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(Abstract)

RADIOTEL EMETRY OF THERMOREGUL ATION AND
THERMAL TOL ERANCE ON CHINESE COBRAS (NAJA ATRA)
OVERWINTERING IN A LABORATORY ENCLOSURE’

J1 Xiang CHEN Hui-Li DU We- Guo ZHU Bing-Quan
( School of Life Sciences, Hangzhou Normal College, Hangzhou 310036, China)
( School of Animal Sciences, Zhgiang University, Hangzhou 310029, China)

We used commercialy available electronic temperature recording devices, temperature sendtive radiotrans
mitters (Holohil , $B-2T) and HOBO and TIN YTAL K dataloggers with an internal temperature sensor , to
study thermoregulation and thermal tolerance in adult Chinese cobras ( Naja atra) overwintering in an enclosure
built in our laboratory. After being implanted with radiotransmitters according to proceduresoutlined by Reinert
(1992) , cobras were released into the enclosure. We received sgna's (pulses) from each radiotransmitter at 3
hour intervalsfrom 06: 00 to 24: 00 h, and visually checked the number of individuals thermoregulating out-
sde the nest during the day. Air and nest temperatures were automaticaly recorded at 1. 2-hour intervalsover a
24 hour period, usng HOBO and TIN YTAL K dataloggers, regectively. The overal mean air temperature in
the enclosure did not differ from the overall mean nest temperature, but air temperatures varied over a much
wider range (- 2.0to 37.4 ) than nest temperatures (6.5 to 14.5 ). Body temperatures varied from 3. 4
to 34.1 , awider range than that of nest temperatures but narrower than that of air temperatures. The mean
body temperature differed among individuas, with the overal mean body temperature (15.0 ) being higher
than the overal mean air and nest temperatures. The mean lowest body temperature was 8.9 |, which was
dmilar to the empiricaly estimated lower limit (9 ) of thermad tolerance for the gpecies. Cobras could ther-
moregulate outsde the nest usng available warm gotsin the enclosure during daytime when ar temperatures
were higher than 15 . Recordingsof body temperature for these individua s accounted for gpproximately 29 %

* This work was supported by the Nationd Naturad Science Foundation of China (No. 30070121)
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of the total recordings for al individuals under the same conditions. Cobras thermoregulating outsde the nest
mai ntai ned higher body temperatures than did individualsinsde the nest both at night and during the day when
air temperatures were either lower or higher than 15 . During the day when air temperatures were lower than
15  oobras maintained lower body temperatures than at night. Cobrasthat did not thermoregulate outsde the
nest when daytime air temperatures were higher than 15  maintained almost the same body temperatures as at
night and during the day when air temperatures were lower than 15 . Body temperature was postively corre-
lated with air temperature when temperatures were lower than 15, but varied independently with air temper-
ature during the day when air temperatures were higher than 15 . The resultsimply that this gecies can be a
thermo-conformer at low temperatures without warm sotsfor thermoregulation but a thermo-regulator at rela
tively high temperatures with warm gots. A prolonged exposure of cobras to temperatureslower than9  was
lethd , but a brief exposure of cobras to the temperatures lower than their lower limitsof thermal tolerance does
not necessarily increase the mortality of animals.

Key words Chinese cobra (Naja atra) , Radiotelemetry , Thermoregulation, Therma tolerance



