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DDE constitutes a smaller proportion of the DDT resi- 
dues (DDT, DDD and DDE) in fresh water fish than in 
marine fish (i, 2, 3, 4), and marine fish from estuaries 
can have DDT residues with 24 to 35% DDE compared with 
61 to 73% DDE for the same species from coastal waters 
(4). Although a greater conversion of DDT to DDE in the 
marine environment has been postulated to account for 
these differences, this study was undertaken to assess 
the effect of salinity on the uptake of DDT residues by 
fish from pesticide concentrations similar to those of 
environmental waters. Mosquito fish (Gambusia affinis) 
were used because of their tolerance of salinity and 
convenient size. 

MATERIAL AND METHODS 

Young, unsexed, pond-raised fish were exposed to the 
experimental salinities for 24 hours before use. Prior 
to the experiments, the DDT residues in six fish were 
extracted (5) and estimated by gas liquid chromatography 
to be 0.34 parts per million (ppm) DDE with a standard 
deviation of • ppm, 0.088• ppm DDD and 0.080• 
0.028 ppm DDT. 

Ring labelled p,p'DDT-C 14 with a specific activity of 
19.1 millicuries per millimole was obtained from 
Amersham/Searle Corporation, Des Plaines, Illinois. DDE 
was prepared from the DDT-C 14 by the method of Gunther 
and Blinn (6). DDD was prepared by a modification of 
the method of Singh and Malaiyandi (7). 300 micrograms 
of DDT-C 14 dissolved in 1 ml of 30% 1-4 dioxane in water 
was heated in a sealed glass ampule for 24 hours at 
I00~ The products were partitioned into hexane, con- 
centrated to 5 ml and chromatographed on an ii by 1.2 cm 
diameter floricil column using hexane as an eluent. The 
60 to 150 ml fraction contained only DDD. The purity 
(>99%) of the pesticide was ascertained by gas 
chromatography. 

Artificial sea salts were dissolved in distilled water 
to give salinities of 0.15, i0 and 15 parts per thousand 
and the solutions passed through 0.45 micron Millipore 
filters immediately before use. 
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EXPERIMENTAL PROCEDURES 

Boiling flasks of 12 liters capacity, each containing 
8 liters of water, served as aquaria. 200 microliters 
of ethanol solution of DDT, DDE or DDD were pipetted 
into each aquarium and resulted in concentrations of 41 
parts per trillion (ppt) for DDT, 32 ppt for DDE and 55 
ppt for DDD. The fish were added 5 min after the pesti- 
cide and the aquaria mouths were stoppered to prevent 
evaporation. The experiments were conducted at room 
temperature; slight stirring was provided by magnetic 
stirrers, and the fish were not fed for the duration of 
the experiments. 

At the end of an experiment the fish were each weighed 
to the nearest milligram, dissolved in NCS solubilizer 
(Amersham/Searle Corporation) and the radio-activity 
measured by liquid scintillation counting using the 
channels ratio method of quench correction. The amount 
of residue taken up per gram of fish was divided by the 
amount available per gram of fish and expressed as per- 
cent uptake. 

RESULTS 

The results of these experiments are presented in Table 
I. It is evident that salinity of 15 parts per thousand 
reduced the amount of DDT, DDE and DDD accumulated by 
the fish, and that salinity had a greater effect on the 
uptake of DDT than on the uptake of DDE or DDD. 

DISCUSSION 

The gills are the primary route of DDT uptake by fish 
from water (8). Salinity could conceivably affect resi- 
due uptake by changing the water metabolism since both 
the amount and the pathways of water and salt metabolism 
are determined by the salinity of a fish's environment 
(9), or salinity could change the absorption and/or the 
water-lipid partition characteristics of residue molecules 
in aqueous solution. 

Regardless of the mechanism, the differential effects of 
salinity on the uptake of DDT residues found in these 
experiments would result in a larger proportion of DDE in 
the residues in fish from brackish water than in fish 
from fresh water, even though both environments contained 
identical proportions of residues. However, in order to 
determine the extent to which salinity is responsible for 
the proportions of residues mentioned in the introduction, 
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additional information is needed concerning the effects 
of salinity on DDT residue uptake by aquatic plants and 
invertebrates as well as the effects on uptake from 
food by fish. 
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