Proposal submitted to: 

Walnut Canyon National Monument
March 2004

PROJECT TITLE: Arizona black rattlesnake surveys and DNA collection at Walnut Canyon  National Monument, Arizona.

PROJECT MANAGER: Erika M. Nowak, Wildlife Biologist. Colorado Plateau Research Station, Box 5614 Northern Arizona University, Flagstaff, AZ 86011. (928) 556-7462 x. 239. Erika.Nowak@nau.edu
TECHNICIANS: Justin Schofer, Trevor Persons, AJ Monatesti, and Amy Madera, Colorado Plateau Research Station, Northern Arizona University.

BACKGROUND AND JUSTIFICATION: We propose to survey for rattlesnakes, including Arizona Black (Crotalus [oreganus] cerberus) and Hopi rattlesnakes (C. viridis nuntius) at Walnut Canyon National Monument. We will also mark individuals and collect genetic material. This proposal covers and extends initial funding provided by the Western National Parks Association to survey for Arizona Black rattlesnakes in Walnut Canyon and other national parks ($7,500 awarded to Nowak in 2004, Grant # 04-14). This species has been previously documented only in two other Arizona national parks, but we suspect it occurs at Walnut Canyon and a photograph taken by Diana Pennington in 2003 suggests the species is present as well. Current scientific information on the species is limited to anecdotal observations (e.g. Schuett et al. 2002), data gleaned from specimens (Goldberg 2002), and laboratory genetic studies (Douglas et al. 2002). While historically people have thought this species and the Hopi rattlesnake, C. viridis nuntius are not sympatric, the recent photograph suggests they do occur together at Walnut. The extent of hybridization between the species has never before been documented. 

OBJECTIVES: This two-year research project has the following objectives: 1) document, capture, weigh, measure, and mark individual rattlesnakes at Walnut Canyon; and 2) collect DNA samples for future genetic analyses.  

PROCEDURES/METHODS:

Snake Capture. We will train interested park staff, SCAs, and volunteers in safe rattlesnake capture and scanning techniques (see below). Subsequently, snakes may be captured by researchers or trained staff with snake tongs, and placed in specially-designed snake-proof holding buckets. Ranger Mary Blasing at WUPA has been trained previously on rattlesnake capture and may be called if a snake is found and no WACA staff are available to capture it (M. Blasing, pers. comm., 3/31/04). Snakes will be held for no more than 24-48 hours, indoors, under warm (not hot), quiet conditions in the resource management office or garage area. If stored in the garage, snakes will be provided with a heating pad provided by the researchers. The snake bucket should be placed ½ on and ½ off the pad, set on low, so that the snake may regulate its own temperature. Snakes can be given a sopping wet paper towel to provide water for drinking and to raise humidity levels inside the bucket. Researchers’ phone numbers, in order of first to contact when a snake is found, are: Erika Nowak (928-699-6722, cell or 928-556-7462 x. 239, work, also Trevor’s work number); Justin Schofer (928-380-5820, cell or 928-525-9613, home); Manuel Santana-Bendix, (928-527-8549, home); Trevor Persons (928-853-7599, home), or AJ Monatesti (928-773-1876, home).

Snakes will not be handled in the presence of Native Americans. Researchers will place snakes in tubes, then weigh, sex, and measure them. The three bottom rattle segments will be marked with unique color combinations to permit distance identification of marked rattlesnakes by staff. 

For permanent identification, we will inject a small (11 to 12 mm) glass-encapsulated passive integrated microchip transponder (PIT tag) into each snake. These tags last for the lifetime of their host animal, and may be scanned at a distance of 12 inches to produce a unique identification code. Using sterile techniques and under the training of a veterinarian, we will insert a hypodermic needle between belly scales in the posterior third of the snake’s body, approximately 1.5 centimeters into the coelomic (gut) cavity, and inject a tag (Jemison et al. 1995). PIT tags, when properly injected into the gut cavity, have been shown not to cause adverse effects to snakes and have low failure rates (0-1%) (Keck 1994, Camper and Dixon 1988). Every time a rattlesnake is recaptured it will be scanned inside a bucket with a PIT tag scanner (provided by the Project Manager if park funds are not sufficient) to verify its identity. Snakes will be released no more than 50 m from their capture location into or under dense cover.

Blood Collection. Immediately after tubing, we will collect one ml of blood from a caudal (tail) blood vessel anterior to the basal rattle of each snake (e.g. Schuett et al. 1996, 1997). To maximize sterile conditions in the field while minimizing contamination of the samples, we will swab the collection area with 70% ethanol using a sterilized cotton swab. Each sterile syringe will be used only once. Each blood sample will be obtained within one-two minutes, and will be immediately transferred from the syringe to a sterile centrifuge tube containing 90% ethanol for long-term storage. The snake will be watched carefully for several minutes after blood collection to ensure that blood flow has stopped, and pressure will be applied, if necessary, to cauterize the blood vessel. The samples will be sent to Dr. Gordon Schuett (Georgia State University, currently in Phoenix, Arizona) or to Dr. Michael Douglas (Colorado State University) for inclusion in ongoing genetic analyses of the Crotalus viridis/oreganus complex. Samples will be destroyed after DNA is extracted.
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DELIVERABLES: The project manager will provide year-end summary reports to the park in the form of an IAR due March 15 of 2004, 2005, and 2006. She will also pass on any publications resulting from analyses of snake genetic material collected from the park.

COSTS: Supplies and equipment will be provided by the Project Manager. 
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