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Introduction
	White-tailed deer (Odocoileus virginianus) are a highly valued game species in New York State.  Deer hunting is a popular recreational sport and an important source of revenue for the Department of Environmental Conservation (DEC).  Managing for healthy white-tailed deer populations is a major priority for the DEC, and this management is now threatened by chronic wasting disease (CWD).
	CWD is an infectious, neurological disease that first appeared in New York in 2005.  CWD is highly contagious and always fatal, killing its host about two years after infection.  Deer-to-deer contact typically transmits the disease, but indirect contact can also transmit the disease to new individuals.  Deer can become infected after feeding at a common feeding site where infected deer had been or by coming into contact with the carcass of an infected individual.
Deer hunters are heavily utilized by the DEC in managing deer, but the spread of CWD through a deer population would serve to deter these hunters.  Consequently, deer populations would expand and become a major nuisance.  Understanding how deer behave prior to death and where they typically die is crucial to preventing the spread of CWD and ensuring continued hunter involvement in deer management practices.  This can best be accomplished using individual deer movement data.
CWD has not been identified in New York since 2005, but the potential for it to return is high.  Current DEC policy assumes that an area where a diseased carcass is found is the area where that deer was most likely to have infected other deer.  If I find that this is not true, my analysis will influence DEC policy regarding disease outbreaks.  My objective, therefore, is to identify the differences in movement behavior between deer that died and those that lived over the course of the study.  Specifically, I proposed two questions:
	Question #1: Do deer die within or outside of their normal home range?
	Question #2: Do deer that die use their habitat differently from deer that survive?
Research Performed
	As part of a broader SUNY ESF study, Global Positioning System (GPS) collars were placed on deer between 2006 and 2009 to collect data on daily deer movement.  These collars recorded deer locations to within 2 meters of accuracy every five hours over the course of a year.  This high-resolution dataset is one of the highest quality datasets of its kind ever collected.
Over the summer, I analyzed this data set using the ArcMap Geographical Information System program and various statistical software packages.  I estimated home range sizes, or areas of use for each individual deer, in order to assess the relative point location of death.  I also calculated a variety of movement parameters from the GPS movement dataset to quantify deer behaviors and activity over the period they were monitored.  I analyzed the movement patterns of each deer that died at various intervals prior to death.  These time intervals included 4, 3, 2, and one week(s) prior to death as well as a 4 day interval.  I compared the pre-death movement patterns of these deer that died with deer that did not die over the course of the study.  I controlled for differences in seasonal movements by pairing the movements of deer that died with the movements of deer that did not die such that both samples occurred over identical calendar days.
I also visited the study sites across Onondaga, Oneida, Madison, and Cortland counties from which the data were collected in order to assess the various landscape characteristics that the deer interacted with.  At these locations I observed the differences in habitat qualities between the different sites as well as relative risk factors (road density, development, open versus closed cover) associated with the home ranges of individual deer.
I interacted with DEC deer biologist Jeremy Hurst periodically throughout the summer.  He and I discussed deer management and the implications for disease spread in central New York.  We explored how different scenarios of infection called for different management strategies that required attention to deer biology as well as the social aspect of managing for disease spread in developed areas.  He supplied me with advice and information to guide my research.  Through our communications, I learned to balance my goals and research objectives with the specific analyses and results that the DEC was most interested in seeing.

Conclusions
I expected to find that deer died during longer-than-average movements outside of their home range, such as in dispersal, migration, or exploratory trips.  Likewise, I expected to find that deer that died would generally range further prior to death than the deer that lived through the same time period and did not die.  I predicted that more frequent long-distance movements would result in a particular deer being exposed to more risk factors and hence more likely to die than other deer that remained in the safety of their normal home range.
 The preliminary results do not support these predictions.  Of the deer that died during the study period, 77% actually died within their core home range.  Only 11% died outside of their normal home range.  Movement data show that the deer that died exhibit a significantly lower movement rate in the last week prior to death than do the deer that lived during the same time periods.   At time intervals greater than 1 week however, there is no significant difference between the movement rates of the deer that died versus the deer that lived.
The preliminary results suggest that white-tailed deer in this study reduced their activity just prior to death and were more likely to die towards the center of their homerange.  Had they been carriers of CWD, they would have had the highest chance of infecting other deer within their own home range, which is also the location were they were more likely to die.  In this case, DEC disease management policy would have been accurate in its assumptions.  Wider sampling is needed however to test whether these mortality patterns are exhibited throughout the state.
This internship has laid a foundation upon which I plan to build my thesis.  The next step in these analyses could be to analyze the specific risk factors that deer experience prior to dying, such as harsh weather conditions, road densities, hunting pressure, or poor resource areas.  Comparing the exposure to these factors of deer that died versus deer that lived would identify the relative risk that each of these factors imposes on deer.
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