PROJECT TITLE: Inventory of reptiles and amphibians at Tuzigoot National Monument and Tavasci Marsh, Arizona.

Abstract

The purpose of this project is to conduct the first inventory of the reptile and amphibian species of Tuzigoot National Monument and the adjacent Tavasci Marsh.  This work will be conducted in collaboration with multi-taxa inventories being conducted by the Sonoran Desert Inventory and Monitoring Network in FY2003-FY2004. It will extend the scope and breadth of initial surveys being conducted by the network at Tuzigoot. We will conduct a two-year survey of the monument and marsh using standard herpetological techniques, including sampling at randomly-selected plots to promote future replication. At the conclusion of the project, we will deliver a report detailing species present and their relative abundance, any species of special concern, management implications, and recommendations for monitoring.

Problem Statement

No inventory of reptiles and amphibians has been previously conducted either at Tuzigoot National Monument or in Tavasci Marsh. The marsh will likely be added to the monument in the near future, and is a unique ecosystem containing habitats that are very different from those found in the existing monument. It is critically important to conduct baseline inventories of the reptiles and amphibians found at the monument and in the marsh for future management planning. As well, the area and its hydrology are potentially threatened by an encroaching residential and golf course development. Inventory of reptiles and amphibians at Tuzigoot has been identified as a high priority by the monument. While initial funding has been provided for this effort by the Sonoran Desert Network in FY03 and FY04, the amount of money available is not sufficient to inventory the complex habitats of the marsh addition. Additional funding is needed for specialized survey equipment and additional personnel hours. It is critical that this funding be provided in FY03 and FY04 to augment the existing funding so that the inventory can run concurrently with that of the Sonoran Desert Network.

Description of Action

The objectives for the TUZI inventory are: 1) To document through existing, verifiable data and targeted field investigations the occurrence of at least 90 percent of the amphibian and reptiles species currently estimated to occur within the park and the adjacent Tavasci Marsh; and 2) To describe the distribution of species of special concern, such as threatened and endangered species, exotics, and other species of special management interest occurring within the park and in the marsh.
Methods. Given the small size of the park and marsh and the paucity of knowledge of the resources, we will use a variety of sampling methods, including randomized plots. These plots may form the basis for long-term monitoring at the completion of the inventory. We will select at least two plots per major vegetation type, and will survey these two times per year using time-area constrained searches. Other methods include general herpetological collecting, pitfall trap and coverboard arrays, night road driving, and aquatic species-specific methods (including minnow and turtle traps).

Time-area Constrained Searches (TACS). Time-area constrained searches (TACS) are a version of visual encounter surveys defined by Crump and Scott (1994) in which not only the amount of time spent searching, but also the area covered, are standardized. TACS consist of walking systematically through each habitat within the sampling area for a specified amount of time, searching all reasonable areas within that habitat, and recording reptiles and amphibians encountered (Drost and Nowak 1997, Scott 1994). This method yields a number of individuals and species collected or observed per person-hour per habitat in a defined plot size. Using one or two people, we will conduct one-hour time-constrained searches within randomly-generated one-ha plots in each of the priority sampling areas. These sites will likely be determined using GIS to stratify parks by vegetation association or other habitat type (e.g. Nowak et al. 2002). When possible, we will try to keep plot dimensions at 100m2 centered on the randomly-generated point coordinates. 

General herpetological collecting techniques.  These are a type of time-recorded visual encounter survey (e.g. Crump and Scott 1994, Scott 1994). These “general surveys” consist of walking systematically through an area that looks suitable as reptile habitat, searching all reasonable areas within that habitat, and recording reptiles encountered (Drost et al. 2001). In most cases only one type of habitat is covered per survey. This method yields a number of individuals and species observed per person-hour, and the focus is on documenting species present rather than capturing and processing each individual seen. We will conduct these types of surveys in both widespread and rarer habitats.

Road cruising or night driving surveys. Driving slowly on roads at night is recognized as an excellent method for surveying some groups of reptiles, particularly nocturnal snakes (e.g. Klauber 1939, Mendelson and Jennings 1992, Rosen and Lowe 1994, Sullivan 1981) during a new moon and after monsoons. Road driving covers all habitats adjacent to a strip transect (the road). We will conduct road driving on the entrance road to Tuzigoot and on dirt roads where permitted adjacent to Tavasci Marsh. 

We will standardize night driving surveys in the following ways: 1) Drive a vehicle at slow speeds (less than 30 km per hour) on roads; 2) Identify all reptiles encountered to species, record either alive on the road (AOR) or dead on the road (DOR), sex and age all individuals, as possible; 3) Record locations to the nearest 0.1 mile using calibrated vehicle odometers; and 4) Collect animals found DOR and in good condition to preserve as voucher specimens. Occasionally live animals will be collected for voucher specimens, as needed. In addition to night driving surveys, we will opportunistically record reptiles seen on roads during daytime during the course of travel. Although less effective and less quantifiable than night driving, due to faster driving speeds and the presence of other vehicles on the road, this is still an effective method for detecting the presence of some diurnal reptiles, such as whipsnakes (Masticophis) and horned lizards (Phrynosoma).

Funnel/Aquatic Traps. We will use funnel traps in conjunction with artificial and natural drift fences for detecting secretive snake and lizard species in unique habitats. We will follow construction guidelines developed by Fitch (1987) and Drost and Nowak (1997) to construct simple funnels from window screen (small funnels) and hardware cloth (larger funnels). These may be placed in conjunction with pitfall trap arrays (see below) or placed against natural drift fences, such as logs, rocks, or canyon walls. 

We will place minnow traps and turtle traps in the marsh and its edges (access sites via boat). Minnow traps, a type of aquatic funnel trap, have been used successfully to detect garter snakes (Nowak and Santana-Bendix 2002). We may also use specialized floating turtle traps to detect that taxa in the marsh pending consultation with Dr. Phil Rosen at the University of Arizona.

Funnel and other traps will be set and run for four consecutive nights once or twice per month. All traps will be shaded with cloth or natural materials to prevent desiccation or drowning of captured animals, and will be checked at least once a day. 

Pitfall array and coverboards. We will set up two to three combinations of drift fence arrays at random on the monument and adjacent to Tavasci Marsh. Each array will consist of 4 five-gallon pitfall buckets placed in a “Y”-shape and connected by metal or fabric drift fences. Each bucket will be covered by a 2’x2’ coverboard and funnel traps will be placed along the flashing (some buckets may be modified to be a combination of funnel trap and pitfall per discussion with L. Cunningham, Mojave Desert Inventory and Monitoring Network. These arrays will be placed non-randomly to capture the highest diversity of species. We will sample these sites once a month from May to September.  During each session, pitfalls will be open for four consecutive nights and coverboards will be checked once in either the early morning or late evening. 

Amphibian-specific methods. We will use these methods in Tavasci Marsh. The methods most effective for detecting amphibians are night road driving, audio strip transects, and diurnal visual encounter surveys (Crump and Scott 1994). Audio strip transects consist of walking systematically along a body of water (ponds or streams) at night during amphibian breeding times, and recording the number and species of amphibians heard calling or seen. This method is extremely effective when breeding locations are known, and it may also be used if breeding locations are detected during another method, such as road driving. Counts are used to estimate relative abundance and composition of species, relative abundance of individual calling males, habitat use, and timing of breeding of different species. Diurnal visual encounter surveys consist of walking through a habitat for a prescribed time period looking for amphibians. They are a type of time-constrained search focusing on aquatic habitats, and effort is expressed in the number of person-hours searching in each habitat. This type of survey focuses on permanent bodies of water and temporary pools, and its utility would be in detecting evidence of breeding, specifically searching for egg masses, tadpoles, and metamorphic (newly terrestrial) individuals.

Collaboration. We encourage and will solicit park staff, other researchers, and local birders to provide us with reptile and amphibian sightings and road-killed specimens in good condition. 

We will collaborate with mammalogists to ensure that all reptiles and amphibians that fall into pitfall traps are properly identified to species. We will request copies of herpetological sightings produced by other methods, and will incorporate any pertinent information thus gleaned into our final report. We will share data on any mammal and fish species captured in pitfall or funnel traps.

Timing of Methods. Sampling will be conducted in 2003 and 2004 from March-September.  Amphibian surveys will be the focus of work in late March and April, amphibian and  snake surveys during May, and all taxa during the remaining months.    

Animal Handling, Marking, and Voucher Specimens. Animals captured under coverboards, in pitfalls, and in traps will be identified to species, sexed, weighed, measured, given a permanent individual identification mark by painting or toe-clipping, and re-released (after Ferner 1979) (for lizards and amphibians). Snakes will be PIT-tagged. We will inject a small (11 to 12 mm) glass-encapsulated passive integrated microchip transponder (PIT tag) into each snake (Fagerstone and Johns 1987). 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). All procedures for capturing, handling, and marking animals trapped will be reviewed and approved by a University Institutional Animal Care and Use Committee (IACUC) and by the park.

At a minimum, presence of species will be documented using high-quality, close-up 35-mm color slides. Animals found dead and in identifiable condition will be salvaged (e.g., those found dead on the road). Live animals may also be collected and preserved if they are new to the monument or represent range extensions. Voucher specimens will be collected when necessary and appropriate and location of the collection will be recorded using a Global Positioning System.  

We will humanely euthanize live animals using drowning, freezing, or lethal injection of sodium pentobarbital (AVMA 1993). Specimens will be injected with, and immersed in 10% formalin for fixing, then transferred to 55% isopropyl alcohol for preservation using standard techniques (Pisani 1973). All specimens will be affixed with National Park Service issue (ANCS+) specimen tags containing information on species, collector, date of collection, collection site, and NPS record number. All voucher specimens will be deposited at the museum facility of the parks choice, likely the University of Arizona.
Deliverables. Copies of all products will be delivered to the park and the Regional I&M Coordinator.  Deliverables will include the following: 1) Annual Investigators Annual Report; 2)Annual and final reports; 3) Annual databases of raw data for each inventory in the I&M Database Template or similar MS Access format; and 4) GIS layers of sampling locations, rare or sensitive species of management concern, and voucher specimens.

All reports will be in MS Word format. Annual reports will summarize the progress of the inventory and document key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame. Each report will include an appendix that contains a listing of species found during the inventory to facilitate entry into NPSpecies. The final report will include background, methods, an evaluation of any previous reptile and amphibian observations, along with data from this inventory in relation to inventory goal of documenting 90 percent of reptile and amphibian species in each park. The report will address park management needs for special status species (including identification of important habitats, additional surveys, recommendations for monitoring, or other needs).  Annual reports and deliverables will be due January 31. Final reports and deliverables will be due (in conjunction with the Sonoran Desert Network inventories) on July 1, 2005.

SCHEDULE: 

FY03: 
Have funding account in place by February 2003 so equipment can be purchased. Conduct fieldwork from late March to September.

FY04:
Write interim progress report and IAR by January 31, 2004. Present first-year results to park staff.  Continue research in spring and summer. 

FY05: 
Complete data entry, mapping, and analysis. Write final technical report and IAR, including management suggestions by July 1, 2005. Present results to park staff and other agencies as interested. 

PARK CONTRIBUTIONS: Montezuma Castle National Monument will provide housing for researchers during this project at the Montezuma Well section. 
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BUDGET

FY03 

PERSONNEL SERVICES:

1. Technician @ $13/hr x 12 weeks (half-time, 6 months) x 40 hrs/wk = $6,240
2. Technician ERE @ 10% of #1 = $624

Total Personnel Costs FY03: $6,864 

TRAVEL AND TRANSPORTATION COSTS:

1. Vehicle mileage @ 250 miles/wk x .345/mile x 12 weeks = $1,035
2. Per Diem – Per diem- $15/night x 12 weeks x 4 night/wk = $720
Total Travel and Transportation Costs FY03: $1,755 

SUPPLIES AND EQUIPMENT COSTS:

1. Expendables (film, batteries) @ $100

Total Supplies FY03: $100
CONTRACTOR AND COOPERATOR COSTS: N/A ($0)

SUBTOTAL FY03: $8,719

OVERHEAD COSTS: Northern Arizona University or USGS @ 15%: $1,308

FY03 Project Cost: $10,027

FY04 

PERSONNEL SERVICES:

1. Technician @ $13/hr x 12 weeks (half-time, 6 months) x 40 hrs/wk = $6,240
2. Technician ERE @ 10% of #1 = $624

Total Personnel Costs FY04: $6,864 

TRAVEL AND TRANSPORTATION COSTS:

1. Vehicle mileage @ 250 miles/wk x .345/mile x 12 weeks = $1,035
2. Per Diem – Per diem- $15/night x 12 weeks x 4 night/wk = $720
Total Travel and Transportation Costs FY04: $1,755 

SUPPLIES

1. Expendables (film, batteries) @ $100

Total supplies costs FY04: $100

CONTRACTOR AND COOPERATOR COSTS: N/A ($0)

SUBTOTAL FY04: $8,719

OVERHEAD COSTS: Northern Arizona University or USGS @ 15%: $1,308

FY04 Project Cost: $10,027

Total Project Cost: $20,054
CRITERIA RESPONSE

Inventory of reptiles and amphibians at Tuzigoot National Monument 

and Tavasci Marsh, Arizona.
1. Significance of the Resource or Issue to the Park: 
The purpose of this project is to conduct the first inventory of the reptile and amphibian species of Tuzigoot National Monument and the adjacent Tavasci Marsh. Inventory of reptiles and amphibians at Tuzigoot is identified as a high priority by the monument. Without such baseline information on the herpetofauna, scientifically defensible management decisions cannot be made.

2.
Severity and Urgency of Resource Threat, Problem, or Need:  

No inventory of reptiles and amphibians has been previously conducted either at Tuzigoot National Monument or in Tavasci Marsh. The marsh will likely be added to the monument in the near future, and is a unique ecosystem containing habitats that are very different from those found in the existing monument. As well, the entire area and the marsh hydrology are potentially threatened by an encroaching residential and golf course development. While initial funding has been provided for this effort by the Sonoran Desert Network in FY03 and FY04, the amount of money available is not sufficient to inventory the complex habitats of the marsh addition. Additional funding is needed for specialized survey equipment and additional personnel hours. It is critical that this funding be provided in FY03 and FY04 to augment the existing funding so that the inventory can run concurrently with that of the Sonoran Desert Network.

3. 
Problem Resolution: 

This work will be conducted in collaboration with multi-taxa inventories being conducted by the Sonoran Desert Inventory and Monitoring Network in FY2003-FY2004. It will extend the scope and breadth of initial surveys being conducted by the network at Tuzigoot. We will conduct a two-year survey of the monument and marsh using proven standard herpetological techniques, including sampling at randomly-selected plots to promote future replication. At the conclusion of the project, we will deliver a report detailing species present and their relative abundance, any species of special concern, management implications, and recommendations for monitoring. 

4.  
Scientific Resource Management:
This project will follow exactly the peer-reviewed research design and deliverables of ongoing herpetological inventories in Southern Colorado Plateau, Northern Colorado Plateau, Sonoran Desert, and Mojave Desert Inventory and Monitoring Networks. The work will be conducted in collaboration with scientists at these networks.
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