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Tab.1 Sampling data of Helice tientsinensis and H. latimera

Abbreviated code of

()

Carapace length Range

population Species Locality Sample size (ind.) Date of collection (MeanS.D., mm)
HKL Haikou 60 2006-03 19.0—29.5(25.6+2.4)
BHL Beihai 53 2006-02 19.1—31.6 (24.6+2.1)
QZL Helice latimera Quanzhou 36 2005-11 16.9—23.2 (20.2+1.9)
NBL Ningbo 32 2005-11 20.7—29.3 (25.2+2.4)
NBT Ningbo 46 2005-11 18.7—30.8 (22.6+2.6)
RZT Rizhao 39 2004-05 19.5—25.2 (21.7+1.9)
WHT Weihai 40 2006-05 18.6—27.2 (22.4+1.9)
TGT H. tientsinensis Tanggu 32 2006-05 15.9—23.9 (20.1+1.8)
PJT Panjin 33 2006-07 20.5—27.4 (24.4£1.8)
DDT Dandong 50 2006-07 16.7—24.7 (21.2+1.8)

50°N
M Land Areas 12
O Helice tientsinensis 0.1 mm
.18 H. latimera '
45 N\ H. tientsinensis+ H. latimera )
Danii
I'm‘unl)andi;trne_ - ¢ 2. 14 314
40° S
Tanggu
(A1) , 33
35° Rizhao
1.3
30°
SPSS12.0
25° [10]
BESH 33
20°
15° L
105 110°  115°  120°  125°  130°E (11
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Fig. 1 Map showing sample locations of Helice tientsinensis and
H. latimera
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Py = K (2l
/ : ERD S 33
P, = / , , 10
ERFHUE (CD)  Mayr, et
4, 1.28,
2
Fig. 2 Sketch diagram of measuring points of Helice
a. i b. ; C. ; d. 3 - 1-4
b ¢ .4 e [13]

a. Sketch diagram of measuring points on back of carapace; b. Sketch diagram of measuring points on sternum; c. Sketch diagram of meas-
uring points on left lateral of carapace; d. Sketch diagram of measuring points on third maxilliped; e. Sketch diagram of measuring points on
1-4th pereiopods; b and ¢ modified from Li et al.l*?; d and e modified from Gao, et al.l**

CA. ; B. 1 ; C. 2 ; D.  E. 3 i F ; G i H.
L R i K. 1 L. 2 s M. 3 i N. ;' S. T,
V. ;WL ; X.

Measuring points: A. Midpoint of anterior margin; B. First anterior lateral tooth; C. Second anterior lateral tooth; D. Corner of carapace width;
E. Third anterior lateral tooth; F. Corner between posterior margin and posterolateral margin; G. Midpoint of posterior margin; H. Midpoint of
sulcus between mesogastric region and cardiac region; I. Apical angle on sternum; J. Posterior angle of cheliped; K. Posterior angle of first
ambulatory leg; L. Posterior angle of second ambulatory leg; M. Posterior angle of third ambulatory leg; N. Junction of left lateral on cara-
pace; S. Joint point; T. Terminus of propodus; V. Origin of eyestalk; W. Terminus of eyestalk; X. Maximal salient point on back of carapace

: A-AG. A G , ; Ax-AH; A3-HG; B;-DD; B,-BB; B;3-CC; By4-EE; Bs-FF; C;-JJ; Co-KK; Cs-LL;
C4s-MM; D-IG; E;-NB; E,-NC; Es-NE; F-VW; H. ; O. 3 P 3 ; Q. 3
'R, 3 ; Kip-KS. 1 K S , s Ki-ST. 1 S T , ; Up. 1

, i K21-KS; Kg-ST; Uy; K31-KS; K3-ST; Us; Kui-KS; Kyo-ST; Uy
Symbol of parameter measurements and definition: A;-AG. Distance between measuring A and G, similarly hereinafter; A,-AH; Az-HG;
B;1-DD; B,-BB; B;-CC; B4-EE; Bs-FF; C;-JJ; C,-KK; Cs-LL; C,-MM; D-1G; E;-NB; E,-NC; E3-NE; F-VW; H. Distance from measuring X to
sternum; O. Ischium length of third maxilliped; P. Ischium width of third maxilliped; Q. Merus length of third maxilliped; R. Merus width of
third maxilliped; Ki;-KS. Distance between measuring K and S on first ambulatory leg, similarly hereinafter; K;,-ST. Distance between
measuring S and T on first ambulatory leg, similarly hereinafter; U;. Merus width of first ambulatory leg, similarly hereinafter; Ky;-KS;
K22-ST; Uy; K31-KS; Kg32-ST; Us; Kui-KS; Kgo-ST; Uy
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Tab.2 Normalized Euclidean distances of morphology of ten populations of Helice tientsinensis and H. latimera

HKL BHL QzZL NBL NBT RZT WHT TGT PIT DDT
HKL 0.000
BHL 0.026 0.000
QzZL 0.089 0.088 0.000
NBL 0.048 0.046 0.114 0.000
NBT 0.044 0.040 0.090 0.072 0.000
RZT 0.063 0.064 0.066 0.093 0.057 0.000
WHT 0.052 0.047 0.088 0.079 0.038 0.046 0.000
TGT 0.099 0.094 0.078 0.128 0.081 0.067 0.078 0.000
PIT 0.075 0.068 0.100 0.105 0.056 0.061 0.046 0.066 0.000
DDT 0.101 0.093 0.074 0.131 0.080 0.067 0.072 0.040 0.060 0.000
0 5 10 15 20 25 63.4%
+ + + + + + B
(88.9%) (75.0%)
HKL | ——— 8 (
BHL 2 - — ’
NBTS —— | 3)
WHT 7 —8 | 2.3
PIT 9 f | 8
RZT 6 | F—
NBL 4 . L [ (1)18.7% (2)7.5%
TGT 8 - o (3)7.0% (4)6.4% (5)5.8%
_ 1
DDT 10 | (6)5.4% (7)5.3% (8)3.7%,
QZL 3 '
59.8%]; (1) 2)
3 ; 10

Fig. 3  Cluster dendrogram of ten populations of Helice
tientsinensis and H. latimera

( 4
, : 2.4 (CD)
, , 10 33
) 10 , , 29
Y Y (P<0.05)(  4), (CD)

12 1.28
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Tab. 3 Results of discriminant analysis of ten populations of Helice tientsinensis and H. latimera

Accuracy of Accuracy of synthetic
Population HKL BHL QZL NBL NBT RZT WHT TGT PJT DDT discrimination discrimination (%)
Pi(%)  P2(%)
HKL 40 7 2 4 0 5 0 2 0 0 66.7 76.9
BHL 3 31 2 3 2 0 3 0 0 58.5 58.5
QZL 0 0 32 1 1 2 0 0 0 0 88.9 86.5
NBL 5 5 1 19 1 0 0 1 0 0 59.4 55.9
NBT 0 3 0 1 26 1 6 1 2 6 56.5 56.5 63.4
RZT 3 1 0 0 1 21 2 2 0 3 69.2 65.9 '
WHT 0 2 0 0 7 1 21 1 5 3 52.5 53.8
TGT 0 2 0 0 1 2 2 24 1 0 75.0 58.5
PJT 0 1 0 0 0 0 6 4 19 5 57.6 57.6
DDT 1 1 0 0 6 1 2 5 6 28 56.0 62.2
3 ( 4
24 33 3
1 - A L
T v NI ,
g <4 NBT
2, » RZT .
P * WHI ’
& ohi 6
P . s
= 1 *« DDT
™ [ ] 4
—2 4 , 9
_3 . [l
32 -1 0 1 2 3 58 90/’ ’
EMSH Factor (88.9%)
75.0% , 8
4 1 2 ( )
Fig. 4 Scatter diagram for the first and second principal compo- )
nents of ten populations of Helice tientsinensis and H. latimera 63.4%
3 3
10 ,
3.1
) , CD
- Keenan, et al. 7 1.2804
(Scylla) 4 (s,
6 32 3.2
) ( )
5-6
[16]. 6 10
(Scylla serrata) 7] , 13-29 ,

, 10 ( Sa);
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Tab. 4 Characters of high variance among ten populations of Helice tientsinensis and H. latimera (MeanzS.D.)

Proportional Population type 0Cfoefficient
parameter HKL BHL QZL NBL NBT RZT WHT TGT PJT DDT difference
AglA 0.497+0.011 0.500+0.011 0.493+0.012 0.500+0.011 0.502+0.012 0.495+0.012 0.499+0.009 0.504+0.010 0.499+0.010 0.499+0.011 0.500
Bu/A; 1.198:0026 1.197+0.024 1.226+0.023 1.180+0.023 1.193:0.079 1.216+0.027 1.206+0.032 1.228:0.023 1.225+0.031 1.233+0.024 1.130
BolA 1.078+0.023 1.080+0.018 1.131+0.022 1.074+0.024 1.077+0.071 1.100+0.018 1.088+0.020 1.092+0.023 1.069+0.069 1.102+0.018 1.275
Ba/A 1.179+0.025 1.179+0.022 1.210+0.023 1.164+0.024 1.184+0.031 1.193+0.025 1.177+0.034 1.192+0.023 1.188+0.027 1.202+0.023 0.979
Bd A 1.171+0.031 1.174+0.027 1.198+0.027 1.162+0.021 1.186+0.032 1.197+0.031 1.185x0.034 1.207+0.025 1.193+0.072 1.214+0.026 1.106
Bs/ Aq 0.473+0.026 0.472+0.047 0.463+0.021 0.455+0.019 0.486+0.032 0.490+0.019 0.488+0.026 0.500+0.023 0.499+0.026 0.496+0.019 1.079
Ci/ A 0.664+0.022 0.659+0.034 0.682+0.024 0.646+0.036 0.660+0.018 0.671+0.015 0.665+0.023 0.681+0.016 0.663+0.011 0.677+0.014 0.673
Col A 0.827+0.021 0.826+0.020 0.842+0.019 0.816+0.015 0.833+0.018 0.836+0.014 0.834+0.019 0.850+0.019 0.831+0.017 0.844+0.019 1.000
Co/ A 0.841+0.021 0.846+0.025 0.856+0.019 0.842+0.024 0.855+0.024 0.853+0.017 0.854+0.024 0.877+0.016 0.858+0.018 0.868+0.018 0.973
Ci A 0.748+0.025 0.752+0.026 0.761+0.022 0.747+0.023 0.759+0.026 0.758+0.036 0.763+0.022 0.787+0.025 0.773+0.040 0.778+0.016 0.833
DI Ay 0.810+0.011 0.807+0.014 0.804+0.010 0.803+0.008 0.817+0.010 0.817+0.009 0.820+0.011 0.822+0.011 0.828+0.018 0.824+0.017 1.000
Ei/ Ay 0.721+0.015 0.722+0.018 0.710+0.015 0.716+0.012 0.720+0.012 0.718+0.011 0.726+0.012 0.720+0.014 0.738+0.017 0.724+0.013 0.875
EJ A 0.616+0.027 0.622+0.054 0.605+0.014 0.614+0.015 0.613+0.013 0.614+0.012 0.625+0.029 0.612+0.011 0.630+0.013 0.620+0.014 0.926
Fl Ay 0.232+0.008 0.223+0.008 0.233+0.009 0.221+0.009 0.220+0.006 0.231+0.006 0.220+0.006 0.228+0.006 0.220+0.008 0.223+0.006 0.867
HI Ay 0.743+0.014 0.739+0.020 0.733+0.013 0.748+0.015 0.738+0.017 0.739+0.054 0.725+0.014 0.727+0.015 0.727+0.012 0.716+0.035 0.793
Ku/ A 0.89+0.034 0.90£0.038 0.89+0.029 0.90+0.026 0.89+0.035 0.87+0.039 0.89+0.042 0.87+0.037 0.88+0.045 0.88+0.046 0.476
Kol Aq 0.67+£0.056 0.66+0.019 0.66+0.018 0.67+0.020 0.65+0.022 0.66+0.018 0.66+0.018 0.65+0.020 0.65+0.026 0.64+0.026 0.652
Kal A 1.00+0.027 1.00+0.028 1.00+0.080 1.01+0.043 0.99+0.028 0.99+0.036 0.99+0.035 1.00+0.030 0.99+0.034 1.00+0.037 0.316
Kool A 0.76+0.024 0.76+0.024 0.77+0.021 0.76x0.027 0.75+0.027 0.77+0.017 0.75+0.051 0.76+0.026 0.75£0.022 0.75+0.029 0.419
Ka/ A 0.94+0.022 0.94+0.025 0.95+0.027 0.94+0.044 0.94+0.025 0.93+0.024 0.94+0.025 0.95+0.028 0.94+0.021 0.96+0.028 0.481
Kol A 0.73+0.056 0.74+0.018 0.75+0.026 0.74+0.021 0.73+0.019 0.74+0.018 0.73+0.016 0.75+0.022 0.74+0.030 0.75+0.022 0.488
Kaol Ay 0.55+0.018 0.55+0.017 0.56+0.018 0.56+0.015 0.55+0.016 0.56+0.015 0.55+0.016 0.56+0.016 0.55+0.025 0.55+0.015 0.559
O/ A 0.15+0.004 0.16+0.004 0.16+0.005 0.15+0.005 0.16+0.004 0.16+0.006 0.16+0.005 0.16+0.004 0.16+0.006 0.17+0.007 1.200
P/ Ay 0.13£0.004 0.13+0.004 0.14+0.003 0.13+0.005 0.14+0.004 0.14+0.003 0.14+0.004 0.14+0.003 0.14+0.003 0.14+0.004 1.000
QA 0.18+0.004 0.18+0.006 0.18+0.006 0.18+0.006 0.19+0.005 0.18+0.005 0.19+0.007 0.18+0.004 0.19+0.010 0.19+0.007 1.111
R/ A, 0.15+0.003 0.15+0.004 0.16+0.004 0.15+0.005 0.15+0.004 0.15+0.003 0.15+0.004 0.15+0.004 0.15+0.004 0.15+0.003 1.143
Ui/ A 0.24+0.012 0.24+0.017 0.25+0.016 0.24+0.015 0.24+0.020 0.24+0.013 0.24+0.014 0.25+0.009 0.24+0.018 0.25+0.016 0.818
Uo Ay 0.27£0.020 0.28+0.021 0.28+0.014 0.27+0.018 0.28+0.031 0.27+0.018 0.27+0.023 0.28+0.010 0.27+0.022 0.28+0.016 0.607
Us/ Ay 0.27£0.038 0.27£0.020 0.27+0.014 0.26x0.019 0.27+0.027 0.26+0.017 0.26+0.021 0.27+0.014 0.26£0.022 0.27+0.015 0.548

: CD
Note: Here coefficient of difference shows the largest CD difference among the ten populations

: 1 50—67 :
a ) A
D : ( 5b)
b e o 1 1 1
3
¢ C ) : 5
; ()
Fig. 5 Infraorbital crest of Helice 4 ( ) (

a. b, i C. 50), 8
a. H. tientsinensis, b. H. latimera, c. An osculant infraorbital crest
found in Ningbo population ( )
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MORPHOMETRICAL STUDIES ON 10 POPULATIONS OF HELICE TIENTSINENSIS
AND H. LATIMERA (CRUSTACEA, DECAPODA) FROM COASTS OF CHINA

XU Jing-Ming', YANG-Fan' and SUN Shi-Chun?

(1. College of Life Science and Technology, Chongging University of Arts and Sciences, Chongging 402168;
2. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003)

Abstract: Helice tientsinensis and H. latimera are among the most common crabs along the coast of China. They bur-
row in muddy substrates of upper littoral and supralittoral zones, especially in habitats of deduced salinity such as salt
marshes and estuaries. The identification of species mostly relied on the size, shape and number of infraorbital crest.
However, the key morphological differences are variable within species and greatly differ between sexes, and the fe-
males of both species could not be distinguished by the shape and number of infraorbital crest. Based on 33 proportional
parameters of morphometric characters, three multivariation analysis methods were conducted to investigate the mor-
phological variations among six populations (collected from Dandong and Panjin, Liaoning Province; Tanggu, Tianjin
City; Rizhao and Weihai, Shandong Province; and Ningbo, Zhejiang Province) of Helice tientsinensis and four popula-
tions (collected from Ningbo, Zhejiang Province; Quanzhou, Fujian Province; Beihai, Guangxi Province and Haikou,
Hainan Province) of H. latimera. The results of cluster analysis could not make the two species separated. While the
Quanzhou population of H. latimera was clustered into one group, the other nine populations were clustered into another
group. Normalized Euclidean Distances of morphology of the ten populations indicated close relationship each other.
Discriminant analysis demonstrated that there were no significant differences (total discriminant accuracy was only
63.4%) among the ten populations. The identification accuracies of discriminant functions of Quanzhou population and
Tanggu population were 88.9% and 75.0% respectively, while those of the other populations were all low. Principle
component analysis revealed that ten populations were almost overlapped to each other in scatter diagram of the first
and the second principal components, indicating only small morphological variations among these populations. The
coefficients of difference (CD) of proportional parameters of morphometric characters among the ten populations were
always lower than 1.28, a well-known critical value of subspecies. Males with osculant infraorbital crest were found in
Ningbo where had a mixed population of H. tientsinensis and H. latimera, suggesting that H. tientsinensis and H.
latimera might cross in their sympatric populations. The conspecific status of H. tientsinensis and H. latimera was fur-
ther supported by published and our unpublished molecular analyses. However, there do exist difference in the infraor-
bital crest of male crabs. The infraorbital crest of populations north to Ningbo showed a pattern of H. tientsinensis,
while those of southern populations showed a pattern of H. latimera. Therefore, we suggest to move both species down
to subspecies level, i.e., Helice latimera latimera Parsis, 1918 and Helice latimera tientsinensis Rathbun, 1931.

Key words: Helice latimera; Helice tientsinensis; Population; Morphometric character; Multivariation analysis



