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HERPETOLOGICAL NOTES

TEMPERATURE PREFERENCE AND
TOLERANCE IN THE GECRO, COLE-
ONFX VARIEGATUS.—As data accumulate
for temperature regulation in lizards it be
comes apparent that mean body tempera-
tures in the field and in a laboratory gra-
dient may differ significantly. This i3 true
for both divrnal (De Wite, 1967; Licht, 1968,
McGinnis, 1966) and nocturnal (Bustard,
1967} species. Since preferred temperatures
are often wsed in the evalvaton of other
reptilian functions such as hearing sensitivity
(Camphbell, 196%), thermal tolerance (Kour
and Hutchison, 1970) and spermatogenesis
{Licht, 1965), more studies directed towards
documentation of temperature parameters
stem appropriate. I have tried to determine
more precisely the prelerred body tempera-
ture (PBT) and temperature tolerance [(erit-
ical thermal maximum and  minimum,
CTMax and CTMin, respectively) of Cole-
anyx vartegolius.

Males and females were used in all experi-
mental conditions in approximately eqgual
numbers. They were housed in a large ter-
rarium with racks and sand which was fitied
with an outdoor heating tape providing 12
hours of crudely controlled substrate heating
per day. The heat was not uniformly dis
tributed so temperature selection berween
approximately 26 and 538 C was available in
the home cage. They were on a 12L-12D
photoperiod. Mealworms, crickets and water
were provided.

A circular “race track” gradient with sub-
sitrate heating was built to determine the

PBT. The width of the runway was 18 cm
and the circumference was 2.2 m. Plexiglas
sides 24 em high contained the lizards in the
gradient. A thermostatically controlled ni-
chrome wire grid embedded in plaster was
the heat spurce. The temperature extremes
were separared by a 5 om asbestos plug and
the entire subsirate was covered with sand.
The minimum temperature of the gradient
was dependent upon the room air tempera-
ture and was either 20 C or 22-24 C. The
maximum femperature was always 45 C. The
gradient was randomly rotated in relation o
incident light and there was no corner ef-
fect, Lizards were introduced into the pgra-
dient at the cold end at least 4 hours and
sometimes overnight before any tempera
tureés were taken. Exploratory movements
were uswally imitated almost immediaeely
and resulted in exposure to the complete
range of termperatures in the first few min-
utes. All readings were taken between 0800
and 1700 in the light. Substrate tempera-
tures of 45 C were not tolerated but the
lizards crossed that segment of the runway
several times in their initial investigations.
Locomotor activity declined rapidly with
time in the gradient and the lizards were
usually quiescent before testing began.  Six
consecutive body temperature readings were
obtained from each animal at hall hour in-
tervals with a Schultheis thermometer. Liz-
ards were always replaced in the cold end of
the gradient. Temperature preference of six
individuals was measured under theee condi-
tions: single animals at 20 C air temperature
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Fig, I, Frequency distribution of body tem-
tures of Coleonyxy variegatus in a thermal
gradient.

(N = 36), grouped animals at 20 C air tem-
perature (N = 28), and single animals at 25 C
air temperature (N = 21},

CTMax and CTMin were both defined as
the température at which the animal was
unable fo right itsell, The hizards were
housed in plastic boxes in a relrigerator
with a glass window for the CTMin experi.
ments, They were imtrodeced at 15 © and
the temperature was lowered 1015 min.
Torpor temperatures were measured with a
Schultheis thermometer., CTMax was mea-
sured in glass flow-through cylinders 50
130 em which were submerged in a water
bhath with am initial temperature of 539 C
and a heating rate of 1 C/10 min. The
temperature of the air circulating through
the chambers was monitored with a record.
ing potentiometer. Body temperature lag
time, measureéd by simultaneous recording of
cloacal and air temperatures, showed that
the lizards very quickly adjusted to the air
temperature and therelore body tempera-
tures were not monitored during the experi-
mental trials.

Another index of heat tolerance, survival
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Fig. 2. Survival of Coleonyx variegalus at

comstand body temperatares.  Small dos repre-
sent individueals and large dots represent means,

time al constant temperatures, was measured
in the same apparatus used for the CTMax
experiments,  Temperatures used were one
half degree intervals between 4000 C and 435.0
C.

There was no significant difference be-
tween the mean PET of individuzls or of
groups in the three test situations (P <7 05).
The combined PET was 2B.6 =024, The
single and grouped readings in the 20 C
room were virtually identical. No animal
voluntarily tolerated body temperatures of
less than 24 C or more than 3% © (Fig. 13
Coleonyx apparently has no strong iempera-
ture preference within this range although
mare than 50% of the values lie batween 28 C
and 30 C.

The CTMin of 14 animals showed little
variahility, ranging from 6.9 C to 8.4 C. The
mean CTMin was 7.7 = 0,42 C, Five CTMax
measurements ranged from 42.5 C to 450 O
with a mean of 44.0 % M1 C. Panting was
not observed in anv of the high temperature
Lests,

Survival times at high temperature are
shown in Fig. 2. The highest temperatore
tolerated “indelinitely” was 40.0 C. After
12 hours at this temperature the lizards
showed no sign of stress and remained
healthy afterwards in the laboratory for sev-
eral weeks. Extension of the survival curve
estimates a survival time of 20 to 30 minuotes
at the CTMax (44.0 (C) which indicares that
both measures of heat tolerance establish
similar limits.

These studies show that Coleonyr has a
very broad range of temperature tolerance
amd that temperatures recorded in the feld
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are significantly different from temperatures
in the laboratory. The range of thermal
tolerance (36 () is between the tolerance
ranges reported by Kour and Hutchison
{op. cin) for narrow and wide femperature
tolerant 5|'.~ﬂ.':';,:r... The high thermal tolerance
is comparable to that of thermophilic
Australian geckos studied by Licht, et al.
(1966},

The minimum field temperature recorded
for C. variegatus is 15.0 C (Brattstrom, 1965)
and the maximum is 37.0 C (Mayhew, 1968).
A signibicant percentage of Mavhew's field
temperatures lies oulside the range of 1em-
peratures selected in the thermal gradient
and the shape of the temperature curve
generated from his field data does not sug-
gest lemperature selection. Apparemly cir-
cadian rhythms control emergence and ini-
tiation of activity in Coleonyx but the length
of the activity périod is temperature de-
pendent at both high and low environmental
temperatures  (Evans, 1966, Mayhew, op,
cit.). Field temperatures above 34 C and be-
low 24 C are probably “tolerated” rather
than “selecied”. Coleonyx thus conforms
with the pattern of other reptiles which are
active outside their preferred temperature
range to take advamiage of some other aspect
ol their environment (Bartholomew, 1966;
Bustard, 1967; DeWitt, 1967; Licht, er al,
1966; Regal, 1966). Severe restrictions on
the possible days of activity would result if
activity were limited to nights when tempera-
tures selected in the temperature gradient
are available. The PBT may be related to
habitat temperatures in their secretéd day-
time environment as was shown for the
Australian gecko Gehyra variegata (Bustard,
o it
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T-MAZE BEHAVIOR OF THE TUATARA
(SPHENODON PUNCTATUS).—Behavioral
experimentation has demonstrated learning
ability in reptiles, but no direct comparisons
have been possible due o a lack of uniform
testing conditions. Few workers have over.
come the problem of adequate reward in
instrumental conditioning. Turtles have
been used frequently with success (Spigel,
1965, Wise and Gallagher, 1964; Kirk and
Bitterman, 1965). In most cases change in
elapsing time with exposure to a task was
used as the criterion lor learning {Crawlord
and Alkov, 1964; Crawford and Bartlert,
1966). Such data are difficule to interpret
and compare with other groups of verte-
brates. Ectotherms because of their low
metabolic rates, do not respond as well as
endotherms when placed on a program whose
reward is based on food intake. However,
lizards, like mammals, demonstrate terrino-
riality as part of their behavior (Carpenter,
1962; Northcutt and Heath, 1971). Using this
information, we designed a maze in which
return to home area was the reward.

Two mataras, a 470 gram male (Specimen
1} and a 197 gram female {.Eipecimm 2y were



