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CONCLUSIONS: This study is scientifically sound and
fulfills the guideline requirements for a fish early life-
.stage toxicity test. Based on the most sensitive parameter
(larval length), the NOEC and LOEC for fathead minnows
exposed to ZA1296 were 11 and 23 ppm, respectively. The
geometric mean MATC was determined to be 16 ppm.

ADEQUACY OF THE STUDY:

A. Classification: Core

B. Rationale: N/A

C. Repairability: N/A
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MRID No. 445050-11

8. MAJOR GUIDELINE DEVIATIONS: The dilution water consisted of
~dechlorinated tap water. :

9. MATERIALS AND METHODS:

A. Biological System:

- Gﬂiaéiihéfcriteria;w”f‘ 71m,: vRepoftéd’Information

Species: A freshwater or :
saltwater fish species. Pimephales promelas

Source: Commercial fishery, In-house brood stock
wild, or brood stock. :

Age at beginning of test: . :
Embryos 2 to 24 hours old. <24 hours old at initiation

Replicates: Minimum of 20 20 embryos/incubation cup,
embryos per replicate cup, 4 1 cups/chamber,

replicates per concentration. 4 replicate chambers/level.
Minimum of 30 fish per treat- At least 16 fish/chambér, ,
ment for posthatch exposure. 4 replicate chambers/level.
Posthatch: % of embryos that 93% egg hatch in the control

produce live fry must be > 50% group .
in each control; % hatch in any | -

control embryo cup must be no 1.2 times

more than 1.6 times that in
another control cup.

Feeding: Fish should be fed at Larvae were fed three times a
least twice daily. Fish should day during the week and twice
not be fed for at least 24 hr a day on weekends. Up to day
prior to termination on day 32. | 3 post hatch, larvae received

: ' ' freshwater rotifers. After
Day 5, fry were fed brine
shrimp (Artemia salina).-
Diet was replaced with high
protein pelleted fish food
for one of the daily feeds
after Day 15. Food was
withheld 48 hours before
study termination.

Counts: At a minimum, live fish Embryos and fish were counted
should be counted 11, 18, 25, daily.
and 32 days after hatching.




MRID No. 445050-11

Guideline Criteria .

Controls: Avg. survival at end

of test must be >80%. Survival

in any control chamber must not
be <70%.

1 . Reported Information . .

Survival averaged 97% in the
control. Survival in each
control replicate was >94%.

COntrdlsz Negative control and
carrier control (when
applicable) are required.

Dilution water control; no

solvent was used.

.Comments: None

B. Physical System:

_uxdélinE,Criteria

. Reported Information

Test Water:

1) May be natural (well or
spring) or reconstituted
water. i

2) Water should be sterilized
with UV radiation and screened
for contaminants.

3) Hardness of 40-48 mg/L as
CaCo;, pH of 7.2-7.6

1) Filtered tap water
dechlorinated with sodium
thiosulphate.

2) The water was UV sterilized
and screened for contaminants.

3) Hardness of 44.6 mg/L as
CaCO;, pH of 6.63 - 7.94.

Test Temperature: Depends upon
test species; should not
deviate by more than 2°C from
appropriate temperature. For
fathead minnow, 25°C is
recommended.

24.2 - 25.1°C

Photoperiod: Recommend 16L/8D.

16 h light, 8 h dark

Dosing Apparatus: Intermittent
flow proportional diluters or
continuous flow serial
diluters should be used. A
minimum of 5 toxicant concen-
trations with a dilution
factor not greater than 0.5
and controls should be used.

Continuous-flow diluter

Control and 5 toxicant
concentrations with a dilution
factor of 0.5
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. Guideline Criteria

- ‘Reported Information

Toxicant Mixing: -

1) Mixing chamber is
recommended but not required;
2) Aeration .should not be used
for mixing;

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

4) Flow splitting accuracy
must be within 10%.

1).Mixing chamber used

2) No aeration of exposure
solutions

3) Mixing confirmed by
analysis

4) Flow splitting accuracy was.
not reported.

Test Vessels: All glass or
glass with stainless steel
frame.

12-L glass aquaria maintained -
with a test volume of

approximately 9.5 L.

Embryo.Cups: 120 mL glass jars
with bottoms replaced with 40

mesh stainless steel or nylon

screen.

Glass cylinders (50-mm
diameter) with 470-pgm nylon
screen mesh bottoms.

Flow Rate: Flow rates to
larval cups should provide 90%
replacement in 8-12 hours.
Flow rate must maintain DO at
above 75% of saturation and
maintain the toxicant level.

Approx.

6 volume additions/24
hours. :

‘DO and chemical concentrations

confirmed by analysis.

Aeration: Dilution water
should be aerated to insure DO
concentration at or near 100%
saturation. Test tanks and
embryo cups should not be
aerated. :

DO 280% (6.8 mg/L) of
saturation at all times

Comments: None

445050-11




"C. Chemical System:

MRID No. 445050-11

uideline Criteria

Reported Information

Concentrations: Minimum of 5
concentrations and a control,
all replicated, plus solvent
control if appropriate.

= Toxicant conc. must be
measured in one tank at each
toxicant level every week.

- One concentration must
adversely affect a life stage
and one concentration must not
affect any life stage.

20,

- Negative control, 12.5, 25,
50, 100, and 200 mg/L.

- Samples from one replicate
of the control and each test
concentration were collected
on Days 0, 2, 3, 11, 18, 24,
and 31. Samples were
collected from all replicates
of the 50, 100, and 200 mg/L
treatment levels on Days 5,
and 36;. and from all
replicates of the control
12.5, and 25 mg/L treatment
levels on Days 1, 13, and 28.

= LOEC and NOEC were obtained.

Other Variables:
DO must be measured at each
conc. at least once a week.

DO was measured at Day 0 and
then twice weekly in all
replicates throughout the
test. -

Solvents: Should not exceed
0.1 mL/L in a flow-through
system. Following solvents are
acceptable: dimethylformamide,
triethylene glycol, methanol,
acetone, ethanol.

No solvent was used

Comments:

To aid in the dissolution of the test substance

58 g of sodium hydroxide was added to the initial stock

solution. -

Mean measured concentrations were 88-97% of nominal.




10. REPORTED RESULTS:

MRID No. 445050-11

‘Guideline Criteria

Data Endpoints must include:

~ Number of embryos hatched;

- Time to hatch:;

- Mortality of embryos,
larvae, and juveniles;

- Time to swim-up (if
approp. ) ;

- Measurement of growth;

histological effects;
- Observations of other

- Incidence of pathological or

effects or clinical signs. -

Data include:

Reported Information

Number of embryos hatched;
"hatch day" (4 days):; .

time to swim-up (Days 3-6
post-hatch)

32-day post-hatch survival;
32-day post-hatch length;
32-day post-hatch wet welght
Clinical observations

Raw data included? (Y/N)

Yes

Comments:

The "hatch day" was determined to be that day on

which the greatest number of larvae were hatched, which was

exposure Day 4.

Effects Data

Tox1cant Mean 32-Day Total Wet
Concentratlon % Post- Length - Weight-
(mg/L) Hatch hatch % (mm) - (mg)
; Survival
Nominal Measured
Control <0.02 93 97 21.1 140
12.5 11 94 97 21.0 136
25 23 97 96 20.5 129
50 47 96 95 19.8" 123"
100 97 96 90 . 20.0" 133
200 190 91 95 18.9" 113"

*

~Statistically reduced compared to the cbntrol (p<0.05).




11.

12,

MRID No. 445050-11

Toxicity Observations: By Day 25.post-hatch,'éeveral fish

- in the 200 mg/L nominal treatment level appeared less active

with a number of individuals exhibiting spinal deformities
and lesions around the tail. One fish exhibited signs of
internal bleeding at the 25 mg/L concentration at day 25.
After day 28, fish from the three highest concentrations

- (50, 100, and 200 mg/L nominal) increasingly demonstrated

loss of balance, skin lesions in the tail area, and spinal
deformities.

Statistical Results: Proportional data was analyzed using 2
X 2 contingency tables. Data on growth were analyzed using
analysis of variance for parametric data and Wilcoxon’s Rank

Sum Test for nonparametric data. Results based on nominal .
concentrations.

NOEC: 12.5 mg/L LOEC: 25 mg/L MATC: 18 mg/L

Most sensitive endpoint: Physical symptoms

Comments: The LOEC was based on a single fry in the 25 mg/L
nominal concentration that exhibited signs of internal
bleeding.

REVIEWER'S STATIsTICAL RESULTS

Statistical Method: Williams’ test on arcsine transformed

.data for survival and hatchability; Dunnett’s test for

growth. Results based on mean measured concentrations.
NOEC: 11 ppm - LOEC: 23 ppm MATC: 16 ppm
Most sensitive endpoint: Larval 1éngth

Comments: None

REVIEWER'S COMMENTS: This study is scientifically sound and

fulfills the guideline requirements for a fish early life-
stage toxicity test using the fathead minnow. Based .on the
most sensitive endpoint (length), the MATC for fathead
minnows exposed to ZA1296 was between 11 and 23 ppm. The
geometric mean MATC was 16 ppm. This study is classified as
Core. :



ZA1296 - FATHEAD PERCENT HATCH

File: 44505011 ‘ Transform: ARC SINE(SQUARE ROOT(Y))
'WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP .. ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN _ MEAN . . MEAN

1 CONTROL 4 0.925 1.307 1.356
2 11 4 0.938 1.321 1.356
3 23 4 0.975 1.402 ' 1.356
4 47 4 0.963 1.374 1.356
5 97 4 0.963 1.378 1.356
6 190 4 0.913 1.290 1.290

ZA1296 - FATHEAD PERCENT HATCH

File: 44505011 ' Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
: - ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05  WILLIAMS FREEDOM
CONTROL 1.356 : .
11 . 1.356 0.718 - 1.73 = 1, v=18
23 1.356 0.718 1.82 = 2, v=18
47 1.356 0.718 1.85 ‘k= 3, v=18
97 1.356 0.718 1.86 = 4, v=18
190 1.290 0.238 1.87 = 5, v=18
s = 0.098 |

Note: df used for table values are approximate when v > 20.



ZA1296 - FATHEAD PERCENT SURVIVAL (32 DAYS)

File: 44505011 Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP . : ORIGINAL . TRANSFORMED - ISOTONIZED
IDENTIFICATION N 'MEAN - MEAN MEAN
1 CONTROL 4 0.970 1.391 1.394
2 11 4 0.972 1.397 1.394
3 23 4 0.960 1.374 ' 1.374
4 47 4 0.948 1.356 1.356
5 97 4 0.895 1.246 1.292
"6 190 4 0.945 1.339 1.292
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ZA1296 - FATHEAD PERCENT SURVIVAL (32 DAYS)

File: 44505011 Transform: ARC SINE(SQUARE ROOT (Y) )
WILLIAMS TEST (Isotonic regression model) . TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS 'FREEDOM
CONTROL 1.394 :
11 1.394 0.040 , 1.73 = 1, v=18
23 1.374 0.252 1.82 = 2, v=18
47 1.356 0.521 1.85 k= 3, v=18
97 1.292 1.447 1.86 = 4, v=18
190 1.292 1.447 1.87 = 5, v=18
s = 0.096 '

Note: df used for table values are approximate when v >.20.
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