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Initial Surveys to Locate Arizona Black Rattlesnakes (Crotalus cerberus) in Arizona National Parks and Monuments.

Abstract:

            The Arizona Black rattlesnake (Crotalus cerberus) is a newly-named species of rattlesnake that has not previously been studied in any detail.  Recent genetic analysis found that the species is genetically distinct from its former parent species, the Western Rattlesnake (Crotalus viridis).  There is, however, almost no scientifically quantified information on Arizona Black ecology and demography. Basic information is lacking, including growth and survival rates, longevity, recruitment, long-term habitat requirements, and estimates of the population size of this species occurring in the National Parks throughout its range.  We propose to begin to remedy this lack of scientific and management information by searching for and initiating monitoring of Arizona Black rattlesnake populations at Tonto National Monument, Saguaro National Park and Walnut Canyon National Monument.

           We will begin the process of learning about Arizona Black rattlesnakes by conducting surveys to locate this species in three National Parks across its range in Arizona.  We will use Passive Integrated Transponders (PIT) tags to mark individuals before releasing them.  This will permanently mark individuals, which may then be scanned and identified whenever encountered.  We will search for Arizona Blacks at their hibernation sites and opportunistically during the spring, monsoon season, and fall of 2004.  We will then record recapture rates and determine basic life history information, including sex ratio, age class, reproductive status, and body measurements, and characterize habitats where snakes are found. We will assist park staff with development of interpretive programs based on the research. We will also produce a report detailing results and potential habitats and den sites that will be used to predict the occurrence of Arizona Black rattlesnakes in other parks encompassing their known range.

            This study represents an excellent opportunity for park rangers to become involved in a natural resources management project and at the same time interpret it to the public. Visitors to these parks will learn about a multi-park effort to study a poorly known and likely rare species, and have the opportunity to view these animals as we process, measure, and PIT tag the snakes. 

           We will use this initial year as a “seed grant” to apply for additional funding to continue the monitoring project, which would ultimately be a radio telemetry and life history analysis of Arizona Black rattlesnake populations in the parks. 

Suggestions for Justification: DO NOT copy this section into the WMPA proposal. Give it to Shirley and she will type something in. 

           The Arizona Black Rattlesnake (Crotalus cerberus) was genetically analyzed in 1999. From this data it was recognized that the species should be designated as genetically isolate from its former parent species, the Western Rattlesnake (Crotalus viridis).  This was determined because of the DNA analysis and the morphological and demograghic distribution found in the study.  With this new species status comes a need for baseline scientific exploration of life history and life biology characteristics.  

          Erika Nowak, the co-principal investigator for this proposal, has been conducting research on a variety of rattlesnake species since 1994, and began a preliminary PIT tagging project of Arizona Black Rattlesnakes on US Forest Service land near Flagstaff in 1999.  She has captured measured and PIT tagged over 40 individual Arizona Black rattlesnakes in Northern Arizona, produced reports, and presented data about the species to various newspapers and to the Arizona Game and Fish Department.  This preliminary work has been valuable from a biological perspective and establishes her as an expert and forerunner of scientific quantification of the species.

          Given the breadth and scope of the research conducted at these monuments thus far, and the commitment to research in our parks that the co-principal investigator has shown, we feel that initiating this preliminary survey to locate populations of Arizona Black Rattlesnakes is an essential first step in expanding our understanding of these animals in national parks. Through monitoring park resources, we can obtain valuable information about ecological changes over time.  Information on changes in relative population size, structure, and distribution over longer periods of time will be important in helping future park staff make management decisions. 

          In recent years Arizona National Parks and Monuments have initiated short-term research projects to understand basic biology and requirements of their rattlesnakes, to assist with management of snakes found in public areas, and to better educate park visitors.  Due to the new species status, the lack of scientific information published so far regarding the life biology of the species, and the known occurrence of the species in the parks, a multi-park cooperative research effort is highly merited. Cooperating parks for this research are Tonto NM, Saguaro NP, and Walnut Canyon NM. Shirley Hoh and the staff of Tonto National Monument, Don Swann of Saguaro National Park, and Steve Mitchellson of Walnut Canyon National Monument strongly support this proposal for a multi park effort in quantifying Arizona Black populations within their boundaries.

          We have seen already that rattlesnake research in the National Park areas generates a great deal of interest and enthusiasm in our visitors, and initiating a monitoring program will only add to our visitors’ enjoyment of the park over many years. This study represents an excellent opportunity for park rangers to become involved in a natural resources management project and at the same time interpret it to the public. Visitors to these parks will be interested in learning that a multi-park effort on a poorly known and likely rare species is being conducted, and have the opportunity to view these animals as we process, measure and PIT tag the snakes.   Support for future projects will likely result from the findings of this preliminary study and possible sources for future funding have already been identified.

Objectives


This study, which is the implementation phase of a longer-term project, has the following objectives: 

1) Locate Arizona Black rattlesnakes: Start initial surveys to document the presence of Arizona Black rattlesnakes in the parks surveyed and their recapture rates to obtain an estimate of relative abundance.

2) Locate Den sites:  Accurately determine den site selection characteristics such as temperature, aspect, microhabitat, and cover.  This data could then be used to predict snakes locations and to augment the search effort for the parks’ relative abundance of Arizona Black rattlesnakes.

3) Obtain data and measurements by capturing and identifying individual snakes to begin studies of demography and longevity.  This includes sex ratio, age class, reproductive status, and body measurements.  This is important in providing continuity with past and future research efforts, as well as giving us a baseline of data by which to begin analysis and make management recommendations.

3) Begin to determine life history and ecological information of this new species using close biological observation of animals captured and observed.

Introduction

The Arizona Black rattlesnake (Crotalus cerberus) is a newly-named species of rattlesnake biology has not previously been studied in any detail.  Recent genetic analysis found that the species is genetically distinct from its former parent species, the Western Rattlesnake (Crotalus viridis) (Douglas et al. 2002).  This distinction is based on DNA analysis as well as morphological and demographic distributions that are recognized widely throughout the herpetological community.  There is, however, almost no scientifically quantified information on Arizona Black ecology and demography, beyond limited information on diet (e.g. Schuett et al. 2002). Basic information is mostly lacking, including growth and survival rates, longevity, recruitment, long-term habitat requirements, activity period, behavior, and, especially, estimates of the population size of this species occurring in the National Parks throughout its range.  We propose to begin to remedy this lack of scientific and management information by searching for and initiating monitoring of Arizona Black rattlesnake populations at Tonto National Monument, Saguaro National Park and Walnut Canyon National Monument.

Erika Nowak, the co-principal investigator for this proposal, began a preliminary PIT tagging project of Arizona Black Rattlesnakes on US Forest Service land near Flagstaff in 1999.  She has captured, measured, and PIT tagged over 40 individual Arizona Black rattlesnakes in Northern Arizona, and presented data about the species to various newspapers and to the Arizona Game and Fish Department.  This preliminary work has been valuable from a biological perspective and establishes her as an expert and forerunner of scientific quantification of the species. She and collaborators have thus far published one scientific note on diet and prey size from this research (Schuett et al. 2002).

Methods


Researchers or trained park staff will capture all Arizona Black rattlesnakes found in the parks.   The search effort will focus on opportunistic search surveys to be conducted during the right season and right weather conditions.    We will search for Arizona Blacks at known and suspected hibernation sites during emergence in early April to late may, and again during ingress from mid-October to mid-November (Nowak 1998 a and b, .Woodbury et al. 1951).   Den site locations will be recorded using Global Positioning Systems.  Den site temperature, aspect, depth and cover will be recorded to predict potential new den sites. Microhabitat features will also be recorded for snakes captured during the summer months, and we will record capture location, ambient temperature, weather conditions, and direction of travel.

              Snakes will be captured with snake tongs, and placed in buckets previously constructed by Montezuma Castle National Monument staff.  Snakes will then be sexed, weighed, and measured. The three bottom rattle segments will be marked with individual color combinations of model airplane paint to permit distance identification of marked rattlesnakes researchers as well as park staff  (Brown et al. 1984). 

For permanent identification, we will inject a small (11 to 12 mm) glass-encapsulated passive integrated microchip transponder (PIT) tag into each snake (Fagerstone and Johns 1987). 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 (for applications such as rattlesnake research, the tag scanner is mounted on a pole). 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%) (Jemison et al. 1995, Keck 1994, Camper and Dixon 1988). 


We will scan each captured rattlesnake with a tag scanner to verify its identity.  Each capture and release of an Arizona Black in the park will be used as an interpretive opportunity to explain to visitors the project’s objectives, funding source, and results, as well as rattlesnake biology and behavior. We will collect data, as above, and photo-document research activities. No more than 48 hours after initial capture, the snake will be released at or near its original capture point, consistent with current park policies. 


We will track record recapture rates and determine basic life history information for all the snakes captured, including sex ratio, age class, reproductive status, and body measurements, and characterize habitats where snakes are found. We will assist park staff with development of interpretive programs based on the research. 

     We will present initial and final reports to the park and WMPA. The final report will include survey results, and potential habitats and den sites that will be used to predict the occurrence of Arizona Black rattlesnakes in other parks encompassing their known range. It will also include recommendations on how to enhance future surveys, and management recommendations. We will apply for additional funding to continue this monitoring project into the future and to initiate the first Radio Telemetry project to be conducted on this new species of rattlesnake.   
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Qualifications of the Investigators
Erika Nowak (Co-Principal Investigator #1/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, Tonto, and Tuzigoot National Monuments since 1994. 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. She has extensive experience with developing interpretive presentations: she has conducted public and technical outreach programs about rattlesnakes across Arizona, presenting papers and posters at scientific conferences, to local citizen groups, herpetological societies, and state and national parks. 

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.

Justin Schofer (Co-Principal Investigator #2): Mr. Schofer (B.S. Wildlife Biology, University of Massachusetts, 1998) is a Wildlife Biologist committed to conservation and scientific evaluation of Herpatofauna as well as avian biodiversity.  He has extensive experience in locating, collecting data on, and monitoring of endangered species nationwide with a focus on the American Southwest.  This includes experience as the Field Biologist at Tonto National Monument to monitor telemetered rattlesnakes for a “Nuisance Rattlesnake” study already in progress.  Duties for this position also include safe and proper handling and measuring of rattlesnake species as well as interpretive discussions with visitors about the project.  Past field work and work history focuses on Endangered Species Conservation and management with concentrated experience banding Endangered Avifauna.    

Budget (Tonto, Saguaro, Walnut Canyon Arizona Blacks)
Requested

 Contributed
Senior. Personnel

1. Principle Investigator (Nowak) @ $15/hr x 50 hrs

$750


$750

2. Technician @$13/hr x 15 wks x 20 hrs/wk

$3,900


$0

Other Personnel

3.  Volunteers and students @ $8/hr x 100 hrs

$0


$800



TOTAL PERSONNEL COSTS


$4,650


$800


Equipment 

1. PIT tag scanner ($400) and 50 tags @ $6.00 ea.
$0


$700

2. Weighing and Measuring Supplies 


$0


$550

(tubes, tongs, scales, compass, etc)


3. Hobo temp thermistors



$400


$0

TOTAL EQUIPMENT COSTS


$400


$1,250

Travel

1. Mileage @ $.345/mi



$1,688


$690

2. Per Diem @ $15/night x 40 nights 


$600


$0

TOTAL TRAVEL AND SUBSISTENCE

$2,288


$690


Other Costs

1. Expendable supplies and materials (batteries, etc.)

$100


$100





TOTAL PROJECT COSTS


$7,438


$5,612
Personnel and Their Tasks

Senior Personnel:

1)  Erika Nowak (Principal Investigator and Manager): $15/hr x 50= $750; requested cost ($1,500 is her standard administrative rate, so she will contribute $750 in salary or 50 additional hours to the project). 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.

2)  Justin Schofer (Co-PI): $13/hr x 30 weeks x 10 hours/wk= $3,900; requested cost. The Co-PI will be primarily responsible for surveying for, processing and PIT-tagging snakes, and collecting and entering habitat and other data, and assisting with interpretation. 

Other Personnel:

1)  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 and entering data. 

Equipment Costs

1)  PIT tag scanner at $400 ea. and 50 PIT tags with injectors @ $6 ea. = $300, contributed costs. Contributed by Tonto National Monument. 

2)  Weighing and Measuring Supplies: scales, probes, tongs, tubes, buckets, GPS, compasses, etc. Approximate value $550, contributed by Tonto and Montezuma Castle National Monuments and co-PIs. 

3)  10 Hobo Temp or other Thermistors for measuring in-den temperatures @ $40 ea. (estimated) = $400, requested cost.
Travel and Subsistence (Some trips by PI to capture snakes at each location, and thereafter as needed). 

1)  Mileage to Tonto NM from Flagstaff: 250 miles/round trip x 10 trips x 0.345/mile= $860, requested cost, plus 

2)  mileage from Flagstaff to Walnut Canyon NM: 40 miles RT x 10 trips x 0.345/mile= $138, requested cost, plus 

3)  mileage from Flagstaff to Saguaro NP: 400 miles RT x 5 trips x 0.345/mile= $690, requested cost. $690 will be contributed by co-PIs. 
4)  Per diem for overnight trips: $15/night x 20 trips x 2 nights/trip=  = $600, requested cost. 
Other Costs
Supplies and Materials/expendable supplies: film, batteries, paper, notebooks, skin glue for PIT tag implants, gauze pads, alcohol, flashlights, misc. supplies= $100, requested cost. $100 in supplies contributed by Tonto National Monument. 

