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Abstract: The Pearl River Estuary is an important fishing ground and conservation area for aquatic resources in China. In
order to understand the current situation and change trend of fishery resources in the Pearl River Estuary, we carried out six bot-
tom trawl surveys in the spring and autumn of 2018-2023, and explored the composition of fish community structure in the
Pearl River Estuary waters and its relationship with environmental factors, so as to provide a basis for scientific management and

effective protection of fishery resources. The results show that a total of 168 fish species had been identified from the six surveys,
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belonging to 17 orders, 55 families and 119 genera. The dominant and important species were mainly small and medium-sized

bottom-layer fish, including Leiognathus brevirostris, Collichthys lucidus, Osteomugil ophuyseni, Ilisha elongata, Coilia grayi and

Odontamblyopus rubicundus. The average stock density and tail stock density of fish showed both seasonal and interannual varia-

tions among the six surveys, with the highest values in spring of 2020 and autumn of 2020, respectively. The cluster analysis

shows that the fish community of spring surveys was divided into four groups with both interannual and spatial differences.

However, the fish community in autumn surveys was divided into three groups with only interannual heterogeneity. Canonical

correspondence analysis (CCA) indicates that salinity, water temperature and water depth were the main environmental factors

affecting the community structure of fish in spring, while transparency, contents of active phosphate, water depth and water

temperature were the important factors influencing fish community structure in autumn.

Keywords: Fish community structure; Interannual variation; Environmental factor; Pearl River Estuary

Wl BEHIRTE B ARG IR A AL, AT
Wi s i N D DR L B R Sl A
LA E =R R Z —, 2REE Rk
Ur R AT HIAT , A2 BRTTAR I A W K 30
SO, AEASEPREEARY . A E , LI A
SRR AR VI 10 Ay T ] 14 ¥ 3 K 7 R
ZAA X, B SR A A AR SR
{0, SR, R BRTL A X2 B R 2
SRGHUR R L R A P AR AN B R, WHAE R R
Sy DIRERE B T — s, AR 2R R
ool Az 7= B R R
WF TN O ER VT D ¥ 3 A W BETE 254 B
RS RO BT I I s A A R AR O A
AT T R EWTEAMITY . BRI i R A
ik 176 B, HBE IR AR S5 A 2 A AE— € IS
[ FIAs R 22 50, sk BT R B, BRVC DG
VTS T AR RS SRR Z= 2602y 54 B, 3%
TR 39 B, BT LERRVL H AR FE K
(Sousa chinensis) HARIRIT XA RiE, Bk, F
A0 R - BE IR AR B2 2051 1630, 430 kg-km ™2,
X EE Dy S A 5 SRR 11 sl £ S A R K
ETRRES, Wl vEEAa iR, 0 ScE " B
FERM, BRVL O EREHE S5 2 2DKIR . BV iR
R4 a SFDIFEM . ARIEAEY X 30 4EBRIL
T S8l 30 Uk 2 1 o A BEORE B gt AT AR
2000 4 2 J5 e UK 2h W) A= W) ik 7 ORI R 3R A
2000 4FZ AT R R, —SEA T E R M,
nwts 4 (Trichiurus lepturus) . BRS Mg 4 (Collich-
thys lucidus) FIERHE (Pampus argenteus) LRHIR
BB, AR 2H A e TR AL . /B
2%, bRBFIE B BRI M A 7R B R
K, EASRGEMIGHT SPRE, X BRI A X

Wy FEIR I E S W AP . B AT ERYL I
FBEVE S5 7 TH 5T 2 R BR T Al e — AR B v
A EILAS TR 1 el B JH A, B TF R DL 2 4R
FE . AR TSR SR R AR S B . AT
FEFET 2018—2023 4EFEERTT. LIS T R /Y 6 IR ffL
RRIRPIALE R, MR R 4544 () A P A
ZVBCRHEHAAT T RGNS, b S fEis 454
AL S EREE [ AR G, DA Ry 1 il ¢
IR DR AP AR 2 A RS B IR 2% |

1 MREIE

1.1 AT EMSERE
L1.1 AEF*®

RIS T 2018 4F 4 A (FZ) A1 10 A (k
). 2020 4F 4 1 () F1 10 H (BkE) . 2022 4
10 A (FkZ%) #2023 4 4 H (FF=) TERRIL LT
JET 6 MUK, 10 AR B Y f0 2 A 25 2 i
(I 1)o HFEEZHE RARAEAREHE D
PRI, ST i 7F 2018 4FFKZE, S9 Fl S10 w3/ 7E
2020 FHEFRREITELS A 6 MIIKHLL “ B
ZR5E 005897 Hi WA T (A A Wi A, JICHEI
WL (% ) T G5 B 2.0 m, IR 0.3 m, Akt
M1, HEMIEFE]A 0.5 h, PN 3.0 kn, R
FELE AR B I 28 TR, RS54
SR ) A AR
1.1.2  FRBEHIERE SN E

TR I35 255000 5 ) A 485 XK B 43 BT A (YST
ProPlus) Il & KA S /KR (Tem) . ERAF (Salt) . %
fif % (DO) Ml pH, NG (SM-5) &
JKIR (DP), i FH 5 B B2 500 /K A4 WS (WR) .
BIFEY) (SS). bR A R (COD) . Al (PHC),
TEHLA (TIN) KiE B R SR (RP) HYTHZ Kl S



64 2R S

5520 &

43
Pearl River Estuary >

& 14| Legend

0 20 40 km o
® Ui Station

I — |

FES: GSE (2024) 19395

T BRI A BT P A i (02 151

Fig. 1 Survey site map of fishery resources in

Pearl River Estuary

M GB 17378.4—2007 W47, #5/KTtEtrEfb 24
I OSEMEAAREZE ()" Fon, W 1.
1.2 #HESW
1.2.1  FFR L8R Aotk At

SR FHABNT B ZE PR RO R T 25 IRl il 67 1)
PiRnEF s (IRDM, LR e R

IRI= (N+W) xFx10* (1

Kb NAW 518 3D R0 o5 B U A S 3R AL
LSRR 53 (%) ; FAREYIAMIEf
VAT A BUCR RN E AT A A

B SR B Ak SRR b RS BUR ] (%), AT
SR MBS R AR AEXT IR #6472 X : IRI=1000
FLHFN, 1000>IRI=100 Ky EEAFPY
122 &RAM SR

¥ H Shannon-Winner ZFE1EFEEL (H') #1554
KAWL, HHEARN.

H=-Y" Plog,P, @)

e P oA R 2 A R R TR A
S NFEL
123 HREEREEFLEMHHT

JECHt DX 8 2 Yk — 32 o il 9% Y e
SRR T vk, 0 3R A L R IR R R I
TR, R kgkm ™ B B -km 7, J1A
Nl

C

D=— (3)
axq

Krf: D B STTIRE R C Bl s 5
BL/NIT AU AR 2 5 a Ay X)L A /N B 44 D) 41 v T R
(km2); q AATIHREL, Bo.5",

AMIGE R LR AR AT T EVR S5 A AR 3B )
S, CBHAAE 1AL BRI R SIRED . LA
I B R IR B R R AR R, AT DU R AL
Ja, VI Bray-Currtis PRI REUER, FHb1T4
PR AR B 2 48 R E /0 HT (Non-metric
multidimensional scaling, NMDS) #fF 53 B 71 1 8 25
TEEEF AR o [RIRSE, R A A DR AR o3 B
(One-way ANOSIM) £ 545 i M 2IS 21 7 - 2H ] &

F1 2018—2023 FETOKEKIBLSE

Table 1 Physiochemical parameters of water in Pearl River Estuary from 2018 to 2023

ok %7 Spring 7% Autumn

Index 2018 2020 2023 2018 2020 2022
K% Water depth/m 10.56+4.98 11284536  13.43+7.36 10.00£3.85  13.49+4.44  13.84%575
WA BE Transparency/m 0.800.13 0.880.43 1.74+0.94 1.1040.21 1.4740.34 1.48+0.24
/K Water temperature/ °C 27.49+1.71  20.59+0.83  21.96+0.84  29.30+0.52  28.70+3.67  20.90%0.6
HhZ Salinity/%o 12.61+4.71  12.26%8.91  26.66+6.31 17.05+5.54  15.26+8.20  25.10+6.74
pH 8.09+0.12 8.30+0.23 7.85%0.30 7.84+0.06 8.01+0.14 8.23%0.09
T4 Dissolved oxygen/(mg-L™) 6.78+0.66 6.620.40 7.09+0.18 6.3340.19 5.9610.28 6.38+0.34
fb24 75 S Chemical oxygen demand/(mg-L™) 2.3043.42  0.703+0.256  0.99+0.11 1.57+0.30 1.01£0.32 0.86+0.60
B IFY) Suspended solids/(mg-L™) 16.86+14.75 27.97420.63 13.10£0.93  29.03+21.43  13.942.06  14.20%6.07
£iil1¥2 Petroleum hydrocarbons/(mg-L™) 0.024+0.005  0.022+0.010  0.039+0.008  0.026£0.010  0.242+0.508  0.250+0.532
JEHLA Inorganic nitrogen/(mg-L™) 0.383+0.426  0.375+0.151  0.302+0.092  0.326%0.214  0.278+0.159  0.124+0.100
WifaEh Phosphate/(mg-L™) 0.016+0.010  0.005+0.003  0.019+0.006  0.02240.013  0.019£0.005  0.031%0.009
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Table 2 Dominant species, important fish species and dominance of each survey
By FEY PFPD 5 R L
Year  Season Dominace of dominant species and important species
KW E (Leiognathus brevirostris) 1 358.46 . R & (Osteomugil ophuyseni) 818.98 . Wik fi (Collichthys
%% lucidus) 535.81. 7 BB F 1 (Parachaeturichthys polynema) 500.66 . ¥ B FE . (Chaeturichthys stigmatias) 465.58 . Fh K
2018 o N4 fs (Johnius dussumieri) 434.82 . —KJH (Paerargyrops edita) 355.02. L2485 (Coilia grayi) 195.53 . £I0R Wi
PYUS  (Odontamblyopus rubicundus) 182.44 . i (Platycephalus indicus) 17318, F ALLI iy (Lepidotrigla japonice) 173.02. K
15 (Cynoglossus macrolepidotus) 102.36
%% B2 8 891,92, LIRAFMEFEM 1 400.40, HEBEXUA 1A (Ambassis gymnocephalus) 712.41, MEWIHFE 632.08 . )
2020 S - (Ilisha elongata) 592.62 . H4E/N/D T #4 (Sardinella nymphaea Richardson) 547.60 . Ty i 328.23 . kM2 1 286.23
pring AT (Nibea coibor) 145.74
SR 4 919.30, 2 377.16. FHIKEE (Thryssa mystax) 1 147.91, RS (C. mystus) 651.19 ., 468 (Pampus
5023 2 argenteus) 531.47 . HE/ NPT a0 (S. zunas) 429.97 . PSR 403.19. HEER/INVA A (Anchoviella commersonii) 341.55, 7R
Spring SR EE (Thryssa kammalensis) 240.93 . £ R il (Johnius belangerii) 234.51 . £IRA MR M0 191.17, HhAefgfif
(Arius sinensis) 139.56, BE#E (Konosirus punctatus) 114.37
WOEL A 137011, EWIIE 882.08, Bk 4 881.36. S KM Ikifa 850.35, FHIIE T4 (Siganus canalicul-
W atus) 753.96. fLESRA (Trypauchen vagina) 577.18 . M58 (C. semilaevis) 376.33, fifi 349.96 . #LECm|%kifh 255.83, L
2018 4 htumn 22455 251.90 . kol 210.77. Kk H L4 (Pennahia macrocephalus) 190.14 . 7 RBHE 4 168.28 . Jpkfa (Harpa-
don nehereus) 128.01, KB (Onigocia macrolepis) 102.44
B 1 419.66, FIVIEE 1 246,19, BLIRM A fh 802.15, Bk EE M0 748.42, FREMEE 628.02, KUY 626.23 . W62
5020 kZE (Alepes djedaba) 622.47 . Tl Efif 431.28 . B HEHE (Leiognathus bindus) 408.02, W e HF Bt (Harengula nym-
Autumn  phaea) 376.21, HEBRGA 1 319.36. R3LEHGE (Scoliodon laticaudus) 294.40 . Ik TLHE F 45, (Chrysochir aureus) 251.06
T/ N T 1 197.74 . ENEES (1. melastoma) 158.22, 4RHE 132.99. #E A (Pennahia anea) 107.64
% IR 2 337.66., ARG 1 253,10, FTBEE6E 1 084.01, LR80886f 1 001.01, I8 (I melastoma Schneider) 825.83, fZ
2022 Auu;n TRttt 732.87 , #E T (S. fuscessens) 539.94, TFHf/NDT €0 293.27, i 283.31, Pk fh 252.04, R 172.38,

4t 138.13 . 1685 (Clupanodon thrissa) 125.97 . ) 114.23 . BESXG5EBE (Drepane punctata) 105.93

P
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Fig.2 Dominant and important species of fishes in Pearl River Estuary from 2018 to 2023
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Table 3 Shannon-Winener diversity index of fishery
resources in Pearl River Estuary from 2018 to 2023

S # 7% Spring FkZE Autumn

Site 2018 2020 2023 2018 2020 2022
1 251 157 2.30 116 222
2 268 082 219 249 228  2.69
3 251 319 212 067 273 296
4 079 271 253 050 292 338
5 284 317 332 279 335 308
6 316 294 339 279 364 366
7 162 312 323 334 301 219
8 280 289 210 310 373 354
9 3.16 302 284 401 275
10 2.61 254 359 363 291
I Mean 245" 255 2.67° 246  3.05 294

TE: A B R Eon A 225 (p<0.05),
Note: Different superscript letters indicate significant differences
(p<0.05).

HRAE 30% HYAHALPE KPR BCH B IRV 25
REVR S 57 4 DR, Horp, B T4/ 2018
AEFT Bz (1S5, 1S6., 1S7. 1S8. 1S9, 1S10),
5511 UMK 2023 4T J@ Ul 3 (4S3 . 4S4., 4S5,
4S6. 4S7. 4S8. 4S9. 4S10), &5 III HAE N 2020 4F
FrJ@ i (283, 254, 2S5, 2S6. 2S7. 2S8), 5
IV AR R 3 MEERRNIE R (1S1, 182,
1S3, 281, 2S2. 4S1. 4S2, & 4-a), L) 18% HIAH
TRIPEACE AT R R 0 SRR S5 KB 3 3 A4
T, AR T (2020 4FRKZEIT B i fir) . 41 1T

(2022 4EFKZE BT RN 07 ) FNLHARE 11T (2018 4EFKZE T
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SER A PR 2 S S 1 22 R ITAE, BRI A
KR SHACR PR 225 . ANOSIM 40 #rdh
R, F . KL OSSR L5402 5
F (HZE r=0.747~0.949, k% r=0.490~0.739,
<0.01),

%2, SIMPER 22 oiikor ki, 4 IV
(AT b)) HHAD 3 B2 e STk = i
PRI Ah-L2atis | Bt | LR HUR M. W)
AN (Ilisha elongata) (% 4). ZUHE 1 (2018 4F-F
Z%) SR 11 (2023 FF-528) A5 M Tk B = 1Y)
Fl R ) (8.81%) . W) (5.68%) Fl ok & b fit
(Thryssa kammalensis, 4.15%) . 11 1 5418 111
(2020 4EAZ) AH 571 51wk S8 = 1 4 ol )
(6.86%) . Hij s F il (6.34%) FMEBNGA 1 (Am-
bassis gymnocephalus, 6.19%) . XTZH#E 11 5411
TIT AH 51 DT R4 1w B P Rl o W i (5.84%) il
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F W S RF BRI A 2R EEE L5 R AR 22 57
A EE A
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I 5418 111 (2018 4FAkZ= @ sl o) AH Sk BTk 32
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Fig.4 CLUSTER analysis and NMDS plot of fish in Pearl River Estuary in spring and autumn

Note: The first digits in the site number 1-4 represent the years of 2018, 2020, 2022 and 2023, respectively. "A" represents autumn;
"S" represents spring, and the second numbers represent the respective sampling sites.

R4 BHEGSHAREERETME

Table 4 Contribution rate of difference among fish community groups

Hi H2
7 GES Group 1 Group 2 Dk Hit ik
Season Species Sy Contribution/% Cumulative contribution/%

Average abundance

ERARES 2018 AR RARE CFIIAHF4E=91.68%)

L2265 Coilia grayi 2.77 0.00 11.89 11.89
5E Sk Collichthys lucidus 2.76 0.10 11.11 23.01
Spring LR A S Odontamblyopus rubicundus 204 0.14 9.16 32.17
JEWIE Leiognathus brevirostris 0.18 1.63 6.28 38.44
I Johnius dussumieri 0.16 1.32 5.47 43.91
UTREHRES 2020 4R 5 CRIEMISRE=71.12%)
WELHMI A Collichthys lucidus 276 0.73 7.98 7.98
L £45% Coilia grayi
5% 2.77 1.39 7.54 15.51
Spring 1) Ilisha elongata 0.16 2.02 7.28 22.79
HIE 32 £ Ambassis gymnocephalus 0.00 1.80 6.87 29.66

JE W) EE Leiognathus brevirostris 0.18 1.49 544 35.10
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53R 4 to be continued
H1 42
4y HES Group 1 Group 2 Tk Rtk
Season Species Contribution/% Cumulative contribution/%
Average abundance
UL 2023 FEFRFLRE (I H1E=84.98%)
S8 Leiognathus brevirostris 0.18 418 9.00 9.00
1) Ilisha elongata
s - 0.16 3.94 8.44 17.44
=
Spring  -L2ZHf Coilia grayi 2.77 0.34 6.0 23.54
LR ST 6 Odontamblyopus rubicundus 204 0.63 437 27.91
B8R Pampus argenteus 0.98 2.05 4.35 32.26
2018 4EHTFHRET 2020 4EEFTHEE (I SF1E=89.06%)
) Ilisha elongata 0.00 202 6.86 6.86
. A B Osteomugil ophuyseni 0.72 1.49 6.34 13.19
Spring MEREAL £ Ambassis gymnocephalus 0.00 1.80 6.19 19.39
thAg/N T # Sardinella nymphaea 0.00 1.74 598 2537
LTARF 28 Odontamblyopus rubicundus 0.14 1.52 492 30.29
2018 AEAZRARES 2023 AEHRFRARE CF-HIAHS-E=79.49%)
8 lisha elongata 0.00 3.94 8.81 8.81
5% JEWIE Leiognathus brevirostris 1.63 4.18 5.68 14.49
Spring B E Thryssa kammalensis 0.00 1.64 4.15 18.64
B8R Pampus argenteus 0.00 2.05 4,08 2.72
AR Thryssa mystax 0.00 1.87 3.94 26.65
2020 FHRFARES 2023 FHFABE (FEIMIPIE=91.02%)
KV Leiognathus brevirostris 1.49 418 5.84 5.84
) Ilisha elongata 2
— .02 3.94 5.35 11.19
HE
Spring HE N2 . Ambassis gymnocephalus 1.80 0.00 3.93 15.12
IR ERE Thryssa kammalensis 0.00 1.64 388 18.99
S8R Pampus argenteus 0.50 2.05 3.83 22.83
2018 AFEKTELRE S 2020 AFRKFLHRE (CF-XIAH 744:=88.85%)
8 lisha elongata 0.00 2.12 4.86 4.86
OB Nibea coibor 1.41 0.00 436 9.22
" g 4 b L
Autumn  ZWJHE Leiognathus brevirostris 101 1.49 381 13.03
WLy Collichthys lucidus 121 1.78 3.77 16.80
Be PR &£ Johnius belangerii 1.08 1.87 3.7 20.57
2018 FFEKTELRE S 2022 AFRKFLARE CPIIAHIME=82.17%)
H OB Nibea coibor 141 0.00 5.96 5.96
1S A B Osteomugil ophuyseni 0.00 1.24 4.88 10.84
Autumn o
KV Leiognathus brevirostris 1.01 1.33 4.24 15.08
LMy Collichthys lucidus 121 0.78 414 19.21
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1 #H 2
FAy LS Group 1 Group 2 kR s
Season Species DACES Contribution/% Cumulative contribution/%
Average abundance
2020 EFKZEBE S 2022 FRREARE CPEHH 44=77.72%)
1#) Iisha elongata 2.12 0.35 4.61 4.61
s Sk AMFE 18 Collichthys lucidus 1.78 0.78 3.97 8.58
Aut s
Hmn Hij i i Osteomugil ophuyseni 1.37 1.24 3.87 12.45
SR Leiognathus brevirostris 1.49 1.33 3.86 16.30
HRBE Pampus argenteus 1.52 0.00 3.49 19.80

T DUFEIAR UM TTRAR 2 F0 b 500 LL_ERYIRI R SMEERT, RS 25 LR R b 0 SRS P O AR L ME SRR 5 i

Note: Species with an average similarity contribution rate of over 50% are considered as divergent species, and the top 5 species with the highest

average similarity contribution to the fish community in each comparative group are listed.
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Ay SRR T 9.18% F1 8.27% M Fh 4345 254k,
ERRE KR R RN 0 ST VR 4 R Y 5 )
(DP: p<0.05; Salt, Tem: p<0.01), HAKTMi 7, 2018 4F
HHF IR S50 5K IR 2 ) 52t I 35 TE ARG 2020 4F
T 17 0 07 ) 00 285 TR 75 435 10 A2 K T8 5 Wi A T 4
2023 4FA0 A PE TR 4540 5 £ B R i AL W S IR A G,

Axis-2 (8.27%)

Axis-1(9.18%)

(R ER B2 X AT 5 b o7 0 TR P A R R 52 ) 22 W 2 £ A
X (Bl 5-a),

FR A S R X 3 AT I F 2z [ A )
M TTHRAN 52.3%, 5 —HE PR AN eSS —HEr 4l i)
BT 9.02% Al 7.89% B Fh 3 AiA8 Ak . 15 I
JE KR TE TR ER FK IR SRR L5 (AR
b A W 0 (DP, Tem: p<0.05; WR, RP:
p<0.01). 2018 4FAAEREVR L5 51 PEREIREL e B
SR EIEAIC, 2020 4 (K& S9 1 S10 u441) fEHE
KA 2K I 5 B EA DG, T 2022 4 (BR
S1. S2. S3 Ml S7 ulifl) Ha ST I& 4544 32 K RS Rl
% (& 5-b),

08 .
(b) Salt pp
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=
IoN
©
=
N
O
=
<
WR
-0.6 L Tem
-0.8 1.0

Axis-1 (9.02%)

FEAy Year 42018 ©2020 2022 =2023 < ilifF 3417 Nearshore site

K5 MBI B 5P EL A CCA 43HT
T Salt. #REE; Tem. Kifk; pH. BRULEE; RP.IGMEBERREL; TPH. AWKE; WR KIKIEWIEE; COD. L&A,
DP. K¥E; DO. B4 SS. B7FY; TIN. THLA.

Fig. 5 CCA analysis of fish stock density and environmental factors

Note: Salt. Salinity; Tem. Water temperature; pH. Acidity and alkalinity; RP. Active phosphate; TPH. Petroleum hydrocarbons; WR. Water clarity;
COD. Chemical oxygen demand; DP. Water depth; DO. Dissolved oxygen; SS. Suspended solids; TIN. Inorganic nitrogen.
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