Biology 468/ MARS 568:  Marine Ecology
The objective of this course is to discuss ecological relationships within the sea-from the open ocean to the coast.  My personal goal for the course is to have you feel more comfortable with reading and discussing scientific literature.  The course is “split” into 3 sessions, each of which lasts 4-5 weeks.  Each session has one field trip.

For the syllabus below, I have assumed that our class will have 6 students.  Note: the required reading for each lecture is indicated by * (all papers will be available on reserve at the library).

SESSION I:  Open ocean and deep-sea ecology

We will learn about primary production in surface waters and the ultimate utilization of this production within the ocean depths and at the deep-sea floor.

	Class
	Date
	Subject
	Readings

	1
	Jan 29
	Intro to the course
	No reading for today.  Sign up for leading a discussion during classes 3-8

	2
	Feb 3
	Phytoplankton
	* Hutchinson, G.E. 1961. The paradox of the plankton. American Naturalist 95:137-146.

* Nybakken, J. 1993. The phytoplankton. In Marine biology: an ecological approach, Chap. 2, pp. 37-42

	3
	Feb 5
	Zooplankton and patchiness
	* Davis, C. et al. 1992. Microaggregations of oceanic plankton observed by towed video microscopy.  Science 257:230-232.
* Nybakken, J. 1993. The zooplankton.  In Marine biology: an ecological approach, Chap. 2, pp. 42-48.

Colgan, C. 1997. Tinay creatures play vital role. SIO Explorations  Spring: 20-27.

	4
	Feb 10
	Top-down vs. bottom-up control
	* Parin, N.V. 1968. Feeding and trophic links of epipelagic fishes. In Ichthyofauna of the epipelagic zone.
Chaves, F.P. et al. 1991. Growth rates, grazing, sinking, and iron limitation of equatorial Pacific phytoplankton. Limnology and Oceanography 36(8): 1816-1833.

	5
	Feb 12
	The microbial loop
	* Smith, D. et al. 1995.  Bacterial mediation of carbon fluxes during a diatom bloom in a mesocosm. Deep-Sea Research II 42(1):75-97.
Azam, F. et al. 1983. The ecological role of water-column microbes in the sea. Marine Ecol. Progress Series 10:257-263.

Howard, J. 1996. The invisible web. SIO Explorations Fall: 18-25.

	6
	Feb 17
	Recent research on primary production
	* Paper for the day to be announced.
I will give you copies of abstracts from the AGU/Ocean Sciences Meeting which I attended last week.  Please look at the following website: http://seawifs.gsfc.nasa.gov/SEAWIFS.html

	7
	Feb 19
	Recent research on marine snow
	*Alldredge, A. and M. Silver. 1988. Characteristics, dynamics and significance of marine snow. Progress in oceanography 20: 41-82.

I will also give you copies of abstracts from last week’s Ocean Sciences Meeting.

Hand in a paragraph describing the subject you chose for your first class presentation.

	FIELD TRIP, FEB. 20. (FRIDAY): We will go out on the small research vessel Pelican (accompanied by Jeff Drazen from SIO, a USD alum).



	8
	Feb 24
	Deposition of detritus at the deep-sea floor
	* Billett, D.S.M. et al. 1983. Seasonal sedimentation of phytoplankton to the deep-sea benthos. Nature 302:520-522.
Smith, C.R. 1994. Tempo and mode in deep-sea benthic ecology: punctuated equilibrium revisited. Palaios 9:3-13.

	9
	Feb 26
	Utilization of detritus as food at the deep-sea floor
	* Lauerman, L.M.L. et al. 1997. 234Th and 210Pb evidence for rapid ingestion of settling particles by mobile epibenthic megafauna in the abyssal NE Pacific. Limnology and Oceanography 42(3):589-595.
Hlebica, J. 1995. Going to extremes. SIO Explorations Spring: 4-11.

	10
	Mar 3
	Student Presentations

	11
	Mar 5
	Student Presentations


SESSION II:  Algal blooms (“Red tides”)

We will use the special volume of Limnology and Oceanography published in July 1997 [Volume 42(5) Part 2] to learn about “red tides.”

	12
	Mar 17
	Intro to the subject of algal blooms
	* Anderson, D. and De. Garrison. Preface to the L & O volume.

* Smayda, T. What is a bloom? A commentary. L & O: 1132-1136.

You will each pick a paper from the volume to be responsible for during classes 15-17. Also, please take a look at the following website: http://daac.gsfc.nasa.gov/campaign_docs/OCDST/
  classic_scenes/12_classics_blooms.html



	13
	Mar 19
	Harmful algal blooms
	* Smayda, T. Harmbul algal blooms: their ecophysiology and general relevance to phytoplankton blooms in the sea. L & O: 1137-1153.
* Howard, J. 1996. Red tides rising. SIO Explorations Winter: 2-9.

	14
	Mar 24
	Bioluminescent dinoflagellates
	* Latz, M. et al. 1995. A novel flow visualization technique using bioluminescent marine plankton – Part I: Laboratory studies. IEEE Journal of Oceanic Engineering 20(2): 144-147.
* Rohr, J. et al. 1995. A novel flow visualization technique using bioluminescent marine plankton – Part II: Field studies. IEEE Journal of Oceanic Engineering 20(2): 147-149.

	FIELD TRIP, MAR. 25 (WEDNESDAY) @ 10:00pm meet at Scripps Pier.  We will hopefully be able to observe crashing waves with bioluminescent dinoflagellates and do some tide-pooling at Dike Rock.



	15
	Mar 26
	2 papers from L & O picked by students.

	16
	Mar 31
	2 papers from L & O picked by students.

	17
	Apr 2
	2 papers from L & O picked by students.

	18
	Apr 7
	Models of algal blooms
	* Franks, P. Models of harmful algal blooms. L & O: 1273-1282.
* ---, Spatial patterns in dense algal blooms. L & O: 1297-1305. Hand in an outline/synopsis of what you plan to do for your final paper.


SESSION III:  Coastal ecosystems and conservation
We will explore the scientific evidence that humans impact coastal ecosystems.
	19
	Apr 14
	Wetlands and marshes
	* Cherfas, J. 1990. The fringe of the ocean: under siege from the land. Science 248: 163-165.

* Zedler, J.B. and A.N. Powell. 1993. Managing coastal wetlands: complexities, compromises, and concerns. Oceanus Summer: 19-28.

Moy, L.D. and L.A. Levin. 1991. Are Spartina marshes a replaceable resource? Estuaries 14: 1-16

Sign up for leading a discussion during classes 21-23.

	20
	Apr 16
	Estuaries
	* Boicourt, W. 1993. Estuaries: where the river meets the sea. Oceanus Summer: 29-37.
* Nichols, F.H. et al. 1986. The modification of an estuary. Science 231: 573-576.

Zedler, J.B. 1972. Salt marsh community structure in the Tijuana estuary, California. Estuar. And Coastal Marine Sci. 5: 39-53.

	FIELD TRIP, APR. 18 (SATURDAY; rain date Apr. 19): Tijuana Estuary

	21
	Apr 21
	Coral reefs
	* Sebens, K. 1994. Biodiversity of coral reefs: what are we losing and why? American Zoologist 34: 115-133.
Ogden, J. 1997. Marine managers look upstream for connections. Science 278: 1414-1415.

Jennings, P. 1997. Coexisting with corals. SIO Explorations Summer: 2-9.

	22
	Apr 23
	Kelp communities
	* Schroeter, S.C. et al. 1993. Detecting the ecological effects of environmental impacts: a case study of kelp forest invertebrates. Ecological Applications 3(2): 331-350.
Dayton, P.K. 1985. Ecology of kelp communities. Annual Review of Ecology and Systematics 16: 215-245.

	23
	Apr 28
	Biological invasions
	* Carlton, J. 1989. Man’s role in changing the face of the ocean: biological invasions and implications for conservation of nearshore environments. Conservation Biology 3(3): 265-273.
Carlton, J. and J.B. Geller. 1993. Ecological roulette: the global transport of nonindigenous marine organisms. Science 261: 78-82.

Nichols, F. et al. 1990. Remarkable invasion of San Francisco Bay by the Asian clam Potamocorbula amurensis. II. Displacement of a former community. Marine Ecology Progress Series 66: 95-101.

	24
	Apr 30
	Since this is the last real class of the semester, we will cover a subject that you want to learn more about.

	25
	May 5
	Student presentations

	26
	May 7
	Student presentations

	FINAL PAPERS DUE BY MAY 15.


GRADES:

Based on 2 oral presentations (20% x 2 = 40%), a final paper (20%), leading three discussions (10% x 3 = 30%), and other class participation (10%).

I will try to make the grading as objective as possible.  There will be a checklist for each assignment.  For example, if you are in charge of leading a discussion, you must turn in a 1-page synopsis of the paper(s) as well as a list of questions that you  have prepared to ask the class.

Oral presentation #1: March 3 and 5.  You will give a “mini-lecture” on a subject related to open ocean or deep-sea ecology.  You must have your topic “okayed” by me – turn in a paragraph describing your topic on Feb. 19.  you will have up to 30 minutes, including time for questions.  You must turn in an outline of your talk as well as copies of your visual materials.  I can probably help you by bringing in materials that can be used for demonstration purposes.
Oral presentation #2: May 5 and 7.  This will be a presentation of your final paper (described below).  Graduate students: present your paper as if you were at a scientific conference (with additional background information).  You will have up to 30 minutes, including time for questions.  Again, turn in an outline for your talk as well as copies of your visual materials.
Final paper: Due by May 15.  Undergraduates: write a short (5-10 page) research paper on a subject not covered in the class.  Incorporate at least two recent papers from scientific literature.  Graduate students: also report on a subject not covered in the class, BUT there’s a TWIST… you will concentrate your efforts on a single paper from the scientific literature.  You will prepare an introduction as to why you chose this particular paper, conduct a critical review of this paper, and then re-design an experiment and/or re-analyze some data presented in this paper.

LIST OF HELPFUL TEXTBOOKS (NONE REQUIRED; * indicates on reserve at library):

* Gage, J. and P. Tyler. 1991. Deep-sea biology: a natural history of organisms at the 
deep-sea floor. Cambridge: Cambridge UP.
Lalli, C.M. and T.R. Parsons. 1993. Biological oceanography: an introduction. Oxford: 
Pergamon.

Mann, K.H. and J. Lazier. 1991. Dynamics of marine ecosystems: biological-physical 
interactions in the oceans. Boston: Blackwell Scientific.

Niesen, T.M. 1982. The marine biology coloring book. New York: Barnes and Noble.

* Nybakken, J. 1993. Marine biology: an ecological approach, third edition. NOTE: there 
is a fourth edition now. New York: HarperCollins.

* Zedler, J.B. 1982. The ecology of southern California coastal salt marshes: a 
community profile. FWS/OBS-81/54. Fish and wildlife service technical report.

