What controls the abundance of blackflies?
· Multiple Regression Analysis exercise

The problem

Many factors are known to influence the abundance of black flies. Current velocity and affects their ability to capture food particles: since larvae are passive filter-feeders, they need some current to capture their food, but if the current is too fast, then they can’t stay in place and feed. Substrate size is important as fine substrates (sand, pebbles, gravel) are disturbed too frequently. Food availability and/or quality is also obviously important (remember, they are passive, compulsive eaters at the larval stage). Because they live in a directional habitat (water always flows downstream), females systematically fly upstream until they reach a lake to lay their eggs, compensating for the downstream drift experienced at the larval stage. Other stream invertebrates, in particular the net-spinning caddisflies, compete with black fly larvae for good habitat. The literature abounds with studies concentrating on one or two of these factors, but few examine all of them together. You are provided with some unpublished PhD data to assess the importance of several variables in determining the biomass of black flies.

The data

The file asst7.csv contains the unpublished results of surveys conducted on several streams of the Eastern Townships and Lower Laurentians in Québec.  At each site, I sampled 12 rocks to measure various parameters. The data file contains the averages for each site:

1- distance, the distance in meter from the closest lake upstream of the sampling station

2- cs, and index of the nutritive quality of the particles suspended in the water column (it is the ratio of the concentration of chlorophyll a to the total concentration of particles (organic and inorganic))
3- v, the current velocity (in cm/s)

4-z, the water depth (in cm)

5- a, the average surface area of rocks (in cm2)

6- bhydae, the biomass of Hydropsichid larvae (mgDM/m2)

7- bsim, the biomass of simuliid (black fly) larvae (mgDM/m2)

The task

A) Analyze the data to assess the relative importance and the significance of these putative factors as determinants of black fly abundance. In your answer, you should provide: 

1) An explicit statement of all null and alternate hypotheses (are they one or two-tailed?);

2) A rationale for your choice of statistical procedure(s) to test the null hypotheses specified in (1)

3) An explicit statement of the statistical conclusion and its biological interpretation.

4) A brief discussion of the confidence you have in your conclusions, and an accompanying rationale/justification (Note: a discussion of power may be appropriate here.)

5) A brief discussion of the extent to which the provided data and/or your chosen method of analysis are appropriate and/or sufficient to test the biological hypothesis.

B) Previous studies on the competition between hydropsychids ans simuliids suggest that these two groups are inversely related (the larger caddisflies simply dominate the smaller blackflies in regular encounters) and estimates of the slope of the log-log relationship between these two groups average –0.5. What is the power to detect such a slope value, with the sample size of these data?

