Biological Oceanography
  BIO 451W/ MARS 451W

Fall 2006

Dr. Sue Lowery    Office: Shiley Center for Science and Technology Room 482      Phone: 260-4078   e-mail:  slowery@sandiego.edu

Office Hours:  Wed. 2 – 5, Thurs. 10-12 or by appointment at other times.

Studying the ecology of marine organisms requires an immersion in the physical, chemical, and geological aspects of the ocean in addition to a consideration of biological parameters.  In both the lecture and the laboratory, we will focus on the role of these various features in determining community structure. For convenience, we will consider the ocean to have two realms, pelagic and benthic, where different physical parameters rule, but will not forget the numerous connections between these domains.  This class will explore data collection methods employed in oceanographic studies, including traditional shipboard techniques and remote sensing techniques.  A scientific expedition aboard the Scripps Institution of Oceanography ship, the R/V Sproul, will serve as a hands-on experience in the interdisciplinary nature of biological oceanography and provide samples for analysis in the laboratory component of the course. Field Trip:  Sept 30-31.
Class discussions will address the impact of global scale oceanographic-atmospheric events on specific ecosystems as well as important aspects of ecological theory as illustrated by particular studies in the marine environment. Recent scientific journal articles will provide a focus for discussions as well as provide further exposure to ecological principles and oceanographic methods. Wherever possible, we will focus on the Southern California Bight, our local area of the Pacific Ocean, or on other regions of the California Current.  

Communication is essential to the scientific process and this class will strengthen your writing skills, through an intensive writing and editing process.   Analyzing data, presenting results clearly and concisely, and supporting your conclusions with well-reasoned arguments and references are elements that form the core of good scientific literature. Your oral communication skills will be improved through leading class discussions and poster presentations.  Lecture and laboratory will be fully integrated, however the bulk of your writing occurs in the laboratory portion.  Please note that the laboratory accounts for 40% of your final grade. 
Date
Topic
Readings
The Pelagic Realm

9/8 - 9/15
General Physical and Chemical Oceanography
Chapter 1

9/18 – 10/11
Factors Affecting Photosynthesis; 
Chapter 2, 3


Variability and Patchiness in Plankton Distribution;



Plankton and Nekton adaptations;


Food Chains and Energy Transfer, El Niño; 


Geography of the Southern California Bight, Remote Sensing Technology


9/25
Class Discussion: Tsuda, et al. (2003).  A mesoscale iron enrichment in the Western Subarctic Pacific induces a large centric diatom bloom. Science 300:958-961.

9/30-31
Research Cruise aboard R/V Sproul   (Each class member will participate in one 8 hour leg of the 24 hour cruise:  Saturday 8 am to Sunday 8 am)

10/13
Exam #1
100 pts

The Benthic Realm

10/16
Physical Determinants of Benthic Community Structure
Chapters 5

10/18- 10/27
Intertidal Ecology  (Tides, Rocky and Sandy Shore Communities)
Chapter 6

10/30-11/3
Kelp Forest Ecology and Community Structure
Chapter 5 

10/30-11/1 (in Lab)  Deep-Sea Biology (Mespelagic and Benthic Communities)
Chapter 4

11/6
Meiofauna
Chapter 7

11/8 -11/13
Estuaries, Salt Marshes,
Chapter 8 

11/15
Class Discussion:   Zedler (1996)  Coastal Mitigation in Southern California:  The Need for a Regional Restoration Strategy. Ecological Applications 6:  84-93.

11/20
Exam 2
100 pts

11/1711/27
Tropical Communities:  Coral Reefs, Mangroves, Symbiosis
Chapters 9, 10 

11/24
No class:  Happy Thanksgiving 

11/29 – 12/8
Fisheries Ecology and Management 
Chapter 11

12/4
Class Discussion:  Jackson, et al. (2001)  Historical Overfishing and the Recent Collapse of Coastal Ecosystems. Science 293:629-638.

12/8-12/13 
Oil and Chemical Pollution;
Chapter 11


Eutrophication and Dead Zones;


Ecological Effects of Exotic Species

12/15
Class Discussion: Ware and Thomson (2005)  Bottom-up ecosystem trophic dynamics determine fish production in the Northeast Pacific. Science 308: 1280-1284.  

Dec. 20
Wednesday  8 –10 am
Comprehensive Final Exam

75 pts

Grading:
3 Exams     







275 pts.



Class Discussions:  Leading, Participating, Analysis 

  25 pts.


Total








300 pts.

**  The lecture portion of the course is worth 60% of your total grade.  **  The laboratory is worth 40% of your total grade.

Text: Marine Biology: An Ecological Approach,  6th ed. Nybakken and Bertness.     
Supplemental Readings: A good resource for supplemental information on primary and secondary production is Biological Oceanography:  An Introduction.  Lalli and Parsons, 2nd Edition, or Biological Oceanography, Charles Miller, Blackwell Publishing.

Class Discussions:  All class members will be responsible for reading assigned papers.  Six to seven students will be in charge of the discussion of a selected paper within small groups in class. Prior to scheduled discussion days, students in charge of each paper will meet with me for an in-depth evaluation of the assigned reading.  Other papers will be assigned for class discussions conducted in a less formal fashion.  Information from these papers and discussions will reappear on exams.

Makeup tests are not administered on a routine basis.  If you have a serious illness or significant family emergency, you must contact me BEFORE the exam to arrange alternatives.

Internet Resources:

Bio 451W Lab Syllabus and links   http://home.sandiego.edu/~kaufmann/biol451w/biol451wlab.html
http://www-mlrg.ucsd.edu/calcofi.html
CalCOFI home page

http://seawifs.gsfc.nasa.gov/SEAWIFS.html
Home page for the current ocean color satellite

http://www.sccwrp.org/pubs/annrpt/96/ar-11.htm
References and data from a Santa Monica storm drain project

http://www.nos.noaa.gov/products/pubs_hypox.html#Intro
Hypoxia in the Gulf of Mexico

http://www-ccs.ucsd.edu/ccs/daily_weather.html
http://www.cdc.noaa.gov/~jjb/anim.html
El Niño animation with accompanying text 

http://www.pmel.noaa.gov/toga-toa/el-nino-story.html 

El Niño theme page (may be unreadable on AOL browser)

http://www.cdc.noaa.gov/ENSO/html
El Niño home page with great links + other climate links

