
Comparative Zoology Portfolio Project 
Assignment 

 

Using your knowledge from the in class activities, your notes, you Integrated Science text, or the internet, you 

will look at the major trends in the evolution of six body systems: skeletal, nervous, respiratory, circulatory, reproductive, 

and digestive.  In order understand the evolution of these systems you will compare 5 major vertebrate classes: 

Osteichthyes (bony fish), Amphibia (amphibians), Reptilia (reptiles), Aves (birds), and Mammalia (mammals).   

 

For each system you will be asked to complete the following: 

1. A description of the structures and functions of the system 

2. A chart that illustrates similarities and differences among important parts of the systems for different 

species 

3. A drawing of a cladogram to illustrate the shared derived characters that define the system 

4. A written phylogeny in which you will discuss the selective pressure(s) that caused the evolutionary 

trends we see. 

 

After completing all the systems, you will be asked to answer a series of comparative analysis questions which 

will draw from your knowledge of the systems, as well as the different vertebrate groups and apply the knowledge to 

create a hypothesis of  vertebrates’ evolutionary history. 

 

You will have almost no class time to work on this project.  However, you will be deciphering most of the needed 

knowledge during in class activities.  Additionally, many nights, your homework will be to work on this project.  

Throughout the project, there will be check in dates for each system. It is imperative that you do not procrastinate. This 

project needs to be typed and follow the formatting below.  For any diagrams required, they may be hand drawn or 

computer generated, but either way, all structures must be labeled. The project with be due on ___________.   The total 

project is worth ________pts.  

 

System Requirements 
A. Skeletal System:           Check in date: _______ 

 

1. Structures and Functions:  

 Identify the functions of the system  

 Identify similar and unique structures for each group: fish, amphibians, reptiles, birds, and mammals.   

 

2. Comparison Chart 

 Function of forearm Diagram of forearm bones 

Fish: Bony fish   

Amphibians: Frogs   

Reptiles: lizards   

Birds: red tail hawk   

Mammals:  bat   

cat   

 

3. Cladogram 

 Using the function as your character, fill in the shared derived characters that separate each vertebrate group 

 

 

 

 

 

 

 

 

 

 

      red tailed            
Bony fish          frogs         lizards           hawks bats           cats  
       



4. Phylogeny 

 Explain why each class has similar or different bone structures.  Give examples of homologous and 

analogous structures within the groups above and the related evolutionary trend (divergent/convergent 

evolution). 

________/_______pts 

 

B. Nervous System           Check in date: _______  

 

1. Structures and Functions: 

 Explain the functions of the nervous system. 

 Explain unique/interesting abilities of each group’s  nervous system: fish, amphibians, reptiles, birds, and 

mammals. 

 

2. Comparison Chart 

 Identify similar structures Identify unique 

characteristics to the 

nervous system 

Diagram of the Brain 

Fish    

Amphibians    

Reptiles    

Birds    

Gorilla    

Human    

 

 

3. Cladogram  

 

 

 

 

 

 

 

 

 

4. Phylogeny 

 

 How do cephalization and the presence of a central nervous system help vertebrate organisms survive? 

 Describe the selective pressures that have influenced the evolution of the human brain.   

 

________/_______pts 

 

C. Respiratory System          Check in date: _______ 

 

1. Structures and Functions 

 Explain the function of the respiratory system. 

 What structures are unique to each of the following groups: fish, amphibians, birds, reptiles, and mammals? 

  

2. Comparison Chart 

 Major respiratory organ(s) Habitat Diagram of Unique structures 

Fish     

Amphibians    

Reptiles    

Birds    

mammals    

Fish    amphibians     reptiles       birds              gorilla                 human 
     



3. Cladogram: using the “major respiratory organ” as  the character, complete the following cladogram 

 

 

 

 

 

 

 

 

 

 

 

4. Phylogeny 

 Explain the evolutionary relationship between the efficiency of the major organs of the respiratory system 

and the habitat in which the organisms live. 

 Explain how the metabolic requirements differ between fish, birds, and mammals.  How do these differences 

influence the need for different structures in the respiratory system? 

 

________/_______pts 

 

D. Circulatory System          Check in date: _______ 

 

1. Structures and Functions: 

 What are the major structures of the circulatory system? What are their roles? 

 What are the major functions of the circulatory system? 

 

2. Comparison Chart 

 Number of chambers in the heart Diagram of heart (label atria vs. ventricles)  

Fish    

Amphibians   

Reptiles   

Birds   

Mammals   

 

3. Cladogram: using the “number of chambers in the heart” as the character, complete the following cladogram 

 

 

 

 

 

 

 

 

4. Phylogeny 

 Describe the trends in the evolution of the circulatory system. Be sure to explain the selective pressures that 

led to these trends. 

________/_______pts 

 

E. Reproductive System          Check in date: _______ 

 

1. Structures and Functions: 

 Explain the function of a reproductive system.  What makes a species’ reproductive system successful? 

 Describe the differences between an amniotic and an anamniotic egg  

 Include a diagram of an amniotic vs. non amniotic egg  

2. Comparison Chart 

fish        amphibians      reptiles       birds   mammals 

fish          amphibians reptiles       birds  mammals 



 Type of Egg Type of fertilization 

(internal, external, 

or both) 

How is the  

developing embryo 

nourished?  

Fish    

Amphibians    

Reptiles    

Birds    

Mammals 

 

Monotremes    

Marsupials    

Placental mammals    

 

3. Cladogram: using “type of egg,” and “how is the embryo nourished” as your characters, complete the following 

cladogram.  

 

 

 

 

 

 

 

 

 

4. Phylogeny 

 Explain the evolution of the type of egg and method of fertilization with respect to each groups’ habitat. 

 Explain the evolutionary relationship between the potential number of offspring produced and the level of 

parental care. 

________/_______pts 

 

F. Digestive System           Check in date: _______ 

 

1. Structures and Function 

 What is the function of the digestive system?  Identify the parts of the digestive system and describe how 

they carry out this function. 

 What are the differences between the digestive systems and jaw structures of the two different mammals 

identified below?  Explain the connection between these differences and the diets of the two different 

species. 

 

2. Comparison Chart 

 Diagram of digestive 

system 

Shared Structures Unique Structures 

Fish: Bony Fish    

Amphibians: Frog    

Reptiles: Lizard    

Birds: Red-tailed Hawk    

Mammals Cow    

Dog    

 

 

 

 

 

 

 

 

3. Cladogram: using unique structures as your character, complete the cladogram below. 

fish        amphibians      reptiles       birds        monotremes         marsupials      placental mammals 



 

 

 

 

 

 

 

 

 

 

4. Phylogeny 

 What are some of the unique structures that have evolved in vertebrates?  What is the relationship between 

these structures and the selective/environmental pressures related to obtaining food?  

 Why have species evolved to have both a digestive system and an excretory system?  

________/_______pts 

 

 

Comparative Analysis Questions 
 

Use the information gathered in class and through completing the project to thoroughly answer these questions in 

complete sentences. 

 

1. How are the evolution of the circulatory and respiratory systems related to one another? 

2. Predict how the nervous system of humans might evolve based upon current selective pressures. 

3. Does more a more complex system imply that a group is more "evolved" or "advanced"? 

4. Describe five types of evidence that scientists could use to construct a cladogram. 

5. Why is looking at the evolution of systems a valuable way of classifying organisms? 

 

 

 

 

Bony Fish        Frog       Lizard     Hawk   Cow                Dog 


