o n  P e n n c a p  M a n d  M e t h y l  p a r a t h i o n  w i t h  Daphnia  magna.  

Measured  C o n c e n t r a t i o n  ppm m e t h y l  p a r a t h i o n  

C h e m i c a l  

P e n n c a p  M 

U n f i l t e r e d  F i  1 t e r e d  Number d e a d  
0 -hour  48-hour 0-hour  48-hour  (N=20)  

0  0  ( C o n t r o l )  0  0  0  

1 . 1 7  0 .98 0 .74 0 .07* 0  

1 .87  1 .87  1 . 1 8  0 .80 0  

3 .77 3.73 2 .17  2.64 6  

6 .08  6 .30 4 .19 3.89 11 

11 .24  1 1 . 1 3  7 .68 5 .93  20 

M e t h y l  p a r a t h i o n  0 0  ( C o n t r o l )  -- -- 0 

* Q u e s t i o n a b l e  v a l u e ;  s a m p l e  l o s t  d u e  t o  i m p r o p e r  f i l t e r .  

The f o l l o w i n g  LC50 ' s  a r e  b a s e d  o n  m e a s u r e d  v a l u e s  o f  m e t h y l  
p a r a t h i o n .  

T e s t  M a t e r i a l  48 h o u r  LC50 ppm 95% C o n f i d e n c e  L i m i t s  

P e n n c a p  M 5 .14  4 . 3 8  t o  6 .05  

M e t h y l  p a r a t h i o n  7 .24 6 .12  t o  8 . 7 3  

T h e s e  r e s u l t s  show m e t h y l  p a r a t h i o n  t o  b e  m o d e r a t e l y  t o x i c  t o  
d a p h n i d s .  



The d i s s o l v e d  oxygen  was  a b o v e  7 . 9  i n  b o t h  tests .  

C h r o n i c  S t u d y  

M o r t a l i t y  i n  21-Day C h r o n i c  T e s t s  o n  Penncap-M a n d  Methy l  
P a r a t h i o n  w i t h  D a p h n i a  magna. 

Measured  C o n c e n t r a t i o n  M o r t a l i t y  ( n = 2 2 )  
T e s t  M a t e r i a l  ppm m e t h y l  p a r a t h i o n  7  Days 1 4  Days 21  Days 

P e n n c a p  M C o n t r o l  

0 . 2 5  

0 .55  

0 .89 

1 . 7 8  

3 .41  

C o n t r o l  

0 .16  

2 . 5 1  



E f f e c t s  o f  P e n n c a p  M a n d  M e t h y l  P a r a t h i o n  o n  R e p r o d u c t i o n  
a n d  Growth o f  D a p h n i a  magna.  

Young 
P r o d u c e d  

Measured Conc.  A v e r a g e  No. o f  Pe r  
T e s t  ppm m e t h y l  Time ( d a y s )  Young P r o d u c e d  R e p r o d u c t i v e  

M a t e r i a l  p a r a t h i o n  t o  f i r s t  spawn Day 14 Day 21  Day ( c m )  

P e n n c a p  M C o n t r o l  1 0 . 1  28.6 69.0  6 .4  3.64 

C o n t r o l  9 .7  31.7  61.9  5 .6  3 .53 
Me t h y 1  
P a r a t h i o n  0.16 9 .7  32 .9  65.9% 6.0  3.47 

2 - st 8.b ' 6 -8' b .9 3 q w  f *  
* S t a t i s t i c a l l y  s i g n i f i c a n t ,  p  = 0 . 0 5  

* * T e s t  o r g a n i s m s  d i e d .  

T h e s e  r e s u l t s  i n d i c a t e  t h a t  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) f o r  m e t h y l  p a r a t h i o n  a s  P e n n c a p  M i s  
b e t w e e n  0 .25  a n d  0 .55 ppm. The t e s t  u s i n g  t e c h n i c a l  m e t h y l  
p a r a t h i o n  ( 7 5 . 1 %  p u r e )  o n l y  p r o v i d e s  s u p p l e m e n t a l  d a t a  b e c a u s e  
o n l y  2  c o n c e n t r a t i o n s  were u s e d  a n d  t h e y  were t o o  f a r  a p a r t ,  t o  
y i e l d  a good MATC. 

DISCUSSION 

Note  t h a t  a l l  r e p o r t e d  c o n c e n t r a t i o n s  were d e t e r m i n e d  
t h r o u g h  c h e m c i a l  a n a l y s i s ,  i . e ,  m e a s u r e d .  

The p u r p o s e  o f  t h e s e  s t u d i e s  was  t o  d e t e r m i n e  i f  P e n n c a p  
M i s  more  t o x i c  t h a n  m e t h y l  p a r a t h i o n .  The a c u t e  s t u d i e s  
s u g g e s t  t h a t  P e n n c a p  M i s  s l i g h t l y  more  t o x i c  t h a n  t e c h n i c a l  
m e t h y l  p a r a t h i o n .  Based o n  t h e  c h r o n i c  s t u d y ,  t h e r e  d o e s  n o t  
seem t o  b e  a n  a p p r e c i a b l e  d i f f e r e n c e  b e t w e e n  t h e  two t e s t  
m a t e r i a l s .  


