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Tab.1 Collection information of Sinibrama macrops

KA A, (2 ¥ai054 3 - v " =1 m/ak
RfEa S e G5 HAN Alkjem BRem HER/ZK
collection longitude and collection abbreviation number total leneth body  body height/
site latitude basin g height  total length
W TR AL 110°11'34"E  KYTPCiT i T YMS 32 13.0-19.9 3.5-4.9 0.24-0.30
Huaihua in Hunan ~ 28°00’22”"N  main stream of Yuanjiang in the Yantze River 15.5£1.4 4.2+0.4 0.27+0.02
St 109°11'33"E K YTHLT A il S 4R T Y 35 11.6-19.3 3.0-5.4 0.24-0.28
Tongren in Guizhou 27°43'03”N  Jinjiang, tributary of Yuanjiang in the Yangtze River 14.1£1.6  3.7£0.5 0.26+0.01
S G ] 108°27'22"E K IT.UCIT. EIFiE K IT YQS 31 9.2-142 2845 0.20-0.25
Jianhe in Guizhou 26°44’56"N  Qingshuijiang, upstream of Yuanjiang in the 13.3+1.1  3.6£0.3 0.23+0.01
Yangtze River
T Va5 110°24'08"E  ERVLVGIT.H 7 T XMS 25 12.2-15.3 3.5-4.7 0.27-0.31
Lipu in Guangxi 24°29'31”"N  main stream of Xijiang in the Pearl River 13.6£0.9 4.0+0.3 0.29+0.01
JTPEEM 108°39'56"E  BRYLPGYL L iEtiniL XLJ 24 10.2-18.8 2.7-5.9 0.24-0.32
Yizhou in Guangxi  24°30'12"N  Liujiang, upstream of Xijiang in the Pearl River 14424 4.1+09 0.28+0.02
A TL
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»SL »EHL
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Fig. 1 Measurement schematic diagram of Sinibrama macrops
A. Traditional measured characters: BH-body height; CPD-height of caudal peduncle; CPL—length of caudal peduncle;
ED-eye diameter; EHL-head length after eyes; HL-head length; SL—standard length; SnL.—snout length; TL—total length.
B. marker points of truss network measurements: 1—origin of operculum fin base; 2—tip of snout; 3—origin of pelvic fin base;
4—distal tip of occiput; 5—origin of anal fin base; 6—origin of dorsal fin base; 7—posterior end of anal fin; 8—posterior
end of dorsal—fin base; 9—ventral origin of caudal fin base; 10—dorsal origin of caudal fin base.
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Tab. 2 Area of each body side from five populations of Sinibrama macrops

R il Blem” arca TR A 24
sampling site Sio Siase S Sieo10 average proportion of each area
VLIL T YMS 2.4+0.5 16.62.6 7.5+1.2 4.9+1.1 8:53:24:15
PLYTHRYT YII 2.120.5 14.043.8 6.0£1.6 4.6+1.1 8:53:22:17
PLYLIEKIT YQS 2.1+0.4 13.8+2.0 5.8+0.8 4.7+0.8 8:52:22:18
POV T XMS 2.2+0.4 13.9+2.0 6.0+1.0 3.8+0.7 8:54:23:15
PYYLAIYL XLI 2.5+0.7 15.2+6.6 6.9+2.8 4.5+1.8 9:52:23:16

VE: SREERTEAE B LR 1
Note: The detail information of sampling sites is shown in Tab. 1.
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Fig.2 Cluster dendrogram of five populations of Snibrama macrops
The detail information of sampling sites is shown in Tab. 1.

23 ERSSH
X 29 HPERSEHTIE SRR, HA KMO
(Kaiser-Meyer-Olkin measure)4ti 1547 0.713, Bartlett £k

TR 56 25 S P=0.000, 75 2 2 [Al ARG PSR, 16 Bk
TR 4t

VEFE Kaiser Frififb Y 1E A HERE 004 T A 1 e
%, BEFEAE 10 YGERZ E sk, JLERIGE 6 N3
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Tab. 3 Factors loadings of components matrix in Principal Component Analysis of five populations of Sinibrama macrops

PEIR FE M principal component ek F 4y principal component
character 1 2 3 4 5 character 1 5 3 4 5 6
A% body length —0.149 0.427 0514 0468 0.142 0.130 |Das 0.251 —0.200 0.834 0.064 0.008 0.218
A7 body height ~ 0.815 —0.038 0.346 0.242 —0.008 0.198 |D. ~0.067 -0.258 0.754 0.050 0.045 —0.408
3K head length  —0.210  0.911 -0.200 —0.122 —0.007 —0.044 |Ds ¢ 0.761 —0.182 0.359 0.280 0.022 0.311
WK snout length —0.191  0.831 —-0.305 —0.021 —0.026 0.000 | Ds_; 0.758 —0.209 —0.189 0.127 —0.031 —0.037
R7% eye diameter  0.639  0.478 —-0.172 —0.157 —0.247 —0.154 | Ds_g 0.762 —0.165 0.268 0.358 0.103 0.097
?E‘n}z;*a{fie}r‘e;‘; ~0.682  0.470 0.069 —0.076 0.202 0.041 | Dy 0.734 —0.260 0.118 0.466 —0.017 0.287
fj?fp;ﬁfg‘e of ~0.845 0.183 00220222 0.195 0.057 " 0.073 0.028 0.153 —0.114 0.078 0.909
fj?;”?p};?ffctlzf 0341 0.150 0151 0.0170.7620.050 1) 0.708 —0.266 0.081 0.573 —0.039 —0.110
D ~0.032  0.897 -0.188 —0.202 0.087 —0.124 |Ds ~0.849  0.066 —0.028 0.099 0.261 0.075
Dis 0.338 —0.253 0.662 -0.058 0.319 0.212 | Doy ~0.770 0.108 -0.015 0.183 0.458 0.105
D 0702 0411 0.025 0.026 0.186 0.059 | Dy 0.129 —0.185 0.036 0.920 0.079 —0.108
Dy 0.179 0.716 0305 —0.181 0.390 0.161 | Ds_o 0.118 —0.079 0.040 0.889 —0.092 —0.028
Dy ~0.245 0.814 -0.094 0.017 —-0.029 0.098 |Dy_o ~0.055 -0.037 0.010 —0.012 0.852 0.029
Ds4 0.640 0.112 0541 0.077 0.326 0.103 | 57#k=/% variance 29.22 17.04 11.81 1027 8.18 542

Ds_s —0.023 -0.304 0.582 0.096 -0.431 0.274

Ds 0.837 -0.077 0.310 0.209 0.026 0.158

I TR /%

. . 29.22 46.26 58.07 68.34 76.51 81.93
cumulative variance

TE: D RoR A 1 ik S Ry

Note: D represents the distance between the fish points in Fig. 1.

F 431 component 1

B3 FRsr 1. 20 3 TR A
UL T AR, OUCTLERTIAPRE, x JUVLIE K TLARE,
AVEILT AR, OVY LML FH#E.

Fig.3 Distribution of scores of the first three principal components
+YMS, OYJJ, xYQS, AXMS, OXLJ.
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Tab. 4 Fisher’s function coefficients and accuracy rate of discriminant analysis among five populations

PR character

KR BREL function LY YMS  BLVLERYT YII JEVLi/KIL YQS PHYLFH XMS  PUYLHIVL XLJ

A&7 body height Xi 682.352
3K head length X, 918.252
WK snout length X3 -912.129
MR 7% eye diameter Xy —715.851
FEAH 5 height of caudal peduncle Xs 1388.941
D, X —142.338
Dis X7 334.505
D> Xs 840.803
Ds4 Xy 1361.834
D7y Xio 1740.339
X constant - ~558.679
F 5 B/ % B 95.8
discriminant accuracy rate

BRANANFORE T 53 %1% VEVLERTL
misjudgement population 4.2)Y1

647.511 139.994 968.176 877.087
766.210 1552.194 807.297 927.702
—982.871  —1228.238 ~291.291 -536.722
~792.244  —2982.888 ~719.036 ~1040.469
993.684 1931.807 766.052 723.688
-291.315 ~252.164 -550.516 —483.444
-55.533 299.662 -24.634 —41.208
1329.072 1263.170 1234.924 1262.838
1320.145 2018.365 1436.904 1498.358
1862.544 2078.135 1895.258 1890.799
~568.827 ~704.700 ~618.945 ~608.150
97.1 100.0 92.0 93.3
DA R [iRAR; IR PV
(2.9YMS (8.0)XLJ (6.7)XMS

PN NN 1 I AT LR % N 95 2 e S o] M
Bt b sz e A HIR A il 25 A B) AT 2 22 S, T
— 1 Z 05 ks 25 S R A B AR MRIR L Bk,
BB HOE WA 7K R 1 K IR AR i Fp o B 2 53 255
e, HUCTLIE K VLA Sk 2R oy — 32, 3 3 BRI
PREg Ak A AR R Y 22 R AR R, R o b
TR SR R K B A% 1 29 S SECEURE AL 6 4 3=
B IR AT HE Y, #2255 AN B LA FEREPE
AR B, I8 G A AR 5 BN BRI G 25 A R B
B2ES FONHXT 5 ARG AT F 5 A2,
HATHIHAZE, I R B IR AR JCHARHE, A
N0 () 2 s e tE AR AR A (F) A SR B AR RIS R
5 K fil 6k (Mastacembelus armatus) . Hit % 111 &
(Leuciscus sp.). £ (Hemiculter leucisculus)% 1)
AR, HJS PR 7k B 22 5 LR 2 SR R
WAL AR AE PR L, B A AT 2505 e o R ) 1)
2 A S 22 R 19
32 REEERSREWTEH

FRAVEIE BRI 7= ), R B £
Mo HECRYFESFNES, A FRRBREA
W) B B A A7 AN BT I D i 3e 42 5, BEXT— R
S DR R 72 A 0 9 R A R PO BRBERY
M) 1% 2 B 7E AL ) 7 vh 32 B B AE A, 7 AR ]
AP, SEm g HEARAY T ) . SRR SR A

EAZRNEERIHEER, @H AN EA AT
AR RE B F A AT 9 pERO2Y ) Cheng MR IT
tiiE 3 MBI 28 (Hemiculter leucisculus) IR 2543
TEiEAT T Hea, D AR B B UK RE T AP SR
b e e R U B G T e 2R e G A ala o | 270 =
5o TEARBEIEH, PIAS/K R 3432 2K AR BE () 7K
TR iR, HoK BREE AR 3 &k A 1 A2 4k,
T HR A5 () NS T A RRAE A R A T M B AR, £
TCO BT IS RAESE T X — 5, AFEFEERIE A2
SRR, R IR SR AR 5 o R
[t 2 5 LA A 4 SR R, 5 S KR ARt R R
[ AR 5 2K AR B k22 =, b DIge
VLR KR /D, POV K (P<0.05, % 1),

R B R [RUK R B PREE R ) T R R T2
EEZEF W FEITH, AR R [E A
AR SR A S Jey b B AR ] i 1 R A R A 2 R B
FE Y 2 S AT (R R AN [ 32 114 2 () AR [i) 2R
B4 0ED 22 R et AR AR E K
AR S S T I — 5 LS 22 5%, Haas %)
e H /M (Cyprinella venusta) (1) 8 58 H A Sk K il
TR AR T MR B, IR A 2K SRS R AR
Al RS Rl N 2RI R AR B R 2 fl I
I A B SRR, Rk R B AT A
P ATHRE, DL E R 55087 IR BE 958 N, 3X
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— L AE AN W AR A ] 3 £ 25 R B O A Y
T 42 A3 25 22V i Ay B o 4 POV o) 21 3] 47 7 A
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kneri) i IF 55 I Ol £ 28 O TE R FRAE 2 545 5
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JUAN G347 5 5 40 S 7R T 1 7K R 1 R IR A B A A 1
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(RSN G E 2 A i O TNy [F1 - 9 <
B 2K TR RS T UK R 300 i, b
PRI B BE B I, AZ7K M TR A2 R, Tl 3 7K SO
TE VAR B2 32, b B 2 1) R] 04 2 i 52 i,
SFEESEREE

Pk a8 ) BT 7 S AR /K 2R 1Y
oK SIS 5E i fe K 9l it 7 7 KD, 25
REBIILERKILHEE 4 Z MG —XE 57
TLAF 15 SRRV NI IRRE  AWF I8 T
KRR IR At 17 LA, 5 T A RIES 8
(1) 5 DRy =3, PEILWAS RPN —32, o
VLT AR VLA — 32, DCiLig K LA st
H—3; (2) 5 DFHERIE A 25 5 AR P e
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Morphological variations of Sinibrama macrops between the Yuanji-
ang River and Xijiang River basin
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Abstract: Sinibrama macrops is widely distributed in the southwest of the Yangtze River in China. To determine
the morphological variations and distribution of five populations in the Yuanjiang River and Xijiang River basin,
147 samples were collected from main streams and tributaries and nine traditional morphological parameters and
21 truss network features were analyzed by three multivariate analysis methods. There were significant differences
in the body area of each part of the lateral surface among the five populations, according to Friedman
non-parametric tests. Cluster analysis divided the five populations into three groups: one in the main stream and
tributary of the Xijiang River, one in the main stream of the Yuanjiang River and the Jinjiang River tributary, and
the other in the Qingshuijiang River. Six principal components were extracted by principal component analysis,
and the cumulative contribution to the total variance was 81.93%. The characters of higher contribution rate were
concentrated in the caudal peduncle, the head, and the anterior part of trunk. Discriminant analysis screened 10
characters of the head and caudal peduncle and established discriminant functions for the five populations, with a
range of individual discrimination accuracy between 92% and 100%. Our results suggest that there are significant
morphological differences among S. macrops in the five populations of the Yuanjiang River and the Xijiang River
basin, which provide basic data for population identification and resource evaluation for the species.

Key words: Sinibrama macrops; Yuanjiang River; Xijiang River; Yangtze River; morphological variations; multi-
variate analysis
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