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1) Trophic cascades and the idea of contingency in ecology
-- density- vs behaviorally-mediated trophic cascades
-- contingency 1: ambush vs coursing strategies
-- contingency 2: plant defenses as buffers to trophic cascades
-- example: predators make landscapes less thorny 

Terms:
indirect effect, density-mediated and behaviorally-mediated trophic cascade, 
contingency

Pre-reading: Monday 30 October = NA
Wednesday 2 November = NA

Test 2: Wednesday 2 November

Q&A sesh last 10-15 minutes of class on Monday. Come with questions.

Main Points
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We discussed life history strategies of mammals in general, 
and primates and canids in particular
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• why is “low phase” before population recovery so 
long for hares?

low phase

We discussed non-lethal effects of predation for prairie dogs 
and snowshoe hares
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Trophic Cascades

• Indirect effect = effect of one species on a second species 
is “routed” through a third species

_ _

+



“… a law of nature as 
essential and fundamental 
to ecology as natural 
selection is to evolution.”

-Terborgh and Estes 
(2010:354)
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“… a law of nature as 
essential and fundamental 
to ecology as natural 
selection is to evolution.”

-Terborgh and Estes 
(2010:354)

contingency = species 
interactions in different 
locations lead to different 
outcomes 
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Contingency #1: Plant Defense

contingency = species interactions in different locations 
lead to different outcomes. 
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Coursing predator = predator (typically a carnivore) that searches for 
pursues prey over wide areas; typically goes hand-in-hand 
with pack hunting and/or killing of large prey 

Contingency #2: Predation Strategies
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Ambush predator = predator (typically a carnivore) that attacks from a 
vantage point and typically avoids lengthy pursuit

Contingency #2: Predation Strategies
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Discussion Q: how might differences in predation strategies 
lead to different outcomes in a trophic cascade? In other 
words, how would differences in predation strategy lead to 
contingency?  



The hamburgers of the African savanna

11



12



Contingency #2: Predation Strategies

13



Contingency #2: Predation Strategies

contingency = species interactions 
in different locations lead to 
different outcomes 
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Hypothesis 1
impala avoid risky habitats

Hypothesis 2
impala both prefer to 
eat and suppress  the 

abundance of less-
thorny trees

Hypothesis 3
predation risk 
increases the 
abundance of 

less-thorny trees

Hypothesis 3
predation risk 
has negligible 
effects on the 
abundance of 
thorny trees
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Hypothesis 1
impala avoid risky habitats
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Methods:

• GPS collars – 4h intervals 

• 20 adult females, 2011-2012

• Quickbird satellite imagery 
(60cm resolution)

• Resource selection function: 
generalized linear mixed 
model

Do herbivores select habitat to reduce risk of predation?
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Day 1

Day 30

Visibility ≈ 150m

Large Carnivores Make Savanna Landscapes Less Thorny
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200m

Visibility ≈ 10m
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Do herbivores select habitat to reduce risk of predation?
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Before tree removal

Do herbivores select habitat to reduce risk of predation?

After tree removal

Ford et al in prep23



Hypothesis 1
impala avoid risky habitats

Hypothesis 2
impala both prefer to 
eat and suppress  the 

abundance of less-
thorny trees
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A. brevispica

Poorly defended Well defended

control

spine removal control

spine addition

A. etbaica

How does defense affect the edibility of plants?
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How does defense affect the edibility of plants?

27



Hypothesis 1
impala avoid risky habitats

Hypothesis 2
impala both prefer to 
eat and suppress  the 

abundance of less-
thorny trees

Hypothesis 3
predation risk 
increases the 
abundance of 

less-thorny trees

Hypothesis 3
predation risk 
has negligible 
effects on the 
abundance of 
thorny trees

28



29



Hypothesis 1
impala avoid risky habitats

Hypothesis 2
impala both prefer to 
eat and suppress  the 

abundance of less-
thorny trees

Hypothesis 3
predation risk 
increases the 
abundance of 

less-thorny trees

Hypothesis 3
predation risk 
has negligible 
effects on the 
abundance of 
thorny trees
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