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Seasonal differences in habitat selection of the Crocodile lizard ( Shinisaurus

crocodilurus ) in Luokeng Nature Reserve, Guangdong
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Abstract; From March to October 2006, habitat characteristics of 31, 71, 31 crocodile lizard ( Shinisaurus crocodilurus)
samples and 50, 90, 51 comparing samples ( no crocodile lizard was found in these samples) were observed in Luokeng
crocodile lizard Nature Reserve, Guangdong in spring, summer, and autumn respectively, to determine the main ecological
factors affecting habitat selection in this species. The main ecological factors affecting crocodile lizard habitat selection in
each season were determined by comparison and stepwise discriminant analysis of fourteen ecological factors measured in
crocodile lizard samples and comparing samples in each of the respective seasons. Analysis showed that in spring,
percentage of sand in the stream and vegetation coverage were the two main ecological factors affecting crocodile lizard
habitat selection. A stepwise discriminant model including only these two factors yielded a predicted accuracy of 97.5% ,

the highest when compared to alternative models involving combinations of other sampled factors. In summer, percentage of
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sand in the stream, vegetation coverage, width of stream and percentage of dry branch were the main ecological factors
affecting crocodile lizard habitat selection and the predicted accuracy of the model is 94.4% . In autumn, percentage of
sand in the stream, vegetation coverage and food availability were the main ecological factors affecting crocodile lizard
habitat selection and the predicted accuracy of the model is 97. 6% . Habitats selected by S. crocodilurus in each season
could be predicted with 76.7% accuracy by a model including six main ecological factors (in order of importance) ; food
availability , distance to human disturbance, percentage of dry branch, velocity of stream water, slope of siream, and width
of stream. Analysis also showed that S. crocodilurus spring, summer, and autumn habitats overlap to some extent, but that

overlaps between spring and autumn were very low.

Key Words: Crocodile lizard ( Shinisaurus crocodilurus) ; habitat selection; seasonal
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MR 2R B (X =6.074, df = 2, P= 0. 048) , % 8 52 B 36 £ 3 4 b 0 K 100 76 332 1 037 (X =
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Table 1 Comparison of ten numeral ecological factors between selected samples of Shinisaurus crocodilurus and comparing samples in Spring

PEFEH R
AT PEEERE T XT‘. (=57
Eeological factor Selected sample Comparing sample T A P
cologieat tactors Mean+SD Mean+SD
[ gl 2 5/
*ﬁﬁim}; % 89.45+8.62 63.60+14.39 10.108 <0.001
Vegetation coverage
VREE /o0
AHRIRIE e 23.03+13.71 27.70+10. 64 1.716 0.090
Depth of water
v
BedE/em 135.55+65.77 162.34+39.59 2.050 0.046
Width of stream
P =i
}i‘ﬁﬁﬁﬁmj/m . 178.29+137.85 454.00+331.94 5.195 <0.001
Distance to human disturbance
A =L 3
SR/ (mm’ ) 6.53+0.56 6.76+0.66 1.573 0.120
Food availability
bty e i /(0
FEILBE/ (%) 37.74+16.92 40.20+11.56 0.065 0.948
Slope of bank
BB/ () 8.23+7.70 9.90+6.19 2.233 0.026
Slope of stream
R
IRB A1/ % 74.19+23.35 3.80+12.60 7.938 <0.001
Percentage of sand
92 e 925 ikt
BT (em/s) 31.61+11.05 27.8049.75 1.641 0.101
Velocity of water
Y4
HBCEIp I/ % 34.52+16.09 24.20+9.50 3.194 0.001

Percentage of dry branch

AGZEAE ] ) ok B 43 BT B 48 SR AR M AR AR A 0. 149, S U AH 56 R AR 0. 922, XU & T T A B %
(100% ) . DX 537 fis Wi A 7 55 %8 B J7 089 0] R BT FR O < F g = 2. 021 X IR BT V0 A3 LG +0. 45 x AF 9 75 J
-3.318, Al WAEFZ it BT vb A AR Y 56 B PRI A 28 R BV RT X435 65 B e 5 00 B O, TE A 4001
FH97.5% ,

22 HZE

K ZEALR AT 90 X BT R 71 N A BEIRE TT . AE 4 FPEARBUE Y A A v, A i R T 5 0T RERE T TR
WM (x> =13.411, df = 2, P= 0. 001) FiI&IMF(x*=87.824, df = 2, P<0.001) [ 50 M7E%
WL (x> =4.912, df = 2, P= 0.086) [MUKIEATC(x*=3.106, df = 2, P= 0. 078) L oW E2E SV, 7
10 FRECE 2 A= A5 R v, 3 i B 55 0] BERE D7 AR R 55 B KRR BE BRI e B TP s I AU H & it |
BRI BT A L DL RORS R E 3 LU AT 8 Bl 2 S b 2 WA e A0 35 B DA R YR g i T T G Ak 2 2 S
(F22) . SXFHERET AR LY, 65 077 S A0 ] - BE AT 0 55 8 3 i K R TR BE v IR It e B AR XT3/ L TR R
BRUE AR HE YRR RN RN BRI RS U S R AR L B R il AR 2 i R
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Table 2 Comparison of ten numeral ecological factors between selected samples of Shinisaurus crocodilurus and comparing samples in Summer

S Ty
NCED BEEERE T XT,»J??ZT
Feological fact Selected sample Comparing sample T Z P
cologicat lactors Mean+SD Mean+SD

[ 2l 22 AT /07
)ﬁ&mg/k 85.21+9. 689 61.83+18.34 8.526 <0.001
Vegetation coverage
J] NAY J&F/ >
KIRTRIE em 25.25+14.39 30.62+14. 18 2.369 0.019
Depth of water
G238 /em 195.52+147.23 218.52+101.66 3.737 <0.001
Width of stream

™ =
q:_ﬁ:ﬁﬁ#ﬂ/m X 273.59+286.83 411.89+271.27 4.174 <0.001
Distance to human disturbance
A N=N 3
QWE/F"@,) 6.16+0.80 5.81+1.08 2.320 0.022
Food availability
L‘{‘}J & o
L/ () 44.09+14.45 49.00+10.21 1.914 0.056
Slope of bank
Y2 Y iy o
BB/ (%) 9.446.07 12.39+7. 04 3.272 0.001
Slope of stream

i
FEE\%{/E/%, 64.51+23.77 3.56+6.41 11.106 <0.001
Percentage of sand
yZ by *;E
BT/ (onv/s) 29.23+10.58 28.49+8.53 0.157 0.875
Velocity of water

4
HBCE 3L/ % 23.66+13.44 12.11£7.57 6.672 <0.001

Percentage of dry branch

INTZEAH ) SR AT A 45 SRS R AE(EL A 0. 181, DU AH 5C R A0 0. 905, 60 5% T i A i )5 22 (100% )
XA B RE 7 5 %68 REAE 7 B3 SR TR R < F 5 = 2. 029 XIS BT VD A1 L +0. 340 xAH 4 55 B +0. 280 X1 Jiit i +
0. 253>k B 4 L +0. 00, W] WLAE B 2% 7 X4 A3 g i ie 7 S0 BRAE 7 LA 4 AN AERIRF REER R IR 5T
HRF BN AN B VDA b R 55 VU B8 BE ARG A 71 43 L 78 DX 0 66 AR T R BERE T s 79 1
FIGNFEN 94.4%

2.3 &

RS A ST X RERE I 31 AN BEMTRE Jr . 7E 4 FhAEBUERI A ZS N7, A5 B2 I RE 7 556 BERE 5 16
&M (x*=13.761, df = 2, P=0.001) 225 3 MEARRER(x* =3.972, df = 2, P=0.137) &
Wi (x*=2.210, df = 2, P=0.331) KA TC (x> =2.293, df = 2, P= 0.130) L&A BERH2ZESE, 7
10 PRI A S rp A S0 Dy S50 BRAE Dy e AR 26 L T IEE B vl R & IR BRI E DL R A
A HAE S T b2 W3 MR KRR EE (B Sa B R 2 3 B R A 3% B2 DA R 8 /K ik iy T G Bl 2 2 S
(F3) ., SRR AR L, S50 e RK 20 ) TR Bf e i S i B 2 M s R TR K TR &
Yy RV BV B A i A R A v R AR B

INTZEAH ) SR AT A 45 SRS R AE(ELA 0. 134, BT AR OC R B0 0. 931, 608 T A B 5 22 (100% )
XA S5 R 7 55 %68 REARE 7 B 3 SRS PR A < F gy 5 = 2. B19XJIE BTV LU +0. 327 <A 1 55 B2 +0. 229 x B ) ik —
1.595, W] WAERKZE 76 X o0 A3 S5 ke 7 5 BERE 7 B A 3 AR R KRB STIRZR 0 KN BRI
U G AR AN A R A X A4 B R RN BE AR s () IE A ) R R 97. 6%

2.4 3IANFEMHE

INTZ A L 3] DR BT () 235 SR T L A A B 1] bR 50nT DA 880X 43 3 A2 58 1.2 A H 1 R X 4y
BB ROR N B BRI TTERR > 9 87.37% F112.63% (£ 4) o HRIBTTRRR RN, J4) 1) 6 i 44 2
AR R RGO PR e TR B AR E o b BRI BRI R RN SE A 6 (R 3) L
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Table 3 Comparison of ten numeral ecological factors between selected samples of Shinisaurus crocodilurus and comparing samples in Autumn

P I
AT PEFEAE T XT,. T
Eeological fact Selected sample Comparing sample T Z P
cologieat tactors Mean+SD Mean+SD
i 25 JE /0
*E%ﬁm-f;//o 84.52+8.00 64.90+18.72 4.930 <0.001
Vegelation coverage
VR BE /-
AR om 31.16+15. 14 27.69+24.58 1.775 0.076
Depth of water
Vg e
B I em 226. 19+143. 40 236.00130. 68 0.383 0.702
Width of stream
g A =i
|*jEEEr%/m . 961.29+907.26 408.63+346.51 2.823 0.007
Distance to human disturbance
= 3
Bt/ (mor’) 8.19+1.42 6.22+0.85 6.991 <0.001
Food availability
=il i /(©
,E]_jﬁ&_/( ) 46.77+12.01 47.06+18.00 0.078 0.938
Slope of bank
YZ VIl °
B/ (°) 11.61+6.63 10.39+6.62 1.024 0.306
Slope of stream
v L
SR A1/ % 67.42+20.33 3.33+5.89 7.937 <0.001
Percentage of sand
BRI (em/s
B/ (om/s) 21.29:8.16 24.80+9.00 1.834 0.067
Velocity of water
A
HRECH I /% 18.71+9.22 8.82+9.09 4.336 <0.001

Percentage of dry branch

F4 THEFHAKRRPRABRENEGERTHERESEFHZRSHRNIFTER

Table 4 The results of stepwise discriminant analysis of numeral ecological factors of shinisaurus crocodilurus’ habitat in different seasons

F 551 o R R AL
A5 Bt Variable Discriminant function coefficients Wilks' Lambda F p
%% 1 Function 1 PE%X 2 Function 1
I A YR Food availability 0.884 0.763 0.457 30.599 <0.001
TP Distance to human disturbance 0.677 0.018 0.382 15.336 <0.001
iR E 43 Lt Percentage of dry branch -0.292 0.825 0.360 10. 854 <0.001
JZIKIFH Velocity of water -0.444 0.360 0.346 8.109 <0.001
BRI SE Slope of stream 0.365 -0.398 0.339 6.528 0.002
9% Width of stream 0.289 -0.410 0.331 5.061 0.008
Wilks’ Lambda 0.306 0. 809 — — —
Fodf P 150.744, 12, 27.080,5, B B B
<0.001 <0.001
FFAE(H Eigenvalue 1.638 0.237 — — —
TiHk R Explained variance/% 87.37 12.63 — — —
LT Cumulative variance/ % 87.37 100.0 — — —
3 i

LURER] RVER K3 FTRD G A RO IX B S5 A B LA E—E S (K 1) B
T S 5 B A 3 R P 0 A A AR 3 FE AT BB AR B BT A IR (3R 4) R WIS [) =1 il of A 158
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PR R RAPIERRE SIY . DMOIKRSI L TR AR E .| . ok
S 7 A I S, P T2 B R ) B R f Lo n = 5%
(ORI, SRR B PR BRI 2 . R
MRS, B0 AR P X AT BRI e | ®o ° ge e,
B A L R RO, SRR S ol © e
AN ER R T B, MR S [ it
Sceloporus melanorhinus 1 Urosaurus bicarinatus 1£1 5 § -1+ % asd :,:° . .
255 X 9 VB IR 170 T 2220 7 3% 30 R
FARA AR AL S R 2 M .

FUBISMAE (1) 2R R i e B k3 B | | | | |

B AR R AT, P BN A T i R
LAF LA T s 845, 2 F1 SR IR L st
UNEEOOTIRSIRESUNOE B S i d T R I % SN Bl FRABMRRSXEHEFTLRA SR

Fig. 1 The scatter plot of discrimination of used plots of

FABIF GV H A A K, X SR B e 4 10 A B
A AR AR K 3 R A e
A S A A — S T B R, AR
R — BB T R, G AR IRRE A T R A A A A5 | DR AT S i A ] 2 A ity B Ay —
A RIS E] X NFE R F UL EKF N EER L MFEKFENESRD (8 1) W LAk,

e R E A BN T SR WoR A SR 7 500 B Dy TR B3R 1 R IR 9E B | TR B B il
JE BRI A L AECE S U A SAR R RS AR S I 1 B 25 5 (3R 1), TR R B o B 4 2R R
N 3 Wl A 58 Ve PR R R B KR 2 AR S TR 20 0 D R U A7 LU AR 2 JEE | TR DX 733438 97.5% , AT WL, A
XX P A SN, A A S N 7 R A A 5 T7 5 X0 BRRE T rh oA i 2 2 5 | 0 6 il ) 2 5 e 4% 52
WA /DN o I AN R T LAUA 8 DA 5l A A7 P o 94 e 4 1 LA D 3 sl 75 e 19 22 e 2 P v AL o P —
7 TH 3615 6 i B -t SRl R 5 17 573 — 7 T, R P g s 2 a4 B O, 52 55 3 e K B R AT 4R U 9
IR I A A TR, SRR PR TR SRR (1) S X T HAICA T S A R i A B R i
3 (2) R AR PR BT R AL B R L R AR B S U 2 e PR R K AR b
Z A LR B — 2 B G it A TR oA R T 85 i MO PR PRI R 0, 850078 1 BESY, 23 ELHE AR LBk AR
KR RS B R B — A 1—2m A A 2m 1, 7 BP AN o e B — MR B B S 7 3m = AOAIAS:
EIERI, B 3m 22 R BRI BB AK IR b K AT B2 1 ek ((25.25+14.39) em) , IR KM 7>
B ARG b S50 7R T R W SR I bR, AT BB SR I AR IR IR K IR BE ) IREEK R AR W)
2R 5 T e T HAAREL 20 A 56 | — 0 T e BRI K T BN B PR, 57— T 2t ] ot bR ] g 5
ALY RR T

TER 2 A 2SN 3 A 2 WA 5 8RR D7 5 0 B D7 AR R B R TR IR RS BE A T PR B | T A
YRR BEEE BRI SR S L] R AR R L SR AR 10 JEIN T 2 5 K T K
I3l BRRCA I AT 48 R s | B2 i A S PR RS R KRG 4 ARSI 20 B N R B VA L AL R 5
JEFAGEL T 73 L, IEWRIX 7 385K 94. 4% , SR ZARML, S5 M0) A B8 0 e 15 SR R H I L R IR BT 1
PR Bl 8 B8 TS SR S 3 Wi e i A B e ) R IN R, X TS BN ), ol 7 G 3 A e e 8 i P2 AR A A
PSS AR D Pz R S5 . i T REBAR SRR C K BT, A T35 263 B A , A ASE 14 T €0 B 42 65 il 1)
PR, DRI B e BT B AR 2 O A BT 1 Bl B TR B Sk I AR RIE 25T A A ], e R
WA R A 35— D TR PR R ik 28 A 58 Rl O i i RS 22 ) e 2 1F | 55— D T ol T2 A A s o
e AN L GER  EER TR DR S/ A

shinisaurus crocodilurus among seasons in Luokeng Nature
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JR SR YD A fE A ELBIAT 6 S PR 7 rp 22 S5 S T 0 R BRS04 SR K R B A 85 R R T e
KRG 3 AT 3 BB A LU AR5 B2 R T M i IR A X 20305 97. 6% T WL AERKZ= 5 i
XA BT ERERR TN RSN, BB — D B2 N R, ERk X R A 2 A B R R R T
5 E BRI SRS A AT RESE S5 1 B A A BT MRS AR S5 O T R A MR A R 2
2 SRR AR Y S ALK T B AR 2 Y R i, e B R R T AU B IR 2 A BT, AR
BOEZr ey,

B30 FF R Bk =1 AR B ) 22 S R RER B E B TIUEE B AR 40 B BRI T A IR A
BIE 6 MHT [(FR4) . X EZ GEIMY A TE > M LURCY b i PR S5 AR A0 G, B0 T 2l ZE Y 7E 4
H)—10 H b i i H A i 1) S 4 BRI , 75 A BIRIERE J5 , P28l B 7= 4 A7) DR I S i A A 7E R TR 88
FRBEHE (AR 0 AT) o A2 XN, B A=K 2, L R] AYAR 223 1 K i 78 2 , AR 22 B ARIR] /N B A0 Y
NV HRAT S0 A1, B ARIE] /N B B BT, AT AE Bk 2 oh T R K T S /) e/ NI T K O R /N
A T AN T "L 6 BT RTG JEL , DA] I 5 0 30— LU AR X R A , T X S5 R 1 T T8 S AR IR/ R AR R, 7
HEZ TR RS, AT ALES TG B BRI AL | B e R I B /NI R TR SRy X R AR T K T A G
A8 O TR AT AL B (R TR | R — SR VA 3 AR B AEL by Rk TR A 1 B R S BORK 9 U
AR WO M PR A A TERKAC TR R 3 (9 H 25 2 4 2 ) WHERS AEOZ T 2 3146 2 4E
TR 2 I 5 B 2 W, 3o St A A T 25 A < IL 14 [ ] P R ek Py 49 DK I A 7, 7 5 0 03 BT v 0
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5 W7 14 A T AR AT AR T T PR 22 57 | DR A T 5 7 R AT R B T, AR HEAS [R) 245 AR 1, SR — S8 B A
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