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CHEMICAL: FMC-1024 2 ( Carbof uran) 1- 

2. FOFWULATION: Technical 
qq  . &"I. 

c v l ~  $Ifi&wJ 0. 
3 . CITATION: 48C Laboratories. 1981. Early 

of FNC-10242 , rainbow t rou t  ( S a m  qairdneri)  i n  a 
t o  FMC Corporation, Princeton. N.J .  11/6/81. 

REVIEPIED BY: Mary L. Gessner 
Fishery B i o l q i s t  

DATE REVIENED: 5/11/83 

TEST TYPE: Fish ear ly  life-stage toxici ty  
S p c i e s :  rainbow t rou t  (Salmo 

RF~ORTED RESULTS: The maximum 
were estimated M ke 
The no-observed 

REVIEWER'S CONCLUSIONS: This study appears t o  be 
but is not adequate t o  f u l f i l l  t he  
p r t a i n i n g  to the toxici ty  of 
of f i sh .  The raw data were 
cannot be s t a t i s t i c a l l y  , lO/replicate may 
g r m t h  ard 

Composition should be verif i d  
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' CHEM oq0bbi C I I I I 

BRANCH DISC - ~ ~ 

OTHER SU~JECT E S C R  I PTORS 
PRIM: 



Growth (as standard length) was 
on growth Days 30 and 60. A t  75 days 
lengths of each fish =re measured. At test (Day 90) all 
surviving fish were sacrificed, 

I 1 1 1  mter quality paraneters (LX),pH, and ammonia) v$erqlmneasured initially 
and on water sampling days 0,1,5,10,20,30,40,50,6b,70,80,90 and 101. 

1 1 1 1  

Test Procedure 
1, I/ 

4' Rainbow trout eggs were obtained £ran a certified disease free hatchery. 
Luring holding, acclimation, and treatment periods, thei elgs and resultant 
juveniles were on a 16-hour day1 ight photoperiod. A tfo-1 iter proportional 
diluter system described by Mount and Brungs (1967) with ibbdifications by 
kAllister et a1 (1972) , was used for the intermittent i$roduction of 
toxicant to four replicate test aquaria per con cent rat^^^;^ '?he glass 
test aquaria measured 23x15~30 an with a water depth of 24 cm. Test 
aquaria drains =re covered with 16-mesh stainless 
escape of fry. Aerated well water was delivered 
average rate of 100 ml/min/replicate, an amount 
8.3 liter test replicate volume 10.4 times in a 
aquaria were irranersed in a circulating 
and 12+2'~ for fry. ?he trout eggs 

concentrations were 5191191381 and 75 ug/l. 

were placed into 
(200 

The date 

'me 90-day growth period 
long. 'Ihe percent hatch was 
on Day 14 of the study. On Day 21 the 
Survival data were collected for fry 
and again at each growth measurement 
changes bere monitored by visual inspection. 

"E'ran the latter part of the sac-fry stage until 
trout ere fed live brine shrimp nauplii in 
cmercial fish food 3 to 4 times a day ad 
until termination of the study fish weref ed the rercial fish 
food twice daily - ad libitum. 



S t a t i s t i c a l  Analyses 

 he design of the ear ly  l ife-stage study was a block 
parameters i n  the  four rep l ica te  exposure ch&rs 
two-way analysis  of variance with an interact ion 
s ign i f i can t  differences existed beheen  repl icates .  1k dhe two-way NOVA 
skxved no differences o r  interactions,  replicated datd f f , r  each test 
concentration was  p l e d .  The p o l e d  growth data was  /subjected to one-way 
analysis  of variance. When treatment e f f e c t s  were i ~ i o p e d  following a 
s ign i f ican t  F-test of t he  mans a multiple m a n s  cvrdson test was used. 
The treatment e f f e c t s  on percentage hatch and then ccmpared 
using arcs in  tranformat ion. '' 

The mean m a s u r p  concentrations of carbofuran were 24.8, 56.7 
and 88.7 ug/l. The dissolved oxygen concentrations stayed kt-n 
60 and 100% saturat ion were considered adequate f o r  ard m n i a  
concentrat ions were below the toxic level. " 

Percent H a  - Hatchability of ra idxm t rou t  q g s  " c a r b f u r a n  
was not s ign i f ican t ly  lover than the  Fercentage ha4ch bE the control  eggs. 
Mean prcehtage  hatch i n  the control  aquaria w a s  97 w ,ile t h a t  i n  exposure 
aquaria rahged from 96 to  99. There was no apptrer t  i f  ference betwen 
tk cppeaqance of the control  eggs and exphsed eggs. 

Pre-Reductiion Survival - Carbof uran a t  concentrat tes ted &e£ f e d e d  no 
sign i f  i can t  change i n  pre-reduct ion survival ." 
Post-Redudion Survival - A t  all test did not  have 
signific;intly reduced survival a f t e r  
observations made on 

Affect;on length - A t  the 30 day growth 
88.7 ug/l were reduced i n  length A t  60, 75 and 
90 d a ~  of growth the f i s h  a t  
reduced growth i n  length. 

~ffect! on Weight - Weight was s ign i f ican t ly  re/3ud/led a f t e r  75 days a t  test 
concentrations of 56.7 and 88.7 ug/l. After  SjO flays exposure only f i s h  
a t  the 88.7 ug/l hal  s ign i f ican t ly  reduced weigh&. r 11, 
The FTC was determined to be ketween 24.8 7 ug/l. The NOEC was 
determined to be 24.8 ug/l. 



I 

Reviewer's Evaluation ; 11: 
A. %st ~rocedure  ; 1;' 

concentration was  not reported. 

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

No s t a t i s t i c a l  analyses of the  data  were pxxiibI!e k c a u s e  the r a w  
data  were not reported. 

The reported r e s u l t s  cannot be ver i f ied u n t i l  raw da ta  a r e  made 
available. Observations made a f t e r  Day 21 of are based on 
less test organisms ( 4 O/concentrat ion) than made 
p r io r  to  Cay 21 (200/concentration) and the 
(60-lOO/concentration). 

D. Conclusions 1 n, 
1. Category: Supplemental 
2. Rationale: The raw data  were not reported r e su l t s  

cannot be Reduction of test 
t adequate s t a t  i s t i c a l  

m b l e  7 is 
be ver i f ied.  

3. Bpa i rab i l i t y :  Study may be once raw growth, 
m r t a l i t y ,  received and 

material  canposition 


