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 ABSTRACT.-Sixty-nine telemetered Phrynosoma mcallii from the Colorado Desert in California were
 relocated for up to nine months to examine activity patterns, home-range sizes and overlap, distance traveled
 between relocations, and onset and duration of hibernation. Total area used by the lizards ranged from 651-
 59,237 m2. Males had significantly larger mean summer home ranges and traveled significantly further than
 females. The duration of winter dormancy for eight telemetered lizards was 85 ? 8 (mean ? SE) days. Nearly
 all telemetered lizards were underground by mid-November and emerged as early as late December.
 Telemetered P. mcallii were out in the open or underneath a shrub throughout the day during spring and fall.
 They retreated into burrows to escape the midday summer heat. When out in the open, males perched on an
 elevated surface 19.0% of the time, whereas females perched 4.3%. Telemetered lizards exhibited considerable
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 The activity patterns and movement of a mo-
 bile animal reflect aspects of its behavior and
 ecology (Duellman and Trueb, 1986; Gregory
 et al., 1987). Such information is needed to for-
 mulate sound conservation and management
 plans for rare species (Johnson, 2000). Ecological
 information for such species, however, may not
 be readily available or may be difficult to obtain
 because of a species' cryptic coloration or stealthy
 nature. The use of radiotelemetry has been effec-
 tive in elucidating the ecology of stealthy or
 cryptic reptiles (Greene, 1994).

 The Flat-Tailed Homed Lizard (Phrynosoma
 mcallii) has never been considered abundant
 within its range (Turner and Medica, 1982), and
 its diel and seasonal movements are relatively
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 of their home ranges with females, whereas females

 unknown. One of the main reasons for the

 paucity of field data is the lizard's cryptic nature,
 both behaviorally and in coloration (Stebbins,
 1985; Wone and Beauchamp, 1995; Beauchamp
 et al., 1998). Because of its rarity, it is a California
 Species of Special Concern and was considered
 for federally threatened status in 1994 (USFWS,
 1994). The proposed rule to list P. mcallii as
 a federally threatened species (USFWS, 1994) was
 withdrawn in 1997 by the U.S. Fish and Wildlife
 Service (USFWS, 1997).

 To better understand the behavior and move-

 ment ecology of P. mcallii, we radiotracked indi-
 viduals during 1996 and 1997 at Ocotillo Wells
 State Vehicular Recreation Area in southern Cali-

 fornia. Activity patterns and movement studies
 of horned lizards not only elucidate important
 aspects of its behavior and ecology but also
 provide valuable information on the amount and
 type of habitat necessary to maintain viable
 populations (Beauchamp et al., 1998; Fair and
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 To better understand the behavior and move-

 ment ecology of P. mcallii, we radiotracked indi-
 viduals during 1996 and 1997 at Ocotillo Wells
 State Vehicular Recreation Area in southern Cali-

 fornia. Activity patterns and movement studies
 of horned lizards not only elucidate important
 aspects of its behavior and ecology but also
 provide valuable information on the amount and
 type of habitat necessary to maintain viable
 populations (Beauchamp et al., 1998; Fair and
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 Henke, 1999). The primary goal of this study was
 to examine diel and seasonal activity patterns
 and movements of P. mcallii. The information

 provided may be critical for evaluating the
 impacts of continued surface disturbances (i.e.,
 off-highway vehicle activity) on this rare and
 cryptic species.

 MATERIALS AND METHODS

 Ocotillo Wells State Vehicular Recreation Area
 (OWSVRA), about 16,160 ha in size, is located
 in the peninsular rainshadow of the Colorado
 Desert 144 km northeast of San Diego, between
 the boundary of San Diego and Imperial Coun-
 ties, California (33?09'N, and 116?10'W). It is
 bordered by the Borrego Mountains on the west,
 Anza-Borrego Desert State Park on the north,
 Pole Line Road on the east, and State Highway 78
 on the south. The major use of the area by off-
 highway vehicle (OHV) riders is during the
 cooler months of the year (from late October to
 May). The principal plant communities found
 within the study area are alkali desert scrub,
 desert scrub, and desert wash (Mayer and
 Laudenslayer, 1988).

 We captured P. mcallii by systematic searches in
 10 randomly chosen plots and relocated them via
 telemetry within the study area from summer
 1996 to spring 1998. Plots were 200 x 200 m in
 size. All captured lizards were weighed, sex was
 determined, and their snout-vent length was
 measured. Lizards >10 g were fitted with a
 Holohil BD-2G radio-transmitter (Holohil Sys-
 tems LTD., Ontario, Canada) attached to the
 dorsal surface with a drop of silicone adhesive
 (DAP, Dayton, Ohio). Transmitter attachment
 was completed in the field within 20 min, and
 the package (including the silicone) weighed
 <2.0 g, that is, less than one-fifth the body weight
 of the lizard. The total mass of the telemetry
 package was less than that of a clutch of eggs,
 which averages 27% of the total body mass of the
 female in this species (Pianka and Parker 1975).
 Furthermore, A. Muth and M. Fisher (pers.
 comm.) found in their telemetered P. mcallii
 activity and survival were not affected by
 a telemetry package that was heavier than ours.

 We determined the location of telemetered

 lizards once in the morning (dawn to 1130 h)
 and/or in the evening (1600 h to dark) 4-6 days
 per week from June through July and at least
 once per week from August through March. To
 reduce the chance of underestimating home-
 range size because of a lack of independence
 between observations, at least 4 h occurred
 between relocations (Swihart and Slade, 1985).
 We relocated lizards using a Telonics receiver
 model TR2 (Telonics Inc., Mesa, Arizona) at-
 tached to a handheld two-element Yagi antenna.
 We stopped monitoring telemetered lizards in

 the late fall when they did not change location for
 at least three sampling periods (-10 consecutive
 days) and attributed this prolonged inactivity to
 the onset of hibernation. We eliminated zero-

 meter movements from our analyses in the late
 fall because movements that were closely tied to
 a fixed location, such as a burrow or hibernac-
 ulum, are not considered independent samples
 (O'Connor et al., 1994). We resumed recording
 movements when telemetered lizards emerged
 from their hibernacula. All transmitters were

 removed from telemetered lizards by 9 March
 1998.

 We used two methods to determine activity
 patterns of P. mcallii. To determine the extent of
 the area covered by the lizard between one to
 four days, we calculated the average distance
 between observations. To determine diel activity
 patterns, we categorized lizard activity into three
 types: in the burrow, on the surface under shelter,
 or in the open. The "in the open" category was
 further classified as perched or on the ground.
 "Perched" was defined as when a lizard was

 found on an elevated substrate, such as a rock or
 shrub. We also measured air temperature, surface
 substrate temperature and the time at each
 relocation point. Surface substrate temperature
 was determined using a Raytek? infrared
 thermometer model RAYST2PU (Raytek, Santa
 Cruz, California).

 We collected the relocation data differently
 each year because of the availability of newer
 equipment. All telemetered lizard relocations
 were confirmed by visually locating the lizard.
 For the 1996 data set, an approximate Global
 Positioning System (GPS) location was taken for
 the initial point of capture only and plotted on
 a map of the study area using ArcView? version
 3.2 (Environmental System Research Institute,
 Redlands, California). At each of the 1996
 consecutive relocations, we recorded the distance
 and bearing to the previous location. We then
 converted the distance and bearing (polar co-
 ordinate) of each position to Universal Trans-
 verse Mercator (UTM) Cartesian coordinates
 using a modified coordinate geometry program
 (Wilkerson, 1997). For the 1997 dataset, a hand-
 held differentially correctable GPS unit, Geo-
 Explorer model (Trimble Navigation, Sunnyvale,
 California), was used to record the position of the
 initial point of capture and each consecutive
 relocation point. All 1997 GPS point readings
 were differentially corrected to submeter accura-
 cy using PathFinder? software (Trimble Navi-
 gation, Sunnyvale, California) and base station
 data. The 1997 GPS data were then exported onto
 a map of the study area using ArcView?. The
 1996 UTM coordinates and 1997 GPS data were

 then analyzed by the Movement Program
 (Hooge and Eichenlaub, 1997) for home-range
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 TABLE 1. Summary of Phrynosoma mcallii radiotracked at Ocotillo Wells State Vehicular Recreation Area,
 Imperial County, California. The standardized home-range area was estimated from 13 relocations.

 Snout-vent Weight Duration Distance traveled Total area used Standardized area
 Sex N length (mm) (g) (days) between observations (m) (m2) (m2)

 Male 45 58-79 10-22 11-262 35-133 1502-59,237 5709-38,313

 71.2
 4.5

 24 60-80

 68.6
 4.9

 15.1 85.4

 2.7 61.0

 10-20 13-231

 14.1 79.3

 2.9 64.3

 78.1
 20.34

 28-119

 55.3
 22.52

 17,773.8
 12,725.7

 651-36,031

 9042.8
 8465.7

 15,462.5
 7052.6

 1137-12,498

 6162.7
 3683.7

 and movement analyses. ArcView? was also
 able to determine areas of overlap between home
 ranges of telemetered lizards.

 At OWSVRA, the use of telemetered lizards
 to find additional nontelemetered lizards was

 the most effective capture method to radio-tag
 lizards because lizards were often in close

 proximity to one another. We estimated total
 home-range sizes and distance traveled between
 relocations with 69 P. mcallii (24 females and 45
 males), relocated over a period of at least three
 months. We estimated home ranges for all lizards
 for which we had more than five relocations.

 To determine the lizard's home-range area,
 we used the minimum convex polygon (MCP)
 method (Rose, 1982). The home-range area
 estimate using MCP method increases indef-
 initely as the number of relocation increases
 (Jennrich and Turner, 1969; Rose, 1982). Thus, to
 equalize comparisons, we computed a standard-
 ized home-range area for males and females from
 the mean number (12.7) of summer relocations
 (22 September was considered the end of the
 summer). Additionally, we plotted cumulative
 home-range size against the number of sightings
 for each telemetered lizard (with five or more
 relocations) to detect possible shifts in home
 range (Rose, 1982). A single home range yields
 a simple logistic curve where the plateau of the
 curve is the area of the home range. If a lizard has
 shifted its home-range area, then there are a series
 of stepwise logistic curves (Rose, 1982).

 We used parametric statistics whenever possi-
 ble to compare groups because they are more
 robust in detecting differences when the un-
 derlying assumptions are satisfied (Pagano and
 Gauvreau, 1993). We used t-tests (Zar, 1999) to
 compare the home-range sizes of males versus
 females, home-range sizes in the summer versus
 fall, average distance traveled between gender,
 air temperature when lizards went underground,
 and percent of male lizards perched versus
 females when out in the open. We used the
 Product-Moment Correlation Coefficient (Sokal
 and Rohlf, 1998) to examine the relationships
 between snout-vent length (SVL), standardized
 summer home range, and mass.

 RESULTS

 Total home-range areas for male and female
 lizards varied greatly (Table 1). Mean number of
 relocations for summer home ranges was 12.7;
 thus, the standardized mean summer home-
 range area was estimated from 13 relocations.
 Males had a significantly larger standardized
 mean summer home-range area than females
 (t = -3.76, df = 33, P = 0.001). Additionally,
 males were more active than females (Table 1).
 The mean distance traveled by telemetered
 lizards between observations was 70.1 ? 2.85

 m2 (mean ? SE). On average, males traveled
 significantly farther than females (Table 1; t =
 - 4.26, df = 67, P < 0.001).

 In general, no correlations existed between
 home-range area and either snout-vent length or
 mass of telemetered P. mcallii at OWSVRA. In

 males, standardized home-range area was not
 correlated with lizard mass (r = -0.004, P =
 0.984, N = 25), although it was moderately cor-
 related with snout-vent length (r = 0.520, P =
 0.007). In females, standardized home-range area
 was not correlated with lizard mass (r = 0.166,
 P = 0.695, N = 8) or snout-vent length (r = 0.251,
 P = 0.515). Mass was not correlated with snout-
 vent length, either in males (r = 0.211, P = 0.311)
 or females (r = 0.170, P = 0.687).

 Plots of cumulative home-range size against
 number of sightings for each telemetered lizard
 that had both summer and fall relocation data

 (N = 6) indicated a shift in home range between
 summer and fall (Fig. 1). Furthermore, standard-
 ized summer (breeding season) home ranges
 (7901 ? 2469 m2) were significantly smaller than
 fall (nonbreeding season) home ranges (11,801 +
 2139 m2; t = -6.69, df = 5, P = 0.001).

 Phrynosoma mcallii at OWSVRA hibernated in
 burrows during the winter period. Nine of the 69
 telemetered lizards were followed from summer

 1997 to spring 1998; the rest of the telemetered
 individuals succumbed to predation, died of
 unknown causes, lost their transmitter signal,
 or lost their transmitters. The duration of winter

 dormancy for telemetered lizards at OWSVRA
 (N = 8) was 85 ? 8 days. All but one of the

 Mean
 SD

 Female

 Mean
 SD
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 FIG. 1. The relationship between cumulative home-
 range size (m2) and the number of sightings for lizard
 number L226. The first plateau is the summer home-
 range size, the second plateau is the fall home-range
 size; this illustrates a shift or expansion in home range
 between the summer and fall. This relationship is
 representative of telemetered Phrynosoma mcallii (N =
 6) at Ocotillo Wells State Vehicular Recreation Area,
 Imperial County for which we have both summer and
 fall relocation data.

 600 800 1000 1200 1400 1600 1800 2000
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 FIG. 3. Pattern between summer air temperatures
 (?C), time of day, and activity level of telemetered
 Phrynosoma mcallii at Ocotillo Wells State Vehicular
 Recreation Area, Imperial County, California, June
 1996 through March 1998. Activity codes: 1, lizard
 was in a burrow; 2, lizard was out but under some type
 of cover (i.e., beneath a shrub, or in the shadows of
 vegetation or rock slab); and 3, lizard was out in the
 open.

 telemetered lizards were underground by mid-
 November and emerged as early as late Decem-
 ber and as late as March; one lizard (L210) was
 above ground and active throughout the winter.
 Six of eight winter dormancy burrows were
 found under or near vegetation (<0.2 m from
 vegetation), whereas the other two were out in
 the open (>1.0 m from vegetation).

 Telemetered P. mcallii at OWSVRA were out in

 the open or underneath a shrub throughout the
 day during spring and fall (Fig. 2) but showed
 a bimodal summer activity pattern, that is, out
 in the open during the early morning and again

 - - ?Air Temperature -Activity I
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 FIG. 2. Pattern between fall/early spring air tem-
 peratures (?C), time of day, and activity level of
 telemetered Phrynosoma mcallii at Ocotillo Wells State
 Vehicular Recreation Area, Imperial County, Califor-
 nia, June 1996 through March 1998. Activity codes: 1,
 lizard was in a burrow; 2, lizard was out but under
 some type of cover (i.e., beneath a shrub, or in the
 shadows of vegetation or rock slab); and 3, lizard was
 out in the open.

 late in the afternoon (Fig. 3). During the sum-
 mer, lizards generally were out in the open and
 actively moving early in the day but retreated
 under some type of cover, such as a shrub, by
 1000 h; all retreated to burrows when the
 substrate temperatures exceeded 49?C. There was
 a significant difference in air temperatures when
 telemetered lizards were out but under cover and

 when they were in a burrow (t = -4.40, df = 78,
 P < 0.001).

 All radio-tagged P. mcallii emerged from their
 summer burrows in the evening when substrate
 temperatures dropped below 47?C (mean surface
 substrate temperature = 41.6?C) but were initially
 confined to shadows, that is, behind vegetation.
 After substrate temperatures dropped further,
 they were found out in the open. If the evening
 air temperature dropped below 32?C and the
 wind increased, lizards were usually half-buried
 in the substrate on the leeward side of a shrub.

 They were generally found in the same vicinity
 early the next morning. When out in the open,
 males perched significantly more frequently than
 females, 19.0% versus 4.3% of the time (Mann-
 Whitney U-test: U = 137.0, P < 0.001).

 All telemetered P. mcallii used burrows to

 escape the midday summer heat. We measured
 five of these burrows, all of which had a crescent-
 shaped opening with the long axis about 4 cm
 in width and 2 cm in height. Burrows were loc-
 ated in a variety of microhabitats (i.e., out in the
 open, beneath shrubs or in rock slabs). We found
 numerous burrows within the home range of a
 single lizard.

 Phrynosoma mcallii at OWSVRA were in close
 association with each other and often have over-

 lapping home ranges (Fig. 4). Overlap analysis

 0 7000-
 .N

 0 6000-

 m 5000-
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 o E
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 overlap but no female-female pairings that
 showed overlap (Table 2). Percent overlap was
 not significantly different between male-male
 pairings (t = -1.672, df = 6, P = 0.146), but
 percent overlap was significantly different be-
 tween male-female pairings (t = 2.49, df = 8,
 P = 0.037). On average, each male's home range
 overlapped with the home ranges of 1.5 females
 and this overlap comprised 11% of his home
 range, whereas each female's home range over-

 L208 (F) lapped with the home ranges of 2.3 males and this
 L211 (M) overlap comprised 42% of her home range.

 A

 0

 0

 U

 A

 *

 40

 *

 100 50 0 100 Meters

 L212 (F)

 L215 (M)

 L218 (M)

 L231 (M)

 L239 (M)

 L240 (M)

 L244 (M)

 L255 (F)

 L258 (M)

 L259 (F)

 FIG. 4. Home ranges of individually numbered
 male (M) and female (F) Phrynosoma mcallii within
 Commune Road plot at Ocotillo Wells State Vehicular
 Recreation Area, Imperial County, California, June
 1997 through March 1998.

 was only conducted in the Commune Road Plot
 (1997 dataset) because it had the largest sample of
 telemetered lizards. We found seven male-male

 and nine male-female pairings that showed some

 DISCUSSION

 Based on their daily movements, P. mcallii are
 very active and have large home ranges com-
 pared to other sympatric lizard species of similar
 size (Lowe, 1954; Mayhew, 1965; Baharav, 1975;
 Pianka and Parker, 1975, Krekorian, 1976). Phry-
 nosoma mcallii appears to be more like Phrynosoma
 platyrhinos (Tanner and Krogh, 1973) and Phry-
 nosoma cornutum (Fair and Henke, 1999) ecolog-
 ically, in that it has large home ranges, whereas
 other species in this genus (e.g., Phrynosoma
 modestum and Phrynosoma solare) have small
 home ranges (Baharav, 1975; Pianka and Parker,
 1975; Munger, 1984). The mean home-range size
 for P. mcallii at OWSVRA was similar to that

 measured for this species in a less-disturbed area
 (A. Muth and M. Fisher, pers. comm.). Proximate
 factors that influence the home-range size for P.
 mcallii are not clear but may be related to aspects
 of their specialized diet of harvester ants (Pianka
 and Parker, 1975; Turner and Medica, 1982),
 to their mode of foraging (Rose, 1982), or to

 TABLE 2. Estimated areas of overlap between telemetered Phrynosoma mcallii within Commune Road plot at
 Ocotillo Wells State Vehicular Recreation Area, Imperial County, California, June 1997 through March 1998.

 Lizard number Percent overlap
 Estimated area

 Lizard a Lizard b of overlap (m2) a with b b with a

 Male: Male pairings
 L211 L215 2434 7.0 11.3
 L211 L218 1237 3.5 5.3
 L211 L244 8121 23.2 72.2
 L215 L240 4630 21.5 29.1
 L215 L244 370 1.7 3.3
 L239 L258 1521 7.5 100.0
 L239 L240 <1 <0.05 <0.05

 Male: Female pairings
 L211 L208 20 0.05 0.46
 L211 L212 7442 21.3 88.1
 L215 L212 508 2.4 6.0
 L215 L255 1802 8.4 100.0
 L218 L208 4348 18.6 99.3
 L218 L212 207 0.89 2.5
 L231 L259 6062 18.0 46.9
 L240 L255 13 0.08 0.72
 L244 L212 2783 24.8 33.0
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 territorial behavior (Stamps, 1977a; Rose, 1982).
 Active foragers, Dipsosaurus dorsalis, and herbi-
 vores, Sauromalus obesus, generally have larger
 home ranges than "sit-and-wait" insectivores,
 such as Uta spp. and Sceloporus spp. (Rose, 1982).

 Telemetered lizards at OWSVRA showed a

 seasonal shift in home-range sizes. This is worthy
 of further study since home-range shifts were
 often observed in Sceloporus virgatus where
 females used only a small portion of their non-
 breeding season home range during the breeding
 season (Rose, 1982). Fair and Henke (1999) also
 reported shifts in home-range sizes for P. cornutum
 but in the opposite direction: Home ranges
 decreased in size as summer progressed. We
 hypothesize that a smaller home range in the
 summer for P. mcallii is a result of breeding pairs
 staying in close proximity to one another (pers.
 obs.). In the fall, the lizards need to accumulate
 energy reserves to prepare for hibernation (Van
 Wyk, 1994); thus, their home ranges may increase
 as a result of foraging activities.

 Male P. mcallii have larger home-range areas
 than females at OWSVRA; this phenomenon has
 been observed for numerous lizard species
 (Turner et al., 1969; Berry, 1974; Ruby, 1978; Rose,
 1982; Schoener and Schoener, 1982; Smith, 1985;
 Ruby and Dunham, 1987; Perry and Garland,
 2002). A larger home range for males allows
 several females to overlap them, and therefore
 a greater potential for males to find a mate
 (Schoener and Schoener, 1982; Smith, 1995; Perry
 and Garland, 2002).

 Phrynosoma mcallii at OWSVRA may lack
 territorial behavior, judging from their high
 degree of home-range overlap. Same-sex overlap
 (especially male-male overlap) is often regarded
 as indirect evidence of lack of territoriality, since
 lizards are not active every day (Rose, 1981;
 Simon and Middendorf, 1976; pers. obs.). The
 decreased likelihood of a lizard being simulta-
 neously active with neighboring lizards could
 allow for overlap without significant interference
 competition (Rose, 1982).

 Perching behavior of male lizards may be
 related to surveying for food, conspecific in-
 truders, potential mates (Jenssen, 1970; Scott
 et al., 1976; Stamps, 1977b), or a means of thermo-
 regulation (Adolph, 1990). Results from this telem-
 etry study suggest that male P. mcallii usually
 perch as a display behavior because they did so in
 the late morning when all ant activity had ceased.

 We found a weak positive correlation between
 the body sizes of males and the sizes of their
 home ranges. This is worthy of further study
 since Rose (1982) found home-range size did not
 covary with body size within lizard species (e.g.,
 Uta and Sceloporus species). Previously, Turner
 et al. (1969) reported that home-range size was
 correlated with the energetic requirements of

 individuals and, therefore, to their body size.
 Rose (1982) criticized Turner et al.'s analysis be-
 cause the latter lumped together lizards with
 different foraging strategies. Rose (1982) found
 that lizards with similar foraging strategies show
 no correlation between the mean snout-vent

 length and home-range size.
 Phrynosoma mcallii probably shifted to a bi-

 modal activity pattern, that is, retreated into a
 burrow during the midday, in the summer be-
 cause of the intense midday heat. Mayhew (1968)
 also reported this type of activity pattern during
 the summer. Because the body temperature of P.
 mcallii corresponds closely to substrate tempera-
 ture (Norris, 1949), it is physiologically advanta-
 geous for the lizard to escape the extreme surface
 temperatures by retreating underground. The
 highest body temperature reported where bur-
 rowing activity occurred was 43?C (Heath, 1965).
 Activity of the lizards in the evening was de-
 pendent on air and substrate temperatures. It
 appears that P. mcallii do not retreat into their
 burrows at night during summers. Norris (1949)
 reported finding the species above ground as late
 as 2225 h.

 Microhabitat selection as a function of diel

 variation in a desert environment is physiolog-
 ically advantageous to P. mcallii. Proximate
 factors that cause diel shifts in microhabitat

 use by other lizard genera are not fully un-
 derstood (Zimmerman and Tracy, 1989; Grant
 and Dunham, 1988; Adolph, 1990; Van Damme
 et al., 1990), but for P. mcallii, diel shifts are
 most likely related to thermoregulation. Heath
 (1965) reported shade-seeking behavior for P.
 mcallii with a mean body temperature of 40.4?C
 and reentry movement from shade to direct
 sunlight for those with a mean body tempera-
 ture of 34.9?C under outdoor laboratory con-
 ditions. At OWSVRA, lizards were generally
 found on the eastern side of vegetation in the
 mornings, which was where they had been
 observed the previous night. This microhabitat
 provides protection from the prevailing winds
 from the northwest in the evenings, and they
 are on the sunny side of the bush in morning.
 After 0700 h, telemetered lizards were generally
 found out in the open. Activity in the summer
 ceased at about 1000 h or when substrate

 temperatures became too hot for the lizards.
 In the evening, lizards were often under
 vegetation or in some kind of cover microhab-
 itat, such as, in crevices or behind rock slabs,
 which provided protection from the intense
 insolation and strong winds.

 At OWSVRA, winter dormancy started in
 mid-November, and most lizards remained un-
 derground until the end of January, similar to
 the pattern A. Muth and M. Fisher (pers.
 comm.) found for this species, although one of
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 their telemetered lizards was also periodically
 active throughout the winter. The burrows
 occupied for winter dormancy at OWSVRA
 tended to be near vegetation. Telemetered P.
 mcallii have a number of burrows within their
 home-range areas, which they use to escape the
 midday heat (unpubl. data) that are both out in
 the open and beneath vegetation. It is not clear
 whether they actively seek a specific burrow or
 any available one to spend the winter dormant
 period. It would be advantageous for the lizard
 to be in a burrow beneath vegetation during
 winter dormancy because these burrows tend to
 be elevated above the surrounding area and are
 structurally stronger because of the root mass.

 Because P. mcallii dig their own burrows (A.
 Muth and M. Fisher, pers. comm.), the soil must
 be sufficiently friable to dig but not so loose that
 the burrow collapses easily. Thus, soil cohesive-
 ness is an important aspect of burrow site choice.
 Friable soil may not support the weight of OHVs
 and, thus, OHV activity in areas where P. mcallii
 occur may be detrimental.
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