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Course Proposal Submitted to the COS Curriculum Committee

1. COURSE NUMBER AND TITLE:

             CHEM 458: Chemical Oceanography
Course Prerequisites:  CHEM 212 and CHEM 321 or GEOL 309

Catalog Description: The world’s oceans, including a variety of closed basins and estuaries, comprise a complex and dynamic system of chemical processes that interact with biological, geological, physical, and atmospheric processes to play a significant role in defining the earth’s fragile environment. This course will present an overview of the origin, occurrence, and distribution of the chemical components in sea water and an introduction to the basic principles of the chemical processes taking place in the marine environment.
2. COURSE JUSTIFICATION: The Department of Atmospheric, Oceanic, and Earth Science (AOES) is planning to offer an oceanography track within its Geology program, consisting of courses in physical oceanography, biological oceanography, geological oceanography, and chemical oceanography. 
Course Objectives: The course will begin with a discussion of the origin, distribution, and mass balance of the major and minor components in sea water, including inorganic, organic and isotopic species. Assuming a prerequisite in general chemistry, the student will be introduced to basic principles of physical, thermodynamic, and kinetic chemistry of ionic interactions that provide a basis for discussing marine processes. The process discussions will include ion-seawater interactions, conservative and non-conservative species, atmospheric and dissolved gases, CO2/carbonate chemistry, nutrients and primary productivity, photochemical processes, and hydrothermal vent chemistry. These process will be applied to oxygenated open waters, anoxic waters in closed seas, trenches, fjords, etc. and estuaries.
Course Necessity: The Department of Atmospheric, Oceanic, and Earth Science (AOES) is developing an oceanography track within its Geology program, consisting of courses in physical oceanography, biological oceanography, geological oceanography, and chemical oceanography. A complete presentation of an oceanography track must include the chemical component because chemistry plays a major and integrated role in all disciplines of oceanography – chemical, physical, geological and biological.  In addition, the Department of Chemistry and Biochemistry is developing a concentration in Analytical and Environmental Chemistry.  This course will be a requirement within this concentration.
Course Relationship to Existing Programs: The chemical oceanography course will be presented by the Department of Chemistry & Biochemistry in conjunction with the Department of Atmospheric, Oceanic and Earth Science as part of the planned AOES oceanography track.  It will also be a requirement for Chemistry majors in the Analytical and Environmental Chemistry concentration and an elective for other Chemistry majors. The course will complement several other courses offered or planed by the GMU College of Science (COS) dealing with the chemical processes occurring in environmental systems.
Course Relationship to Existing Courses: The Department of Atmospheric, Oceanic, and Earth Science currently offers a course in physical oceanography. This course is to be complemented with the proposed chemical oceanography course and planned courses in biological and geological oceanography. 

3. APPROVAL HISTORY: None
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring 2010

Proposed Instructor: Dr. James C. Schornick
5. COURSE STRUCTURE
Lectures:
Two 1½ hour lectures or three 1 hour lectures per week.

Text: To be determined – possibly Chemical Oceanography (Millero)

Exams: Midterm; Final

Homework: 

A. Problems:
A selective set of computational and/or interpretive problems will be assigned throughout the semester. The student will be expected to set up a logical set of arguments or computation steps leading to a solution to the problem.

B. Literature Exercise: The student will be assigned or will select a subject of interest in the chemical oceanography field and will utilize the library and/or online literature resources to develop a short overview of the subject. If time and scheduling permit, the student will present the overview to the class.

Grades:
Problems

– 25%


Paper

– 25%


Midterm

– 25%


Final

– 25%  

6. TENTATIVE SYLLABUS:

	Week 1
	Descriptive Oceanography

Oceans, Seas, Closed Basins, Estuaries

Source of Raw Materials

Pollution, Global Warming 

Water Circulation

Mixing Patterns

Sediments (Bottom Material)

	Week 2
	Water

Water as a Solvent

Structural Models of Water

Ion-Water Interactions 

Ion-Ion Interactions

Physical Properties of Sea Water

Density / Conductivity / Refractive Index

Temperature / Salinity / Chlorinity

Distribution of Temperature & Salinity

	Week 3
	Major Elements

Analytical Methods

Chemical Speciation

Composition & Stoichiometry of Seawater

Ionic Composition

Ionic Constancy

Causes for Components Not Being Conservative

Geochemical Balance of Elements

	Week 4
	Minor Elements

Classification

Residences Times

Distribution

Biological Interactions

Geochemical Balance of Elements

	Week 5
	Chemical Tracers

Carbon-14

Tritium (2H) & Helium (3H)

Oxygen (18O)

Sulfur (32S & 34S)

Uranium / Thorium

Chlorofluorocarbons

The Age of Water Masses

	Week 6
	Atmospheric Gases

Composition

Nitrogen

Greenhouse Gases (CO2, Others)

Effects of Global Change

Loss of Ozone

	Week 7
	Dissolved Gases in Sea Water

Air-Sea Exchange

Oxygen

Non-Reactive Gases


6. TENTATIVE SYLLABUS (Con’t):

	 Week 8
	The Carbonate System

Acid-Base Equilibria

Carbonate Species

pCO2

pH

Alkalinity

TCO2

CO2 – Distribution in the Sea

CO2 – Air/Sea Interaction

	Week 9
	Micronutrients

Phosphorus

Nitrogen

Silicon

	Week 10
	Primary & Secondary Production

Phytoplankton

Photosynthesis & Respiration

Factors Affecting Growth

Light

Temperature

Salinity

Micronutrients

Organic Matter

Zooplankton

	Week 11
	Dissolved & Particulate Organic Matter

Sources

Dissolved

Nature of Species

Fate 

Distribution

Particulate

Nature of Species

Fate 

Distribution

	Week 12
	Deep Sea Sediments / Processes

Classification

Hydrogenous

Lithogenous

Biogenous

Inorganic

Pelagic

Non-Pelagic

Biogenous

Carbonates

Siliceous Skeletal Materials

Phosphates

Sulfates

Organic

Distribution

Processes

Weathering

Transportation

Diagenesis

Hydrothermal Vent Chemistry

	Week 13
	Paper Presentations

	Week 14
	Review; Final Exam











