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Tab. 1 Samplinginformation of wild Eriocheir sinensis collected from different basins

JK % basin RAEERT[H] sampling date

SKREHD &5 sampling area

AT body weight

HEAR female AR male

FEIfiTT TR 2017-09 T MFE £ (130.62°E, 43.17°N) 120.46+17.40 107.69+9.38

i LR 2017-10 i T #4451 (122.70°E, 40.70°N) 155.66+8.20 97.2645.67

A HR 2017-10 114K 45 7 (118.52°E, 37.61°N) 142.40+6.76 96.15+5.55

KT YR 2017-11 YLIRHYT (119.27°E, 32.11°N) 147.11+12.29 113.26+8.39

FYT OR 2017-12 WiTLIE MM (120.34°E, 28.06°N) 97.25+12.91 68.80+8.03
YT MR 2017-10 1R 345 M (119.08°E, 26.08°N) 129.17+30.40 78.33+15.28
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Fig. 1 Landmark points on the carapace of Eriocheir sinensis

Information collection of landmark points are unordered,
figures in the picture are landmark numbers only.
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Tab. 2 Eigenvalues and contributions of the first five principal components of relative war ps scores

L Ifefk male {4 female
FS - . ‘
princi pal component "ﬁ:‘fﬁﬁ TTHER %T"ﬁ@i%ﬁ fﬁﬁﬁ j’%ﬁﬂ‘% ;%Tl'ﬁ@(%:
eigenvalue variance cumulative variance eigenvalue variance cumulative variance
1 7.53 34.21 34.21 6.85 31.13 31.13
2 3.55 16.15 50.35 3.85 17.52 50.64
3 3.05 13.87 64.23 3.17 14.4 63.05
4 1.85 8.39 72.62 1.98 8.98 72.03
5 1.44 6.54 79.16 131 5.96 77.99
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Fig. 2 Scatter plots of PC1 and PC2 of wild Eriocheir sinensis from different basins
A: male, B: female; HR: Huang River, LR: Liao River, MR: Min River, OR: Ou River, TR: Tumen River, YR: Yangtze River.
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Fig. 3 Mean shape and vectorization of landmarks on carapace of wild Eriocheir sinensis from different basins
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Fig. 4 Grid deformation and variation visualization of carapace of wild Eriocheir sinensis (variation are enlarged 3 times)

a MEAR; b, BER. 1. KT,

6. Tumen River

a. male; b. female; 1. Yangtze River; 2. Huang River; 3. Liao River; 4. Ou River; 5. Min River;
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Tab. 3 Discriminant function coefficients of wild Eriocheir sinensis from different basins
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rh

NIKER

< 3

FITL TR

YL MR

JL7L. OR

W

L LR

T HR

KT YR #E

F8 45 index

K male

—7.23

—6.11

—7.88

—7.56

9

—6.8

—4.66

Rw1

4.35 0.29 4.11 3.97
127.79

4.76

3.88
123.10

RW2

122.63

123.25

123.40

124.81

3
Rw4

RW!

82.99
—94.55

81.76

83.12

83.91

81.39

79.61

—-91.31

—96.32
—174.00

—84.74 —84.95 —97.88

5

RW!

-166.20

—166.66

—170.62 -168.25

—-165.38

“H # constant

AR female

9
0.44

6 7.44 8.56 7.5

1
1.55

7.

7.53

9.36

-0.31

Rw1

0.73

—2.47

0.12

RW2

77.65
28.20
—14.07

78.84 79.34 77.96

78.57

76.88

3
Rw4

RW!

26.42

27.89

28.04

24.89

25.87

-12.53 -17.33 —12.48
-126.28

—12.49

—13.48

RW5

—-118.30

-121.57

-123.51 -120.95

-120.37

H # constant
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Tab. 4 Classification results of wild Eriocheir sinensisfrom different basins
AR population KIT YR A HR i LR KL YT. OR YT MR EIfTL TR
HEPR male
KIT YR 22(88%) 2(8%) 0 1(4%) 0 0
BT HR 2(8%) 21(84%) 1(4%) 0 0 1(4%)
L9 LR 0 0 23(92%) 0 0 2(8%)
[ T. OR 1(4%) 0 0 22(88%) 2(8%) 0
M{JT MR 0 0 0 2(8%) 23(92%) 0
EIATT TR 0 0 2(8%) 0 0 23(92%)
WA female
KL YR 20(80%) 3(12%) 0 2(8%) 0 0
I HR 3(12%) 21(84%) 0 0 0 1(4%)
I LR 0 3(12%) 21(84%) 0 0 1(4%)
BT OR 3(12%) 0 0 21(84%) 1(4%) 0
[T MR 0 0 0 1(4%) 24(96%) 0
FfTT TR 0 0 3(12%) 0 0 22(88%)
T 55 B 0 ) 6.
Note: The datain breakes are accuracy rate.
0 5 10 15 20 25 0 5 10 15 20 25
MR J : l : A: male, OR J I | I IB: femalel
OR MR
YR YR
HR HR
TR LR
LR TR

K5 IRAR P ARG R AR E

Fig. 5 Dendrogram of cluster analysis among wild Eriocheir sinensis from different basins
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Abstract: With the development of statistical and computational technology, landmark-based morphometric
analysis has widely been used for species classification and identification in recent years, but it has never been
used to identify wild Eriocheir sinensis from geographically different basins. Therefore, this research was resized
to identify different geographical populations of wild E. sinensis collected from the Tumen River (TR), Liao River
(LR), Huang River (HR), Yangtze River (YR), Ou River (OR), and Min River (MR). Landmark-based geometric
morphometrics analysis was used to compare the morphological characteristics of their carapaces. The main step
was to extract coordinate values of landmark-based points on the carapace, and then perform the relative warp
principal component analysis and discriminant analysis to distinguish the 6 wild populations, and finally visualize
the morphological variation with thin plate spline analysis and grad distortion. The results showed that: (1) in
principal component analysis, wild populations could be divided into 6 relatively independent groups by the first
two principal components, though the plots slightly overlapped between different populations; (2) the grad distor-
tion map showed that morphological differences of various populations were mainly manifested in the frontal and
lateral spines of the carapace; (3) the discriminative accuracy of various populations in the stepwise discriminant
analysis was 80%-96% with a certain risk of misjudgment; (4) cluster analysis showed that YR, HR, OR, and MR
individuals clustered independently, whereas TR and LR individuals formed another distinct cluster, whether fe-
males or males. In summary, landmark-based morphometrics analysis is an effective means to distinguish wild E.
sinensis from different basins, but it still needs to be confirmed by traditional morphometrics analysis and genetic
analysis.

Key words. Eriocheir sinensis; geographical population; geometric morphometrics;, landmark-based analysis;
population identification
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