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Fig. 1 Survey station map of the Daya Bay in spring (April)
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3 675 4%, IFHIK R 652 bp, Eid 5 EHRE
AT LS E ) 36 FhfaZk, RET 7 H 16 B
26 &, Hrb 3 e, 2 FhE 3R, il
I i J& R % Pl (Equulites sp.) . ' i J& 2R <& F
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sp.) . HE Bl K 5E Fh (Leiognathidae) . i B} K 5& Fh
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K 16 Bh, ADHECE LT 71.8%; HUOEEHE A
(Clupeiformes) fa BRFI A 11 Fh, ARG 5 I
26.0%; HA43 N2 EIE H (Blenniiformes) . filijZ H
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(Scorpaeniformes) . fifi & H (Mugiliformes) . #JE
H (Pleuronectiformes) . R} i H (Atheriniformes)
FRLE 1),

RGP IE (Y)=0.02 BF A ISP, A
1 TR R v B S /1 I 8 1| W R 7 T
(Nuchequula nuchalis) . ¥&EE I 68 (Photopecto-
ralis bindus). T HERE5(Gerres decacanthus). ¥i
R M5 (Alepes  kleinii) . &5 U5 M5 /NS £ (Stol-
ephorus insularis) . " B2 (Thryssa mystax). Wt

fil(Escualosa thoracata), L3 B = )R 85 B
WK 1) TERTA B PR b, OB fig
TEREAS i s K B, Horbr ST1 3 g i) #82 P A) Fef
iz, 88 178, Hig B e d e, H
YR S14 ufisi, FhZEIRHE] 14 Fh, 10 S13 s FhK
B/, HA SR [RIEE, REA-uh 88 iy Ap g rh
HB 3 DAL SFD I B B ER  TAR
i SO QRN 65 | B W5 /A fa L ani Y
Bt iR Z .

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

H s & i LRI S A iz
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 L8 86 0.0006
Leiognathus Leiognathus ruconius
S 6 s ey 5 5 o 52 14 0.0001
Photopectoralis Photopectoralis sp.
HBE M 5 5070 0.2262
Photopectoralis bindus
R o b 27 0.0002
Leiognathidae sp.
i I i o 5 188 0.0028
Equulites Equulites sp.
G CE AN 87 0.0006
Gerreidae Gerres Gerres erythrourus
[ TR fifs 2311 0.0859
Gerres decacanthus
B 82 52 [ R 42 1797 0.0668
Carangidae Alepes Alepes kleinii
AU A ), B 1 468 0.0017
Ambassidae Ambassis Ambassis gymnocephalus
i C X 63 0.0002
Ambassis dussumieri
Rt W L84 685 0.0178
Sillaginidae Sillago Sillago sihama
Z e fi 38 0.0003
Sillago aeolus
i 11 0 100 [ LI B0 £ >4 0.0008
Pempheridae Pempheris Pempheris schwenkii
e Skt i 44 66 Z B £ 68 0.0005
Labridae Halichoeres Halichoeres nigrescens

(fF8% to be continued)
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(8% 1 Tab. 1 continued)
A B [ i 5 etz
order family genus species fish egg abundance dominance
HRBEIER RO HROR IR H 0.0005
Monodactylidae Monodactylus Monodactylus argenteus
k) H iR} M /N By U P /N 1591 0.0473
Clupeiformes Engraulidae Stolephorus Stolephorus insularis
et 451 it 811 0.0332
Thryssa Thryssa mystax
IR 43 0.0005
Thryssa hamiltonii
A e 14 0.0001
Thryssa setirostris
P R F: e 232 00062
Encrasicholina Encrasicholina heteroloba
R 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
AE 15 AL 0t 129 0.0014
Hilsa Hilsa kelee
DT fiJ BRI T fiy 18 0.0001
Sardinella Sardinella melanura
fift H B et ff ) H 7S i fif 41 0.0003
Scorpaeniformes Platycephalidae Inegocia Inegocia japonica
R R i 131 0.0010
Platycephalus Platycephalus indicus
B S 2 13 0.0000
Platycephalidae sp.
AbinFE bR 58 A 18 0.0001
Synanceiidae Synanceia Synanceia sp.
(Y AE| iR L i L i B 10 0.0000
Mugiliformes Mugilidae Crenimugil Crenimugil crenilabis
5% e 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 A1 10 0.0000
Atheriniformes Atherinidae Hypoatherina Hypoatherina valenciennei

2.2 REMBEYFAER
DT JicHi ) S M E 25 R s (W3R 2), Wb

Bl 47 B0, FET 8 H 22 Bl 39 J@, Ho A FiRR
RS E IR, 435 A 85 8 AR 28 F(Nematalosa sp.)
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R2 2022 FREEFF4 R)REMEIRFEHERN
Tab. 2 Species composition of bottom trawling in spring (April) of the Daya Bay in 2022

H B & fift 11 1% i B o /%
order family genus species fish number number percent
A fig fisJm 2 i fi 3 0.11
Perciformes Sillaginidae Sillago Sillago sihama
R CH ANSL 16 0.57
Gerreidae Gerres Gerres erythrourus
QLS ! 004
Gerres oblongus
B 351 65 5 BRES 1778 63.32
Leiognathidae Nuchequula Nuchequula nuchalis
5 ST ! 0.04
Leiognathus Leiognathus equulus
57 W B 373 13.28
Leiognathus brevirostris
LI 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 BEBE 10 1 12 0.43
Pennahia Pennahia pawak
L R 1 £ 7 0.25
Dendrophysa Dendrophysa russelii
35 £ RSk A 3 £ ! 0.04
Collichthys Collichthys lucidus
KR LUEi Tl ! 0.04
Centrolophidae Psenopsis Psenopsis anomala
W e OF JR HF 1% ) F RRUF i1 54 1.92
Gobiidae Chaeturichthys Chaeturichthys stigmatias
SHRT 1 £ LRI AHBRAR I £ 66 235
Acentrogobius Acentrogobius chlorosigmatoides
A K2R I 8 0.28
Myersina Myersina filifer
g F £ /NG R £ ! 0.04
Oxyurichthys Oxyurichthys microlepis
M P B0 B R 3 011
Gobiidae sp.
FLIF £ i1/ FLUF 1 ! 0.04
Trypauchen Trypauchen vagina
55} Sl H AT 205 7.30
Carangidae Trachurus Trachurus japonicus
IR ] IR -4 1 0.04
Alepes Alepes djedaba

(fF8% to be continued)
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(8% 2 Tab. 2 continued)

H F & i 1) K B o /%
order family genus species fish number number percent
53t BB % R % H AR 36 Fe. b 25 0.89
Perciformes Callionymidae Calliurichthys Calliurichthys japonicus
B K R I S U 12 043
Sparidae Parargyrops Parargyrops edita
) eSS 3 0.11
Acanthopagrus Acanthopagrus schlegelii
AL 14 6 ACHRA 49 21 075
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 i Egil 2 0.07
Siganidae Siganus Siganus canaliculatus
R EZEET Y] A Tk ! 0.04
Polynemidae Polydactylus Polydactylus sextarius
L FAE| iRt e it I DR i 1 0.04
Clupeiformes Engraulidae Thryssa Thryssa hamiltonii
HE G 6] ! 0.04
Thryssa dussumieri
o B i ! 0.04
Thryssa kammalensis
1% R i 1 0.04
Coilia Coilia mystus
M /N ) FRARIAT A 1 ! 0.04
Stolephorus Stolephorus chinensis
B G2 VR B A s 16 0.57
Clupeidae Nematalosa Nematalosa sp.
W) e fis 59 2.10
Nematalosa nasus
NG T 1R BN T ! 0.04
Sardinella Sardinella lemuru
R A 1 0.04
Clupanodon Clupanodon thrissa
#IE H 7F R F ¥ F &t 1 0.04
Pleuronectiformes Paralichthyidae Paralichthys Paralichthys olivaceus
5} 51 o 853 ! 0.04
Soleidae Solea Solea ovata
iz H b ) e B 2 1A g i 9 0.32
Aulopiformes Synodontidae Saurida Saurida tumbil
TERE 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 R 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
EfIE H it I Y 55 2 0.07
Mugiliformes Mugilidae Osteomugil Osteomugil ophuyseni
i) H 5 6l R} 8%l I LR 86 3.06
Siluriformes Plotosidae Plotosus Plotosus lineatus

HIEE p2 1B R ZE i (Gobiidae sp
2.3 BN HEHE

F AR ALY 21847 hi, %X sk
SRR N 10.12 ind/m®, Ho S7 3k A £ B0
BERLAR, A 37.3 ind/m’; [ S8. S10. S13 (%4
W12 1.21 ind/m®, 0.81 ind/m>, 0.07 ind/m®)3 £ 4h,
HA U o5 RS o DA 14 ANl S i A R
PR A AR = B IR R (B 2), B 14 D ubaS

Jo

HRORF O 2 2 e e A R B RGBS 7 3 ), AR
N G (S3 wh ) MBI iR (S5l 1), 8K

ZN A0 B P 2 6 A A B —
24 MBMEREBEERFXER

YR RDA HEF 45 R Bon (B 3), A7
HON 4.15149, fERE R SRR 71.2% (KIE
AR 6.5%)0 Fll— G IR T MR E A
WY 49.72%, fERET OISR T Z E RN

W48 45 Gerres decacanthus

L

s
BEEHItE Photopectoralis bindus
W5 s 7N . Stolephorus insularis

T8 Nuchequula nuchalis

o

@i Sillago sihama

2
EF Escualosa thoracata

5
5T
%Eﬂ -2 Alepes kleinii

a

TR B Thryssa mystax

V% Nematalosa nasus

3

XG4 Ambassis gymnocephalus

5 Gerres erythrourus

fiF Leiognathus ruconius

IR ADS S

K36 Hilsa kelee

latycephalus indicus

W% Nematalosa japonica

1A B8 Omobranchus punctatus

Xh . Ambassis dussumieri

fig Sillago aeolus

&4 Pempheris schwenkii

HR#E Monodactylus argenteus

et Thryssa hamiltonii

2R Encrasicholina punctifer

i@ A EFP Synanceia sp.

/NG T £ Sardinella melanura

]

N
Solea ovata

)

?FF%%H&%%%%%##E&m%&#ﬁﬁﬁ%@l—&%&i%%ﬁﬁﬁ#-k

Crenimugil crenilabis

—t

bl

SEFh Leiognathidae sp.

oo [ e || e d A TAAT)

i

ES

[ Inegocia japonica

£ Bl EF Platycephalidae sp.
JBAR Equulites sp.

bR Thryssa setirostris

i

JEARER Photopectoralis sp.
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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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SLECRIH2 Alepes kleinii
HFFREE sea surface salinity
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@ I FE transparency
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Fig. 3 RDA ranking between dominant species of fish eggs and environmental factors in the Daya Bay
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M T BRE I i 55 96 7K 2 1 B FK TR S K
(R IEAR DGR, 50 A U5 2 0O G BB
{5 5 96 K S TR BE AT AR IE ARG, 5OKIE . B
JE WK SR AR B A BRI A G, I I
VAR S pH Fl SRP 8K IFHE (A 3),
3 itig
3.1 FHRARR

ARG S ARk IEF 7 B 16
Bl 26 J&@, HrEER S5 ERF LS L 16.6%,
BhEEE 13.8%, BGhMARL. ARETEL . GHEL . GRS
dith 5.5%, &R, fERL . pEgaR . pkafh
URRRL . AREEEERL | BHEL . SahR . SR EEEL
I RS S T 2.7%, TE 2003—2004 4E 8
frrh, MONFP R ERARL . 4B E . BERL . SRR
fRRE, FEAERE AN 74.4% . 7.0% .
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Species composition of spring fish eggs in the Daya Bay analyzed via
DNA barcoding technology
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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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