
as rodenticides and organochlorine, 
organophosphate and carbamate in- 
secticides that targeted specific pests 
with broad-spectrum, nonspecific ap- 
proaches. In addition to being toxic, 
many of these biocides had other 
biological effects such as mimicking 
hormones (see sidebar at right), sup- 
pressing immune systems or being 
concentrated in bodies of animals or 
humans. 

(industrial and urban wastes and 
"leakage," public health, pest control, 
combustion byproducts, etc.) are also 
heavily responsible for losses of 
California's biodiversity in the past 4 
to 5 decades. Toxic contaminants from 
these sources (such as PCBs, dioxins, 
heavy metals, sewage products, bio- 
cides used for public health and pest 
control, and many other materials) 
continue to " leak into the environ- 
ment and to exert negative effects on 
California's biota. 

Population declines, recoveries 
Another lesson that history taught 

us is that negative effects of biocides 
on biodiversity components are often 
not discovered until decades after a 
chemical's introduction, often after 
populations of organisms have been 
severely reduced or eliminated. While 
this used to be the rule rather than the 
exception, ecotoxicologists recognize 
that in the future, we will need to de- 
fine or predict such problems before 
they occur rather than after (see box, 
p. 66). For example, literally before 
anyone knew what had happened, 
Peregrine falcons were extirpated in 
the entire eastern United States and 
were severely reduced in the rest of 
the country due to now-outmoded or- 
ganochlorine insecticides. In almost all 
instances, the effects were directly at- 
tributable to the DDT metabolite DDE, 
which caused eggshell thinning, poor 
reproduction and subsequent popula- 
tion decline. Also involved were some 
"hard" (very toxic and persistent) or- 
ganochlorine pesticides that caused di- 
rect mortality of adults. This is why 
many populations "crashed" - burn- 
ing the candle at both ends, so to 
speak (both decreased fecundity and 
increased mortality occurred). It all 

Toxic pollutants from other sources 
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