Problem Set:
Purpose: the purpose of this lab is to analyze the interactions of predator and prey when the hunting behaviour changes with the prey density.
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Figure 1: Prey density vs. Kills per minute, a functional response.
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Figure 2: Kills per minute/ Prey density vs. Kills per minute

1. Functional Response Plot

Functional response analysis:

S1H0:

The data shows that S1H0 is a linear (type I) response (see linear trend line, Fig 1.). In my opinion the response is quite linear up to the point where the predator cannot search and kill more prey then 45 per minute. Thus showing that when the predator has a limited amount of time to hunt, it will only reach the point where he cannot kill more than 45, which is also a very natural phenomenon because though there is no identification or eating time, the predator still has a time limit. If the prey density had decreased while the predator hunted, the response would not be type I, but changing probably to a type II.
S1H1:

The data for this practical example shows that the functional response is type II (see log trend line, Fig 1.). In this example, the predator has to identify and eat the prey, thus taking more time. Now time in this example is very important because we need to note that there is a handling time, identification time and a search time. Identification time is almost none existent because the predator had use of its sense to identify the prey. Now search time is going to increase as the prey density decreases, as it will in all the other examples. Th and Ti should only be considered when the predator actually eats the prey, thus leaving less time to search.

S2H0:

The data for this example shows a type III response. The amount of prey killed increases rapidly as the prey density increases, but once the predator reaches the point where it cannot kill more than around 34, the slope stabilizes to almost 0. Now, in the experiment when the population density was 250, it seemed hard for the predator to keep track of the killed and the live prey. This is due because the population is so dense that almost everywhere the predator searched he found prey, thus making it confusing to keep track of where he has already killed and where not. This basically can be attributed to experimental error, because the search time was so fast that the “prey-reorganizers” didn’t have enough time to rearrange the killed prey in the area.
S2H1:

I expected a type III response here because of handling time, but the data shows what is in my opinion a type II response. This is probably due to the fact that Th and Ti were taken into consideration as the predator had to identify, kill and then eat the prey. But in general the time limit seems to be a problem for all the examples; as the predator cannot kill, handle and eat that much prey even when it is not that dense.

Discussion:
Observations of these examples show that time seems to be a common factor in the determination of the kills per min in the experiments. A predator in the wild only has a certain amount of time available to hunt, as it needs to search for the prey, hunt it, eat it and then there are the other time consuming activities such as rest, sleep, stalking, territorial defence, etc. The prey’s ability to control the prey population can only go so far, though effective as it may have been up to that point. As was seen in the experiments, the max number of kills reached by the predator occurred when the population density reached 180 individuals, and the kills per minute remained roughly the same when the density was increased to 250. The most novel functional response that I recall is when doing any of the S2 experiments resulted in a change from using tactile identification to using audio identification.
2. Instantaneous rate of discovery.

This graph was used to calculate the instantaneous rate of discovery and the handling time of the prey. The instantaneous rate of discovery (a) was related to they y-axis of the graph. This shows that as more prey is taken by the minute, the instantaneous rate of discovery decreases. So using S1H1 as an example, the equation for its trend line is y= -0.008x + 0.3303. We know Th= 1 minute, we can arbitrarily choose any x from plot say x=8, its corresponding y/x=0.17. From the equation, y/x=-aThy + Tta, we know that since Tt=1, a=0.3303m2/min. Therefore since –aThy=-0.008, we find that Th=0.003 minutes.
As far as a biological interpretation goes for a, as far as I can guess it is the searching rate or attack coefficient of the predator, should be constant so long as the predator maintains is hunting habits. A direct measure for a and Th, would be achieved by actually measuring the time the predator takes to find and handle the prey via accurate timing devices.
3. Satiation effect experiment.

A simple experiment that would include the satitiation effect would have to be designed considering the number of prey the predator eats. This can be done using coins and a wooden piece with slots. Each coin is one prey, and the number of slots indicates the amount of prey the predator can take. Once all the slots are filled, the predator will stop its hunt. Now, this will have a certain impact in the experimental results, as this will become an entirely different experiment because we are not using a time limit anymore but a satiation limit. Time could still be incorporated into the experiment because after all, predators in the wild eat more than once in their lives. In the experiment, rest time and activity time would have to be noted, considering that the predator only eats until satiation and sleeps. This would provide for a long-term experiment about the impact a predator has on the long-term density of a certain prey species.
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