Department of Geosciences Dr. K.S. McNeal

Biogeochemical Cycles and Processes 

DEPARTMENT OF GEOSCIENCES

GG 8990: Biogeochemical Cycles and Processes 
Spring 2009
GG 8990: Biogeochemical Cycles and Processes (3 credit hours). An investigation into the various biogeochemical cycles (C,N,P,S, and metals), the microorganisms and the chemical reactions that take place during theses cycles, the environments in which theses processes occur (e.g., hydrosphere, lithosphere, and atmosphere - specifically wetlands, oceans, estuaries, soils, and sediments), and the various methodologies used to measure these processes.  
TEXTBOOK REQUIREMENTS: 
Biogeochemistry: An Analysis of Global Change, by Schlesinger, W.H., Academic Press (ISBN 0-12-625155-X, 2nd edition)

SUPPLEMENTAL COURSE READINGS: Will be posted on the mycourses class website.  All journal articles posted for student presentations are required reseedings.  Selections from the following texts are recommended readings and will be made available on-line:

Principles and Applications of Soil Microbiology by Sylvia, Hartel, Fuhrmann, and Zuberer, Prentice Hall (ISBN 0-13-0944117-4, 2nd edition)

Bacterial Biogeochemistry by Fenchel, King, and Blackburn, Academic Press (ISBN 0-12-103455-0)
Aqueous and Environmental Geochemistry by Langmuir, D., Prentice Hall (ISBN 0-02-367412-1)

GENERAL INFORMATION:

Instructor: Dr. Karen S. McNeal

Contact: Email is the fastest and preferred method of communication. You many email me at karen.mcneal@msstate.edu . Please include your course name in your email title, and type your name at the end of your message. If I receive an email message from you, I will respond. If you do not receive a response within 24 hours, please email again.

Office Hours: By appointment
Office Phone: 325-1114
Class Meetings: TBA
GOALS AND OBJECTIVES:

COURSE GOAL: This course is intended as an introductory course to biogeochemistry. The goals of the course include (1) learning the basic chemical cycles that occur in the various Earth systems and the environments in which these reactions occur; (2) examining the types of organisms involved in these processes (3) understanding the basic geochemical concepts including redox chemistry, thermodynamics, kinetics, and acid-base chemistry (4) identifying the typical procedures and methods used to measure these processes on the Earth, and (5) examining the literature concerning biogeochemistry. 
LEARNING OBJECTIVES: The learner will identify the chemical cycles that take place on the Earth; the learner will explain how microoganisms are involved in these processes; the learner will be able to explain the various geochemical reactions that are important in biogeochemical cycles; the learner will be able to identify the environments in which these cycles occur, how they differ, and what instrumental, laboratory, and field methods are used to measure these processes; the learner will also be able to identify key journals, literature, and authors that are presently researching the various core areas within biogeochemistry.
DISABILITY STATEMENT: It is the policy of Mississippi State University to accommodate students with special needs and learning disabilities as per the MSU Student Support Services policy. Students seeking accommodations on the basis of a disability or special need must identify themselves to the Office of Student Support

Services (website: http://www.msstate.edu/dept/sss/) to verify eligibility. Additional documentation guidelines may be obtained by contacting the Office of Student Support Services directly, or via the web at http://www.msstate.edu/dept/audit/91130.html.

Academic accommodations and services are based upon an individual’s needs. All documentation is confidential.

UNIVERSITY HONOR CODE: Mississippi State University’s honor code describes specific policies and procedures for enforcing academic honesty at the university. Please review the policy at http://www.msstate.edu/dept/audit/1207.html. Specific codes of conduct for this course are described under the Student Academic Honesty Statement section later in this syllabus. You will be required to electronically sign your acceptance of the MSU Honor Code at the end of every exam. Specifically, the Honor Code

(http://www.students.msstate.edu/honorcode/) reads “As a Mississippi State University student I will conduct myself with honor and integrity at all times. I will not lie, cheat, or steal, nor will I accept the actions of those who do.”
CIVILITY STATEMENT: This is Mississippi State University, and southern civility is practiced and expected at this university. All class members (including the instructor) deserve to be treated with dignity and respect. Please ensure that your classroom conduct and peer/instructor communication are not prejudicial. 
GRADING: Students are assigned letter grades based upon their final percentages in the class:

90.0 – 100% A

80.0 – 89.9% B

70.0 – 79.9% C

60.0 – 69.9% D

0.0– 59.9% F

Table 1. Lecture Topics, Activities, and Readings.
	Week #
	Lecture #
	Week
Date
	Major Topics
	Activities
	Textbook 
Chapters 
(Required)
	Suppl.  Readings
(Recommended)

	1
	1
	Jan 7
	Introduction to Biogeochemistry
	Lecture
	1
	

	2
	2-3
	Jan  12
	Review: Key Chemistry Concepts – Acids/Bases, Theromodynamics, Kinetics
	Jigsaw
	1
	Langmuir 1, 5

	3
	4-5
	Jan  19
	Redox Reactions
	Lecture 
	7
	Langmuir 11

	4
	6-7
	Jan  26
	Microbiology and Microorganisms: Intro
	Lecture
	2
	Sylvia 1

	5
	8*
	Feb 2
	Microbial Growth & Methods
	Lecture/Wino Intro/Paper Schedule
	2,5
	Sylvia 3
Fenchel 1

	6
	9*
	Feb 9
	Biogeochemical Reactions at The Lithosphere
	Lecture/

Group Work
	2,5
	Sylvia 3

Fenchel 1

	14
	10-11
	Feb 16
	Biogeochemical Reactions at The Hydrosphere and Atmosphere
	Lecture/Group Work
	4,5,6
	Sylvia 2

Fenchel 4,5,6

	13
	G*
	Feb 23
	Microbial Stressors
	Group Work/

Paper Pres.
	7,8,9
	Fenchel 3

	15
	12*
	Mar 2
	The Global Water Cycle
	Lecture(Review)/

Paper Pres.
	3
	Fenchel 9

	7
	13*
	Mar 9
	The Global Carbon Cycle
	Lecture/

Mid-Term
	10
	

	11
	NONE
	Mar 16
	SPRING BREAK

	8
	14*
	Mar 23
	The Global Nitrogen and Phosphorous Cycles
	Lecture/

CO2 Inc. Intro
	11
	Sylvia 13

	9
	15*
	Mar 30
	The Global Sulfur Cycle
	Lecture/
Group Work
	12
	Sylvia 14,15,16

	10
	16*
	Apr 6
	The Global Metal Cycles
	Lecture/

Paper Pres.
	13
	Sylvia 17

	12
	17*
	Apr 13
	Organic Contaminants
	Lecture/

Paper Pres.
	
	Sylvia 18

Langmuir 12

	16
	18*
	Apr 20
	Biogeochemical Methods – GC/MS, Electrodes, ICPMS, IC, Isotopes, Field Methods  
	Lecture(Review)/

Paper Pres
	
	

	17
	NONE
	Apr 27
	FINALS (Exam TBA)
	NONE
	NONE
	NONE


Table 2. Grades, Assignments, and Due Dates (dates based on class schedule change to T/TH).
	Item
	Points
	Due Date

	Exams

	Midterm
	200
	Mar. 12

	
	Final
	200
	TBA 

	
	Total
	400 (40%)
	

	Homework
	Geochemistry Problem Set (Individual)
	100
	Feb. 17

	
	Winogradsky Column Incubation Project and Report (Team)
	100
	Mar. 26

	
	CO2 Incubation Project and Report (Team)
	100
	April 21

	
	Total
	300 (30%)
	

	Literature Presentations
	Presentation 1 (Individual)
	100
	TBA

	
	Presentation 2 (Individual)
	100
	TBA

	
	Presentation 3 (Individual)
	100
	TBA

	
	Total
	300 (30%)
	

	Total Points
	
	1000
	


IMPORTANT DATES:
January 13 
 
Last day to drop a class without a grade (12:00 midnight)

January 19
 
Holiday

February 18 
  
Last day to drop a class with a "W" grade 
March 14-22 
 
Spring Break 
April 10 

Holiday
April 13 
 
Last day to withdraw from University

STUDENT ACADEMIC HONESTY STATEMENT: Students have many opportunities to succeed in this class. Therefore, academic dishonesty will not be tolerated. Students suspected of cheating will be immediately reported and appropriate actions by the instructor will be taken, including the assignment of a zero for the assignment in question, and/or the assignment of an “F” for the course. Please reference official Mississippi State University policies and procedures for Academic Dishonesty

(http://www.msstate.edu/dept/audit/1207.html ). 

MIDTERM AND FINAL EXAMS: The midterm and final exam dates are listed on this syllabus.  Midterm and Final exams will be taken in class and be closed book.  If you are absent during a midterm or final it must be excused by the instructor as per MSU policy. Exams will cover materials presented in class, homework assignments, reading assignments, and student literature presentations. Open-ended and multiple choice questions will be included.
HOMEWORK ASSIGNMENTS: Homework assignments compose of (1) an individual problem set that is designed to review basic chemical concepts so that the chemical cycles and processes covered in the course are easily understood by all class members; (2) the Winogradsky Column assignment is meant to be an out of class project where class members can work in teams to conduct the experiment, collect data, and submit the report.  The Winogradsky column incubation will take approximately three weeks to conduct and will require collection of sediment, soils, and water from the field, an experimental design, hypothesis, and experimental test including multiple data point collections, so please plan ahead and get organized well-before the report due date; (3) the CO2 incubation experiment will also require collection of soils from the field, and a 7 day laboratory incubation with repeat measurements, and a report.  Needed laboratory facilities and materials may be used from room 005. You must submit the homework problem set and reports by the due dates listed on the calendar of this syllabus. No extensions will be granted!  A grading rubric will be provided by the instructor prior to reports deadlines in order make clear the expectations of the reports.
LITERATURE PRESENTATION ASSIGNMENTS: Three 15-20 min. presentations (power-point preferred) from each student will occur throughout the semester where they will discuss a biogeochemistry-related paper they select to review.  Selected papers should be relevant to the course, contain a biogeochemical topic and/or sub-discipline, and be from a reputable scientific journal.  If in doubt about your selection or where to find such literature, please talk to me prior to your presentation.  Students will be responsible for reading each of the selected texts their peers present to the class, complete a journal review form, and ask questions about the paper.  Be advised that exam questions may reflect some of these class chosen papers. Students must e-mail me their paper selections 1 week prior to their presentation, so that I can then upload them to the mycourses website for the rest of the class.  The priority learning objective of this assignment is to learn to read scientific papers and to become acquainted with the literature in the field, however, a secondary outcome will be obtaining practice presenting and communicating to your peers.  You will have at least 15 papers added to your literature arsenal as a result of this exercise.  A grading rubric will be provided by the instructor before the presentations begin, which should guide the format of the presentations. 
MYCOURSES WEBPORTAL:  All outside recommended reading and student literature paper selections for in-class presentations can be accessed via Mississippi State’s mycourses.  Power-point presentations, course syllabus, assignments, and rubrics will also be available on the portal. You are responsible for downloading, printing (as needed), and reading this material.  Be sure you can log-in and view the course materials well in advance of due dates.
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