Benthic Ecology 621
Syllabus

Jerry L. Kaster, Ph.D.

School of Freshwater Sciences
Great Lakes WATER Institute, 118

email: jlk@uwm.edu
Class location: Great Lakes WATER Institute, 3rd floor classroom

Lc: TR9:30 - 10:45 Sec. 401; La: R   11:00 - 1:50 Sec. 801

Office Hours: T 1:00-2:20 and by appointment; call, email or contact me during lab.

Class Description: Function, ecology, and evolution of freshwater and marine benthic systems. Syllabus topics will inter-relate freshwater and marine processes.
Course Objective: Student acquisition of comprehensive lecture information in benthic ecology coupled with field trip, laboratory assignments, and pertinent readings. 
Learning Objectives: In the field of benthic ecology, students will:

1. Demonstrate knowledge of fundamental scientific concepts, terminology, theories, and major figures and discoveries. 
2. Integrate this knowledge into larger contexts and applications. 

3. Understand and be able to perform the procedures for conducting scientific inquiries including observation, hypothesis testing, data collection and quantitative analysis.
4. Be able to communicate (in writing and speech) the results of scientific inquiry.
5. Think abstractly and consider innovative hypothetical situations. 

6. Use the procedures (including study design, appropriate and varied laboratory and field methods, and quantitative analysis) and reasoning processes of science to develop and increased understanding of benthic ecology. 

7. Use the procedures (1o field and lab) and reasoning process of science (1o lecture) to evaluate evidence critically—including evidence and conclusions in the primary scientific literature, articles about science in the popular press and other media outlets. 

8. Demonstrate the ability to evaluate the quality of scientific information on the basis of its source and the methods used to generate it. 

9. Demonstrate competency in using research equipment, laboratory and field techniques, computer tools (including use of software programs for data analysis and presentation, numerical analysis, and/or computer simulations) and be aware of emerging technologies and techniques. 

A. Introduction to Benthic Ecology 
      Week 1 (Sep 5-9)



Lec - Origin of the marine fauna and geological controls    Reading

Lec - Global tectonics – convergence, divergence, shear

Lab 1 - Laboratory protocol  
      Week 2 (Sep 12-16)


Lec - Shoreline dependency


Lec - Origin of the freshwater fauna


Lab 2 - Field Trip: Beach dynamics – South Shore 
B. Benthic geophysics 
     Week 3 (Sep 19-23)

Lec - Analysis of sediment types and distributions; Benthic boundary layers.


Lec - Flow near surfaces and "the law of the wall"; Mechanics of sediment transport

Lab 3 - Field Trip: Neeskay – noncohesive sampling (nearshore); weather day 
     Week 4 (Sep 26-30)


Lec - Non-cohesive sediment transport; Bedload transport; Suspended load transport

Lec - Cohesive sediment transport; Beach & mudflat distributions and dynamics

Lab 4 - EXAM 1 Oct 29
C. Benthic chemistry 
     Week 5 (Oct 3-7)


Lec - Diffusion and redox reactions in marine sediments

Lec - Biogeochemical Cycles/Chemical Equilibrium; Ion Complexes; Speciation 



Biological 

Lab 5 - Field Trip: Neeskay – cohesive sampling (offshore); weather day
     Week 6 (Oct 10-14)

Lec - Benthic Pump: Dynamic interface flux; Flux of organic matter/particulates to the 


benthos

Lec - Sedimentation and mixing rates: radionuclide profiles; Dynamics of pollutant 


transport in bays and estuaries. 

Lab 6 - Field Trip: Inland Lake - Nagawicka
D. Benthic biology 
     Week 7 (Oct 17-21)


Lec - Classification schemes: infauna, epifauna, aufwucks, etc.


Lec - Invertebrate reproduction and dispersal – ramification of global changes on 



shedding vs brooding and de novo colonization of freshwaters 

Lab 7 - Field Trip: Riverine systems – Cedar Creek

     Week 8 (Oct 24-28)

Lec - Macrofaunal feeding biology: “Is the guild concept useful?” Feeding guilds.

Lec - Benthic functional groups/guilds and competition

Lab 8 - Sample processing: Beach, psammon
     Week 9 (Oct 31-Nov 4)


Lec - Pelic soft-bottom benthic bioturbation

Lec - Models of Benthic Community Structure


Lab - EXAM 2  Nov 3

     Week 10 (Nov 7-11)


Lec - Benthic Pump: Vertical and horizontal energy shunting 

Lec - Explanations for high deep-sea diversity


Lab 10 - Sample processing and analysis: noncohesive samples
     Week 11 (Nov 14-18)


Lec - Predation: “Is predation more important on hard than soft substrates?”

Lec - Effects of benthic infauna on pore-water chemistry: slab and radial-diffusion 


models


Lab 11- Sample processing and analysis: cohesive samples
     Week 12 (Nov 21-25)

Lec - Riverine dynamics – Sytron, colonization cycle, hypopotamon impact on lakes and 


estuaries; Benthic-pelagic coupling


"Does benthic nutrient regeneration control pelagic production?"



"Does advected organic matter flux set both the magnitude and timing of

     
Fall Break (Nov 23-27)

     Week 13 (Nov 28-Dec 2)


Lec - Secondary production and succession?"

Lec - The effects of bioturbation on pollutant distributions; Effects of biota (infauna and 


microbes) on sediment transport and diffusive flux of pollutants

Lab 13 - Sample processing and analysis: Nagawicka
     Week 14 (Dec 5-9)


Lec - Dispersal of benthic larvae in flow. 

Lec - "Is benthic community structure controlled by differential larval dispersal and the 


physics of the benthic boundary?"

Lab 14 - Sample processing and analysis: Cedar Creek
     Week 15 (Dec12-16)


Lec 1 - Unique system dynamics: hyporheic, reef, deep sediment, high energy

Study Day (Dec 15)

Final Exam week begins
Books and Readings
Selected chapters or readings will be assigned on a weekly basis depending on areas that require greater understanding beyond the lecture or in areas that generated special interest from students. For example, if class discussions or a field experience indicate students need more information on grab hydraulics, Anastasios and McIntyre will be assigned.

Graduate student led discussions (below under Graduate Student Requirements) will center around selected research papers.
Access to all readings will be provided by the instructor. Additional literature may be added.   
Books (selected chapters)


Aller, J.Y., S.A. Woodin and R.C Aller (eds.) 2001. Organism-sediment interactions. University of South Carolina Press, 403 pp.

Bertness, M.D., S.D. Gaines and M.E. Hay (eds.) 2001. Marine community ecology, Sinauer Associates, 550 pp.

 

Boudreau, B.P. and B.B. Jorgensen (eds.) 2001. The benthic boundary layer: Transport processes and biogeochemistry. Oxford Univ. Press, 404 pp.

Anastasios Elefteriou, Alasdair McIntyre (eds) 2005, Methods for the Study of Marine Benthos. Blackwell, 440pp
Readings:

Gallagher ED, GB Gardner and PA Jumars (1990). Competition among the pioneers in soft bottom benthic succession: field experiments and analysis of the Gilpin-Ayala competition model. Oecologia 83: 427-442

Hawkins, C. P., J. P. MacMahon. 1989. Guilds: the multiple meanings of a concept. Ann. Rev. Entomol. 34: 423-451.

Jumars, P. A. and K. Fauchald. 1977. Between-community contrasts in successful

polychaete feeding strategies. Pp. 1-20 in B. C. Coull, ed., Ecology of marine benthos.

University of South Carolina Press, Columbia.

Jumars, P. A. and A. R. M. Nowell. 1984. Effects of benthos on sediment transport: difficulties with functional grouping. Cont. Shelf Res. 3: 115-130.
Jumars, P. A. 1993. Sediment transport and boundary layer structure. Chapter 15 (p. 265-279) in Concepts in Biological Oceanography, An interdisciplinary primer. Oxford University Press, New York. 

Nowell, A. R. M., P. A. Jumars, and J. E. Eckman. 1981. Effects of biological activity on entrainment of marine sediments. Marine Geology 42: 133-153.

Nowell, A.R. M. and P. A. Jumars. 1984. Flow environments of aquatic benthos. Ann. Rev. Ecol. Syst. 15: 303-328. 
Peterson CH, Andre SV. (1980) An experimental analysis of interspecific competition among marine filter feeders in a soft-sediment environment. Ecology 61: 129-139

Rubenstein, D. I and M. A. R. Koehl 1977. The mechanisms of filter feeding: some theoretical considerations. Amer. Natur. 111: 981-994.

Woodin, S. A. and J. B. C. Jackson. 1979. Interphyletic competition among marine benthos. Amer. Zool. 19: 1029-1043.
Graduate Student Requirement

      Graduate students are required to complete the following assignments:


1.  Lead undergraduate discussion/study groups in geophysics, benthic chemistry and 

     benthic biology. 


2.  Prepare field trip staging logistics.

3.  Write a five page paper on a topic provided by the instructor.


4. Give a poster presentation of paper topic above to SFS faculty and students on

                 December 6. 
Graduate Student Grading
Graduate student grade will be based on the regular exams (below, 600 points) and additionally on 75 points allocated to each requirement above (300 points), for a total of 900 points.  
EXAM SCHEDULE
Lec & Lab Exam I: October 29
Lec & Lab Exam II: November 3
Integrated Final: Exam week, December 16 -23. To be announced
Point Distribution: Each Lec, Lab, and Final Exam are 100 points; total 600 points.
Exams 1 and 2 will be definition, short answer, and essay will cover material for associated period.
Integrated Final will be definition, short answer and integrated essay. The definition and short answer will cover material since last exam; the essay will be drawn from entire course. 

University Policies. Link to the Secretary of the University Web site (http://www.uwm.edu/Dept/SecU/SyllabusLinks.pdf) that includes the following University policies:

1. Students with disabilities. Notice to these students should appear prominently in the

syllabus so that special accommodations are provided in a timely manner.

http://www.uwm.edu/Dept/DSAD/SAC/SACltr.pdf

2. Religious observances. Accommodations for absences due to religious observance

should be noted.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S1.5.htm

3. Students called to active military duty. Accommodations for absences due to call-up of reserves to active military duty should be noted.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S40.htm

4. Incompletes. A notation of "incomplete" may be given in lieu of a final grade to a

student who has carried a subject successfully until the end of a semester but who,

because of illness or other unusual and substantiated cause beyond the student's control, has been unable to take or complete the final examination or to complete some limited amount of term work.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S31.pdf

5. Discriminatory conduct (such as sexual harassment). Discriminatory conduct will not

be tolerated by the University. It poisons the work and learning environment of the

University and threatens the careers, educational experience, and well-being of students, faculty, and staff.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S47.pdf

6. Academic misconduct. Cheating on exams or plagiarism are violations of the academic honor code and carry severe sanctions, including failing a course or even suspension or dismissal from the University.

http://www.uwm.edu/Dept/OSL/DOS/conduct.html

7. Complaint procedures. Students may direct complaints to the head of the academic

unit or department in which the complaint occurs. If the complaint allegedly violates a

specific university policy, it may be directed to the head of the department or academic

unit in which the complaint occurred or to the appropriate university office responsible

for enforcing the policy.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S49.7.htm

8. Grade appeal procedures. A student may appeal a grade on the grounds that it is based on a capricious or arbitrary decision of the course instructor. Such an appeal shall

follow the established procedures adopted by the department, college, or school in

which the course resides or in the case of graduate students, the Graduate School.

These procedures are available in writing from the respective department chairperson

or the Academic Dean of the College/School.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S28.htm

9. Final Exam. The final exam requirement, the final exam date requirement, etc.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S22.htm
10. Grading. Grading will follow University policy.

https://www4.uwm.edu/current_students/records_grades/grades.cfm#system 
Other Class Policies 
1.  There is no extra credit available for this course.
2.  Attendance is expected and mandatory. Arrival on time is required.
     There is no make-up for field trips or laboratory. Missed lecture notes must be gathered

     from your study group. 
3)  Excused absences must come from a medical doctor or university official stating the

     times and dates to be excused. 
4)  Return all equipment and slides to their proper location and clean your space of debris

     and refuse.
5)  Please discuss any special circumstances with your instructor. 
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