YOUR INNER FISH: EVOLUTION ASSIGNMENT
This assignment was adapted from the work of J. Orwar, J. Pavlini, and P. Phelps.
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AP BIOLOGY
MR. COLLEA
Spring - 2015
AP Big Idea 1: The process of evolution drives the diversity and unity of life.
Project Rationale:   This book was chosen as a supplement to the new AP Biology curriculum because it provides an innovative approach to understanding evolutionary development.  Through the use of integrative biology, Shubin walks the reader through the development of nerves, ears, eyes, and other organs and shows the surprising links between humans, fish, and even simpler organisms.  In addition to teaching science, Your Inner Fish articulates how science works: works as a process, not just a group of facts found in a textbook.  By reading this book, you will hopefully appreciate the genetic link humans have with other organisms and will realize that science requires careful attention to detail, curiosity, and often a large dose of serendipity.

Placement in Curriculum:  The text will be used during our unit on evolution.  The first two chapters can be read as an introduction to the unit.  The third chapter will review our study of DNA and chromosomes.  Chapter four will provide a specific example of a new adaptation (evolution of teeth) during the introductory evolution chapters.  Chapters five, six, and seven will be covered during our unit on developmental biology.  Chapters nine and ten will be referenced during our study of human anatomy and physiology.  Aligning Your Inner Fish with the new AP Biology curriculum should help you understand the integrative role that evolution plays in biology and, consequently, some of the science behind your textbook.  

Assignment: 
Read Your Inner Fish by Neil Shubin, Vintage Books, Random House, New York, 







2009 
(ISBN 978-0-307-27745-9).
For each chapter:


1.
Look over the graphic and questions corresponding to that chapter.

2.
Read the chapter focusing on main ideas and supporting evidence.

3.
Answer the questions with complete sentences and complete thoughts.  Restate each question or 



part of a question before your answer.  In other words, one should not have to read the question 



first, to make sense of your answer.  Use good grammar and spelling.  Be clear and concise.

4.
Find and articulate a relationship between the graphic and the corresponding chapter of the text.
(This discussion can include information from other sources that must be cited.)

5.
Consider the “disputable statement” for each chapter and respond to it based on what you have 




read in the book and know about biology and evolution.  
(Again, you can use additional sources but make sure to use citations.)

6.
Answers should represent your own work and be IN YOUR OWN WORDS! Obviously, you 




may “work together” to discuss the questions with others, but your answers should be your own.


7.
Answers should be clearly labeled and numbered for each chapter.

8.
The journal must be typed and submitted to Turnitin.com.  
Class ID – 

____________________


(Class ID and Password will be issued the first week of school)


Password –
____________________
BIG IDEA 1: The process of evolution drives the diversity and unity of life.

Enduring Understanding 1.A - Change in the genetic makeup of a population over time is evolution.

Enduring Understanding 1.B - Organisms are linked by lines of descent from common ancestry.

Enduring Understanding 1.C - Life continues to evolve within a changing environment.

Enduring Understanding 1.D - The origin of living systems is explained by natural processes.
AP Objectives: After completing this assignment, you should be able to:

___ 1.
connect evolutionary changes in a population over time to a change in the environment. 

___ 2.
evaluate evidence provided by data from many scientific disciplines that support biological 





evolution. 

___ 3.
connect scientific evidence from many scientific disciplines to support the modern concept of 




evolution. 

___ 4.
pose scientific questions that correctly identify essential properties of shared, core life processes 



that provide insights into the history of life on Earth. 

___ 5.
describe specific examples of conserved core biological processes and features shared by all 





domains or within one domain of life, and how these shared, conserved core processes and features 


support the concept of common ancestry for all organisms.
___ 6.
support the scientific claim that organisms share many conserved core processes and features that 



evolved 
and are widely distributed among organisms today.

___ 7.
pose scientific questions about a group of organisms whose relatedness is described by a 






phylogenetic tree or cladogram in order to -





(1) identify shared characteristics.




(2) make inferences about the evolutionary history of the group.




(3) identify character data that could extend or improve the phylogenetic tree. 

___ 8.
evaluate evidence provided by a data set in conjunction with a phylogenetic tree or a simple





cladogram to determine evolutionary history and speciation. 
___ 9.
describe how homeostatic mechanisms reflect both common ancestry and divergence due to
 


adaptation in different environments.

___ 10.
explain how the timing and coordination of behavior(s) are regulated by various mechanisms and 



are important in natural selection.

___ 11.
describe how cell communication processes share common features that reflect a shared 






evolutionary history.

___ 12.
analyze data related to questions of speciation and extinction throughout the Earth's history. 
Extra Credit:

Create a PowerPoint slide(s) for each of the above listed objectives stating the objective and
then describing [with example(s) and page #’s] how this objective is specifically met in the book. 
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Fish
1. Explain why the author and his colleagues chose to focus on 375 million year old rocks in their search for fossils.  Be sure to include the types of rocks and their location during their paleontology work in 2004. 

2. Describe the fossil Tiktaalik.  Why does this fossil confirm a major prediction of paleontology? 

3. Explain why Neil Shubin thinks Tiktaalik says something about our own bodies? (in other words - why the “Inner Fish” title for the book?)

  Dispute:  
Most living organisms fossilize after death, so 



fossils in exemplary condition are easily found 



all over the world. 

Chapter 2:  Getting a Grip 
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1. Describe the "pattern" to the skeleton of the human arm 
that was discovered by Sir Richard Owen in the mid-
1800s. 

2. 
How did Charles Darwin's theory explain the similarities 
observed by Owen? 

3. 
What did further examination of Tiktaalik's fins reveal 
about the creature and its' lifestyle?

 Dispute:  
Humans and fish are nothing alike: we have





hands with fingers, they have fins. 

Chapter 3:  Handy Genes
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1. Many experiments were conducted during the 1950s 

and 1960s with chick embryos and they showed that 
two patches of tissue essentially controlled the 
development of the pattern of bones inside limbs.  
Describe at least one of these experiments and explain 
the significance of the findings. 
2. Describe the hedgehog gene using several animal 
examples.  Be sure to explain its function and its region 

of activity in the body.
  Dispute:  
Each cell in a human body contains a unique 



set of DNA.  This allows some cells to build 




muscle or skin and some cells to become arms 



versus fingers. 




    SONIC HEDGEHOG PROTEIN

Chapter 4:  Teeth Everywhere
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1. 
Teeth make great fossils - why are they "as hard as








 rocks?"  What are conodonts?







2. 
Shubin writes that "we would never have scales,








feathers, and breasts if we didn't have teeth in the first








place" (p. 79).  








Explain what he means by this statement.







  Dispute: 
Teeth evolved through time, after bones, as 











they became a beneficial adaptation for

 










protection against predation.  

Chapter 5:  Getting Ahead
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1. 
What are Hox genes and why are they so important? 



2. 
Amphioxus is a small invertebrate yet is an important 


specimen for study - why?  Include in your explanation 


characteristics that you share with this creature. 



  Dispute:  
Humans and sharks both have four gill arches 





as embryos, but the germ layers and arches 






develop into unrelated structures in each 







organism. 

Chapter 6: The Best Laid (Body) Plans
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 1.
What is meant by "ontogeny recapitulates 
phylogeny?" 

2. 
What type of gene is Noggin and what is 
its function in bodies? 

3. 
Sea anemones have radial symmetry while 
humans have bilateral symmetry but they 
still have "similar" body plans.  Explain.
  Dispute:  
Scientists work in isolation: it is 




counter-productive to repeat 





another scientist’s experiments 




or 
to consider research that is 




not directly related to the 






organism you are studying. 

Chapter 7:  Adventures in Bodybuilding
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1. 
What is the most common protein found in the human 
body?  Name it and describe it. 
2. 
How do cells (generally) communicate with one 
another? 
3. 
What are some of the reasons that "bodies" might have 
developed in the first place? Include any environmental 
conditions that might have favored their evolution.
  Dispute:
All tissues in the human body are made of 




similar cells that connect to each other in 




similar fashion. 

Chapter 8:  Making Scents
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1. 
Briefly explain how we perceive a smell.
2. 
Jawless fish have very few odor genes while mammals 
have a much larger number. Why does this make sense 
and how is it possible?
  Dispute: 
There are few genes dedicated to olfactory 




sense and they are similar in all organisms 




capable of detecting smell. 

Chapter 9:  Vision
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1.
Humans and Old World monkeys have similar vision - 


explain the similarity and reasons for it. 


2. 
What do the eyeless and Pax 6 genes do?   



Where can they be found? 



3. 
The evolution of color vision was probably brought 



about by what other evolutionary developments?  




Support your answer.

  
Dispute: 
All organisms with vision have similar eyes 






and similar vision genes. 

Chapter 10:  Ears
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1. 
List the three parts of the ear.   


What part of the ear is unique to mammals? 


2. 
An early anatomist proposed the hypothesis that parts of 

the ears of mammals are the same thing as parts of the 

jaws of reptiles. Explain any fossil evidence that 



supports this idea. 


3. What is the function of the Pax 2 gene?



  Dispute:  
In humans, eyes and ears function 








independently of one another; sensation in 





one does not affect sensation in the other. 

Chapter 11: The Meaning of It All 
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1. 
What is Shubin's biological "law of everything" and 


why is it so important? 


2. 
What is the author trying to show with his "Bozo" 



example? 


3. 
This chapter includes many examples of disease that 


show how humans are products of a lengthy and 



convoluted evolutionary history.   Pick a disease and 


explain how it shows that we are still influenced by 


earlier evolutionary traits. 


  
Dispute: 
Maladies of the human body are not 







related to our evolutionary past. 
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