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D2/cm 0.71140.085 0. 804+0. 080 1.094+0. 156 0.70640.098 1. 644
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1 2 3 4 5 6 7
L/L1 0. 286 0.113 0. 339 0.362 0. 139 0.332 —0. 039
H1/L1 0.167 —0.418 0. 629 0.273 —0. 005 0.024 0. 001
L2/L1 0.123 0. 653 —0.030 0. 494 0.225 0.079 —0.005
L3/L1 0.775 —0. 042 —0. 009 —0. 063 —0.121 0. 150 —0.125
D3/L1 0. 288 —0.031 —0.024 —0.096 0. 368 0.125 0.033
D4/L1 0. 540 0. 364 0. 330 —0.108 —0.094 —0.353 0.025
D5/L1 0.726 —0. 368 —0. 057 0.033 0.013 —0.101 0.029
D6/L1 0.729 —0. 040 0. 058 —0. 300 0. 250 0. 063 0.021
D7/L1 0.010 0. 087 —0.032 0.048 0. 081 0. 107 0.911
D8/L1 0.225 0.297 0. 169 —0.428 0. 540 0. 144 0. 006
D9/L1 0. 159 0.182 0.053 —0.089 —0. 045 —0.163 —0.216
D10/L1 0.752 —0. 087 —0.015 —0.041 —0.039 —0. 203 0. 055
D11/L1 0. 609 0. 094 —0.099 —0.060 —0. 388 0. 091 0.137
D12/L1 0.528 —0. 666 0.113 0. 064 0. 150 —0.105 0. 040
D13/L1 0. 439 —0.571 —0.075 0. 004 0. 306 —0.217 0.013
D14/L1 0.793 —0.215 0. 101 0. 056 —0.096 —0.072 0.063
D15/L1 0. 207 —0.018 0. 007 —0. 201 —0.181 0. 505 —0.020
D16/L2 0. 815 —0.032 —o0.101 —0.058 —0. 284 0. 137 —0.002
D17/L1 0. 608 —0. 363 0. 008 —0.041 —0.174 0.127 0.103
D18/L1 0.767 0.197 —0.196 0. 034 0. 048 0.117 —0.091
D19/L1 0. 608 0. 509 —0.313 0. 280 0. 129 0. 035 —0.020
D20/L4 0. 001 0. 502 —0. 080 0.573 0.179 0. 000 —0.025
D21/L1 0. 648 0. 252 —0. 382 0.323 0.178 —0.033 —0.076
D22/L1 0.579 —0.086 —0.142 0. 366 0. 039 —0. 268 0. 000
D23/L1 0.573 0. 264 0. 068 —0.203 —0. 230 0.183 —0.131
T —0.138 —0. 836 0.017 0. 388 0. 083 0.121 —0.016
D2/L1 0. 084 —0.014 0. 604 0. 284 —0.035 0. 076 —0.082
W1/L1 —0.092 —0.009 0. 589 0.453 —0.275 0.015 0.013
H2/L1 0.241 0. 470 0.571 —0.107 —0. 035 —0. 267 0.152
L4/L1 0.132 —0. 211 0. 560 —0. 267 0. 403 0.129 —0.103
D1/L1 0. 154 0. 700 0. 364 —0. 254 —0. 050 —0.139 0. 026
w2/L1 0. 003 0. 275 0.133 0.119 —0.002 0.277 0. 036
TR E/ % 23.50/ 13. 121 7. 895 6.569 4.373 3. 379 3.155
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Analysis of Morphological Variation Among Four Geographic

Populations of Protosalanx hyalocranius in China

ZHOU Yan-feng, XU Dong-po, FANG Di-an, YOU Yang

Freshwater Fisheries Research Center/ Key Laboratory of Ecological Environment and Resources of Inland Fisheries ,

Chinese Academy of Fishery Sciences, Wuxi Jiangsu 214081, China

Abstract: Geographic variation of thirty-two morphological traits and the body mass of Protosalanx hya-
locranius was analyzed with multivariate analysis. Four wild populations collected from Taihu Lake be-
tween Jiangsu and Zhejiang (TH), Hongzehu Lake in Jiangsu (HZ), Lianhuanhu Lake in Heilongjiang
(LH) and Shitoukoumen Reservoir in Jilin (ST) were surveyed. Cluster analysis revealed that the ST
stock was most closely related to the LH stock, and that the ST stock was most distantly related to the
TH stock. Principal component analysis indicated that torso-related parameters had great influence on the
inter-population differences and that the cumulative variance contribution ratio was 62. 00% in terms of the
seven principal components and 44. 52% in terms of the three principal components for populations, thus
suggesting that Principal Component 3 was the inflection point. In stepwise discriminant analysis, the total
accuracy rate for the populations was 79. 80 % ,the accuracy rate being lowest for the ST stock (64 %) and
highest for the TH stock (94. 30%). All the above analyses indicated that some morphological differences
have occurred among the four populations of P. hyalocranius, which are therefore characterized as sub-
species.
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