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Abstract: Oyster reefs are important coastal ecosystem, possessing high economic value and significant
ecological service functions. The Dashentang oyster reef in Tianjin is recognized as the modern living
oyster reef ecosystem with the highest latitude discovered so far in northern China. It plays an essential
role in maintaining the ecological functions of the adjacent waters and contributes to the understanding

of historical interactions between the sea and land in Bohai Bay. However, the current situation and
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the influencing factors of this typical ecosystem is insufficient studie and requires further investigation.

A comprehensive survey focused on the oyster population, benthic biological community and environmental factors

was conducted during 2021 to 2023. The current situation and influencing factors of the oyster ecosystem were

analyzed in this study. The results indicated that the reef-building species in the Dashentang Oyster Reef is Crassostrea

gigas, with a density ranging from 237 to 2 680 individuals per square meter. The benthic biological community

within the ecosystem is relatively stable, and there is a large difference in the biodiversity index of benthic organisms

inside and outside the reef area. The water environment is significantly affected by terrestrial inputs. During the

study period, the overall density of oysters showed an upward trend, and the degradation trend has slowed down.

Nevertheless, the oyster reef ecosystem is still affected by various human activities, including fishery harvesting,

marine engineering construction, and terrestrial pollution, and its survival situation remains severe. Therefore,

is recommended that relevant management departments strengthen maintenance and protection of the Dashentang

oyster reef.

Keywords: Oyster reef ecosystem, Crassostrea gigas, Influencing factors, Protection and restoration, Tianjin Dashentang
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Fig.1 Distribution map of investigation stations of the Dashentang oyster reef ecosystem
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Fig.2 Photos of the Dashentang Oyster Reef and benthic organisms nearby captured by an underwater robot
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Fig.3 Indicators of the Dashentang Oyster Reef community
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Fig.4 The density and biomass of benthic organisms in the Dashentang oyster reef ecosystem

3.60

3.40

3.00F

JRAA 2 AR

2.80F

2.60F

—0— ffEIX N
++ O - - DX AT TRk

2.40

2021%%):1 2021#11)4 2022#8):1 2022#11)4 2023#5}4 20234IF12H
i)

P s DMt Atk DX N S IGATS A2 ) 22 eV B0 L

Fig.5 Comparison of the biodiversity indices of benthic organisms inside and outside the Dashentang oyster reef



108 W RS

2026 4

2.5 BARERETF

2021—2023 4EWFFEIIA], P e LG I A 25 &
GiKBFIE R 4.3 m, KIEN14.6 ~22.3C, ik
FE{H N 25.284 ~ 31.416, pH N 8.03 ~ 8.35, /it
AT N 6.09 ~ 8.82 mg/L.

D3 A RV A 58 7 T I AR 4k, B RRsE s Y
R K ER A . pH MR R AW E IR T/ %
SEAEL, MEWN 5 B W R VRHE O 06, R X
MK . AR pH HI i S SE K IR B IR G
FH2E5 (P> 0.05), WFFE XM A T 7K 7K 2 4k
B A 3R WY Sk v 9 2800

3 3t

3.1 KE4IHHEEFIR
3.1.1 AR E ARSI

R A ] o 90 A S R YA b B 9 A 0 AT 5T
20 HHE22 70 AEAC, KR RTRZ N 35 km',
HiE R ZE . 2007 4, R G ik G i AR /> 2
3.2 km®, HABEAER 3 A ARG AOHEIX (PEIL A
0.9 km®, FEERAEA 0.9 km? . RILEBME 1.4 km?),
BEPAS 4 B REE DX TR B K 3 kmo 2011 4F, PG AL
HEARE I, PRI ALE 2 0.5 km®, ARdbLH
HEARE R E . 2020 4, H ARG RFR AL R AF o8 45
R EOR, BITREEX B gk, RACERHEX L
A AR e TR TR R Ao A i R R IR R S A
XYL, WY RZE 2.08 km’, AT K FHLEEA
R B GER BR, AAH WG X WA EE 2 A
25 DK, il DX R T A S A AR AE R 2 IR i BRIk
A, T2l DXATS A7 7 ) 2 R 4 0 v XU o T 22 2
T2, R b i i T AR AN 2 20 22 70 AR AR
110, FRz= OOWM, 28 Kt I R R s 2
PArr, Kb A WG RS A AE 3 ~ 5 AR NI R .
3.1.2 BB RRE, 2L KRG REE

S %8 R R R 7 2 B e A A TR R 5 Y
FEAEbR, T AP 2021—2023 FEFFR LR, K
ofr A A i A 25 2R 5 v A 0 % T BB AE 2022 4F
13 LA GE i, AW b 3t 7 [0 e B 2 o, B
ME DL RN FERE 1 A e o, b AR K IR E SR, AT
fE5 2022 4F KRBT FEASHEYEZ T H b4 15

TS S T RE (0 St A 5

SR, 005 b 75 H 5 4 5 9 BE 0 ) 2 2 T 43
B A 2 R 1 186 o = R VR AT W HE DL (/T
20 mm ) FYREAN, 5 TP 0 I N B T
] = AR RO XI5 22 A5 DR Ay 3 B e
(I 05 A L, Rl i 55 e ) 2 7 5 5 S 4 (A
%, H 55 A g e 7 i 4 2 1) A8 A At R RESIE B T
g A A e A 5 B A, T R R o A o 5
DX 05 22 4F BT A DL 22, DU 2R A0 1 5 e A g R
WA A5 2R 0 A S A A
OYBORCIE R, o e T AR R & AR R K
PUAIES FORBL 2200 ARBF ST, 0 L R 4 S i
ik, BoRiZAES RGN & E A RKRBOIER R
FEo BLA, B VHA VG R R R AR 22 R, B
(L N VA o -3 N | o TR A P N = TR N
HEAARRE S, A AR AERAIM, Koo a4 b5 i A4
BRI M. 5 4 f) — R 52 50 104 ~
39104 /m* ™ /NI (2 811 778 ) A /m*
S5 TR Ay A 5 AR L, A A g B 2 T A AR
32 KHEHIFEASREMBES
3.2.1 #AEDH

R A Tt K O AT VA J 2 g v T DL e
FEIX, IR 20 28 90 4EAR, AHaERl
FEORIXTSR, B TERRIR, {UAE 1999—2001 4,
T AL R R s 3.7 T T fERE A i R TT R
R | o R B (e Aol 95 06 20, R DX A T 0 2
JE R AR REAR, TR R R AE T R, B S A
D, FREDE TR R A S AR G Y U TR R 2
J3 P M 2012 4, K R AR 0 A [ K
VR AR P DX IE ZCHE o S A, AR TR E R
2km’ L AN, AR R, K T LA
A AG A 3 A7 B S0 A1 2 BT i 785 0 JES i 0 R,
0 XA 457 T A B S AR RS, TR A ik
HEHL, 7 T30 G R B 5 B AR X DT 2, B fl
S g A R AL JRS SBEIR . PR DG HE DT, v R Y A
B S KM R AR 2 B B R
322 #EIAE

TR A A 1 A 25 2R e B 7R R A K
(e TR, K48 15 km WU FIJERL T 294 9.6 km”

N
"/

BN

&



%1

R, A5 RHEIOH B b 05 1 A 25 R 40 DR K8 i R F 5 109

(M FBIE, HaRA pon s . dusd ) AiRE
A A TREIH , Forb b | 5 R b ok 4 1 ff
B RGRIBEEACH 7 km. W PE TR0 H 0
LR T AR AEAR L, BAE T BT I A K ) T 4%
PF, ATRE S SO IR AL, K R SO PR B AL 4
[P, 3 T 5 e o A 2 R 5 1 g BREER
3.2.3 MRRFHE

BT 25 o, K At i i A S R SR
JEE AR, FBAr A pH A AR IS, Bk
2 200 B 2 g R i 5 20 A 1A K IR R W 48 S 3k
Wi, JCHLA . IEPEBERREL . fbp T A Fih e &
B REAR K, X B 5 R R A A G, KR A
Wit A SRR B RRIE, HilamAa 24 B
KO SR HER O DL R A e )R HE K A A HE
M, WA R4 2875 Y ) LA K VR i T HE D K
MHARE, B S RGBS MU . 7E 2023 4F
KR €23 - 77 VMR K, KT
2 N AR 0 A R G N T N N )
TR KA v HE O 1655 350Jm) 50 10 1ok P R, 3 i
P g A A 0
33 AMEHIFHEESEESER

R Al A R A 2 R 6 11 R A )RR 4 27 31 1
PR TTAY OCE . KT A T A T A i
M EAE TG AR S RIS ST R T
el BE PRI S A B A T AR DL TR 805
Oy X BT R T MG E TR, A0 SR
SCRFI R AR VT AL A S TR, 2 DX S g 2
7E 2004 4E R £ 100 4> /m®, S0 A T4 W5 16 52 )5 4
W7 5 E S48 B KA 6 4F IS 4ESRTE 941 A /m*
TIE B AT WA ) A B TAE AT T AR .

2022—2023 4%, FEHRIFBUR &M LFFT, K
IR W T XN R IBORF L S it 1 R T U A S AR
eI H, TR EE M E K IE A 680 hm’ jiE
FEl N T Gt Wi AE & . AR I &5 R Bon, 4H 05 %
SR O g TR s AL, W

AR T B E AL, R RG] — R R
5o SR, DX e AR N VR S Yl A N 2R B R
1, FEIAR RSB R TR L RE R O 4 g A 1 R R
S EWR e RS IR . H AT, R
R g R R R 0 VR AR AP X R R R
HEE I [ KPR A T, AR R A R T
FE 50 26 3 BE BRI (2022—2035 4F ), 45 ik Ak
BRGEWRI N AEBRE X, L Ay, 25
1T A ORI GRS ORI TG MG Bl . (R
ONBE A AL TR AR I B, BUA R B S LA L W
WIS ok 3 o EEBUE 85 ABGE B, i Xt
NG WA, T S RGN AR F
B, Xl g i AR S 2R G S it B0 A% 0 OR A
BT Bar RS RS IR b H

4 #Eig

AHIF R A b W AR A 25 2R G (8 A5 B At
JEAT A=W RE VR . K IRBEARBLTT e T RGEoE, At 1
ZAEBRGEIGH ELE W R PR RE], K
o 07 B 3 R ) Fh A K W ( Crassostrea gigas ),
WREN 237 ~ 2 680 4 /m*. FERFITAN], G
fEAE 2021 4F 11 J A REEEH K, nHES 2022 4F
KRBTSR HEE TR A, (At
KME BRI ARTE, K FHLA A~ 7R &
ZN AR AR S FOR A o Ol A 0 R 1 R A
BAWE, HHA KRR E.

DR A W A 2 S R 8 N A AR W A VR B R
E, HKIRIEE 37 b R A iR . RENTIA
U H P A Ml 55 7™ B DR A 0 B A S R G 1 it 3 B
WG, R G AR 2 W AR 2 T R A A
WE, TGO T VR TR A R i Y S G A
ZEANRmE R, HAl, RERMEESRSED
W5 Sy R E K A RAESRE X, FFAE
DA BRI TG A i, KA O B, U
B M At At WA AR R R G IR L



110 VPRI R A 2026 %

S E ik ( References ) :

(1]

(2]

[3]

[4]

[5]

[6]

[9]

[10]

[11]

[12]

[13]

NELSON K A, LEONARD L A, POSEY M H, etal. Using transplanted oyster(Crassostrea virginica)beds to improve water quality
in small tidal creeks: a pilot study[ J ]. Journal of Experimental Marine Biology & Ecology, 2004, 298(2): 347-368.
NEWELL R 1 E, FISHER T R, HOLYOKE R R, et al. Influence of eastern oysters on nitrogen and phosphorus regeneration in
Chesapeake Bay, USA[J]. Earth and Environmental Science, 2005, 47: 93-120.
AIROLDI L, BALATA D, BECK M W. The gray zone: relationships between habitat loss and marine diversity and their
applications in conservation[ J ]. Journal of Experimental Marine Biology & Ecology, 2008, 366(1-2): 8-15.
DAME R, BUSHEK D, ALLEN D, et al. The experimental analysis of tidal creeks dominated by oyster reefs: the premanipulation
year[ T ]. Journal of Shellfish Research, 2000, 19(1): 361-369.
T, @O, SRPL RV AW KB PP L AR R R, 2011, 30(10): 2119-2123.
SHEN Xinqiang, QUAN Weimin, YUAN Qi. Restoration and assessment of carbon sink potential for aintertidal oyster reef in the
Yangtze River Estuary, Chinal J]. Journal of Agro-Environment Science, 2011, 30(10): 2119-2123.
A, KV, BER R, S ARURRERIR — ICTIRERT ISR SR T ] Ml B SR, 2022, 43(5): 115-125.
FENG Jie, ZHANG Tao, MA Pecizhen, et al. Research progress and prospect of oyster reef carbon source and sink functions[ J ].
Progress in Fishery Sciences, 2022, 43(5): 115-125.
PIAZZA B P, BANKS P D, LA PEYRE M K. The potential for created oyster shell reefs as a sustainable shoreline protection
strategy in Louisianal J ]. Restoration Ecology, 2005, 13(3): 499-506.
JACKSON J B C, KIRBY M X, BERGER W H, et al. Historical overfishing and the recent collapse of coastal ecosystems[ J .
Science, 2001, 293: 629-638.
SR, VR, BRI, . O R MR A S I RE MR ARG ) ] AR SRR AR, 2006, 25(10): 1234-1239.
QUAN Weimin, SHEN Xingiang, LUO Minbo, et al. Ecological function and restoration measures of oyster reef in estuaries[ J .
Chinese Journal of Ecology, 2006, 25(10): 1234-1239.
BECK M W, BRUMBAUGH R D, LAURA A, et al. Oyster reefs at risk and recommendations for conservation, restoration, and
management| J |. Bioscience, 2011, 61(2): 107-116.
FEIF, WS, Mok, S SR s pr A SRS BRI T ] B SIS, 2020, 43(4): 317-333.
LI Jianfen, SHANG Zhiwen, CHEN Yongsheng, et al. Research status and protection suggestions on oyster reef in Bohai Bay[ J |.
Geological Survey and Research, 2020, 43(4): 317-333.
£, WA, BEIF, . WS TTALRE i Ui AT S MR ) ] MR, 2006, 25(3): 315-331.
Wanghong, FAN Changfu, LI Jianfen, et al. Holocene oyster reefs on the northwest coast of the Bohai Bay, ChinalJ].
Geological Bulletin of China, 2006, 25(3): 315-331.
g, FEHZR, XISsBL, . MDEETE AR I AR . B s A RN AR AR R AT ] M BE A, 2011, 30(9): 1396-1404.
WANG Haifeng, PEI Yandong, LIU Huimin, et al. Holocene oyster reefs: spatial and temporal distribution and sea level
indicators in Bohai Bay[ J ]. Geological Bulletin of China, 2011, 30(9): 1396-1404.
Jiki, B, TAR, S WD EVGC SR A REAE T LR SRR ok VR AR IR A AL ) ] IR, 2012,
30(5): 879-890.
FANG Jing, WANG Hong, WANG Fu, et al. Diatom analysis in the top and bottom muddy sediments of buried oyster reed for the
reef mud conversion palacoenvironmental reconstruction, northwest Bohai Bay[ J ]. Acta Sedimentologica Sinica, 2012, 30(5):
879-890.
NI, kR, FEROR], S WACRE I E AL - RS A SRR A R A A LT ] AR, 2022, 42(3): 1142-1152.
QUAN Weimin, ZHANG Yunling, QI Zunli, et al. Distribution and ecological status of natural oyster reefs on the coast of
Caofeidian-Leting, Tangshan, Hebei Provincel J ]. Acta Ecologica Sinica, 2022, 42(3): 1142-1152.
el aRUUM . EAR, A TP RGO/ B A O R AR AR TR (Y A R LS R [T AL, 2024, 44(7): 1-12.
ZUO Tao, ZHANG Beiye, WANG Jun, et al. Population structure of oysters in the natural oyster reef near the mouth of the
Xiaodaohe River, southwest of the Yellow River estuary[ J ]. Acta Ecologica SInica, 2024, 44(7): 1-12.
AR, A, EE, AE VIR TGO (LA R A S BUR PR [T ] AR, 2016, 36(23): 7749-7757.



H1l R, A5 RHEIOH B b 05 1 A 25 R 40 DR K8 i R F 5 111

[22]

[25]

QUAN Weimin, ZHOU Weifeng, MA Chunyan, et al. Ecological status of a natural intertidal oyster reef in Haimen County,
Jiangsu Province[ J |. Acta Ecologica Sinica, 2016, 36(23): 7749-7757.

WA, FHAR, Wk, 55 B0 VG AR DI R A e 45 R R R i [ ] MBSl AR, 2010, 29(5): 660-667.

FAN Changfu, PEI Yandong, TIAN Lizhu, et al. Living oyster reefs and its resource conservation in western Bohai Bay, Chinal J |.
Geological Bulletin of China, 2010, 29(5): 660-667.

BRI TR SRy, AL AR BEIET , R R AN [ AR U . 2021 A RUHERE PR R R X M VAR ISR Bl R [ R 1. 2021,
North China Sea Bureau of Ministry of Natural Resources, Hebei Provincial Department of Natural Resources, Tianjin Municipal
Planning and Natural Resources Bureau. 2021 Bulletin on marine ecological status of the Beijing-Tianjin-Hebei coordinated
development Zone[ R ]. 2021

TRz, KRB, §hB)) . JEORN AL s ik vl 2 PR R4 S A B R T[T ] TRV, 2014, 4(5): 16-22.

YU Qingyun, ZHANG Xiaoli, HAN Xixi. Elementary study on the fishery resources conservation and the ecological restoration
of the live oyster reed in Dashentang, Tianjin[ J ]. Marine Economy, 2014, 4(5): 16-22.

SREIRE, TweMy, KT &, . wi oAV RO A X R ORI B BTN REL T ). AEMIZRENE, 2025, 33(4): 24208,

ZHANG Mingyi, WANG Xiaomei, ZHENG Yanxin, et al. Resource status and habitat function of typical oyster reef areas in the
Yellow River Estuary[ J ]. Biodiversity Science, 2005, 33(4): 24208.

EILIE, EE, AHE, A B A R R A AR BRI LY ] kTS, 2025, 47(3): 261-269.

WANG Shentong, WANG Wei, CONG Rihao, et al. Assessment of the natural status of oyster reefs in Feiyan Beach, Yellow
River Delta[ J |. Journal of Fisheries Research, 2025, 47(3): 261-269.

M, BURM, SR, S SURIPERR AR FUAETE I T ] KPR, 2004, 28(5): 510-514.

LIN Zhihua, SHAN Lezhou, CHAI Xueliang, et al. Study on the gonad development and reproductive cycle of Meretrix meretrix
Linneaus[ J ]. Journal of Fisheries of China, 2004, 28(5): 510-514.

ZEKAT, XURIAE, BREAE, A ORESEEEEAR R IC AR ST ] RO R, 2015, 21(2): 14-39.

LI Yongren, LIU Lihua, CHEN Limei, et al. Study on meat condition of Ruditapes philippinarum in Tianjin Sea[ J ]. Tianjin
Agricultural Sciences, 2015, 21(2): 14-39.

kAR, SYLE, R, 5. ROMITLEE e DUAC BE B oE [ 0 . W SIE . 1991, 22(2): 97-103.

ZHANG Fusui, MA Jianghu, HE Yichao, et al. A study on the meat condition of the bay scallop in Jiaozhou Bay[ J .
Oceanologia et Limnologia Sinica, 1991, 22(2): 97-103.

VR, XIBE, SRIENE. huire A B IR iy e [0 1 R, 2007, 31(7): 15-19.

XU Fei, LIU Xiao, ZHANG Guofan. Comparison of two methods to measure the internal shell cavity volume of oyster[ J ].
Marine Sciences, 2007, 31(7): 15-19.

SR DU R AL S DS BRI R AR T 0 . RHEK)™, 2003(1): 10-13.

GUO Zhanfeng. Exploration on increasing the aquaculture of shellfish resources in the outer sea of Hangu Dashentang[ J ]. Tianjin
Fisheries, 2003(1): 10-13.

W, 2Oy, T, S TRERAAWIEIUR KA BRI T ] R EMT, 2023, 50(4): 1082-1092.

YANG Peng, LI Jianfen, WANG Fu, et al. Present situation and protection restoration suggestions on the natural oyster reefs in
Chinal J J. Geology in China, 50(4): 1082-1092.

tRE ek, WWEIE, JEERN, M. REFORN Gt 5 R R B DO O AOK TS R B BT S LT L MR RN, 2022, 41(4):
554-562.

XU Guangqiu, TAN Xiaoxuan, TU Jianbo, et al. Trend analysis and assessment of water quality for Dashentang oyster reef marine
special reserve in Tianjin[ J ]. Marine Environmental Science, 2022, 41(4): 554-562.

DU Jiabi, PARK K, JENSEN C, et al. Massive oyster kill in Galveston Bay caused by prolonged low-salinity exposure after
Hurricane Harvey[ J . Science of the Total Environment, 2021, 774(2): 145132.

BN, BRIEENT, FRAE e, 4. RHEICRE L Ak E K GO R UK B X SR L T L A E R, 2015(1): 162-166.
YIN Xiaoya, CHEN Haigang, QIAO Yanlong, et al. Present condition and management countermeasures of Dashentang Oyster

reef marine special reserve in Tianjin[ J |. Transactions of Oceanology and Limnology, 2015(1): 162-166.



