AP: Environmental Science

Chapter 4: Evolution and Biodiversity

Homework Questions:

1.  Read all of Chapter 4.  
2. Name and briefly describe the different components of biodiversity.

3. Explain how chemical and biological evolution are similar and how they are different.
4.  Explain why it was important that there was no free oxygen in the earth’s early atmosphere.

5. Briefly describe the contributions made by Stanley Miller to theories concerning the origin of life.
6. What is meant by the term differential reproduction?

7. What two types of isolation are required for speciation to occur? 

8. Name two important ways the gene pool of a population can change.

9. What 3 factors influence biodiversity in “island” communities? 
10. Be able to explain why geographic isolation is necessary for speciation to occur.

11. How are generalist species different from specialists?  Be able to give examples of each.
12. Explain how a fundamental niche is different than a realized niche.

13. Name and briefly describe the specific roles species play in ecosystems.

In addition to these objectives and questions you need to review any films and other homework assignments assigned during this unit.


Videos: most, if not all, of these videos are embedded in the notes
https://www.youtube.com/watch?v=fgQLyqWaCbA&list=TLd17tiQFnmy4
https://www.youtube.com/watch?v=c_DCP4cLVNg fossils intro

   http://www.youtube.com/watch?v=r10oh1NHKv4 Geologic Time

    https://www.youtube.com/watch?v=fgQLyqWaCbA&list=TLd17tiQFnmy4  Chemical and Biological Evolution  
https://www.youtube.com/watch?v=mRzxTzKIsp8
https://www.youtube.com/watch?v=595Hy-te7-E microevolution and macroevolution

https://www.youtube.com/watch?v=lIEoO5KdPvg  Evidence for Evolution

http://www.npr.org/blogs/krulwich/2014/05/08/310259300/a-question-of-biggitude-what-s-the-largest-creature-on-earth  Largest Creatures on Earth
   http://www.youtube.com/watch?v=D2buIXiz1sk  Edge effects

   https://www.youtube.com/watch?v=aqtdaIkxnQo Biodiversity  
https://www.youtube.com/watch?v=5PyrRtSytmM  Island Biogeography

http://www.youtube.com/watch?v=p0aHPeqg2zI  Species extinction

   http://www.youtube.com/watch?v=-6COob_bymw  Fundamental versus Realized niche  
   http://www.youtube.com/watch?v=HAY_UsGjyZk  Invasive Species  

VOCABULARY: In addition, should be able to give examples of those terms in bold face.
Biodiversity


Genetic


Species


Ecological


Functional

Fossils

chemical evolution

protocells

biological evolution

microevolution

macroevolution

coevolution 

gene pool

mutation
natural selection
speciation

extinct

ecotones

edge effects

niche

habitat

geographic isolation

reproductive isolation

fundamental niche

realized niche

generalists
specialists
native species
exotic (invasive, alien) species
Indicator species
Keystone Species
Chapter 4 Evolution, Biodiversity, and Populations

Biodiversity (a renewable resource) measures the _____________________forms of life and life-sustaining processes found in ecosystems.  There are several types:

Genetic diversity: 
______________________diversity: number of different species in a given habitat

Ecological diversity: diversity of biological ________________________
Functional diversity: diversity of biological and chemical _________________needed for survival.

4-2 Life and its Origin


Scientists have hypothesized that life on earth developed in two distinct phases.

____________________________________evolution: the synthesis of the ______________ molecules necessary for life (protocells).

Biological evolution: prokaryotes-( ___________________________-( multicellular life
https://www.youtube.com/watch?v=fgQLyqWaCbA&list=TLd17tiQFnmy4

The most importance evidence that supports the idea that all life has a common ancestor is the _______________________record.  
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https://www.youtube.com/watch?v=c_DCP4cLVNg fossils intro

Geologic Time http://www.youtube.com/watch?v=r10oh1NHKv4
1. Chemical Evolution- the formation of the organic molecules and processes needed by protocells.


The Earth formed about ________________ billion years ago, cooled, and formed a crust.


An atmosphere forms containing water vapor, ___________________, nitrogen, methane (______), ____________________(NH3), hydrogen sulfide (H2S), and hydrogen chloride (HCl).  


There was no molecular ______________________(O2) in the Earth's primitive atmosphere.  


Several forms of ____________________were available on the early Earth including lightning, ______________________, ultraviolet_________________________, and radioactive decay.


_____________________ was the first person to provide _________________________ support for the idea that inorganic molecules could spontaneously form simple organic molecules under the conditions we believe were present on the primitive Earth.
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Chemical and Biological Evolution  https://www.youtube.com/watch?v=fgQLyqWaCbA&list=TLd17tiQFnmy4
https://www.youtube.com/watch?v=mRzxTzKIsp8
2. Biological Evolution: the process by which the ______________________make-up of a population changes over time to allow a species to _______________to environmental conditions.


According to the theory of evolution all species descend from earlier species (common ancestor).  There are two common ________________________of evolution:


1. ________________________________- small genetic changes that occur in a population over the course of generations.


2. ________________________________- long-term, large-scale changes that result in some species going extinct and other new species appearing (___________________________).


All the genes in a population are known as a species gene_______________.  Two important ways (but not the only ways) the gene pool can change are ____________________ and______________________________________________.

https://www.youtube.com/watch?v=595Hy-te7-E microevolution and macroevolution

Natural selection tends to allow organisms with beneficial mutations to have a better chance at producing offspring (__________________________________reproduction).  
Speciation


The process by which a new species is formed is called speciation.  By definition species are _____________________________isolated.
https://www.youtube.com/watch?v=lIEoO5KdPvg  Evidence for Evolution

http://www.npr.org/blogs/krulwich/2014/05/08/310259300/a-question-of-biggitude-what-s-the-largest-creature-on-earth
Largest Creatures on Earth

For speciation to occur several things must happen.

1. ______________________isolation: a _______________separation occurs caused by mountains, canyons, major rivers, weather patterns, vegetation, etc.
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2. ____________________________isolation: occurs when mutations and natural selection work to cause populations to become so different over time that they can no longer ____________________successfully with other species.


Species unable to adapt to changing environmental conditions (continental drift, earthquakes, volcanic activity, global climate change) become ___________________ ________________________(dinosaurs, passenger pigeons, etc.) or  ________________( grey wolves, elk, etc. in North Carolina).  


Although species are always going extinct (___________________extinctions), there have been several periods of ________extinctions on the planet (these events separate the geologic eras and periods).
[image: image4.jpg]Number of genera

4000 —|

3000
2000
1000 Late Cretaceous
Late Ordovician t Late Triassic
5 Late Devonian ioPermian
ORD | S |DEV| CARB | P [TR| JUR | CRET | CENO
T T T T
500 400 300 200 100

‘Geologic time in millions of years





Incorrect Ideas about Evolution

1. “Survival of the Fittest” does not mean “Survival of the Strongest”. (Reproductive Success= ________________Fitness).

2. Organisms do not develop adaptations because they ________them.

3. There is no ______________/__________ in the evolutionary process.

+++++++++++++++++++++++++++++++NOT IN BOOK++++++++++++++++++++++++
4-5 What Roles Do Species Play in Ecosystems?

Community Structure 


Communities of living things (organisms) are typically defined using the ______________ and populations they contain:


1. size and __________________of species

2. ____________________of different species (species diversity)

3. ___________________of individuals of each species

#’s 2 and 3 are used in a Shannon-Index

4. how species and the niches they occupy ____________________within the community.


For Example: Rain forests and coral reefs are well known species-rich communities but typically have few members of any given species.

Few, if any, communities are _____________________in composition and tend to consist of a mosaic of vegetation patches with numerous _________________zones (ecotones).  Differences between ____________________structure and properties are called edge effects.
Edge effects http://www.youtube.com/watch?v=D2buIXiz1sk
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Many factors influence the number of species in a given area including the big three: 1-__________________________; 
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2. ____________________
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3- pollution 

https://www.youtube.com/watch?v=aqtdaIkxnQo
Many studies have examined species diversity in isolated systems like islands.  Four important factors were important in determining the biodiversity of islands:


1. _______________________________rates


2. _______________________________rates


3. the size of the island
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4. the distance of the island from the mainland.
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Many of the principles  of _____________________________biogeography (see above) have been extended to include other isolated populations like national parks, ponds, and lakes.

https://www.youtube.com/watch?v=5PyrRtSytmM  Island Biogeography  NEW

It has become increasingly clear that to maintain _______________________(limit extinctions) large areas of habitat (communities and ecosystems) must be protected.
Species extinction http://www.youtube.com/watch?v=p0aHPeqg2zI
Page 72

The role that an organisms plays in an ecosystem is called its________________________ . The place it does this is called its__________________________. 
*********************************************************************************************

Few organisms are able to achieve the full potential range of physical, chemical, and biological conditions under which it could survive (_____________________________ niche) because of competition from other species.  


As a result species typically only occupy a portion of their niche (_________________ niche).
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Fundamental versus Realized niche  http://www.youtube.com/watch?v=-6COob_bymw
*****************************************************************************************************
__________________________________tend to have ________________niches (live in many places, eat lots of foods, broad range of tolerance to many conditions).  ____________________are the ultimate generalists (coyotes, oak trees).

__________________________________have very _________________________niches. Pandas are good examples (strict dies consisting mostly of bamboo, low reproductive rates, habitat loss).


Some species are given descriptive names that better define their role in a given habitat or niche.

1. ___________________________species: normally live and thrive in a given area.


Examples:

2. ___________________________species (invasive, alien): migrate or are introduced into an area.  At times exotics can be very harmful.

Examples:
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FIRE ANTS: potential expansion

Invasive Species  http://www.youtube.com/watch?v=HAY_UsGjyZk
3. _____________________________species: serve as an early warning of damage to the community structure.


Examples: birds and amphibians

4. ______________________________species: play a role in an ecosystem that is more important than their numbers would indicate.


Examples: alligators. Fruit bats
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Chapter Reading Assignment

Chapter 4

Name: __________________________________

Why Are Sharks Important Species (Core Case Study: page 61).

1. Briefly describe one ecological service performed by sharks.

2. What is the normal range for shark fatalities on the global scale?

3. How many sharks are killed by humans in a typical year?

4. Name a disease that sharks almost never get.

5. Give two reasons shark populations are prone to sharp declines.

4-1

6. What are the four components of biodiversity (Fig 4-2)?

7. What are biomes?


Make a list of at least 4 biomes found in the United States.

8. Answer the Critical Thinking Question in the Science Focus essay on page 64.
4-2
9. What does it mean to say “populations, not individuals, evolve”?

10. Explain why the development of genetic resistance is a good example of microevolution.

4-3

11. Briefly describe two important effects continental drift has had on evolution.
4-4

12. Explain how geographic isolation is different than reproductive isolation.

13. What are endemic species?  Examples?

4-5

14. Summarize 5 factors that may have contributed to the decline in amphibian species globally.

Case Study: page 74

14. Name two ecological services alligators perform for biomes.


1.


2.

15. Describe the “comeback” of the American alligator after it was placed on the Endangered Species list.

16. What is one major way the alligator population is controlled today?

Not in Textbook: use your notes or the Internet

Community Structure

17. Give two examples of edge effects between an open field and a forest.


1.


2.

18. What are the three main factors identified by ecologists that influence species diversity?


1.


2.


3.

19. What two factors affect species diversity on islands?


What is the relationship between distance (from the mainland) and diversity?


What is the relationship between island size and diversity?

20. What are the three big ideas from this chapter (page 75)?
