Name:………………………………………………………


ECOL 4000/6000: Computer Lab on Food Webs & Indirect Effects

This worksheet is designed as an in-class homework. If required, you may complete this out of class and turn in on Thursday, October 18 during class. There are 9 questions.
Go to the NetLogo home page at http://ccl.northwestern.edu/netlogo/
Click the ‘Go to NetLogo Web’ button. On the following page click the drop-down menu for ‘Search the Models Library’ and type “wolf sheep”. This will bring up several hits – you want to select the hit called ‘Sample Models/Biology/Wolf Sheep Predation’. This will load the model you will use. You can obtain information about the model by selecting the ‘Model Info’ button towards the bottom of the screen.
To begin with, we’ll consider a plant-herbivore system. In the ‘model-version’ drop-down menu, select ‘sheep-wolves-grass’ and set all 3 “Wolf settings” to zero. Now press “setup”. In the large window you should see patches of bare earth, patches of grass and a sheep population (some sheep on bare earth and some on grass). 

The bottom-left panel will plot the dynamics of the species. You can change how fast the model runs by adjusting the ‘model speed’ slider towards the top of the screen. At slow speeds you can see the animals moving around, at fast speeds you will see longer-term dynamics more quickly but the picture will be a blur.

To begin running the model, press “go”. You can pause and restart the model by using the same “go” button. 

Q1: With the parameters for grass & sheep left at their initial values, how does the plant-herbivore system behave?

Q2: Estimate the plant and sheep population sizes at time = 1000 units (read the figure legend carefully). 

In Netlogo, when you pause the model you can change parameters and then restart it from where you left off (e.g. you can have 5 years of fast plant growth then 3 with slow, for example due to a drought). This is a useful feature but for our purposes when we change a parameter we will start over each time. To do this, pause the current model, change your parameters, press “setup”, then press “go”.

Q3: How do things change when you halve the grass growth rate? (Think carefully about what parameter to change and in which direction! Again run the model for approximately 1000 time units).

Q4: Based on these observations, what might happen if the plant growth rate is very slow?

Q5: Return the grass growth rate to its initial value [regrowth time=30], and increase the sheep population growth rate [sheep-reproduce] by a factor of 5. Does the system behave more like your answer in Q1 or Q3? Why?

Q6: Return the sheep reproduction value to 4% and add 30 wolves to the system with a 
“food gain” value of 20 and a reproduction value of 4%. Press “setup” and “go” and describe the dynamics after you observe them for approximately 1000 time units. 

Q7: Estimate the average wolf population size observed between 500 and 1000 time units. 

Q8: If a different species of wolf gained twice as much energy from eating a sheep, would its population do better or worse than the original wolf population? Describe what you did to answer this question and what you found?

Bonus Questions:

Q9: Draw the food web of the version of this model with wolf omnivory and add a labeled example of each of the following (you may need to add species to the community):

Cannibalism

Intra-guild predation (ask instructor or Google if unsure)

Apparent competition

