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The community distribution pattern of intertidal macrozoobenthos and the

responses to human activities in Yueqing Bay
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Abstract: The intertidal zone between the land and the sea was impacted seriously by all kinds of human activities.
Influences of environment conditions and pollution can be shown by the macrozoobenthic community and species distributed
in the intertidal zone. With rapid economic development and overexploiting, Yueqing Bay ( a semi-enclosed bay) is
seriously threaten by human activities; such as industrial and agricultural discharges, aquaculture ponds and land
reclamation. Resultant effects are; 1) the landscapes of intertidal regions are damaged, 2) polluted water and sediments,
and, 3) recession of the marcozoobenthic community. Five different stations were investigated in September 2006 and May
2007 to assess impacts of human activities on intertidal macrozoobenthic community distribution patterns in Yueqing Bay.
One hundred and thirteen species were identified, including 40 species of molluscs, 25 of polychetes, 24 of carapace, 9 of

echinoderm, and 15 others. The number of species fluctuated across seasons. The 81 species in Autumn exceeded the 68
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species in Spring. However, the average macrozoobenthic biomass and inhabit density in spring were (91.90 +59. 14)
g/m’ and (1541 +1261.41)ind. /m’, respectively; which were higher than those in Autumn; these being (29.20 +
22.20)g/m” and (201 % 52.97) ind./m’, respectively. Dominant species were juveniles of Potamocorbula ustulata
(Reeve) , Moerella iridescens (Benson) , Retusa ( Coelophysis) boenensis ( A. Adams) , Assiminea latericea (H. et A.
Adams) in Spring; and, Assiminea brevicula, Moerella iridescens ( Benson ), Ilyoplax tansuiensis Sakai, Diopaira
neapolitana (Delle Chiaje) in Autumn. The results indicate that the functional status of the macrozoobenthic community
changes with seasons. The biodiversity index varied from 2. 34 to 3. 31, the average being 2. 85 +0.35. The index of
Margalef’s species richness was from 3.02 to 6.42, the average being 4.29 +1.10. The Pielou’s evenness was from 0. 46
to 0.73, the average being 0.62 +0.09. Upon analysis of the macrozoobenthic community structure by ABC curve, only
the Huanghua section had not been affected in Spring. According to hierarchical clustering analysis and MDS diagrams,
community stability is bad in Yueqing Bay. The community with more than 40% of similarity could be clustered into three
groups; the first was all of the sections in Spring, the second was sections including Huwu, Ximen Island, Nantang and
Wengyang in Autumn, and, the third is the Huanghua section in Autumn. The data analyzed by MDS were consistent with
the results of the hierarchical clustering analysis. The above mentioned results show that the structure of macrozoobenthic
community had suffered moderate disturbance with the consequence of poor stability in Yueqing Bay. Compared to previous
research, biomass and density were significantly decreased, and the dominant species changed from large to small ones;
such as Cyclina sinensis (Gmelin) , Sinonovacula constricta (Lamarck) and Cultellus scalprum ( Gould) being replaced by
Retusa ( Coelophysis ) boenensis ( A. Adams) , Assiminea latericca H. et A. Adams, and Assiminea brevicula. Changed
variety of the macrozoobenthic community from its original type to the secondary type reflects the adverse impact of human

activities that include excessive exploitation, habitat degradation, coastal engineering and pond farming.

Key Words: Yueqing Bay; macrozoobenthos; community structure; dominance; human activity
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Table 1 Species distribution of macrozoobenthos in autumn and spring in Yueqing Bay
ZEK L7gusL7] H5esh®) WE Yy HoAtsh¥y #it
'8 Polychetes Mollusc Carapace Echinoderm Others Total
Sites w5 BE 5 BE 5 HE " BE " BE w5 Es
Spring  Autumn  Spring Autumn  Spring Autumn  Spring Autumn  Spring Autumn  Spring Autumn
#1%5 Huwu 4 3 14 9 7 7 0 0 2 6 27 25
PE1T5) Ximen 3 11 14 18 4 12 0 4 4 3 25 48
T I Nantang 5 7 13 10 4 7 4 5 5 5 31 34
% Wengyang 2 16 10 8 5 5 1 5 3 36 25
# 1€ Huanghua 7 7 8 5 5 4 0 1 [§ 2 26 19
&3 T Total 13 22 29 24 15 16 5 9 6 10 68 81

7

2.2 RIS A A B R 2 % B o A e 2 ARk

SRV VS W [E) iy AL S F- 2 ) 1 (60. 55 £53.53) g/m? , F- X 5% B2y (871 + 1098. 73) >/
m’ Wi R ET 2R R, Hrh s ZWmA S8 AEYE R (91.90 £59. 14) g/m’®, MikZEHH
(29.20 £22.20) g/m’, HEREKEN 3 MHL, RIFEWIE RERW Y AED RIS (R2), &
(407 V5 T ) ) S DT TR, T 28 S A W 3k 124, 24 o/m®, B TV 11 (1 5 AR W 1T, S35 4 W U 24. 04
g/m’ o SRS IEMI S G B3 B A 5 A ) AR — 8 R B2 (1541 £1261.41) /m*) KF#ZE (201 +
52.97) A~/m?) YIRS R 00 oI55 (1416 >/m?) FIFTEE(1560 A~/m?) Wiik , el h

K2 FEBREREIVMENENEETESH

Table 2 Distribution of macrozoobenthic biomass and density in Yueqing bay

1 T K %2 F2E Polychetes BAKEY) Mollusc HFEsh Carapace
Sections Amount # 2% Spring FZ& Autumn # 2 Spring k2= Autumn # 2% Spring FZ& Autumn
% Huwu Ay 0.31+0.35 4.69 £8.13 159.79 £59.02  43.20 +47.10  20.59 +18.58 14.35 +12.28
R 15 +16.09 4+6.35 2545 +£2032.43 112 +69.75 76 £71.22 15 +14.80
Pl YR 0.07 £0.05 2.07 £3.54 36.87 +12.76 18.54 +8.19 2.43 £3.96 2.10 £1.75
Ximen island R 7 £4.62 6+8.72 364 +289.58 196 £105.45 28 +31.75 14 +10.56
R4 Nantang M 1.18 +1.64 0.39 £0.21 82.72 +75.52 18.74 +15.97 4.17 £8.02 4.42 £3.10
I 30 +23. 14 12 £6.59 414 £1778.06 198 £212.91 8+2.64 9 £6.08
%55 Wengyang Ay 1.70 £1.68 2.54 +1.60 92.49 +47.87 7.90 £9.81 6.89 £11.74 3.74 £3.17
I 38 +30.23 55 +40.58 2865 +2113.62 85 £52.12 7 £9.45 26 +22.23
#4E Huanghua i 0.27 +0.09 0.92+1.34 36.09 +£59.73 3.09 +3.38 2.70 £2.28 1.84+1.83
R 21 +1.23 67 +96.74 123 £101.61 53 £48.67 31 +17.35 32 £33.56
- Average Y 0.71 £0.70 2.12+1.68 81.59 +50.76 18.29 +15.49 7.35+7.61 5.29+5.18
R 22 +12.19 29 +29.73 1462 +1239.45 129 +65.75 30 £27. 86 19 +9.38
W Ko BB ZhH) Echinoderm HAZHhY) Others £t Total
Sections Amount K= Spring FkZ Autumn po= Spring FkZ Autumn HE Spring #Z Autumn
128 Huwu AELY/hs 0.00 0.00 2.65 +4.31 2.90 +£2.96 183.33 +39.19 65.14 £43.34
Gy 0 0 52 +66.94 12 £10.58 2688 +1943.71 143 +68.43
VEITE JAst7/kry 0.00 0.70 £0.75 0.28 £0.32 1.80 £2.08 39.65+17.00  25.21£7.73
Ximen island g 0 5+4.58 11 £6.11 20 £19.49 409 +255.89 241 +103.00
R Nantang M 1.51 £2.61 9.09 £11.80 2.40 +2.87 0.17 £0.06 91.97 £80.96  32.82 x11.82
R 2£2.61 40 +46.38 23 £13.56 11+5.74 1476 +1813.05 271 +201.34
FHE Wengyang Y 0.11+0.15 0.11+0.18 3.76 +4.40 0.09 +0.11 104.94 +43.86 14.38 £8.11
R 3+4.16 1+1.15 25 +11.72 14 +12.49 2938 +2076. 10 181 +53.08
#4E Huanghua A7/ 0.00 0.25 +0.43 0.57 +0.66 2.35£3.47 39.63 +58.49 8.44 +8.04
R 0 2+2.89 20 +4.89 17 +13.08 195 £120. 13 170 +129. 87
-1 Average R 0.32 £0.66 2.03 £3.96 1.93 £1.47 1.46 £1.28 91.90£59.15  29.20 £22.20
R 1+1.47 9+17.35 26 +15.32 15 +3.74 1541 £1261.44 201 £53.05
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2.3 REUEH SR A

SR LR, SRIETE KA S BTS2 LR G (40 EREAE R IR 88 0. 72, B FETT R E
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92.17% s BkZE N LA HIHIR (B 0.37) Ry B HF, R T B EG (0. 14) IR/K e (0.06) 4
DA (0.02) , EATAONE S 25 R b B B 2 E (1) 63.28% . BR T 55 A SRR T AR A AR AL R KAk, HoA A 3
FRTEDIRERE I &2 T WM AR 1

MR IE AN R W R, BV 25 A I U S5 R AR AR AS A [R] , D34 EE (Y =0. 02) 11 B 2080 55 W T 7 Fk 2 43
K 4 FROAT3 Bl PGS 7 FPAT 6 B REYEON 4 FPORI 3 B HEE 3 FRAN 6 FPLLILEAEN 6 RIS R (£ 3),
AR T BPERG R T R YRR AR ORI A1, 2 A 7 6 R0 245 A2 DL A I A L 50 2245 PR W |, 2%
B PIRAS W B ZE R AR ABRK A2 ; A AR RSP A LR 08 B R34 0 1y T 45 W i 7 222400
BT
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Table 3 Dominant species of macrozoobenthos and its dominance in Yueqing bay
Wz P [k ke AL
{3 Fp Huwu Ximen island Nantang Wengyang Huanghua
Dominant species wE - ME BE L OBE BE - OBE HE KE T (€S

Spring Autumn  Spring Autumn  Spring Autumn  Spring Autumn  Spring Autumn
FEMT WS Moerella iridescens ( Benson) 0.09 0.44 0.07 0.13 0.08 0.28 0.17 0.19 0.06
Retusa ( Coelophysis) boenensis (A. Adams)

0.03 0.39 0.02 0.09 0.11 0.28

HEIVRIR Assiminea latericea H. et A. Adams — 0.02 0.06 0.12 0.07  0.06

IRIKUVEHE Ilyoplax tansuiensis Sakai 0.04 0.06 0.09 0.13
SHUTAMR Assiminea brevicula 0.15 0.48 0.65 0.06 0.15
FEIT G (4

Potamocorbula ustulata ( Reeve)

[zt

Nassarius ( Zeuxis) siquijorensis (A. Adams)

JJEHRIS Moerella cultur (Hanley) 0.03

KL KT8 Metaplax longipes Stimpson 0.02
PRI Bullacta exarata( Philippi) 0.02
SREIEPRGE

Littorinopsis intermedia ( Philippi )

B IUEESTUE Cerithidea cingulata( Gmelin) 0.02  0.05

T ERFLEIZ Polynices fortunei (Reeve) 0.03
HRABIFT HL Sternaspis scutata ( Renier) 0.03

ORI
Protankyra bidentata ( Woodward et Barrett)

0.79 0.63 0.43 0.11

0.03

0.02

HYPIR Diopatra neapolitana Delle Chiaje 0.19
H A AR

Macrophthalmus japonicus De Haan

LR MEFE A8 Odontamblyopus rubicundus 0.02

KM% Glycera chirori Tauka 0.23
PRFAFERT BT 0.02 4F

2.4 RAEUEHShY) ZHEPEFREL
Shannon-Winner 850 ( H') 24 2. 34—3. 31, F3J} 2. 85 £ 0. 35; Margalef’s species richness 5§ % (d) N

0.03
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3.02—6.42, 1494 4.29 +1.10; Pielou’s evenness F5%0(J') N 0.46—0.73 ,5F¥54 0.62 £0. 09, 5761151
H' d.JHEZE(HH2.44 3.33.0.56) FIFkZE(3.21 .6.42 0. 62) 25 5480 i 40, How Wi i 2R B (b A
KR(%E4),

R4 REEBRERENMEEEYMSHEEEY

Table 4 The index analyse of H', d, J' on macrozoobenthic communities in Yueqing Bay

RIS H R w R E 4 YIS R E )
Wi Diversity index Species richness index Evenness index
Sections %% Spring B Autumn %% Spring B Autumn %% Spring B Autumn
W% Huwu 2.81 2.81 3.02 3.42 0.65 0.67
P17 Ximen 2.44 3.21 3.33 6.42 0.56 0.62
F3 4 Nantang 2.81 2.34 4.19 5.89 0.58 0.46
%75 Wengyang 2.49 3.14 4.63 4.23 0.51 0.69
#1E Huanghua 3.31 3.16 3.93 3.81 0.73 0.73

T AN 3 7 A WA S R 15 i (G B 2 TR B 1Y 50% LA L) A R ARSI AE

2.5 ABC & mbras s
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