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Abstract: W e studied themal tolerance, body temperature, and themal dependence of locomotor perfor-

mance of hatchling red-eared slider turtles (T rachemys scripta elegans). Two themmal envirorments, one
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w ith and the other w ithout themal gradients, w ere designed to study diel variation in body temperature
(Tb). Turtlesw ere obtained from apet shop in Hangzhou, w ith body mass, cargpace length and carapace
width being 9.5+ 0.2 (7.7 11.1) g, 35.6+ 0.2 (32.7 37.4) mm and 35.3+ 0.2 (33.6 36.9)
mm, resgectively. Turtleswere marked individually by toe-clipping for future identification, and then
were housed, 7 8 of than, in individual 50x 30x 30 an®(length X width X height) glass cages, of
w hich the bottom w asfilledw ith an oblique layer of sand (themaximum depth = 5an), water (the aver-
age depth = 2.5 an) and debris to mimic natural conditions to some extent T he themal gradients rang-
ing from 18 °C to 60 °C w ere established by sugpending two 250W light bulbs at one end and gpproximate-
ly 20 an above the bottom of the cage Turtles in the environrments either w ith or w ithout them al gradi-
entsw ere exposed to a natural light cycle, but those in the themal gradients could regulate body tempera-
turesw ithin their voluntary rangew hen the light bulbsw ere turned on

Body (cloacal temperature), water (Tw, where turtlesw ere measured for Th) and air (Ta, 1 an
above the turtlemeasured for Th) temperaturesw ere taken to nearest 0. 1 C, using a RC (95 electronic
themometer (Shanghai Jinghua Instruments, China), at intervals of 4 h in wo consecutive days The
mean body temperature of active turtles in the themal gradientsw as considered as the selected (or pre-
ferred) body temperature (T sel) at the time The upper (CTM ax, critical themal maximum) and low er
(CTM in, critical themal minimum) limitsof themal tolerancew ere detemm ined in aL RH-250G incubator
(GuangdongM edical Instruments, China), w here turtlesw ere cooled or heated from 28 °C at the rate 0. 1
°C permin During the experiments, we observed the behavior of the experimental turtles through aw in-
dow on the door of the incubator. Body temperatures as®ciated w ith a transient lossof righting regponse
(the animals did not regpond to intensemechanical stimulation and could not turn back w hen being turned
over) at low er and upper themal limitsw ere used as endpointsfor CTM in and CTM ax

L ocomotor performancew as tested at 8 constant body temperatures (18, 22, 25, 30, 33, 36, 39 and
41 ), the sequence being randomized Prior to each trial, turtleswereplaced in an incubator for am ini-
mum of 4 h, thereby controlling their body temperatures at the expected level L ocomotor performance
w as assessed by chasing the turtles dow n a 200x 10x 15 an® racetrack w ith one side trangarent, w hich al-
low lateral filmation with a digital video canera (Panaonic NV DS77). It was aw ays the same person
(the second author) w ho chased the turtles, thereby standardizing the stimulus The video tapesw ere lat-
er exanined using theM G1V idedWV ave |11 softw are for gprint eed in the fastest 25 an interval, number
of stops in the racetrack and themaximum length of continuous locomotion

CTM ax andCTM inwere41.9 and 1.8 , regectively. D iel variation in body, water and air tem-
peraturesw ere found in the environrments both w ith and w ithout themal gradients In the environrment
w ith themal gradients, the daily meansof body andw ater tenperaturesw ere nearly the sane, both being
greater than the daily mean air temperature In the environrment w ithout themal gradients, body, w ater
and air temperaturesdid not differ from each other in the dailymean value T he existenceof themal gradi-
ents isanecessary for turtles to regulate body temperaturesw ithin their voluntary range T sel varied from
26.6 t0 30.4 , and itwas lower during the period of 00: 00  10: 00 and higher at the other time
phase in a 24 h cycle Body temperaturesw ere positively correlatedw ith both w ater and air tenperatures
AnANCOVA showed that Ta-gecific body tenperatureswere on average 2.0 , and Tw (gecific body
temperatures 1.0 , higher in turtles in the envirormentw ith themal gradients than in those in the envi-
ronment w ithout themal gradients L ocomotor performancew as highly dependent on body temperature
Sprint Peed increased w ith increase in body temperaturew ithin the range from 18 to 39 , and de

creased at the body temperature of 41 . Themaximum length of continuous locomotion w as greater in
© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1050

23

turtles at the body temperaturesof 30 39  than in those at the body temperatures low er or higher than

this range Overall, turtles at relatively high body temperatures had better locomotor performance than

did those at low or extremely high body temperatures A partial correlation analysis show ed that grint

geed w as positively correlated w ith both maximum length of continuous locomotion and number of stops

in the racetrack

Key words red-eared slider turtle (T rachenys scripta elegans); hatchling; body temperature selected

body temperature; themal tolerance themoregulation; locomotor performance
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Tb Tw (Tukey’ test, P = 0.080), Ta (Tukey’ test, both P
< 0.001) Th(3.8 ) Tw(3.6 ) Ta(45 )( 1) 00:00 10:00
, Th , “d” ; Tb , “a
(D T sl e, Tsel,
T sel , 30.4 26.6 ( 1)
1 ( ) ( )

Tablel Themaximum andm inimum of selected body temperatureand the upper (critical thermal maximum) and lower

(critical thetmal minimum) |im its of_thermal tolerance of hatchling Trachemys scripta elegans

()
Selected body temperature

Critical themal maximum

() ()

Critical themmal minimum

M inimum M aximum
M ean 26 6 30 4 41 9 16
SE Q5 Q5 Q2 Q1
N 26 30 8 16
Range 222 321 250 369 408 427 Q5 22

,Tb(Fuwas= 106 11, P < Q 001) Tw (Fu:s= 116 24, P < Q 001)

Ta(Fuxs= 82 93, P < Q 001) , TbTw Ta
26 3 331 261 331 255 319 Tbh(2293 ) Tw(221 ) Ta(28 3
) (Faz= Q81L, P=0454) Tbh(68 ) Tw(70 ) Ta(64 )
, Th Tw Ta , ( 2
32~ 34 -
a ab
_30f ~ 32
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1 (¢)
(a) (=)
Fig 1 Diel variation in body (e ), water (a) and air
(m) temperatures for hatchling T rachemys scripta ele-
gans in the environrment w ith themal gradients
+
(Tukey's test, « = 0.05)Data are ex-
pressed asmean £ SE. M ean body temperaturesw ith
different superscripts differ significantly (Tukey’s test,
o= 0.05)

(r’= 0.94, Fi0= 159.41, P < 0.001)

) Tb
231.19, P < 0.001)

2 (¢)
(a) ()
Fig 2 Diel variation in body (e ), water (a) and air
(w) temperatures for hatchling T rachanys scripta ele-
gans in the envirorment w ithout themal gradients
+
(Tukey's test, &= 0.05)Data are ex-
pressed asmean = SE. M ean body temperaturesw ith
different superscripts differ significantly (Tukey’s test,
o= 0.05)

(r’= 0.97, FLo= 328.11, P < 0.001)
Ta ( R); (r’= 0.96, F110=

(r’= 0.99, Fi,10= 1737.00, P < 0.001) ,
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