Freshwater 650
Function & Evolution of Aquatic Invertebrates
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, Rm 365
Lc: MW 10:30 - 11:45 Sec. 401; La: W   12:00 - 2:45 Sec. 801

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

Description: Marine and freshwater invertebrate function, evolution, ecology and current topical discussion. 

Textbook; None/Optional

Learning Objectives: 
In the field of invertebrate biology 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 and reasoning process of science  to evaluate evidence critically—including evidence and conclusions in the primary scientific literature, articles about science in the popular press and other media outlets. 

Schedule:   

Week 1:

1) Course introduction; Introduction to aquatic invertebrates and their habitats (Phylogeny, origins, and evolution of aquatic invertebrates)

Introduce form and function, homologous structures, classification of organisms. 
2) The Protozoa: Prototype for metazoans. Sarcomastigophora, ciliophora. Assign discussion question 1.

Week 2:

1) PARAZOA & PLACOZOA.

The Sponges: Not protozoan but not yet metazoan. Efficiency road to the dead end. 
Physical support, motion, energy, reproduction.

2) PORIFERA. Local field trip: Invertebrate sampling for project and collection

Week 3:

1) CNIDARIA, Classes HYDROZOA, SCYPHOZOA, CUBOZOA. Discussion question 1 due. Assign discussion 2.
2) CNIDARIA, ANTHOZOA  The Cnidarians: Dual life strategies. The Metazoa: Multicellular life. 
Week 4:

1) Body cavities & invertebrate relationships. Evolutionary seed or evolutionary dead end.  
2) CNIDARIA continued; CTENOPHORA. Local field trip: Invertebrate sampling for project and collection

Week 5:

1) PLATYHELMINTHES. The Flatworms: Nervous system evolution and regression. The Nemerteans: It’s one-way traffic.
2) PLATYHELMINTHES. Student projects. Discussion question 2 due. Assign discussion question 3.

Week 6:

1) NEMERTEA, GNATHOSTOMULA, NEMATODA (retain flatworm characteristics)

2) Exam I
Week 7:

1) SIPUNCULA thru ANNELIDA (protostome schizocoelomate). The Annelids: Metamerism, A beautiful idea. 

ANNELIDA, Class POLYCHAETA 
2) ANNELIDA: Class CLITELLATA -OLIGOCHAETA, HIRUDINEA.  Discussion question 3 due. Assign discussion question 4.
Week 8:

1) ANNELIDA cont.
2) Germ tissue development. Body cavity evolution. Discuss Evolution handout & presentations. Local field trip: Invertebrate sampling for project and collection

Week 9:

1) MOLLUSCA: POLYPLACOPHORA, GASTROPODA. 
2) POLYPLACOPHORA, GASTROPODA. Cont. Discussion question 4 due. Assign discussion question 5.
Week 10:

1) MOLLUSCA classes BIVALVIA, CEPHALOPODA. The Mollusks: Small food is good.
2) Exam II 
Week 11:

1) ARTHROPODA class UNIRAMIA. Brief introduction to non-aquatic Arthropoda: A high flying subject. 

2) CRUSTACEA; Discussion question 5 due. Assign discussion question 6.
Week 12:

1) Spring Break.

Week 13:

1) CRUSTACEA; TARDIGRADA. 
2) LOPHOPHORATES; The Lophophorates: The evolutionary dichotomy.
Discussion question 6 due.  
Week 14:

1) DEUTEROSTOMES, LESSER & ECHINODERMATA. 
2) Larvae, brooding and embryogenesis.

Week 15:

1) ECHINODERMATA. The Echinoderms: evolutionary recall
2) DEUTEROSTOMES: HEMICHORDATA & CHORDATA

The Lesser Deuterostomes: Humble chordate beginnings.
Week 16: Exam

Taxa Outline (general guideline) 
The Protozoa 


Phylum Sarcomastigophora 




Subphylum Mastigophora



Class Phytomastigophora: Euglena, Volvox


Class Zoomastigophora: Trypanosoma, Giardia

Subphylum Sarcodina



Superclass Rhizopoda




Class Lobosa





Subclass Gymnamoeba






Order Amoebida: Amoeba, Entamoeba




Subclass Testacealobosa






Order Testacida: Arcella, Difflugia



Class Granuloreticulosa






Order Foraminiferida


Superclass Actinopoda




"Class" Radiolaria (actually 3 classes)




Class Heliozoa: Actinosphaerium

Phylum Ciliophora



Subclass Gymnostomata: Didinium


Subclass Suctoria: Ephelota


Subclass Hymenostomata (Holotrichia): Paramecium


Subclass Peritricha: Vorticella


Subclass Spirotrichia




Order Heterotrichia: Stentor



Order Hypotrichia: Euploites
The Sporozoans


Phylum Apicomplexa




Subclass Gregarina




Subclass Coccidia: Plasmodium, Cryptosporidium
The Metazoans


Phylum Porifera



Class Calcaria Leucosolenia, Grantia (=Scypha, Sycon)



Class Hexactinellida



Class Demospongiae 




Family Spongillidae



Family Spongiidae


Class Sclerospongiae


Phylum Cnidaria



Class Hydrozoa: 




Order Hydroida





Gonionemus





Craspedacusta




Hydra





Aglaophenia





Obelia



Order Siphonophora





Physalia


Class Scyphozoa: Aurelia




Cassiopea


Class Anthozoa: Metridium



Subclass Alcyonaria





Tubipora




Gorgonian coral - Sea fans




Subclass Zoantharia





Metridium





Fungia

Phylum Ctenophora: Pleurobrachia

Phylum Platyhelminthes



Class Turbellaria 




Order Acoela




Order Rhabdocoela




Order Lecithoepitheliata




Order Tricladia, Planaria



Order Polycladia



Class Monogenea



Class Trematoda: Clonorchis, Fasciola


Class Cestoda: Taenia

Phylum Rhynchocoela (=Nemertea)


Phylum Gastrotricha


Phylum Rotifera

Phylum Gnathostomulida


Phylum Acanthocephala

Some minor phyla:


   Phylum Loricifera


   Phylum Priapulida


   Phylum Kinorhyncha

Phylum Nematoda: Ascaris, Necator, Trichinella, Trichuris
Phylum Sipuncula: Phascolosoma
Phylum Annelida



Class Polychaeta: Nereis, Amphitrite, Chaetopterus,

   




   Aphrodita, Arenicola


Class Clitellata




Subclass Oligochaeta



Subclass Hirudinea

Phylum Mollusca



Class Polyplacophora



Class Gastropoda




Subclass Prosobranchia Haliotis, Turbo



Subclass Opisthobranchia (nudibranches)




Subclass Pulmonata (limpets and other snails)



Class Bivalva (=Pelecypoda)




Subclass Pteriomorphia Mytilus, Pecten, Ostrea



Subclass Palaeoheterodonta





Family Unionidae (most large freshwater forms)




Subclass Heterodonta Ensis, Mya, Teredo, Dreissena


Class Cephalopoda



Class Scaphopoda


Phylum Tardigrada

Pyhlum Pogonophora

Phylum Onychophora: Peripatus

Phylum Arthropoda: Crustacea

Phylum Ectoprocta (=Bryozoa)



Class Phylactolaemata: Plumatella


Class Gymnolaemata: Bugula

Phylum Branchiopoda: Lingula, Terebratella

Phylum Chaetognatha: Sagitta

Phylum Echinodermata



Class Stelleroidea



   Subclass Asteroidea



   Subclass Ophiuroidea



Class Echinoidea



Class Holothuroidea



Class Crinoidea


Phylum Hemichordata


Phylum Chordata


   Subphylum Urochordata

   Subphylum Cephalochordata


   Subphylum Vertebrata (non-invertebrate group)

Exam Schedule:
Lec & Lab Exam I: October 7
Lec & Lab Exam II: November 17
Integrated Final: Exam week, December 16 -23. To be announced

Point Distribution: Each Lec, Lab, and Final Exam are 100 points; total 500 points.

Exams will be definition, short answer, and will cover material for associated period.

Graduate Student Requirement:
      Graduate students are required to complete the following assignments:


1.  Lead undergraduate discussion/study groups in invertebrate biology. 


2.  Prepare lab logistics (with  instructor).


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

Graduate Student Grading:
Graduate student grade will be based on the regular exams (above, 500 points) and additionally on 75 points allocated to each requirement above (225 points), for a total of 725 points.  
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. Attendance is expected and mandatory.
2. There is no make-up for field trips or laboratory. Missed lecture notes must be gathered

         from your study group. 

3.  Return all equipment and slides to their proper location and clean your space of debris

     and refuse.
4.  Please discuss any special circumstances with your instructor. 
1

