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Microbial Ecology for Resource Recovery  
Winter 2016 

 
Meeting Time and Location: TBA 

 
Course Instructor: Professor George Wells 

Department of Civil and Environmental Engineering 
Office – Tech A318 

george.wells@northwestern.edu 
 

Office Hours: By appointment 
 
Course Description: 
This course will provide students with an overview of microbial ecology—that is, the study of 
interactions between microorganisms and the environment—and how complex microbial 
communities are linked function and stability of both engineered and natural systems.  A 
parallel goal of this course is to explore ways in which engineers are leveraging new findings in 
microbial ecology to enable environmental and public health protection coupled to recovery of 
valuable resources (energy, clean water, nutrients, etc.) from low-value societal “waste”  
(wastewater, food waste, waste gas streams, etc.)  Topics to be covered include, but are not 
limited to: biodiversity of the microbial world; genes, genomes, and function; how ‘omics’ 
methods have revolutionized molecular microbial ecology; microbial diversity and ecosystem 
function, including microbes as drivers of biogeochemical cycles; microbial community 
assembly, succession, and population dynamics; biofilms and other modes of microbial life; 
microbial communities in the engineered water cycle; bioenergy production by mixed microbial 
communities; microbes and the food-energy-water nexus; and biomaterial production by 
microbial consortia. 
 
The course will be strongly discussion focused, with recent primary literature forming most of 
the “text” for the course.  Strong student participation is thus a must.  The course is geared 
towards graduate or advanced undergraduate students interested in microbial systems, 
particularly from an environmental or engineering standpoint. 
 
Course Objectives: 

• Provide the background, concepts, and resources to understand and ask novel questions 
about the ecology and function of communities of microorganisms  

• Examine the latest findings in microbial ecology, with specific emphases on patterns of 
microbial community structure, dynamics, and interactions in engineered and impacted 
natural aquatic environments and emerging approaches to “ecological engineering” of 
microbial consortia 

• Refine abilities to critically read and evaluate primary literature 
• Promote development of presentation and discussion skills 
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Textbooks and Course Readings:  Microbial ecology is a highly interdisciplinary and rapidly 
evolving discipline.  No single textbook adequately covers the subject matter of this course, so 
we will focus on selected readings from a number of texts for background and context.  
Discussions, which will form the background of this class, will be informed by readings from the 
primary literature.  I will post readings on Canvas.  The following references books are 
recommended: 
 
Madigan, M. T., J. M. Martinko, K. S. Bender, D. H. Buckley, and D. Stahl.  2015. Brock: Biology 
of Microorganisms (14th edition).  Pearson Education, Inc. 
 
Atlas, R. M. and Bartha, R. 1998. Microbial Ecology: Fundamentals and Applications, 4th Edition 
(Benjamin Cummings: Menlo Park, CA).  A good though somewhat dated text on microbial 
ecology. 
 
Assessment: 

• Discussion questions: 20% 
• Participation: 20% 
• Presentation: 15% 
• Research Paper: 25% 
• Homework: 25% 

 
Schedule: TBA 
 


