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Background
In 2006-2008, new lands were added to Petrified Forest National Park (PEFO) holdings, nearly doubling the size of the park. These lands include sagebrush steppe, grassland, badland, riparian, and seep/spring habitats, as well as historic cattle tanks. Given this diversity of habitats, inventory and status determination of the biotic resources are priorities for PEFO, so that future management directions for this area may be anticipated and planned by Resource Management staff. 

 

Small vertebrate surveys were conducted on expansion lands in 2010 as part of a 2.5-year inventory to determine the composition and relative abundance of herpetofauna and small mammal species in these recently acquired areas. The objectives of the inventory are to 1) use existing baseline data to establish and adaptively assess an inventory program for small vertebrates in the recently acquired expansion areas of PEFO; 2) develop a list of herpetofauna and small mammal species occurring in the expansion area; 3) determine status (relative abundance) and probability of presence/absence for each species; and 4) determine the locations of any sensitive species or areas of concern (i.e. areas of high biodiversity) for future management planning.  

 

This document describes the survey effort within the 2010 field season, a list of species and relative abundance detected at survey sites, significant findings, problems encountered that potentially limited the effectiveness of survey efforts, and research plans and potential needs for 2011.  

 

2010 Sampling and Survey Results

Sampling. Seven sampling trips occurred in the expansion areas in 2010 between May and September. Each survey was conducted by one-two people (with additional volunteer assistance on certain trips), and most trips lasted 4 days/3 nights. We focused survey efforts in areas where there was the greatest probability of detecting species. Areas covered were geo-referenced with a handheld GPS unit. Sampling consisted of permanent trapping sites, visual encounter surveys, and nocturnal amphibian call surveys. 
 

We installed four permanent trapping sites in April and May 2010, each consisting of three 15-25-m long drift fences and six 5-gallon pitfall traps. During each sampling visit, two box traps were also placed at opposite ends of each fence, funnels facing in, for a total of six box traps at each site.  These four trapping sites were named “Stagecoach”, “He-Man” (Figure 1), “Puerco East”, and “Puerco West”, reflecting archaeological or natural features near the locations. The trap sites were visited five times during May, June, July (one trip each month), and September (two trips).  

We also conducted six visual encounter surveys and five nocturnal amphibian call surveys on two separate trips during July and August. Each diurnal visual encounter survey and nocturnal amphibian call survey consisted of one-two persons (with occasional additional volunteers) walking or wading for one-three hours across suitable habitat, and recording the total number of individuals of each species heard calling or seen. Visual encounter surveys occurred: 1) along Big Lithodendron Wash near the Stagecoach trap site (including the floodplain, mesas in the vicinity, and prospect mining sites), on three visits; 2) Billings Gap Tank near Blue Mesa; 3) seasonal water sources near the Puerco West trap site; and 4) a tank south of Black Knoll (outside of expansion areas).  Nocturnal call surveys were conducted along: 1) Big Lithodendron Wash near the Stagecoach trap site on two visits; 2) two tanks near the He-Man trap site and Dry Wash; 3) Billings Gap Tank near Blue Mesa; and 4) an ephemeral pool near the Puerco West trap site.  
 

Species Detected: The following species were detected while trapping and conducting visual encounter and nocturnal call surveys:   
Amphibians: Red-spotted Toad (Bufo punctatus), Great Plains Toad (Bufo cognatus), Couch’s Spadefoot (Scaphiopus couchii), Mexican Spadefoot (Spea multiplicata), Plains Spadefoot (Spea bombifrons).
 

Reptiles: Eastern Collared Lizard (Crotaphytus collaris), Common Sagebrush Lizard (Sceloporus graciosus), Plateau Lizard (Sceloporus tristichus), Plateau Striped Whiptail (Aspidoscelis velox), Nightsnake (Hypsiglena torquata), Gophersnake (Pituophis catenifer), Glossy Snake (Arizona elegans), and Striped Whipsnake (Masticophis taeniatus). 

 

Mammals: Botta’s Pocket Gopher (Thomomys bottae), Plains Pocket Mouse (Perognathus flavescens apache) (probable sighting; the animal was covered with mud), Silky Pocket Mouse (Perognathus flavus), Western Harvest Mouse (Reithrodontomys megalotis), American Deer Mouse (Peromyscus maniculatus), White-footed Mouse (Peromyscus leucopus), Northern Grasshopper Mouse (Onychomys leucogaster), and Desert Shrew (Notiosorex crawfordi).
 

Species of highest abundance detected in traps included Plateau Lizard and Plateau Striped Whiptail. Species of lowest abundance (limited to a single detection) in traps included: Glossy Snake, Botta’s Pocket Gopher, Plains Pocket Mouse, Northern Grasshopper Mouse, and Desert Shrew. Mexican Spadefoot represented the most frequently encountered species while conducting visual encounter and nocturnal amphibian call surveys, while Couch’s Spadefoot represented the least frequently encountered species.   
Significant findings: An adult Desert Shrew (Figure 2) was detected in a pitfall at the Puerco West trap site; this may be a relatively rare species for PEFO, as it was not detected by C. Ramotnik and M. Bogan during surveys in 1996-1997. Unfortunately, the animal was not salvaged; however, we will collect any additional specimens found dead. We found five species of amphibians near the Stagecoach trapping site, particularly during nocturnal call surveys.  Billings Gap Tank near Blue Mesa (Figure 3) seems to retain water during much of the year.  In 2010, the tank yielded three amphibian species, and is worthy of further survey efforts for reptile, amphibian and small mammal diversity. 
Helpful resources: Jay Theuer, Park Archaeologist, provided considerable assistance in the form of reconnaissance for potential trap sites and surveys, and also allowed researchers to store equipment and stay at his residence (the Dome) within an expansion area.  The Stagecoach trapping site was also selected adjacent to the residence, and these living quarters provided both direct and indirect support for the small vertebrate surveys.  

Problems encountered 
In general, progress was slow in setting up trap sites, and precluded additional trapping efforts for small mammals as well as exploring a greater portion of the expansion areas.  Also, some accidental amphibian and small mammal mortality occurred in traps.  We will strive to decrease this in 2011 by providing water cups with lower edges, and by providing dried or canned fish in traps where there is a potential of trapping Desert Shrews.
Cattle negatively affected the He-Man trapping site by repeatedly damaging the installed drift fences, and also impacting the spring and general habitat of the site. Elk also damaged drift fences at the Puerco East trapping site. These ungulate impacts likely decreased the effectiveness of our traps. We propose to reinforce our existing traplines with T-posts and strong wire above the fences, as a possible solution to prevent further damage to trap sites. Arson destroyed a historic house structure near the Puerco West trapping site, just as the site was approaching completion for trapping in early June, and likely resulted in a local loss of roosting, retreat sites, and nest areas for small vertebrates. Several wood coverboards were also stolen just after the Puerco West trap site was set up, hampering trapping efforts. Park staff placed boundary signs near the site to inform the public and discourage further trespassing. One drift fence at Puerco West was partially covered by sediment during a flood event, and will be relocated to higher ground before the end of the season.  We may also move one of the drift fences at the Stagecoach site to permit coverage of a wider variety of habitats.
2011 Research Plans and Needs
In 2011, we will conduct approximately 8 total trips, divided between trapping at the four permanent sites and surveying areas of the expansion lands away from these sites. We will work with Northern Arizona University and Mesa Community College student volunteers to conduct fieldwork. We will likely conduct longer sampling trips to allow more time for trapping and to cover more of the expansion areas (e.g. five-seven days/trip). Sherman, squirrel, and box traps will be used in locations outside of the permanent trap sites in an attempt to document additional small vertebrate diversity. We will focus on conducting additional diurnal visual encounter surveys for terrestrial reptiles. If time permits, we will add bat trapping and infra-red camera stations to our survey methods. 
We have not yet been allowed to survey most of the southwest portion of the expansion areas (west of the park and south of the Puerco River). For the best completeness and relevance of our inventory, permission to access this area would be helpful. We would like to retain the storage space at the Dome to store traps. We will likely require indoor housing in the Park during some June-September sampling trips if the facilities at the Dome are unavailable. 
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Figure 1. Members of Northern Arizona University’s student chapter of The Wildlife Society with Jay Theurer, Archaeologist (in NPS uniform) and Iain Emmons, NAU technician (on ground) at the “He-man” trap site in the expansion area of Petrified Forest National Park, Arizona. A completed drift fence is in the foreground. Photograph by Erika Nowak, April 2010.
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Figure 2. Adult Desert Shrew detected in a pitfall at the Puerco West trap site in the expansion lands of Petrified Forest National Park. Photograph taken on 7/13/10 by Iain Emmons. 
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Figure 3. Billings Gap Tank in the expansion lands of Petrified Forest National Park, an important area for breeding amphibians. Photograph taken on 7/29/10 by Iain Emmons. 
