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Fig. 1 Sampling areas in the Haizhou Bay
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Tab.1 Samplesize and length range of each fish speciesin the Haizhou Bay

fafp fish specie FEAH sample size K J& Vi [l /mm length range

F 46 Argyrosomus argentatus 531 31-248
BEiE 5 Hippocampus trimacul atus 56 13-30
BiEfi% Konosirus punctatus 130 115-185
B 4R ;8 1. Acanthogobius ommaturus 4 52-226
29585 Cynoglossus semilaevis 2 596-670
FrEBE AT Thryssa kammalensis 2369 14-141
Kik754 8 Hexagrammos otakii 2394 31-240
K3k Gadus macrocephalus 2 492-530
B 45 Zebrias zebra 3 144-178
A5 4 Trichiurus lepturus 113 65-396
g 4l Minous monodactylus 79 21-120
J1#% Coilia ectenes 31 59-307
4G 6% 5 £ Champsodon snyderi 3 40-46
Ji fig 1 Callionymus sagitta 736 21-194
5415 5 Cynoglossus joyneri 159 23-200
Fili) i 3% % Pseudopl eur onectes yokohamae 1 119

Z 4= Sllago sihama 139 48-181
K Parargyrops edita 8 110-133
H Kz Enedrias fangi 5985 12-239
4k Callionymus beniteguri 284 11-170
A% Coilia mystus 149 30-215
=R Cleisthenes herzensteini 27 38-187
345 Muraenesox cinereus 40 43-325
& E i Sebastiscus marmoratus 86 41-135
# 7P Paralichthys olivaceus 4 62-328
R Acanthopagrus schlegelii 5 160-195
MEEMFE M Collichthys niveatus 454 20-110
IR IR e Odontamblyopus rubicundus 343 38-220
1E% Lateolabrax maculatus 1 198

F i Lophius litulon 96 64-458
Hillifa Nibea albiflora 7 63-201
il Setipinna tenuifilis 641 44-176
W HEA Jy il Takifugu xanthopterus 17 72-190
K4 Enchelyopus gilli 7 66-180
WS HFE M Collichthys lucidus 1289 23-149
R JE Syngnathus acus 3382 30-414
AT Pleuronichthys cornutus 437 30-262
P Leiognathus nuchalis 6 55-110
#F-fill Sebastes hubbsi 173 35-111
fL&% Raja porosa 48 63-268
fifl Terapon theraps 1 103

W A T Scomber omorus niphonius 12 108-358
#£[7#% Decapterus maruadsi 199 16-260
f#) 1lisha elongata 66 92-152

(f¥2% to be continued)
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ft i fish specie

FEA & sample size

£ JE Y5l /mm length range

Z2 [ ff Callionymus richardsoni

AN E AT e £ Amblychaeturichthys hexanema

J&3kf Harpodon nehereus
JEPTHE Leiognathus ruconius

HRIF i LIR Bt Favonigobius gymnauchen

234 Oy i fili Thamnaconus modestus
¥ RUFFEth Chaeturichthys stigmatias
I fil Erisphex potti

K 4i# Enchelyopus elongatus

fii Miichthys miiuy

Fe G 1 Johnius belengeri
A PR Amoya pflaumii

7 & Gnathagnus elongatu
Fik/NPT Sardinella zunasi

H A4k Upeneus bensasi

H 7 T Hippocampus japonicus

H A4% % Rhabdoblennius ellipse
A48 Hemitripterus villosus
FLEHEFE G Acanthogobius lactipes
il Kareius bicoloratus

$ [LHE Rajapulchra

2275 Mkl Sephanolepis cirrhifer
PU$E ik Eleutheronema tetradactylum
%% Chirolophis japonicus

fif; Scomber japonicus

fiz Engraulisjaponicus

4 £1%4 Oplegnathus fasciatus

FLIGf# Callionymus valenciennei
M4 J5fifi Takifgu reticularis
i1 4 ff Pseudoblennius cottoides
SUGEERFE £ Tridentiger trigonocephalus
40 45 K444l Apogon lineatus
B4 Liparis maculatus
/N £ Eupleur ogrammus muticus
/NE{fa Larimichthys polyactis

/N HFLER B2 4 Ctenotrypauchen microcephalus

/NR&ESE S Chelidonichthys kumu
SR 5l Takifugu niphobles
18 Conger myriaster
PPl Sebastes schlegelii
H#iBE Pampus argenteus

fifi Platycephalus indicus

it Sphyraena pinguis

F i Ammodytes personatus
i Enedrias nebulosus

KM Tanakius kitaharae

Kt Saurida elongata

K22 R4t Cryptocentrus filifer
6% Pagrus major

AR 2 Thryssa mystax

rhiA8/ N/ i Stolephorus chinensis
AENRFEfa Tridentiger barbatus
#7340 Trachurus japonicus

fiff Mugil cephalus

501
1395
35
2
34
176
1440
227

176
1303
304

48
91
310

512

891

11
1534
2315

13
1945

355
1955

938
83
829

91
722
40

1516
562
11
230

55
37

15-180
18-132
104-237
32-46
36-57
30-294
31-177
20-100
77
28-320
23-195
21-92
36-97
70-142
65-123
10-40
68-181
58-84
40
168
53-74
32-115
192-213
41-210
129-196
52-158
72-147
24-181
70
46-67
50-89
16-181
29-821
65-174
42-207
40-186
99-270
76-124
25-210
53-193
53-192
185-405
107-268
10-147
90-160
45
14-226
20-203
99-175
55-134
62
30-98
55-232
256

Tab. 1 continued)
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Fig. 2 Temporal variations in length-based indicators of fish communities in the Haizhou Bay
during spring and autumn from 2013 to 2022
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Fig. 3 Robust analysis of seven length-based indicators for fish community in the Haizhou Bay in spring and autumn
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Tab. 2 Random forest model fitting results for each
length-based indicator
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Fig. 4 Importance ranking of influencing factors on three length-based indicators during spring and autumn in the Haizhou Bay
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Abstract: Fishing pressure and environmental factors can not only affect the abundance and distribution of fish,
but also affect the age- and length-distributions. Length-based indicators of fish community are useful tools for
fishery management. Based on the fishery resource survey data collected in the Haizhou Bay and its adjacent
waters in spring and autumn from 2013 to 2022, seven length-based indicators including median length (Ls),
mean length (mL), 10th and 90th-percentile of the length distribution (Lo, Lgg), mean length of the 10% largest
fish (Ly.x), large fish index (LFI) and size-diversity (SD) were analyzed to examine the dynamics of fish
community structure in the Haizhou Bay as well as its response to the fishing pressure and environmental factors.
The results showed that the robustness of Ly, mL and Lo, was better, and they were suitable for assessing the
status of fish community in the Haizhou Bay. Random forest model results suggested that length-distributions of
fish community in the Haizhou Bay were affected by a combination of fishing pressure and environmental factors.
In terms of interannual variation, Lo, Lso and mL showed a upward trend, while Lyg, L.x and SD fluctuated, and
LFI showed a declining trend, reflecting the recovery of small and medium-sized fish resources in the Haizhou
Bay. However large-sized fish are still affected by fishing pressure, and more efforts should be made to protect and
manage the fishery resources in Haizhou Bay. This study explored the potential of using body length-based
indicators for setting fishery management objectives, which will help to gain a deeper understanding of the
ecological status of fish community dynamics in the Haizhou Bay, and provide technical support for the protection
and restoration of the Haizhou Bay fish community.
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