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6. STUDY PARAMETERS 

Age of Test Organism: Parental mysids: sexually m ture, 21 
days old 
Juvenile mysids: 9 4  hours Id 

Defmitive Test Duration: 28 days 
Study Method: Static, water-sediment syste 

Type of Concentrations: Measured I 
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7.' CONCLUSIONS: 

MRID NO.: 4 6 6 1 9 1 - 0 3  

In a mysid life cycle study (MRID 4661 91 03), fipronil concentrations in the 
decreased over the study duration. Measured concentrations were below the 
detection (4 ng/L) on and after Day 14 (1 5 ng/L nominal group), Day 21 (30 
group), and 28 (60 ng/L nominal group). Therefore, measured 
represent exposure levels in this study. Time-weighted 
concentrations were calculated to estimate the 
exposed. 

No statistically significant effects were observed in this study. However, ther was a trend 
of decreasing population over time. The apparent population effect did not re ch statistical 
significance when compared to the solvent control; however, these results app ar to be 
biologically relevant because there was a dose-response trend and the total nu ber of 
mysids was approximately 25% lower than controls at the highest mean meas ed 
concentration of 0.014 ug a.i./L (14 ng a.i./L). Therefore, based on a reductio in the 
number of fiee-ranging mysids, the NOAEC appears to be between 0.004 and .014 ug 
a.i./L. 1 1 

Results Synopsis 

A clear NOAEC was not established. There was a concentration-response relations 'p between 4 mysid population and fipronil. The total number of mysids was approximately 25% ower than 
controls at the 'highest mean measured concentration of 0.014 uglL. Therefore, base 
reduction in the number of fi-ee-ranging mysids, the NOAEC appears to be between 
0.014 ug/L. 

8. ADEQUACY OF THE STUDY i 
A. Classification: Supplemental 

B. Rationale: The study does not satisfy a data requirement. 

C. Repairability: NIA 

9. MAJOR GUIDELINE DEVIATIONS: 

1) Three toxicant concentfations were used instead of five. 
2) Individual numbers of offspring per female was not reported. 
3) A negative control was not used. Therefore, potential solvent effects could ot 
evaluated. , 1 I 
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10. MATERIALS AND METHODS: I 

I 

A. Biological Svstem: 

Species: 
An estuarine shrimp species, preferably 
Americafnvsis bahia. 

Duration of the Test: 
A mysid test must not be terminated before 7 
days past the median time of 1 st brood release 
in the control treatment. 

Source (or supplier) 

Parental Acclimation 
1) Parental stock must be maintained 
separately h m  the brood culture in dilution 
water and under test conditions. 

2) Mysids should be in good health. 

Parental Acclimation Period 
At least 14 days 

- - 

Chamber Location: 
Treatments should be randomly assigned to 
test chamber locations. 

Brood Stock: 
Test started with mysids: 
1) fiom only one brood stock or 
2) fiom brood stock which has not obtained 
sexual maturity or had been maintained for > 

Reported Information 

I 

Test species is Arnericamvsis b h a ,  
Juvenile mysids (5 24 hours old) and . 

sexually mature (2 1 days old) 
Americamysis bahia, 
bahia, were used to 
test. 

28 days I I 

I 
Aquatic BioSystems, Inc., ~~r inbborn  
Srnithers culture I 

I 
I 
I 

1) Protocol does not state wheth r parental 
stock was maintained separately om brood 
culture. \ I 

I 

1 2) Health of mysids not reported. 
I I 

1 14 days 

, 
I 

Organisms were impartially placdd in test 
vessels. 

I 

1 .  

Mysids were cultured in one of 
L glass aquaria with a closed-loo 
recirculating filtration system 
seawater to the aquaria. The 
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Distribution: 
No. of rnysids before pairing: Minimum of 
15 mysids per compartment, 2 compartments 
per chamber, 2 chambers per concentration for 
a total of 60/treatment level. 

No. of mysids after pairing: 
> 20 randomly selected pairsltreatment (excess - 
males should be held in separate compartment 
in same treatment to replace paired males). 

I 

Sediment and overlying water 
to each replicate exposure vessel 
allowed to equilibrate for three 
test substance application. The 
substance was introduced into 
one hour before test initiation. 
initiated when the test organisms; 
impartially placed in the test 

were added 
and 

(hays prior to 
test 
t1.e aquaria 
The test was 

were 
vessels. 

200 mysids per treatment level d control 
(50 per aquarium) T 
20 pairsltreatment (excess males were held 
in separate compartment in sarn treatment 
to replace paired males). I 
Note: Each exposure aquarium yontained 
five mysid pairing chambers used to house 
sexually mature male and female 
organisms. At test initiation (day O), and the 
time of sexual maturity (approximately day 
14 of the test), adult mysids were 
transferred to the pairing cham be-.:^. The 
first group of mysids (2 1 days olc., 
designated group 1) were placed into the 
retention chambers on day 0. These mysids 
were selected from the holding k.ik in the 
culture facility. The second group of 
sexually mature mysids were se1el;ted from 
the initial group of juvenile mysiqs exposed 
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Pairing: 
1) Should be conducted when most of the 
mysids are sexually mature (usu. 1 0-1 4 days 
after test initiation). 
2) Should be paired on the same day 

in the aquarium on test day 0 (d signated 
group 2). One male and one fe ale were 
kept in each pairing chamber. maximum 
of five pairing chambers were i partially 
suspended so as to not disturb t e sediment 
layer in each test chamber. i 
At initiation, each aquari 
with 50 mysids (200 

were divided amo 
beakers containe 
held in a water b 

in their respective test aquaria. 

1)At test initiation, 2 1 -day 
malelfemale pairs were 
from cultures into each 
individual glass pairing 
These organisms were 

Each group of 50 mysids was then 
transferred to one of the 16 labeled 
In addition, forty sexually mature 
were placed in the twenty retention 
chambers (five p a  aquarium) of 
treatment level and solvent contql. 

aquaria. 
mysids 

each, 
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I 

(designated group 1). 

exposed for 14 days, then paired. 

Feeding: 
1) Mysids should be fed live brine shrimp During culture and testing, mys-.ds were fed 
nauplii at least once daily. live brine shrimp (Anemia saunj~) nauplii 
2) 150 live brine shrimp nauplii per mysid per <48 hours old (post-hydration), twice daily, 
day or 75 twice a day is recommended. with one feeding supplemented with 

SelcoQ. 

Counts: 
Live adult mysids should be counted Live adult mysids were counted daily. 
1) at initiation, 
2) at pairing, I 

3) and daily after pairing. 
4) Live young must be counted and removed 4) Live young in each pairing ch rnber were 
daily. counted, recorded, and removed daily up 

until test day 14. At test day 14, 1 mysids 
were removed and counted fiom the 
retention chambers in order to ' 'tiate the 
mysid pairing of group 2. { 
5) Dead and missing mysids wer counted 
and removed daily. Female survival was 

5) Missing or impinged animals should be adjusted to account for impinged mysids. 
recorded. 

Controls: I 
Negative control and carrier control (when Four replicates of a solvent contml were 
applicable) are required. studied. One replicate was found to have 

been inadvertently dosed and was excluded 
fiom the pooled solvent control data. A 
negative control was not used. 
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B. Phvsical Svstem: 1 
l 

a commercial mixture; 

2) Water must be free of pollutants. 

3) During the test, difference between 
highest and lowest measured salinities must 
be less than 10 !%o (parts per'thousand). 
Should be measured daily. 

4) Salinity should be between 15 and 30 %o. 

5) pH should be measured at the beginning, 
end of test and weekly. 

6 )  DO must be measured @ each conc. @ 
least once a wk. 

7) See details in ASTM E- 1 19 1. 

- 

2) Pesticides, PCBs, and metals ere not 
detected. + I 

1 
4) Salinity was 20 %O at test prep ation. 
Maintained at 20 k 3 1 
5) pH was 7.9 at test preparation. 1 

6) DO was 9.7 mg/L at test prepar tion. r 
Dissolved oxygen concentration, 
salinity were measured daily in each 
of each treatment level and the 
control solutions throughout the 
period. 
-- 

Test Temperature: 
1)  Measured daily in one chamber and at 
least 3 times in all chambers. 
2) Mean measured temperature for each 
chamber at test termination should be within 
1 "C of selected test temperature. 
3) Each individual measured temperature 
must be within 3°C of the mean of the tirne- 
weighted averages. 
4) For mysid shrimp, 27OC is recommended. 
5) Whenever temp. is measured concurrently 
in more than one test chamber the highest & 

pH and 
replicate 

solvent 
exposure 

A Visitherm submersible heater w s used in 
each tank to maintain test solution 
temperature at 25 It 2 "C. Temper e was 
measured daily in each replicate o each 
treatment level and solvent control 1 I 
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lowest temp. must not differ by more than 
2°C. 

Photoperiod: Recommend 16L/8D. I 16L/8D 1 
14L/1 OD also acceptable. I I 

Dosing Apparatus: 
1) Intermittent flow proportional diluters or 
continuous flow serial diluters should be 
used. 

2) A minimum of 5 toxicant concentrations 

Toxicant Mixing: 
1) Mixing chamber is recommended but not 
required; 

r Three toxicant concentrations we e studies. 

3) with a dilution factor not greater than 0.5 
and controls should be used. 

2) Aeration should not be used for mixing; 

A dilution factor of 0.5 was used. 1 

3) It must be demonstrated that the test 
solution is completely mixed before intro. 
into the test system; 

2) Due to the anaerobic nature of arine P sediments, aeration with oil-fiee a r was 
utilized throughout the test. I 

Test Vessels: 
1)  Material: all glass, No. 3 16 stainless steel, I Glass aquaria and pairing 

4) Flow splitting accuracy must be within 
10%. 

or perflorocarbon plastic 
Test Chambers: 

1)Most common: 300x450~150 mrn deep 
with solution depth of 100 mm. 
2) Should be covered. 
Test Compartments (within 

chambers): 
1) Size: 250 ml beaker with side cutouts 

1 
I 

I 

used. 

covered with nylon mesh or stainless steel 
screen. 

Cylindricd glass jars with 5. iameter 
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3) 90 or 140 rnm inside dia. glass Petri dish 
collars made of 200 - 250 urn 

Flow Rate: 
1) Flow rates should provide 5 to 10 volume 
additions per 24 hr. 
2) Flow rate must maintain DO at or above 
60% of saturation and maintain the toxicant 
level. 
3) Meter systems calibrated before study and 
checked twice daily during test period. 

Aeration: 

Not applicable for a static study. 

I 
I 

I 

Aeration with oil-fi-ee air was util zed , 

1) Dilution water should be aerated to insure throughout the test. 
DO concentration at or near 100% saturation. 

I I 

2) Test tanks may be aerated. 1 
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I I 

C. Chemical Svstem: 

Concentrations: 
1) Minimum of 5 concentrations and a 

2) Toxicant conc. must be measured in one 2) ~ d r  the first two replicates o 
tank at each treatment level every week. 

inadvertently dosed. 

affect any life stage. 

since there was no dose-response 

4) The measured conc. of the test material of 
any treatment should be at least 50% of the 
time-weighted average measured conc. for 
>lo% of the duration of the test. 

4) Measured concentrations were 
2pproximately 20% to 40% of no inal at 
Day 4. 1 I 
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5) The measured conc. for any treatment 
level should not be more than 30% higher 
than the time-weighted average measured 
conc. for more than 5% of the duration of the 
test. 

ethanol. I 1 

5) 

Solvents: 
1) Should not exceed 0.1 ml/L in a flow- 
through system. 
2) Following solvents are acceptable: 
triethylene glycol, methanol, acetone, 

Comments: I 

1) Solvent prepared at a concentr tion of 0.1 
mL/L for this static system. 1 , 
2) Acetone was used as a solvent. 

The test system also included sediments. The study report included the followi 
the sediment. "The sediment used during this study was collected fiom Little 
Wareham, Massachusetts. Prior to use and characterization, the sediment was 
through a 2.0-mm sieve to remove large particles. The sediment used in this s 
characterized by Agvise Laboratories, Northwood, North Dakota, as having a 
carbon of 2.7%, a particle size distribution of 77% sand, 14% silt and 9% cl 
percent moisture at 1/3 bar (water holding capacity) of 19.2%. Prior to alloc 
vessels, a sample of the sediment pore water was collected by centrifbgati 
total ammonia. The concentration of ammonia in the pore water was 18.6 
was below levels that would affect the performance of the test. A representative s 
sediment source was analyzed for the presence of pesticides, PCBs and to 
Inc., Braintree, Massachusetts. None of these compounds were detected 
would be considered to have an adverse impact on the results of the test." 

11. REPORTED RESULTS: 

Quality assurance and GLP compliance Yes. I 
statements were included in the report? 

I Controls: 
1) Survival of the first-generation controls I 1) Survival of parental females wa 
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inadvertently dosed). Survival of 'uvenile 
females was 100%. Survival was adjusted f o ~  
impingement. 1 

2) At least 75% of the paired 1'' generation 
females in the controls produced young 

2) Number of live young produced per 
female 

2) On day 14,87% of females in e three 
pooled solvent control replicates ad 
produced young, although not all arental 
females that produced young wer still alive. i 

3) The average number of young produced by 
the 1 generation females in the control(s) 
was at least 3. 

Data Endpoints must include: 
1) Survival of first-generation mysids 

Female 
Male 

3) Dry weight of each first-generation mysid 
alive at the end of the test 

Female 
Male 

4) Length of each first-generation mysid 
alive at the end of the study 

Female 
Mde 

5) Incidence of pathological or histological 
effects; 

2) The ratio of the total number o 
produced to the total number of 
chamber per reproductive day 
individual data not reported. , 

i 

Average number of young produced 
solvent control was >3 for all 
However, the average number of 
the inadvertently dosed control 
1.8. 

Individual lengths and weights of 1 
surviving males and females were ecorded 
for each replicate of each concentr tion and 
the solvent control. I 

in the 
replicates. 

young in 
replicate was 

5) Data not reported. I 
I 

~ 
Survival of first generation male 
mysids was evaluated. 

6) Observations of other effects or clinical 
signs. 

6) Observations were inadvertent14 not 
conducted. 



DP Barcode: D321165 MRID NO.: ,466191-03 - - 

I 

Guideline Criteria 

fi Yes 
At a minimum, individual data should be 
included for: 
1) surviving 1st generation and mysids. - 
2) Number of live young produced per 
female. 
3) Individual length measurements of and - - 
mysids. 
4) Individual dry weight measurements for 

1) Survivors reported. 

2) Total number of live young 
group of females per 

- 
and mysids at the end of the test. - Individual lengths and dry weights reported. 
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Results tables from the study report are presented below. Water and sediment , 
measurements are presented in study tables 2 and 3, and effects data summaries are 1 
presented in Tables 4 and 5 of the study report. These tables are included below. I 

Ta bke 2, Concentroltims of fipronil measured ia 
during Br! 2&lay lifheyrcle exposure of mysids 
in ~t wafer-sediment: system. 

On t a t  drty 0. he  mn&~f sample wmas@d oEa ~ m p a 3 i t e  sampli: afreplimt~s A-Cf, ' llx meaR solvent conmi uaiw an day O rrs&W In a m e a d  ecln*ntrsbo of 14 ng r,i,&, swstirrg one 
cmtmls were lnadvertertrfy Qse wCh ftpranii. Therefore an day i ,  911 ~ p l i c m  sotvent contmi smp113~' were 
wpw&teiy. For the rern&n& d tke  sflad& wivent wntrd samples were xmved smriimy ta the EmWnt 
(i.c., %l&mting between intewsIs). 
IrlS = Not %mgs$cd 
NA -Mot Analpi.3. %*I+? tahn from repZic11Ist W md archived. * A-ium heater fa3lcd in @xj%un: tank $4 %is raplieale w a  nol inciuded L Ctia anaiysis &r &y 0. 
QC' = Quafity Canhi 58mpk. B ~ r m t  m v c q  af wtt m p t e  is pct:mted is tfre M h  
QG sample b f an &st day 4 2s belaw &@&ion $bit due to mmh cIiffiarltics with I"@ simp&. i 

3Ydmiasl Overiy#ag W&kt 
Catweatration Ittmsad ConcmtrrttEan fag n.iAgL) 

(ng zr.i./L) ReptEcate Day 0 Meaia Bay l Day 4 Meaa llay f MMBI Day L4 Mtrnrt Wg 2 i M a n  Elay 28 Maan 
Solvent A I 4 *  4 . 0  &A 4.0 44.0 .14,0 NA ~4.~0 4 . B  4.0 WAJ -riS.O 
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Based on the measured concentrations, the mean measured concentration was 14 
and 4.3 ng/L at the nominal 60 ng/L, 30 ng/L, and 15 ng/L exposure groups, 

Table 3. Concentrations of fipronil measured in sediment samples 
28-day life-cycle exposure of mysids (Americamysis bahia) in 
water-sediment system. 

Nominal Sediment 
Concentration Measured Couceatration (ng a.i./kg) 

{ng a.i.fL) Day 0 Day 4 Day7 Day 14 Day 21 Dpy 28 

QC =Quality Control sample. Percent recovery of each sample is presented in  the table. 1 
Percent recovery for this QC sample was outside of the established range (i.e., 70.0 to 120%, Appendix 3). 
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Table 4. Summary of endpoints for the water-sediment life-cycle exposure of mysids (A ericanpis bahia) to - 
fipranil. 

Group I Means (Standmi Deviation) Group 2 Means @t~ndard LkvMii) I~rrecmadnpl 

Nominal Female I ofO[fspring I Female #of Offspring Male Male Femille Female ( ' #of 

Mysids, Means (Standud IleviaUon) 

X of 

Conceatration % Per 

Note: Female survival was adjusted for organisms lost due to impingement 
All replicate data are presented in Appendix 4. 

Solvent 

Cwlrol' 92 (1 4) 0 59 (0 14) 

l a Repl~cate B of the solvent control was excluded from analysis due to contamination. 
Staushcally different compared to the solvent cantrot, using Bonfemnl T-test, however was not considered bioiogtcally relevant 

7'0 per Length Weigbt Length Weight 

100 (0) 1 2  (031) 7.1(036) 0.94 (0.14) 11 (0.16) 1 210 11) 1 (81) 46 (10) 535 (83) 

Toxicitv Observations: 

Imma Mature Population 

fng a.i.fL) Smrvival Reprod. Day Survival Reprod. Day Imm) (ma) (mml (md 
I 

In addition to the endpoints presented in the preceding table, the total number of fie 
ranging mysids were evaluated. The study report indicates that "the total number of 
immature mysids in the 15,30 and 60 ng a.i./L treatment levels was 480,397 and 
respectively, and was not statistically different from the solvent control (489), based 
on Williams' test. The total number of mature mysids in the 15,30 and 60 ng a.i./L, 
treatment levels were 3 1,41 and 42, respectively, and was not statistically different 
from the solvent control (46), based on Williams' test. The total free-ranging mysids 
in the 15,30 and 60 ng a.i./L treatment levels were 5 1 1,438 and 404, respectively, 
and was not statistically different fi-om the solvent control (535)' based on Williams' 
test." 

Mysids (fw-ran*) 
I 
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Reported Statistical Results: 

Most sensitive end~oint: 

1 Length 60 ng/L 

Comments: 

The time weighted average concentrations were as follows: 

Nominal Concentration: 60 nglL 
Mean Measured Concentration: 14 ng/L 

Nominal Concentration: 30 ng/L 
Mean Measured Concentration: 7.5 n@L 

Nominal Concentration: 15 ng/L 
Mean Measured Concentration: 4.3 ng/L 

Mean measured concentrations assumed that levels that were below the level of detedtion of 4 
ngL were equal to l/z the detection limit (2 ng/L). 

I 

Given that fipronil concentrations decreased dramatically over the study duration, m e b  
measured values were used to define toxicity endpoints fiom this study. 

I I 

12. Reviewer's Statistical Results: 

The reviewer performed statistical analyses using Toxstat statistical software. The 
conclusions with respect to statistical significance are equivalent to the study 
However, there was a trend of decreasing population over time (study table 
population effect did not reach statistical significance when compared to 
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however, these results appear to be biologically relevant because there was a conceitration- 
response trend and the total number of mysids was approximately 25% lower than 
highest mean measured concentration of 0.014 ug&. Therefore, based on a 
number of fiee-ranging mysids, the NOAEC appears to be between 0.004 
and 14 ng a.i./L). 
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Attachment 1. Effects Data Tables 

b n r J  Rep f ida ji 9 h F ~ ~ d e * / ~ ~ ~ 1 ~ # f i a n a i c 1  Ai 76 NShfcmalt axti* FadcsC.m.licdkt S d A - e # T t ~ h m . F J  per 
COW w$rred clmd wa.@ Sum& Swnai drad mwuigdrmpiw~d m v a i  % f~&6 $7. Pru& % .days ~qmrday ~~ep*w s 

fag Al.a.3 matts f& PCmP P p C W  f;idp@ed) mrr rM Dm, Ywmg l a b  :: (Rep3 cuanc * 
i-f I 
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30 2A 5 3 U O 1 0 0 7 3 U ~  IM i00 0 S 146 2 @s? 
rn 3 3 ~ S W  2 L IOCI fatl F FOR 3a 2 m  
2c 1: 3 8 8 8 0  z I %(XI fro 5 yfi 6~ 14~m 
211 TFRAIikATrD 

mean 7.5 7.3 2.7 7.8 7.5 77 7.5 7.7 7.9 7.2 7.8 7 8 7.5 
mddev. 0.29 0.22 0.50 0.13 6.64 U.35 026 0.14 0.B 038 0.21 0.12 0.33 
rrj, 7 3 7.11 7.1 ?? 7 0  7 3  7 2  7.6 7.4 6 9 7 6  7.7 7 3  
max 3.8 7.5 H.2 8.0 7.9 7 9  7.7 7.8 8.4 7.6 7.9 7 9 7.9 
n 3 5 4 3  1 3  3 2 9 3 2  
COY *%h 3% 6% 2% 9 %  4% 4% 2% 5% 5% 3?& 1% 4% 

7.3 7.7 
0.35 0.17 
7.1 73 
7.4 7.9 

3 4 4 4  

2% 2% 
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Fzpronil- 18 Day Mysid Life Cytie @'a(er-Scdmnl). Fernale Length [mj 986.6163 1 
I 

mean 
std.dw. 
mn 
mar 
n 

COY 

~.iPddctr. 

tnin 
zmx 
n 

eov 
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- -- - - -- 7-- 

Fipmil- ZR Day Myrid Life Cycle (W&r-Sedhexit> - Wic Dry We@% (mg) 986 6163 

_11. - - . _ l _ . l - _ ~ _ " _  _ 
Solvent ConM 35% ~.IJ% 30 ng a.fA 4 a[.& 

A ~ ~ C D  A B C D  A B C D  A I D C D  
I 

3nW.n 

srd.dev. 
nin 

max 
n 
CCIY 

mrm i.29 1.23 1.05 1.18 126 2625 1-30 226 f.30 1.12 1.12 
~tddcv. 0.37 0.13 0.15 0.05 O.t5 0.07 0-01 0.24 0.37 0.3% 

min 1.29 0.96 0.94 9.96 1.22 1.08 1.Z 1.25 1.03 0.70 073 1.18 1.3 1.12 0.80 
mw 9 1.65 1.19 127 1.29 138 1.38 1.21 1.61 136 1.49 
n 1 3 3 4  2 3 4 2  5 3  3 
GQV 0% 30?4 IZYo 12% 4% 1ZYv SVQ I% f8% 33% 34% 

Fiprcnil- 28 Bay M>sidLfe Cycfe ( W a t e r - S d i )  - F m l e  Lhy Weight {mg] W6.6i 63 
Solvent Cctnlml i5 ng a.1.h 30 np, rl& tic 

- 
ng &I.& 
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I 

Populotlon cmsao of free-ranging myslds  of mmlnatieri ef tbe ZS-day sediment I 

water Hfesyde q w m e  to FQmniL I 

** RepItcata D of the 30 n@L tratment lev4 w fast $ue to a broken beater. 

2 3  I 
i 
I 
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