The effect of stream velocity on aquatic insect populations
Introduction: 

Aquatic insects serve as important components of stream food webs, feeding on algae and serving as food for larger animals.  Aquatic insects, including mayflies (order Ephemeroptera), flies (order Diptera), and stoneflies (order Plecoptera), also provide useful estimates of water quality because they are easy to monitor and quick to respond to changes in dissolved oxygen and pollutants (Ferro and Stites 2007).  Understanding where the largest numbers of aquatic insects occur within streams can help explain fish distributions and also improve sampling methods for water monitoring.

Previous observations suggest a greater abundance of aquatic insects live in slower moving water than in faster parts of a stream. As opposed to faster moving waters, slower waters (which tend to be along the stream banks) generally contain more organic materials, such as dead leaves that have fallen from trees growing on the river banks, and grass that grows along the rivers edges. These organic materials, which are scarce in faster moving waters, contain nutrients that are vital for aquatic insects to survive (Balseiro and Albarino 2006). Also, larger predators such as fish tend to live in the faster, deeper waters in the middle of the stream (Koczaja et al. 2005). So as a way of protection, it makes sense that insects would choose to reside in slower moving waters where they are safe from larger predators. Another reason that would restrict insects to slower moving water is the fact that it’s a more comfortable environment. In waters where the current tends to be much faster, it could disrupt the insect habitat. All in all, because food sources are more abundant predators are scarce, and the environment is much calmer, we hypothesized that insects are more abundant in faster moving water. 
Methods: 

On September 10, 2008 we selected five different locations throughout Sandy Stream in Unity Maine. At each location we measured the water depth (keeping each depth at around 55 cm) and calculated the current velocity using a timer and floating marker. We then flipped over four rocks approximately one foot in length and width at each location and counted the number of insects attached to them.   We compared mean number of insects for the different velocities by assessing whether or not standard deviation bars graphed around the mean were overlapping.
Results: 
As the water speed increases, the average insect counts appear to have no change. Because the standard deviation bars of all the stream velocities overlap, there is no evidence of a significant difference related to stream velocities (Figure 1). All rocks at 1.6 m/s stream velocity had the same number of insects on them, so the standard deviation was zero.
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Figure 1. Graph of mean aquatic insect counts on rocks as a function of stream velocity.  The sample size for each speed was four rock locations; error bars show one standard deviation above and below the means.
Discussion: 

The results indicate that the aquatic insect population does not increase in slower moving waters.  One reason that insect abundance is not greater in faster moving waters may be because there not in as much danger in faster moving waters as we anticipated. The rocks in faster waters could provide enough cover and stability for the insects (Daly et al. 1998).

Other studies show that aquatic insects are extremely vulnerable to pollution, and can be the first species to leave an area due to over pollution (Newman 2007). Pollution in streams may accumulate near the banks, where the water is generally the slowest. This could very likely cause the insects to reside in faster, deeper waters, where their is less pollution. 
Aquatic insects are also generally inefficient in how they assimilate oxygen (Darling 2007). Typically, species that cannot effectively assimilate oxygen tend to live in faster moving water, where the oxygen level is higher. Because the oxygen level is highest in faster moving waters, it would make sense that a greater number of insects would be attracted to live there.    
However, there still is a chance that our hypothesis could be correct. This time of year Sandy Stream is relatively shallow and very mellow—the fastest current we were able to find was 1.6 cm a second. Although there is probably the same amount of vegetation at this current speed as there is at much faster and slower current speeds, there is most likely much larger predators residing in faster moving water that would eat the aquatic insects. So it is possible that water velocity may have an impact on insect population, however, there has to be a greater difference in the water speeds then we were able to measure at Sandy Stream. We suggest next choosing a stream with much faster waters, so that we can examine the variation in insect populations at locations that are vastly different in water velocity.    Sampling insects from parts of the streambed other than the largest rocks could also lead to different conclusions.
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