SUNY Orange 2010 Sustainability Teaching Guide

	Topic of Lesson

	Biological sources and sinks of carbon dioxide and their role in global climate change.


	Course Title
	General Biology 2 - BIO 102


	Posted by/ 

person to contact
	Dr. Anouk Verheyden-Gillikin


	Instructor comments/ rationale as to how/why this topic fits into the sustainability topic 
	The lab emphasizes the use of fossil fuels as a non-sustainable energy source.

	Concept/topic to teach


	The Carbon cycle


	Learning outcomes


	At the end of this lab, students should have a thorough understanding of the biological sources and sinks of carbon. In addition, students should be familiar with the quantitative ratios of anthropogenic carbon production vs biological carbon storage.  


	Preparation 

Materials

Time


	1) Mercenaria mercenaria shells (also called Venus shells). Those bivalves are often dissected in a general biology lab, the shells can be kept for usage in this carbon cycle lab
2) Tree stems

3) Questionnaire

4) Students will need calculators

5) Scale + rulers
No preparation time needed, other than gathering the materials

	Activity

Introduction

Activity

Closure


	Students share their prior knowledge on the role of CO2 in global climate change. Instructor and students then discuss the Carbon cycle: possible sources and possible sinks. The study objects (tree stem sections and bivalve shells) are introduced as biological carbon sinks.
1. Students start by estimating the amount of carbon that is stored in their study object, using a scale and assuming a 100% calcium carbonate composition(for the bivalve shells) and a ruler, a published allometric equation and assuming a 100% cellulose composition (for the tree stem section)
2. Students further calculate the amount of carbon stored per year in their study object (using a given allometric relationship for the shells and counting the tree rings for the stem sections)
3. Students then calculate their own annual car Carbon dioxide production 

4. Using a given population density for the shells and trees, students are asked to calculate how much surface area o f the ecosystem (in which the bivalves or trees) live is necessary to ensure all carbon produced by their car is captured by the organism.
Students are asked to reflect on the ratio between carbon production and carbon storage. Students are also asked to discuss the difference between the (organic) tree stems) and inorganic (bivalve shells)


	Assessment/evaluation or follow up

	Students are asked to write up a lab report

	Relationship to other topics


	Global warming
Botany: tree growth, origin of fossil fuels



	Additional resources


	Abstract of the lab, as presented on the GSA conference
http://gsa.confex.com/gsa/2006AM/finalprogram/abstract_112138.htm



