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Tab.1 Original and specification of four eels samples
(9) (cm)

* (9) x (cm)
5.29+1.45 2.73—9.02 19.91+1.91 15.30—23.45
3.62+1.14 2.01—5.98 13.64+1.37 11.02—16.10
2.36x0.54 1.58—3.46 11.13+£0.83 9.50—12.75
3.87+1.66 1.72—8.28 13.07+1.73 10.55—16.20

F2 AMBEHATHERKHESER
Tab.2 Means and range of meristic characters of four species of eels
+ + * +
17.00+0.91 15—19 16.00+0.98 14—18 17.97+£2.01 15—22 16.53+1.36 14—20
115.30£1.75 111—119 104.23+1.59 101—107 103.23+1.68 101—108 105.60+2.11 103—111
38.63+1.33 36—41 41.03+1.27 38—43 40.30+1.69 38—44 41.77+1.10 39—44
76.67+1.90 73—80 63.20£1.69 60—67 62.93£1.93 58—66 63.83%£2.26 60—69




2 (Anguilla bicolor pacifica) 391
4 / D1.2/ D1.5/
2.2 Ds.s/ Ds.o/ 5 4
2.2.1 29 ,
Fz3 ATBEREATHERIEARIEER
Tab.3 Chi-square test results for meristic characters from four species of eels
- 12.74™ 44,92 28.20" 44.75™
- 3.09 45.07™ 13.617 44.58™
- 16.43" 7.07" 3.55 0.16
- 3.27 44,67 38.52" 44.56™
- 1.81 6.04" 4.65" 1.10
- 8.10™ 19.85™ 12.80™ 1.93
e (P<0.05), ** (P<0.01)
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Tab.4 Mean values and variance analysis results for 29 proportion characters from four species of eels

-~ - -~ - -

D1/
D1/
D1.s/
D14/
D,.s/
Dol
D,.6/
D,.7/
Dy.s/
Dy.6/
Dy.al
Da.g/
Das.of
Ds.6/
Ds.7/
Ds.s/
Ds.of
Dg.of

0.991+0.005°
0.035+0.004°
0.030+0.003°
0.112+0.006°
0.025+0.002°
0.020+0.004°
0.020+0.003°
0.012+0.002°
0.017+0.002°
0.026+0.014°
0.102+0.007°
0.062+0.005°
0.1160.006°
0.291%0.013°
0.385+0.012°
0.059+0.005°
0.064+0.006°
0.308+0.021°
0.328+0.025°
0.177+0.012°
0.257+0.009°
0.269+0.010°
0.876+0.007°
0.884+0.007°
0.088+0.007°
0.099+0.011°
0.700+0.011°
0.709+0.011°
0.008+0.003°

0.988+0.003%
0.053+0.005°
0.042+0.005°
0.128+0.007"
0.030+0.003"
0.028+0.006"
0.027+0.003"
0.01520.002%°
0.021%0.002°
0.283+0.011°
0.103+0.016°
0.076+0.008°
0.13520.006"
0.329+0.011°
0.421+0.015°
0.066+0.007"
0.072+0.007°
0.337+0.014°
0.353+0.014°
0.201+0.012°
0.279+0.010°
0.291+0.012°
0.851+0.019"
0.866+0.023%
0.09420.014°
0.107+0.014°
0.657+0.018°
0.669+0.018°
0.012+0.003°

0.989+0.006%
0.058+0.009°
0.051+0.006°
0.134+0.006°
0.032+0.004°
0.032+0.006"
0.031+0.005°
0.01820.004°
0.027+0.003°
0.267+0.018%
0.166x0.011°
0.081+0.009°
0.139+0.004°
0.255+0.007°
0.409+0.016°
0.066+0.009"
0.068+0.009%
0.324+0.020°
0.338+0.024%
0.127+0.009°
0.260+0.017%
0.275+0.018%
0.853+0.012°
0.863+0.011°
0.150+0.018°
0.162+0.020°
0.733+0.013¢
0.743+0.012°
0.011+0.004®

0.989+0.005%
0.057+0.006°
0.051+0.004°
0.132+0.007°
0.028+0.003"
0.030+0.006°
0.029+0.005"
0.017+0.004°
0.026+0.004°
0.272+0.013°
0.014+0.012°
0.072+0.006"
0.137+0.009%
0.405+0.019°
0.418+0.015°
0.066+0.010°
0.068+0.010%
0.332+0.017™
0.343+0.022"
0.273x0.017"
0.269+0.014°
0.286+0.017™
0.862+0.020°
0.873+0.019°
0.050+0.09*
0.056+0.010°
0.585+0.019°
0.595+0.018°
0.011+0.005®

(P<0.05)
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Fig.1 Diagram of cluster analysis of four species of eels
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Vio

V, /
V5 D1.2/
Vg D5_3/

V7
10

= ~1708.091 + 616.072V; — 217.201V,

—2291.926V + 955.522V, + 257.664Vs — 770.667V +
2736.503V, + 2341.758V; + 790.375V, + 3815.142V;,

= -1645.830 — 24.437V, + 95.796V,

— 1531.563V, — 237.110V, + 231.927Vs — 426.066V, +
3263.337V, + 2312.568V; + 856.006V, + 3557.722V;,

= -1854.628 —353.513V, + 370.434V,

—1430.219V; + 506.177V, + 433.706Vs — 210.414V, +

3435.674V, + 1904.150V, + 1196.167V, + 3777.428V1,

~1556.362 — 468.055V, +

1268.340V, —1562.301V; + 890.418V, + 351.813V;s
— 522,919V + 3025.655V; + 2594.885Vg + 585.375V, +
3366.427Vq,
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Tab.5 Predicted classification of discriminant equations for four species of eels and their percentages of accuracy

(%)

30 0
0 30
0 0
0 0

(%)

100

0 0 100
0 0 100
30 0 100
0 30 100
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Tab.6 Factor loadings and contribution ratio to total variances of principal components extracted from 29 proportion
characters in four species of eels
1 2 3 4 5 6 7
/ —-0.678 0.221 0.430 0.137 —-0.385 0.252 0.188
/ 0.584 0.114 —0.465 -0.113 0.317 0.260 0.220
/ 0.113 0.521 -0.411 —0.046 0.507 0.184 0.222
/ 0.583 0.008 0.169 0.442 —-0.001 0.378 0.027
/ 0.520 —0.442 0.254 0.206 0.274 0.005 0.454
0.623 -0.323 -0.193 0.087 0.199 -0.367 0.166
0.753 —-0.155 —-0.069 0.211 0.165 0.002 -0.244
/ —-0.439 0.272 0.622 0.285 0.150 0.313 0.058
0.632 -0.123 0.194 0.277 0.290 0.442 —-0.083
0.702 0.112 0.104 0.096 —-0.259 —0.366 -0.221
- 0.323 0.333 —0.348 0.394 -0.216 —-0.257 0.357
Di.of 0.080 -0.301 0.619 0.398 0.284 0.137 0.172
Dy 0.749 —-0.097 0.191 0.419 0.056 0.173 -0.151
Dys/ 0.471 —-0.032 0.667 —-0.325 0.263 0.085 -0.212
D1/ 0.845 0.161 0.297 —-0.152 -0.014 —-0.025 0.157
D,.s/ 0.696 0.149 -0.279 0.208 —0.384 0.291 —-0.154
Da./ 0.715 0.200 -0.271 0.148 —0.365 0.295 —0.106
Da.¢/ 0.688 0.380 0.205 —0.294 -0.374 —0.008 0.043
D7/ 0.751 0.311 0.026 -0.172 —-0.408 0.025 0.107
Das/ 0.347 0.253 0.434 —-0.693 0.212 0.013 —-0.092
Do/ 0.261 0.540 0.309 —0.548 -0.079 -0.013 0.356
Dasl 0.561 0.315 0.075 —-0.590 0.003 —0.045 0.092
Da.s/ —-0.115 0.759 0.480 0.226 0.107 0.195 —-0.164
Dy.of 0.054 0.749 0.399 0.205 0.214 —-0.273 -0.223
Ds.¢/ —-0.334 0.666 —-0.427 -0.172 0.199 0.173 -0.278
Ds.o/ —-0.380 0.699 -0.379 -0.164 0.286 0.232 0.080
Ds.o/ —-0.028 0.780 —0.043 0.522 0.010 -0.157 0.086
Ds.of 0.153 0.744 —-0.159 0.501 0.113 —-0.228 0.038
Ds.of 0.678 -0.221 —-0.430 -0.137 0.385 -0.252 —-0.188
(%) 28.837 17.364 12.503 10.725 6.894 5.184 3.904
(%) 28.837 46.201 58.704 69.429 76.323 81.507 85.411
; , 32 4
, 4
4 29
6 3 5 4 )
, , 4
4
29 / D,/ Dys/
(2010) Ds.¢/ Ds.g
7
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MORPHOLOGICAL VARIATIONS ANALYSIS BETWEEN ANGUILLA BICOLOR
PACIFICA AND THE OTHER THREE SPECIES OF EELS

LUO Ming-Zhong"*** ~ GUAN Rui-Zhang"**,
JIN Heng®*, XU Ji-Song®*

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, 430072; 2. University of Chinese Academy of Sciences,
Beijing, 100049; 3. Engineering Research Centre of Eel Modern Technical Industry, Ministry of Education, Xiamen, 361021;
4. Fisheries College, Jimei University, Xiamen, 361021)

LI Zhong-Qin**,

Abstract Eels are one of most importance culture species in the world aquaculture, which have high nutritional value
and delicious flavour. Unfortunately, natural resources of Anguilla japonicus elvers have been declining in recent years;
and the supply of the elver is far insufficient to meet the demand from aquaculture. A. bicolor pacifica having high survival
rates and excellent growth performance, A. bicolor pacifica has been chosen for aquaculture as the best substitute of A.
japonicus. In this paper, traditional morphological data and truss network data were combined to conduct four multivaria-
tion analysis methods, including variance analysis, cluster analysis, discriminant analysis, and principal component analy-
sis, to study the morphological variations between A. bicolor pacifica and other three species of eels, including A. japoni-
cus, A. rostrata, and A. marmorata. The results show: (1) As the proportion of the distance between verticals from origin of
dorsal fin and anal fin to the total length is 1.4%, A. bicolor pacifica were classified as short-finned eel. (2) Morphological
variations between A. bicolor pacifica and other three species of eels are significant. As a meristic character, the number of
total vertebra of A. bicolor pacifica was significantly less than that of A. japonicus, but A. rostrata, and A. marmorata were
just opposite. Meanwhile, the number of predorsal vertebra of A. bicolor pacifica was significantly greater than those of
other three species of eels. The snout length of A. bicolor pacifica was significantly shorter than that of A. rostrata and A.
marmorata, but A. japonicus, longer. Among all the truss network characters, six were significantly different between A.
bicolor pacifica and other three. (3) The origin point of dorsal fin of A. bicolor pacifica was the rearest among all the eels,
which is an important indicator in the classification of eels. This research may provide basic data for reasonable introduc-
tion and germ plasma resources protection of A. bicolor pacifica.

Key words Anguilla bicolor pacifica; morphological variation;

truss network analysis; multivariation analysis



