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, GPS , J" (Shannon et al, 1963; Piclou,
75% , 1966; Margalef, 1968)
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3 Jjoyneri) (Collichthys lucidus)
IRI ( 1), (IRI>500)
(Amblychaeturichthys hexanema) IRI ,
(Cynoglossus interruptus) (Cynoglossus
F1 KIONER 10 MKREELXENEZMEHE
Tab.1 The values of index of relative importance of the top 10 demersal fish in the sea off Changjiang River estuary
N% W% F% IRI
Amblychaeturichthys hexanema 57.21 20.19 82.35 6374.30
Cynoglossus interruptus 4.68 14.61 47.06 907.61
Cynoglossus joyneri 0.76 16.25 41.18 700.48
Collichthys lucidus 16.45 1.67 29.41 533.09
Chelidonichthys kumu 4.45 2.08 41.18 268.75
Apogon lineatus 0.51 3.92 35.29 156.14
Champsodon snyderi 1.96 3.78 23.53 135.04
fili Erisphex pottii 1.32 291 29.41 124.46
Liparis tanakae 3.19 2.68 17.65 103.69
Coelorinchus multispinulosus 0.93 1.74 29.41 78.54
2.2 60 m
- stll st15-16; ,
NMDS R SIMPROF st9  stl7 ANOSIM
(P<0.05) (Global R=0.442, P=0.002); ,
3 ;
( 2a, b): (R=0.449, P=0.012; R=0.659, P=0.022),
123°E , st3-8  stl0 stl4; (R=0.833, P=0.100)
0- BPE
a b
st10 ENFRE: 0.10
st7 «ia st12
20+ | st8 F
std
—_ st14 S.t15
x 40+ st1
i + s stg @ st
L . ® st16
= st13
@ 60+ st3 9w +
st17
80,
st2
+
100"++++llooo _ N _— R b T
L8 9{»‘;{@%\,\« 2o 6\,@ EREE AN A DA [k i [kl ST ROBIGN
[Vaghvi
2 (a) NMDS (b)
Fig.2 The clustering plot (a) and NMDS plot (b) of demersal fish community in the sea off Changjiang River estuary
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13.09%) (12.38%) i 6.53%) (6.20%)
(Repomucenus virgis) (12.38%) (Coelorinchus multispinulosus) (5.76%);
( 7.20%) # (
(6.84%) (5.91%) ; 6.71%) (5.86%)
# ( (Pseudorhombus pentophthalmus) (5.81%)

%2 RESEBMAAIETBRMRMABIEERMBOTIER 10 ind/km’), FTHE©%)UARRRTHKE (%)
Tab.2 The mean abundance (%10’ ind./km?), contribution (%) and cumulative contribution (%) of the main species in each demersal
fish assemblage and the discriminating species between each pair of assemblages

(%) (%)
Inshore group (IG) :34.09
Amblychaeturichthys hexanema 84.84 58.55 58.55
Chelidonichthys kumu 7.68 10.20 68.76
Cynoglossus joyneri 1.77 9.34 78.09
Collichthys lucidus 43.18 8.46 86.56
Southern-middle group (SMG) :55.62
Amblychaeturichthys hexanema 55.17 25.94 25.94
Cynoglossus interruptus 8.20 16.97 42.90
Aseraggodes kobensis 4.87 13.79 56.70
Apogon lineatus 1.64 11.70 68.39
Champsodon snyderi 1.24 10.52 78.91
Southern-offshore group (SOG) :49.78
Cynoglossus interruptus 27.33 13.09 13.09
Amblychaeturichthys hexanema 179.40 12.38 25.46
# Repomucenus virgis 14.77 12.38 37.84
Coelorinchus multispinulosus 8.34 11.52 49.36
Pseudorhombus pentophthalmus 3.59 10.87 60.23
i Dinematichthys iluocoeteoides 4.17 9.69 69.91
Lepidotrigla alata 1.91 7.68 77.60
fify Minous pusillus 2.28 7.68 85.28
Apogon lineatus 2.56 7.36 92.64
IG & SMG IG SMG 1 73.65
Aseraggodes kobensis 0.00 4.87 7.20 7.20
Cynoglossus interruptus 2.33 8.20 6.84 14.04
Collichthys lucidus 43.18 0.00 5.91 19.95
Apogon lineatus 0.00 1.64 5.65 25.59
Champsodon snyderi 0.00 1.24 5.25 30.85
SMG & SOG SMG SOG :57.30
’@1’%{ Repomucenus virgis 0.21 14.77 6.71 6.71
Amblychaeturichthys hexanema 55.17 179.40 5.86 12.57
Pseudorhombus pentophthalmus 0.00 3.59 5.81 18.39
Champsodon snyderi 1.24 18.78 5.22 23.61
IG & SOG 1G SOG 1 79.15
&l Repomucenus virgis 0.00 14.77 6.53 6.53
Cynoglossus interruptus 2.33 27.33 6.20 12.73

Coelorinchus multispinulosus 0.00 8.34 5.76 18.49
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CCA 4 62.2% fi3f fih)
- 90.6% ( 3) Monte-Carlo (
) C ) )
(F=5.02, P<0.01), CCA
( ) , ;
(
R3 KEREBESHEET CCA S
Tab.3 The CCA of demersal fish and environmental factors
CCAl CCA2 CCA3 CCA4
0.503 0.185 0.149 0.054 1.431
- 0.993 0.908 0.925 0.842
35.1 48.0 58.4 62.2
- 51.2 70.0 85.2 90.6
1.431
0.982
3 — 3
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Fig.4 CCA triplot of demersal fish and environmental factors >
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Apogon lineatus ; AsKo: Aserz/ziggodex kobensis ; (Xu et al, 2005)
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DEMERSAL FISH ASSEMBLAGE CHARACTERISTICS AND THEIR RELATIONSHIP
WITH ENVIRONMENTAL VARIABLES IN THE SEA OFF CHANGJIANG RIVER
ESTUARY

XU Yong"“%®, MALin"%*3, LI Xin-Zheng"?*?, SUN Yue"*®, GONG Lin"?*"?

(1. Department of Marine Organism Taxonomy & Phylogeny, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Laboratory for Marine Biology and Biotechnology,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract To understand the characteristics of the demersal fish assemblage and its relationship with environmental
variables in the sea off Changjiang (Yangtze) River estuary, demersal fish samples were collected in May, 2015, and data
were analyzed using statistical methods including Cluster analysis, Non-metric Multi-dimensional Scaling (NMDS),
ANOSIM, SIMPER, and Canonical Correspondence Analysis (CCA). Totally 58 demersal fish species were identified, of
which Perciformes (21 species) was most diverse, followed by Pleuronectiformes. Amblychaeturichthys hexanema was the
most dominant species. Three demersal fish assemblages were identified: Inshore group, Southern-middle group, and
Southern-offshore group. Most of the species in Southern-middle group and Southern-offshore group were pelagic species
in the East China Sea, which is perhaps because of the influence of the Near-shore Kuroshio Bottom Branch. The number
of species, Margalef richness, Shannon-Wiener diversity and Pielou evenness show an increasing trend from inshore to
offshore. The result indicates that depth was the most significant environmental variables affecting the demersal fish
assemblage. Pelagic species such as Champsodon snyderi, Repomucenus virgis, and Coelorinchus multispinulosus were
positively correlated to depth. Dominant species Amblychaeturichthys hexanema was influenced relatively less by
environment variables measured.

Key words demersal fish; community structure; Changjiang (Yangtze) River estuary; environmental variables
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