_-!-_:’j‘: —].j v,

& E kK £ I HATYER B

H T E KB A Sh Y vE St A A ) R
AR, TRI KR, INE EYL B

Community structure and biodiversity of macrobenthos in the coastal waters of

Rizhao
JI Yinglu, WANG Jinwen, ZHANG Naixing, SUN Bin, SU Kai, WANG Zhi

TELR ]I View online: https:/doi.org/10.12024/js0u.20210103269

T BERGEBR B H A S FE

Articles you may be interested in

AT G SREYR DO T 5 R B S v 1 52
Effects of shellfish release on macrobenthic communities in the subtidal zone in the northern branch of the Yangtze River Estuary

R AR R, 2019, 28(2): 277  hitps://doi.org/10.12024/50u.20181002416

KA T B BRI R AR S P A A R IR S K B A

Macroinvertebrate community structure and the biological assessment to water quality of Mingzhu Lake near the Yangize River
Estuary

TR AR 2020, 29(5): 699 hitps://doi.org/10.12024/js0u.20190502655

2 [ TR TR AT S RV RSN SR BE i 0
Research on community characteristics of macrozoobenthos and environmental quality of offshore North Fujian in spring

FETERAEAR. 2018, 27(2): 238 hitps://doi.org/10.12024/js0u.20170902125

T A7) 8 2 K 2 ) () iy AU SRR A= U TR 54
Community structure of macrobenthos in the intertidal zones of Nanji Islands in winter and summer

VTR R AR 2018, 27(1): 133 https://doi.org/10.12024/js0u.20170602095

AR PR e P46 PO A 1 A3 T W S T i vk s i v ke 43-H
Analysis of the community structure of nekton in the catch before and after the standardized transformation of the recreational fishing

boat trawl

IR R AR 2021, 30(6): 1090  hittps://doi.org/10.12024/js0u.20210203311


http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210103269
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20181002416
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20190502655
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20170902125
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20170602095
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210203311

. N ‘\‘ AYY AN Y
31 BE 1N W HEREER Vol.31, No.1
2022 4 1 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Jan., 2022

MEHRS: 1674-5566(2022)01-0119-12

DOI;10. 12024/jsou. 20210103269

HRWEEXERENMERLEHNEY S FE

/EHS, EAXY, kA, #
(1. ERIEE RGO R #8

) N wr 1,2 3
EC,E O, O
2660615 2. 11144 I BF A A BRHE 5 B MK T 52, AR

2660615 3. JEI IR ITMEIFEPREE AL E 5 S0 g % M ] 361102)

B E: F20I184FT7(KEZFE) 10(BZF) |12 H (L) F12019 44 H (FF) 7 H BGEEHE 18 bt 7 RKm
ARSI A . e R TRARZh Y 7 177 72 B 119 i, Hovh . 2825304 28 B} 62 i, AL A28 H 7230
P26 436 F ERAKSIY) 11 B 12 B RS 3 B4 FhRUASERE S R 32 S0 R ol SEER G W) v A
( Micronephthys oligobranchia ) . A~ 8] %5 Ht ( Sternaspis scutata ) . W1 15| Bt — Fj ( Mediomastus sp. ) | [B {5 Ji £ 12
(Cylichna biplicata) FIHFHE R} A E Rl (Spionidae und. ) 45 & e ORI S 49 4545 3= B RN AR 9 23 5]

191 ind. /m* F16.71 g/m’,

ZREPEIRR(H) 2 BERR R () T 6 48 B () 9 F- S 200 8 2. 912

0.934F012. 139, RAEI/THIEER IR 4 DT BERYTEEAR U R B BAR, 40 M JRAFAE T2 {6, ABC
ot R4 A RBU AR S Y REVE PT REAFERR TS Yo s Bl o X BU 23 A 1 S A 9 5030 B, 11 B i 2 4 O
RRNFSE SRS 0, H G i (04 K 5L AN 2l ) O 35 F A2 A0 B S, T 35 & S5 ik 14 e ( Paraprionospio
pinnata) FH AR, B Az Pyt A Shannon-Wiener Z2 4 M5 500 22 90 F R

KR HIRTT RIURNSIY); REES5H; Rt

HESES: Q958.8 SMBRAR SRS A

H & A2 T 1L 25 g 5 i Js i AL 2y 6 000
km?® WFFRZRK 168. 5 km, 7R | B P IHT Ii 16 o 10%
PRI -ARAC 1], F2 28 0 V4 R 1 S5, 0 O g
LRAEAT R I TR t b 1 B RS
FERR T YA A ob T 2 #)
TAAR I I AL R A S 2R 5 AR T 5
Wi, H BT K S 1 2R A 2% DI R 24
X RIS 3 ) 16 o 4 K S i B J . 20 k4
90 AFACE , LI 7R B 1 ¥ b LI AR f8 o g
CLliZR B 2 T XOR M) € B IR T3k 6
PRI ) 28 SO AR &, 52 0TI PR T R ) 52
M, 36T T K SRR AT A 25 3R B8 e A B AR, 3 0 1
S B TS e, T AT Bl W B s A R R AR ORI
T RIYIECHG Bly 2 8 P A 25 R B ) S0 B
ANRE R AL 20 (149 5 20 1Y, G S BE 1 5, X 3R B
ARk i BE 7 25 , A I AT B 05 A A R R
155 S SR E TS S8 H AN 22 REPE A 8 AL TT LA H
A b S O ) P A T AP B i s AR H

IFE B4 2021-01-08 &E B 2021-02-10

I, H R 2 3 R B JEC AR 20 W 7 A DG 9 20
TLARAE T AR ST 2018 4EZ 2019 4EX H BT
VAE R A 301 TR, R A 4 SR A AR , 43 R 2
AR SN RN B 35l e T 454 L 2 A1
FNZE AR, B 75 H BRI OR R A 3 4
HE A2 KPR TP TRV BB 114 5 0
AT B 4 5% U5 AT Rl R BRI S R

1B ik

1.1 EBFShRAE

T 2018 4£7 H (HEZ=) .10 H (FkZ) (12 H
(&Z=) 2019 4F 4 H (FZ) X H RIKiE 18 4
S HEA T T R JECAT Sl R A R, b B [
119°16'57. 66" ~ 119°27'40. 5"E ,35°1'18. 00" ~
35°9'33. 72"N (& 1), £ 453k {# F 1 FL 4 0. 05
m® [PICF RIS FEORAE 4 AR 1 AFER R
BB RFLAE R 0.5 mm [ 9 75 w4 % , B8
TE W _E AR S A RIS R, I AR 43 5k

ESWE : A E A S IR TTH (201902,202002 ) ; 86 2 2 0 4011k (2016 YFC1402103)
TEZ . LAEHE(1990—) 2o, TR, W, P58 07 Wl MG PE IR AR 2527 o E-mail : jiyinglu2008 @ 126. com

BEEE: £ 5 ,E-mail:zhiwvang00kxy@ xmu. edu. cn

http: //www. shhydxxb. com



120 (S R Ty N S S 1

31 &

10% 17 VR T 0 [ o
1.2 ERSH

T ] S50 2 A A S A e T iR AT
YE THE TGS 0,000 1 g iy oL - R APk
PR, S e e A AR A i (g/m ) I
ERE (ind. /m®) o YRR E L FROR IR T WoRMS
B LLEFTARE IR AL B IR AE T ECR
PR 2 IR PE A ) - o7 .

N
35° 10’ L06 Lo7
L ] L]
HHE L10 L12  L13
° Rizhao City * * °
L15
3 3007 o .
ot °
4; LE3
= 124 2
950047 L31 L32
® ’ * 140 e
L]
L L43 L45
35° 01’ °
119°17" 119°20' 119°23" 119°26' 119°29' E
2 & Longitude
1 HERikig KB R BN i i
Fig.1 Sampling sites of macrobenthos
in coastal waters of Rizhao
1.3 #HiEaE

et FHAF G E B 4 £ (IRT) SR iff o KB IR AR
SR R AR
Iy =(W+N) xF (1)
X Ly AR EAEAR R W O B — R
e R RAG Sh  A  R R E A B N AR
(R R R S A B B B A e F O
P BLRIR o ZREMESM TR Margalef )7
F & B H (d) | Shannon-Wiener 2 £ £ §5 41
(H') LU R Pielou PRy 5 B4 % () 1, 283 m
T

d=(S-1)/log,N (2)
H' = = 3Plog, (P)) (3)
J =H'/log,S (4)

K+ S N BBREG N o EAREG P kRS

http: //www. shhydxxb. com

RN E S SRR HefE . ] PRIMER
6. 0 HEAT KT G Sl 4 1 Vi 25 A0 0 B/ A=
B R o BT o 4% 2 B8 KT JIRAV 3 ) 3 B2 i
WP 7 M JG 2 Bray-Curtis A L1 55 9% 3R 2
( Hierarchical cluster analysis) | dF & 15 22 4 #5 i
( Non-metric Multi-Dimensional Scaling ) % #H {bl 14
(Similarity/distance percentages , Similarity profile )
O3, UL IR B AR AL R I 0 16 2% 2 B2 SR AL
VEREUER R

2 R 55

2.1 MEAM

LU e RBU R S ) 72 B 119 Fh(E 1),
EAE RIS ¥ AIE s RS 3 B Sh )
T IB Y R SRk RS T OR1TISE, Horb
2B 28 BF62 i, 5 EAEY 52. 10% 5 Bk Z)
P10 Bf 12 i, 7 SRR 10, 09% 5 B 5¢ 2K 26
B} 36 Filr, i G R 30. 25% ; BREC S W) 4 Bl 4
v, o SN 3.36% s B W) 2 B3 Fl, R
FIEL 2. 52% ; FIMIAN KRB £ 1 F, 7 S
Ky 1.68% o 4 AZE KRR Sh YRI5 51
BEATTAL P EZ=6 17155 F FkZ3=7 17158 Fih
A2 4 1] 60 B, UIF B & > Bk > B > 3
JIT A 25 v 319 Sl ) R0 TR SN ) R 2R R HE TR
BIPIAL, X4 A o b2 RITE A4~ 20 B B ot
80% , ¥ 45 S ¥ i o5 L B HE R S B > & > >
WS S LY A > &> 2> B
2.2 RBRWEIMMAEFAN

S 5 W) ¥b B2 ( Micronephthys oligobranchia )
NANFEEHILALAMN (£ 2), AEEH
(Sternaspis scutata) Je A K & Z= (P TP , |
B —Fl ( Mediomastus sp. ) . |8 {7 Jf & 88 ( Cylichna
biplicata ) JEEHE 5B} & %€ Ff ( Spionidae und. ) , 4
1 (Nemertea und. ) | 7 5 HE & B8 ( Paraprionospio
pinnata) GR35 51 ( Sthenolepis japonica) . % 5
HR AR ( Ogyrides orientalis ) 16 W 4~ Z= BF w0 5 A0 4
ST, H BRI R R A 20 49 0 35 e AN [
FWE—E R HHYULEENE,



14 AR, A H BT B Sh M T A A R A ) 2 R 121

®1 HREBAZRMENN LM

Tab.1 Species number of each macrobenthic taxoa in the coastal waters of Rizhao

# 2% Spring B Z% Summer #*Z& Autumn A2 Winter 424 Total
ZEHE Group e AR M AR e AR M A e AR
Species Percent/%  Species Percent/%  Species Percent/%  Species Percent/%  Species Percent/%
HE3h¥1 ] Cnidaria 0 0 1 1.82 1 1.72 0 0.0 1 0.84
A5 ] Nemertea 1 2.44 1 1.82 1 1.72 3 5.00 3 2.52
WA 8917 Annelida 23 56.10 30 54.44 36 62.08 34 56.67 62 52.10
ARSI ] Mollusca 2 4.88 7 12.73 3 5.17 7 11.66 12 10.09
T s Arthropoda 15 36.58 14 25.45 13 22.42 16 26.67 36 30.25
i{%ﬁjz:ﬂlm 0 0 2 3.64 3 5.17 0 0 4 3.36
H &) Chordata 0 0 0 0 1 1.72 0 0 1 0.84
&1 Total 41 100. 00 55 100. 00 58 100. 00 60 100. 00 119 100. 00
®2 HRBEAERENMESTAEMHEXNERERELY
Tab.2 The IRI of seasonal dominant species of macrobenthos in the coastal waters of Rizhao
Pyl T4 FE CES FkZ A7
Species Latin name Spring Summer Autumn Winter
A Nemertea. und. 211 803
1L 8 2R 20 Ramphogordius sanguineus 119
SR WV A Micronephthys oligobranchia 774 278 616 183
Hli| g1 — Mediomastus sp. 535 601
WEFAHE R R Fh Spionidae und. 337 584
A SFHENT Paraprionospio pinnata 261 127
N RS Sternaspts scutata 259 257 563
iR of) figs oy Sthenolepis japonica 208 625
(S AEEN Sigambra bassi 402
T HE L Spio martinensis 200
TRALT s Felaniella usta 310
IINEEIE Retusa minima 291
e Ji A 0 Cylichna biplicata 285 712
LT B Nassarius succinctus 502
LR F Ampelisca cyclops 842
il O HIR 4y Ampelisca bocki 528
AR KRR Ogyrides orientalis 472 108
LREFELIY R Corophium sinense 288
S 4 IR Ampithoe valita 287
H 7% g i Tymolus japonicus 382

2.3 RERWEMFEE
2.3.1 FF

M 3 AL 2 w4 2R R B 3 )
SEYERE R 191 ind. /m®, HZEEIERE K 173
ind. /m*, Hi . Z B I K 128 ind. /m’,
73.99% ; H:yk R 552K 34 ind. /m*, 19.65%
BAREYI R 9 ind. /m*, 5 5.20% ; HAth 2K BE -1
FEACH 2 ind./m?, (5 1. 16% . 7 S m (1035
fii & 131 ¥, 3% 530 ind. /m’, S AR A 561 9 AO4
Y% 30 ind. /m’, BZFEFHFEE K 254 ind. /m” ;
ZERAMBEB, FHE 143 ind./m*,
56.30% , Hk HH 52 61 ind. /m*, /5 24.02% ;

EME

WK Y 41 ind. /m*, 5 16. 14% ; il 7 2 4y 4

ind. /m*, 5 1. 57%,,\11137%%%%1’335?%75
ind./m ;51 970/0O Eliﬁ xmmﬂz 143 Jﬁ

490 ind. /m’, F KA 2 L12 35, 24 120 ind. /m’,
AT F B Ry 216 ind. /m? , Hrp: ZEHTY
FBE 171 ind. /m’, 5 79.17% ; Hk W %5
26 ind. /m*, (5 12.04% ; ERUR S YIFUBEL S 1 K
4 ind./m’, %5 1. 85% ; HiA 2K BEH 11 ind. /m’,
it 5. 09% . F B I Y b 2 107 uf, 35 950
ind. /m’ ALY K 143 35,/ 70 ind. /m’, &7
TR R 123 ind. /m? i ZER Y TH
FRE R 83 ind. /m’, [67.47% ; AR S
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Tab.3 Seasonal abundance (ind./m’) and biomass (g/m’) of benthic macrofauna main groups

A L13 3k, 4 30 ind. /mzO YNGESS T ESCEN; S
SREF > UE > GF > A BN, 551
PZ BRI

5B Taxon TiH Item # 2= Spring K2 Summer FkZ= Autumn £Z5 Winter 144 Average
FpE 128 143 171 83 131
£ Polychaet
ZBR Polychaeta T 0.37 0.91 0.85 0.58 0.68
ESES 9 41 4 15 17
KA D Mollusc:
IR Mollusca A 0.16 1.66 0.01 5.69 .88
i 34 61 26 15 34
722 Crustace,
FFER Crustacen P Wi 0.81 1.68 5.31 3.15 2.74
R B F 0 4 4 0 2
Echinodermata Y& 0 0.26 0.02 0 0.07
EN 2 5 11 10 7
HABZERE Others R
Y 0.01 1.02 1.05 3.28 1.34
% 173 254 216 123 191
B3t Total FIE
A ) 1.35 5.53 7.24 12.70 6.71
N
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Fig.2 Spatial distribution of macrobenthic abundance (ind./m’)in
spring (a), summer (b), autumn (c¢) and winter (d)
N 2 = LYY SURY
2.3.2 Ay IR/ 0.01 g/m®, AL (036 L18
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¥, ik 3. 31g/m®, L12 3 K, {4 K 0. 40 g/m’,
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Wyt 13 A LI8 3 (37.33 o/m?) , fe ik K
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g/m? Lk BT KA AR e 2 H A L (T

Japonicus) , TGl LA %, [ K 0. 08 g/mzO £
VB A YRR 12,70 g/m’ : BRAR B4 B i
5.69 ¢/m’, i 44.80% ; Z EXK H Ak M 0. 58 g/
m’, LO9 s K, 35 60.66 ¢/m”, 131 ki
ik, 4 0. 06 g/m*, F¥ YR EHAE > K
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Tab.4 The diversity indices of macrobenthos in each site

R . # 2 Spring E 7 Summer FkZ= Autumn &7 Winter
V47 Sites

H' J d S H' J d S H' J d S H' J d S

Lo6 2.771 0.801 1.879 11 3.170 0.916 2.242 11 2.753 0.918 1.839 8 4.194 0.941 4.062 22
107 2.807 1.000 2.137 7 3.109 0.936 2.082 10 4.023 0.866 3.653 25 3.418 0.875 2.826 15
L10 2.772 0.924 1.713 8 2.661 0.948 1.621 7 3.049 0.918 2.018 10 3.852 0.986 3.425 15
L12 3.392 0.946 2.589 12 3.252 0.979 2.510 10 3.220 0.898 2.264 12 2.725 0.971 1.893 7
L13 3.431 0.927 2.653 13 3.102 0.934 2.202 10 3.320 0.872 2.281 14 1.585 1.000 1.262 3
L15 2.000 1.000 1.500 4 3.179 0.887 2.200 12 3.234 0.902 2.432 12 2.664 0.949 1.734 7
L18 2.855 0.952 1.953 8 3.549 0.887 2.879 16  3.190 0.960 2.304 10 2.000 1.000 1.500 4
123 3.096 0.977 2.313 9 3.629 0.953 2.915 14 2.233 0.864 1.250 6 3.518 0.924 2.835 14
124 2.419 0.936 1.577 6 2.969 0.894 2.158 10  2.496 0.889 1.576 7 2.585 1.000 1.934 6
127 3.096 0.977 2.313 9 2.657 0.946 1.536 7 2.713 0.856 1.821 9 2.250 0.969 1.333 5
131 3.688 0.853 3.317 20 3.640 0.910 2.764 16 2.322 0.898 1.505 6 2.000 1.000 1.500 4
132 1.371 0.865 0.861 3 3.054 0.919 1.893 10 2.503 0.968 1.577 6 3.027 0.955 2.313 9
L33 2.522 0.976 1.781 6 3.011 0.906 2.119 10 3.762 0.963 3.095 15 2.000 1.000 1.500 4
140 3.853 0.891 3.620 20 2.200 0.851 1.351 6 2.948 0.983 2.208 8 2.807 1.000 2.137 7
141 3.246 0.938 2.314 11  3.210 0.895 2.040 12  2.500 0.967 1.667 6 3.170 1.000 2.524 9
143 2.197 0.850 1.280 6 3.898 0.935 3.028 18 2.522 0.976 1.781 6 3.093 0.931 2.162 9
145 3.155 0.950 2.158 10 2.660 0.887 1.713 8 2.646 0.943 1.806 7 2.322 1.000 1.723 5
A04 1.585 1.000 1.262 3 3.488 0.872 2.819 16 2.752 0.917 1.953 8 3.584 0.941 3.008 14
SEX(H Average 2.792 0.931 2.068 - 3.135 0.914 2.226 - 2.899 0.920 2.057 - 2.822 0.969 2.204 -

2.5 EENS

KAEVEA SR V% CLUSTER R Hrah R
DL 4, 45 2715 R [R) o 41 () AR L PR AIK. 45 &
SIMPROF 43#7,4 Hu[ %43 H 5 N ui4l. SIMPER
SIRTES R B 1 R IR BEY A4 L15
AO4 S 57 5 BT 2 hy S SIAUL BRLA HL -/ Sk 5 ) IR
7% G045 107 [ L18 ufifii; #E % 3 W Fe K4l ATy
= HUREE A 4G 110 123 Vv BEVE 4 Sy rps sy
— ANy BUBE R, A4 106 L13 [ L31 140 ¥k
AL HAh A7 8 THESE 5, o SEER G W) Vb A -8 X0
IR A0 B - o G XU AR A R R

7 AR5 R 2 Al SIMPER 43 #r4h
BETS 1y N A6 D M- R - S RE O
7% A4E 131 132 141 (143 (145 3 {i, 5 4
V358, P S 5 Al 3 47 S T RE TR 2, S SR W U
- AR R R 2 - A A W v - — Ry LR A
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Community structure and biodiversity of macrobenthos in the coastal waters
of Rizhao

JI Yinglu"?, WANG Jinwen'?, ZHANG Naixing"*, SUN Bin'?, SU Kai'”

(1. North China Sea Marine Forecasting Center of State Oceanic Adminisiration,

, WANG Zhi’

266061, Shandong, China;
2. Shandong Provincial Key Laboratory of Marine Ecology and Environment & Disaster Prevention and Mitigation, (Qingdao
266061, 361102,

Qingdao
Shandong , China ; 3. State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen
Fujian, China)

Abstract; Spatial-temporal distribution of macrobenthic community was studied in the coastal waters of Rizhao
in July, October, December 2018 and April 2019. A total of 119 macrobenthic species were identified during
the surveys, including 62 species of polychaetes, 36 species of crustaceans, 12 species of molluscs, 4 species
of echinoderms and 5 species of other groups. According to the Index of Relative Importance, the community
was dominated by Micronephthys oligobranchia, Sternaspis scutata, Mediomastus sp. , Cylichna biplicata , and
Spionidae und.. Abundance and biomass varied seasonally with the mean abundance of 191 ind./m’ and

mean biomass of 6. 71 g/m’. Values of average Shannon-Wiener species diversity index (H'), Pielou’ s

and Margalef’ s richness index (d) were 2.912, 0.934 and 2. 139,

CLUSTER results based on Bray-Curtis similarity indicated that the similarity among macrobenthic community

evenness index (J), respectively. The
groups was low and the distribution pattern of macrobenthic community showed seasonal characteristics.
According to the Abundance-Biomass comparison curve (ABC) , community from one season ( April, 2019)
was slightly disturbed. With the rapid development of coastal zones and the continuous impacts of human
activities, the dominant species of macrobenthic community changed obviously, showing a decreasing trend of
abundance, biomass and H', and the contamination tolerant species Paraprionospio pinnata had gradually
became the dominant species.

Key words: Rizhao; macrobenthos; community structure; biodiversity
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