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Fig. 1 Distribution of trawl survey sites in Qixing

Islands offshore area
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0.461~0.829, 1l }0.673; FHZ40.502~0.795,
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Tab.1 Species composition and percentage in Qixing Islands offshore areas

& Fi
M H family genus species
class order B Letl/% B Lt /% B et/ %
no. ratio no. ratio no. ratio
i 49 Osteichthyes  #JEH Perciformes 17 40.48 28 45.16 31 38.75
fi:JZ H  Clupeiformes 2 4.76 5 8.06 6 7.50
fli% At H  Aulopiformes 2 476 2 323 2 2.50
fifif, | Tetraodontiformes 1 2.38 1 1.61 3 3.75
i 2 H  Scorpaeniformes 1 2.38 1 1.61 1 1.25
ii§ % H  Mugiliformes 2 4.76 2 3.23 2 2.50
igff | Anguilliformes 2 4.76 3 4.84 3 3.75
%% H  Pleuronectiformes 1 2.38 1 1.61 3 3.75
i Elopiformes 1 2.38 1 1.61 1 1.25
W4 Malacostraca /£ H Decapoda 9 21.43 13 20.97 22 27.50
M/ H  Stomatopoda 1 2.38 1 1.61 1 1.25
kAL Cephalopoda M H  Teuthoidea 1 2.38 2 323 3 3.75
S H  Sepioidea 1 2.38 1 1.61 1 1.25
J\BiH  Octopoda 1 2.38 1 1.61 1 1.25
Gt total 42 100 62 100 80 100
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Tab. 2 Diversity index of nekton in Qixing Islands offshore area

wF HF
st i o Wiene EFFFETR
station ' ?ﬁ)ﬁ%ﬁiﬁ %) lﬁ}%ﬁi& Shannor{-Wicfner_Zﬁ'fifﬁi'i _ *Tﬁﬁi}ﬁiﬁl l’/ﬂ”ﬂfj‘z_}‘ﬁiﬁ e
richness index D evenness index J' diversity index H' richness index D evenness index J’ diversity index '
1 2.589 0.701 3.216 2.350 0.502 2.170
2 2.849 0.607 2.886 2.083 0.624 2.696
3 1.970 0.516 2.194 2.146 0.553 2.427
4 2.641 0.709 3.293 1.691 0.693 2.638
5 3.022 0.630 2.994 1.746 0.625 2.554
6 2.356 0.616 2.746 2.071 0.747 3.230
7 2.449 0.461 2.112 2.483 0.795 3.546
8 3.784 0.769 3.947 2.545 0.787 3.510
9 2.555 0.829 3.697 2.224 0.600 2.674
10 2.487 0.776 3.410 3.507 0.638 3.219
11 3.159 0.767 3.798 2.503 0.669 3.025
12 2.024 0.700 2.920 2.945 0.569 2.735
#f  mean 2.657 0.673 3.101 2.358 0.650 2.869

ek fn . NI EEK . PR T8 (Portunus tritu-
berculatus). 75 &g . T HFEE (Oratosquilla
oratoria); AR, HHEEBMENNT.70%, K
Wl H AR W, =R FE WA
(Trichiutus lepturus). FHH A =PER T B . &
(BT S S R AN R &R T
MAER N EE M, RABE T, EEF
BEA 14, WK Ry Ik W 8 °F (Chrysochir
aureus). PAEEWENR (Solenocera crassicornis)., [
FC BT XS R (Metapenaeus joyneri). W&l i (Johnius
grypotus)S; FBEA10M, KWK N IR, | Jpsk
i, KB W (Loligo beka). ™ [E B HF(Acetes
chinensis)%5 . WG FHEM 3R . Jpkfa
F1HR G | ik 4 28 £ (Collichthys lucidus), F 24
Fh 2= A8 AR (3R3),

ok 2= 32 U UK Bl W A 2 7 T R EE AR A
il 2H2.45~10.51, Horp Az 2560 9 B fie AR (R Y b
NNEE R (10.51), HJF MU A I B 05 X8R
(9.47). 568 (8.84), Jekfm(8.71). mihfh
(8.53). FHERAR LN (L. duvauceli)(8.22), =Hte T
1(7.99)% ; 2= FEUFIK 3 A= 0 98 B EUE
AL 2 1.02~8.93, Hrp B H e K1Y K AE
14.(8.93), HF MK N I HFEE(8.51) . #H4(7.94).

B (Setipinna taty)(6.75), ¥ [12(5.20), H A fig
4.67)%

BN ESHBEROYFKER =R T
T Ay 4 £1.(0.922) . e Sk IS 4R B 85(0.902)
1 Ul T2 2 W B8 £81 (Odontamblyopus rubicundus)
(0.892); HFH =Pt TEEM g3k £(0.966). H
A figt A1 B 62 (0.933)
24 FEAEHIETHRERFE

Vb 22 B 1 A 2 1 A B T A A — e 25
AT bR, Tk R P U A (] 1 ) R
41, PRI SR 20 B % 21 W R TR o 4L BE Y
Xof W 2R i UK 2 W R Vs AT SR 25 40 A FINMDSHE Y
B, PRS0 h34, HihfkZE15 a5 0k
PEAE66% M ALK o —4, 10, 11, 12%
i 57 FE 0% A AT ol —4, FRl Al v 7E 58%
ALK b —2H, ANOSIMAG 645 J e ] =
HPPZ M PEHB KT, TREEER; £F
10, 11, 125 3507 78 64%AH L K S — 4,
675 W 57 FE SO%AHALL 1 K-k — 41, 6 4 sl v 7
60%AH RUIPE KA —4L, ANOSIMAGS ¥ 45 5 32
AWM Z R PEY KT, I E 2R (A
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Tab.3 The IRI of major species of two seasons in Qixing Islands offshore area

g g KZIRI HRIRI EB(L), HFB(L),;
no. species autumn spring autumn spring
Al & Muraenesox cinereus 3155.05 83.56 8.84 4.17
A2/S6 JJts Harpodon nehereus 2477.06 883.68 8.71 3.90
A3 NTE 5 Polynemus sextarius 2461.77 10.51

A4/S3 =R T8 Portunus trituberculatus 1779.89 1525.69 7.99 3.59
A5 HREEE  Thrissa kammalensis 1161.67 0.11 245 1.00
A6/S5 4 Oratosquilla oratoria 1127.86 961.76 7.57 8.51
A7 RKHESF  Chrysochir aureus 886.76 20.95 7.00 377
A8 AR HNR  Solenocera crassicornis 637.27 6.76

A9 JAROHUR - Metapenaeus joyneri 550.44 10.82 2.79 3.75
A10 N4t Johnius grypotus 419.23 8.53

All K¥&th  Larimichthys crocea 336.46 5.39

Al2 kit Nibea albiflora 271.92 0.68 4.84 1.00
Al13/S13 WELMESE A Collichthys lucidus 247.15 284.40 3.90 2.96
Al4 IR URE Odontamblyopus rubicundus 241.03 0.16 4.65 1.00
Al5 WA AT 0HUR  Parapenaeopsis hardwickii 214.45 6.01 9.47 3.52
Al6 FIGH S Loligo duvauceli 210.14 8.22

Al7 WHEN  Sparus latus 206.81 5.40

Al8 AT 4)i %R Parapenaeopsis tenella 169.26 67.40 5.93 434
Al9 VUL K26 Apogon quadrifasciatus 102.24 3.34

A20 TR Cynoglossus robustus 101.55 5.07

S1 HAE  Engraulis japonicus 4708.54 4.67
S2 W62 Decapterus maruadsi 2227.33 5.20
S4 Wit Trichiutus lepturus 3.54 1414.18 3.00 7.94
S7 KAWL Loligo beka 856.98 8.93
S8 FIERUF  Acetes chinensis 0.61 832.34 1.00 1.02
S9 S Psenopsis anomala 1.21 427.45 1.00 4.61
S10 HE  Pampus argenteus 393.30 2.53
S12 HALE  Scomber japonicus 381.02 431
S14 el Setipinna taty 26.81 212.41 2.06 6.75
S15 XEEEE  Charybdis bimaculata 161.80 2.93

e ACKE, SLEFE, T 1-20. Y75

Notes: A. autumn, S. spring, the same below. 1-20. the sequnence of the species

R P B HE P RE I A A S IR v 18] AR 001

JE, FERED A KB —E

P 25 98] A5 i 07 5 AR — B AT R, B
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Fig. 2 Cluster (a) and MDS ordination (b) of nekton community of two seasons in Qixing Islands offshore area

The numbers in the figure represent the stations
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Fig. 3 ABC curves and W value of nekton of two seasons in Qixing Islands offshore area
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Community characteristics of swimming animal in the waters of
Qixing Islands in spring and autumn

ZHANG Chuncao', SHUI Yuyue’, QIN Hulin', JI Mengmeng ',
HU Chengye ', Ll Liang', SHUI Bonian "

(1. Fisheries College, Zhejiang Ocean University, Zhoushan 316000, China;
2. Zhoushan Marine Fisheries Bureau, Zhoushan 316000, China)

Abstract: The aim of this paper is to study swimming animal composition, dominant species, diversity, niche and
community structure in Qixing Islands offshore area, according to taxonomy of ocean swimming animal, /R/
formula, Primer, Excel, niche, ABC curve for swimming animal identification and data processing and analysis.
The results showed that there are 80 swimming animal species belonging to 3 classes and 14 orders living in the
investigated area, including 52 fishes, 13 shrimps, 10 crabs and 5 cephalopods, by the bottom trawl catches in
autumn of 2014 and spring of 2015. There were 6 dominant species in autumn, and in spring the dominant species
were 4. One common species is Portunus trituberculatus. In the two quarters, the species diversity index H', D, J'
was at the middle level. The species of larger niche in the autumn was Polynemus sextarius (10.51),
Parapenaeopsis harbwickii (9.47), Muraenesox cinereus (8.84) etc and in the spring was Loligobeka (8.93),
Oratosquilla oratoria (8.51), Trichiurus lepturus (7.94) etc. Cluster analysis showed the species among 12 stations
of two seasons can be divided into three groups.The result was consistent with the NMDS analysis. The ABC
curve analysis showed that the W vaule was 0.052 in the autumn and —0.059 in the spring which were close to
zero. The swimming animal community composition was based on fish, followed by shrimp and cephalopods at
last. P. harbwickii, M. cinereus and O. oratoria etc., the low value nekon has the high niche and occupied a major
competitive position.In the two quarters, the grouping of the species among 12 stations was not affected by the
season, because the composition of species and marine environment had a certain degree of similarity in the group

of stations. ABC curve analysis showed that the offshore area was in a state of intermediate interference.
Key words: swimming animal community; species diversity; ABC curve; Qixing Islands
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