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J&, A IR 10 P B2 O b, Sk AR FIEREESERP Blo 2020 4F 9 A BRIk AL MRS 11 H 27 B 37
Boase /D or 5 g 4 PR3 B, 202047 4 AR Jm A8 Bl PRI M BR 2 A 6 Fl, BERL ARG
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Tab. 1 Composition of nekton and code in Wailingding area

B2 Species 42 Spring 2 Autumn 245 Code
o 5 R Loliginidae
5 5 4R Loligo
AR 20, Loligo duvaucelii n 1
KM B Loligo beka + 2
BRI Loligo edulis + 3
A} Sepiidae
T B8 Sepiella
S TGN B Sepiella maindroni + 4
XTUFF} Penaeidae
JIRUF & Metapenaeopsis
T8 9EARUF Metapenaeopsis palmensis ¥ 5
HOARJE Metapenaeus
JVETHTXTER Metapenaeus ensis + 6
WL HTXTER Metapenaeus affinis + + 7
JE AT R Metapenaeus joyneri + + 8
(i % TR & Parapenaeopsis
== [RAJFXTER Parapenaeopsis hungerfordi + 9
A5 X HR Parapenaeopsis tenella + 10
XTHRJE Penaeus
BT XFEF Penaeus merguiensis + 11
K EXFUF Penaeus penicillatus + + 12
J )T & Trachypenaeus
JHE )TUF Trachypenaeus curvirostris + + 13
G HENRJE Solenocera
R AEEHENR Solenocera crassicornis + 14
e FBEF} Portunidae
W2 F-1% @ Portunus
T JE M T8 Portunus hastatoides + 15
=YL T Portunus trituberculatus + 16
)& Charybdis
A0 Charybdis variegata + 17
PEibEE Charybdis vadorum + 18
H 2588 Charybdis japonica + 19
i3 Charybdis acuta + 20
B BELE Charybdis feriatus + 21
A3 Charybdis truncata + + 22
K AR 8 Podophihalmus
B P MRE Podophthalmus vigil v 23
URIRL Squillidae
FHER & Oratosquilla
[1HR G Oratosquilla oratoria + + 24
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AL

T2 Species # 7 Spring 7 Autumn R4 Code

K X UR S Oratosquilla nepa + 25
ALURIE & Harpiosquilla
KGN Harpiosquilla harpax + 26
TL# R} Carcharhinidae
RHA & Scoliodon
2R3k %, Seoliodon sorrakowah + 27
fERE Clupeidae
/NAT 8 Sardinella
FUIE/ND T fi Sardinella clupeoides + 28
ERJE /NS Tttt Sardinella sindensis + 29
T/ N Tt Sardinella nymphaea + 30
i) Clupanodon
PEBE Clupanodon punctatus + 31
) Tlisha
# Ilisha elongata + 32
ENEES lisha indica + + 33
2} Engraulidae
/NS A0S Stolephorus
E[EE /NN ff1 Stolephorus indicus + + 34
W UE)E Thrissa
T EBEE Thrissa kammalensis + + 35
1 [ 2 Thrissa dussumieri + 36
TV ¢ Thrissa vitirostris + + 37
HEH R Setipinna
W Setipinna taty + + 38
I8 Coilia
L2285 Coilia grayi + 39
i b8} Synodidae
i J& Saurida
Kb Saurida elongata + + 40
S5l Bregmacerotidae
JRAE & Bregmaceros
K- RS Bregmaceros atlanticus + + 41
i} Sphyraenidae
¥ )& Sphyraena
BE 467 Sphyraena jello + 0
KIREFSphyraena forsteri + 43
REEETSphyraena acutipinnis + 44
EF} Mugilidae
B JE Osteomugil
R 6 Osteomugil ophuyseni + 45
L #} Polynemidae
VU8 5 )& Eleutheronema
VU$E Dk Eleutheronema tetradactylum + + 46
KHLHFL Priacanthidae
KA Priacanthus
5 R KR Priacanthus macracanthus + 47
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AL

2 Species % % Spring

L4 Code

KAWL Apogonidae
KA @ Apogon
FRZE KA Apogon kiensis
F AP} Lactariidae
AFHE Lactarius
FL& A Lactarius lactarius
55} Caranginae
#%J& Carany
K ikHi5 Caranx djeddaba
W% Caranx kalla +
[5 6% )& Decapterus
W% [R5 Decapterus maruadsi
A1 05} Sciaenidae
M4 0@ Argyrosomus
i 411 Argyrosomus argentatus +
H3k U A1 Argyrosomus macrocephalus +
B AW 0 Argyrosomus aneus
WA )& Pseudosciaena
/B AL Pseudosciaena polyactis +
Mg 101 J& Collichthys
Wk HFEE A0 Collichthys lucidus
fifi Bl Leiognathidae
figi )& Leiognathus
JEWIR Leiognathus brevirostris +
¥ Leiognathus insidiator
REBE S Leiognathus ruconius +
NS Leiognathus berbis
HLRL Gerridae
EL0 )& Gerres
SRR 17 Gerres lucidus
44t B} Nemipteridae
428405 Nemipteras
H 7 48 48 Nemipteras japonicus +
fifil} Theraponidae
fifilJ& Therapon
YWyl Therapon oxyrhynchus
AR Mullidae
LR Upeneus
BRI Upeneus sulphureus
X FESEEL Drepanidae
X 55688 Drepane
Bk s5 XS 5E B8R, Drepane punctata
TPl Siganidae
T8 Siganus
5 BE W5 T a1 Siganus oramin
i B} Trichiuridae
W R Trichiurus

Bt

48

49

50

51

52

53
54
55

56

57

58
59
60
61

62

63

64

65

66

67
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PN

33 %

K-

5 Species

% % Spring

7 Autumn L4 Code

WAl Trichiurus haumela +

fiE A} Stromateidae
#8 )& Pampus

HREE Pampus argenteus +

K HEF} Centrolophidae
BB & Psenopsis

J68 Psenopsis anomala +

T #5F Cynoglossidae
i 5 )@ Cynoglossus
5 85 Cynoglossus semilaevis
fili B} Tetraodontidae
JE J i )& Gastrophysus
A Il Gastrophysus lunaris
Gk B & Lagocephalus
A Bkt Lagocephalus lunaris

+ 68

70

SRR HEMINE 2, BRLHBFA 45,
4 B A AR B8 (Pampus argenteus) | 75 B i fig
(Thrissa kammalensis) \J(mL%M(Loligo beka ) Fl
JEE B 8 ( Leiognathus ruconius ) , 4 Fh AJL 3 Fh i 4k
B a3 E R &Y 69.70%, 5 B R AL Y
70.88% . Bk AR FFIAT 4 B, o3 i Sy BN RS B
(llisha indica) . 40 S (Leiognathus berbis) | £
BE O SRR B, 4 Fh U0 R AR BT R ST
(1 71.67% , 5 B B KU 24.18% . AMEAT I 1 35k
Ui VK 2B W) 7 25 AN RK 2= S ] fe 4 Sy 4R A s 5
e iE o AR A% 2R e AR T RS A O )
39.06% Fi1 0.76% , i 4k F& K o5 & Koy Bl h
10.22% F120.06% , Hi B 53 5 24 91.67% Fi
83.33%, %5219 IR1Z} 55 0 4 518 Fl 1 735 s 53
e 2 4% 2 74 ¥ AR B A o BT A 3 ) o 18.81%
1 15.79% , a3k FE Kb e R B o3 il 0 24.29% Al
1.46% , th B A 53 53] 9 100.00% F191.67% , 4%
ZIRIZ 50 4 310 711581

2.2 FkEMSHEEMRESH
AMEAT 5 T SR Uk A5 ) 22 A 1 A8 B A
[l 1.785~3.497, Horh 5 2 i 57, 4 2.889; 345
45 KA AL T M 0.437~0.839, B E R, N
0.743; WP - 5 FE 45 BUL AL F Ry 2.144~4.733,
FEERE, 2920 F 2) ., S EIT Z0Hr
(ANOVA) IJ 51, F5 2B ARk Z 2 AR MEFE B34 )
TRBUFAE M 24 5 (P<0.05) , YAl £ 5 5
AFEAE B2 5 (P>0.05)

TR E  IMEAT B 13805 2 Rk 2R iUk
A= W30 35 3 591 R 9.988 F1120.283 kg/h , FkZE
Tk Ayl THEZE(E 3) . FERIFKAEY
AR R AR Bl g 3.779~36.738 kg/h, AH X 45 1
DX ol AR PR AMEAT 5 1 2 3 e v S T
B0 I 0 SR AR AT 5 BK R U0 Uk AR ) U AR R AR
Ak, 76 BBl 9.432~37.638 kg/h, 38 2 5 ZE a3 AT
FIE T T ek A 4 v 2 X S5 R A A
.

R2 FKBIMATRBEIZETABEIEREMEK

Tab.2 The dominant species in two seasons in Wailingding area

i H AT FRECH I HH B AR T B B
e W% Ni% Fl% IRI
Dominate species = k7 = kZE HE [Es T kA
Spring Autumn Spring Autumn Spring Autumn Spring Autumn

HLBE Pampus argenteus 39.06 0.76 10.22 20.06 91.67 83.33 4518 1735
IREMEBE Thrissa kammalensis 18.81 15.79 24.29 1.46 100.00 91.67 4310 1581
ENEE) Tlisha indica - 31.82 - 1.94 - 100.00 - 3376
KM, Loligo beka 8.94 - 20.38 - 100.00 - 2932 -
LT Leiognathus berbis - 23.31 - 0.72 - 100.00 - 2403
JETEER Leiognathus ruconius 2.89 - 15.99 - 100.00 - 1 887 -
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Fig. 4 Cluster analysis and NMDS of nekton community in Wailingding area
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Fig. 5 Redundancy analysis of nekton community and environmental factors in Wailingding area

http://www.shhydxxb.com



196 SR C S N S SO 33 %

3 i

3.1 RZRiE R 00 B Fh 4 4 25 AL 41

55 B DR 1) SRR T R RO 5 A 52 2 1 A 5
I AR ST R 7 ) A i N R A ) B R
FEVE R L i 2 O 3k U AV A
S AN ] U Uk 2B A VR 45 R A PR T R AR
Bl [l 32 N 247 R 05 m) , 461 G AR 25 0K i o] i
PR S R RN T B P 438 0 25 A T B2 i BRF 30 v 3
BT BT . N T PE A R TR A
SRR, AR A BT K LB R A AR 1
(2R (o n] K2k & R B, IR e AR M
U 12°N D)6 i g AF 1 25 2R BUIR 2R A e 4 i
HARRIAE S U, SRR R A i o
FE0 IR E AR B LR T 1995 41, 1999 4 pig 1
TR TF AT o A9 H IR R A i R) R 5 5 4K
WISt K 8 AR LS RS |, 45 B ARR
WlJE TS 2 A Wk R B VR, BRI 1 et o7
V5 T M I o HIME AT 1 3 20 e 3 Ve S ¥ 3
45 UG B VR A U UK AR T 350 v R R A
A 2R R A 119 2.03 4% , 156 B 8 b R e 30 17 ) 3 4
AT WS A ) S AR AT BTG AR &2, AR 224K
HROR 3 TR A IE RN o SR AR
FIH 2015—2017 41 B Vi 6 355 1) 15 3 4 455 A= 7 45
A 2 5000 Yo AR ZR R Ut ) B R AT T A L 4
SRR TG Al oR 25 5 B Rl [ 4544
MWK i 4 . F SRS PV AE AT 5T B 2R A AR T
H SRR MR S sl e IR, FE AN ) 231 W 52 8 VR 45
FFFTE I 22 52, A8 s R 2 — AT RE 5 AR R
A G, RSP BIRAATE LT
WARBARIF IR B, IR0 5 25 2 e s e £ 2 4%
R CPUE 3 B B 3G K i B A 7 28 25 14 1Rt
B E b LR WIREFE PO e . ARENDSE
SEUOTRE PR e ] B 8 B 98 IR DL (Cymbula
granatina) 1) BEHE 7 5, B STt AR Ve BT X by &7
TR R RO B . R R S R
I 57 Z HE 75 445 14 1) Ji PR3 ] 68 RN Uk A= )
EREBWBA K. F R M RBE4L 1 5
A EB PRI, St kAR KA EE N
TRMEE AT, W22
TR

DB 5 1 £E W A 0 A R A B B AR 2 )
ARG M EERNRZ — IMAAT B EE

http://www.shhydxxb.com

TR 2R3 DK A VD RE VR S5 R 20 1 22 S 0K, R 2RI
I AT 451 20 I AR 2 W R G RE S5 g Bk 2 (7% D R iy
g 5 h R a8, 5 LR
A28 90 AR AR IS E UL S 0 AN AL BE g i S H
L il SEA YR E A O AR DL, B BE AN AR S iy
AT A TR Z S [m] A P S5, 2 SMEAT HE R4
37 B 30T VA5 3o O B AR AE AR . R SRR R T AT
VU T 2R/ NG 28 FE AR )RR
TR, JB ) B A VB X BR VT 01 L B % 96 K
) A0, A B, VG H o 8 i b R X o B
L= R S LT I 37 SUNE P X 7
B AE ARV O AR S 2 R A S AL
PR 32 5040 o AR 2 B PRl % b i 44
RIBIN, AN — o BRA =0 IR R € o
RAKTEAIR D IMEE K AR, TR R v B o
28, BRVL 1 ) — HEE A DL SRR B8 1 A 1 2=
W BRSNS R R R AR
PP T HE TR AL, UL B SRAT h 1 4 Fil
Z (AR B8 T U5 A0 /N R 1 R A R T T
TE fei [ 5% 5 1 ik 34l 7 R A B IR R 2 R 1Y
THIE T, B Ve BB 5 4 TR 0 A1, R85 P i 45
Z 1) /NRR AL D T AT AR B R RS B A K s
], DA 52 W 1 A0 35 9 B 22 5 R A2 Ak 3
RRlel R A B AR T g 1 ) AR S W 0 R AR
Yy Fnl GER ) — A5 R #1990 4F 9 H F11991
AE 4 BRI A 2R B 1 CRLAS M AT B 7E ) iR
i 09 I vk AR ) 7 24 AR AR 5 0] O 42.43 A
46.19 kg/h, i & F A BF 58 B i 19 10.468 Al
21.269 kg/h, 15a B T H AT ER VL 130l 9% I 5 R B
IR A
3.2 TEREVBEEEMSRERFXR

AN [ A= W A S TR i e () PR 458 R, R 1A
TR Bl AT 5 MUK AR W A DTG | A
SRS . O 2 E R IR,
KR A BTEY) pH MR VB IR R SRR
PR 1A Sy 8 PR 2% X0 ¥ 1 R N Bt 7K A 0 e
SERY LA D L U R RN K 2R B AR X B
Shmi B I ZE S XA 25 5, AMEAT PRI
Yt vk A= W B AR 0 25 R A T A28 Sl i AN Fe e AR
Ao AT RDAZER IR, 4R a R E A
T 2 55 PR 1 2 52 T A& AT RS 30 T Bl ik A= )
TR EELH T,

BT EWREAVE R, 5K a vk



134 o E A AMEAT MO B I VS Uk A MR A L S R T A e AR 197

JEE 55 i Dk A= W) SRR AN AP R BB A G o TR AR
2R 2K a S MG 7 3 9 BRAR  [R] I o 2 ik
TR A W A5 R A ) B £ TR 22 SE RO IR B, e
i J2 G AR A% 38 RV T A 0 1) A1 MR i 254
AR S] o SR ER a Jo TR PR 5 14 Vi Sl 7 T AR ) 4
2 RH O g, VR AR 7 R A i |
U sl B M A= B, AT Sy LA T A= 0 A
PURH I S R IR W Y. O ABGHA R
ANIFER R a UL R T 4 A BTl A, iR
5 AR, R Bk Z 3L R (10 35 A G o e A0 £ 5
PRI 2% 28 a SEIEARDC . PYRRAE B X R R ™
I AP X A PR A 25 A S AR SEAR AL, BITE 2R
T T 3 IR o A R T S A A g 2 O R R
e K R R AR B X AME AT B i Ak )
T EJ7 LR B T 2 U T vk AR i o0 Ais 5
TRUFAE YRR B A O . USHIO 260 2 fr
Yy W £ RIS e BB A Hl P 1 T, R A T
FLF R LK B SR TARE o KOS
AFHE 8 R U AR W 00 A OGS R Y PR A
I K 46 75 LR ), SIS AT B B S0 v
Uie DK A R Vi 35 A 1) 2= 74 1k A2 2 e mT g S5 K A
PR A O . AR R H 81 B £
AR FEEE SRAUEIA , 7K P38 1o 5 0 R 2B g Al
Vi s 2 e 4 ol £ S TF T 5 ), 0 280 R 40 A
B EARR K A W2 o AR AT
WIFFEBRAL B EM T /1N £ 100 B 0 A o A, AR
ol (57 22 RS2t AR R FH K-means B2 2R
VR BRI AR AR 53 Sl =26 (AR K R OK o
oK), G5 R W G0 AR Mo A 5K AT 5 R R
W AMEAT B BT A BRIT 101 ¥ 35852 1 1 fee KA
JK FRERVLAY g R B2 1o B A L T Bk
i R RE I B SRR TR AR DX s, ASBIF S 4 W
32 FRIE R R B T 64K AL S AT T
A S A 0 A SR Dk A 0 A e 5 R AR AR ) R B
MR Z—

AN ZENE N 15 Y WA TR AR W B G R 2
PRBLA] SRR R B S BOR TR A YISET . A
X IMEAT 5y e 2 T S s A0 52 e Ry ) I, 3
] HE SR R 5 B EESZ AR . Tl HE S )
RS2 BT 2. A1 i 2S5 A R A B ke M5 3
5, ALy T 1 T B BB 2 MR S 4, 2
b B A R A R B R T SR B B AR T IR
AN ZE TS G I B S P 2 08 f R i i A

PIRIAE G, G RN R BUA B — i W B I 2 5 ) £
PRI A, SR F 32 M BUR B0 S AR
WFFE A7 il 2R A BT ER (12) | Ko ik i85 (50)
JELW) B (58 ) g BEH AT, AT AE S th 13X JLAR AR 45
At AR Mok LR BT 1 B, XA i 2T Qe A —
S T A A RE T R S8R o B I8P 4557 0
IRIT DAL 6 K B X AR E I 28 RS Sk 2R
UL b i W R 20 0 P e 2 R0 A e 1
A ORI T A IR, T 52 A R I B K
S, 3 ELAT AR NV BE 1 AW VK A ) B A A
WO R RE B
T3 AMTLE BRI ) 2 18] 53 M S TV S5 A AR 2
FERE ARSI RE AT B ZE M, B2 A2 OB 6
Sl PRI R R AR AR R IR . R ARy
HIHEHAA R AT B FAROGICE N B A Bk
AR A T O M 3 T Pk AR R E A
SEE RS BT, ITTRZ MR A IR 25 . AR
A A T A AL B U Al N T AR A
S, I AR T ARG N T AR Ak
W | T RaRE R e R AR, 73— 5 i)
PEAE TN R A BERR ISR BRI 2
YR EE TS BA R

4 4

ERVT M AT 135 450 7 P 0 98 8 210 8
Pl BRSO 5 R R B | B JRE
A2 S, R R R R S B DRy A Bk A 2 g A
RV L U I o I B e oy 1 Y e S
TR 2 S, SR TR BOR A A
WL 1 AR AR AR DR B, B AR g T
B MUK o AT B I T E A
2R 3R a AT R ER A AE IR K 25 34
B SMEAT TR RO B TAE , I
T 3 DK A= ) B TR O FL A T A SR T e 40
A A5 R AT REATAE— R i 22 , A & PR i o+ A
A 22 110 2 IR 22 T Sul A O e 9 54 ER AR S, o2
SIS 25 T B M D R A E

SRk :

(1] =, Bhar, 2558, 45 . BRYL O HLARDM 5 J8 i K k7
Ui A 90 3 A R A B LR i PR 3R (). R W R A T,
2020, 39(5): 30-42.
SU X Y, ZHONG Y, LI Y, et al. Distribution

characteristics and influencing factors of phytoplankton in

http://www.shhydxxb.com



198 Eowom oW R ¥ R 33 %
waters around typical islands in the Pearl River Estuary[J]. marine biota[ J]. Science, 2002, 296(5576): 2158-2162.
Journal of Tropical Oceanography, 2020, 39(5): 30-42. [12] 95010, BRI . A RV R B AR £ vl

[2]  KERNS B K, OHMANN J L. Evaluation and prediction of FRMHERPIE PN [T ], R R 2R 244, 2022, 31
shrub cover in coastal Oregon forests (usAa) [J1. (3): 670-676.

Ecological Indicators, 2004, 4(2): 83-98. JIANG M F, CHEN X J. Preliminary evaluation of the

(3] HEA, ZiWE, arikiE, & RICABO A7 1 5h seasonal moratorium of squid fishery on the high seas in the
W REIE AE R A N A e R Z R (T ], B AR S 4R equatorial waters of Central Eastern Pacific[J]. Journal of
2023, 44(1): 22-30. Shanghai Ocean University, 2022, 31(3): 670-676.
GANW D, WU Y Z, YUHC, et al. Preliminary study on [13] X, JURTLW AN RGBT MR (D], JEI]:
rodent community structure and its influencing factors in JEI'T K, 2008.
the agro-pastoral ecotone of northeast China[J]. Chinese LIU J. Ecosystem health assessment of Jiulong river estuary
Journal of Wildlife, 2023, 44(1): 22-30. [D]. Xiamen: Xiamen University, 2008.

(4] BREES, Bhopae, 4 alh, 5. A WA L ERER [14] TROKHYMETS V, SAVYTSKIY O, ZINKOVSKYT A, et
i AR T A KR A D R B S A s i [ ). SR TR 2 al. Species composition, distribution and relative
%, 2022, 16(8): 2672-2681. abundance of the inshore fish community off the Argentine
CHEN S N, ZHONG W Z, NIU J R, et al. Effect of Islands, Bellingshausen SealJ]. Polar Biology, 2022, 45
compound bacterial agent on maturity and microbial (5): 845-855.
community structure of oxytetracycline residue aerobic [15] BLANCHARD F, LELOC’H F, HILY C, et al. Fishing
composting [J].  Chinese Journal of Environmental effects on diversity, size and community structure of the
Engineering, 2022, 16(8): 2672-268]1. benthic invertebrate and fish megafauna on the Bay of

[5]  FEEfE, XU, SRR, W 60 5% B I HOm H Biscay coast of France [J]. Marine Ecology Progress
ZAEVERTSE[)]. PR o, 2023: 1-13. Series, 2004, 280: 249-260.

TANG L D, ZHAO HY, GUO L H. Community structure [16] WIS, ¥ J1, JPO5, &5 . JEF o b 8 Y 25 PN PR ik
and species diversity of predatory ladybeetles in vegetable SRR AR ZREE BT (D). F KR, 2019,
crops in north Hainan [J]. Journal of Environmental 15(4): 1-10.

Entomology, 2023: 1-13. YING R, JIANG L, YIN F M, et al. Analysis of

(6] Wdim, ARdh, B/0BE, SF . Rl TR X R N S IR £ community  structure and  diversity of nekton in
KMk ai g (1], AR, 2022, 42(22): 9383- Kaozhouyang Bay using gill nets and cages [J]. South
9393. China Fisheries Science, 2019, 15(4): 1-10.

PAN S Y, LIN K, LYU S L, et al. Importance of species [17]  HPgid, BRase, B, & =T ISUHK s & 45
interactions in structuring fish community of Leizhou Bay 5 A 2RI [ ]. WS E L 2022, 53(2):
waters, mnorthern South China Sea [J]. Acta Ecologica 384-393.

Sinica, 2022, 42(22): 9383-9393. MA L K, CHEN Q Z, CHENG F P, et al. Analysis of

[7]  PANGZ W, XUBD, ZAN X X, et al. Shrimp community community structure and biodiversity of nekton in the
structure and its relationships with environmental factors in Sanmen Bay[]J]. Oceanologia et Limnologia Sinica, 2022,
Haizhou Bay and adjacent waters in spring [J]. Acta 53(2): 384-393.

Ecologica Sinica, 2015, 35(6): 191-195. (18] Wb A, AP, XN, 45, = IRV UEIK sl A JS 4 i

[8] XI5, ntoha, D, 55 . AR E VIS lieik S W2 L RETE A T [T]. R R M CHARERD ,
B i A1) HEPERRE, 2022, 46(5): 86-94. 2022, 27(4): 299-306.

LIU Y, YE S Z, MA C, et al. Seasonal variations in MIAO X, SONG P Q, LIU S G, et al. Analysis of species
species and the quantity of nekton in Sansha Bay, Fujian composition and community structure of nekton in Sanniang
[J]. Marine Sciences, 2022, 46(5): 86-94. Bay [J]. Journal of Jimei University (Natural Science) ,

[9]  FAO. The state of world fisheries and aquaculture 2022, 2022, 27(4): 299-306.

towards blue transformation[ R]. Rome: FAO, 2022. [19] R4, 2, Imuk, 5. SEaE A% (M), 3.
[10] 9N, MO, WA All, 45 . BRI IL N A9 Jent: mSEHE L, 2015.

ZHEEL) ] FEZHETE, 2016, 24(7): 737-738. NIU C J, LOU A R, SUN R Y, et al. Foundations in

SUN J, LIN M, CHEN M X, et al. Marine biodiversity ecology [M]. 3rd ed. Beijing: Higher Education Press,

under global climate change [J]. Biodiversity Science, 2015.

2016, 24(7): 737-738. [20] 220, sk, SKIR, 4%, PUDHES VY RIRIAIILESTES LI

[11]

HARVELL C D, MITCHELL C E, WARD J R, et al

Climate warming and disease risks for terrestrial and

http://www.shhydxxb.com

IR ZHEELT ], AEZREE, 2016, 24(2): 166-174.
LI Y, ZHANG J, ZHANG R, et al. Fish diversity in



134 W A AMEAT P W T TR S Uk AR RIS Al SO S R IR T R AR 199
southwestern seas of Nansha Islands and the mouth of Beibu stable isotope analysis [J]. Chinese Journal of Ecology,
Bay[J]. Biodiversity Science, 2016, 24(2): 166-174. 2018, 37(1): 194-202.

[21] MOLINA A, DUQUE G, COGUA P. Influences of [30]  ARYEEE, SRR . BRYC AT RS K 4R 1S A9 7K
environmental conditions in the fish assemblage structure of RSP [T, EEFREERLA, 2001, 20(2) : 28-31.
atropical cstuary[.]]. Marine Biodiversity, 2020, 50(1): 5. LIN H Y, HAN W Y. Water quality assessment and

[22]  HUANG S M, PANG H, MA K Y, et al. Evolution of the analysis before and after the decade of the dry period in
hydrocarbon migration system of the lower Enping Lingdingyang estuary of the Pearl River Mouth[J]. Marine
formation in the pearl river estuary basin [J]. Geoenergy Environmental Science, 2001, 20(2): 28-31.

Science and Engineering, 2023, 222: 211454. [31]  BRATME, MRod, #or, 5. BRILIAMEATHER B DR

(23] RJEGE, BEAS, oROTRG, A5 B EE 1 A MG A AR )@ T[T ], R, 1998, 17(3): 53-57.
TRIT VB I8 38 S 0] [, BRI ST, 2015, 34(11) ZHANG 7 L, CHEN Z T, XU L, et al. Modern
2061-2072. sedimentary rate and heavy metal pollution in the Pearl
WU Q T, FAN J, ZHANG H O, et al. Spatial effects of River Estuary[J]. Marine Science Bulletin, 1998, 17(3):
different fixed links on accessibility and regional economic 53-57.
linkage in Pearl River Delta[J]. Geographical Research, [32] &3, JuVLE, IMBE, 4. BRIBAMSAT AT A flE Xt 4 2%
2015, 34(11): 2061-2072. FIRTRP ORI A )], B Tr 4ol sadie, 2021, 52

(24]  PEBEBL. M KT BRIT C KB AR B 5 1K A2 0 2 (12): 3228-3236.

WEFELD]. TN AR IR TR, 2021, FENG X, FAN J T, SUN X, et al. The stock enhancement
HONG X Q. Study on ship evacuation and recovery effect evaluation of artificial reef in Wailingding, Zhuhai
scheduling in Pearl River Estuary under extreme weather[D]. [J]. Journal of Southern Agriculture, 2021, 52 (12) :
Guangzhou: South China University of Technology, 2021. 3228-3236.

[25] SUN R, MA M, ZHONG K, et al. Geochemistry and [33]  REUA, aTEM. B RIBLARIRZ ARSI N E
zircon U-Pb ages of the Oligocene sediments in the Baiyun BB [T ] KFE244R, 2004, 28(1): 29-34.

Sag, Zhujiang River Mouth Basin[J]. Acta Oceanologica CHENG J S, YU L F. The change of structure and
Sinica, 2021, 40(2): 123-135. diversity of demersal fish communities in the Yellow Sea

[26]  BRERIE, SR, o7, 4. 1973—2015 ARV M and East China Sea in winter [J]. Journal of Fisheries of
i S LR AR AL 3 B [0 ). P TR AT, 2016(5) - China, 2004, 28(1): 29-34.

9-15. [(34]  EEWE, HCHE, B, %E. 1980—2007 4F KIS
ZHANG X H, HUANG H M, WANG P, et al. Change Y FPZREE (X RERE AR AR AR [T ], B AR RS A
analysis of coastline and sea reclamation in Pearl River 1%, 2010, 21(9): 2403-2410.

Estuary from 1973 to 2015[J]. Transactions of Oceanology WANG X H, DUF Y, QIUY S, et al. Variations of fish
and Limnology, 2016(5): 9-15. species diversity, faunal assemblage, and abundances in

[27] W=, e, MRS, & BRI ORISR Daya Bay in 1980-2007 [J]. Chinese Journal of Applied
TR A5 Qe i K R R A o i [0 ], BB AR 32 Ecology, 2010, 21(9) : 2403-2410.

2023, 5(3): 91-98. [35]  WRALA, JEsyT, vRARLE, . L8 B SO ASHR I R
YANG Q Y, LIM H, XIANG J C, et al. Analysis of land- ISR AR ) SRR F Z M E R [T ], K24,
based nitrogen into the sea and water environmental 2019, 43(6): 1483-1497.

capacity in Shenzhen sea area of Pearl River estuary [J]. HAN X D, ZHANG S Y, WANG Z H, et al. Fish
Environmental Ecology, 2023, 5(3): 91-98. community  structure and  its  relationship  with

(28]  BiHr, WfB4, T8, 5. 5T DNA KIEM VLTI environmental factors in the Ma’ an Archipelago and its
S VA A 2 A O R AP G BT ] B KR eastern waters| J ]. Journal of Fisheries of China, 2019, 43
%, 2022, 18(6): 10-18. (6): 1483-1497.
CHEN J, HUANG D L, WANG X H, et al. Species [36] BAVINCK M, DE KLERK L, VAN DIJK D, et al. Time-
identification and morphology of fish eggs from Jiangmen zoning for the safe-guarding of capture fisheries: a closed
coastal waters in spring using DNA barcoding [J]. South season in Tamil Nadu, India[J]. Marine Policy, 2008, 32
China Fisheries Science, 2022, 18(6): 10-18. (3): 369-378.

[29] ¥, WiFJe, Hisy, 5. SRV Dl A AR e [37]  Jpmedk, BRIESE, AL, 5. 2015—2017 4 j i R

RO E FRG M [T, 2k, 2018, 37(1): 194-
202.
ZENG Y Y, LAl Z N, YANG W L, et al. Trophic

spectrum of fishery species from the Pearl River Estuary by

TR ZA i) BE SR [T, B K =RE 2019,
15(2): 20-28.
SU Y J, CHEN G B, ZHOU Y B, et al. Assessment of

impact of summer fishing moratorium in South China Sea

http://www.shhydxxb.com



200 Eowom oW R ¥ R 33 %
during 2015 -2017 [J]. South China Fisheries Science, [46]  SP&w, 2%, R4 . T ARG B I A R
2019, 15(2): 20-28. W BEIRIML. T7H TARBHE R, 1994,

[38] B3R, RAE, =AETR, 5. BARMMIE e ivE GUOJF,LIMZ, YUM Y. Marine organisms and fishery
ik BN RAL BT[], Rk REE, 2018, 14(3) - resources in Guangdong island waters [M]. Guangzhou:
29-39. Guangdong Science and Technology Press, 1994.

WANG W J, CHEN P M, YUAN H R, et al. Analysis of [47] @, dEmife, FBEERR, 5. ) AR RSEM ALK M2
seasonal variation of Crustaceans community structure in eGSR L SRR TR )], LR RS
Zhelin Bay of eastern Guangdong [J]. South China 2, 2022, 31(4): 940-949.

Fisheries Science, 2018, 14(3): 29-39. YUAN C, PEI R H, ZHENG Z Y, et al. Structural

[39]  RAFEZE, Sk, Xk, . T LRk A AR characteristics of fish assemblage and its relationship with
5 S R RO PR ()], k5T, 2021, 43 environmental factors in Songmushan Reservoir, Dongguan
(2): 200-206. City of Guangdong Province[ J]. Journal of Shanghai Ocean
WU C H, ZHANG Y X, LIU W, et al. Assessment of the University, 2022, 31(4): 940-949.
impact of summer fishing moratorium in the offshore fishing [48] YESW, LIZJ, LEK-ANG S, et al. Community structure
grounds of Hainan Island based on landing survey [J]. of small fishes in a shallow macrophytic lake (Niushan
Journal of Fisheries Research, 2021, 43(2): 200-206. Lake) along the middle reach of the Yangtze River, China

[40] ARENDSE C J, GOVENDER A, BRANCH G M. Are [J]. Aquatic Living Resources, 2006, 19(4): 349-359.
closed fishing seasons an effective means of increasing [49] WL, B HHE, Fig2, 55 REEFEFE IR IX M2k
reproductive output? A per-recruit simulation using the BEIR SR RAE ML S BN TR R [T]. K754,
limpet Cymbula granatina as a case history [J]. Fisheries 2022, 46(6): 995-1007.

Research, 2007, 85(1/2): 93-100. RUI'Y, JIANG R J, WANG H X, et al. Characteristics of

(41] R RE, XUk, M, 45 . ZRIT AT I B s 2R fish community structure and its relationship with
Ml G S R R S L S A TR R T environmental factors in Dachenyang spawning ground
KPR, 2022, 29(8): 1198-1209. reserve [J]. Journal of Fisheries of China, 2022, 46(6) :
TANG G L, LIU Y, WU P, et al. Community structure of 995-1007.
fishery resources and its relationship to environmental [50] USHIO M, HSIEH C H, MASUDA R, et al. Author
factors in the Wanshan Islands Sea of the Pearl River Correction: fluctuating interaction network and time-
Estuary in spring [J]. Journal of Fishery Sciences of varying stability of a natural fish community [J]. Nature,
China, 2022, 29(8): 1198-1209. 2022, 605(7911): E9.

[42]  5kJE, DOAUE, FEIRME, . VLIRI A Ve 1 2 41 R0 [51]  ®pfkmi, T/, RAH, 9. milEdealie s L A
MR A1) KBS, 2018, 5(2): 76-84. i RIS M PR T OC AR 1), R
ZHAGN H, BEN C K, WANG Z H, et al. Species 2E4, 2023, 32(1): 190-202.
composition and  spatial-temporal patterns of fish JUJ L, WANG X G, WU C Y, et al. The relationship
assemblages in Jiangsu coastal waters[J]. Open Journal of between species composition of fish larvae and juveniles
Fisheries Research, 2018, 5(2): 76-84. and main environment factors in the northern South China

[43]  X0us, nHRIT, ZBS, 25 SR R R 2P Sea in summer[J]. Journal of Shanghai Ocean University,
FFHE S RE & SR AR (). AR 252240, 2016, 36(12) 2023, 32(1): 190-202.

3775-3784. [52]  &fh, BREES, tRIEAL. R H 215 7w dite IX f 2R A
LIUH, YEZJ, LIZ G, etal. The community structure of Ak R H 5K A O R 1)), Ayl T2 i, 2016, 35
ichthyoplankton in the central Yellow Sea in spring and (3): 65-71.

summer[J]. Acta Ecologica Sinica, 2016, 36(12): 3775- GUAN W, CHEN J J, XU Z L. The distribution and
3784. seasonal variation of fish populations in the southwest

(44]  Fili, MREAHE. BRI @RBE SR =24 [)]. B waters of the Nanri Islands and their relationships with the
J7IKFE, 2006, 2(4): 37-45. variation of water masses [J]. Journal of Tropical
WANG D, LIN Z J. Spatial and temporal variations of fish Oceanography, 2016, 35(3): 65-71.
community structure in the Pearl River Estuary waters [J]. (53] HHEERR, g, BEAEMS, 45 . BRI IR VAt bR
South China Fisheries Science, 2006, 2(4) : 37-45. ZERIMARAELT ). ARSI, 2023, 42(3): 694-701.

[45] PEASE A A, TAYLOR J M, WINEMILLER K O, et al. TIAN F G, HE W, HUANG B B, et al. Spatial

Multiscale environmental influences on fish assemblage
structure in central Texas streams [J]. Transactions of the

American Fisheries Society, 2011, 140(5): 1409-1427.

http://www.shhydxxb.com

distribution of eggs of Stolephorus commersonnii in the Pearl
River Estuary [J]. Chinese Journal of Ecology, 2023, 42
(3): 694-701.



134 o E A AMEAT MO B I VS Uk A MR A L S R T A e AR 201

[54] JIANG Z B, HUANG Y J, CHEN Q Z, et al. Acute fingerprint characteristics of aliphatic hydrocarbons in
toxicity of crude oil water accommodated fraction on marine marine organisms from the pearl river estuary [J]. China
copepods: the relative importance of acclimatization Environmental Science, 1997, 17(3): 256-259.
temperature and body size [J]. Marine Environmental [56] GUIDETTI P. Differences among fish assemblages
Research, 2012, 81: 12-17. associated with nearshore Posidonia oceanica seagrass

[55] BT, MEK. BRICIAREAE IR PRI i A (i beds, rocky - algal reefs and unvegetated sand habitats in
FREUHTET]. PSR, 1997, 17(3): 256-259. the Adriatic Sea [J]. Estuarine, Coastal and Shelf
JIA' X P, LIN Q. Analysis of gas chromatography Science, 2000, 50(4): 515-529.

Relationship between community structure of nekton and environmental
factors in Wailingding marine ranching area

FENG Xue'*?, DAI Xiaojie1 , YUAN Huarong“, CHENG Zhijian“, CHEN Pimao**

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. South China Sea Fisheries Research
Institute, CAFS, Guangzhou 510300, Guangdong, China; 3. Scientific Observing and Experimental Station of South China Sea
Fishery Resources and Environments, Ministry of Agriculture and Rural Affairs, P. R. China/Key Laboratory of Marine
Ranching , Ministry of Agriculture and Rural Affairs, P. R. China, Guangzhou 510300, Guangdong, China)

Abstract: In order to understand the structural characteristics of nekton community near Wailingding marine
ranching area, a comprehensive survey of resources and environment was carried out in the spring and autumn
of 2020, and the composition of nekton, dominant species, catch rate and community structure
characteristics were analyzed, and a nekton community structure data matrix was constructed to analyze the
influence relationship between nekton community structure and environmental factors. A total of 73 species of
nektons were collected, belonging to 12 orders and 30 families and 49 genera, the largest number of fish with
47 species, 10 species of shrimps, 9 species of crabs, 4 species of cephalopods, and 3 species of mantis
shrimps. Index of relative importance (IRI) results shows that there are four dominant species with IRI >
1 000, namely Pampus argenteus, Thrissa kammalensis, Loligo beka and Leiognathus ruconius, among which
Pampus argenteus and Thrissa kammalensis were the common dominant species in both seasons. The results
of Margalef index (D), Shannon-Wiener index (H') and Pielou index (J')showed that spring was higher
than autumn, one-way analysis of variance (ANOVA) showed that H' and J' were significantly different in
different seasons, however D'was no significant seasonal difference. Similarity of percentage (SIMPER)
revealed that the species with the highest contribution in spring was Thrissa kammalensis, and the highest
contribution in autumn was [lisha indica, the average dissimilarity was up to 78.64% and the cumulative
contribution rate of anisotropy was 42.72%. Redundancy analysis (RDA) shows that chlorophyll a, water
mass and petroleum are the main environmental factors that affect the community structure in Wailingding
marine ranching area. The study shows that the high-density area of catch mainly appears in the coastal waters
of islands and reefs, and the community composition of swimming organisms is obviously different in different
seasons, which may be related to the law of life history, the fishing moratorium policy and the influence of key
environmental factors in the area. The result can provide basic data and theoretical reference for scientifically
and reasonably understanding the characteristics of nekton community in the construction area of marine
ranching, guiding and evaluating the ecological restoration effect of marine ranching.

Key words: Wailingding; species composition; community structure; environmental factors; RDA analysis
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