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Profile of the course 
 
The course will provide a deeper understanding of animal-animal, animal-food and animal-environmen 
interactions at various levels. At the lowest integration level we will deal with the characteristics of 
food and foragers, especially herbivores with their feeding adaptations. Attention will be paid to the 
role of body weight as an important determinant in many foraging traits. Optimal foraging theory lies 
at the heart of foraging decisions of animals and therefore ample attention will be given to the factors 
shaping functional response curves, diet selection, patch choice and habitat selection. Movement 
ecology deals with searching for resources. Interspecific interactions are thought to play a major role 
in shaping animal communities and focus will be on competitive, facilitative and predatory 
interactions. At the highest level of integration, the structure and functioning of animal communities 
will be discussed. Which factors determine species richness, resource partitioning; what is the role of 
body size, which assembly rules apply? We will further explain what mechanisms underlie the large 
impact of animals on their environment. Finally we discuss animal traits in the light of evolutionary 
processes. These issues will be addressed during the lectures, practical modelling and field practical. 
 
The main target student groups (restricted optional) are students from MFN and MBI, with other 
students interested in ecology (e.g., MAS). 
 
Assumed prerequisite knowledge 
 
Plant-animal interactions, Animal-animal interactions, Predator-prey interactions, Animal population 
dynamics: Ecology I and II (NCP-10503 and NCP-20503), Introduction to Animal Ecology (REG-21306) 
 
Learning outcomes 
 
After successful completion of this course students are expected to be able to: 
• understands the major physiological and behavioural adaptations of animals to search for food 

and habitat; 
• apply current theories about animal-animal, animal-food and animal-habitat interactions at 

various integration levels; 
• set up an experiment to test hypotheses about animal foraging behaviour and analyse the 

collected data; 
• analyse and evaluate models of the effect of foraging animals on ecosystem dynamics. 
 
Course materials and resources 
 
A reader will be provided at day 1 of the course. The website provides: 
• All hand-outs of the lectures 
• Additional literature as background information 
• Explanations and articles for the practical modelling and field practical 
• Extensive photo galleries of the field practical of previous years 
• Example questions for the exam 
 
Educational (=teaching and learning) activities 
 
• Attending of lectures; 
• Designing and carrying out field experiment on foraging behaviour and patch selection by animals; 
• Analysing data collected during the field experiments; 
• Carrying out a modelling study on the effect of foraging animals on ecosystem dynamics; 
• Presentation of results in a scientific paper (practical modelling) and an oral presentation (field 

practical). 
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Assessment strategy 
 
The final mark is the average of the marks (with equal weight) for 
1. Report of the practical modelling 
2. Oral presentation of the field practical 
3. Exam 
The bottom line for each of the three marks = 5.5. 
 

 
Learning outcomes\where assessed 

Exam Report of 
practical 

modelling 

Oral 
presentation 
field practical 

1 Student understands the major physiological and 
behavioural adaptations of animals to search for food and 
habitat 

x x x 

2 Student can apply current theories about animal-animal, 
animal-food and animal-habitat interactions at various 
levels 

x x x 

3 Student can set up an experiment to test hypotheses about 
animal foraging behaviour and analyse the collected data   x 

4 Student can analyse and evaluate models of the effect of 
foraging animals on ecosystem dynamics  x  

    

 
Contribution to mark  33.3% 33.3% 33.3% 

      

 
Type of questions/examination    

 
Open questions   x   

 
Questions with restricted options x   

 
Other criteria (explained during lectures)  x x 

    

 
Assessed by      

 
F van Langevelde  x x x 

 
IMA Heitkönig    x   

       

 
Time Schedule, week nr   3 2 4 

      

 
• Marks of exam will be available within 2 weeks after test. 

 

• The assessment of the modelling reports will be presented to the student 
during the last day of the course. Then the mark will be given. 

 
• Presentation marks will be available within 2 days after the presentation 

 
• The marks of the individual parts will remain valid for 3 academic years 

 
• Minimum mark of each components: 5.5    

 
 
The principal themes of the content  
 
Foraging ecology: What to eat and how much to eat from it? Animals select prey or forage species in 
the face of spatial and temporal variations in food quantity, quality, and deterrents. Food is searched 
for, procured, and digested, within environmental and body-imposed constraints. Optimal foraging 
theory, the satiation hypothesis and the satisfycing or sufficing/homeostasis hypothesis are presented, 
together with state-of-the-art evidence in support of and against these hypotheses, also from an 
evolutionary perspective. 
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Movement ecology: What patches do animals select to forage and how long to stay in these patches? 
These questions will be addressed by first explaining the marginal value theorem (MVT), which 
predicts patch residence time. The pros and cons of the MVT will be discussed. Then, the emerging 
theory on animal movement is presented as an alternative to understand patch selection. Finally, we 
deal with habitat selection by discussing the ideal free distribution theory and showing the 
consequences of landscape fragmentation for habitat selection. 
 
Competition, facilitation and predation: While foraging, animals deal with intra- and interspecific 
competition. We shortly introduce theory on competition between animals, and we then discuss the 
importance of facilitative interactions. We show that facilitation between animals appears under many 
conditions, which results in an increase in the quality, availability or accessibility of food. The theory of 
the “landscape of fear” and the consequences of predation for foraging are then discussed. How to 
measure the effect of perceived predation risk on foraging? 
 
Community ecology: Interspecific competition on the one hand, and  environmental forces and 
uncertainties on the other hand provide structure to animal communities, where time scales as long as 
millions of years (astronomical hypothesis on speciation and extinction) are relevant. At the ecological 
time scale, current ideas on processes shaping community structure are based on the niche concept. 
Character displacement - involving changes in species' genotypes - and a discussion of neutral theory - 
with strong and weak interactions among species - complement processes at this scale.  
 
Plant-animal interactions: Animals, especially herbivores, can have a large impact on their 
environment. First theory of top-down and bottom-up regulation is discussed and it will be explained 
how characteristics of herbivores can alter top-down in bottom-up regulation or vice versa. Then 
several mechanisms are discussed how animals change their environment, for example herbivores can 
create so-called lawn grass that can provide high quality food. Finally, self-organized vegetation 
structures are explained that are largely determined by herbivores. 
 
Course schedule 
 
A practical on modelling animal - ecosystem interactions takes part during the first two weeks in the 
morning. Here students work in groups of two. At the end of these two weeks, a report has to be 
submitted. During the afternoons of the first week, 6 lectures are given. The last two weeks contain 
the field practical on foraging ecology, where students work in groups of 5 or 6. At the end of these 
two weeks, a presentation is given. 
 
The course consists of lectures, a modelling practical, and ecological field experiments. 
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Lectures 
1. Foraging ecology 
2. Movement ecology 
3. Competition, facilitation and predation 
4. Community ecology  
5. Plant-animal interactions 
Each of the lectures is 2 times 45 minutes. The reader should be studied when there are no lectures or 
practical (2 hours per day in the first week and 4 hours per day in the second week) 
 
Modelling practical 
During the modelling practical, students model dynamic interactions between vegetation and animals. 
Students develop a simulation model for these interactions using the computer program STELLA®. This 
model is based on the paper of Van Langevelde et al. (Ecology, 2003) “Effects of fire and herbivory on 
the stability of savanna ecosystems”. The practical on modelling takes 10 mornings (4 hours each). 
Staff provides individual feed-back on the modelling performance by the student pairs. 
 
Field practical 
During the field practical students will set up an experiment and collect data on grazing behaviour of 
cattle, sheep and rabbits in heterogeneous grassland. The focus is on patch selection and feeding 
behaviour in patches of different grass height in a series of experiments of short duration. We offer 
experimental units, each with either a cow and two sheep or one rabbit. The experimental unit 
contains various strips of different grass heights and each group has the opportunity to manipulate the 
set up. Students will go through most of the stages of conducting a research project: literature analysis 
to frame and design questions leading to the experiments, data analysis, and presentation of the 
results. Staff provides individual feed-back on the presentation of the field practical by the student 
groups. The field practical takes 10 days (8 hours each). 

A Presentation A Field work A Field work A Field work A Field work 

M Field work + 

Feedback Model report 

M Field work M Field work M Field work  M Field work 

Fri  Thu  Wed  Tue  Mon 4th week 

A Field work A Field work A Field work A Field work A Exam 

M Field work M Field work M Field work M Field work M  

Fri  Thu  Wed  Tue  Mon 3rd week 

A  A  A  A Intro Field work  A  

M Model report M Model  M Model M Model M Model  

Fri  Thu  Wed  Tue  Mon 2nd week 

A Lecture 5 A Lecture 4 A Lecture 3 A Lecture 2  FREE  

M Model M Model M Model M Lecture 1 + Model FREE 

Fri  Thu  Wed  Tue  Mon 1st week 


