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Molluscicidal activity is often reduced by the
quality of the water used in test solutions and found
in snail habitats.a Experience has shown that when
mature snails (11-15 mm) of a Puerto Rico labora-
tory strain of Australorbis glabratus are exposed to
Bayer 73 in dechlorinated tap water of neutral pH,
0.1 p.p.m. is usually sufficient to kill all snails and
0.2 p.p.m. always causes 100% mortality. The
results presented below, obtained from experiments
with this snail, indicate that chlorine reduces the
molluscicidal activity of the compound.
The present experiments were conducted by pla-

cing five mature snails in 500 ml of solution of the
desired concentration in a cardboard container. After
24 hours' exposure, a reading was made (24-hour
percentage moi tality); then the chemical solution was
decanted and replaced with tap water for a 24-hour
recovery period, after which a second reading was
made (48-hour percentage mortality). The con-
centration of free chlorine was obtained by adding
sodium hypochlorite and making a chlorine residual
reading by means of a Taylor-Enslow comparator
using ortho-toluidine or, when necessary, by the
iodometric method. Tests were replicated four or
more times; but, to emphasize the worst perform-
ance that may be expected, the average of the two
minimum 24-hour percentage mortalities was deemed
the most significant.
The results obtained are summarized in the table.

It will be noted that the controls without chlorine but
with Bayer 73 were killed at all concentrations. On
the other hand, in distilled and tap water which con-
tained chlorine and 0.2 p.p.m. of Bayer 73, none of
the snails was killed and there was a graded survival
in the case of the higher concentrations. In order to
obtain 100% mortality in the solutions containing
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SUMMARY OF DATA SHOWING DETOXIFYING EFFECT
ON BAYER 73 BY 0.8-1.0 p.p.m. FREE CHLORINE

MolluscIc Distilled water Tap water + Cl
Bayer 73 Molluscilide + Cl (% kill) (% kill)
(p.p.m.) olsl)(% kill) 24 hrs 48 hrs 24 hrs 48 hrs

0.2 100 0 0 0 0

0.4 100 10 10 30 30

0.8 100 70 80 70 80

1.6 100 100 100 80a 100a

a 100% mortality at 3.2 p.p.m.

chlorine, it was necessary to add at least 8 times as
much molluscicide. Controls without Bayer 73 but
with free chlorine at 1.0 p.p.m. all survived an ex-
posure period of 24 hours.

It is not known whether the results obtained are
due to reactions between the chlorine and Bayer 73
or to a reduction in the snails' sensitivity to the com-
pound. Schraufstatter, Meiser & Gonnert b con-
sidered about 40 compounds related to Bayer 73 and
found varying degrees of molluscicidal activity. Two
of these may result from reactions between this com-
pound and hypochlorous acid. The first compound
of the resultant in the reaction shown in Fig. 1 has
no toxic activity; however, in the reaction shown in

OH Cl OH
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b Schraufstatter, E., Meiser, W. & Gonnert, R. (1961)
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Fig. 2, the second compound is reported to be toxic.
Neuhold & Sigler c have shown that tempering

fish to chloride reduced their sensitivity to fluoride
toxication. It is possible that something similar
occurs in snails, so that when the snail is stimulated
by chlorine it puts into effect a detoxifying mecha-
nism capable of inactivating or excreting Bayer 73.
The following experiment seemed to substantiate this
idea. Instead of the snails being added immediately
to test solutions of Bayer 73 plus 1 p.p.m. of chlorine
in tap water, a night was permitted to pass, or
sufficient time for the chlorine residual to become 0,
and the snails were then added to the solutions. At
the concentration of 0.2 p.p.m. of Bayer 73 in four
replicates there was 0 mortality; but at 0.4 p.p.m.
the mortality was 100%. The results might be ex-
plained on the basis that the snail requires continuous
stimulation by chlorine in order to bring into play

c Neuhold, J. M. & Sigler, W. F. (1962) Science, 135, 732.

its detoxifying mechanism against high concentra-
tions of Bayer 73.
Although the reasons are a matter for speculation,

the actual fact of the inactivation of Bayer 73 by
chlorine is of significance in regard to field treat-
ment, laboratory techniques, and future research
needs. Thus workers who must mix a wettable pow-
der of Bayer 73 for field use should be warned not to
use water from a tap, for such chlorinated water
might detoxify the chemical. Free chlorine is never
a natural component of water, yet it might occur in
rivers or creeks which receive the effluents from
sewage and industrial plants. In laboratory experi-
ments dechlorinated tap water should be used, and
aeration or aging of more than 24 hours may be
necessary to dechlorinate water which has a residual
of 2 p.p.m. In the technique of the test, chlorine
residual readings should be a standard procedure.
Future research ought to be directed towards finding
the answers to two questions. Does a detoxifying
mechanism influenced by chlorine and chloride exist
in snails? Does the " chlorine test " have importance
in a molluscicide evaluation procedure as an in-
dicator of an unstable chemical or of one which can
be inactivated by various other water qualities?
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