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Wildl i fe  B i o l q i s t  

5. DATE REVIEWED: 2-383 

6. TEST TYPE: Early L i f e  Stage - freshwater  f i s h  
A. ) Tes t  Species: Fathead minnm (Pimephales p r m e 1 . a ~ )  - 

7. REPORTED RESULTS: 

"Of the b i o l q i c a l  responses measured, 28-day l a r v a l  su rv iva l  is 
t h e  m c s t  s e n s i t i v e  indicatmr of methmyl t o x i c i t y .  The t e s t  ma te r i a l  
s i g n i f i c a n t l y  reduces (P <0.05) fathead minnm survival  a t  measured 
test concentra t ions  a s  l o w  a s  117 ug/l. Based u p n  the  r e s u l t s  of t h i s  
s tudy,  t h e  Maximum Acceptable Toxicant Concxmtration (MATC:) f o r  fathead 
minnows expcsed to methmyl is est imated to ke g r e a t e r  thaln 57 ug/l 
but  less than 117 ug/l." 

8. 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  MMC f o r  fathead minnow is >57 ug/l <117 ug/l. Methmyl 
s i g n i f i c a n t l y  reduced l a r v a l  su rv iva l  a t  117 ug/l - (meausced conc.) 
but  did not  i n h i b i t  enbryo hatch a t  < 491 ug/l (measured conc).  Larval 
g r m t h  was f i r s t  s i g n i f i c a n t l y  inhibTted a t  243 ug/l (measured). The 
study would f u l f i l l  the  requirement fo r  e a r l y  l i f e  s t a g e  s tudy  on a 
f r e s h a t e r  f i s h  - i f  t h e  raw d a t a  is s u h i t t e d .  
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A. Procedures 

A Wunt  a d  Brungs proport ional  d i l u t e r  de l iverd  the desiired toxicant  
concentra t ions  to q u a r i a .  Di lu t ion  water was f r o m  a deep wel l ,  aera ted  
and f i l t e r e d  (10 u )  p r i o r  to t e s t i n g .  

Five ( 5 )  test concqntrat ions and a c o n t r o l  mre used (dupl ica tes  used) .  
Aquaria were g l a s s ,  test volume = m l  each. Turnover r a t e  per  aquaria 
was 10X per day. 16 hr  l ight /8  h r  dark ( f lourescxnt)  used. Tes t  temp- 
e r a t u r e  = 25OC. 

Embryo Tes t  

A prel iminary 96 h r  acute  test was performed on fathead larvae  which 
r e s u l t e d  i n  e a r l y  l i f e  s t a g e  test concentrat ions of: 

( c o n t r o l )  0 ,  500, 250, 125, 62, 31  ppb (ug/ l ) .  Tes t  so1ut:ions were made 
from a concentated stock so lu t ion  of 13.5 mg/l de l ivered  t.o d i l u t e r  by 
FMI Model G50 metering pmp. 

Embryos  were taken £ran spawn s u b s t r a t e  and pooled i n  g l a s s  c u l t u r e  vesse l  
( d i s h )  . 50 embryos were randomly placed i n  each of 12 e&~ryo cups 
( g l a s s  j a r s  wi th  40 mesh screen bottoms). These were g e n t . 1 ~  ag i t a t ed .  

Daily observat ions  E r e  made. Dead embryos were remved tlfter counting. 
Percentage hatch was ca lcula ted  based on mmber l i v e  1arva.e p r  cup a f t e r  
ha tch  was canpleted - compared to i n i t i a l  numbr embryos per  cup. 

28-day l a r v a l  exposure - i n i t i a t e d  by randanly se lec t ing  (20) l a rvae  
hatched from t h e  above phase; p lac ing them to respect ive  test aquaria 
(20 per each - sane concentrat ions used f o r  &ryo phase) .  Larvae fed 
f re sh ly  hatched b r ine  shrimp (Artenia  s a l i n a )  n i p l i i  x3 per day ( X 1  
on non-work day ) . Daily observations included m r t a l  i t y  , behavior, 
appearance. ~&nker of  i i v e  f r y  i n  each was  estimated aEd recorded 
once pe r  week. 

A t  the e d  of the  pos t  hatch phase (28 days post hatch) t h e  ac tua l  nmber  
of surviv ing larvae  =re recorded per aquarium. Larvae f r m  each were 
sacr- if  iced and s t a rda rd  length  ard w e t  weights of each f i s h  w r e  recwrded 

Chemical and Physical  Analyses The ( EDTA) hardness total a l k a l i n i t y  , 
and conductivi ty of the  con t ro l  water  were measured X 1  per week. D.O. 
and pH were taken a t  beginning and a t  l e a s t  X3 p r  week i n  the  c o n t r o l ,  
high, medium, a d  lm test concentrat ions.  Temp. of c o n t r o l  tanks 
m a s w e d  a t  4 h r s  i n t e r v a l  on m r k  days. 

Analyt ica l  Chemistry - 200 m l  samples were withdrawn £ran one dup l i ca te  
f o r  e a h  concentra t ion  a rd  c o n t r o l  a t  beginnitq of embryo exposure, a t  
embryo hatch canple t ion ,  a d  weekly t h e r e a f t e r .  Chemical analyses by 
H-P l iqu id  chromatography a t  D u p n t  Lab. A r i t h m e t i c  means ca lcula ted  
f o r  each to determine mean measured concentrations. 



R . STATISTICAL ANALYSIS Percentage m r y o  hatch and l a r v a l  s u r v i v a l  
w e r e  Arc s i n  transformed a d  subjecTed t o  Analysis  of v a r i a n c ~ .  
I f  s i g n i f i c a n t  d i f f e rences  ( P  <0.05) be twen  t r e a t m n t s  wre 
indica ted ,  the  treatruent group mean was canpared to con t ro l  response 
us ing Dunnett 's procedure. Results  of t h i s  a n a l y s i s  wre used to 
es t imate  MAX. 

10. Resul ts  

Range Finder Tes t  - 

96-hr LC50 estimated a t  >972 ug/L 

TABLE I 
96-hr Acute Tes t  Resul ts  

Nominal 
Conc. ug/l Mean meausred ( ug/l) 2 4 

H20 c o n t r o l  

*Number of organisms per dup l i ca te  vesse l  was not  reported. N o  d e t a i l s  
of t h i s  s tudy e r e  given,  the re fo re  it could not be considered to f u l f i l l  
a guidel ines  r e q u i r e m n t  f o r  a 96-hr LC50, txlt - is u s e f u l  to e s t a b l i s h  range 
fo r  the  chronic study. 



Chronic Studv - 

A. ) - Embryo Hatch - Table  I1 (Summary Data)  

Conc . Conc . 
Naninal Mean measured Etnbryo hatch 
( ug/l)  ( ug/l)  ( % )  

H 2 0  c o n t r o l  < 1-4 9 6 

N o  s t a t i s t i c a l l y  s i g n i g i c a n t  d i f f e r e n c e s  were observed. 



5 
Table 111 

Summary of 28-Day Larval Survival 

Conc. Conc. 
N a n i  n a l  Mean Measured 

ug/l -- ug/l - 
28-Day Larval 

survival  ( % )  

* Treatment group is 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) than con t ro l  
by Dunnett 's procedure. 

Table IV 

Summary - 28 Day Larval Grawth Data 

Conc . Mean Measured 
Nani nal  Conc . Mean Standard Mean W e t  
ug/l ug/l Length (m)* weight (mg) * 

H20 con t ro l  < 1-4 17.0 (1.6) 60.9 (20.1) 
15.2 (3.4)  45.5 (21.9) 

* ( ) ind ica tes  + standard deviat ion of t h e  man .  
** Treatment grcup-is 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) f ran control .  



Table V 

Physical and Chemical Parameters 

ACUI'E STAGE - 

~ominal conc. (ug/l) 

Parameter 1000 Control 

D.O. ( p p )  
0 HR 8.5 

Total Alkalinity (mg/l as CaC03) 

0 HR - - 

EDTA Hardness (mg/l as CaC03) - 

0 HR - 

Conductivity (umhos) 

0 HR - 



Table VI 

chronic Phase - Physical/Chemical Parameters 

Nominal conc. (ug/l) 

Parameter 

D.O. (ppda 

IEb 

Total AlkalinitvarC 

EDT'A ~ardness~ f 

Conductivity ( u m h ~ s ) ~  - 

Temperature ( OC ) a - 

a - m a n  + standard deviation - 
b - rarge 
c - mg/l as CaC03 



11. Reviewer's Evaluation 

A. Procedures - 

procedures fo r  the chronic phase were acceptable a s  they were 
i n  subs tan t ia l  agreement with p r o t a w l s  currently un&r developmnt 
by C m i  ttee E-47 of American Society f o r  Testing a d  Materials 
(Draf t  No. 1-2/81 - "Standard Practice for  Conducting Tc)xicity Tests  
with Early Life  Stages of Fishes").  

Procedures for the acute phase w r e  not explained. 

B. S t a t i s t i c s  - 

The experimentdl r e s u l t s  were not s t a t i s t i c a l l y  valt idated 
for t h i s  review b e c a s e  the  raw data on embryo surv iva l ,  a s  
w e l l  a s  l a rva l  survival  and growth were not suhnitted. 

C. Results - 

The 96-hr LC50 r e su l t  is only "supplementary" information. 
I t  s b u l d  not be used t o  evaluate hazard to f r e s b a t e r  f i s h  because 
it does not es tab l i sh  a def in i t ive  96-hr LC50 with 95% confidence 
l imits .  

The s m r y  chronic r e s u l t s  indicate  t ha t  f o r  nretbmyl exposure the  
MATC >57 ug/l <I17 ug/l. This exposure r e s u l t s  i n  a s i gn i f i can t  
decrease i n  28-day l a rva l  survival .  

Standard length and w s t  w i g h t  f i m t  show a s ign i f ican t  decrease a t  
243 ug/l. Decrease af grcxth therefore occurs a t  some point >117 
ug/l 243 ug/l. 

Results of "behavior and appearance" w e r e  not reported. 

D. Conclusions 

1. Category: Supplemental f o r  chronic study. Supplemntal f o r  
acute study. 

2. Rationale: No raw data  s u h i t t e d  f o r  chronic study. Acute 
study was a "range f inder"  and did not reprt 
d e t a i l s  of the procedure, nor did it es tab l i sh  a 
de f in i t i ve  LC50. 

3. Repair: None possible f o r  acute study because they did not 
test high enough concentrat ions. 

S u h i  t the raw data  f o r  the  embryo hatch, a s  w e l l  a s  
t h a t  fo r  l a rva l  survival  and growth. 


