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Abstract: The body temperature, the voluntary temperature range and thermopreferendum of 14 species of
reptiles of the Volga basin were studied. Three temperature groups: high-, medium- and low-temperature species
were identified. It was found that the body temperature of each species varies during the season of activity and
during the year.

Key words: Ambient Temperature  Reptiles  Body Temperature  Thermopreferendum  Activity

INTRODUCTION Point thermistors were used for immediate

Temperature is one of the most important physical used for long-term recording. The internal temperature
factors that influence the physiological state of living which we call the body temperature was measured in the
objects. Temperature adaptation of reptiles is formed as a reptiles’ esophagus.
stable species quality and works mainly on the cell-tissue
level [1-3]. The reptiles of such a large territory, as the RESULTS
Volga Basin are significantly different in their
thermoadaptational characteristics, however, some Body Temperature: The studied reptiles were  divided
patterns have been identified in recent years [4, 5]. into three temperature groups: high, medium and low

MATERIALS AND METHODS temperature of 30-35° C is formed by both species of

The body temperature was studied in different with a range of body temperature of 20 to 25° C is made up
degrees for fourteen species: Caspian straight-fingered of the slow-worm and the populations of the black morph
gecko Alsophylax pipiens (Pallas, 1814), spotted of European adder living in the north of the Kama Urals.
toadhead agama Phrynocepalus guttatus (Gmelin, 1789), The second and the largest group is formed by all the
secret toadhead agama P. mystaceus (Pallas, 1776), slow- remaining  species  with  the body temperature range of
worm Anguis fragilis (Linneus, 1758), steppe racer 25-30°C.
Eremias arguta (Pallas, 1773), sand lizard Lacerta agilis The body temperature of reptiles fluctuates during
(Linneus, 1758), viviparous lizard Zootoca vivipara the season of activity. Partially the reason is the change
(Jacquin, 1787 not found), dwarf sand boa Eryx miliaris in external surface air temperatures and, thus, the soil
(Pallas, 1773), Dione rat snake Elaphe dione (Pallas, 1773), surface temperature, but it’s not universal. In our opinion,
grass snake Natrix natrix (Linneus, 1758 ), dice snake N. much greater influence on the body temperature is made
tessellata (Laurenti, 1768 ), European adder Vipera berus by their different thermoregulatory behavior in spring,
(Linnaeus, 1758), steppe viper V. Renardi (Christoph, summer and autumn. For example, seasonal changes in the
1861), Nikolsky's viper Vipera nikolskii (Vedmederja, body temperature of a grass snake in the Kama Urals are
Grubant a. Rudaeva, 1984). The work is based on research caused, first of all, by the change of the spring to the
conducted in the Kama Urals, the  Middle  and  Lower summer habitat and vice versa. The body temperature of
Volga Basin. this  snake  is  above  a  mbient  temperatures   with  the

temperature recording and the recording facility iBDL was

temperature ones. The first group with an average body

agamas, steppe racer and sand lizard. The third  group
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exception only of April, when it almost completely temperature when it is hiding. The range is only 3.0° (23.6-
coincides with the temperature of the substrate. It is the 26.6° C). The temperature range for the slow-worm is also
highest in September, when the snakes warm themselves narrow, it is 6.4°C (19.6-26.0° C). We attribute this to the
intensively, gathering near the future sites of hibernation. fact that most of the active time the slow-worm spends in
At this time, their temperature is 27.0 ± 0.71° C (n = 82). the forest floor, rarely appearing on the surface to warm
The lowest body temperature was recorded in July, which itself. The same reason may explain narrow range of
is understandable because at this time the snakes are in voluntary temperatures for the dwarf sand boa. It usually
their summer habitats, adhering strongly overgrown moist appears on the surface in the state of basking at relatively
places, usually near water. Their temperature then is 23.5 low ambient temperatures in the afternoon or in the
± 0.34° C (n = 61). The range of the body temperatures of morning, late at night or while hunting in the early
the grass snake for the whole period of activity is 3.5°C morning.  The  temperature  range  for  it  is 7.9°C (24.0-
according to the thirteen years’ measurements, while the 31.9° C).
air temperature range is 3.4°C and the range of substrate
temperature is 2.9°C. The average body temperature of the The Optimum Body Temperature: The widest optimum is
grass snake is 5.0°C higher the average air temperature observed in the secret toadhead agama, it is 9.4°C (27.1-
and  1.8°C  higher  than  the  average  temperature  of  the 36.5° C). Such wide range, on the one hand, is caused by
substrate. the high level of average body temperature 31.2 ± 1.53° C

According to the thirteen years’ measurements the and on the other hand, by a very high voluntary maximum
average of body temperature of a light coloured European of 40.8° C. Wide thermopreferendum is observed also in
adder is 7.1°C higher than the air temperature and 3.8°C the black morphs of the European adder in the Kama
higher than the temperature of the substrate. The excess Urals, it is 8.7°C, also due to its high temperature ductility.
is especially great in June, when the difference between Narrow thermoprefrendums are typical for the
the body and the air temperature reaches 8.8°C and the Caspian straight-fingered gecko (1.0°C), Bashkirov’s
difference between the body and the substrate steppe viper (3.3°C), the Dione rat snake in the Middle
temperature is 6.5°C. At this time European adders, Volga basin (3.8°C), the viviparous lizard (3.8°).
especially pregnant females spend most of the daytime Work performed under the Strategic Development
warming themselves in almost open field. Their body Program PSGPU PSR/NIR-29.
temperature throughout the season activity fluctuates
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