Wildlife Linkages Research

RTA Wildlife Linkages Project Funding Proposal

1. NAME/ORGANIZATION

City of Tucson and Town of Marana
2. PROJECT TITLE

Identification of wildlife movement pathways in and near the City of Tucson and Town of Marana: Implications for future roadway mitigation

3. INTRODUCTION

Project Purpose

The purpose of this project is to evaluate trans-roadway movement patterns of mule deer in and near the City of Tucson and Town of Marana.  These data will guide City and Town planners in relation to design and placement of wildlife crossing structures (i.e., culverts, overpasses).  Through this study, we will identify how the following factors may potentially be influencing mule deer crossing of paved public highways:

· Roadway design (paved or not, number of traffic lanes, etc) and traffic volume patterns (number of vehicles, timing of vehicle traffic, etc) which influence mule deer crossing patterns,

· Culvert dimensions through which mule deer pass or do not pass (e.g. length, height, width), 

· Culvert designs through which mule pass or do not pass (e.g. box, pipe, absence/presence of “pits” designed to prevent culvert blockage by materials carried by water), 

· Culvert placement as it affects mule deep passage (e.g. habitat location, absence/presence of cover, distance from entrances to cover, terrain features, relative human activity or developments).
Project Background

Wildlife habitat loss and fragmentation are the inevitable result of continuing development in the greater Tucson Area.  Habitat loss can be thought of as the conversion of habitat to an unusable state, relative to wildlife resources.  Similarly, habitat fragmentation occurs as remaining usable habitats are broken into successively smaller, isolated parcels, ultimately making them unusable for wildlife.  It is widely recognized that these processes are major threats to biological diversity and population viability (Soulé and Terborgh 1999). Isolated habitat patches can be viewed within the framework of island biogeography as “islands” of natural habitat in a “sea” of human development (MacArthur and Wilson 1967).  The classic model of island biogeography depicts the number of individuals inhabiting an “island” as a dynamic balance between the opposing processes of extinction and colonization.  Extinction and colonization rates are influenced by “island” size, distance from sources of dispersing individuals (i.e., the mainland), and barriers to animal movement.  Population isolation through the processes of habitat loss and fragmentation will result in decreased colonization, ultimately leading to low genetic diversity, small population size, and local population extinction.       

However, wildlife occupying remaining non-developed space within the urban matrix need not be isolated from larger open spaces beyond the metro area.  Carefully planned linkages between isolated habitat patches and larger wildlands may accommodate normal patterns of wildlife movement, thereby allowing for population persistence in an increasingly developed landscape. When immigration rates between these “islands” are sufficiently high, the problems associated with small population size (e.g., inbreeding, demographic stochasticity, and environmental stochasticity), can be ameliorated and extinction avoided. 

Current and planned roadway construction and maintenance projects have the potential to impede wildlife movement, fragment habitat and degrade habitat quality, throughout the City of Tucson and Town of Marana. Incorporating wildlife connectivity elements into the early stages of roadway design, construction, and maintenance, and into master planned developments, create an opportunity to maintain landscape connectivity while allowing for smart-growth in an increasingly urbanized landscape. Mule deer are used in this study as an umbrella species, whose ability to move through the natural and developed landscape may serve as an indicator of how other species would move in the environment. Knowing where mule deer are currently moving indicate wildlife movement corridors that need to be maintained or enhanced to support the long-term persistence of mule deer, and other local wildlife species.
We believe that mule deer can act as an umbrella species (i.e., a species whose home range is large enough and whose habitat requirements are wide enough that, if they are given a sufficiently large area for their protection, will bring other species under that protection; (Simberloff 1998, DeNormandie 2000)) for most other species occupying an urban/suburban Sonoran desert community.  The best umbrella species are those that have the largest area requirements and the most diverse habitat requirements (Poiani et al 2001).  By understanding the movement patterns of mule deer, which cover a relatively large area as compared to other urban/suburban Sonoran desert wildlife, we will be able to identify and conserve enough habitat and connectivity to assure the viability of numerous other species.  By mapping the composition and spatial configuration of habitat patches required by functioning population of mule deer within the urban/suburban complex of Tucson and Marana, we will explicitly define the landscape necessary for the maintenance of a plethora of wildlife species (e.g., desert tortoises, rabbits, most lizards and snakes, etc.).
Project location

The focus areas of this study are the 

· Tucson Mountains from the Star Pass area the northern extent of the mountain range in Marana, 

· Tortalita Fan around Tangerine Road, 

· Silverbell Road from downtown to where it crosses the Tucson Mountains

· The “Southlands” area, which includes both City land and unincorporated land in Pima County. 

Deer will be collared in these areas to enable tracking of individuals who occupy these general areas. 

Ramifications of no action

In order to mitigate the impact of roadways on the movement of wildlife it is necessary that we understand where wildlife movement pathways exist.  We anticipate that information gained through this study will be incorporated into the design, construction and maintenance requirements for roadways in and near Tucson and Marana.  Without study-area data on existing wildlife use, roadway design for roads crossing key wildlife corridors may inadvertently inhibit the passage of wildlife. Without these study results, wildlife biologists will not be able to provide site-specific recommendations on the placement and design of roadway projects.  The lack of understanding of what constitutes a functional wildlife movement pathway may result in further fragmentation of wildlife connectivity and habitat in and near Tucson and Marana. 
4. OBJECTIVES
1) Identify key mule deer (Odocoileus hemionus) movement corridors in and near Tucson and Marana in the identified focus areas, as an indicator of possible movement corridors;
2) Determine which roadways currently act as hindrances to mule deer movement;
3) Provide recommendations for incorporating wildlife movement corridors into current and future development plans, and;
4) Provide guidance on culvert dimensions, culvert designs, and culvert placement as it affects mule deer movement

5. APPROACH

To document movement patterns and identify movement corridors within and around the City of Tucson and Town of Marana, we will capture a minimum of 16 mule deer using standard techniques (baited clover traps, net-gunning).  All captured deer will be tagged with two numbered ear tags for future identification. If possible, their ages’ will be determined by tooth replacement and wear. Sixteen deer will be outfitted with spread spectrum GPS telemetry collars.  These collars obtain GPS locations (approximate (5 m accuracy) and store those locations until a command is given remotely to transfer the information across a data link. The collars will be programmed to record one location each hour during two intervals (4am – 11am and 6pm – 11pm) for a total of 14 locations each day. This schedule represents the intervals when deer will be most active, thus providing greater detail regarding movement and habitat use.  The collars will also contain a standard VHF tracking radio with mortality signal for collar recovery, and will be programmed to fall off before the transmitter’s battery life expires (approximately 9 months). 

Deer will be collared as follows:

· Tucson Mountains between Starr Pass and northern tip of mountains: 4 deer

· Tortalita Fan in and near Tangerine Road: 4 deer 

· Silverbell Road from downtown to where it crosses the Tucson Mountains: 4 deer

· The “Southlands” area: 4 deer

Location information will be gathered monthly when research biologists from Arizona Game and Fish Department fly over the project area to collect GPS data stored in the telemetry collars and search for mortalities.  AGFD staff will record characteristics of drainage culverts, habitat type, terrain features, and traffic volume data along the pathways of each deer.  These data will be used to assess potential roadway blockages to pathways and roadway characteristics that facilitate movement.  Movement data will be plotted on detailed maps to identify potential movement corridors.  All project data will be compiled into reports and maps for broad use.

6. FINAL DELIVERABLES

A final report will be prepared that addresses each of the objectives listed above. Recommendations will be provided on wildlife pathways within the project area.  Mule deer movement pathways, potential roadway barriers and bottle-necks, and appropriate locations for road crossings will be mapped, along with other relevant findings of the report. 

7. TIME TABLE

	TIME
	ACTIVITY

	January 2008 – March 2008
	Capture and radio collar 16 mule deer

	January 2008 – December 2008
	Conduct monthly flights to collect location data



	March 2008
	Summarize and submit maps of preliminary movement patterns

	July 2008
	Update maps and submit second progress report

	December 2008
	Update maps and submit draft report

	February 2009
	Submit final report, including completed maps, and corridor recommendations to planners 


8. BUDGET SUMMARY 

	Category
	Cost

	Other Operating Expenses* 

· 16 GPS Satellite transmitters ($4450 ea)

· Office space (1500/mo. x 1 mos.)

· Flight Time (14 flights @ $360 / 3 hour flight)

· Miscellaneous field (bait, salt blocks, trap maintenance, fuel and vehicle costs, etc.) and office equipment (photocopies, binding, GIS computer support, cell phones, etc.) 

Sub-total
	   71200

     1500
     5040

     3800
 81,540

	TOTAL RTA FUNDING REQUEST
	$81,540

	MATCHING DOLLARS/ IN-KIND CONTRIBUTION

AGFD will supply 8 deer traps ($400 ea) 

Personnel (includes 30% ERE)

Principal Investigator ($1595/week x 3 weeks)

Project Biologist ($1227/week x 16 weeks)

Wildlife Specialist ($1058/week x 10 weeks)

Administration / Secretarial ($827/week x 3 weeks)

Total Personnel

Per diem 

Principle Investigator ($34 x 5 days)

Project Biologist ($34/day x 6 days)

                  Total Per diem
TOTAL MATCH
	$3200
     4785

   19632

   10580

     2481

  37,478

       170

       204

      374

$41,052


* Arizona Game and Fish Department does not charge the standard indirect costs of 31% to non-federally funded projects.  Portions of normal business expenses for items such as cell phone utility bills, vehicle charges, etc are direct billed and itemized.

9. PRINCIPAL INVESTIGATORS/ORGANIZATIONAL EXPERIENCE

Michael F. Ingraldi, Ph.D., Arizona Game and Fish Department, Research Branch

Ted Mckinney, Ph.D., Arizona Game and Fish Department, Research Branch

Shawn Lowery, Arizona Game and Fish Department, Research Branch

The Arizona Game and Fish Department is the State’s wildlife resource management agency responsible through statutory authority for the conservation of Arizona’s diverse wildlife resources and habitats.  The Department’s Research Branch consists of an interdisciplinary group of 40+ aquatic and terrestrial scientists and technicians that provide information and management recommendations to natural resource managers and planners within and outside the Department.

10. LIST OF COOPERATORS

The project will be located in and near the City of Tucson and Town of Marana and the concept has been previously proposed to both the Inter-jurisdictional Technical Group with ??? support.  Members of both groups include:  Sky Island Alliance, City of Tucson, Town of Marana, ADOT, Pima County DOT, Town of Oro Valley, Town of Sahuarita, US Fish and Wildlife Service, Pima County Development Services, and Pima County Natural Resources, Park and Recreation.
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