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A . )  T e s t  Species: Daphnia m a g n a  

REPORTED RESULTS: "The 48-hour LC50 f o r  Daphnia magna exposed t o  
nominal methanyl concentrat ions was estimated t o  be 28.7 ug/l. A t  
t h e  concentrat-ions tested d u r i q  t h e  21-day chronic test, m e t h y l  
d i d  no t  a f f e c t  daphnid su rv iva l  and growth; however, a s t a t i s t i c a l l y  
s i g n i f i c a n t  e f f e c t  was o b e r v e d  on reproduction. Based u p n  these 
reproductive e f f e c t s ,  t h e  Maximum Acceptable Toxicant Concentration 
( M A E )  f o r  Daphnia magna exposed f o r  21 days to methrxnyl :is estimated 
to be >1.6 <3.1 ug/l, n m i n a l  concentrat ion (>1.6 <3.5 ug/l,  mean 
measured concentraton) . 

REVIEWER'S CONCLUSIONS : The study is s c i e n t i f i c a l l y  sound. Rased on the  
r e s u l t s  t h e  MATC f o r  Daphnia magna exposed t o  methanyl is >1.6 <3.1 ug/l. 
Daphnid su rv iva l  ard growth were not affected a t  < 13.8 ug/l measured. 
Reproduction was s i g n i f i c a n t l y  decreased a t  > 3. lMug/l . 'The f i r s t  day 
of reprcduct  ion was sign i f  i can t ly  delayed a t >  0.8 ug/l (measured ) . The 
s tudy would f u l f i l l  t h e  requirement f o r  an aquat ic  inver tebra te  l i f e  cycle  
study - i f  the  raw d a t a  is suthnitted . 
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A. T e s t  Procedures - 

Stock a d u l t  daphnid c u l t u r e s  were kept  under same a s  experimental 
condi t ions  ( d i l u t i o n  water, food type, densi ty,  water renewal 
frequency and feeding schedule)  f o r  a t  l e a s t  21 days p r i o r  to 
i n i t i a t i o n  of test. A l l  tests used kt i n s t a r  daphnids (<24 hrs .  
o l d ) .  

D i lu t ion  water  was form a deep w e l l ,  aerated ard f i l t e r e d  p r i o r  t o  
use. Tes t  temperature was 20°C. 16 h r .  l ight /8  h r .  darkness 
photoperiod ( f l o u r e s c e n t ) .  

Food was 4: 1 trmt chow a d  a c t i v e  dry yeas t  + d i l u t i o n  water. 
Daphnids e r e  cu l tu red  i n  s m  l a b  fo r  s e v e r a l  years  under t h e  
above c ~ r d  i t ions. 

For t h e  chronic test, a stock metbmyl so lu t ion  (1 rwfml) was used 
t o  prepare renewal d i l u t i o n s .  P r i o r  to the  chronic t.est a 48-hr 
LC50 was estimated using two series of test so lu t ions ;  one wi th  
food, one, w i t b u t  food ( t o  determine e f f e c t s  of fowl on t o x i c i t y ) .  
Fed group g o t  30 mg/L food 

S i x  naninal test cone-ntrations were used f o r  the chronic test (0.4, 
0.8, 1.6, 3.1, 6.2 and 12.5 ug.1) and a d i l u t i o n  water cont ro l .  
Exposure was i n  200 m1/250 m l  g l a s s  beakers. Each test chamber, 
including c o n t r o l s ,  t e s t e d  one (1) daphnid with t e n  (10) r e p l i c a t e  
chambers per concentration. For survival  and g r w t h  measurements, 
t h r e e  ( 3 )  r e p l i c a t e s  contained f i v e  ( 5 )  d q h n i d s  per beaker; f o r  
reproductive measurements, seven ( 7 )  r e p l i c a t e s  contained one (1) 
daphnid per beaker. 

To begin the test f r e s h  so lu t ions  were added to the  appropriate 
chambers along with food (30 mg./L) . lst i n s t a r s  were added. Tes t  
so lu t ions  were renewed each Monday, Pkdnesday and Friday. Each 
test beaker had one (1) f i rs t -genera t ion  daphnid; examined d a i l y  
and the 1st day of reproduction noted. 

A t  each renewal, 1st generat ion d q h n i d s  were counted and t r ans fe r red  
to  new test chanbers with food. Of f spr ing  were discarded except f o r  
those beakers used f o r  the  reproduction counts, &ere off sp r ing  
were counted before being discarded. The test ended on Day 21. 
Surviving f i rs t -genera t ion  d q h n i d s  e r e  counted. Lengths of  
surviving a d u l t s  i n  tk 5-daphnid beakers were measured (apex of 
h e l m t  to base of t e rmina l  s p i n e )  with a Wild M5A Stereomicroscope 
ca l ib ra ted  wi th  s tage  micrcrneter. 

Chemical-Physical procedure - EYTA hardness, t o t a l  a l k a l i n i t y ,  and 
corduc t iv i ty  of the  con t ro l  were m a s u r e d  X 1  per week; D.O. and pH 
were m a s u r e d  a t  beginning and a t  each renewal on one o l d  and one 
new test s o l u t i o n  i n  con t ro l ,  high, medium, ard 1m toxicant  conen-  
t r a t i o n s .  Temperature was masured each 4 hours on w ~ r k  days. 



Analyt ica l  Chemistry - samples of 200 m l  of s tock and test  
s o l u t i o n s  wre taken 0 and 24, 48 or 72 hours. Each concentrat ion 
of test s o l u t i o n s  e r e  p l e d  p r i o r  to ana lys i s .  Samples e r e  
f rozen and analyzed by Biochemistry Dept. by H-P l i q u i d  
chromatography. 

B. S t a t i s t i c a l  Analysis 

For the  acute  test, p r o b i t  ana lys i s  was anplcyed . I n  the  21-day study,  
r e s u l t s  were analyzed by ANOVA a f t e r  percentages e r e  a r c  s i n  
transformed. I f  s i n g i f i c a n t  ( P  <0.05) d i f fe rences  were noted, LSD 
and Dunnett 's procedure e r e  used to determine which t r e a t m n t s  
varied frcm contro ls .  These r e s u l t s  were used to estimate M A E .  

10. Resul ts  

A. s l i g h t  decrease i n  acute  t o x i c i t y  was observed f o r  daphnids 
f ed  3 0 mg/L food. 

48-hr LC50 = 28.7 ug/l (unfed) 
I1 I 1  I 1  = 38.1 ug/L ( f e d )  



Naninal Conc. 
ug/L (ppb)  

0 (Con t ro l )  
10 
18 
2 4 
32 
42 
5 6 
7 5  

10 0 
LC50 uq/L 
95% c.i.  

Table  I - 48 h r  a c u t e  T o x i c i t y  R e s u l t s  

Observed %  ort tali ty!d -- 
24 H r s  48 H r s  

Fed Unfed Fed - [Jnfed 
0 0 5 0 
0 0 10 0 
0 0 0 0 
0 0 5 0 

11 10 100 0 
75 7 4 90 76 
7 2 100 10 0 10 0 

10 0 10 0 10 0 10 0 
95 100 10 0 10 0 

42.7 38.3 28.7 38.1 
(35.7-41.2) (35.6-40.8) 

( a )  - average  o f  d u p l i c a t e  chambers con ta in ing  a nan ina l  t o t a l  o f  
10 daphnids  each 



Table I1 

Physica l  and Chemical Parameters - Acute Study 

 omi in dl 
Concentrat ions (ug / l )  1000 4 2 10 Control  

D.O. (ppn) 

Tota l  A l k a l i n i t y  (mg Ca C03) 

E m A  Hardness (mg CaC03) - 

Conductivi ty (mhos) 

0 HR 



Table I11 

S m r y  of 
21-Day Mean Reproductive Data(a) 

ug/l ug/l ~oung/Adult 1st Day 
~ o m i n a l  Mean Measured #young( b, Reproductive Day( b, of Repro. (b)  

Control <o. 2 (c) 149 (22) 10.3 (1.7) 7.4 (0.8) 
0.4 0.7 159 (30) 10.4 (2.1) 7.6 (0.5)  
0.8 1.0 143 (39) 10.6 (3.0) 8.5 ( 0 . 5 ) ( ~ )  
1.6 1.6 162 (18) 12.0 (1.0) 8.5 ( 0 . 8 ) ( ~ )  
3.1 3.5 105 (24) (e)  8.2 (1.8) 8.4 ( 0 . 8 ) ( ~ )  
6.3 7.5 95 ( 3 8 ) ( e )  7.8 (2 .2 ) (d )  9.6 (0.8)(") 

12.5 13.8 114 ( 2 2 ) ( d )  8.6 (0.6) 8.7 ( ) . 8 ) ( e )  

a - one daphnid/beaker; t e n  r e p l i c a t e s  
b - mean (+ stan3ard devia t ion)  
c - dete ctyon l i m i t  
d - s i g n i f i c a n t l y  d i f f e r e n t  (p < 0.05) £ran con t ro l  by LSD 
e - Sign i f i can t ly  d i f f e r e n t  ( p  < 0.05) £ran con t ro l  by Dunnett: 

a rd  LSD tests. 



Table I V  

Summary of 21-Day Mean Surviva l  and Growth Data(a) 

N m i n a l  conc. 
ug/l  (ppb) 

Control 
0.4 
0.8 
1.6 
3.1 
6.3 

12.5 

Mean Mesured 
Conc. ug/ l  (ppb) 

Daphn id 
Surviva l  ( 3 0  

( a )  N = 15 (5 daphnids/beakers; 3 beakers/conc. 

( b )  Mean (+ - standard dev ia t ion )  

Daphnid 
Length (rm) ( b )  

( c )  Detec t ion  l i m i t s  of HPLC 



Table V 

Phys ica l  and Chemical Parameters - 21-Day Chronic S t u  

Nminal  Conc. 12.5 1.6 0.4 Control  (0) 

( ug/ l )  

Fresh  test s l u t i o n  
0 l d  11 I 1  

Fresh  test s l u t i o n  
o l d  " I 1  

T o t a l  ~ l k a l i n i t f  r 

EUTA Hardnessa r C  

Conductivi ty ( u m h ~ s ) ~  

a mean (5 s tandard  dev ia t ion )  

b Rarge 

c mg/l as CaC03 



11. Reviewer's Evaluation 

A. Procedures: these were acceptable a s  they were performed i n  
accordance wi th  "Proposed Standard Pact ice  f o r  Conducting 
Daphnia magna Renewal Chronic Toxici ty Tes ts"  cu r ren t ly  under 
developnent by Cmi t t ee  E-47 of t h e  American Society f o r  
~ e s t i r q  a d  Mater ia ls  (Dra f t  No. 8; 2/81). 

Procedures f o r  t h e  acu te  phase were no t  de ta i l ed .  

B. S t a t i s t i c a l  Analysis: 

t h e  experimental r e s u l t s  were not s t a t i s t i c a l l y  va l ida ted  
f o r  t h i s  review because t h e  raw da ta  on reproduckion and 
growth were not suhnit ted . 

C. Resul ts  - 

The acu te  48-hr LC50 a p p a r s  to be a v a l i d  acute  r e s u l t ,  
a l t b u g h  not necessary a s  these  d a t a  were alrea3.y k n m .  

The sunmary chronic r e s u l t s  i n d i c a t e  t h a t  f o r  D ~ p h n i a  magna 
the  m e t m y 1  M A T  >1.6 >3.1 ug/l . This  exposG? r e s u l t s  i n  
a s i g n i f i c a n t  decrease i n  observed reproduction,  but  no t  i n  
su rv iva l  a d  growth. 

D . Conclusions 

1. Category: Supplemental f o r  Chronic study. 
Supplemental f o r  acu te  s tudy.  

2. Rationale: no raw d a t a  suhni ttd f o r  t h e  chronic: study. The acu te  
s tudy was a "range-finder" f o r  which procedural d e t a i l s  
were not s h i t t e d .  

( to  core )  
3. Repair: For the  chronic s tudy - s u h n i t  t h e  r a  d a t a  

on su rv iva l ,  growth, and reproduction. 

( to core) 
For the  acute  study - p r w i d e  d e t a i l s  olE the  pocedure .  


