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The causal analysis of inter-population variation in life histories of the northern grass
lizard Takydromus septentrionalis: between-island differences in thermal environment,

food availability and body temperature

SHOU Lu, DU Wei-Guo™, LU Yi-Wei

Department of Environmental Sciencess School of Life Sciences, Hangzhou Normal College; Hangzhou 310036, Zhejiang, China

Abstract In order to identify the environmental causes of inter-population variation in life histories of a Chinese lacertid
lizard Takydromus septentrionalis, we determined the thermal environment, lizard body temperature and food availability
on the Beiji and Dongtou islands in Zhejiang Provinces of eastern China. We compared the thermal environments of the
two islands by evaluating the vegetation in May, 2004 and recording the environmental temperatures in the habitat of the
lizard from April to September, 2004. We also measured the field active body temperatures of the lizards and associated
operative temperatures and substrate temperatures with a quick-reading thermometer in spring, summer and autumn re-
spectively. Meanwhile, the activity patterns of lizards from the two islands were analyzed using the data from the investi-
gation of field body temperature. We calculated the number of lizards captured per hour as the index of activity. In April,
2004, we captured 30 adult lizards from each island, and determined the preferred body temperatures of the lizards in a
thermal gradient. The diversity and abundance of ground-dwelling invertebrates were used as the indicators of food avail-
ability and were determined using traps in the two islands in May, 2004. The investigation of habitats indicated that the
lizard” s habitats differed remarkably in vegetation and thus in thermal features between the two islands. The average veg-
etation height was significantly higher in the Dongtou island than in the Beiji island, whereas the incident light on ground
was significantly less in the Dongtou island than in the Beiji island. As a result, environmental temperatures in full shade

2005-03-19 #fid, 2005-05-31 #%3
x WITLE TSP R E R 3 ¥ B (This research was funded by a grant from the local government of Zhejiang Province for the Specially Sup-
ported Discipline of Zoology)
¢ JWIRTE#E (Corresponding author). E-mail: duweiguo@mail.hz.7j.cn
© 2005 SR Acta Zoologica Sinica



798 | )

¥ 51

were substantially higher in the Beiji island than in the Dongtou island, although the temperatures did not differ in open
ground between the two islands. The northern grass lizards distributed in the two thermally different islands also varied in
field active body temperatures. In spring, field active body temperatures were not different in spite of the existed signifi-
cant differences in operative temperatures and substrate temperatures between the lizard populations from two islands. In
summer> field active body temperatures along with operative temperatures and substrate temperatures were all higher in
the Dongtou island than in the Beiji island. In autumn, however, the field active body temperature and the associated op-
erative temperature and substrate temperature were higher in the Beiji island than in the Dongtou island. The diversity and
abundance of ground-dwelling invertebrates and therefore the food availability in Beiji island were greater than those in the
Dongtou island. By contrast, activity pattern and preferred body temperature did not differ between the lizards from the
two islands. Therefores this study indicates that: (1) between-island differences are evident in temperature and food
availability, which may partly account for the between-population differences in life histories of this species; (2) T.
septentrionalis in these islands adopt behavioral thermoregulation rather than evolutionary shift in physiology to accumu-
late the seasonal and daily variations in thermal environments [ Acta Zoologica Sinica 51 (5): 797 — 805, 2005].
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Table 1 Comparison of micro-habitats used by T . septentrionalis on Beiji and Dongtou Islands

JLRE S 3k &
Beiji island Dongtou island
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Percent of incident light (%)
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Table 2 Diversity, abundance and size of ground-dwelling in-

vertebrates on Beiji and Dongtou Islands

TR - AR FE O/ e EL/PNGN
Shannon-Weiner Abundance (Number of  Prey size
index prey/ trap) (mm)
JEBE B
1.391 8.3 £ 2.4 7.4 £0.5
Beiji Island
3k
0.970 2.6 + 0.8 7.4+ 0.7
Dongtou Island
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Table 3 Results of ANOVA on seasonal variation and between-island difference active body temperature, operative temperature

and substrate temperature

TG SR A R FE IR B
Active body temperature Operative temperature Substrate temperature
T A F.0=101.4, Fa o= 210.3, Fypo= 246.1,
Seasonal variation P < 0.00001 P < 0.00001 P < 0.00001
By 051 % S5 Fla0=23.74, Flao= 2.53, Fl o= 0.12,
Between-island difference P = 0.054 P =0.11 P =0.73
THAEM F.4290=20.85, Fago= 11.1, Fogo= 13.1,
Interaction P < 0.00001 P < 0.0001 P < 0.00001
N v/\
3 0

a4 BB AT Sk & AL 0 R

Table 4 Preferred body temperatures of T.septentrionalis
from the Beiji and Dongtou islands
FHE FrifEis FEAH Vi
Mean Standard error Sample size Range
JeREs
31.0 0.3 30 27.1 — 33.3
Beiji island
%
Dongtou is- 31.2 0.3 30 27.8 — 33.9
land
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