Foraging Ecology

1) Provide an overview of optimal foraging theory (OPT) as is pertains to diet selection by predators. Why are the predictions of OPT relevant to understanding community dynamics?

OPT provides a theoretical basis for understanding which prey types a predator will consume as it encounters the myriad options in nature. OPT accounts for the fact that each potential prey type of a predator has both costs and benefits associated with consuming that prey. Benefits are things like energetic and nutritional returns, while costs are largely associated with the time and energy required for catching, handling and digesting each prey type. Based on the ratio of costs and benefits associated with each prey type, they can be ranked from the most profitable (lowest cost:benefit ratio) to least profitable. OPT predicts that predator diets will be narrow and focused on the most profitable prey when they are abundant. As the best prey become depleted, predators will begin to forage on the next most profitable prey. Thus, as resources become scarce, diet breadth of predators increases. These predictions are relevant to understanding community dynamics because it describes why predators are selective agents of mortality. If predators consumed prey simply in proportion to their abundance in nature, the role of predators at structuring communities would be substantially less important than in systems where they are highly selective foragers. The ability of predators to switch to feeding on low quality prey also maintains populations of the predators during the ‘tough’ times when their preferred prey are rare.
2) Describe what risk sensitive foraging is and discuss its importance to understanding the ecology of any organism.

Risk sensitive foraging  refers to the fact that there is lots of evidence to suggest that most consumers constantly weigh the relative benefits of a certain foraging strategy (or foraging opportunity) against the potential risks associated with adopting that strategy. It turns out that many strategies that are the most profitable from a energy maximizing strategy involve substantial risks – especially those associated with getting eaten by a predator. Risk sensitive foraging makes many organisms behave sub-optimally from the point of view of OFT, and grow substantially more slowly than you would estimate based on their physiology or the food availability in nature.

3) Describe the differences between Mullerian and Batesian mimicry.

From Ricklefs Glossary: Mullerian mimicry is “Mutual resemblance of two or more conspicuously marked, unpalatable species to enhance predator avoidance”. Batesian mimicry is “Resemblance of an unpalatable species (model) by an edible species (mimic) to deceive predators.

Predation

1) Describe the three key components of the predation process and how they affect the functional response of a predator.

Predation involves the following general components: search, attack, and handling time. The functional response is the function that describes the relationship between a predator’s feeding rate and the density of prey. Searching is the rate-limiting step in the predation process when prey are very scarce because predators spend a lot of time searching for their prey (i.e., encounter rates are very low). For most predators, attack is a relatively small component of the predation process because predators are generally very well adapted for killing their prey (they do it efficiently). However, there are examples (e.g., lions killing a buffalo) where attack and killing a prey organism can be a lengthy process. Handling time determines the maximum number of prey a predator can consume per unit time. Handling time involves both the time needed to ingest a prey and the time to digest it. At high prey densities, handling time becomes the rate limiting step to the predation rate of a predator because 1) encounters rates are very high (and therefore not limiting) and 2) handling time limits the number of prey a predator can consume. Therefore, the functional response of most predators saturates at high prey densities and is best described by a non-linear function.

Competition

1) Design an experiment or study to determine whether two species of geckos that coexist on a small island compete with each other. How would you know if the competition was symmetric?

The only way to demonstrate competition between two species is with experiments. A good experiment would include a control treatment to compare the experimentally manipulated treatment responses to, and replicates of all treatments. In this case, you could establish several large cages that enclosed representative pieces of habitat but would allow you to screen in or out certain species of the geckos. One treatment (the control) would include both species, another treatment would include only species 1 (species 2 could be trapped out of the cages for this treatment), and the final treatment would include only species 2 (species 1 could be trapped out…). You could then monitor the growth rates, birth rates and population dynamics of the geckos in each of the cages. After a sufficiently long period of time (i.e., long enough for a response to develop) you could determine whether each of the species performed better (i.e., higher growth or birth rates or higher densities) in the absence of its potential competitor. If they perform better by themselves, this would indicate that the two species compete. To determine if the competition is symmetric you could calculate the magnitude of the change in response to the removal of the competitor. If the change is bigger for one species compared to the other, then competition was not symmetric. For these types of experiments, it is useful to monitor other components of the ecology (e.g, diets of the geckos, habitat use) to help you understand the mechanisms through which competition is played out.

Community Structure

1) You collect the following data describing the diet composition of the conspicuous species in a pond food web. The prey categories are listed in the first column, and their daily contributions (in micrograms per individual consumer) to the diets of each consumer are given in each row. For example, Daphnia consume 17 micrograms of diatoms every day.

	
	Consumers

	Prey 
	Daphnia
	Bosmina
	Copepods
	Rotifers

	Bluegreen algae
	1
	0
	0
	0

	Diatoms
	17
	2
	15
	0

	Green algae
	1
	0
	0
	0

	Purple algae
	5
	1
	0
	5


a) Can you draw a connectivity food web for this community? If not, explain why. If yes, draw it.

YES – arrows simply link the consumers to each of their prey items.
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b) Can you draw an energy flow food web for this community? If not, explain why. If yes, draw it. 
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YES – size of arrows roughly represent the amount of energy flowing from each producer to each consumer.

c) Can you draw a functional food web for this community? If not, explain why. If yes, draw it. 

NO – functional (or interaction) food webs are constructed based on experiments designed to estimate the effects of each species in the food web. These food webs do not necessarily match the energy flow food webs.

2) Describe what omnivory is and discuss its prevalence in nature. Give some examples.

Omnivory refers to the phenomenon where a consumer feeds on more than one trophic level. Although early mathematical models suggested that omnivory is rare in nature because it destabilized community models, natural history information shows that many (if not most) consumers are omnivorous to some degree. For example, grizzly bears consume caribou (herbivores), salmon (carnivores), and cranberries (plants). Humans are also omnivores – we eat just about anything. Omnivory adds complexity to food webs.
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