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Abstract 
 
Tail autotomy as a defence against predators occurs in many species of lizard. 
Although tail autotomy may provide an immediate benefit in terms of survival it may 
nevertheless be costly due to other functions of the tail. For example, tail autotomy 
may affect the locomotory performance of lizards during escape. We investigated the 
influence of tail autotomy on the escape performance of the Cape Dwarf Gecko, 
Lygodactylus capensis, on a vertical and a horizontal surface. Autotomized geckos 
were significantly slower than intact geckos during vertical escape, whereas tail 
autotomy did not influence the horizontal escape speed. Backward falling of the 
autotomized geckos on the vertical platform may explain the reduced speed. In 
addition, tail autotomy did not significantly affect body curvature and stride length of 
the geckos. The observed decrease of escape speed on a vertical platform may 
influence the habitat use and behaviour of these geckos. Ecological consequences 
resulting from tail autotomy are discussed in light of these findings. 
   

Introduction 
 
Many animals sacrifice body parts in response to predation or in antagonistic 
encounters with conspecifics. This phenomenon, known as autotomy, can enable the 
individual to escape such encounters (Vitt et al. 1977; Formanowicz 1990; Ducey 
et al. 1993). Autotomy occurs across many taxa and many different body parts can be 
shed (reviewed in Maginnis 2006). Lamellae autotomy, for example, can be found in 
damselfly larvae (Stoks 1998) and limb autotomy in starfish (Ramsay et al. 2001), 
crustaceans (Juanes & Smith 1995; Wasson et al. 2002), insects (Bateman & Fleming 
2005) and arachnids (Formanowicz 1990; Brueseke et al. 2001). Some vertebrates are 
able to shed the whole tail or parts of it, fracturing the tail at distinct regions of 
weakness (Arnold 1984). Caudal (tail) autotomy can be found in a few rodents 
(Dubost & Gasc 1987; McKee & Adler 2002), snakes (Arnold 1984), some 
salamanders (Maiorana 1977; Ducey et al. 1993) and most commonly in numerous 
lizard species (Vitt et al. 1977; Arnold 1984). 



Caudal autotomy is an extreme escape strategy which can benefit the lizard in two 
ways: it enables escape from the predator and may divert the predator's attention from 
the lizard's body (Arnold 1988). For example, this strategy increases the chance of 
surviving a potentially fatal attack for tailed geckos, Coleonyx variegatus, which were 
more likely to survive an encounter with snakes, Hypsiglena ochrorhyncha, than 
tailless individuals (Congdon et al. 1974). 
 
Although tail autotomy may provide an immediate benefit in terms of escaping a 
predator, it has nevertheless been shown to be costly in multiple families of lizards 
because of the numerous functions of the tail, e.g. use as a weapon, for social 
behaviour, storage of energy reserves and locomotion (balance, climbing and 
swimming; Arnold 1984). Autotomy costs may vary between species, ontogenetic 
stages, and habitat use and because of short-term changes within an individual 
depending on the function of the tail (Arnold 1988). Tail loss may result, for example, 
in reduced social status and mating success (Martín & Salvador 1993; Salvador et al. 
1995), which in turn may lead to lower reproductive success and lower survival (Fox 
& Rostker 1982; Fox & McCoy 2000), resulting in reduced lifetime fitness. Other 
costs incurred may be loss of energy reserves stored in the tail and energy needed for 
tail regeneration (Vitt & Cooper 1986; McConnachie & Whiting 2003). Tail autotomy 
may also result in a higher vulnerability to further predation until the tail is 
regenerated (Congdon et al. 1974; Downes & Shine 2001). Lizards may compensate 
for costs resulting from autotomy, with a change of behaviour and habitat use. 
Tailless individuals, for example, reduce home range size (Salvador et al. 1995), flee 
earlier (Cooper 2003), increase use of safer microhabitats (Martín & Salvador 1992; 
Cooper 2003) and carry out cryptic anti-predator behaviour (Formanowicz et al. 
1990). 
 
Lizard locomotory ability may be influenced by tail autotomy such that it incurs a 
major cost for the individual by reducing the chance of escaping from a predator 
(Arnold 1984). Nevertheless, locomotory costs may be very different for different 
species or even be non-existent if the tail is not an important element used for 
locomotion. Tail loss decreased, for example, the swimming abilities of the water 
skink Sphenomorphus quoyii but in contrast its running speed was only slightly 
affected (Daniels 1985). Some studies found an increase in sprint speed with tail loss 
(Daniels 1983) while others found a decrease (Formanowicz et al. 1990; Chapple 
et al. 2004) or no change in speed with tail loss (McConnachie & Whiting 2003). A 
decrease in speed during spontaneous movement, slower escape speed and shorter 
escape distance, and a reduction in stride length after tail loss were demonstrated for 
Psammodromus algirus, a ground-dwelling lizard (Martín & Avery 1998). 
Most studies on tail autotomy and its influence on the locomotion of lizards have 
concentrated on ground-dwelling lizards. However, Brown et al. (1995) examined the 
running speed and the arboreal locomotion of the wall lizard Podarcis muralis with 
tail loss and found an increase in running speed and distance, but a decrease in speed 
and distance during arboreal locomotion with the loss of the tail. These results 
indicate that the tail of this species plays different roles in horizontal locomotion and 
arboreal locomotion. Nevertheless, the specific role of the tail during climbing is not 
actually known, particularly for geckos which are able to climb on smooth surfaces. 
This study aims to compare the escape performance of the dwarf gecko Lygodactylus 
capensis on vertical and horizontal surfaces before and after tail autotomy.  
 



Furthermore, we aim to determine the importance of the tail for climbing on vertical 
surfaces and the locomotion costs which arise from tail loss for this gecko. 
Lygodactylus capensis is a small, diurnal gecko occurring in southern and eastern 
Africa. It is characterized by a disc-like enlargement at the end of the feet with 
adhesive hairs or setae which permit the climbing of smooth vertical surfaces because 
of a very high adhesive force originating from van der Waals forces (Autumn et al. 
2000). Moreover, these geckos also have an adhesive pad at the tail tip which is 
similar to the adhesive structures at the feet (Bauer 1998) and is used as a fifth point 
for attachment (Vitt & Ballinger 1982). The adhesive hairs at the feet and the 
adhesive tail tip are an adaptation to the arboreal habits of this gecko which can often 
be found in trees high above ground (Pianka & Huey 1978). Furthermore, this species 
also occurs on house walls, fences and lamp posts in urban areas. The results for 
horizontal and vertical locomotion and the influence of tail autotomy will be used to 
predict ecological and behavioural consequences for this climbing gecko resulting 
from tail loss. 
 
We predicted a decrease in escape speed when the geckos autotomize the tail. 
Furthermore, we predicted that the geckos would be slower on a vertical structure 
than on a horizontal one, because vertical locomotion is influenced more by gravity 
than horizontal locomotion. As the tail is often used to counterbalance the body in 
lizards and reduces the lateral swing of the hindquarters (Arnold 1984), it was 
predicted that the curvature of the body should be less in geckos with intact tails than 
in geckos with autotomized tails. Furthermore, if the geckos increased speed by 
increasing stride length (as shown for P. algirus; Martín & Avery 1998), stride length 
would be greater during horizontal escape than during vertical escape and it would 
also be greater for intact than for autotomized geckos. 
   
   

Materials and Methods 
   
Experimental Animals 
Lygodactylus capensis were caught by hand in Pretoria in suburban gardens and on 
the University of Pretoria campus. Individual geckos were kept separately in 2 l clear 
plastic jars with a natural photoperiod. In addition, a lamp provided low UV light. The 
temperature in the room was relatively stable (20–25°C) and did not require an 
additional heat source. Geckos were fed daily with cricket nymphs, ants or termites 
dusted with multivitamin powder, and water was provided daily. 
 
Sex, intact and autotomized body mass (g), snout-vent length (SVL; mm), total body 
length (mm), tail length (mm), mass (g) and length (mm) of the autotomized tail and 
the stump length (mm) were recorded for each gecko. Furthermore, it was recorded 
whether the geckos possessed an original or regenerated tail prior to experimental 
autotomy. 
     
Experimental Equipment and Measurements 
The escape performance on both vertical and horizontal platforms was measured for 
L. capensis when intact and when autotomized. Twenty-one geckos (13 females and 
eight males) were used for the escape performance on the vertical platform and 23 
different geckos (nine females and 14 males) were used for the escape performance 
on the horizontal platform. However, not all animals yielded useable data for all 



escape performance variables. Pregnant females were excluded as pregnancy may 
influence escape performance (Chapple & Swain 2002). 
 
The running platform, on which geckos were tested individually, consisted of a 
smooth plastic board (54 × 39 cm) marked with a grid of half centimetre divisions and 
was used for both vertical and horizontal escape performance. For vertical escape, the 
platform was slightly inclined at a mean angle of 2.8 ± 0.4° from vertical and was 
suspended over a 100 l plastic tub which prevented escape if the gecko fell or jumped. 
For horizontal escape, the platform was laid horizontally over two tubs. The 
temperature in this room was held constant at 27 ± 0.3°C. The geckos were housed in 
the experimental room for 1 h before the onset of experimental trials, allowing for 
acclimatization to experimental conditions. Geckos were placed on the running 
platform by hand and covered with a semi-circular plastic covering which ensured a 
straight line of flight. Escape was induced by tapping the base of the tail, following 
Martín & Avery (1998). The entire procedure after placing the gecko on the platform 
and covering it to inducing flight lasted <2 s. 
 
The escape performance of the geckos was recorded on video with a Sony DCR-TRV 
22E video-camera (25 frames/s) (Sony, Tokyo, Japan) from which individual video 
frames were extracted to digital images. These frames were used to measure escape 
speeds (cm/s), body curvature (°) and stride length (°) of the individual geckos for 
both platform orientations. Escape distance (cm) and escape time (s) were measured 
to calculate the escape speeds. Escape distance was defined as the distance between 
the initial position of the snout and its position in the first pause after fleeing. Escape 
time was measured as the time interval between the initial position and the final 
position of the snout (resolution = 0.04 s). Overall speed, initial speed and maximum 
speed were calculated from this data. Overall speed was determined over the whole 
escape distance. Initial speed was calculated over the first three frames (0.08 s) and 
maximum speed was recorded as the highest speed between two frames (0.04 s) 
during the entire escape. 
 
The curvature of the body and the stride length were estimated frame-by-frame with 
custom-designed software (developed by L. Verburgt). Body curvature was measured 
as the angle between the perpendicular lines to the thoracic girdle axis and to the 
pelvic girdle axis (Fig. 1). The angle of the body was measured for four different 
frames (non-randomly selected for precise measurements) and the smallest angle of 
these was selected as the maximum body curvature for each individual gecko. 

 



 
Fig. 1:  Body curvature (°) and stride-length (°) measurements obtained from custom-
designed software. Four positional markers (dots) were used to calculate the 
regression slope of each leg separately. Thoracic and pelvic girdle axes were then 
approximated by a straight line between the inner-most of the four dots per leg (grey 
dots). The body curvature angle was then calculated between the perpendicular lines 
to the thoracic and pelvic girdle.  
 
To determine the stride length, the slope of each limb in two successive frames was 
measured and the angle between the successive limb positions was calculated (Fig. 1). 
This angle was used as a relative measure of stride length that accounts for differences 
in body size and limb length (Martín & Avery 1998). Two stride-length 
measurements were performed for each separate limb on different frames. The mean 
values for the front limbs and the hind limbs were calculated from the angle of the 
appropriate right and left limbs and from these two stride-length measurements the 
maximum stride length was chosen. The stride length of front and hind limbs was 
considered separately. 
 
Every body curvature and stride-length measurement was repeated and the mean of 
these repeated measurements was used as the dependent variable for statistical 
analyses to reduce measurement errors. 
 
The frequency of backward falls was recorded for escape performance on the vertical 
platform. Backward falling was defined when a gecko's body fell back from the 
platform such that the front legs were fully extended during flight. Video frame 
sequences where the front legs were not touching the surface were not used because 
geckos usually fell from the platform. 
   
   
Experimental Structure 
Each escape performance experiment (vertical and horizontal) was performed with the 
intact individuals (control treatment) and the individuals with autotomized tails 
(autotomized treatment). Two trials were carried out for every treatment on different 
days, allowing for the quantification of within-individual variation. 
 
Intact geckos were allowed to rest for 2 d and autotomized geckos for 3 d between the 
trials. The tails of the geckos were autotomized with forceps by grasping the gecko 
5 mm from the base of the tail. Geckos were held like this until the tail was shed. Tail 
autotomy was induced 10 d after each individual completed both trials of the intact 
experiment. Geckos were allowed to recover for 2 d following tail autotomy before 
they were subjected to the escape performance experiments again. This time was 
chosen to let the geckos recover from autotomy stress (2 d after tail autotomy, plasma 
corticosterone levels in water skinks, Eulamprus heatwolei, have reduced to levels 
equivalent to those measured 14 d post-autotomy treatment or to levels measured in 
control animals, Langkilde & Shine 2006), although it was not long enough to allow 
re-growth of the tail. 
 
Speed variables, body curvature and stride length were measured for all trials of both 
the vertical and the horizontal escape performance experiment. However, overall 
speed was excluded from the measurements of the horizontal experiment because it 



could not be calculated reliably as geckos frequently ran the entire distance of the 
platform in a single escape burst and consequently, it was impossible to calculate 
escape distance and escape time. Speed variables were measured for straight flights 
(approximately perpendicular to platform x-axis) on the vertical platform to prevent 
erroneous measurements because of easier running or different running mechanisms 
during a non-straight flight. In the case of multiple escape bursts, the maximum value 
of each speed variable was selected for each individual gecko for every trial of both 
escape performance experiments. 
   
Statistical Analysis 
Repeated measures anova (RM-anova) was used to compare the escape speed 
variables, body curvature and stride length (front and hind legs) between intact and 
autotomized treatments and between the vertical and the horizontal escape 
performance experiments (except overall speed). The within-effects were Treatment 
and Trial where Trial was nested within Treatment for all variables and experiment 
(vertical and horizontal) was the between subjects factor. The frequency of backward 
falls on the vertical platform was compared between intact and autotomized geckos as 
well (Yates-corrected chi-squared test). 
 
Differences in escape performance variables between males and females and between 
geckos with original tails and with regenerated tails (between subjects factor) were 
analysed with a RM-anova. For these analyses, the maximum value of both trials was 
used to compare the most expressive escape performances. A t-test was applied to 
compare morphological characteristics between males and females as well as between 
original and regenerated tails. 
 
The eight morphological characteristics measured were subjected to a principal 
components analysis (PCA). Following this, regression analyses were performed to 
establish linear relationships between the first principle component extracted from the 
PCA and the escape performance variables for intact individuals. Regression analyses 
were performed to determine linear relationships between the speed variables and 
body curvature or stride length for intact geckos and furthermore, to determine 
relationships between overall speed and maximum speed for both treatments. The 
mean value of the two trials was used for all regression analyses. 
 
A sequential Bonferroni correction for multiple comparisons (SqBc; Rice 1989) was 
applied for each analysis performed. The Bonferroni level of significance is reported 
as italicized values in brackets adjacent to the lowest computed p-value, where 
applicable. Levene's test for homogeneity of variance was used to test for 
homoscedasticity. These statistical analyses were performed with statistica version 6.0 
(StatSoft Inc. 2001). All data are given as the mean ± 1 SD. 
   
   

Results 
   
Morphology 
The morphological characteristics (total body length, SVL, intact and autotomized 
body mass, tail length and tail mass) did not differ between the sexes [all t42 < 2.33; 
p > 0.02; autotomized body mass: p = 0.02 (0.15)] after a SqBc. Original tails were 
significantly longer than regenerated tails [t42 = 4.03; p = 0.0002 (0.001), original tail 



length (n = 20): 37.9 ± 3.0 mm; regenerated tail length (n = 24): 32.5 ± 5.2 mm]. The 
other morphological characteristics (total body length, SVL, intact and autotomized 
body mass and tail mass) did not differ between geckos with original or regenerated 
tails after a SqBc [all t42 < 2.60; p > 0.01, SVL: p = 0.013 (0.06)]. Differences in 
speed variables, body curvature and stride length (front and hind) between males and 
females and between geckos with original and regenerated tails are presented in 
Table 1. 
   
Table 1:  Differences in speed variables, body curvature and stride length between the 
sexes (males and females) and between tail types (original and regenerated) 
established by repeated measures anova  
 

  
 
Statistical results are shown for the between-effect (sex or tail type) only. p-Values 
which were no longer significant after a sequential Bonferroni correction are 
indicated with an asterisk (*). 
 
 
Principal component analysis collapsed the eight morphological measurements into 
three principal components (Table 2). Only the first principal component (PC1) was 
used for further analyses as a single measure of size. PC1 did not explain variation in 
the speed variables, body curvature or stride length (front and hind legs) for both 
escape performance experiments (Table 3). Maximum speed was not related to overall 
speed for the intact geckos (F1,14 = 3.41; adjusted R2 = 0.14; p = 0.09) but was for the 
autotomized geckos (F1,14 = 59.6; adjusted R2 = 0.80; p < 0.01) for the vertical 
experiment. Maximum speed and overall speed were not related to body curvature or 
stride length for both the vertical and horizontal experiment (Table 4). Body curvature 
and stride length could not be measured for initial speed due to obstruction by the 
semi-circular plastic covering and therefore, we could not determine the relationships 
between these variables. As tail type, sex or morphological characteristics did not 
affect escape performance variables, pooling of the data for further analysis was 
justified. 
   



Table 2:  Principle component analysis of the morphological measurements for 
Lygodactylus capensis  
 

 
Values are factor loadings (Pearson's correlation coefficient between components and 
the original variable). Mean ± SD and the range are presented for each variable. 
 
 
 
Table 3:  The relationships between escape performance variables measured and 
principal component 1 (single morphological measure)  
 

Relationships were determined by regression analyses and are shown for the intact 
treatment only as the autotomized treatment showed similar results. 
 
 
   
Table 4:  The relationships between speed variables and body curvature or stride 
length for intact geckos as determined by regression analyses (autotomized geckos 
showed similar results)  
 

 
   
   



Escape Performance 
The initial speed data was heteroscedastic (F7,132 = 2.24; p = 0.03) but after square-
root transformation it was homoscedastic (F7,132 = 1.41; p = 0.2). Table 5 shows 
comparisons between intact and autotomized treatments and between vertical and 
horizontal experiments for the escape speed variables, body curvature and front and 
hind stride length. Furthermore, interactions between experiment and treatment for the 
escape performance variables are displayed in Table 5. Maximum speed and body 
curvature for intact and autotomized individuals and for the vertical and the horizontal 
experiment are presented in Figs 2 and 3, respectively. 
   
 
Table 5:  Comparison between intact and autotomized treatments for both the vertical 
and horizontal escape performance experiments (p1) as well as comparison between 
the vertical and horizontal escape performance experiments within a treatment (p2) for 
speed variables, body curvature and stride length of Lygodactylus capensis  
 

 
 
F- and p-values for comparisons between treatments, experiments and interaction of 
treatment and experiment are obtained from a repeated measures anova (RM-anova). 
p1- and p2-values originate from a Tukey-test following a RM-anova except for 
overall speed where post hoc comparison was not required. The horizontal 
experiment is designated with 'H' and the vertical experiment with 'V'. Intact 
treatment (control) is indicated with 'I' and autotomized treatment with 'A'. Mean 
values are presented ±1 SD and significant differences are indicated in bold. 
   

 
Fig. 2:  Maximum speed (cm/s) for the vertical and the horizontal escape performance 
experiments as measured for intact Lygodactylus capensis and 2 d after tail autotomy 



(autotomized). p-Values originate from a Tukey-test following a repeated measures 
anova. Geckos were significantly faster on the horizontal platform than on the vertical 
platform. Intact geckos were significantly faster than autotomized geckos for the 
vertical experiment. Maximum speed did not differ between intact and autotomized 
geckos for the horizontal experiment. Values are mean ± 1 SD.  
  

 
Fig. 3:  Body curvature (°) for the vertical and the horizontal escape performance 
experiment as measured for intact Lygodactylus capensis and 2 d after tail autotomy 
(autotomized). p-Values originate from a Tukey-test following a repeated measures 
anova. Body curvature was significantly smaller on the horizontal platform than on 
the vertical platform for intact geckos but not for autotomized geckos. Body curvature 
did not differ between intact and autotomized geckos for both escape performance 
experiments and therefore, it is not indicated. Values are mean ± 1 SD.  
 
 
The escape performance variables measured were not significantly different between 
the trials of each experiment after a SqBc (Table 6). 
   
Table 6:  Comparison of escape performance variables between the duplicate trials of 
the escape performance experiments (repeated measures anova)  
 

 
p-Values which were no longer significant after a sequential Bonferroni correction 
are indicated with an asterisk (*). 
 
 
Significantly more autotomized geckos fell backwards than intact geckos 
[χ2

(df = 1) = 5.24, p = 0.02; n = 19] for the vertical escape performance experiment. 
   
   



Discussion 
 
Caudal autotomy confers a cost on the escape performance of Lygodactylus capensis 
on a vertical surface as autotomized geckos were slower than intact geckos for all 
three speed variables measured (overall, maximum and initial speed). Our results are 
similar to the findings of Brown et al. (1995) who demonstrated a negative effect of 
tail loss on the arboreal locomotory performance of the wall lizard Podarcis muralis. 
Podarcis muralis, however, is an unspecialized climber which uses its tail for 
positioning itself in vegetation by coiling it around twigs. In contrast, L. capensis is a 
specialized climber which is able to run even on smooth vertical surfaces because of 
adhesive foot pads containing thousands of setae which attach and detach rapidly 
(Autumn 2006). The dramatic decrease of clinging ability after toe-clipping a lizard 
with adhesive feet (Anolis carolinensis) demonstrates the importance of these setae 
(Bloch & Irschick 2004). Moreover, an additional adhesive pad on the tail tip in L. 
capensis, which both the original and regenerated tail possesses, is used as a fifth 
point for attachment during jumps between twigs or branches (Vitt & Ballinger 1982). 
The adhesive hairs on the feet and the tail may play an important role on the smooth 
surface we used during the experiments and the observed patterns may differ on other 
structures where geckos are able to use their claws (Vanhooydonck et al. 2005). 
During climbing, the feet of the gecko are attached to the surface which decreases the 
likelihood of lateral swing by the hindquarters and, therefore, reduces over-bending of 
the body (Arnold 1984). Accordingly, the tail may not be needed as a counterbalance 
during climbing and may explain why body curvature did not increase on the vertical 
surface after tail autotomy. 
 
The observed backward falling of the autotomized geckos may be explained by the 
absence of the tail which the geckos use to prop the body up against the vertical 
surface. With tail loss, the gecko loses the ability to keep its upper body against the 
surface. Once the front feet disengage from the surface the gecko will fall backwards. 
Furthermore, the loss of the adhesive tail tip appears to contribute to the geckos' 
inability to run normally on a vertical surface (Vitt & Ballinger 1982). This may 
explain why speed on the vertical surface is not influenced by body curvature or stride 
length. 
 
Lygodactylus capensis were much faster on the horizontal surface than the vertical 
surface: maximum speed was 40% higher for the intact geckos and 64% higher for the 
autotomized geckos on the horizontal surface than on the vertical surface. This 
increase in speed can be explained by the greater influence of gravity on a vertical 
surface. Interestingly, the geckos did not increase their stride length to increase their 
speed on either the vertical or the horizontal surface. This is in contrast to the 
observations of Martín & Avery (1998) who found that Psammodromus algirus 
increased speed by increasing stride length. The greater body curvature of the intact 
geckos on a horizontal surface may therefore contribute to the higher speed. 
Furthermore, initial speed of the autotomized geckos was much faster on the 
horizontal than the vertical surface but this difference was not evident for intact 
geckos. Although initial speed may be a weak measure of escape performance, this 
may show a further impact of autotomy on the first important seconds of escape on a 
vertical surface. 
 



The geckos demonstrated jumping (when no feet were touching the surface) when 
running on the horizontal surface, but this was not observed on the vertical platform. 
This corresponds with the restraints of climbing: geckos should not be able to jump on 
a vertical surface as it is essential to have at least one foot in contact with the surface 
during climbing (see above; Zaaf et al. 2001). However, many ground-dwelling 
lizards show jumping, especially at higher speeds (Van Damme et al. 1998; Zaaf et al. 
2001). Nevertheless, Zaaf et al. (2001) did not demonstrate jumping during the 
horizontal locomotion of the tokay gecko Gekko gecko, a specialized climber with 
adhesive foot pads similar to those of L. capensis. The smaller body size of L. 
capensis (1.1 g; this study) may allow jumping during horizontal locomotion in 
contrast to the more heavy-bodied G. gecko (53.2 g; Zaaf et al. 2001). 
 
Escape speed may increase on a horizontal surface after autotomy if the tail does not 
play an obvious role during locomotion or if the tail hinders locomotion because of 
the friction with the substrate and lag from additional mass (Daniels 1983). However, 
the tail plays an important role in horizontal locomotion in many lizards and is often 
used as a counterbalance to the body to get weight concentrated over the hind limbs 
which are a main source of forward propulsion during running (Arnold 1984, 1988). 
A decrease in escape speed with tail loss was found for P. algirus (Martín & Avery 
1998) and the ground skink, Scincella lateralis (Formanowicz et al. 1990). However, 
we found no difference in horizontal escape speed of L. capensis between intact and 
autotomized geckos indicating that the tail may not play an apparent role during 
horizontal locomotion. Nevertheless, the geckos showed differences in stride length 
between the front and hind legs on the horizontal surface. The stride length of the hind 
legs was not influenced by autotomy while the stride length of the front legs was 
shorter in autotomized geckos than in intact geckos, although this difference was not 
significant. This may indicate that the hind legs are used for forward propulsion and 
the tail is used to distribute weight to the hind legs and to relieve the front legs which 
are then able to make greater strides. The speed should therefore decrease with tail 
loss, but this is perhaps compensated for by the loss of tail mass or loss of friction 
with the surface as the tail comprises half of the total body length and 13% of the total 
body mass for L. capensis (this study). However, stride length was very inconsistent 
within geckos between repeats on the horizontal surface, probably because of the 
varying locomotory patterns including jumping used on the horizontal surface. 
Further investigations, such as lateral filming of the running, are therefore needed to 
examine the horizontal locomotion of this gecko in detail. 
 
On the horizontal surface, body curvature did not differ between intact and 
autotomized geckos and therefore, the tail may not be used to counterbalance the 
lateral movement of the body, as L. capensis are light-bodied. Farley & Ko (1997) 
demonstrated that the lateral body movement has only a small energetic influence 
during locomotion, and therefore, the use of the tail as counterbalance may not be 
very important. Nevertheless, body curvature of the intact geckos was found to be 
greater on a horizontal than a vertical surface but body curvature did not influence 
speed. The small amount of variation in body curvature within an experiment may yet 
be the reason why no relationship between speed and body curvature was found for 
the two escape performance experiments. Additional studies with a larger sample size 
are required to explicitly determine the contribution of body curvature to a change in 
speed for these geckos. 
 



Brown et al. (1995) determined that P. muralis with regenerated tails were faster and 
showed a superior performance after autotomy than individuals which possessed an 
original tail before autotomy. They suggested that individuals with regenerated tails 
had already gained experience in running without a tail and were therefore better able 
to run when their tails were autotomized a second time. This hypothesis must be 
rejected for L. capensis as a difference in locomotion after autotomy was not found 
between individuals that possessed original tails and individuals that possessed 
regenerated tails before experimental autotomy. 
 
We found that the original tails were significantly longer than regenerated tails but no 
influence of tail length on locomotion was established. However, a specific tail length 
may be needed for flawless locomotion on a vertical surface. The geckos are able to 
regenerate the tail rapidly (onset of regeneration: 11 d post-autotomy; K. Medger, 
pers. obs.) and it was found that the adhesive tail tip in Lygodactylus was regenerated 
after 4 wk (Vitt & Ballinger 1982). In our observed population of L. capensis, 57% 
were found to have regenerated their tails which suggests a high predation risk for this 
population. It is therefore likely that both the high autotomy frequency and the fast 
tail regeneration are an adaptation to the high predation pressure faced by this species 
(see also Vitt & Ballinger 1982). Furthermore, the high rate of tail regeneration which 
these geckos experience may keep the costs resulting from autotomy relatively low. 
The difficulties that the autotomized geckos demonstrated when running on a vertical 
surface, which were not evident on a horizontal surface, may ultimately influence the 
behaviour of the geckos in a natural situation. It is possible that autotomized L. 
capensis selectively utilize denser and more horizontal habitats to avoid predation by 
hiding and allow for faster fleeing during escape. Smooth surfaces, similar to that 
used in this study, can be found in the suburban habitat utilized by these geckos, for 
example, lamp poles or drainpipes. Naturally occurring smooth surfaces utilized by 
these geckos include certain rock formations, broad leaves or smooth bark. The 
effects of autotomy on locomotion may, however, not be as great in a completely 
natural setting where the geckos are able to use their claws on rough surfaces. 
Nevertheless, a change of habitat and cryptic anti-predator behaviour because of the 
locomotory influence of autotomy may prove costly through a decrease in territory 
size, less time spent foraging and reduced access to mates. Autotomized individuals of 
the keeled earless lizard, Holbrookia propinqua, for example, stay closer to plant 
cover than individuals with intact tails (Cooper 2003). Autotomized Iberian rock 
lizards, Lacerta monticola, use more rocky habitats and move as little as possible to 
avoid detection by predators (Martín & Salvador 1992). The change of microhabitat 
use by L. monticola can also result in decreased food availability and diet diversity 
(Martín & Salvador 1993). Caudal autotomy of male Psammodromus algirus resulted 
in a reduction of home range size and might therefore affect the access to females 
(Salvador et al. 1995). Further studies should examine habitat and behavioural 
changes in autotomized geckos such as L. capensis and their susceptibility to 
predation. 
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