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7. CONCLUSIONS: ~ ~ 
The 28-day LOEC (adult survival), NOEC of technical 
carbofuran to rnysids were 0.98-, 0.40 and 0.63 ug/l, 
respectively. 

I 

8. RECOMMENDATIONS: N/A 
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9. BACKGROUND: N/A 

10. DISCUSSION OF INDIVIDUAL TESTS: N/A 

11. MATERIALS AND METHODS: 

A. Test Animals Mysids used in this test were obtained from 
laboratory cultures at Enseco and were less than 24 hours 
post-hatch. They were maintained in natural seawater at test 
conditions and were fed brine shrimp nauplii at least once per 
day. 

B. Test System: One-hundredmysids were randomly distributed 
among two replicates (50 mysids per replicate) of each 
treatment seven days after the initiation of the flow-through 
system. Exposure vessels consisted of glass aquaria that were 
52 cm long, 26 cm wide, and filled to a depth of 2-7 cm 
(fluctuating water depth was due to a self-starting siphon 
which drained each vessel to a depth of 2 cm after it filled 
to a depth of 7 cm). Maximum water volume in each exposure 
vessel was 9.5 1. Within each exposure vessel the 50 mysids 
were subdivided equally into five groups, and each group was 
separately placed in a cage that consisted of a 9 cm diameter 
glass petrie dish with a 9 cm high collar of Nitex screen. 
culture vessels were arranged in a water bath that was placed 
in an environmental chamber. 

Natural sea water was collected from Marblehead Harbor, 
Massachusetts. It was sand filtered, fiber filtered (5 
microns), stored in 200-500 gallon polyethylene tanks and 
aerated. Test medium was formulated and delivered to each 
exposure vessel by a proportional diluter. The diluter was 
activated an average of 116 times per day. The volume exchange 
in each exposure chamber averaged more than 6 times per day. 

After 13 days of exposure, the surviving mysids in each 
replicate were randomly reduced to 20, and were divide into 
10 pairs each consisting of one male and one female. Each pair 
was placed in a separate cage (described above). Survivorship, 
the occurrence of abnormal behavior, and the number of young 
produced by each pair were determined each day. At the 
conclusion of the test, the dry weight of each surviving mysid 
was determined. 

Aeration was not employed during the test and the photoperiod 
was set at 16 hours light and 8 hours dark. Dissolved oxygen 
concentration, pH, salinity, and temperature were measured at 
24-hour intervals during the test. 

Analytical determination of test material concentration was 
performed on duplicate composite samples. 

C. Dosaqe: Nominal concentrations of carbofuran were 5.95, 
3.01, 2.17, 1.33 and 0.56 ug/l. Mean measured concentrations 



I ~ were 5.0, 2.2, 1.5, 0.98, and 0.40 ug/l., i l  

D. Desiun: 28-day life cycle test. 

B. Statistics: Cochranv s that 
variance of mean survival data were 
homogeneous. Analysis of variance and s technique were 
utilized to compare survival and ion data between 
organisms in controls and test 

REPORTED RESULTS: The author of the that the 
most sensitive measure of toxicity 
generation mysids at the end of 

carbofuran above 0.98 
within 48 hours. 
behavioral 
exposed to 
immobilized 
column. 

A. Test Procedures: 
With two minor exceptions listed below, t procedures used 
in this study are in accord with those in the 
Standard ~uide for conducting Tests with 
Saltwater ~ysids published by the for Testing 
and Materials. 

STUDY AUTHOR'S CONCLUSION/OUALITY ASSURA~C~ MEASURES: F M c 
corporation certifies that this study cdmplies with Good 
Laboratory Practice regulations as 
Environmental Protection Agency, office of 
in 40 CFR Part 160. 

o The temperature of the test soludiobs fell slightly 
outside of the desired range on tesd lays 14 and 15. 

I B 

publi$hed by the U. S . 
Pesticide Programs 

I 

o Not all test concentrations were at deabt 
highest concentration. 

33. Statistical Analysis: In those where adequate 
raw data were presented, the EEB confirmed the 
statistical analyses provided in the 

50% of the next 



c. Discussion/~esults: See 14D.(2) below. 

D. Adeauacv of the Study: 

(1) Classification: Supplementary 

(2) Rationale: Raw data were not provided to allow 
the reviewer to confirm survivorship and reproductive 
parameters. 

(3) Repairability: s his study can be upgraded to 
core if raw data for survivorship and reproduction are 
provided and reported results are corroborated by EEB. 

15. COMPLETION OF ONE-LINER: Yes, May 22, 1990. 



t - - - . . - . - 

r a n  
3 
VI 
ID 
0 
0 

F 
1 a 
4 

0 
1 
CD Control 
P, 
O. (nominal - . Nominal = Nomlnal = Nominal - Nominal = Nominal = 
I- ' Date of sample 0.00 pgll) 0.56 ygll 1.33 vg/l 2.17 pg/l 3.01 yg/l 5.95 pg/l 

collection - P, 
a 
0 
7 day of test R 1  R2 R1 R 2  R 1  R 2  R 1  R2 R 1  .R2 R 1  R2 
P, 
I t  
o 7-22-87 NO ND 0.40 0.48 0.98 0.93 1.6 1.7 2.1 2.1 4.6 4.9 

si 3 . Day 0 
w 
-l 
0 
4 4  

7-26-89 ND ND 0.44 0.40 0.90 0.94 1.2 1.5 2.2 2.4 4.9 5.5 
ND 0.31 0.43 Day 4 ID 

0 * 
7-29-87 ND ND 0.37 0.44 0.98 0.90 1 

o Day 7 
I- 
a, 
-4 8-1-87 ND ND 0.34 0.48 1.0 1.1 

Day 10 

8-5-87 ND ND 0.35 0.48 0.93 0.89 
Day 14 

I ., 
8-8-87 NO ND 0.39 0.47 0.92 0.94 
Day 17 

8-12-87 ND ND 0.36 0.30 0.91 1.0 
-- D a ~ 2 1  - 

- - 
- -- - - - - - - &19~&7 - - - - ND-DLO;~ &&4 4 - -1 1 - - 1 +? - - -- -- - - - - - -- - -- -- - - - 

- - - -- - - 

Day 28 

Mean 
w 
e, Standard - - 
In 
(D devlatlon 
I- 
vl aRepllcates were each composite samples collected from both exposure tanks a t  each 

concentration. Samples were not collected for analysis after complete mortal ity occurred 
at an test concentration. 

&he detection ilmlt is 0.1 pp/l carbofuran. 
* 
GI 



FHC CORPSATION 
STUDY NO.: Ab7-2268 

- Table 2. Sumnary o f  water qua l i ty  parameters measured during toxic i ty  test  
w3th carbofuran and mysids, M ~ s l d o ~ s l s  bahia, conducted during July 
22-August 19, 1987a 

Mean measured Dissolved oxygen 
concentration o f  concentration Temperature Sal in1  ty 
carbofuran (pg/L) (PW) Px ('c) (O/oo) 

@ aValues presented are  the mean (standard devlat lon) .  

Enseco Marblehead Laboratory Project F0187 
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I FHC CORPORATION 

STUDY NO.: A87-2268 

0. - .o 
Table 3. S m r y  of survival, reproduction and groidh of h~shdoosis bahia 

exposed to  carbofuran technical for 28 days. 

Control 90.0 77.5 23.0 04992 f 0.220 

*Significantly different from control (P < 0.05).  
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