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11 3.51)%; (60.20+1.78)%,
2010 11 (60.41+2.79)%
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Tab.1 Sample details of Chinese mitten crab Eriocheir sinensis in this study
/mm /mm /g
geographical origin N body length body width wet body weight
Taihu Lake 10 56.08+3.42 61.24+3.79 95.37+19.19
Shijiu Lake 10 59.01=1.92 64.16£2.07 105.68+12.96
Gucheng Lake 10 57.82+3.18 62.84+3.15 100.81£20.06
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Fig.1 Truss networks for morphological measurements
A: carapace width; B: distance between the anterior edge of the
carapace and the posterior margin of the carapace; C: distance
between the centre notch of the frontal and the posterior margin
of the carapace; D: distence between the first lateral carapace
spines; E: distence between the second lateral carapace spines;
F: distence between the third lateral carapace spines; G: distance
between the two apertures of the mesobranchial; H: orbita
width; I: distance between the centre notch of the frontal and
the H-shaped set of grooves; J: distance between the H-shaped
set of grooves and the posterior margin of the carapace; K: the
forth pereiod Dactylus width; L: the forth Propodus length; M: the
forth pereiod Propodus width; N: the third maxilliped merus
width; O: the third maxilliped merus length; P: the third maxilliped
ischium length; Q: the third maxilliped ischium width.

L
the third
pereiopod

2
Fig.2 The third pereiopod of Chinese mitten crab Eriocheir
sinensis
1.4
SPSS18.0 ( Statistical
Product and Service Solutions ),
3
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F1=4804K/A+6680P/A+15851Q/A-1244 PR function |
: 3 3
F2=4821K/A+6937P/A+16591Q/A-1341 Fig. 3 Canonical plot scores from discriminant analysis on

morphological measurements of Eriocheir sinensis from three
different lakes
= + + - b S X \ , 5
F3=4436K/A+6937P/A+15510Q/A-1221 F 0 3 AHEREth AT A SR

3 Tab.2 Morphological trait paremeters of Eriocheir sinen-
sis from three different lakes

> paremeter Taihu Lake Shijiu Lake Gucheng Lake

B/A 0.92+0.01 0.92+0.01 0.92+0.01

80.0% 90.0% 80.0%, CIA 0.88+0.01 0.890.01 0.89+0.01

D/A 0.55+0.01 0.55+0.02 0.55+0.01

83.3%

E/A 0.790.01 0.79+0.02 0.79+0.01

’ FIA 0.92+0.01 0.91+0.03 0.910.02

70.0% 90.0%  80.0%, GIA 0.27+0.01 0.28+0.01 0.28+0.01

80.0%( 4) F HIA 0.120.01 0.12+0.01 0.12+0.01

) I/A 0.49+0.01 0.490.01 0.490.01

(P<0.01) 3 K/IA P/IA  Q/A JIA 0.460.01 0.47+0.01 0.47+0.01
, KI/A 0.071£0.001  0.07+0.001 0.065+0.001

( 3, , L/A 0.46+0.02 0.47+0.02 0.48+0.03

3 ) M/A 0.120.01 0.12+0.01 0.12+0.01
N/A 0.098+0.001  0.099:0.002 0.099+0.001

29 ' OIA 0.110.01 0.110.01 0.110.01

PIA 0.12+0.01 0.120.01 0.12+0.01
QIA 0.085+0.002  0.09+0.001 0.084+0.001

1

Note: Morphological trait paremeters are shown in fig.1.
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x3 3NMMBEFEREGEEERAIRSERSNER Na Mg Ca Cu
wNBEEFE)
Tab. 3 Difference of morphological parameters between (P<0.01), Al Mn_ Sr
Eriocheir sinensis from three different lakes(The least sig- (P<0.05); Al Ca
nific/ant difference/testing) : Mn  Sr (P<0.01), Cu
morphological ~ Taihu Lake/ Taihu Lake/ Shijiu Lake/ (P<0.05);
paremeter Shijiu Lake ~ Gucheng Lake  Gucheng Lake P<0.01 6
BIA 0.381 0373 0.987 Na Mg Mn (P<0.0D)C 6)
CIA 0.517 0.199 0.515 3
DI/IA 0.440 0.620 0.779 R 11
E/A 0.959 0.383 0.411 3 6 Na Mg K
FIA 0.482 0.538 0.929 .
Mn Cu, 3 Fisher
G/A 0.159 0.214 0.862
H/A 0.802 0.575 0.419
I/A 0.695 0.446 0.709 : F1=0.020Cy;,10.021Cpg+0.056Ck +
A 0770 0-291 0441 0.117Cyy+ 1.582C¢,+0.615C5,—581.924;
KIA 0.599 0.007" 0.024"
. : F2=0.024Cy,10.020Cy;+0.056Ck +
L/A 0.209 0.032 0.337
VA 0100 0.865 0,139 0.080Ciy+1.885Cc,+0.686Cs,—677.298;
N/A 0.607 0.615 0.991 : F3=0.023Cy,10.023Cyo+0.062Ck+
O/A 0.404 0.131 0.483 0.160C\pt+1.879C,+0.702Cs,—740.867
P/A 0.031" 0.089 0.612 6
Q/A 0.001" 0.328 0.001"
1 L (P<0.05); **
(P<0.01).
Note: Morphological trait paremeters are shown in fig.1. * donates 100% 100%
significant difference(P<0.05); * donates extremely significant
difference(P<0.01). 100%, 100%
3 100% 80%
, 3 100%, 93.3%( 7)
Na Mg Ca Mn Cu Sr F ,
(P<0.01); Al (P<0.05); R 3
K Fe Zn Ba 3 (P<0.01)
(P>0.05) (LSD) A ) B 1 2

x4 3VMBPEREBRESSHMESH A S

Tab. 4 Discriminant results for morphological trait measurements of Eriocheir sinensis from three different lakes

predicted group

1%

method geographical origin accuracy rate
Taihu Lake Shijiu Lake Gucheng Lake

Taihu Lake 8 1 1 80
original Shijiu Lake 0 9 1 90
verification Gucheng Lake 1 1 8 80
Taihu Lake 7 2 1 70
Cross Shijiu Lake 0 9 1 90
verification Gucheng Lake 1 1 8 80
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Fig. 4 Canonical plot scores from discriminant analysis on the
element content in the third pereiopod of Eriocheir sinensis
from three different lakes

x5 INHAFPERBEERAE=SERRNEE
Tab.5 The element concentrations in the third pereopod
of Eriocheir sinensis from three different lakes
n=10; X +SD; mgkg™

element Taihu Lake Shijiu Lake Gucheng Lake
Na 6766+693.7 9038+1484 7421+448.4
Mg 7206+871.8 5613+1353 7389+632.6
Al 25.76+8.82 40.84+16.13 41.40+8.05
K 5115+187.3 474241041 5296+342.9
Ca 1653615890 180588+12805 17981546953
Mn 103.5+29.22 65.15+35.80 160.84+42.26
Fe 3887+1229 4229+1390 449541220
Cu 14.14+6.66 40.92+23.16 30.15+8.82
Zn 116.3+£67.40 117.4+63.46 113.2+61.48
Sr 896.6+20.88 982.4+96.89 1039+63.97
Ba 667.4+42.20 692.6+119.4 672.5+42.17
Cr Co As Se Cd Pb TI Ag Mo Ni

Note: The elements Cr, Co, As, Se, Cd, Pb, Tl, Ag, Mo and Ni were
not detected in any sample.

x6 SMMEFPLEAEEEAE=DERREEERENEEED)
Tab.6 Difference of element content in the third pereiopod between Eriocheir sinensis from three different lakes (The least
significant difference testing)

. - Na Mg Al K Ca Mn Fe Cu Zn Sr Ba
geographical origin

. / 0.001**  0.002**  0.010* 0.229  0.001**  0.032* 0.576  0.001** 0971  0.013* 0.495
Taihu Lake vs Shijiu Lake

. / 0.168 0.699 0.008**  0.555 0.002**  0.002** 0.324 0.030* 0.920  0.001**  0.889
Taihu Lake vs Gucheng Lake

/ 0.002**  0.001** 0919 0.079  0.858 0.001**  0.664 0.134 0.891  0.085 0.586
Shijiu Lake vs Gucheng Lake
¥ (P<0.05); ** (P<0.01).

Note: * donates significant difference(P<0.05); * donates extremely significant difference(P<0.01).

RT SMMHPEAERE=SEARZTIENETH IR
Tab. 7 Discriminant results for element content in the third pereiopod of Eriocheir sinensis from three different lakes

redicted gro
p group %

method geographical origin accuracy rate
Taihu Lake Shijiu Lake Gucheng Lake

Taihu Lake 10 0 0 100
original Shijiu Lake 0 10 0 100
verification Gucheng Lake 0 0 10 100
Taihu Lake 10 0 0 100
cross Shijiu Lake 2 8 0 80
verification Gucheng Lake 0 0 10 100
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A comparative study of morphological characteristics and elemental
fingerprints of Chinese mitten crab Eriocheir sinensis from three
lakes

YANG Wenbin" 2, SU Yanping®, LIU Hongbo”, YANG Jian'*, XU Pao’

1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
2. Key Laboratory of Ecological Environment and Resources of Inland Fisheries, Freshwater Fisheries Research Center, Chi-
nese Academy of Fishery Sciences, Wuxi 214081, China

Abstract: Morphological characteristics and elemental fingerprints were compared in Chinese mitten crabs (Eri-
ocheir sinensis) from three lakes (Taihu Lake, Shijiu Lake and Gucheng Lake) in Jiangsu Province. Truss network
analysis using 16 length measurements suggested that crabs from the three lakes could not be reliably character-
ized based on morphological characteristics. The accuracy rates yielded by discriminant analysis were 70% for
crabs from Taihu Lake, 90% for those from Shijiu Lake, and 80% for those from Gucheng Lake. An Agilent
7500ce ICP-MS was used to measure the concentrations of 21 chemical elements (Na, K, Ca, Fe, Mg, Sr, Ag, Al,
As, Ba, Cd, Co, Cr, Cu, Mn, Mo, Ni, Pb, Se, Tl and Zn) in the third perciopod of the crabs from the three lakes.
The concentrations of Cr, Co, As, Se, Cd, Pb, Tl, Ag, Mo, and Ni were below the detection limit. However, in
contrast to the morphological analysis, the origin of the crabs from the three lakes could be consistently identified
from their elemental fingerprints. The corresponding accuracy rates yielded by discriminant analysis were 100%
for crabs from Taihu Lake, 80% for those from Shijiu Lake, and 100% for those from Gucheng Lake. We conclude
that the approach of using environmentally determined elemental fingerprints in the third pereiopod of the crabs is
a potentially valid method for identifying the geographical origin of Chinese mitten crabs.

Key words: Eriocheir sinensis; morphological characters; elemental fingerprint; geographical origin; discriminant
analysis
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