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Purpose of Submission

Validation of toxicity studies required to support the
corditional registration of Mertect 340 F fungicide on
rice,

Toxicological Properties
Chemical: Mertect 340
Pormulation: Technical (98.5% active ingredient)
Test Type: Embryo-Larvae (EPA Acc# 246711)

Test Organism: Fathead minnow {Pimephales promelas)

Results: Maximum acceptable toxicant ot 2o
concentration (MATC) = > 0705 < 0.97.mg/1 O

Validation Status: Core , .

Comments: Results from this study can be used to support
product registration.

Chemical: Mertect 340F
Formulation: Technical (98% active ingredient)
Test type: Chronic freshwater invertebrate

Test organism: Daphnia magna

Results: Maximum acceptable toxicant
concentration (MATC) = > 0,042 < 0.087 mg/1

Validation Status: Core

Comments: Results from this study can be used to support
product registration.

Discussion

Mertect 340F (EPA Reg. 618-75) was conditionally registered
for use on rice in June of 1980, Fish and wildlife studies
needed to support conditional registration are shown below
(Bowen, 6/5/80):

l. An aguatic invertebrate life-cycle test.

2. Fish enbryo-larvae test using rainbow trout
and the fathead minnow.
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The Registrant (Merteck and Co.) was also asked to
modify the product label to include the statement
"This pesticide is toxic to fish."

The rainbow trout embryo-larvae study (EPA. Acc# 247102)
requested by EEB has been submitted by the registrant
and is currently beirg validated by our Branch. EEB

is satisfied with the registrant's new product label
(Appendix I) since it now contains precautionary statements
that will help minimize Mertect's impact on non-tagret
fish and aquatic invertebrates. The Ecological Effects
Branch will integrate all new data into an incremental
risk assessment for non-target fish and invertebrates
following the validation of the rainbow trout toxicity
study.

Conclusions

Data Adequacy

The following bioassays have been classified as acceptable
and can be used in support of the conditional registration
of Mertect 340F on rice:

1. The toxicity of Mertect fungicide to fathead
minnow (Pimephales promelas) enbryo ard larvae
(EPA Acc # 246711), '

2. The chronic toxicity of Mertect fungicide to the
water flea, Daphnia magna (EPA Acc # 246711).

- Recammerdations

EEB will complete an incremental risk assessment [3(c)(7)
Finding] for this conditionally registered fungicide following
the validation of the rainbow trout toxicity study (EPA ACC #
247102),
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Chemical: Thiabendazole
Formulation: Technical (98.5% activie ingredient)
Citation: 'Sorprenant, D.C, 1981. The chronic toxicity of Mertect

fungicide to the water flea (Daphnia magna). HGsG,
Bionomics Aquatic Toxicology Laboratory. Wareham, MA,

Reviewed By: Charles A. Bowen II, Fisheries Biologist
Ecological Effects Branch
Hazard Evaluation Division (TS-769)

. |-:
Test Type: 48~hour freshwater invertebrate bioassay.

A. Test organism: Daphnia magna

Reported Results: Survival of dgphnids was significantly affected
at Mertect fungicide exposure concentrations as
low as 0.087 mg/1. Offspring production was
significantly reduced among daphnids exposed
to 0.087 mg/l. Based on these data, the minimum
threshold concentration (MIC) of this compound
for D. magna was >0.042 <0,087 mg/1.

Reviewer's Conclusion: This bioassay is scientifically sound
and demonstrates both effect and no effect
levels for the on fathead minnow. Data
from this biocassay can be used to support
product registration.



Materials and Materials:

The methodology for conducting this study was based on "Methods

for acute toxicity tests with fish, macroinvertebrates, and
amphibians" (U.S. EPA, 1975) and "Protocol for conducting chronic
toxicity tests with the water flea (Daphnia magna)" developed at
EG&G, Bionomics (1980). The selection Of concentrations of Mertect
fungicide for the -chronic toxicity test were based on the results
of the static acute toxicity test also conducted at EG&G, Bionomics
for the Merck & Company, Inc.

Diluent water used in the acute and chronic toxicity tests consisted
of deionized well water, reconstituted to a total hardness of 170 +
20 mg/1 as CaCO3, a pH of 7.9-8.3, a specific conductance of 500 +

- 100 umhos/cm and a total alkalinity of 120 *+ 10 mg/1 as CaCo0j3. The
water was reconstituted in a 1800-1 fiberglass tank and pumped to the
test system with an FMI Model RPD laaboratory metering pump.

Acute Procedure

Each test concentration of Mertect fungicide used during the acute
toxicity test was prepared by adding the appropriate volume of test
material, dissolved in DMF, into 0.5 1 of water and vigorously mixing
the solution on a magnetic stirrer. Fifteen daphnids (<24 hours old)
were subsequently added to each solution. A control, consisting of

the same dilution wate rand conditions, but containing no Mertect
fungicide, was maintained during the test. 1In addition, a solvent
control containing the greatest concentration of DMF present in

any test vessel (0.5 mg/l), was also maintained. Mortality fo the test
organisms was assessed at 24 and 48 hours of exposure., The test was
maintained at 21 + 1°C by ambient room temperature. Mortality data
were used to calculate median lethal concentration {LCg9) values at
each 24 hour interval. The LCsp is defined as the concentration
(nominal or measured) of the test compound in dilution water which
casued mortlaity of 50% of the test animal population, The LCsq
calculations were based on nominal concentrations of Mertect fungicide.

Chronic Procedure

Aquaria were glass battery jars having a volume capacity of 1.75 liters.
Test solutions drained from aquaria through a 3 x 8 cm notch cut on the
upper edge of the jars. Notches were covered with a Nitex® 40 mesh
screen to prevent loss of the daphnids. Five concentrations of Mertect
fungicide were assessed in addition to two separate sets of controls.
One control group (solvent control0 received the greatest amount of

DMF present in any treatment (42 ul/1). All treatments and controls
were conducted in guadruplicate. Test solutions were delivered to the
aquaria at a rate of four aquarium volumes per day.




The dissolved oxygen contration and temperature of the test solutions
were monitored on every weekday within replicate aquarium of each
treatment level and controls. Total hardness, alkalinity, specific
conductance and pH of the test solutions were monitored weekly in one
aquarium from each treatment and controls. Dissolved oxygen
concentrations were determined with a YSI Model 54BP dissolved oxygen
meter. Temperatures were measured with a Weston dial thermometer.
Specific conductances were monitored with a YSI Model 33 conductivity-
salinity-meter. The pH of the test solutons were determined with an
Instrumentation Laboratories Model 175 PH meter. Total hardness

and alkalinity of test solutions were determined according to APHA

et al. (1975).

One hundred milliliter water samples were removed from two replicate
test vessels of the high, middle and low test concentrations and
control on two days prior to initiating the chronic test. Results

of these analyses were used to judge whether sufficient quantities

of Mertect fungicide were being delivered to the aquaria to initiate
the test. During the exposure, one hundred milliliter water samples
were removed weekly from two replicate test vessels of each treatment
level and controls for the determination of Mertect fungicide concen-
trations., Two quality assurance samples were prepared at each sampling
interval during the exposure and remained with the set of samples through
extraction and analysis. These samples were prepared in diluent water
at a Mertect fungicide concentration unknown to the analyst. Each
Adult survival was determined weekly and determinations of offspring
production were made on every weekday from day 7 through 21. fThe
offspring were removed, conted with a Fisher Count-A11® Model 600
particle counter (LeBlanc, 1979) and discarded.

Chronic test organisms were fed a combination of PR-11® fish food
suspension_(5 mg/ml) and unicellular green algae (Ankistrodesmus sp. )
( 7.5 x 107 cells/ml}. The food was introduced at a rate of 2 ml of
PR-11® suspension and 1 ml of algal suspension three times daily on
weekdays and once daily on weekends. Test aquaria were rinsed with
diluent water, followed by the replacement of the original test
solution, whenever survival and reproduction were assessed,

Statistics

The acute LCgg values were calculated using a computer program
(Stephan, 1978, personal communication) which estimated the LCgg
values using one of three statistical methods in the following

order of preference: moving average angle analysis, probit analysis,
or binomial probability. The methods selected were determined by

the characteristics of the data base (i.e, presence or absence of
100% response, number of partial responses, etc.). The computer
program scanned the data base, identified the most preferred
statistical method and performed the analysis.




Weekly survival data, transformed to arc sin percentage and the
determinations of cumulative production of offspring per female
derived during the chronic toxicity test, were subjected to
analysis of variance according to Steel and Torrie (1960). If
significant (P=0.05) differences between treatments were observed,
the Dunnett's procedure (Steel and Torrie, 1960) was used to
determine which treatments, if any, varied from the controls,
Results of the statistical analyses were used to estimate the
minimum threshold concentration (MTCO0. The MTC is defined as

the minimum amount of Mertect fungicide, in water, which elicited
an adverse response by D. magna during the chronic toxicity test,

Results

Nominal concentrations of Mertect fungicide tested and corresponding
percentage moralities of D. magna observed during the acute exposure
are presented in Table 3. ‘The 24-~hour LCsp was empirically estimated
to be >1.0 mg/l, the highest concentration tested. The 48-hour LCgg
and corresponding 95% confidence interval, calculated by binomial
probability, was 0.28(0.22-0.36) mg/l. -

Chronic Toxicity Test

Results of preliminary analyses of three test concentrations of
Mertect fungicide and the control indicated that the measured
Mertect fungicide concentrations were close to nominal in the
highest and lowest concentrations measured (84 and 8l%, respec-
tively) (Table 4). The pre-test #1 samples of the middle concen-
tration (0.062 mg/1 nominal) contained an average of 0.24 mg/1
Mertect fungicide. The reason for the high measured concentration
is presumed to be due to sampling error since 0,24 mg/l is compar~
able to the highest test concentration. The pre-test #2 samples
at this treatment level averaged 0.053 mg/1 Mertect fungicide
which is 85% of nominal. Upon completion of the pre-test sampling
and analyses, the test concentrations were adjusted to supply a
high Mertect fungicide concentration of 0.50 mg/1. This measure
was taken to insure the determination of the MTC. Analysis of
test solutions during the chronic wxposure indicated the test
solutions averaged from 68 to 91% of nominal (Table 5), Results
of the water quality analyses of test solutions indicated that

the dissolved oxygen concentrtion, temperature, total harness,
alkalinity, specific conductance, and PH varied minimally within
and between treatment levels throughout the exposure (Table 6).

All of the daphnids exposed to 0.087 Mertect fungicide was
significantly reduced as compared to survival of control
daphnids after 7 days of exposure. Reduced survival at this
treatment level was signficant as compared to both control

and solvent control daphnids by day 14 of the exposure period.
No increased effects of Mertect fungicide on daphnid survival
were observed between days 14 and 21.




Daphnids exposed to 0.087 mg/l Mertect fungicide produced no
offspring until after day 10 of exposure (Figure 1), Daphnids
exposed to 0,024, 0.042 mg/]l Mertect fungicide, the control and
solvent control were producing of fspring by day 7 of exposure.
The cumulative production of offspring by daphnids exposed to
0.087 mg/1 Mertect fungicide was significantly less than the
production of offspring by solvent control daphnids beyond day
8 and was significantly less than the production of of fspring
by both control and solvent control daphnid beyond day 15.
Several daphnids exposed to 0.087 mg/l Mertect fungicide were
observed carrying dead (white colored0 eggs in their brood
chambers. 1In addition, several molted, exoskeletons contained
dead eggs in this treatment level. The production of offspring
by daphnids exposed to 0.024 and 0.042 mg/1l Mertect fungicide
was comparable to offspring production by control and solvent
control daphnids for the duration of the exposure,

Based on the reduced survival and reproduction of daphnids
exposed to Mertect fungicide concentrations as low as 0.087
mg/l, the MTC of this compound for D. magna was estimated to be

>0.042 <0.087 mg/1,
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EEB Statisical Validation (21 days):

Highest No Effect level

<
DEAD ALIVE <

Test group (0.042 mg/1) 11 69
. 80
10 ' 70 80

Solvent Control
<

21 139 <160

X2 = [(11 x 70) - (10 x 69)] 2 x 160
2l x 139 x 80 %m0 T
X2 = [770 - 690]2 x 160
18,681,600
X2 = (8012 x 160
18,681,600
X2 = 6,400 x 160
18,681,600
X2 = 1,024,000

--------- = 0.0548
18,681,600

X2 cutoff 1 degree freedom = 3.84

X2 = 1d4f = P < .05; Hence no significant differernce between
0.042 group and solvent control,




Significant Effect Level:

Test group 32 48 80
(0.087 mg/1)

Solvent Control 10 70 80

< 42 118 160

X2 = [(32 x 70) - (48 x 10)12 x 160

T M e s dme 0 L s S t k. . et ep o —

42 x 118 x 80 x 80

X2 = (2,240 - 480)2 x 160

T — - ———— A = — — ———

31,718,400

X2 = 3,097,600 x 160
--------------- = 495,616,000
31,718,400 31,718,400

X2 = 15.62

X2 cutoff for 1 degree freedom = 3,84

P>.005; Hence chi-squared test indicates that significant
difference exists between the 0.087 mg/1l group and solvent
control.




EEB Statistical Validation:

MATC values calculated by the above method do not differ significantly
from the values reported by the author.

Validity of Author's Conclusions:

The conclusions drawn by the author are supported by dose related
mortality data cited in Table 7,

Validation Status:

Core

Validation Rationale:

The methods employed by the registrant's testing facility adhere to
EPA's guidelines for chronic freshwater invertebrate studies. The
author's conclusion are supported by the dose related mortality
cited in Table 7.

Category Repairability:

N/A




Table 1. Analytical results of Mertect fungicide recovery

samples.

Nominal _ Mass .Mass

concentration added recovered %

- (ug/mg) | (ug) | {(ug) Recovery

1.2 A 120 120 100
B 120 110 92
¢ 120 120 100

0.12 A 12 9.6 80
B 12 9.6 B2
c 12 ' 12 100

0.012 A 1.2 1.0 83

| B 1.2 1.4 120

C 1.2 1.5 120

Blank A N/A not detected N/a
B N/A not detected N/A
C N/A not detected

N/A

Average Recovery 97 + 15

.16




Table 2. Analytical results for guality control blind saﬁples
prepared at each sampling period during the chronic
exposure of D. magna to Mertect fungicide.

Expected Measured
Test concentration concentration %

day (pg/ma) (ug/mg) Recovery

0 1.2 1.0 83

2.4 2.3 96

7 0.60 0.44 73

2.4 ' 1.9 79

14 0.60 0.52 87

1.2 0.95 79

21 1.2 _ 0.97 81

1.2 0.87 72

17
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Table 3. Ccncentrations tested and corresponding observed
l percentage mortalities for the water flea (Daphnia
magna) acutely exposed to Mertect fungicide’

Nominal concentration Percentage mortality
(mg/L}) 24 hour ' 48 hour
1.0 72 100
0.60 0 100
0.36 0 80%
0.22 0 0?
l' 0.13 ’ 0 0
. solvent control 0 0
control ' 0 0
a

Several daphnidé were lethargic.




Table 4. Mean (standard deviation) Mertect fungicide concen-
trations measured before initiating the chronic :

exposure of D. magna.

Nominal concentration Measured concentration
(mg/%) | . (mg/%)
0.25 0.21(0.01)
0.062 ' 0.15(0.11) .
0.016 | | 0.013(0.003)
solvent control <0.0068
<0.0068

control




- Table 5. Mean (standard deviation) concentrations of Mextect
fungicide measured during the chronic exposure of the

water flea (Daphnia magna).

i .
Nominal concentration Mean measureda
_ (mg/%) _ concentration (mg/&)
|
- control ‘ . <0.0058
solvent control <0.0062
B 0.031 0.024(0.011)
. _ G.062 0.042(0.010) ]
0.12 0.087(0.016)
- 0.25 | 0.24(0.05)
0.50 _ _ | . 0.39(0.07)
.’7 a
! n=§.
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Table 7. Weekly mean (standard deviation) percentage survival
of the water flea {Daphnia magna) during chronic
€xposure to concentrations of Mertect fungicide.

Mean meaured

concentration Percentage survival
(mg/%) Day/ 7 _ 14 ‘ 21
control | 99(2) * 94(5) 89 (8)

solvent control 98(3) 91(5) B8 (3}
0.024 99(2) 21(11) 91(11)
0.042 99 (2) 88(9) 86(11)
0.087 - 90(9) 69(15) 60(1l)l
0.24 0(0) | 0(0) 0(0)
0.39 G(0) 0(0) 0(0)
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Figure 1. Cumulative offspring produced per female D. magna
during continuous exposure to concentrations of
Mertect fungicide. e = control, o = solvent control,
O = 0.024 mg/%, O= 0.042 mg/L, A= 0.087 mg/R.
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CHEMICAL: Thiaberdazole
FORMULATION: Technical (98.5% Active ingredient)

CITATION: Wilson, B.F., 1981. The toxicity of Merteck fungicide
to fathead minnow Pimephales promelas erbryo and larvae.

EG and G Bionamics Aguatic Toxicology Laboratory. Wareham,

Massachusetts,
REVIEWED BY: Charles A. Bowen II
Fisheries Biologist
Ecological Effects Branch
Hazard Evaluation Division (TS-769)
DATE REVIEWED: May 17, 1982
TEST TYPE: 30-day embryo-larvae study

TEST ORGANISM: Fathead minnow (Pimephales promelas)

AUTHQR 'S RESULTS:

Embryo hatchability was the most sensitive indicator of the effect
of Mertect fungicide on the fathead minnow. Hatchabili ty of embryos
- exposed to a mean measured concentration of 0.97 mg/1 Mertect
fungicide was significantly (P=0.05) reduced as campared to
hatchability of control and solvent control embryos. No adverse
effects on embryo hatchability or survival and growth of larvae

from exposure to mean measured concentrations £0.05 mg/1 Mertect
fungicide were observed. The maximum acceptable toxicant

concentration (MATC) of Mertect funficide for. fathead minnow embryos

and larvae was estmated to b{>0.05 <0.97 mg/1.

REVIEWER'S CONCLUSION:

This bioassay is scientifically sound and has determined both effect
and no-effect concentrations for the fathead minnow. Data from this
study can be used to support product registration.




METHODS & MATERIALS:

The embryo and larvae test was conduced according to the protocol
entitled "Methods for conducting early life stage toxicity tests

with fathead minnow (Pimephales promelas),” prepared by EGsG,
Bionomics. This test was conducted at the Aquatic Toxicology
Laboratory of EG&, Bionomics, Wareham, Massachusetts. Data generated
during this study are stored at the above location.

A modified, proportional diluter, similar to that described by

Mount and Brungs (1967) with a 0.50 dilution factor was used to
deliver the desired concentration of Mertect fungicide to the
aquaria during the embryo and larvae oxposure. The water was heated
to 25 + 1°C in a gas fired glass coil heater and passed through a
Rain Soft® water hardener containing calcite prior to delivery to
the test system. The calcite increased the hardness and pH of the
water to approximately 32 mg/l as calcium carbonate (CaCo3) and

7.5, respectively,

Embryo and Larvae Exposure

The exposure of fathead minnow to Mertect fungicide was initiated
with embryos obtained within 48 hours after fertilization from the
harhead minnow culture unit at EGsG, Bionomics, Wareham,
Massachusetts. Sixty embryos were impartially distributed to each
of 14 embryo cups, one of which was suspended in each of the test
aquaria. Embryo incubation cups were glass jars (5 cm O.D., 8 cm
high) with 40 mesh Nitex® screen bottons. A rocker arm apparatus,
as described by Mount (1968), was used to gently oscillate the
incubation cups in the test water. Dead embryos were counted and
removed daily until hatching was complete. Percentage successful
hatch calculations were based on the number of live larvae per
incubation cup after hatching was completed compared to the number
of embryos per cup (60) at the initiation of exposure.

The initiate the 30-day larvae exposure, 40 larvae were impartially
selected from each incubation cup and transferrred to the respective
aquaria upon completion of hatching. Larvae were fed live brine
shrimp (Artemia salina) nauplii three times daily on week days and
twice daily on weekends and holidays. Aquaria were brushed and
siphoned at least twice each week or as necessary to remove excess
food and fecal matter. Behavior and appearance of larvae were '
observed daily and larvae were counted twice weekly. At 30 days
post-hatch, the larvae from each aquarium were anesthetized with
M5-222 (tricaine methanesulfonate) and percentage survival, mean
total length and average wet weight were determined. The larvae
were measured individually to calculate mean and standard deviation
total length while the mean body weight for larvae in each agquarium
was calculated from the total wet weight of all individuals in the
aquarium. The study was initiated on 18 March and ended on 22

April 1981.




Statistics

Percentage hatch of embryos and survival, length and weight of
larvae after 30-days exposure, were subjected to analysis of
variance (Steel and Torrie, 1960, completely randomized block
design, P=0.05). Data for percentage hatch and percentage survival
were transformed to arc sin percentage prior to analysis. If
treatment effects were indicated, the means of these parameters
were campared to those from the control and solvent control using
Dunnett’'s procedure (Steel and Torrie, 1960). When a treatment
mean was significantly different from the control means (P=0.05),
that treatment was considered to be an effect level. Based on
these data, the MATC of Mertect fungicide to fathead minnow embryos
and larvae was determined.

RESULTS

Results of water quality analyses indicated that the temperature
of the test solutions was maintained at 25 + 1°C. The pH

ranged from 7.2-8.0, the dissolved oxygen concentration ranged
form 6.9-9.1 mg/1 and total hardness as CaC03 ranged from

32-34 mg/1.

Analysis of the quality control blind samples prepared with each
set of water samples indicated that considerable variablility
existed in the percentage recovery of Mertect fungicide from the
samples (Table 2). A Student's comparison of the percentage of
Mertect fungicide recovered from the quality control blind samples
and the highest Mertect fungicide test concentration measured at
each sampling interval indicated that the trend in recovered
Metect fungicide was not significantly different (P=0.05, t=0.46).
This suggests that one source of the variability occurring between
sets of samples was related to sampel preparation (i.e, extraction,
storage, etc.) and can be corrected for at each sampling interval
by dividing the measured Mertect fungicide concentrations by the
mean percentage recovery of the quality control blind samples for
that interval. Mean measured Mertect fungicide concentrations and
corrected mean measured Mertect fungicide concentrations are
presented in Table 3. Mean measured Mertect fungicide concentrations
presented in these results are the corrected values.

Percentage successful hatch of fathead minnow embryos exposed to a
mean measured concentration of 0.97 mg/1 Mertect fungicide was
significantly reduced as compared to percentage hatch of control
and solvent cortrol embryos (Table 4). FEighty three percent of the
mortalities observed furing incubation were of unhatched embryos
and 17% of the mortalities were of newly hatched embryos.
Percentage hatch of embryos was unaffected by exposure to mean

measured Mertect fungicide concentrations as high as €05 mg/1.
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Survival data indicate that larvae exposed to 0.97 mg/1 were
affected in the A replicate while those in the B replicate were
not. However, the number of larvae successfully hatched and
transferred to the A replicate was about twice that of the B
replicate, as reflected in the difference in percentage hatch

for the two replicates. These larvae appeared lethargic at

hatch and subsequently mortality during the first two days of
larvae exposure reduced the number of surviving larvae in the A
replicate to approximately that of the B replicate., Due to the
variability between the replicate aquaria of the 0.97 mg/1
treatment, the reduced survival was not statistically significant,
Survival of larvae exposed to concentrations as high as 0.50 mg/1
was comparable to survival of larvae in both control groups. Mean
total length and average wet weight of larvae was unaffected by
exposure to Mertect fungicide concentrations as high as 0.97 mg/1.

The larvae that had survived 30 days of exposure to a measured
concentration of 0.97 mg/1 Mertect fungicide had a dreater
average wet weight that control and solvent control larvae.
This response has been observed in other partial and full

life cycle studies when a reduction in the number of fish in
an aquarium results in comparatively larger fish, presumably
due to increased availability of food.

Based on the reduced percentage hatch of fathead minnow embryos
exposed to 0.97 mg/1 Mertect fungicide, the MATC of this compound
for fathead minnow embryos and larvae was estimated to be >0.50

<0.97 mg/1.
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EEB Statistical Validation (Embryo):

Dead Alive

Brnbryos Embryos
.97 g 29 31
(group A) 60
Control B. 3 57 60

32 88 120

X2=[(29%57)-(3%31)12 X 120

60 X 60 X 32 X 88

X2=(1,653-91)2 X 120

(1562)2 X 120 292,781, 280

X2 = e = 28.8
10, 137, 600 10,137,600

X2 cutoff at 1 degree freedom = 7.88

Chi-square test indicated that the 0.97 concentration had a

significant (P > 0.001) effect on embryo survival.

Dead Alive
Embryos Embryos
0.97 mg 43 17 60
(B Group)
Control 3 57 60
(B Group)
46 74 120

A

£y

& o




X2 = [(43 X 57) - (17 X 3)]2 X 120
60 X 60 X 46 X 76
X2 = [(2451 - 51)2 X 120
691, 200, 000
X2 = (2400)2 X 120 = 56.40
12, 254, 400
X2 = 1af cutoff = 7.88 P = >0.001

Chi-square test indicates that the 0.97 mg/1l concentration
significantly (P > 0.001) effected developing fathead embryos.

EEB Statistical Conclusions:

MATC values calculated by the above methed support the author's
conclusions.

Validity of Authors Conclusions:

The conclusions drawn by the author are supported by the dose
related mortality data cited in Table 2. ‘

Validation Status: Core

Validation Rationale:

The methods employed by the registrant's testing facility adhere
to EPA's guidelines for chronic embry-larvae studies. The author's
conclusion are supported by the dose mortality data cited in

Table 2.

Category Repairability: N/A




Table 2.. Analytical results for guality control blind samples.

Expected Measured

Test concentration concentration %
day (ug/mg) ~ (ug/mg) Recovery

0 0.15 0.11 73

0.15 0.12 BO

5 0.75 0.45 60

0.75 0.44 59

12 0.12 0.069 58

0.12 0.083 69

19 0.60 0.53 88

1.2 0.92 77

26 1.2 1.1 92

2.4 2.2 92

34 0.60 0.47 78

2.4 79
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Table 3. Mean (standard deviation) ¢concentrations of Mertect
fungicide, corrected and uncorrected for low quality
contrel blind samples measured with each sample set,
measured during the exposure of fathead minnow
(Pimephales promelas) embryos and larvae.

-

Nominal _ . Measured | Corrected measured
concentration concentration concentration
(mg/2) . (mg/8) o (mg/%)
l.0 0.72(0.11) ’ 0.97(0.15)
0.50 . 0.37(0.08) 0.50(0.10)
- 0.25 0.21(0.08) 0.29(0.11)
) 0.12 0.072(0.015) 0.10(0.02)
0.0862 : - 0.038(0.007) 0.052(0.011)
solvent control <0.0045 <0.0058
‘control <0.0078 ' <0.010
{
17

T . )

AR e




Table 4. Hatchability of embryos and survival, total length
-and wet weight of fathead minnow larvae exposed to

“

L Mertect fungicide.
Measured o 40 30 Day 0l1d Larvae
concentration  Hatch Survival Total lengtha{mm) Average weight
{mg/%) C® Ay X+ S.D.) , (mg)
0.97 a 52° 58 23(2) | 98
B 28P 100 23(1) 94
0.50 a’ 95 100 21(2) 70
B 97 _ 100 21(2) 80
- 0.29 A - 95 98 21(3) | 70 ;
B 87 100 22(2) 82
o 0.10 a 93 95 22(2) 80
. ' . B 95 100 22(2) 81
0.052 A 97 100 T 22(2) 78
B 93 , 95 22(1) 8l
solvent & 97 100 21(2) 73
control . g 93 93 22(2) 83
control A 95 100 22(2) 76
B 95 - 88 - 22(1) 81
a -
Mean (and standard deviation).
b .
Mean of A and B replicates significantly (P=0.05) different from
means control and solvent control replicates.

18
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