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6. CONCLUSIONS: This study is scientifically s'und and§t>
fulfills the guideline requirements for an estuarine fish
early life-stage test. The NOEL and LOEL ofscarbofuran
technical for sheepshead minnow are 2.6 anh .0 pg/L,
respectively. The MATC is 3.9 ug/L. I

7. ADEQUACY OF THE STUDY:

A. Classification: Core. %
i
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B. Rationale: N/A.

C. Reparability: N/A.
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”8. MAJOR GUIDELINE DEVIATIONS.F

c1. iThe test con51sted of only two repllcates,;four
replicates are requlred. 3 o 1'W
: | W
2. The test water was natural seawater dmluted with
"~ dechlorinated tap water to adjust t%e sallnlty to- 15 17

ppt. The use of dechlorlnated tap water is
discouraged. However the growth and survival of

control organlsms in thlS test were! a ceptable

‘3;‘_'The ‘size of the embryo exposure chambers was not
o reported ‘

‘9.  MATERIALS AND METHODS: C

|
| B. Biological system: = . aé

8pec1es.-,‘ - | cyprinodon VariegatUS'
'An estuarine fish species, = | T
preferably a silversides = = : ST L
spe01es or sheepshead minnow o : B : o

(eyprinodon varlegatus) , : , L] ,
*Sotrce ’ S o L Multi‘Aquaculéure‘System;

4 , I ' R | Inc., Ammagansett, New York
Aqe at beglnnlng of test: . rEmbryosAIessvéhan“24 hours. -
Embryos 2 to 24 hours old. . . |- \" ‘ "J ‘ .
Repllcate5° Mlnlmum of 20 ‘”3720 embryos peﬂ cage,

'remhryos per repllcate ‘cup, 4 | 2 cages per repllcate Vesse1°
repllcates per concentratlon 12 repllcate véssels per

i , : \ s treatment ‘/N
Miﬁimum'of.30‘fish‘per/treatf" 'Post hatch exposure: :
medt“for‘post-hatch exposure. = 20 fish per re licate vessel;

] , _ S ] 2 replicate vessels per E

W ' o ’ | treatment. | ' :

'Post Hatch: % of embryos that 1'100% of embfyo in each 7
produce live fry must be > 50% control produc'd live fry.

leach control; % hatch in any - _
coqtrol embryo cup must be no | ; o
| more than 1.6 times that in = |1 time = |
another control cup.- -
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' Feeding:

Fish should be fed at
least twice ‘daily. Fish should
.not be fed for at least 24 hr
prlor to termlnatlon on. day 32.

Fish\wefeffeduArtemiatsalina
nauplii 2-3 times daily
except during| final 24 hours

COunts' At a mlnlmum,,live fish
should be counted 11, 18, 25,
and 32 days after hatchlng

' days post—hatch.

prior to test| termination.

fish were

Number of live _
during the 32

~counted daily,

Controls: Avg. surV1va1 at’ end
of test must be > 80%. Survival
in any control chamber must not
be < 70% '

100% surv1va1L1n the controls
‘at test termination.

L

COntrols- Negatlve control and
carrier control (when
appllcable) are requlred.r

A dllutlon Water control and
a solvent contxol (0.1 m1
DMF/L) were\lncluded in thlS

study

CommentS° None.{
B. Physical 8vstem.~

Test Water: ‘
1) May be natural (sterlllzed
and flltered) or a commer01al
lexture,

2)" Natural seawater should
have weekly range of salinity
less than 6%, monthly pH range
less than. 0. 8 PH units;

3) Sallnlty should be > 15
parts per thousand;

4) 'Water must be free of '
jpollutants.. T

| other pollutan
| detected. {

Natural seéwater with
vsallnlty adjusted to 15-17
| parts per thousand (ppt) using

1.

dechlorinated tapwater.
test water was‘aerated
particle and ag t1vated—carbon
filtered, and U.V. sterilized.
2. Not report“d.‘

3. Salinity was 15- 17 ppt and
PH was 7.8-8.1!during the
study. ‘ o
4. Boron: was
sample of test

The

.3 mg/l in a -
water. No -
S were b

ug AAQF

Test Temperature- Depends upon
test species; should not
deviate by more than 2°C from
approprlate temperature - For
sheepshedd minnow, elther'25°c

29.9 +0.3°C (r

hge 29.3-32°C).

veﬂlg ,4(1"

or 30°C is recommended.
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Photoperiodé‘Recommend'16L/8D.

16 thrS‘ligthS hours,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.

] An‘infermittent flow

1 dilution water

propOrtiOnalﬂdlluter was used.
The test was consisted of a
control a-
solvent control and -5 i
concentratlons w1th a dilution
factor of apprpx1mately 0.5.

Tox1cant M1x1ng.b
1) Mixing chamber is
recommended but not requlred'

for mixing; :

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

4) Flow splitting accuracy
must be within 10%

| mixing chamber:
2) . Aeratlon should not be used;

4. Not reported.

1. The system was not: clearly
described; it appeared that no
was used.

2. Not reported“ ‘

3. Not reported.

Test Vessels: All glass or
glass with stalnless steel
frame. -

j20~L glass aquarla.

Embryo cages were suspended in

Embryo Cups: 120 ml glass jars
with bottoms replaced with 40
I'mesh stainless steel- or ‘nylon
,screen.

| screen bottoms).

reported.

Embryo cages. were constructed _
of glass cyllnders With Nitex®-
The 51ze of
the cyl1nders w 1S not

Flow Rate: Flow rates to
larval cups should provide 90%
replacement in 8-12 hours.
Flow rate must maintain DO at
‘above 75% of saturatlon and.
malntaln the tox1cant level

6.8 volume exchanges per 24
| hours. ,

l

Aeratlon. Dllutlon water
should be: aerated to insure DO
‘concentratlon at or near 100%
saturation. Test tanks and
embryo cups should not be
aerated ;

Aeration in test vessels was -
initiated at: 22 hours to | '
malntaln D.O. concentrations
>82%" of saturatlon; ‘ :
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Comments. The report 1nd1cates that aeratlon of‘the“teSt vessels
¢ was initiated at 24 hours, however, ‘comment in the
'GLP Statement indicates that D.O. levels‘felloslightly
, v : below 75% saturation on day 6 of the test, "prior to.
3 o .4 the 1n1t1atlon of aeration." This. 1s a dlscrepancy 1n
* - the report.“ Raw data: for water quallty were: not -
- presented in the report only weekly ranges were
reported.' ‘ ’ ‘

.'c; Chem1ca1 System°f

Concentrations: Minimum of 5 - Dllutlon water control
concentrations and a control, | solvent control (0.1 ml
all replicated, plus solvent :!DMF/L), and five nominal
control if appropriate. _ concentratlons (3.8, 7;7,*16,
- Toxicant conc. must be |32, and 64 ug/L) .
measured in one tank at each | - Tox1cant contentratlons were
‘toxicant level every week. measured in- eaéh repllcate
- One concentratlon must SRR vessel of the éontrols and -
-adversely affect a 1life stage treatments every week.
and one concentration must not | - Yes.-, !
affect any life stage. N A
Other Variables: - 1. D.O. was, measured dally in
, 1) ,DO must be measured at each‘ each test chamﬁer that .
g , conc. at least once a week, ‘contained 11ve organisms.
' I 2) Natural seawater must 12, Test water ‘was of

malntaln a constant salinity ‘,cons1stent wat r quality.
and not fluctuate more than 6% S
weekly, monthly- pH range <. 0 8
prunlts. )

',801vents- Should not exceed { 0.1 ml/L DMF.
0. 1 ml/L in a flow-through N D S
‘ ‘system. Following solvents are : s
,‘acceptable. dlmethylformamlde, | ' :
trlethylene glycol, methanol, ‘ ol ,
acetone, ethanol. } B R Coo . - S
ComJents.i Tox1cant concentratlon was malntalned ‘at 61-113% of
nomﬂnal concentratlons. - :
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3 ~10. REPORTED RESULTS:. o
; Data Endpoints must include: | All" approprlatg data endpoints
= - Number of embryos. hatched , ‘listed at ley t were reported
{ - Time to hatch; , - |
. - Mortality of embryos, : )
. larvae, and juvenlles, 7 Do ’
g - Time to sw1m—up (if = - : o
| approp. ) ; | L
g' - Measurement of growth' \ o SN ,
8 - Incidence of pathologlcal or ; SR -~ “
3 histological effects; E ol ' ‘
i - Observations of other v , T
: ' effects or clinical signs. DTN :
i Raw data included? (Y/N) - | Yes.
Effécts Data:
| Toxicant Percent [ Time to | Surv1vaﬂ Total Wet weight
-Conc. Hatch =~ | Hatch (35 days) Length (mg) - . "
{pg/L) ] \ (I —e.) " i
Nom. | Meas. ‘A | - |
ctrl |' b |- 100 | 100 | 3 | 3-]100]| 100 | 26 | 26 | 340 | 320 -
Solv | ND | 100 | 100 | 3 3. [ 100 | 100 | 27 | 26 |'370 | 360 |
3.8 2.6 | 100 | 100 | 3 3 | 100 | 100 || 26 | 26 | 350 | 350
7.7 6.0 .95 187.5} 5 -5 100-| 95 26 26 340 340
16 |16 30 | 17.5 | 8 8 | 20 |17.5| 26 | 26 | 360 | 350 |
32 | 26 - 12.5 | 15 8 8 | 7.5 10 | 26 | 25 | 330 300 ,"
64 -, | 51 . - 0 .. 0 o= - 0 | 0] = | - T =

ND =[Not detected (detection limit = 0.80 #9/L)

COMMENTS' The percentage hatched was calculateégby the reviewer
as the number of embryos that hatched by the daiyreported4by.the
authors as time to hatch. The authors reported |the percentage
hatch as hatched fish on day 3 for the control Lnd 2.6 ug/L
-groups, and unhatched live embryos plus hatched flsh on day 3 for
the four hlghest test levels. Ll

m




‘”,carbofuran Technical."

‘(attached) ..

' concentrations. hatched by ‘day 3,

o Comm=nts.

US EPA ARCHIVE DOCUMENT

The authors noted: . "No flsh surv1ved to hatch at

Tox101ty Observatlons" "The only sublethal effe
the study was the relative 51ze of test organism
observed (several treatment fish in the hlghest

were: observed to be smaller: than the controlsﬁ

Statlstlcal Results."‘ | i o - g

Statlstlcal Method Dunnett's Test ' § ‘M -

16.0 pg/L 'MA%

‘NOEL: 6.0 ug/L : LOEL:
{
vaost sen51tlve endp01nt Survival and v1sua
: g o o v size. P
Comments;. Although very few embryos in the fdur

percentage survival at hatch for these four test

. 3 . ‘
}

DP Barcode D209355 o t.‘,‘ - ;,MRID No.: 432505-01

Sl pg/L‘

ct noted durlng
s as visually ..

3 concentrations

See‘Table 5

C: 9.8 ug/L

lly observed

highest test

. the authors calcUlated the .

concentratlons

based on the number of unhatched live embryos‘plus hatched fish

on day 3 (see Table A.1, attached).

.This practﬂce led to much

higher percentages survival at hatch for the four highest

COncentratlons and ylelded a 1ess conservatlve NOEL.
. \ . \

11;‘§Rev1ewer s;statastlcalfnesults.

‘:tStatistical Method: Williams' Test . o
'NOEL: LOEL:

2.6 kg /L 6. 0 kg/L ' MATC:

I Most sen51tlve endp01nt Percentage Surv1Va

| The NOEL and LOEL of ‘carbofuran technical

3.9 ug/L

1 at Hatch

This study is 501ent1f1ca11y sound and fulfiils‘the
f_guid=11ne requlrements for an estuarine fish- ear
test,

ly life-stage
for- sheepshead

- minnow are 2.6 and 6.0 ug/L, respectively. The MATC is 3.9 pg/L.
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Table 5. Sublethal effects of sheepshead minnows, cypriéodon variegatus,
at 48 hours, at hatch (day 3), and at 7, 14, 21, 28, and 32 days
post hatch, during the toxicity test with carbofuran Technical.
Percent } ;
Mean Measured Percent  Normal Percent Normal
Concentration Normal at Hatch (days post| hatch) -
of carbofuran at 48 :
Technical (pg/L) Rep. Hours day 3 7 14 21 28 32
i
ND 1 100.0 100.0 100.0 100.0 | 100.0 100.0 100.0
(control) 2 100.0 100.0 100.0 100.0 | 100.0 100.0 100.0
Mean 100.0 100.0 100.0 100.0 10900 100.0 100.0
ND 1 100.0 100.0 100.0 100.0 ‘10640 100.0 100.0
{sol con) 2 100.0 100.0 100.0 100.0 lQOmO 100.0 100.0
Mean  100.0 100.0 100.0 100.0 |100.0 100.0 100.0
- 2.6 1 100.0 100.0 100.0 100.0 1%6 6 100.0 100.0
2 100.0 100.0 100.0 100.0 ‘1qo .0 100.0 100.0
Mean 100.0 100.0 100.0 100.0 170 .0 100.0 100.0
6.0 1 100.0 100.0  100.0 100.0 | 100.0 100.0 100.0
2 100.0 100.0 100.0 95.0 %5.0 95.0 95.0
Mean 100.0 100.0 100.0 97.5 77.5 97.5 97.5
16 1 100.0 87.5  30.0 20.0| 20.0 20.0 20.0
2 100.0 92.5 i7.5 17.5, 17.5 17.5 17.5
Mean 100.0 " 90.0x 23.8« 18.8% L8.8* 18.8x 18.8%
26 1 92.5 85.0 10.0 7.5 | (7.5 7.5 1.5
2 - 90.0 90.0 15.0 5.0 55.0 5.0 5.0
Mean 91.3% 87.5% 12.5% 6.3 [|6.3x 6.3x 6.3%
. |
] |
51 1 82.5 82.5 0.0 0.0 0.0 0.0 0.0
2 90.0 87.5 0.0 0.0 0.0 0.0 0.0
Mean 86.3%* 85.0%* 0.0x 0.0% 0.0« 0.0x 0.0x
~ i
Notes: 1. ND = not detected at or above 0.80 ug/L il

2. Rep. = replicate. i

3. Concentrations with no normal fish were not incﬁuded in
statistical analyses.

4. Percent normal data different than the control and solvent controls
at the 95% confidence level are marked with an ésterlsk (zeros are
assumed to be different).

5. Day 3 numbers are for hatched fish in control, jolvent control,
and 2.6 pg/L, and for unhatched live embryos and hatched fish in
6.0, 16, 26, and 51 ug/L test vessels. “

T.R. Wilbury study Number 212-FM w Page 22 of 38
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Table A.l. survival and hatching data from the first thrc‘iae idays of the toxicity
test with sheepshead minnows, Cyprinodon var@eggtus, and carbofuran
Technical. I
it
Number of Live oOrganisms 1
Mean Measured cConcentration of Carbofuraniiechnical (pg/L)
) ND ND L
Day of {con) (sol con) 2.6 6.0 16 | 26 51
Exposure rl r2 rl r2 rl r2 rl r2 rl 2 gj rl r2 rl r2
Day O ‘
live embryos 40 40 40 40 40 40 40 40 40 40 | 40 40 40 40
dead embryos 0 0 0 o 0 0 0 0 0o 0 35 0o 0 o 0
live fish 0 o 0 o 0 0 o 0 o0, 00 0o o
dead fish o o0 0 0 0 O 0 0 o o, 0 O 0 0
Day 1 i
live embryos 40 40 40 40 40 40 40 40 40 40 | 40 40 40 40
dead embryos 0 0 00 6 o0 0 o0 6 0 o0 O 0o 0
live fish 0 0 0 O 0o 0 0 o o 0 | 0 0 0 0
dead fish 0 0 ¢ o o 0 0 O o o | 0 O 0 0
Day 2 - §
live embryos 32 32 29 27 30 32 35 37 40 40 || 37 36 33 36
dead embryos 0 o 0 o0 0 0 [ 00 é 3 4 7 4
live fish 8 8 11 13 10 8 5 3 o o |, 0 O 0 0
dead fish 0 0 6 o 0 o 0 o o 0 || o0 o0 0 o
Day 3 3 |
live embryos 0 o0 0 0 0 0 26 29 35 37 E 34 36 33 35
dead embryos 0 o o o 0 o 0 o 1 0 o0 o 0 0
live fish 40 40 40 40 40 40 14 11 4 3| 3 o0 0 1
dead fish o o 0 o 0o o o o o 0| o0 o0 0 o
1
Notes: 1. ND = not detected at or above the analytical dgteﬁtion limit of
0.80 ug/L A E
2. con = control, sol con = solvent control. 1
3. rl = replicate 1, r2 = replicate 2.
Y T.R. Wilbury study Number 212~FM i Page 28 of 38
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Table A.2 survival data from the fourth day of exposure to the conclusion of
the toxicity test with sheepshead minnows, qxprinodon variegatus,
and Carbofuran Technical. ‘

Number of Live oOrganisms | ||
i

Mean Measured Concentration of cCarbofuran!Technical {ug/L)

i
ND ND i
Day of {con) (sol con) 2.6 6.0 16 i 26 51
Exposure rl r2° rlr2 rl r2 rl r2 rl r2 | rl r2 rl r2
%
4 20 20 20 20 20 20 .38 35 39 40 37 36 33 36
5 20 20 20 20 20 20 20 20 - 39 40 || 37 36 0 o
6 - 20 20 20 20 20 20 20 20 35 35 ||| 24 29 o 0
7 20 20 20 20 20 20 20 20 .14 16 |- 10 17 0 0
8 20 20 20 20 20 20 .20 20 12 7 5 6 0 0
9 20 20 20 20 20 20 20 20 12 7 5 6 0o o
10 20 20 20 20 20 20 20 20 12 7 5 6 0o o0
11 20 20 20 20 20 20 20 19 12 7 5 6 0 0
12 20 20 20 20 20 20 20 19 12 7 || 5 6 o o
13 20 20 20 20 20 20 20 19 12 7 | 5 6 0 o
14 20 20 2020 2020 2019 11 7 || 4 5 0 0
15 20 20 20 20 20 20 20 19 11 7 || 4 5 0o o
16 20 20 20 20 20 20 20 19 11 7 | 4 5 0o 0
17 20 20 20 20 20 20 20 19 10 7 || 4 5 0o o
18 2020 2020 2020 2019 10 7 | 4 5 0 0
19 20 20 20 20 20 20 20 19 10 7 | 4 5 0 0
20 20 20 20 20 20 20 20 19 9 7 || 3 5 0 o©
21 20 20 20 20 20 20 20 19 9 7 || 3 5 o o
22 20 20 20 20 20 20 20 19 8 7 || 3 4 o o
23 20 20 20 20 20 20 20 19 8 7 L3 4 0 0
24 20 20 20 20 20 20 20 19 8 7 I 3 4 0 o0
25 20 20 20 20 20 20 20 19 8 7 || 3 4 0 0
26 20 20 20 20 20 20 20 19 8 ﬂ L3 4 0o o
27 20 20 20 20 20 20 20 19 8 7 | 3 4 0o 0
28 20 20 20 20 20 20 20 19 8 7 | 3 4 0o 0
29 20 20 20 20 20 20 20 19 8. 7 || 3 4 0 0
30 20 20 20 20 20 20 20 19 8 7 | 3 4 0o o0
31 20 20 20 20 20 20 20 19 8 7 || 3 4 o o
32 20 20 20 20 20 20 20 19 8 7 | 3 4 0o o
33 20 20 20 20 20 20 20 19 g8 7 |l 3 4 0 o
34 20 20 20 20 20 20 20 19 8 7 | 3 4 0 0
35 20 20 20 20 20 20 20 19 8 7 | 3 4 0o o

Notes: 1. ND = not detected at or above 0.80 ug/L i
con = control, sol con = solvent control. |
rl = replicate 1, r2 = replicate 2.
. Size differences were visually noted during the test at concentrations
above 6.0 pg/L carbofuran Technical (weight data a#e presented in

Table 6). ‘ f

oW N
.
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“Solvent Control -

Control
1.00000000
1.000600000
2.6 )
1.00000000
1.00000000
6.0

1

0.95

16

020
0175

26
0.075
0.1 -

0.00000000
0.00000000
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"2.0000
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£ 2.0000 -
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- 2.0000

2.0000

"-2.0000

2.0000
2.0000
2.0000

'2..0000.

2.0000
2.0000
2.0000
2.0000
2.0000
3.0000

©3.0000

3.0000

3.0000

3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000

3.0000 -
-~ 3.0000 -

3.0000

. 3.0000

3.0000
3.0000
3.0000

"~ 3.0000

3.0000
3.0000
3.0000
3.0000
3.0000
3.0000

3.0000

3.0000
3.0000
3.0000
3.0000
3.0000
3.0000

/3.0000

3.0000

3.0000
3.0000

3.0000

3.0000.

3.0000
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4.0000

4.0000°
- 4.0000

4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.,0000
4.0000

. 4.0000

4.0000

~4.0000
. 4.0000

4.0000

4.,0000
4.0000

2.0000-
'~ 2.0000

2.0000
2.0000

. 2.0000

2.0000
2.0000

2.0000
2.0000
2.0000 -

2:0000

2.0000

2.0000
2.0000

2.0000 .

2.0000
2.0000
1.0000
1.0000

" 10000

1.0000

1.0000 -

1.0000
1.0000
1.0000
1.0000

~1.0000
©1.0000
1.0000

1.0000
1.0000

71.0000

1.0000

1.0000 -
1.0000

1.0000
1.0000
2.0000

- 2.0000

2.0000
2.0000

2.0000

2.0000
2.0000
2.0000

- 2.0000

2.0000
2.0000
2.0000

2.0000-

2.0000
2.0000

©2.0000
'2.0000

2.0000
2.0000

. 2.0000

1.0000
1.0000
1.0000

1.0000°
1.0000
1.0000.

1.0000

1.0000 -

1.0000

- 1.0000 -

1.0000
1.0000

' 1.0000

1.0000

1.0000.
"1.0000

1.0000

1.0000 '
1.0000 .
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244000

25.2000
25.3000

27.5000°

26.3000

- 26.9000

24.2000
27.8000

27.5000 -
25.3000

28.2000
26.6000

| 26,4000

24.1000

- 26.7000 .

24.4000
26.9000

-28.2000

25.3000
27.5000

.25.0000

27.5000
25.0000

25.3000

28.1000

26.4000

26.5000
26.4000
26.3000
25.5000
25.7000
27.3000

24.5000°
26.8000 -
27.4000 -

25,2000

- 24.0000

27.8000
25.3000
24.3000

24,8000

28.4000
24,7000

" 26.5000

26.4000

- 24.8000
27.3000

28.3000
27.1000
26.8000
26,4000
24.5000

25.2000. .

28.9000
24.1000

© 25.6000
'27.6000

27.6000

. 24.2000
26.1000 -
26.8000

24.5000

- 28.1000

24.3000

28.8000

27.3000
23.8000

23.9000

-28.0000
25.5000

27.2000
25.0000

25.3000
28.6000
25.6000

© 28.3000
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315.0000

214.0000
299.0000
259.0000

'327.0000°

385.0000
290.0000
294 .0000
393.0000

404.0000

342,0000

- 362.0000

291.0000
308.0000
297.0000
312.0000

336.0000 -

432.0000

292.0000.

347.0000
301.0000
366.0000
313.0000

,390,0000 -
301.0000

312.0000
422.0000
396.0000

* 296.0000

311.0000

©322.0000 -
401.0000

375.0000
362.0000
322.0000
418.0000
292.0000

361.0000 |

302.0000
313.0000
322.0000

+461.0000
336.0000 -

375.0000
465.0000
296.0000
289.0000
436.0000
381.0000
322.0000
294.0000
370.0000
356.0000
365.0000

" 287.0000
370.0000

359.0000
301.0000
312.0000
326.0000
363.0000

-482.0000

461.0000
316.0000
421.0000
302.0000

281.0000-

289.0000
289.0000
299.0000
299.0000
313.0000

- 393.0000

291.0000
393.0000
371.0000
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CASE

CASE

CASE

CASE"

CASE

CASE -

CASE
CASE
_CASE
CASE
CASE
" CASE
CASE
CASE
CASE
CASE
CASE
- CASE

CASE -

CASE
" CASE

CASE
" CASE

CASE’

CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

-CASE -

CASE

CASE

CASE
CASE
CASE
CASE
CASE
CASE
CASE

140

141
142
143
144

145

146
147
148
149
150

151

152

153
154

155
156 .

157
158

159"
160

161
162,

163

164
165

167
168
169

170
17
172

%

175
177

178 -

176

179

180 -

1667

181 | -

'4.0000:

" 4,0000

4.0000
4.0000
4.0000

4.0000 .~

4.0000
4.0000
4..0000

4.0000

4.0000 - -
- 4.0000 -

4.0000

4.0000
4.0000
4.0000
, 4.0000
4.0000
4.0000
4.0000
5.0000

' 5.0000

5.0000
5.0000
5.0000
5.0000

- 5,0000
5.0000

5.0000.
5.0000
5.0000

5.0000 -

5.0000

- 5.0000

5.0000

6.0000 -

.6.0000

6.0000

6.0000.
6.0000
6.0000

6.0000

-

1.0000
2.0000
2.0000
2.0000
2.0000
2.0000

2.0000.
2.0000 -

2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

2.0000

2.0000
20000

*2.0000
2.0000°

- 2.0000

1.0000
1.0000
1.0000
1.0000

1.0000

1.0000
1.0000

1.0000

2.0000

. 2.0000

2.0000

2.0000

2.0000
2.0000
2.0000
1,0000

. 1.0000 ¢
1.0000

- 2.0000

©2.0000
2.0000 -

*2.0000
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'26.2000

26.8000

" 26.8000
23.6000

24.3000
23.2000

- 26,9000

25.8000

25.7000
24,9000 .

26.9000
24.0000
26.1000
26.9000
23.6000
'26.9000

26.5000

23.2000
26.00860
26.5000
28.2000

+ 23.6000

24.8000
26.4000
24.5000

26.5000

25.5000
25.1000
26.2000

26.8000
25.5000°

24.6000

25,5000
© 26.2000

24.8000
25..4000
24.9000
26.6000
21,2000

266000
25,4000

26.9000
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346.0000
406.0000
385.0000
292.0000
302.0000

279.0000 .
.373.0000
339.0000

362.0000
313.0000
449.0000
268.0000

.- 367.0000

401.0000
264.0000 -
460.0000.

310.0000

267.0000

309.0000
394..0000
422.0000
449.0000

- 261.0000
283.0000

344.0000

316.0000-

441.0000
375.0000

+369.0000
342.0000
390.0000.

397.0000

342.0000

316.0000

291.0000

332.0000
362.0000
287.0000
198.0000
358.0000

-341.0000
©291.0000
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Carbofuran Techhical: Effects to the Early L1fe Stage of Sheepshead M1nnow
ANOVA on Weights

LEVELS ENCOUNTERED DURING PROCESSING ARE:

- Post-hoc pa1ru1se comparison.of ue1ght/Bonferron1

coL/
“ROW - TRT
" 1.0000
2 2.0000 -
3 3..0000
4 4.0000
5 5.0000 -
6 6.0000 -

USING LEAST SQUARES MEANS.

POST HOC TEST OF HEIGHT

" MATRIX oF RéIRUISE MEAN DIFFERENCES: =

1

i 3 4 5
i '
5 0.0000 .
] -34.7898 . - 0.0000 .
y " ~14.5750 20.2148 0.0000 '
1 $-22.0447 . 12.7451 -7.4697 0.0000 ,
: -9.8768 24,9131 4.6982 12.1680 ' 0.0000
: (-53.3500  -18.5602 -38.7750 = -31.3053 43,4732
e
» }
;@6 0.0000 . - -
BONFERRONI A)JUSTMENT » :
MATRIX OF PAIRMISE COMPAR 1 SON PROBABILITJES : ‘
{ | 1 2 3 4 5
i 1.0000 - v
2 0.0626 1.0000
3 1.0000 . 1.0000 -~ 1.0000 © ' g
4 -1.0000 1.0000 - 1.0000 . 1.0000 :
5 1.0000°©  1.0000  1.0000 *  1.0000 1.0000
6 -0.2549 1.0000 *1.0000 1.0000 - 1.0000
. 6 - k
16 1.0000
;

TRT I R . |
_ 1.0000 - 2.0000 . 3.0000 4.0000 5.0000 6.0000]
REP . ; | E
1. oooo - 2.0000 , “
'DEP VAR: NEIGHT N: 181 MULTIPLE R: 0.288. SQUARED MULTIPLE R: 0.083|
-ANALYSIS OF VARIANCE . - , ’ )
SOURCE SUM-OF - SQUARES /DF MEAN-SQUARE -~ F-RATIO . P
TRT | 34822.3609 5 6964.4722 2.429% - 0.0371
REP 2884.9280 -1 . 2884.9280  1.0064 0.3172
- TRT*REP 5244.1426 * 5 1048.8285 0.3659 0.8714
 ERROR 4BA4T3.4528 169 2866.7068
DURBIN- uATsou D STATISTIC  1.968
 FIRST ORDER AUTOCORRELATION. .016




" LEVELS ENCOUNTERED DURlNG PROCESSING ARE:

MRID No 32505 -01

i _Carbofdran Technical: Effects to the Early L1fe _Stage of Sheepshead Minnow

- ANOVA on Lendi:hs

TRT , : LT - ;
1.0000 2.0000 3.0000 4.0000 5.0000 - 6.0000

REP - | ¥ : -

- 1.0000 2.0000

DEP VAR: LENGTH N  * 181" MULTIPLE R: 0.272 SaUARED MULTIPLE R: 0. 074

ANALYSTS OF VARIANCE

SOURCE, |  SUM-OF'SQUARES  ~DF MEAN-SQUARE  F-RATIO p

TRT o 1es s 33416 1.789  0.1185
REP . 2.118 1 21185 . 1.1315 0.2890

TRT*REP : 5.5675 - 5 11135 05948 . 0.7040

ERROR 316.4021 169 - 1.8722 - . -

DURBIN-WATSON D STATISTIC 2.403
FIRST ORDER AUTOCORRELATION -.213

- Past-hoc pa1rwlse compamson of length/Bonferrom

coL/ - ‘

ROW.  TRT
1 - ° 11,0000
2 - +2.0000
3 13,0000
4 14,0000
5 15,0000
6 16.0000

~ USING LEAST SQUARES MEANS.

POST HoC TEST OF  LENGTH

* MATRIX OF PAIRHISE MEAN: DIFFERENCES:

A L \ '2 ' 3 4 5

1 0.0000 . :

L2 0.5776 0.0000 S

.3 0.3550 -0.2226 10.0000

b4 -0.0324 -0.6100 -0.3874 - 0.0000 :

{5 "<0-2464 -0.8240 -0.6014 -0.2141 0.0000

h6 -0.5333 -1.1109 . -0.8883 . -0.5010 <0.2869
6 _ ]

6 . 0.0000

BONFERRONI ADJUSTMENT.
MATRIX OF PAIRWISE COMPARISON PROBABILITIES:

| L IR
i T2 P33 5

i1 1.0000 | R : |
L2 ©0.9138. 1.0000 : , N
'3 ©1.0000 © 1.0000 1.0000 AT ‘
4 - 1.0000 10,7409 1.0000 1.0000 . :
5 £1.0000 -+ 0.7311 1.0000 1.0000 . 1.0000
6 1.0000 0.7675 = 1.0000 1.0000° . 1.0000

, : s o ‘ < I - .
6 1.0000




. : . - MRID No. 32505 -01 ' : R 6
’ ACarbofur.'an Technical: Effects to the Early Life Stagée of Sheepshead anou B S . :
THE FOLLOWING RESULTS ARE FOR g ;
‘ TRT = 1.0000 {'
_TOTAL OBSERVATXONS.-_ 40 . !
WEIGHT LENGTH
N-OF CASES 40 40
MINIMUM - . 280.0000  24.2000
MAXIMUM . - 466.0000 28.1000
MEAN - : 365.3500 25.8625
STANDARD DEV . . 514311 1.0180
THE FOLLONING RESULTS ARE FOR: -
. TRT = 2.0000
" TOTAL OBSERVATIONS: 40 i '
, & WEIGHT . ' LENGTH -
N OF CASES' - - . 40 .40
~ MINIMUM % 2140000 23.8000 - N
© MAXIMUM 471.0000 29.5000. - .
MEAN - .~ "+ '330.0250 26.4250 - >
STANDARD DEV 47.3847 1.3887
THE FOLLOWING RESULTS ARE FOR :
‘ “TRT = © 3.0000-
TOTAL OBSERVATIONS: 40 o ,
3 WEIGHT LENGTH f
N OF CASES - '~ 40 40
MINIMUM 287.0000 24.0000 '
MAXIMUM 465.0000 28.9000 i
MEAN .+ T350.7750 26.2175 3
STANDARD DEV - 50,4282 ©1.3492 o
THE FOLLOWING RESULTS ARE FOR:
TRT = 4.0000 |
TOTAL OBSERVATIONS- C.39 L ,
WEIGHT ° LENGTH .. i
. L i
‘N OF CASES : ‘ -39 "39 - ;
MINIMUM - 264.0000 23.2000 . °
MAXIMUM - . . . 482.0000 28.8000 L
MEAN - . 343.2821 25.8385. z
' STANDARD DEV 59.7662 1.5998
1
THE FOLLOHlNG RESULTS ARE FOR: - ‘
" TRT = .. 5.0000
TOTAL OBSERVATIONS: 15 ‘ o
« WEIGHT LENGTH -
N OF CASES. L 15 15
MINIMUM e 261.0000 23.6000 E
MAXIMUM o 449,0000 28.2000
MEAN 355.8667 25.6133 - ;
..STANDARD DEV 57 2661 1.1382 ;
THE FOLLOHING RESULTS ‘ARE FOR. .
TRT = 6.0000°
TOTAL OB$ERVATIONS 7. - :
WEIGHT LENGTH
N OF CASES . 7 , 7
MINIMUM © . - 198.0000 . . 21.2000
* MAXTMUNM " 362.0000 26.9000
MEAN O - 1309.8571 25.2857
STANDARD DEV - 57.5715 - 1.9548
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C ‘ . : . MRID No 32505-01
. Carbofuran Technical: Effects to the Early Life Stage of Sheepshead Minnow

SUMMARY STATISTICS FOR  WEIGHT : o .
‘ BARTLETT TEST FOR HOMOGENEITY OF GROUP VARIANCES . |
© CHI-SQUARE = 2.5619 DF= 5 PROBABILITY = . 0.7672
L ‘ N ANALYSTS OF VARIANCE \
'SOURCE - ‘SUM'OF SQUARES DF MEAN SQUARE P PROBABILITY L

BETWEEN GROUPS  36916.3958 5 =~ 7383.2792 = ' 2.6292 0.0255
WITHIN GROUPS ~  491439.5379 175  2808.2259 ‘ v

SUMMARY STATISTICS FOR LENGTH

'BARTLETT TEST FOR HOMOGENEITY OF GROUP VARIANCES ‘ |
, . T

CHI-SQUARE = . 10.3252 DF= 5 PROBABILITY = h VO.O665 ‘ T }/

‘ _ANALYSIS OF VARIANCE o
SOURCE = .  SUM OF SQUARES DF ~MEAN SQUARE - F ' PROBABILITY . =~ . ©
BETWEEN GROUPS  ~  16.6522° 5 ~  3.3304  1.7936 _ 0.1165
WITHIN GROUPS ~  324.9447 175 . 1.8568 . T
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Carbofuran Technical :.

THE FOLLOWING RESULTS ARE FOR: .
- TRT = 11.0000
~ REP = - 1.0000
TOTAL OBSERVATIONS: 20 B
WEIGHT LENGTH '
N OF CASES 20 20
MINIMUM 280.0000 . 24.3000
MAXTMUM ' 466.0000 © 27,8000
MEAN. 366.9500  '25.8100
STANDARD DEV 54.1329  ° 0.9037
THE FOLLOWING RESULTS ARE FOR: =
WY = 1.0000
REP = 2.0000
TOTAL OBSERVATIONS: 20 ,
- WEIGHT LENGTH
N OF CASES 20 - 20
MINIMUM 298.0000 24.2000
MAXIMUM /%65.0000 - 28.1000 -
MEAN ' 363.7500 25.9150
STANDARD DEV 49.9377 | 1.1421
THE FOLLOHING RESULTS ARE FOR:
©TRT = 2.0000
REP = - 1.0000
TOTAL OBSERVATIONS: - 19 :
; . WEIGHT = LENGTH
‘N OF CASES 19 19
MINIMUM 292.0000 24.6000
MAXIMUM 471.0000  29.5000
MEAN . 341.2632  26.7421 -
STANDARD DEV = 48.2388 1.2993.
THE FOLLOWING RESULTS ARE FOR:
TRT = . 2.0000
REP = 2.0000
TOTAL OBSERVATIONS: 21 o
CMEIGHT  LENGTH
N OF,CASES ‘ R
MINIMUM 214.0000  23.8000
MAXTMUM 404.0000  28.2000
MEAN '319.8571 26.1381
'STANDARD DEV 45.3379 1.4351
THE FOLLOWING RESULTS ARE FOR:
: CTRT = 3.0000
REP. = 1.0000
TOTAL OBSERVATIONS: 20
WEIGHT LENGTH
N OF CASES 20 20
MINIMUM 292.0000 24.0000
MAX IMUM 432.0000 _ 28.2000
MEAN ©348.5500 26.1950
48.2259 1.2172

STANDARD DEV

MRID. No. 32505 01
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MRID No. 32505- 01
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o Carbofuran Technical;
¢ THE FOLLOWING RESULTS ARE FOR:
i ; TRT. = 3.0000 . R
- ‘ REP .= 2.0000: -
- TOTAL OBSERVATIONS: 20 : . e
. \ WEIGHT LENGTH
¥ ' : : :
§ N OF CASES - 20 20
| O MINIMUM ~287..0000 24,1000 " -
. ~ MAXIMUM 465.0000 28.9000
NS MEAN ) " 353.,0000 26.2400
STANDARD . DEV __ 53.6999 1.5014"
THE FOLLOWING RESULTS ARE .FOR:
TRT = . - 4.0000
_REP = . 1.0000 ;
b TOTAL OBSERVATIONS: - 20 . g o
4 ‘ WEIGHT LENGTH g '
- . N OF CASES Lo 20 20
r : MINIMUM . 281.0000 23.8000 '
4 . © MAXIMUM - 482.0000 - - 28.8000
I "MEAN. 342.4000 26,1550
: STANDARD DEV 59.8642 1.7370 ‘ .
THE FOLLOWING RESULTS ARE FOR: .
CTRT = 4.0000
~REP = *2.06000 -
TOTAL OBSERVATIONS ¢ 19 .
v ‘ WEIGHT . LENGTH
N OF CASES 19 S 9
MINIMUM 264..0000. 23.2000
- MAXIMUM 450.0000 - - 26.9000
MEAN © 344.2105 - 25.5053
STANDARD DEV 61.2886 © 14105 !
'THE FOLLOWING RESULTS ARE. FOR'
‘ TRT . = 5.0000
-REP = © 1.0000
TOTAL OBSERVATIONS: 8 '
o ~ WEIGHT LENGTH
N OF CASES . 8 B 8
MINIMUM ©.261.0000 23.6000
' STANDARD DEV» 72.1683 1.4300
MAXIMUM 449.0000 . 28.2000 -
MEAN - 361.3750 :25.5750
THE FOLLOWING RESULTS ARE FOR: .
: ©TRT = * 5..0000
. “REP = 2.0000
TOTAL® OBSERVATIONS: 7 I
WEIGHT - LENGTH
N OF CASES 7 o7
MINIMUM 291.0000 24,6000
+ MAXIMUM 397.0000 "'26.8000
. MEAN 349.5714 + 25.657%
= ‘STANDARD DEV 38.5869 . .. 0.7955
THE FOLLOHING RESULTS ARE FOR: !
TRT -~ = . 6.0000
REP = 1.0000
TOTAL OBSERVATIONS: 3
' NEIGHT LENGTH
N,OF‘CASES ‘ 3 v 3
MINIMUM * 287.0000° 24.9000
© MAXIMUM '362.0000  26.6000
. MEAN . 327.0000 - . 25.6333
STANDARD DEV ~ 37.7492 0.8737
THE. FOLLOWING RESULTS ARE FOR
< TRT

= "6.0000 .




" TOTAL OBSERVATIONS: -~ 4

MRID No. 32505 -01

" Carbofuran Technicyal Effects to the Early Life Stage of Sheepshead M‘mnow

REP = . 2.0000

3

- WEIGHT - LENGTH

N OF CASES - 4 4
MINIMUM - 1 198.0000 21.2000
MAXIMUM = - 358.0000 - - 26.9000
MEAN ‘ 297.0000 25.0250
STANDARD  DEV 71.8656 2.6311 -,

SUMMARY STATISTICS FOR WEIGHT

BARTLETT TEST FOR HOMOGENEITY OF GROUP VARIANCES

CHI-SQUARE = 6.4696 DF= 11 PROBABILITY = 0.8403
ANALYSIS OF VARIANCE

- SOURCE 'r.~ SUM OF SQUARES - DF "MEAN SQUARE F PROBABTLITY’A
- BETWEEN GROUPS . 43882.4809 11 -3989.3164 1.3916 . 0.1807 .

WITHIN GROUPS 484473.4528 169 2866.7068 - - T

SUMMARY STATISTICS FOR LENGTH -

-

BARTLETT TEST FOR HOMOGENEITY OF GROUP VARIANCES
CHI- SQUARE‘ 16 3292 DF— 1" PROBABILITY 0r1?93

‘ y ANALYSIS OF VARIANCE
SOURCE B SUM OF SQUARES DF MEAN SQUARE F‘; PROBABlLITY‘

C BETWEEN|GROUPS 25.1948 11 . 2.2904 . 1.2234 .  0.2749
MITHIN éRoups U 316.4021 169 . 1.8722 ' ‘

KOLMOGO#OVfSMIRNOV ONE SAMPLE TEST USING STANDARD NORMAL.DISTRIBUTION
VARIABLE = N-OF-CASES ~ MAXDIF PROBABILITY (2-TAIL)

i . . -
LENGTH - 181.0000 - 1.0000 - 0.0000."
WEIGHT -+ 181.0000 1.0000 . ~ .0.0000

20,




FMC Corporation

Agricultural Ghemical Group
1735 Market Street

Philadelphia Pennsylvania 19103
215 299 6000

Mr. Dennis McNeilly

Reregistration Branch

Special Review and Reregistration Division
Office of Pesticide Programs, U.S. EPA
Document Processing Desk (DCI-Carbofuran)
Room 266A, Crystal Mall 2

1921 Jefferson Davis Highway

Arlington, VA 22202

Dear Mr. McNeilly:
Subject: Carbofuran Data Call-In

Company” No. 000279 fChemical No. 090601
Data Requirement-EPA Guideline No. 72-4

On March 12,
Requirement.
for study acceptability, had not been establlshed
committed to a repeat of the test.

1993 FMC submitted a study to fulfill

Enclosed herewith are four (4) copies of a report

Early Life-Stage Toxicity of Carbofuran Techni

Sheepshead Minnow %/ <32 5050

FMC Report No.A93-3785

This submission is made to fulfill this data requi

Rossi’s letter of 8/8/91, and our 5/12/93 commitme

For your, and the reviewer’s convenience,
the study to this letter.
LOEC 15 ug/L.

I am att
The NOEC was determine

Should you, or the reviewer, have any questions re

Don Carlson, PhD
Product Development and
Registrations Manager-Carbofuran

cc: M. Palmieri, FMC
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FMC Corporation

Chemical Research and Development Center

Box 8

Princeton, New Jersey 08543

(609) 951-3000

TYPE OF STUDY: EARLY LIFE STAGE

COMPOUND: CARBOFURAN

FORMULATION: TECHNICAL

REFERENCE NUMBER: PL91-313

LABORATORY: T.R. WILBURY |

STUDY NUMBER: A93-3785

SPECIES: SHEEPSHEAD MINNOW i

-

DOSAGE: 2.6, 6.0, 15, 26, 51 ng/L (measured) |

CONCLUSION: NOEL = 6.0 ug/L |
LOEL = 15 ug/L i
MATC = 9.5 ug/L |

SUMMARY: |

A 35-day fish early life-stage study of carbofuran technical was cohdlucted in the

sheepshead minnow, Cyprinodon variegatus. Eighty embryos (40
embryo cage) were exposed to carbofuran at each of the above me
concentrations. Identical solvent (dimethylformamide, 0.1 mL/L)

control groups were included. The test was conducted under flow-

ber replicate, 20 per
an measured

and dilution water
through conditions

with approximately 6.8 volume exchanges delivered every day. Observations for

mortality, morbidity, behavior and other overt signs of toxicity we

e made daily. Water

quality parameters such as temperature, pH, and dissolved oxygen were determined at
prescribed intervals. The concentrations of the test material in the exposure solutions

was determined weekly using a validated HPLC method.

Mean measured concentrations of carbofuran were 68 to 94% of n

minal and were stable

throughout the test. Salinity ranged from 15 to 17 g/L,, pH from 7
oxygen 5.6 to 7.3 mg/L: and the temperature ranged from 29.3 to .Ji
survival at 48 hours, percent hatch and post-hatch survival were s
reduced at exposure concentrations of 26 and 51 pg/L. Pogt -hgt@'h

7.7 to 8.1, dissolved

1.0 C. Percent embryo
ignificantly (o = 0.05)
‘Sukvival was also

significantly reduced among the fish exposed at 15 p.g/].a Mean survival at 6.0 and 2.6

ng/L was 97.5% and 100%, respectively. Neither control group\ 'sh
statistically detectable effect of carbofuran expogure @y length « or

was found. Based on these results the no- observ.ed éﬁ'ect cohcent
determined to be 6 pug/L, the lowest-observed-eﬂ'ect @o.ncentrainpn
the maximum acceptable toxicant concentration (MATC) calculat
mean of the NOEC and LOEC was 9.5 ug/L.

Swed any effects. No

veight of surviving fish

atign(NOEC) was
LOEYL) 15 pg/L and

2d as the geometric

TSR b



"~ Reregistration Branch

Subject:

,FMC(ﬁnpmaﬁon S f',-, , ‘.. I 2&;

AgﬂtuﬁLrJIChenvcalGroup
1735 Market Street
Philadelphia Pennsylvania 19103 -

215,299 6000 N R BUERR |

Mr. Dennis McNeilly

‘Special Review and RereéistratiOn Div151on\r
Offlce of .Pesticide ‘Programs, U.S.: EPA.

Document Proce551ng Desk (DCI Carbofuran) S jg'\

Room 2664, Crystal Mall 2 e |
1921 Jefferson. Davis nghway O T
Arllngton VA 22202 : ; ‘

T

Carbofuran Data Call- -In .
Company’No 000279 Chemlcal No 090601
Data Requ1rement EPA Guldellne No 72-

.On March iz, ‘1993 FMC submitted a study to. fulflll

Requlrement

‘committed to a repeat of the test

We-noted that a. NOEC for growth effeg
ifor study acceptablllty, had not been establlshed

/Dear Mr. McNeilly: . ‘ : ’ 7; : L

the Subject'Data
ts,
‘Accordingly we '

a requirement

Enclosed herew1th are four (4) coples of a report ehtitled;z

Early Life- Stage Tox1c1ty of Carbofuran Technlcal to the

Sheepshead Minnow

732 5050/

FMC ReP°¥t NO.A93-3785‘

ThlS submission is made to fu1f111 this data requlrement per Lois

R0551 s letter of 8/8/91 and our 5/12/93 commitmen

as noted above.

For your, and. the reviewer’s convenlence, I am attaéhlng a summary of

7v432505-00

. the study to this letter.
" LOEC 15 ug/L

.

’.Should you, or the reviewer, have any questlons rel

PhD _
Product’ Development and _
Registrations Manager-Carbofuran

'Don Carlson,

’ éc: M. Palmieri, FMC

The NOEC was determlned

!to be 6.0 ug/L and

tive~tofthis study
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FMC Corporatmn .
Chemical Research and Development Center ”
Box 8 S o C
Princeton, New- Jersey 08543 B
(609) 951-3000-. \ : '

TYPE OF STUDY: EARLY LIFE STAGE | =
COMPOUND: ACARBOFURAN""‘ .
FORMULATION: " TECHNICAL | |
RE‘FERENCIE NUMBER: vPL91-3_‘13'~ R |
LABORATORY T. .R WILBuRY R |
| STUDY NUMBER A93- 3785 R ‘
- SPECIES: SHEEPSHEAD MINNOW e
D‘os‘AGn: 2.6, 60 15, 26 51 ug/L (measured),
CONCLUSION:  NOEL= 6.0 ug/L |
e " LOEL=15pg/L. i
MATC = 95 g/l o
SUMMARY: |

i
|
I

A 35-day fish early hfe -stage study of carbofuran techmcal was ronducted in the

sheepshead minnow, Cyprinodon variegatus. Eighty embryos (
embryo cage) were exposed to carbofuran at each of the above m
- concentrations. Identical solvent (dimethylformamide, 0.1 mL/I

ean measured
.) and dilution water

control groups were included. The test'was conducted under flow- through conditions

‘ ‘wn:h approximately 6.8 volume exchanges delivered every day. \
. mortality, morbidity, behavior and other overt signs of toxicity y

Observations for
vere made daily. Water -

quality parameters such as temperature, pH, and dlssolved oxy%en were determined at

prescribed intervals. The concentrations of the test material in
was determmed Weekly using a validated HPLC method. -

Mean measured concentratmns of carbofuran were 68 to 94% of|

the exposure solutions

nominal and were stable

- throughout the test. Salinity ranged from 15to 17 g/L, pH fronh 7.7 t0 8.1, dissolved . =
oxygen 5.6 t0 7.3 mg/L and the temperature ranged from 29.3. th 31.0 C. Percent embryo

surv1val at 48 hours percent hatch and post-hatch survival were

significantly (o = 0.05)

‘reduced at exposure concentrations of 26 and 51 ug/L Pos:-hatch survival was also

s1gn1ﬁcant1y reduced among the fish exposed at 15 jg/L. l\iean

survival at 6.0 and 2.6

g/L was 97.5% and 100%, respectively. Nelther control group showed any effects. No

statlstlcally detectable effect of carbofuran exposure on length o

T weight of sumvmg fish .

~ was found. Based’ on these results the no-observed-effect coacentration (NOEC) was

determmed to be 6 ug/L, the lowest-observed-effec:, cor.centiztio
the maximum acceptable toxicant concentration (MATC) calc

mean of the NOEC and LOEC was 9.5 ug/L

ted as the geometric

n (LOKEZ) 15 pg/L and -

Lt

0 per replicate, 20 per



arbofuran Tech: Percent Surv1val at Hatch

Flle. C: \TOXSTAT\43250501 HAT p Transform NO TRAN%FORMATION

? Chl—square test . for normallty actual and expected fre&uen01es

_.——.—.—_————————-——-———_——__;_————-———\——_—_—_——_—_—_———_.—_

——————_.—————————.——\_————— -—

INTERVAL <=1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
‘_ o .
- EXPECTED - 0.938 . 3.388 L. 5.348 iv”‘ ' 3.388  0.938
OBSERVED S0 3 ‘ -8 Sl 3 ’ o
_ | S g ) ) i
_________________ —...—_.——.-—-_._—._—_——..—_—._——.——————_————_——_‘.-_—-_......_.__.._____..__-_._.__.
N . o v
Calculated Chl Square goodness of fit test statistic ‘1 3.2800 ° . ‘
Table Chi- Square value (alpha = 0 01) =13.277 il ‘
‘ (R
Data PASS” normallty test Contlnue ana1y51s o S
. |
. i
Carbofuran Tech: Percent Surv1val at Hatch’ ‘&
;Flle' C \TOXSTAT\43250501 HAT. . Transform' NO TRANS\ORMATION

,Hartley s test for homogenelty of variance
. Bartlett’s; test for homogeneity of variance = = -

o e o o o+ e s e i b Ak 1 e o s o i ) s e S o o e o s 1 i e o o e o s e e o e e e

z2ero varlance Co - N ’ L o ‘\

Data FAIL to meet homogenelty of variance assumptlon %
Addltlonal transformatlons are useless !

L o

3 3

| Al

? |

% i ;
| l

‘ |

‘ 1 ~ co M N

CTITLE: ° }Carbofuran Tech: Percent Surv1va1 at’ Hatch Wh,'

CFILE: = C:\TOXSTAT\43250501.HAT : I S
TRANSFORM: 1NO TRANSFORMATION ‘ . NUMBER OF GROUPS: 7
_______________________________________________________ \m___________;_~
GRP IDENTtFICATIoN~ REP. . VALUE - TRANS V%LUE

1 'Solvené’Contrcl"k 1 +1.0000 - . fi.‘doo
1 Solvent Control . 2 '~ 1.0000 ' 1.0000
2 , -Control 1 1.0000 I.QOOO

2 | Control 2 1.0000 1.0000

3 | 2.6 1 1.0000 1.0000
3 2.6 2 1.0000 1.0000
4 6.0 1 0.9500 ©0.9500
4 6.0 2 0.8750 0.8750




1 - 0.3000 0.3000

16 2 0.1750 0.1750

26 . 1 . 0.1250 S :0.1250

.26 2 0.1500° =~ . . 0.1500

5. _1 - 0.0000 - ]0.0000

51 2 0.0000 - 0.00000

.Carbofuran Tech: Percent Survival at/Hatch AR o

Flle. C: \TOXSTAT\43250501 HAT '/~ Trahsform‘ NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2\

GRP IDENTIFICATICN} N  MIN . MAX. . MEAN

e e s o e o o e o e

1 Solvent Controlg 2 1.000 1.000 1.000
2 Control 2 1.000° 1.000 1.000
3 2.6 2 1.000 . 1.000 1.000
4 . 6.0 2 0.875 '~ 0.950 0.913
5 16 2 '0.175 . -~ 0.300 0.238
6 26 2 0.125 0.150 d.138
7 51 2 0.000 - 0.000 0.000
s s . it i s S e o e o o St 2l o oo ) S o i Sonn S o '__...._‘_____..i._\_l‘.;

Carbofuraanech Percent Surv1val at Hatch : oo :
Flle' C: \T@XSTAT\43250501 HAT ‘\ Transform"NO TRANSFORMATIONk ’

f%SUMMARY STATISTICS ON' TRANSFORMED DATA TABLE 2 Of 2

GRP IDENTIFICATION VARIANCE SD SEM C.V. %
- ' ' I
1 Solvent Control = . ©0.000 . 0.000 - 0.000 0.00
2 . Control 0.000" 0.000 - 0.000 0.00 \
3 - 2.6 0.000  ~  0.000 0.000 - . 0.00
4 6.0 . ~ 0.003 0.053  '0.037 5.81
5 ' © 16 - 0.008 0.088 - 0.063 37.22
6 26 . ' 0.000 - 0.018 - 0.013 12.86
7 51 ©0.000 ~ 0.000 0.000 N/A

Carbofuran Tech: Percent Survival at Hatch o L
F11e° C: \TOXSTAT\43250501 HAT - - Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonlc regre551on model) . TABLE 1 OF 2
' _.—-—-_—-_—T—-»-_————‘__-—_-" ______________ ""-___"'_-_—,_"-v"3'-_—‘—-—_‘-—-—--__--—'—‘—-
GROUP } : . ‘ ORIGINAL S TRANSFORMED ISOTONIZED
» IDENTIFICATION A 'MEAN . . MEAN MEAN

i |
1 _I‘ Solvent Control 2 1.000 1.000
2 y Control 2 1.000 " 1.000 1.000
3. : 2.6 2. 1.000 ¥ 1.000 1.000
4 | 6.0 2 0.913 0,913 0.913
5 h 16 2 0.238 0.238 - 0.238




i carbofuran Tech: Percent Survival at Hatch 0 IR
. File: c: \TOXSTAT\43250501 HAT - . Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonlc regres51on model) 1ABLE 2 OF 2
o ; ' ISOTONIZED  CALC. ~  SIG | TABLE . . DEGREES OF
IDENTIFICATION ‘ MEAN - JWILLIAMS P=.05 CWILLIAMS - & 'FREEDOM
Solvent Control ) l.OOO ' ( | N
\ , ~ 'Control 1.000 - 0.000 1 n.89 k=1, v= 7
! ' ‘ 2.6 ~1.000 © 0.000 - jR.00 = 2, v= 7
‘ 6.0 . 0.913"f‘ 2.215 ok R +04 - = 3, =7
. 16 0.238 . . 19.305 * Lo 2.06 . (= 4, v=7
‘26,\~‘ 0.138 21. 837 E 2.07 k=5, v= 7
' 51 .. 0.000 25 318?v * . 12.08 k= 6, = 7
s = .0.039 @

Note: df used for table values are approx1mate when Wf>120;

!
‘ ‘/
N
! i
!
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Carbofuran Technical:

Dilutjon Uatér‘ﬁgﬁtrpl

2.6 ug/l

6.0 ug/l

16 ug/l

26 ug/ L

13

. ’ . . , . .
ORI TUI IO T RO I RO T IS RO I RO R D I I =3 =4k wa =3 a3 5 3 Za s sa 3 5 a3 ¥ s a Ca ok 3 S i a o Ca  iah 4 Ca s o s s s

: Solvent Contral .~

.0000
.0000
.0000
.0000
.0000
.0000"
.0009
.0000
.0000
.0000
L0000
. 0000
.0000 -
.0ooo
.0000
. 0000
.0000
0000
.0000
70000
0000
.0000
-.0000
.0000
.0000

.0000
.0000
.0000
.0000 .
.0000 -

.0000
.0000

.0000

. 0000

.0000
. 0000

.0000

.0000

.0000 -

.0000" " -
.0000
.00

.0000
.0000
.0000
0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

‘REP

~ ' 1.0000
© 1.0000

1.0000
1.0000

1.0000

1.0000
1.0000

1.0000 -
1.0000 -

1.0000
1.0000
1.0000
1.0000
1.0000

+1..0000

-1.0000
.1.0000

--1.0000
1.0000,

1.0000

*2.0000

2.0000
2.0000
2.0000
2.0000

$2.0000
2.0000
2.0000

. 2.0000
'2.0000

'2.0000

2.0000
2.0000",

2.0000

2.0000

2.0000
2.0000
2.0000

2.0000 .

2.0000
1.0000

-1.0000 -

+1.0000
1.0000 -
1.0000

1.0000

1.0000

1.0000
1.0000

1.0000 -

1.0000

. 1.0000 -
. 1.0000
71,0000
©1.0000

1.0000
1.0000
1.0000

1.0000 -

MRID No. 32505-01

LENGTH

> 27.8000
26.2000
26.5000
26.1000

© 27.2000
26.3000

25.2000
26.6000

.24.9000
26.1000

"26.4000 .

- 25.3000

26.1000
24.8000 °

- 26.3000
"+ 24.9000

24.3000
£ 25.2000 .-

24.9000

26.5000 -
26.6000

26.5000
27.2000

24.6000
.26.4000

25.1000
25,3000

© 26.4000
. 24.8000-

24.9000
27.9000
28.1000

25.0000 -

©:25.9000
24..4000

" 126.2000;
26.0000

'25.4000
27.1000
27.8000

'28.0000

2533000 -

26.9000

27.8000

-26.6000

27.0000

26.7000
27.0000
25.2000
25.1000
26.9000
27.7000
25.4000

25.5000,

29.5000

24.6000 .

28.4000

. 26.7000°

25.1000

WEIGHT

369.
466,
“393.
383.
" 442,
367.

Y446,

363.
433,
314.
 280.
371
--386.
"340.
329.
343.
287.
400.
345.
282.
316.
399.
39
299
307.
330.
. 330,
- 410,
- 298,
401
383.
465,
408.
413.
396.
361
299.
380.
298.
391.
373
340.
332.
315
- 430,
322.
307.
. 471
. 312.
306.
312.
401
- 351
372.
308.
324,
319.
292.
- 297.

0000

0000
0000
0000

0000

0000
0000
0000
0000
0000

0000
.0000:
0000 ™
0000 .
0000 ¢
0000

0000
0000
0000
0000
0000

0000
.0000
;0000

0000
0000

0000

0000

0000
.0000

0000
0000
0000
0000
0000

.0000

0000

Effects to the Early Life Stage of Sheepshead Minnow

0000-

0000
0000

0000

0000
.0000

0000
00ao
0000

.0000
0000 -

0000 -

0000

0000

.0000
.0000

0000
0000

0000

0000°

0000
0000




MRID No. 32505-01 ~ % - | 2

Carbofuran Technical: - Effects to the Early Life Stage. of.Sheepshead Minnow' 1|
o CASE 60 v 2.0000 ' 2.0000  23.8000  287.0000 |
CASE. 61 . 2.8600 2.0000  25.5000- - 323.0000
[ CASE. 62 © 0 2.0000 2.0000  27.9000. ° 367.0000 ‘
CASE 63 .~ .2.0000  2.0000 ‘ 28.0000 . 312.0000
CASE - 64 £2.0000 - 2.0000 - 24.4000  315.0000 i
CASE . 65 2.0000 2.0000  25.2000 . 214.0000
CASE. " 66 . ' .  2.0000 ° 2.0000 ' 25.3000  299.0000 iv '
CASE . 67 2.0000©  2.0000 © 27.5000. °259.0000 . |
" CASE. 68 2.0000 . 2.0000  26.3000  327.0000 |
© . CeAsE 69 ~'2.0000 2.0000  26.9000  385.0000 . 1.
\ CUCASET U700 2.0000 . 2.0000  24.2000 .- 290.0000 SR
- CASE 71 . 2.0000 - 2.0000.  27.8000  294.0000 Sk
‘ CASE . 72 . - 2.0000°  2.0000 - 27.5006 . .393.0000 PRI ||
CASE T3 - 2.0000 2.0000  25.3000 . 404.0000 = . | . ,
CCASE! 74 . 2.0000°  2.0000 ~ 28.2000 342.0000 . i , \
CCASEL - 75 - 2.0000 - 2.0000 . . 26.6000  362.0000 . | .
CASEL 76 . - 2.0000 - 2.0000  26.4000  291.0000 N
. CASE. 77 . 2.0000° . 2.0000  24.1000 - 308.0000 ‘
CcAsEl .78 © 2.0000 2.0000  26.7000 . 297.0000 }
CASE, 70 2.0000  2.0000  24.4000  312.0000 ~© - -
CASEl 80 - 2.0000 2.0000 . 26.9000  336.0000 .~ ||
h ‘ CASE| 81 .- 3.0000 - 1.0000 . ' 28.2000 ' 432.0000 SN
' CASE| 82 . 3.0000 - 1.0000 -. 25.3000  292.0000 i
z CASE. 8 . .3.0000  1.0000 - 27.5000  347.0000 ik
a . CASE | 84 . /3.0000 . 1.0000 . 25.0000  301.0000 - It
T CASE 85 . 03,0000 - 1.0000  27.5000 - 366.0000 1 ; .
CASE, 86 - - 3.0000 . 1.0000 = 25.0000  313.0000 I
; CASE'| ‘87 . 3.0000. 1.0000 = 25.3000  390.0000 . I
E CASE| 88 - ' 3.0000 ~ . 1.0000 ' 28.1000. 301.0000° . o |
: CASE.. 89 . 3.0000 = /1.0000 . 26.4000 .312.0000 ‘
: : CASE | - 90 ©3.0000 - 1.0000 = 26.5000 - 422.0000 Col
. cAsE | 91 ©3.0000 . 1.0000 - 26.4000 . 396.0000 SR}
‘CASE | - 92 © /3.0000 - .1.0000  26.3000  296.0000 op
U CASE | 93 ° 3.0000. . 1.0000 . 25.5000 = 311.0000 : i _ :
, CASE | 94 ©'3,0000  1.0000 . 25.7000  322.0000 R :
» ' CASE 95 3.0000 . 1.0000  27.3000 - 401.0000 il : e
o CASE/, 96~ . 3,0000  1.0000 .. 24.5000 375.0000
a CASE 97 3.0000 ~ 1.0000 . 26.8000  362.0000
‘ "CASE'L 98 ', 3.0000 . 1.0000  27.4000  322.0000 ‘
CASE ;' 99 . 3.0000°  1.0000  25.2000  418.0000 . Cok -
- CASE | 100 © .. 3.0000 1.0000 ' 24.0000 - 292.0000° S
s " CcASE | 101 ~ 3.0000 2.0000 . .27.8000  361.0000 R
L CASE | 102 - 3.00000 - 2.0000. 25.3000  302.0000 R
> CASE | 103 , 3.0000  2.0000  24.3000  313.0000 - 2
CASE | 104 ' -~ 3.0000°  2.0000 = 24.8000  322.0000 . ., |l
=i | CASE | 105 ' 3.0000  2.0000 - 28.4000 41,0000 o v ,
CASE | 106 - 3.0000  2.0000  24.7000 - 336.0000 - - . . | -
: CASE | 107 3.0000 ~ 2.0000 = 26.5000 - 375.0000 R ‘
: " CASE | 108" 3.0000 2.0000 - 26.4000  465.0000 s ;
U CASE | 109 3.0000 - 2.0000  24.8000 . 296.0000 RER
: CASE | 110~~~ © 3.0000° . .2.0000 = 27.3000  289.0000 !
‘ o CASE | 111 . 3.0000- . 2.0000 . 28.3000  434.0000 } "
e CASE ., 112 ©3.0000 - 2.0000 - ' 27.1000 . 381.0000.° %
C . CASE 113 3.0000 2.0000. = '26.8000  322.0000 | |
< CASE - 114 . . 3.0000 .2.6000 26.4000 - 294.0000 ’ s
CASE | 115 - - .~ '3.0000 . 2.0000 - 24.5000 . 370.0000 - o
CASE | 116 3.0000 2.0000 - 25.2000  356.0000 Lo
¢ | CASE | 117 © 3.0000°  2.0000  28.9000 " 365.0000 A
: CASE | 118 3.0000.. 2.0000  24.1000  287,0000 |
(e CASE | 119 3.0000 . 2.0000  25.6000 . 370.0000 | :
: CASE 1120 ' . 3.0000  2.0000 . 27.6000  359.0000 ‘ '
Ll CASE | 121 . 4.0000 1.0000  27.6000  301.0000 -
CASE 122 . . - 4.0000 . "1.0000 = 24.2000  312.0000 ' :
: CASE | 123 ' 4.0006° - 1.0000 . 24.1000.  326.0000 !
m. . CASE " 126 4.0000  ° 1.0000  26.8000 ~ 363.0000 - |
CASE | 125. . = 4.0000 - 1.0000 = 24.5000 . 482.0000 ° |
:, CASE | 126 4.0000 © 1.0000 - 28.1000° " 461.0000 . . " _
.o cAsE 127 ' 4.0000 1.0000 - 24,3000  316.0000 ‘ /
- casE 1128 430000 1.0000 . 28.8000  421.0000 i
CASE 129 ©.74.0000 © © 1.0000 - 27.3000  302.0000 | ‘
CASE | 130 : 4.0000. 1.0000 . = 23.8000 - 281.0000 . | ¢ ,
CASE 131 . 4.0000  1.0000 °  23.9000 ~ 289.0000. |
1? ' -




- CASE

Carbofufan Teéhnical:'EEffects to the

CASE
CASE
CASE

CASE

. CASE’

' CASE
CASE
- CASE
- CASE
CASE

132 ..

133
134

135

136
137
138.
139

140

CASE _

CASE

- CASE "

CASE

CASE:

CASE
CASE

141
142
143

4d

145

© 146

CASE "

. CASE

" - CASE.

CASE

" CASE:

CASE

CASE !
~ CAsE!

- CASE
CASE

CASE
CASE

CASE |
" CASE |
_ CASE |
CASE |
" CASE

“CASE

CASE
CASE |
CASE

CASE

CASE
CASE |

CASE
CASE

CASE |
. CASE

CASE

“CASE |

CASE |
i
I

CASE

147

148

149 .
150
151
152
153
154

- 155

156
157
158
159
160
161

162

163

164
165
166
167
168

169 -
170

171
172
173

174

175
176
177 .

178 .
79

180
181

4.0000
46000
4.0000

4.0000
40000
' 4.0000 :

4.0000
4.0000

© 4.0000

4.0000
4.0000

' 4.0000
4.0000.

4.0000

4.0000 .
4.0000 "
4.0000 .
4.0000

4.0000
4.0000

~ 4.0000
4.0000

4.0000

. 4.0000

4.,0000
4.0000

4.0000 -
~ 4.0000 -
15.0000
5.0000

' 5.0000
5.0000
5.0000 -

5.0000
5.0000
5.0000

- 5.0000 -

' 5.0000

- 5.0000
-5.0000

5..0000

5.0000

5.0000

* 6.0000
6.0000 -
6.0000°

6.0000

6.0000

6.0000

 6.0000°

el

P N I N T NI P N N N NN I N N SN N T G N
M

.0000

.0000
.0000

.0000

.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000

.0000
.0000

.0000
.0000
.0000
0000
.0000
.0000
.0000

.0000
.0000
.0000

.0000
.0000
.0o00
0000

.0000 -
0000 ¢
.0000 -

.0000 -
.0000. -

.0000"
.0000"

.0000 -

.0000

.0000 -

.0000

MRID No. 32505-01 .

© 28.0000

25.5000

. 27.2000

" 25.3000

.0000 -

25.0000

28.6000
25,6000
28.3000
26.2000
26.8000
26.8000

-23.6000

24,3000
23.2000

26.9000

25.8000

25.7000
26.9000
+26.9000 -

- 24,0000

© 26,5000 |
23.2000
26.0000
26.5000

26.1000
26.9000
23,6000
26.9000

282000
27.6000
24.8000
26.4000
24,5000
26.5000
25.5000
25.1000
26.2000

26.8000

' 25.5000

26.2000

24.6000°

25.5000

24.8000
25.4000

. 24.9000

'+ 26.6000
 21.2000
/26,6000

25.4000

. 26.9000

289.0000
299.0000
299.0000
313.0000

© 393.0000
©:291.0000

393.0000
371.0000

7 346.0000
-406.0000

3850000 -
292.0000

302.0000

279.0000
373.0000

339.0000

362.0000

'°313.0000

449.0000
268.0000

367.0000
401.0000

264.0000
460.0000

'310.0000 -
267.0000 -

309.0000

394.,0000. .

422.0000
449.0000

' 26120000

283.0000
344.0000°

. 316.0000

441.0000

- 375.0000

3490000
342.0000
390.0000

.397.0000

342.0000
316.0000 .
291.0000

.332,0000

362.0000

- 287.0000
_198.0000

358.0000
341.0000
291.0000

Early Life Stage of Sheepshead Minnow -




ANOVA on weighté

" Carbofuran Technical:™

D

MRID No. 32505 01

Effects to the. Early Llfe Stage of Sheepshead M1nnou

LEVELS ENCOUNTERED DURING . PROCESSING ARE

Post- hoc pa!ru1se compar1son of welght/Bonferron1

coL/
ROW

\
i
i
|
|
i

CON B N

TRT
1.0000

2.0000

' . 3.0000

4.0000

5.0000
6.0000

USING LEAST SQUARES MEANS.-

* POST. HOC TEST OF

WEIGHT

Lo W —

1 ‘<

0.0000
-34.7898
+14.5750
-22.0447
-9.8768
©-53.3500

0.0000"

BONFERRON[ ADJUSTMENT

|
i
|
i
B i
i
Iy
Il

NV S N =

‘1

1.0000 .
. 0.0626
1.0000
1.0000 --
1.0000
0.2549

. 1.0000 <

‘ ‘MATRIKQOF,PA;RHISE MEAN DIFFERENCES: . -

0.0000 B
. 20.2148 - 0.0000 -
12.7451 " <7.4697 0.0000 ‘
26.9131 . 4.6982 12.1680 0.0000

-18.5602 - -38.7750..° -31.3053 - -43:4732

'MATRIXMOF PAIRWISE COMPARISON PROBABILITIES:

O
‘1.0000 ..

1.0000 - 1.0000 o

1.0000 1.0000 1.0000 : ‘

1.0000  1.0000  ~1.0000° . 1.0000

1.0000 1.0000 - 1.0000 “1.0000

TRT o s N
~ 1.0000 0 2.0000 30000 4.0000 - 5.0000 6.0000
REP ' - :
1.0000  2.0000
DEP VAR: WEIGHT  N: 181 MULTIPLE R: 0.288 . SQUARED MILTIPLE R: 0. 083 .
| ANALYSIS OF VARIANCE
SOURCE SUM-OF - SQUARES DF .MEAN-SQUARE = F-RATIO - P
TRT 34822.3609 5 6964.4722  2.4294° - .0.0371
REP 2884.9280 1 2884.9280 1.0064 0,3172
TTRTRREP | 5204.1426 5. 1048.8285  0.3659 0.8714
ERROR. 4BL4T3.4528 169  2866.7068 o
DURBIN-WATSON D STATISTIC - 1.968
' FIRSTLORDER AUTOCORRELATION 016 ’ >
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Carbofuran Technlcal - Effects to. the Early Life Stage of sheepsheAd Minnow

ANOVA ‘on Lengths

LEVELS" ENCOUNTERED DURING PROCESSING ARE
TRT

" 4.0000

MRID No.. 32505-01

5.0000

o e = o

6 1.0000

1.0000  -2.0000 3.0000° 6. 000f
REP .~ . SRR
1.0000 2.0000
DEP VAR: LENGTH . N: 181 MULTIPLE R: 0.272 SQUARED MULTIPLE R: 0.07%
ANALYSIS OF VARIANCE
SOURCE SUM-OF-SQUARES  DF MEAN-SQUARE ~  F-RATIO. - P
CWRT O 67081 s 3.3416 . 1.7849 0.1185
REP Coo2.185 1 2.1185 1.1315  0.2890
TRT*REP 15.5675 5 1,135 © 0.5948 . 0.7040
ERROR'| $16. 4021 169 T .t1.8722 -
DURBIN-WATSON D STATISTIC  2.403 .
FIRST ORDER AUTOCORRELATION -.213
;Post hoc parrw1se compar1son of length/Bonferron1
Lotz :
ROW i TRT -
10 1.0000
2 | 20000 \
3 L .3.0000°
41 . 4,0000
5 | 5.0000 , j
6 . 6.0000 P
USING‘LEAéT SQUARES MEANS.
- POST roc TEST OF - LENGTH
“MATRI% OF PAIRWISE MEAN DIFFERENCES:
[ o . . I
i C T2 3 4 5
LA 0.0000 .
2 10,5776 0.0000 :
'3 0.3550  -0.2226 0.0000 . . ‘
4 -0.0326 " -0.6100 -0.3874 . 0.0000 .
5 -0.2464 -0.8240 -0.6014 -0.2141 . 0.0000 |
6 -0.5333 -1.1109 - -0.8883 . -0.5010 -0.2869 | -
o 6 0.0000 !
BONFERRONI ADJUSTMENT. SN - o
MATRIX| OF PAIRWISE COMPARISON PROBABILITIES: o
R 2 3 4 50
‘; 1 1.0000 o
o2 0.9138 . 1.0000
b 3 1.0000° - 1.0000 1.0000 -
4 1.0000° - 0.7409 ° .1.0000 -  '1.0000 :
5 1.0000 0.7311,. . 1.0000 1.0000 1.0000
6 1.0000 . . 0.7675. 1.0000 1.0000  1.0000
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THE FOLLOU!NG RESULTS ARE FOR

CTRT = -
. TOTAL OBSERVATIONS: = 40
' . . WEIGHT '
N OF CASES 40
MINIMUM 12800000
- MAXIMUM 466.0000
OMEAN . 365.3500
" STANDARD DEV 51.4311

THE FOLLONXNG RESULTS ARE FOR:

TRT =
TOTAL OBSERVATXONS 40
WEIGHT

N‘dF CASES S 4D
MINIMUM - S 214.0000
MAXTMUM 471.0000
MEAN C 7 330.0250.
STANDARD DEV 47‘3847

THE FOLLOWING RESULTS ARE FOR:

S

" THE FOLLOWING

CCTRT =2
TOTAL OBSERVATIONS 39
. WEIGHT
N or«cAsEs -39
MINIMUM 264.0000
"MAXIMUM | 482.0000
MEAN ' 343.2821 .°

STANDARD DEV"

THE FOLLOUING

RT. =
TOTAL OBSERVATIONS: 40
WE1GHT
N, OF CASES ; 40
" MINIMUM . 287.0000
MAXIMUM 465.0000
. MEAN , 350.7750
- STANDARD DEV 50.4282

RESULTS ARE FOR:

- 59.7662

RESULTS ARE FOR

- TRT =
; TOTAL\OBSERVATIONS A5,
WEIGHT
N OF cASES 15
MINIMUM. 261.0000
MAXTMUM $49.0000
MEAN - 355.8667
'STANDARD DEV . 57.2661
THE FOLLOWING RESULTS ARE FOR:
RT . =
TOTAL. OBSERVATIONS 7
UEIGHT
NOFCASES . 7.
| MINIMUM 198.0000 -
© MAXIMUM .- 362.0000
' MEAN: L 309.8571
STANDARD DEV

57.5715 .

71,0000

LENGTH

: 40
.+ 24.2000~
. 28.1000

25.8625

1.0180

2.0000
LENQTH'
40
. 29.5000

| 26.4250 .
. 1.3887 -

3.0000°

LENGTH

40

24.0000
. 28.9000

40000

LENGTH
3¢
23.2000
28.8000

1.5998

" s, 0000 |

LENGTH :

- 23.6000
28.2000
25.6133
1.1382

6. 0000.

LENGTH

°21.2000
26.9000

25.2857
1.9548.

23.8000

26.2175
1.3492

"25.8385

15
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, co ‘ MRID No. 32505-01 o e 7
Car‘-bofuran Technical:- Effects to the Early Life Stage of sheepshead anow o :
'2 SUMMARY STATISTICS FOR HEIGHT ;
4 BARTLETT ‘TEST FOR HOMOGENEITY OF GROUP VARIANCES |
cur SQUARE =;‘ 12.5619 DF= 5 PROBABILITY C0.7e72 b é;
‘ ) . ANALYSIS OF VARIANCE ‘ E? ,

. SOURCE . - ‘M oF SQUARES’ DF  MEAN SQUARE O F 'PRpBABxLxr§ - E, %1 -
 BETWEEN GROUPS  36916.3958 5 7383.2792  2.6092 o.oss | S
- © WITHIN GROUPS 491439.5379 175 - 2808.2259 S R

shMMARY STATISTICS FOR' LENGTH - ... A s :
BARTLETT TEST FOR HOMOGENEITY OF GROUP VARIANCES o R B
_CHI-SQUARE = : v10.3252 DF= 5 PROBABILITY = 0.0665 _
. _ANALYSIS-OF VARIANCE ‘
'SOQRCE" _" SuM 65,souARE§ DF 'MEAN SQUARE P PROBABiQITY )
~ “BETWEEN GROUPS 16,6522 . 5 . 3.3304 / 1.7936 _ 6,1165,
 WITHIN GROUPS . 324.9447 175 .1.8568 - . .
\
} |
; N |
i ’/
| g i
i ‘
. . [ '
\ N ,
[
. .
i |
Ik
!
o
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MRID No 32505- 01

Effects to the Early Llfe Stage of Sheepshead M\nnou \

. THE: FOLLOHING RESULTS' ARE FOR:
, " TRT ‘== 11,0000
" REP . = " 1,0000
TOTAL OBSERVATIONS: = . 20
WEIGHT = LENGTH
N OF CASES . : 20 20
MINIMUM - 280.0000 24,3000
'MAX TMUM 466.0000 27.8000
. MEAN - 366.9500 25.8100
"'STANDARD DEV 54.1329 0.9037
THE FOLLOWING RESULTS ARE FOR: U .
) TRT = 1. 0000 S
* - REP = 2 0000
TOTAL -OBSERVATIONS: 20 -
WEIGHT LENGTH
“N'OF CASES 20 o200
MINIMUM. 298.0000 , 264.2000
MAXIMUM 465.0000 . 28.1000
MEAN 363.7500 25.9150
" STANDARD DEV 49 9377 S 1.1621
'THE FOLLONING RESULTS ARE. FOR :
CTRT. v = 92,0000
‘ ‘. "REP- = 1.0000
. TOTAL OBSERVATIONS: 19 L
' ‘ " WEIGHT LENGTH
N OF CASES 19 e )
TMINIMUM -+ 292.0000 . 24.6000. -
MAXTMUM 14710000 29.5000
UMEANS 341.2632 26.742%
STANDARD,DEV 148.2388 1.2993
THE: FOLLOUING RESULTS ARE" FOR , ‘
: ] : TRT = 2.0000
REP = . 2.0000
TOTAL OBSERVATIONS: 21 .
WEIGHT = - LENGTH
N dF,CASEs F 21 21
MINIMUM = 214.0000 23.8000
MAXIMUM 404.0000 :28.2000
MEAN T 319.8571  26.1381
STANDARD DEV '~ ° 45.3379 . 1.4351.
THE FOLLOHING RESULTS ARE FOR: :
TRT - = ~3.0000
: REP = 1.0000-
TOTAU OBSERVATIONS: - 20
N o :
ﬁ . " WEIGHT ' LENGTH
N dk CASES .- 20 .20
MINIMUM 292.0000 240000
MAXIMUM 432.0000 28.2000
MEAN 3485500 26.1950
;STANDARD DEV

1.2172
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THE FOLLOUING RESULTS ARE FOR:

\
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MRID No. 32505-01

to the Earty Life Stage of Sheepshead Mlnnou

TRT = —  3.0000
) : © U REP- = ~ 2.0000 .
. TOTAL OBSERVATIONS:. 20 ' l -
WEIGHT LENGTH
‘ N OF‘CASES B 20 - 20
©LOMINIMUM '287.0000 24.1000
MAX TMUM 465.0000 - . 28.9000
'MEAN 353.0000 26.2400
STANDARD DEV 53.6999 1.5014
THE FOLLOWING RESULTS ARE FOR: ;
TRT = 4,0000
REP = 1.0000
TOTAL OBSERVATIONS 20 .
‘ HEIGHT LENGTH
N OF CASES S 20 ;. 20
MINIMUM 281.0000 23.8000
MAXIMUM 482.0000 © = 28.8000
MEAN, - 342.4000 26.1550
“ STANDARD DEV 59.8642 . 17370
THE FOLLOUING RESULTS ARE FOR: :
: TRT = 4.0000.
‘ -~ REP = " 2.0000.
TOTAL OBSERVATIONS 19 Co
HEIGHT -LENGTH
,OF CASES o 9 19 ' o
MINIMUM 0 7264.0000 23,2000 - . - A -
MAXIMUM 460.0000 26:9000 S ' :
‘ MEAN ' 344.2105 25.5053
SWANDARD DEV 61 2886 - 1.4105
THE\FOLLOUXNG RESULTS ARE FOR' e
L TRT . = 5.0000
\ ! " REP = 1.0000
TOTAL OBSERVATIONS , 8. K
. -~ WEIGHT LENGTH
N OF CASES 8 ‘ 8
“MINIMUM 261.0000 23.6000-
) STANDARD DEV " 72.1683 © 1.4300
- MAXIMUM- .449.0000 28.2000
MEAN ‘ 361.3750. . ' 25.5750
THE FOLLOHING RESULTS ARE FOR: K
TRT = s, ,0000
REP - = . 2.0000 .
TOTAL OBSERVATIONS 7 o
y ‘ NEIGHT LENGTH'
N cF CASES 7 7 .
MINIMUM . 291.0000 24.6000
( MA%IMUM 397.0000 26.8000
MEAN - . ‘3495714 25.6571
STANDARD -DEV . 38.5869 0.7955
" THE FOLLOWING RESULTS ARE FOR:. - -
: ~TRT = 6.0000
: REP . = 1.0000
TOTAL‘OBSERVAT!ONS' 3 .
: WEIGHT _LENGTH
. N OF CASES L3 ' 3
“MINMMUM ' 287.0000 24.9000
| MAXIMUM 1362.0000 .- 26.6000
MEAN 327.0000 - 25.6333
STANDARD osv 37.7492.. 0.8737




Carbofdran'féchnical;

_ MRID No. 32505-01 .
Effects to the Early Life Stage of Sheepshead Minnow..

ARE FOR: -

THE FOLLOUING RESULTS
RT = 6.0000
REP = 2.0000
' TOTAL OBSERVATIONS: 4.
“WEIGHT LENGTH
N OF CASES A 4 :
MINIMUM ; 198.0000 21.2000
MAX TMUM : 358.0000 . 26.9000
MEAN : 297.0000°. * - 25.0250

STANDARD DEV -

71.8656 2.6311 .

| SUMMARY STATISTICS FOR WEIGHT

BARTLETT TEST FOR HOMOGENEITY OF GROUP VARIANCES

" GHI-SQUARE = . \6.4695 DF= 11 PROBABILITY = 0. 8403

‘

SOURCE ~ SUM OF

. ANALYSIS OF VARIANCE

SQUARES DF- MEAN SQUAREH . PAOBABILITY

BETWEEN GROUPS .~ 43882.4809 .11  3989.3164  1.3916. 0.1807 -
© WITHIN GROUPS  ~ 4B4473.4528 169 . 2866.7068 R

‘ SUMMARY STATISTICS FOR LENGTH

\BARTLETT TEST. FOR HOMOGENEITY QF GROUP VARIANCES

cux SQUARE = ' 16 32
" SOURCE -~ . SUM OF
' ‘_
BETWEEN GROUPS
WITHIN. GROUPS - 3

92 DF= 11 PROBABILITY 0.1293

»' ANALYSTS' OF VARTANCE _
SQUARES OF MEAN SQUARE - F  PROBABILITY
25.1948 ‘11 22906 1.22% | 0.2749
16,4021 169~ 1.8722 -

Kd.MOGOROV SMIRNOV ONE

SAMPLE TEST" USING STANDARD NORMAL DISTRIBUTION

FEVARIABLE N-OF-CASES MAXDIF PROBABILITY (2 TAIL)

| LeNeTH ~181.0000 1.0000 o.oooo
| WEIGHT  © 181.00000 -.1.0000  0.0000

0




