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Abstract: The species composition, dominant species, abundance, biomass and community structure were investigated in
the Xiaoqing River estuary of Laizhou Bay in July, August and September 2019. The benthic habitat health status was
analyzed and assessed by abundance/biomass curves, AZTI's Marine Biotic Index ( AMBI), and Multivariate-AZTI' s
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Marine Biotic Index ( M-AMBI). A total of 64 macrobenthic species were recorded, including 24 Polychaeta, 19
Crustaceans, 17 Mollusks, and 4 species belonging to other benthic groups. There were seven dominant species including
Potamocorbula laevis, Moerella iridescens, Nassarius semiplicatus, Mactra wveneriformis, Nephthys oligobranchia,
Mediomastus californiensis, Ogyrides orientalis, Philyra acutidens, and Ampelisca brevicornis, with the obvious dominance in
Moerella iridescens and Nephthys oligobranchia. The cluster analysis of community structure and multidimensional scale
analysis revealed that macrobenthos communities in the study area in July were divided into 3 groups with 10% similarity, 4
groups with 18% similarity in August, and 3 groups with 19% similarity in September, with lower community structure
similarity in three surveys. Abundance/biomass curves indicated that the biomass dominance of benthic community was
significant and the macrobenthic community was undisturbed. The AMBI and M-AMBI Index analysis showed that the
benthic habitats tended to be no disturbed or slightly disturbed and the ecological status tended to high or good.

Key Words: macrobenthos; Laizhou Bay; AMBI; M-AMBI; abundance/biomass curve
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Fig.1 The sketch map of stations near the Xiaoqing Estuary of the Laizhou Bay
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Table 1 AMBI and M-AMBI values and their ecological calssifications

AMBI {f WaHH M-AMBI & JRRA R AR A AR L
AMBI value Classification M-AMBI value The benthic habitat health
0.0<AMBI<1.2 TeHhsh 0.77<M-AMBI<1 [
1.2<AMBI<3.3 BREH 0.53<M-AMBI<0.77 RLAT
3.3<AMBI<5.0 RS 0.38<M-AMBI<0.53 — &
5.0<AMBI<6.0 &) 0.20<M-AMBI<0.38 L
6.0<AMBI<7.0 Wt sh 0<M-AMBI<0.20 %

AMBI; AZTI VA W8 50 AZTL's marine biotic index; M-AMBI; 748 4 )48 8% Multivariate-AZTI's marine biotic index
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Table 2 Dominant species of macrobenthos in different months

AL (4E-A) ES i i Eovieitl FHEE(Y)
Voyage Group Species Ecological group Dominance
2019-07 L ESTILY)] EHHAT W 4G Potamocorbula laevis EGV 0.11

Bikshy TN VRS Moerella iridescens EG I 0.08
EASES FEBEG ) VTR Nephthys oligobranchia EGI 0.03
2019-08 WAk AL ARG Moerella iridescens EG I 0.11
EASES FEEE YT VP A Nephthys oligobranchia EG I 0.06
e R ZEE Philyra acutidens NA 0.02
5Ed A5 KMREF Ogyrides oriensalis EG 1 0.03
EIE Nz FERHEBIR Umbonium thomasi EGII 0.02
2019-09 WAk FML ARG Moerella iridescens EG I 0.08
EIE NI AEARLULOR Nassarius semiplicatus EGI 0.07
EASEN TRl H Mediomastus californiensis EGII 0.05
EACEN FEHBAG W) YD A% Nephihys oligobranchia EGII 0.03
ErSaILY)| VU F S5 9F) Mactra veneriformis EG I 0.04
Fsek S 10 WU BT Ampelisca brevicornis NA 0.02

EG I . THLHUERM Disturbance-sensitive species; EG Il : TH AN HUEFH Disturbance-indifferent species; EGIL: T4t 52 FF Disturbance-tolerant
species; EGIV: —FrHL&F The second-order opportunistic species; EGV ; —FrHL&F The first-order opportunistic species; NA : A&432H Not assigned
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Fig.2 The spatial distributions of species biomass and abundance of macrobenthos in different months
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Fig.3 The CLUSTER picture and NMDS picture of macrobenthos in different months
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Fig.5 The abundance/biomass comparison of macrobenthic communities in different months
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Table 3 The AMBI and M-AMBI index in different months

BRKCER) Sl . SR
Voyage Station EGI/% EGIO/% EGI/% EGN/% EGV/% NA/ % AMBI Dlsu?rban-ce M-AMBI Ecological
classification status
2019-07 1 57.9 42.1 0.0 0.0 0.0 0.0 0.6 Ttz 0.8 [
2 20.6 67.6 11.8 0.0 0.0 0.0 1.9 R 0.9 R
3 11.1 88.9 0.0 0.0 0.0 0.0 1.3 REsh 0.4 —fi
4 61.5 30.8 7.7 0.0 0.0 0.0 0.7 Thsh 0.9 [FY
5 52.9 353 11.8 0.0 0.0 0.0 0.9 Tsh 0.8 R
6 57.1 39.3 0.0 0.0 3.6 0.0 0.8 yve) k5] 0.9 KU
7 25.0 45.0 30.0 0.0 0.0 0.0 1.6 B 0.8 RAiF
8 48.6 4.9 5.7 2.9 0.0 0.0 0.9 B35 ) 0.8 RAF
9 3.2 88.7 8.1 0.0 0.0 0.0 1.6 REHE 0.6 R
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ARCF-H) ﬁm EG1/% EGI/% EGN/% EGN/% EGV/% NA/% AMBI jﬁﬁiﬁ M-AMBI igcilfﬁﬁ
Voyage Station classification status
10 40.5 16.2 432 0.0 0.0 2.6 1.5 R 0.9 R4
11 55.6 333 1.1 0.0 0.0 0.0 0.8 5% ) 0.7 5
12 79.3 10.3 10.3 0.0 0.0 0.0 0.5 Tz 0.7 X
13 66.7 333 0.0 0.0 0.0 0.0 0.5 Tz 0.8 RAT
14 55.6 44.4 0.0 0.0 0.0 0.0 0.7 T s 0.7 R
15 314 20.0 2.9 0.0 457 0.0 3.1 R 0.7 R
16 0.0 1.8 0.0 0.0 98.2 0.0 5.9 HEH 0.1 %
2020-08 1 0.3 55.1 2.6 0.0 0.0 0.0 0.9 T3 0.9 RAF
2 47.1 47.1 5.9 0.0 0.0 0.0 0.9 5% ) 0.9 R
3 286 714 0.0 0.0 0.0 0.0 1.1 Tz 0.6 R
4 71.8 22 0.0 0.0 0.0 0.0 0.3 yve %] 0.8 [ER48
5 10.3 5.1 84.6 0.0 0.0 0.0 2.6 RE 0.4 —fi
6 75.0 20.8 42 0.0 0.0 0.0 0.4 5% W 0.9 R
7 61.5 38.5 0.0 0.0 0.0 0.0 0.6 5% 0.8 R
8 7.1 50.0 429 0.0 0.0 0.0 2.0 B 0.6 =R
9 0.0 783 217 0.0 0.0 0.0 1.8 R 0.6 [
10 64.3 35.7 0.0 0.0 0.0 0.0 0.5 %) 0.8 [
11 65.0 25.0 10.0 0.0 0.0 0.0 0.7 Tk 0.8 RAT
12 929 0.0 7.1 0.0 0.0 0.0 0.2 Tz 0.7 [
13 333 16.7 50.0 0.0 0.0 0.0 1.8 RN 0.6 [
14 50.0 143 214 7.1 7.1 0.0 1.6 R 0.8 R
15 75.0 12,5 0.0 12,5 0.0 0.0 0.8 5% 0.7 5
16 21.1 57.9 0.0 0.0 21.1 0.0 2.1 R 0.7 [
2021-09 1 34.4 62.5 3.1 0.0 0.0 0.0 1.0 T s 0.9 RAF
2 16.4 61.2 24 0.0 0.0 0.0 1.6 REN 0.8 RAF
3 60.0 20.0 20.0 0.0 0.0 0.0 0.9 Ttk 0.8 R
4 81.3 15.6 0.0 3.1 0.0 0.0 0.4 B35 ) 0.8 =R
5 41.7 41.7 16.7 0.0 0.0 0.0 1.1 b ve) 5| 0.8 Ko
6 375 50.0 12,5 0.0 0.0 0.0 1.1 %) 0.7 [
7 50.0 40.6 9.4 0.0 0.0 0.0 0.9 Thsh 1.0 R
8 39.6 50.0 4.2 0.0 6.3 0.0 1.3 REHS 0.8 RLgF
9 28.6 66.7 0.0 0.0 4.8 0.0 1.3 B 0.7 [
10 929 7.1 0.0 0.0 0.0 0.0 0.1 5% 0.6 TR
11 571.7 34.6 7.1 0.0 0.0 0.0 0.8 % )| 0.9 RAf
12 60.0 33.3 6.7 0.0 0.0 0.0 0.7 5% 5| 0.9 R4
13 75.0 8.3 8.3 8.3 0.0 0.0 0.8 Tsh 0.9 R
14 526 15.8 31.6 0.0 0.0 0.0 1.2 Tk 0.8 RAT
15 4.4 444 1.1 0.0 0.0 0.0 1.0 Tz 0.7 [
16 35.7 50.0 14.3 0.0 0.0 6.7 1.2 Tt 0.8 BT
3 g

3.0 MBI 1T I R R FAT S v L ISR e Bk

MRIEABEFELE R, 2019 AFS UL B ek =AU I L BUR BRI Zh W) 64 B, 7 A WIR R 2, 45
9 A e/, 32 Fft, =AU RIS SR I o5 B0 L )-S5 PRSI 8 A 45 2R — B, h 2 BRI 3>
ks> W e s> AR L A BT R, B B M I 1 DX R H JEC AR S 4 b 43 A 11 B K

http ; //www.ecologica.cn



12 4 TR AR SN/ INTE R 11 3T R ROV A S A DA 4815

F, IF HL R TR B (R AG, RS B & TR ARG A 7.8.9 H 32/ INE ] 428 it 12 78 A 45 A 1y i
1,0 8 A BT /N AR I A G, R SO0 A T SR B SRR [, DA R RN 3 B A A R o A ] LU
th ER BRI, S BO NG T SR R AR S = B R AE i T R MR = AR A A A
BT, YRS TP O LA SRR R e MR DI OG , — O, 2E PR I& (0 ) b O 4 i s, e B
THETE DN 45 0 1) A 25 7 BRSSP A R I8 g S N G559 5 S =2, 0 R R 34 B BRAEG, DU 95 N 45 R i R 2
HuA S T, AR R R 0 AR A TE A B T R AR B R A S R B A
JITEE N, ER HCAHEI SR M VS /NI TR IT 11 30 DX S R R AR sh RV AT e M . R AT B IA AE — ik i 4 rp
B R AR R A e IRk R K 2Z 18], BEAE 2 A2 — 2 Y 1Rl A 2k B AR Ak, BEFE AR & (038 R 7—42
Z B ZINTE T 0 ST VA 3 A I PR R L A A K A A P IR A T A A
3.2 SRS /NI AT R SR Y IR sh ) 22 R KRV S R AR

AT B PR A T R YA 35 Shannon-Wiener Z2FEMEFE 5L 325 FEHE 50 3950 JEFE $03Y B/ S 3T
) A LT R VSIS, AR ) 2R T 11 ) SN T v, R AR B R 1 DXl B = B R A i T
RS HLR PR AT R -5 92 DX I 11 PN R 8 %) 28 T s A X e 2 A G, BR RE 4R 50T 11 AR B A A7
AEIE L AT R AR A AR A AR R K ST Sh R i 5 ) SR SR B R 22 o SR A 4 SR e I VA A g sk
R AT S REE AR R . 7 A e BEK 10 25 0] 20 A3 LA/INVE TTR] 11 R rfos | 5 30 9T 1 08 30 Vg DX 3k 3] 4k 4
| | I T 28 o 2 | R I =< B A NS R b == ) A R 517 o o o i - Sd [
oA EIEEEAL 9 A AR 2 o A TG 005 7 Oy ARl ZK EREE RTDT R PRI 52 i 25 30 11 30T o YAl R 7Y
JECATG Bl P A ) 2L J A o3 A 2 S V8 A s 57 RS TR AV 0 O R AR AR 7 S R R B 50T 1 30 g Sl AN
B PREE DR 20 5, AR SR AT 3 A0 3 %) A8 A X 3T VSR R S5 R S, PINEIL A A5 o B Y] 11 R 40830 T SR Al
BRI SE R I, KR R R JOAL A2 PR ECAT A S5 A e 1 R B R, 3 BE AR AT 1 XU T I AT 31y
WA T A S X R TR 1 X R TR JES A B s S AT 5 e B, SRR pH RS R IS SRR ) B
PREEIR 7Y ST /NG AT 101 30T R VSR e ) A B TR 2R s BT 11 3T VB A A 2 L B B T S TR Ay /A
B RTRI R /INA= 356478 2 AN TR G5 R R ST s 0 B 0% | S 045 A 3l 8L R TS AV Bl 00 0 285 R A AL PR R A1
3.3 SRMNTE/INGE AT 3 e T PSS A B e R 1

FRE/ APy LR LR ZREETR B0 B  AMBI 3550 % M-AMBI #8805 3 REAE— @ R b I WU AV 34 52
PSR, 4K, OBl T T T 3 V3 R 3T 11 IX (A b A5 R 888 R DA 22, Herp AMBI 8 850 B M-
AMBI 850 S R K HEALAE S PEM 5z — BT 192 A 1 AT 1R 2 7K 35804 7K A 85 I A ) A A
BWFIER T XA YR B N BT T AT G R TG M Sh W TR A A S T RE AT, A I G A
YIRETE K L A EREE S RV P B it E A7 2k, 2008—2013 4F, BRAZ ] M-AMBI $5 500 /N 15 0] 3T 5 T 48RS
WA BEDEAT A, HLAE IR Ry T 45 I AS U B TR T T PR AR I A T A5 el R IR S TR A B 1
fa HER B ZLAE T LART . HR R 5/ NE K BRI Aa 56, B RO -4/ ] A T 4E K s AE
ST /NI AU 1K BT 52 B SRS T G RIE R RIBIR | T 7K A 3838 g 48 o3 K AR OR A BUORE 1 52
Jit 2 /DN AT 2 S5 P i e ) R R

M TR R G B W R DL R A RS R 7 AR IR, AS [R] BT 8 B0 ) — X el & 25 AR TRl
GERDS AT R IR B AN 45 AR — B 22 5 3R S AT LLE Y, ZRETESR B H IR 5E 45 51
FEW SRV /NI TT 30T o VSl P AV A B AR 10 Ak T — BRI 25 22 ), 1T M-AMBI 5 B0 2F- i 235 58 R R 43w
DAL F R SR RAPIRAS . 8 SNV /NG T Ia) F1 S SR AN &5 S BRI 25 52, AR EFR B HY e M-
AMBI FEEOPAN 25 FARPH AN G, S ARATAE S S /IN T 130T o Ve e 4 S — 3, L BRU PR T i oy 3] 11 2R
55 DR A 78 Ak 2 S 30T 130T 1 MR SR AR A A2 W 2 RE 1, TR AR A A W i 0 6 7 A 22 32 A A7 2 A ek A
AR R R R R T T XA A 4 R PR R0 RN ABC 2 3 SR T /DN VAT 11T I SRR A
REVE AL TR TR, 55 M-AMBI $5 500 Hras A
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HIME K , ZREVESR BT A BEAR L 1 SN/ N AT 11 30T 52 96 SR JER AV 2B 58 (g R D0 , PPN 45 1 5 52 P

TS, 25 0 —E R BRPEDY . M-AMBI #5800 454 T AMBI A2 9 22 REE R4 b =F 1 1) 42
FARE, FOF R SR & 2R R IR 3 A B 0RO E R 10 A A5 A AR A1 D0 R N RS BRI 1
{1 T 5 0 45 DR G445 2R B 1 L 9 S IR DX 3l 4 JE A A 45 0 e R b 2 3 5 V9 A 0 8 0 M-AMBL PP ]
VA H SN T2 /NG T 10 T DX Il A 35 A T A5 i 3 WL AR IR AR v Ak TR TRl e T4y

R4 BEEVEBSYMSEEEROLER
Table 4 Comparison of M-AMBI and H'
ik s JES AT A= 1% feke B Wik s JPE G A 5% fee B ik . JES AV A= 1% £t B

CGE-H) Sl:it{iifn Benthic habitat health || (¢_fy ) Sﬂ%ﬂ Benthic habitat health || (¢_fy ) Sﬁ%ﬂ Benthic habitat health

Voyage H M-AMBI || Voyage H M-AMBI || Voyage H M-AMBI

2019-07 1 — SR 2019-08 1 — i % 2019-09 1 — i R4
2 R4F 28748 2 — i R 4f 2 # RLaf
3 LE = — 3 2% R 4f 3 % R4
4 RAF RAT 4 # w5 4 # i 5
5 — % KA 5 W KT 5 — % RAT
6 RAF KT 6 # — 6 # A
7 R4 R 7 2% R 4f 7 — i RAT
8 — [S8/40 8 2% R 8 # R4f
9 B [ 9 # [ 9 # R
10 RAF RAT 10 # [k 10 [ 8= R
11 — ie 11 2% = 11 — i KT
12 — & R 12 % RiF 12 — RAf
13 — KA 13 *% i A 13 — i RAF
14 — R 14 — R 14 # R4
15 — " 15 #= KL AT 15 # i 4
16 L= 2% 16 % R 16 % RAf

". Shannon-Wiener ZHEMEHE 5L

2 % 3Lk ( References) :

[ 1] EZREFEREETRERY R HY/T 087—2005 A S @A Abat . B EFRMEL A, 2005.

[ 2] Borja A, Franco J, Pérez V. A marine biotic index to establish the ecological quality of soft-bottom benthos within European estuarine and coastal
environments. Marine Pollution Bulletin, 2000, 40(12) : 1100-1114.

[ 3] Borja A, Tunberg B G. Assessing benthic health in stressed subtropical estuaries, eastern Florida, USA using AMBI and M-AMBI. Ecological
Indicators, 2011, 11(2) . 295-303.

[ 4] Chevillot X, Tecchio S, Chaalali A, Lassalle G, Selleslagh J, Castelnaud G, David V, Bachelet G, Niquil N, Sautour B, Lobry J. Global changes
jeopardize the trophic carrying capacity and functioning of estuarine ecosystems. Ecosystems, 2019, 22(3) . 473-495.

[5] &, B, ¥, K3cs, JRiE, $IaE, IhEE. 2015 4R 30N B SR 80 A Rk, M VERLAE I, 2017, 35(2) : 258-266.

[ 6] ALABM, =M, PhRR, BRBme, TR, SIS S AR U KRR REE 2. NHAES%M, 2015, 26(6) : 1863-1870.

[ 7] UGedc, B, R, BB, SRS, SIS B2 B RN Sh R T A5 A R0 S HL 5 T S BORE A LU AR W PRI A, 2014, 33(3) ; 283-292.

[ 8] 230, XTtik, ML, 3Ka2, thedik, BiRdE, EHE, SRER. MBS KBRS IIRERE LR, 42482275, 2013, 32(2) : 380-388.

[ 9] Muxikal, Borja A, Bald J. Using historical data, expert judgement and multivariate analysis in assessing reference conditions and benthic ecological
status, according to the European Water Framework Directive. Marine Pollution Bulletin, 2007, 55(1/6) : 16-29.

[10] Ranasinghe J] A, Weisberg S B, Smith R W, Montagne D E, Thompson B, Oakden J] M, Huff D D, Cadien D B, Velarde R G, Ritter K J.
Calibration and evaluation of five indicators of benthic community condition in two California bay and estuary habitats. Marine Pollution Bulletin,
2009, 59(1/3): 5-13.

[11]  EZEHER. GB/T 12763.6-2007 AR 545 6 W) MR A, Junt. & EFRMEL i, 2008.

http ; //www.ecologica.cn



12 4 TR A5 SR /N TR 11 3T TRV A B (B AR 4817

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]
[28]

[29]

[30]

[31]

[32]

FETRSE, ARFRER, XD 5 A 2 R G BP0 v B BRI A= ) 2 AR M 1 22 S —— LAV I B 0. AR A2 AR, 2012, 33(4)
1240-1250.

JRLr, kiR, RIEZ LG PRIMER 1975 75 R 3 M COHAE SR AR A8 2 i . 5 BT R 2543k, 2003, 33(1) : 58-64.
BRNLAT, Thun, wBH, RV, RS, TEPE IR S SRR 0TS R BE VR AR UE R 3T, B TR AARBLEERR, 2002, 41(5)
641-646.

Muxika I, Borja A, Bonne W. The suitability of the marine biotic index ( AMBI) to new impact sources along European coasts. Ecological
Indicators, 2005, 5(1): 19-31.

Forchino A, Borja A, Brambilla F, Rodriguez J G, Muxika I, Terova G, Saroglia M. Evaluating the influence of off-shore cage aquaculture on the
benthic ecosystem in Alghero Bay (Sardinia, Italy) using AMBI and M-AMBIL. Ecological Indicators, 2011, 11(5): 1112-1122.

Borja A, Josefson A B, Miles A, Muxika I, Olsgard F, Phillips G, Rodriguez ] G, Rygg B. An approach to the intercalibration of benthic
ecological status assessment in the North Atlantic ecoregion, according to the European Water Framework Directive. Marine Pollution Bulletin,
2007, 55(1/6) : 42-52.

RBEL. /INTEFR] O B AR S AR PR SRR AE B IR A B BB PP [ D] 3 8 . TR, 2015.

Ysebaert T, Herman P M J, Meire P, Craeymeersch J, Verbeek H, Heip C H R. Large-scale spatial palterns in estuaries: estuarine macrobenthic
communities in the Schelde estuary, NW Europe. Estuarine, Coastal and Shelf Science, 2003, 57(1/2) : 335-355.

X =, dfls, FRPNHE, Z5B0E, S, 2 AR LA ROR AR M S TS . 1. RS S Bos aA. FREERLABE5E, 2008, 21
(6): 118-123.

e sE , JufhAs, E—a&. JURIREE B F X AT AR IE Moerella iridescens /N[F1&E By B IUSE A, ZRIGIGEVE, 1998, 16(3) : 41-47.

FRAVR. BRIT T S AR S W B0 2 REVE Rl R BT K IR EZZ (a3 AR W2 REE, 2014, 22(3) : 302-310.

INILIR, BT, SROBAE, PRA, K. BT O K AR I SR A A v (N AR RIS TR AN, R DR R AR, 2015, 45(12)
107-112.

JAMISE, 20T, REDF, 29, PRk, XIRER, XIRH, TR, TRUS. BRICH O KRB S PR 450, A2k, 2019, 27
(10): 1112-1121.

BUKAS, DT, BB, KN, MR, QIR AL RO Z 1B AGE N 54007, PRI RLF:, 2015, 34(5) : 769-776.
OO, @, XU =, RIES, AR, T EOR AN A A5 PR 0 BRI M ——AMBI A1 M-AMBI 3%, BRIER A2, 2013, 34(5)
1725-1734.

WA, #656, T, BFHMH, FBL NFRAMIGE 4K BV R IR R 2R 7. BRERLE, 2020, 41(4) : 1619-1628.

RIFHE, PRyose, KV, e, GRAEE, BRERME. JET AR AR Y98 B 2 IR A A R B R BLPPAN. AR S 2A 4, 2013, 24(3)
825-831.

Miller ] M, Crowder L B, Moser M L. Migration and utilization of estuarine nurseries by juvenile fishes: an evolutionary perspective//University of
Texas Marine Science Institute, ed. Contributions in Marine Science. Texas: Marine Science Institute, The University of Texas at Austin, 1985,
27, 338-352.

Laprise R, Dodson J J. Nature of environmental variability experienced by benthic and pelagic animals in the St. Lawrence Estuary, Canada. Marine
Ecology Progress Series, 1993, 94(2): 129-139.

Warwick R M, Clarke K R. Comparing the severity of disturbance: a meta-analysis of marine macrobenthic community data. Marine Ecology
Progress Series, 1993, 92(3): 221-231.

BERR, A, NS, MIEEE, PRIGAR, BT, TORWE. B id T R IR TR S R AL, KR, 2019, 38(4) : 479-491.

http ; //www.ecologica.cn



