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Biology 301
 
   GENERAL ECOLOGY LABORATORY            
   Spring 2005
Meetings:  1:00-5:00 pm Tuesdays or Wednesdays (B307 Brumbaugh Science Center).

Instructor:  Dr. Douglas S. Glazier, Professor of Biology, Office: B313 Brumbaugh Academic Center, Office hours: 11:00-12:00 TTH, 4:00-5:00 MTH usually (to arrange meetings at other times send an e-mail message to “glazier@juniata.edu” or call 641-3584).

Laboratory assistants:  Tues. lab: Joli Sucy & Hannah Taylor; Wed. lab: Jenn Doughty & Eric Butler.

Laboratory description:  This laboratory aims to give you an introduction to ecological research in the following four ways.

First, as “warm-up” exercises, you will answer research questions already framed by the instructor.  Local springs will serve as model ecosystems for exploring the kinds of questions ecologists ask and the methods they use to answer them.  Students will work together as research teams to carry out original investigations on the physical, chemical and biotic factors affecting the distribution and abundance of species in springs.  You will also learn how to test hypotheses by using field experiments and comparative observations relating to the ecological distribution and evolutionary ecology of sexual reproduction in a “freshwater shrimp”.      


Second, as a next step in increasing your research ability, you will devise and attempt to answer your own questions concerning an ecological system already set up by your instructor, namely an arena of bird feeders and the wintering birds attracted to them.  You will formulate testable hypotheses about the foraging behavior of these birds.  This exercise will involve an overnight field trip at the Raystown Field Station. 


Third, you will learn about how ecologists model ecological systems by simulating the dynamics of population growth using the software Ecobeaker 1.0: An Ecological Simulation Program by Eli Meir (1996).  This software will also allow you to simulate the effects of interspecific competition and biological control agents on the dynamics of populations. 


Fourth, as a final step in becoming a budding ecologist, you will carry out your own independent research projects using organisms and/or ecological systems of your own choosing.  You will be encouraged to work on aquatic organisms and/or ecosystems because of their availability during the winter and early spring months.  But the major criterion for these projects will be the feasibility of their completion during 3-4 weeks using equipment and materials available at Juniata College.  You will write a proposal and give oral and written reports of your research.  Your final paper will be submitted to an in-house ecology journal, the Journal of Ecological Research (see the Juniata Ecology web page http://departments.juniata.edu/biology/eco).  

Near the end of the semester, we also plan to go on a 4-day field trip to the Wallops Island Marine Center in Virginia.  Here you will learn about several kinds of marine ecosystems, including benthic, intertidal, saltmarsh and dune habitats (see the Juniata Ecology web page noted above).  

Assignments, exams and grades:
( Laboratory participation, including completion of field notebook and weekly exercises (50%)

( Oral and written presentations of group project (40%)

( Field journal of marine ecology trip (or short essay on some aspect of marine ecology) (10%)

Note that I reserve the right to change these grading guidelines in response to student progress and unanticipated circumstances. 

Schedule of activities:
Date:


Topic:

Jan. 18/19
Introduction to this laboratory course and to spring ecosystems.

Sampling the biota and characterizing the environment of a hardwater warm spring.









Jan. 25/26

Sampling the biota and characterizing the environment of 





a hardwater warm spring.

Feb. 1/2

Finishing species (taxon) identifications and population-density estimates.  




The importance of transplant experiments in ecology. 





Effects of water chemistry on survival. 

Feb. 8/9

Observing results of transplant experiments.

Feb. 15/16
Evolutionary ecology of sex in a “freshwater shrimp” (Crustacea: Amphipoda). [see useful background reading on amphipods and sexual selection in my “Freshwater Spring” webpage:  http://faculty.juniata.edu/glazier/researchlink/rl2kpage3.html, and at the web page on “Sexual selection” by Paul Ehrlich et al. : http://www.stanfordalumni.org/birdsite/text/essays/Sexual_Selection.html 
Feb. 18/19
Foraging ecology of wintering songbirds: Special overnight (Fri.-Sat.) field trip to Raystown Field Station. [see useful background reading on optimal foraging theory on pages 225-227 in Krebs (2001) Ecology].

Feb. 22/23
Discuss results of studies on sexual selection in freshwater shrimp.

Start discussing group projects (ideas and references are available on request). 

Feb. 25/26
Foraging ecology of wintering songbirds: Special overnight (Fri.-Sat.) field trip to Raystown Field Station.

Mar. 1/2
Ecobeaker simulations: “Competitive exclusion principle” and “Biological pest control” (Background reading in Chapters 12 & 18 in Krebs, 2001).



Continue planning group projects.

Mar. 15/16

Group-project proposals due.




Start group projects, or continue projects already started.  

Mar. 22/23

Group-projects

Mar. 29/30

Group projects.

April 5/6

Oral presentations at times TBA.
April 12/13

Rough drafts of project reports are due.  Beginning of peer review.
April 15-18
Marine ecology: 4-day (Fri.-Mon.) field trip to Wallops Island, Virginia. (Those students who cannot go on this trip will be required to write a short essay on some aspect of marine ecology.  This essay should be no more than 5 pages long). 

April 19/20
Structure of macroinvertebrate community in a hardwater warm spring, including analyses of trophic (functional guild) structure, species (taxic) diversity, and relative abundance of species (taxa) in relation to microhabitat.


Continue peer review of research reports.
April 26/27

Finish peer review of research reports.




Clean up.

May 3 


Final research reports due.



Syllabus escape clause:  The above schedule is my best estimate of how the semester will proceed.  However, bad weather and other unforeseen circumstances may necessitate adjustments.  Flexibility is especially important for a field ecology course! 

Recommended readings:

Ambrose, H.W. and Ambrose, K.P. (1987) A Handbook of Biological Investigation. Hunter Textbooks, Winston-Salem, North Carolina.

Esch, L.S. (1997) Quantitative Methods. Juniata College, Huntingdon, Pennsylvania.

McMillan, V.E. (1988) Writing Papers in the Biological Sciences. St. Martin's Press, New York. 

Medawar, P.B. (1979) Advice to a Young Scientist. Harper & Row, New York.

Pecheneik, J.A. (1997) A Short Guide to Writing about Biology. Addison-Wesley, New York.

Ecology laboratory manuals and books useful for ideas about individual projects:

Brewer, R. and McCann, M.T. (1982) Laboratory and Field Manual of Ecology. Saunders, New York.

Brower, J.E. and Zar, J.H. (1984) Field and Laboratory Methods for General Ecology. Brown, Dubuque, Iowa.

Cox, G.W. (1996) Laboratory Manual of General Ecology. Brown, Dubuque, Iowa.

Darnell, R.M. (1971) Organism and Environment: A Manual of Quantitative Ecology. Freeman, San Francisco.

Enger, E.D. and Smith, B.F. (1995) Field and Laboratory Activities in Environmental Science. Brown, Dubuque, Iowa.

Lynn, L.M. (1997) Environmental Biology and Ecology Laboratory Manual. Kendall/Hunt, Dubuque, Iowa.

Rolan, R.G. (1973) Laboratory and Field Investigations in General Ecology. Macmillan, New York. 

Slingsby, D. and Cook, C. (1986) Practical Ecology. Macmillan Education, London.

Wratten, S.D. and Fry, G.L.A. (1980) Field and Laboratory Exercises in Ecology. Arnold, London.

General references, and others useful for research ideas in aquatic ecosystems (especially springs):

Allan, J.D. (1995) Stream Ecology: Structure and Function of Flowing Waters. Chapman & Hall, London.

American Public Health Association (1985) Standard Methods for the Examination of Waste and Wastewater, 16th ed. APHA, Washington, D.C.

Barnes, J.R. and Minshall, G.W. (1983) Stream Ecology: Application and Testing of General Ecological Theory. Plenum Press, New York.

Barnes, R.S.K. and Mann, K.H. (1991) Fundamentals of Aquatic Ecology, Blackwell, Oxford.

Begon, M., Harper, J.L. & Townsend, C.R. (1996) Ecology: Individuals, Populations and Communities, 3rd ed. Blackwell, Oxford.

Botosaneanu, L. (1998) Studies in Crenobiology.  The Biology of Springs and Springbrooks,  Backhuys, Leiden.

Culver, D.C., Kane, T.C. & Fong, D.W. (1995) Adaptation and natural selection in caves.  The evolution of Gammarus minus. Harvard University Press, Cambridge, Massachusetts.

Cummins, K.W. & Klug, M.J. (1979) Feeding ecology of stream invertebrates. Annual Review of Ecology and Systematics, 10, 147-172.

Cummins, K.W. & Wilzbach, M.A. (1985) Field Procedures for Analysis of Functional Feeding Groups of Stream Macroinvertebrates. Appalachian Environmental Laboratory Contribution 1611, University of Maryland, Frostburg, Maryland.

Davidson, F.A. & Wilding, J.L. (1943) A quantitative faunal investigation of a cold spring community. American Midland Naturalist, 29, 200-209.

Dillard, G.E. (1999) Common Freshwater Algae of the United States. Cramer, Berlin.

Downing, J.A. and Rigler, F.H. (1984) A Manual on Methods for the Assessment of Secondary Productivity in Fresh Waters. Blackwell, Oxford.

Eddy, S. & Underhill, J.C. (1978) How to Know the Freshwater Fishes. Brown Company Publishers, Dubuque, Iowa.

Elliott, J.M. (1977) Some Methods for the Statistical Analysis of Samples of Benthic Invertebrates. Freshwater Biological Association Scientific Publication No. 25, Ambleside, England. 

Freilich, J.E. (1989) A method for tagging benthic macroinvertebrates. Journal of the North American Benthological Society, 8, 351-354.  

Glazier, D.S. & Gooch, J.L. (1987) Macroinvertebrate assemblages in Pennsylvania (U.S.A.) springs. Hydrobiologia, 150, 33-43.

Glazier, D.S. (1991) The fauna of North American temperate cold springs: patterns and hypotheses. Freshwater Biology, 26, 527-542.

Glazier, D.S. (1998) Springs as model systems for ecology and evolutionary biology: A case study of Gammarus minus Say (Amphipoda) in mid-Appalachian springs differing in pH and ionic content.  In: Studies in Crenobiology.  The Biology of Springs and Springbrooks (ed., L. Botosaneanu),  Backhuys, Leiden, pp. 49-62.

Glazier, D.S. (1999) Variation in offspring investment within and among populations of Gammarus minus Say (Crustacea: Amphipoda) in ten mid-Appalachian springs (U.S.A.) Archiv für Hydrobiologie, 146, 257-284.

Glazier, D.S. (1999) Freshwater spring. Research Link 2000 Project (funded by the National Science Foundation and sponsored by the Council on Undergraduate Research) (http://www.researchlink.ferris.edu/) (http://www.juniata.edu/~glazier/researchlink/rl2kpage1.htm)
Glazier, D.S., Horne, M.T. & Lehman, M.E. (1992)  Abundance, body composition, and reproductive output of Gammarus minus Say (Crustacea: Amphipoda) in ten cold springs differing in pH and ionic content.  Freshwater Biology, 28, 149-163.

Glime, J.M. & Clemons, R.M. (1972) Species diversity of stream insects on Fontinalis spp. compared to diversity on artificial substrates. Ecology, 53, 458-464.

Gooch, J.L. & Glazier, D.S. (1991) Temporal and spatial patterns in mid-Appalachian springs.  Memoirs of the Entomological Society of Canada, 155, 29-49.

Gregg, W.W. and Rose, F.L. (1985) Influences of aquatic macrophytes on invertebrate community structure, guild structure, and microdistribution in streams. Hydrobiologia, 128, 45-56.

Griffith, M.B., Perry, S.A. and Perry, W.B. (1995) Macroinvertebrate communities in headwater streams affected by acidic precipitation in the central Appalachians. Journal of Environmental Quality, 24, 233-238. 

Hairston, N.G. (1989) Ecological Experiments: Purpose, Design, and Execution. Cambridge University Press, Cambridge.

Hauer, F.R. and Lamberti, G.A. (1996) Methods in Stream Ecology. Academic Press, San Diego.

Hynes, H.B.N. (1970) The Ecology of Running Waters. University of Toronto Press, Toronto.

Iversen, T.M. (1988) Secondary production and trophic relationships in a spring invertebrate community. Limnology and Oceanography, 33, 582-592.

Krebs, C.J. (1989) Ecological Methodology. Harper Collins, New York.

Lee, R.E. (1995) Using microrespirometers to measure O2 consumption by insects & small invertebrates. American Biology Teacher, 57, 284-285.

Ludwig, J.A. and Reynolds, J.F. (1988) Statistical Ecology. Wiley, New York.

Mackareth, F.J.H., Heron, J. and Talling, J.F. (1978) Water Analysis. Freshwater Biological Association Scientific Publication No. 36, Ambleside, England.

Marriott, D.R., Collins, M.L., Paris, R.M., Gudgin, D.R., Barnard, C.J., McGregor, P.K., Gilbert, F.S., Hartley, J.C. & Behnke, J.M. (1989) Behavioural modifications and increased predation risk of Gammarus pulex infected with Polymorphus minutus. Journal of Biological Education, 23, 135-141.

Mason, C.F. (1981) Biology of Freshwater Pollution. Longman, Burnt Mill, England.

Merritt, R.W. and Cummins, K.W. (1984) An Introduction to the Aquatic Insects of North America, 2nd ed. Kendall/Hunt Publishing Company, Dubuque, Iowa.

Meyer, J.L. (1996) Beyond gloom and doom: ecology for the future. Bulletin of the Ecological Society of America, 77, 199-205.

Miller, J.D. & Buikema, A.L. (1977) The effect of substrate on the distribution of the spring form (form III) of Gammarus minus Say, 1818. Crustaceana Supplement, 4, 153-163.

Minckley, W.L. (1963) The ecology of a spring stream, Doe Run, Meade County, Kentucky. Wildlife Monographs, 11, 1-124.

Minshall, G.W. (1967) Role of allochthonous detritus in the trophic structure of a woodland springbrook community. Ecology, 48, 139-149.

Minshall, G.W. (1968) Community dynamics of the benthic fauna in a woodland springbrook. Hydrobiologia, 32, 305-339.

Newman, R.M. and Waters, T.F. (1984) Size-selective predation on Gammarus pseudolimnaeus by trout and sculpins. Ecology, 65, 1535-1545.

Odum, H.T. (1957) Trophic structure and productivity of Silver Springs, Florida. Ecological Monographs, 27, 55-112.

Peckarsky, B.L., Fraissinet, P.R., Penton, M.A. & Conklin, D.J. (1990) Freshwater Macroinvertebrates of Northeastern North America. Cornell University Press, Ithaca, New York.

Pennak, R.W. (1989) Freshwater Invertebrates of the United States, 3rd ed. Wiley, New York.

Prescott, G.W. (1980) How to Know the Aquatic Plants. Brown Company Publishers, Dubuque, Iowa.

Pielou, E.C. (1984) The Interpretation of Ecological Data. Wiley, New York.

Resh, V.H. and Rosenberg, D.M. (1984) The Ecology of Aquatic Insects. Praeger Publishers, New York.

Ross, M.J. & Ultsch, G.R. (1980) Temperature and substrate influences on habitat selection in two pleurocerid snails (Goniobasis). American Midland Naturalist, 103, 209-217.

Sabater, S. & Roca, J.R. (1990) Some factors affecting distribution of diatom assemblages in Pyrenean springs. Freshwater Biology, 24, 493-507.

Southwood, T.R.E. and Henderson, P.A. (2000) Ecological Methods, 3rd edition Wiley, New York.

Speight, D.C. & Chandler, C.M. (1980) A laboratory study of substrate and temperature preferences of three species of freshwater planarians (Turbellaria: Tricladida). Journal of the Tennessee Academy of Science, 55, 117-120.

Spencer, M. & Warren, P.H. (1996a) The effects of energy input, immigration and habitat size on food web structure: a microcosm experiment. Oecologia, 108, 764-770.

Spencer, M. & Warren, P.H. (1996b) The effects of habitat size and productivity on food web structure in small aquatic microcosms. Oikos, 75, 419-430.

Stern, M.S. & Stern, D.H. (1969) A limnological study of a Tennessee cold springbrook. American Midland Naturalist, 82, 62-82.

Strong, D.R. (1972) Life history variation among populations of an amphipod (Hyalella azteca). Ecology, 53, 1103-1111.

Sutherland, W.J. (1996) Ecological Census Techniques. Cambridge University Press, Cambridge.

Teal, J.M. (1957) Community metabolism in a temperate cold spring. Ecological Monographs, 27, 283-302.

Thorpe, J.H. & Covich, A.P. (1991) Ecology and Classification of North American Freshwater Invertebrates. Academic Press, New York.

Tilly, L.J. (1968) The structure and dynamics of Cone spring. Ecological Monographs, 38, 169-197.

Underwood, A.J. (1997) Experiments in Ecology. Cambridge University Press, Cambridge.

Ward, J.V. (1992) Aquatic Insect Ecology, Volume 1: Biology and Habitat. Wiley, New York.

Ward, J.V. & Dufford, R.G. (1979) Longitudinal and seasonal distribution of macroinvertebrates and epilithic algae in a Colorado springbrook-pond system. Archiv für Hydrobiologie, 86, 284-321.

Ward, P.I. (1988) Sexual selection, natural selection, and body size in Gammarus pulex (Amphipoda). American Naturalist, 131, 348-359.

Weaver, J.S. & Sykora, J.L. (1981) Larval behavior and dispersion of Pycnopsyche luculenta (Betten) demonstrated by a unique tagging method (Limnephilidae: Trichoptera). Pp. 383-393. In: Proceedings of the 3rd International Symposium on Trichoptera (G.P. Moretti, ed.), Dr W. Junk, The Hague.

Wetzel, R.G. & Likens, G.E. (1979) Limnological Analyses. Saunders, Philadelphia.

Whitford, L.A. (1956) The communities of algae in the springs and spring streams of Florida. Ecology, 37, 433-442.

Wilhm, J.L. (1970) Some aspects of structure and function of benthic macroinvertebrate populations in a spring. American Midland Naturalist, 84, 20-35.

Williams, D.D. and Hogg, I.A. (1988) Ecology and production of invertebrates in a Canadian coldwater spring-springbrook system. Holarctic Ecology, 11, 41-54.

Wood, T.S. (1996) Aquarium culture of freshwater invertebrates. American Biology Teacher, 58, 46-50.

Wrona, F.J., Calow, P., Ford, I., Baird, D.J. and Maltby, L. (1986) Estimating the abundance of stone-dwelling organisms: a new method. Canadian Journal of Fisheries and Aquatic Sciences, 43, 2025-2035.

Wrona, F.J. & Davies, R.W. (1984) An improved flow-through respirometer for aquatic macroinvertebrate bioenergetic research. Canadian Journal of Fisheries and Aquatic Sciences, 41, 380-385. 

Wrona, F.J. and Dixon, R.W.J. (1991) Group size and predation risk: a field analysis of encounter and dilution effects. American Naturalist, 137, 186-201.

Yount, J.L. 1956 Factors that control species numbers in Silver Springs, Florida. Limnology and Oceanography, 1, 286-295.
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