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ABSTRACT

The movement pattern of adult male Lacerta vivipara travelling spontaneously along a wooden-walled channel
wassimilar to the previously measured pattern of animals moving across an openspace,comprising an alternation
of short(~1s) bursts of locomotion with even shorter (~0.1 s) pauses. Changing the structure and appearance of
the walls of the channel altered the locomotor pattern. Grass turfseparated from the lizards by glass had the greatest
effect, causing a decrease in mean burst speed and an increase in mean pause duration. This persisted for 25 trials,
suggesting that the response to the visual stimulus 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 time and so may have been

primarily a response to change.
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INTRODUCTION AND METHODS

Many species of lizards move in a characteristically
discontinuous way. alternating short periods of
locomotor activity with short pauses when their limbs
are immobile. It was shown by Avery, Mueller, Smith
and Bond (1987) that in adult Laceria vivipara at their
active body temperature travelling spontaneously
across an open space between two tungsten bulbs used
for thermoregulation, the bursts of locomotion had a
mean duration of 0.30 s and a mean speed of 14.6cm s*!
(equivalent to 2.9 snout-vent lengths (SVL) s*!), and
that the intervening pauses had a mean duration of
0.12s. These values were consistent in any set of
experimental conditions the coefficients of
variation for mean burst speed and mean pause
duration, forexample, were 52 per cent and 77 per cent
respectively.

The functions of the pauses which give the
locomotor pattern its appearance of jerkiness are not
known. It has been suggested that they might result
from physiological constraints, or that they might be
an adaptation to increase the probability of perception
of potential prey or predators. The experiment
reported in this paper investigates the suggestion by
Avery et al. (1987) that prey detection is important by
investigating the effects of a number of novel visual
stimuli, some of which are indirectly related to food
and others not, on locomotor variables.

The experimental animals were three adult male
L. vivipara with intact tails weighing 2.5-3.0g and with
snout-vent lengths of approximately 50mm. They were
housed under conditions described by Avery er al.
(1987) in an arena measuring 180 x 55cm with a 60W
tungsten bulb beneath which they could bask at each
end. The space between the bulbs at the centre of the
arenacontained a trackway.45cmlongand 10cm high,
initially constructed of wooden blocks. Although the
lizards could climb over the wooden blocks and so
escape sideways out ofthe trackway, they rarely did so.
In the first experiment the trackway was 20cm in
width, in subsequent experiments 10cm in width. The
lizards were video filmed whilst running along the
trackway, and the tapes analysed, by the methods
described in Avery et al. (1987).

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 lizards
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had no access to it: this also ensured that the stimulus
was visual and not olfactoryv. As a control experiment
the glass was retained. but the grass turf replaced by
wooden blocks. In a further experiment the wooden
blocks were replaced by plain white cardboard.
providing minimal visual stimulus, in an attempt to
separate the effects of stimulus complexity and
noveltv. Twenty-five sequences of movement were
analvsed in each of these five sets of conditions: the
variables recorded were (a) distance 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 (Xa/2b+2c))
and pause frequency could be calculated. All speeds
are expressed in units SVL s°!,

RESULTS AND DISCUSSION

Locomotor variables for lizards under the two
standardising sets of conditions, i.e. when moving
along wooden-walled channels 20cm or 10cm in width,
areshown in the first two lines of Table 1. None of the
variables differed significantlv between the two widths:
mean burst speed and mean pause duration did not
differ significantlv from thosc observed in adult lizards
of the same species moving spontaneously across an
openspacein the laboratoryv (Avery et al., 1987, i-tests,
P>0.1 in all cases), although the mean duration of
bursts was higher (7 241, P<0.05). This was
probably because the wooden walls constrained the
movement of the animals so that they had less
opportunitv to change direction, and so travelled in
straighter lines, than when crossing an open space.

Replacing the wooden walls with turf (separated
from the lizards by panes of glass) resulted in a marked
change in the locomotor pattern (third line of Table 1).
Mean pause duration and pause frequency increased,
mean burst speed and mean duration of bursts
decreased (all except mean pause duration significant
at P =0.05. one-way ANOVA with Student-Neuman-
Keuls (SNK) tests).

Values for locomotor variables in lizards moving
between walls of glass-fronted wood or plain white
card were intermediate between the ‘standardising’
and the ‘turf’ conditions (lines 4 and S of Table 1).
Mean burst speeds were higher, but not significantly
different from, the ‘turf condition: mean burst
durations and pause frequencies were not significantly

Mean burst Overall Mean burst Mean pause Mean pause Pause duration
speed speed duration duration [frequency as a percentage
(SVL s') (SVL s7) (s) (s) (s7) of toral time

Wood, 20cm width 2.90 41 2.62 48 096 73 0.13 115 0.70 93 10.6
Wood, 10cm width 2.78 29 2.53 34 1.14 57 0.15 133 0.63 95 10.2
Turf with glass 1.49 A 45 1.14 B 101 0.64 C 61 0.22 71 1.LI0E 68 24.3
Wood with glass 1.83A 19 1.61B 31 0.97 52 0.35D 143  0.71 87 20.2
White card with glass 1.L79A 37 1.76 B 45 0.99 70 0.14 45 0.82 51 14.0

TABLE 1. Variables relating to locomotion of Lacerta vivipara under defined experimental conditions. Figures in each column
showmeansfollowed bvtheircoefficients of variation. Means marked A-E differ significantlv from those in the ‘wood’ condition

(one-way ANOVA with SNK tests. P<0.05).
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different from those under ‘standardising’ conditions
(one-way ANOVA with SNK tests). Mean pause
duration with walls of glass-fronted wood was higher
than under any of the other four conditions. however
(SNK test, P<0.05), with a very high coefficient of
variation (Table 1). This was probably because lizards
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 lizard locomotion might have a
physiological explanation, for example they might be
due to rapid depletion of the high energy molecule
phosphagen or arginine phosphate (AP, see Prestwich,
1988); or they might be functional, relating to the
ability of the animal to more successfully perceive prey
when it is immobile (as in many birds, see for example
Tye, 1989). The relative likelihoods of these different
kinds of explanations were discussed by Avery et al.
(1987): circumstantial evidence favoured the second
class of hypotheses, because mean pause duration
increased in the presence of crickets (Acheta
domestica), on which the lizards feed avidly. The
resultsshown in Table 1 provide further circumstantial
support for such an explanation; they show that a
relatively simple visual stimulus (turf) alone can elicit a
change in locomotor pattern. It is suggested that this
stimulus is associated with potential prey because the
invertebrates on which L. vivipara feed (see Avery,
1966) tend to be more abundant in dense vegetation
than in openspaces; it therefore elicits an investigatory
response, resultingin slower speeds and longer pauses.

It might be argued that the responses shown in
Table 1 weredue to the novelty of the stimuli. This was
tested by comparing mean burst speeds and mean
pause durations during the first eight trials and the last
eight trials within each condition. The only significant
difference was in mean pause duration in trials with
whitecard(0.19+0.02,0.09 £ 0.02s: + = 3.06, P<0.01).
This suggests that the lizards initially responded to the
white card because of its novelty, but habituated to it
and hence reduced mean pause frequency; whereas in
all other conditions they were responding to visual
complexity as well as novelty, and the response
remained. It is perhaps significant in this context that
the mean pause duration in the last eight trials in the
‘white card’ condition was the lowest recorded in any
of the present experiments (c.f. Table 1) — white card
provides minimal visual stimulus.

Experiments examining the responses of L. vivipara
to a potential predator (the snake Vipera berus) have

shown that olfactory stimuli can also alter locomotor
behaviour. Changes in the proportion of the behaviour
category ‘no move' occurred in response to both the
physical presence of the snake (primarily a visual
stimulus) and to a cage in which the snake had recently
been housed (an olfactory stimulus). Some of the
pauses were of extremely long duration, however, and
were interpreted as attempts to avoid detection
(Vanderstighelen, 1987).

The experiment reported here does not investigate
the possibility of individual differences in behaviour —
the data from the three lizards have been pooled in
compiling Table I. A more detailed investigation
should consider the possibility of such variation,
however, since it is known to occur in both locomotor
patterns (e.g. Garland, 1985; Huey and Dunham,
1987) and foraging behaviour (e.g. Ehlinger, 1989) of
many kinds of animals.
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