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Fig. 1 Survey station map of the Daya Bay in spring (April)

1.2 HRMRESLE

0 B FE SR AR AR IR (g R A B ) (GB
12763.6—2007) i 17, ff K 1T B3 EA 9 W
(M P E A2 50 cm, B H AR 0.2 m?) A7 /K P-4
MIVEE 10 min, EEEZN 1.5 kno F 38 B R



418 [ K R 2

%31 %
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12 7] S5 % e 6 BE AT A3 8 IR

B X L A B R 36 m, H T H R
5cm, ZEMIEN 3 cm, ALK 50 m, & HF
[E] 1 he AR MR 2w 2 G, 16
P B PV RARAE, FITIR &S R s LAV 80 2z [ 5
W, JFE-20 CRIFREE T ORI, MEYFh %
RGBS FRE ST, KSR (P
VTR S A 28 R G R )

M. . pH, WA EAENTHEZS
BOK 43 BT (Y SI-professsional plus)ifE4 T i 170
FE, KR B B A B B
1.3 DNAREREHHFREY g

PRBCAAS B, ] TE 2% vhifg % f0. 50 E 47 0k
Wi, EAAS AV £ U/ T 50 2 EREEELDNA, K
F 50 NIFEHLPREL 50 WLk FAG M EE, DI
AT 50 SR AEAREMT R DNA 751 i i Sh
P LI 4] DNA $REURF & (MR, E)$E
#150 DNA, A FHH DNA #BUR K A—20 Crk
R A R RS Ward 25095 4% H bR COT
S FNHATY 8, 51975 Fish-F1: 5'-TC-
AACCAACCACAAAGACATTGGCAC-3'Hl Fish-
R1: 5-TAGACTTCTGGGTGGCCAAAGAATCA-3',
155 3B A= %) 2X Pro Taq Master Mix (dye plus)
KA, PHEIRR 25 pl, 2098 Mix FiRE
12.5 pL, IEREGIH4 0.5 uL, DNA #if 1 L,
KEBAEIK 10.5 pL. PCR ¥ 84 2 B #2 7 M: 94 C
A 30 s; 98 CZEME 105, 50 CiEk 305,72 C
SEAH 55 s, 10 MEFR; 98 CAEPE 10 s, 55 Cik &
30 s, 72 CHEfH 50 s, 10 PFIF; 98 CAEE 10 s,
60 CiR:k 30s, 72 CHEfH 50 s, 15 MER; &5
72 CHEfH 5 min. f5EIAY PCR =4k FlAL TN A
ORI IR AT BR 28 J AT XLl Y .

1.4 HIESH

¥ TR 2 col Jy4liiid SeqMan R T
AT FPHERT g MEGA 11 X551 #E47
Fo XA Bl g o B PR A1 T A0 Sl o AR A
¥4 22 45 (Barcode of Life Data, BOLD), GenBank
BAREHAT LA, 24 COI J39 5 fefE B DL =

99% [ H RL 14 B DU SN Ay 2 Rl B, 910 R 4B RS 7E
92%~99%HF A E H 8, 85%~92% % 7 H [l — A2,
Yy a4 %05 44 LA Fishbase 098 72 (www. fishbase.
us) Mtk
1.5 HEREFE
1.5.1 YFHEENRBETE MIPFEEG)IE
FEiHEAX N

G=N/(S*L*C) (1)
K, G Fm FALR B K 5 50> Kl
(ind/m®); N Jg4x 8 B A ROk ); S W IR 1 T AR
(m?); L i AL C R TR EE(C=0.3).,

R EA N
Y=(ni/N)-f; (2

K, n W i Fha IR, N ATA R
[ £0 B B, f; BRI AR § SRR B %
1.5.2 IREEWEFHH  FIH Canoco 5.0 X}
70 BN Wy o 5 PR BT DR - RO 2 A TR S e b,
SEXT Wy AP R R AT B O B 4 T (DCA), R
P A Tl B BB B2 KB (LGA) 3k #38 J 1 HEFF 5
2029 LGA<3 I}, #E#EITARIHT(RDA); 24 LGA>
4 W, WAz A YE XN 4 AT (CCA); 2 3<
LGA<4 iF, W5 & ] . M4 DCA o trdhi R, Auft
YR FHER MEAR L) RDA 4387 .

2 HBRESH

2.1 EIPFhRARN KRBT

BN A LR Mo, FrA 2R
N 21847 Hi. ARWFFERAAFMII DNA CO 1 ¥
3 675 4%, IFHIK R 652 bp, Eid 5 EHRE
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(Scorpaeniformes) . fifff & H (Mugiliformes) . #JE
H (Pleuronectiformes) . R} ffi H (Atheriniformes)
RROLE 1),

RGP (Y)=0.02 BF A ISP, A
DRI N AT 7 ASOEETH, i DRy ST I3 i
(Nuchequula nuchalis) . ¥&EE I 6F (Photopecto-
ralis bindus). T HERE5(Gerres decacanthus). ¥i
R M5 (Alepes  kleinii) . & U5 M5 /NS £ (Stol-
ephorus insularis). " B2 (Thryssa mystax). Wt

fil(Escualosa thoracata), L3 B = )R 25 B
WK 1) TERTA B PR b, 0BT figg
TERRAS i S K B, Horbr ST1 3 g 1) #81 BPA) Aef
iz, 88 178, Hig B e d i e, H
YR S14 ufisi, FhZEIRH] 14 Fh, 10 S13 s FhK
B/, HA SR [RIEE, REA-uh 88 iy Ap 4 ag b
HB 3 DAL SFP I B | B ER  TAR
i SO QR85 | B W5 s VA ff L ani Y
Bt G iR Z .

K1 2022 FXKTEEFFE A)EPMHEHAK
Tab. 1 Species composition of fish eggs in spring (April) of the Daya Bay in 2022

H #F & i LRI S A e
order family genus species fish egg abundance dominance
9% H R} 5 65 5 BT 3210 0.1671
Perciformes Leiognathidae Nuchequula Nuchequula nuchalis
W JHE L6 86 0.0006
Leiognathus Leiognathus ruconius
S 6 I s 5 % A 2 ol 14 0.0001
Photopectoralis Photopectoralis sp.
HBE M 5 5070 0.2262
Photopectoralis bindus
R e i 27 0.0002
Leiognathidae sp.
i I i o 5 188 0.0028
Equulites Equulites sp.
G B4R AN 87 0-0006
Gerreidae Gerres Gerres erythrourus
[ TR fif 2311 0.0859
Gerres decacanthus
R w2 A 1797 0.0668
Carangidae Alepes Alepes kleinii
AU A ) Bk XA 468 0.0017
Ambassidae Ambassis Ambassis gymnocephalus
i [C X 63 0.0002
Ambassis dussumieri
Rt W L4 685 0.0178
Sillaginidae Sillago Sillago sihama
J o fi 38 0.0003
Sillago aeolus
oLl 1 o 1 LI B0 £ o 0.0008
Pempheridae Pempheris Pempheris schwenkii
e St f i 44 66 Z B £ 68 0.0005
Labridae Halichoeres Halichoeres nigrescens

(f§8% to be continued)
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(8% 1 Tab. 1 continued)

H Bt & i LIRS E A P
order family genus species fish egg abundance dominance
HRBEIER RO HROR IR H 0.0005
Monodactylidae Monodactylus Monodactylus argenteus
k) H it M N R By U P /N 1591 0.0473
Clupeiformes Engraulidae Stolephorus Stolephorus insularis
Wb e 811 0.0332
Thryssa Thryssa mystax
IR 43 0.0005
Thryssa hamiltonii
A i 14 0.0001
Thryssa setirostris
P R SRIIF: e 332 0.0062
Encrasicholina Encrasicholina heteroloba
SR b i 18 0.0001
Encrasicholina punctifer
B} i i 1099 0.0245
Clupeidae Escualosa Escualosa thoracata
T H A i 242 0.0058
Nematalosa Nematalosa japonica
(59 1) i fi 216 0.0016
Nematalosa nasus
7E 2501 AL 129 0.0014
Hilsa Hilsa kelee
NG fi I BRI T i 18 0.0001
Sardinella Sardinella melanura
fil)E H B fit 7 J H A i fif 41 0.0003
Scorpaeniformes Platycephalidae Inegocia Inegocia japonica
R AR i 131 0.0010
Platycephalus Platycephalus indicus
B S 2 13 0.0000
Platycephalidae sp.
AR L 1 e A 8 00001
Synanceiidae Synanceia Synanceia sp.
% H iR R 6 R 10 0.0000
Mugiliformes Mugilidae Crenimugil Crenimugil crenilabis
5% L 1 0.0000
Planiliza Planiliza subviridis
I H R JR 883w BE AR i 29 0.0001
Blenniiformes Blenniidae Omobranchus Omobranchus punctatus
L H R R B 65} 18 0.0001
Pleuronectiformes  Soleidae Solea Solea ovata
Wi H FRI AR TR AR JLIR AR AR 10 0.0000
Atheriniformes Atherinidae Hypoatherina Hypoatherina valenciennei

2.2 REMBEYFAER
VT JFCHi ) S M E 2 R s (W3R 2), Wb

Bl 47 Fh, FmT 8 H 22 Bl 39 J@, Hi A FiRAR
RS E B, 433 A 8 8 AR 28 F(Nematalosa sp.)
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R2 2022 FREEFF4 B)REMEIRFEHERN
Tab. 2 Species composition of bottom trawling in spring (April) of the Daya Bay in 2022

H B & fift 11 1% i B A o /%
order family genus species fish number number percent
A fiE fisJm 2 i fi 3 0.11
Perciformes Sillaginidae Sillago Sillago sihama
R CH AN 16 0.57
Gerreidae Gerres Gerres erythrourus
QLS ! 004
Gerres oblongus
B 51 51 5 BRES 1778 63.32
Leiognathidae Nuchequula Nuchequula nuchalis
5 ST ! 0.04
Leiognathus Leiognathus equulus
57 W B 373 13.28
Leiognathus brevirostris
HRLLIR 1 0.04
Leiognathus berbis
=gy JEE AT 11 i 1 0.04
Secutor Secutor ruconius
i 10 PN ] ! 0.04
Sciaenidae Larimichthys Larimichthys crocea
1 BESE 105 1 12 0.43
Pennahia Pennahia pawak
L R A 1 £ 7 0.25
Dendrophysa Dendrophysa russelii
H 7 10 ) S A A 1 0.04
Collichthys Collichthys lucidus
KR LUE Tl ! 0.04
Centrolophidae Psenopsis Psenopsis anomala
W e 1 OF JR 1% . F RRUF P i1 54 1.92
Gobiidae Chaeturichthys Chaeturichthys stigmatias
SR T 1 £ LREELHBRAR I £ 66 235
Acentrogobius Acentrogobius chlorosigmatoides
A K2R 1 8 0.28
Myersina Myersina filifer
g F 1 £ /N R £ ! 0.04
Oxyurichthys Oxyurichthys microlepis
M P B0 B R 3 011
Gobiidae sp.
FLIF £ i1/ FLUF 1 ! 0.04
Trypauchen Trypauchen vagina
W55} S H AT 205 7.30
Carangidae Trachurus Trachurus japonicus
U] IR -4 1 0.04
Alepes Alepes djedaba

(f§8% to be continued)



422 Hh [ K R H31 %

(8 2 Tab. 2 continued)

H F & i 1) K B o /%
order family genus species fish number number percent
53t BB % R % H A 36 Fe. b 25 0.89
Perciformes Callionymidae Calliurichthys Calliurichthys japonicus
B K R S L 12 043
Sparidae Parargyrops Parargyrops edita
) eSS 3 0.11
Acanthopagrus Acanthopagrus schlegelii
B 654 KL 4 21 0.75
Evynnis Evynnis cardinalis
T B R 4 0-14
Acanthopagrus Acanthopagrus latus
iR % R ! 0.04
Stromateidae Pampus Pampus argenteus
A AL £ Bk ! 0.04
Ambassidae Ambassis Ambassis gymnocephalus
L T IS gl 2 0.07
Siganidae Siganus Siganus canaliculatus
R EZEET Y] A T ! 0.04
Polynemidae Polydactylus Polydactylus sextarius
L FAE| it e it I DR it 1 0.04
Clupeiformes Engraulidae Thryssa Thryssa hamiltonii
G e ! 0.04
Thryssa dussumieri
o B i ! 0.04
Thryssa kammalensis
1% R i 1 0.04
Coilia Coilia mystus
M /N ) AR N A 1 1 0.04
Stolephorus Stolephorus chinensis
B G2 VR B % s 16 0.57
Clupeidae Nematalosa Nematalosa sp.
W) e fis 59 2.10
Nematalosa nasus
NG T IR BN T ! 0.04
Sardinella Sardinella lemuru
R A 1 0.04
Clupanodon Clupanodon thrissa
#IE H 7F R F ¥ ) R 1 0.04
Pleuronectiformes Paralichthyidae Paralichthys Paralichthys olivaceus
5} 151 o 853 ! 0.04
Soleidae Solea Solea ovata
i s H b ) e B 2 1A i i 9 0.32
Aulopiformes Synodontidae Saurida Saurida tumbil
TEBE I B 6 0.21

Saurida undosquamis

(f$%% to be continued)
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(8 2 Tab. 2 continued)
H #F & i (RIS YeT it | 5 /%
order family genus species fish number number percent
il H il filh A FAR 0 H AR LI R £ 8 0.28
Scorpaeniformes Triglidae Lepidotrigla Lepidotrigla japonica
B % H SR B e FRBE SR X Bl 6 0.21
Tetraodontiformes Tetraodontidae Lagocephalus Lagocephalus spadiceus
)2 H i} R Y 5% 2 0.07
Mugiliformes Mugilidae Osteomugil Osteomugil ophuyseni
i) H 5 6l R} 5%l I LR 86 3.06
Siluriformes Plotosidae Plotosus Plotosus lineatus

FIE 240 B4 2 F (Gobiidae sp.).

2.3 &S REFE

BRI RAGOY 21847 ki, iZIX WA
SEYRRRE K 10.12 ind/m®, i S7 3 £ B 5
BERLAR, A 37.3 ind/m’; & S8. S10. S13 (%4
124 1.21 ind/m®, 0.81 ind/m>, 0.07 ind/m®)3 £ 4h,
Ho Aol B B AR . DL 14 Al S R AR
P g (AR O T B AR R (B 2), B 14 Dkl

HRRE X = R e ) Sk B M i (ST o A, HOR
S R B (S3 Sk ) RN BE I B (SS a5, ik
22 B B R 2k 5 43 A B —
24 MBWMERBRFXER
RAEPLFF RDA HEF 45 R BoR (Kl 3), &7
HON 4.15149, fERE R S SRR 71.2% (KIE
AR 6.5%)0 Fll— U LR T MR A
EE"J 49.72%, fipkE T HH S IREE A T Z B ORI

AN B
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=
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fig Sillago sihama 20

F Escualosa thoracata
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i
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Fig. 2 Heat map of relative abundance of fish eggs in the Daya Bay in spring (April) of 2022
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Fig. 3 RDA ranking between dominant species of fish eggs and environmental factors in the Daya Bay

69.79%, B % 48 Iy Hh A B PR =2 8] 1 AH G
RDA Z5R Won, TR T 5@ EE A B
M T BRE I i 5 96 7K 2 T B FK TR S K
(R IE AR DGR, 50 A U5 2 0O DG M BB I
{5 96 K S TR BE AT AE IE ARG, 5OKIE . B
JE WK SR AR B A BRI A,
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3.1 FhRARR
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Species composition of spring fish eggs in the Daya Bay analyzed via
DNA barcoding technology

HU Kai"?, LI Min’, ZHANG Shuai’, JIANG Peiwen”, CAI Yancong’, CHEN Zuozhi*, XU Shannan®

1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory for Sustainable
Utilization of Open-Sea Fishery, Ministry of Agriculture and Rural Affairs; Scientific Observation and Research
Station of Pearl River Estuary Ecosystem of Guangdong Province, Guangzhou 510300, China

Abstract: Fish eggs play a crucial role as an initial source for replenishing fish populations, with their quantity and
species composition being pivotal for determining the overall fish community structure. Variations in their
abundance directly impact fishery resources. Identifying and analyzing the composition of fish eggs are
indispensable for understanding fish ecology and conservation efforts, offering insights into spawning locations,
timing, and reproductive dynamics across multiple species. Moreover, such analyses provide a foundational
understanding for studying fish resource replenishment mechanisms, population dynamics, and sustainable
fisheries management. Conventionally, research on fish eggs relies on morphological techniques, which often
encounter challenges in accurately identifying egg species. To elucidate the spatial distribution, species
composition, and their correlation with environmental factors of early fish resources in the Daya Bay, samples
were collected from 14 sites in April 2022. Mitochondrial DNA cytochrome oxidase subunit I (CO I) fragments
served as molecular markers for species identification. The findings unveiled 36 species of spring fish eggs in the
Daya Bay, spanning 7 orders, 16 families, and 26 genera. Notably, 31 species, 3 genera, and 2 families were
identified. The mean fish egg density stood at 10.12 ind/m’, with the highest density recorded at site S7, reaching
37.3 ind/m’. Dominant species (with dominance=0.02) included Nuchequula nuchalis, Gerres decacanthus,

Alepes kleinii, Stolephorus insularis, Thryssa mystax, Escualosa thoracata, and Photopectoralis bindus.
Environmental factor analysis revealed no significant correlation between environmental variables and the
distribution of eggs from dominant species, primarily due to their eurythermal euryhaline nature, exhibiting robust
adaptability to marine environments. This study highlights a predominance of small, low-value species, such as
Nuchequula nuchalis, Photopectoralis bindus, and Gerres decacanthus, with an absence of eggs from high-value
economic fish. Such observations mirror the prevailing trend in Daya Bay’s fishery resources, characterized by a
shift towards smaller fish groups with reduced individual size and economic worth. This trend reflects the adaptive
responses of fish to marine environments. Daya Bay emerges as a crucial spawning ground for diverse fish species,
underscoring the imperative to enhance the protection of its fishery resources and restore the functionality of its
valuable germplasm resources.
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