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Abstract: Oyster reefs, as one of the typical coastal zone ecosystems, hold significant ecological service values such as
water purification, reduction of coastal erosion, maintenance of biodiversity, carbon sequestration. However, there is still a
lack of systematic investigation into the ecological status and geographic distribution of natural oyster reefs in China.
Correspondingly, scientific research in this area remains relatively limited. A systematic investigation and monitoring
analysis of the distribution of the Spartina alterniflora-oyster symbiotic community and the characteristics of the supporting
macrobenthic community in the intertidal zone of the western coast of Bohai Bay were conducted in June 2022, April 2023,
and June 2023. COI fragment detection indicated that the reef-building species in the intertidal oyster reef was the
Crassostrea gigas. According to investigations, the total area of oyster reefs in this region was approximately 19.71hm’. The

oyster density and recruitment showed a significant increasing trend along the land-sea gradient, with higher densities and
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more abundant recruitment on the seaward side. The individual shell height of oysters ( = 20mm ) ranged from 20.00 to
113.00mm, with both adult oysters and juveniles distributed within this range. There was a total of 53 species of
macrobenthos belonging to 7 phyla collected in this study, including 25 species of mollusks, 16 species of annelids, 8
species of arthropods, and 1 species each of echinoderms, nematodes, brachiopods, and cnidarians. Based on NMDS and
ANOSIM analysis, significant spatial differences were found in the composition of macrobenthic communities between the
oyster reef distribution area and adjacent areas with only Spartina alterniflora distribution or mudflats ( P<0.05). Within the
oyster reef distribution area, a total of 34 species belonging to 6 phyla of macrobenthic animals were identified, including
mollusks (19 species) , arthropods (5 species) , annelids (7 species) , brachiopods (1 species) , nematodes ( 1 species) ,
and cnidarians (1 species). Among these, mollusks consistently dominated the community, with slightly lower proportions
of arthropods and annelid compared to the other two areas. Unique phyla present in the oyster reef area included brachiopods
and nematodes. The survey results demonstrated that oyster reefs supported a greater number of species and higher levels of
biomass. Furthermore, the Shannon-Wiener diversity index and Margalef richness index of macrobenthic communities within
oyster reefs were also higher. Our study indicated that the emergence of newly formed oyster reef communities on the western
coast of Bohai Bay has altered the composition structure of macrobenthic communities, thereby enhancing the biodiversity

levels of the intertidal habitat.

Key Words: intertidal oyster reef; Bohai Bay; Crassostrea gigas;Spartina alterniflora
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Fig.2 The situation of Spartina alterniflora-Crassostrea gigas symbiotic community
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Fig.7 Possible positive feedback of Spartina alterniflora and oyster symbiosis

RSO ERFR T AP | EECERFR R TR AT LUK AR R R« +7 AR AL HEAE T

B, AR Al 22 6 KA AR 75 1 R B W B 5 T A R AR AR A A R R i
JE ORI JEAT Sl Hhe v 21 e 2 AR A R B G — B LA, B 2023 4F 4 A (3 2R T 2022 4F 6 H 4y, 9 vb it
RRORS W 24938 B T AR | R LSRGV R 7% 1) 22 A PT RE A2 B il B A3 f) AR SRR X B I B [R5, ELAE
2023 4F 6 A A A HAEREA TS bRk TR E | M A ICOR BRI R 3 B Ik 5, LR e B2 AR it
L2 BRI Bl Tt 28 b AR E AR AR B 5 T B A Wi Ay s 2 45 1 S5 A0 1 ) A R
RV (9 AR i, 4R R ) A ) 2R K B E AR, ROk, 75 B e W R T R
VBRI W I , 1 D2 05 R 4 30 LA R AR A R B AR 9% B 2, LA — 2D PP 2 4 5 A X T ) i A=
ZHEPERYSEI

S % 3k ( References) :

[ 1] 4NR, ke, FF8F, P8, SR, EHIR, 20, PNRER, A, 255, T35 30 Tl b Ll e fa) - A 5 08 3ok ) SR A A5tk o A
FAASTE S AR, 2022, 42(3) ¢ 1142-1152.

[2] ChengJ, LuD, SunL, Mo W, Shen M, Li M, Li C, Zhang M, Cheng J, Wang D, Tan Y. Development Trends, Current Hotspots, and Research
Frontiers of Oyster Reefs; A Bibliometric Analysis Based on CiteSpace. Water, 2023, 15(20) ; 3619.

[ 3] EBEUE, KT, R, FRUFEAE S . M P HFLE R SR MR TERRIL. A%, 2024, 44(7) : 2706-2716.

[ 4] A, skif, DR, A%, R0, FiH, R0, B, Ba2, Beis, W8, AN, ast SN, 20 . Ak aRIR - S s 5%
RS R, bRkt 2022, 43(5)  115-125.

[5] 4NR, Bl BF, 103, BRMY, FBIgE RS, R, Tk, W/, O, Bofh. Y00 0050 a5 i 2 25 SUAR
fir. AR, 2016, 36(23) ; 7749-7757.

[ 6] B, FHAR, WAL, A8, XGRS, T2 Wbl vl vE v o DX 7 s ffk 8 A 25 SR K We U O e 1. b B 4z, 2010, 29(5) .
660-667.

[ 7] ubr, BdlE, ZERA, W, M, At EMNBUZ AW E R ACR B SL 05T, WA @4, 2023, 45(4) : 106-111.

[ 8] XI&H. RERFEVTAHEIR A SR B EUR[ D], K. KEBHEKR¥E, 2019.

[ 9] Ze¥, skUInt, ER, 228, TR, B D PRGN G W 0 AR W (AR S 1. RS54k, 2024, 44(7) : 1-12.

http ; //www.ecologica.cn



17 34 VDTN A5 DT ) AR K RE - WA A R AR R AE 7747

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]

(23]

[24]
[25]

[26]

[27]

[28]
[29]

[30]

[31]

[32]

[33]

[34]

ARG IR, BRI, BT AR VB WERE O BCR A AT, WEEE R, 2001, 20(5) : 24-30.

WEPRTT. ARt 1T AR i D WA A ) e B M MR S 5 AR, 1985, 4(1) ¢ 108-109.

B, R, T, Mk, A0, B30T, TR, RERRHWHEBAR LA B 28 P EMBT, 2023, 50(4) : 1082-1092.
SRR, BB, DR, WIEW, Wi, T, W, PRI, YA/l W5 RE R T IS S0 1) 2R O T 4. I A
2012, 43(5) : 992-1000.

Chowdhury M S N, Hossain M S, Ysebaert T, Smaal A C. Do oyster breakwater reefs facilitate benthic and fish fauna in a dynamic subtropical
environment? Ecological Engineering, 2020, 142, 105635.

Zhang Y N, Wan H, Zhao Y L, Ding J F, Zhu Z C, Zhang H J, Liu Z Q. Macrobenthic functional group analysis of ecological health of the
intertidal artificial oyster reefs in the Yangtze Estuary, China. Frontiers in Marine Science, 2023, 9. 1059353.

FIRIE, 22, SkFRE, EH, BEM, TR0, Srate. 2015 F RO RN T AR ) SR 37 DK BT IR B K 5 78 3 AR 43
Hr. Wil 2016(10) . 18-24.

Margalef R. Temporal succession and spatial heterogeneity in phytoplankton. Perspectives in Marine Biology. New York, USA: University of
California Press, 1958 323-350.

Shannon C E. A mathematical theory of communication. Bell System Technical Journal, 1948, 27(3) . 379-423.

Pielou E C. Ecological Diversity. New York, USA: Wiley-Interscience, 1975.

o, A, B, BRI, RN A IR A 4 B 5 3 R RN Sl W R T s . TR R IR S BRI, 2016, 25(9) :
1358-1367.

LBk, A T OCHR T A TR Y IR S ST, RS, 2021, 41(18) ; 7484-7491.

BN, BRIEN, FR3E e, PRt KA A Wik [ 8 GO R0 P4 DR S BT SE. WEIITE A A, 2015, (1) @ 162-166.
EpUR, BFnk, BPE, PR ZET DNA ZIB 05 08 52 W0 VL0 6 1005 ) ol 2 220 1 B HC J3 A R AIE. 10 IV % 22 4l , 2019, 38(3):
365-372.

X R A AN [ W 5L 77 5 1 R 2 22 3 B HRWLBAZ RN ST [ D] M T7: [ PER%:, 2021.

Harding ] M. Observations on age and growth of the eastern oyster Crassostrea virginica in south Carolina saltmarsh tidal creeks. Journal of Shellfish
Research, 2020, 39(3) : 619-631.

Gagnon K, Rinde E, Bengil E G T, Carugati L, Christianen M J A, Danovaro R, Gambi C, Govers L L, Kipson S, Meysick L, Pajusalu L,
Tiiney Kizilkaya I, van de Koppel J, van der Heide T, van Katwijk M M, Bostrém C. Facilitating foundation species: the potential for plant-bivalve
interactions to improve habitat restoration success. Journal of Applied Ecology, 2020, 57(6): 1161-1179.

Peterson B J, Heck K L Jr. Positive interactions between suspension-feeding bivalves and seagrass-a facultative mutualism. Marine Ecology Progress
Series, 2001, 213, 143-155.

Guo H Y, Pennings S C. Post-mortem ecosystem engineering by oysters creates habitat for a rare marsh plant. Oecologia, 2012, 170(3) ; 789-798.
Chowdhury M S N, Walles B, Sharifuzzaman S, Shahadat Hossain M, Ysebaert T, Smaal A C. Oyster breakwater reefs promote adjacent mudflat
stability and salt marsh growth in a monsoon dominated subtropical coast. Scientific Reports, 2019, 9. 8549.

Tsai C, Yang S, Trimble A C, Ruesink J L. Interactions between two introduced species: Zostera japonica ( dwarf eelgrass) facilitates itself and
reduces condition of Ruditapes philippinarum ( Manila clam) on intertidal flats. Marine Biology, 2010, 157(9) : 1929-1936.

Lomovasky B J, Alvarez G, Addino M, Montemayor D I, Iribarne O. A new non-indigenous Crassostrea species in Southwest Atlantic salt marshes
affects mortality of the cordgrass Spartina alterniflora. Journal of Sea Research, 2014, 90 16-22.

Quan W M, Fan R L, Wang Y L, Humphries A T. Long-term oyster recruitment and growth are not influenced by substrate type in China:
implications for sustainable oyster reef restoration. Journal of Shellfish Research, 2017, 36(1): 79-86.

Ada B H, Brumbaugh R D, Peter F, Raymond G, Luckenbach M W, Peterson C H, Christine A. Restoring the eastern oyster: how much progress
has been made in 53 years? Frontiers in Ecology and the Environment, 2018, 16(8) : 463-471.

Hanke M H, Bobby N, Sanchez R. Can relic shells be an effective settlement substrate for oyster reef restoration? Restoration Ecology, 2021, 29
(4): el3371.

http ; //www.ecologica.cn



