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Catalogue description:

BIOL 536 Ichthyology  (4:3:3)  Prerequisites: ecology course, or permission of instructor.  Studies systematics, evolution, physiology, ecology, and behavior of fishes.  Lab time used for field trips, practice in identifying species, and hands-on experience with lecture subjects.

BIOL 536, Ichthyology

Syllabus

Goals and Expectations: 

Ichthyology is an exciting and specialized area of research in zoology.  New species are being discovered on a regular basis and knowledge from the practice of ichthyology is being applied to issues in resource management, biodiversity and habitat conservation, archeology, and human society.  This goal of this course is to establish a foundation of knowledge on the architecture, classification, diversity, and evolution of fishes.  We will also learn and appreciate aspects of the ecology of fishes along the way, but for more thorough coverage, students are encouraged to take my course in Fisheries Ecology and Management (TBA).  

Although the primary approach will be the presentation of material during lecture periods, demonstration, discussion and independent work (in and outside of class) will be equally important.  Due to our location and due to the DC-area need for employees with knowledge of local fish fauna, we will focus on fishes in the Chesapeake Bay watershed and nearby coastal environments.  Students will be expected to identify these fishes by their Latin name and higher classification (e.g., family and order) from memory.  The lectures will serve as an information resource, and examinations of this material will require you to assemble and synthesize this information through critical thinking.  Likewise, the laboratory part of this course will require you to apply information from lecture for first-hand demonstration of the material.  Note, that the fish collection and the identification guides are open for your use and study during this course.  Please keep them in the collection room or the teaching lab, and please treat them with care so that future students can learn from these materials.  In general, open one jar at a time so that collections/species do not become mixed, and handle them carefully so as not to damage fins, scales, or other body parts.      

Texts
Helfman, G. S., B. B. Collette, and D. E. Facey. 1997. The Diversity of Fishes. Massachusetts, Blackwell Science, Inc. (required)

Cailliet, G. M., M. S. Love, and A. W. Ebeling. 1986. Fishes: A field and laboratory manual on their structure, identification, and natural history. California, Wadsworth Publishing.

Jenkins, R. E., and N. M. Burkhead. 1993. Freshwater fishes of Virginia. Bethesda, Maryland, American Fisheries Society.

Murdy, E. O., R. S. Birdsong, and J. A. Musick. 1997. Fishes of the Chesapeake Bay. Washington D. C., Smithsonian Institution Press.

Requirements 
1) You must possess a genuine interest in fish and or vertebrate diversity/evolution.

2) You will be asked to obtain (by any legal means) your own fish both for the osteology lab and for the soft anatomy lab (see below).

3) You will need your own dissection tools that minimally include forceps, scissors, scalpel, probe, and gloves (latex or nitrile).  

4) Notify me if you do not know how to swim.

5) Notify me if you have any known sensitivities to formalin or ethanol (preservatives that we will use for fish collections).

6) In order to learn about fish, we will have to capture and kill them.  Notify me if you are not willing to participate in this activity.

7) Personal floatation devices will be worn while we are working in boats.

8) Notify me as soon as possible if you have a disability that might affect your participation or performance in this course.  

9) You are bound by the Honor Code of George Mason University.

10) Other requirements are as noted in the student handbook or as necessary at my request.  

Evaluation
1) Lecture – there will be 4 take-home style essay exams.

2) Conservation Biology Project – This entails a short paper (3 to 5 pages, w/ references) and 13 minute PowerPoint presentation at the end of the semester.  Topics can be selected from the list below or you can develop you own topic with approval from me.    

3) Laboratory – there will be a practical examination on the fishes of the Chesapeake Bay watershed and fish anatomy; skeletal preparation projects that will require you to identify bones from a list that I will provide; soft-anatomy dissection projects; and identification of unknown fishes from field trips and other collections.  There will be 4 field trips (3 collection trips and one trip to the Smithsonian NMNH).

Assignment







       max. pts.

Take home exams (4 @ 100pts. ea.)





400

Conservation Biology Project (100 pts. ea. for paper and presentation)

200

Fish ID and anatomy lab practical





200

Skeletal Preps







100

Fish identification (group grade)





200

(= [# species identified correctly / total # of species identified] x 200)

Participation/Attendance






200

      Total








1300
Conservation Biology Project Suggested Topics
1. Fisheries as an extinction mechanism. Examples:

     a. Caviar and the Caspian Sea – who will go extinct first, the fish or the fisheries?

     b. Can artisanal fisheries cause extinction?

     c. Are we missing the boat on by-catch?  Or, are non-target species at risk?

2. Effects of habitat alteration on fish populations. Examples:

     a. Those damn dams: Can salmon live without rivers?

     b. Imaginary boundaries: What makes a successful marine protected area?

     c. Second-hand plumes: How much have mine drainage and acid rain contributed to fish biodiversity declines?

3. Introduced species. Examples:

     a. Celebrity death match: BassMasters versus ESA. What’s the problem here?

     b. What do people do and what should we do once a non-native species has become established? 

     c. Aquariums and hobbyists – Do the benefits of learning and aesthetics outweigh the risks of accidental introductions? 
Obtaining Fish for Lab
There are several options, and we have space to store these frozen in the collection room.  The specimens should be obtained fresh and whole, and no two students should have representatives from the same family.  Choose from the lists below and coordinate your choices with the other students and me.  Sometimes whole fish are available at local supermarkets, but you can also visit more specialized stores or (better yet) make a visit to a commercial wholesaler in the area or marina and see what you can find.  If there is a particular species that you would like to obtain, I may be able to help you find it through alternative sources.  For these labs, bigger is better.

Osteology Lab Suggestions
Semionotoformes – Gars

Amiiformes – Bowfin

Osteoglossomorphs – bony tounges (e.g., ‘knife fish’ in the aquarium trade)

Ostariophysi – includes minnows, catfishes, and koi

Esociformes – pikes, pickerels

Salmoniformes – salmon, trout

Gadiformes – cod

Lophiiformes – goosefish

Perciformes – check family, 9k+ species here. Suggestions:

  Moronidae: Striped bass, white perch

  Centrarchidae: largemouth & smallmouth bass

  Pomatomidae: bluefish

  Sciaenidae: drum, croaker, spot, weakfish

  Serranidae: black seabass

  Scombridae: tunas, mackerels

Pleuronectiformes – summer flounder

Tetraodontiformes – triggerfishes

Soft Anatomy Lab 
- an additional specimen of category = any of the above; plus, at least one volunteer to find an elasmobranch specimen – shark, skate, or ray.

Fall ’06 Ichthyology Course Schedule (subject to change as necessary)
Week 1

29 Aug – Syllabus, Expectations & Introduction to Ichthyology

31 Aug – Systematics & Taxonomy

Week 2

5 Sep – Form & Locomotion 

7 Sep – Feeding, Growth & Reproduction

Week 3

12 Sep – Homeostasis, Respiration & Metabolism (Last day to drop-add w/o penalty)

14 Sep – Soft anatomy lecture / Fish dissection lab 

16 Sep – Coastal fishes, field trip 

Week 4 – Take Home Exam 1 Due

19 Sep – Sensory Systems / Fish identification practice

21 Sep – Behavior & Communication

Week 5 – Mid-term grade reporting week

26 Sep – Osteology lecture / Begin skeletal preparations

28 Sep – Intra- and inter-specific associations

29 Sep – Last day to drop w/o academic penalty

30 Sep – Freshwater stream fishes, electro-fishing in local streams

Week 6

3 Oct – Early Life History / Fish identification practice

5 Oct – Juvenile and Adult Life History

Week 7

10 Oct – Post-Columbus day holiday, i.e, no class

12 Oct – Evolutionary History of fishes

14 Oct – Tidal freshwater fishes, Gunston Cove field trip

Week 8 – Take Home Exam 2 Due

17 Oct – Condrichthyes / Fish identification practice

19 Oct – Extant Primitive Fishes

Week 9

24 Oct – Teleosts I

26 Oct – Teleosts II

Week 10 – Field Trip to Smithsonian (exact time&day TBA)

31 Oct – In-class time for work on skeletal preparations

2 Nov – Smithsonian Field trip

Week 11

7 Nov – guest lecture, Dr. R. Dean Grubbs (VIMS)

9 Nov – TBA

Week 12 – Take Home Exam 3 Due 

14 Nov – Freshwater Zoogeography and assemblages  

16 Nov – Marine Zoogeography and assemblages

Week 13 

21 Nov – Skeletal Preparations Due 

23 Nov – Thanksgiving recess

Week 14

28 Nov – Fish Identification & Soft Anatomy Laboratory Practical

30 Nov – Darwin’s Grab Bag – Special habitats and adaptations

Week 15 – Fish Identifications Due

5 Dec – TBA

7 Dec – Fish Conservation Biology presentations / term papers also due 

12-19 Dec – Final Exam Period: Take Home Exam 4 Due










