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Effects of different pollution stresses on macrofaunal communities in the adjacent

waters of Dongjiakou, Qingdao, China
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1 College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China
2 Institute of Evolution and Marine Biodiversity, Ocean University of China, Qingdao 266003, China

Abstract: This study revealed the impacts of different pollution pressures on the community structure of macrofauna based
on samples collected from 14 stations in the adjacent waters of Dongjiakou Port, Qingdao in November 2021. A total of 66
taxonomic units of macrofauna were identified, including polychaetes, arthropods, annelids, and mollusks. The average
abundance in the study area was 343.33 ind./m” with an average wet weight biomass of 8.26 g/m’. The seabed sediment
types in the study area included sand, clayey silt, sandy silt, and a combination of sand-silt-clay. The heavy metal pollution
in the area was relatively light with chromium, zinc, lead, arsenic copper and cadmium being mostly clean except for mild
contamination by arsenic at some stations. BIOENV analysis revealed that chemical oxygen demand (COD), sediment
Chlorophyll a, zinc, lead and cadmium were important factors affecting the community structure of macrofauna with a
correlation coefficient of 0.460. The main pressure on the community structure was heavy metals. It indicated that after long-

term use of the port, heavy metal pollution pressure in this area may increase in the future.
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Fig.1 Sampling sites of macrofauna in the adjacent waters of Dongjiakou, Qingdao
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Table 1 Geological accumulation index (/,.,) method evaluation grade
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0% 1 %% 2% 3% 4% 5% 6 %
Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
1., YEH 1., Scope <0 0—1 1—2 2—3 3—4 4—5 >5
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Table 2 Hakanson potential ecological risk index evaluation level
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Table 3 Water environmental factors in the adjacent waters of Dongjiakou in autumn 2021

i K Rz DO/ con/ KR MERE a
Site Temperature/ C pH Salt/ % (mg/L) (mg/L) Depth/m Chlorophyll a/(mg/m?)
Q-1 13.3 8.16 29.64 9.66 1.09 2.1 1.30
Q-2 13.9 8.18 30.46 9.46 1.20 2.3 0.58
Q-3 14.6 8.16 30.87 9.25 1.30 8.0 0.70
Q-4 14.0 8.17 30.57 9.73 1.20 8.7 1.16
Q-5 13.1 8.15 30.38 9.73 1.13 3.1 0.14
Q-6 14.4 8.17 31.31 9.49 1.33 3.0 0.88
Q-7 14.3 8.15 31.44 9.25 1.10 11.5 0.35
Q-8 14.6 8.22 32.14 9.48 1.05 12.5 0.46
Q-9 13.4 8.21 32.27 8.26 1.21 9.7 3.77
Q-10 13.3 8.22 32.04 8.39 1.00 7.2 1.20
Q-11 13.6 8.22 32.36 8.04 1.29 12.3 9.66
Q-12 13.2 8.21 32.11 8.19 1.03 14.3 1.99
Q-13 13.4 8.22 32.29 8.42 1.03 15.3 2.89
Q-14 13.3 8.25 32.21 8.03 1.23 14.2 3.84

DO . %5 fi# % Dissolved oxygen; COD ;{2475 % & Chemical oxygen demand

F4 2021 REFEROMBIE B TRMINE EFHIE

Table 4 Sediment environmental factors in the adjacent waters of Dongjiakou in autumn 2021

wifz P ERLAR WHIAAE YA A B HHL/ (¢/kg) MR o/ (py/g) M2/ (pe/ke)
Site Median particle size/pm Shepard’s classification Organic matter Chlorophyll a Oils
Q-1 393.82 i 0.013 0.02 10.06
Q-2 207.16 i 0.931 0.08 9.69
Q-3 10.50 Rl B D 2.016 0.32 23.96
Q-4 30.47 [2iv ik 1.309 0.35 82.04
Q-5 31.66 Wk b 1.296 0.41 56.06
Q-6 35.86 [y ik 1.249 0.68 117.40
Q-7 32.83 bk > 1.727 0.66 13.75
Q-8 33.28 kb 0.749 0.29 21.12
Q-9 10.29 -k b + 0.927 0.06 19.96
Q-10 32.61 [k 1.723 0.16 47.64
Q-11 16.50 Rl - B 0.081 0.04 7.12
Q-12 158.02 b b 0.625 0.32 48.78
Q-13 488.18 i 0.442 0.15 28.57
Q-14 204.34 w 1.111 0.04 36.41

AP A HLT& EIEELE 0.013—2.016g/kg 8], 34 1.014g/kg, M2 RGN 0.02—0.68ug/ g, F
Y15 0.26wg/ g3 MBSV 34 & 1 37.33 pe/ kg, MR CEEE LAY B it GB 18668—2002) A ife , M — ST
Y1 IR SRR E A 500pe/ ke , A TR FITAGHIN HH I 2 ) A B AR A
2.3 EEESRITEN

AR PR UURRYI SR TR W 5., s & i, P 29.21ne/ ke, Z IS KRR BE A5 it
i i B AEASYR IR A D BT R TSI ) G R AR QR DT TR GB 18668—2002) FT KL E AYbRfE .

A PO YR VR, PR ICR FH QB R DT B i GB18668—2002) H 1) — 8 AR EAE I AR IR T 5t
(EEHIBTZ I R TRR ) 1 T  Js i5 R FE . LR G RE, TR BRI 1, FHIREUIET 0, )8 TIH I G,
Q-10,Q- 14 B A7 A RAL TER BTG YK AU ANl 7 14 i 5T R BRFEBOE TN I WK 6.,
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Hakanson & 7E £ S KB W E £ RS %15 SoEK IR ORFETIRY T E GB 18668—2002) 111 —Ahx
WAVERS

I Hakanson 7876 A= 25 XUS PR 8 55, B AG b 67 A9 T 4 @ S 4 TER 0K . TRAIFE AL 3 7, Hakanson
TEAE A 5 KBS, PN 5 5000 2 o] 20 A7 17 100 DL I 2.

N
A

RIFE#
[ 139.29—42.64
[ ]42.64—45.99
[ 45.99—49.34
[ 49.34—52.69
B 52.69—56.04
B 56.04—59.39
B 59.39—62.73
B 62.73—66.08
B 66.08—69.43

2 Hakanson B7EEFRKE TN IEH= B2 IER
Fig.2 Spatial distribution of Hakanson potential ecological risk assessment index
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2.4 RAEUEH Y

AR A, HERAE B4R ARSI 66 B, G IR sh i T I sh W B shid ik sh i fn Al o
W, HrQ-7.Q-10 W ACRAERE S T LIHERR .

MFEEEF 12 AU AL R TR 4120 AS/m? PN AL 32 B 343.33 A/m? s Ho SR 8h Wy di i 1
XA E KRN T 81.07% W HL], HU =TT s, iR 3 T 9.719% 1 He ], 5 ik sh i 5 HE 5.58% , Uk sh 5
WIS 5 AN 2.67% 5 0.97% , 5 LLHAR (K 3) . IWAEEF, 12 Dol F1 4P 598.26g/m”; H
o IR B R BN T 67.22% B Hu ], FLUOR AR S Y, 5B T 14.65% 1Y L, 5 S b b 12.23% , i 3
YW SATY 5 AR 5.75% 5 0.16% , FERMZEECE I B s LL 35 Fhidi L 53.03% , Hk 5 B sh
15 Ffr 5 Lt 22.73% , FRAR SN 12 Fi i LU 18.18% , K 2h# 3 b L 4.55% , A1IE 8% 1 ki bk 1.52%

241 FEHEYE

AU 12 DU RBEFE R SRR 6, NFEEFE K, FHFEE R 343.33 ~/m*, Q- 13 ¥k
P B e, o 680 4~/m?, Q-9 M LY F= BERAR AR 70 4~/m* . WAWREF R, PR EA YR 8.262/
m’, Q- 13 B LAY i B, 0 61.08g/m? , Q-3 BN iRAR, o4 0.23g/m’ , AEWs R/ iE ol L 4,
2.4.2  RFEFhGFAELA AL

A YR A SR AR KRR 34 66 i, BUIRT 8>100 AO0HRR, WA O #4810 B AEH R m A B
- 22 HE D HL ( Prionospio queenslandica) 225551 L ( Heteromastus filiformis) JRIMEBEVD 4% (Aphrodita australis) 51E
X144 1 ( Sigambra hanaokai) ., PEAMOEIEAFN H 5 LAR SR HLE 7,
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Fig.3 The abundance, biomass, and species ratio of large benthic animals in the vicinity of Dongjiakou in the autumn of 2021

R7 2021 REEROMVEBHARBREINAEHEABE

Table 7 Dominant species of macrofauna in the adjacent waters of Dongjiakou in autumn 2021

Y Species IRI Y Species IRI

22 HE W He Prionospio queenslandica 1373.40 AR UE R Ophiactis affinis 219.56
22 5290, Heteromastus filiformis 582.68 B Cirriformia filigera 202.53
YNV A Aphrodita australis 431.53 PV Paralacydonia paradoxa 189.92
X E K Sigambra hanaokai 310.27 R HL Paramphicteis angustifolia 143.72
STV VA Nephtys oligobranchia 262.17 TFE W, Aricidea fragilis 125.82

IRT A B 5k

243 YRS RSN
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Fig.4 Abundance and biomass distribution of large benthic animals in the vicinity of Dongjiakou in the autumn of 2021
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Table 8 Species diversity index of macrofauna in the adjacent waters of Dongjiakou in autumn 2021

YENL Site H' J' d Y7 Site H' J' d
Q-1 2.914 0.9713 1.489 Q-8 3.166 0.9152 1.839
Q-2 2.747 0.9157 1.189 Q-9 2.128 0.9165 0.9415
Q-3 3.253 0.8791 2.104 Q-11 1.743 0.6207 1.04
Q-4 3.119 0.87 1.711 Q-12 3.35 0.9684 1.926
Q-5 3.577 0.8944 2.384 Q-13 2.018 0.6074 1.38
Q-6 3.714 0.8906 2.947 Q-14 3.2 0.8191 2.414

H' AR R ) 39 2 ARG d SR BB AR

R9 2021 REEROIAFEH AR KN AMBIL 5§ M-AMBI 4
Table 9 Evaluation of AMBI and M-AMBI of macrofauna in the adjacent waters of Dongjiakou in autumn 2021

WA Site AMBI M-AMBI M Assess || BhA Site AMBI M-AMBI T Assess
Q-1 2.25 0.65 h Q-8 2.93 0.62 s
Q-2 2.5 0.59 e Q-9 2.57 0.48 th
Q-3 2.75 0.70 h Q-11 3.15 0.45 th
Q-4 2.81 0.67 e Q-12 2.25 0.70 i
Q-5 2.11 0.82 R Q-13 3.40 0.51 i
Q-6 2.02 0.87 R Q-14 2.45 0.75 i

F10 2021 RFEROSIEBH AR KB BEZEMERERFHEXINER
Table 10 Correlation analysis results of macrofauna community structure and environmental factors in the adjacent waters of Dongjiakou in

autumn 2021

AU FREL W TH G TR FREL W FA S
Correlation coefficient  Environmental factor combination Correlation coefficient  Environmental factor combination
0.460 COD I3 a(UB) BE 1 0.449 FBLI AR a(HUBUD) BB B
0.451 BHHUT G a( DU VB Y 0.448 COD MHEER a( VIR VB 4 45
0.451 MR a(TURRWD) BE TR il

COD L2 it
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Fig.6 ABC curves of individual stations of macrofauna in the adjacent waters of Dongjiakou in autumn 2021
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