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Several English common names have been used for 
Pholidoscelis auberi (Teiidae), classified until recently as 

Ameiva auberi (Goicoechea et al. 2016), including Auber’s 
Ameiva (Gray 1845; Beolens et al. 2011; Rodda 2020), 
Cuban Ameiva (Alfonso and Torres 2012; Torres et al. 2014), 
Cuban Whiptail (Castellón Maure and Rodríguez-Cabrera 
2018; Currie et al. 2019), Blue-Tailed Whiptail (Currie et 
al. 2019), Corredera (Buide 1966), Corre-costa (Barbour and 
Ramsden 1919; Buide 1966), and Culebrina (Barbour and 
Ramsden 1919; Buide 1966; Garrido 1980). Local common 
names in The Bahamas include Blue-Tail and Lion Lizard 
(Attrill et al. 1983). The reassignment of the species to the 
genus Pholidoscelis generated some potential for confusion, as 
P. auberi and congeners with “Ameiva” in the common name 
were no longer classified as Ameiva. Hedges et al. (2019) 
solved this problem in their list of suggested standardized 
common names for Caribbean reptiles and amphibians, by 
using the noun “Groundlizard” for Pholidoscelis and introduc-
ing the novel combination Cuban Groundlizard as the formal 
English common name for P. auberi.

Pholidoscelis auberi is one of the most widely distributed 
Caribbean lizard species, with at least 40 subspecies that range 
across Cuba and The Bahamas (Schwartz and Henderson 
1991). Much previous research on P. auberi has focused on 
the taxonomy, morphology, and distribution of its subspecies 
(e.g., McCoy 1970; Schwartz 1970; Garrido 1980; Lee and 

Schwartz 1985; Rodríguez Schettino et al. 2013; Rodríguez-
Cabrera et al. 2018) and of populations to which subspecies 
have not yet been assigned (Torres et al. 2014). A few aspects 
of natural history have received attention, with multiple pub-
lications addressing habitat (mainly xeric areas with sandy 
or rocky substrates, especially among beach vegetation but 
also in disturbed areas such as towns and cultivated fields) 
(Gundlach 1880; Barbour 1916; Barbour and Ramsden 
1919; McCoy 1970; Schwartz 1970; Torres et al. 2014), 
and parasites (reviewed in Henderson and Powell 2009). 
Alfonso and Torres (2012) detailed courtship and mating of 
P. a. ustulata in eastern Cuba. Sampedro Marín et al. (1982) 
examined diet (mainly insects) and hourly activity patterns of 
P. a. sabulicolor in eastern Cuba. Pholidoscelis auberi is known 
to forage for ants by digging into the craters of ant nests 
(Barbour 1916), also will eat small lizards (Attrill et al. 1983), 
and an individual of P. a. zugi in western Cuba was observed 
eating a small frog (Castellón Maure and Rodríguez-Cabrera 
2018). Other natural history observations include that it is 
shy and quick to hide from humans (Barbour and Ramsden 
1919); movements are quick and jerky (Currie et al. 2019); 
predators include the American Kestrel (Falco sparverius), the 
Cuban Pygmy Owl (Glaucidium siju), and the Bahamian 
Racer (Cubophis vudii) (Franz and Dodd 1994; Powell and 
Henderson 2008); and a nest in a depression under a rock in 
western Cuba contained a single egg that produced a hatch-
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ling in June (Estrada 1987). The natural history of most sub-
species of P. auberi has not been studied, and antipredator 
displays in P. auberi have not been reported until now.

The observations reported herein took place on Little San 
Salvador Island (hereafter abbreviated LSSI), also called Half 
Moon Cay, a Bahamian island between the southern end of 
Eleuthera and the northern end of Cat Island. Specimens 
from LSSI are currently referred to P. a. thoracicus (Currie 
et al. 2019). This was based on an assignment by McCoy 
(1970), who collected a single specimen from LSSI and 
assigned it to P. a. thoracicus, a subspecies from the Bahaman 
islands of New Providence and Eleuthera and their connect-
ing cays. However, the coloration of P. auberi on LSSI does 
not match that of P. a. thoracicus. The LSSI population has 
a middorsal stripe that lacks black edging on the head (edged 
in black on heads of P. a. thoracicus), the dorsolateral stripe 
is interrupted between the shoulder and the eyelid (not inter-
rupted in P. a. thoracicus), and the lateral light stripes stop 
anteriorly at the shoulder (they extend only to the ears in P. 
a. thoracicus). The dorsal field is tan anteriorly and light gray 
posteriorly (uniformly colored in P. a. thoracicus), the tail is 
blue (gray in P. a. thoracicus), and in some adults the snout tip 
is reddish (not reddish in P. a. thoracicus) (Fig. 1). The color-
ation of the LSSI population does not match that of any other 
named subspecies of P. auberi described in McCoy (1970), 
but further study will be necessary to determine whether the 
LSSI population should be considered a distinct subspecies.

Behavioral Observations
I conducted behavioral observations during sunny weather 
at 1015–1100 h on 3 January 2024. I photographed and 
filmed an adult P. auberi among low vegetation between the 

western beach and the paved path parallel to it (24.580000, 
-75.952780, elev. 3 m asl) (Fig. 1D). I then photographed 
and filmed a hatchling (SVL ~4.0 cm, TL ~13.5 cm) a little 
farther north, among low vegetation between the western 
beach and the same paved path (24.580556, -75.953056, 
elev. 2 m asl) (Fig. 1E). These size estimates are comparable to 
those described by Estrada (1987) of a hatchling that had just 
emerged from the egg (SVL 3.34 cm, TL 10.39 cm). Videos 
of the adult and the hatchling are posted in Senter (2024b) 
and Senter (2024c), respectively. Both performed two distinct 
displays: an arm-waving display (hereafter abbreviated AWD) 
and lateral undulations of the tail (hereafter abbreviated LUT). 
Both lizards performed AWD with the elbow bent at approxi-
mately a right angle.

The first video of the adult (Senter 2024b) consists of 15 
sec of footage in which the lizard was motionless except for 
breathing and moving its head to look at me as I stood over 
it. In the second video of the same lizard (Senter 2024b), it 
had changed its position but was motionless for 26 sec while 
it watched me. The lizard then resumed locomotion with 
jerky movements of the head and torso, pausing after 5 sec. 
During the pause, it performed AWD with a series of four cir-
cumductions that alternated between the left and right fore-
limbs, a sequence that took 4 sec. It then performed a brief 
LUT with a single, very shallow sinusoidal movement of the 
proximal half of the tail. The distal half of the tail was outside 
the frame of the video, so I could not determine if the LUT 
propagated farther down the tail. The lizard was then motion-
less, except for breathing, for 20 sec. It then resumed the same 
jerky locomotion as before. All locomotion recorded in both 
videos occurred at a leisurely pace, in which the lizard was not 

Figure 1. Cuban Groundlizards (Pholidoscelis auberi) on Little San Salvador Island: (A) Adult, photographed in 2016; (B) adult, photographed in 2016; (C) 
juvenile, photographed in 2017; (D) adult, photographed and filmed in 2024; (E) hatchling, photographed and filmed in 2024. Photographs by the author.
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fleeing (in spite of my presence) but was instead foraging in 
pine straw that shallowly covered the sand.

I made six video recordings of the hatchling. The first 
two videos (altogether 48 sec) recorded a nearly continu-
ous sequence of events, because only a few seconds passed 
between the end of one recording and the beginning of the 
next while I repositioned myself. Likewise, the third through 
sixth videos (altogether 3 min 21 sec) recorded a nearly con-
tinuous sequence of events. The pause between the second 
and third videos was longer than the other pauses, because the 
lizard was continuously moving, and I could not find a sat-
isfactory position for filming until it stopped. The first video 
of the hatchling (Senter 2024c) consisted of 12 sec in which 
the lizard was stationary as I stood over it. During the first 3 
sec, the proximal half of the tail underwent LUT. The tail 
was curled to the right, with its middle third against a twig. 
Whether the LUT would have propagated down the length 
of the tail without the interference of the twig could not be 
determined, but the LUT clearly began at the base of the tail. 
During the same 3 sec, the lizard performed AWD, with a 
series of circumductions first in the left forelimb, then the 
right, then the left, then the left again, then the right, then the 
left. The lizard was motionless, except for breathing, in the 
remaining 9 sec of footage. The second video (Senter 2024c) 
began with the lizard in the same spot, motionless except for 
5 sec of LUT in which the entire tail was in motion, but only 
the proximal half was undulating, with the tip being whipped 
from side to side by the movements of the proximal half of 
the tail. During these 5 sec, the middle of the tail was against 
the same twig as before. The lizard then bent its torso to the 
right and performed AWD for 3 sec, with circumductions in 
the right forelimb, then the left, then the right, then the right 
again, then the left. It then immediately used both forelimbs 
to slightly reposition its anterior torso while performing LUT 
continuously during these 3 sec and the following 13 sec, dur-
ing which the lateral surface of the middle of the tail was no 
longer in contact with the twig, because the middle of the 
tail had moved beneath the twig, with the LUT propagating 
approximately two-thirds the length of the tail and not con-
tinuing into the distal third. This lack of propagation to the 
tail tip could have been due to interference by twigs, because 

while the middle part of the tail was beneath the aforemen-
tioned twig, the proximal part of the tail was atop another 
twig, so that the tail was forced into a convex-upward arch 
proximally. The lizard then began the same sort of jerky loco-
motion as the adult, continuing for the remaining 20 sec of 
the video, during which it appeared to be foraging in the sand 
and low vegetation and did not seek to escape my presence, 
actually moving toward my feet during much of the 20 sec. 
The third video (Senter 2024c) began with the lizard motion-
less as I stood over it, except for breathing and 7 sec of contin-
uous LUT, which propagated down the proximal two-thirds 
of the tail. In the remaining 42 sec of the video, the lizard 
vigorously dug into the sand with its forelimbs, creating a 
new depression in the sand, occasionally pausing, with nearly 
continuous LUT that propagated all the way to the tail tip 
(Fig. 2). The fourth video (Senter 2024c) began with a single 
circumduction of the right forelimb, which might have been 
the final circumduction of an AWD episode that occurred 
during the short interval between the third and fourth vid-
eos. It then resumed vigorous digging, with occasional short 
pauses, for the next 80 sec. By the end of the video, the lizard 
from snout to hip fit into the hole. Through the whole video, 
the lizard performed LUT, which propagated down the entire 
length of the tail. The fifth video (Senter 2024c) began with 
the lizard crawling over the hole that it had dug, then stop-
ping with the middle of its tail over the hole. It performed 
AWD with its right forelimb for about 4 sec, circumducing 
the forelimb four times while performing slight LUT. It then 
remained still for the last 42 sec of the video. The sixth video 
(Senter 2024c) began with the lizard starting the sort of jerky 
locomotion previously mentioned, with no AWD or LUT. 
After 6 sec, the lizard moved out of the frame of the video.

Discussion
These lizards performed three plausibly antipredator behav-
iors: freezing, AWD, and LUT. When I first encountered the 
adult, it was moving at a leisurely pace, apparently foraging. 
Its subsequent episodes of motionlessness could have been 
responses to my presence; if so, they were antipredator behav-
ior in the form of freezing to escape attention. The freezing 
was followed by AWD and LUT, which are well documented 

Figure 2. Hatchling Cuban Groundlizard (Pholidoscelis auberi) on Little San Salvador Island performing lateral undulations of the tail. This left-to-right 
sequence is from 4 sec of footage from video 3 of this lizard (Senter 2024c).
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in other lizard species as responses to a threatening presence 
(see below). After the lizard’s final episode of freezing, its 
resumption of apparent foraging at a leisurely pace instead 
of fleeing at high speed could be interpreted as an indication 
that it no longer considered me a threat.

The behavior of the hatchling provides an interesting 
window into hardwired behaviors before they have been 
modified by months or years of experience and learning. 
The following characteristics of the hatchling’s behavior are 
noteworthy. All AWD and LUT occurred between and not 
during locomotion. Each episode of AWD occurred for 3–4 
sec and included 4–6 circumductions. At least two episodes 
included circumductions of both forelimbs (but only one at a 
time), and one included circumductions of only one forelimb. 
AWD was always performed with simultaneous LUT (unlike 
AWD in the adult, which was performed without LUT), 
but LUT was performed with or without AWD. LUT was 
continuously performed during digging but stopped during 
locomotion. LUT propagated to the tail tip when the tail was 
unobstructed. AWD and LUT both occurred when the lizard 
was moving leisurely and digging in place, indicating it did 
not consider it necessary to flee my presence.

Another noteworthy aspect of this observation of a hatch-
ling is that it occurred in January. The western Cuban hatch-
ling in Estrada’s (1987) report hatched in June. This indicates 
that reproductive activity in P. auberi is not restricted to a 
short season, or that it may occur at different times of year 
between the two regions.

AWD Comparisons.—Before now, AWD has not been 
reported in any species of Pholidoscelis, although it has been 
reported in other teiid genera. AWD is performed in response 
to the approach of a human in the teiids Aspidoscelis laredoen-
sis (Walker and Cordes 2020), Cnemidophorus arubensis (van 
Buurt 2011; Senter 2024a), C. murinus (van Buurt 2011), 
C. ruthveni (Cooper et al. 2004; van Buurt 2011), and Teius 
teyou (Ávila and Cunha Avellar 2005), in the lacertid Podarcis 
muralis (Font et al. 2012), in the agamid Tropicagama tem-
poralis (Blamires 1998), and in the iguanid Lophosaurus dilo-
phus (Murphy et al. 1978). AWD is performed as a submissive 
signal to more dominant conspecifics in the teiid Aspidoscelis 
uniparens (Crews et al. 1983), the gecko genus Sphaerodactylus 
(Regalado 2012), several lacertid species (Kramer 1937; Kitzler 
1941; Weber 1957; Verbeek 1972; Thoen et al. 1986; López 
and Martín 2001), and several species in the iguanian fam-
ily Agamidae (Carpenter et al. 1970; Brattstrom 1971; Van 
Dyk and Evans 2008). AWD is performed in response to the 
presence of a predator or its chemicals in the agamid species 
Intellagama lesueurii (Baird et al. 2021) and several lacertid 
species (Van Damme et al. 1995; Van Damme and Castilla 
1996; Van Damme and Quick 2001; Ortega et al. 2017). The 
common theme in the cases above is that AWD is a response 
to a perceived threat. Whether this response is meant as a 

signal to the threating individual or is merely a displacement 
behavior that expresses nervousness is difficult to ascertain.

Some lizards perform AWD in other contexts. AWD is 
part of the courtship ritual in females of the iguanid Iguana 
iguana (Distel and Veazey 1982), females of the phrynoso-
matid Phrynosoma asio (Recchio et al. 2014), males of the 
phrynosomatid genus Uma (Carpenter 1963, 1967), and 
females of the lacertids Lacerta agilis (Klingelhöffer 1900), L. 
viridis (Weber 1957), and Podarcis muralis (Kramer 1937). It 
is part of the rejection display of a female toward a courting 
male in the agamid Ctenophorus maculosus (Mitchell 1973), 
the gecko genus Sphaerodactylus (Regalado 2012), and the 
lacertids Lacerta agilis, L. viridis (Kitzler 1941), and Podarcis 
muralis (Weber 1957). It is part of a male-male display in 
the agamid Ctenophorus decresii (Osborne 2001) and the 
dactyloid iguanian species Anolis opalinus (Jensen 1979). It 
is part of social displays, primarily by males, in the phrynoso-
matids Phrynosoma coronatum and P. platyrhinos (Tollestrup 
1981). It is part of an agonistic display by one female toward 
another in the skink Gnypetoscincus queenslandiae (O’Connor 
2003). It is part of the male territorial display in the agamid 
Chlamydosaurus kingii (Shine 1990). A fast version of AWD is 
used by dominant males in various agamid species (Carpenter 
et al. 1970; Brattstrom 1971; Van Dyk and Evans 2008). 
Among other iguanians, AWD is also known in the agamids 
Lophognathus gilberti (Thompson and Thompson 2001) and 
Rankinia diemensis (Stuart-Smith et al. 2005, 2007), several 
species of the liolaemid genus Liolaemus (Halloy and Castillo 
2006; Halloy 2012; Vicente 2019), the crotaphytid species 
Gambelia wislizenii (Jones 2022), and the iguanid species 
Dipsosaurus dorsalis (Jones 2020), in all of which its signifi-
cance is unclear. The same is the case in the lacertid Gallotia 
galloti (Molina Borja 1981), the lacertid genus Acanthodactylus 
(Hawlena 2009), and the shinisaurid Shinisaurus crocodilurus 
(Ray and Walley 2003).

The AWD in P. auberi was not performed in the con-
text of intraspecific interaction. Therefore, of the functions 
listed above for AWD, its most likely function in P. auberi 
during the observations reported here was as a response to 
a perceived threat. However, neither lizard appears to have 
continued to perceive me as a potential threat, because both 
resumed foraging after AWD, instead of fleeing. This suggests 
the possibility that the hatchling’s second and subsequent 
AWD episodes were not directed at me but instead may have 
functioned as a means to make unseen predators reveal them-
selves, as suggested by Magnusson (1996). Stalking predators 
tend to move when their prey is in motion and remain still 
when their prey is still, so it is possible that by keeping a body 
part moving, a lizard can fool a stalking predator into mov-
ing and thereby inadvertently making its presence known 
(Magnusson 1996). A related hypothesis is Blamires’ (1998) 
suggestion, echoed by Van Buurt (2005, 2011), that AWD is 
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a signal to approaching predators that they have been spotted, 
discouraging further pursuit.

The AWD reported here in Pholidoscelis auberi was con-
sistently “overhand” (as in an overhand tennis serve) (i.e., the 
forelimbs were moved clockwise when viewed from the liz-
ard’s right side). I have personally observed that AWD also 
is accomplished with overhand circumduction in the teiid 
Cnemidophorus arubensis, and published series of video stills 
indicates that the same is the case in the liolaemid Liolaemus 
pacha (Vicente 2019) and the lacertid Podarcis muralis (Font 
et al. 2012). The verbal description of AWD as “a stepping 
motion” in the skink Gnypetoscincus queenslandiae (O’Connor 
2003) also indicates overhand movement. Published draw-
ings indicate that AWD also is accomplished with over-
hand circumduction in the anole Anolis opalinus (Jensen 
1979) and several species of Liolaemus (Halloy and Castillo 
2006; Vicente 2019). However, caution should be exercised 
in accepting the drawings as accurate, because a published 
drawing also indicates AWD by overhand circumduction in 
Amphibolurus (Carpenter et al. 1970), whereas subsequent 
videography shows that the movement that had been thought 
to be circumduction in A. muricatus is instead a pair of up-
and-down (dorsoventral) movements of the forelimb, with 
the forelimb held more posteriorly in the first movement (the 
“backward arm-wave”) than in the second movement (the 
“forward arm-wave”) (Peters et al. 2002; Peters and Evans 
2003). AWD is described not as circumduction but as up-
and-down movement of the arm in the phrynosomatid genus 
Uma (Carpenter 1963) and the lacertids Archaeolacerta bed-
riagae, Podarcis spp. (Kramer 1937; Van Damme and Quick 
2001), Lacerta viridis (Weber 1957), and Zootoca vivipara 
(Thoen et al. 1986). AWD is usually a single lifting of the 
arm with occasional elaboration into up-and-down move-
ment in the gecko genus Sphaerodactylus (Regalado 2012). In 
Iguana iguana, a published illustration indicates that AWD 
involves a half circumduction that resembles an attempt to 
slap toward the hip. As in P. auberi, the movement is clock-
wise when viewed from the lizard’s right (Distel and Veazey 
1982). Similarly, AWD is not a full circumduction in the 
phrynosomatids Phrynosoma coronatum and P. platyrhinos 
but instead resembles scratching of the substrate, but with the 
hand held above the substrate (Tollestrup 1981).

AWD in P. auberi was consistently performed with 
one arm at a time. The same is the case in most other liz-
ards known to perform AWD (Kitzler 1941; Carpenter 
1963, 1967; Carpenter et al. 1970; Mitchell 1973; Jensen 
1979; Tollestrup 1981; Crews et al. 1983; Thoen et al. 
1986; Shine 1990; Van Damme et al. 1995; Van Damme 
and Castilla 1996; Van Damme and Quick 2001; O’Connor 
2003; Cooper et al. 2004; Ávila and Cunha Avellar 2005; 
Halloy and Castillo 2006; Van Buurt 2011; Font et al. 2012; 
Regalado 2012; Walker and Cordes 2020; Baird et al. 2021; 

Jones 2022). The genus Liolaemus is an exception. Some spe-
cies of Liolaemus perform AWD with one forelimb at a time, 
some perform it with both forelimbs simultaneously, and 
some do both (Halloy and Castillo 2006; Vicente 2019).

AWD in P. auberi was performed with the elbow 
strongly flexed. Published illustrations show the same in 
the teiid Aspidoscelis laredoensis (Walker and Cordes 2020), 
the phrynosomatids Phrynosoma coronatum and P. platyrhi-
nos (Tollestrup 1981), and the liolaemid Liolaemus pacha 
(Vicente 2019). A verbal description indicates the same in 
the lacertid Lacerta agilis (Klingelhöffer 1900). In contrast, 
AWD is performed with the elbow extended in Iguana iguana 
(Distel and Veazey 1982), the teiid Cnemidophorus aruben-
sis (pers. obs., 30 December 2023), and the lacertid Podarcis 
muralis (Font et al. 2012; fig. 2). In other lizard species, the 
angle at which the elbow is held during AWD is undescribed, 
and published illustrations are ambiguous.

AWD Nomenclature.—Terms for AWD include circum-
duction (Mitchell 1973; Carpenter et al. 1970; Jones 2020; 
Shine 1990; Blamires 1998; LeBas and Marshall 2005; Osborne 
2005; Stuart-Smith et al. 2005; Baird et al. 2021; Jones 2022), 
hand waves/waving (Ávila and Cunha Avellar 2005; Stuart-
Smith et al. 2007; Hawlena 2009), paw-waving (Van Buurt 
2011), arm-waves/waving (Crews et al. 1983; Mitchell 1991; 
Ord et al. 2002; Peters et al. 2002; Peters and Evans 2003; Van 
Dyk and Evans 2008; Cooper et al. 2004; Recchio et al. 2014; 
Vicente 2019; Walker and Cordes 2020), forelimb waves/wav-
ing (Brattstrom 1971; Martins et al. 2004; Hawlena 2009), 
forelimb wave display (Halloy and Castillo 2006; Halloy 
2012), Treteln (German for “pedaling” or “stepping”) (Kramer 
1937; Kitzler 1941; Weber 1957; Verbeek 1972), and foot 
shakes/shaking (Thoen et al. 1986; Van Damme et al. 1995; 
Van Damme and Castilla 1996; López and Martín 2001; Van 
Damme and Quick 2001; Font et al. 2012; Ortega et al. 2017). 
The unusual versions of AWD in Sphaerodactylus spp., Iguana 
iguana, and Phrynosoma spp. have respectively been called hand 
up, backward-striking, and scratching (Tollestrup 1981; Distel 
and Veazey 1982; Regalado 2012).

Most terms for AWD are clear enough not to cause con-
fusion (although circumduction may need to be reassessed in 
some species). The term “foot shaking” is an exception. It 
should be discarded, because in strict anatomical nomencla-
ture, “foot” refers to the distal part of the hindlimb, not the 
forelimb. In strict anatomical nomenclature, the distal part of 
the forelimb (the metacarpal + phalangeal region) is the hand. 
Some authors advocate restriction of the word “hand” for an 
appendage that is modified for grasping and suggest that 
“manus” be used instead of “hand” as a general term for the 
metacarpal + phalangeal region in tetrapods generally (e.g., 
Kardong 2019: 326). However, “manus” is simply “hand” 
in another language (Latin), so the utility of that suggestion 
is questionable. Furthermore, in common practice, research-
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ers freely use the term “hand” for homologs of the human 
hand in non-human tetrapods, even when those homologs 
terminate in hooves or function as wings, flippers, etc. (e.g., 
Gingerich et al. 2001; Simmons et al. 2008; Thewissen et al. 
2009; Bonnan 2016; Prothero 2017). The use of “hand” for 
the metacarpal + phalangeal region of the lizard forelimb is 
well established in the primary herpetological literature (e.g., 
Magnusson 1996; Ávila and Cunha Avellar 2005; Halloy 
and Castillo 2006; Stuart-Smith et al. 2007; Hawlena; 2009; 
Siler and Brown 2011; Regalado 2012; Andrade et al. 2016; 
Stanley et al. 2016; Vicente 2019; Díaz et al. 2022). Avoiding 
such usage is therefore unnecessary, but calling this part of the 
forelimb a foot generates confusion.

LUT Comparisons.—LUT and displays involving 
other kinds of tail movement are widespread among lizards 
(Johnson et al. 2019). In most lizard species, LUT occurs 
mainly during pauses in locomotion, rather than during loco-
motion itself. Exceptions include juvenile skinks in the species 
Plestiodon egregius and P. fasciatus, in which the tail undergoes 
LUT almost continuously much of the time, whether the ani-
mal is stationary or in locomotion (Fitch 1954; Mount 1963). 
The LUT reported here resembles that of most other lizards 
in that it was performed only when the lizard was station-
ary. It also resembles that of most other lizards in that it was 
performed with the tail horizontal. Crotaphytus collaris per-
forms LUT with the tail raised high (Braun and Baird 2018), 
but in most other lizard species it is performed with the tail 
unraised or only slightly elevated (Kramer 1937; Binder and 
Henderson 1982; Murray et al. 1991; Bohórquez Alonso et 
al. 2010; Doody et al. 2015; Jones 2022).

Before now, LUT has not been reported in any teiid spe-
cies except Aspidoscelis laredoensis (Walker and Cordes 2020). 
LUT was performed in response to a human approach in A. 
laredoensis (Walker and Cordes 2020), the lacertids Lacerta 
viridis (Weber 1957) and Podarcis muralis (Kramer 1937), 
the varanids Varanus glauerti and V. pilbarensis (Doody et al. 
2015), the crotaphytids Crotaphytus collaris (York and Baird 
2016) and Gambelia wislizenii (Jones 2022), several phry-
nosomatid species (Dial 1986; Hasson et al. 1989; Stanley 
and Butterfield 2009; Cooper 2010; Hernández-Vásquez 
2019), the sphaerodactylid Gonatodes albugularis (Bohórquez 
Alonso et al. 2010), and juveniles of the skink Plestiodon lati-
ceps (Cooper 1998). LUT was performed in response to the 
approach of a predatory snake in the eublepharid Coleonyx 
variegatus (Johnson and Brodie 1974). Various varanid spe-
cies performed LUT in response to capture by a human 
(Doody et al. 2015). LUT is a submissive or defensive sig-
nal to conspecifics in the gekkonid Gehyra dubia (Moss and 
Schwarzkopf 2019) and the lacertids Lacerta viridis (Verbeek 
1972), Podarcis muralis, and Timon lepidus (Weber 1957). 
The common theme in the cases above is that LUT is per-
formed in response to a perceived threat.

LUT occurs during the stalking of prey in numerous 
gekkotan species (Bustard 1965; Werner 1995), the cro-
taphytid Crotaphytus collaris (Braun and Baird 2018), the 
phrynosomatid Sceloporus occidentalis (Foster and Martin 
2008), the lacertid Podarcis muralis (Kramer 1937), and the 
varanid Varanus glauerti (Doody et al. 2015). LUT is used 
in caudal luring of prey in the pygopodid species Lialis bur-
tonis (Murray et al. 1991) and the skink Leiolopisma telfairii 
(Pernetta et al. 2005). It is part of an aggressive male-male 
display in the phrynosomatid species Uma rufopunctata 
(Tietgen and Drew 2014), and part of the male display when 
approaching a female in the teiid Holcosus festivus (Abarca 
and Knapp 2010) and in various gekkotan species (Bustard 
1965). LUT is performed when approaching another lizard 
or a larger animal in various gekkonid species (Werner 1995) 
and is a social signal with unclear significance in numerous 
sphaerodactylid species (Leuck et al. 1990; Arnold 1993). It 
is performed by males during copulation in the skink Carlia 
rubrigularis (Lane 2006). LUT is also known in the shinisau-
rid Shinisaurus crocodilurus (Ray and Walley 2003) and the 
lacertid genus Acanthodactylus (Hawlena et al. 2006; Hawlena 
2009), in which its significance is unclear. LUT in P. auberi 
was not performed in the context of an intraspecific interac-
tion, nor in the context of a sit-and-wait predatory style (the 
usual context of caudal luring). Therefore, of the functions 
listed above for LUT, its most likely function in P. auberi was 
initially as a response to a perceived threat and subsequently 
as a tactic to fool unseen predators into revealing themselves, 
as per Magnusson’s (1996) hypothesis. Another possibility 
is that the LUT reported here functioned as per Blamires’s 
(1998) hypothesis of pursuit deterrence by signaling to the 
predator that the lizard had spotted it.

Literature Cited
Abarca, J.G. and C.R. Knapp. 2010. Ameiva festiva (Central American Whiptail 

Lizard). Cannibalism. Herpetological Review 41: 490. 

Alfonso, Y.U. and J. Torres. 2012. Courtship behavior in the Cuban Ameiva 
(Ameiva auberi ustulata, Squamata: Teiidae) from the Siboney-Juticí 
Ecological Reserve in eastern Cuba. Reptiles & Amphibians 19: 85–89. https://
doi.org/10.17161/randa.v19i2.13887.

Andrade, J.B., R.P. Lewis, and P.J. Senter. 2016. Appendicular skeletons of five 
Asian skink species of the genera Brachymeles and Ophiomorus, including spe-
cies with vestigial appendicular structures. Amphibia-Reptilia 37: 337–344. 
https://doi.org/10.1163/15685381-00003062.

Arnold, E.N. 1993. Historical changes in the ecology and behaviour of semaphore 
geckos (Pristurus, Gekkonidae) and their relatives. Journal of Zoology 229: 
353–384. https://doi.org/10.1111/j.1469-7998.1993.tb02642.x.

Attrill, M., C. Edwards, and J. Williams. 1983. Reptiles and Amphibians of the 
Bahamas. Bahamas National Trust, Nassau, The Bahamas.

Ávila, R.W. and L. Cunha-Avellar. 2006. Tropidurus etheridgei (NCN). Courtship. 
Herpetological Review 37: 473.

Baird, T.A., L.J. Vitt, T.D. Baird, W.E. Cooper, Jr., J.P. Caldwell, and V. Pérez-
Mellado. 2003. Social behavior and sexual dimorphism in the Bonaire whip-
tail, Cnemidophorus murinus (Squamata: Teiidae): the role of sexual selec-
tion. Canadian Journal of Zoology 81: 1781–1790. https://doi.org/10.1139/
z03-178.

Baird, T.D., T.A. Baird, and R. Shine. 2021. Intellagama lesueurii (Eastern Water 
Dragon). Warning display. Herpetological Review 52: 650. 



SENTER  REPTILES & AMPHIBIANS  •  31: e22527  •  2024

7

Barbour, T. 1916. The reptiles and amphibians of the Isle of Pines. Annals of the 
Carnegie Museum 10: 297–308. https://doi.org/10.5962/p.78061.

Barbour, T. and C. Ramsden. 1919. The herpetology of Cuba. Memoirs of the Museum 
of Comparative Zoology 47: 71–213. https://doi.org/10.5962/bhl.title.49191.

Beolens, B., M. Watkins, and M. Grayson. 2011. The Eponym Dictionary of Reptiles. 
Johns Hopkins University Press, Baltimore, Maryland, USA.

Binder, M.H. and R.W. Henderson. 1982. Tail waving as a diversionary tactic in 
Anolis carolinensis. Herpetological Review 13: 10. 

Blamires, S.J. 1998. Circumduction and head bobbing in the agamid lizard 
Lophognathus temporalis. Herpetofauna 27: 51–52.

Bohórquez Alonso, M.L., J. Martínez Cotrina, D. Aguilar Pardo, E. Font, and M. 
Molina-Borja. 2010. Sex differences in antipredator tail-waving displays of 
the diurnal yellow-headed gecko Gonatodes albugularis from tropical forests of 
Columbia. Journal of Ethology 28: 305–311. https://doi.org/10.1007/s10164-
009-0186-4.

Bonnan, M.F. 2016. The Bare Bones: An Unconventional Evolutionary History of the 
Skeleton. Indiana University Press, Bloomington, Indiana, USA.

Brattstrom, B.H. 1971. Social and thermoregulatory behavior of the bearded 
dragon, Amphibolurus barbatus. Copeia 1971: 484–497. https://doi.
org/10.2307/1442446.

Braun, C.A. and T.A. Baird. 2018. Collared lizard juveniles use caudal dis-
plays when stalking prey. Journal of Herpetology 52: 113–115. https://doi.
org/10.1670/17-098.

Buide, R.S. 1966. Reptiles de la Península Hicacos. Poeyana, Serie A 21: 1–12.

Bustard, H.R. 1965. Observations on Australian geckos. Herpetologica 21: 294–302.

Carpenter, C.C. 1963. Patterns of behavior in three forms of the fringe-toed lizards 
(Uma–Iguanidae). Copeia 1963: 406–412. https://doi.org/10.2307/1441361.

Carpenter, C.C. 1967. Display patterns of the Mexican iguanid lizards of the genus 
Uma. Herpetologica 23: 285–293. 

Carpenter, C.C, J.A. Badham, and B. Kimble. 1970. Behavior patterns of three 
species of Amphibolurus (Agamidae). Copeia 1970: 497–505. https://doi.
org/10.2307/1442277.

Castellón Maure, A.I. and T.M. Rodríguez-Cabrera. 2018. First record of verte-
brate predation by the Cuban Whiptail, Pholidoscelis auberi zugi (Squamata: 
Teiidae), with a summary of amphibian and reptilian prey of West Indian 
whiptails. Reptiles & Amphibians 25: 188–191. https://doi.org/10.17161/
randa.v25i3.14298.

Cooper, W.E., Jr. 1998. Reactive and anticipatory display to deflect predatory 
attack to an autotomous lizard tail. Canadian Journal of Zoology 76: 1507–
1510. https://doi.org/10.1139/z98-093.

Cooper, W.E., Jr. 2010. Risks associated with predator mobility, movement direc-
tion, and turn direction similarly affect pursuit-deterrent signaling and escape 
by zebra-tailed lizards (Callisaurus draconoides). Ethology 116: 866–875. 
https://doi.org/10.1111/j.1439-0310.2010.01801.x.

Cooper, W.E., Jr., V. Pérez-Mellado, T.A. Baird, J.P. Caldwell, and L.J. 
Vitt. 2004. Pursuit deterrent signalling in the Bonaire whiptail liz-
ard Cnemidophorus murinus. Behaviour 141: 297–311. https://doi.
org/10.1163/156853904322981860.

Crews, D., J.E. Gustafson, and R.R. Tokarz. 1983. Psychobiology of parthenogen-
esis. pp. 205–229. In: R.B. Huey, E.R. Pianka, and T.W. Schoener (eds.), 
Lizard Ecology. Harvard University Press, Cambridge, Massachusetts, USA. 
https://doi.org/10.4159/harvard.9780674183384.c12.

Currie, D., J.M. Wunderle, Jr., E. Freid, D.N. Ewert, and D.J. Lodge. 2019. The 
Natural History of The Bahamas: A Field Guide. Comstock Publishing, Ithaca, 
New York, USA.

Dial, B.E. 1986. Tail display in two species of iguanid lizards: a test of the “predator 
signal” hypothesis. American Midland Naturalist 127: 103–111. https://doi.
org/10.1086/284471.

Díaz, L.M., A. Cádiz, K. Velazco, and M. Kawata. 2022. A new dwarf green anole 
(Squamata: Dactyloidae) of the Anolis carolinensis species group, from western 
Cuba. Caribbean Herpetology 84: 1–16. https://doi.org/10.31611/ch.84.

Distel, H. and J. Veazey. 1982. The behavioral inventory of the green iguana, 
Iguana iguana, pp. 252–270. In: G.M. Burghardt and A.S. Rand (eds.), 
Iguanas of the World: Their Behavior, Ecology, and Conservation. Noyes 
Publications, Park Ridge, New Jersey, USA. 

Doody, J.S., B. Schembri, and S.S. Sweet. 2015. Varanus pilbarensis (Pilbara Rock 
Monitor) and Varanus glauerti (Kimberley Rock Monitor). Tail display 
behavior. Herpetological Review 46: 439–440.

Estrada, A.R. 1987. Datos sobre una puesta de Ameiva auberi Cocteau (Sauria: 
Teiidae). Miscelanea Zoologica 30: 2–3.

Fitch, H.S. 1954. Life history and ecology of the five-lined skink, Eumeces fasciatus. 
University of Kansas Publications, Museum of Natural History 8: 1–156. 

Font, E., P. Carazo, G. Pérez i de Lanuza, and M. Kramer. 2012. Predator-elicited 
foot shakes in wall lizards (Podarcis muralis): evidence for a pursuit-deter-
rent function. Journal of Comparative Psychology 126: 87–96. https://doi.
org/10.1037/a0025446.

Foster, C.D. and P. Martin. 2008. Caudal movements in western fence liz-
ards (Sceloporus occidentalis) prior to attempted prey capture. Western 
North American Naturalist 68: 257–259. https://doi.org/10.3398/1527-
0904(2008)68[257:cmiwfl]2.0.co;2.

Franz, R. and C.K. Dodd, Jr. 1994. Alsophis vudii vudii (Brown Runner). Diet and 
growth. Herpetological Review 25: 28. 

Garrido, O.H. 1980. Los vertebrados terrestres de la Península de Zapata. Poeyana 
203: 1–49.

Gingerich, P.D., M. ul Haq, I.S. Zalmout, I.H. Khan, and M.S. Malqani. 
2001. Origin of whales from early artiodactyls: Hand and feet of early 
Eocene Protocetidae from Pakistan. Science 293: 2239–2242. https://doi.
org/10.1126/science.1063902.

Goicoechea, N., D.R. Frost, I. de la Riva, K.C.M. Pellegrino, J. Sites, Jr., M.T. 
Rodrigues, and J.M. Padial. 2016. Molecular systematics of teioid lizards 
(Teioidea/Gymnophthalmoidea: Squamata) based on the analysis of 48 loci 
under tree-alignment and similarity-alignment. Cladistics 2016: 1–48. https://
doi.org/10.1111/cla.12150.

Gray, J.E. 1845. Catalogue of the Specimens of Lizards in the Collection of the British 
Museum. Trustees of the British Museum, London, UK.

Gundlach, J. 1880. Contribucion a la Erpetologia Cubana. G. Montiel, Havana, 
Cuba.

Halloy, M. 2012. Visual display variations in neotropical lizards, Liolaemus quilmes 
(Iguania: Liolaemidae): relation to sex and season. Herpetological Journal 22: 
267–270. 

Halloy, M. and M. Castillo. 2006. Forelimb wave displays in lizard species of the 
genus Liolaemus (Iguania: Liolaemidae). Herpetological Natural History 9: 
127–133.

Hasson, O., R. Hibbard, and G. Ceballos G. 1989. The pursuit deterrent function 
of tail-wagging in the zebra-tailed lizard (Callisaurus draconoides). Canadian 
Journal of Zoology 67: 1203–1209. https://doi.org/10.1139/z89-174.

Hawlena, D. 2009. Colorful tails fade when lizards adopt less risky behaviors. 
Behavioral Ecology and Sociobiology 64: 205–213. https://doi.org/10.1007/
s00265-009-0837-z.

Hawlena, D., R. Boochnik, Z. Abramsky, and A. Bouskila. 2006. Blue tail and 
striped body: why do lizards change their infant costume when growing up? 
Behavioral Ecology 17: 889–896. https://doi.org/10.1093/beheco/arl023.

Hedges, S.B., R. Powell, R.W. Henderson, S. Hanson, and J.C. Murphy. 2019. 
Definition of the Caribbean Islands biogeographic region, with checklist and 
recommendations for standardized common names of amphibians and rep-
tiles. Caribbean Herpetology 67: 1–53. https://doi.org/10.31611/ch.67.

Henderson, R.W. and R. Powell. 2009. Natural History of West Indian Reptiles and 
Amphibians. University of Florida Press, Gainesville, Florida, USA.

Hernández-Vásquez, M.E. 2019. Sceloporus internasalis (Mail-snouted Spiny 
Lizard). Antipredator behavior. Herpetological Review 50: 144–145. 

Jensen, T.A. 1979. Display modifiers of Anolis opalinus (Lacertilia: Iguanidae). 
Herpetologica 35: 21–30. 

Johnson, J.A. and E.D. Brodie, Jr. 1974. Defensive behaviour of the western 
banded gecko, Coleonyx variegatus. Animal Behaviour 22: 684–687. https://
doi.org/10.1016/s0003-3472(74)80018-7.

Johnson, M.A., E.G. Cook, and B.K. Kircher. 2019. Phylogeny and ontogeny of 
display behavior, pp. 259–287. In: V.L. Bels and A.P Russell (eds.), Behavior 
of Lizards: Evolutionary and Mechanistic Perspectives. CRC Press, Boca Raton, 
Florida, USA. https://doi.org/10.1201/9781498782739-9.

Jones, L.L.C. 2020. Dipsosaurus dorsalis (Desert Iguana). Circumduction. 
Herpetological Review 51: 848.

Jones, L.L.C. 2022. Gambelia wislizenii (Long-nosed Leopard Lizard). Behavioral 
display. Herpetological Review 53: 321–323. 

Kardong, K.V. 2019. Vertebrates. Comparative Anatomy, Function, Evolution, 9th 
ed. McGraw Hill, New York, New York, USA.

Kitzler, G. 1941. Die Paarungsbiologie einiger Eidechsen. Zeitschrift für 



SENTER  REPTILES & AMPHIBIANS  •  31: e22527  •  2024

8

Tierpsychologie 4: 353–402. https://doi.org/10.1111/j.1439-0310.1941.
tb00642.x.

Klingelhöffer, W. 1900. Beitrag zur Kenntnis der Paarung von Lacerta agilis. Blätter 
für Aquarien- und Terrarienfreunde 16: 205–208. 

Kramer, G. 1937. Beobachtungen über Paarungsbiologie und soziales Verhalten 
von Mauereidechsen. Zeitschrift für Morfologie und Ökologie der Tiere 32: 
752–783. https://doi.org/10.1007/bf00407457.

Lane, A.M. 2006. Observations of courtship, copulation, and gestation in the wet 
tropical endemic skink Carlia rubrigularis. Herpetological Review 37: 46. 

LeBas, N.R. and N.J. Marshall. 2005. The role of colour and signalling in male 
choice in the agamid lizard Ctenophorus ornatus. Proceedings of the Royal Society 
of London B 267: 445–452. https://doi.org/10.1098/rspb.2000.1020.

Lee, D.K. and A. Schwartz. 1985. Four new subspecies of Ameiva auberi (Sauria, 
Teiidae) from the Bahama Islands. Annals of Carnegie Museum 54: 11–21. 
https://doi.org/10.5962/p.215180.

Leuck, B.E., K.W. Hughes, and H.Y. Cheng. 1990. Social displays of experimen-
tally paired dwarf geckoes (Sphaerodactylus clenchi). Journal of Herpetology 24: 
416–418. https://doi.org/10.2307/1565062.

López, P. and J. Martín. 2001. Fighting rules and rival recognition reduce costs 
of aggression in male lizards, Podarcis hispanica. Behavioral Ecology and 
Sociobiology 49: 111–116. https://doi.org/10.1007/s002650000288.

Magnusson, W.E. 1996. Tail and hand waves: A come-on for predators? 
Herpetological Review 27: 60. 

Martins, E.P., A. Labra, M. Halloy, and J. Tolman Thompson. 2004. Large-scale 
patterns of signal evolution: an interspecific study of Liolaemus lizard head-
bob displays. Animal Behaviour 68: 453–463. https://doi.org/10.1016/j.anbe-
hav.2003.08.026.

McCoy, C.J. 1970. A systematic review of Ameiva auberi Cocteau (Reptilia, 
Teiidae) in Cuba and the Bahamas. II. The Bahamian subspecies. Annals of 
Carnegie Museum 41: 118–151, 166–168. https://doi.org/10.5962/p.330799.

Mitchell, F.J. 1973. Studies on the ecology of the agamid lizard Amphibolurus macu-
losus (Mitchell). Transactions of the Royal Society of South Australia 97: 47–76.

Mitchell, J.C. 1991. Cnemidophorus uniparens (Desert Grassland Whiptail). 
Behavior. Herpetological Review 22: 98–99. 

Molina Borja, M. 1981. Etograma del lagarto de Tenerife, Gallotia galloti galloti 
(Sauria-Lacertidae). Doñana. Acta Vertebrata 8: 43–78.

Moss, R.J. and L. Schwarzkopf. 2019. Gehyra dubia (Dubious Dtella). Vocal dyadic 
interactions. Herpetological Review 50: 574–575. 

Mount, R.H. 1963. The natural history of the red-tailed skink, Eumeces egregius Baird. 
American Midland Naturalist 70: 356–385. https://doi.org/10.2307/2423064.

Murphy, J.B, W.E. Lamoreaux, and C.C. Carpenter. 1978. Threatening 
behavior in the angle-headed dragon, Goniocephalus dilophus (Reptilia, 
Lacertilia, Agamidae). Journal of Herpetology 12: 455–460. https://doi.
org/10.2307/1563349.

Murray, B.A., S.D. Bradshaw, and D.H. Edward. 1991. Feeding behavior and the 
occurrence of caudal luring in Burton’s pygopodid Lialis burtonis (Sauria: 
Pygopodidae). Copeia 1991: 509–516. https://doi.org/10.2307/1446599.

O’Connor, D. 2003. Vocalisation and aggression in the prickly forest skink 
Gnypetoscincus queenslandiae. Australian Zoologist 32: 265–266. https://doi.
org/10.7882/az.2003.010.

Ord, T.J., R.A. Peters, C.S. Evans, and A.J. Taylor. 2002. Digital video playback 
and visual communication in lizards. Animal Behaviour 63: 879–890. https://
doi.org/10.1006/anbe.2001.1983.

Ortega, Z., A. Mencía, and V. Pérez-Mellado. 2017. Rapid acquisition of anti-
predatory responses to new predators by an insular lizard. Behavioral Ecology 
and Sociobiology 71: 1–9. https://doi.org/10.1007/s00265-016-2246-4.

Osborne, L. 2005. Information content of male agonistic displays in the territorial 
tawny dragon (Ctenophorus decresii). Journal of Ethology 23: 189–197. https://
doi.org/10.1007/s10164-005-0151-9.

Pernetta, A.P., T.N. Ross, and C.G. Jones. 2005. Leiolopisma telfairii (Telfair’s 
Skink). Caudal luring. Herpetological Review 36: 320–321. 

Peters, R.A. and C.S. Evans. 2003. Design of the Jacky dragon visual displays: 
signal and noise characteristics in a complex moving environment. Journal 
of Comparative Physiology A 189: 447–459. https://doi.org/10.1007/s00359-
003-0423-1.

Peters, R.A., C.W.G. Clifford, and C.S. Evans. 2002. Measuring the structure 
of dynamic visual signals. Animal Behaviour 64: 131–146. https://doi.
org/10.1006/anbe.2002.3015.

Powell, R and R.W. Henderson. 2008. Avian predators of West Indian reptiles. 
Iguana 15: 8–11.

Prothero, D.R. 2017. Evolution: What the Fossils Say and Why It Matters. 2nd ed. 
Columbia University Press, New York, New York, USA.

Ray, J.M. and H.D. Walley. 2003. A behavioral study on Shinisaurus crocodilurus. 
Bulletin of the Chicago Herpetological Society 38: 7–11. 

Recchio, I., M. Robertson-Billet, C. Rodriguez, and G. Haigwood. 2014. Captive hus-
bandry and reproduction of Phrynosoma asio (Squamata: Phrynosomatidae) at the 
Los Angeles Zoo and Botanical Gardens. Herpetological Review 45: 450–454. 

Regalado, R. 2012. Social behavior of dwarf geckoes (Sphaerodactylus): a compara-
tive repertoire. Ethology Ecology & Evolution 24: 344–366. https://doi.org/10
.1080/03949370.2012.702685.

Rodda, G.H. 2020. Lizards of the World: Natural History and Taxon Accounts. Johns 
Hopkins University Press, Baltimore, Maryland, USA.

Rodríguez-Cabrera, T.M., A.M. Rodríguez-Gonzalez, and J. Torres. 2018. 
Herpetofauna of Cayo Carenas, Cienfuegos Bay, south-central Cuba. Reptiles 
and Amphibians 25: 13–19.

Rodríguez Schettino, L., C.A. Mancina, and V. Rivalta González V. 2013. Reptiles 
of Cuba: Checklist and geographic distributions. Smithsonian Herpetological 
Information Service 144: 1–96. https://doi.org/10.5479/si.23317515.144.1.

Sampedro Marín, A., V. Berovides Alvarez, and O. Torres Fundora. 1982. 
Morfometría, alimentación, y actividad de Ameiva auberi (Reptilia: Teiidae) 
en el sur de la region oriental de Cuba. Ciencias Biológicas 7: 105–112. https://
doi.org/10.5962/p.330800.

Schwartz, A. 1970. A systematic review of Ameiva auberi Cocteau (Reptilia, 
Teiidae) in Cuba and the Bahamas. I. The Cuban subspecies. Annals of 
Carnegie Museum 41: 45–117, 166–168. https://doi.org/10.5962/p.330798.

Schwartz, A. and R.W. Henderson. 1991. Amphibians and Reptiles of the West 
Indies: Descriptions, Distributions, and Natural History. University of Florida 
Press, Gainesville, Florida, USA.

Senter, P.J. 2024a. Antipredator behavior in the Aruba Whiptail (Cnemidophorus aru-
bensis Wagler). Caribbean Herpetology 95: 1–2. https://doi.org/10.31611/ch.95.

Senter, P.J. 2024b. Auber’s groundlizard adult on Little San Salvador Island (Half 
Moon Cay), The Bahamas, on 3 Jan. 2024 [2 videos]. <https://figshare.com/
projects/Auber_s_groundlizard_adult_on_Little_San_Salvador_Island_Half_
Moon_Cay_The_Bahamas_on_3_Jan_2024/201408>.

Senter, P.J. 2024c. Auber’s groundlizard juvenile on Little San Salvador Island (Half 
Moon Cay), The Bahamas, on 3 Jan. 2024 [6 videos]. <https://figshare.com/
projects/Auber_s_groundlizard_juvenile_on_Little_San_Salvador_Island_
Half_Moon_Cay_The_Bahamas_on_3_Jan_2024/201411>.

Shine, R. 1990. Function and evolution of the frill of the frillneck lizard, 
Chlamydosaurus kingii (Sauria: Agamidae). Biological Journal of the Linnean 
Society 41: 11–20. https://doi.org/10.1111/j.1095-8312.1990.tb00531.x.

Siler, C.D. and R.M. Brown. 2011. Evidence for repeated acquisition and loss of 
complex body-form characters in an insular clade of Southeast Asian semi-
fossorial skinks. Evolution 65: 2641–2663. https://doi.org/10.1111/j.1558-
5646.2011.01315.x.

Simmons, N.B., K.L. Seymour, J. Habersetzer, and G.F. Gunnell. 2008. Primitive 
Early Eocene bat from Wyoming and the evolution of flight and echoloca-
tion. Nature 451: 818–821. https://doi.org/10.1038/nature06549.

Stanley, J.W. and B.P. Butterfield. 2009. Sceloporus undulatus (Eastern Fence 
Lizard). Deflection display. Herpetological Review 40: 227. 

Stanley, S.G., R.M. Liniewski, and P.J. Senter. 2016. Appendicular skeleton of 
the vestigial-limbed African skink Eumecia anchietae. African Journal of 
Herpetology 65: 99–114. https://doi.org/10.1080/21564574.2016.1258012.

Stuart-Smith, J., R. Swain, and E. Wapstra. 2007. The role of body size and mate 
choice in an agamid with female-biased size dimorphism. Behaviour 144: 
1087–1102. https://doi.org/10.1163/156853907781871833.

Stuart-Smith, J., R. Swain, and A. Welling. 2005. Reproductive ecology of the 
mountain dragon, Rankinia (Tympanocryptis) diemensis (Reptilia: Squamata: 
Agamidae) in Tasmania. Papers and Proceedings of the Royal Society of 
Tasmania 139: 23–28. https://doi.org/10.26749/rstpp.139.23.

Thewissen, J.G.M., L. Noelle Cooper, J.C. George, and S. Bajpai. 2009. From land 
to water: The origin of whales, dolphins, and porpoises. Evolution: Education 
and Outreach 2: 272–288. https://doi.org/10.1007/s12052-009-0135-2.

Thoen, C., D. Bauwens, and R.F. Verheyen. 1986. Chemoreceptive and behav-
ioural responses of the common lizard Lacerta vivipara to snake chemical 
deposits. Animal Behaviour 34: 1805–1813. https://doi.org/10.1016/s0003-



SENTER  REPTILES & AMPHIBIANS  •  31: e22527  •  2024

9

3472(86)80266-4.

Thompson, C.G. and S.A. Thompson. 2001. Behaviour and spatial ecology of 
Gilbert’s dragon Lophognathus gilberti (Agamidae: Reptilia). Journal of the 
Royal Society of Western Australia 84: 153–158.

Tietgen, M. and C. Drew. 2014. Uma rufopunctata (Yuman Fringe-toed Lizard). 
Behavior. Herpetological Review 45: 636–637. 

Tollestrup, K. 1981. The social behavior and displays of two species of horned lizards, 
Phrynosoma platyrhinos and Phrynosoma coronatum. Herpetologica 37: 130–141. 

Torres, J., Y.U. Alfonso, and O.J. Torres. 2014. A newly discovered population 
of the Cuban Ameiva, Ameiva auberi (Sauri: Teiidae), from Cayo Galindo 
in the Sabana Archipelago. Reptiles & Amphibians 21: 105–107. https://doi.
org/10.17161/randa.v21i3.14007.

Walker, J.M. and J.E. Cordes. 2020. Aspidoscelis laredoensis (Laredo Striped 
Whiptail). Arm-waving. Herpetological Review 51: 120–121. 

Werner, Y.L. 1995. Tail waives, eye licks, vocalizations, and priorities. Herpetological 
Review 26: 87–88. 

van Buurt, G. 2005. Field Guide to the Amphibians and Reptiles of Aruba, Curaçao 
and Bonaire. Chimaira, Frankfurt am Main, Germany.

van Buurt, G. 2011. The teiid lizards of Aruba, Curaçao, Bonaire (Dutch 
Caribbean), and the Península de Paraguaná (Venezuela). Reptiles & 
Amphibians 18: 92–104. https://doi.org/10.17161/randa.v18i2.16162.

Van Damme, R. and A.M. Castilla. 1996. Chemosensory predator recognition in 

the lizard Podarcis hispanica: effects of predation pressure relaxation. Journal of 
Chemical Ecology 22: 1–22. https://doi.org/10.1007/bf02040196.

Van Damme, R. and K. Quick. 2001. Use of predator chemical cues by three 
species of lacertid lizards (Lacerta bedriagae, Podarcis tiliguerta, and Podarcis 
sicula). Journal of Herpetology 35: 27–36. https://doi.org/10.2307/1566019.

Van Damme, R., D. Bauwens, C. Thoen, D. Vanderstighelen, and R.F. Verheyen. 
1995. Responses of naive lizards to predator chemical cues. Journal of 
Herpetology 29: 38–43. https://doi.org/10.2307/1565083.

Van Dyk, D.A. and C.S. Evans. 2008. Opponent assessment in lizards: examining 
the effect of aggressive and submissive signals. Behavioral Ecology 19: 895–
901. https://doi.org/10.1093/beheco/arn052.

Verbeek, B. 1972. Ethologische Untersuchungen an einigen europäischen 
Eidechsen. Bonner Zoologische Beiträge 23: 122–151. 

Vicente, N.S. 2019. Arm-wave display in a Liolaemus lizard. Herpetological Journal 
29: 184–188. https://doi.org/10.33256/hj29.3.184188.

Weber, H. 1957. Vergleichende Untersuchung des Verhaltens von Smaragdeidechsen 
(Lacerta viridis), Mauereidechsen (L. muralis) und Perleidechsen 
(L. lepida). Zeitschrift für Tierpsychologie 14: 448–472. https://doi.
org/10.1111/j.1439-0310.1957.tb00548.x.

York, J.R. and T.A. Baird. 2016. Juvenile collared lizards adjust tail display fre-
quency in response to variable predatory threat. Ethology 122: 37–44. https://
doi.org/10.1111/eth.12442.




