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FENTHION POISONING OF WADING BIRDS

JOSEPH G. ZINKLLU DAVID A. JESSUP,2J Al. BISCHOFF,u TOM E. LEWu and

ERIC B. WHEELDON13

Abstract: Low brain and serum cholinesterase activity were found in several species
of wading birds. The area from which these birds were taken recently had been
sprayed with the organophosphorous insecticide fenthion (0, O-dimethyl 0 - [4-
(methylthio)-m - tolyl] phosphorothioate). Analysis of stomach contents and water
samples revealed residues of fenthion. These findings suggest that fenthion caused
lethal cholinesterase depression.

CASE REPORT

On 4 April 1979, seven dead snowy
egrets (Egretta thula) and two dead great
egrets (Casmerodius albus) were
recovered from an active dredge spoil site

and an adjacent slough near the city of
Vallejo, California. In addition, a snowy

egret that was unable to stand or fly and

a great blue heron (Ardea herodias) that
was convulsing and dyspneic were cap-
tured. Water samples also were taken
from the dredge site and adjacent slough.

The great blue heron was sent to the
Veterinary Medical Teaching Hospital
(VMTH) of the School of Veterinary
Medicine, University of California,
Davis. The other birds and water
samples were sent to the California
Department of Fish and Game Wildlife
Investigations Laboratory, Sacramento.

The live snowy egret was incoor-
dinated and was unable to stand or fly.
Tonic contracture of the flexors of the feet

subsided in the first two days. Forced
alimentation and rehydration and
maintenance of body temperature were

the only therapeutic measures taken.

Over the next 7 days the bird recovered

the use of its legs and wings. Blood
samples were collected on 6 and 9 April,

and the serum was harvested to deter-
mine cholinesterase (ChE) activity. On
11 April the bird was released.

The great blue heron was prostrate,
was dyspneic and was having clonic
convulsions. It died shortly after
reaching the VMTH. A blood sample was
obtained shortly before death.

Two days prior to the collection of the
dead birds, the area in which they were
found had been sprayed with 0.11 kg
fenthion (0, O-dimethyl 0 - [4-(methyl-
thio) - m - tolyl] phosphorothioate)
(Baytex”) per hectare (0.1 lb/acre), the
recommended rate for mosquito control.

Laboratory Findings

Necropsies of the dead birds revealed
no significant lesions. Neither the snowy

egrets nor the great blue heron had any

food in their intestinal tracts, but food
items were present in the stomachs of
both great egrets. These were collected
and composited for insecticide residue

analysis.

Brains of all the dead birds and of a
great blue heron that had died in an
unrelated incident, together with the
serum samples of the great blue heron
and the live snowy egret, were analyzed
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5Stomach contents contained 93 mg/kg fenthion
55Approximately 95% depression

for ChE activity by a modification’ of the
Ellman2 technique. Brain ChE activities
were very low, very likely much lower
than the minimum 50% inhibition in-
dicative of lethal exposure.4 Serum ChE
activity of the great blue heron and the
first sample of the live snowy egret were

also low. Subsequently, greater serum
ChE activity was present in the second
sample of the live snowy egret (Table 1).

Water samples were extracted with

petroleum ether and analyzed on the
Varian 3700 gas chromatograph
equipped with a flame photometric detec-
tor in the phosphorus mode. The dredge
spoil pond water did not show any insec-
ticide. However, water from the adjacent
slough had 16 jig/l(16 ppb) fenthion. The
stomach contents were extracted with
acetone and analyzed in a manner
similar to the water samples. The com-
bined stomach contents of the great
egrets contained 93 mg/kg (93 ppm)
fenthion.

DISCUSSION

The extremely low serum and brain
ChE activities suggest that the birds
were poisoned by a ChE inhibiting insec-

ticide. It is not possible to determine the
magnitude (percent) of the brain ChE
depression since control brains for the
egrets could not be obtained. It is very
likely that inhibition was much greater
than 50%, however. A single frozen brain

from a great blue heron that had died

previously in an unrelated incident had a
very high activity compared to that of the

heron in the present incident (Table 1).
Comparison of these activities indicate

that the brain ChE activity of the heron
of the present study was about 95%
inhibited. Additionally, the marked in-
crease in the snowy egret’s serum ChE
activity from 6 to 9 April further in-
dicates that a ChE inhibitor had been
present earlier.

The detection of fenthion in water from
the area where the birds had been found
and in the stomach contents indicate
that the ChE inhibitor was fenthion.
Fenthion is very toxic to birds, having an

acute LD50 of 5.9 mg/kg for Canada
geese.6

The poisoning of these birds appears to
have been accidental since the insec-
ticide was used at its recommended rate.
It is thought that because of inshore
wind, the pesticide may have been
sprayed into the wind in order to reach
the far side of the slough. Perhaps subse-
quent wind action on the water surface
concentrated the toxicant on the leeward
side of the slough. The birds could have
been exposed to a very high concentra-
tion since the residue concentration in

the water was 16 �ig/l two days after the
spray. It was calculated that 0.11 kg/ha,

the highest recommended rate for mos-
quito control, would produce a concentra-
tion of 147 �sg/l in water 15 cm deep.
Perhaps the concentration during the

TABLE 1. Brain and se
to fenthion.

rum c holinesterase activitie s in birds dying after exposure

Species n Brain (mU/mg) Serum (mU/ml)

Snowy Egret

Great Egret5
Great Blue Heron

6
1

2
1

0.3-3.4

1.9-2.6
�

295.8 (2 days after spray)
941.3 (5 days after spray)

138.3

Control
Great Blue Heron 1 55.3
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initial stages was much higher than this
and exposure of birds at that time killed
them. In addition, they may have been
attracted to poisoned and distressed food
items.1 Alternatively, birds of these
species may be very susceptible to
fenthion, and the recommended rate is
lethal for them.

Incidents such as this suggest that
unfavorable conditions can affect the
safety of an applied insecticide. This
poisoning is probably not an isolated
incident since similar incidents of
poisoning have occurred. Wilson’s
phalaropes (Setganopus tricolor),
redwinged blackbirds (Agelaius

phoeniceus) and other birds as well as a
few mammals apparently were killed by
fenthion in the Spring, 1978 and 1979
near Laramie, Wyoming, (Deweese, R.L.
U.S. Fish and Wildlife Service, pers.
commun.). Fenthion was responsible in
January, 1976, for the death of cedar
waxwings (Bombycilla cedrarum) in
Tulare County, California, where the
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pesticide had been used illegally on
pyrancantha plants. Gizzard contents

from the dead birds contained 156 ppm
fenthion while 11.5 ppm was detected in
berries of the treated plants (Bischoff,
unpubl.). In 1969, many birds, perhaps
up to 25,000, were killed by fenthion in a
mosquito control operation in North
Dakota.� In 1968, bird kills caused by
fenthion occurred in Idaho, Ohio and
California. As early as 1962, fenthion
was thought responsible for the death of

shore birds and wading birds in a mos-
quito control operation in Delaware.
Several investigators suggest that the
high kill rate of fenthion leaves many
dead and dying insects that attract birds
which die after eating the insecticide

laden insects.4 Perhaps the improper
application under adverse field con-
ditions occurred and resulted in a high
concentration of fenthion in the food of
the birds. Increased susceptibility of the
birds may have compounded the situa-
tion.
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