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Fig.1 Location of study area in the Yangtze River estuary and
its adjacent waters
Trawl sites of invertebrates are in the box area.
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F1 REKIOREBEBEHLEENIHEREBAXNEZEELAR)
Tab.1 Invertebrate species and its index of relative importance(IRI) in the Yangtze River estuary and
its adjacent waters during autumn

species code year
2009 2010 2011
Mollusca
Veneroida
Solenidae
Solen strictus Sost 0.09
Mesogastropoda
Naticidae
Eunaticina papilla Eupa 0.11
Neogastropoda
Terebridae
Terebra koreana Teko 1.05
Octopoda
Octopodidae
Octopus ocellatus Ococ 15.96 1.17
Octopus variabilis Ocva 7.82
Argonautidae
Argonauta hians Arhi 0.33
Enoploteuthidae
Ommastrephidae
Todarodes pacificus Topa 1.97
Loliginidae
Loligo japonica Loja 784.54 2325.09* 3357.13*
Sepioidea
Sepiolidae
Euprymna morsei Eumo 0.14 12.44
Sepiola birostrat Sebi 1.37
Sepiidae
Sepiella maindroni Sema 39.34 1.64
Arthropoda
Decapoda
Penaeidae
Metapenaeus joyneri Mejo 2.92
Trachypenaeus curvirostris Trcu 2575.21%* 9914.67* 8210.39*
Solenocera crassicornis Socr 157.42 1.26 0.79
Penaeus monodon Pemo 0.73
Alphidae
Alpheus japonicas Alja 0.38
Hippolytidae
Hippolysmata vittata Hivi 230.73
Palaemonidae

Palaemon gravieri Pagr 98.69
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1 tab.1 continued
specics code dominance, IRI
2009 2010 2011
Portunidae
Ovalipes punctatus Ovpu 1.73 1263.26*
Portunus trituberculatus Potr 9652.71* 666.67 445.56
Portunus sanguinolentus Posa 1165.46%* 662.89
1% Charybdis japonica Chja 1.32 0.40 49.78
I Charybdis bimaculata Chbi 304.59 1507.07* 1942.45%*
I Charybdis feriatus Chfe 0.11
Stomatopoda
Squillidae
Oratosquilla oratoria Oror 390.09 0.04 112.68

.k

Note: * represents dominant species.
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Fig.2 The individual and biomass density of invertebrates in the
Yangtze River estuary and its adjacent waters during autumn
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Tab. 2 Diversity of invertebrate community in the Yangtze River estuary and its adjacent waters during autumn

Margalef Shannon—Wiener Pielou
Species richness, D Shannon—Wiener index, H' Pielou evenness index, J'
e min max x £SE min max x £SE min max x £SE
2009 0.2 1.56 0.89+0.09° 0.5 1.17 1.07+0.10° 0.42 0.98 0.68+0.04°
2010 0.28 1.06 0.55+0.07° 0.02 1.2 0.59 +0.08" 0.02 0.87 0.38+0.05°
2011 0.14 0.92 0.51 +£0.06° 0.26 1.55 1.01+0.10° 0.24 0.83 0.61£0.04*
(P<0.05).

Note: Different letters in the same column indicate that differences are significant (P<0.05).
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R3 BEKIOREBEEELEHENIEGIA TWINSPAN 5348
Tab.3 TWINSPAN grouping of the stations in the Yangtze River estuary and its adjacent waters during autumn

TWINSPAN station
TWINSPAN grouping 1 the first group 2 the second group
2009 13
2009 2 3 4 6 7 8 14 19 20 26

2010 19 20 26 46 47
27 33 34 43

i i 2001 3 7 8 13 14 19 20 26 27
station grouping 2000 3 7 13 14 27 34 45 48 49
34 41 42 43 44
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Fig.3 RDA ordination of invertebrate community in the Yangtze River estuary and its adjacent waters during autumn
a. Stations; b.Species; T-b: bottom temperature; S-s: surface salinity. The explanation for the code of species are shown in tab.1.
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Invertebrate community characteristics and their relationship with
environmental factors in the Yangtze River estuary in autumn
2009-2011

XU Yong" % XIAN Weiwei', LI Wenlong'

1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sci-
ences, Qingdao 266071, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Invertebrates play an important role as a fishery resource. Catches of finfish have declined in recent years,
yet invertebrate catches have continued to increase. However, little research has been done on the invertebrate commu-
nity in the Yangtze River estuary and its adjacent waters. In this study, the characteristics of the invertebrate community
dynamics in the Yangtze River estuary and its adjacent waters (30°45-32°N and 122°30'-123°30'E) were investigated
based on data collected from fishery surveys conducted in autumn 2009-2011. The relationships between the spatial and
temporal variations in the invertebrate community and related environmental factors were also analyzed. The results
indicate that 25 invertebrate species (14 crustaceans and 11 mollusks) were caught, and they belonged to 8 orders and
15 families, which was well below the number of invertebrates captured in the 1980s (31 species). The species replace-
ment rates (R) from 2009 to 2010 and 2010 to 2011 were > 50%, indicating species succession and declining inverte-
brate community stability. The dominant invertebrate species in the community were Portunus trituberculatus,
Trachypenaeus curvirostris, Loligo japonica, and Charybdis bimaculata, and they presented a succession phenomenon
during autumn 2009-2011. The individual and biomass densities of the invertebrate community showed an increasing
trend with minimum values in 2009 (4.57 kN/km? and 185.52 kg/km?, respectively) and maximum values in 2011
(73.46 kKN/km® and 233.11 kg/km?, respectively). The significant interannual variations (P<0.05) in invertebrate species
diversity (Species richness, Shannon—Wiener index, and Pielou evenness) were lower in the estuary than those in
Laizhou and Jiaozhou Bays. The invertebrate species were classified into two assemblages based on a two-way indica-
tor species analysis, which showed clear interannual variations in the community. A redundancy analysis clarified that
surface salinity and bottom temperature were the major factors affecting the invertebrate assemblage structure. In con-
clusion, the variations in invertebrate community structure were embodied in the alteration of dominant species and
diversity during autumn 2009-2011, and temperature and salinity were the primary limiting factors driving the spatial
and temporal variations in the invertebrate community in the Yangtze River estuary and its adjacent waters.

Key words: invertebrate; community structure; environmental factor; Yangtze River estuary
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