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Table 1 Factor matrix of five principal compoaents of crustaceans

% Species iﬁﬁ: 1 EHisr2 Iﬁt:ﬁ‘ 3 355!;5? 4 T4 s
)3 PCAL PCA2? PCA3 PCA4 PCAS
¥ ¥RIEH# Eigenvalue 7.75 5.87 3.91 3.8 2.87
iR/ % Pet of var 25.8 19.6 13.91 10.9 9.6
No. BEREBE/% Cum per 25.8 45.4 58.5 69.4 79.0
1 BN Charybdis wadorum 0.9821 -0.0962 -0.0330 - 0.0832 0. 0403
2 WP UNRES Oratosquilla interrupa 0.9428 -0.0753 0.1319 - 0. 0650 0.0163
3 PEEWIF Selenoceru crassicornis 0.9318 -0.1909 -0.0369 - 0.0540 -0.0795
4 FTRILIEERE Oratosquilla inornata 0.9021 . 1669 -0.1249 - 0.0314 - 0.0115
S BRI Charybdis feriatus 0.8685 —0.1098 —.1022 -D.0513 0.0199
6 T FX Portunus hastatoides 0.8193 0.1205 0.3399 01777 0.3236
7 @S Charybdis variegata -0.1063 0.9789 0. 0597 -0.0459 0.03359
8 LR M Portunus sanguinotentus —0.0288 0.9401 0.2100 —0.0225 - 0.0092
9 HT5{EMHF Parapenaeopsis tenella 0.0507 0.8524 -0.2047 0.0210 - 0.2002
0 FEHHIR P hungerfordi -0.0675 0.686¢ 0.0822 -0 1087 0.6373
1t B&EM Charybdis japonica -0.1707 0.6237 —0.1400 - 0. 0667 —0.2244
12 IR FAIF Metapenasus affinis 0.1028 -0.1812 0.8833 0.2746 - 0.0032
13 HERIF Exopalaemon carinicauda - 2507 -0 2620 0 BO08 03268 - 00276
14 FHEE Charyddis affinis -0.2142 0.2949 0.7993 0.2422 0.2454
15 HAB Others 4.0551 04095 0. 7992 0045 0.0277
16 HHEMAF Penaens indicus —-0.0978 - 0.0533 -0.0319 0.9314 -0.0536
17 22 Philya pisum -0.1204 0.0497 0. 3340 1. 9008 {.0465
18 R Metapenaeus joyneri -0 1983 - r.0541 0.3012 0.8994 - 0.0838
19 LA Neodorippe callida 0. D40D - 0.0264 0.6263 0.7372 0.0006
20 HIF Charybdis hellerii 0.0519 - 0.2002 0.1885 . 0430 0.9307
21 =BT Portunus trituberculatus —-0.1651 - 0.0169 -0.1141 —-0.1298 0.9238
22 RO M Dictyosquilia foveolata 0. 4824 -0.2719 0.0821 ~(.0881 D.4977
23 BEMLIFEE Harpiosquilla raphidea 00297 - 0.0021 -0.0577 —0.2639 -0.0378
24 D RS Dorippoides facchine 0.1753 0.0515 - 0.2455 0.1324 - 0.0852
25 JIEBNAT Metapenasus ensis 0.1341 0.1365 ~-.2580 0.224%9 -0.1019
26 -LHERY Arcania heplacantha -0.2173 (.2008 —0.2209 -0.2576 -0.1196
27 LIAFMG Oratosquille oratoria 04214 - 0.1901 -0.2195 - 0. 1604 -0.2556
28 REER® Furote crenata -0.2510 0.1940 -0.1442 - 0.0064 0.5341
29 HBEIF Alpheus avares -0.1642 .5115 - 0. 0931 -0.1836 -0.2209
30 TUREE Calene bispinosa -0.2534 0.2801 —0.0864 0.2866 0.1686

* PCA~- Principal components. The same helow.
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Table 2 Beam trawl: Factor matrix of fonr principal components of fishes

F % Species EX %t T2 -Ehkt.ﬁ‘ 3 RS 4
_— PCAI PCAZ FCA3 PCA4
5 ¥HE# Eigenvalue 18.00 10.67 5.48 4.59
No. M/ % Pet of var 40.0 23.7 12.2 10.2
© RBERE/% Cum pet 40.0 63.7 75.9 86.1
1 REEER Cynoglossus bilineatus 0.9697 0.1240 0.0336 0.0883
2 FEERMINE Johnius belenger 0.9447 00095 - 0.0534 0.1524
3 Bk Horpodon nehereus 0.9193 - 040393 0.0007 0.3571
4 {LERE Trypauchen vagina 0.8919 0.0263 0. 0403 0.2204
5 MRFBERH Odentamblyopus rubicundus 0.7874 00074 0.4673 0.3778
6 BmAMRE Ooyurichthys tentacularis 0.7328 (.2135 0.4313 0. 3808
7 B Coilia mystus 0.7043 0.1826 0.0016 0.6265
8 ENEBEM Argyosomus argentatus 0.6429 0.0092 0. 4543 D.5302
9 Wi lisha elongota 0.5249 01007 0. 1624 0.7792
W0 W Plazyeephalus indicus 0.5180 (.5794 0. 1480 -0.1543
11 MR Gaseraphysus spadiceus 0.5020 0.0986 0. 7208 0.3377
12 W Leiognathys brevirostris 0. 4641 0. 4469 0.5521 0.1284
13 9B Syngnathus acus ¢.4177 0.2904 0.7553 0.3875
14 SRECH® Cynoglossus linenlatus 0.4029 -0.1337 0. 6668 0.5929
15 ER® Sillogy sthama 0.3445 0.3111 -0.0635 0.3682
16  WFRERE Purachacturichthys polynema 0.3408 0.7471 0. 3652 0.1107
17 WAWEM Collichthys lucidus 0.3392 - 0.0229 0.8640 0.2926
18 MEKHEBEHSE Unbring russelli 0.3288 -9.2361 0. 1635 0.8231
19 K8EH B Cynoglossus macralepidotus 0.2351 0.2035 0.4522 0.4681
20 /pSHALBEE R Crenotrypauchen microcephalus 0.1719 - 0. 7908 - 0.0862 0.0157
21 FRMESE Chaeturichihys stigmatias .1476 - 0.3091 0.1011 0.8517
22 FEW Callionymus richardsoni 0.1323 0.6938 . 1770 0.1449
23 BELE W Cynoglossus puncticeps 00877 -0.1889 0.0244 -0.0994
24 BEMRIMNE Ambassis gymnocephalus 0.0074 0.3322 - 0.0541 -0.0198
25 EWIBE® Thrissa vitirostris - (. 0459 0.2120 0.9649 0.0327
26 EBEM Cynoglossus semilaevis - {.1345 0.8694 0. 0985 . 0.0876
27 BEANEA Swlephorus commersoni -0.1355 0.0357 0. 9606 -0.0342
28 AW Gerres lucidus -0.1507 0.6286 -0.0123 ~0.2448
29 HAb Others — 01528 0.3573 - 0.0638 -0.3348
30 PUERK M Apogon quadrifusciatus —0.1762 - 0. 8665 0.020% 0.0937
31 P98 Solea cueta - D.2023 0.1065 - 01730 -0.2349
32 WS AW Cmoglossus trigrammus - 0.2563 —0.3855 04.279% - 0.5034
33 K AEMl Sourida slongata -0.2592 0.6444 0.0002 —0.3062
34 BCEH ZW Sepielle maindroni -0.2082 0.5732 0. 6230 -0.1031
35 KW Octopus warinkilis - 0.3506 02131 - 0.4903 -D.1095
36 AT DM Polynemus sextarius -D.3726 -0.7284 0.4181 0. 1306
37 M Pampus argentes - D.3899 0.7078 ¢.1506 -0.3424
38 W Octopus aceltutus —10.3928 0.6649 - (1. 2865 -0.1366
39 SR Arnogiossus tenuis 0. 4608 0.1730 0. 6489 -0.4535
4 AW Theisa kemmalensis - 0.4675 - 0.4916 —0.4085 - 0.3062
41 WE %W Zebrias zebra - 04847 .3049 -0.5504 - 0. 3457
47 GHERF M Fugu ocellatus —0.4916 — 0. 0099 —{ 5167 - .0876
43 M Muraenesor cinerens —{1. 5525 —{. 6680 —(.3910 0.1185
a4 FHEEE Osteomugil ophuyseni —0.5634 -0.0677 -0.1116 — 0. 0031
45  KIBEEW Lotigo beka — 0.6400 0. 1608 —0.121% —0.2295
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Table 3 Hang trawl: Principal components and main species
@RI 1 PCA L EN 2 PCA 2 RS 3 PCA S EMS 4 PCA 4

F{F# Figenvalue = 12,20
FMRE Pet of var=27.7%
BRFARE Cum pa1—27.7%

1L Eigenvalue=10.56
FAABREE Pet of var=24.0%
BEHBE Cum pet=51.7%

HFIER Eigenvatue=8.73
B Pt of var=19.0%
REHEMRFE Cum pet=71.6%

AR Eigenvalue=4.37
FHE Pevof var=9.9%
FH o AT Com pa =
Bl.5%
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Fig.1 Dendrograms of hierarchical cluster analysis of nekton communities in the Pear] River estuary waters
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Table 4 Biological statistics of some commercial species in Pear] River estmary waters

=3 K Length/mm HRBEE VR | WE | W=al?
B FhF Species A #E Marture Length/mm Mean of | ¥ a
Nao| Type  Range 379‘ T | weight/g [Habita /% 10-3 b r
1 [FEIGANEE) L Serdineila jussieus FL | 56125 | 16.2 PC 3.45 2.80 |0.8882
2 (ot T Hurengula nymphaea | FL | 48~169 | 118 |V ~ Vi 21.9 PO 1.06 3.07 |9.9577
3 [BE®E Clupanodon punctaius « FL | 54~196 | 140 | N | 145 | W 3.5 G 6.54 2.68 | 0.9466
4 [MEth flisha elongata FL | 35~310 | 150 | IV | 167 | W 29.0 PE 0.70 3.10 | 0.9850
5 [BECANA A Stolephorus commersoni | SL | 15--98 26 FE 50,43 2.10 | 0.7406
6 [P Stodephorus chinensis S | 48~11D | 4.6 PE 6,22 2.58 | 08857
7 [RUBF Coitia mystus SLOf 15203 | 194 | IE | 130 | N 11.1 Nk 1.01 2.83 [ 0.9334
8 [ & Hurpodon nehereus SL | 46265 215 | N 23.7 oe 0.05 3.51 | 0.9446
9 (RSB 8 Osteomugil ophuyseni SL | 26~25 | 99 N 88 i 25.2 PC a.44 2.81 |¢.9320
10 (B 88 Carame kalla FL | 8—128 £.0 DC 2.30 2.91 |0.9389
11 (& B Chorinemus formosanus FL | 35-115 | 5.8 PC 5.68 2.60 | 0.9664
12 |52 Ml i 8 Johnius belengeri SL | 18~167 | 118 | N | 101 | W 12.7 nC 3.44 288 | 6.9690
13T AE A Umbring rasselti | SL | 52—132 | we | M | 95 | N 14.0 ne 0.88 3.19 | 0.9371
14 [0 E B Argyrasomus argentatus| SL | 24--127 | 98 IL 4.0 e 2.73 2,92 | 0.9510
15 | K &0 Preudoscizena crocea SL | 19~240 | 166 | K | 145 | N 16.1 D 1.%1 3.03 | 0.9757
16 WL B & Collichthy [ucidus SL | t1~165 [ 112 | ¥ |15 | W 13.7 DE 3.28 2.92 [0.9739
17 /NHE 8L Euplerogrammus mulicus AL | 15~160 | 110 | T 125 | ¥ 21.% DE 336 2.92 | 0.9523
18 [#0iF8 Lepruracanthus savala AL | 30—~195 | 135 | I 130 ¢ K 29.9 o8 2.07 2.97 | $.9395
19 [#F 8 Trichivrus kaumela AL {35--205 | 100 | I |205| 13.9 W 9.94 2.59 | 0.9296
20 G /1 Trichiurus brevis AL | 38168 5.1 e 3.33 2.81 |[0.9183
21 $B M Pampus argentens FL | 20300 | 150 | IV | 160 { 17.3 PC 2.58 3.01 l0.9758
2[R A Trypauchen weging SL | 19170 7.9 DE 4.04 2.58 | 0.9359
23 M0 Plarycephalus indicus SL | 55~405 | 315 | WM | 405 | W 23 e 0.58 3.03 | 09417
uEﬂwmmm TL | 26~99 73| N 9.1 e | 22,04 2.43 | 0.7903
25 SR B H W Cynoglossus irentatus TL | 54~160 | 138 | WM | 128 | I 8.3 De 0.33 3.06 |0.9311
26 KW EW C. macrolepidotus TL | 57-242 | is0 | W [ 152 | IV 9.4 E 0.44 2.99 | 0.9503
27 4R B8 Cynoglossus bilineatus TLo| 57440 | 272 | U {157 10.5 De 0.27 3,10 {0.9745
2BREIE =L C. crigrammus TL | 83~275 | 235 | Iv 275 | IV 20.1 DC .85 2.88 | 0.9337
20 KA L MR Labign bebka ML | 12~t15 | 36 I 18 I 7.6 o 7096 2.46 | 0,9274
30 (it EAE G Lofigo duvancetii ML | 22-115 | 44 | W § 46 | N 11.3 DC | 47.9% 2.48 {0.9516
11 B TE BW Sepiella maindrond | ML | 10102 | 72 i 55 N 14.2 DC 1 272,40 | 2.24 | 0.9549
32 |BF8 O IR Oratosquilla interrupa | CL | 7-38 33 ] 31 W 9.1 neolo183.55 | 2,78 | 0.9237
33 [LH O XF 8 Oracosquilia inornata CL | 7-25 22 1 25 1 2.7 DW | 1427.88 | 1. 98 |0.7521
34 | LW Solenocera crassicornis | CL. | 5—3¢ | 3D T 2% | U 2.7 1 | 653.01 | 2.08 |0.8215
3ISUTEHRFTHIF Metapenacus affinis CL 12136 35 36 I} 7.6 1 769.52 2,21 | 08665
36 {8 FC S A AE Mezapenacus joyneri Cl. | 9--100 | 40 In 28 Vi 4.7 IX: | 5B1.68 2.26 | 1.9093
37 iiﬁrﬁsis hungerfordi Cl. | 14—38 | 38 | 35 I 6.5 G| 77653 | 2.14 | 0.9090
I8 HI GG RUF Parapenacopsis tenella | CL | 5~19 15 I 19 1 1.¢ DO | 3389.39 | 1.35 [ 0.5252
W[ BT IF Penaeus penicillatus CL | 15—~42 | 33 36 m 13.3 26 158.52 | 2.77 | 0.97M
40 RO Exopalaemon carinicauda | CL | 9~28 26 I 14 | v 3.3 DE | 2213.92 | 1.81 [D.7862
41 [EBERTAF Penaeus indicus cL | 16~3 | 34 I 36 T 13.7 DG | 4769.07 | 1,74 | D.8875
42 2L BB T Portunus sanguinolentus| CL | 10~90 | 90 m I8 v 5.9 DC 47.75 3.05 | D.9699
43| S T Portunus trituberedarus) CL | 11~158 | 70 m 75 v 49.8 DC | 142,23 | 2.72 {08924
44 F BT, Portunus hastatoides CL | 5~29 26 1 16 | W 2.5 DW | 234.77 | 2.43 |0.8946
45|08 E8F Charybdis japomica CL | 16~78 | 78 1 24 kil 47.2 Dw 63. 66 2.99 | 0.9735
46 BB Crarybdis feriatus CL | 8~100 | 100 I 42 il 42.9 W 70.37 2.90 | 0.9561
47 FEN Charybdis affinis CL | 1250 | 26 VI 16 Ll 18.3 I | 267.28 | 2.59 |0.903t

O FF Lengih: AL— AL Annus Length; FL—X 4 Fork length; ML —EEE Mantle length; SL—% 4 Standard body length: T1L.— 2 To-
1al length; 3EMH E CL-—Carapace length; @ E T ¥ Habitat: C—FRHEF Coustals D— A EEMIZE Demersal; E— 0 LI X Estuar-
ine; P— EIEHFAE Pelugios W— )~ AT F Wide.
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Multivariate analysis of nekton composition
in Pear! River estuary waters

LI Yong-zhen, CHEN Guo-bao, SUN Dian-rong, ZHANG Xu-feng
(South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Scicnces, Guangzhon 510300, China)

Abstract: The monthly survey of fishery resources was conducted with beam trawl and hang trawl in the Pearl

River estuary waters from December 1997 to November 1998, and 268 species of nekton were captured, includ-

ing 167 species of fishes, 7 species of cephalopoda, 10 species of mantis-shrimps, 31 species of shrimps and 53

species of crabs. The species composition, biological characteristics and seasonal variation of nekton were ana-

lyzed by principal component analysis, regression analysis and hierarchical cluster analysis. The results indicate

that nekton in the waters are mainly roastal or estuarine small-body species adaptable to the water environment

of high temperature and low salinity, mostly consisting of individuals of the same year, which were the principal

parts of the nekton group. Seasonal variation of the composition of the nckton group was obvious, but for the

demersal fishes and the pelagic fishes, their species composition varied with time.

Key words: nekton composition; multivariate analysis; Pearl River estuary
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