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Evolution, Part 2 Assignment
Adaptations 
1. 
Go to this web site and watch the video “Evolution of Camouflage.”


http://www.pbs.org/wgbh/evolution/library/01/1/l_011_03.html

a. 
Identify the adaptations of the praying mantis.


b. 
How do these adaptations relate to natural selection? 

c. 
What would happen if the environment changes to a different color?


Now read the article on the web page: “Evolution of Camouflage”.


d. 
What is the difference between mimicry, camouflage and disguise?

Fossils

2.
Go to 
http://www.ucmp.berkeley.edu/education/explorations/tours/fossil/5to8/Intro.html

and watch the animation that shows how a dinosaur becomes a fossil.   After 


watching the animation, click on the “More” button and view the rest of the exhibit 


by clicking “next”.


a.
Describe the various types of fossils.


b.
Explain the processes involved in fossil formation.

3.
Go to:

http://www.ucmp.berkeley.edu/paleo/fossils/molecu.html

a.  
What is a molecular fossil?


b.  
Which biomolecule is most likely to be preserved in the fossil record?


c.  
Which biomolecules are resistant to decay but are likely to be used by 



other organisms and so are not preserved?


d.  
Which biomolecule would give us the most information about evolutionary 



relationships but is least likely to be preserved?  Why?  

e.  
Which four factors are important in preservation of molecular fossils?

f.  
Where are the best places to find molecular fossils?

g.  
What is the biggest problem when you study molecular fossils?

Plate Tectonics and Continental Drift

4.
Go to:
http://www.pbs.org/wgbh/aso/tryit/tectonics/

and click on "Plate Tectonics Activity."  This requires Shockwave.


Drag all of the arrows, one by one.  Click on the links in the explanation boxes.  


You should see four other links:  The Continental Slide, The Continental Crush, 


The Sea Floor Spread, and Slippin' and A Slidin'.

Then, go back to the main page and work through the links on this page.


a.
Explain the theory of plate tectonics.


b.
Differentiate between the four types of boundaries.  Explain mechanisms 



involved in each.


c.
Discuss the history of plate tectonics theory.

5.
Go here and click the first animation that shows the movement of crustal plates 


over the past 750 million years:



http://www.ucmp.berkeley.edu/geology/tectonics.html
The red arrow on the bar tracks geologic time periods.


Go here:  http://duedall.fit.edu/wholeearth/PHysical%20geology%20animations/0047.swf

Refresh the page to replay the animation.

a.
What was Pangaea?


b.  
Identify the two supercontinents formed by the breakup of Pangaea.


c.
Identify modern continents formed from each of the two supercontinents.


d.
Describe the history of India.


e.
What are the implications of continental drift to the evolutionary history of 



modern day plants and animals?

Mass Extinctions
6.
Go to:

http://www.pbs.org/wgbh/nova/sciencenow/3318/01.html

Watch the video segment "Mass Extinction."  


Then, click on "Prime Suspects", then "Meet the Suspects."  Click on the symbols 


for each of the six culprits to learn about them.  Then, vote on your preferred 
culprit.  Finally, click on what our "Expert" has to say and read the entire essay.


a.  
What is mass extinction?


b.
How many major mass extinctions have occurred over Earth's history?  


c.
What percentage of species that have existed over Earth's history has 



gone extinct?  (Note:  this includes mass extinctions and other extinction 



events.)


d.
Identify possible causes of mass extinction.


e.
Thought Question:  What evolutionary process commonly takes place 



after a mass extinction event?
Case Study

7.
The Nature Conservation Branch in Tasmania has collected the following


information about organisms in Tasmania and other areas.   Unfortunately, the


fossil record for Antarctica is very sketchy and little is known about Antarctica’s


fossils.  The information about African fossils is also not available for these


organisms.

	Live or fossil organisms
	Tasmania
	Australia
	New Zealand
	North America
	South America
	Europe & Asia

	Giant conifer

(Fitzroya)
	live
	fossils
	live
	none
	live
	none

	Myrtle or southern beech
	3 live species
	3 live species
	4 live species
	none
	9 live species
	none

	Mountain shrimp
	live
	none
	live
	none
	live
	none

	Cave spider
	live
	none
	none
	none
	live
	none

	Port Dancy skate
	live
	none
	live
	none
	live
	none

	Platypus
	live
	live
	none
	none
	fossils
	none

	Echidna
	live
	live
	none
	none
	fossils
	none



Based on the information in this table, these organisms most likely evolved on 


which supercontinent?  Explain your answer.

Homologous vs. Analogous Structures

Go to this web site and work your way through the module, including all sidetrips:  


http://evolution.berkeley.edu/evolibrary/article/similarity_hs_01
8.
Based on the cladogram showing limbs and animals, which organism (arthropod, 


echinoderm, nematode or snail) is the closest relative to the octopus?

9.
Birds and crocodiles both provide parental care to their offspring.  Is this trait 


homologous or analogous?

10.
What type of animal was Thylacosmilus?  What type of animal was Smilodon?  

Are the saberteeth in Thylacosmilus and Smilodon homologous or analogous?  

Why?

11.
List three similarities of sharks and dolphins.  List four differences between 

sharks and dolphins.  Is the body shape of sharks and dolphins homologous or 

analogous?

12.
Are the traps of Venus flytraps homologous or analogous to cactus spines?  
Why?

13.
Are the shells of barnacles and limpets homologous or analogous?

14.
Are the spines of Hoodia and Cholla homologous or analogous?

15.
List four similarities between anteaters and echidnas.  Are these similarities 

homologous or analogous?

16.
Where does the thumb of a panda come from?

Further Explorations 
Kin Selection and Inclusive Fitness  
In social insects (honeybees, ants and termites), workers and soldiers do not reproduce.  Instead, they help the queen produce more siblings. This is a form of altruism— apparently unselfish behavior towards another individual in which the giver does not receive a direct benefit.  The evolution of such altruistic behavior is probably due to kin selection.  Kin selection produces inclusive fitness, since workers raise their siblings.  
Watch the video here:
http://www.youtube.com/watch?v=CuIzM3eqzHs 
1.
What can meerkats do as a group that they cannot do easily as individuals?

Read the article “Meerkats Stand Tall” at this web site:



http://ngm.nationalgeographic.com/ngm/0209/feature3/fulltext.html 

2.
How is altruism playing a role in the social system of these animals?
3.
How might kin selection lead to such altruism?
4.
Does kin selection account for all the altruism? What evidence is there for an 

alternative explanation?

5.
What alternative explanation does Clutton-Brock use to explain the altruism 

demonstrated by non-relatives toward pups in meerkats?

Now, go here and read the article:


http://news.nationalgeographic.com/news/2003/10/1023_031023_animalaltruism.html
6.
Stuart West and his colleagues just published a study in Science that supports 

kin selection theory for the evolution of altruism.  What did their study show?  

What do you think they would say to Dr. Clutton-Brock?
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