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Abstract: 





Gila monsters are a flagship species of the Sonoran Desert: they are one of the more easily recognizable and charismatic reptiles living in the southwestern National Parks. In spite of this, they are rarely seen above ground and thus their habits are poorly understood. However, Tonto National Monument in central Arizona is one place where gila monsters may be found with some predictability during certain times of the year. Curiously, a majority of the sightings at the park are of gila monsters crossing the main park road in a certain narrow area. Park staff would like to know why this area is so attractive to the gila monsters at Tonto, and in general what their movements and ecology are at the park. We (the park resource management staff and the author of this proposal) propose a two-year mark-recapture and telemetry study of gila monsters at Tonto National Monument, and in this proposal ask for the first year of funding. Two years of funding are needed for the following reasons: 1) it will be hard to find significant numbers of these secretive animals in one year; and 2) two years of telemetry are needed on some animals to assess inter-year movement and behavior differences in individuals. One year will not provide sufficient information on movements and ecology of these animals. 





































































































Our study has the following objectives: 1) Initiate long-term mark-recapture studies with permanent identification of individuals using PIT-tagging; 2) continue photographing the dorsal patterns of animals and compare these and previous photos to PIT-tagged individuals to assess the efficacy of the photographic identification method; 3) surgically implant radio-transmitters in up to five adult gila monsters to assess movement patterns and habitats used (especially to provide an answer to the question of why gila monsters cross the road by the pumphouse), hibernation and active period, and basic ecological information; 4) conduct PIT-tagging sessions to provide interpretive research session for park visitors; and 5) produce final technical and layperson reports for use by park staff and visitors, detailing research  results and any significant management implications. We hope to provide basic information about the ecology of gila monsters at a relatively high-elevation site, at the northern edge of their range in central Arizona.  






































Justification suggestions 





	The staff of Tonto National Monument strongly support this proposal. No NPS-appropriated funds are available for this project, and the proposal was encouraged by park staff because of ongoing questions the staff have about gila monsters. We feel that this research will help us better understand and monitor a sensitive natural resource at the park. Development and implementation of this type of monitoring for reptiles is listed as a management priority in TONT-X-XXX.XXX in the Resource Management Plan. In addition, gila monsters have a high interpretive value for our visitors.


	The principal investigator has been conducting quality research on reptiles and amphibians at this park and others within the WPMA network since 1993. She has produced lay and technical reports, presentations, and scientific publications which have been useful from a management perspective as well as informative for the interpretive staffs of these parks. We understand that she has received two previous SPMA grants through her work at Montezuma Castle and Tuzigoot National Monuments and the staffs there were pleased with her the scope of her work, enthusiasm for interpretative events with park staff and visitors, and timeliness in producing final reports and deliverables.





Research Objectives, Design, and Methodology:




















Introduction


Gila monsters are a flagship species of the Sonoran Desert: they are one of the more easily recognizable and charismatic reptiles living in the southwestern National Parks. They were given their own stamp on the US Postal Service’s Sonoran Desert stamp set, the first in the “Nature of America” stamp series. In spite of this, these large lizards are rarely seen and poorly understood. One study has estimated that they spend about 80% of their active season underground (Beck 1990 and pers. comm.). However, Tonto National Monument in central Arizona is one place where gila monsters may be found with some predictability during certain times of the year. A majority of the sightings at the park are of gila monsters crossing the main park road near the (water) pump house. Park staff would like to know why this area is so attractive to the gila monsters at Tonto, and in general what their movements and ecology are at the park. A program to identify individual gila monsters based on differences in dorsal pattern was begun at the park in about 1994, but no formal studies of the species have taken place at the park. We propose a two-year mark-recapture and telemetry study of gila monsters at Tonto National Monument, and in this proposal ask for the first year of funding. Two years of funding are needed because it will be hard to find significant numbers of these secretive animals in one year, and because two years of telemetry are needed on some animals to understand inter-year movements and behaviors. 





Objectives�Our study has the following objectives: 1) Initiate long-term mark-recapture studies with permanent identification of individual gila monsters using PIT-tagging; 2) continue photographing the dorsal patterns of animals and compare these and previous photos to PIT-tagged individuals to assess the efficacy of the photographic identification method; 3) surgically implant radio-transmitters in up to five adult gila monsters to assess movement patterns and habitats used (especially to provide an answer to the question of why gila monsters cross the road by the pumphouse), hibernation and active period, and basic ecological information; 4) conduct PIT-tagging sessions to provide interpretive research session for park visitors; and 5) produce final technical and layperson reports, detailing research results and management implications.





Methods


* We will give informational presentations about this project to all monument staff prior to its initiation. All interested park staff and project personnel will be trained in the appropriate methods for capture, handling, processing, and holding of gila monsters. These protocols will be approved by Northern Arizona University’s Institutional Animal Care and Use Committee (IACUC) prior to fieldwork. Our first priority will be to locate and capture gila monsters. Park staff and the author are familiar with likely areas and times of year to find gila monsters, based on observations in 2002-2003. Thus, we will search the park housing and pumphouse areas intensively in April and early May, and again in July and August during the monsoon period. We will also encourage interested park staff to capture gila monsters found in human use areas. Gila monsters will be captured using wide reptile tongs, and held in locking plastic buckets, each specially designed for handling venomous reptiles. When located, each gila monster will be photographed using a digital camera, placed in a snake processing tube (we found these to be effective for restraining two gila monsters captured at the monument in 2003), sexed, weighed, and measured. Photo records will be archived at the park resource management office for comparisons. Each new animal will be compared to existing photographs to see if it has been previously caught. We will record capture location, ambient temperature, weather conditions, and direction of travel. 


* For permanent identification, we will inject a small (11 to 12 mm) glass-encapsulated passive integrated microchip transponder (PIT tag) into each gila monster (Fagerstone and Johns 1987). These tags last for the lifetime of their host animal, and may be scanned at a distance of 6 inches (or with a venomous animal, through a bucket bottom) to produce a unique identification code. Using sterile techniques and under the training of a veterinarian at Arizona State University, we will inject a tag into the posterior belly area (after Jemison et al. 1995). 





























…PIT tags, when properly injected into the gut cavity, have been shown not to cause adverse effects to small vertebrates and have low failure rates (0-1%) (Keck 1994, Camper and Dixon 1988). Every time a gila monster is captured we or trained park staff will scan it with a tag scanner to verify its identity. Each capture and release of a gila monster in a public area will be used as an interpretive opportunity to explain to visitors the project’s objectives, funding source, and results, as well as gila monster biology and behavior. No more than 72 hours after initial capture, the monster will be released at or near its original capture point.


* Radio-transmitters will be implanted in five male or non-gravid female adult gila monsters. Transmitters weigh 13-20 grams, and have a life expectancy of about 2-3 years. Only individuals that are large enough to carry a transmitter that is less than or equal to 5% of their body weight will be held (for no more than three days) for implantation. Surgeries will occur in a sterile laboratory at Northern Arizona University or Arizona State University, and will be performed by a veterinarian familiar with the implantation procedure or by a technician trained by the veterinarian. Methods for preparation and surgery will follow those of Hardy and Greene (1999) for rattlesnakes (modified by Dr. Dale Denardo, PhD DVM, Arizona State University, for gila monster implants). Transmitter implantation will occur in the coelomic (gut) cavity of the lizards with the antenna wire coiled subcutaneously toward the head. After surgery, the lizard will be given an injection of saline equal to 5% of the body weight to ensure replacement of any fluids lost during or after surgery. There will be a 2-6 hour post-operative recovery period, during which time the animals will be given water ad libitum and monitored in a warm, quiet setting. We have seen in previous research that the animals recover quickly and do better if released as soon as possible after surgery (Nowak, unpubl. data). After the gila monsters recover from surgery, we will return them to their original capture site and determine their position at least twice a week during their active period. During the expected inactive season of early November to late March, we will locate them once every month to determine any movements between den sites. When an animal is located, we will record its position using a GPS unit, the time and date when located, air and substrate temperature, microhabitat association, and behavior. 


* An interim progress report will be produced after the first few months of the study. At the end of the first year, we will make GIS maps of each telemetered gila monster’s range and movement patterns, discuss habitat features important to the gila monsters, document their activity season, and describe other results of this initial study in a report (technical report style), which will be presented to and discussed with park staff. We will also produce a laypersons report for distribution to visitors, consistent with SPMA guidelines. We will apply for additional funding to continue this project for a second year. At the conclusion of the second year of field work, data mapping, and analysis, we will produce a final report detailing our results and making recommendations for management of gila monsters at Tonto National Monument in the form of a final technical report. We will then give presentations on the results and implications of this study to Tonto and other national parks and monuments and interested parties.
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Qualifications of the Investigators





Erika Nowak (Principal Investigator/Contact): Ms. Nowak (M.S. Biology, Northern Arizona University, 1998) has been project manager for studies of free-ranging rattlesnakes using telemetry at Montezuma Castle, Tuzigoot, and Tonto National Monuments since 1994, as well as for herpetofaunal surveys at 15 National Park Service Units (four NPS Networks) through the National Inventory and Monitoring Program since 1997. She has extensive experience with study design, proposal writing, fieldwork, budget management, data analysis, and deliverable production. Ms. Nowak has been recognized around the country for her research on issues relating to the management of rattlesnakes, and has served as a consultant for National Park Service areas experiencing problems with nuisance rattlesnakes. 





Other SPMA-funded research:


1) PIT-tagging Monitoring of Rattlesnakes at Montezuma Castle and Tuzigoot National Monuments: $7,441. One-year study funded in 1998.





2) Rattlesnake Relocation at Montezuma Castle National Monument: $6,148. 2-year field study funded in 1994. Charles Drost was the Principal Investigator for this project; Erika Nowak was the Project Manager and conducted the fieldwork.





Dr. Dale Denardo (Veterinarian): Dr. Denardo is a PhD veterinarian at Arizona State University. He has had over 10 years experience in performing transmitter implant and other research medical surgeries on a variety of reptile species, including gila monsters. 








Budget (Year 1 Tonto Gila Monster)			Requested		 Contributed





Senior. Personnel


1. Principle Investigator (Nowak) @ $15/hr x 100 hrs	$1,500			$1,500


2. Technician @$13/hr x 30 wks x 10 hrs/wk		$3,900			$0


Other Personnel


3. Veterinarian $50/hr x 10 hrs				$0			$500	


4. Volunteers and students @ $8/hr x 100 hrs		$0			$800	


	TOTAL PERSONNEL COSTS			$5,400			$2,800	





Equipment 


PIT tag scanner ($400) and 20 tags @ $6.00 ea.	$0			$520


Radio-transmitters @ $280 ea. 			$840			$560


Telemetry receiver/antenna				$0			$800


Weighing and Measuring Supplies 			$0			$400


(tubes, tongs, scales, etc)	


Digital camera and supplies @ $400 ea.		$400			$0


TOTAL EQUIPMENT COSTS			$1,240			$2,280





Travel


1. Mileage @ $.345/mi					$580			$432


2. Per Diem @ $15/night x 20 nights			$150			$0


TOTAL TRAVEL AND SUBSISTENCE		$783			$432	





Other Costs


1. Expendable supplies and materials (batteries, etc.)	$0			$100			


	TOTAL PROJECT COSTS				$7,423			$5,612


�



Personnel and Their Tasks


Senior Personnel:


Erika Nowak (Principal Investigator and Biologist): $15/hr x 100 hours= $1,500; requested cost. The PI will contribute an equivalent amount of time, for a total of $1,500. Ms. Nowak is based at the USGS Colorado Plateau Field Station in Flagstaff, Arizona. She will manage the project and budget, including: training park staff and project personnel; purchasing supplies; coordinate and assist with field activities; oversee data entry, summarize data, make GIS maps; write and present reports, and assist with development of staff interpretive programs.


Technician: $13/hr x 30 weeks x 10 hours/wk= $3,900; requested cost. The technician (to be hired) will be primarily responsible for processing and PIT-tagging gila monsters, driving them for transmitter implant, locating them using telemetry, and collecting and entering habitat and other data. 


Other Personnel:


Dr. Dale Denardo (Veterinarian): $50/hr x 10 hours= $500, contributed cost. Dr. Denardo’s salary will be contributed by Arizona State University. Dr. Denardo will consult on the initial PIT tag implantations. He will perform all transmitter implantations.


Volunteers and students: Approximate value: 5 people x $8/hr x 20 hours each=  $800, contributed cost. We will recruit biology undergraduates, park staff, and other trained persons as volunteers to assist with surveying and processing animals, entering data, and designing interpretive displays. 





Equipment Costs


PIT tag scanner at $400 ea. and 20 PIT tags with injectors @ $6 ea. = $520, contributed cost. Contributed by Tonto National Monument. 


Radio-transmitters @ $280 ea: 3=  $840, requested cost. 2 Contributed by Tonto National Monument,  $560 contributed cost. 


Telemetry Receiver and antenna, $800 contributed cost. Contributed by Montezuma Castle National Monument. 


Weighing and Measuring Supplies: scales, probes, tongs, tubes, buckets, compasses, etc. Approximate value $400, contributed by Tonto and Montezuma Castle National Monuments. 


High-quality digital camera, cables, software @ $400 ea., requested cost. 


 


Travel and Subsistence (Some trips by PI to capture gila monsters in the spring and summer, and thereafter as needed). The technician will be based at Tonto NM and will not require per diem.


Mileage to Tonto NM from Flagstaff: 250 miles/round trip x 5 trips x 0.345/mile= $430, requested cost, plus mileage from Tonto to Phoenix for transmitter implants: 87 miles RT x 5 trips x  0.345/mile= $150, requested cost.. $432 in mileage costs will be contributed by the PI.


2)   Per diem for overnight trips: $15/night x 10 trips = $150, requested cost. 





Other Costs


Supplies and Materials/expendable supplies: developing prints, batteries, paper, pencils, computer disks, notebooks, skin glue for PIT tag implants, gauze pads, alcohol, flashlights, misc. supplies= $100, contributed cost. Contributed by Tonto National Monument. 


