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Mrs. Weber
weberm@franklin.k12.ma.us


Welcome to APES!  The AP Environmental Science course is designed to be the equivalent of a one-semester, introductory college course in environmental science. Together we will enjoy learning about topics that cross many disciplines of science. The goal of the AP Environmental Science course is to provide students with the scientific principles, concepts, and methodologies required to understand the interrelationships of the natural world, to identify and analyze environmental problems both natural and human-made, to evaluate the relative risks associated with these problems, and to examine alternative solutions for resolving or preventing them.

Textbooks will be given out at the start of the school year.  Our book is Miller’s, Living in the Environment, 15th edition.  Because this is a comprehensive course designed to prepare you for the AP exam in May, it is essential that you utilize other resources beyond this textbook.  You should purchase a test prep book and consult it throughout the year. 
Part I: Summer Reading Assignment:
Plan B 4.0: Mobilizing to Save Civilization
By Lester Brown

Throughout this book, Brown addresses the many human environmental disruptions and mismanagements facing our world today.  The problems include: energy supply, food production, natural resource depletion, climate, and habitat fragmentation.  He expresses a desperate need for man to “mobilize” with a plan toward resolution.  Plan B offers logical and, at times, difficult responses to the current environmental crisis.

Brown is a most respected author whose primary strength is in agricultural systems (food production and use).  For decades his efforts and passion have been directed toward environmental study, management, and public information.

The text can be accessed online:  www.earth-policy.org. However, if possible, purchase a hardcopy for easy reference both at home and in class.

Table of contents online:

http://www.earthpolicy.org/index.php?/books/pb4/pb4_table_of_contents
Be sure to read the updates for Plan B 4.0:

http://www.earth-policy.org/plan_b_updates/
   Requirements:

· Complete the reading.  It will be a rich resource. 
· Following our return from summer vacation, a subjective assessment will be used to determine what you have gained as a result of this reading.  
· DO NOT waste your time memorize facts and figures noted in this book.  The purpose of the book is to introduce you to some global issues that are impacting the well-being of our planet.

· Relax and enjoy the content. If you read the book with intent you will do very well on the test.
Part II:  Biogeochemical/Nutrient Cycles
The elements and compounds that make up nutrients move continually through air, water, soil, rock, and living organisms within ecosystems as well as in the biosphere in cycles called biogeochemical cycles or nutrient cycles.

Earth’s major cycles are:  The Water Cycle, The Carbon Cycle, The Phosphorus Cycle, The Nitrogen Cycle and The Sulfur Cycle

· Research each of these cycles

· Obtain a diagram of each of these cycles.

· Describe the process that is happening in each cycle as the major component gets circulated.  For example, explain how sulfur circulates through the sulfur cycle. Do this for each cycle. This sections should be in your own words, it should NOT be cut and pasted into a document.
· Also for each cycle and in your own words, explain how human activities are affecting each cycle.
· Include a list of references. 
(You should have 2 pages at most for each cycle.)
Part III:  Chapter Objectives, Ecology

By now you should all be familiar with the concepts of basic science and ecology. Below is a list of chapter objectives that you should know before the start of school.  You do not have to complete a written component for this part; however you are responsible for the content.  There will be an objective test during the first week of school that will include information about the biogeochemical cycles as well the objectives from chapters 2, 3 and 4.
You will not have a textbook until the start of school but here is a link to the companion site for the textbook where you will find some resources to help you. Otherwise you can use the internet or other reference sources.
http://www.cengage.com/cgi-wadsworth/course_products_wp.pl?fid=M20b&flag=student&product_isbn_issn=9780495015987&disciplinenumber=22
Chapter 2 Science, Systems, Matter, and Energy

Objectives

1.
Describe how science works. Summarize the limits of environmental science.

2.
Distinguish between forms of energy and quality of energy.

3.
Define and explain mathematical models and how they are useful in predicting the behavior of a complex system.

4.
Describe synergistic interactions within a complex system.

5.
Describe how the law of conservation of matter and the law of conservation of energy govern normal physical and chemical changes. Briefly describe the second law of energy (thermodynamics).

6.
Distinguish between natural radioactivity, nuclear fission and nuclear fusion.

7.
Compare the sustainability of the two different types of economies for future generations of people.

Chapter 3 Ecosystems: What Are They and How Do They Work

Objectives

1.
Define ecology.  List and distinguish among five levels of organization of matter that are the focus of the realm of ecology.

2.
List the characteristics of life.

3.
Distinguish among lithosphere, hydrosphere, atmosphere, and ecosphere. Briefly describe how the sun, gravity, and nutrient cycles sustain life on Earth. Compare the flow of matter and the flow of energy through the biosphere.

4.
Define soil horizon. Briefly describe six soil layers. 

5.
Describe a fertile soil. In doing so, be sure to refer to soil texture, porosity, loam, and acidity.

6.
Distinguish between an open system and a closed system. 
7.
Define abiotic component of an ecosystem. List three important physical factors and three important chemical factors that have large effects on ecosystems.

8.
Summarize the law of tolerance. Compare limiting factors in terrestrial and aquatic ecosystems.

9.
Define biotic component of an ecosystem. Distinguish between producers and consumers.  List and distinguish four types of consumers. Distinguish among scavengers, detritus feeders and decomposers. Distinguish between photosynthesizers and chemosynthesizers; aerobic respiration and anaerobic respiration.

10.
Distinguish between food chains and food webs; grazing food web and detrital food web. Apply the second law of energy to food chains and pyramids of energy, which describe energy flow in ecosystems. Explain how there may be exceptions to pyramids of numbers and biomass, but not energy.

11.
Evaluate which ecosystems show the highest average net primary productivity and which contribute most to global net primary productivity.

12.
Briefly describe the historical development and distinguishing features of three approaches ecologists use to learn about ecosystems: field research, laboratory research, and systems analysis.

13.
Define ecosystem service. List five examples of ecosystem services. Distinguish among three types of biodiversity. Briefly state two principles to sustain ecosystems.

Chapter 4 Evolution and Biodiversity

Objectives

1.
Briefly describe the evolution of life from chemical evolution to the development of eukaryotic cells.

2.
Describe the tools available to researchers for learning the evolutionary history of life.

3.
Briefly describe the theory of evolution, being sure to include the roles played by variation within the gene pool and natural selection, extinction, speciation, and adaptive radiation.

4.
Define natural selection and the three conditions that are necessary for evolution of a population by natural selection.  Summarize and address two common misconceptions about evolution.

5.
Define coevolution.

6.
Distinguish between a specialist and a generalist.  Evaluate the conditions that favor these two approaches.

7.
Define ecological niche.  Distinguish between condition and resource; fundamental niche and realized niche.  List the factors that determine the realized niche.

8.
Define speciation and compare allopatric speciation with sympatric speciation.  Indicate which of these mechanisms is more common.

9.
Define extinction and distinguish between background extinction and mass extinction. Discuss the role of humans on the rate of extinction at present.

10.
Discuss the pros and cons of artificial selection and genetic engineering.  Consider the possible environmental impacts on resource use, pollution and environmental degradation.

11.   Indicate what it is that has allowed humans to have such a profound influence 

       on their environment.

