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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. versicolor (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 . septenirionalis 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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Reilly, 1994; Vanhooydonck & Van Damme, 1999),
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TRABRHEERT. BHit, MESERKES
MMM UER S E (Garland & Losos, 1994),
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B A FEAFRA R U IS 3 &, W
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1 MEIITE

1.1 XY

HEA T ( Eumeces chinensis) FJRA R TH
(Scincidae) AKX F /& (Eumeces), | &5+ T
HE S, EBEFROS. BEMWALE
Hi; JLEM ( Takydromus septentrionalis ) I8 Witk
B (Lacertidae) EMi/B ( Takydromus), | & 43+70
FreEXR, FAEBETURBHEEMN; LHbRRE
( Eremias brenchleyi) RBM5AEL (Lacertidae) KR
B (Eremias), #MEEFEILT, R TEGHRE
RGO SRR ; ARG ( Calotes versicolor) /&
BiRl (Agamidae) WHiB (Calotes), FHAEP

HI R, IH. cEMEEUXBEME XS
5, WiETFHEAKMR TEL (Zhao et al, 1999).
1.2 A &

Bro A s F 2002 4 5 AR AEMEE (W
HhRRET) . WITLEK (JLE#HMPEA BT kg
Mg (ZEGRET), BrAK%sh Pk B i
&, s BTN TRE, MEEEE (2
0.001 g) REASHIE: KB K (snout-vent length,
SVL, WimEMMER&EEE), XK (YikZESH
HALATZ A EE), k5 (AAFXTRE), k&
CkEmARE), BK GEtFEKEZERRMEE), &
K (AIEEMEEE), & (HEEEBEARE), &
R (ARELABARE), BEK (BEVERX
THE), BEK (BXTERLTREE), HEK
(RRITEE 3 ALAERREEE), A (FRCE 3 Bt
HWERREE), EEK (AXTEMNXWREE),
REK (WXVWEBXWHEE), £FK (BXT
FEIMAIER), K (AUSE 3 HEFEX
I lE)BE ) o

P EAA I TR A R AR (600
mm x 300 mm x 300 mm) W, A RENEER
(larvae of Tenebrio molitor) R¥SMA B MALER
Ko FERTFHIEM 4R EBRERET, 250
ESHYIIIZSIRE S . TR S BSETE 30£ 0.5 CHE
BEAER 1h (30 CHEEFWEHRAEZHR
B, Jietal, 1995, 1996), REET 2 m KEIKF
A A ME £, AEERERPBTRER,
LA Panasonic NV-MX3 RS 1& Hlic F3h ¥ 12 3h
8, SM3PNE 2 K, B Ulead vidiostudio
5.0 MEAIT A RR, WEKFBRIEFEEM
R RRBICHEE . HWEShY AR F KR E e
71, B E T K AR BRESE, RESET
HEE - REZSIWIF R TR, ICREHERE.
— R R AR E T oL, W0 R B E
18

JHl STATISTICA 6.0 B{4 24T H I 4 it 4b 2,
B ESHEMTERRERRENTERERGS
BBRB R A EBRER /NI SEIEN R,
BRI SER g 6 (HER) 5kEK lgE
(H7ZR) WERST, REREPRRME, R)E,
ETXSEEIFRRME, #TERSM. AFES
HAMEZERE (Tukey's RE) WIME—-FE_—F
BATHIFEIZER, AREMEMTE SR 5k &k
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KER, AHESH (ANOVA), hrEoath
(ANCOVA) PR BHE WK (Tukey's K) T2

BRESI IR 22 o
2 # R

DU il MR KD FIFE SR EE RS (3R
o ERAMTENTRAD TR, BREDN
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Tukey ZEWE B/~ : PEA TF > IR
Higi > AR, LA St EREDEER
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M > o E A FRAS G > LR, REA
RFE5EARBLEEER (F2, B 1),

FEMTENH, LR TFHEHERLFMEESH,
NMHEOENEEHFEERENMHEER (F
M: Fsz=12.59, P <0.0001; $H: Fye =
6.08, P =0.001), Ath i EHITEBRNMEKXAD
(SVL) MizshEEMEmME, EMHERERTE
CFME: F370=6.12, P=0.001; $ME: Fs36 =
3.66, P=0.02), Tukey ZEWLE B &, EFH
b, AR AR B E KT, LB E
AFHEAEFREARYE, PEAETFSEOR
W LR EER; ERE L, 28 EmR L
i EEEER T REART, HibisErs
FEELREER (B2),

AR SRS ER N FAEDEER
(F3,6=6.56, P=0.0006), ®WEMEKFELRE
FERAK, RN aNGRs (F3), MA%E
WTRETERE B H L E S 12.26 £ 5.14s (n =
12),
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Tab. 1 Measurements on morphology of the four lizard species {Mean + SE, mm)

TEART JEE L1 3 K B A5 515 i

E . chinensis T septentrionalis E . brenchleyi C . versicolor
BEAR Sample size 19 20 20 18
354k Snout-vent length 105.79 +1.81 69.91:0.71 61.17+1.07 92.40+1.55
K& Body mass 23,81+ 1.46 6.65+0.18 4,53:0.23 17.78 1.09
3k Head length 19.4110.47 15.98+0.14 14.25+0.24 20.32+0.34
3 Head width 14,59+ 0.46 8.97x0.13 8.56+0.18 14.48+0.31
3k H Head height 11.82+0.36 8.15+0.09 6.3610.14 13.10 £ 0.25
B Tail length 123.94+6.95 198.16+7.28 98.76 + 4.57 275.67 x4 .36
k¥ Body length 57.2911.21 35,60 £0.45 30.68+0.61 45.8711.01
{3 Body width 18.25 + 0.46 9.83+0.19 11.05 £ 0.32 16.62 £ 0,82
K% Body height 16.83 + 0.32 9.90+0.15 7.610.17 17.89 £0.51
J& & Femur length 10.81+0.29 9.17%0.10 8.44:0.20 20.69+0.34
B & Tibia length 9.791+0.24 8.510.13 9.17+0.24 19.35+0.31
BAH & Metatarsus length 3.8520.07 3.90£0.17 5.2610.09 10.56+0.22
B Hind toe length 10.96 +0.21 11.56 £ 0.23 9.95:0,35 17.90£0.32
# B Humerus length 9.20:0.19 7.6320.11 6.011:0.11 15.4420.31
BB Radius length 8.74+0.28 7.290.11 6.0120.13 14.56+0.31
¥ &K Metacarpus length 3.34+0.07 2.81+0.08 2.99+0.32 4.63+0.15
1€ Fore toe length 7.13:0.18 7.8420.15 6.3120.13 11.15+0.22
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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

*®2

F .4 Principle component

PEAR Character
1 2

3Lk Head length ~0.822 -0.115
3k % Head width -0.638 0.502
3L H Head height -0.884 -0.237
BK Tail length -0.770 ~0.509
&K Body length 0.613 -0.030
AR Body width -0.863 ~0.058
A% Body height -0.153 0.889
&K Femur length -0.967 0.089
BB K Tibia length -0.936 0.235
BR & K Metatarsus length -0.888 0.305
Bt Hind toe length -0.882 -0.161
%: B K Humerus length -0.972 -0.095
48 K Radius length -0.972 -0.045
% B Metacarpus length -0.702 0.325
5K Fore toe length -0.888 -0.287
FHRHE Variance (%) 68.67 11.71

3 3 it

A ¥ TR [ A2 55 o B VO 785 B T S R AEFE 7
BELR, FRASEPHIEAEFREEK, %
. BB, WA E R A B B, sk
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L) R d e 3 S e b
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Niveoscincus JB #7855 B A BL K ) K B RO R,
TR R R A AR AR R FIE R KM (Melville
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KT HulRREE (Herrel et al, 2001), {HRE, HHLAR
HAELRER, 0, FFREAETS Anolis JB FMiHE
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B FF 28 ( Losos, 1990c; Vanhooydonck & Van
Damme, 1999), K J5 R RT3 fin 25 45 08 2 UL 2 &
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£, WM EH (Pounds, 1988; Miles, 1994 ),
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Fig.1 Scatterplot of four lizard species along the first two
morphological principle component factors
OILHLREERT (E . brenchleyi) ; DIILEEM; ( T. septentrionalis); A

FEAEF (E.chinensis); OEEMME (C. versicolor)

@, B, A, T LN, BN, PEOETHER
WHBFB{E (Mean value in E. brenchleyi, T. septentrionalis,
E . chinensis and C . versicolor , respectively),
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Fig.2 Maximum speeds of four species of lizards running

BXEE Maximum speed (mm/s)

on an oblique racetrack and a horizontal racetrack
EC:"* B4 F (E. chinensis ) ; TS: It 25 8 ( T septentrionalis ) ;
EB: LI R (E . brenchleyi) ; CV . ZE AW ( C . versicolor) .
EFREEWEFIHAES (Numbers above vertical columns are

sample sizes) o
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Fig.3 Maximum slopes of oblique racetracks that four
species of lizards can climb on
EC, TS, EB, CV: ZLE 2 (See Fig.2),
BN FRIHAS (Numbers above verlical columns are

sample sizes) o
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