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Morphological Correlates of Locomotor Performance in
Four Species of Lizards Using Different Habitats
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Abstract We used four species of lizards Eumeces chinensis ~ Takydromus septentrionalis ~ Eremias brenchleyi and
Calotes versicolor that use different habitats as the experimental models to study variation in locomotor performance result-
ing from inter-specific differences in morphological traits. The sequence of body size measuring by snout-vent length

SVL was E.chinensis a ground-dwelling lizard > C.wversicolor an arboreal lizard > T. septentrionalis a grass-
dwelling lizard > E. brenchleyi a saxicolous lizard . Head size limb length and tail length relative to SVL were the
greatest in C . versicolor intermediate in E . brenchleyi and T . septentrionalis and the smallest in E . chinensis. Body
height relative to SVL was the greatest in T'. septentrionalis intermediate in E . chinensis and C.versicolor and the
smallest in E. brenchleyi. On a horizontal racetrack E . brenchleyi and T . septentrionalis run faster than did E . chinensis
and C.versicolor. On an oblique racetrack E . brenchleyi and C.versicolor run faster than did E. chinensis. The cling
ability was the greatest in C . versicolor but the lowest in E . chinensis . Our data provide a support for the previous predic-
tions that locomotion of animals has clear morphological determinants and that morphological variation may have fitness

consequences through affecting locomotor performance .
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ANCOVA

Tukey

ANOVA
Tukey’s
80% 2
F3 73:544.4] P<00001
>

F; 73270.23 P <0.0001

>

1

F3 71 = 1259 P < 00001
6.08 P =0.001

SVL

F364:6.56 P=0.

12

Fy3=6.12 P =0.001
3.66 P=0.02

Tab. 1 Measurements on morphology of the four lizard species

Tukey

0006

3

Mean + SE. mm

Fse

12.26 +5.14s n

E . chinensis

T. septentrionalis

E . brenchleyi

C . versicolor

Sample size
Snout-vent length

Body mass

Head length

Head width

Head height

Tail length

Body length

Body width

Body height
Femur length
Tibia length
Metatarsus length

Hind toe length
Humerus length
Radius length
Metacarpus length

Fore toe length

19
105.79 = 1.81
23.81+1.46
19.41+0.47
14.59 +0.46
11.82+0.36
123.94 +6.95
57.29+1.21
18.25+0.46
16.83+0.32
10.81+0.29
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10.96 +0.21
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69.91+0.71
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8.97+0.13
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198.16 +7.28
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9.90+0.15
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11.56 +0.23
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7.84+0.15

20
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7.61+0.17
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Tab. 2 Factor loadings of principal components extracted
from morphological characters in four lizard spec-
ies Eumeces chinensis Takydromus septentrion-

alis  Eremias brenchleyi and Calotes versicolor

Principle component

Character
1 2

Head length -0.822 -0.115
Head width -0.638 0.502
Head height -0.884 -0.237
Tail length -0.770 -0.509
Body length 0.613 -0.030
Body width -0.863 -0.058
Body height -0.153 0.889

Femur length -0.967 0.089

Tibia length -0.936 0.235

Metatarsus length -0.888 0.305
Hind toe length -0.882 -0.161

Humerus length -0.972 -0.095

Radius length -0.972 -0.045

Metacarpus length -0.702 0.325
Fore toe length -0.888 -0.287

Variance % 68.67 11.71

3
Niveoscincus
Melville

& Swain 2000  Urosaurus ornatus
Herrel et al 2001

Anolis
Losos  1990¢  Vanhooydonck & Van
Damme 1999

Garland & Losos

1994
1988 Miles 1994

Pounds

Pounds 1988 Miles 1994 Vanhooyd-

5
{1@'6 3 -
£
k)
é.? 2 F o o o
=s ey
? 1 F 0Dg D a
] < o %D
251 A
;_“)5 8 (9 o D%DA AA A%
0t °§8 i
A ® o
g l o o a
: L%
2k
o
-3 -2 -1 0 1 2
%—HF Factor 1
4— _>

A% G Limb length
L R/I Head size
FE K Tail length

K Body length

Fig.1 Scatterplot of four lizard species along the first two

morphological principle component factors
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Fig.2 Maximum speeds of four species of lizards running
on an oblique racetrack and a horizontal racetrack
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species of lizards can climb on
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