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I. Abstract
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[bookmark: _Toc334198720]II. Introduction
The ocelot (Leopardus pardalis)  is severely endangered in the United States with less than a hundred individuals remaining in the wild (Zerinskas & Pollio 2013). Some estimates predict as few as fifty extant cats (Booth-Binczik et al. 2013). The historical ocelot range extended from Argentina (Caso et al. 2008) into Arizona, Texas, Louisiana, and Arkansas  (Connolly 2009). Ocelots have since been extirpated from most of its range in the United States, largely due to habitat loss and hunting by humans for their pelts and to reduce perceived livestock conflicts (Connolly 2009). Congress added the ocelot to the U.S. Endangered Species Act (ESA) in 1981 (Zerinskas & Pollio 2013). The largest remaining populations exist in the Laguna Atascosa National Wildlife Refuge (LANWR) and in private ranches, both in southern Texas (Haines et al. 2005a). In Arizona, researchers have documented the presence of ocelots, but population numbers are not well known (Avila-Villegas & Lamberton-Moreno 2012).	Comment by Sherry baggett: I’m not sure if I like the term ‘severely’, If they’re endangered then that’s already severe. Thoughts?	Comment by Amberle Keith: Not necessarily. There are species that are endangered and then there are species that are extremely endangered – like the only black rhino in Africa.

The ocelot is an elusive nocturnal felid (Laack et al. 2005; Janecka et al. 2014). Throughout most of the ocelot’s Neotropical range, ocelots occupy a spectrum of habitats, including grasslands, tropical forests, wetlands, and vegetated deserts (Trolle & Kery 2003; Zerinskas & Pollio 2013). In the United States, ocelots strongly prefer dense, closed canopy thornscrub communities (Haines et al. 2005a). Ocelots maintain a diet of small prey (Di Bitetti et al. 2006)), with rodents and lagomorphs representing the majority of their prey (Grigione & Mrykalo 2004). Ocelots are largely solitary, with males maintaining larger territories encompassing smaller female territories (Dillon & Kelly 2008). Individuals interact primarily to mate, producing small, yearly litters after a long gestation period (Laack et al. 2005; Zerinskas & Pollio 2013). Following a successful brood, females maintain at least a one year interbirth period prior to reentering estrus (Laack et al. 2005). Two subspecies are represented in the U.S.: L. p.albescens in Texas and L. p. sonoriensis in Arizona (Zerinskas & Pollio 2013).

The ocelot’s specific ecological and behavioral requirements render it susceptible to disturbance. Anthropogenic disturbances like poaching and land conversion have taxed ocelot populations. Over 95% of the dense thornscrub that comprises the preferred ocelot habitat in Texas has undergone conversion into urban or agricultural land (Connolly 2009). This conversion had resulted in a patchwork mosaic of forest fragments, isolating ocelot populations which must disperse further to find suitable habitat. Human land use has also resulted in road construction, which serve as further barriers to movement and, through vehicle collisions, a major source of mortalities (Haines et al. 2005b). Furthermore, migration from source populations in Northern Mexico has been severed due to closed national borders (Grigione & Mrykalo 2004). This isolation has resulted in inbreeding depression, reducing adult and juvenile survivorship (Zerinskas & Pollio 2013). 

Project Objectives
The purpose of this project was to create a habitat percent cover map, habitat probability map, and proximity map in regards to the ocelot habitat. These maps will aid the project partners in their decision making process towards ocelot conservation efforts.

Study Area and Period
There are two remaining regions in the United States, historically known as ocelot habitat, located in Texas and Arizona. This study selected 37 counties in Texas and 6 counties in Arizona for analysis. The Texas counties comprise the southeastern most portion of the state, along the Mexico border, up to San Antonio. The area surrounding the LANWR is of particular interest to this study and is the fastest growing human border population in the United States (Haines et al. 2005b). The Arizona counties are also located in the southeastern most part of the state, bordering Mexico and extending up into the southern part of the Tonto National Forest.	Comment by Amberle Keith: Acronyms need to be written out the first time they appear in the text.

The study period ranged from 1996 through 2014. This range of time has tracked the growth of urbanization and agriculture, as well as recent conservation efforts of private Texas landowners to convert land back to native ecosystems. Landsat imagery from January, February, or March in 1996, 2005, and 2014 were used. These months correspond to the dry seasons in the regions of interest and represent the least amount of vegetation available in ocelot habitats in that year. In the event that there was significant cloud cover, data were taken from either December or April of that year.

National Applications Addressed
Ecological forecasting of ocelot habitat in the United States was the focus of this project. Project deliverables will be utilized by the project partners in creating policies that promote rehabilitation efforts of the ocelot population.

Project Partners
The partners for this project were Mr. Ken Kaemmerer and Dr. Joseph Gaspard from the Pittsburg Zoo & PPG Aquarium, Dr. Mike Tewes and Mr. Humberto Perotto from the Caesar Kleberg Wildlife Research Institute at Texas A&M University–Kingsville, Ms. Nanette Bragin with the Denver Zoo, Mr. Mitch Sternberg with the South Texas Refuge Complex, Dr. John Young Jr. from the Texas Department of Transportation, Dr. Arturo with Secretaria de Medio Ambiente y Rescusos Naturales (SEMARNAT), and Dr. Tyler Campbell with the East Wildlife Foundation.
 
Currently, conservation efforts include a variety of practices, such as the use of camera trappings, radiotelemetry, translocation of Mexican ocelots, and the restoration of native vegetation in the area. These management practices can be costly and time-consuming for the partners and each technique has its limitations. Trapping and collaring ocelots is an invasive method which causes the animal undue stress. Additionally, previously trapped ocelots avoid traps in the future, further increasing the difficulty of future research. While camera trapping is a non-invasive practice, accurate assessments of population density for ocelots are difficult as trap placement bias, small sample size, repeated captures of the same individual can skew the data. The methodological framework and results of this project will be integrated into the partners’ decision-making to assess specific locations that are preferable for ocelot habitat. With this knowledge, conservation efforts will be focused for the restoration of vegetation, future translocation sites for ocelots, and the development of wildlife crossing structures for current and future road networks. Overall, the project offered the partners a methodology that will help save time and money.
[bookmark: _Toc334198726]III. Methodology
Data Acquisition
Landsat 8 Operational Land Imager (OLI), Landsat 7 Enhanced Thematic Mapper Plus (ETM+), and Landsat 5 Thematic Mapper (TM) Level 1 TIFF 30 meter resolution data products were downloaded from USGS Global Visualization Viewer website. The imagery were acquired for January through March during 1996, 2005, and 2014 and then used to derive land cover classification for each year. The land cover classifications were used to derive the change of land cover and land use over time. The classification image for 2014 was used to derive the current coverage of ocelot habitat within the study area.

[bookmark: _GoBack]Terra Moderate Resolution Imaging Spectroradiometer (MODIS) 500 meter resolution MOD09A1 data product during January through March in 2005 and 2014 were downloaded using the DEVELOP National Program Python Package (dnppy). The dnppy script for MODIS data retrieval pulled from two databases, http://e4ftl01.cr.usgs.gov and ftp://n5eil01u.ecs.nsidc.org. The data were used to derive Normalized Difference in Vegetation Index (NDVI).	Comment by Amberle Keith: Please remove the link. Only provide the name of the websites.

Terra Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Global Digital Elevation Model (GDEM) Level 3 30 meter resolution imagery were downloaded from the USGS Earth Explorer website. The Terra ASTER GDEM images were used to derive stream networks within the study area.

Data Processing
The Landsat images were processed by correcting the top of the atmosphere (TOA) reflectance by using the dnppy script. The TOA corrected images were then used in the Con tool in ArcMap 10.2.1. This tool took out any negative and zero values within the images. The images were then combined using the Composite Band tool. This tool combined the Landsat bands into a single layer and then each image was set to a specific band combination (Landsat 8 6-5-4 & Landsat 7 & 5 5-4-3). The images were then mosaicked for each year and used to derive land cover classification. 

The Terra MODIS images were used to derive NDVI in ArcMap 10.2.1 using the raster calculator tool. The equation used in the tool is listed in Figure (*).

The Terra ASTER GDEM images were used to derive stream networks within the study area using ArcMap 10.2.1. The images were then used in the following tools mosaic, fill, flow direction, flow accumulation. (Still working on this section)

Data Analysis
To be determined. 
[bookmark: _Toc334198730]IV. Results & Discussion
Analysis of Results
To be determined. 

Errors & Uncertainty
To be determined. 

Future Work
To be determined
[bookmark: _Toc334198735]V. Conclusions
To be determined.
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