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METHODS AND MATERTALS

The investigation was performed at the aquatic tcxicology
lavboratory of Bionomics, Inc., Wareham, WMassachusetts. The

%USCGptlblllty of bluegill (Lepcmis macrochirus) to Light

Watpn//aqueouc film forming foam (tested as 100% active)
under dynamic conditions wag reported as the incipilent
median tolerance limit (TL5O), the oonceﬁtration of the
test compound in water causing 50 percent mortality with
no additional significant response (>10%) during the final
48 hours of exposure. The predicted TL5O value and its
95% confidence intervals were arrived at by converting

the concentrations tested and the corresponding cbserved
percent mortalities to logs and probits, respectively.

These values were then used to calculate a linear regression

equation.

Test procedures for the dynamic bioassay are those
described for fish Bioassay Procedures in the 1970 edition

of Standard Methods (APHA). The bluegill were obtained

from a commercial fish hatchery in Nebraska and had a mean
weight of 2.4 g and a mean length of 56 mm. The dynamic
bioassay was conducted using a continuous-flow proportional

dilution apparatus (Mount and Brungs, 1967)1

1Mount. D. I. and W. A. Brungs. 1967. A simplified

dosing apparatus for fish toxicology studies. Water

Research. 1:21.
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The apparatus provides for intermittent introduction of
seven concentrations of the test compound into test vessels
and diluent water to a vessel serving as a control unit.
Flcw rate to each of the 30-liter test vessels was 5 1/hour

throughout the test period,

The test diluert consisted of aerated well water of pH

7.1, total hardness 38 mg/l as CaC0,, and a constant

3
temperature of 15C (t 1.0). Dissolved oxygen levels for

the test ranged trom 9.1 to 9.3 mg/l. Thirty specimens

were introduced 48 hours prior to the start of the assay
into each test unit., The desired concentrations of the

test compouhd were established after the 48 hour acclimation
period in the test vessels by adding sufficient amounts

of stock solution containing the compound to each test
vessel. The proportional dilution apparatus was then

used to maintain the desired concentration of the

compound in each test vessel.
RESULTS

The predicted TL., values and 95% confidence intervals

50
are presented in Table 1. The data for p,p' - DDT, determined
at Jicnomics by a static biocassay to serve as a "standard"

indicate that the population of test animals 1S representative

of an "average population". Table 2 presents a summary

of observed mortality for bluegill after 24 and 96 hours
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of exposure and end of test. Moribund fish generally

became dark and lethargic, lost equilibrium, and expired.

Table 3 presents the pH of selected concentrations

from the test at 24 and 96 hours and end of test.

1095.0004
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Acute toxicity of Light Wateé® to bluegilla (Lepomis

DDT

Tabie 1 -

-/ macrochirus). The data are based on dynamic blozssays

conducted at the Fish Toxicology Laboratory of Bionomics,

Tnc, in Wareham, Massachusetts.

. . . . No Effec
TLSO mg active ingredient/liter . Level

Compound 24 hour 9% hour Tncipient (mg/1)
Light Wateﬁg >33.4 20.#(16.4-25.3)C 15.9(12.5-20.2) 5.9

0.008(0.004-0,012)

-+

Assay conducted at 18C (= 1.0) mean weight of bluegill 2.4 g,

bIncipient TL5O éstimated over 264 hours.

°95% cofidence intervals.
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Table 2 -- Concentrations tested and corresponding observed

1095.0007

L4 percent mortalities for bluegill (Lepomis macrochirus)
. exposed to Light Wateéﬁ>after 24 and 96 hours and end
- of test.
Concerntration % mortality observed
(mg/1) 24 hour 9 hour Incipient
264 hours
33.4 0 100 100
25.0 0 30 64
13,8 0 17 50
_ AL 0 10 20
W 10.5 0 0 17
7.9 0 0 3
5.9 0 0 0
Control 0 0 0
L
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Table 3 -~ pH of selected concentirations from a dynamic bioassay

L4
conducted with bluegill (Lepomis macrochirus) exposed
to Light WateJ§>after 24 and 96 hours and end of test.
pH ;
Concentration 2% hour 96 hour Incipient
(mg/1)
264 hours
33,4 6.9 6.8 6.9
4,1 7.1 7.1 7.1
5"9 7'4 7'1 7-1
Control 7.1 7.1 ’ 7.1
4
-
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Acute toxicity of Light Wateﬁg to grass shrimp (Palaemonetes
wulgaris), fiddler crab (Uca pugilator) and mummichog (Fundulus
heteroclitus).
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METHODS AND MATERIALS

The investigations were performed at the aquatic toxicology
laboratory of Bionomics, Inc. in Wareham, Massachusetts. The

susceptibility of grass shrimp (Palaemonetes vulgarisg), fiddler

crab (Uca pugilator) and mummichog (Fundulus heteroclitus)

to Light wategg‘was measured in terms of the median tolerance
limit (TLSO)' the concentration of the chemical in water which
causes 50 percent response under the test conditions. The
criteria utilized in these studies was death. The prediction

of a TL5O value, and its 95% confidence interval, was based

on conversion of the concentrations tested and the corresponding
observed percent mortalities to logs and probits respectively,

and the subsequent mathematical calculation of a linear regression
equation. The sample tested was a clear amber liquid

identified as Light Watez® agueous film forming foam and was

tested as 100% active.

The test procedures used in this evaluation are in accordance
with the PFish Biloassay Procedures described in the 1970

edition of Standard Methods (APHA). The fiddler crab,and

mummichog assays were conducted in 5-gallon glass jars
containing 15 liters of diluent. The grass shrimp were
assayed in l-gallon jars containing 3 liters of diluent. The
grass shrimp, fiddler crab, and mummichog used in these

investigations were collected locally by laboratory personnel.
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The test species were observed in the laboratory hatchery
facility for at least 10 days prior to testing. During
that period, mortality in the test populztions was less
than 3% and these animals were judged to be in excellent
physical condition. The mean length of the grass shrimp
wasv18 mm. The mean carapace width of the fiddler crabs
was 15 mm. The mummichog had é mean weight of 0.75 g and
a mean length of 22 mm. The bioassays were conducted at
18 ¢ (* 1.0) for 96 hours with a single introduction of
toxicant and without aeration. The test diluent consisted
of synthetic sea waterl. Dissolved oxygen levels for

the tests ranged from 5.0 - 8.4 mg/l. Ten specimens were

assayed at each concentration.

RESULTS

The TL5O's and 95% confidence intervals for the species
tested are presented in Table 1. The concentrations of
Light WateJE tested and the corresponding percent mortalities

are shown in Table 2.

1Laroche, G, R. Eisler, and C. R. Tarzwell, 1970, Bioassay
procedures for oil and oil dispersant toxicity evaluations.

J. W. Poll, Cont. Fed. 42 (11): 1982-1989.
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Moribund grass shrimp and fiddler crabs became lethargic
before expiring. Moribund mummichog darkened in color,
displayed a general loss of equilibrium and fell to

the bottom of the test vessel where they expired. Table 3
presents the pH of selected concentrations from each

bioassay at 24 and 96 hours.
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Table 1 ~ The acute toxicity of Light WaterﬁED to some marine organisms
at 24 and 96 hours. The data are based on results of acute
bioassaysa conducted at the aquatic toxicology laboratory

of Bionomics, Inec. in Wareham, Massschugetts.

TLgp=Mmg active ingredient/liter No Effect
Level
Species 24 hour - " 96 hour (mg/1)
.. Db
grass shrimp c
(Palaemonetes vulgaris) > 750.0 93.0(53.3-162.0) 56.0
q \;)—\'ﬁi
fiddler crab Thogant
(Uca pugilator) > 10,000.0 > 10,000.0 >l0.000.0
. Lo ve ooy
. e
mummichog
(Fundulas heteroclitus) 111.0(75.4-164.0) 36.1(28.8-45,3) 18.0

®Bioassays conducted in synthetic sea water at 18 C (i 0.5).
bMean length of shrimp 18 mm,

C95% confidence intervals.

d

Mean carapace width of crabs 15 mm.

®Mean weight of mummichog 0.75 g.
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Table 2 - Concentrations of Light Wateg:)tested and corresponding

1095.0015

W/ observed percent mortality of some marine organisms
at 24 and 96’hours.
Concentration % Mortality
Species (mg/1) 24 hour 36 hour
grass shrimp
(Palaemonetes vulgaris) 750.0 0 100
430.0 0 100
370.0 0 100
: 280.0 0 100
160.0 0 100
-~ 87.0 0 20
56.0 0 0
Control 0 0
fiddler crab
(Uca pugilator) 10,000.0 0 0
5,000.0 0 0
1,000.0 0 0
500.0 0 0
250.0 0 0
100.0 0 0
Control e 0
o’
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Table 2 - Continued

% Mortality

Concentration
Species (mg/1) 2L hour 96 hour
mummichog :
(Fundulus heteroclitus) 240.0 100 100
180.0 70 100
75.0 30 100
56.0 0 70
42,0 0 60
32,0 0 30
24,0 0 30
18.0 0 0
Control 0 0

1095.0016
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Table 3 - The pH of selected concentrations from bioassays with

some marine organisms exposed to tight Wategg)for 24

and 96 hours.

Concentration
Species (mg/1) 2L hour 96 hour

grass shrimp
(Palaemonetes vulgaris) 750.0 7.2 7.1
370.0 7.2 7.0
160.0 7.2 7.0
control 8.0 8.0

fiddler crab
(Uca pugilator) 10,000.0 6.8 7.1
1,000.0 7.0 7.1
100.0 7.1 7.3
Control 8.1 8.0
T?Qﬂéﬁ?ﬁi heteroclitus) 240.0 7.0 7.2
75.0 7.0 7.2
24,0 6.9 7.1
Control 8.0 8.0

1095.0017
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