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6. DISCLAIMER: This document provides guidance for EPA and PMRA reviewers on how to 
complete a data evaluation record after reviewing a scientific study concerning the acute toxicity 
of a pesticide to shrimp. It is not intended to prescribe conditions to any external party for 
conducting this study nor to establish absolute criteria regarding the assessment of whether the 
study is scientifically sound and whether the study satisfies any applicable data requirements. 
Reviewers are expected to review and to deternine for each study, on a case-by-case basis, 
whether it is scientifically sound and provides sufficient information to satisfjr applicable data 
requirements. Studies that fail to meet any of the conditions may be accepted, if appropriate; 
similarly, studies that meet all of the conditions may be rejected, if appropriate. In sum, the 
reviewer is to take into account the totality of factors related to the test methodology and results 
in determining the acceptability of the study. 

7. STUDY PARAMETERS 

Age or Size of Test Organism: 524 Hours 
Definitive Test Duration: 96-hours 

Study Method: Static 
Type of Concentrations: Mean-Measured 

8. CONCLUSIONS: 

Results Synopsis 
LCs0: 1.1 mg ai/L 95% C.I.: 0.84-1.5 mg ai/L 
NOAEC: 0.37 mg ai/L 
Probit Slope: 2.23 

9. ADEOUACY OF THE STUDY 

A. Classification: Acceptable c j  

B. Rationale: The deviations noted below did not appear to affect the results of the study. 

C. Repairability: N/A 

10. BACKGROUND 

11. GUIDELINE DEVIATIONS 

1. Pre-test health and mortality of the test organisms were not reported. 
2. The salinity of the dilution water used (32-34 ppt) is higher than in the Guideline of 20 ppt. 

These deviations did not appear to affect the results of the study. 
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12. SUBMISSION PURPOSE: This study was submitted for the purposes of new chemical 
registration for Pyrasulfotole (AE 03 17309). 
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13. MATERIALS AND METHODS 

A. Test Organisms 

Species 
Preferred species are Americamysis babia 
(formerly Mysidopsis bahia), Penaeus 
setzyerus, P. duorarun, P. aztecus and 
Palaemonetes sp. 

& 
Juvenile, mysids should be 
# 24 hours old 

Supplier 

All shrimp are from same source? 

Guideline Criteria 

AU shrimp are from the same year class? 

f 

R v G e d  Infirmation 
L 

Americamysis bahia 

524 Hours 

In-house laboratory cultures 

Yes 

Yes 

Acclimation Period 14 days 
minimum 10 days 

Wild caught organisms were quarantined NIA 
for 7 days? 

Were there signs of disease or injury? Not reported 

If treated for disease, was there no sign of Not reported 
the disease remaining during the 48 hours 
prior to testing? 
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Guideline c i teha  I ,  ~qhrt:ed Information 

Feeding 
No feeding during the study and no feeding 
for 24 hour before the beginning of the test if 
organisms are over 0.5 g each. Mysids should 
be fed throughout the study. 

I Pretest Mortalitv 
<3% mortality 48 hours prior to testing 

Mysids were fed live brine shrimp (Artemia 
salina) nauplii once daily during the 
acclimation period and definitive test. The 
size of the test organisms was not provided. 

Not reported 

C. Test System 

Source of dilution water 
Soft reconstituted water or water ftom a 
natural source, not dechlorinated tap water 

Does water support test animals without 
observable signs of stress? 

Salinitv 
30-34 %o(parts per thousand) for marine 
(stenohaline) shnmp and 10- 17 %for 
estuarine (euryhaline) shrimp, weekly range < 
6 %o 

I Water Tem~erature 
Approx. 22 + 1 EC 

DH 
8.0-8.3 for marine (stenohaline) shrimp, 7.7- 
8.0 for estuarine (euryhaline) shrimp, monthly 
range < 0.8 

Dissolved Oxv~en 
Static: 3 60% during lst 48 hrs and 3 40% 
during 2nd 48 hrs, Flow-through: 3 60% 

Filtered natural sea water collected fi-om the 
Cape Cod Canal, Bourne, Massachusetts. 

Yes 

32-34%0 The salinity of the dilution water 
used is higher than in the Guideline of 20%. 

5.5-7.5 mg/L (>60% throughout definitive I 
test) 
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Total Organic Carbon c2.0 mgL for the month of June 2004. 
Should be <5 mg/L in reconstituted seawater 

Tme of Dilution Svstem 
Must provide reproducible supply of toxicant 

A 

I 

b. d 

Flow Rate 
Consistent flow rate of 5- 10 ~01124 hours, 
meter systems calibrated before study and 
checked twice daily during test period 

Chideline Criteria 

, NIA; static conditions were used 

~&rted Inf~rmatiw 

NIA; static conditions were used 

Biomass Loading; Rate Not reported 
Static: # 0.8 g/L at # 17EC, # 0.5 g/L at > 
17EC; flow-through: # 1 g/L/day 
(NIA for mysids) 

Photo~eriod 
16 hours light, 8 hours dark 

16 h light, 8 h dark; sudden transitions from 
light to dark were avoided 

Solvents Solvent: N/A; a solvent was not used 
Not to exceed 0.5 ml1L for static tests or 0.1 Maximum conc.: NIA 
ml/L for flow-through tests 
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D. Test Design 

Guideline Criteria Reported Infomation 
i 
I 

Ranee Findine Test 
If LCs0 > 100 mg/L with 3 0 shrimp, then no 
definitive test is required. 

A 96-hour static range-finding test was 
conducted by exposing 20 mysids (2 reps of 
1 0 mysids/rep) to nominal concentrations of 0 
(negative control), 0.10, 1 .O, 10.0 and 100 mg 
ai/L, with the exception of the 1.0 mg ai/L 
treatment level which only contained one 
replicate of 10 mysids. At test termination, 
mortality was 40,95 and 100% at the 1 .O, 10 
and 100 mg ai/L, respectively. No mortality 
or sub-lethal effects were observed at the 
control or 0.10 mg ai/L treatment level. 
Based on these results and after consultation 
with the study sponsor, nominal 
concentrations of 0 (negative control), 0.1 0, 
0.20,0.40, 0.80, 1.6, 3.2, 6.4 and 13 mg ai/L 
were selected for th'e definitive toxicity test. 

Nominal Concentrations of Definitive Test 0 (negative control), 0.10,0.20,0.40,0.80, 
Control & 5 treatment levels; 1.6,3.2,6.4 and 13 mg ai/L 
a geometric series in whch each 
concentration is at least 60% of the next 
higher one. 

Number of Test Organisms 
Minimum 20/level, may be divided among 
containers 

Test organisms randomly or impartially Yes 
assigned to test vessels? I 
Biological observations made every 24 
hours? I Yes 
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Guideline Criteriq , Repa@& Infomation 

Water Parameter Measurements 
1. Temperature 

Measured constantly or, if water baths 
are used, every 6 hrs, may not vary > 
1EC 

2. DO and VH 
Measured at beginning of test and ever 
48 h in the high, medium, and low 
doses and in the control 

Chemical Analvsis 
needed if solutions were aerated, if chemical 
was volatile, insoluble, or known to absorb, if 
precipitate formed, if containers were not 
steel or glass, or if flow-through system was 
used 

14. REPORTED RESULTS 

A. General Results 

Temperature was measured daily in each test 
vessel and continuously in replicate B of the 
0.80 mg ai/L treatment level. 

DO and pH were measured daily in each 
replicate test vessel. 

One sample was removed and analyzed from 
each treatment level and the control at each 
sampling interval. At test initiation, samples 
were removed fron the intermediate vessel 
prior to division into replicate test vessels, 
and at test termination samples were removed 
from a composite of replicates A and B. 

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

Recovew of Chemical 92-99% of nominal 

Control Mortality 0% 
Not more than 10% of control organisms may 
die or show abnormal behavior. 

Raw data included? Yes 

Signs of toxicity (if any) were described? Yes 
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Control <0.0099 20 0 0 0 0 - - -  
0.10 0.093 20 0 1 1 1 

0.20 0.20 20 0 1 1 1 

0.40 0.37 20 0 0 1 1 

0.80 0.75 20 0 0 8 8 

1.6 1.5 20 0 2 10 10 

3.2 2.9 20 0 3 15 18 

6.4 6.2 20 0 5 14 19 

13 12 20 0 6 18 20 

Other Significant Results: 

At the 24-hour observation interval, lethargy was observed in the mean-measured 1.5,2.9 
and 6.2 mg ai/L treatment levels and erratic swimming was observed in the mean-measured 
6.2 and 12 mg ailL treatment levels. At the 48-hour observation interval, one mysid in the 
mean-measured 1.5 mg ai/L treatment level was lethargic and on the bottom of the test 
vessel, several mysids were lethargic in the mean-measured 6.2 mg ai/L treatment level and 
all surviving mysids in the mean-measured 12 mg ai/L treatment level were swimming 
erratically. At 72- and 96-hours, no sub-lethal effects were observed in the control or any 
of the treatment levels. 
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B. Statistical Results 

I Method: The 96-hour LC50 value (and 95% C.I.) was determined by comparing the 
cumulative mortality data of the treatment levels to the control using the probit analysis. 
The NOAEC value was determined by visual enumeration. 

96-hr LC50: 1.1 mg ai/L 95% C.I.: 0.84-1.5 mg ai/L 
NOAEC: 0.37 mg ai/L 
Probit Slope: Not reported 

15. VERIFICATION OF STATISTICAL RESULTS 

Parameter Result 

Binomial Test LC50 (C.I.) 1.5 (0.37-2.9) mg ai/L 

Moving Average Angle 1.1 (0.83-1.5) mg ai/L 
LCso (95% C.I.) 

Probit LC50 (95% C.I.) 1.1 (0.84-1.5) mg ai/L 

1 Probit Slope 

NOAEC 1 0.37 mgai/L 11 
REVIEWERS' COMMENTS: 

The reviewers' results were identical to those of the study author. The study author's 
results were based on the mean-measured concentrations which had been previously 
corrected for the purity of the test material (95.4%). 

Analytical verification of the nominal concentrations yielded mean-measured 
concentrations of <0.0099 (<LOQ; negative control), 0.093,0.20,0.37,0.75, 1.5,2.9,6.2 
and 12 mg ai/L. 

All test solutions were observed to be clear and colorless with no undissolved test material, 
with the exception of the nominal 13 mg ai/L exposure solution which was observed to be 
slightly beige in color. 
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The criteria used for determining death were the absence of mobility and failure to respond 
to gentle prodding. 

The in-life portion of the 96-hour acute toxicity test was conducted between June 4 to June 
8,2004. ' 
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APPENDIX I. OUTPUT OF REVIEWER'S STATISTICAL VERIFICATION: 

NUMBER NUMBER PERCENT BINOMIAL 
EXPOSED DEAD DEAD PROB . (PERCENT) 

9.5367423-05 
2.0027163-03 
2.0122533-02 
58.80985 
25.17223 
2.0027163-03 
2.0027163-03 
2.0027163-03 

THE BINOMIAL TEST SHOWS THAT -37 AND 2.9 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 1.5 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
LC50 95 PERCENT CONFIDENCE LIMITS 
1.126335 .8313546 - 1.537068 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H GOODNESS OF FIT PROBABILITY 

6,4647423-02 1 -2311946 

SLOPE = 2.230896 
95 PERCENT CONFIDENCE LIMITS = 1.663671 AND 2.79812 

1.110686 
95 PERCENT CONFIDENCE LIMITS = .835206 AND 1.480244 

-2994425 

SUMMARY OF FISHERS EXACT TESTS 
............................................................................ 

NUMBER NUMBER SIG 
IDENTIFICATION EXPOSED DEAD (P=. 05) 

----- ......................... ----------- ----------- ------- 
CONTROL 2 0 0 
0.093 2 0 1 
0.20 2 0 1 
0.37 20 1 
0.75 2 0 8 x 

1.5 2 0 10 x 

2.9 2 0 18 * 
6.2 2 0 19 * 
12 2 0 2 0 * 



FISHERS EXACT TEST 
............................................................................ 

I _-----_-_------_--_------------------------_--------------_--_-------------- 
NUMBER OF 

........................................ 

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS 
.......................... ----- ----- --------------- 

CONTROL 2 0 0 2 0 

TOTAL 3 9 1 4 0 
............................................................................ ............................................................................ 

CRITICAL FISHERS VALUE (20,20,20) (p=0.05) IS 15. b VALUE IS 19. 
Since b is greater than 15 there is no significant difference 

between CONTROL and TREATMENT at the 0.05 level. 

FISHERS EXACT TEST 
---_-_------_--_-_---------------------------------------------------------- _-_---------_-------------------------------_------------------------------- 

NUMBER OF 
........................................ 

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS 
.......................... ----- ----- --------------- 

CONTROL 2 0 0 2 0 

0.20 19 1 2 0 
............................................................................ 

TOTAL 3 9 1 4 0 
--_-_---------------_------_------------------------------------------------ ----_-------_--------------------------------------------------------------- 

CRITICAL FISHERS VALUE (20,20,20) (p=0.05) IS 15. b VALUE IS 19. 
Since b is greater than 15 there is no significant difference 

between CONTROL and TREATMENT at the 0.05 level. 

FISHERS EXACT TEST 
............................................................................ ............................................................................ 

NUMBER OF 
........................................ 

IDENTIFICATION 
.......................... 

ALIVE DEAD 
----- ----- 

TOTAL ANIMALS 
--------------- 

CONTROL 



TOTAL 3 9 1 4 0  
............................................................................ -_-_-------------_---------------------------------------------------------- 

CRITICAL FISHERS VALUE ( 2 0 , 2 0 , 2 0 )  (p=O. 05 )  I S  1 5 .  b VALUE I S  1 9 .  
Since b is greater than 1 5  there is no significant difference 

between CONTROL and TREATMENT at the 0 . 0 5  level. 

FISHERS EXACT TEST 
............................................................................ -_-------___---------------------------------------------------------------- 

NUMBER OF 
........................................ 

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS 
.......................... ----- ----- --------------- 

CONTROL 2  0  0  2 0  

0 . 7 5  1 2  8 2  0  
............................................................................ 

TOTAL 3 2 8 4 0  
............................................................................ ............................................................................ 

CRITICAL FISHERS VALUE ( 2 0 , 2 0 , 2 0 )  (p=O. 05 )  IS 1 5 .  b VALUE IS 1 2 .  
Since b i s  less than or equal to 1 5  there is a significant difference 
between CONTROL and TREATMENT at the 0 . 0 5  level. 

FISHERS EXACT TEST 
............................................................................ ............................................................................ 

NUMBER OF 
........................................ 

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS 
.......................... w e - - -  ----- --------------- 

CONTROL 2 0  0  2  0  

1 . 5  1 0  1 0  2  0  
............................................................................ 

TOTAL 3 0  1 0  4 0  
............................................................................ ............................................................................ 

CRITICAL FISHERS VALUE ( 2 0 , 2 0 , 2 0 )  (p=0 .05 )  I S  1 5 .  b VALUE I S  1 0 .  
Since b is less than or equal to 1 5  there is a significant difference 
between CONTROL and TREATMENT at the 0 . 0 5  level. 
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FISHERS EXACT TEST 

............................................................................ ............................................................................ 
NUMBER OF 

........................................ 

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS 
.......................... ----- ----- --------------- 

CONTROL 2 0  0  2 0  

TOTAL 2 2  1 8  4 0  
............................................................................ ............................................................................ 

CRITICAL FISHERS VALUE ( 2 0 , 2 0 , 2 0 )  (p=0 .05 )  IS 1 5 .  b VALUE IS 2 .  
Since b is less than or equal to 1 5  there is a significant difference 
between CONTROL and TREATMENT at the 0 . 0 5  level. 

FISHERS EXACT TEST 
............................................................................ ............................................................................ 

NUMBER OF 
........................................ 

IDENTIFICATION 
.......................... 

ALIVE DEAD 
----- ----- 

TOTAL ANIMALS 
--------------- 

CONTROL 2  0  0 2  0  

TOTAL 2 1 19 4 0  
............................................................................ ............................................................................ 

CRITICAL FISHERS VALUE ( 2 0 , 2 0 , 2 0 )  (p=0 .05 )  IS 1 5 .  b VALUE IS 1. 
Since b is less than or equal to 1 5  there is a significant difference 
between CONTROL and TREATMENT at the 0 . 0 5  level. 

FISHERS EXACT TEST 
............................................................................ ............................................................................ 

NUMBER OF 
........................................ 

IDENTIFICATION 
.......................... 

ALIVE DEAD 
----- ----- 

TOTAL ANIMALS 
--------------- 

CONTROL 2 0  0  2 0  



TOTAL 2 0 2 0 4 0 
_--_-_-__----______--------------------------------------------------------- ---____-__-__-_____--------------------------------------------------------- 

CRITICAL FISHERS VALUE (20,20,20) (p=0.05) IS 15. b VALUE IS 0. 
Since b is less than or equal to 15 there is a significant difference 
between CONTROL and TREATMENT at the 0.05 level. 

SUMMARY OF FISHERS EXACT TESTS 
............................................................................ 

GROUP IDENTIFICATION 
----- ......................... 

CONTROL 
1 0.093 
2 0.20 
3 0.37 
4 0.75 
5 1.5 
6 2.9 
7 6.2 
8 12 

.................................. 

NUMBER NUMBER SIG 
EXPOSED DEAD (P=. 05) 

----------- -----_--_-_ _-__-_-  
2 0 0 
2 0 1 
2 0 1 
2 0 1 
2 0 8 * 
2 0 10 * 
2 0 18 * 
2 0 19 * 
2 0 2 0 * 

...................................... 


