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Ecological health assessment of benthic macrofauna in the subtidal
zone of Dongshan Bay and Futou Bay along the coast of

southern Fujian Province in spring and autumn

XU Yibin',ZHAO Xiaoyu”, CAI Lizhe*"
(1. Fisheries Research Institute of Fujian, Xiamen 361013, China; 2. College of the Environment and Ecology,
Xiamen University, Xiamen 361102, China)

Abstract : [Objective] Dongshan Bay and Futou Bay are located on both sides of Gulei Peninsula along the coast of southern Fujian
Province. The development of the Gulei Peninsula petrochemical base and the construction of Dongshanwan Zhangzhou nuclear power

plant may have an impact on the ecological environment of both bays. In recent years, the dismantling of the Bachimen seawall and
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several aquaculture cages in Dongshan Bay has taken place,and the effectiveness of ecological restoration needs to be evaluated. To
assess the distribution characteristics and ecological health status of macrobenthos communities in the two bays, macrobenthos
surveys were conducted in the subtidal zones of Dongshan Bay and Futou Bay in the spring and autumn of 2020. [ Methods] Eight
parameters of the macrobenthos community were analyzed, including species number, density, biomass, diversity index (H') , evenness
index (J) ,richness index (d), ATZI marine biological index (AMBI) and multivariate AMBI (M-AMBI). These parameters were
analyzed by variance analysis, cluster analysis and non-metric multi-dimensional scaling (nMDS) analysis. The dominant species in
the macrobenthos communities of the two bays, including the inner bay and estuarine zones, were analyzed using the relative
importance index (IRD). [Results] Analysis of variance showed no significant difference between Dongshan Bay and Futou Bay in the
eight community parameters of benthic macrofauna: species number, density, biomasss H s J s ds AMBI, and M-AMBL In Dongshan
Bay,macrobenthos density in the inner bay was significantly lower than that in the estuary (P<Z0. 05) ,while J value in the inner bay
was significantly higher than that in the estuary (P<C0. 05). In Futou Bay. species numbers H' sd and M-AMBI in the inner bay were
all significantly lower than those in the estuary (P <C0. 05). Cluster and nMDS analysis indicated the presence of two main
macrobenthos communities in the subtidal zone of both bays. The first community had a higher proportion of sampling stations in
autumn, while the second community had a higher proportion of sampling stations in spring. The IRI analysis showed seasonal and
spatial variations in the dominant species of Dongshan Bay and Futou Bay. In both bays, the first dominant species was Amaeana
trilobata in spring,but in autumn, it was Notomastus latericeus and A. trilobata . respectively. The first dominant species in Futou Bay
in spring and autumn is A. trilobata,but the first dominant species in the inner bay and bay estuary of Dongshan Bay,and the bay
estuary of Futou Bay was different in spring and autumn. The average values of the three biological indices (H » AMBI and M-
AMBID showed that both bays were in a slightly disturbed state in both seasons, with the estuary of Futou Bay showing better
ecological health than its inner bay. [Conclusion] In both spring and autumn, the number of macrozoobenthos speciess H' sd and M-
AMBI in the inner bay were significantly lower than those in the estuary of Futou Bay, while the multivariate marine biological index
was significautly higher, indicating better ecological health in the estuary than the inner bay. These findings suggest that
macrozoobenthos communities in Dongshan Bay and Futou Bay were in a slightly disturbed state, with the estuary of Futou Bay

maintaining better ecological conditions than its inner bay.

Keywords: benthic macrofauna; ecological health assessment;subtidal zone; Dongshan Bay; Futou Bay
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Fig. 1 Sampling stations of benthic macrofauna

at Dongshan Bay and Futou Bay
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Fig. 2 Species composition of macrobenthic communities in the subtidal zones of Dongshan Bay and Futou Bay
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Fig. 3 Eight parameters of macrobenthic communities in the subtidal zones of Dongshan Bay and Futou Bay
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Tab. 2 The top three relative advantage species of macrozoobenthic communities in the subtidal zones of Dongshan Bay and Futou Bay
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Fig. 4 Cluster analysis of macrobenthic communities in Dongshan Bay and Futou Bay
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Tab. 3 The average values and ecological health status of three biological community parameters in two bay areas of

Dongshan Bay and Futou Bay in two seasons

H AMBI M-AMBI
FHE BERERES I AL 45 EHE WAk 45
Ky HFE BN 3.017 KZH5h) 1. 463 BREY 0. 690 BREH
e 2.231 2R ) 0. 889 RZHHh 0. 667 IZEER )
/ety 2.755 BREES 1. 272 B S 0. 682 BREEM B
®E BN 2. 638 BREE 1. 889 B 0. 591 R R B
g | 3.123 REZHBN 2.317 2 EEHR ) 0. 670 B
Eoer 2. 800 BEYD) 2.032 REHRD) 0. 621 BEHI)
R OFE BN 2. 086 BEYL 1. 698 BRIEY 0. 559 )
| 3. 775 Kz 1.538 BEYEh 0. 848 KZHHh
EoREh 2.761 BEYD) 1.634 BRIEY 0. 675 B
®ZE BN 1.767 TR BN 1. 607 BED) 0.516 B
e 3.570 KZPesh 1. 643 BEHs 0. 805 BREH
/ety 2. 488 B 1.621 B 0. 632 B
F 4 1985 AFLISRAR LS A KRB s e vs S8
Tab. 4 Comparison of macrobenthic community parameters of Dongshan Bay subtidal zone since 1985
SREEAEA S ik YRR MEBEE/(Gnd e m 2 AR/ (gem?) EEEHE O Sk
1985 4§ 30 1 247 317 213. 03 ARSI (69 [5]
1990—1991 4F 21 4 349 192 23. 84 AR (105) [4]
2011 4¢ 15 1 145 111 14.79 ZEH69) [7]
2020 4F 12 2 83 229 15. 50 ZFIE(54) RN

SEREE T 317 ind/m”, SFHE AP 213,03 g¢/m’,
B AR &) 2% BEE R Ry 50~1 115 ind/m’ s
ARG 8. 76~2 473. 38 g/m” , BRI 69 F,
LB 57 Bl Haesh¥ 55 Rl B shd 25 Fh, HAh2k
FESIY 14 FPUT 19901991 4EAE AR 1L 5 ) & 4l 47
T 21 ANEURE RS 4 AR () 110 K R W6 3h 4
A, SRR KRB S 349 T, -8 5% B 192
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) 83 Fl, Z B35 80 i, K B4 50 Fh, KA 0.2
23 B, HABSK S Y 8 Fh-. 2011 SERBAEL T LY
JE LSRRI AT A2 4 145 Fofr, SF- X405 8,2 B R
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WS R T 1 DL SR S R sh ), T AE 2011 4F AN
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AR L AR sh ) 45 AT 8 (Solen brevissimus )
FIFE HE MR (Turritella bacillum ) 2= A5 F AP (B A
2011 AEMIAS PR BF T AR AE AR LS A R 2
FEATIR AR IR , (R AE 1T SR T F10 HURE il R A 3
JEATIE. 19852020 AR ERAA S Fh AR (Y s /b 7T e 1)
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R TR AR S W WA 2 R e B IR T TR
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