Study Guide Chapters 22-26:  Evolution 
©Rob Hamilton 2008
Teachers Note:  Campbell’s presentation of Evolution (Chapters, 22-26) is lengthy, convoluted, somewhat cryptic, and MUST be read.  Therefore, in order to  present this topic in a succinct, logical manner we will need to jump around a lot.  Most topics will have multiple page references and our discussion will have to focus on some of our authors omissions.  First you will read about Evidence of Evolution. Keep in mind that AP evolution essay questions are rather common!!!  Most often, they require students to site evidence that supports modern evolutionary theory.  As an AP candidate, you need to refresh what you learned in biology I, add a few new items, and memorize specific examples.  The sooner you do this, the closer you are to an AP 5!
Evidence of Evolution
1.  Fossil Evidence:  Read pg 439-440, 451, 492, & 518-520
a)  What is a fossil?  __________________________________________________________________________
b)  What is one way fossils are formed?  __________________________________________________________
      ________________________________________________________________________________________
c)  Do you feel that this would be a  (circle:   common   or     improbable   )      occurrence?  Why?___________
      ________________________________________________________________________________________
      ________________________________________________________________________________________
d)  Is the fossil record complete?  Why or why not?  _________________________________________________
      ________________________________________________________________________________________
      ________________________________________________________________________________________
e)  Do fossils indicate evolution?   (Circle:    Yes   or    No    )

f)  Is the fossil record    (Circle:   compatible    or     incompatible)    with other type of evidence of evolution?  

g)  Site one example:  _________________________________________________________________________
      ________________________________________________________________________________________
h)  Does the fossil record provide  (Circle:  direct   or    indirect   ) evidence of evolution?  Why? ____________  
     _________________________________________________________________________________________
Fossils dating:  Read pg 516-518
i)  What is relative dating (Hint:  this is not what goes on in Kentucky)  _________________________________
     ________________________________________________________________________________________
j)  What is an index fossil and how are they used in relative dating?  ____________________________________
      ________________________________________________________________________________________
k)  What is absolute Dating?  ___________________________________________________________________
l)  What is radiometric dating?  _________________________________________________________________
2.  Biogeography: Read pg 450
a)  What is biogeography?  _____________________________________________________________________
b)  Why are the tropical animals of South America more closely related to desert South American animals than 
      tropical African animals that they visually resemble?  _____________________________________________

       ________________________________________________________________________________________
3.  Comparative Anatomy:  Read pgs 448-449       

a)  What are homologous bones?  ________________________________________________________________
b)  Site a specific example?  ____________________________________________________________________
c)  If a group of diverse organisms share homologous bones, then we can deduce this is because ______________

      ________________________________________________________________________________________ 

d)  What is a vestigial structure?  ________________________________________________________________
e)  Site a specific example?  ____________________________________________________________________
f)  Would an animal with a large structure or organ that had no function in the environment in which the animal 
     had become adapted be selected (circle:    for   or   against  )?  Why?  ________________________________
      ________________________________________________________________________________________
g)  If, in a population of animals with a large non-functioning organ, there existed some animals with a smaller 
     non-functioning organ, which group animals would have a survival advantage? _________________________
      ________________________________________________________________________________________
h)  So why do vestigial organs exist within organisms?  ______________________________________________
     _________________________________________________________________________________________
4.  Embyological/developmental similarities among vertebrate animals:  Read pgs 448-449
a)  Site a specific example of shared developmental similarities among vertebrates. ________________________
       _______________________________________________________________________________________
b)  Where does an organism get the genetic instructions that guide development?__________________________
c)  So if two organisms follow a similar pattern of development, what does this evidence suggest?  ____________  
      ________________________________________________________________________________________     

5.  Molecular Evidence:  Read pg 449, 492-495
Not only do organisms that share common ancestry share common anatomy, they also share common chemistry.

Site a specific example of how analysis of molecular data allows us to deduce vertebrate relationships.  ________  
___________________________________________________________________________________________
___________________________________________________________________________________________
Darwin's Theory of Evolution 
Pages 438-441 introduce Darwin's ideas in a historical context.  Pages 441-446 describe Darwin's theory.  PAY CLOSE ATTENTION to Ernst Mayr's analysis of Darwin's logic in constructing his theory on 444 in yellow.

6.  Darwin's Theory:  (KNOW THIS COLD!!!)
Briefly summarize natural selection.    ____________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
Darwin's observation #1  _______________________________________________________________________
Observation #2 ______________________________________________________________________________
Observation #3  ______________________________________________________________________________
What can be inferred from these observations?  _____________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
Observation #4  ______________________________________________________________________________
___________________________________________________________________________________________

7.  The logic of Sexual Reproduction and Diploidy:  Yes, I understand that the answers are not in this chapter.  Boo hoo!!!  Please refer to your notes on chapter 13 which begins on pg 238:
The disadvantage of diploidy is that twice as much energy is expended to _____________________ the DNA.  
The disadvantages of haploidy:

__________________________ are immediately expressed, usually to the disadvantage of the organism.
___________________ _______________ cannot occur to produce hybrid chromosomes and create variation

List the sources of genetic variation through sexual reproduction


a)  ___________________________________________


b)  ___________________________________________


c)  ___________________________________________
Back to page 444.

Observation #5  ______________________________________________________________________________
What can be inferred from these observations?  _____________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
8.  The Evolution of Populations.  The FACT of Microevolution:  Read pgs 454-458 
Do (circle one:   populations    or    individuals    ) evolve?

What is a gene pool?  _________________________________________________________________________
The Hardy-Weinburg theorem describes populations that   (circle one:  are evolving   or    are not evolving   )
Define the following Hardy-Weinburg terms:


P=  _____________________________________________________________


q=  _____________________________________________________________


P2= _____________________________________________________________ 


2Pq= ___________________________________________________________


q2=   ____________________________________________________________


P2+2Pq=  ________________________________________________________

Hardy-Weinburg generalizations:

Write P + q = 1 in words:  ______________________________________________________________________
___________________________________________________________________________________________
Write P2 + 2Pq + q2  = 1 in words:  _______________________________________________________________
___________________________________________________________________________________________
List the 5 conditions that must be met to assure genes will be maintained in constant frequencies (equilibrium) generation after generation.  Then indicate whether this condition can (+) or cannot (-) be met in a real population:


a)  _______________________________________________________________


b)  _______________________________________________________________


c)   ______________________________________________________________


d)  _______________________________________________________________


e)  _______________________________________________________________

What is the implication of the fact that all conditions cannot be met?  ___________________________________
___________________________________________________________________________________________
9.  Causes of Microevolution:  Read pgs 460-462 and answer the following questions.
What is genetic drift?  _________________________________________________________________________
Why does genetic drift have a greater affect on small populations than large populations?  ___________________
___________________________________________________________________________________________
___________________________________________________________________________________________
What is gene flow?  ___________________________________________________________________________
How does gene flow affect a gene pool?  __________________________________________________________
___________________________________________________________________________________________
10.  Mutations:  Read pgs 459-460.

What is a mutation?  __________________________________________________________________________
Mutations at any one gene locus are   (circle:  common    or     uncommon  ) 
Predict the impact a maladaptive (bad) mutation would have on the gene pool of a population? _______________
___________________________________________________________________________________________
What impact will an advantageous mutation have on a gene pool after many generation? ____________________
___________________________________________________________________________________________
11.  Sexual Selection:  Read pgs 468-470
Do organisms choose mates or is mating random?  __________________________________________________
If mating is not random, what kind of individuals will an organism choose to mate with?  ___________________
___________________________________________________________________________________________
Do all the genes within a population have an equal ability to help an organism survive and produce viable 
offspring? (circle:  Yes   or    No    )

What do we call the differential success in reproduction within a population?  _____________________________
___________________________________________________________________________________________
Does microevolution provide (circle one:   direct   or    indirect  )  evidence of evolution?  

12.  Natural Selection as a Mechanism of Adaptive Evolution:  Read pgs 462- 466.

What is Darwinian fitness?  ____________________________________________________________________
Describe Stabilizing selection___________________________________________________________________

_________________________________________Example:  _________________________________________
___________________________________________________________________________________________
Describe Directional selection___________________________________________________________________

_________________________________________Example:  _________________________________________
___________________________________________________________________________________________  

Describe Disruptive selection___________________________________________________________________

_________________________________________Example:  _________________________________________
___________________________________________________________________________________________  

What is polymorphism?  _______________________________________________________________________
___________________________________________________________________________________________
Site one example of a polymorphic species  ________________________________________________________
What is the adaptive value of this particular polymorphism?  __________________________________________
___________________________________________________________________________________________

___________________________________________________________________________________________  
13.  Speciation:  How New Species Arise 

NOTE:  While microevolution is an excepted fact, macroevolution, the origin of new taxonomic groups, must also be explained.   It is important for you to read Chapter 24 because it will help you understand what a species is, and how new species arise.  Read pgs 472-488 and answer the following questions.
Biologically speaking, what is the accepted definition of a species?  ____________________________________
___________________________________________________________________________________________
Therefore, speciation cannot occur while populations can interbreed and produce viable offspring.  So for speciation to occur, the gene pools of interbreeding populations must be isolated from each other.

What is the difference between a prezygotic barrier and a postzygotic barrier?  ___________________________
___________________________________________________________________________________________
Give a quick definition and example of the following prezygotic barriers:

Habitat isolation:  ____________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
Behavioral isolation:  _________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
Temporal isolation:  __________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
Mechanical isolation:  _________________________________________________________________________
___________________________________________________________________________________________

___________________________________________________________________________________________
Gametic isolation:  ___________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

Give a quick definition and example of the following postzygotic barriers:

Hybrid Inviability:  ___________________________________________________________________________

___________________________________________________________________________________________   

Hybrid Infertility:  ____________________________________________________________________________

___________________________________________________________________________________________

Hybrid Breakdown:  __________________________________________________________________________

___________________________________________________________________________________________

14.  Modes of Speciation:  Read pg 472-473.  What is the difference between anagenesis and cladogenesis?
___________________________________________________________________________________________
___________________________________________________________________________________________
Read pg 476-482.  How do allopatric speciation and sympatric speciation differ?  __________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
Read Pg. 455-456.  If a population is successful, what will happen to its size? (Circle one:  Increase or  decrease)
What will happen to the amount of available resource in its habitat?  (Circle one:  Increase   or   decrease  )
Organisms that cannot compete will: 

(circle one:   sit around and watch each other get skinny     or      migrate to a new area     )

When two populations adapt to different environments, they will accumulate differences in their gene pools.  Reproductive barriers between the two populations may evolve, triggering speciation:  Give an example of this:

___________________________________________________________________________________________
___________________________________________________________________________________________

___________________________________________________________________________________________
15.  Macroevolution:   Proponents of intelligent design have attack macroevolution by claiming that the many complex protein structure that are found in a bacterial flagellar motor or a human eye would have to have evolved simultaneously because the structures would be of no value independently.  I.e. without any one of the parts, the flagellar motor or the human eye cannot function.  They call this “irreducible complexity.”  The flaw in this argument is the assumption that only complex structures are useful.  Many complex structures evolved from more simple structures that had the same function.  Other structures served one purpose and were later co-opted for another. Further, mutations involving genes that control development can produce profound phenotypic change.  Read about macroevolution on pages 482-486 and answer the following questions. 

Evolutionary novelties may arise through a series of incremental changes over a period of time.  Site an example

of this type of evolution.  ______________________________________________________________________

___________________________________________________________________________________________
Evolutionary novelties may also arise through exaptation.  What is exaptation?  Site an example of this type of

evolution.  __________________________________________________________________________________

___________________________________________________________________________________________

Heterochrony can play a major role in macroevolution.  What is heterochrony?  ___________________________

___________________________________________________________________________________________

How did heterochrony play a role in the evolution of the axolotl?  ______________________________________               
___________________________________________________________________________________________
What are the functions of hox genes?  ____________________________________________________________

How can a mutation in a hox gene cause a major evolutionary change?  _________________________________

___________________________________________________________________________________________

Biologists generally gag what they hear someone say “the horse evolved to get bigger so it could escape 
predators” or “xylem and phloem evolved in plants so they could get tall.”  Why would these statements be so 
repugnant to a biologist? ______________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________     
