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Morphological Comparison and Discriminating Analysis in Native American
Freshwater Mussel Potamilus alatus and Chinese Freshwater Pearl
Mussels Hyriopsis cumingii and Cristaria plicata
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Abstract The valve morphology of American freshwater mussel Potamilus alatus was studied and compared with
Chinese freshwater pearl mussels Hyriopsis cumingii and Cristaria plicata . The principle components analysis was used
to analyze the differences in three species resulted in generating tow principal components. The contributory rates of
two principal components were 66.9% and 33.1% respectively. Furthermore six dominant features were selected
from eleven ones by stepwise discriminating analysis and were used to built the discriminating functions for three
freshwater pearl mussels. The synthetic identification accuracy was also determined to be 100% in this study.
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Fig. 1 Morphological measurements of

Pink Heelsplitter
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Fig. 2 Internal shell characters of Pink Heelsplitter
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Table 1 Descriptive statistics of six quantity characters for three freshwater pearl mussels

g cm cm cm cm
Species Shell weight Shell thickness Shell length Shell height Shell width
P. alatus 150.91 + 37.55 0.39+0.08 14.72 +1.07 7.59+0.54 4.29+0.43
C. plicata 85.38+64.82 0.20+0.10 14.89+2.97 8.08+1.64 4.39+0.91
H. cunimgii 101.20 +61.30 0.24+0.14 14.35+2.74 7.21+1.62 3.83+1.02
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Fig. 3 The correlate relationship between shell
2 weight and length of three mussels
a. b. c.
a. Potamilus alatus b. Cristaria plicata

c. Hyriopsis cumingii .
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Table 2 Morphological comparison of three freshwater pearl mussels
Speices Shell colour Umbo situation Shell shape Left shell Right shell Nacreous layer
11 2 2
H. cunimgii 1/5 2 1
11 1 1
C. plicata 1/6 1 1
2 2
P. alatus 1/4.4 2 1
2.2 3 1 2
3 3
W AB Table 3 Loadings of two principal components of eleven
0
OH SW ST characters of three freshwater pearl mussels and their
4 contributive proportion
Character 1 PC1 2 pPC2
ST/AB 0.006 1.000
1 Wo =16.04 x AB +8.76 x OH + OH/AB 0.907 0.420
26.94x SW +107.34x ST-309.64 R =0.922 SW/AB 0.794 0.608
OA/AB 1.000 -0.025
2 W,=14.84x AB+2.53 x OH — OB/AB _0.851 0.5
6.98 x SW+213.02x ST -167.34 R =0.936 OC/AB 0.997 0.074
3 W, =5.19x AB + 7.8 x OH OD/AB - 0.936 -0.352
OE/AB 0.142 0.990
-0.194 x SW + 226.58 x ST - 78.82 R = FA/AB 0.889 0.458
0.971 FB/AB -0.171 -0.985
F 3 FG/AB -0.216 -0.977
Contributive proportion 0.669 0.331
P <0.001
>0.85
2.3 1 Back font shows that loading value exceeds 0.85.
PC1 PC2
3 PC1 66.90% P2 23 1
33.10% 6
100% PC1 ST/ 7.329 3.405
AB OE/AB FB/AB FG/AB 4 7 P<0.001  Fisher
79%  FA/AB 3
PC2 4 Yp, = —265.766X, + 484.727X, +
7% 7 626.458 X, — 85.462X, + 97.840X, + 113.473 X,
-277.171
3 Yo, = —1044.496X, +509.132X, +
2.4 1 647.645X, + 26.655X, + 96.547X5 + 75.718 X,
Q —288.859
Yie = —991.345X, + 402.004X, +
0.030 494 517X, —74.212X, + 148.439 X5 + 102.090 X,
0.064 —220.907
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Table 4 Predicated classification of discriminant functions for observed specimens and their percentages of accuracy

Predicated classification

%
Species Number Accuracy . o
P. alatus C. plicata H. cunimgii
P. alatus 40 100 40 0 0
C. plicata 40 100 0 40 0
H. cuimgii 40 100 0 0 40
Total 120 100 40 40 40
3
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5 3
97.83% 6
81.73%
’ H . schlegeli
F, 57.46%
6
11 6
3
100%
0OA 3
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