
Study Guide - Biology 300 – Ornithology 
Exam III – Spring 2017 

This study guide is only part of a complete study program that includes studying lecture notes and reading the textbook.  
The instructor reserves the right to ask questions from material not included on this study guide. 
Dr. Ed Mills, Dept. of Biology, Wingate University. 

Exam III = 20 April 2017 
 

Explain the role of the hyperpallium in the avian brain.  How is this layer similar to the mammals’ 
cerebrum?  How is the Wulst region related to learning in birds? 
 
What is the role of the hippocampus in avian brains?  What is spatial memory and how is it used in 
birds that hoard caches of food (i.e. how do they relocate their food caches)? 
 
Discuss the special senses of birds.  Describe their taste buds (hummingbird experiment), touch 
(herbst corpuscle), olfaction, hearing & vision.  Include cones, retina, pecten, pigmented oil droplets.  
Why do we believe that birds can see in the UV spectrum? 
 
What are some different types of instincts seen in birds, and how are they adaptive?  Why is 
instinctive behavior sometimes better than learning? 
 
What are two important factors that influence fixed action patterns?  Be sure to include: context of 
stimulus, motivational state of bird, Herring Gull and egg, Jackdaw attack, and Robin on a perch. 
 
Describe four types of learning that are evident in birds.  Give examples of insight learning, 
habituation, associative learning (classical & operant conditioning), and observational learning. 
 
Explain the four characteristics of imprinting as described by Konrad Lorenz.  Why is this 
considered a special form of learning?  How is filial different from sexual imprinting?   
How did William Thorpe demonstrate (using coots) that imprinting was not classical conditioning? 
 
How did Eckhard Hess discover when mallard chicks imprint on their parents & nest mates?  What 
happened to chicks that were exposed to the decoy after 30 hrs?  Why does this happen? 
 
What are the roles of distance and obstacles in promoting strong imprinting (Eckhard Hess)?  Why 
are auditory cues important in filial imprinting?  How & why is the timing different between visual and 
auditory imprinting? 
 
Discuss the function of sexual imprinting.  Explain how Snow Geese choose mates based on 
plumage coloration of family members. 
 
What is meant by peck order?  How does this maintain structure and reduce hostilities in a flock of 
birds?  What cues are important?  How and why do Harris’ Hawks hunt rabbits cooperatively? 
 
Explain how bird calls and songs are different.  In what contexts are songs & calls used?  What 
variable are measured in a spectrogram (sonogram)? 
 
Describe the role of testosterone in regulating bird song; how is this related to a change in seasons 
(photoperiod)?  How are the high vocal center (HVC) and medial preoptic areas linked to bird song?   
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Describe the auditory template hypotheses.  Discuss the four stages of song development.  What 
parts of bird song are learned?  How are dialects formed? 
 
What is the robustus archistratalis (RA), and how does it help young birds learn their songs? 
 
What are two important cues that inform birds about photoperiod changes?  Describe the research 
of William Rowan and D.S. Farner on photoperiod in birds.  Describe M. Menaker’s research on 
locating brain receptors sensitive to photoperiod. 
 
Diagram (flow chart) & describe how photoperiod influences the avian brain and gonads. 
 
Describe the functions of two types of biological clocks.  List & describe the three phases of 
circannual cycles.  What happens during these three phases? 
 
How do migratory birds, living in the tropics along the equator, know when to migrate in spring?  
How is this different from fall migration cues? 
 
What are the risks and rewards for long-distance migrants?  Why do birds migrate in North America 
(two hypotheses)?  List three stages that occur when bird migration evolves. 
 
How does photoperiod influence hyperphagia and the timing of migration?  What is the main source 
of fuel for migration? 
 
Explain how Stephen Emlen (paper cones, planetarium) demonstrated how Indigo Buntings use a 
stellar compass.  How do they respond when the planetarium sky is changed?  Include diagrams. 
 
How did studies using pigeons & electric coils (W. Keeton), and Garden Warblers & ink cones (W. 
Wiltschko) help scientists learn about birds’ use of geomagnetism? 
 
 
 


