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Biogeochemical Cycles: the Carbon & Nitrogen Cycles
Download all Associated Files for this lesson from our Website


Summary: This lesson covers the carbon cycle and nitrogen cycle, as these elements cycle through the environment between atmosphere (air), biosphere (living organisms), lithosphere (earth’s surface and crust) and hydrosphere (water) undergoing changes in form as they move throughout their storage pools. Each process will be described so that students will understand exactly how carbon and nitrogen move throughout the cycle and change form. The importance of these elements to organic compounds (life) is stressed as well as human induced changes (global warming, carbon emissions, and nitrogen fertilizer) and the effects of an imbalanced cycle. 
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Subject TEKS: 
Biology
(12) (E) describe the flow of matter through the carbon and nitrogen cycles and explain the consequences of disrupting these cycles

Environmental Systems
(6) (A) define and identify the components of the geosphere, hydrosphere, cryosphere, atmosphere, and biosphere and the interactions among them

(9) (D) describe the effect of pollution on global warming, glacial and ice cap melting, greenhouse effect, ozone layer, and aquatic viability
· Grade Level: 10th-12th grade 
Learning Objectives: 

· Describe how Nitrogen and Carbon are important for life and are important for the Earth to maintain sustainability
· Diagram the route of carbon and nitrogen as they cycle through the atmosphere, biosphere, lithosphere, and hydrosphere

· Describe the process of cycling carbon and nitrogen must undergo at each cycle stage.
Time Required: Two class periods (approximately 50 minutes each) for the carbon cycle presentation and two class periods for the nitrogen cycle presentation. 

Materials: 

Materials:
· Projector & Speakers for PowerPoint
· Crossword puzzle (nitrogen cycle)
· Carbon and Nitrogen Cycle Diagrams

Background and Concepts for Teachers: 

· Carbon cycle lecture: Teachers should be familiar with the periodic table of elements and where carbon can be found throughout the Earth. Understanding fundamental issues with greenhouse gasses, global warming, and the levels of the Earth’s crust is also helpful.
· Nitrogen cycle lecture: Teachers should be familiar with the periodic table of elements and the four forms in which Nitrogen is presented in the cycle (nitrogen gas, ammonia, nitrite, and nitrate). Understanding the nitrogen cycle and how plants, animals, and the earth utilize nitrogen is important.
Vocabulary / Definitions: 

· Biosphere: The parts of the land, sea, and atmosphere in which organisms are able to live.
· Carbon: A naturally abundant, nonmetallic element that occurs in all organic compounds and can be found in all known forms of life.
· Carbon cycle: the process where carbon is converted between its different chemical forms.
· Chemical Change: a usually irreversible chemical reaction involving the rearrangement of the atoms of one or more substances and a change in their chemical properties or composition, resulting in the formation of at least one new substance
· Greenhouse gasses: a gas in the atmosphere that absorbs or emits radiation

· Global Warming: the increase of global temperature and its related causes
· Hydrosphere: all of the Earth's water, including surface water, groundwater, snow cover, ice, and water in the atmosphere, including water vapor.
· Lithosphere: The outer part of the Earth, consisting of the crust and upper mantle.
· Nitrogen: a colorless, odorless, gaseous element that constitutes about four-fifths of the volume of the atmosphere and is present in combined form in animal and vegetable tissues, especially in proteins.

· Nitrogen cycle: the process where nitrogen is converted between its different chemical forms.
· Organic matter: matter composed of organic compounds that has come from the remains of organisms such as plants and animals and their waste products in the environment.
Lesson Introduction / Motivation: 
· https://www.youtube.com/watch?v=irwRzQNS-GI (carbon cycle)

· https://www.youtube.com/watch?v=IaGNSmQQmBc (nitrogen cycle)

· Note: The above links are great recourses if the class has time to watch them, however, they are long videos (11 and 15 min)
Presentation/Explanation: 
There are two presentations, one for the carbon cycle and one for the nitrogen cycle. The carbon cycle presentation also covers the topic of global warming as it is related to human influence on the carbon cycle.
Activity/Application:

Carbon cycle game for the classroom: activity that allows students to become part of the carbon cycle, included in document file
Nitrogen Cycle game for the classroom: same concept as the carbon cycle game.
http://www.windows2universe.org/teacher_resources/teach_nitrogen.html
Lesson Closure: 
http://www.harcourtschool.com/activity/science_up_close/605/deploy/605_HR_CarbonCycle.swf - can either be done as a class at the teacher goes through the activity or done individually by students

Assessment/Evaluation: 
Carbon Cycle: An assessment page is included to evaluate the students understanding of the material covered. This assessment can be given as handout for the students to take notes on during the lecture (less challenging) or as a quiz/homework assignment after the lecture has been completed (more challenging).
Nitrogen Cycle: A crossword puzzle is included for the nitrogen cycle to evaluate the students understanding of the material covered.
Resources: 
· https://www.youtube.com/watch?v=nzImo8kSXiU carbon cycle (3 min)
· https://www.youtube.com/watch?v=HOpRT8BRGtk nitrogen cycle (7 min)

· https://www.youtube.com/watch?v=ZCogeBk92NA nitrogen cycle (1 min)
· https://www.youtube.com/watch?v=Fx6yJGoxLXM nitrogen explosion (30 sec)
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· http://science.howstuffworks.com/nitrogen-fixation-info.htm
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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