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TOXICITY OF CERTAIN ORGANOPHOSPHORUS AND
CARBAMATE INSECTICIDES TC RAINBOW TROUT
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The cheinical control of snow mosqui-
ses may introduce problems on the direct
nd indirect toxic effects associated with
sh and wildlife if done indiscriminately.
n order to obtain an indication of the rel-
tive toxicity of a mumber of insecticides
» a fish species commonly associated with
1ountainous recreational areas, laboratory
sts were conducted on rainbow trout,
almo gaivdnerii Richardson (Mt. Shasta
rain) from the San Joaquin Hatchery at
riant, California. The effects of eight in-
cticides, considered as candidate mate-
als for mountain fedes control, were
udied. Dosages approximating concen-
ations that would be encountered in the
cld were applied; these concentrations
ere derived from data on other species
f mosquitoes in non-mouniainous habi-
its (Lewallen 1058, Lewallen 1959, Lew-
len and Gjullin 1960, Mulla ¢z al., 1961).
‘o study the effects of these materials un-
er severe conditions, a second series of
sts was run at ten times the anticipated
eld dosage.

It is unlikely that concentrations approx-
nating the dosages used in these labora-
iry tests would ever be encountered by
out. Snow mosquitoes breed to a great
ctent in isolated meadow and forest pools,
1d if a treated pool drained into a stream
sntaining trout, the toxicant would be
wpidly diluted by the running water.
Treatment of marshy lake margins for
\osquitoes might affect fish in adjacent
reas if highly toxic compounds are ap-
lied; however, the large volume of lake
ater in comparison to the marsh water,
robably would provide a large dilution
ictor in such instances.

Organophosphorus or carbamate insec-
cides were considered desirable for use
. mountainous areas of California, since
iese compounds have limited residual
roperties.  Organochlorine  compounds
ave been used against aedine species in

mountain habitats in other states (Roth
et al., 1947; Rees and Nielsen, 1952).

Certain organochlorine compounds may
not directly affect fish or other forms of
wildlife at the concentrations used, but the
persistent nature of this class of com-
pounds may lead to introduction of these
materials into the food chains of the
mountain environment. It 1s advisable
insofar as possible to avoid the develop-
ment of a situation that may be compara-
ble to TDE residues found in fish and
grebes at Clear Lake as a result of control
measures taken against the Clear Lake
gnat, Chaoborous asticropus D & S.
(Hunt and Bischoff, 1960).

Merrops anp Mareriars. Fry about
one week old with the yolk sac attached
were used in one series of tests. Another
series of tests involved actively feeding
fry about one month old; they were of-
fered mosquito larvae treated at the same
dosage as the water containing the [ry.
This method subjected feeding fry to both
internal and external poisoning effects.
Twenty 4th instar moribund larvae of
Culex pipiens quinguefasciarns Say were
added to each carton of fry; feeding by
fry was variable; in some cases all the
larvae were consumed, in other cases none
were eaten.

Fish used in these studies were taken
from steel troughs at the hatchery in which
a continuous flow of river water was main-
tained at 48° F.- A small net was used to
transfer fry from the troughs into half-
gallon paper cartons containing 500 ml.
of hatchery water. Ten fish were placed
in each container and transported to the
laboratory (30 minute interval). No aera-
tion of the water in transport was required.

At the laboratory, the cartons were kept
under refrigeration at 46.4° F. A small
aquarium pump supplied acration during
the 24-hour test period.

Toxicants were introduced into the 500
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ml. of water containing fry by pipetting
one ml. of acetone wt./vol. solutions which
were calculated to give the desired con-
centrations in parts per million. The fol-
lowing field doses were used: o.1 1b./acre
= o.2 ppm.; 0.25 lb./acre = 0.5 ppm.;
0.5 Ib./acre = 1.0 ppm.; and ten times
field doses of 1 Ib./acrte = 2.0 ppm.; 2.5
Ib./acre = 5.0 ppm; 5 lb./acrte — 10.0
ppm.

Each dosage was replicated three times
to obtain the average figures shown in
Tables 1 through 4.

Controls were run with each series of
tests. No mortality was observed in any
of the controls run simultaneously with
treated fish. Early attempts with sac fry
demonstrated that excessive aeration had
a deleterious effect, so this was avoided.
After 24 hours of exposure to the toxi-
cants, the fish were transferred to fresh,
untreated water and returned to the hatch-
ery where they were observed for an ad-
ditional 48 hours.

Discussion oF Resurts. Baytex®, Dy-
1ox®, and Hercules ACs%2% did not pro-
duce any mortality in rainbow trout fry at
all dosages tested. Fish treated with 2
ppm. ACs72% exhibited some signs of poi-
soning after 24 hours, but they recovered
by 72 hours. Fish treated with Baytex®
and Dylox® did not show signs of toxica-
tion at these high dosages.

Parathion at the field dosage level (o.
ppm.) produced no apparent adverse el
fects on either sac fry or feeding fry
however, at ten times the field dosag:
considerable mortality was produced 1
feeding fry, but not in sac fry.

DDVP was not lethal to either sac o
feeding fry at field dosages, but produce
100 percent mortality in 24 hours to bot
stages at ten times the anticipated fiel
dosage. :

Dibrom® was toxic to sac fry at fie
dosages, but not to feeding fry. At te
times the field dosage 100 percent mo
tality of both stages was obtained in =z
hours.

Trithion® was only slightly toxic to th
feeding stage at field dosages and pre
duced no mortality to sac fry. At te
times the field dosage no apparent harmfi
effects were observed on sac fry, but feec
ing fry exhibited considerable mortality.

Malathion was toxic to both stages :
all dosages used.

On the basis of these tests, it appeai
that Baytex®, Dylox®, Hercules ACs572:
DDVP, Trithion®, and parathion coul
be used as chemical control agents again:
mountain Aedes without harm to expose
trout populations. This supports the vie
that chemical control of mosquitoes an
fish preservation are compatible whe
proper materials and dosages are choser

TABLE 1.~—FEffect of insecticides on one week old sack fry rainbow trout.®

Percent mortality

Dosage 24 48 2

Insecticide (ppm.) hrs. hrs. hrs. Remarks

Parathion 0.2 o o o No apparent harmful effect

Baytex® 0.2 o o o No apparent harmful effeci

Dibrom® 1.0 [} 23 23 Survivors appeared norm
at 72 hrs,

Malathion 1.0 17 17 26 Survivors appeared norm

B at %2 hrs.

Dylox® 1.0 ) o o] No apparent harmful effec:

DDVP 1.0 [ o o No apparent harmtul effeci

ACs727 0.5 o o o Fish affected at 24 hs
Recovered at %2 hrs.

Trithion® 0.5 [] o o No apparent harmful effect

* Concentrations approximate ficld dosages for mosquito control. Field application of insecticid
for mosquito control is based on the amount of toxicant per unit area of surface (pounds per acrc
To calculate the ppm. dosages used here an average water depth of three inches was assumed.,
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Dibrom® or malathion should be used for
nosquito control only in situations where
here is no possibility of contaminating
vater containing trout.

Summary. Toxicity tests were con-
lucted with seven organophosphorous and
e carbamate insecticide on sac and
ceding stage fry of Mt. Shasta strain of
ainbow trout, Salmo gairdnerii Richard-
on. Fry were treated with dosages ap-
woximating field levels for mosquito con-
rol, and 10 times the required field dos-

age. The results indicated that Dibrom®
and malathion were most toxic to rainbow
trout at field dosage levels. Baytex®, Dy-
lox®, DDVP, ACs5727, parathion and Tri-
thion® produced no appreciable mortaliry
at field dosage levels. At ten times field
dosage levels, parathion, DDVP, and Tri-
thion® were highly toxic to feeding fry.
DDVP at this dosage was also highly
toxic to sac fry, but parathion and Tri-
thion® produced no mortality to sac fry
at this dosage level.

TABLE 2-—FEffect of insecticides on one month old feeding fry rainbow trout.

Percent mortality

Dosage 24 48 2

wsecticide (ppm.) hrs. hrs. hrs. Remarks

arathion 0.2 o [ No apparent harmful effects.

aytex® 0.2 o o No apparent harmful effects.

yibrom® 1.0 o [} Some moribund at 24 hrs.,
but recovered at 72 hrs.

{alathion 1.0 100 . .. More lethal to feeding stage
than sack stage.

ylox® 1.0 o o No apparent harmiul effects.

YDVP 1.0 o o Some moribund at 24 hrs.,
but recovered at 7z hrs.

Cs727 0.5 o [ Some darkening of tail
noticed.

‘rithion® 0.5 o é Only slightly lethal to feed-

ing stage.

TABLE 3.—Effect of insecticides on one week old sac fry rainbow trout.t

Percent mortality

Dosage 24 48
secticide * (ppm.) hrs. hrs.
rwrathion 2.0 o

ziytex® 2.0 8

ibrom® 10.0 100 .
lalathion 10.0 100

viox® 10.0 o

DvP 10.0 100 ..
Cs727 5.0 o

rithion® 5.0 o

72
hrs. Remarks
[¢] No apparent gross etfects.
o No apparent harmful effects.
Complete mortality in 24
hrs.
.. Complete mortality in z4
hrs. .
o No apparent harmful effects.
Complete mortality in 24
hrs.
o Tish affected at 24 hrs.
Recovered at 72 hrs.
Some darkening of tail.
o No apparent harmful effects.

1 Concentrations approximate 10 times field dosages for mosquito control.
2Trithion®, Parathion, Baytex®, Dibrom®, Malathion, Dylox®, and DDVP are organophosphorus

smpounds. ACs5727 is an experimental carbamate

being developed by the Hercules Powder Company.
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TABLE 4. —Effect of insecticides on one month old feeding fry rainbow trout.

Percent mortality

Dosage 24 48 72

Insecticide (ppm.) hrs. hrs. hrs. Remarks

Parathion 2.0 70 8o 8o Feeding stage more sus
ceptible at this concern
tration than sac fry.

Baviex® 2.0 o 5} o No apparent harmiul effect

Dibram® 10.0 100 Complete mortality in 2
hrs.

Malathion 10.0 100 Complete mortality in =
hrs.

Dylox 10.0 [ o 5} No apparent harmful effect

DDVP 10.0 100 Complete mortality in =
hrs.

ACs5727 5.0 o o o At %2 hrs. no fish wo
dead although some wei
affected.

Trithion® 5.0 73 90 93 Mortality very high in 5
hrs.

Dibrom® was toxic at field dosage levels
to sac fry but not to feeding fry. One
hundred percent mortality to both stages
occurred in 24 hours at 10 times the field
dosage.

Malathion was toxic to both stages at all
dosages tested.

The results obtained in this study indi-
cate that Dibrom® or malathion should
be used to control mountain Aedes only
in situations where trout populations will
not be exposed. At normal dosage levels
for mosquito control, apparently the other
six compounds tested would create no
problem in the field.
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