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Biology 300                        
       GENERAL ECOLOGY                        
       Spring 2005
Class meetings: 11:00-11:55 am MWF (C212 Brumbaugh Academic 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).

Course description:  Examines the interactions of living organisms with their physical, chemical and biotic environments.  Special attention is given to the environmental, biological, and historical factors affecting the distribution, abundance, adaptations, and diversity of species in natural communities.  This course deals with “ecological principles”, and as such complements the Introduction to Environmental Science and Studies course, which deals with “environmental issues”.  Further information about this course (e.g., the laboratory, our in-house journal - the Journal of Ecological Research, and our Wallops Island field trip can be found at the Juniata Ecology web page (http://departments.juniata.edu/biology/eco).  Prerequisites: Biology I and II and Chemistry/Biology Laboratory I and II, or permission of instructor.  

Course activities:  Interactive group learning will be important.  Lectures and demonstrations will give background information.  Further exploration of various topics in ecology will occur in student discussions, projects and presentations.

Reading material:  The required texts are Ecology: The Experimental Analysis of Distribution and Abundance, 5th edition (2001) by Charles J. Krebs, and A Primer of Ecology, 3rd edition (2001) by Nicholas J. Gotelli.  Useful information and activities (e.g., glossary, web links, self-quizzes, and learning exercises) can also be found at “The Ecology Place” (http://www.ecologyplace.com). You will need to use the access code given with your copy of the book by Krebs to access this website.  Your instructor will also give you a password to access the Syllabus Manager on this site, as well.  Recommended books include: On the Origin of Species (1859) by C. Darwin, A Sand County Almanac (1949) by A. Leopold, Discordant Harmonies: A New Ecology for the Twenty-First Century (1990) by D. B. Botkin, The Diversity of Life (1992) by E.O. Wilson, EcoBeaker 1.0: An Ecological Simulation Program by E. Meir (1996), and Biogeography, 2nd edition by J.H. Brown and M.V. Lomolino (1998).  Other assigned readings will be on the internet, P: drive, or on reserve in the library.   

Assignments, exams and grades:

( Three exams including final exam (55%). Exam 1 = 15%, Exam 2 = 15%, Final Exam = 25%.

( Occasional homework on quantitative ecology problems (0%, but problems may reappear on exams.  Also, I shall be especially impressed if you are able to use quantitative reasoning, including mathematical models, to answer extra-credit questions on the exams, or to explain specific ecological processes in your essays or group presentations).  Homework will be based largely on problems considered in A Primer of Ecology by N.J. Gotelli, and on computer exercises in the “The Ecology Place” and in EcoBeaker 1.0 by E. Meir.

( Participation in discussions, group presentations and other class activities (20%).  

( One essay (15%):  One of the following two topics should be considered in this essay.  The first option requires that you describe the factors affecting the distribution and/or abundance of a specific population or species of your choice.  Relevant evidence (experimental, descriptive, comparative, or otherwise) supporting your points must be included.  The second option requires that you describe a specific interaction or set of interactions between species in an ecological community.  The effect(s) of this/these interaction(s) on the abundance, distribution, behavior, morphology, physiology, life histories, and/or diversity of the species involved should be emphasized.  The essay need not be long, but should be well thought out and well documented.  Length may vary from 5-15 pages (text only). The essay will be due on Reading Day (May 4).  However, I urge you to submit a rough draft by April 22nd so that I can help you to improve your essay.  Extra credit will be given to those who turn in their final essays by midterm (March 4)

( Attendance (10%). Since group learning is an important part of this course, attendance is essential.  You will receive credit toward your attendance grade each time you attend class.  The last day a student may withdraw from this course is midterm (March 4).

Schedule of activities and readings:

DATE
TOPIC






READING
(TEP = “The Ecology Place” activity)

(K = Krebs; G = Gotelli)               

ORIENTATION
Jan. 17

Introduction





In-class readings A & B; 



Discussion: What is ecology? 



K: Ch. 1 (pp. 2-11);



Some basic ecological and evolutionary terms
Readings #1 & #2



and concepts








Jan. 19,
The nature of ecological research


In-class readings C & D;

21

Discussion:  How does one ask and answer 

K: Ch. 1 (pp. 11-15); Ch. 2
questions in ecology?




(pp. 17-22); Ch. 27 (pp. 565-567)
(TEP: Ch 1 - The Process of Science;  


G: To the Student (pp. xx-xxi); 



(TEP: Ch 9 - Exploring Interactions)


Reading #3
Jan. 24,
Major features of the distribution of life:

K: Ch. 7 (pp. 86-88); Reading #4

26, 28

Ecological and historical effects


(TEP: Ch 9 – Major terrestrial biomes)  






FACTORS LIMITING THE DISTRIBUTION


OF POPULATIONS
Jan. 31

Discussion: What is a population?


K: Ch. 3; Ch. 8 (pp. 106-111) 


How to analyze distributions
Feb. 2

Dispersal ability




K: Ch. 4; Reading #5
Feb. 4

Habitat selection




K: Ch. 5; Reading #6
Feb. 7-14
Group presentations on effects of various 

K: Ch. 6 & 7; Ch. 28 (601-603); 
physical, chemical and biotic factors 
Reading #7; [Other references available on request]
Feb. 7:   Introduction (Dr. Glazier)





  Temperature (Group #1)







  Water availability (Group #2)







Feb. 9:  Water/soil chemistry: e.g., pH and/or




  salinity (Group #3);  Light, nutrients 




  and/or food availability (Group #4)




  Predation (Group #5)

  



Feb. 11:  Interspecific competition (Group #6)

                                      Parasitism, mutualism and/or 




  commensalism (Group #7)




  Human effects: e.g., pollution, over-




  harvesting, habitat alteration, and/or 




  species introductions (Group #8)



Feb 14:  Other factors and interactive effects 
Readings #8 & #9




  (Dr. Glazier)











  

Feb. 16 
Exam #1



FACTORS LIMITING THE ABUNDANCE


OF POPULATIONS 

Feb. 18
Relationships between distribution and abundance
K: Ch. 8 (pp. 111-113)

Estimating population density
K: Ch. 9; Appendix II (pp. 612-613)
Feb 21, 
Population statistics




K: Ch. 10, 11, 17 (pp. 305-309,
23, 25              Population growth and harvesting


318-325); Ch. 28 (pp. 583-590);








G: Ch. 1-3 

Feb. 28 -
Abiotic and biotic factors



K: Ch. 12-14
Mar. 16



Feb. 28:  Weather - plants (Groups #1)




   Weather - animals (Group #2)



Mar. 2:   Food availability and/or social 




   interactions (Group #3)




   Interspecific competition (Group #4)
G: Ch. 5



Mar 4:    Predation (Group #5)


G: Ch. 6




   Herbivory and/or parasitism (Group #6)



Mar 14 :  Human effects: (Group #7)


K: Ch. 17, 19 



   Intrinsic (biological) effects: e.g., body




   size, behavior, and/or genetic tendencies, 




   etc. (Group #8)



Mar. 16:  Other factors (Dr. Glazier)

Mar. 18    
Overview of population regulation


K: Ch. 16 

Mar. 21
Metapopulations




G: Ch. 4



EVOLUTION OF ECOLOGICAL ADAPTATIONS
Mar.  23,
Evolution of life histories



K: Ch. 2 (pp. 22-25); Ch. 10 (pp.
28




149-153); Ch. 12 (pp. 199-201);   



Reading #9
Mar. 30
Exam #2

Apr. 1, 4
Adaptations to stress: Energy budgets and

Reading #10 



the distribution & abundance of species


Apr.  6,
Coevolution: Adaptations to other species 

In-class reading E;

8, 11                (TEP: Ch 7 – Plant-animal interactions)  
K: Ch. 2 (pp. 25-26); Ch. 12 (pp. 201-202), Ch. 13 (pp. 228-231), 

Ch. 14 (pp. 235-242, 253-255), Ch.


15 (pp. 275-277);
Readings #9 & #11










ECOLOGICAL COMMUNITIES
April 13 
The nature of ecological communities


K: Ch. 20


Discussion:  What is a community?  How are 




communities studied?

April 15,
Relative abundance and diversity of species in
K: Ch. 22, 23 (459-463, 469-477)
20, 22

communities





Ch. 24 (501-508); Ch. 25 (pp. 533-

Organization of communities into functional guilds
534); Appendix IV (pp.  617-618)

(TEP: Ch 8 - Exploring island biogeography) 

G: Ch 7


(TEP: Ch 8 – Applying concepts of island biogeography)   










April 25
Food webs





K: Ch. 22 (pp. 463-469); Ch. 25 










(pp. 513-517); Ch. 26  

April 27
Species diversity and community stability:

K: Ch. 21, 23 (pp. 477-480), 

29                   Implications for conservation biology 

Ch. 24 (pp. 485-501); Ch. 28 (pp. 









603-606); 
Readings #12, #13 & #14


THE BIG PICTURE

May 2

Conceptual unification of ecology:


K: Ch. 26 (pp. 537-543);


From individuals to ecosystems


Reading #15



FINAL EXAM

Syllabus escape clause:  The above schedule is my best estimate of how the semester will proceed.  However, in the interest of flexibility I reserve the right to modify this schedule at anytime.  Changes will be prompted by student progress and feedback, as well as by the occurrence of special educational opportunities.  The schedule of exams and other assignments will not be changed without advance notice and discussion.
In-class readings:

A) “Defining Ecology”: Internet (WWW) document (1996) by the Institute of Ecosystem Studies, Millbrook, NY.(see also http://www.ecostudies.org/definition_ecology.html).
B) Excerpts from C. Elton (1935) Animal Ecology, MacMillan, New York.

C) “The Stream of Life”, pp. 13-15 in Storer, J.H. (1953) The Web of Life, New American Library, New York, NY.

D) “The Enduring Sea” by Carson, R. (1955). pp. 149-150 in Borland, H. (1969) Our Natural World, Lippincott, Philadelphia, PA. (originally from the Edge of the Sea).

E) “The Porcupine and the Marten” by Reid, M. (1864), pp. 580-585 in Borland, H. (1969) Our Natural World, Lippincott, Philadelphia, PA.
Readings on reserve in Beeghly Library:

In-class readings B-E.  

1)  "The Land Ethic", pp. 201-226 in Leopold, A. (1949) A Sand County Almanac, Oxford University Press, London.

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

3) “A View from a Marsh: Myths and Facts about Nature”, pp. 3-13 in Botkin, D.B. (1990) Discordant Harmonies: A New Ecology for the Twenty-first Century, Oxford University Press, New York.

4)  Chapter 4 on “The Clash with Evolutionists over Animal Geography” (pp. 52-59) in Colinvaux, P.A. (1973) Introduction to Ecology, Wiley, New York.

5)  Chapter 9 on “Dispersal” (pp. 261-293) in Brown, J.H. and Lomolino, M.V. (1998) Biogeography, Sinauer Associates, Sunderland, Massachusetts.

6)  “Habitat selection” by Ehrlich, P.R. et al. (1988) http://www.stanfordalumni.org/birdsite/text/essays/Habitat_Selection.html 
7)  Chapter 4 on “Distributions of Single Species” (pp. 61-94) in Brown, J.H. and Lomolino, M.V. (1998) Biogeography, Sinauer Associates, Sunderland, Massachusetts.

8)  Bonesi, L., Rushton, S. and Macdonald, D. (2002) The combined effect of environmental factors and neighbouring populations on the distribution and abundance of Arvicola terrestris. An approach using rule-based models. Oikos, 99, 220-230. 
9)  Skelly, D.K. (1997) Tadpole communities. American Scientist, 85, 36-45 

10)  McNab, B.K. (1973) Energetics and the distribution of vampires. Journal of Mammalogy, 54, 131-144.

11)  McPeek, M.A., Schrot, A.K. and Brown, J.M. (1996) Adaptation to predators in a new community: swimming performance and predator avoidance in damselflies. Ecology, 77, 617-629.

12) “Storm over the Amazon”, pp. 3-15 in Wilson, E.O. (1992) The Diversity of Life, Harvard University Press, Cambridge, Massachusetts.  

13) Daily, G.C. et al. (1997) Ecosystem services: benefits supplied to human societies by natural ecosystems. Issues in Ecology, 2: 1-18 (also can be found in P: drive under Biology/Glazier/ Ecology/Reading 13; or online: http://esa.sdsc.edu/issues.htm).
14) Naeem, S. et al. (1999) Biodiversity and ecosystem functioning: maintaining natural life support processes. Issues in Ecology, 4, 1-14 (also can be found in P: drive under Biology/Glazier/ Ecology/Reading 14; or online: http://esa.sdsc.edu/issues.htm).
    

15) Whitfield, J. (2004) Ecology’s big, hot idea. PLoS Biology, 2, e440 (can be found in P:drive under Biology/Glazier/Reading 15; or online http://www.plosbiology.org/plosonline/?request=get-document&doi=10.1371/journal.pbio.0020440).
Useful web pages:

Ecological Society of America:


http://esa.sdsc.edu/
Ecology Bulletin Board:


http://ecology.about.com/education/ecology/mpboards.htm?REDIR_404=yes&
National Center for Ecological Analysis and Synthesis:


http://www.nceas.ucsb.edu/fmt/doc?/frames.html
Biosphere 2 Center:


http://www.bio2.edu/
Ecology links:


http://www.uregina.ca/science/biology/liu/bio/Ecology-WWW.html
Ecological regions of North America:


http://www.cec.org/ecomaps/anglais/index.html
Aquatic Ecology:


http://www2.netdoor.com/~pinky/aquatic.htm

http://members.aol.com/labrid/labrid/images/marine_ecology_links.htm
Population ecology:


http://ecology.tqn.com/education/ecology/msub32.htm
Population models and software:


http://www.chemie.biologie.de/population.html

http://canuck.dnr.cornell.edu/misc/cmr/

http://www.mbr.nbs.gov/software.html

http://nhsbig.inhs.uiuc.edu/

http://dino.wiz.uni-kassel.de/model_db/mdb/populus.html

http://www.cs.umanitoba.ca/~popan/
Other ecological software:


http://www.okstate.edu/artsci/botany/ordinate/#software

http://evolution.uoregon.edu/~COMPARE/

http://nhsbig.inhs.uiuc.edu/wes/chi.html
Community ecology;


http://ccwf.cc.utexas.edu/~bogler/ecology/com_ecology.html
Landscape ecology and biogeography:


http://www.csu.edu.au/landscape_ecology/landscape.html
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