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laboratory and field data. 
Laboratory studies, performed under controlled and reproducible conditions 

with single species and single compounds using death as the principal end-point, 
can identify certain compounds as extremely hazardous. One such compound 
is TBT since I) it is highly toxic, 2) it is presently found within the Bay at con­
centrations which are possibly significant to the zooplankton communities in 
localized areas such as marinas, and 3) expanded use for macrofouling control 
on ship hulls or in cooling water systems is likely if no regulatory action is taken. 
Chlorine residuals are another pollutant identified since I) they are highly tox­
ic, 2) they are presently found at concentrations which may have an adverse 
effect, and 3) expanded or modified use for disinfection or macrofouling con­
trol could result in elevated concentrations. These types of laboratory data are 
generally considered sufficient to define a water quality criterion which is then 
used to regulate municipal and industrial discharges. 

To demonstrate the existence of a real population effect in the field is a more 
complex task and is rarely attempted with zooplankton. It may, nevertheless, 
be an important step in the development and implementation of regulatory ac­
tion. In the case of chlorine residuals, laboratory toxicity data were collected 
using valid methods. These methods could not include recruitment as would 
occur in the field. Using historical estimates of residuals at the point of discharge 
at one plant, it seemed that a real and present impact was highly likely at this 
and similar sites. Laboratory studies also demonstrated the benefit of 
dechlorination. On this basis, it would seem reasonable to propose dechlorina­
tion to eliminate the presumed present impact. However, a measurable impact 
of present chlorination practice could not be demonstrated in the field, either 
because of erroneous assumptions regarding chlorine residual concentrations 
near the discharge or because of real, albeit unavoidable, deficiencies in ex­
perimental design. 

The important point is not to account for the precise reason(s) for the dif­
ference between conclusions based on laboratory tests and on actual field obser­
vations, but to recognize that any negative impact of chlorinated sewage 
discharge is difficult to demonstrate in the field. The field data thereby call in­
to serious question the necessity for expensive dechlorination, although some 
general benefit of eliminating the release of a toxicant into receiving water must 
surely accrue. 

Yet relevant field evaluations are difficult to design, time consuming and costly 
to implement, and results are often difficult to interpret. A balanced approach 
must be sought to prevent precipitous regulatory action based on laboratory 
data derived from standardized tests which were designed to define relative tox­
icity of substances rather than ecotoxicological effects. The answers may lie 
in two quite different directions. One is to make greater use of sublethal biological 
tests of water quality, particularly those based on the rapid responses discussed 
earlier. Parcels of ambient waters could be tested biologically and chemically 
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and the critical chemicals identified in cases of positive biological responses, 
using further tests on single chemicals if necessary. The other approach is to 
use community indices of low water quality, using field data augmented by 
laboratory microcosm tests! 41 Whatever methods are used, extrapolation from 
laboratory to field is no more straightforward in environmental toxicology than 
it is in any other area of environmental biology. 
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