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INTRODUCTION
The zebra-tailed lizard (ZTL; Callisaurus draconoides) is a characteristic, relatively common Mohave and Sonoran Desert species throughout the lower elevation deserts of the Southwest (Brennon and Holycross 2006). ZTL is a medium-sized, insectivorous iguanoid lizard that prefers sandy desert habitats, which are often dominated by creosote-bush (Larrea tridentate; Fig. 1). Female ZTL lay 2-8 eggs in summer in sandy, friable soils; however, this species may be multivoltine. Although widespread, isolated populations may occur in sand dune refugia. Prior to 1983, zebra-tailed lizards were persistent residents of the sand dune area along the Colorado River in Grand Canyon at the Diamond Creek confluence on the Hualapai Reservation (Tomko 1976; Miller et al. 1981).  With the flooding that occurred (approximately 100,000 cubic feet per second) on the Colorado River in Grand Canyon in 1983-4 due to unexpected high runoffs from the Rocky Mountains, river access at Diamond Creek for river rafters was restricted to the dune area and river traffic drove over the dunes. Off-road vehicular impacts are well-known to negatively affect diurnal reptile species, such as desert tortoise and ZTL (Busack and Bury 1974; Webb and Wilshire 1983). Repeated censuses for ZTL at the mouth of Diamond Creek from the late 1980’s through 2010 consistently failed to reveal any of these conspicuous, diurnal lizards, and the population  has been extirpated there (Stevens et al. 2011; Stevens 2012). However, ZTL, are still extant in the middle and upper Peach Springs Canyon, several miles south of the Diamond Creek dunes.
Analysis of missing and at-risk species in the Colorado River ecosystem downstream from Glen Canyon Dam identified ZTL as having high potential for restoration (Stevens et al. 2011). In an effort to re-establish ZTL on the dunes at Diamond Creek, the Bureau of Reclamation, Upper Colorado Region, working through the Glen Canyon Dam Adaptive Management Program, funded a translocation effort working with the Hualapai Tribe and Stevens Ecological Consulting, LLC.
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Fig. 1: Zebra-tailed lizard from middle Peach Springs Wash, 23 April 2012 (photo by L.E. Stevens).

METHODS
Dr. Larry Stevens and Dr. Kerry Christensen conducted an initial habitat analysis at the mouth of Diamond Creek dunes on 8 March 2012 (Fig. 2), and evaluated potential capture sites in the middle and upper reaches of Peach Springs Canyon.  They evaluated dune habitat structure (substrate and vegetation cover) and discussed appropriate stocking numbers for the translocation effort, concluding that 3-4 pairs of ZTL would be an appropriate starting number for the translocation effort. Plans by the Tribe to develop a small camping area near the translocation site also were discussed within the Tribe and were considered to be compatible with translocation.

On April 23, 2012, Dr. Larry Stevens,. Dr. Geoffrey Carpenter and Dr. Kerry Christensen used 12 foot-long cane poles fitted with fishing line nooses to capture five male and five female ZTL at two locations in middle-upper reaches of Peach Springs Canyon, approximately 10 miles south of the Diamond Creek dunes. One of the male lizards was a juvenile.  Captured ZTL were examined for age, sex and health. ZTL capture required approximately 5 hr. The lizards were kept cool, transported to the dunes and released at three locations.

At approximately monthly intervals, staff of the Hualapai Department of Natural Resources performed surveys for the zebra-tailed lizards at the Diamond Creek dunes by walking around and through the dune area on foot (Table 1). The surveys lasted from 40 to 60 minutes each.  Locations of contacted zebra-tailed lizards were plotted on a aerial photograph of the dune area.  We recorded information on behavior, distance to vegetation and vegetation type.

RESULTS
Monitoring results are presented in Table 1. An aerial photograph with lizard locations (including zebra-tailed lizards, tree lizards and whiptail lizards) from all the surveys is provided in Fig. 4.

Table 1.  Summary of Diamond dune zebra-tailed lizard monitoring results.
	Date
	# of observers
	# of ztl located
	Mean dist. To veg.
	Vegetation type(s)

	05/01/12
	1
	2
	0.5m
	Creosote bush

	05/15/12
	1
	3
	0.7m
	Arroweed, rabbit brush

	06/26/12
	2
	6
	2.5m
	Creososte, mesquite, Baccharis

	07/24/12
	2
	2
	1.3m
	Mesquite, creosote bush

	09/04/12
	2
	7
	1.0m
	Mesquite, four-o’clock, Baccharis, salt bush, creosote
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Fig. 2: Diamond Creek mouth dunes, oblique view, 8 March 2012.

Fig. 4:  Lizard locations on the five monitoring surveys.  Z= zebra-tailed lizard, ZA= adult ztl, ZJ=juvenile ztl, T= tree lizard (Urosaurus ornatus) and W= whiptail lizard (Cnemidophorus tigris).
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DISCUSSION AND RECOMMENDATIONS
From  the results of the monitoring surveys, it appears that the majority (if not all) zebra-tailed lizards that were translocated from Peach Springs Canyon to the Diamond dune area on the Hualapai Reservation have survived and are in good health.  However, we have not detected evidence of reproduction at the translocation site.

 Human foot traffic on and around the dunes can be a nuisance to the lizards, but they seem to have adapted to that human activity. Continued monitoring will allow us to better understand visitor impacts to the lizards.

Detection success during monitoring increased when two observers were present. Occasionally, one observer would disturb a lizard but not see it, while the second observer was able to see the animal.  We may add an additional observer in future monitoring runs. On the July survey, the survey was cut short by monsoonal rain and flooding in Peach Springs canyon.  This may explain the number of animals sighted on that survey.

Further translocation is being discussed by the ZTL translocation team (the Tribe, Reclamation, and advisors). Given the high survival rates of translocated ZTL through the 2012 growing season, it may be advisable to defer additional translocations until we determine whether reproduction occurs in 2013. We propose to re-initiate monitoring in April 2013, and we will attempt to capture, sex, weigh, and assess the health of surviving ZTL in the Diamond Creek mouth dunes. We will continue to monitor for evidence of reproduction success until mid-summer. If no reproduction is detected, the translocation team may opt to pursue additional translocation.
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