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Fig.1 Schematic diagram of sampling sections of five artificial backbone rivers in Shanghai
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Fig. 2 Composition of number of fish family/genus/species of
five artificial backbone rivers in Shanghai

i F}(Cyprinidae) H 39F, 5 LA EH165%;
Fl(Bagridae)3#, 155%; #f{F}(Cobitidae). HFjE fE}
(Gobiidae). ffiF}(Mugilidae)#B N2, % 153.33%;
fiz £l(Engraulidae). fifi£}(Siluridae). £} (Ictaluri-
dae). & fiffaFl(Synbranchidae). #£}(Moronidae).
ISR (Odontobutidae). %%} (Channidae). #3F}
(Sparidae). 4 %% fAFl(Scatophagidae). #Fl(Cal-
lionymidae)~ fif#t(Hemirhamphidae)F1#& i Fk(An-
guillidae) % 1F, 435l & J) 6% (Coilia nasus)~ fifi(Si-
lurus asotus)~ B pi X Mil(Ictalurus punetaus)~ ¥
fi& (Monopterus albus)~ " E 1L (Lateolabrax ma-
culatus)~ )13 JEEE(Odontobutis potamophila)-
568 (Channidae argus)~ 2R (Acantho pagrus)-
S (Scato phagusargus)~ Tl (Callionymus
olidus) 8 N §(Hyporhamphus intermedius) 1 H A
fi2fifi(Anguilla japonica).
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Fig. 3 Ecological types of fish species of five artificial backbone
rivers in Shanghai

a B bR VE SIE; c AR B dAl K2
a. feeding habits; b. life habits; c. body type; d. habit characteristics
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Tab. 1 Dominant and common fish species of five artificial backbone rivers in Shanghai

K Species b EA 70 KA st IR
ianpu River Chuanyang River Dazhi River Jinhui River Longquan River

J185% Coilia nasus 2508.02 1582.43 1289.77 1725.13 3711.62
Blti Pseudobrama simoni 212.35 6951.92 3870.9 2176.19 4459.97
)l Carassius auratus 10114.45 1580.53 1047.86 4611.11 376.61
4& Hemiculter leucisculus 1098.46 669.49 2604.41 761.85 2324.39
KUg#7 Acheilognathus macropterus 111.81 393.19 2811.29 1596.79 639.16
IS ICHH Culter dabryi 176.77 194.29 1387.05 787.77 1515.21
FAMERN Culter alburnus 341.47 325.33 914.13 882.36 1318.49
e H Pelteobagrus nitidus 916.34 130.18 245.96 237.54
8 Cyprinus carpio 298.91 404.2
fify Parabramis pekinensis 688.7 212.86
W IK4& Hemiculter bleekeri 502.59 464.91 101.83 1114.31
HEAEE Lateolabrax maculatus 188.02 165.78
WA Pelteobagrus fulvidraco 100.44 606.87 319.56
168 Hemibarbus maculatus 432.58
1§ Mugil cephalus 286 1156.7
B 5 XA Ictalurus punetaus 130.99
Vel Misgurnus anguillicaudatus 248.83 534.24
[F Wt Distoechodon tumirostris 127.94
548 Channidae argus 107.02
it Culter mongolicus 176.29 131.27

VE: 2 AL NZZTIRI<I000 A0S, K5 H B AR BUE

Note: The blank spaces in the table are species of IRI<100, and not list specific values
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Tab. 2 Species diversity indices of five artificial backbone rivers
in Shanghai (mean+SE)

T LIRS

River Species J D ¢
&I

Jinhui River 27  2.18+0.08 0.75+0.02 3.25+0.12 0.82+0.04
e R

Longquan 24 2.12+0.29 0.73+0.13 2.94+0.36 0.83+0.06
River

VE T

Dianpu River 32 1.32+0.56 0.46+0.18 2.36+0.82 0.56+0.24
)i

Chuanyang 36  1.87+0.27 0.64+0.11 3.09+0.56 0.73+0.11
River

KB

Dazhi River 34 2.09+£0.15 0.72+0.07 3.10+0.42 0.82+0.05
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s ANEZEIE S X
Tab. 3 pfc (below diagonal) and By (above diagonal) diversity of
five artificial backbone rivers in Shanghai
o B JURE VelE B AT
oL Jinhui Longquan Dianpu Chuanyang Dazhi
River River River River River

River
&L
Jinhui River
YRS
Longquan 9.00 32.36 37.30 34.79
River
VE
Dianpu 13.00 11.50 38.19 37.89
River
)]

Chuanyang 13.50 16.50 13.00 40.53
River
i
Dazhi River

27.58 34.16 36.80 34.44

11.00 14.00 14.50 17.00
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Fig. 4 ABC curves and W values of fish community of five artificial backbone rivers in Shanghai
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Fig. 5 Changes of fish species of five artificial backbone rivers in Fig. 6 The clustering plot and NMDS plot of fish community of
Shanghai five artificial backbone rivers in Shanghai

F4 LBSEFTALMRE XA FHRUEARR D TR Z M & 90% L _EHFFEM
Tab. 4 The species for different community group average similarity (dissimilarity) contribution rate that accounted for over 90% of five
artificial backbone rivers in Shanghai

SERIARBLIE DIHRZE Average similarity (%) SEEIAR S TTRREE Average dissimilarity (%)

& Species

I I il [—1 [ —III I—Im
% Hemiculter leucisculus 42.02 16.78 4.22 11.02 13.95 9.98
JI85% Coilia nasus 17.30 11.77 18.61 18.07 14.72 7.12
)l Carassius auratus 14.21 4.02 21.88 6.70 14.90 18.37
KAghT Acheilognathus macropterus 10.82 14.01 11.37 10.48 8.45
Blfi Pseudobrama simoni 5.41 23.52 27.84 14.64 17.29 18.79
FUMEEL Culter alburnus 2.47 7.27 3.45 3.89 1.45 3.52
IECHHA Culter dabryi 8.82 4.67 7.96 2.81 5.59
WK% Hemiculter bleekeri 4.02 3.86 1.96 3.73
WeFETEF Pelteobagrus nitidus 4.34 2.81 3.36 4.34
ettt Misgurnus anguillicaudatu 3.50 3.19
i Cyprinus carpio 2.69 3.28 3.81
MYF Acheilognathus chankaens 3.13 2.61
81 Culter mongolicus 2.30 1.95
W Pelteobagrus fulvidraco 1.73 1.89
1§ Mugil cephalus 1.41
UE Toxabramis swinhonis 1.40
Vel Misgurnus anguillicaudatus 2.49
fify Parabramis pekinensis 1.51
Mt Total 92.23 90.21 91.2 90.29 91.25 90.29
“F#){E Average value 37.99 50.77 42.68 54.97 66.81 58.64

T R PE A A AN T HT90% Y H A A FY, AR5 H BAREUE

Note: The blank spaces in the table are species that not in the top 90%, and not list specific values
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Fig. 7 Correlation between fish community structure and population density of five artificial backbone rivers in Shanghai (Data from the

reference [36])
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FISH BACKGROUND INVESTIGATION AND COMMUNITY STRUCTURE
ANALYSIS OF FIVE BACKBONE ARTIFICIAL RIVERS IN SHANGHAI

CHEN Zhen-Feng', TANG Wen-Qiao"’, ZHAO Zhen-Guan', ZHANG Yan-Yan', GONG Long’, TANG Zhen',
ZHANG Ya"’, GUO Hong-Yi", LIU Dong"’ and YANG Jin-Quan"’

(1. Shanghai Universities Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai Ocean University, Shanghai
201306, China; 2. Shanghai Municipal Bureau of Ecology and Environment, Shanghai 200003, China; 3. Key Laboratory of
Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China)

Abstract: In this study, a total of 13379 fish specimens were collected from 20sections using gill nets in June (summer)
and November (autumn), 2021 to reveal the fish species resources formed in five backbone artificial rivers of Shanghai
Huangpu River in the past half-century. Sixty fish species were identified, belonging to 45 genera, 17 families, and 8
orders, comprising 41 species of Cypriniformes belonging to 28 genera and 2 families, 8 species of Perciformes belong-
ing to 8 genera and 7 families, 2 species of Migratory fish, 8 species of estuarine fish, and freshwater species. There
were 9 dominant species with /R/=1000 in total, and Coilia nasus was the dominant species in all 5 rivers. ABC curve
demonstrated that except for the Jinhui River, small and medium-sized fishes dominated other rivers, and fish com-
munities were severely disturbed. S index and Sy index reflected that the Chuanyang River and the Dazhi River in Pu-
dong had the highest difference in fish composition; the difference in fish composition between the Jinhui River and the
Longquan River in Punan was the least. The 20 sections were divided into three groups; group I (D1 and Z2 sections),
group II (the Jinhui River, the Longquan River, and the Dazhi River except for the Z2 section), and group III (the
Chuanyang River and the Dianpu River except for the D1 section). Pseudobrama simony, Coilia nasus, Carassius
auratus, and Hemiculter leucisculus were the main diverging species causing the differences in fish community struc-
ture among groups. As suggested in the study, more fish species were preserved in these five artificial backbone tribu-
taries than in the headstream, mainstream, and natural tributaries of the Huangpu River, and population density would
be a crucial reason for the significant spatial differences in fish community structure in these rivers.

Key words: Artificial backbone rivers; Fish species resources; Fish community structure; Spatial differences; Huangpu
River



410

KR R

47 %

Attached table 1
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EBTSRBFALAREERR

Fish list of five artificial backbone rivers in Shanghai

44 Species

sILHE

Jinhui River

e R

Longquan River

VEH

Dianpu River

N
Chuanyang River

KIG
Dazhi River

—## H Clupeiformes
(—)&ER} Engraulidae

1.J)#% Coilia nasus

— 888§ H Anguilliformes
(Z)EBHA Anguillidae

2. H A& 4§ Anguilla japonica
=#87% H Cypriniformes
()%} Cyprinidae

3.3 Mylopharyngodon piceus
4. %8 Ctenopharyngodon idella
5. 7R Squaliobarbus curriculus
6. UM% Toxabramis swinhonis

7.44 Hemiculter leucisculus

8. UL IK#AH. bleckeri

9. 57U B8 Culter alburnus

1018 [REAC. dabryi

1.5 80 C. mongolicus

12933k #A1C. oxycephalus

13. 4168 J5L 81 Cultrichthys erythropterus
1424917 Acheilognathus chankaensis
15. KE&6% A. macropterus

16. %4 A. imberbis

174 Parabramis pekinensis
18."FAE8E T Rhodeus sinensis

19. =R R R. ocellatus
20. 75 B W85 Labeo rohita*

21. 8618 1 Abbottina rivularis

22 {Eff Hemibarbus maculatus

23 il Carassius auratus

24 8 Cyprinus carpio

25 BB B EE C. carpio var. specularis*
265141 Squalidus argentatus

27 4@ i) Saurogobio dabryi

28 KME S, dunerili

29.Wyfif) Rhinogobio typus
30. 2 #lift Pseudorasbora parva
31.4E88 Sarcocheilichthys sinensis
32 . BRAEBLS. nigripinnis
33.fiMegalobrama skolkovii
34.F13k Wi M. amblycephala

35.[@ Wit Distoechodon tumirostris
36. 41 Xenocypris microlepis
37.4RMEX. argentea

3838 RIRX. davidi

39 {6l Pseudobrama simony

+ + + + +

+ o+ + +

+ + + + o+ o+ o+

+ + + + + + o+ o+ + 4

+ o+ o+ o+

+ o+ o+ o+

+ o+ o+ o+

+ + + + + o+

+

+ o+ o+ o+ o+

+ o+ o+ o+ o+

+ o+ o+ o+ o+
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4 Species

SRR

Jinhui River

Longquan River

N
Chuanyang River

VR
Dianpu River

KIRH
Dazhi River

40.1i% Hypophthalmichthys molitrix
415 Aristichthys nobilis
(M)&fFLCobitidae

42 KRR I Paramisgurnus dabryanus
43 etk Misgurnus anguillicaudatus
VY457 B Siluriformes
(F)EER}Bagridae

44 3K Fi 4 Pelteobagrus fulvidraco
45 JCE B P, nitidus

46 KA H P, eupogon
FN)E5FE Siluridae

47 85 Silurus asotus

(-B)EEAL Ictaluridae

48 B 55 X R Ml Ictalurus punctatus*
47 B Mugiliformes

JVLEER Mugilidae

49 i Mugil cephalus

50.4%2 Liza haematocheilus

7NE#Ef H Synbranchiformes
(L&t %l Synbranchidae

51. 3415 Monopterus albus

L& H Perciformes

() #EEFRMoronidae

52. {1 ETE8T Lateolabrax maculatus
()Y 3#E#EFLOdontobutidae
5337 )1 ¥bYEES Odontobutis potamophila
(+)# %} Callionymidae

54 . % Callionymus olidus
(+=)t&R}Channidae

55. %8 Channa argus
(+I)4F 2 £ $k Gobiidae

56.F BRYIMR g £ Rhinogobius giurinus

+ + + +
+ +

5742 FRIR U 8 1. Odontamblyopus lacepedii + +

(+H)##} Sparidae

58. St Acantho pagrus

(7)) &Pl Scatophagidae
59.&: %% fa.Scato phagus argus
(+-b)y#AHemirhamphidae

60. 18 T 5 Hyporhamphus intermedius

ERE AP L

Note: * Exotic species
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