Study Questions for Silver Fir, Mountain Hemlock, Subalpine Fir, and Alpine Ecoregions
January 30 and February 4, 2008
These questions are written as STUDY QUESTIONS – to point you toward concepts and information that I feel is especially important. They should NOT be taken as representative of what exam questions will look like! Study questions are meant to focus you on areas of knowledge that are particularly important, while exam questions will often be designed to have you apply and extend your knowledge to new situations. 
Special Note: In a few places below I have asked you to think about the effects of climate change on certain aspects of the ecoregions we are learning about. In class we discussed these in a limited fashion. I would expect you to use these in-class discussions and some general extrapolations from your knowledge about how these ecosystems work to formulate general responses. We will go into more detail on these types of questions later in February.

Silver Fir Ecoregion

1. Describe the combination of climatic factors that make Silver Fir Ecoregion forests different from the Western Hemlock forests at lower elevation and Mountain Hemlock forests at higher elevations.
2. Why are Silver fir forests lower in productivity than the forests of the Western Hemlock Ecoreigon? Would you expect the primary productivity of wetlands in the Silver Fir ecoregion to be more, less or equal to wetlands in the Western Hemlock region? Why? (Hint: consider what environmental factors make wetlands so productive and how these might differ between ecoregions)
3. Would you expect fire to have a greater, lesser, or equal role in maintaining biological diversity in the Silver Fir ecoregion as compared with the Western Hemlock ecoregion? Explain. 

4. Why is there so much woody debris in Silver fir forests despite the relatively low productivity of these forests? Why is this woody debris important for the forest ecosystem? How might a warmer environment affect the amount of woody debris in Silver fir forests?
Mountain Hemlock Ecoregion

1. Describe the combination of climatic factors that make Mountain Hemlock Ecoregion forests different from the Silver Fir forests at lower elevations.

2. Explain the roles that snow plays in the diversity and productivity of Mountain Hemlock forests and meadows.

3. What disturbances are important in this ecoregion and how might a warmer climate influence such disturbances (assuming no change in amounts and timing of precipitation – only warmer conditions)?

Subalpine Fir Ecoregion

1. Describe the combination of climatic factors that make Subalpine Fir Ecoregion forests different from Mountain Hemlock forests at similar elevations. Why is the climate different even though these ecoregions occur at the same elevation?
2. I did not give you any data on the primary productivity of Mountain hemlock forests, so it will be difficult to make direct comparisons with Subalpine Fir forests. Using the environmental factors that we have been using in class which influence primary productivity, how might the differences in these factors between ecoregions affect a comparison of the primary productivity in the two ecoregions (subalpine fir and mountain hemlock). 
3. I the climate were to get warmer and drier, would you expect subalpine fir forests to expand into the meadows of the upper end of this ecoregion? Explain.

Alpine Ecoregion
1. What is the fundamental distinction between the alpine ecoregion and subalpine ecoregions?

2. What prevents trees from growing in the alpine? How might that change in a warming climate?
3. Snow and topography play critical roles in determining the types of different ecosystems in the alpine. Snow may have some direct influences on alpine organisms, but the major effects of snow and topography on the distribution of alpine ecosystems is through their effect on two key environmental factors. What two environmental factors do snow and topography affect that are mostly directly responsible for the diversity of ecosystem types? Explain how different alpine ecosystem types differ in regard to these two environmental factors.
4. Why might alpine organisms be under a greater threat with climate warming than organisms from the Silver fir or Shrub Steppe ecoregions? 
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