Nicole G. Proposal for group project, VIGRE group:

Modeling Effects of Parasites on Ecosystem Function


There is recent evidence that parasites and pathogens can influence species composition and food web structure in ecosystems, but can they affect ecosystem function?  The purpose of this project will be to evaluate how parasites and pathogens can affect the ecosystem functions, namely in the transfer and storage of energy and matter within the ecosystem. 

Study system: The intertidal oyster reef.  The intertidal oyster reef has been used as a model system in the development of systems ecology theory (Dame and Patten 2001) and models, such as network environ analysis (Fath and Patten 1999).  Additionally, there is a large body of literature on components of this ecosystem that can serve as reference parameter values during the modeling process. 

Project components:

1. Conceptual modeling: Review conceptual approaches to studying parasites within food webs and ecosystems.  Apply these approaches to the oyster reef system and compare them, indicating strengths and weaknesses of each.  

2. Develop appropriate compartment model (model structure) for the evaluation of parasites on the function of the intertidal oyster reef.  

3. Ecosystem analysis using Systems Models/Network Environ Analysis:

Perform pathway analysis, flow analysis, storage analysis and utility analysis on the system and compare results with and without the parasite/pathogen element or with varying levels/effects of parasites and pathogens within the system. 

Pathogens of focus: The oyster diseases MSX (Haplosporidium nelsoni) and Dermo (Perkinsus marinus).  These parasites can cause significant mortality, affect reproductive output, and affect physiological functions of oysters.  They have been present along the east coast, with Dermo disease having a significant impact in Georgia oyster reefs.  These parasites may also be affected by climate change, drought, etc. 

Output:  Prepare a paper from this analysis for publication in a scientific journal (some thoughts of potential focus: Ecological Modelling, PlosBiology, Ecology Letters). 

