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Residues of toxaphene have been found in fish collected in 
vir tual ly all areas of the world (Ribick et al. 1982). As an 
indication of the bioaccumulation of this persistent pesticide 
in the aquatic food chain, toxaphene concentrations in whole 
lake trout (Salvelinus namaycush) sampled f rom southeastern 
Lake Michigan in i979 for the National Pesticide Monitoring 
Program averaged 6.8 ug/g (wet weight; Schmitt et al. 1983). 
Inasmuch as toxaphene is known to be highly toxic to both fish and 
aquatic invertebrates (Rice and Evans 1984), we init iated studies 
to evaluate the hazard of toxaphene to invertebrates in the food of 
Great Lakes fish. Among the more ecologically important 
zooplankters in the Great Lakes is the cladoceran Bosmina 
lon~irostris. Recent studies showed that this cladoceran was more 
sensitive to two representative contaminants (DDT and arsenic) than 
were commonly employed bioassay species of Daphnia (Novak et al 
1982; Passino and Novak 1984). Our objectives, therefore, were to 
measure the acute toxicity of toxaphene to B. longirostris, to 
provide comparative toxicity data for Daphnia-pulex and D. maqna, 
and to estimate the threat posed by toxaphene to these cladocerans 
in freshwaters. 

MATERIALS AND METHODS 

The test organisms were offspring ( < 24 h old) of parthenoge- 
netically producing females of Bosmina longirostris, 
pu.lex, and D. maqna. The neonates were reared and tested in 
reconstituted har-r-d" water (160 mg/L total hardness as CaCO:) at 
17~ according to the procedures of Passino and Novak (~84), 

a?o additional algal species Ankistrodesmus except that 3 
falcatus (32 x cells/mL) was added to the culture medium. 
Rearing and testing procedures met the standards of the American 
Society for Testing and Materials (1980). 
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Static bioassays lasted for 48 h, during which t ime the 
organisms were not fed. We dosed the test water with 
toxaphene (chlorine content 68.5%, US Environmental Protection 
Agency, Research Triangle Park, N.C.) dissolved in acetone. Each 
test consisted of a water control, an acetone control ( 0.5 mL/L), 
and six or seven concentrations of toxaphene; 10 organisms were 
placed in each beaker, in 150 mL of test water. The nominal 
toxicant level in each treatment was 0.6 of the next higher one. 
The 48-h EC5Os, based on immobilization, were determined by probit 
analysis (Passino and Novak 1984). We compared ECSOs by using 
Student's t tests. 

RESULTS AND DISCUSSION 

The mean 48-h EC50 (Table 1) for Bosmina longirostris was signi f i -  
cantly lower than that for e i t h e r ~ i a  pulex (P< 0.05) or D. 
manna (P ~0.01), indicating that the sensitivity of the bosminTd 
exceeded that of the Daphnia spp. 

Table 1. Toxicity of toxaphene (x • SE, measured as immobilization) 

Organism 48-h EC50 
ug/L 

Number of tests 

Bosmina lon~irostris 
 pulex 

magna 

1.4 2 
8 .2 •  4 

11.3• 4 

Our 48-h value for D. magna not s ign i f i can t l y  d i f ferent  
(P < 0.05) from the value oTTO was ug/L reported by Sanders (1980). 
However, our 48-h EC50 value for D. pulex was significantly 
different (P < 0.01) from the value of-15 ug/L reported by Sanders 
and Cope (1966), possibly due to differences in water hardness and 
temperature. Using an application factor of 0.01 determined for D. 
m~na with toxaphene (Sanders 1980), we estimated the following 
sa--aTe-concentrations (ug/L) based on data from Table i :  0.01 for B. 
longirostris, 0.08 for D. pulex, and 0.1 for D. manna. Although 
recognizing the limita~ons of applying laboratory data to the 
f ield, we believe that the water quality criterion of 0.005 ug/L 
(US Environmental Protection Agency 1976) and the water quality 
objective of 0.008 ug/L for the Great Lakes (International Joint 
Commission 1977) are adequate to protect these cladocerans. Our 
estimated safe concentrations are also above the concentrations of 
0.0001 to 0.001 ug/L reported for Lakes Superior and Huron (Rice 
and Evans 1984); concentrations of toxaphene in the other Great 
Lakes are unknown. 
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