
Ecol 596L – Tropical Forest Ecology & Biogeochemistry, Fall 2010       (DRAFT1)
Partial list of possible discussion topics and some related readings 
Ecosystem development

1. How does the nutrient economy of an ecosystem develop, how does it structure vegetation types, and does this help us make predictions about tropical forest responses to anthropogenic disturbance?  
· Vitousek, Chadwick, Hedin et al (1999)  Changing sources of nutrients

during four million years of ecosystem development, Nature.
· Davidson et al (2007). Recuperation of nitrogen cycling in Amazonian forests following agricultural abandonment, Nature, 447:  995-998.
· O.L. Phillips.  Habitat association among Amazonian tree species: a landscape-scale approach

2. What determines the forest-savanna boundary?  

Community Ecology and Macroecology
3. Why are tropical forests so biologically diverse?  And does spatial/temporal structure matter?   

a. The Intermediate Disturbance Hypothesis

· J.H. Connell, 1978.  Diversity in Tropical Rain forests and coral reefs, Science
· Debate:   Hubbell et al. (1999), Light-Gap Disturbances, Recruitment Limitation, and Tree Diversity in a Neotropical Forest, Science 283: 554-557.
vs. Molino and Sabatier, 2001, Tree Diversity in Tropical Rain Forests: A Validation of the Intermediate Disturbance Hypothesis, Science
Broader Perspectives:
· Katriona Shea et al.  Moving from pattern to process: coexistence mechanisms under intermediate disturbance regimes  Ecology Letters 2004
· Chesson & Huntly. 1997.  The roles of harsh and fluctuating conditions in the dynamics of ecological communities.  Am. Nat. 150:  519-553.
· Wright, SJ.  Plant diversity in tropical forests: a review of mechanisms of species coexistence.  Oecologia, 130 (1): 1-14.

· Priyanga Amarasekare.  Competitive coexistence in spatially structured environments: a synthesis.  Ecology Letters, 2003
Neutral theory:  
· Hubbell (2001).  
· Bell (2001).  
b. Why are different species in tropical forests so widely dispersed? (and are they really?) (Janzen-Connell Hypothesis)

c. Phylogenetic structuring of tree communities

4. How do tropical trees allocate resources to support metabolism, structure, and growth?

a. Enquist, B.J. & Niklas, K.J. (2001). Invariant scaling relations across tree-dominated communities. Nature, 410, 655–660.
b. vs.   Muller-Landau, H. C., R. S. Condit, J. Chave, S. C. Thomas, S. A. Bohlman, et al. 2006. Testing metabolic ecology theory for allometric scaling of tree size, growth and mortality in tropical forests. Ecology Letters 9:575-588.
c. Papers by Malhi et al.; and Chambers et al.:  How does Carbon-Use efficiency (NPP/GPP) vary between Tropical vs. Temperatate forests, and why?
Ecophysiology

5. What is the seasonality of metabolism in tropical forests?
· Huete, A.R.; K. Didan, Y.E. Shimabukuro, P Ratana, SR. Saleska, L.R. Hutyra, W. Yang, RR. Nemani, R. Myneni (2006), Amazon rainforests green up with sunlight in the dry season, Geophys. Res. Lett. 33, L06405, doi:10.1029/2005GL025583.
· Doughty & Goulden et al. (2008).

· Saleska, S., H.R. da Rocha, B. Kruijt, and A. Nobre.  (2009) Ecosystem carbon fluxes and Amazon forest metabolism.  Book chapter for Amazonia and Global Change, World Scientific Publishing.  
6. Are tropical forests near a high-temperature maximum?
a. Clark et al;  and Doughty and Goulden (2008)  
b. vs.   Lloyd and Farquhar (2008)
Forests and Climate Change

7. What is the fate of Amazon forests under climate change?
· Betts RA, Cox PM, Collins M, Harris PP, Huntingford C, Jones CD, 2004. The role of ecosystem-atmosphere interactions in simulated Amazonian precipitation decrease and forest dieback under global climate warming, THEORETICAL AND APPLIED CLIMATOLOGY 78 (1-3): 157-175.

· Cox, P.M., P.P. Harris, C. Huntingford, R.A. Betts, M. Collins2, C.D. Jones, T.E. Jupp, J. A. Marengo, C.A. Nobre. 2008. Increasing risk of Amazonian drought due to decreasing aerosol pollution.  Nature, 453: 212-215.  doi:10.1038/nature06960
· Malhi, Y.,  Luiz E. O. C. Aragao, David Galbraithb, Chris Huntingford, Rosie Fisher, Przemyslaw Zelazowskia, 2009, Exploring the likelihood and mechanism of a climate-change-induced dieback of the Amazon rainforest, Proc. Nat’l Acad. Sci, 319: 169-172.  
· Saleska, S.R., K. Didan, A.R. Huete, and H.R. da Rocha. 2007. Amazon forests green-up during 2005 drought.  Science, 318:  612. (Published online 20 September 2007, doi: 10.1126/science.1146663).
· Phillips, OL, LEOC Aragão, SL Lewis, JB Fisher, J Lloyd, G Lopez-Gonzalez, Y Malhi, A Monteagudo, J Peacock, CA Quesada, G van der Heijden, et al., 2009. Drought sensitivity of the Amazon rainforest. Science 323:1344-1347.
· Samanta, H., Ganguly, S.A., Hashimoto, Y. Knyazikhin, R.R. Nemani, R.B. Myneni, 2010, Amazon forests did not green-up during 2005 drought.  Geophys Res. Lett. 37, L05401, doi:10.1029/2009GL042154.
· New Phytologist SPECIAL ISSUE, Volume187, Issue 3 ,2010:  'Amazonian rain forests and drought'

8. How have tropical forests responded to past climate changes?  
· Bush, Silman, Urrego 2004. 48,000 Years of Climate and Forest Change in a Biodiversity Hot Spot, Science, 303:  827-829
9. What is the fate of forests under pressure from deforestation?

· Nepstad, DC,  Stickler, CM, Soares, B, Merry, F. 2008. Interactions among Amazon land use, forests and climate: prospects for  a near-term forest tipping point, Phil. Trans. Royal Soc. B, 363: 1737-1746. DOI: 10.1098/rstb.2007.0036. 
Biogeochemistry

10.   Is large-scale deforestation affecting regional climate patterns in tropical forest biomes?
· Salati and Vose (1984).  Amazon Basin:  a system in equilibrium?  Science, 225:  129-138.

· Oyama  MD, Nobre CA. 2003. A new climate-vegetation equilibrium state for tropical South America, Geophys. Res. Lettr. 30 (23): 2199.  

· Makarieva and V. G. Gorshkov, 2007.  Biotic pump of atmospheric moisture as driver of the hydrological cycle on land.  Hydrol. Earth. Sys. Sci.  11, 1013-1033.

11. Are tropical forests a significant source of methane to the atmosphere?  
· Carmo, Keller, et al. (2006), A source of methane from upland forests in the Brazilian Amazon, GRL
12. What controls N2O emissions from tropical forests?

Linking Ecophysiology, Community Ecology & carbon-cycle Biogeochemistry

13.   Are intact tropical forests acting as a sink for excess atmospheric CO2? 

· Phillips, O. L., Y. Malhi, N. Higuchi, W. F. Laurance, P. V. Nunez, R. M. Vasquez, S. G. Laurance, L. V. Ferreira, M. Stern, S. Brown, and J. Grace. 1998. Changes in the carbon balance of tropical forests:  Evidence from long-term plots. Science 282: 439-442.
· Feeley KJ, Davies SJ, Ashton PS, et al. The role of gap phase processes in the biomass dynamics of tropical forests,  Proc Roy. Soc. B  : 274, 1627:   2857-2864   

· Moorcroft P.R., G.C. Hurtt, and S.W. Pacala (2001). A method for scaling vegetation dynamics: The ecosystem demography model (ED). Ecological Monographs. 71 (4): 557-585.
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