PROPOSED/APPROVED NEW COURSE
Biology 435 Course Information – Spring 2009 (offered every other spring)
Microbial Ecology (4 credits)
Description:  This course for biology majors will explore the ecology of microorganisms, emphasizing populations from diverse habitats, geochemical cycling, and environmental symbioses. In the lab, students will compare methods for enumerating and describing microbial populations from regional habitats using advanced enrichment methods, metabolic assays, molecular diagnostic approaches, and microscopic techniques not covered in General Microbiology.  A strong component of this course will involve understanding contemporary research papers about habitats and methods that are not accessible through hands-on lab experiences (e.g. deep sea vent communities and isotopic uptake experiments, respectively). Two lectures, two two-hour laboratory periods.  Course pre-requisites include General Microbiology (Bi331).  Offered spring term of even-numbered years. 

Justification for course:  This course will serve our department's new "Ecology" degree emphasis, fulfilling an explicit degree requirement in this new biology track.   Students will use advanced equipment (typically used for my research) to quantify bacteria using DNA-based methods, and metabolically assess for specific biological activities (e.g. sulfide splitting during anoxygenic photosynthesis).  Students will quantitatively compare microbial enumeration data and retrieval rates from different kinds of samples (e.g. marine vs. fresh water).   In a related fashion, students will be required to read and summarize selected primary research articles in the field of microbial ecology, many of which describe complex statistics methods.  Given these distinctions, I will stringently require that students have passed General Microbiology and strongly recommend that they have passed General Ecology.   The laboratory facilities for this course will be limited to the dedicated microbiology lab, which seats a maximum of 16 students.  

Student/Programs affected:  Students seeking Biology Degrees only;  this course is required for the Ecology degree option and serves as an optional elective for any of our new biology emphases.  It may also be valuable for Biology Education majors interested in teaching Microbiology at the secondary level, a course/topic that is becoming increasingly popular in high schools. 
Draft Syllabus
Lecture Meeting Times: MW, 1-1:50
Laboratory:  M AND W, 2:00-3;50*
Sarah Boomer, Ph.D. 
Office 219; 8-8209 
*lab and lecture attendance required;  missing lecture or labs will negatively impact course grade
This course for biology majors will explore the ecology of microorganisms, emphasizing populations from diverse habitats, geochemical cycling, and environmental symbioses. In the lab, students will compare methods for enumerating and describing microbial populations from regional habitats using advanced enrichment methods, metabolic assays, molecular diagnostic approaches, and microscopic techniques not covered in General Microbiology.  A strong component of this course will involve understanding contemporary research papers about habitats and methods that are not accessible through hands-on lab experiences (e.g. deep sea vent communities and isotopic uptake experiments, respectively). Two lectures, two two-hour laboratory periods.  Course pre-requisites include General Microbiology (Bi331).  Offered spring term of even-numbered years. 

 Course Materials: Biology of Microorganisms (11th Edition), the same text required for General Microbiology (Bi331), is strongly recommended.  There will also be regular reading and writing assignments that you will have to download and print from the class website;  these will be selected from the American Society for Microbiology (ASM)'s collection of free, on-line journals in pdf format.  For lab, you need to purchase and maintain a lab notebook, and turn in formal lab reports.  

Late Policy:  Any student who misses an exam or turns in an assignment late without a valid excuse (e.g. university-sanctioned trip, note from doctor) will lose 10% total assignment points per day late.

Grade Breakdown: 
All Terrestrial Mid-term:  150 pts. 
All Terrestrial Final:  150 pts. 
Research Paper Synopses:  100 pts. (2X25 pts. each) 
Lab Assignments:  50 points (notebook) + 150 points (portfolio)

Total:  600 pts. 
Grade scale: 90-100% (A);  80-89% (B);  70-79% (C);  60-69% (D);  59% or less = F
	1
	Lecture
	Lab

	
	All Terrestrial Unit One
	All Terrestrial Unit One - Teams Compare Different Soils

	M
	Soil Ecosystems I
	Culture-Based Enumeration I - Bacteria

	W
	Soil Ecosystems II
	Culture-Based Enumeration II - Bacteria

	2
	
	

	M
	Geochemical Cycling I
	Metabolic Assays I - Bacteria

	W
	Geochemical Cycling II
	Metabolic Assays I - Bacteria

	3
	
	

	M
	Bioremediation and Ore Processing
	Special Method:  Bioremediation Assays - Bacteria

	W
	Plant/Microbe Symbioses
	Special Method:  Fungus Culture

	4
	
	

	M
	Extreme Subsurface Ecosystems
	Molecular Population Assessment I - Bacteria

	W
	Extreme Volcanic Ecosystems
	Molecular Population Assessment I - Bacteria 

	5
	
	

	M
	Extreme Anaerobes - Methanogens
	Wrap Up All Terrestrial Projects

	W
	All Terrestrial Exam:  150 pts.  
	

	6
	
	

	
	All Aquatic Unit Two
	All Aquatic Unit Two - Teams Compare Fresh/Saltwater

	M
	Freshwater Ecosystems
	Microscopic Enumeration I - Bacteria

	W
	Marine Ecosystems
	Microscopic Enumeration II - Bacteria

	7
	
	

	M
	Geochemical Cycling I
	Special Method:  Protozoa Diversity and Culture Methods

	W
	Geochemical Cycling II
	Special Method:  Algae Diversity and Culture Methods

	8
	
	

	M
	Extreme Deep Sea Vents
	Molecular Population Assessment I

	W
	Extreme Hot Spring Communities
	Molecular Population Assessment II

	9
	
	

	M
	Typical Holiday - Memorial
	Typical Holiday - Memorial

	W
	Aquatic Microbial Symbioses
	Luminescent Bacteria

	10
	
	

	M
	Ecology of Viruses I
	Isolating Phage from Aquatic Systems I

	W
	Ecology of Viruses II
	Isolating Phage from Aquatic Systems II


Final Exam:  All Aquatic - 150 pts.  
