GEOL 295 Geomicrobiology




Fall 2006
Professor: Greg Druschel

Contact: gdrusche@uvm.edu; 656-3481(office)

Office: 321 Delehanty Hall

Office Hours:  Tuesday and Thursday 11 a.m. - 12 p.m.

Class Times: Tuesday and Thursday  9:30 – 10:45 a.m.
Text:  Aquatic Geomicrobiology, Advances in Marine Biology Volume 48 (paperback) by Canfield, D.E., Thamdrup, B., and Kristensen, E.2005
Additional text: Madigan et al., Biology of Microorganisms – an older version (6th ed. or later can be obtained for a few dollars – good reference)
Course Goals:

At the end of this course you will be able to…

· Intelligently converse with microbiologists, geologists, environmental scientists and engineers about the role microorganisms play in the cycling of elements
· Be familiar with a variety of techniques to identify and characterize microorganisms in any environment

· Relate microbial physiology, genetics, cell structure, and metabolism to the effect, role, or signature that microbes imprint on their surroundings

Grading:

There will be occasional homework assignments and regular reading assignments for which you will be expected to present results and participate in class discussion.   We will have mid-term and final exams, and each student will prepare a paper covering a selected organism and the role that organism plays in a particular field location or general process (geologic or environmental)

Grades will break down as follows:

Homeworks



10%

Discussion participation

20%

Mid term exam


20%

Final Exam



20%

Lab/Field Project and Paper

30%

Course Schedule:

Week 1:

Accelerated introduction to microbiology – cell chemistry and structure
Week 2:

Genetics introduction

Chapter 1 from text

Reading Assignment:  Paper from House, 2003 – Trees of life for full genome vs. 16s rRNA
Week 3

Discussion of reading assignment on trees

Constructing a tree of life samples: techniques on getting genomic info

Discussion of major subdivisions for microbes

Chapter 1 from text

Week 4

Structure and growth of microbial populations

Chapter 2 from text

Homework: Diffusion calculations and kinetics of microbial populations for contaminant remediation

Week 5

Discussion of results form Homework on microbial kinetics

Environmental Extremes and basics of microbial ecology
Week 6

Thermodynamics and microbial metabolism

Review of thermodynamics

Cell biochemistry

Chapter 3 in text

Homework:  Calculations for available microbial energy

Week 7

Mid-term exam

Carbon Fixation

Chapter 4 in text

Week 8

Phototrophy

Heterotrophic carbon metabolism

Reading assignment: Microbes and organic contaminant remediation, specific examples

Chapter 4 and 5 in text

Week 9

Presentation of organic remediation reading assignments

The oxygen cycle

Evolution and earth’s atmosphere

Week 10

Nitrogen cycle 
Phosphorus cycle

Lake Champlain nutrient cycling and algal dynamics

Chapter 7 and 11 in text

Week 11

Iron and Manganese cycles

Chapter 8 in text

Week 12

Sulfur cycle

Chapter 9 in text

Reading assignment: Linking S and metal cycling

Week 13

Methane cycling

Chapter 10 in book

Week 14

Silicon cycling

Week 15

Project reports

Week 16

Final exam
	Date
	
	Readings

	8/31
	Introduction material
	Brock 1-3

	9/5
	Cell structure work
	

	9/7
	Introduction Material - Genetics
	Ch. 1

	9/12
	Reading discussion – House et al., 2003
	

	9/14
	Lab and computational techniques for genetic data
	

	9/19
	Microbial Subdivisions
	Ch. 1

	9/21
	Structure and growth of populations
	Ch. 2

	9/26
	
	

	9/28
	
	

	10/3
	
	

	10/5
	
	

	10/10
	
	

	10/12
	
	

	10/17
	
	

	10/19
	
	

	10/24
	
	

	10/26
	
	

	10/31
	
	

	11/2
	
	

	11/7
	
	

	11/9
	
	

	11/14
	
	

	11/16
	
	

	11/28
	Project reports
	

	11/30
	Project reports
	

	
	
	

	
	
	

	
	
	

	
	
	


