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Abstract. When an animal in the laboratory experiences a change in temperature,
physiological processes are affected but they stabilize under the new temperature
condition over a few weeks by a process of phenotypic plasticity called acclimation,
but whether an organism can acclimate or not depends on the trait and the taxon.
Liolaemus sarmientoi is one of the southernmost reptiles in the world, inhabiting
the extreme and arid environment of Patagonia, Argentina, characterised by great
seasonal climatic variation and cold air temperatures throughout the year (mean air
temperature of 8 °C; ranging from 1.2 to 14.1 °C). However, these lizards prefer body
temperatures in the laboratory ranging from 26.3 to 37.8 °C (mean T, = 34.4 + 0.28
°C), temperatures that they rarely achieve in nature. Herein, we explore the effects of
thermal acclimation on performance of L. sarmientoi at a temperature higher than
their mean natural environmental temperature during their activity period (austral
spring-summer). We analysed the speed in sprint and long runs at medium and high
temperatures in the field and again after a period of acclimation of 20 days at 21 °C.
Acclimation to higher and constant temperature resulted in a decrease in running
speed in both long and sprint runs, suggesting potentially negative effects for natural
populations if environmental temperature increases.

Keywords. Lizard, Liolaemus sarmientoi, acclimation, locomotor performance, high
latitude.

INTRODUCTION

Ectotherms from temperate environments are subject to considerable daily fluctua-
tions in environmental and body temperatures (Bennett and Dawson, 1976), but behav-
ioural thermoregulation, particularly by reptiles, can modify the daily amplitude of body
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temperature (Cowles and Bogert, 1944; Hertz et al., 1993). Moreover, the tolerance of
organisms to low or high temperature extremes is not fixed, but is generally precondi-
tioned by the thermal experience in their environment (Schmidt-Nielsen, 1997). When an
animal is exposed to a change in temperature, physiological processes resulting in a form
of phenotypic plasticity known as acclimation take place (Bennett, 1990; Schmidt-Nielsen,
1997). For example, an acclimation period of exposure to either hot or cold temperatures,
results in a gradually greater physiological tolerance to the induced temperature (Angil-
letta, 2009).

Thermal acclimation in ectotherms can affect running or swimming performance
(Elphick and Shine, 1998; Kingsolver and Huey, 1998; Glanville and Seebacher, 2006;
Wilson et al., 2007), lethal temperatures (Kaufmann and Bennett, 1989), and metabolism
(Jacobson and Whitford, 1970; Rogowitz, 1996), among others. In this regard, lizards are
good biological models for testing effects of possible long-term climate variation on ani-
mals (Sinervo et al.,, 2010). Physiological responses to temperature in lizards have typi-
cally been measured by quantifying running velocity on a treadmill or race track (Bennett,
1980; Hertz et al., 1983; Van Damme et al., 1992; Bauwens et al., 1995; Angilletta et al.,
2002; Ibargiliengoytia et al., 2007; Aguilar and Cruz, 2010; Fernandez et al., 2011; Kubisch
et al,, 2011). Lizards of the genus Liolaemus from the cold temperate climate of Patago-
nia show reduced locomotor performance at the lower temperatures, typical of their envi-
ronment. Yet, in most cases they have a thermal optimum for performance that is lower
than their preferred temperature in laboratory (Bonino et al., 2011; Fernandez et al., 2011;
Kubisch et al., 2011).

In this study we assess the effects of thermal acclimation in Liolaemus sarmientoi, one
of the southernmost reptiles in the world. We test running speed in long and sprint runs,
two ecologically relevant parameters of the behavioural responses, used to capture prey,
escape from predators, and potentially other social activities, such as territorial competi-
tion and mating (Bennett, 1980; Christian and Tracy, 1981; van Berkum, 1988; Huey et al,.
2009). Liolaemus sarmientoi occurs between 49° and 53°S latitude in isolated outcrops of
ancient volcanic craters in an extreme and arid area of the Patagonian steppe (Santa Cruz
Province, Argentina; Roig, 1989; Oliva et al., 2001). Experiencing a mean annual environ-
mental temperature of 12 °C, L. sarmientoi achieves a body temperature of about 26 °C
by behavioural thermoregulation, but when placed in a laboratory thermal gradient they
prefer higher temperatures (mean T,,.;: 34.4 + 0.28 °C; Ibargiiengoytia et al., 2010), which
they rarely attain in their natural habitat. However, L. sarmientoi exhibits high running
speeds in long and sprint runs in a wide range of temperatures, a range that exceeds tem-
peratures they can achieve by thermoregulation in nature (Ferndndez et al., 2011).

The origin of Liolaemus in warm and humid climate conditions of the early Mio-
cene of Patagonia (Gasparini et al., 1986; Schulte et al., 2000; Albino, 1994, 2011) could
explain the consistent preference for high temperatures in the genus (Medina et al., 2012)
exceeding field body temperatures up to 6 °C (Labra, 1998; Medina et al., 2009 , 2012;
Rodriguez-Serrano et al., 2009). The differences between field active and preferred body
temperatures in the southernmost lizards, Liolaemus magellanicus and L. sarmientoi
(Ibargiiengoytia et al., 2010) and their greater running performance at high temperatures
(Fernandez et al., 2011), together with recent glacial recessions occurring between 7600
and 2500 BP from areas now occupied by L. sarmientoi (Schobinger, 1973; Coronato et
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al., 2007), suggests that while the Miocene ancestors of L. sarmientoi lived at warmer and
lower latitudes, their descendants have recently colonized southern and colder latitudes
(Cei, 1986; Etheridge, 1995).

Therefore, we hypothesize that although southern populations evolved adaptations
to colder temperatures and shorter activity seasons (Fernandez et al., 2010), they would
retain some of their warm-climate adaptations, or lose them more slowly, resulting in
greater phenotypic plasticity in thermal physiology compared to ancestral or northern
populations. If selection against warm-climate traits was weak, then such plasticity would
be broad in colonizing populations but would slowly narrow. Herein, we test the predic-
tion that individuals from L. sarmientoi will exhibit greater locomotor performance when
acclimated to temperatures well above their normal field temperatures.

MATERIALS AND METHODS

Study sites and captures

Field work was carried out in Santa Cruz province, Argentina (50°S, 72°W and 51°S, 70°W;
133 m a.s.]). The climate that prevails in this region is cold temperate, semiarid (Soto and Vazquez,
2001), dominated by sub-polar cold and humid air masses with winds increasing toward the south
which contribute to aridity, a distinctive feature of the Patagonian climate (Camilloni, 2007). The
mean annual air temperature is 8.04 °C (ranging from 1.2 to 14.1 °C), but the mean air temperature
during the lizard’s activity period from October to March is 12.1 °C (according to the closest Mete-
orological Station in Rio Gallegos, Santa Cruz; Fig. 1).

We captured 36 individuals of Liolaemus sarmientoi by hand or noose during February 2009,
when lizards were at the end of the reproductive season (Fernandez, pers. comm.). Capture permis-
sion was obtained from the Wildlife Delegation of Santa Cruz province, according to disposition
09/09.

Experiments

Lizards were prompted to run in nature at low, high, and medium temperatures without accli-
mation (published in Fernandez et al., 2011). They were then brought to the laboratory where we
measured their preferred body temperature (see Ibargiiengoytia et al., 2010). Subsequently, the same
individuals were acclimated for the present study for 20 days at a mean temperature of 21 + 0.02 °C
(from 18.3 to 23.6 °C). The 21 °C was selected because it is the mean micro-environmental air temper-
ature recorded 1 cm above the ground of each lizard capture site during the day when they were show-
ing activity outside the burrows (Ibargiiengoytia and Cussac, 2002; Ibargiiengoytia et al., 2010), and it
is expected to mimic a more constant and higher temperature than they would experience naturally.

During the acclimation period, lizards were placed in an open-top terrarium (15 x 20 x 20
cm) with a sand floor, and were provided with water, mealworm larvae (Tenebrio molitor), and house
crickets (Achetus domestica) ad libitum. Considering that loss of body condition is extremely rele-
vant, because lizards in losing reserves will tend to select for lower preferred temperatures (Brown
and Griffin, 2003), we omitted data generated by seven of the original 36 animals captured because
they had lost more than 20% of their body mass during captivity; this caution follows the protocol of
Hertz et al. (1983), Huey et al. (1989), and Kaufmann and Bennett (1989). In addition, we analysed
the relationship between the proportions of body mass lost and running speed to indicate whether
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Fig. 1. Air temperatures according to the Meteorological Station of Rio Gallegos, Santa Cruz: maximum
and minimum extremes (black dots and squares), maximum and minimum means (white dots and tri-
angles), and mean (black triangle) temperatures throughout the year. There are also indicated the lizards’
activity season (dotted lines), mean field body temperature (short dashed line), mean preferred body tem-
perature (long dashed line) and mean air temperature of microhabitats (solid line; which corresponds to
acclimation temperature) from Ibargiiengoytia et al. (2010).

whole-animal physical condition was correlated with performance (following Kaufmann and Bennett,
1989). For that reason, we worked with 29 individuals (nine males, 11 females, and nine juveniles) of
L. sarmientoi. The sex and reproductive condition were achieved by presence of pre-cloacal pores in
males and morphology, respectively. There were not pregnant females in the sample.

Lizards were prompted to run along a plastic track (0.1 m wide and 1.5 m long), waiting 24
h after captures, at two body temperatures: medium (21 °C) and high (30 °C). These temperatures
were controlled outdoors in appropriate microenvironments, where lizards achieved a body temper-
ature approximately equal to 21 or 30 °C. The body temperature of each lizard (T,) was measured
before each run using a thermocouple inserted 1 cm inside the cloaca (Catheter probe TES TP-K01,
1.62 mm diameter), and connected to a TES 1302 digital thermometer (TES Electrical Electronic
Corp., Taipei, Taiwan, + 0.01 °C).

We used two types of runs following the methods of Ibargiiengoytia et al. (2007), Fernandez
et al. (2011), and Kubisch et al. (2011): 1) long runs (LR) of 1 m, each animal running three con-
secutive times while being stimulated by gently touching their tail or the back of their legs and tak-
ing care not to interfere with the running speed, and 2) sprint runs (SR) of 0.2 m, each animal run-
ning five consecutive times with a single initial stimulus. The SR represents the first burst or escape
response from a predator, and the 0.2 m length is appropriate because the top velocity is reached
usually in the first milliseconds of the response (Bonino et al., 2011). After long runs, lizards were
left in the shade for a minimum rest period of 4 h before undertaking the sprint runs.

The runs were performed outdoors after 24 h of capture (Ferndndez et al., 2011) and after the
acclimation period. The runs were filmed using a Sony DCR-SR 45 video camera recorded in NTSC
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with error of + 0.03 frame per second. Videos were processed using Microsoft Windows Movie
Maker version 2.1.4026.0 (error + 0.06 s) in order to register the time and determine the running
speed (total error + 0.0045 s).

In our analysis of running speeds, only the speed of the fastest non-stop LR and SR was
used for each lizard during each of the two temperature trials. We calculated the maximum speed
achieved by each lizard (V. ;); the maximum V. ; which correspond to the speed of the fastest
lizard for both LR (V.. 1r) and SR (V. sr); the thermal optimum (T,; as the Ty at V,,,, ;pand V.,
sp); and the performance breadth (Bgy; calculated as the range of Ty, at which performance is greater
than or equal to 80% of the V,, for all individuals), following the methods of Huey and Stevenson
(1979) and Angilletta et al. (2002). The body temperature recorded for each individual before trials
was used to calculate the By, and analyse it in relation to the percentage of maximal performance in
long and sprint runs.

Because we compared the same animals before and after acclimation, data from Ferniandez
et al. (2011; Vuy 1R Vinax se- Bso» and T;) and Ibargiliengoytia et al. (2010; the set-point range as the
central 50% of the preferred body temperatures, T,,.;) from unacclimated lizards were recalculated
including only the individuals used in the acclimation experiment for the present study.

Statistical analyses

For statistical analyses, speeds were standardized as the residuals of the regressions between the
maximum speed of each lizard (V,,,, ;) and their body temperature (T;), with the purpose to isolate the
effect of the acclimation period on performance when running at medium and high temperatures trials.
By using residuals we removed the differences we found in the individual’s body temperatures before
and after acclimation at medium temperatures (Wilcoxon signed rank test, long runs: W = -304.00, N =
27; sprint runs: W = -435.00, N = 29, P < 0.001) and high temperatures (Paired t-test, sprint runs: t); =
-2.99, P = 0.01) and in long and sprint runs at medium temperatures (Paired t-test, unacclimated: t,, =
-6.78, P < 0.001) and high temperatures (Paired t-test, acclimated: t,; = -2.24, P = 0.03).

Analyses were conducted using the statistical programs Sigma Stat 3.5, SPSS 15.0, and Sig-
ma Plot 10.0". The dependence between variables was analysed by linear regression. Paired t-tests
were used to test differences between two related samples and Two-way repeated measures analysis
of variance (Two-Way RMANOVA) for repeated samples, the Holm-Sidak test was used as a pos-
teriori test. The assumptions of normality and homogeneity of variance for parametric procedures
were checked using the Kolmogorov-Smirnov and Levene’s tests, respectively. When either of these
assumptions was not met, we used an equivalent nonparametric test such as Wilcoxon Signed Rank
for the comparison of medians of two related samples. The significance level used for all statistical
tests was P < 0.05 (Sokal and Rohlf, 1969; Norusis, 1986). Best-fit regressions were chosen according
the highest R-squared value.

RESULTS

Relationship between running speed and body mass lost

Lizards showed a mean mass loss of 13.13% during acclimation, except in one indi-
vidual that gained 4.17%. There was no relationship between percentage of mass lost dur-
ing acclimation and the maximum speed achieved by each lizard (V,,,, ;) in either LRs
(Linear Regression, F,,;, = 2.08; R* = 0.074; slope = -0.0151; P = 0.16) or SRs (Linear
Regression, F| 53 = 3.56; R? = 0.117; slope = 0.0096; P = 0.07).
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Maximum running speed (V,,,,) for unacclimated and acclimated lizards

In long and sprint runs no lizard was able to run as fast as before acclimation. In long
runs, the maximum speed achieved by each lizard (V,,,, ; Table 1) was higher in unaccli-
mated than in acclimated individuals (Paired t-test, t,, = 2.62, P = 0.014; Fig. 2) and also
in sprint runs (Wilcoxon, W = -184.00, n = 29, P = 0.037; Fig. 2). The V,,, (maximum
Vinax » Which is the speed of the fastest lizard) for unacclimated lizards in long runs was
1.56 m/s (Vo 1p) at thermal optimum (T,) = 31 °C and in sprint runs was 1.54 m/s (V.
) at T, = 27 °C.

The relationship between unacclimated and acclimated lizards in long runs did not
show a linear (R? = 0.10; F, ,, = 2.93; P = 0.10) or quadratic regression (R? = 0.10; F, ,, =
1.43; P = 0.24), but in sprint runs the best fit corresponded to quadratic regression (R* =
0.63; F, 55 = 22.50; P < 0.01; Fig. 2).

Comparisons between the speed of long and sprint runs in unacclimated and acclimated
individuals.

In unacclimated lizards the temperature trial (21 or 30 °C) did not affect their speed
(Two-Way RMANOVA, F | ,, < 0.001; P = 1.000; Fig. 3), although speed was affected by
the type of run only at 30 °C (Two-Way RMANOVA, F | ,, = 10.41; P = 0.003; Holm-
Sidak, t,, = 3.44, P = 0.001; Fig. 3, white dots). There was no interaction between the tem-
perature trial and the type of run (Two-Way RMANOVA, F, ,,=2.33, P = 0.138).

In acclimated lizards the speed also was not affected by the temperature trial (21 or 30
°C; Two-Way RMANOVA, F | ,,< 0.001; P = 1.000; Fig. 3), although the speed was affect-
ed by the type of run (Two-Way RMANOVA, F | ,,= 3.57; P = 0.070; Fig. 3). There also
was no interaction between the temperature trial and the type of run (Two-Way RMANO-
VA, F| 5= 0.52, P = 0.821).

Table 1. Running speeds (m/s) by temperature trial (°C) for each unacclimated and acclimated lizards run-
ning long (LR) and sprint (SR) runs. It is shown the number of individuals (n), minimum, maximum, mean,
standard error (+ SE), and variance for the maximum speed achieved by each lizard in each trial (V. ;).

Varable  TOmPeIIre o Minimum MOSIUm ey g Ve

Unacclimated

LRV, 21 28 0.313 1.149 0.766 0.039 0.044
30 28 0.238 1.563 1.063 0.078 0.170

SRV, 21 29 0.426 1.000 0.735 0.030 0.026
30 29 0.083 1.538 0.884 0.060 0.104

Acclimated

IRV, 21 27 0.314 0.935 0.630 0.037 0.037
30 27 0.258 1.449 0.858 0.056 0.084

SRV, 21 29 0.278 1.053 0.688 0.034 0.034

max i

30 29 0.230 1.000 0.902 0.033 0.032
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Fig. 2. Regressions (black solid lines) and 95% confidence intervals (dashed lines) of standardized maxi-
mum speed (Vy,,, ;) for each unacclimated versus acclimated lizard in long runs (y = -0.10 + 0.24x) and
sprint runs (y = -0.01 + 0.69x - 1.16x?) of Liolaemus sarmientoi. Line of equality intersects the origin.

In unacclimated lizards the relationship between long and sprint runs did not show a
linear regression at 21 °C (R* = 0.13; F,, = 4.00; P = 0.06), but it did at 30 °C (R? = 0.66;
F,,; = 50.02; P < 0.01; Fig. 3), this also happen in acclimated lizards at 21 °C (R*> = 0.19;
Fi,6=5.77; P = 0.02; Fig. 3) and at 30 °C (R? = 0.20; F 5,4 = 6.31; P = 0.02; Fig. 3).
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Fig. 3. Linear regressions (black solid lines) of standardized speed for long versus sprint runs at medium
(21 °C, black dots) and high temperatures (30 °C, white dots) for unacclimated and acclimated Liolaemus
sarmientoi. Line of equality intersects the origin.

Comparisons between the speed of unacclimated and acclimated lizards in long and sprint
run

In long runs the speed of lizards was not affected by the temperature trial (Two-Way
RMANOVA, F, ,; < 0.001, P = 1.000; Fig. 4), however speed was affected by the accli-
mation only when lizards ran at 30 °C (Two-Way RMANOVA, F | ,, = 8.22; P = 0.008;
Holm-Sidak, t,; = 4.22, P < 0.001; Fig. 4, white dots). There was interaction between the
temperature trial and acclimation (Two-Way RMANOVA, F, 5 = 9.74, P = 0.004).
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Fig. 4. Linear regressions (black solid lines) of standardized speed for unacclimated versus acclimated
individuals of Liolaemus sarmientoi at medium (21 °C, black dots) and high temperatures (30 °C, white
dots) trials for long and sprint runs. Line of equality intersects the origin.

In sprint runs the speed of lizards also was not affected by the temperature trial (Two-
Way RMANOVA, F | 5 < 0.001; P = 1.000; Fig. 4), although the speed was affected by the
acclimation (Two-Way RMANOVA, F | ,, < 0.001; P = 0.957; Fig. 4). There was no interaction
between the temperature trial and acclimation (Two-Way RMANOVA, F, ,; = 0.14, P = 0.716).

In long runs the relationship between unacclimated and acclimated lizards showed a
linear regression at 21 °C (R? = 0.36; F,,, = 14.13; P < 0.01; Fig. 4) and at 30 °C (R? =
0.40; F 5 = 16.73; P < 0.01; Fig. 4), this also happen in sprint runs at 21 °C (R? = 0.17;

F, = 5.73; P = 0.02; Fig. 4) and at 30 °C (R? = 0.30; F, ;4= 11.76; P < 0.01; Fig. 4).
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Percentage of maximal performance in long and sprint runs and the set-point range of pre-
ferred body temperatures (Tps)

In long runs, 65% of adults before acclimation and 10 % of them after acclimation
ran at the same speed or faster than 80% of the adult V. 1z (1.56 m/s, n = 20) in a range
of Ty from 25 to 34 °C and 28 to 30 °C (By), respectively (Fig. 5, upper panels). In sprint
runs before acclimation, 25 % of the lizards ran at the same speed or faster than 80% of
the V.., sz in a range of Ty from 27 to 31 °C, and after acclimation no lizard ran at an
equal or greater speed than 80% of the V, sz (Fig. 5, lower panels). The range from 60 to
68% of the maximal speed for sprint runs was achieved by 55% of unacclimated lizards at
temperatures ranging from 25 to 35 °C, and after acclimation it was achieved by 85% of
them at temperatures ranging from 20 to 35 °C (Fig. 5, lower panels). The set-point (the
central 50%) of the preferred body temperatures (T,,,) for adults analysed in the present
study ranged between 27.3 and 39.7 °C (Fig. 5).

Unacclimated Acclimated
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Fig. 5. Relationship between relative performance (% V,,,, ;) with body temperature (°C) of adults of Liola-
emus sarmientoi in unacclimated and acclimated long (upper panels) and sprint runs (lower panels). Hori-
zontal solid line indicates the 80 % of performance breadth (Bg,), and vertical dashed lines indicate the
central 50% of the preferred body temperature (T,.) of adults in laboratory
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DISCUSSION

Liolaemus sarmientoi, in one of the southernmost environment of the world, achieves
the highest speed in long runs when their body temperature ranges from 25 to 35 °C
(Fernandez et al., 2011). In contrast, the sympatric Liolaemus magellanicus shows no dif-
ference in speed between long and sprint runs, and reaches its maximal performance only
over a narrow range of high temperatures (from 30 to 34 °C), which are included within
the set-point range of T, unlikely to be found in nature (Fernédndez et al.,, 2011). Liolae-
mus sarmientoi performance is consistent with an evolutionary trend toward the ability to
run fast over a broader range of temperatures, especially in long runs, including those low
temperatures they often experience in their current environment (Fernandez et al.,, 2011).
In addition, contrary to our expectance, most of the lizards were not able to run as fast as
before acclimation, that is, acclimation at higher temperatures in L. sarmientoi, rather than
enhancing performance, resulted in a detrimental effect on running speed, more conspic-
uous in long runs. Moreover, even the differences observed prior to acclimation, higher
speeds in long than in sprint runs, disappeared following acclimation.

Thermal sensitivity of locomotor performance can vary among ectotherms, and ther-
mal acclimation enhances some physiological performance in some species depending
on the temperatures at which are acclimated (Huey et al., 1999; Angilletta et al., 2009).
In amphibians after metamorphosis, the general pattern shows no beneficial acclima-
tion in their locomotor performance to different temperatures (Feder, 1986; Knowles and
Weigl, 1990; Marvin, 2003). Thus, Wilson and Franklin (2000) predict that the locomo-
tor performance of animals in terrestrial habitats should be more thermally insensitive
than their performance in aquatic habitats. Therefore, amphibians that shift from a ther-
mally buffered aquatic environment to a variable terrestrial environment lose their ability
to acclimate their locomotor physiology. In this sense, ectotherms like L. sarmientoi that
live in a thermally variable environment exposed to a daily and yearly high fluctuations
of body temperature, characteristic of high latitudes, could evolve locomotor capabili-
ties independent of temperature fluctuations, with a corresponding loss of the ability to
acclimate, such as happens in amphibians. The same pattern was observed in the desert
night lizard (Xantusia vigilis) that was incapable of acclimating locomotor performance
to either 20 or 30 °C for 50 days (Kaufmann and Bennett, 1989). Present results show
that L. sarmientoi, in a manner similar to that of high-altitude temperate-zone organisms
(see Ghalambor et al., 2006), displays a broad thermal tolerance to cope with the large
seasonal changes in temperature (Fig. 1), but also shows poor locomotor abilities after
acclimation at higher temperatures.

The detrimental effect of high temperatures is also noticeable if we consider that
speed was reduced in long runs only in lizards running at the high temperature trial
but not in those running at medium temperatures (Fig. 4). The absence of a correlation
between weight lost in captivity and running performance, provides support for the rejec-
tion of the hypothesis that a decrement in speed after acclimation results from a deteriora-
tion of physical condition during captivity, although we could consider other unnoticed
factors, aside from mass lost (such as the lack of exercise or dehydration, among others)
that may have been artefacts of captivity. Even so, the reduced locomotor performance
found in L. sarmientoi at high temperatures may be affected by a lower aerobic capacity
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during a long run at that temperature (Bennett and Licht, 1972), rather than an alteration
in the contraction of muscles, which usually is not affected by high temperatures (Bennett,
1985; Else and Bennett, 1987; Kaufmann and Bennett, 1989). In addition, in sprint runs
after a period of acclimation, L. sarmientoi showed a broader range of temperatures (from
20 to 35 °C) than before acclimation when its performance is between 60 to 68% of its
maximal speed. The ability to achieve high speed even at low temperatures suggests that
lizards under constant and higher environmental temperatures, such as during a “benign”
austral summer, could switch their actual preferences from long to sprint runs. These
results also suggest that differences in fitness within a population, relative to thermoregu-
latory behaviour, could result in a differential use of microhabitats (switch between open
to vegetated areas) and locomotor preferences.

Based on our results we propose that under a continued increase in environmental
temperature this southern species of lizard, L. sarmientoi, assuming no adaptive or plas-
tic behavioural compensation driven by rapid environmental change (Sinervo et al., 2010),
may suffer a decrement in running speed that could directly affect their ability to escape
from predators, capture prey, and perform several social activities. Climate-change sce-
narios predict increases in environmental temperature over a scale of decades (Sinervo et
al., 2010), which would likely result in increased aridity, changes in community dynam-
ics, such as increased competition and a southward shift in the geographical ranges of
predators from northern latitudes, resulting in declines of prey populations (Lavilla, 2001).
Under this scenario, we consider that a deeper knowledge of species reaction norms (sen-
su Stearns, 1989 and Via et al., 1995) of ecologically pertinent traits, like locomotor per-
formance, would help in predicting the fitness consequences on reptiles caused by rising
global temperature.
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