Fall 2014, Mon 9:15-11:50 am, AJM Johnson 223
Biology 524 001 (3 CR) - Frontiers in Landscape Ecology

 

Instructor: Dr. Andrew J. Hansen, 305A Lewis Hall, Telephone 994-6046, 

email hansen@montana.edu, Office Hours by appointment.

 

Course Description: A mark of excellence in science is publishing in scientific journals.  In this class, students and the instructor will jointly develop for publication a manuscript that synthesizes an important question in landscape ecology. Over the semester, we will: practice writing, review and synthesize current knowledge on the topic through discussion of key papers; prepare an outline for the publication; write and review drafts of each section of the paper; and finally format the paper for submission to a scientific journal.  The goal of the course is to give students experience in the key skill in science – science writing and publication.

Course Objectives:

1) Improve student’s science writing skills;

1) Synthesize current knowledge on an important topic in landscape ecology;

2) Gain experience in collaborative research and scientific writing by organizing the synthesis into a publishable manuscript;

3) Publish an important paper in ecology that can be listed on student's resumes.

Text Book
Schimel, J. 2011.  Writing Science: How to Write Papers That Get Cited and Proposals That Get Funded.  Oxford University Press, New York.

Class Format:  Class periods will initially focus on lecture and discussion on scientific writing.  Weekly assignments will be consistent with exercises in the text book. Class will increasingly transition to professor and student lead lectures and discussions on our topic for publication, writing sessions, and discussion/evaluation of written drafts.  

Grading: Criteria for grading are: performance on writing assignments, synthesis of readings, participation in class discussions, quality of manuscript sections written, effort contributed to the overall writing project.

Authorship: Order of authorship will be determined by the class based on standard scientific criteria.

Internet Resources: We will use D2L for class interactions.

Products of Previous Classes: 
Jones, D.A., A.J. Hansen, K. Bly, K. Doherty, J.P. Verschuyl, J.I. Paugh, R. Carle, and S.J. Story. 2009. Monitoring land use and cover around parks: a conceptual approach.  Remote Sensing of Environment 113:1346-1356.

Hansen, A.J., R. Knight, J. Marzluff, S. Powell, K. Brown, P. Hernandez, and K. Jones. 2005. Effects of exurban development on biodiversity: Patterns, mechanisms, research needs. Ecological Applications 15(6): 1893-1905.

Hansen, A. J., L. Baril, J. Watts, F.  Kasmer, T Ipolyi, R. Winton. 2010. Towards generality in fragmentation theory: Does ecosystem biomass predict edge effects?  Conservation Biology (not accepted).  
Manuscript Topic:  Is Whitebark Pine doomed under climate change?: Exploring windows of opportunity for an early climate responder

The Whitebark pine is a keystone tree species that dominates subalpine habitats in western mountains. Its pine nuts are a rich food source to the threatened Grizzly bear and other wildlife species. Thus, there is alarm over the forest die-off that is underway in these subalpine habitats. Many stands have undergone 70-90% mortality of cone-bearing whitebark pine trees.  This mortality is due to irruptions of mountain pine beetle, which are favored by warming winter temperatures.  Under projected future climate, the area of suitable habitat for Whitebark pine is projected to decline to 0-20% of that of today. Consequently Whitebark is the first tree to be designated candidate threatened species.   Many people are asking if restoration efforts are futile for a “doomed” species. 

The demography of Whitebark pine, however, is influenced by a complex array of interacting ecological factors and predicting outcomes under climate change have a high degree of uncertainty.  In this regard, the case of Whitebark pine may be illustrative of the complex analyses that will be required by ecologists for many species as climate change intensifies.  

The goal of this paper is to summarize the current state of knowledge on the factors that are likely to influence the viability of Whitebark pine under climate change and to evaluate potential “windows of opportunity” which would allow this species to remain viable under increasingly unfavorable climate.  The major factors that we will evaluate are:

· Physiological tolerances of WBP to climate, water stress, soils

· Fire and succession

· Community interactions among tee species: competition and facilitation

· Pests: mountain pine beetle and pine blister rust 

· Dispersal and seed predation by Clarks nutcracker, squirrels, bears
· Small population threshold effects on viability

Students will lead on each of these topics, summarize the current state of knowledge, evaluate prospects for viability of Whitebark pine, and identify research needed to reduce uncertainty.  We will weave together these topics into a BioScience-like review paper for submission by the end of the semester.  
Schedule

Aug 25

Course introduction, text book, overview of WBP
Readings

Text: Preface, Chapter 1.  
Keane, R.E., et al., 2012. A range-wide restoration strategy for whitebark pine (Pinus albicaulis). Gen. Tech. Rep. RMRS-GTR-279. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. Pages i - 34.   

Lecture and Discussion

Intro to class; overview of WBP issues

Assignment

Identify your focal WBP subtopic

Text exercise 2.1 

Sept 1

Story telling; Conceptual model of WBP limiting factors

Labor Day Holiday (Class will meet Tue Sept 2 9:20-11:50)

Reading

Text:  Chapter 2
Raffa, K.F., B.H. Auekema, B.J. Bentz, A.L. Carroll, J.A.Hicke, M.G. Turner, and W.H. Romme. 2008. Cross-scale drivers of natural disturbances prone to anthropogenic amplification: The dynamics of bark beetle eruptions. BioScience 58:501–517.
Westerling, A.L., M.G. Turner, E.A.H. Smithwickc, W.H. Romme, and M.G. Ryan. 2011. Continued warming could transform Greater Yellowstone fire regimes by mid-21st century.  PNAS 108: 13165–13170. 
Logan, J.A., W.W. MacFarlane, AND L. Wilcox. 2010. Whitebark pine vulnerability to climate-driven mountain pine beetle disturbance in the Greater Yellowstone Ecosystem. Ecol. Appl. 20:895–902.
Lecture and Discussion

Integrated view of WBP limiting factors

Assignment

Text Exercise 2.2

Review the literature in your WBP focal area and identify key readings for the class

Sept 8
Making a Story Sticky; Physiological ecology of WBP – Katie Ireland
Reading

Text:  Chapter 3

WBP papers

Lecture and Discussion

Physiological tolerances of WBP to climate, water stress, soils
Assignment

Text Exercise 3.1, 3.2
Sept 15
Class will Meet Tue Sept 6 at 9:20


Story Structure; WBP fire and succession – Kimberly Taylor
Reading

Text:  Chapter 4

WBP papers

Lecture and Discussion

WBP response to fire and succession

Assignment

Text Exercise 4.1, 4.2

Sept 22
The opening; WBP community interactions – Martha Jenkins
Reading

Text:  Chapter 5

WBP papers

Lecture and Discussion

WBP interaction with tree species: competition and facilitation

Assignment

Text Exercise 5.1-5.3

Sept 29
Focusing the problem; Mountain pine beetle – Ed Barge
Reading

Text:  Chapter 6

WBP papers

Lecture and Discussion

Mountain pine beetle interactions with WBP

Assignment

Text Exercise 6.1-6.2
Oct 6

Knowledge to be gained; Pine blister rust – Ed Barge and class
Reading

Text:  Chapter 7

WBP papers

Lecture and Discussion

Pine blister rust interactions with WBP

Assignment

Text Exercise 7.1-7.2

Oct 13

Presenting results; seed dispersal and predation - Andy
Reading

Text:  Chapter 8
WBP papers

Lecture and Discussion

Clark’s nutcracker, squirrels, bears 

Assignment

Text Exercise 8.1-8.2

Oct 20

The ending; Small population issues – Michiel Pillet
Reading

Text:  Chapter 9

WBP papers

Lecture and Discussion

Small population threshold effects on viability
Assignment

Text Exercise 9.1-9.2

Oct 27

Condensing; MS draft 1
Reading

Text:  Chapter 16

Lecture and Discussion

Outlining draft 1

Assignment

Write sections

Nov 3

Editing; Refining draft 1
Reading

Text:  Chapter 17

Lecture and Discussion

Review/revise draft 1

Assignment

Revise sections

Nov 10
 
Writing global science, Write draft 2
Reading

Text:  Chapter 19

Lecture and Discussion

Review draft 1

Assignment

Write draft 2
Nov 17

Peer Review, Final Tables, Figures, References
Nov 24

Final Edits, Letter to Editor, Submission
Dec 1

Final Edits, Letter to Editor, Submission
Dec 8

Schedule overrun
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