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Biodiversity monitoring and invasion risk analysis for
shellfish and shrimp in typical waters of Beijing

GUO Wei', WANG Dongxia', CHANG Guangyue', WANG Hao"*, ZHAN Aibin>”, LI Shiguo™’"
' Beijing Hydrology Center, Beijing 100089, China; *Key Laboratory of Environmental Biotechnology, Research Center
for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China;

*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: [ Aim] To investigate the biodiversity of shellfish and shrimp and analyze their ecological risks in the typical waters of
Beijing. [ Method] Five rivers, including the North Canal, Chaobai River, Yongding River, Daqging River, and Jiyun River, and
typical waters along the South-to-North Water Transfer Project in Beijing, were selected and monitored three times in June, August,
and October 2020. A total of 48 monitoring sites were surveyed, covering all water types, including rivers, lakes, and reservoirs.
Through the classification and identification of collected samples, the species composition, distribution, characteristics, and biodi-
versity of shellfish and shrimp were analyzed, and the ecological risk of potential invasive species was preliminarily analyzed. [ Re-
sult] A total of 27 species of shellfish and shrimp belonging to 13 families were identified, including 22 species of shellfish belong-
ing to 11 families and five species of shrimp belonging to two families. The dominant species at all the monitoring sites for the three
sampling dates were Bellamya angularia, Parafossarulus striatulus, Neocaridina denticulata sinensis, and Bellamya aeruginosa. The
species number, density, and biomass of shellfish and shrimp increased first and then decreased in all the sampling sites from June
to October, whereas the biodiversity showed a continuous increase trend. From the perspective of water type, the species composition

and biodiversity of shellfish and shrimp at the various sites did not show significant differences. The homogenization trend was obvi-
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ous for all species, whereas the biomass and density of shellfish and shrimp in lake-type water were higher. In addition, living sam-

ples of the invasive golden mussel Limnoperna fortunei were collected at two sites, Yuyuantan and Longtanzha, and the densities of

this species at these sites were higher than those of other species during the three monitoring periods, indicating that the biological

invasion risk of L. fortunei in the Beijing area was high. Continuous surveillance is urgently needed, and close attention should be

paid to the population density of invasive L. fortunei. [ Conclusion] The resources of benthic animals, especially shellfish and

shrimp, are abundant in the Beijing area, but relevant monitoring surveys have not fully covered the local shellfish and shrimp spe-

cies. Monitoring efforts should be strengthened in follow-up work, and the population dynamics and invasion of the invasive species

of L. fortunei should be closely monitored.

Key words: macrobenthos; biodiversity; shellfish; shrimp; Limnoperna fortunei; biological invasion
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Table 1 Species composition and abundance of shellfish and shrimp in all the sampling sites of Beijing area for the three sampling dates

B} Family il Species WP EJE Species abundanc
WEF} Unionidae BTG Sinanodonta woodiana +
B THER I Nodularia douglasiae +
Ji BEIEF} Planorbidae ROE R Hippeutis cantori +
MBEYR Gyraulus convexiusculus +
LYy Bithyniidae LI Parafossarulus striatulus ++++
K AWRIR Alocinma longicornis ++
RERL Plenroseridae TA& K V8 Semisulcospira cancellata ++
IR Physidae RIFMEIR Physella acuta +
BRILEL Sphaeriidae Wi G Pisidium subtruncatum +
HESZIEARL Lymnaeidae HE ME Radix auricularia ++
R ME Radix acuminata +
YIE NI Radix ovata ++
WE % N2 Radix swinhoei +
&% ME Radix plicatula +
HIRE} Viviparidae FTIEHBIR Bellamya quadrata ++
LI IR Bellamya angularia ++++
FUEAMRIR Bellamya purificata +++
HEIBNR Bellamya aeruginosa +44
e 188} Stenothyridae WP T2 Stenothyra glabra +
WA} Cyrenida TR Corbicula fluminea +
[N Corbicula nitens +
TEDUEE Mytildae VBUA Limnoperna fortunei ++
KEIFEL Palaemonidae HZASTBUER Macrobrachium nipponense ++
AN TF IR Palaemonetes sinensis ++
REFEUFRL Atyidae ZViH K EF Neocaridina denticulate +++
SR HKIFEWEAN Neocaridina heteropoda koreana +
HAE3H K MR Neocaridina denticulata sinensis ++++

+ AR RO R AR 5 A R B < 1% (1% ~ <5% 5% ~ <10% F1>10%

+, ++, +++ and ++++ indicated that the corresponding species accounted

2.3 DRFEREEY S
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for <1%, 1% ~<5%, 5% ~<10% and >10% of all species, respectively.
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Table 2 Species number, individual number, density and biomass of shellfish and shrimp

in all the sampling sites of Beijing area for the three sampling dates

FEFR Index

W e ]

Sampling time

PIRn L il AERE A i R/ (A - m™

Species number Individual number Biomass/ (g - m™2) Density
6 J1 June 2.16+1.62 22.94+57.15 14.70+37.41 22.94+57.15
8 J1 August 3.20+2.58 46.43+148.20 15.50+33.20 46.43+148.20

10 A October 2.88+2.21 16.76+36.10 18.63+45.24 16.76+36.10
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Fig.2 Biodiversity of shellfish and shrimp in all the sampling sites of Beijing area for the three sampling dates
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Fig.3 Distribution of the invasive golden mussel Limnoperna fortunei in the Yuyuantan west lake

and Longtanzha sampling sites of Beijing area
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