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The Aquelin ﬁc?bicide Process after two seasons of experimental
demonstrations and one season of commercial applications, is rapidly
becoming an accepted method of aquatic weed control in the irrigated West,

For lakes and ponds, additional tests have been outlined for next
season invelving new chemical formulations and application techniques.

i

PR
s



508.

Survival of Uca nax in Sand, Vater and Vegetation
Contaminat'e'a—wgtﬁ 2, k-Dichlorophenoxyacetic Acid.
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Albert Einsteln College o¥ Tedicine
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and The MarIne Biological Laboratory

T T Voods liole, Massachusetts

The toxicity of the herbicide 2,%-dichlorophenoxyacetic
acid has been studied in a wide variety of animals. Extensive
research has been carried out on the lethal effects of this
compound on vertebrates, particularly domestic, farm and labo-
ratory animals (1-5). These investigators found that the oral
toxic doses of this compound varied from 300 mg/kg to 1,000
mg/kg depending on the species used in the investigation. Gen-
erally, 2,k-dichlorophenoxyacetic acid was found to be a rela-
tively non-toxic compound to birds and mammals.

The affect of 2,li-dichlorophenoxyacetic acid on the sur-
vival of animals which inhabit vegetation upon which this weed
killer is used has been investigated less thoroughly. Putnem
(6) found that spray concentrations of this compound did not
affect the growth of grasshopper nymphs as long as the weeds
remained succulent. Also, fish which lived in lakes into which
this compound was placed were not affected directly (7). low-
ever, 2,k-dichlorophenoxyacetic acid did affect the embryonic
development of frogs (Rana temporia) under laboratory condi-
tions (8). Fertilizedﬁs%m a concentration of 2,k-di-
chlorophenoxyacetic acid greater than 0.05% were slow to
develop and a concentration of 0.5% stopped development com~
pletely. Eggs kept a week in a 0.1% solution (reccmmended
spray concentration) and then transferred to fresh water
hatched, but the larvae were smaller than normal. Because of
the dilution that spray applications would undergo when applied
to ponds, lakes, and streams, it would appear that these animals
would probably not be affected in field studies.

The pregsent investigation was undertaken to investigate
the affect of 2,4-dichlorophenoxyacetic acid on an amphibian
which inhabits an environment in which the water content does
not remain constant. Littoral animals, i.e., those which in-
habit the tidal zone along the sea coast, are subjected to wide
variations in climatic extremes. During the summer months
particularly, water evaporation from tide pools occurs very
rapidly and consequently a weed-killer sprayed during low tide



would concentrate in a matter of a few hours, Therefore, ani-
mals which inhabit these areas would be exposed to high concen-
trations of a herbicide although for a short period of time
between the tides.

Uca pugnax, commonly known as the fiddler crab, was se-
lected as the experimental animals to be used in this investiga-
tion. This enimal inhabits the eastern seacoast to as far north
as Cape Cod. It -is found in numerous quantities in the marsh
grass occupying mud or sand burrows near the high water line.
Consequently, this animal is subjected to varying degrees of
moisture,

All crabs used in this study were obtained from the
Marine Biological Laboratory Supply Department at Woods llole,
Massachusetts during the summer of 1958, 2,L-dichloropheno-
xyacetic acid (Eastman Organic) was made up in fresh water solu-
tions of 1,000, 2,500, 5,000 and 10,000 parts per million.
Fiddler crabs were exposed to these concentrations for various
lengths of time and survival counts recorded.

Forty five (average) fiddler crabs were placed in large
confinement basins containing sea water, sand and marsh grass.
The various concentrations of the herbicide were then applied as
a fine sprinkle. In a serles of experiments in which the ani-
mals were exposed continuously, 2,lL-dichlorophenoxyacetic acid
was 100% lethal after 108 hours exposure to 10,000 p.p.m. (50%
of the crabs were dead in 72 hours) and 5,000 p.p.m. (50% of the
crabs dead in 96 hours), after 10 days in a concentration of
2,500 p.p.m. and after 17 days in a concentration of 1,000 p.p.m.

A second series of experiments was performed in which the
confinement basins were prepared as above. However, the animals
were exposed to the herbicide for only a twelve hour period.
They were then removed, rinsed in fresh sea water and placed in
uncontaminated confinement basins. Fifty per cent of the ani-
mals exposed to a concentration of 10,000 p.p.m. were dead with-
in 72 hours after they were removed from the contaminated basins.
Eighty per cent were dead after two weeks. A single 12-hour
exposure to recommended spray concentrations (1,000 p.p.m.) was
lethal to 10-20% of the animale within two weeks.

Another group of animals were injected (into the hemo-
coelom at the base of a walking appendage) with a solution of
the sodium salt of 2,l4-dichlorophenoxyacetic acid. The toxici-
ty of this compound was found to be greater than 0.4 mg/gram
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body weight. Larger doses of this substance were not possible
because of the large volume which would have to be injected.

It was concluded from this study that 2,Lk-dichlorophenc-
xyacetic acid may be toxic to animals which live in the tidal
zone 1f the herbicide is used during low tide in hot weather.
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