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Abstract: The resting metabolic rate of the sand fish Scincus mitranus was measured at different temperatures ranging from
156 to 35 "C at 5 "C intervals. This temperature oxygen consumption related to body mass study was done using a double
chamber volumetric closed system. The resting metabolic rate (RMR) was clearly found to be mass dependent in an inverse
relation equation for this species. Likewise the relationship wwas significant and directly propoertional in the case of RMR and
temperature. Small skinks and medium-sized ones proved to have higher levels of RMR than larger skinks. The mass regression

coefficient (b} values were found to be temperature sensitive.
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Introduction

Small animals are always more active than larger ones. This is
especially seen interspecifically in the class reptiles and also within
the same species (intraspecifically), as younger ones are always
the subject of many hazards and are in demand of higher levels of
energy. This is particularly viewed through the processes of
growth and defending themselves. Speculation of this field had
long been studied by Bennett {1982) referring to the situation that
even reptiles of the same body weight need not to have the same
metabolic scope values. Bennett and Dawson (1978) had shown
that the vweight specific aerobic scope of larger reptiles was always
lower than that of smaller ones. Interspecific studies and in
betwween classes reptiles and mammals of the same wveight vere
done by Wickler and Gleeson {1993). Interspecific works on
moenitor lizards vvere done by Thompson and Withers {(1997) on a
comparative basis. Intraspecific studies were done by Zari (1993)
on Chamaeleo calyptratus and by Al-Sadoon {2001jon Scincus
hemprichii.

The relationship between the metabolic rate (O, ml/g/h) and body
mass was shown in the linear equation:

Y =a+bX
It was also shown by the log version:

log¥ =loga +b logX
Other forms were the exponential ones:

Y =ax" and MR =aW"’

The general form for various species of animals and a wide mass
range; where “a” is the intercept on Y and "b” is the slope
(Bennett and Dawson, 1976; Bennett, 1982). The metabolic rate
and body mass relationship of the species under investigation was
measured to precisely view the energy requirements of juvenile
reptiles {Andrews and Pough, 1985).

It is noticed that Q,, levels usually have values of 2 and 3
according to Bennett and Davvson {1976) though later works by
Al-Sadoon and Spellerberg {1985) and Zari (1991) reflected higher
and lowver fluctuations of those data.

This study is focused on the effect of body mass of Scincus
mitranus on the oxygen consumption rate at different
temperatures ranging from 15 to 36 "C at 5 °C intervals.

Materials and Methods

The sand fish Scincus mitranus lizards used in this experiment
research were collected from the sandy outskirts of Riyadh, the
capital of Saudi Arabia, during the summer of 2001. The lizards
wwere divided into three groups according to their body mass.
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Group one vere the small vweight skinks (2-5 g}, group two vvere
the medium weight skinks (6-15 g} and group three were the
heavy wveight (large) skinks {17-25 g). The three groups vvere kept
in large glass tanks. These tanks were embedded with sandy
substrata simulating their natural habitats. Food and wvater vvere
provided ad libitum. The animals were fasted for 5-6 days prior to
experimentation.

The oxygen consumption rates for resting lizards were measured
at 15, 20, 25, 30, 35 °C using a double chamber volumetric closed
system, described by Al-Sadoon and Spellerberg (1985). The data
were expressed as oxygen ml g~' body weight h™' and corrected
to standard temperature and pressure (STP). Statistical
comparisens of individual lizards vwere made using regression
analyses. Comparisons of the linear regression equations and the
log-transformed version vwere also manipulated.

Results

The mean oxygen consumption rate {ml O,/g/h) increased with the
increment of temperature for all the BO specimens of S. mitranus
{2.0-26.0 g). This was clearly observed in the b5 levels of
termnperature 16, 20, 26, 30 and 36 °C, plotted graphically (Figs. 1
to 5). On the other hand, in each graph the relationship between
standard metabolic rate and body mass reflected a gradual
decrease in the rate of O, consumption, starting from the lowest
body mass lizards and ending with the heavier ones. This
statistical analysis at all the experimental temperatures, of the
slope regression values (b} are indicative very high significance (P
< 0.0001].

The resting metabolic rate (RMR] for the three body mass classes
of skinks (small skinks 2.0 - 5.0 g, medium-sized skinks 6.0-16.0 g
and large skinks 17.0 - 25.0 g} vwas determined (Fig. 6). There was
a definite increase in the RMR with temperature elevation. At all
experimental temperatures the figure reflected the finding that
smaller skinks do gain higher RMR than larger cnes.

Low Q;gvalues for small skinks {2.6940 and 1.710) were seen at
the ranges 20-26 and 26-30°C respectively. Low Q,,values for
medium-sized skinks (2.289 and 2.420} vwere seen at the ranges
26-30 and 20-25 °C respectively. A lower level Q;;value than
those was observed for this group at the range 156-20 “C. Low Q,,
values for large skinks (2.130 and 2.534) vvere seen at the ranges
16 - 20 and 20 - 25 °C respectively (Table 2J.

Discussion

The resting metabolic rate (RMR] for S. mitranus was temperature-
dependent. It is seen from the results that this work reflected an
inversely proportional relationship between metabolic rate (O;
ml/g/h) and body mass (g} (Fig. 1-b]. Lower values of b were
naoticed intra-specifically for S. mitranus (-0.00186 to -0.0131) than
the inter-specific generalized values derived by Bennett and
Dawson (1976) and Bennett (1982]).
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Table 1:
of S .mitranus No. of lizards{n).

Regression relationship statistical parameters showing the mass-specific oxygen consumption rates in relation to body mass

Temperature (°C) Interceptia) Slope(b) Correlation coefficientir?) P Value Significance

15 0.0648 -0.00186 0.843 < 0.0001 Highly significant
20 0.1222 -0.0039 0.5632 < 0.0001 Highly significant
25 0.2201 -0.0073 0.765 < 0.0001 Highly significant
30 0.2953 -0.0083 0.884 < 0.0001 Highly significant
35 0.4882 -0.0131 0.760 < 0.0001 Highly significant
Table 2: The thermal dependence (Temperature coefficient) values =19

of oxygen consumption for the three categories of the
skink 5. mitranus.

Temperature Medium sized
intervals (°C) Small skinks  Skinks Large skins
15-20 4.617 2.007 2.130
20-25 2.694 4.053 2.534
25-30 1.710 2.289 2.823
30-25 3.118 2.420 3.311
Overall Q,,
(5-30) 2.854 2.591 2.664
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Fig. 1: The relation between oxygen consumption (O, mi/g/h}

and body mass of 5. mitranus at 15 °C, plotted on a
log scale. Each point represents one O, consumption
value of a lizard.

It is noticed that the RMR values we got were in close agreement
with values obtained by Bennett and Dawson (1976). This is seen
in the M-T curves (Fig. 6). Previous studies on lizards of
comparable weights had similar values (Andrews and Pough,
1985; Al-Sadoon, 1986; Al-Sadoon and Spellerberg, 1987]. Body
mass has a great effect on the RMR in relation to temperature. Fig.
1-6 clearly reflect this relationship. This mass-specific difference in
RMR is in good conformity with the observation that higher
oxygen consumption rates per unit mass are attained by smaller
animals than larger ones {Heusner, 1982). The small and the big
animals had scored levels above the mean regression line, whilst
animals of medium weight were below this line. This could be
attributed to a variety of factors, but a system error could be
highly appreciated.

The small vweight group and the medium-sized group have got a
sharp increase in their M-T curves at lower temperatures {156-20 'C
and 20-25 °C, respectively). High Q; values are indicative of
this (4.617 and 4.053 respectively]. The next phase of the M-T
curves reflected a more flattened level {25 - 30 "C} and further (30-
36 "C). This variation could be attributed to the argument that at
lovver temperatures the skinks can increase their metabolic rate till
they approach their preferred body temperature (PBT]} then they
can control their level of oxygen consumption (Cloudsley-
Thompson, 1972; Bennett and Dawson, 1976). Al-Johany
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Fig. 2: The relation between oxygen consumption {O, ml/g/h}) and
body mass of S. mitranus at 20 °C, plotted on a log scale.
Each point represents one O, consumption value of a
lizard
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Fig. 3: The relation between oxygen consumption (O, ml/g/h) and
body mass of 5. mitranus at 26 °C, plotted on a log scale.
Each point represents one O, consumption value of a
lizard.

et al. (1999) working on S. mitranus found its PBT to be 34-36 °C
which conforms with the finding that high Q,, values wvere
attained at lower temperatures with gradual decrease at
higher ones. This is at least the situation in the case of the small
weight and the medium-sized groups. The works of Zari (1992])
done on Hemidactylus furcicus and Ptyodactylus hasselquistii
and his work (1993} on Chamaeleo calyptratus reflected
comparable results. The works of Buikema and Armitage (1969)
had revealed the fact that reduction in metabolism of animals is a
direct effect of excessive heat gained within range of PBT. The
works of Al-Sadoon (2001} on Scincus hemprichii that belongs to
the same Fig.
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The relation between oxygen consumption {O; ml/g/h} and

body mass of S. mitranus at 30 °C, plotted on a log scale.
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Fig. 5: The relation between oxygen consumption (O, ml/g/h} and
body mass of 5. mitranus at 36°C, plotted on a log scale.
Each peoint represents one O, consumption value of a
lizard

family (Scincidae) gave comparable results to those done on S.

mifranus. Variations in the numerical values in the allometric
parameters could only point to facts or findings by earlier workers
{Snyder, 1975) who said that Q,; values of O, consumption for
lizards are rather complicated and of no certain predictable pattern.
Zari (1993) had argued this peoint extensively. Comparative eco-
physiological studies done on Saharan lizards by Vernet
ef al. (1988} and the earlier works of Bennett and Dawson
{1976) do give a right path to track and manipulate this situation.
5. mitranus is a sand burrower, which means that it leads a
primarily anaerobic behavior. Measurements of resting, active and
total metabolic scope are parameters that can correlate between
activity and behavior of animals and especially reptiles. Bennett
and Dawson {1976} had given a ratio of 5:6 for resting and active
behavior of reptiles, at their PBT. Other studies on S. mitranus
gave a 4-fold ratio by Al-Johany ef al. {19998}, on Dipsosaurus
dorsalis that gave a 17-fold ratio by Bennett and Dawson (1972),
on the turtles Pseudemys scripta and Terrapene ornata that gave
20-24 fold (Gatten, 1974} and on Chalcides ocellatus that gave
an B:5 (Al-Sadoon and Spellerberg, 1987). At variable temperatures
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Fig. 6: The M-T curves of three S. mitranus groups plotted at
5°C intervals for a range of 15-35°C

this behavior was very different. At 15 S. mifranus vvas able to
increase and reach a 7-fold resting metabolic rate compared to a
4-fold one at 35 °C. This could only refer to the fact that this
factorial metabolic scope is temperature independent.

Biphasic M-T curves are a good pointer to reptile behavior, but the
works done on surface dwellers (Uromastyx aegyptiusl by Zari
{1991) should lead and peint to further vworks on the cones that
can survive a subterranean existence.
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