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My primary research interest at present is to understand and implement model frameworks that can capture the dynamics of the wildlife-human and domestic livestock disease interface. I am interested in this both at the general level of model frameworks, and at the specific level. I hope that the AIMS/SACEMA course and workshop will further my collaborative work on the issues of interacting TB/HIV epidemics in Africa (with Maria Sanchez et al. (in prep)), and particularly in the face of BTB (Bovine Tuberculosis: M. bovis) spillover from wild and domestic animals. In addition, I hope it will also augment my training in modeling the human disease component of the system of human/primate spillover interface in the Kibale National Park, Uganda that is the objective of my current post-doctoral training grant. 

The interface between humans and wildlife and the role of ‘pathogen pollution’ is one of the most under-appreciated threats to global biodiversity (Daszak et al. 2000). This gap in knowledge, and thereby control, is due to a combination of factors. Firstly, the physical interface, or spillover boundary is hard to define. The encroachment of humans into novel habitat, and concomitant exposure to zoonotic reservoirs, is a recognized and documented process in the case of tropical deforestation for timber and agriculture, (Walsh et al. 1993; Gratz 1999), increased consumption of bushmeat, particularly wild primates (Hahn et al. 2000; Chapman et al. 2005; Wolfe et al. 2005b) and indirect creation of novel reservoirs by introducing domestic wildlife to this spillover boundary [e.g. cattle in former South American forests (Saraiva 2004)]. This boundary is not exclusive to tropical forested areas; the boundaries of established wildlife reserves which border agricultural land in temperate regions have given us alarming examples of spillover and spillback zoonotics in wildlife that threaten domestic livestock [for example: Brucellosis in the Greater Yellowstone Area (Dobson and Meagher 1996) and Wood Bison National Park (Joly and Messier 1998; Joly and Messier 2004); Anthrax, Foot-and-Mouth Disease (FMD) and Bovine Tuberculosis (BTB) in Southern Africa (Bedard et al. 1993; De Vos and Bryden 1996; Bernues et al. 1997; Bengis et al. 2002)]. Secondly, multiple host emergent diseases such as Avian flu, various Viral Hemorrhagic Fevers (VHFs), tuberculosis (Mycobacterium sp.), primate lentiviruses (HIV/SIV), and Transmissible Spongiform Encephalopathies (TSEs), require a particular largely unknown set of circumstances comprising multiple interacting hosts, transmission-enhancing behavior and ready mutability of the pathogen, to become epidemic or even pandemic. Unfortunately, the likelihood of species jumps between closely related species means that humans are most likely to be susceptible to primate diseases and vice-versa (Wolfe et al. 2005a). 

Quantifying, modeling and describing this interface is necessarily complex and immensely important to control and management. I am currently exploring the utility of agent-based simulations, incorporating empirical data. However, rendering the results applicable or useful to management, requires simpler sub-models and appropriate mathematical descriptions.  

My undergraduate degree in Ecology and Evolutionary Biology and my PhD in Environmental Science, Policy and Management both allowed me to explore ecological research from a ‘data mining’ and statistical model perspective. My dissertation work gave me a strong grounding in GIS analyses (Ryan and Getz 2005; Ryan et al. 2006a; Ryan et al. 2006b), and understanding spatial data from a statistical perspective (Redfern et al. 2005; Getz et al. in press). I have had some training in mathematical modeling in ecology, including courses on infectious disease ecology, but not in an applied setting. I would like to improve upon this grounding, and increase my mathematical modeling knowledge, for which I believe the second week of the course will be particularly informative. 

My career goal is to continue in academia as a professor, supporting the more computational side of conservation ecology and mathematical biology, particularly as applied to the wildlife/human disease spillover boundary. I have been part of two interdisciplinary programs which emphasize applied approaches to conservation and ecological research, and I plan to carry this into my own professional life. I am now affiliated with two departments of Anthropology, at Stanford and McGill, and in particular, working with James Holland Jones at Stanford, I am expanding the scope of my research interests further into the human aspect of disease ecology questions. Understanding the dynamics of complex ecosystems in which humans are actors is fundamental to management. The quantitative side of ecology as applied to conservation questions is often stymied by model complexity and inability to interpret results practically. My training as a post-doc will allow me to become more comfortable in a computational environment, and will complement my strengths in GIS techniques and statistical analyses of empirical data. As a professor, I plan to encourage students to become conservation biologists and disease ecologists who embrace the mathematical approaches to data exploration and analysis. In teaching and in research, I plan to reinforce the links between quantitative ecology and empirical data manipulation which can be used to answer important questions in conservation and disease ecology.  
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