Prep Notes:  Optimal Foraging

I.  Lecture on optimal foraging and marginal value theorem.  

Go through the predictions of the model very carefully.


I suggest that you have the class attempt to describe or draw graphs that explain each prediction before you show them the overhead figures.


Be certain the students understand the background material and predictions of the marginal value theorem.


Carefully go over the dependent variables that they will measure and the independent variables that they should choose from to formulate their treatments.

II.  Assist small groups of students (3-4) with designing experiments that each test predictions of the model.  Note that aspects of prediction 1 can be tested in any and all foraging experiments.


Remember: the simpler the experiment is, the better.  Encourage the students to vary one treatment variable in the sleekest experimental design possible.


Be sure to okay their experimental design before they leave lab.


Review a written proposal from each group (see p. 25 in the lab manual).

Have the groups "play" with the design using the materials in the lab.


Materials you see in the lab are what they have to use.  Also check with me, we may have something they want to use or we may be able to improvise.


Have everyone practice being an optimal forager (i.e. leaving after not finding a bean during an appropriate giving-up-time).  This is going to important later.  Stress that the rate of resource extraction needs to maximized over the whole foraging bout!


Make sure everyone knows what data they will be collecting next week.  Each group should collect data that include the time at which each bean was extracted by a forager, so that extraction rates, among other dependent variables, can be calculated for any interval during a foraging bout.


Other helpful experimental design items include training sessions for foragers, having a demo of an average patch, the use of time limits, and the inclusion of dummy patches at the end of a trial so that foragers do not run out of time.  The dummy patch becomes useful because experimental designs where foragers cannot go back to a patch after leaving generally provide more interpretable data.  Use two environments for predictions 3 and 4.  n=10

Experimental designs need to allow for some group members to be available as foragers in other experiments at all times.

III.  Have each group practice their data collection.

IV.  Go over the handout rubric and cover how assessment will be completed.
Lecture Outline:

Optimal Foraging Theory


--> A suite of behavioral models attempting to predict the foraging strategies that should be favored by organisms under specific conditions.


Assumptions:


I.    "The foraging behavior that is exhibited by present-day animals is



the one that has been favored by natural selection in the past and also most enhances an animal's fitness at present." (BHT 1996)

II.   "High fitness is achieved by a high rate of energy intake (i.e. gross energy intake minus the energetic costs of obtaining that energy)." (BHT 1996)

III.  "Experimental animals are observed in an environment to which their foraging behavior is suited, i.e. it is a natural environment very similar to that in which they evolved, or an experimental arena similar in essential respects to the natural environment." (BHT 1996)


IV.  Other factors, such as the influences of predators or competitors that might influence behavior are of minor importance, or at least they do not inhibit these simplified models from explaining something useful about a forager's behavior.


Marginal Value Theorem


--> A model predicting the time spent foraging in a patch before moving on to another patch.  The optimal stay-time is defined in terms of the rate of energy extraction experienced by a forager at the



moment it leaves a patch (i.e. the 'marginal value' of the patch).


Assumptions:



I.     Patches exist with different resource densities.



II.    Resource patches are randomly distributed.



III.   Predators do not revisit patches.


IV.  An optimal forager will, on the whole, maximize its intake of a



resource (usually energy) while foraging.


Predictions:


I.    Within a given environment, all patches should be depleted to the same final extraction rate, the average rate for the environment as a whole.  As a result, giving-up-time for a forager should be the same for all of those patches.


II.  Stay-times, number of resources consumed and foraging rates should be greater for more productive patches.  Travel time is held constant.




A.  Productivity can be defined by quantity.




B.  Productivity can be defined by quality.




C.  Productivity can be defined by foraging efficiency.

III. Stay-times and number of resources consumed should be greater, while foraging rates should be lower in environments where the travel times are longer.  Patch productivity is held constant.


IV.  For a given patch, stay-times and number of resources consumed should be greater, while foraging rates should be lower when the surrounding environment as a whole is less profitable.
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Independent variables that affect foraging behavior 
and test predictions of the marginal value theorem.

(Treatments)





Energy value of resources





Amount of resources





Capture efficiency





Distance between patches





Productivity of environment


Dependent variables that respond to changes in the 
conditions that determine foraging behavior.

(Measurements)





Stay-time





Number of resources consumed





Foraging rate





Giving-Up-Time





Inter-Capture Interval (Time between finding each bean)

Everyone should practice being an optimal forager (leaving after an appropriate giving up time)

 Things to consider when planning your experiment:
· The simpler the better!!!!!

· Every group should record the time each bean was extracted by the forager

· Think about time limits (Use them to force foraging efficiency)

· Dummy Patches 

· Use two environments to test for predictions four and five

· Aim for an N=10 of replicates if possible

· Leave time for your group members to be foragers in other peoples experiments
