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ABSTRACT

Aim: Nekton surveys in coastal waters can enrich our understanding of species diversity, assess the status of local
fishery resources and variations in their trends, and provide the fundamental data that needed for effective management.
The aim of this study was to understand nekton species composition, density, and community structure in coastal waters
of eastern Fujian Province.

Methods: Bottom trawl surveys were conducted at eight stations in coastal waters of eastern Fujian Province to collect
nekton samples in spring (April) and autumn (October) of 2021. Fishes, crustaceans and cephalopods were identified to
species level if possible. The index of relative importance (IRl), Shannon-Wiener diversity index based on number (H'y)
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and weight (H'gw), taxonomic diversity indices (taxonomic diversity, A; taxonomic distinctness, A”; average taxonomic
distinctness, A"; variation in taxonomic distinctness, A") and densities (i.e. abundance and biomass) were calculated.
The proportions of the number of juvenile fishes were estimated based on length measurements and the lengths at fish
sexual maturation were obtained from Fishbase (www.fishbase.org). Abundance biomass comparison curve (ABC
curve) of nekton and different taxonomic groups (fishes, crustaceans and cephalopods) were also evaluated. Non-metric
multidimensional scaling (NMDS), similarity percentage analysis (SIMPER), and biota-environment matching
(BIOENV) were used to describe the characteristics of the nekton community structure and the relationships with five
environmental factors (temperature, dissolved oxygen, salinity, pH and water depth). The differences in the nekton
community between spring and autumn were also tested statistically.

Results: A total of 147 nekton species, including 82 fishes, 57 crustaceans, and 8 cephalopods, were collected. Eleven
dominant species (IRl > 500) were identified, including Harpadon nehereus, which had the highest IRl values (IRl >
4,000) in both spring and autumn, and was the only species that dominated in both seasons. The dominant species were
generally small-sized and low-valued in spring, and large-sized and high-valued in autumn. The Shannon-Wiener
diversity index based on weight (H'gy) in spring was significantly lower than that of autumn (P < 0.05). The low
average taxonomic distinctness (A") in spring indicated that the taxonomic relationship of nekton species was closely
associated. The average densities of nekton were 16.9 x 10° + 14.5 x 10° ind./km” and 474.0 + 362.0 kg/km” in spring,
which were significantly lower than those in autumn (240.8 x 10° + 178.6 x 10° ind./km” and 2,587.5 + 1,495.5 kg/km®)
(P <0.01). The number of nekton species, the H'gy and the proportions of the number of juvenile fishes in spring were
significantly lower than those in autumn (P < 0.05). ABC curves suggested that the nekton communities in coastal waters
of eastern Fujian Province were under a disturbed—even stressed—condition, especially in autumn. The nekton community
structure was significantly distinct between spring and autumn (P < 0.01). The community structure was closely related to
the combination of temperature and dissolved oxygen factors according to the BIOENV results (r = 0.548, P < 0.01).
Conclusion: This study revealed that the number of nekton species in coastal waters of eastern Fujian Province was
relatively high, irrespective of only two seasonal surveys, compared to other coastal areas in Fujian. Based on
comparisons of the average density and the average body weight of nekton in 2007-2021 in the same area or other
waters of Fujian, the fishery resources in coastal waters of eastern Fujian Province showed a positive trend. As these
surveys were conducted before and after the national summer fishing moratorium, long-term monitoring can be applied
to evaluate the effectiveness of the fishing moratorium regulation in the future.
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Fig. 1 Eight surveyed stations in coastal waters of eastern
Fujian Province in spring and autumn of 2021
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Table 1 Number of nekton species in coastal waters of eastern
Fujian Province in spring and autumn of 2021
Z I A eSS PNGES ST
Season  Station Fishes* Crustaceans Cephalopods Total*
H= 1 10 23 1 34
Spring

2 19 21 3 43

3 12 31 1 44

4 13 12 3 28

5 18 0 2 20

6 7 12 0 19

7 25 18 1 44

8 14 19 1 34

V14 Average 15 12 2 33
=1 17 18 1 36
Autumn

2 26 19 3 48

3 23 16 0 39

4 26 18 2 46

5 23 24 3 50

6 28 20 2 50

7 15 19 3 37

8 23 18 2 43

V14 Average 23 19 2 44

* HIEHLEESR The significant difference between spring and
autumn (P < 0.05).
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D
Setipinna tenuifilis

AR TR

Solenocera crassicornis

T

2 Spring
[ 1#Z Autumn

0 500 1000

2000

3000 4000 5000

FAXT B EAM:HE K Index of relative importance (IRI)

B2 20215F&E/ME

B FIE S B MR E A EE MR

Fig. 2 Index of relative importance of dominant species in coastal waters of eastern Fujian Province in spring and autumn of 2021
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1 1 1
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264° NI 32
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/ |
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, 17

1 .I 4 1 1
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(W5 AL7), FIIME N67.27, KER R ERIRECN
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T340 2K 2 R (A T E N80.33, BEAK T Ak
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RS- 35 53 28 22 e 4R 4035 W 2B K T-95% B A5 X 1]
R G, IR E SR L0 RBUR, M5 AL3 5
KREFB R E T 5% B EIX AN LR, #
B oy K 2 AR AR R, WD FR IR SR 4Ok &R
WSR2, TEAKER, BRUGLL7 4y K2 AR
AR BEAE9S% BAG X (B (1 i Fah, R ukfr
BITEOS% BEEIXIH N, HS5HEFME, KER S
B350 K IR B o 5 2 R AR R IR EUCE S
TP A ME PR (El4).
22 FFxENEE

F 2R UK BN ) R B0 AN 2 % R B K
FTHEREHEE: t=-35,P<001; Fig%E: t=
-3.4, P<0.01) (KI5). HEZrk V-3 RECEE A
16.9 x 10° + 14.5 x 10’ ind./km?®, “FHREZE N

#Z Autumn
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26.7°N

26.4°N 32
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2.6
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2
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.0
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Fig. 3 Shannon-Wiener diversity index (H') of nekton in coastal waters of eastern Fujian Province in spring and autumn of 2021

20234 |31 | 7H#A 122635 6T



RRESE:

T4 FARE
Average taxonomic distinctness

SRR RIEH

Variation in taxonomic distinctness

B AL IR AT UK S B REE 8 B SRV AR

90
85
80
75
70

65

800

700

600

500

400

300

#Z= Spring
S F-HIE Theoretical mean = 80.33

20 40 60 80 100

20 40 60 80 100
7% Number of species

P AR

Average taxonomic distinctness

ISR

Variation in taxonomic distinctness

90

85

80

75

70

800

700

600

500

400

300

FkZ= Autumn
B FH{H Theoretical mean = 80.47

20 40 60 80 100

20 40 60 80 100
HFH% Number of species

El4 2021 EMFERILEIANI TN LXERERA)RND LERTRER(A)IN95% BEXEIRFHE
Fig. 4 95% probability funnels of average taxonomic distinctness (A") and variation in taxonomic distinctness (A") of nekton in
coastal waters of eastern Fujian Province in spring and autumn of 2021
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Fig. 5 Nekton abundance (x10° ind./km?) and biomass (kg/km?) in coastal waters of eastern Fujian Province in spring and autumn of 2021
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474.0 £ 362.0 kg/km®, Hrhfa P15 8.0 x
10° + 6.2 x 10° ind./km*#1364.8 + 294.2 kg/km®,
FoRT Y5 8.8 x 10° + 8.6 x 107 ind./km*
96.6 + 95.1 kg/km®, Sk &KV B F 1484 +
107.7 ind./km*F112.6 + 16.8 kg/km?®. FKZ=J#Ikzh4)
S H240.8 x 10° + 178.6 x 107 ind./km*
2,587.5 + 1,495.5 kg/km®, 73 % Lb B ZHEK: 13,245 A0
4.51%, Hh P8 E 1162 x 10° + 97.5 x
10* ind./km?#11,642.9 + 1,063.5 kg/km?, F 73 F14
1215 x 10° + 92.0 x 10° ind./km*F1871.2 +
660.3 kg/km®, I EITHIHEN32 x 10° £ 3.0 x
10° ind./km*#173.4 + 77.6 kg/km®. W% 84315 L&,
Ui UK B0 40 5 A Sl 5T ARk 5 7 W R ARALS,  7E 367 6
Be(Els).
23 &ANEEHELG

TR E AT 4 R R AL LG 112 49.03%,
MAKEMIA2)75.72%, RERTHEEL = 3.0, P <
0.01) (1#l6). 4Fh R 3 (1E12) 1) 2h 4 L B 35 72 RK
i, Hop ok M Bk LBl HF 2 190.31% 1
T B FKZE145.50%; KL HL 4 A (Pennahia macro-
cephalug) TEFARZ A i3k, MTEAKZE Tl sk A1k 1
NI, 4k A A 100.00%:; 5 68 78 77 25 il 3K
AR, SR 90.00%, T Rk ZE 4044 451 e ik
63.16%; Lk LBl fE R K=t m, 43
69.31%F180.95%, HWERILHKZE THZEHF A
(Ff3%2).
2.4 ABCHIZHHE

W UK B A FKZE (R ABC i 28 26 0 H AR [0 4 A5
EREMNHREML SRR AL, KFEHH
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wIMLMGLN TAEYEMZLZ E(ET7). HEW>
0, MAKZEW < 0, IX S B H [ 2 10T Wi vk sh 0
ERFZ B ERE T, MEKEZE™ET
Yo FZrvksh o i 28 5 =067 (PR 43 52
3k £ (23.08%) A B R (12.77%) « 11 AF i
(Oratosquilla oratoria, 6.69%), A4 & #h 27l =
PLEIIR 53 B TSk £4.(37.03%) #HE68(6.96%) XX
ik JE 5 1k £ (Protonibea  diacanthus, 5.15%); #k 2=t
QIR e S T VAU 7/ s | ) A S
(23.38%) « A I 1l 6 HF (22.31%) K Sk 4R 4
(11.47%), 1A= 5 il 42w = A7 4 23 0 2 2k
1(20.53%) #FE8(10.60%) =JEAR T 1#(9.39%).
A DA H ) R W Dk B LB R AT 722800 3,
ek e Ko G E AL, fRABCHIZ Y, 2L
MG EREKEYA T EYRENLZ E, AW < 0,
XRPERBIEZTIREE R, Fettiks, A%k
PR DMA T /N AR SR B o 2 (P55 3)

FEIAN I /2 R ABCHI R R B AN [F FIRFAE,
FRMVEBEENRE LK, 1k RBER
R R PR A T AR (P 5K3)
25 fEkshiEEELEH

BB R ER, 8RB

TV S50 I B AN A (818) . NMDSHEF 43 H7 ) stress
fE°40.09, KIHEF 45 REf. ANOSIM&E KM,
TEVKENIRE T A =T 22 A2 (R = 0.759, P <
0.01). SIMPERZE R IR, 5|#EHRK M Z=EIKksh1)
T Vi 45 1) 22 1) 22 S TR P b 5 0 AK 2= 8 1 8 A AL
PETTHRFE = P A IR K E B (R2). A 3Fh k3N
IR K ZERE TR 45 A0 P9 AR ALY DT ik B s vy, e
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Fig. 6 Proportions of the number of all fish juveniles in coastal waters of eastern Fujian Province in spring and autumn of 2021
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Fig. 7 Abundance biomass comparison curve (ABC curve) of nektons in coastal waters of eastern Fujian Province in spring and

autumn of 2021
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Fig. 8 Non-metric multidimensional scaling (NMDS) plot
with 95% confidence ellipse of the nekton communities in

coastal waters of eastern Fujian Province in spring and autumn
0f 2021

o Sk A8 1) DT R AR AR ZE A R, T L R A
TP G A0 2 1) 22 SR N DTk P e v, AR
R RTITA /N 10t 6 57 R P52 38 9 v, %o - Ak
Z 2 SR TTRR FE AR . T L AR TR S TN
FIEBFERKEIAE, R Z MK REE
R R K (FR2).

SAREIR T, R, WERSE . pHIEERK
FHWRFEZERP <0.01), FERHEMALEEST
K2R, IR A pHAE ) K T AR (M 6 4) .
BIOENVIW &5 R, ) AR i ik SV V& 45 1)
538 R A S P B B TR - A A DS PR A U
(r = 0.548, P < 0.01), M2 N Bk s HE
M SRR T2 B LR EHEESR: P =

0.60; FKZE: P =0.10). X it BH i A ip ek Py i ik s 4
HEVR 2= 1 22 e 5 0 B S s A 8L ) 4H A P s
(RIS AR AR DR, T AS 8] R R 5 IR 16 R 2=
WK SADAE T 1) 25 () 45 74 _H TG 2 2 5

31 BRSNS REMEAFIE

202 1B KR [0 AR 0T g L4 SR Dk ) 0 1477,
15 T 201 74E7E ) AR T i (X 42 R 45, 2020) K36 1
WAELER, T O B4, 2015) 8104407
(ERER, 2017 R ZRBE R A 4 SR o ) R0 ifg £ 2R
FETEK LR RN 2, G T HKEIEIKS)
VIR R R, X T TS I A A R
AHRI(CE KER, 2017). 5l FRELR M R R o] fe 5
RET A R H5HEIRMI, fRIE36
JIFE R, 2RI AR A IR 3R IR AR A
PR AR G S T R R, DAL S R — R AR
1 R EUR A R

TEWFIK NI ) 2 FEVERFIERIE S0 b, B8 a2
£ 45 %2 FEvEFR BOH, H 2 B0l & 50l ki
(H'sw), Z>E N 1 A H W4 R (=545, 2019;
TRIRIAE, 2021). 454G P1LRERIERE, Wi
I K I H ew/t T0.33-3.20 2 18], H: [ 4 i3
. GEWRE R TR XSmO L
JeVL V2 /N B, I B R 2 R A
BT HEENRE (R3).

brfe R 2 REEIREOL, R 2R TR B &
TR oy AT AN SR Ok ROk IR WL 2 FE 1, JF
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®2 2021FFMFERIDE AL FRTIOMAFEM (I 5 57 M (EF 1)

Table 2 Top ten typical and discriminating species of nekton communities in coastal waters of eastern Fujian Province in spring and

autumn of 2021

L/

Species

TRk Contribution (%)

FKE L

Dissimilarity between spring and autumn

BTN

Similarity in spring

KA

Similarity in autumn

il Setipinna tenuifilis

Jeskfa Harpadon nehereus

rh AR EENR Solenocera crassicornis
Vb8 Lepturacanthus savala

1R Oratosquilla oratoria
W74 /N 1R Oratosquillina interrupta
i Psenopsis anomala

XUBEE Charybdis bimaculata

M Uroteuthis duvaucelii
JN#47 AT R £ Amblychaeturichthys hexanema
M A/ XHIR Mierspenaeopsis hardwickii
FkAREE M Pennahia macrocephal us

41 2R T Portunus sanguinolentus
JIEAGXTEF Mierspenaeopsis cultrirostris
i 5t #5 Johnius distinctus

NEZ 15Dk Polydactylus sextarius
=M T Portunus trituberculatus
K3t Larimichthys crocea

2 REE LW Sepielainermis

3.11

4.34
4.09
3.37
2.61
2.33
2.15
2.56
1.76
1.75

7.50
7.46
6.69
6.59
6.13
5.83
4.98
4.63
4.44
3.57

8.08
4.35

4.42

8.12
5.98
5.37
4.81
3.73
3.59
3.56

R3 BEARKIAEREET KR EFEHHIShannon-Wiener ZEMIREI(H') EEER

Table 3 Comparisons of Shannon-Wiener diversity index (H') based on nekton body weight and the number of individuals in

different coastal waters of Fujian Province

W KIS,

Survey waters

I (8]

Survey time

H-FH{EER]) H' average (Range)

SCHRACIE

i Weight

¥ Number

Data source

V5 Taiwan Strait

Z 1 Dongshan Bay

Z:117% Dongshan Bay

MAUVE Xinghua Bay

JUBITH Jiulong River Estuary

[EYL T Min River Estuary

i) 45 T ¥ (K ) Coastal waters of eastern Fujian
Province (large scale)

[E] ZR T Coastal waters of eastern Fujian Province

2007.04
2007.10-11
2009.05
2008.11
2010.02
2010.08
2012.04
2012.10
2013.04
2013.11
2017.04
2017.08
2018.04
2018.08
2017.05
2017.10
2021.04
2021.10

2.34 (1.61-2.79)
2.64 (2.19-3.11)
1.33 (0.58-2.03)
1.90 (1.17-2.67)
2.01 (0.89-2.72)
1.94 (1.24-2.27)
1.83 (1.30-2.33)
2.19 (1.32-2.64)
1.93 (1.34-2.57)
1.81 (1.00-2.18)
1.51 (0.66-2.78)
2.11 (0.33-2.98)
1.55 (0.40-2.40)
2.34 (1.00-3.12)
2.76 (1.80-2.93)
2.96 (2.04-3.02)
2.18 (1.83-3.20)
2.63 (2.25-2.93)

1.62 (0.48-2.76)
1.61 (1.14-2.46)
2.26 (0.16-3.27)
2.42 (1.58-2.97)
2.33(1.37-2.88)
2.75 (1.58-2.83)
2.41 (1.74-3.17)
2.35 (2.07-2.62)

AP, 2012

TKEREE, 2013b

MIEIEE, 2012

EKEX, 2017

X HEE, 2015

TR, 2020

X4 PR 5%, 2020

A This study

@ SKREEW (2020) HEE: A ML 1 K BTG vk s B REVE S BEVERIE AT, Wi rie s, TR, fRadd ).
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IR

HASZREA RN RAETT AN FEMR, X FREE AR {5
UK, R RES R AL 48 2 FE I FR U A b A
(Clarke & Warwick, 1998; Warwick & Clarke,
1998). — M1 &, HFE¥& o 2B AL Bl i) P b 3
AR AL RT, X TR B RN S 1 e
WAHIE, BRI B SR — AN B 2 R LA 52 1)
FZE R, T2 BN BE A0 Bl 2 0P B 7 AR B
KEGH, T B V&R E MEEE, IRPUA TR
RE VLSS (MRS 4R, 2016). BT LA, [ S5& 70K
PEARBONE Gt 2 FETE TR BUN S5 3R, A B T 41l )
Wedie Uk S I 22 B DL SRV A 2 P RO AR AL . B AT
] A X ik s o3 2% 22 R R R B B T SR B
B2, AT RSP 8 2R (R AR, 2016; ARG
I5EE 2018; EAVHESE, 2021). ASHE T IR SRS
) 7R 3T ¥ A R R U Uk B ) B 73 28 2 R AR A AT
IR, G5 RSB R-F Y K E R IR BN B
BJik80LA b, REIH PR Z MM AT . HFZUE AL
1. ubAr3. L5 5 R B 95% B A5 X 7], KWt

®4 BERIBFKEERFIEASEELLR

B AL AT UK S 2 RN L B R ARV AL

b

I Ui VK B0 ) B VK 32 BIROR MR S 30 (94), X IR
Al RE SR J5 WS H W) B B AE4A S
47 R TR R A K.
32 fRERESEIEKNEE I

i) R 0T U 52 BT R RO . EARIYRR. B
MR A 22 26 NS B 52 ), 2 30 HE R R R 2R 2
FE, NURKEN R T REF RIS =R A
RIEY, SCHET M pal SR (Z2 255, 2021).
SR, RO, 8RRk &
AR 5 (Fed) o AHIEFLEE TR 520074 8 VL 11K YE
B A 45 SR S, 2010)— 8, ¥IRBLUHAK
FREHEE S TEENRE A E20129 7
201720184 [ YT 1 1 7 F1201 74 [ 4= 11 ¥ K Y
W, HFIREIKENYIR 2% & T AT RN E
A, MAKERES WK T A ARSI E
(EKEX, 2017; XIEFR5E, 2020; 5K 2020%). It
Ab, B REPYREN BT A, fEid 10
AR B I R UK sh S iR N B 24y

e g
A s
L L

Table 4 Comparisons of biomass and abundance of nekton in different coastal waters of Fujian Province

A 7K e PR JoR L R SCHRACUR
Survey waters Survey time Abundance Biomass Average body weight Data source
(x10%ind./km?)  (kg/km®) (g/ind.)

[#)YT 1 (K YEH]) Min River Estuary (large scale) 2007.04 - 558.4 - RS, 2010
2007.10 - 2,514.1 -

17 Dongshan Bay 2009.05 15.0 375.7 25.05 Ik 2013b
2008.11 8.1 168.7 20.83

ZR 117 Dongshan Bay 2010.05 9.0 366.7 40.74 MIEIL4E, 2012
2010.11 11.0 390.3 35.48

MAKE Xinghua Bay 2012.04 72.1 829.3 11.50 FKER, 2017
2012.10 82.2 764.2 9.30

JURYLE Jiulong River Estuary 2013.04 10.5 252.3 24.03 X T4 2015
2013.11 19.0 402.5 21.18

MJYT I Min River Estuary 2017.04 106.8 721.0 6.75 Tk, 2020
2017.11 51.2 482.9 9.43
2018.04 5372 2,396.3 4.46
2018.11 17.9 282.0 15.75

5] AR 1T (K ) Coastal waters of eastern Fujian  2017.05 102.0 1,013.7 9.94 X421 4E, 2020

Province (large scale) 2017.10 66.0 899.0 13.62

) ZRUT G Coastal waters of eastern Fujian Province 2021.04 16.9 474.0 28.05 A This study
2021.10 24.8 2,587.0 104.31

@ FRIEWE (2020) AR £ A8 ML )R BRI MRS vk 2 A BEANFE 7 2 REVERT 7C. 22000 S, TR, fRaE ).
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PR, H R IMA R BT R (R4) . 20214 [ Rk
WIS T2 BB B 1,530.7 kg/km?®, B
T 2017 4F K6 FH 18 R IR WP R E K E
(956.4 kg/km?), 9 & 35 & T-2008-20104F 4 1L
20124 M4ALTEAI20 1345 ST D T34 R B %
520074 K Pl 1) VT 1719 3557 249 J5 2 %% % (1,536.2
kg/km®)AHIT (F64) o X LU HH 1 b 452 S5 7R ) AR B 1)
WOl GRS A BT, (A7 7R ZERES A M.
3.3 ABCHUZTERFkshif 52 B R A

ABC 1 28 52 F T VFAf ¥ 35 K B R AT 3 P B
525 YA DL I — PO i (Warwick, 1986). 1% /7542
H R, AR R T VTS e Hh A AR A SR
%2 AN AT RIFERE . Blanchard25(2004)% b 7 JF
R T AN R 1) 4l £ 2 R0 TE o #E S ) (LG R 52
K. ARSI IS IABCHIZE, RIT KIS =
1) ¥ 35 H ABC 1 28 3 3 W 385 17 v 45 ™ H A2 T
PUIRES, RIVECE #h 2k 5 AR 4 o 28 4H 22 sl 250 Hh 28
AL FAEYEMZZ . YemaneZ:(2005)f8 i, K2
11 25 FI Sk 2R BETE I ABC 28 7T LAAE 9 1A il
TS e (B2 Tk

VAR, [ P AR T 46 I F ABC 28 5k 41 i

T UK SRS AR U B 1) 01 SRRV (7 2505, 20083

Jiang et al, 2009; FKIFMZE, 2021) % FHHAEE, H
B BN SRR R R BER T A dr . B R
B SRRk R RIS R P EE M, H
AT T 5 W Y Dk B0 ) R AR B T ABC T 45 1Y) R 2
T | T 2R 562K, PR HACHIE 78 & O 3 7
AFEEBE (. . S22 hlF FHABCHE
AT AT, NI LA JE SR e A ny 0t LU
34 KRR TL

i) 2R A5 VA T UK B WA TR A R I 2 e B 3
IR, SR — b R o] ge e 2 07
Mo ASHEFE AR BRI SR AR 5 b 2R AE 1
BRI AR, X — s e H A 7 A R
S5R(OE REL 20115 X4 P85%, 2020). —J71H, HA
BRI A B K S B AR
Ko PRI A TGS . Z ORI, IR
R KR WIS SR KR RN A R
TR SRR 1Y 32 B R 2 (Tsou & Matheson,
2002; Ren et al, 2019; ¥ H i3t %%, 2019). AHF 5L KB
i) 7 35 Y Vi Uk B0 P T 6 ) T 2 AR AL 5 e B A

T IRA M A AR f . KT IR AR BE R
g E RIS B . BB s), W
RE 0% 38 Tk 52 ) 7K s P R PE R AR A AN AH s — 2P
SR i Bk B4 5 B A8 4k (Collie et al, 2008; {5/%
25 2019), TV RN S B T VIR A A A AN
TR AR WP IR AR B A LT 23 A 3 R 2 0 2 1) A
XSS, BE N E i A B A2 PR 5 K S A ()
)7 (BRI S M AR 40 (5 55 4%, 2011; o H iE 4%,
2019). EARBFLH, FRRHFPHHHEE IR, XX
B g A 1 R gl 351 A /N Y JROAR HR 52 28, e RS
TR, DA NUERE . NCEMEE SN .
B ETm, EREREIRFE, /N R AR
FRARAL T RAFI AR IR (0 4 08 55, 2020).,

Fy— 5, Tk s 2 52 B an oL A
By & N 25 s 52 i & A A8 4k (Yemane et al,
2005; YFEEE, 2011). mromE M s S Sl
WKEN R B P 2D, SRR E R R, 1 4 B
5-8 H AR ZAR ISR, £ 52 225 R M
A (WA A, WIAT LR RIS | 8 TR i vk
BN TR FE I A1t 2 A (Mak et al, 2021). iX
— REART TR AR G A, &
HKIA8- 9N HMIES B 5, MAITEEZEGH)
(SR 35 9 /N B AR B FP IS, AR 48 0 R IS 1)
KEQOD RIS, = TR TEE RENA T
FRERJE AR AR RIS, (RIS, BRI
FKZ= 0 2 )k R A LU 3l 11 S 25 38 n, AR IR T fR v
W VE 2 0 2R AT A R AE KA R R K3
(1 v B P A 97 2 5| RS D ik Bl 40 B U 0 A AR
A, TR AR SRS N AU 1 7 e 3 B (e
T, 2019)0 AWFFGRKIN, k2 8 R
(T2 0T AL 38, X P IR 2 28 5% #1213 IO
AU LT A5 A R, By R T
13 3 B ) 0 b o 00 o 3 I B A1 (Liv &
Sadovy de Mitcheson, 2008; #KEIE4E, 2010; FRIL %
25 2019).
35 RKEWEFIENEEM

ORI RO B IR, B E E 19955 T 46
1F S it AR ZR AR ) B, TR IR K ST AR
PRV [R] VAR M 2 R PR 1) 55 7 TR AN B b 4T 56 38
(5 B SRE, 2015). H19954FEE 4, HIE il
R R B CLSEHtE 1 264F, RONRREER Al K
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P

s A B ™ PR A AR v B Y T R A R (1) A it
A BOEAES H B8 H A9 H i Ay, X — I
FEVF 2 UK S BRI, bl ZE R ) B AT 3
HEAEH . R IIH B O R, N EEA
fi 2% A fa (Trichiurus lepturus) 5 /N #% i
(Larimichthys polyactis) [ %% J5 384 58 &% S B 32 o
(" HIFAE, 2019b) A TR B, #1284 R E LB
TERK (BRI o) 2 2 v T/ = (R AT . —J7 1,
XA e B 7 AR ZE AR ] e T 8 ek £ 2
FHEBIR ORI RS, —J7 1, RKE=I il 457 o
R 2y 1 AR IR IR 2 5 s AR AE 1), X% 5] AR
IR L AN, WA REX S A 4 T 2 811
PR, PRI BSCR ts TeiE e 2

AR I Vi Dk B 0 T R E T 1 ABC I 28 40 it
KE, BRI IKSDEER AL T ™ B2 TPORE,
HAKEERH™E(ET). Xl i S5RFRBE R G,
JIT A v ST, 7 9 B RIS 3G O ¢ AT
FORW, ARZEIRV I R 2 AT ), AR AT AR AR 1
iR E2-3 H N E ARSI, S EUR I S (3
PR RIBR T 244 (Shen & Heino, 2014; j5 & FA
XS, 2015). ZRIUGMIBT TR, ZEUaA NS0
TR ER B R THER, BT 28
Dt MYk ZAE FHA K (Jiang et al, 2009); [A]
B, B PR ] B X v b B AR B F 8 R AR
H, HROABR T 44 ™ F) P45, 2019a) o Fr 5 HEIE
H20134F S0 A28 B DLk, R C4af
TR, AR SR I8 PR B8 52 31 Wit
LR, RGN, SRS NS
Wa, 15 46 0 2 4 (1) S0 R AE — B FE T 52 21 I 55
(Mak et al, 2021).

AR, RFEIRI S B B Tk 3 2 7
YEKE, WA otiiiR Ak, (H2&F0 Tk sh )
T B2 A A5 R i 5 A S () M R A . H A,
T v B IR AT 4 SR ) PR B B TR 1 e
TEZ T . AEVCH IR R —H, e
TEA T i R TN IIE LT, St R &5
YRk 7= B SR AR NG, DK B 3G i bk 2 4 B R
TR (™ A B, 2020). AL RIS
KA R B G, DRI A R PR i
B, WA DA ot R g A, (il
M. AL, EAERZAREAE P Y A BE

RS BRI KNS 2 REE . 5 B VA RFE

JET RS T SR — I E E R R . BRIRZER
A LLAME LA B, GndFa RN BN E RS,
T L PR VR S AT, 8 N — 4R 2 3C(Shen &
Heino, 2014). At 2SI ) 2R M85 Ui Uk 340 9%
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Appendix 1  Species list of nekton in coastal waters of eastern Fujian Province in spring and autumn of 2021
https://www.biodiversity-science.net/fileup/PDF/2022635-1.pdf
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Appendix 2 Proportions of the number of juveniles for four dominant fishes in coastal waters of eastern Fujian Province in spring
and autumn of 2021

https://www.biodiversity-science.net/fileup/PDF/2022635-2.pdf
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Appendix 3 Abundance biomass comparison curves (ABC curves) of different taxonomic groups (fishes, crustaceans and
cepholopods) in coastal waters of eastern Fujian Province in spring and autumn of 2021
https://www.biodiversity-science.net/fileup/PDF/2022635-3.pdf
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Appendix 4 Value (mean + SD) of five environmental factors in coastal waters of eastern Fujian Province in spring and autumn of
2021

https://www.biodiversity-science.net/fileup/PDF/2022635-4.pdf

20234 313 |7 22635 | H51775



