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Morphological variation analysis of three differente geographic
populations of Monodonta labio
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Abstract: Through multivariate morphometrics methods and on 8 morphological proportional characters, we analyzed the morphologi-
cal variations from three different geographical populations of Monodonta labio, which were collected from Dalian, Zhoushan and Xia-
men. Cluster and principal component analyses showed that morphological characters were rather similar between Zhoushan population
and Xiamen population, from which Dalian population was quite different. Three principal components were constructed, of which the
contributory ratio, from high to low, were 57.49% , 18.80% and 10.40% , summing up to 86.69%. The discriminant functions of
the three populations were established with discriminant accuracy 63. 16% ~ 81.82% for P, and 60.00% ~ 81. 82% for P,, and the
average discriminant accuracy was 74. 13%. C. D between three geographical populations of Monodonta labio was 0. 1918 ~ 0. 9457,
less than 1.28. The results of multi-variant indicate that there are some morphological differences among the three different geograph-
ical populations, but the morphological variation of them is characterized under-subspecies.
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Fig. 1 Morphological measurements of M. labio

A. shell height; B. shell width; C. aperture height; D. aperture width; E. spiral height;

F. body whorl height; G. opoerculum width; H. operculum height
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Tab.1 Sampling time, site and number of M. labio
FEAFEHR quantitative character BEH: population
Ki%(DL) Fili(Z8) HEI1(XM)
7215 shell height (A) 17.226 +1. 007 18.208 +2.229 15. 620 +0. 850
735 shell width (B) 16. 161 +0. 844 16. 480 + 1. 657 14.384 +0.771
¢ & & aperture heigh (C) 14.311 +0. 815 13.950 +1. 614 12.364 £0.729
7 S5 & aperture width (D) 11.759 +0. 731 11.464 +1.258 10. 341 +0. 706
W2 HEHR 7 spiral height (E) 2.056 £0.279 2.589 +0. 541 2.054 +0.333
fRIZ)ZE body whorl height (F) 15.148 +1. 036 15.241 +1.772 13. 081 +0. 807
J& & opoerculum width (G) 6.554 +0.418 6.625 +0.728 5.656 +0.458
J&& TS operculum height (H) 6.317 +0.415 6. 469 +0. 707 5.567 +0.432
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Tab.2 Contribution ratios and loading values of principal components on the characters of M. labio

E 24 1 fif{E loading value
parameter FE /% 1 Factor 1 FE {4y 2 Factor 2 FE 1% 3 Factor 3
B/A 0. 807 0. 047 0. 467
C/A 0. 848 -0.260 0.215
D/A 0. 862 -0.214 0.282
E/A -0.681 0. 415 0. 400
F/A 0.701 -0.381 -0. 409
G/A 0.713 0. 634 -0.198
H/A 0. 669 0. 694 -0. 147
FiEk% /% contribution ratio 57.49 18. 80 10. 40
fz e b Y + K¥DL RREHFRFEAR . FH 1L b IR AR [ bR
pyoi| C Bhgeh A |LELn 5 3 AHLTEREPR R T — S0 4 SR
o[ TRERNAdERS T, RAA(S) . (6)FI(T), 3 LR s
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25 s 05 05 15 23 (1), (M) HAFHLERIIAK S, HbHI
LA WeR % P, KK H 81.82% . 74.51% Fi 63. 16% ,
B2 3 ANEviig B E RS 1A iiffﬁdg 81" 82% . 5. 17% ﬂiﬂ 60.00% . ‘3 R
ERAY 2 WA LERHIANER T4.31% , FIGCRBLF, ULHRTE
Fig.2  Scattering of Factor 1 and Factor 2 of three SEFF 57 °T LLFR A E I R AMATE R L %
geographical populations of M. labio WAE T 3 A HbEREA R IE)R .
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Fig. 3 Dendrogram of M. labio from three geographical

populations
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Tab.3 Discriminant results of different geographical populations of M. labio
- — FIR R R % i 5328 SZEHINR %
) discriminant accuracy predicted group membership average discriminant
population samples
P 1 Y1 ¥, V3 accuracy
Y1 55 81.82 81.82 45 3 6
¥s 51 74.51 79.17 3 38 10
74. 31
¥s 38 63.16 60. 00 7 7 24
41t total 144 55 48 40
*4 FEAMEHBHEZEAEREANSHE
Tab.4 Parameters of the largest variance among different geographical populations
BAESE #{A population BREFFRE

morphological parameter K% (DL) FH1L(ZS) E7(XM) max coefficient of difference
B/A 0.937 6 £0.035 5 0.938 1 0. 0420 0.907 7 £0.036 2 0.417 1
C/A 0.8302+0.034 2 0.8037+0.0359 0.767 6 £0.036 3 0.8879
D/7A 0.682 8 +0.027 7 0.6752+0.0353 0.631 0+0.027 1 0.9457
E/A 0.119 4 £0.012 7 0.1399£0.017 9 0.141 5 £0.017 6 0.7319
F/A 0.8793+0.0213 0.8387+0.022 5 0.838 0+£0.023 3 0.929 3
G/A 0.380 4 £0.022 4 0.368 5+0.025 6 0.3653 £0.029 1 0.2929
H/A 0.366 6 £0.022 2 0.358 2 £0.0252 0.356 8 £0.028 9 0.1918
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