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Morphometrics Analysis of Sinocyclocheilus grahami

(Cypriniformes: Cyprinidae)
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Abstract: One hundred and fourty-nine specimens of Sinocyclocheilus grahami from six different localities of Lake
Dianchi area were examined. Twenty frame and nineteen general characteristics, thirty-nine characteristics in sum were
measured for multivariate morphometrics analysis. Based on the results of principal components analysis, specimens
clustered together by scatter plots of scores could not be divided. It indicated that there is no morphological
diversification under species level.
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Tab.1 Specimen numbers and sampling localities of Sinocyclocheilus grahami

SKAEH Sampling localities FrAE Number
HWAE Songmingbaiyi 45
51 Chenggong 46
ELHH H i A Td Black Dragon Spring Park of Kunming 37
EL I 1 B4~ k3R Haikouliren Spring of Kunming 8
ELH /Ny 25 78894 Getenggou Xiaoshao of Kunming 11
##ith Dianchi Lake 2
108
1
N
Hya L AE
LB 2 ARE
AN 3
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1:1010115
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Bl 1 AHETOIT R il (0 R SR
Fig. 1 The localities of samples in this study
of anatomy) ([&]2), JLill& T 20 MESEL MR SR T OIS TS 68 A Sc . BB BLlE o . MdE 5y
(frame character) 1 19 AN MUMEIR C(general  BifiE4c. MEEE/MAGHES . RUENRlEL. MLk,
character), JLit 39 MR (K 2). 149 REHMbE  MZ B, M2 TN 8 ANk, Zdiail
S (S. grahami) PRASTEMETEE FRHATACAN, Bdt &SR A 7 2 WU Ax R L Celectronic  digital
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caliper), F&#fi%] 0.1 mm.
22 SthA&E
ARV S AT 8o i Tl
PR I EAE 0 B (logye) LAV R e idi A K
SARTY T2 52 368 o3 W 45 R 1520 (Xie et al, 2003; Li et
al, 2008) . ¥ %4373t Cprincipal component analysis,
PCA) {ESPSS 13.0 for Windows (SPSS Inc.) L5¢
B, A4 (factor analysis) HHERIA ¥ B

BAbnifetl, LA CHBE (correlation matrix) 1
BRI T80T, iEFEKMOFIBartleet # et — 5
AT Hr AR B R IE A 0T .

3 4 R

3.1 ATEMER
JiZE R, 8 ANTEEIRFAT 3 MR (il
figh . ML Lok, M2 %D LEPTRARA A A

Kl 2 a2 HE S PR
Fig. 2 Frame character for the species of Sinocyclocheilus grahami
A: Wiiig(snout tip); B: L J5 A i (posterior point of occipital); C: & 5 (origin of dorsal fin); D: i fi& 3 A Ui (posterior point of dorsal-fin
base); E: JEfETS HTEL i (dorsal origin of caudal fin); F: fisk(isthmus branchiale); G: Mifigic i (origin of pectoral fin); H: Jg#E i (origin
of pelvic fin); 1: HE#EIL %A i (posterior point of pelvic-fin base); J: A1 ](anus); K: ik 5 (origin of anal fin); L: L %K i (posterior
point of anal-fin base); M: JEfi&IE ik i (ventral origin of caudal fin).
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Tab.2 Morphonetric characteristics and principle componentsextracted from examined materials

PEAR Character 45 Code PC1 PC2 PC3
KIS TL 0.998 -0.018 -0.007
K SL 0.997 -0.034 -0.023
PSS HL 0.990 -0.072 0.091
A BD 0.983 -0.003 -0.127
VRS LS 0.978 -0.088 0.045
R4z ED 0.951 -0.095 0.113
[EPNIS EHL 0.974 -0.049 0.117
ki HD 0.988 -0.053 0.035
LS DF 0.985 0.041 0.050
iy B 1< PF 0.983 0.087 0.046
IFERS VF 0.980 0.093 0.024
B AF 0.971 0.001 0.134
RS CPL 0.960 -0.106 -0.139
A CPD 0.981 0.029 -0.133
FREh REES K MCFL 0.959 0.025 0.065
R LK CFL 0.986 0.046 0.057
T 5 o ALk R A e LCPD 0.977 -0.016 -0.149
W)ZK: RBL 0.917 0.367 0.025

(BT )
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PE{R Character 45 Code PC1 PC2 PC3
EPIEIES MBL 0.930 0.323 0.020
WS- B SR A 3 A-B 0.988 -0.078 0.081
RIS A-C 0.997 -0.035 0.016
[IRRIS A-H 0.996 -0.029 0.040
[IRES'S A-K 0.996 -0.026 0.014
W) - il A-F 0.979 -0.088 0.082
fifB- g I F-H 0.976 0.004 0.030
JI A Ja - L] I-J 0.967 0.009 -0.097
B J5 A s 22 15 B R B-C 0.989 -0.006 -0.052
W) ity 45 i B A-G 0.989 -0.073 0.097
R i oA i 2 g i B-G 0.991 -0.038 0.024
T8 e 22 RO R 1 0 1 K-E 0.988 -0.050 -0.074
1 g J i 42 JRE S R ) 25 D-M 0.986 -0.038 -0.092
. 1) G-H 0.978 0.027 -0.002
TR i oA S 2 M e B-H 0.994 -0.016 -0.001
JEL BB 5 F B R H-K 0.979 -0.005 -0.041
B TR c-K 0.993 -0.002 -0.073
T IR R i R C-G 0.992 0.002 -0.066
JIE A o 2 T S i D-H 0.984 -0.015 -0.126
BB K-L 0.973 0.026 0.014
GEE S Cc-D 0.984 -0.005 -0.015
DUk Variance (%) 96.009 0.845 0.578
HBTTIE Cumulative (%) 96.009 96.854 97.433

FE 22 (Fss. mee 1o, e 7=10.919, 11,253, 8.350,
P<0.05). fHAE7E 6 /™ ERF rb () 2 fif | 2 b ik |
L % B S5 14D TR Wy 23 A, A0 B /DN P s TR VA 1)
PRAS T 2 i 4. 2 b BN 2 i R LAt
FAMZ (3R 3D DIULAE v E IR 77 1 A WL B 2 25

A3 AT R TTER A ] 97.43%
(>85%) (K 2) . (HHF PCL fafffE 4z 1E (&
2) H¥JKTF 0.9, BLHIRRARAMAKIR RN 2 7 5,
EAREL X 2 AN B 5o At 0 2 R 20 D s e ) S T 2
i ESR . NR 2R LUEH, 7 PC2 R HARKK

o
32 AEMK

P78 RO AT . A2, BN, )
Ko MRAE BB, IEEE KM A-F. 75 PC3 HH RAT

=z 3 ENESLKMAHERER
Tab.3 The differentia of meristic characters of Sinocyclocheilus grahami

BmHAE iy L 2 it A (kA mil Y )i S P AN R | it

(n=46) (n=46) (n=37) (n=8) (n=11) (n=2)
2k 854 ALS 20—2 (46) 19—28 (46) 22—28 (37) 22—26 (8) 25—31 (1D 24 (2)
MLksig LS 56—7 (46) 56—69 (46) 59—69 (37) 57—64 (8) 64—78 (11) 64, 66 (2)
2k ~i5% BLS 11—1 (46) 9—16 (46)  10—16 (37) 11—16 (8 13—20 (1D 10, 12 (2)
B EE 4% D 7 (46) 7 (46) 7 (37) 7(8) 7 (1D 7(2)
BB REEREL A 5 (46) 5 (46) 5 (37) 5 (8) 5 (1D 5(2)
[t 5y H g 4% P 13 (46) 13 (46) 13 (37) 13 (8) 13 (1D 13 (2)
[l B I EE A H V 8 (45), 9 (1) 8(45),9(1) 8 (3D 8 (8) 8 (1D 8 (2)
FREEM I BESRHL C 17 (46) 17 (46) 17 (36), 18 (1) 17 (8 17 (1D 17 (2
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BRI 1, GG SVER 0. A S0k A8 KMO
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Fig. 3 Scatterplots of scores on PC1 and PC2 Fig. 4 Scatterplots of scores on PC1 and PC3
of Sinocyclocheilus grahami of Sinocyclocheilus grahami
F 4 SPSSE4FF4FIRFZAELE F1Kaiser-Meyer-Olkint& 18
Tab.4 KMO and Bartlett’s Test using SPSS program
KMOZ5%: Kaiser-Meyer-OlkinMeasure of Sampling Adequacy 0.969
JF 771 Value of Chi-Square 22458.547
EURFFIRFERTE AL Bartlett's Test of Sphericity [ 1% Degrees of freedom 741
B3 IKF Significant level 0.000
ARE T A AN
. O KHEA Songmingbeiyi A S A T o b
0O 551 Chenggong
o A} \A
;L o BUIBEBAR 4 ¥ i
Kunming Heilongtan Park
° Bl 0 B P s Bt
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1k ® e N V] 22a ),
8 ML e EEHLH (Zhao, 2006). 20 4L 80 4FACLLFTIE
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Fig. 5 Scatterplots of scores on PC2 and PC3

of Sinocyclocheilus grahami
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