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Problem Statement: 
Glen Canyon NRA originally identified a reptile and amphibian survey as part of the Southern Colorado Plateau Network Inventory program.  However, because of a lack of funds the project was not funded.  More recently, funds have become available for survey work starting in 2003.  Additionally, the SCPN has some funds on-hand to help support the project.

Glen Canyon National Recreation Area is situated on the central Colorado Plateau in southern Utah.  The NRA comprises 1.25 million acres of rugged backcountry as well as the surface waters of Lake Powell.  Four rivers drain into the reservoir, the Colorado, Dirty Devil, San Juan and Escalante.  Habitats range from low elevation desert scrub at Lees Ferry to dense pinyon-juniper woodlands on Fifty Mile Mountain and the Orange Cliffs.  Elevations range from 975 meters to 2290 meters.  The reptile and amphibian fauna of Glen Canyon NRA is not well known.  The current checklist includes 31 species, one of which is extirpated (Chrysemys picta).  Additional species have been reported from the NRA, but are either incorrect or need to be confirmed (e.g., Bufo cognatus and B. microscaphus).  Relatively little published work exists on the reptiles and amphibians of Glen Canyon (Woodbury 1958, 1959; Atwood et al. 1980; Kimberling et al. 1996; Miller et al. 1999).  Monitoring and surveys of leopard frogs on the Colorado River have been documented (Drost and Sogge 1993; Kelly and Pinnock 1995; Spence 1996).  Some collections of reptiles and amphibians from the area can be found in the collections of the Southwestern Museum of Biology, U. of New Mexico, and the Monte L. Bean Museum at BYU.

Very little is known about the ecology, distribution and status of most reptiles and amphibians in Glen Canyon NRA.  In particular, snakes remain very poorly known in the area, and survey work is likely to greatly expand our knowledge of the snake fauna of the south-central Colorado Plateau of Utah.

Justification

The NPS is mandated to complete inventories of vertebrate animals and vascular plants by 2005 in all parks on the Colorado Plateau.  The goal is to reach document at least 90% of each park’s fauna and flora.  Methods for determining whether 90% has been reach are detailed in the network inventory plans.  The additional funds are needed to supplement the inventory. 

Budget

The funds will be used to field biologists to assist in reptile and amphibian surveys; $12,441 is available for the project.  See attached budget sheet for breakdown.

Methods

General Sampling Considerations. Sampling will be stratified by habitat. Sampling will take place when reptiles and amphibians are active, and breeding is likely, generally mid-May to the end of September. Sampling will occur throughout this season, focusing in May and June on early-season lizard activity and spring-breeding amphibians, in July and August on reptile hatching and monsoon-breeding amphibians and snakes, and in September on the last of the hatching reptiles and pre-hibernation snake activity. 

Sites for sampling herpetofauna will be selected in each habitat within 

GLCA using a stratified random procedure, in conjunction with other taxa researchers (refer to SCP full proposal). However, sampling sites will not be randomly chosen when detection of amphibians and species with specific habitat requirements is desirable. For example, all permanent and semi-permanent bodies of water in each park unit should be sampled during the spring and summer rainy periods for breeding amphibians. Rock outcrops provide critical habitat for species such as chuckwallas and desert night lizards, as well as winter hibernacula for many snake species. Road driving (see below) will cover all habitats adjacent to a strip transect (the road). 

Time-constrained searches. Time-constrained searches (TCS) 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. TCS 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. The focus of these surveys will be to document species present rather than capturing and processing each individual seen.

Time-constrained searches will be conducted by one or two herpetologists, and last 60 minutes (one or two person-hours, depending on the number of observers) per habitat to avoid observer fatigue. We recommend that the area covered by each TCS be one hectare (ha) in size; however if a given microhabitat is not structurally or vegetatively diverse (e.g. short-grass prairie), a greater area could be covered during the one-hour sampling period. This method is heavily influenced by the skill of its users, so we recommend only using skilled herpetologists familiar with the local species, capable of recognizing species, age classes, and sexes at a distance. Care must also be taken to define and stratify all major habitats to be sampled a priori, to ensure that each habitat is sampled for an equivalent amount of time (Scott 1994). Each habitat should be sampled during every sampling trip to ensure representative temporal coverage. 

We recommend supplementing road cruising surveys with nocturnal TCS in parks where there are few roads, and in habitats without roads running through them. Nocturnal TCSs will be conducted in the same plots searched by day, during the evening following the daytime searches, using the technique outlined above. However, unlike diurnal TCSs where each person can search independently, for safety reasons, technicians will work in 2-person teams to conduct a nocturnal TCS.  Each team will be considered a single person for measuring time spent searching.  Thus a single team would work for 1 hour to achieve a 1 person-hour search. 

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 snakes (e.g., Bernardino and Dalrymple 1992, Dodd et al. 1989, Klauber 1939, Mendelson and Jennings 1992, Rosen and Lowe 1994, Sullivan 1981). This method is also effective for surveying amphibians (Shafer and Juterbock 1994), particularly in the arid southwest where many anuran species are seldom active during daytime, but can often be found crossing roads on warm, rainy nights.

Night driving surveys should be standardized in the following way: 1) Drive a vehicle at slow speeds (30-40 km per hour) on park roads for 2-4 hours each survey night (ca. 60-120 km per night); 2) Identify all amphibians and 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 km using calibrated vehicle odometers, and later convert these positions to GIS point locations; and 4) Collect animals found DOR and in good condition and preserve as voucher specimens. Occasionally live animals should be collected for voucher specimens, as needed.

In addition to night driving surveys, reptile and amphibian experts should opportunistically record amphibians and reptiles seen on roads during daytime, during the course of travel within the parks. 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), patch-nosed snakes (Salvadora), and horned lizards (Phrynosoma).

Amphibian-specific methods. Amphibians are important bioindicators due to their dependence on water and to their sensitivity to environmental changes, and there has been recent international attention on the problem of widespread amphibian declines (Dunson et al. 1992, Vertucci and Corn 1996). The methods most effective for detecting amphibians are night road driving (see above), 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 in parks on the southern Colorado Plateau would focus 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.

GIS Data Collection

We will take GPS UTM coordinates at sampling points and other relevant locations in (on some occasions both UTM and latitude/longitude coordinate systems may be recorded).  All GPS coordinates will use NAD83 as the datum.  UTM coordinates, error values, datum reference (NAD83), and zone will be recorded.   

Voucher and other specimens - At a minimum, presence of species at each park should be documented using high-quality, close-up color slides. Animals found dead and in identifiable condition should also be salvaged (e.g., those found dead on the road). Depending on park needs, live animals may also be collected and preserved. This is particularly important when species are found at park units that are not expected, and/or range extensions.  Specimens found dead may be stored temporarily in a freezer at the Park or researcher’s office. Place specimens in a plastic bag (Zip-loc© heavy duty freezer bags are excellent), along with a tag providing information on date of find, precise location where found, and collector. Air should be squeezed out of the bag, and the bag securely sealed. If the specimen will remain in the freezer for more than a few weeks, it is a good idea to double-bag the specimen. At the end of each year of sampling, all frozen specimens should be thawed out, injected with and immersed in 10% formalin for fixing, then transferred to 70% ethyl alcohol for preservation. Long-term storage should be in museum-quality glass storage jars. Animals collected alive may be killed by freezing or drowning in warm water, or preferably, through lethal injection of sodium pentobarbital (AVMA 1993).

Cooperation
NPS will provide overall coordination of the project.  NPS will be primarily responsible for the management priorities of the field inventories.  NPS and USGS/Colorado Plateau Field Station cooperators will be responsible for providing standard databases for documenting the results of inventory.  NAU will be responsible for carrying out reptile and amphibian studies and for providing data, in a format compatible with standard databases developed by the NPS (including Southern and Northern Colorado Pleateau inventory and monitoring networks),USGS/Colorado Plateau Field Station, and NAU.  NAU will be responsible for data analysis and reports (both written and oral) on activities associated with the bird inventory.  NAU will arrange sampling schedules, notify parks in advance of field work, and obtain all necessary permits for herpetological inventory in cooperation with Anne Cully (Southern Colorado Plateau Inventory and Monitoring Coordinator).  NPS parks will provide housing and logistical support when available.  

This agreement is contingent upon the availability of funds for work beginning in 2002 and ending in 2004.  It is likely that additional funds will be available for work beginning in 2003 and extending to 2004.  This agreement will be amended to include the additional funding in that event.
Schedule and Deliverables

A tentative schedule of fieldwork and progress reports is listed below for the overall program, including the funded fee demo project as well as the additional SCPN funds.

October 2002-February 2003: literature search and prepare for field work

March 2003-September 2003: conduct first year of field surveys

October 2003: yearly progress report

October 2003-February 2004: refine methods and areas to search if necessary

March 2004-September 2004: conduct second year of field surveys

October 2004: second year progress report

December 2004: final report

All cooperators shall have full opportunity to review, cooperate in the planning, execution, and publication of the results of the work conducted under this agreement.  NAU will be responsible to obtain technical peer review of products.  NPS will be responsible for management review and approval of all products, including reports.  

1. Voucher and other specimens – The presence of species at each park will be documented using high-quality, close-up color slides. Animals found dead and in identifiable condition will also be salvaged (e.g., those found dead on the road). Depending on park needs, live animals may also be collected and preserved.  All specimens should be affixed with National Park Service issue specimen tags containing information on species name, collector, date of collection, collection site, and NPS record number.  Voucher specimens will be deposited in the Museum of southwestern Biology, University of New Mexico, or other mutually agreed upon location.  (Additional requirements for documenting voucher specimens are found below.)

2. Data  – NAU will provide the data from reptile and amphibian  inventories in a format compatible with databases developed by NPS (including the Southern and Northern Colorado Plateau inventory and monitoring networks), USGS/Colorado Plateau Field Station, and NAU.  These data will be in Access and GIS formats that conform to the requirements of the NPS National Inventory and Monitoring Program and that can be integrated into existing databases, including Dataset Catalog, NPSpecies, ANCS+, and NRBib.  Inventory data will be in Access files with fields that match data fields in the above databases.  In addition, NAU will provide updated reptile and amphibian species lists and master lists for each park in Access format.  For vouchers and other specimen data (including photographs used as vouchers) these fields will include scientific name, common name, specimen owner/location (e.g. NPS, CARE), specimen identification (e.g. accession number, catalog number), collector name, collection number, habitat, elevation, location (state, park, county), point location in UTM (and sometimes latitude and longitude) coordinates, approximate coordinate error in meters, and general comments.  (This information is not required for observations, e.g. during transect sampling or point counts.)  GIS data submitted will include UTM coordinates, with error indicators as separate field, zone, datum (NAD83), and metadata records, in Access database suitable for conversion to spatial databases.

3. Field notes, data sheets, and other documentation – NAU will provide to NPS, the originals or copies of field notes, data sheets, photos, electronic files, and other material associated with the inventories. 
Additional NPS Support

In addition to the support listed in Article II, Glen Canyon NRA can provide some logistical support in the form of boats for lake trips.  The Glen Canyon staff biologist will also be available for help in selecting survey areas and methods, and in some field surveys.  The Glen Canyon NRA GIS lab will supply needed maps for the project.
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