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DATA EVALUATION RECORD

Chemical: Lindane, Aldrin, Toxaphene, Dieldrin, Endrin,
Chlordane, Heptachlor, Mexthodychler, DDT,
Malathion, Guthion, Co-Ral, Carbaryl.

Test Material: Lindane - 100% Endrin - 98.2%
Aldrin - 88.4% Chlordane - 100%
Toxaphene - 67-69% as Cl1 Heptachlor - 72%
Dieldrin - 90% Methoxychlor - 89.5%
Malathion - 57% DDT - pure
Co-Ral - 98% Carbaryl - 95%

Guthion - 93%

Study/Action Type: Fish Acute-Toxicity Tests:

Coho Salmon (Oncorhynchus kisutch)
Spring chinook (0. tshawytscha)
Rainbow trout (Salmo gairdneri)

Threespine stickleback (Gasterosteus aculeatus)

Study ID: Katz, M. (1961) Acute Toxicity of Some Organic
Insecticides to 3 Species of Salmonids and to
the Threespine Stickleback. Trans. Am. Fish Soc.
90(3): 264-268. MRID: 00105344.

;
Reviewed By: Ann Stavola Signature: ;B*Mvtiz~

Aquatic Biologist —

HED/EEB Date: 5N\5
Approved By: Harry Craven . Signature: fZ/’7? Cooe—~

Supervisory Biologist b/b/gg/

HED/EEB Date:

Conclusions:

The study is not scientifically sound and does not meet
our guideline requirements for acute aquatic toxicity testing

with fish.

Recommendations:

The study is not scientifically sound mainly because
aeration was used, but the test concentrations were not measured.

Background:

This study was submitted in the data-call-in package
for the Lindane Standard.
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Materials and Methods:

A.

Test Animals: Spring chinook (Oncorhynchus tshawytscha);
coho salmon (O. kisutch); rainbow trout (salmo gairdneri)--
all age group O; adult threespine stickleback

(Gasterosteus aculeatus). The chinooks were obtained from
the McKenzie Salmon Hatchery of the Oregon Fish Comm.;

the coho salmon were collected from the headwaters of the
Yaquina River in Lincoln County, OR; rainbow trout were
from the Roaring River Hatchery of the Oregon Fish Comm.;
and sticklebacks were collected from the tidal sloughs
adjacent to Yaquina Bay, OR.

Weights Lengths (TL)
Chinook 1.45 - 5 g 2 -4 1/4 in
Coho 2.7 ~- 4.1 g 21/4 - 3 in
Rainbow mean 3.2 g 2 - 31/8 in
Stickleback 0.38 - 0.77 g 7/8 -1 3/4 in

Dose: The following pesticides and the percent AI were
tested:

Lindane - 100% Methoxychlor - 89.5%
Aldrin - 88.4% DDT - pure
Téxaphene - 67-69% as Cl Carbaryl - 95%
Dieldrin - 90% Guthion - 93%
Endrin - 98.2% Malathion - 57%
Chlorodane - 100% Co-Ral - 98%
Heptachlor - 72%

Stock solutions were prepared by dissolving 100 mg
of the pesticide to a volume of 100 ml with pure acetone.
Highly toxic chemicals were diluted at the rate of a ml
of the original stock solution to 100 ml with pure acetone.
With Co-Ral, weighed amounts were added directly to the
aquaria. Control aquaria contained acetone in the diluted

water.

Study Design: Fish were acclimatized overnight before the
tests began. Each aquarium contained 15 liters of soft
water at 20 °C and pi 6.8 to 7.4. There were 3 to 5
salmonids per aquarium and 11 to 20 sticklebacks per
aquarium; the loading per aquarium was 1 g fish/liter
water. There were 10 to 20 fish per test concentration.
The sticklebacks were tested at 5 and 25 ppt salinity. The
test solutions were aerated to maintain an adequate level

of D.O.

Statistical Analysis: The method used to calculate the
TLM was not given.
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Reported Results:

The attached tables list the TLM's for the four species and
several pesticides. The 96-hr TLM's for lindane were:

Chinook - 40 ppb ai
Rainbow - 38 ppb ai
Coho - 50 ppb ai
Stickleback - 44 ppb ai at 5 ppt

- 50 ppb ai at 25 ppt

Author's Conclusions/QA Statement:

Endrin was consistently the most. toxic insecticide and
Co-Ral was the least toxic. In general the cohos and rainbow
were more tolerant than the chinooks. Salinity did not play
a significant role in the response of the sticklebacks.

No QA statement.

Reviewer's Discussions:

A. Test Procedures:

The test procedures generally follow those recommended
by EPA-except for two major points-the use of aeration and
the high temperature (20 °C). Salmonids should be tested
at 12 °C.

B. Statistical Analysis:

Without the raw data, the reported results could not
be verified.

C. Discussion/Results:

We cannot accept the results if aeration is used and
the concentrations are not measured.

D. Adequacy of the Study:

1. Category: Invalid

2. Rationale: Aeration, high test temperature, lack of raw
data, no description of statistical methods.

3. Repairability: None
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maintained adequately by surface reaeration,
the test solutiens were aerated with com-
pressed "air.  Glass tubing of 7 millimeters
outer diameter was used 1o introduce the air
into the test aquaria. The tubes could be re-
moved at the ead of each test and cleancd
thorouzhiy. There was no indication that
aeration chanzed the toxicity of the toxicant
dilutions.

The inscrticides were introduced into 15
liters of water takea irom the same source as
the water in which the fish were held. The
Pl valuds of the diluent water varied between
6L and’7 i but weuaily were near the hizher
value. Total alkalinity as CaCO, varied be-
tween 15 and 57 pp.m. The diluent water
was stored in the constant temperature room

from 3 to 13 davs before use. Test aquaria -

were S-zallon wide-mouth zlass jars.

Three to five salmonids were tested in
each jar, while 11 to 20 sticklebacks were
used per jar. The numbers of fest fish per jar
were varied 10 insure that not morse than 1
gram of fish per liter of water was present.
Ten 1o 20 fish were used -t each concentra-
tion of toxicant at which some fish sutrvived
for 48 hours or more. To corserve experi-
mental fisi. only five fish were used at the
concentrations at which all fish survived for
96 hours or at which all died within the first
48 hours in the initial tests. Test concentra-
tions were selected in accordance with Tahle
1 of Doudoroff et el {1951). Each com-
pound was d i repli during succes-
sive weeks with diiicrent samples of fish,
Tests were terminated at the end of 96 hours.

The insecticides tested included nine chlor-

inated hydrocarbom compounds, three organic

phosphorus compounds, and one carbamate.
The fosmulations of chlorinated hydrocarbons
were:

Aldrin, technical—83.1 percent aldrin, 4.6

percent related compounds;

Dieldrin, technical—90 percent dieldrin;

Endrin, purificd—93.2 percent endrin;

Chlordane, reference standard—100 percent

chlordane; .

Heptachlor, technical-~%2 percent hepta-

chlor, 28 percent related compounds;

Methoxyehlor—89.5 percent p, p” isomer;:

" Toxaphene, reference standard—highest
purity, containiez 67- 69 percent chlorine;

DDT. reference .tandard—pure p, p’ isomer;

and

Lindane—100 percent lindane.

The insecticides vsed in this study, with the
exception of the endrin, were sent to the au-
thor by Croswell Henderson (R. A. Taft Sani-
tary Engineering Center. Cincinnati) and were
subsamples of the tovicants used in the bioas.
savs reported by Henderson et al. (1959),
Their chemical composition and useful phys-
ical properties are adequately discussed by
those authors and in published material dis-
tributed by manufacturers.

The organic phospiiorus compounds-tested
were malathion, Guthion, and Co-Ral. The
formulations tested, the active ingredients, and
the compoasitions of these compounds were:

Malathion—37 percent malathion, 43 per--

cent inert ingrediemts. (The chemical

formulation and pertinent physical pro-
" pertics are discussed in some detail by

Henderson and Pickering, 1958).

Guthion, technical—93 percent active in-

gredient. Chemical name: 0,0-dimethyl
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e . S-(4-ox0-1, 2 3 henzotriazingl-3-methyl)  amounts of the insecticide directly to the wa-

p!msphoto-dilinionale. Properties: solid,
soluble in water at approximately

- . venls.”

ical name:- 0.0-dicthyl

s . 1:30.000, soluble in many organic sol-
. Co-Ral—9% percent active inzredient. Chem-

0-i3-chloro-4-

methslumbelliferunes phe sphorothionate.

: - Propestics: white crystaliine powder with
- . characleristic punzent oder. siizhtly solu-
. / . punges -

i ’ ble in water and reauily scluble in acetone

Sevin. which was also tested.
about Sevin is available:

jcal name:

(O Bricn and Wolie. 1939-.

may be classed

as a carbamate. The ioilowing information

Sevin—93 percent active jn=sedient. Chem-
N-methyl-E-napntiyl carba-
: mate. Properties: shizhily coiored, light
S to lavender, nearly odoriess. crystalline,

: solubility less than 0.1 percent in water.?

. _ Stock solutions of the above insecticides
were prepared by dissolving 13 millizrams

of the toxicant to a volume of W0 milliliters

pared by diluting 1 milliliter

G ees swomm i

York 16, New Yor!

.o v -

Techaical information on Sevin for
New Yock 17, New York. 12 pp-

Ceet W iresame

with pure acctone. In order to make accurale
dilutions of a compound which was highly
“toxic to fish, a weaker stuck solution was pre-

of the original

stock solution to 100 milliliters with pure
scctonc. The anly exeeplion to the above pro-
cedures was with Co-Ral, of which some test
solutions were prepared by adding weighed

3 Chemazro Cnrtfation. §1957) Cuthica. New
5 Union Carbide and Chemicals Company. (1958)
workers.

ter in the test aguaria. .

Control aquaria contained water to which
was added the larzest amount of acctone used
in any experiment in the bioassay series. No
mortaiities were observed in the control. The
experimental data are expressed in parts per
billion of the active inzredient. No atiempt
was made to test any of the special formula-
tions commonly used in insect-control pro-
cedures.

RESULTS AND DISCUSSION

The estimated median tolerance limits
(TL) for chinook and coho salmon and rain-
bow trout finzerlinzs of the insecticides tested
are listed in Taiie 1. The 2%-, 13- 72-. and
96-hour median toierance limits of the insecti-
cides are expressed in parts per billion {p.p.b.}
of active inzredient. The 96-hour TL,. esti-
mates fos chinook and coho salmon and rain-
bow trout are Jisted in Table 2. along with
the estimates obtained by Henderson et al.
11959} and by Henderson and Pickering
11938+ for warm-water and asuarium speeics.
The median tolerance limits (TL.) for marine
threespine stickichatks in salinitics of 5 and
25 parts per thuusand are listed in Table 3.

Of the compounds tested, endrin was con-
sistently the most toaic to all species of sal-
rionids. with 2 96-hour Ti.. for chinooks of 1.2

.p-b., for cohos of 051 pp.b.. and for rain-

w trout of 0.58 p.p.b. Co-Ral is the least
toxic of the compounds tested. with an esti-
mated 96-hour Tl of about 15,000 p.p.b. for
cohos and 1500 ppb. for rainbows. In
geperal, the cohos #od rainhows were more
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tolerant to most of the fusecticides tested than
were the chinovks. Chinooks were more tu.er-
ant to endrin than were the cohos and rain-
bows. but the difference was minor. The dif-
ferences in tolerance of the three species to
mo=t of the insecticides are not large.

A comparison of the Y6-hour TL,. estimates
for the saimonids with the data obtained by
Hendesson et al. 119391 and Henderson and
Pickering 119351 shows that the salmenils,
especiaiiy chinook salmon, were usually some-

hat mote sensitive than the warm-water and

warsum swecies. althouzh the salmonids wece

‘tested at 20° C. instead of 25° C., at which

the warm-water species were tested.

Coho salmon were able to tolerate relatisely
high concersrations of Co-Ral and Sevin. with
the respective 96-hour TL., values beinz 154600
and 97 p.pb. These data sugzest that ueful
insecticices can be developed that weuic not
be hizhiy toxic to fish. Co-Ral. which is the
least 1oric of the compounds tested. is used
poincipaify as a svstemically active insecticide
and is in ho scnse, at least at present, 3 re-
piacement for the more versatile insecticides.
Sevin, with 2 96-hour TL., for coho salmon of
about 1.000 p.p.b.. is reported to have a wide
spectrum of insecticidal activity. This com-
pound therefore mizht be suggested as 2 sub-
stitute for substances of pronounced icthaiity
to fish in insect-control programs where pos-
sibie damage to fish populations is 2 con-
sideration.

No insecticide differed much in its toxicity

_ to sticklebacks in water of 5 and 25 pasts per

thousand salinity. Eizht of the 13 substances
tested were slightly more toxic, while three
substances were skizhtly less toxic in the more

saline water. The zreatest difference was noted
in the case of Guthion. The niedian tolerance
limits obtained with the marine sticklebacks
at salinities of 5 and 25 parts per thousand
(Table 35 did net show any sriking differ-
ences from the data obtained with the sal-
monids in fresh water. .

Those who mav wish to use these data as a
zuide in planning an insecticide spraying pro-
zram should exercise some caution. The term-
ination of these experiments at %0 hours does
not imply that no deaths would vccur after
this period. For example. no martalities were
observed at concentrations of 10.000 p.p.b.
Co-Ral at the end of the J-day test period. The
fish were aiiowed to remain in the toxicant
solution for 3 additional davs. and 2t the end
oi the Y-day perind, all of the fish had died.
There were instances of similar delay of mor-
tality with some other insecticides, particularly
endrin.

Weiss (19591 showed convincingly that the -

knowa undesirable effcct of some orzanic
phosphorus insecticides ti.c.. the inhibition of
acetyicholinesterase activitys persists as long
as 45 davs after contact in some fish. Even if
mortalities do not occur foilowing insecticide
appiications. the depression vf normal activity
patterns may make some fish unable to casry
on their. functions with the competitive eifi-
ciency required for survival in their natural
environment.
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