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ABSTRACT 

The movement pattern of adul t  male Lacer ta vivipara travell ing spontaneously along a wooden-walled channel 
was s imilar to  the  previously measured pattern of animals  moving across an open space, compris ing an alternat ion  
of short  (-1  s) bursts of  locomotion with even shorter (-0 . 1  s)  pauses. Changing the struct u re and appearance of  
the walls of the  channel altered the locomotor pattern .  Grass turf separated from the l izards b y  glass h ad t h e  greatest 
effect, causing a decrease in mean burst s peed and an i ncrease in mean pause duration .  This persisted for 25 trials, 
suggest ing that the response to the visual st imulus presented by turf was investigatory and not merely due to its 
novelty,  whereas the smaller effect seen when the walls were of white card waned with t ime and so may have been 
primarily a response to change. 
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I NTROD UCTION A N D  METHODS 

Many species of l izards move in a characteristically 
discont i nuous way, alternat ing short periods of 
locomotor act ivity with short pauses when their  l i mbs 
are im mobile.  I t  was shown by A very, Muel ler, Smith 
and Bond ( 1 987) t hat in adult L acer/a vivipara at their 
active body tem perature t ravel l ing spontaneously 
across an open space between two tungsten bu lbs used 
for thermoregu lat ion,  the bu rsts of locomotion had a 
mean duration of0 .30 s and a mean speed of 1 4. 6cm s · 1  
(equ ivalent to 2. 9 snout-vent lengths (SVL) s - 1 ) ,  and 
that the interven ing pauses had a mean duration of 
0. I 2 s .  These values were consistent in  any set of 
experimental  conditions the coefficients of 
variat ion for mean burst speed and mean pause 
durat ion ,  for example,  were 52 per cent and 77  per cent 
respect ively. 

The functions of  the pauses which give the 
locomotor pattern its appearance of jerk iness are not 
known . It has been suggested t hat they m ight resul t  
from p hysiological constraints ,  or that they might be 
an adaptation to increase the probabil ity of perception 
of potential  prey or p redators .  The experiment 
reported in th is  paper investigates the suggestion by 
Avery et al. ( 1 987) that prey detection is i mportant by 
investigating the effects of a n um ber of n ovel visual 
st i m u l i ,  some of which are i ndi rectly related to food 
and others not,  on locomotor variables. 

The experimental  animals were three adult male 
L. vivipara with i ntact tails weigh ing 2 .5-3 .0g and with 
snout-vent lengths of approximately 50m m .  They were 
housed u nder condi t ions described by A very et al. 
( 1 987) in an arena measuring 1 80 x 55cm wi th  a 60W 
tungsten bulb beneath which they could  bask at each 
end. The space between t he bu lbs at  the  centre of the 
arena contained a trackway, 45cm long and 1 Ocm h igh, 
i ni t ia l ly  constructed of wooden blocks. A l t hough the 
l izards could c l imb over the wooden blocks and so 
escape s ideways out oft he trackway, they rarely did so. 
In the first experiment the  trackway was 20cm i n  
width,  i n  subsequent experiments 1 Ocm i n  width.  The 
l izards were video fi lmed wh i ls t  running along the 
trackway, and the  tapes analysed, by the  methods 
descr ibed in A very et al. ( 1 987).  

Subsequently the wooden blocks were removed and 
replaced with glass. Grass turf was placed behind the 
glass and encased in  further glass so that the  l izards 

Mean burs! Overall 
speed speed 

(S VL s· 1) (S VL s·') 

Wood, 20cm width 2 .90 4 1  2 .62 48 

Wood, I Ocm width 2 . 78 29 2 . 5 3  34 

Turf with glass 1 .49 A 45 1 . 1 4  B 1 0 1  

Wood wi th  glass 1 . 83 A 1 9  1 . 6 1  B 3 1  

White  card with glass 1 . 79 A 3 7  1 . 76 B 45 

had no access to i t ;  th is  also ensured that the st imulus 
was visual and not o lfactory. As a control experiment 
the  glass was reta ined, but the  grass turf replaced by 
wooden blocks. In a fu rther experiment the wooden 
blocks were replaced by plain white cardboard, 
providing minimal  v isual st imulus ,  in an attempt to 
separate the  effects of st imulus complexity and 
novelty. Twenty-five sequences of  movement were 
analysed in each of these five sets of condit ions :  the 
variables recorded were (a) d istance moved during 
locomotor bursts (b) duration of locomotor bursts and 
(c) duration of pauses. From these the derived 
variables burst speed (a/b), overall speed (Ia/Ib+Ic)) 
and pause frequency could be calculated. A l l  speeds 
are expressed in uni ts  SVL s- 1 •  

R ES ULTS A N D  DISCUSSION 

Locomotor variables for l izards under the two 
standardising sets of condit ions,  i . e .  when moving 
along wooden-wal led channels 20cm or I Ocm in  width ,  
are shown in the  first two l ines of Table I .  None of the 
variables differed sign ificant ly between the two widths; 
mean burst speed and mean pause duration did not 
differ sign ificantly from those observed in  adult l izards 
of the  same species moving spontaneously across an 
open space in  the laboratory (Avery et al. , 1 987; I-tests, 
P>O. l in al l  cases), a l though the mean duration of 
bursts was h igher ( I  = 2.4 I ,  P<0.05). This was 
probably because the wooden wal ls constrained the 
movement  of the  an imals so t hat they had less 
opportun i ty  to change direct ion ,  and so travelled in 
straighter l ines, t han when crossing an open space. 

Replacing the wooden walls with turf (separated 
from t h e  l izards by panes of glass) resulted in  a m arked 
change in the locomotor pattern ( th ird l ine of Table 1 ) .  
Mean pause duration and pause frequency increased, 
mean burst speed and mean duration of bursts 
decreased (all except mean pause duration sign ificant 
at P = 0.05, one-way A NOVA with Student-Neuman
Keuls (SNK)  tests). 

Values for locomotor variables in l izards moving 
between walls of  glass-fronted wood or plain white 
card were i ntermediate between the  'standardising' 
and the 'turf condit ions ( l ines 4 and 5 of Table I ) . 
Mean burst speeds were h igher, but not s ignificantly 
different from, the  'turf cond i t ion ;  mean burst 
durations and pause frequencies were not sign ificantly 

Mean bursr Mean pause Mean pause Pause durarion 
durarion durarion frequenc .I' as a pffcenrage 

(�) (�) (s ') of 10/al lime 

0.96 73 0. 1 3  1 1 5 0 .70 93 1 0. 6  

1 . 1 4 5 7  0. 1 5  1 33 0.63 95 1 0. 2  

0 .64 c 6 1  0 .22  7 1  1 . 1 0  E 68  24. 3 

0 .97  5 2  0 . 35  D 1 43 0. 7 1  8 7  20. 2 

0. 99 70 0 . 1 4  45 0. 82 5 1  1 4. 0  

TA B L E  1 :  Variables rela t ing to l ocomotion of Lacerra vivipara u nder defined experimenta l  condit ions.  Figures i n  each col u m n  
show m e a n s  followed by t h e i r  coefficients of variat ion.  Means m a rked A - E  d iffer s ignificant ly  from t hose i n  the  'wood' condit ion 
(one-way ANOVA with  SNK tests ,  P<0.05) .  
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different from t hose u nder 'standardising' conditions 
(one-way ANOV A with SNK tests). Mean pause 
duration with walls of glass-fronted wood was higher 
than u nder any of the other four condit ions, however 
(SNK test ,  P<0. 05), with a very high coefficient of 
variat ion (Table ! ) .  This was probably because l izards 
were able to see their own reflection in the glass from 
some angles, and paused for longer to observe it ! 
(Reflected images were clearer when the glass was 
backed by wood than by turf or white card) .  

Short pauses in  l izard locomotion might have a 
physiological exp lanation, for example they might be 
due to rapid depletion of the h igh energy molecu le 
phosphagen or arginine phosphate (AP, see Prestwich, 
1 988) ;  or t hey might be functional, relat ing to the 
ability of the animal to more successfu l ly perceive prey 
when it is immobile (as in many birds, see for example 
Tye, 1 9 89). The relat ive l ikel ihoods of these different 
kinds of explanat ions were discussed by A very er al. 
( 1 987) :  circumstantial evidence favoured the second 
class of  hypotheses, because mean pause durat ion 
increased in  the presence of crickets (A chera 
domestica), on which the l izards feed avidly. The 
resu l ts shown in Table 1 provide further circumstantial 
support for such an explanation; they show that a 
relatively s imple visual s t imulus (turf) alone can el icit a 
change in locomotor pattern. It is suggested that th is 
s t imulus is associated with potential prey because the 
invertebrates on  which L. vivipara feed (see Avery, 
1 966) tend to be more abundant in  dense vegetation 
than in  open spaces; i t  therefore elicits an i nvestigatory 
response, resul t ing i n  slower speeds and longer pauses. 

I t  m ight be argued that the responses shown in 
Table I were due to the novelty of the s t imul i .  This was 
tested by comparing mean burst speeds and mean 
pause durations during the first eight trials and the last 
eight tr ials wi th in  each condit ion. The only sign ificant 
difference was in mean pause duration in trials with 
white card (0. 1 9  ± 0.02, 0.09 ± 0.02 s:  r = 3 .06, P<O.O 1 ) . 
This suggests that the l izards i n it ia l ly responded to the 
white card because of its novelty, but habituated to it 
and hence reduced mean pause frequency; whereas in 
all o ther condit ions they were responding to visual 
com p lexity as well as novelty, and the response 
remained. I t  is perhaps significant in this context that 
the mean pause duration in  the last eight trials in the 
'white card' condit ion was the lowest recorded in  any 
of the present experiments (c.f. Table I )  - white card 
provides min imal visual st imulus.  

E xperiments examin ing the responses of  L. vivipara 
to a potential  predator (the snake Vipera berus) have 

hown that olfactory t imul i  can also alter locomotor 
behaviour.  Changes in  the proport ion of the behaviour 
category 'no move' occurred in response to bot h t he 
physical presence of the snake (primarily a visual 
s t imulus)  and to a cage in  which t he snake had recently 
been h oused (an olfactory s t imulus).  Some of the 
pauses were of extremely long duration, however, and 
were interpreted as attempts to avoid detect ion 
(Vanderstighelen, 1 987). 

The experiment reported here does not i nvest igate 
the poss ibi l i ty of individual differences in behaviour -
the data from the three l izards have been pooled in  
compi l ing Table I .  A more detai led investigation 
should consider the possibil ity of such variat ion, 
however, s ince it is known to occur in both locomotor 
patterns (e.g. Garland, 1 985; Huey and Dunham, 
1 987) and foraging behaviour (e.g. Ehl inger, 1 989) of 
many kinds of animals. 
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