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Fig. 1 Surface sediment collection site map of Hangzhou Bay
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T J5 IR S SR AT AR B S o i i
FIHEIC(ASE ) 123 A 3 A7 ML AR 24 (3 8 J2 Tk ik 0
DDTs. 757575 HCHs) FRACBH K 7 ( 22 VR 156 K ik
PBDEs., 8 A 1R % FHL#% 77 NBFRs) , il A TCMX .
BC-PCB-11+155+206 .BDE-138 /E & [ i K 48 7%
F N P B MIE S b (V:v=1:1) , 2 BUR
J& 100 °C, 2 BUE /7 10.34 MPa, Il #F-£ 5 min,
AEIUETB] 5 min, EFR UL 2 UK, E KT E] 60 s, #
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AF A 3 ) RS 2R IR AR & 1~2 mL, B )5, HIE
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TSR F 22 RO WA (MRMD) #6478 f 5387

SR 2 e S W o (A 45 4 BB IR PFSA |
2R MR PFCA B 24 ALY Emerging PFAS) Hij
AL PRZFREN 3.0 g & T0FIE 5 I DLER P in A R TN
5 B0 A 2 ng AR, T 10 mL 0.2% NH,OH
VW A R E 15 min, A 3K, A9 HIEW L, &
Envi-Carb H: 4 fb 5 , R4 22 200 pL,

fi 36 R BE 53 A AL (Mastersizer 2000,
Marlven, UK) I g GTAR WAL LAY, I3 HOREFE R
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Observed species £l Chaol X £ F & & , Pielou Tt
FKI5)JE, Shannon fX R ZH4E . FH Canoco 5
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Kriging ffi{E 775 56 W 1 25 8] 4304 B A 2241
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(16.90%) . # 25 7 17 (15.35%) DL K FL B 9 1]
(1.31%) o PLAFNGE R o0 Hr R W, =Pt + &
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7k B/ 2084%, H W 2 k& £ &
(Heteromastus filiformis) (6.12%) | W 4 4% %5 &
(Eriocheir sinensis) (5.77%) . A1 Dy 1K 3
(Alexandrium pacificum) (4.09%) . K T
(Larimichthys crocea) (3.15%) . fi > [& fi 3
(Thalassiosira eccentrica) (2.79%) 7 1 Hr [ 3
(Scrippsiella donghaiensis) (2.58%) . #F 54 1) ¥
( Cystoditrium paradoxigomosa) (1.77%) . Wi 75 ZL.
& ¥ (Bittuminaria bituminosa) (1.62%) . 2y 4= H
#: (Amoebophrya sp) (1.10%) , LA I 10 ™~ Fp 5
SR = B FE Y 49.82% , BE VR 45 F4) S B I 25 Y
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Tab.1 Biological detection based on eDNA in Hangzhou Bay

Bt Kingdom "] Phylum AHXT =& i Relative abundance/%
WIEBIYIT Arthropoda 27.74
A1) Annelida 6.22
2k 1131 ] Nematoda 4.46
HRNY] Chordata 3.20
JIE B Platyhelminthes 0.30
SIS Xenacoelomorpha 0.25
JIBE s Cnidaria 0.21
2 sh¥)i] Kinorhyncha 0.06
8 E31%1"] Gastrotricha 0.05
A1 Mollusca 0.03
J5i %) Metazoa SEESNY)] Bryozoa 0.02
ik B8] Ctenophora 0.01
2R FY)1] Hemichordata <0.01
25L51%)1"] Porifera <0.01
i 1] Rotifera <0.01
W] Dicyemida <0.01
P 3h%)17] Echinodermata <0.01
i /2 3h%)17] Brachiopoda <0.01
AIEEh¥)1] Nemertea <0.01
Jit 5819171 Placozoa <0.01
A EY)1] Tardigrada <0.01
I B[] Ciliophora 9.61
#50% B 44 Discosea 1.85
22 JE ] Cercozoa 1.38
Ti% |7 Apicomplexa 0.92
P ] Endomyxa 0.86
£ fLH ] Foraminifera 0.81
E 12K Evosea 0.71
~ & & 12K Tubulinea 0.44
FriE 2 Protozoa %% H 24X Nebulidia 0.09
¥ 1] Hemimastigophora 0.09
S L4 Heterolobosea 0.08
J%Z 5% HU] Picozoa 0.02
NFEAT] Fornicata 0.02
F|FL{A ] Parabasalia 0.01
4 H[] Perkinsozoa 0.01
AhhAE 2K Preaxostyla <0.01
fik#: 1] Bacillariophyta 7.21
#EJEAEYI ] Streptophyta 3.51
HR H1"] Euglenozoa 2.13
25 Algae Z§3#%:17] Chlorophyta 1.40
£1 %] Rhodophyta 0.83
FE#EE ] Haptophyta 0.26
JZ Fi b3 1] Prasinodermophyta 0.01
BITA ] Oomycota 0.54
FHEH ] Ascomycota 0.33
HHF ] Basidiomycota 0.20
ER B[] Mucoromycota 0.12
HE W Fungi A0 ] Chytridiomycota 0.07
i '] Zoopagomycota 0.05
PR H ] Cryptomycota <0.01
AT H] Microsporidia <0.01
2EK: %5 1] Blastocladiomycota <0.01
K Unclassified K% unknow 23.88

http://www.shhydxxb.com



54 XN, 55 ATHIE DU b A= WA - A B 2R T e o0 A

SR N I R IR 1175

— WA Y A 5 s B S T AT
/%Am‘m%iﬁﬁﬁﬁi%ﬁ%B‘J%%’zﬁ%ﬁ%%ﬁ
Mo A 2RSS R, E
W FE BCE BIE Rl 513~3 169, Chaol Ky
777.33~4 185.46 (&1 3) , Wi & A8 fb i v i — 54
(P<0.01,R*=0.893) , 2 M 73 U4~ B 2t D S WA

A E B A R b e S B D B AR X
SRR A R LA X, P s 4
5.6 TEYFI 4= & B AL L e BE AR AL (1B 2) , AT
R A Ry i 26 X I A B TR AR G

M, AR SIS T2 R AEY LT
R 2% BE V5 W0 Fh 3550 B 11 Pielou J 24 0.05~

BRI AR o 23 ()20 A L eSS AP EceE 0.79, ZR LSRRI R 350 G AF L S 35 5 ) X B
= 100 YIFh Species
£ m T
£ 50 w22 RER
=3 e
#ed w ORI L
B25 5 KEfh
= —§ § i 5
§B 2 | RV ICHE
s 25 WAL
2 | E L
T“; || %EEEFI@
&, 0 m HAh
1234567809101112131415161718192021222324252627282930 ~ ~°

2 WMERRRBYMAR

Fig.2 Composition of dominant species at each site in Hangzhou Bay
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Fig.3 Spatial distribution of biotic richness index (Observed species.Chaol) .evenness index (Pielou J) and
diversity index (Shannon) in the surface sediments of Hangzhou Bay
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B, VA A o A 1 5 BETR S5 A AR E s
W X R, X o3 A A3 B — W b o
F 5, AN 16,9 F 15, W R = JE R T8
(Portunus trituberculatus) ¥ %} = & B A = #1445
7, 53 5l 84.55% .69.59% F1129.64% .
ZFEVEHE $L Shannon 7 0.31~6.01, 24
BT YR E R A R X R L R
AT H XU s, R LAY 2R
Al BE TR VLAR I B IR o A S5 IR 3% S
THEZHYR LR A YRS O A R E
Hhues X 385 Shannon BUE FAIG , 36 I AR ¥ Z RE PR3
%, AT g iR T A8 2 h 5 M B R B TR 7 3L W] 3R 3
FTE, — 7, H AR B 5 5510
AR, IR S A O | BRAR R VT R K
54N R AR KA R A 4 3ol 38 B 3
HRER DX 3K B U, AN e b RS TR
WA N R OB (R R -y e ) PR EE T TR A
ST U R (P 4) o RS AG P1 5% e 0 18
R AR = k- MU A A, I T
TCFL B A 355 i F2 2 L 22 B 2855 /IN U A 2l 1 1Y
AAETI B DG TR Be A UK B Y B A 8T 5 B
TSN B Can DLSS Rz 3l ) ME DL e B % F A\
AR X 8, S SO I A SRR A 1 B KT
1AM ) R 3 B AR BB R 0.64+0.14 , 171
FPS X 8 (g S K30 19 =F 6 B HR SR AR, v B
IR AR T 1% MBI 55— 7 i, s X
PR TR S A BRI AL AR W P B AR I T AR
el RS R B B (IR dr 2 B2 5/
RIH 5228 i — D AR A 4 50 B OB B 1E S it
PG ——— Pt 3 3 2o o 2 oA 58 TR 1 A= 2546
TR R A TE P—1k
22 ABEZENSGRESEYESHENXE
AHIF 5% A 855 7 2 KL B 2H A TOC | TN &
FEUHE o AUNTE DR kL 2 B0 i 2 (] 5 I
TECEL4) , K DUk Rl £ 5 4 55 (70.72%+
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& A TR T KR RO X (9,15 5 47)
BRI (<15%) , 53X 512 X 33 0 % sl
FE v VR B U AE G o g K 3h ) 1 855 58
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90 85 W5 O K3 B BHL Y 55 43 U 0N T Re ik — 2P

http://www.shhydxxb.com

S A T TR o 110 2 TR B2, 4610 4n ¥ L B B3 11
W £y i T BT B R 5 108 9L, 5 ORI ASURE ) 5 7
T AU HEFR

OB hL B 24 B 5 2R 8 5 (1] 3) S 3 E
7] 3 A1 A% J < VR B S SR IR s IX [ B 2R 80
R ZFE4% (Shannon A ) , X 5 A F R &S (0 =
PorR 1) MG SR AF = EEV & . PR R LM
ORI BT Oy i - R A A ) 7T o A S R I B R
REOE TGS Y VT BN SN R R ST
ZHAO %52 % BMLRD 5 X 3 7 28 32 3 B A 3
X o SR, 55 R VLT R MR A L, B
VS T A oA R IR T, RT E S T R LT AR
WA B 2 5K SCRRE T I 25 S —— 20 bk
DX R A AL T bR T A ME A BEE R A AS 2 TN
VA = P 2 BR B 30 A0 AR P KO IS T ) B Ry
;f@[ZS-Zﬁ]O

BN TR Fh TOC . TN [ 43 #i % 22 6 i
NI, AL FE Bl U A (b R AR 00 R AT
B ) TRRE PN IR A 7 (A R i TR ) B 1
VERBE ), AR5 R, #IZVIE TOC &%
14 (0.20£0.06) % (0.09%~0.31%) , TN 24 (0.06+
0.01)% (0.04%~0.11%) . Jt &B TOC & {H X (>
0.25%) 5 KT H PR Y 1 [ s A (F
3), ERIE T 4 VLA 341 2 it A BILARK 2 19 52 1C Pk BT
HR2 X — % 5%V T HL I 1 LA TOC
G A7 R ORI RL, AELBC N 25 PR30 %7 4o P T i i U
AL RAFROCR S F AL 30% 75220 thdh,
T AT A A LI 3K T A 22 (o 3 2 T
BRI R A ) ) 1 — 25 R s 1T s (A A
WS FRAE R K ) v R A 4 U I VR
TURR i ME B A S 2 AT HILJTR ) SRR

TOC/TN (C/N){E AT LA Jsz e X 38 A5 AL 47 1 >F
JRLL R, 9T X C/NH (3.1£0.8, 1.6~4.5) 578
FER IR N B o | i BT S AN MR R (=4
w5 R E R EA VLA R &
4.27x10% )% K i U AR W A2 77 0 (Chla W (>
10 pg/L) 2 VAR 0, 5 4050 i e Ak o A 7=
K TR TS (TN>0.07% ) A4 5 1 43 5 &8 15
05 DX CanFF LG ) C/NAE 4K (2.7+0.8) , T BEA
Sk 4 TR IR AT HILTE 32 5 B R 6 NH, A 3 2
W5 B 5 o 1 22 A %55 (Shannon<3) , 1] fig [ A5 #L.
O X % i (A 240 T 200 B R 5 BR 400 ), 38 (S f 2k P
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Characteristics of biological communities-habitat elements-pollutants
distribution and response pattern in Hangzhou Bay sediments

LIU Siru, LIU Xinyi, YUAN Jiawen, MAO Jiali, FENG Meiping, WANG Lifang, LIN Tian
(College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: By the environmental DNA (eDNA) technique and physicochemical parameter analyses, the
spatial distribution characteristics of biological community structure, habitat elements and pollutants in the
surface sediments of Hangzhou Bay and their impacts on biodiversity were systematically analysed. A total
of 53 phyla were identified, with Metazoa dominating (42.55%) , notably the key species Portunus
trituberculatus (20.84%) , indicating strong keystone species-driven community assembly. Biodiversity
exhibited distinct spatial gradients: species richness indices (Observed species: 513-3 169; Chaol:
777.33-4 185.46) decreased southward, while evenness (Pielou J: 0.05-0.79) and diversity (Shannon:
0.31-6.01) showed a north-high, central-low, and south-moderate pattern. The spatial differentiation of
sediment grain size [mainly silt, (70.72+1.94)% | and TOC [ (0.20£0.06)% | and TN [ (0.06+0.01)% |
showed that coarse-grained substrate drove community homogenisation by optimising crab habitat
conditions, whereas C/N ratios (3.12+0.83) indicated the dominance of sea-sourced organic matter, and
areas of high values of TOC and TN coincided with algal and protozoan dominance coincided.The analysis
of contaminants showed that the contaminants in Hangzhou Bay sediments generally showed a decreasing
offshore diffusion gradient, of which DDTs [ (9.45+£1.68) ng/g] , brominated flame retardants were
dominated by NBFRs (76.7%) , BDE209 accounted for more than 71% of the PBDEs, and the PFCs and
polyfluoroalkyl substances (PFCAs accounted for 87.9% of the PFCAs) were relatively homogeneously
distributed in the sediment due to their high water solubility. The distribution of perfluorinated and
polyfluorinated alkyl substances (including 87.9% of PFCAs) is relatively uniform in sediments due to high
water solubility. The spatial heterogeneity of habitat elements and pollutants was shaped by tidal dynamics
and land-based emissions. By integrating macro-scale redundancy analysis (RDA) and micro-ecological
mechanism analysis, a synergistic pattern-mechanism verification system was constructed in Hangzhou
Bay. The macro-scale RDA reveals the response of biological community diversity to multi-dimensional
environmental gradients, while the micro-scale RDA illustrates the differential driving effects of pollutants
and environmental factors on functional communities. The mutual validation of the two systems shows that
the cross-scale mutual feedback mechanism is the core pathway to analyse the emergent characteristics of
ecosystems, and provides a scientific basis for the multi-stress synergistic management of large-scale strong
tidal estuarine ecosystems.

Key words: sediment; biological community; habitat elements; pollutants; biodiversity; redundancy

analysis; Hangzhou Bay
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