ESM 211: Applied Population Ecology

Winter 2008 

MW 8:30-9:45 Bren Hall 1424
Instructor: 
Bruce Kendall

4514 Bren Hall

x7539
kendall@bren.ucsb.edu

Office Hours: Wednesdays, 10-12
Course Web Page: http://www.bren.ucsb.edu/academics/course.asp?number=211

Population Viability Analysis (PVA) is the quantitative assessment of the extinction risk of a rare species (or an isolated population of a species).  PVA comprises a suite of population models that allow us to take biological information (habitat requirements, birth & death rates, population size) and make predictions about future population sizes.  Similar techniques can also be used for managing harvested species and invasive species, but the theory and applications are best developed for conservation problems.  Thus the theory, practice, interpretation and presentation of PVA will be the focus of the course.

Objectives: I would like you to come out of this class with a thorough understanding of 

· population monitoring programs: study design, data collection, data analysis 

· how to design population models from qualitative biological information 

· how to parameterize population models 

· how to use the population model to project the fate of the population under various management scenarios, and identify management actions that are most likely to be effective 

· how to cope with variability and uncertainty in all of the above 

· how to link the output of population models to management decision-making and social optimization tools.

You should emerge from the course with a toolbox that allows you to do population viability analysis, especially in conservation applications; and an understanding and collection of rules-of-thumb that will allow you to quickly assess technical reports or proposals regarding population management and monitoring.

 

Prerequisites

· ESM 201 or equivalent. 

· ESM 206 or equivalent. 

Readings

The textbook is Quantitative Conservation Biology: Theory and Practice of Population Viability Analysis, by Bill Morris and Dan Doak. This is a thorough coverage of the topic by two of the top experts in the field, and includes many real examples as well as detailed descriptions of the techniques.   The chapter readings associated with each lecture are indicated in the class schedule.  It will be useful if you’ve at least skimmed the reading before the lecture, and read it closely before the associated lab.

I will also provide supplementary readings throughout the course (most of these should be online).  
 

Homework & in-class activities

Population ecology is a quantitative subject, and the only way you can really learn it is by doing it. There will be a variety of exercises to get you working hands-on with the material. 

· We will sometimes have class in the GIS Lab, where we will work through some of the examples in the text together.  This will be a chance for you to get hands on experience doing these analyses with me there to answer both conceptual questions and help with the fiddly technical difficulties. 

· There will be three homework exercises that parallel what we’ve done together in lab, and one that prepares us for a discussion of a published PVA.   Where appropriate, you will be graded not only on your analyses but also on the clarity of your presentation – you should write a brief report, with tables, figures, and a description of what you did and what you found… not just masses of computer output! 

Files for homework exercises will be stored on the class webpage. 

 

Term Project
For the term project (which you will do in groups of 3), you will choose a published PVA that has been performed in Vortex, and enter the parameters of the model into the program.  You will run some standard analyses, which will allow us to make comparisons among all the projects, and perform sensitivity analyses and evaluate some scenarios.  I will provide more details on the specifics when the time comes.  You will prepare both an oral presentation (15 minutes) and a written report describing your results.

Computing
The textbook implements a lot of tools and examples in Matlab, the code for which is at www.sinauer.com/PVA or in the course directory.  However, Matlab is expensive outside the academic environment and is challenging to learn.  Instead we will be using Excel, with an addon called PopTools that makes it possible to do most of the analyses that we do for PVA.  To download a copy for your home computer, go to http://www.cse.csiro.au/poptools/.

There are two dedicated PVA software packages out there: VORTEX (http://www.vortex9.org/vortex.html) and RAMAS (http://ramas.com/).   VORTEX is free, and while it is actively supported, it is a bit tedious to use.  More importantly, it is not very flexible: it only works with age structured models (not size or stage), and is primarily designed to work with species that have relatively low per-capita reproduction.  It is mostly used by practitioners doing PVAs on mammals or birds.  It is installed on the lab computers, and we will do some exercises with it.
RAMAS is very expensive ($600 - $1600 for nonprofits) and is very user friendly (it has the best help system of any software I’ve ever seen).  It does demographic PVAs with any kind of structure, and the more expensive version provides some linkage to GIS to aid in developing spatial PVAs.    
If you are not a Bren student you will need to fill out paperwork to obtain a computer account so that you can use the computer resources here. 

 

Grading
	Class participation 
	30%

	Homework
	40%

	Project presentation and report
	30%


 

 
Schedule
	Day
	Date
	Location
	Topic
	Reading*
	Due dates

	Mon.
	Jan. 7
	1424
	Introduction; goals of population management; what is PVA, and how can it be used in conservation decision making?
	M&D 1
	

	Wed.
	Jan. 9
	1424
	Definitions of endangerment;  Causes and measures of population viability
	M&D 2
	

	Mon.
	Jan. 14
	1424
	Case study: gnatcatchers revisited
	Akcakaya & Atwood (1997)
	HW#1

	Wed.
	Jan. 16
	1424
	Count-based PVA
	M&D 3
	

	Wed.
	Jan. 23
	GIS
	LAB: Density-independent count-based PVA
	
	

	Mon.
	Jan. 28
	1424
	Density dependence and PVA
	M&D 4
	

	Wed.
	Jan. 30
	GIS
	LAB: Density-dependent count-based PVA
	
	HW # 2

	Mon.
	Feb. 4
	1424
	Principles of population monitoring; Population Sampling
	Elzinga et al., “Objectives”;

LS Mills, “Estimating population vital rates” (in courses directory)
	

	Wed.
	Feb. 6
	1424
	Accounting for measurement error
	M&D 5
	

	Mon.
	Feb. 11
	1424
	Building demographic PVAs
	M&D 6
	HW # 3

	Wed.
	Feb. 13
	1424
	Analyzing demographic models; sensitivity analysis
	M&D 7, 9
	

	Wed.
	Feb. 20
	GIS
	LAB: Demographic PVA with VORTEX
	
	

	Mon.
	Feb. 25
	1424
	Estimating vital rates
	M&D 8; Mills
	

	Wed.
	Feb. 27
	1424
	Spatial models and invasion
	
	HW # 4

	Mon.
	Mar. 3
	1424
	Spatial PVA; or fisheries
	M&D 10,11
	

	Wed.
	Mar. 5
	1424
	Project Presentations
	
	

	Mon.
	Mar. 10
	1424
	Project Presentations
	
	

	Wed.
	Mar. 12
	1424
	Project Presentations
	
	

	
	
	
	
	
	

	Fri.
	Mar. 14
	
	
	Final project report due at 5 PM

	
	
	
	
	
	


	* "M&D" refers to chapters in the textbook


