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EDB (ethylene dibromide) and aldicarb [2-methyl-(2-methylthio) 
propionaldehyde-O-(methylcarbamoyl)oxime] are widely used 
insecticide/nematicides. Unfortunately, both compounds have 
been detected in groundwater supplies recently, arousing concern 
about their future use. 

EDB is commonly found in drinking water wells in Florida in 
concentrations from 0.0001 to 0.01 mg/liter, even in areas that 
have not been treated with the chemical for 15 years (Florida 
Department of Health and Rehabilitative Services, Personal 
Communication). I t  has been shown to induce mutations in 
DrosoPhila (Kale and Baum, 1981) and rats (Wong et al. ,  1982). 

Aldicarb was found in concentrations above 0.007 mg/l i ter,  a 
recommended upper level, in 13.5% of 8,404 wells examined in 
Suffolk County, New York, and 16% of these had levels above 
0.075 mg/l i ter (Zaki et a l . ,  1982). Under most conditions, 
aldicarb is less stable than EDB and is metabolized to i t s  
sulfoxide, sulfone, sulfoxide oxime, sulfone oxime, and perhaps 
several other forms (Richey et al. ,  1977). It acts primarily as 
an inh ib i tor  of acetylcholinesterase, resulting in excessive 
activity of the parasympathetic system, damage to the central 
nervous system, and overreactivity of voluntary muscles. Gaines 
(1969) found an LDso for rats of 0.8 mg/kg. The N-nitroso 
derivative, formed at low pH in the presence of n i t r i te ,  has 
induced tumorigenicity in rats (Quarles et a l . ,  1979), and 
causes single-strand breaks in human DNA that are not repaired 
by the normal DNA repairing events in cells (Blevins et a l . ,  
1977). 

Interestingly, there is a dearth of information concerning the 
effects of these compounds on aquatic organisms, even though 
both are likely constituents of runoff from agricultural areas 
and EDB is an additive in leaded gasoline (Stecher, 1968). We 
have examined developing embryos and juveniles of common snook, 
Centropomus undecimalis, and juvenile sheepshead minnows, 
Cyprinodon variegatus, for acute toxicity responses to these two 
pesticides. 
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MATERIALS AND METHODS 

Juvenile snook were seined from the Sebastian River (10 ~ 
~nd juvenile minnows were trapped from an estuarine pond (20 
/oo) at the Center for Marine Biotechnology, both part of the 

Indian River system in east central Florida. Experimental 
temperatures were similar to ambient. Juvenile f ish were 
assayed in plastic lined buckets, each containing 8 l i te rs  of 
f i l t e red ,  diluted, natural seawater (10 /oo), 6 snook or 5 
minnows per bucket. For both tests with snook and for aldicarb 
tests with minnows, the concentrations used were 0.04, 0.2, 1.0, 
5.0 and 10.0 mg/liter. The EDB assay with minnows was conducted 
with concentrations of 0.1, 1.0, 10.0, 25.0, and 50.0 mg/liter. 
Pesticides were added to the water in acetone (1.0 ml acetone/8 
l i te rs  water). Seawater and acetone controls were also run. 
Experiments were conducted in continuous l ight for 48 hours at 
22.9 ~ to 25.9~ A death was recorded when opercular 
ventilation ceased and fish did not respond to gentle prodding. 
Animals were observed hourly for the f i r s t  12 hours and 
subsequently at longer intervals (2 to 10 hours). 

Snook eggs were obtained by stripping ripe females and males and 
f e r t i l i z i n g  the eggs a r t i f i c i a l l y .  Bioassays were done in 
plastic cups and were begun 2 to 3 hours after fert i l izat ion. 
Twenty eggs were used per cup, each containing 100 ml of 
filtered natural seawater (35 /oo). The aldicarb was delivered 
in 0.05 ml of acetone, giving final concentrations of the 
pesticide equivalent to 0.025, 0.100, 0.250 and 0.500 mg/liter; 
seawater and acetone controls were also run. All doses were run 
in t r i p l i ca te .  A l ight regime of 14h:1Oh (L:D) was used; the 
temperature over the 36-hour experimental period ranged from 
25.5 ~ to 29.9~ The organisms were periodically examined and 
dead embryos and larvae were noted and removed. A death was 
recorded i f  the clear egg became opaque, or i f  the larva halted 
all motion and began to curl. 

Estimates of the LCso values were calculated by the straight- 
line interpolation method (American Public Health Association, 
1976). 

RESULTS AND DISCUSSION 

Snook and minnow juveniles had similar 48-hour LCso values 
(Table 1). EDB was less toxic than aldicarb. A peculiar side- 
ef fect  that EDB had was interference with osmoregulation, 
resulting in swelling of some of the minnows (Fig. 1). 

The results of the snook embryo/larva bioassay (Table 2) yielded 
a 36-hour LCso of 0.04 mg/l i ter.  All l i v ing ,  healthy eggs 
hatched before 29 hours. At 0.25 and 0.50 mg/liter, eggs seemed 
to have a granulated yolk and larvae were more contorted at 
death. 
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Table 1. Acute Toxicity Responses by Juvenile Fish 
Fish Mean Weight • s.d. Pesticide 48 hour LCso 

(9) (mg/liter) 
Snook 0.23 • 0.10 Aldicarb 0.10 
Minnow 0.60 • 0.16 Aldicarb 0.10 
Snook 0.25 • 0.10 EDB 6.2 
Minnow 0.61 �9 0.14 EDB 4.8 

Figure 1. Sheepshead minnow exposed to 10 mg/liter EDB (bottom) 
compared to unexposed minnow (top). Both fish survived the 48- 
hour experiment. Note the partially deflated but s t i l l  swollen 
abdomen of the lower minnow. 
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Table 2. Cumulative Acute Toxicity Response of Hatching Snook 
Eggs Exposed to Aldicarb. Results expressed as percent dead of 
the total of 60 organisms per treatment. 

- . . . . . . . . . . .  HOURS-2 . . . . . . . . . .  
% Dead 0-14 14-25 25-36 

Seawater Controls embryos 1.7 1.7 i.7 
larvae 0 0 20.0 

Acetone Controls embryos 3.3 3.3 8.3 
larvae 0 0 51.7 

0.025 mg/liter embryos 0 0 5 
larvae 0 0 55 

0.100 mg/liter embryos 6.7 16.7 
larvae 0 83.3 

0.250 mg/liter embryos 1.7 21.7 
larvae 0 78.3 

0.500 mg/liter embryos 0 30 
larvae 0 70 

Very l i t t l e  is known about the effects of EDB on non-target 
organisms. Ogino (1978) found that a steady state between 
goldfish and rearing water was reached in about 5 hours, but 
EDB was not concentrated in t issue to the extent that other 
brominated hydrocarbons were. This could indicate that EDB is 
less l ikely to be magnified in the food chain. In addition, EDB 
may be metabolized to i ts mercapturic acid derivative. However, 
the intermediates in th is  reaction, bromoacetaldehyde or S-2- 
bromoethyl glutathione, may be dangerous themselves (Van 
Bladeren et al . ,  1981). Because EDB is a known mutagen, some of 
i ts  sub-acute effects wil l  probably not be apparent for several 
generations. 

There have been a few studies of the effects of aldicarb on 
freshwater f ish. Konar and Ghosh (1980) claimed that i t  did not 
hinder growth and reproduction of T i lap ia  mossambica at 
concentrations as high as 0.363 ppm. The 48-hour LCs0 for 
Barbus conchonius was found to be 8.99 mg/ l i ter  in hard water 
an--n-d--3".30 m g / l i t e r  in sof t  water (Pant and Kumar, 1981). 
Picketing and Gilliam (1982) assayed the larvae and juveniles of 
the fathead minnow Pimephales promelas; although 0.07 mg/liter 
had no effect, 0.156 mg/liter was lethal to fish exposed for 30 
days after hatching, and in acute tox ic i ty  tests a 96-hour LC50 
of 1.370 mg/liter was calculated. 

While the short term LCso values for EDB reported in the present 
study are rather high, those for aldicarb were considerably 
lower than would have been predicted based on reports of i ts 
effects on freshwater f ish .  Snook is an especially valuable 
gamefish, but Florida stocks have declined in recent years. 
E.P.A. (1981) determined that Baytex and Malathion were toxic to 
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snook embryos, and recommended that those insecticides should be 
used with caution during the snook spawning season. Perhaps 
many insecticides, possibly including aldicarb, have contributed 
to reduction of snook populations. Because acetylcholinesterase 
ac t i v i t y  on the surface of the embryos of the fish Oryzias 
latipes has been detected (Fluck, 1982), we suggest that 
hatching snook in th is study may have been part icularly 
vulnerable to aldicarb. Studies on the extent of aldicarb 
contamination in estuaries are needed. 
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