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3. STUDY TYPE: Fish Early ~ i f e - ~ t d ~ e  Test. 
Species Tested: Sheepshead ~dnnow 

(Cv~rinodon 

1. CHEMICAL: ;  arbo of uran. 
- Shaughnessey No. 090601. 

~ ~ 

4. CITATION: Ward, G.S. 1988. Chronic Estimate of 
FMC 10242 Technical (Carbofuran) to Minnow 
(Cv~rinodon varieaatus) in a FMC 
Corporation Study No. A87-2265. 
Prepared by Environmental 
Gainesville, FL. Submitted 
PA. EPA Accession No. 408184-01. 

5. REVIEWED BY: 

Tom A. Bailey, Ph.D. 
Fishery Biologist 
EFED/EEB 
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2. TEST MATERIAL: Carbofuran Technical, FMC 
Code 2843, 96.9% purity, a light 
material. , 

I 

6. APPROVED BY: ~ ~ 

#7326, M607210, 
brown crystalline 

Henry T. Craven, M.S. 
Supervisor, EEB/HED 
USEPA 

7. CONCLUSIONS: This but does not 
fulfill the guideline life-stage 
test. Growth (length) for the 
toxicity of Carbofuran 
varieaatus). The MATC was than 17.6 ug/L 
mean measured in length. The 
NOEL could due to the 
adverse effect on growth found at 

8. RECOMMENDATIONS : N/A . 
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STUDY TYPE: Fish Early Life-Stage Test. 
Species Tested: sheepshead h innow 

variesatus). 

- I 

CHEMICAL: Carbofuran. I 

~stimate of 
 inno ow 

Prepared by 

Shaughnessey No. 090601. 

TEST MATERIAL: Carbofuran Technical, FMC 
Code 2843, 96.9% purity, a 
crystalline material. 

REVIEWED BY: 
Prapimpan Kosalwat, Ph.D. signat! re: 9 K&waf 
Staff Toxicologist 
KBN Engineering and 

b 
D a t e :  ilqffg 

Applied Sciences, Inc. 1 
I 

#7326, M607210, 
light brown 

APPROVED BY: 

Isabel C. Johnson, M.S. 
Principal Scientist 
KBN Engineering and 
Applied Sciences, Inc. 

Henry T. Craven, M. S. 
supervisor, EEB/HED 
USEPA 

D a t e :  , \ \ /a3188 
I 

7 .  CONCLUSIONS: This study is scientificallf sound but does 
not fulfill the guideline requirements a fish early 
life-stage test. Growth (length) was sensitive 
indicator for the toxicity of 
sheepshead minnow (Cvprinodon 
determined to be less than 
concentration, based on 
not be calculated from the 
effect on growth found 

I l l  
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9. BACKGROUND: 

10. DISCUSSION OF INDIVIDUAL TESTS: N/A. 

11. MATERIALS AND METHODS: 
A. Test Animals: Naturally spawned shee 1 shead minnow 

(Cvprinodon varieqatus) embryos less dh.an 48 hours old 
were obtained from Aquatic Research Odganisms, Hampton, 
New Hampshire. Live embryos were randomly distributed 
into the test chambers on the day thed were received. 

Flow rate to each duplicate aquarium i l.e., 7 to 8 
cycles per hour) was sufficient to pr d vide ' approximately 
14 daily volume turnovers. Test so$ukion delivery was 
directed into the retention chamber? $0 maintain the 
best water quality possible throughbut the test. A 
water bath was utilized to maintain st temperature at 
27O~. A 16-hour light and 8-hour photoperiod with 
a 15-minute transition period to ate dawn and dusk 
was maintained. 

B. Test System: The test system was a diluter 
with a dilution factor of 0.5. The 
seven duplicate sets of glass 

dilution water. Two 
chambers were 
aquarium. 
natural 
solvent control were utilized. 

C. Dosase: 35-days early life-stage test. 
1 I 

throughout the test. Salt water used 
filtered (5-micrometer) natural searater. 
collected at Marineland, Florida, and 
parts per thousand with ESE's well 
the seawater was passed through an 
sterilizer. I ~ 

I 

D. Desicm: Embryos and finitively tested 
for 35 days at ions of 19.75, 
39.5, 79.0, 158.0, s per liter 
(ug/L). The test 5 embryos were 
randomly added to each retention chaqer within 48 hours 
of fertilization. Embryos were removed daily from each 
retention chamber, counted, dead embr$os removed, and ~ l l  

for testing was 
The water was 

diluted to 20 
rater. Prior to use, 
p1:raviolet 
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I 
the chambers rinsed with freshwater to clean screens. 
This procedure was repeated until all living embryos had 
-hatched. Embryo mortality and timet I hatch were 
recorded. I 

After hatching, juvenile 
(Artemia salina) nauplii at least 
Survival was monitored daily until 
any changes in physical appearance were 
recorded. Growth of juveniles was 
of the exposure by 
weight, and dry weight of 
were obtained by drying 
cooling them in a desiccator prior ko weighing. 

Diluter function was checked daily by observation and 
periodically by direct measurement of FMC 10242 
Technical. The test concentrations w re checked at test 
initiation, and on Days 7, 12, 16, 21 24, 28, 31, 34, 
and 35 during the test. Additional s mples were 

each sampling. 

I 
collected from the highest test codcehtration whenever 
events occurred which affected  test^ cbncentrations. 
Samples were collected from all treathent duplicates at 

E. Statistics: 

Hatchins success and iuvenile surviva'b: Difference 
between the seawater control and sol4knt control were 
determined by Fishers Exact tests. qkfferences among 
the pooled controls and test concentahtions were 
determined by analysis of variance ( ~ v A )  , using angle 
(arcsine square root) transformations~ of the percentage 
survival data. If the results were s atistically 
significant in an ANOVA test, at a pq bability of 0.95, 
statistical comparison between the po k led controls and 
each treatment was made using ~illiani!s~ procedure for 
multiple comparison of several treat4hnts to a control. 

I I 
Mean standard lensth, wet weisht, and 
'uvenile fish: Differences between tde 
:nd solvent control were determined dy 

dry weisht of 
seawater control 
a Studentts t- 

test. Differences among the solvent ontrol and test 
concentrations were determined by AN0 A. If the results 
were statistically significant in the ANOVA test, at a 
probability of 0.95, statistical compl rison between the 
solvent control and each treatment w4 made using 

at the 95 percent confidence level. 

i 
Dunnett ' s procedure for multiple compkrison of several 
treatments. All differences were codbidered significant 
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12.  REPORTED RESULTS: During the test, qpality remained 
within limits considered acceptable minnows. 
salinity ranged from 18 to 22 parts 
Temperature varied between 25 and 
concentrations remained 2 4.3 mg/L or 2 61% of saturation. 
The pH ranged from 7.7 to 8.4. 

The author reported that the concentratio s of FMC 10242 
Technical remained fairly stable through0 t the test (Table 
3-1, attached) . However, on Day 3, an apparent electrical 
short-circuit in the Automatic Pipette resulted in 
double injections on some cycles. The pump was replaced 
which rectified the situation. Measurement of the highest 
test concentration found that the concentdation increased 
by approximately 38% over nominal (60% over day-0 
measurement). The system then 
11 during which toxicant 
21 hours. The actual 
measured. Based on 
estimated that the 
below the 
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artifact from the use of DMF. The lack 
between the seawater control and all 
except for 256 ug/L, also led the 
solvent-induced effect might A 

Therefore, he believed the true 
I 

- - 
Technical on sheepshead minnows 
ug/L and 68.0 ug/L, based on 

The study was conducted in accordance with k PA Good 
Laboratory Practice Standards (40 CFR 
exception that specified procedures 
not strictly followed. A 
included in the report, stating 
reviewed by the Toxicology 
Unit. It 

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURAN d E MEASURES: 

14. REVIEWERs S DISCUSSION AND INTERPRETATION OF 1 STUDY RESULTS : 
1 I 

"Hatching of sheepshead minnow embryos was 
reduced at test concentrations 2 68.0 ug/L. 
apparent delay in hatching relative to FMC 
exposure concentration. ~ortality of juvenile 
significantly increased at test concentrations 
Sheepshead minnows exposed to concentrations 
Technical 2 17.6 ug/L were statistically 
solvent control fish on both length and wet 
while only those fish exposed to 256 ug/L 

A. Test Procedure: The test procedure andthe report 
generally followed the SEP, except for he following 
deviations: 

a 

significantly 
There was no 

10242 Technical 
fish was 
2 120.0 ug/L. 

of FMC 10242 
smaller than the 

weight bases, 
wiere significantly 

o *he test material was described as mdarbofuran 
Technical: FMC #7326.It However, FMC 10a42 ~echnical was 
referred to as the test material all thjough the report. 

o Twenty-five eggs were used per cup edposed to FMC 
10242 Technical. ASTM E 1241 states thdt no more than 
20 randomly assigned embryos should be aldded to each 
cup. I I 

smaller than the solvent control fish on a 
Differences in growth between the seawater 
solvent control were attributed to the pres 
solvent as an organic substrate for microor 
were utilized by the solvent control fish a 
supplement. Based on the effects of FMC 
growth, estimated MATC is between 43.4 ug/L 

10'242 Technical on 
and 68.0 ug/L.l1 



o The quality of the 
requirements. 1) the TOC 
filtered seawater used in this 
mg/L, 2) suspended solids at 24 
criteria level of c20 mg/L, and 
organophosphate pesticides (q0.118 
standard criteria of <0.05 g/L. 
metal levels (viz. cadmium, iron, 
exceptionally high and mercury was 

o The test system failed to keep the thst 
concentrations stable due to three failures as described 
by the author in Section 12. At each kailure, all test 
concentrations should have been and included in 
the mean measured concentration s. By ignoring 
the two failures, 
the mean measured 
reflect the true 

o Verification of the precise embr-yoniq stage at the 
beginning of the exposure was not attempted. 

I I 

o Diluter malfunctions occurred for ap roximately 4 of 
the 35 days of testing ( e l  about of the exposure 
period) . 
o An hourly printout of temperature reported as 

o Embryos should be 2 to 24 hours old t the beginning 
of the test. In this study, the embryos were reported 
as being less than 48 hours old at test initiation. 
However, the age of embryos in this test! is acceptable 
by the ASTM Standard. I 
missing from the report. 
being provided in ~ppendix F. Howe~er,~Appendix 

o The number of males and females used o obtain the 
embryos was not reported. t 

F is 

o The test fish were fed only at least knce Der day. 
Test fish should be fed at least twice dhily, according 
to the SEP, or "to excesstt according to PSTM. 

1 I 
o The amount of food the fish received 
reported. Since growth parameters were 
points of the toxic effects, each control and treatment 
fish should have received equal amounts df food. 

I I 
I I o Fish should not be fed for at least 241 hours prior to 

test termination. This report does not kpecify whether 
I I 
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food was withheld from the test fishd?ring the last 24 
hours of the test. If not, the weight measurements at 
test termination would not be a meaningful parameter 
since they would include the weight cbf food in the 
fish's gastrointestinal tracts. 

o Time to swim-up was not recorded. 

o The relative standard deviation 
variation) of weights of the fish 
end of the test in any control 
greater than 40% (according to 
standard deviations for 
39% for seawater control 
respectively. 

o There is a contradiction in the rep0 t. The MATC 
value reported as being between 43.4 an 68.0 ug/L based 
on hatchina success in the result and s sections, 
but on arowth in the conclusion 

statistical Analvsis: The reviewer qea alyzed the data 
using ANOVA (Tukey's and Duncan's tests and obtained 
slightly different results from the aut or's. Dunnett's 
test was also used to analyze the embry hatching and 
juvenile survival data (with arcsine s are root 
transformation on the data). The reslul s obtained were 
the same as those done by Tukey's and D ncan's tests. 
All printouts are attached. The resulltl are sumarized 
below: i 

ConcentIation (ug/L) Hatch Embryo Survival (m) 
(Day) Hatched 

- Wet Wt. Dry Wt. 
(mg) (mg ) 

s e a w a t e r -  
Control 6.75 81.0 89.3 10.54* 

Solvent , 

Control 6.50 80.0 
I 

96.5 11.97 

17.6 7.50 78.0 98.8 - 11.08" ~ 

30.71* 4.89* 

45.28 7.35 

37.97* 7.65 
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.. Significantly different from solvent control a 
- 

Results of statistical analyses 
agreement with those done by the 
embryo hatching success. Three 
Duncant s, and Dunnettt s) were used 
analyze the hatching data. The 
same (see attached printouts), i.e., 
hatching at 256 ug/L was significant 
in the solvent control (p < 0.05). 
between the reviewerts analyses and 
probably because the author pooled 
and solvent control data before compd,rihg to those in 
the treatments. In the reviewer's opinkun, this 
practice should not have been done sdlncL it is obvious 
from the test data that the solvent dseh in this study 
may have exerted some effects on minnowvs 
early life stages. ASTM 
statistically significant 
or growth is detected 
solvent control may be 
calculation of results." 

C. Discussion/Results: 
this study had an 
the comparisons 
obtained from 
( i . e. , all 
was the 

to feeding once a day). 

growth (length) at all test levels. 

D. Adeuuacv of the Study: 
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(1) Classification: Supplemental. 

I ~ ~1 
(2) Rationale: The range of ions tested did 

not include a 
In 

meet 

(3) Repairability: No. ~ ,~ 
I 

15_ COMPLETION OF ONE-LINER: Yes, November 9i, 1988. 
~l 
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' 1 1  
ible 3-2. Nomi-1 and Mean Measured F'MC 10242 Technical 4on 4 entretions 

During an Early Life Stage Test with Sheepshead ~Pranow 
(Cmrinodon varieeatus) 

Nominal Measured concentrations ( u r n )  ~(erdent 
Replicate - - - - - -- - - - - 

Rep '~ea; (+SD*) Mean (LSD) qomjnal 
I --- 

awater A ND+ ND I -1- 
Control B ND 

lvent A ND 
Control B ND 
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NO. A87-2265 

Xean Measured 
Concentration 

awater Control 

y 3 5  by the total number of embryos which hatched. 

urce: ESE, 1988. 
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ean Measured 
oncentration 

12.0 1.2 45.3 14.3 

11.1+ 1.3 38.0+ 14.2 

10.0+ 1.5 35.6+ 16.5 

10.8+ 1.8 50.0 27.4 10, 
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Study/Species/bab/ 
Succession - 3 ;rc=ivs 

Avian Reproduct ion, 

Species: 

Lab : 

Accff ; 

Lab : 

ACC .*; 

4Q%\S4 -01 - -+ M Q ~ W  ~o h-tr$dl rl 

chronic invertebrate' ~=crcsn+raeioru raced (r;p-)= 1 I 

Species => 
-< ap-• 

Lab ctnt. .%~%(II-  - - 
ACC .* - - Cjmsncs: - \ I 

i 
I 

I 
I 

Chronic fish, -n-=c:orn T r c d  (ppgl- l 3 . b  . 4 3 . 4 . 1  Lg.0, I&.O+~~-,~ 1 I 
species qfXfX l*\odo" V K $ ~ ~ U ~ G  w > ; < \ q . ~  I,". - ?Q- ::La r L u .  = - G C ~ W ~  c\~,.,,+,) 
Lab: t ? h v ; m m - t a \  - a n .  . . I  10.3 SOL. an=. .xa & . ( I ) -  3.5 - 87/11~$:& &+ ' 

: I l l  I 


