STREAM POLLUTION EXAMPLES

Controls lecture Biol 404

Scenario 1: To examine the effect of a pollutant on insect abundance, we monitor insect abundance in three streams for several months before the pollutant is added and then for several months afterwards. What are the weaknesses in this experimental design? How would you strengthen the design?

Scenario 2: To examine the effect of a pollutant on insect abundance, we choose six streams. The pollutant is added to three of the six streams (randomly chosen), while the other three serve as a control. Insect abundance is monitored for several months. What additional information would strengthen our ability to attribute differences in insect abundance to the pollutant?

Scenario 3: To examine the effects of Chemical “X” on insect abundance, we select six streams for study. Insect abundance in all streams is monitored for several months. Then Chemical “X” is added, dissolved in a weak alkaline solution, to three of the six streams (randomly chosen).  Insect abundance is again monitored for several months. What’s the possible problem with this experiment? And the solution?

Scenario 4: We have been hired to determine if stream pollution is reducing by at least 50% the amount of detritus consumed by insects (the reasons for this are obscured by time, but have something to do with a government policy). We select six similar streams for study. In each stream we place “leaf packs” (a bundle of dead leaves fastened together) of known mass, and measure leaf loss over a set period of time (say 2 weeks). Then a pollutant is added to three of the six streams (randomly chosen), with the other three serving as a control.  We again place leaf packs, and measure leaf loss over the same set period of time. What is the problem with this experiment? And the solution?

Scenario 5: We wish to test the effect of dioxin on insect abundance in streams. We have information on insect abundances in 30 streams differing in dioxin levels. However, the streams also vary in width, known to also be correlated with insect abundance. How would you analyze the data to test for a pollutant effect? What types of controls are implicit in this analysis?

