Biology 810: Analysis of Ecological Gradients (Spring 2009)
Dr. Keith Gido








208 Bushnell Hall








532-5088 (office); 532-6616 (lab)

e-mail: kgido@ksu.edu
web page: www.ksu.edu/fishecology/
Office hours: By appointment

Meeting times
Wednesday 12:30 – 3:20pm
Ackert Hall, Room 201

Objectives 

Quantifying patterns of species occurrences and abundance along ecological gradient is central to the field of ecology.  Because communities can have many species and those species responses to environmental gradients are often complex, characterizing these patterns can be challenging for ecologists.  Multivariate analyses have helped simplify these complex data sets and facilitate the interpretation of ecological data.  The objective of this course is to introduce students to a variety of statistical approaches for analyzing complex data.  This course will include lectures, paper discussions and computer laboratories designed to familiarize student with software (primarily R statistical package).  
Grading (350 total points) 

Homework (100 points) – Computer labs will generally involve manipulating a database, running a series of analyses, preparing graphics and interpreting results.  Student will present results from previous labs and discuss their results at the beginning of each class.    

Midterm exam (50 points) – Students will be given a data set and be responsible for conducting appropriate analyses, developing graphs and tables, and summarizing those results.

Written report (100 points) – Each student will be required to prepare a manuscript in which they have analyzed an ecological data set with the statistical tools presented in class.  Manuscripts should follow the format of Ecology and will include all basic components of a scientific paper (Abstract, Introduction, Methods, Results, Discussion, Literature Cited, Tables, Figures).  You should explore a number of different analytical techniques, but only present those that clearly represent the data.  Think about a hypothesis to test before you conduct your analysis!  

I would like you to limit your paper in the following ways:

1) Hard copy of all papers turned by April 29th.

2) DOUBLE SPACED 12 PT FONT.

3) Text should be no longer than 10 pages. 

Paper discussions and participation (100 points) – We will have weekly paper assignments (typically 1 or 2 papers) that will be discussed in class and include a series of “classic” multivariate statistical papers as well as contemporary papers using multivariate approaches.  Each week a different student will be responsible for selecting an article for discussion, in addition to assigned articles.  
Required Text
Jongman, R.H.G., C.J.F. Ter Braak, and O.F.R. Van Tongeren.  1995.  Data analysis in community and landscape ecology.  Cambridge University Press, New York.

Additional sources
Legendre, P. and L. Legendre.  2000.  Numerical Ecology, 2nd edition.  Elsevier Science, Amsterdam.

TerBraak, C.J.F. and P. Smilauer.  2002.  CANOCO 4.5, Reference Manual and CanoDraw for Windows User’s Guide: Software for Canonical Community Ordination (version 4.5).  Microcomputer Power (Ithaca, NY, USA), 500 pp.

Primer-E Ltd, 2002. Primer 5 for windows version 5.2 [computer program]. Plymouth Maine Laboratory, Plymouth UK.

PC-ORD for Windows. Multivariate Analysis of Ecological Data Version 5 (http://home.centurytel.net/~mjm/pcordwin.htm)

Tentative Lecture Spring 2009 Schedule for Analysis of Ecological Gradients (Biol 810)
	Date
	Topic
	Reading in Jongman
	Discussion Leader
	Discussion papers

	21-Jan
	Data manipulation 
	 
	 
	 

	28-Jan
	Distance measures
	pp. 176 - 186
	Gido
	Jackson et al. 1989; Welborn et al. 1996

	4-Feb
	Cluster analysis
	pp. 174 - 207
	James
	Cao et al. 2002

	11-Feb
	Indirect ordination
	pp. 91 – 135, 151 - 153
	Alyssa
	Clark 1993

	18-Feb
	Direct ordination
	pp. 135 - 173
	Kyle
	Palmer 1993

	25-Feb
	Variance partitioning
	 
	Steve
	Gribble and Anderson 1998

	4-Mar
	Classification (DFA, CART)
	 
	Joe
	De'ath and Fabricus 2000

	11-Mar
	Midterm Exam (take home)
	 
	 
	 

	18-Mar
	Spring Break 
	 
	 
	 

	25-Mar
	Spatial relationships (Mantel tests, Procrustes analysis)
	pp. 213 - 248
	Sheena
	Peres-Neto and Jackson (2001)

	1-Apr
	Hypothesis testing with multivariate statistics
	 
	Derek
	Chapman and Underwood 1999; Anderson and Willis 2003; Anderson 2001

	8-Apr
	Neural Networks
	 
	Alex
	 

	15-Apr
	Open
	 
	 
	 

	22-Apr
	Student presentation of projects
	 
	 
	 

	29-Apr
	Student presentation of projects: Independent project due today
	
	 
	 Joe, Steven, Sheena, Kyle, James, Alex, Alyssa, Derick

	6-May
	Independent project due
	
	
	


