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The Ecological'Effects'Branch (EEB) has completedwlts review‘of
the fish early life stage study submitted by A/S Cheminova for
Ethyl Parathion Technlcal The following is a brief summary of

: the data rev1ewed

CITATION: ' Suprenant, Donald C. 1988. The toxicity of

' Ethyl parathion Technical to Sheepshead Minnow (Cyprinodon
variegatus) embryos and larvae. - Laboratory project -ID 88-5-

2657. - Study sponsor A/S Cheminova. Performed by Sprlngborn
Laboratories Inc., Wareham, MA, MRID No 415431 01.

CONCLUSIONS: ThlS study is sc1ent1f1cally sound but does not
fulfill the guldellne requirement for a fish early life

fstage study. ‘In these studies, the dilution water is

periodically scanned for the presence of pest1c1des

Becduse ethyl parathion residues were detected in both the
solvent and.the dilution water controls, EEB requires a . i
chemical screen completed at the time of the study to verlfy
ethyl parathion was not contaminating the water source.

- This study can be upgraded with the subm1581on of the

chemical screen. The MATC value based on statlstlcally
significant differences for both welght and length is > .19

. and < .37 pg a.i./L. " The NOEC and LOEC are .19 and .37 ug

a.i./L, respectively. Therefore, Ethyl Parathion Technlcal

" is con51dered hlghly toxic to developlng flsh embryos.

If you have any questlons/contact Renee Costello at:-305-5294.
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MRID No. 415431-01
'DATA EVALUATION RECORD

1.  CHEMICAL: Parathion Shaughnessey Number: 057501-9

2. TEST MATERIAL: Technical Parathion, 98.0% active
- ingredient, a brown liguid. :

3.  STUDY TYPE: Ethyl Parathion Technical - SheepShead'Mlnnow
| "(Cvorlnodon varleqatus) early llfe stage tox101ty test

4. CITATION: Suprenant Donald C. 1988. The tox1c1ty of
Ethyl ‘parathion Technical to Sheepshead Minnow . (Cvorlnodon
variegatus) embryos  and larvaeﬁ Laboratory project 'ID 88-5-
2657. - Study sponsor A/S Cheminova. Performed by Sprlngborn
Laboratories, ‘Inc.; Wareham, MA MRID No 415431-01.

5. REVIEWED BY: s | ‘ Lo ‘<f£ﬁla
Renée Costello - S '\“Signatur?lzgzizuileﬁ A
Biologist ‘ I S ‘ | s
Ecological Effects Branch (7507C) Date: \ZW(\V%‘ : S

‘Env1ronmental Fate & Effects Division

6. APPROVED BY:

Allen Vaughan. o S Slgnaturexﬁ%%zvéy uéﬁLgyz;«v
Acting Chlef Section 5
Ecologlcal Effects Branch - (7507C) - Date-' ;) Q;_ ?3

Env1ronmental Fate & Effects D1v1s1on

7. uCONCLUSIONS- This study is sc1ent1f1cally sound but does
~ not fulfill the guideline: requlrement for a fish early llfe
_stage study. In these studles the dilution water is
. periodically scanned for the presence of pest1c1des
Because ethyl parathion residues were detected in both the
solvent and the dilution water controls EEB requires a’
chemical screen completed at the time of the study to verify
ethyl ‘parathion was not. contamlnatlng the water source.
"This study can be upgraded with the 'submission of the
chemical screen. The MATC value' based on statlstlcally
81gn1f1cant dlfferences for both weight and length is > .19
~and < .37 pg a.i. /L. The NOEC and LOEC are .19 and .37 ug
a.i./L, respectlvely " Therefore, Ethyl Parathlon’Technical
is con81dered hlghly tox1c to developing fish embryos.

8. RECOMMENDATIONS. N/A -

9. BACKGROUND; N/A

10. DISCUSSION OF INDIVIDUAL TESTS: N/A




11.

MATERIALS AND METHODS. ’

- A,

TEST ANTMALS: Fertlllzed sheepshead mlnnow embryos
obtained from a commercial supplier were less. than 24
hours old at test 1n1t1atlon :

TEST. SYSTEM Embryo incubation cups were 8 cm high-
‘glass jars w1th 40 mesh Nitex screen bottoms. The cups
were oscillated in the test solutions. w1th a Mount
rocker arm apparatus

A modlfled proportional dlluter (.50 dilution factorf

“was used to prepare and deliver the test solution to

the aquaria -during the 35 day test. A 50 ML gas tlght'

-+ syringe was mechanically activated during each diluter.
~cycle to deliver .0174 mL of the 166. pg a.i. /mL stock
,solutlon into the mixing chamber containing 1.93 L of

water. This stock solution was. proportlonally diluted
to deliver the selected range of nominal ‘exposure
~concentrations. Each of the. glass test aquaria \
measured 39 x 20 x 25 cm with & 14.5 cm high side draln
that maintained a constant exposure volume of 11 L. .
The dlluter delivered .5 L of solution to each aquarium
at an average rate of 143 times- per day. This was an

.approximate flow rate of 605 aguarium volumes per 24

hour perlod w1th a 90% replacement time of 7 hours

16 hours of light was provided at 10 f-loo.foot candles

at the surface each day. The aquaria were randomly

~positioned. in a circulating water bath to malntaln the

test solution temperatures at 25 1z 1°C.

- The: dllutlon and control water was natural seawater

pumped from Cape Cod Caral ‘in Bourne, Massachusetts,
about 4 meters offshore.at a depth of approx1mately 05
meters.  The water was passed through a series of

polypropylene core filters (20 and 5 microns) and an .

activated charcoal filter. It had a- ‘salinity range of

- 30 - 32°/00 and a pH range of 7.7 - 8. O

DOSAGE: Nomlnal test concentrations were O; .083, .19,

.37, .75, and 1.5 mg/L. There was a dilution and a
solvent control y ,

DESIGN:‘ 75 embryos per 1ncubatlon cup, ‘1 cup per test
aquarium, 2 aquaria per test concentration. After
\hatchlng, 25 live larvae were randomly selected and:
placed in their respective aquaria upon. initiation of
the 28 day post-hatch larval exposure: test. The larvae
were fed live brine shrimp 3 times daily and twice =
daily on weekends and holidays. Larval survival was
estimated twice weekly At 28 days post-hatch, the

vpercentage larval survival was determlned At




termination, the larvae were welghed and measured
‘individually. ‘

E. STATISTICS: Data was analyzed us1ng various statlstlcal
tests. : 2 :

12. REPORTED RESULTS: The test concentratlons based on mean
' measured concentrations were 1.3, .72, .36, .21, and .10 ug
a 1 /L range from 87% to lllzlof the nomlnal) B :

Durlng the latter half of the early life stage exposure ,
.measurable quantities of Ethyl Parathion Technical were
detécted in both the dilution water and solvent control
_Asolutlons (see Table 2) This is attributed to
contamlnatlon during the handling and analys1s of ‘these.
samples ‘and not indicative of the exposure ‘conditions for
either controls. Samples of laboratory dilution water are
examined perlodlcally for the presence of pesticides.
‘Results of these analyses demonstrate that Ethyl Parathlon
has never. been detected in any of these samples. ‘

Parathlon Technlcal appeared soluble at all concentratlons

"No mortallty was observed at any test concentratlon after .
144 hours of exposure. The larvae in sclutions = 1.5 ®g
a.i./L exhlblted abnormal behavior. ' Larvae exposed to
concentrations = .75 pug a.i. /L appeared normal throughout
the exposure perlod

See Table 1 for water quallty measurements,

See Table 4 for blologlcal data, 1nclud1ng # larvae hatched
and larval survival, collected durlng the test. Larval
growth was the only 1nd1oator of ‘the toxic¢ity of parathion
to ;the sheepshead minnow. Mean total length at the highest
concentration (1.3 pg a.i./L) was 21 mm and 31gn1f1cantly
less than the length of control larvae (23 mm) (see Figure
4) . Mean wet weight ranged from 167 to 202 mg and was
unaffected when compared to the control data (199 mg) .

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES'

The MATC of Ethyl Parathlon Technical to Sheepshead Mlnnow
embryos larvae was > .72 and < 1. 3 pg a.i./L.

- The report has a quallty assurance statement s1gned by a
quallty assurance officer.

14.U REVIEWER’S DISCUSSION AND INTERPRETATION OF STUDY RESULTS°

“A. TEST PROCEDURE:' ThlS test is 1n accordance w1th EPA’Ss
SEP protocol

B.  STATISTICAL ANALYSIS: Data was analyzed using EEB's




~ ADEQUACY OF STUDY:

e

Toxstat. (See attached tables.) The MATC is > .19 and
< .37 pg a.i./L. This value differs from the reported
MATC. It is based on statistically s1gn1f1cant o
differences from the controls for both length and
weight data whlch were  found at the .37 ug a.i./L

1concentratlon

DISCUSSION/RESULTS: Thls‘study appears to be

‘SC1ent1f1cally sound but does not fulfill the guldellne

requirement . The MATC value based on statistically
significant differences for both weight and length is >
.19 and < .37 ug a.i./L.  The NOEC and LOEC are .19 and
.37 pug a.i./L, respectlvely ‘Therefore, Ethyl
Parathion Technical is considered highly toxic- to
developing fish embryos. This study can be upgraded

- with subm1s51on of chemical screen (see sectlon 14D)

(1) CLASSIFICATION: Supplemental

(2) RATIONALE- Dllutlon water is perlodlcally scanned
for presence of pesticides. Since ethyl parathion ‘

residues were detected in both the solvent and the -

dilution water controls, EEB requires a chemical screen

- completed at the time of this study to veriﬁyvethyl

parathion Was not contaminating the water source.

(3) REPAIRABILITY. Upgradable to -core w1th subm1s51on

) of chemical screen mentloned above
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88-5-2657

Table 2.

Page 33 of 81

v

vMeasured concentratlons -of Ethyl Parathlon
Technical durlng the early 11fe-stage exposure
of - the . sheepshead - minnow (Cyprinodon
/varlegatus) ST ‘ SO

Heasured.Cot\cerltra'tion Cug A.I.7L)

Nominal Day . . Day Dey
Concentration 0 ) C 7 15 21 - 28 35
- (eg A-IL/L) » o - : ' ‘ ; ' .

1.5 . 0.43 ] RN

. ' 1.4 RN : .2,

0.75 ) 48 0.8 ' .61

_ 76 sy o
0.37 0.36 0.45 0.3 0.28
0.34 0.43 6.31 0.22'
D . v .

0.19 0.21 0 Y P S 0.21 0.17,
o 0.20 0 7 ‘\Efix/ _ 0.21 0.1
-0.093 . 0.066- 0.086' T0.12 0.13- 0.081. " 0.087

0.086 0.097 0.13 0.14. 0.10"" 0.089:
| . o el e e e
Solvent. < 0.013 < 0.013 70,017 0.69. 0.047. 0.028.
Controt - <0.013 < 0.013 [ 0.025, 0.035, 0.032 - 0.028
: L
Control < 0.013 | < 0.013 ' \\ 0.039 0.087 - 0.064 0.029 -

. < 0.013 < 0.013 <.0.013 0.031_ 003 = 0.014 7
0.200 0.178 .0.25 0.206 0.204 — 0.168 -

" (QA) & €125) €103) €102) : (84)
_0.800 70.772 \ 1.131, 0.206° — - —

(QA)Y ©ry . 142) (186) o
1.00 — — — 0.965 1.02 0.779
(QAa)y , (105) €102y’ (78),
1.50 1.49 1.29 1.40 1.52 — | 0.92
(QA) L9 (86) (93 o (62)

QA = Quallty Assurance sample.‘ : ;

Value in parentheses is the ~percent of the nominal fortified -

concentratlon.« ‘ ' Lo

Springborn Laboratories, Inc.




ceport No. 88-5-2657 S " page 35 of 81

Table 4. Number of hatched larvae (test day 7) and survival,
. _total length and wet weight of sheepshead minnow
‘(cyprinodon variegatus) larvae after 28 days post-

hatch exposure to ‘'Ethyl Parathion. R .

wean Measured / # Larvae Hatched®. =~ - Larval L Mean Total . - Mean Vet
. onaentration L . at-Day7 - : Survival Length (S.0.) > Weight (S.D.):
g AL/L) v B ¢3RN _ ) (mg) ’
1.3 A 31 g 100 v 21 (LD 156 (40)
B 32 100 : 21 (1.3) 77 @3N
- Mean 32 100 21 . 167 (39
0.72 A : 25 o2 2 A 1700 (35)
8 25 o - 100 S22 @D 179 (42)
Mean - - 5 %6 o am s 39
0.36 A = 3 sk . . w23 . (0.86) . 180 (2D
‘ s S 38 .. 100 23 (1.3 . 198 1)
Mean . 36 ‘ 92 2 (.2 190 (36)
021 A 25 ‘ 92 ' 3 (1.4 L o187
B , TSR 100 2% (. 226 (54)
© Mean : 22 %6 C2 (1.6) 202 49
0.0 - A o 33 B 96 - S 2% (0.88) 25 (3
B TR 10 23 (0.84) . 180 (25)
Mean - - 32 _ 98 2% 097y, . 202 (3D
solvent A % 88 % .0 195 (27)
Control 8. PRI 1 | . 88 24 1.2y - 238 - (L&)
Hean ‘ 33 : 88 , % dan C27 W)
Ccontrol A - e8- o 96 S22 A, 169 (26)
o B ' 25 o 100 23 @b 195  (53)
Mean E 27 o 98 . 23 (2.0 . 18 (44
. pooled® 300 3 3 9
Controls (Mean) ‘ ' : - : '

Indicates significantly'different (P = 0.05) from the control (pooled
.y control and solvent control) data. IR o S
~cPooiéd‘meaﬁvcdntrol and solvent control data.

‘Numbér ofvhatched 1arvae fbllowingf7,days éxposure (completion of the

‘~khdtching period). Seventy-five embryos were exposed to each replicate
solution. Non-viable eggs were not removed from the,éxposure»vesgelsw

Springborn Laboratories, Inc.

Tt




. No. 88-5-2657 . o ~ ' page 40 of 81

7igure 4 'Mean total leng‘i:h of S‘heeps‘head‘ minndw’ (Cmrihodon o
: variegatqs)jexpésed to Ethyl parathion Technical
for 35 days (28 days_poSt-hatch), i S _
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| Mean Measured Cbn’centrction (ug Al /L) ‘- o

Lot Sighi‘fic’ontiy differént (P = 0.05) from the pooled contro! data -

- Springborn Iaboratories, Inc.. B
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‘parathioﬁwearlyx;’weight‘

File: a:paraweig.dat =

ANOVA TABLE

Transform: NO TRANSFORM

i s 2 o T A S D T —— . > A" T — i — T - " — A i — —— o " i o U s i i e o

— N SEP w w— Gi — ———

F 5
Between .6 0.085
'7.000. ' : «
within (Error) =~ 320 0.535
Total 326 0.620

Critical F value =

parathion early - weight

File: a:paraweig.dat

2.18 (0.05,6,120)
Since F > Critical F REJECT Ho:All groups equal

'BONFERRONI T-TEST

lHo:Control<Treatment

 Transform: NO TRANSFORM

- TABLE 1 OF 2 . .

GROUP IDENTIFICATION

. 8TAT SIG

1 | ‘solvent
2 / - control

 TRANSFORMED  MEAN CALCULATED IN

'MEAN

ORIGINAL UNITS T

- ——— . ——— — — ——" -~

0.217
0.183"

0.202
 0.202
0.190

0.175

0.167

e o o s o s o o o o i e o b S e e i e S o S i S S . i S S S e D S S S . s e ot o S e




‘.Bonferronl T table value = 2.43 (r Tailéd'Valge, P=0.05,
df 120, 6) ~ : ‘ - R :

parathlon early - weight ~ ’ ~ o .
_Flle' a: parawelg dat Transform' NO TRANSFORM

. BONFERRONI T-TEST - . TABLE 2 OF 2
Ho:Control<Treatment

NUM OF Mlnlmum Slg Diff & of
DIFFERENCE ’ «
GROUP IDENTIFICATION  REPS. . (IN ORIG. . UNITS)» CONTROL
FROMJCONTROL ‘ ' I :

solvént 44

1 . . ,
2 control - 49 S .. 0.023 , 10.4
0.034 | . ~ | R
3 .093 49 - 0.023 10.4
0.014 R T , o
4 .19 41 . 0.024 10.9
0.014 T ' ‘ : , o

.5 .37 46 . 0.023 10.6°

' 0.027 3 o ST T
6 .75 48 0,023 10.5

- 0.042 _ e S j B
7 1.5 50 : 0.022° 10.4

- 0.050 o : .

i — - ———— ——— T _ - - — - T - G S s S T T T G D D —— — G U S " " — — —— *0% "

—————— ——— ——— -




Parathion early - length S .
File: a:paraleng.dat Transform: NO TRANSFORMATION

ANOVA TABLE

F

Between 6 - 294.382 149.064
24.643 \ | o
Within (Error) 320 =~ . 637.239 . 1.991
Total - 326 931.621

Critical F value = 2.18 (0.05,6,120)
- Since F > Criticali F REJECT Ho:All groups equal.

.Parathion earlyv—‘length ’ - ‘ ‘ ,
File: a:paraleng.dat : ‘ Transtrm: NO TRANSFORMATION

. BONFERRONI T-TEST = =~ TABLE 1 OF 2
Ho:Control<Treatment ' : '

' TRANSFORMED  MEAN CALCULATED IN

 GROUP ~  IDENTIFICATION ' MEAN - ORIGINAL UNITS T

‘STAT SIG
1 solvent contr01 ,;q“23.955f»’ o 23.955
2 ‘ control 22.531 . 22.531
4.859  * » : ' S ‘ : o
3, o .« 093 23.735 , 23.735

0.750 b S -
4 | - 23.585 . 23.585
1.205 T S ~ S |

5 , fﬁ‘@ . 22.891 ‘ 22.891
3.573 % Lo - ‘ '

6 , o .75 22.167 | - 22.167
6.071 * 7 : S e _

7 - 1.5 21.100 -+ .21.100




Bdnferrbni“T'table_value = . 2.43 (11Tailed Value,'P:OfOS[’
df=120,6) o C | ~ IR

N Parathibnkéarly - length . R ' /
File: a:paraleng,dét . Transform: NO TRANSFORMATION

o BONFERRONI T-TEST -  TABLE 2 OF 2
Ho:Control<Treatment ' S

R ST : NUM OF Minimum Sig Diff % of
DIFFERENCE R o o T o

GROUP ~  IDENTIFICATION = REPS (IN ORIG. UNITS) CONTROL -
FROM CONTROL - Ry : - . -“

1 solvent control 44 D S , '

2 control .49 ‘ 0.712 3.0
. 1.424 SR ; o - o

3 .093 49 : 0.712 3.0
. 0.220 . : o R

4 .19 41 ' ~0.744 - 3.1

0.369 o S _ : :

5 .37 46 @ - 0.723 o 3.0
1.063 ' o o S o ;

6 .75 48 - 0.715 , 3.0

1.788 Lo L s . S
7 1.5 - 50 - 0.708 3.0

2.855 ‘ B ' o ’






