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Fig. 1 The sampling stations of fish larvae and juveniles in coastal waters of Minnan fishing ground
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macclellandii Yl EB £, 42 H KRB (Scomber
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x1 HEHEEGLEBFHEEME, FEEEMHRESTEE

Tab.1 Larvae and juvenile fish species, parent body temperature and ecological types
in coastal waters of Minnan fishing ground

2% species Y I it 1 . RS
seasons temperature adaptation ecological type
t26 B Anguilliformes
i f8AL Ophichthyidae
g 8 J& K 2 Flt Ophichthus sp. Sum wWwW D
g%} Neenchelyidae
B J& AR 2 M Neenchelys sp. Sum WW D
k72 B Clupeiformes
fifi&} Clupeidae
P& Konosirus punctatus Spr wWw P
N T B R EM 1 Sardinella sp.1 Sum WW P
NS T 8B R E T 2 Sardinella sp.2 Sum WW p
BRI Etrumeus teres Win WW P
#2%} Engraulidae
H A g Engraulis japonicus Spr WW P
K H Setipinna tenuifilis Spr wWwW P
s 7N £ JE R E B Stolephorus sp. Spr WW P
FRE By /NN £ Stolephorus commersonnii Aut WW P
RIR¥B B Encrasicholina punctifer Sum WW P
{llZ & B Aulopiformes
¥ £} £ &l Synodontidae
K Saurida elongata Spr, Sum, Win WT D
K3k EE£a Trachiocephalus myops Spr WW D
LB 6 Saurida undosquamis Sum WW D

57 B Gadifoemes
B #E R}, Brehmacerotidae
# [CBR#% Bregmaceros macclellandii Sum, Aut WW P
#47 B Mugiliformes
fifi Bl Mugilidae

& Liza haematocheila Spr wWwW D
KHE L Moolgarda cunnesius Sum WW D
Wi faf& Chelion affinis Win Ww D

#h 72 B Scorpaeniformes
#ifi#} Platycephalidae

ff B} K 22 Fh Platycephalidae sp. Spr WW D
K HR 6 JE R 5 F Suggrundus sp. Sum
ik Bl Triglidae
LktE {f Chelidonichthys kumu Win WW D
il B} Sebastidae
8 B il Sebastiscus marmoratus Win wWwW R

&7, B Perciformes
185} Lateolabracidae
AL Lateolabrax maculates Win WT

(f§%EL to be continued)
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(823 1 Tab. 1 continued)

Fh 2 species HEET i I 4 fl:%}%?ﬂ
seasons temperature adaptation ecological type

JaWifaE}l Opistognathidae

Ja Wt Rl A 2 i Opistognathidae sp. Sum
fiZ®} Sillaginidae

/Wi Sillago japonica Spr, Sum WwW ND

L1845 Sillago sihama Spr, Sum WW ND
K2R Apogonidae

DUk K20 Apogon quadrifasciatus Sum wWwW R

SRBUR R Apogon striatus Sum WW R

KA Jg AR 52 B Apogon sp. Sum WW R

Y 45 K4 Jaydia lineata Sum WW R
5%} Carangidae

W [B% Decapterus maruadsi Spr, Sum, Win WT P

JOR R Alepes djedaba Sum WW P

o [CRIN62 Alepes kleinii Sum WW P

K% Megalaspis cordyla Sum WW P

#5BL K %€ A Carangidae sp. Win WW P
fifiFl Leiognathidae

REBER Secutor ruconius Sum WwW ND

LR Leiognathus berbis Sum WW ND
A} Sparidae

R Acanthopagrus schlegelii Spr, Win WT D

i Bl K E F Sparidae sp. Spr, Sum

H 14 Pagrosomus major Win Ww D
HHF Gerreidae

KR Gerres filamentosus Sum WW ND

15 A E R Gerres sp. Spr, Sum WW ND
A f B} Sciaenidae

I f4 Nibea albiflora Spr, Win WT ND

R Wi Pennahia argentata Spr, Sum WW ND
F A0} Mullidae

SR HEY Upeneus japonicus Spr, Sum WwW ND
fifl B} Terapontidae

YKl Pelates quadrilineatus Spr, Sum wWwW ND
F2 1%} Pomacenteidae

NERE IR 8 Abudefduf sexfasciatus Spr
Bk 4} Labridae

S5 £0 JE AR X Iniistius sp. Spr WwW R

L BE R 4 Halichoeres nigrescens Sum WW D
BEWE L Bl Scaridae

e LK E R Scaridae sp. Spr

(f§8L to be continued)
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(823 1 Tab. 1 continued)

2% species HiES =) i P - ftjfﬁ’ﬂ
seasons temperature adaptation ecological type
#54Fl Blennidae
L8 Parablennius yatabei Spr R
JA B8 8 [ R E Fh Omobranchus sp. Sum
TR 2583 )& AR 2 Scartella sp. Sum R
HUH5R} Pinguipedidae
L5 )& R E P Parapercis sp. Spr
EHME Trichonotidae
2 BEFE S 4 Trichonotus filamentosus Sum wWwW ND
B {0 Trichonotus setiger Spr WW ND
EHi R Ammodytidae
B8 K0 Bleekeria mitsukurii Spr WwW
fiii B Callionymidae
K U5 LBl Repomucenus huguenini Sum wWwW ND
YEE8F} Eleotridae
5 (V> YEES Odontobutis obscura Spr wWwW D
IR % L Gobiidae
R Ep W 58 40 R B Fh Gymnogobius sp. Spr WW D
/NAUER R A Pseudogobius massgo Spr WW D
HREE R R E M 1 Gobiidae sp.1 Sum D
W UR R A Glossogobius giuris Sum WT D
F B AR R {0 Parachaeturichthys polynema Spr, Sum WW D
4 UR B A1 8 K € F Oxyurichthys sp. Sum WW D
FLEF R4 Trypauchen vagina Sum WW D
INLEERARFE A Amblychaeturichthys hexanema Spr, Sum WT D
R pg £ Bl R 2 Fl 2 Gobiidae sp.2 Sum D
WRpE Rl R E M 3 Gobiidae sp.3 Sum D
K22 WF [E 1 Myersina filifer Spr, Sum WW D
44 1Bl Scatophagidae
IR FCHE 5 Scolopsis vosmeri Sum WW ND
H A 4: 2k . Nemipterus japonicus Sum WW D
VRIK 4x 24 Nemipterus bathybius Spr WW
fit#} Sphyraenidae
B 25 fF Sphyraena jello Sum WW P
#§%} Scombridae
H At Scomber japonicas Win WT P
# Euthynnus affinis Sum Ww P

% 7 B Pleuronectiformes
A} Pleuronectidae
AW Pleuronichthys cornutus Win WT D

(f§%L to be continued)
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(823 1 Tab. 1 continued)
Fh 2 species HEET i I 4 fl:%}%?ﬂ
seasons temperature adaptation ecological type
fif £l Bothidae
L 6T Engyprosopon multisquama Spr, Sum WwW D
B J& A 22 Fl Pseudorhombus sp. Sum WW D
I BEJR sp. Asterorhombus sp. Spr D
T H3RL Cynoglossidae
i 85 B R B Fh Cynoglossus sp. Sum D
$E [ 8 Cynoglossus joyneri Spr WT D
FFl Paralichthyidae
TARBEST Paralichthys pentophthalmus Win WW D
fi5Fl Soleidae
H AW 8 Heteromycteris japonicus Spr WT
Y5 Solea ovata Win wWwW D
tilifi2 B Tetraodontiformes
Ul fili B} Monacanthidae
AL A il Monacanthus chinensis Sum WW ND
K ZEF undefined Sum

7 Spr oAHEZE; Sum M EZE; Aut HFKZE; Win HEZ; WW B KYE; WT BIEIRM:; D: JEJE; ND: TJK)Z; P: P EJZE; R: Ak

Note: Spr means spring; Sum means summer; Aut means autumn; Win means winter; WW: warm-water-species; WT: warm-temperate-

species; D: demersal; ND: near-demersal; P: pelagic; R: rocky.
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K2 e E Al B M
Fig. 2 Number of orders, families and species of fish larvae
and juveniles in coastal waters of Minnan fishing ground
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FFHE 1 3 0 BB R 42.86%, % E N
3.07 ind/100 m’, Hrr 3 Sub A7 85 i,
M 45.01 ind/100 m®, TR Ny £ 6 &8 A = R
PP RBARFEfa . GG Kk b fa e F6E
KA P (Iniistius sp.)55 o B BEMUURATHE ARG A7 H
PN 66.67%, FHH K 16.20 ind/100 m*,
21 SUNAHEf T s, M 170.64 ind/100 m’,
FERE R H AL LM FIFEM, NPT )8
AREM 1, BRR AR EM | LAEBEIE 6 (Saurida
undosquamis)S o FKZEMUUATHE (B3 A7 1 B %
R 9.52%, HABEA U0 RAEFFHEM, 1
B 0.06 ind/100 m’, 13 53 55 1 {7-HE 2 Fif
N FE A NA 1, N 0.6 ind/100 m®, 20
SR AR AT HE L FR 2R O 2 IR R AR, B N
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g 5% )8 —Fh Asterorhombus sp. 2.33%

¥ AT FE 48 Parachaeturichthys polynema 2.15%
___—HZHE Engraulis japonicus 1.44%

16 B tilh Sebastiscus marmoratus 1.08% others 2.60%/-
WektE . Chelidonichthys kumu 2.06%
HIBREHH Chelion artedi 2.33% ——— R4k 48 Pennahia argentata 1.44%
1E85 Lateolabrax maculates 6.01% — K3k M4 Trachiocephalus myops 1.35%
HoAth, others 7.00%

H Zf& Scomber japonicas 7.09%
—\

# [RJBEE Bregmaceros macclellandii 0.09%

£

RN

Stolephorus commersonnii 0.27%

HAth others 19.84%

iR & 28} sp.1 Gobiidae sp.1 3.0
IR Encrasicholina punctifer 3.77%

K 3

&

winter, 236 | spring, 175

HAGL M
Nemipterus japonicus 15.44%

summer, 699

l T HF 1 Glossogobius giuris 10.50%
5%

/NG T g sp.1 Sardinella sp.1 10.14%

V] o 968 7 0 T 4% 2 PR A £ T A 2

Fig. 3 Seasonal proportions of the main species of fish larval and juveniles in coastal waters of Minnan fishing ground
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165 1] i 0 37 Y T 4% il A8 SR 4B AR £ R 0k

TS5, AT AL R 253 BT Fil NMDS £ 5
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Fig. 4 Density distribution of fish larvae and juveniles in each season in coastal waters of Minnan fishing ground
a. Spring; b. Summer; c. Autumn; d. Winter.
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55.28%. TSR EMEHRTBRIO ML | FE ST R 55
3 FhAFAE R R TTECRIAE] 90.00%; ITiRAE 1
I AR A STk R IA F 100%; ITIIEHE 1T PR E
il TR AR IR B 91.33%, IR RHE S I 1 2R
YIRS E Dy 98.64%, PRHREE. FSffis . L&
HAESSE 11 FAFHE M R STIRAEE] 90.00%;
SIEF 5 R 11 SR LS HE S 86.77%, 48
Bl A8 B H e R . R B A0 OR i
(Pleuronichthys cornutus)% 5 FAHEM BT BTk
FRIKF 90%; riE 1 2EREFIUTEE 11 28RV A0 5+
FEH 93.63%, HRHREE. & fih . H A< 65 F1 0 5
(Solea ovata)=5 10 FAFHEF R T TTHK R IE E] 90%,

®2 HEEFLEBFEEAEMAIRI>100)
A EZEEY
Tab. 2 Relative importance index (IRI) of fish larvae

and juveniles in coastal waters of Minnan fishing
ground (IRI>100)

Z=%5 season

P

'%F  HE KE  AF

spring summer autumn winter

species

51 5 fil 152

Pelates quadrilineatus

RN il 469
Nemipterus japonicus

TUF 1 462
Glossogobius giuris

NPT R A EF 1 159
Sardinella sp.1

BRI g 139
Encrasicholina punctifer

IR R EF 1 114
Gobiidae sp.1

JE AT /A 357
Stolephorus commersonnii

A [ 119
Bregmaceros macclellandii

H A% 946
Scomber japonicas

1L 472
Lateolabrax maculates

T 9% 2 186
Chelion affinis

3 gl 159
Chelidonichthys kumu

o & il 145
Sebastiscus marmoratus

L2 1 O $@pEso)

richness index

<
< 1.0 | W HAERKO) 0.87
g evenness index _L 0.82
Z o | B artEsn T
g 08 diversity index 0.67
3
& 06T ox 048 049 ¢.47
om 038
o 04
Ful 0.27
1% 02
| | |
%7 spring EZ summer A&ZE winter
Z5 season

K5 1R g e 37 T 1 4% 2 B AT AE (1 2 R PE R L
REYIFEOR D, ZREPEIREOLR T
Fig. 5 Diversity index of fish larvae and juveniles in
coastal waters of Minnan fishing ground
The number of species in autumn is too small to
be counted for diversity.
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Fig. 6 Cluster analysis based on the Bray-Curtis similarity of abundance at each sampling station
in the coastal water of Minnan fishing ground
a. Spring; b. Summer; c. Winter. The amount of species in autumn is not enough for cluster analysis.
*3 HEEARGLENERFER
Tab.3 Range of environmental factors in coastal waters of Minnan fishing grounds
A A T # spring H summer X autumn 4 winter
environmental factor Ra Av Ra Av Ra Av Ra Av
FKIZERE %0 SSS 33.78-34.29 34.16 33.20-34.40 34.03 30.10-34.40 33.43 31.70-34.40 32.86
FKEIRE/C SST 21.00-22.50 21.62 28.80-30.00 28.04 20.86-22.20 21.35 14.90-16.70 15.57
4§ & a/(um/L) Chl a 0.80-3.32 2.13 0.80-12.2 3.08 1.34-3.04 2.39 0.71-3.50 2.54

7K¥R/m depth 21.0-50.0 30.5

21.0-50.0 30.5

21.0-50.0 30.5

21.0-50.0 30.5

E: Ra RORFEEIE L Fl; Av FR BT 1.

Note: Ra means environmental data range; Av means average of environmental data.
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x4 EVEBEREEFRRBEAXERY

Tab. 4 Pearson correlation index between diversity of species indexes and environment factors

b T % spring H summer & winter
|environmental factor D H' J D H J D H' J'
RIZEFE /%0 SSS -0.555"" -0.441°  —0.372 -0.158 -0.119°  -0.038  —0.076" -0.125  —0.327
FZREE/C SST -0.019 -0.076 -0.112 -0.388 —0.394 -0.396  —0.247 -0.127  —0.094
%% 2 a/(um/L) Chl a -0.235 -0.103 0.01 -0.255 -0.223 -0.126 0.008 0.029 0.272

1¥: D 24 Margalef 28 3= 5 B 45 48, H4 Shannon-Wiener F2S Z V4845 J' 0 Pielou ¥ 5) BEEHEEL, *FRIRTE 0.05 /K W AH O, **RIR

TE 0.01 /KB A *++3RIR7E 0.001 K2 35 AH ¢,

Notes: D means Margalef richness index; A’ means Shannon-Wiener diversity index; J' means Pielou index of evenness. * indicates
significant correlation at 0.05 level; ** indicates significant correlation at 0.01 level; *** indicates significant correlation at 0.001 level.
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Spatial and temporal distribution characteristics and analysis of influ-
encing factors of fish larvae and juveniles along the coast of Minnan
fishing grounds
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Research Institute, Xiamen 361013, China;

3. Engineering Research Center of Environment DNA and Ecological Water Health Assessment, Shanghai Ocean
University, Shanghai 201306, China

Abstract: To identify the composition and diversity of fish larvae and juveniles in the coastal waters of the
Minnan fishing grounds, the species composition and quantity distribution of fish larvae and juveniles, as well as
the relationship between the hydrological characteristics of the waters of the fishing grounds in Minnan and the
distribution of fish larvae and juveniles, were studied. Ecological research data were obtained for the larvae and
juveniles studied in four voyages carried out in May 2022 (spring), November 2022 (autumn), February 2023
(winter), and July 2023 (summer). It was found that: (1) a total of 1114 fish larvae and juveniles were collected on
4 voyages, belonging to 9 orders, 40 families, and 87 species, of which the number of Perciformes was the largest,
accounting for 65.26% of the total number of fish larvae and juveniles in the study area. The abundance of fish
larvae and juveniles and the number of species were the highest in summer, and the abundance of fish larvae and
juveniles and the number of species were the lowest in autumn. The dominant species in each quarter were obvious,
and there were no common dominant species. (2) There are significant differences in the composition of the fish
larvae and juvenile clusters in the Minnan fishing grounds. The species replacement rates in the four seasons were
88.46%, 98.15%, 100.00%, and 92.11%, respectively. The results of the diversity analysis show that the richness
index (D) and the Shannon-Wiener diversity index (H') were the highest in the summer, but the Pielou evenness
index (J') was highest in the winter. (3) Analysis of the similarity of the assemblages of fish larvae and juveniles
showed that the assemblages of fish larvae and juveniles in spring, summer, and winter were obvious. During
spring, fish larvae and juveniles can be divided into two groups: nearshore and offshore. In summer and winter, the
fish larvae and juveniles can be divided into three groups: the nearshore group, the offshore group I, and the
offshore group II. (4) Analysis of the correlation between spatial and temporal distribution and environmental
factors of the fish larvae and juveniles revealed that the changes in salinity between different stations and the
temperature changes between seasons are the main factors that affect spatial and temporal distribution. The results
of this study provide a scientific basis for studying the replenishment mechanism of fishery resources in the
Minnan fishing grounds and formulating measures for the conservation and management of fishery resources.

Key words: fish larvae and juveniles; species composition; spatial and temporal distribution; Minnan fish grounds;
environmental factor
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