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	Date: _________________
Objectives:  SWBAT describe the four primary mechanisms of biological evolution.



5.1	Evolution

Key Concepts

[image: key]	Biological evolution can occur through mutation, migration, genetic drift, and natural
selection.
[image: key]	Two processes, speciation and extinction, combine to produce the diversity of life on
Earth.

Evolution means _______________________. Biologists define _____________ evolution as a change in a population’s gene pool over time.
· A gene is a sequence of ___________ that codes for a particular __________. (A trait is a unique characteristic that belongs to a particular organism or group of organisms.)
For example:


Mechanisms of Biological Evolution

	Mutation
	· Changes in DNA
· Gives rise to _______________________ among individuals
· May be passed onto the next generation of offspring if mutation occurs in __________ or ______________


	Migration
	· ______________________ or ___________________ can cause a change in a population’s ____________ ___________________. This process is called ________________.


	Genetic Drift
	· Caused by an unusual event 
· Kills or somehow separates all except a few individuals in a population
· Happens by ___________________


	Natural Selection
	· Traits that __________________ an organism’s chances for survival and _________________ are passed on more frequently to ___________________________________





Conditions for Natural Selection

1. Organisms produce more offspring than can survive.



2. Individuals of a species vary in their characteristics.



3. Individuals vary in their fitness.



4. Survival of the fittest.


Artificial Selection

Instead of nature selecting some traits, humans have __________________________












Additional Notes/Summary
	

















5.1	Evolution

[image: skillbuilder]	Vocabulary Preview

Define each vocabulary term in your own words. Then, write yourself a quick note on
how you will remember each. One term has been done for you.

	Term
	Definition
	How I Remember

	Evolution
	
	

	Gene
	
	

	Mutation
	An accidental change in DNA
	I think of a character’s mutation in
a science fiction movie I saw.

	Genetic drift
	
	

	Natural
selection
	
	

	Fitness
	
	

	Adaptation
	
	

	Artificial
selection
	
	

	Speciation
	
	

	Extinction
	
	





1


Evolution and Natural Selection
1.	Complete the following paragraphs with terms from the word bank.
[image: Untitled-4gif]
characteristics	DNA	gene pool	generation	genetic drift
migration	offspring	population	reproduction	survival of the fittest


A change in a population’s	 over time is called biological evolution.
There are four primary mechanisms of biological evolution. Mutations are accidental changes
in an organism’s 	.		 occurs when individuals
immigrate into or emigrate out of a(n) 			. Biological evolution that
happens by chance is called 		. Natural selection is the process by which
traits that improve an organism’s chances for survival and		 are passed
on more frequently to a future		 than those that do not.
Natural selection follows three conditions: organisms produce more			
than can survive; individuals of a species vary in their 		; and lastly,
individuals vary in their fitness. Natural selection is also known as 		.
2.	Explain how a gene pool and biological evolution are related.
	
	
	
3.	How could a natural disaster result in genetic drift?
	
	
	
4.	Explain what survival of the fittest means.
	
	
	
5.	How does artificial selection provide evidence for evolution by natural selection?
	
	
	


	Date: _________________
Objectives:  SWBAT describe the process of speciation and extinction.




Speciation

_________________________ is the process by which ______________ species are ______________________.

Allopatric Speciation

	[image: ]
	· Individuals _________ with one another and share ______________.

	[image: ]
	· If populations are somehow ____________ into smaller populations _______________, individuals from one population cannot _____________ with _________________ populations in another.

	[image: ]
	· ______________ can occur and over time _____________ _________________ occurs.
· Genetic divergence means that __________ populations _______________ its own set of ____________________.

	[image: ]
	· Each population becomes so different that __________ _________ no longer ________________________.




Extinction

· It is estimated that over ____________ of all _____________ that ever lived are now gone. 
· Extinctions occur when ________________________________ _______________________ _____________________ rapidly or ________________ enough that a species cannot _______________ to the change.
· _____________________________ occur when a large portion of Earth’s species have been wiped out in a period of time.

Speciation and Extinction

[image: image]6.		Model the process of speciation by filling in the flowchart with
terms from the word bank.

[image: sdfsdf]geographical isolation	mutations	two species


[image: fsdfdsf]
Single population




7.	What are some ways allopatric speciation can occur?
	
	
	
8.	What must be true for allopatric speciation to occur, regardless of the mechanism of
separation?
	
	
9.	How would a reversal of the process that had isolated populations—for example,
geographic separation—affect a species?
	
	
10.	If populations remain geographically isolated for thousands of generations, what would
happen?
	
11.	What are mass extinctions?
	
12.	In general, when does extinction occur?
	
	
13.	What is the average length of time a species spends on Earth? How have paleontologists
calculated this figure?
	


[image: skillbuilder]	Organize Information
14.	Fill in the cluster diagram with terms from the word bank.
[image: greenbox_gif]
extinction	genetic drift	migration	mutation	natural selection	speciation

[image: 77]Evolution



Mechanisms




rapid environmental
change occurs









EXTENSION Add to the cluster diagram to show the conditions of natural selection.

[image: 5]

Answer the questions to test your knowledge of lesson concepts. You can check your
work using the answers on the bottom of the page.
15.	Compare and contrast artificial selection with natural selection.
	
	
16.	What is an adaptation?
	
	
17.	What has happened to almost all species that have ever lived on Earth?
	




	Date: _________________
Objectives:  SWBAT differentiate between predatory, herbivory, parasitic, mutual, and commensal relationships among different species.



Species Interactions
Key Concepts
[image: key]	An organism’s niche is affected by both its tolerance and competitive interactions.
[image: key]	Predation, parasitism, and herbivory are interactions in which one species benefits,
while the other is harmed.
[image: key]Mutualism and commensalism are relationships in which neither participant is harmed.

An organism’s niche includes:
i. ____________________, where an organism lives
ii. ______________ _________________ ____ __________________
iii. __________ and ____________ it ___________________
iv. _____________ __________________ it interacts with 	

Predation and Herbivory Relationships


	Predatory
	Herbivory

	· Predation is the process by which an individual of one species ________________, _______________, _______________, and ______________.
· Predator = _______________
· Prey= ____________ __________________

	· Interaction between an ______________ and a ____________ is called _______________
· Some plants have developed certain traits that protect them from herbivores such as: _____________, __________________, or_______________________.

	Example(s):

	Example(s):





Symbiosis – long-lasting and physically close relationship in which one species benefits




Mutualism, Parasitism, Commensalism

	Mutualism

(+/+)
	Parasitism

(+/-)
	Commensalism

(+/0)

	· Relationship between two or more species in which _________ species ____________.
	· Relationship when one organism ______________ (parasite) and another _____________ (host)
	· Relationship between species in which one species _____________ and the other is ___________________




	Example(s):





	Example(s):

	Example(s):










5.2 Species Interactions
[image: skillbuilder]
	Vocabulary Preview

Define each vocabulary term in your own words. Then, write yourself a quick note on
how you will remember each. One term has been done for you.

	Term
	Definition
	How I Remember

	Niche
	
	

	Tolerance
	The ability to survive and reproduce
under changing environmental
conditions
	I think of the weather temperatures
I can tolerate in the summer when I
play outdoors.

	Resource
partitioning
	
	

	Predation
	
	

	Coevolution
	
	

	Parasitism
	
	






	Term
	Definition
	How I Remember

	Symbiosis
	
	

	Herbivory
	
	

	Mutualism
	
	

	Commensalism
	
	



The Niche and Competition
For Questions 1–5, write True if the statement is true. If the statement is false, replace the
underlined word or words to make the statement true. Write your changes on the line.

		1.	Organisms with wide tolerance ranges, able to use a wide array of
habitats or resources, are called specialists.
		2.	Zebra mussels have demonstrated competitive exclusion by out-
competing all the native mussels in Lake St. Clair.
		3.	In a realized niche, a species fulfills all its roles and uses all the
resources it can.
		4.	Competition among members of the same species is called
interspecific competition.
		5.	As a result of character displacement, birds that specialize in
eating smaller seeds may evolve smaller bills.

6.	What is resource partitioning and how is it an adaptation to competition? Provide an
example.
	
	
	
	



[image: 2]
Predation, Parasitism, and Herbivory
7.	How does predation affect population cycles?
	
	
	
8.	Provide an example of a prey defense, and explain how the defense helps the animal
survive.
	
	
9.	Compare and contrast predation and parasitism.
	
	
	


Mutualism and Commensalism
[image: ]
10.	Fill in the chart with the correct information.

	Relationship
	Number of Species That Benefits
	Example of the Relationship

	Mutualism
	
	

	Commensalism
	
	



11.	How do both organisms benefit in a symbiotic association between plant roots and some
fungi?
	
	

12.	Explain why pollination is considered to be one of the most important mutualisms.
	
	
	
	


	Think Visually
13.	Redraw the diagram to show the potential effect on the realized niches of Species 1, 2, and
3 if a predator of Species 3 is introduced into the habitat.

[image: 81]










14.	Explain the reasoning you used to create your diagram.
	
	
	






EXTENSION Use the Internet to research an example of predation. On the space below, write a paragraph to explain how a niche could be affected if the predator–
prey relationship were disrupted in some way.








[image: 5]


Answer the questions to test your knowledge of lesson concepts. You can check your
work using the answers on the bottom of the page.
15.	What is the difference between an organism’s habitat and its niche?
	
	
	
16.	Why might some examples of coevolution be described as evolutionary arms races?
	
	
	




















	Date: _________________
Objectives:  SWBAT differentiate between predatory, herbivory, parasitic, mutual, and commensal relationships among different species.



Ecological Communities
Key Concepts
[image: key]	Organisms are classified as either producers or consumers based on how they obtain
energy and nutrients.
[image: key]	Inefficient energy transfer between organisms shapes the structure of a community.
[image: key]Feeding relationships have both direct and indirect effects on organisms in the
community.

	Producers
(_________________________)

Examples: green plants, algae, and cyanobacteria
	· Organisms that _______________ 

· ________________________ is the process by which producers use energy from sunlight to convert _______________ and ____________ into _____________, releasing oxygen as a byproduct.

· ________________________  is the process by which producers use _______________ to convert CO2 and H2O to create sugar.







	Consumers
(_________________________)

Examples: humans, deer, millipedes







	· Organisms that __________
· Consumers undergo ________________ ____________________, which is the process by which consumed sugars are ______________________ and releases CO2 and H2O as byproducts.
· The main types of consumers are:
i. _____________________________


ii. _____________________________


iii. _____________________________


iv. _____________________________


v. _____________________________





Energy and Biomass

· ____________________ is the rank in feeding hierarchy.

· __________________ _______________________ are ALWAYS at the first-trophic level in food pyramids.

· When energy is transferred from one system to another, NOT ALL energy is transferred. Some is lost in the form of ___________________.

· The 10% Rule States each trophic level contains only _____________________ of the energy of the trophic level ___________________ it.


[image: ]



















Food Chains and Food Webs

· Food chain: Linear series of feeding relationships. 
· Food web: Shows the overlapping and interconnected food chains present in a community

[image: ]


Keystone Species

A species that has a wide-reaching impact on a community is called a _________________________.






5.3 Ecological Communities
Key Concepts
[image: skillbuilder]
	Vocabulary Preview

Define each vocabulary term in your own words. Then, write yourself a quick note on
how you will remember each. One term has been done for you.

	Term
	Definition
	How I Remember

	Primary
producer
	
	

	Photosynthesis
	
	

	Chemosynthesis
	
	

	Consumer
	
	

	Cellular
respiration
	
	

	Herbivore
	An organism that is a primary consumer
and eats plants
	Herbs are plants that are used in
cooking.

	Carnivore
	
	





	Term
	Definition
	How I Remember

	Omnivore
	
	

	Detritivore
	
	

	Decomposer
	
	

	Trophic level
	
	

	Biomass
	
	

	Food chain
	
	

	Food web
	
	

	Keystone
species
	
	



Producers and Consumers
1.	Identify the ultimate source of energy for most of Earth’s ecosystems.	
2.	Why are plants considered primary producers?
	
	
3.	How do the roles of detritivores and decomposers differ in an ecosystem?
	
	
	



[image: 2]
[image: 2]

Energy and Biomass
For Questions 5 and 6, circle the letter of the correct answer.
4.	How many trophic levels are there typically in a community?
	
	
5.	What is true about energy transfer in communities?
A.	It is 100 percent efficient.
B.	It moves from consumer to producer.
C.	Most of the energy in a trophic level is lost as heat.
D.	Most of the energy in a trophic level transfers to one above it.
6.	About how much energy in one trophic level transfers to the trophic level above it?
A.	5 percent	C.	25 percent
B.	10 percent	D.	50 percent
Food Webs and Keystone Species
[image: ORG]
7.		Fill in the table to organize information about food chains and
food webs. Provide at least two characteristics of each.

	Food Chain
	Food Web

	
	


8.	What effect would the removal of a keystone species have on an ecological community?
Write a short essay that explains this effect in terms of trophic cascade. Provide a specific
example that illustrates this process.
	
	
	
	
	
	
	
	



84
[image: name]Name 	  Class 	  Date 	
[image: skillbuilder]	Think Visually
9.	Complete the food chain below. Fill in each circle with one of the organisms in Word Bank
A. Next, identify the role of each type of organism in the food chain by writing a label
from Word Bank B on the lines below the circles. Then, use the percentages in Word Bank
C to show how much energy is transferred to each organism on the lines above the circles.
Word Bank A:[image: p85_b]	algae	big fish	bird small	fish
Word Bank B:	carnivore	decomposers	herbivore	primary producer
Word Bank C:	0.1%	1%	10%	100%
	
	
	
	


[image: 85]





	
	
	
	



	












[image: 85_1]



Answer the questions to test your knowledge of lesson concepts. 
10.	What is an organism’s trophic level?
	
	
11. Explain the ten percent rule.
	
	
	




































5.4 Community Stability
Key Concepts
[image: key]	Following a disturbance, communities may undergo succession.
[image: key]	Without limiting factors, species introduced to a new area can become invasive.

[image: skillbuilder]
	Vocabulary Preview

Define each vocabulary term in your own words. Then, write yourself a quick note on
how you will remember each. One term has been done for you.

	Term
	Definition
	How I Remember

	Succession
	
	

	Primary
succession
	
	

	Pioneer
species
	Species that first colonize newly
exposed land
	I once heard someone call the first
astronaut in space a space pioneer.

	Predation
	
	

	Secondary
succession
	
	

	Invasive
species
	
	



[image: skillbuilder]
	Reading Strategy

Fill in the table to preview the lesson. Then, in the space that follows the table, write one
sentence to explain what you think this lesson will be about.

	What is the title of this lesson?
	

	What are the vocabulary
terms for this lesson?
	

	What are the key concepts for
the two main sections of this
lesson?
	

	What do the photos depict?
	

	What do the diagrams seem
to show?
	


	
	
EXTENSION On a separate sheet of paper, write five questions that come to mind
while previewing this lesson. Answer your questions after you have completed the
lesson.
Ecological Succession
For Questions 1–3, write True if the statement is true, If the statement is false, replace the
underlined word or words to make the statement true. Write your changes on the line.
		1.	Secondary succession begins with bare rock.
		2.	The first species to colonize newly exposed land are called
primary species.
		3.	Over the course of ecological succession, species diversity
increases over time.


4.	Why are lichens successful pioneers?
	
	
	

5.	Compare and contrast primary succession and secondary succession.
	
	
	
	
	

6.	What is the difference between primary and secondary aquatic succession?
	
	
	

7.	Summarize the sequence of events that occur when a pond undergoes secondary
succession.
	
	
	
	

Invasive Species
8.	When does a species become invasive?
	
	
	

9.	Do you think preventing the introduction of invasive species is preferable than trying to control them? Why or why not?
	
	
	

[image: ]
10.		Fill in the chart by answering each question.

	Species
	Is this invasive species
considered harmful?
	Explanation

	Zebra mussel
	
	

	Cane toad
	
	

	Honeybee
	
	

	Kudzu
	
	



[image: Untitled-2 copy]



Answer the questions to test your knowledge of lesson concepts. 

11.	Why does primary succession usually take longer to occur than secondary succession?
	
	
12.	Explain what is meant by climax community.
	
	
13.	How might an invasive species disturb an ecological community?
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