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(Heip et al, 1992)

(Du et al, 2018),
(Zeppilli et al,
2015) 21 ,
(Hodda et al, 1985; Dalto et al, 2000; Nozais
et al, 2005; Alves et al, 2013; Vieira et al, 2023)

Ghosh  (2021)
; Portnova
(2021)
20 R
R ( , 2002a)
( ,2009),
( , 2012),
( , 2007),
, 80

1.1

(116°35'~116°55'E  23°10'~23°30'N)

30 112 km?, ,
800.3 m?/s, 0.35 kg/m’
, 92.6 m’/s,
0.31 kg/m3, ;
( D
, 3 (LY1-3), 1
(LY-W), 3 (W1-3),
3 (W-R1-3), 6 (R1-6),
3 (H1-3), 3 (LJ1-3)
1.2
2021 6
, , ( 2.9 cm)
0~5 cm 3 R
( 5% )
, 0~2 cm ,—20°C
, a (chl a)
(Phaeo) (TOC)
(TN)
pH
CTD ( AZ-8371, ) ,pH
pH/ / ( SX836,
)
1.3
1.3.1

(Malvern Mastersizer 3000, United

Kingdom) TOC

( COREY-205,

Cu Zn Pb Cd

b}

) As Hg
( AFS-9800, ),

(Thermo Scientific iCAP RQ ICP-MS, Germany)

TN

Chla Phaeo

(SHIMADZU UV-1750, Japan)

(  KI100, )

>

;chla

Environmental Sciences Section Inorganic Chemistry
Unit, Wisconsin State Lab of Hygiene (1991) ,

Phaeo

chla Phaeo

(1986)

>

(ng/g)
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116°40'

116°50' 117°00'E

23°25'N 23°25'N
23°20' 23°20'
23°15' 23°15'
23°10 23°10
116°40' 116°50' 117°00'E
1
Fig.1 Distribution of sampling sites and the study area
1.3.2 ANOSIM ;
(Du et al, 2009) Bio-Env ;
s (0.5mm  0.0308 mm ), Primer 6.0
(Ludox-TM 50 , 1 800 r/min, 10 min) (Spearman) ,
3, , (0.030 8 mm) (ANOVA);
, SPSS 26.0
) landsat8 ,
(Widbom, 1984; , 2002b) ArcGIS 10.2
1.3.3 -
(GB18668—2002) 2
; 2.1
(organic pollution index, OI) ( , 1996); 2.1.1 2.69~16.94 m
Raffaelli  (1981) ( 2a), 10 m , I0m 3
(N/C) : N/C =50 (W-R2, 11.77 m; W-R3, 16.94 m; R6,
, 50~100 , 100~150 14.41 m) 21.59~29.52 °C ( 2b),
, =150 ,
1.34 3.8~8.28 mg/L ( 2b), LJ1
chl a (3.8 mg/L), 5.5 mg/LL pH 7.6
Phaeo ; (7.1~7.9), 0.43~1.78 m ( 2a),
(PCA) (P<0.01)( 3)
log(x+1) ; 15.91~35.11, -
, Bray-Curtis , (Cluster) ( 2a) :
(NMDS) , 5~18 18~30 >30 (Pritchard, 1967;
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Fig.2 Distribution of depth, salinity and transparency (a) and dissolved oxygen, temperature (b) in each station

Takashi, 1959),LY R LY2 R2, HI
, (5.91~34.63); LY-W W . 6.66~1 30134 um (1),
W-R LJ : H HI H3 H1,
,H2 LY] W W-R , R
(P<0.01), RI )
(P<0.01) (P<0.05);
2.1.2 Shepard (1954) TOC (P<0.01)( 3)
, 5 2.1.3 (TOC) 22
(YT) (TS) - -  (STY) (T) TOC 0.06%~1.36% ( 3a), 0.61%%0.32%,
S)( 1) : : n , LY R H
6 ( ) , - - : H (0.81%+0.61%), LI
R LI W3 H2 L3, (0.42%%0.31%), ;
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1 URORE N
Tab.1 Distribution of sediment grain size
/um 1% 1% 1%
(LY)
LY1 6.66 4.87 62.08 33.05 YT
LY2 115.82 60.34 28.80 10.86 TS
LY3 7.81 19.35 46.36 34.29 YT
LY-W 8.49 6.54 64.56 28.90 YT
(W)
W1 7.68 9.41 63.16 27.03 YT
w2 7.24 15.14 53.57 31.11 YT
w3 277.39 96.74 2.52 0.26
W-R1 7.09 2.98 67.17 29.85 YT
W-R2 747.42 13.90 60.05 26.05 YT
W-R3 13.42 19.40 61.31 19.29 YT
(R)
R1 8.73 9.83 73.08 17.09 YT
R2 104.39 58.70 27.94 13.36 TS
R3 500.00 28.00 39.10 32.85 - STY
R4 8.61 21.98 48.38 29.52 - STY
RS 1 064.37 3.97 51.08 44.95 YT
R6 1049.72 27.16 51.72 21.12 - STY
(H)
H1 1301.34 9.60 77.64 11.87
H2 220.68 97.84 0.00 0.00
H3 7.09 3.35 74.84 21.81 YT
(L)
LJ1 10.03 30.46 38.58 30.96 - STY
LJ2 8.37 22.64 50.99 26.38 - STY
LJ3 163.23 90.91 3.79 0.00
a 116°40' 116°50' 117°00'E

23°25'N

23°20'

23°15'

23°10'

116°40'

116°50'

e 0.06~0.15
® 0.15~0.51
® 0.51~0.61
@ 061~097

@ 097-136
BENKIE/%

117°00'E

23°25'N

23°20'

23°15'

23°10'
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b 116°40’ 116°50° 117°00'E
23°25'N 23°25'N
23°20'

23°20’

23°15' 23°15'

J 380

I === /(inds./10 cm?)

23°10’ B 5 i(ug/10 cm?) Xiall
116°40' 116°50' 117°00'E
3 (a) (b)
Fig.3 Distribution of total organic carbon content (a) and the meiofaunal abundance and biomass (b) in each station
(P<0.01) TOC (P<0.05)(  3)
(P<0.01)( 3) 2.1.4 a (chl a) (Phaco)  Chla
Cu Zn Cd Pb Hg As Phaeo ( 4
Hg As ,R Cu Zn Cd Pb Chl a 0.26~3.21 mg/kg, (1.51£1.02)
5 , R2 mg/kg, LJ2; LJ (2.62+
( 2 As , 0.87) mg/kg, H chl a (0.73+0.50)
(P<0.01) ( 3) Cu Zn Cd Pb mg/kg, TOC Chla Phaco
(P<0.05), Cu Zn Cd TOC ( 3)

*2 EERE@mgkg). BR(TN/%). SHK(TOC/%)ZEMFIERIEE(01/%)
Tab.2 Contents of heavy metal (mg/kg), total nitrogen (TN/%), total organic carbon (TOC/%), and organic pollution index (O1/%) in
different stations

Cu Zn cd Pb Hg As TN TOC o1

LYl 33.4 138.0 0.163 0 77.9% 0.042 0 6.49 0.01 0.97 0.012
LY2 27.7 121.0 0.165 0 73.6* 0.059 5 10.70 0.09 0.44 0.039
LY3 22.4 88.3 0.127 0 73.6* 0.035 1 17.10 0.07 0.54 0.037
LY-W 20.3 83.6 0.102 0 543 0.081 4 6.52 0.07 0.6 0.041
Wi 36.8% 135.0 0.159 0 84.3% 0.036 9 16.70 0.01 0.87 0.01
w2 31.8 117.0 0.169 0 74.1% 0.038 5 17.40 0.1 0.77 0.073
w3 11.7 67.0 0.113 0 48.7 0.021 0 14.60 0.02 0.08 0.002
W-R1 32.8 93.2 0.108 0 448 0.032 0 15.20 0.07 0.59 0.038

W-R2 18.1 83.1 0.060 7 42.7 0.030 6 14.40 0.06 0.45 0.028
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Cu Zn Cd Pb Hg As TN TOC Ol

W-R3 16.2 79.5 0.108 0 39.0 0.0225 13.50 0.06 0.4 0.021
R1 46.0* 193.0* 0.3390 78.4* 0.054 0 17.90 0.01 1.11 0.013
R2 84.1* 504.0%* 0.766 0* 141.0%* 0.0812 18.20 0.01 0.73 0.008
R3 39.5% 163.0* 0.252 0 71.1% 0.068 1 15.30 0.01 0.51 0.005
R4 34.6 135.0 0.146 0 65.1% 0.064 9 15.90 0.09 0.81 0.069
R5 22.1 114.0 0.124 0 80.8* 0.065 6 7.29 0.06 0.47 0.027
R6 20.4 93.4 0.1210 45.1 0.039 7 434 0.07 0.43 0.028
H1 48.4* 201.0* 0.3110 77.7*% 0.069 8 8.84 0.01 1.36 0.018
H2 7.9 459 0.060 0 31.0 0.004 4 5.27 0.03 0.15 0.004
H3 29.9 122.0 0.094 8 56.3 0.0511 8.02 0.01 0.93 0.013
LJ1 314 124.0 0.2110 56.3 0.061 1 7.19 0.01 0.61 0.007
LJ2 37.4% 127.0 0.243 0 47.1 0.070 0 11.40 0.01 0.58 0.008
L3 7.5 58.6 0.099 4 33.2 0.0172 5.21 0.02 0.06 0.001
(GB18668—2002), * , X o)l cc -
Phaeo 0.70~11.82 mg/kg, (5.83+ ( 6a)
3.41) mg/kg, chl a , , LYl LY3,W2 Hl H2,
Phaeo H R ) 50%, LJ , L1
w3 chla 69.03% ( 6b)
LJ (7.57£3.55) mg/kg Phaco  TOC As 2.2.2
, (295+195) inds./10 cm?, W-R2,
3 (704+177) inds./10 cm?, LYI,
2.1.5 PCA PCl (66+69) inds./10 cm* ( 3b) W
43.6%, PC1  PC2
583%( 5) PCl Cu (~0.355) - ’ WoR n ’
Zn (=0.326)  Phaeo (=0.317); PC2 R (R4~R6) Ly
(—0.429) (—0.427)
Cu Zn Phaeo
(ANOVA, P<0.05), LY
2.2 W-R H ,R W-R H ,
2.2.1 22 13
W-R LJ
(277.8£202.8) pg/10cm?,
(38.03%) (37.70%),
: 89.52%, (6.39%) (12.61%); 0.26% ,
(2.54%), 10 1% (7.3%)
(38.03%) (37.70%), ; H2 (758.9 pg/
(12.61%) (7.30%) 10 cm?)  R3 (34.7 pg/10 cm?);
i LYW H LY
(90.75%+10.60%), (5.32%9.20%) 2.2.3 Cluster NMDS

(2.42%+2.4%) LJ3 . T5% ,
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Fig.4 Distribution of chl ¢ and Phaeo contents in each station
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Fig.5 Principal Component Analysis (PCA) of environmental factors
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R NMDS
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Transform: Square root
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Fig.7 Cluster (a) and nMDS analysis (b) of meiofauna
: 5~18 18~30 >30, 1~3
2.3
(P<0.05), (P<0.05)
(Spearman) , ( 3
3 2.4.2 (N/C) N/C
(P<0.01); 8 LYl R4 HI;
Phaeo W-R1 LJ1  LJ2;
(Cu Zn Cd Pb) (P<0.05); 2018~2019 (
Cd ; ) ( ,2021); R2 R3
(P<0.01), chl @ Phaeo Hg , N/C
(P<0.05); (P<0.05), TOC (P<0.05), chl a
(P<0.01) Phaeo (Cu Zn Cd Hg)
NMDS 75% (P<0.01)( 3)
Bio-Env , 3
Cd
( 0.378) 3.1 -
2.4 - - s
24.1 , 5 > >
R N Cu 5
Zn Cd Pb, Cu W1 HI1 L2 R -
, Pb LY W1 W2 H1 R
R2, Zn Pb

2, W2 R4 , , 31~34
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Fig.8 Ratios of abundance of nematodes to copepods (N/C) in the study area
22 R
( 5~18), 4 ( ,
18~30), ( >30) R ;
s (2023) -
TOC
(Song et al, 2023); 3.2
, (295£195) inds./10 cm?,
(Canuel et al, [(1 203£191) inds./10 cm?]( R
2012) TOC 2015) [(789+293) inds./10 cm?]( ,
( 1989), [(264+83) inds./10 cm?](
, 2012; , 2020; , 2022), , 2017) [(323+404)
inds./10 cm?]( , 2023)
[(183+172) inds./10 cm?]( , 2012)
TOC )
( ,2017)
s H2 . 98%, >
TOC ( , 1989) ( , 2010)
TOC R Cu Zn Cd >
Pb ; As ,

( , 2022)

(2015)
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SEDIMENTARY ENVIRONMENT AND MEIOFAUNA COMMUNITY STRUCTURE IN
RIVER-SEA INTERACTION AREA OFF CHAOSHAN, GUANGDONG

YU Yue', WANG Yan-Bei', FAN Wei-Feng', DONG Jian-Wei', WANG Hong-Bing?,
YUAN Zhen-Wei', GENG Le', DU Yong-Fen', LI Yu-Feng'

(1. College of Marine Science and Engineering, Nanjing Normal University, Nanjing 210046, China; 2. Haikou Marine Survey Center,
China Geological Survey, Haikou 571127, China)

Abstract Estuarine delta is the most intense area of human activities, with complicated land-sea interaction and highly
fragile ecology. Field observation and sediment sampling were carried out in Hanjiang River estuaries off Chaoshan,
Guangdong in June 2021, to analyze the sedimentary environments and meiofaunal community for the deep understanding
of ecological condition. Results showed that sediment was mainly clay-silt with a mgs range of 6.66~1 301.34 pum. The
salinity varied from 15.91 to 35.11, reflecting typical characteristics of the river-sea interaction zone. Organic carbon
content (TOC), chlorophyll @ (chl a) and phaeophorbide (Phaeo) showed a decreasing trend from land to sea. Heavy metal
Cu and Zn, Phaeo, transparency, and sand contents were the main factors leading to the differences of sedimentary
environments. Thirteen major groups of meiofauna were identified, among which free-living marine nematodes were
dominant species in abundance and biomass, accounting for 90% and 38%, followed by copepods and polychaetes. The
mean abundance and biomass (dry weight) of meiofauna were (295+195) inds./10 c¢m® and (277.8+202.8) pg/10 cm?,
respectively, and the spatial distribution showed an overall increasing trend from land to sea, with significant differences
among different estuarine sections. Salinity and estuary were also important factors influencing the spatial distribution of
the meiofauna community. The community similarity was high in the euhaline region (salinity >30). The abundance,
biomass, and the number of meiofaunal taxon were negatively correlated with Phaco and heavy metals (Cu, Zn, Pb, Cd);
the combination of salinity and heavy metal Cd was the best explanation for the differences of meiofauna community.
Environmental assessments of heavy metals, organic pollution index, and the ratio of marine nematodes to copepods
generally agreed well, showing that the most polluted area was located in the river mouth. This study provided the basic
data for deep insight of resource protection, ecological monitoring, and implement of ecosystem-based integrated
management.

Key words Chaoshan estuarine; sedimentary environment; meiofaunal community; ecological assessment



