3

Name: ______________________________
Period: ______

Date: _______
Due Date: _______
Environmental Science 









       Manuel

Reading Comprehension Assignment #3 - An introduction to evolution
All Reading assignments are worth one quiz grade. Read the following article and answer all of the questions that follow in complete sentences for full credit. 
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	Leaves on trees change color and fall over several weeks.
	 
	Mountain ranges erode over millions of years.

	
	[image: image5.png]




	
	[image: image6.png]Short-term change
P
oun
=
os
— oa=
o=

og=




	 
	[image: image7.png]A






	
	A genealogy illustrates change with inheritance over a small number of years.
	 
	Over a large number of years, evolution produces tremendous diversity in forms of life.

	
	
 


The definition
Biological evolution, simply put, is descent with modification. This definition encompasses small-scale evolution (changes in genes in a population from one generation to the next) and large-scale evolution (different species from a common ancestor over many generations). Evolution helps us to understand the history of life.

The explanation
Biological evolution is not simply a matter of change over time. Lots of things change over time: trees lose their leaves, mountain ranges rise and erode, but they aren't examples of biological evolution because they don't involve descent through genetic inheritance.

The central idea of biological evolution is that all life on Earth shares a common ancestor, just as you and your cousins share a common grandmother.

Through the process of descent with modification, the common ancestor of life on Earth gave rise to the fantastic diversity that we see documented in the fossil record and around us today. Evolution means that we're all distant cousins: humans and oak trees, hummingbirds and whales.

Analysis Questions – 4 points each – Use full sentences and correct grammar for full credit.
1. How is the changing of an organism through evolution different than the changing of a mountain or river over time.

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
2. Small scale evolution is defined as _____________________________________________________________________________________ _____________________________________________________________________________________
3. How does your Quarter One project work model small-scale evolution? _____________________________________________________________________________________ _____________________________________________________________________________________
4. Large scale evolution is defined as _____________________________________________________________________________________ _____________________________________________________________________________________
5. How do you think your Quarter One project work will model large-scale evolution? _____________________________________________________________________________________ _____________________________________________________________________________________
Random Mutations

Mutations are random
Mutations can be beneficial, neutral, or harmful for the organism, but mutations do not "try" to supply what the organism "needs." Factors in the environment may influence the rate of mutation but are not generally thought to influence the direction of mutation. For example, exposure to harmful chemicals may increase the mutation rate, but will not cause more mutations that make the organism resistant to those chemicals. In this respect, mutations are random — whether a particular mutation happens or not is unrelated to how useful that mutation would be.
For example, in the U.S. where people have access to shampoos with chemicals that kill lice, we have a lot of lice that are resistant to those chemicals. There are two possible explanations for this:

	Hypothesis A:
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	Hypothesis B:
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	Resistant strains of lice were always there — and are just more frequent now because all the non-resistant lice died a sudsy death.
	
	Exposure to lice actually caused mutations for resistance to the shampoo.


Scientists generally think that the first explanation is the right one and that directed mutations, the second possible explanation relying on non-random mutation, is not correct.

Researchers have performed many experiments in this area. Though results can be interpreted in several ways, none unambiguously support directed mutation. Nevertheless, scientists are still doing research that provides evidence relevant to this issue.

In addition, experiments have made it clear that many mutations are in fact random, and did not occur because the organism was placed in a situation where the mutation would be useful. For example, if you expose bacteria to an antibiotic, you will likely observe an increased prevalence of antibiotic resistance. Esther and Joshua Lederberg determined that many of these mutations for antibiotic resistance existed in the population even before the population was exposed to the antibiotic — and that exposure to the antibiotic did not cause those new resistant mutants to appear.
Analysis Questions – 4 points each – Use full sentences and correct grammar for full credit.
1. What are the three types of mutations the article mentions? 
_____________________________________________________________________________________ __________________________________________________________________________________
2. Do mutations show up so that organisms will become better adapted to their environment? Explain your answer. 
_____________________________________________________________________________________ __________________________________________________________________________________
3. Why do scientists think Hypothesis A is the correct answer as to why lice are resistant to chemicals meant to kill them? 
_____________________________________________________________________________________ __________________________________________________________________________________
4. Do the mutations in your quarterly project show up because the environment causes them to be there? Explain your answer. 
_____________________________________________________________________________________ __________________________________________________________________________________
5. Do all of the mutations that show up in your quarterly project organisms determine if the organism survives or not? Explain your answer. 

_____________________________________________________________________________________
_____________________________________________________________________________________
Modified from  http://evolution.berkeley.edu/evolibrary/article/evo_01

