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Sampling locations of Schizothoracinae in the Yarkand River
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Fig.2 Truss network and lip features of Schizothoracinae

(a)(b). S. irregularis, (c)(d). S. eurystomus, (€)-(g). S. biddulphi, (h) S. barbatus, (a)(c)(h) were quoted from the “Fishes from Xinjiang” ), (e) was
quoted from the “Fauna of Cyprinidae in China I ”™, (b)(g) were quoted from the “FAUNA SINICA-Osteichthyes:Cypriniformes 111", (d)(f)
were quoted from the “The fishes of the Qinghai-Xizang Plateau”™'; A. tip of snout, B. origin of dorsal fin, C. temination of the dorsal fin, D. dorsal
origin of caudal fin, E. end of lateral line, F. ventral origin of caudal fin, G. end of anal fin, H. origin of anal fin, I. end of pelvic fin, J. origin of pelvic

fin, K. origin of pectoral fin, L. lower edge of mouth.
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Tab.1 The samples information of Schizothoracinae in the Yarkand River Basin of Xinjiang

eS| JEIE RN

PARES AN BEHURZR S HFRE A

s
category S. irregularis S. eurystomus S. biddulphi S. barbatus frit total

TEAHR FEAR/ R 95 73 97 35 300
morphometric data sample size

KA (] 2019 & 2020

capture time

ARG (1 )/mm 41.50~258.38 93.60~239.60 50.19~212.20 105.60~210.80

body length range (mean) (133.14) (155.98) (118.78) (154.31)
HE S A4 AR/ 40 30 52 22 144
box-truss data sample size

KA ] 2020

capture time

PR AKE B (F4E)/mm 72.91~227.93 107.22~222.10 69.34~262.50 115.12~314.50

body length range (mean) (142.13) (171.36) (142.84) (163.45)
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Tab.2 ANOVA of morphometric data of Schizothoracinae in the Yarkand River Basin

A JR AR AREAY-K] BB f1 HIFRE F mEE
variable S. irregularis S. eurystomus S. biddulphi S. barbatus significance
Al 23.924 74£3.561 7° 28.257 1+£3.107 1* 25.171 1£3.603 6° 28.569 7+£2.923 9° 31.029 0.000
A2 16.078 3+2.770 9° 18.8823+2.733 1° 15.925 9+2.981 6° 20.501 7+3.183 1° 34.726 0.000
A3 25.427 5+4.079 2° 30.209 7+£2.950 1* 25.771 8+4.822 5 31.513 4+3.664 4* 36.297 0.000
A4 10.781 6+1.928 6° 12.692 2+1.805 2° 11.010 6+1.883 1° 13.462 3+1.647 1* 29.635 0.000
A5 60.833 8+3.596 1° 71.111 4+3.113 1° 67.528 6+3.678 1° 80.708 9+2.689 9* 320.981 0.000
A6 55.460 3+6.942 3¢ 68.752 2+5.503 1° 61.809 6+5.275 5° 77.274 6+6.143 5* 139.307 0.000
A7 15.813 9+3.082 6 17.979 5+2.636 4° 15.086 3£2.772 5° 18.445 1+2.665 2° 21.973 0.000
A8 29.563 9+2.926 4° 33.139 7+1.990 1° 30.827 9+2.729 5° 39.341 4+2.940 2° 125.870 0.000
A9 17.383 6+1.704 0° 19.722 9+1.800 4° 18.085 9+2.193 &° 21.604 3+1.890 7* 51.834 0.000
A10 15.428 242.344 4° 17.909 3+£2.126 9° 15.274 9+£2.222 2°¢ 20.039 4+2.484 8* 54.171 0.000
All 9.625 6+2.063 0° 10.631 6+1.580 9° 8.597 1+1.939 8¢ 14.880 3+2.656 8° 88.547 0.000
Al2 14.913 0+2.486 5° 16.837 3+1.798 6 14.837 7+£2.316 5° 19.263 4+2.371 5* 42.932 0.000
Al3 5.218 2+0.960 3¢ 5.854 7£0.636 4° 5.503 6+0.757 4° 6.319 1+0.732 6° 19.595 0.000
Al14 9.171 7+2.038 6° 10.954 5+1.816 8° 9.797 0+2.245 7° 13.079 1£2.495 8° 33.280 0.000
AlS 6.526 1+1.835 5 6.100 8+1.696 2° 6.249 7+2.061 2° 7.687 7+£2.132 4* 6.072 0.001
Al6 4.450 1+1.696 9° 6.786 8+2.311 3° 5.072 8+1.621 6° 8.250 0+2.364 3° 44.934 0.000
Al7 4.506 2+1.348 2° 5.070 3+1.311 8° 4.057 2+1.239 4¢ 6.354 3+1.471 0" 28.573 0.000

T JRREARTRRRERRE, TH.

Notes: Different letters in shoulder markers indicate significant differences, the same below.
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Tab.3 ANOVA of Box-truss data of Schizothoracinae in the Yarkand River Basin

Ak =2 d 5 It AR R P mENE
variable S. irregularis S eurystomus S. biddulphi S barbatus significance
Bl 73.975 0+£7.168 3° 82.324 7+7.067 0° 67.355 0+8.308 1° 81.360 9+5.267 1* 33.730 0.000
B2 91.513 3+8.444 6° 102.242 3+8.094 4* 83.337 5+10.726 9° 86.152 3+27.730 9° 27.483 0.000
B3 36.982 3+3.258 6 38.110 0+3.011 0° 32.777 3+4.220 9° 41.114 1£2.978 3° 36.472 0.000
B4 9.611 0+1.218 3* 9.580 0+1.785 4* 7.973 5+1.692 8° 10.524 1+2.410 2* 14.939 0.000
B5 17.819 8+2.265 5 20.298 7+£2.945 1* 16.942 9+4.027 3° 16.835 5£2.337 7° 9.723 0.000
B6 69.764 5+8.427 8° 79.138 0+7.715 0* 64.704 4+10.292 5¢ 74.150 0+5.218 2° 22.786 0.000
B7 48.200 0+7.854 7° 56.794 0+5.611 4° 45.558 3+7.884 1° 50.123 6+7.639 5° 22.253 0.000
B8 42.858 8+4.270 6™ 49.375 7+5.387 5° 40.296 9+7.248 3° 43.910 5+£2.463 4° 18.349 0.000
B9 28.034 8+2.648 3° 30.951 7+3.576 3* 25.713 8+4.258 7° 28.591 8+3.456 5° 14.692 0.000
B10 27.013 5+£2.616 7° 29.993 7+3.696 5° 24.870 0+4.460 9° 27.177 7+£3.492 2° 12.176 0.000
Bl1 42.169 0+4.173 3 49.525 7£7.630 7 39.792 9+6.385 3¢ 45.809 5+4.408 6" 22.980 0.000
B12 67.268 3+6.966 5° 74.890 7+6.321 9* 61.915 0+7.833 2° 69.337 7+8.634 8" 25.749 0.000
B13 47.425 3+7.015 3 53.846 7+5.939 7° 43.927 3+7.068 0° 50.728 2+5.475 9* 16.978 0.000
B14 56.046 2+6.599 3° 62.879 7+6.463 7° 50.803 1+8.349 5° 59.266 4+4.072 5° 23.609 0.000
B15 50.351 8+6.317 4° 58.031 3+5.684 5° 46.450 6+£7.447 5¢ 55.097 7+5.436 7* 23.746 0.000
B16 31.493 5+2.978 2° 36.818 0+4.288 9° 29.176 2+5.486 7 34.541 8+2.982 2° 27.342 0.000
B17 26.456 3+2.939 8™ 30.576 7+4.075 0° 25.091 7+4.830 0° 27.701 4+£3.222 2" 12.380 0.000
B18 25.664 0+2.098 2° 30.038 0+3.733 0° 24.857 1+4.285 0 27.204 1+£3.758 9° 15.176 0.000
B19 27.844 8+3.177 8™ 32.664 7+4.121 2° 26.400 0+4.831 5° 29.085 5+3.660 1 15.820 0.000
B20 55.338 5+5.699 0° 65.603 0+£6.919 9* 53.426 3+8.560 0° 59.706 8+5.949 0° 23.628 0.000
B21 11.419 0+2.092 0™ 12.164 7+2.131 §* 10.596 5+2.991 6 11.515 5+£2.459 9* 2.548 0.058
B22 13.477 0£1.496 0™ 15.261 0+2.187 1* 12.719 2+2.755 0° 14.145 0£1.926 0® 8.665 0.000
B23 24.801 3+4.936 5 30.788 7+5.522 6° 22.052 3+5.667 0° 26.830 0+£6.075 7° 18.480 0.000
B24 10.851 5+2.142 9* 11.527 0+2.360 0° 9.549 0+2.436 7° 12.239 5+4.189 1* 7.389 0.000
B25 20.514 5+4.809 8™ 24.902 3+5.137 8* 18.731 2+5.103 0° 22.737 3+3.831 2% 11.523 0.000
B26 9.500 5+1.439 8° 10.719 3+1.921 7* 8.601 0+1.671 9° 10.446 4+1.698 0° 11.895 0.000
B27 29.937 5+4.343 7° 33.641 0+4.946 8° 27.724 0+£5.282 5¢ 31.214 1+4.058 8° 10.595 0.000
B28 5.976 8+0.921 2 6.642 3+1.482 7° 5.6152+1.4257° 6.466 4+1.379 7° 4.888 0.003
B29 40.382 5+4.016 6™ 45.573 0+5.864 9* 38.454 8+6.568 6° 42.481 4+8.762 4 11.770 0.000
B30 67.440 1+6.143 3° 74.229 3+6.008 9* 62.057 9+7.891 9° 72.294 1+£5.211 0* 31.225 0.000
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22 ERSDOWH

T R AE SR KMO K B fE 4208 1, )
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UK L I EY N E S & o7 W o R I N

4 FHEBIEEREH KMO 1 Bartlett 136
Tab.4 The KMO and Bartlett test of

two sets of data matrix

eS| TEEHE

HEZ e

category morphometric data ~ box-truss data
Kaiser-Meyer-Olkin % & 0.931 0.952
BartlettER & B 6 46 5t 5 1 0.000 0.000

ESE S S | 2 €1 TN s /A TR
IR, HT2 A R IR 65.59%, FRAE
{43510 9.77 F1 1.38, PC1 TTERR N 57.46%, 5
HSREEATEIEAE (BEOR), 42 F 48~412
PRI FE TR SR, R WA S AR RRAE 5
PC2 TTRRR N 8.14%, 545 S KN 1 A (AL o]
RO, ZRIT5 AL, A6 Fl A15~A416 & BEAR G,
TRk R P, HUCh & BEEAVA S . L
AR W, PCL AN s 2L B 57,
Hop 3 PSR, PC2 il M S (K 3).
- HERGMH S barbatus
ARG S, biddulphi
i 24860 S. eurystomus
o JRERE M S irregularis
—95% confidence ellipse for S. barbatus
—95% confidence ellipse for S. biddulphi
95% confidence ellipse for S. eurystomus

—95% confidence ellipse for S. irregularis
N T# i {H  loadings data
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Fig. 3 Principal component analysis of morphometric
data for Schizothoracinae
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R ES, Hhosn 24 538 B E e
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TERR 3 B4 (18] 4),

HEh

i)
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—95% confidence ellipse for S. barbatus
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Fig. 4 Principal component analysis of Box-truss data

for Schizothoracinae
23 ZEEHRSH

W ARESN BRI R,
B3 A F0 sR BT R BT A AR 5, Wilks” A A 50
EVEY/INT 0,05, B 3 K0 51 R Fl i 2 RS,
YIRS 2R S FIraRAS I 3 A4 J0 531 o 43 01 i g
T 86.6%. 10.1% Fi1 3.4% HYFh[E] 25 (£ 5).

BERB 5028, A5 Fl A6 Xt 5 R %
1(DF1) 1 Bk R 4 i, 5 0 S e £ {4 35 350 5
A11 Fl A17 %} DF2 STERE A B S, e e 60 288 S 38
FRAE; A7. A3 Fl A1 2 DF3 B9 EE ik B4k, Fr
FSCBCEEAE 43 o R g S . AR K AR R (% 6).
B 2 A 5 pREUR TR T 96.6% IREA 22 57, LU
DF1 J x il . DF2 by e lss B 45 R 5w,
4 Fh LR AR XSy, o 4 £ S B E
faARXT T (K 5).
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5 FIBIEBAFEEF Wilks’ L BRI 5 HTLE
Tab.5 The eigenvalues of functions and results of Wilks’ A tests
HFIE{H  eigenvalues Wilks’ A
Eik LA T E % FR% o AR 56 Wilks” % L] ) AN
function eigenvalues variance cumulative test of function(s) Chi-square s significance
DF1 5.512° 86.6 86.6 DF1 - DF3 0.077 739.498 51 0.000
DF2 0.640° 10.1 96.6 DF2 - DF3 0.502 198.965 32 0.000
DF3 0.215° 34 100.0 DF3 0.823 56.169 15 0.000
A a AT A RT3 ORI Kk 2, RSl
Notes: a. First 3 canonical discriminant functions were used in the analysis, the same as fig.8.
Ro6 HIE&EEMTEIEWHIH R BRI TEE o I JRBZLE S, irregularis
0 2. % G S eurystomus
Tab. 6 The morphometric data contributions to 50 o i: %ﬁéﬁfﬁé %%ﬁs ii: r%clilzélphz
discriminant functions of Schizothoracinae m 4.0 group centroid
e A 25 ¢ s o
AR unction %80 of e
variable DF1 DF2 DF3 % 0 ° ®x?§%§%§;§un?£§ £ Eﬁ
A1 0233 0.145 0.530° E o°; L+ :g‘fi‘&»%gﬂéﬁ%ﬂ :
A2° 0331 0336 0.428° sl ° &“ Xy Ao
A3 0.239 0.333 0.544°
44° 0.256 0.470" 0.283 -50 |
A5 0.736" 0.271 —0.167 . . . . .
46 0.529" 0330 0217 50 -25 0 25 5.0
A7 0.138 0.368 0.561" function 1
A8 0.292 Rl 0.079 B 5 HE&XVSBIEZRLHNDHH<E
A9 0.268 0.394° 0.187 Fig. 5 DFA scatter diagram of morphometric data used
410° 0.359 0.481° 0.252 for Schizothoracinae
All 0.234 0.880° 0.085
e 0.300 0.552" 0.1%6 Ys parbaus=—0.087X,+1.312X,+6.867X5+3.713
3 0,086 0.247" 0010 X;—1.280X5+0.493X—1.077X;—1.129X3—9.186
A4 0311 0.427° 0.158 A XX s MAURTER 41, 43, 45~7, 411
s 0,108 030 0071 FA16~17, ZHEYF, RITDELLE 8 S8
6 0274 025 0234 ARG 23 50, Y fH & R E R ) E W) b
A17 0.154 0.547" 0.144 T AR i S LHLIE 3y 85, 7%’ A
V3 A B R FB R o B RS AT G, o, AR ﬂﬁiﬁ] R 83.7%. PG M) di i O s 2
R NI . 95.8%, mﬁjﬂi’*iﬂiﬁ”ﬂﬁﬁ, H 75.3%;

Notes: *. Denotes the largest correlation between each variable and
discriminant functions; a. this variable is not used in the analysis.

X SR T FU o3 M, 5 0 Hh Y 8 A

TTHRBCR Y
AW I

Y S. irregularis —

SRR A T RE

XyH0.721X5+2.064X,—0.19X,+1.271 Xg—5.41
Y. curystomus=0-602X1+0.937.X,+2.548X3+1.264
X,+0.140X5-0.972X,+0.400X,—1.058 X—2.744
Y. pidauipni=0-246X;=0.135X,+1.221X3+0.002
X,0.350X5—1.468X,+0.274X,—0.042X;—1.868

K
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A S H

~0.682X,-1.066X,~5.734X;-2.342

3%:' 1241 5 LA AP A AR AR R (3R 7)o
AERBIENAT  HEZREYE DFA 43 Hr4h R
FEH, AT 3 AN B R AT A R T AR S, Wilks”
A I RN T 0.05, B3 A4S0 50 bR R B
BWr, BESEE o BRI 3 450 bR 43
MR T 63.3%. 33.0% Fi1 3.7% HIFHE 25 (3% 8).
X 30 THAE 48 2 808 ) 43 Hr £ BH, B2 Al B3
5354 DF3 Fil DF1 stk B, 3% e W) s 55
TR TS50 &% DF2 STk,
R AL B2 A RNIE S KRNI AR 8 (R 9).
DF1 Fll DF2 f# BT 96.3% BUFEAR 2257 (55 8),
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*7 HEEAWSHIRAINSINER
Tab.7 The result of DFA of morphometric data for Schizothoracinae
T
S G20 forecast groups &t
judgment group i LG RE 4] B LA £ R total
S. barbatus S eurystomus S. biddulphi S. irregularis
HIME > 4% (5D =y =243 5! 95.8 (91) 0.0 (0) 42 (4) 0.0 (0) 100.0 (95)
initial grouping (count) S. barbatus
FI5 1.4(1) 82.2 (60) 9.6 (7) 6.8 (5) 100.0 (73)
S. eurystomus
5 KNG 52(5) 19.6 (19) 75.3 (73) 0.0 (0) 100.0 (97)
S. biddulphi
HEHM 0 0.0 (0) 57Q2) 0.0 (0) 94.3 (33) 100.0 (35)
S. irregularis
X X IHGE% (5D |=y=2431 7! 94.7 (90) 0.0 (0) 53(5) 0.0 (0) 100.0 (95)
cross-validation (count) S. barbatus
405 1.4 (1) 79.5 (58) 11.0 (8) 8.2 (6) 100.0 (73)
S eurystomus
& KRG 1 8.2 (8) 19.6 (19) 72.2 (70) 0.0 (0) 100.0 (97)
S. biddulphi
JEZ4IE 1 0.0 (0) 57(2) 0.0 (0) 94.3 (33) 100.0 (35)
S irregularis
=8 FIRRBAFHEET Wilks® A 56 534745
Tab. 8 Eigenvalues of functions and results of Wilks’ A tests
HFHIE(E  eigenvalues Wilks® A
R RHE(E T 7% FH% B A 58 Wilks” A 7 d BEME
function eigenvalues variance cumulative test of function Hiks Chi-square ! significance
DF1 1.620° 63.3 63.3 DF1 - DF3 0.189 229.877 18 0.000
DF2 0.845° 33.0 96.3 DF2 - DF3 0.495 96.939 10 0.000
DF3 0.094* 3.7 100.0 0.914 12.450 4 0.014

Il 2 AR B HBOR L, SR o, 4 FhdE
HEZL P T4 MO S, IR 240 i 5 3 LR
T ARG (] 6).
XPHE SRS W EAT 30 o0 M, K BT O 16 1) 6 4
AR ST AR, RS A
—0.256X"110.21 LY’ +0.976X5+0.371.X

S. irregulariv:
0.800X'5—0.497X"s—10.564

Y's. eurysiomus=0-435X'1+10.695X,~20.387.X "5~

0.656X",+10.255X"s+10.305X"—20.936
Y's piddutpni=—10.171X",

10.217X,+0.511.X5—0.861.X"c—20.262
Y's parbas=20.640X",

20.654X",—10.462X's+10.158X's—50.025

KL, X ~Xs SR EMER B1~3. BS. B7. BI16,
HE SRR W) 18 43 2 IE W6 R K 75.7%, 28 LI

UERLIIR A 70.8%, o JF SN £0 50 ) i 2l R b g
4 90.9%, JEEHEMEAM, 12 57.5%; 5o, X

I8 WK ZY 06 f00F0 5 S48 0 2 Rl AN AEFE iR I B 4
(£ 10),
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—0.144X",—10.099.X";+

~20.355X",+40.078 X"~

24 BAESHT

FE T4 [8] Pearson AH G 1Y R G R 2K 73 Wr 4
RWoR, 28R AR R L LA AERL, Y55k 2
Koy, HhE R0 A —3, HHRARN
i SRR E e E s LR T, S0
ik (K7, & 8).

3 e
3.1 HIRARITEE

TR AR HE AN, 2 S RE A R A
T AR B A P2 . SR TR S R e
RSB AR LW R THEZEE . T,
T X — B 4 32 2t R AE SRR S RO B
Z, AR EICA . 1Ak, HEAREEERIET
IR B LR E, Bl ] HoA —E A SeHE,
W2 B RT REA i Ak R BE 0 AR DL T A 24 A0 B 4 175
Do TEMRRERNIEI 22 507 10, JE AR S Wy 22 57
W aim, ZEA R THEREE . A,
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9 ARG AEZR BRI IR & B A Ak =R
Tab.9 Box-truss data contributions to

discriminant functions of Schizothoracinae

FI 5] R K
A function
variable DF1 DF2 DF3
Bl 0.480 0.638° 0.239
B2 0.250 0.732° 0.610
B3 0.648" 0.323 0.384
B4° 0.367° 0.238 0.180
B5 -0.031 0.484" 0.301
B6" 00.317 0.662° 0.152
B7 0.200 0.698" -0.007
B8’ 0.168 0.693" 0.065
B9 0.095 0.570° 0.078
B10° 0.152 0.544" 0.114
B11° 0.327 0.561" 0.106
B12° 0.371 0.635 0.311
B13° 0.410 0.563" 0.140
B14° 0.425 0.622° 0.112
B15° 0.407 0.585" 0.094
B16 0.349 0.678" —0.079
B17° 0.217 0.611" —0.094
B18" 0.140 0.529 —0.010
B19® 0.217 0.573" 0.108
B20° 0.269 0.650° 0.202
B21° 0.257 0.346 0.083
B22° 0.234 0.508" 0.078
B23° 0.248 0.449° 0.102
B24° 0.201 0.407" 0.177
B25° 0.272 0.357" 0.097
B26" 0.238 0.463" 0.080
B27° 0.330 0.458" -0.074
B28" 0.222 0.437 0.047
B29® 0.312 0.575 0.207
B30° 0.418 0.557" 0.341

e o AR RRME )l KR R B R XA SR . b AR
AEHTR A

Notes: *. Denotes the largest correlation between each variable and
discriminant functions. b. This variable is not used in the analysis.

HE SR EG s S (SRR S vy B A S 4B 4R, M
T A HHE B B 0 e B AN A A8 R B s, T
LU AHMEART, Fdn 4k B i 1R T BRAE AT Ak
HEIECHE  RERE T o R IR AR AR O T 2 i Y
18 D8} (Eleutheronema rhadinum) FEE X 43 W WF 78
R, JUDES I EEAR GRS TR

R E K7 2: 2 E /) sponsored by China Society of Fisheries

ARGt S, irregularis
HZg M S. eurystomus
EAZG S biddulphi

: S. barbatus
p centroid
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function 1
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Fig. 6 DFA scatter diagram of Box-truss data

used for Schizothoracinae
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4 Fh L IE 10 ] 22 F S HCR I E W22 2 X
IR . RS . AT E . B A X
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0 2% J2 5 3% ARV KRR 55 L JIr 35 17 1) 7K A R R % VAR
K, AR BRI T A 1028 HE A T A /N D K ek
)2 RBARAN T, ] R R Lk, R
e AT 7K 3 A R B IR 2R, A 0 2 R BRI
R 1300~2 700 m™, {H XA B 4 Fhd g 4 )2
W LA T 2.341~2.380, AR K & 4k
Pt DX ) 3 LA 500t R £ 2T A AR, (RS,
RAE— R L EIE T 2408 fa 23k B 0 A A7 A6 B
SRS, SHCEEFE IR RE KR —)E
PR 446 K 22 B0 174 32 A 8, B VA A v R g AR P
MWL —3 . TR T B 22 R, B
WM S 2 S 1) 2 PR 28 R 5 66 15 R 6 11 A XA
[ JE KT 225 FEEAE T BF(B6) 5 CG(B16)(# 3)].
0T 88 5P, MR R R B, A
B REMRESZ S5aEEKAE, HEAE
T G RGN 1) 22 5 0T B S LR B B R B A OG
IZAOTE 2N 0N, 7 B R 3 o
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F 10 HPFEAIERBURH A D LER
Tab. 10 Result of DFA of Box-truss data for Schizothoracinae
TR
Sl 5 4 forecast groups AR
judgment group 5 AU 1 HRE  BEAREE RS total
S. barbatus S. eurystomus S. biddulphi S. irregularis
WG 5> 4% (50 BIEZ 57.5 (23) 10.0 (4) 20.0 (8) 12.5 (5) 100.0 (40)
initial grouping (count) S. barbatus
P mELY 75N 10.0 (3) 83.3 (25) 33(1) 33(1) 100.0 (30)
S. eurystomus
AR E 11.5 (6) 9.6 (5) 78.8 (41) 0.0 (0) 100.0 (52)
S. biddulphi
=235 45 (1) 45 (1) 0.0 (0) 90.9 (20) 100.0 (22)
S. irregularis
X X IHGE% (5D BEIRZE & 50.0 (20) 12.5 (5) 22.5(9) 15.0 (6) 100.0 (40)
cross-validation (count) S. barbatus
ARE <3 5i] 10.0 (3) 80.0 (24) 6.7 (2) 33 (1) 100.0 (30)
S. eurystomus
B2 il N3 KR 13.5(7) 11.5 (6) 75.0 (39) 0.0 (0) 100.0 (52)
S. biddulphi
=2 375 9.1(2) 4.5 (1) 0.0 (0) 86.4 (19) 100.0 (22)
S. irregularis
5 10 15 20 25 0 5 10 15 20 25

0
R 1 T

S. irregularis

HHARRGER 3
S. biddulphi

THRMER 2
S. eurystomus

HER RS

S. barbatus
E7 HEGXBSHBELRITE

Fig. 7 Cluster analysis diagram of Schizothoracinae

| I

4

based on morphometric data
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£ 2 A B 7 7 e D R A e i P L B R R A
IR FAREHE )T B A0 N KR, 2
P AR LRI SRR, (E i T8 RGP 32
IR R/, HRE AR AT AR R A B
B DS, mTRELR B I AR Ao ) 3R 3R AR, PRI
B ] 2RI 40 28 Sk AR 25 1 J 35 25 S m] B BRI £
KA, MR 0 2R ML HIEC
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Yy RnREBE, GE 0 R AW ATR IR O, B
AR A R ROK A R PR A Y, R
S 0 E R A UK A A Y, R
HE f0 Er P B AN () Wl RE R i A H: 1 2422 S i 2 58
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Fig. 8 Cluster analysis diagram of Schizothoracinae

|

4

based on Box-truss data
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SR R — AR ARPW, HTR
(R BE-JB -T2 2 BA R E, HETIRESR2E
RYAE)m M UL W R oT e A, RISRR
TFH#HJE H (Cypriniformes) #%} (Cyprinidae) 245 fa
R g, kS 5 R R R TR A5
2% A T B A oK T a2 A A 5T i b 2418
g, KMRFE R A E, mMls kK
P PR AN S 2 A s, BRI BRI
ARHENT R 53 B HTT L, He 55 5 g g 45
BT LORLARBE R 1 43 B 45 SRR SRR Rt 25 1Y
WIER sy Wi, stHATMS, 274 r5E
P IR G o0 b R il T o0 2R e U A A T,
HEIPr B T HEARRGE LB RZHET
— A E LR IEN > FhRiC, AXRERON BE R
B ARG LB RR, B Z kX IE
SEE, BOMRE N R RGEBITRIE S E AR,
J& SLAR IR TR 45 A R RS N DD s 5 R AR
A B AV RELE )
A R 2H I Py 25 2 Bl 5 455 oA

(fE# R AL LR A Al i K )
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Comparative analysis of multivariate morphology of four species of
Schizothoracinae in the Yarkand River basin of Xinjiang

LIU Hong, NIU Jiangong, HU Jiangwei, HAYSA Ayelhan, XIAN Yulan,
HE Jiangtao, CAI Lingang, ZHANG Renming "

(Xinjiang Fishery Research Institute, Scientific Observing and Experimental Station of Fishery Resources and Environment in
Northwest China, Ministry of Agriculture, Urumgi 830000, China)

Abstract: The Yarkand River is located on the western edge of the Tarim Basin in southwestern Xinjiang, and the
longest source of the Tarim River. Affected by the uplift of the Qinghai-Tibet Plateau at the end of the Tertiary
Period, this waters gradually formed a unique fish population structure, with Schizothoracinae as its typical repres-
entative species. Typical representatives of Schizothoracinae included Schizothorax irregularis, S. eurystomus,
S. biddulphi and S. barbatus. The four common Schizothoracinae are highly similar in appearance, and the count-
able and measurable traits are mostly crossed. Affected by work experience and cognition, the four species are
prone to misjudgment in the identification, and many scholars often question this classification system. This paper
intends to establish a discrimination system for Schizothoracinae identification through comparing traditional
morphometric and Box-truss data system, and provide reference and information for subsequent research. The dif-
ferences among the species of Schizothoracinae (4 species, 494 individuals, 48 groups of parameters) were detec-
ted through ANOVA, PCA, DFA and Cluster Analysis. The results of ANOVA showed that 9 parameters were sig-
nificantly different in the 4 species of Schizothoracinae at the same time (P<0.05), and the difference was mainly
located in the head, front trunk and rear trunk of the fish. PCA results showed that there was significant difference
in PC1 axis between S. barbatus and S. irregularis based on the morphological data, which is mainly represented
the head characteristics. However, the results of the Box-truss data showed that the difference between S. bid-
dulphi and S. eurystomus mainly reflected in the rear trunk. The 8 and 6 main parameters were selected to estab-
lish the discriminant formulas for two data structures, and the initial discrimination success rates reached 85.7%
and 75.7%, respectively. The cluster analysis results showed that the two data systems are divided into two
branches, among which S. barbatus is a separate group, the S. biddulphi and S. irregularis are closer in morpho-
logy, followed by S. eurystomus. The using of multivariate statistical methods can better distinguish the four
Schizothoracinae species in the Yarkand River Basin, and the morphological data performed better than the Box-
truss data by contrasting two data systems. However, there is still confused distinguish characteristic in species
identification. These findings can be used to quickly verify the Schizothoracinae that are difficult to accurately
identify based on the lip characteristics, and would accumulate basic data to provide a reference for follow-up
research.
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