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Fig. 1 Macrobenthos sampling stations at the Changdao marine ranch of Yantai
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I3 BT R BLE A sh W) B 3% =2 TR O, AMBI Fl m-
AMBI {4 ¥ il AMBI v5.0 #4F3EAT 15T, 2 BRAE R
JEE AT TG A HE B ) FAS R BUIR T 3 AN Rh 28, LR fh
B AR 25 43 2 4% R AZTIL A0 3l Chitp:/www. azti. es)
AR BTN 28 44 S B R AT, X TR B R ) Rl 1
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Fig.2 Species composition and distribution of macrobenthic

community
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Table 1 The dominant species of macrobenthos community

in the study area

ealis
Il fif P T4 —_—
HWN XFERIX
L7 ¢ N WRE i}l Moerella jedoensis 0.022
it
LS Semelangulus miyatensis 0.029
EIRE S Ruditapes philippinarum 0.038

JEINIETRE S Episiphon kiaochowwanense  0.020  0.037

Bk HAR e R Amphioplus japonicus 0.049
)
W W Hw R Glycinde gurjanovae 0.039
k7] :
Kb ae Glycera chirori 0.025
ENEERL Sternaspis scutata 0.020

Bl 3 B, B AR S0 W), JE B B 05 AT (Ruditapes philip-
pinarum) 3L K, 2y 0.038, [ M T T4 1 U1 (Epi-
siphon kiaochowwanense) L3 F /N, SR 0.020; X iR [X.
PEFEFh 6 B, AU AR S Yy, 304 45 S ) ) F oA
WY, KA A58 W 5 R 50.00%, H AR5 e
& (Amphioplus japonicus) L 3 £z K, 2~ 0.049, A~ {5
%5 M (Sternaspis scutata) RHE 5 /N, 7 0.020, H3%
AN PL A 1 Fh, S BN VS THAE £ DL
33 FEMEHE

TV A7 N AN [R) 288 D OR B i ATG 3l ) o 3 AH 22 55
Jo, 44 HE (403 + 54.25) indm, H b B 20
T, F B R (294 + 56.14) ind./m?, (5 BT 2 B (1
72.95%; FUGE AT W), F B8 (68 + 3.88) ind./m?,
b BB EBE Y 16.87%, TR EZ sh ) 4 BE SR A, S (16 +
1.55) ind./m*(3.97%) . X B8 IX LAV 3 1 ~F- 24 = 2
(179 % 6.35) ind./m?s P 384 S 1) 8 e imi L b
(78 + 4.35) ind./m?, 17 4P 35 3 Y 43.58%; B 1Ak 3
W) B Ry (50 + 2.61) ind./m*(27.93%); H 5% ) ) i

Feali Wy = ARG, 43 91 o8 (27 £ 2.09) ind/m?, (22 +
3.14) ind./m?, 43 51 (5 1 15.08%. 12.29%., & {43 fof i
A 24 7 BE Sl (291 + 22.89) ind./m?, 03 N AR S )
-5 R I 2 TR (p < 0.05) (32 2).

#2 KREE@EHNIWEZEFHEE (ind/m’) MEYSE
(gm’) BMXIEEL
Table2 The regional abundance (ind./m”) and biomass (g/m?) of

benthic macrofauna main groups

pai b BAN of B IX. IR
wisghyy  FE 68 +3.88 78 +4.35 73 +2.03
AMrE 092+£1.95 0.80+1.84  0.86+1.86
Wiy FE 294 + 56.14 50 £2.61 172 +23.67
AWt 57.55+£204.48  2.63+6.08  30.09+ 153.09
Wreshyy R 23+1.90 27 +2.09 25 +0.99
AME 073+£1.89 061077 0.67+148
Wy FEE 16+ 1.55 22+3.14 19+ 1.10
AW 3.65+12.77 255294 3.10+9.60
HAbeHe  FE 2+0.30 24031 2+0.15
AME 026+0.82 0.83+2.74  0.55+1.89
Bt FE 403 +54.25 179+£6.35  291£22.89
AW 63.11+£20338  7.42+£7.72  35.27+152.39

Tk 2165 T 0 K B R G B ) - 35 A W R
(63.11 +£203.38) g/m*, H: 8k s i, S (57.55 +
204.48) g/m?, (5 57 314 1 91.20%; H Uk R R
W, RN (3.65 £ 12.77) g/m*(5.78%); H 525
AR (0.73 £1.89) g/m?(1.16%)., X IR [X K HY e
Wigh ¥ V-3 4= & (7.42 +7.72) g, b ik 5h
W, A (2.63 +6.08) g/m?, (5 RT3 AR W) Y
35.44%; H YR sh W), A=)t (2.55 + 2.94) g/m?
(34.37%); P75 sl Wy F0 1 56 s 1 2 ) i 43 531 Ry (0.80 +
1.84)g/m*, (0.61£0.77)g/m?, f HAMHIH 10.78%. 8.22%.
e R WSRO B R R (3527 £152.39) g/m?, 5
FREEGE R 3, BN AR S Y P e 2 S T
HARIMFIR (p < 0.05) (3 2).

A YR A v, SRR AT ) S R AR R B
WG WAL T X R IX . B0 N A 45 = BRI 2
JE 1) BT HRAS [F], 45 D9 3R 2l 0 o L B v, xR IXC DU
Y R . IOk, A E AR S
— 3, BREICHOA WA TR . B3NN
AR G LR, (O N A Y RIS
(p<0.05),
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YIRh=E & R d BRI X IR KFHIA I,
{EAHZEH /N, WHHRIX d 2h 2.96 + 1.04, BUOZHIN d H 2.93 +
0.78. WFP IS 5] FEFE £ J SR F I A %) R DR P —
FH, XA X J A 0.90 +0.08, #3H J' 4 0.90 +£0.05, K
AU %) Shannon-Wiener Z FEM:F8 5 H ER R I K
WA N e T X BRIX, AHAH 22 MR BN, AN HR 3.59 +
0.50, XFHEDX H' Ry 3.55 +0.72(1&] 3). I I R TRY JEE ARG
SRS R d, ) X022 SR B3 (p > 0.05),
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Fig. 3 The diversity index of macrobenthos in the study area
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X7 P9 OGS R X 3E 4T SIMPER 73 #r, 45 R & W]
s A AL A AL S 23.99%, Xt BE IX 4 P9 A AL
25.99%. W37 AN R JEE N TS TOUAE ffy DU AN ZE Y H W)
b A 9 W) Tl TR AR B R . B0 N T EEERAE A BN
EUE A UL S H v A& TP AR i (Moerella
Jedoensis) FI'E H it ff 05 ( Semelangulus miyatensis), P4
Tk ALl 44.07% (3 3) . X HRIX = ERAEFD

JEE NS TOUE 1 DL L S5 1 H Wb . AN 315 HOFn e A
FA, DU SRR R 40.92%( K 4), HIZ N A4
6] 25 52 MO0 73.93%, 25 5P O 1 RPN SR = G
fR(F£5).
3.6 AMBI # m-AMBI 43 #7

Tk 2K I W R 0 4Rl 6 79 AMBI BE# 45
TER 2 N BAA AT E R . s 9 ki fi AMBI
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Table 3 Analysis of intra group similarity of macrobenthos in

marine ranch

x5 WHNMKRBERENMEEERESH
Table 5 Analysis of inter group dissimilarity of macrobenthos

inside and outside marine ranch

SRR BTk

Yo R4 WIPE% /%

T

TRV TRAE Ff DL Episiphon kiaochowwanense — 2.76 286 11.94

S HW R Glycinde gurjanovae 2.36 2.86 11.92
VL WA Moerella jedoensis 2.85 245 1021
B HA RS Semelangulus miyatensis 2.73 2.40 10.00

Kb ae Glycera chirori 1.78 1.47  6.15
IRITHER G Hiatella orientalia 1.88 1.07 445

H A fofoie 2 Amphioplus japonicus 1.91 1.00 4.17
H AR Ringicula doliaris 121 0.86 3.61

SRR # R Ampelisca bocki 1.78 0.86 3.57

AMEIFT R Sternaspis scutata 1.79 0.85 353
rfvi] Mediomastus sp. 1.60 0.70  2.93

F4 NREXKBEERMEZYERNEUES T
Table 4 Analysis of intra group similarity of macrobenthos

in control area

SFIAE - Bk

v HTH4 % /%

P

JBAINETEE UL Episiphon kiaochowwanense — 2.43 3.02 11.63

S Hwb Glycinde gurjanovae 2.56 294 1133
NGBS Sternaspis scutata 2.11 2.67 10.26
B AR Semelangulus miyatensis 2.21 2.00 7.70
H A il 2 Amphioplus japonicus 2.76 1.83  7.03
H O g A1 Ringicula doliaris 1.71 1.70  6.54
Kb Glycera chirori 2.06 1.53  5.87

H Ak K T Natatolana japonensis 1.30 1.28 492
THECBUR SR Ampelisca bocki 1.68 0.90 3.46
VL AR Moerella jedoensis 1.19 0.54  2.07

EIERE e o

i R ey 5
ey i I %

IR e Ruditapes philippinarum 393 0.10  3.85 5.20

H A e 2 Amphioplus japonicus 191 276 342 4.63
LS Semelangulus miyatensis ~ 2.73 221 270 3.65
PANRLLS Moerella jedoensis 285 119 250 3.38
rivi] Mediomastus sp. 1.60 157 227 3.07
ENEERL Sternaspis scutata 179 211 215 291

WINIETRE S DL Episiphon kiaochowwanense 2.76  2.43  2.13  2.89

T FCXUHR £ AR Ampelisca bocki 178 1.68 212 287
KW Glycera chirori 178 206 1.99 2.70
FTH W Glycinde gurjanovae 236 256 190 2.57
ARITHENS Hiatella orientalia 188 041 177 240
HAMERKE  Paranthura japonica 126 132 177 239

Kt Rbai Lumbrineris longiforlia 135 115 176 238

HHER IR Ringicula doliaris 121 171 167 226
RNV Neanthes japonica 086 081 159 216

BN T 1.20, K% T4 64.29%, 5135 i AMBI 4§
BAE 1.20~3.30 Z (8], Z 22T 35.71%. X HRIX
5 A2 AMBIFEBUNT 1.20, K52 T4 45.45%, 6 4
i 7. AMBI 45 3076 1.20~3.30 Z 8], &2 2 5% i 148
54.55%( %% 6).

m-AMBI {3 45 3, B fa B AS WoR, 5
7 A AL AE T IR 2 (50.00%), 6 A4S 3 A7 Ak e )
GRS (42.86%), 1A ulhi fir b T« 22 7R A (7.14%) 6
X HR DX 6 A~ il Ao 4t R R A 4 T <m RS (54.55%),
4 AL T AR 7S (36.36%), 143 47 4b T

LR Z5(9.09%) (3£ 6),
4 e

4.1 EEBEH RN K B R B B R G M HRAE

AR 58 WK I T 35 PR R B A B R A, A
K 5 T Ak Vi SeR v A A R Y R ARy 4 T X
85V 00 Y A S K R AT B W A s AT T A L A
AR, BOGH MRS R 2 BIR & L & A B A
ko Wb B A B R A ) 2 S B AR S ) o
1 R RE A, FLAO N R R G s 4 = BB AR i i AR
LY T XX . CLUSTER % 26 #1 NMDS #f )%
3 M 235 TR 2 B 45 3l 0o AR R A 2 K, Vg TR P Ak
IFRIE A 0 o 2EBE, (T R 3 0 M2 53k 5
SH At 3l 7 A 25 B I

W W AR Sh 5 b, AR W B R R
MK, 302 T ARk K & i AT g Ve s dik, 4B
BEUR 2 FE VAT B R AR e, H0 N A S RS
AT . WA, I T REHMNZ BB SRR,
FERKAC ZE AR Bl T B, TR 30 i 45 KA RS
FERK 2 W K B R, RN A W i 2
Yy A R R 7 — R WK S 9 A A
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Table 6 Results of AMBI and m-AMBI for each station in the study area
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Analysis on the characteristics of macrobenthic animal communities inside
and outside the autumn marine ranch on Yantai Changdao Island

YiFan"?, Wang Jiao?, LiuHang"?, Chen Jing?, Chen Linlin®, Li Xiaojing®, Li Xuepeng', Li Baoquan®

(1. School of Ocean, Yantai University, Yantai 264003, China; 2. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences,
Yantai 264003, China; 3. Yantai Vocational College, Yantai 264670, China)

Abstract: To clarify the composition and distribution characteristics of macrobenthic communities in Yantai
Changdao Island marine ranch and evaluate the impact of marine ranching on these macrobenthos, sampling sta-
tions were set up inside and outside the marine ranch in October 2022. Surveys of macrobenthic animals and the
characteristics of macrobenthic communities were analyzed. A total of 88 species of macrobenthic animals were
collected and identified during this voyage. Although the number of species in the pasture and control area was sim-
ilar, the dominant groups differed. In the pasture, 70 species were identified, with mollusks being the dominant
group; whereas, in the control area, 69 species were identified, with annelids as the dominant group. Eight domin-
ant species were found, including 3 mollusk species in the pasture and 6 species in the control area, comprising
2 mollusk species, 1 echinoderm species, and 3 annelid species. The average abundance and biomass of mac-
robenthic animals in the pasture were significantly higher than those in the control area. However, Margalef spe-
cies richness index (d), Pielou evenness index (J'), and Shannon Wiener diversity index (H') values showed little
difference between the pasture and the outside. The results of Cluster analysis (CLUSTER) and non-metric multidi-
mensional scaling (NMDS) analysis indicated that relatively low similarity among each station inside and outside
the marine ranch. The AMBI and m-AMBI analyses revealed that the overall pollution disturbance in the studied
water area was relatively small, indicating good benthic ecological health. Combined with historical data, the ana-
lysis revealed a significant increase in species abundance and biomass of macrobenthic communities in the sur-
veyed area. These results suggest that the development of marine pastures has a certain degree of impact on the

growth and development of macrobenthic communities.

Key words: Yantai Changdao Island; marine ranches; macrobenthos; community characteristics
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