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Tab. 1 Sampling sities, numbers and standard length of Sinibotia reevesae and S. superciliaris

A+ Standard length (mm)

WyFhSpecies %5 Code KAEHiSampling localities FEAFSample
P N e P FYJ{E Average [ {ERange
5 Vb BBk Simiboti No.1 KA RMIEIL T P B (201146 H) 39 78.85+15.12  47.14—118.56
o, VNV D inibotia reevesae VD N, e
e No.2 WAL SORTEL BT B (20165E6 1) 30 102.3848.65  75.40—113.84
No.3 SVPTIK R H EB(20099:5H) 38 97.08+7.97 81.86—111.14
. o o No.4 KIT/K R H IR FE (200948 A) 38 98.69+11.16 81.22—125.60
rh £ YD Sinibotia superciliaris e
No.5 WAL SR B B (20114E6 1) 47 90.90£12.39 64.22—113.26
No.6 KITSRIT B B (20164F6 H) 18 92.6148.25  75.32—105.72

K1 R BRI R R

Fig. 1 Morphometric measurements of the samples
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Eleven general characters: SL. Standard length; HL. Head length; SnL. Snout length. CPL. Length of caudal peduncle; ED. Eye diameter;
BD. Body depth; CPD. Depth of caudal peduncle; EHL. Head length after eyes; IW. Interoribital width; MBL. Length of maxillary barbell;
RBL. Length of rostral barbel; b. Ten landmarks 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; 20 truss parameter measurements are the
distances between the two of 10 landmark points, e.g., D;_, denotes the distance between landmark point 1 and 2
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Tab.2 Proportional characters for Sinibotia reevesae and S. superciliaris (Means+SD)

GEAR YDk Sinibotia reevesae

th48yb i Sinibotia superciliaris

Pt Character No. 1 No.2 No. 3 No. 4 No. 5 No. 6
&= Body depth ~1.62+0.19 ~1.4040.08  —1.6740.12 -1.63#0.12 -1.59+0.09 —1.53+0.12
3k Head length -1.30+0.13 —-1.32+0.05 -1.16£0.73  -1.334£0.16 —1.2840.08 —1.31+0.09
)+ Snout length —-2.01+0.37 —-1.96+0.06 —2.09+0.50 —2.14+0.33 —1.99+0.13 —1.94+0.06
HR 42 Eye eiameter -3.3240.16 —-3.5540.12 —3.40+0.22 -3.65+0.43 -3.43+£0.21 -3.47+0.15
AR [7] ¥ Interorbital width -2.35+0.68 —2.49+0.10 —2.4740.75 -2.674030 -2.5740.09 -2.49+0.16
iR J5 3k {Head length after eyes -2.26+0.22 ~2.3240.12 —2.2140.15 —2.09+0.50 -2.17+0.40 -2.33+0.18
W25 Length of rostral barbel —2.8740.21 —2.83+0.09 —3.08£0.20 -3.05+0.22 -2.76+0.17 -2.89+0.14
A2 Length of maxillary barbel -2.84+0.19 -2.91+0.13 -2.914045 -2.87+0.27 -2.80£0.15 -2.92+0.11
FEMiK Length of caudal peduncle -2.21+0.41 —1.98+0.36 —2.35£0.37 -1.93+£0.31 -1.74+0.09 —1.88+0.20
Wi Depth of caudal peduncle —1.98+0.38 —1.86+0.07 —1.86+0.75 -1.95+0.37 -1.94+0.08 —-1.91+0.05
D1-2 Distance between point 1 and 2 -1.21£0.13 —1.46+1.02 -1.12£0.75 -1.28+£0.08 -1.25+0.09 -1.25+0.04
D1-3 Distance between point 1 and 3 —1.30+0.51 —1.15+0.28 -1.19£0.13 -1.23+0.19 -1.28+0.12 -1.19+0.09
D1-4 Distance between point 1 and 4 -1.91+0.33 -1.95+0.36 -1.7240.82  -1.96+0.22 -1.85+£0.10 —1.84+0.11
D2-4 Distance between point 2 and 4 -1.50+0.44 —-1.51£0.30 -1.27£0.15 -1.33+£0.10 -1.44+0.11 -1.46+0.07
D3-4 Distance between point 3 and 4 —0.93+0.17 —0.87+0.04 —1.08+£0.47 -1.00+£0.23 —0.99+0.20 —0.92+0.07
D3-5 Distance between point 3 and 5 -0.15+0.76 -0.23+0.07 -0.2740.22 -0.28+0.22 -0.27+0.11 -0.24+0.05
D3-6 Distance between point 3 and 6 —-1.32+0.76 —-1.50+0.09 -1.37+0.35 —-1.44+0.29 -1.46+0.19 -1.47+0.12
D4-5 Distance between point 4 and 5 —0.42+0.76 —0.53+0.07 —0.57£0.15 -0.58+0.15 —0.53+£0.05 —0.54+0.04
D4-6 Distance between point 4 and 6 -1.06+0.15 -1.12+0.07 -1.1440.12  -1.214£0.23 -1.12+0.12 -1.17+0.10
D5-6 Distance between point 5 and 6 —-1.1240.15 —1.12+0.04 -1.1740.29 -1.17+0.30 -1.21+0.26 —1.15+0.05
D5-7 Distance between point 5 and 7 —2.63+0.21 —2.65+0.14 -2.67+0.33  -2.65+0.27 -2.50+0.51 -2.50+0.21
D5-8 Distance between point 5 and 8 —1.48+0.16 -1.53+0.31 -1.5240.95 -1.51+£0.45 -1.5240.08 —1.50+0.07
D6-7 Distance between point 6 and 7 —1.04+0.14 —-1.02+0.06 —0.91+0.78 —1.08+0.22 -1.07+0.19 —1.04+0.08
D6-8 Distance between point 6 and 8 —2.09+0.18 —2.08+0.13 -2.074£0.18 -2.02+0.22 -2.09+0.13 —2.13£0.12
D7-8 Distance between point 7 and 8 —-1.38+0.22 -1.39+0.06 -1.3140.85 -1.46+0.17 -1.42+0.14 —1.40+0.06
D7-9 Distance between point 7 and 9 -1.97+0.15 —2.10+0.13 -1.75+0.80 -1.98+0.47 -2.05+0.32 —2.06+0.17
D7-10 Distance between point 7 and 10 —-1.63+0.14 —1.75+0.46 —1.54+0.24 -1.63+0.18 -1.63+0.12 —1.67+0.05
D8-9 Distance between point 8 and 9 -1.03+0.12 -1.10+0.11 -1.05£0.09 -1.05£0.06 -1.05+0.09 —1.06+0.04
D8-10 Distance between point 8 and 10 —1.15+0.34 —1.23+0.15 -1.15+0.16 —1.26+0.52 -1.17+0.14 -1.17+0.04
D9-10 Distance between point 9 and 10 -1.91+0.18 —1.86+0.08 —-1.8740.44 -1.98+0.31 -1.9140.26 -1.95+0.10
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Tab. 3 The variance analysis of characteristic parameters for Sinibotia reevesae and S. superciliaris

. Z4j(Parameter

FEAR Character SS (Stdev Square) MS (Mean Square) F P
A= Body depth 0.453 0.453 2.054 0.153
3k Head length 0.667 0.222 1.003  0.393
14 Snout length 0.807 0.269 1217 0305
f4ZEye eiameter 1.208 0.604 2771 0.650
AR [] ¥ Interorbital width 1.143 0.381 1.737  0.161
iR J5 3k KHead length after eyes 1.205 0.301 1.368 0.246
W)ZBiHLength of rostral barbel 2.073 2.073 9.743  0.002
20K Length of maxillary barbel 0.227 0.076 0.338 0.798
K Length of caudal peduncle 1.078 0.359 1.636  0.182
FetfriDepth of caudal peduncle 4.273 1.068 5.207  0.001
D1-2 Distance between point 1 and 2 1.474 0.491 2.257  0.083
D1-3 Distance between point 1 and 3 2.153 0.718 3.347  0.020
D1-4 Distance between point 1 and 4 0.637 0.212 0.957 0414
D2-4 Distance between point 2 and 4 0.911 0.304 1.377  0.251
D3-4 Distance between point 3 and 4 2.856 0.952 4.512  0.004
D3-5 Distance between point 3 and 5 0.218 0.218 0.983 0.323
D3-6 Distance between point 3 and 6 0.899 0.300 1.358  0.257
D4-5 Distance between point 4 and 5 0.025 0.025 0.113  0.737
DA4-6 Distance between point 4 and 6 0.176 0.088 0396 0.674
D5-6 Distance between point 5 and 6 0.42 0.21 0.946  0.390
D5-7 Distance between point 5 and 7 0.37 0.092 0412 0.800
D5-8 Distance between point 5 and 8 0.662 0.132 0.591  0.707
D6-7 Distance between point 6 and 7 0.499 0.166 0.748 0.525
D6-8 Distance between point 6 and 8 0.04 0.04 0.189 0.627
D7-8 Distance between point 7 and 8 0.667 0.167 0.748  0.560
D7-9 Distance between point 7 and 9 3.166 0.792 3.76 0.006
D7-10 Distance between point 7 and 10 0.899 0.3 1.358  0.257
D8-9 Distance between point 8 and 9 0.107 0.107 0.479  0.490
D8-10 Distance between point 8 and 10 0.828 0.276 1.249  0.293
D9-10 Distance between point 9 and 10 1.645 0.823 3.811  0.024
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Tab.4 Loadings of components matrix and contributions on principal components to total variance of principal component analysis

=E il 43 Principal components

4R Character " 5 3 1 p p p ” 9 10 1
D3-5 Distance between point 3 and 5 0.837 0.032 0.015 0.12 0.092 —0.071 —0.055 0.078 0.107 0.065 —0.117
D5-6 Distance between point 5 and 6 0.830 0.063 0.149 —0.051 -0.03 0.06 0.087 0.063 -0.11 -0.008 0.136
D4-5 Distance between point 4 and 5 0.744 023 -0.033 0.106 0.176 —0.053 -0.06 —0.077 0.021 0.072 0.059
D9-10 Distance between point 9 and 10 —0.669 0.388 —-0.058 0.126 0.173 0.045 —0.041 0.055 0.125 0.109 —0.234
K Snout length 0.579 —0.043 0.03 -0.144 0.139 -0.218 0203 0.083 0.019 0.016 —0.392
D1-3 Distance between point 1 and 3 0.468 0.024 0.038 0426 0.304 —0.247 -0.377 —0.144 0.026 0.091 0.081
D8-9 Distance between point 8 and 9 0.433 0.322 0.319 —0.006 —0.314 0.307 0.048 —0.083 —0.032 —0.044 0.045
D6-7 Distance between point 6 and 7 0.422 0.048 0209 0.052 -0.101 0.007 —0.045 0.155 0.023 0.144 0.146
i Body depth 0263 0.593 -0.397 0.109 0269 0.105 0.031 0.101 —0.039 0.035 0.13
#iZ K Length of maxillary barbel -0.175 0.574 0235 -04 -0262 —0.166 —0.356 —0.152 0.009 0.076 —0.075
25K Length of rostral barbel 0.150 0.529 -0.104 —0.515 0226 -0.06 0.062 0.116 0.162 —0.211 0.104
D3-4 Distance between point 3 and 4 —0.120 0.368 —0.105 0.043 0288 0.125 —0.100 —0.129 —0.335 —0.04 -0.015
JEMi K Length of caudal peduncle 0.151 0.457 —0.551 0.06 -0.014 0.015 —0.105 —0.17  0.098 —0.246 0.141
iR #£Eye eiameter 0299 0.303 0519 —0.147 0.172 —0.14  0.176 0.018 0228 —0.241 —0.148
D7-8 Distance between point 7 and 8 0.106 0.326 0.391 —0.31 -0.275 —0.244 —0.338 —0.155 —0.295 0.056 —0.107
D2-4 Distance between point 2 and 4 0.013 0.281 0.397 0.449 —0.098 0.015 0.186 —0.116 0.279 0.193 —0.212
D1-2 Distance between point 1 and 2 035  0.193 0272 0.412 0.293 -0.306 —0.13 -0.069 —0.063 —0.143 0.020
skK:-Head length 0212 —0.076 0233 0.289 —0.121 —0.119 0.13  0.031 —0.029 —0.008 —0.111
AR J5 3k K Head length after eyes 0268 0.236 —0.213 0.329 —0.574 —0.181 0.085 0.029 —0.002 —0.056 —0.067
D5-7 Distance between point 5 and 7 0.079 0.126 —-0.233 —0.237 -0.214 0.468 —0.034 —0.01 0315 0.345 -0.17
D8-10 Distance between point 8 and 10 0.388 —0.111 0.377 —0.09  0.346 0.398 —0.112 —0.163 0.149 —0.053 0.075
D5-8 Distance between point 5 and 8 —-0.073 0.282 —0.195 0.084 —0.273 —0.376 0.23  0.266 —0.167 0.161 0216
D7-9 Distance between point 7 and 9 —0.048 —0.031 0.173 0.255 -0.059 0.319 —0.399 0.454 —0.186 —0.147 0.063
JEMiEiDepth of caudal peduncle -0.079 0.223 0.043 0.087 0.091 —0.069 0208 0.415 0.179 —0.282 —0.100
D7-10 Distance between point7 and 10 —0.285 0.194 0.195 0.244 0223 0.300 —0.305 0.336 0.156 —0.112 0.146
D3-6 Distance between point 3 and 6 0252 0.07 0315 —0.078 0.099 0.108 0.326 —0.086 —0.432 0.171 0.315
D4-6 Distance between point 4 and 6 0.189 031 0.1 0.042 0.058 0.344 0386 0.149 —0.411 —0.103 —0.240
AR 6] P Interorbital width —0.049 0.051 0.097 —0.217 0294 —0.187 -0.104 0.519 0.036 0.572 0.05
D6-8 Distance between point 6 and 8 0359 0.362 —0.097 0.352 0.093 0.207 0.122 —0.261 —0.028 0.368 —0.054
D1-4 Distance between point 1 and 4 —0.055 0.112 0284 0.006 —0.065 —0.068 0301 —0.116 0381 0.028 0.543
BTk Variance (%) 14317 8.135 6.607 5.847 5.083 4.741 4372 3948 3.855 3511 3.324

11 5Tk # Cumulative variance (%) 14.317 22.452 29.058 34.906 39.989 44.73 49.102 53.05 56.905 60.416 63.74
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EFEEDHE  ARAEKIEABEA R

NI Bl R R K R IR B A A 15 7 5K, dE b
H 2B AR AR S 2R, Xt 2 X A R i — A
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PR 7 TH B AAL(EE 5), 15 3 (R 58 A ) 2 0
fEZE S+ B R, HARWR : @O A b i 2 3 2
B 71 CEIIME N6 T80KD) 2 £ - T AR VD Sk (V- 2 ME N
3230%%), BRI A PR AF 7 v B A b dORE o B B R /D
TV, @R IR EE S A T rh ARV SR BN
IR HK S () 5P B A B AR 245 T S AR VD 8K, (HL 50 AL e
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Fig. 2 Three dimensional distribution of D3-5, D4-5 and D5-6 for
Sinibotia reevesae and S. superciliaris
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Tab. 5 The ecology and reproductive characteristics of Sinibotia reevesae and S. superciliaris
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MORPHOLOGICAL VARIATION BETWEEN SINIBOTIA SUPERCILIARIS AND
SINIBOTIA REEVESAE WITH NOTES ON THEIR VALIDITIES

XU Dan-Dan', WANG Zhi-Jian’, WANG Yong-Ming', PENG Min-Rui', XIE Bi-Wen', HE Xue-Fu’ and LI Bin'

(1. Key Laboratory of Sichuan Province for Fishes Conservation and Utilization in the Upper Reaches of the Yangtze River, School
of Life Sciences, Neijiang Normal University, Neijiang 641100, China; 2. Key Laboratory of Freshwater Fish Reproduction and
Development (Ministry of Education), Southwest University, Chongging 400715, China)

Abstract: Sinibotia reevesae and Sinibotia superciliaris are endemic fish with similar morphology that live only in the
upper reaches of the Yangtze River. The current study assessed 10 traditional morphological parameters and 20 truss
network features of 210 specimens from these two species using traditional taxonomy method and biological characteri-
stics. 69 specimens of S. reevesae were collected from Zizhong section of the Tuojiang River, a tributary river of the
Yangtze River and 141 specimens of S. superciliaris were collected from Zizhong section of the Tuojiang River, Yibin
and Nanxi section of the Yangtze River. PCA analysis could not distinguish morphological difference of these two spe-
cies, although there were significant differences in other aspects, such as the height of caudal peduncle, the length of
rostral barbel, the distance of D1-3 (from the pectoral fin base to the origin of pelvic fin base), D7-9 (from the end of
anal fin base to the ventral origin of caudal fin base) and D9-10 (from the ventral origin of caudal fin base to the dorsal
origin of caudal fin base). The S. reevesae and S. superciliaris should be considered as separate species based on chara-
cteristics of the reproductive biology. Appropriate evaluation criteria should be chosen to evaluate the species validi-
ties while use truss network features, and the data analysis should combine with the biological characteristics of species.

Key words: Sinibotia reevesae; Sinibotia superciliaris; Framework character method; Morphological variations



