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B, A = BTG E 4K 2 25 km,6 ~ 10
SRR A AR R W B s R B, U ok
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TEA R B s T VAT B, U A 2 7 10 34 26, T
B2 36 km, 16 ~20 SAF g0 Ai AEG L T BL o
) £ 85 A 1 2 A 5% YT BT TR U M B R £, £
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Fig.1 Distribution of sampling stations in Chuhe River
1.2 S Iy= (N, +W.) xF, x10* (1)
1.2.1 éE%E%’@E? ﬁq:‘:]]mﬂﬂﬁzﬁXﬂ’ﬁ%‘fﬁfﬂbﬁ;Ni ﬂ{l%tﬂ:@ﬂ@%
P RSB RS A Oy 2 R AR B SR A A E, % s W, B O R AR T

mRAEAE 3 PSR SRR AN
RO R 2 R R 40 D5 kB TR AT K 8 £ 2 4
NAETE Z R R TR AR S
455 206, MARTA ST B IrE BV T 2
W B RAR /N T 24 em (R Dy /AL
W 0 e TR A A A A 22 5 o Sy o
FE T EMIEREAE,
1.2.2 R F

028 O Ao ) AR Xt T S K (index
of relative importance , IRT) #E473R AL, AN

R E T, %o s F, AR i R R B
SRS E T, % .

¥ IRI=500 (4 Fh e R, 100 <RI <
500 [ Fh E S E TLAN, 10 < IRT < 100 {4
BBl TRT < 10 B e g/ A
1.2.3 W2 REERR L

1 28 Yy P 2 FEPE 1S UL §E Shannon-Weiner
ZREPESS S (H) Y Wilhm F2 5 BB (H) VY
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H= - YPInP, (2)

(3)
(4)
c=1 —iipf (5)
AP, R EREE A | AR Tl
EIBARE LB W AR B A W
NS L AR R S AR T A BRI R AL
K LA E 7 2250 1 (One-way  analysis of
variance , ANOVA ) X Jff 3J ) B ik e Jot 4 ) b 4
T SR AR X I R] 1) 22 S AT KL 98 o0 A, o 22 5
B3, Mgt AT TUKEY ZH LE, #IH] SPSS
24. 0 HATRAR G 3 HT o

s
H' = —;(W/W)ln( W./W)
E =H/InS

2 4k

2.1 ¥FPZERY

HORGEHARY) 20. 05 kg, 31 12 037 )2, £
45 FhRIET 6 H 13 BE36 J/ (3R 1), sk
LIRS H ( Cypriniformes ) 28y £ (£ 1), 4k 25
J& 30 Fh, &5 B R R 55. 56% ; BEIE H iR 5L
et AT R R VAR ) TP A AR, 23 R
REC RN BT Y 78, 12% F1 82.49% ., i JE H
( Perciformes ) {35 E R 2,1 613 B, JG&E N
4.60 kg, 73l &5 WAk By SRR R AR
13.40% F11 2. 30% ; #8 figi H ( Clupeiformes ) ¥
B e ARBICER N o e, SO 2. 17%

1 AT B R FOAE R N A SR
Tab.1 Species composition and ecological guilds of fish community in Chuhe River
A A
WFf Species Ecological guilds YyFh Species Ecological guilds
FH MH DR FH MH DR
7% H Clupeiformes 2% Bl Paracheilognathu shimantegus * 0 SF U
izl Engraulidae E RS Rhodeus ocellatus ™ De SF U
J115% Coilia nasus ™ ¢ RS U rhAe gt Rhodeus sinensis * (0] SF D
#8865 F Anguilliformes A} Cobitidae
B AR, Anguillidae APk Cobitis sinensis * [0) SF D
H A8/ Anguilla japonica C SF U ek Misgurnus anguillicaudatus * 0 SF D
2 H Cypriniformes KIEEN Ve Paramisgurnus dabryanus [0} SF D
#F} Cyprinidae filiJ H Siluriformes
TRHREE Squaliobarbus curriculus O SF U %%} Bagridae
SHMERH Culter alburnus C SF U Wit Pseudobagrus fulvidraco 0 SF D
JKKHA Culter dabryi C SF L FLIGTE R Pelteobagrus vachelli 0 SF D
St Culter monggolicus C SF U FEE Bt Pelteobaggrus nitidus ™ (6] SF D
LTHEF BN Cultrichthys erythropterus ¢ SF U FEAUEE Pseudobagrus tenuis 0 SF D
D&% Hemiculter bleekeri ™ (0] SF U fit Bl Siluridae
% Hemiculterleucis culus™ 0O SF U il Silurus asotus C SF D
A3k fj Megalobrama amblycephala H SF L | %l 1 H Beloniformes
fifi Parabramis pekinensis H SF L #i% A} Hemirhamphidae
(Ll Pseudobrama simoni ™ 0O SF L [6] N % Hyporhamphus intermedius * C RS U
434 Xenocypris argentea H SF L i/ H Perciformes
fig Hypophthalmichthys molitrix O RL U #igFl Serranidae
WeAE A Abbottina rivularis * 0 SF D % Siniperca chuatsi C SF D
ety Hemibarbus maculatus ™ C SF L H #%8} Channidae
) filfmst) Paracanthobrama guichenoti * 0O SF U 5% Channa argus C SF D
it Pseudorasbo raparva * [0} SF U Vb AL Odontobutidae
MAEMR Sarcocheilichthys nigripinnis O SF D VoY Odontobutis obacurus * C SF D
Iig#t) Saurogobio dabryi* O SF L INEE B AT Micropercops swinhonis * (0] SF L
Kbty Saurogobio dumerili * [0} SF L WRFE 1 B) Gobiidae
4R8f Squalidus argentatus ™ 0O SF L T-BEWIHFFE 1 Rhinogobius giurinus * C RS D
#Y Carassius auratus De SF L 3} R} Belontiidae
8 Cyprinus carpio O SF D J& 3} Macropodus ocellatus * 0 SF L
M7 Acheilognathus chankaensis * De SF U Hill#R} Mastacembelidae
B2 0ifi Acheilognathus taenianalis * 0O SF U FrAE JillBk Mastacembelus aculeatus C SF D

T e /NS FH. &k O. A& HOM A De. UERYE; C ARYE; DROWEIKE; U b B2 LT /E; DRE; MH. [

Wed ks RL. et 5 SE. oK g fa s RS. VLI .

Notes ; #* . Small fish; FH. Feeding habits; O. Omnivore; H. Herbivore; De. Detritivore; C. Carnivore; DR. Depth range; U. Upper; L. Lower; D.
Demersal; MH. Migratory habits; RL. River-Lake migratory; SF. Sedentary fish; RS. River-Sea migratory.
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0.01% F10.03% (£ 2) o R 4] U B
VT2 BRI/ T 24 em /NI £ A 25
Al BRI 55.56% (K 1), =0 L4 4
MBILA FiA 18 B, (W) Al R 1B 3% 22 7

(P <0.001) , Horp B Bede 2y 34 B, il BOR
2,32 Bl R B/, O 26 B, A F IR M
FeW B0 g 36 R 37 B Hrp AT R 28
Fifi

R2 BKEERYTH BEMREFT S

Tab.2 Percentage of fish species, quantity and mass in Chuhe River

25 Category A E Number/ % & Quantity/ % Jii 5 Mass/ %
f#8J% H Cypriniformes 65.22 78.12 82.49
#59F H Perciformes 17.39 13.40 2.30
i H Siluriformes 10.87 8.07 14.97
%t £t H Beloniformes 2.17 0.30 0.10
7 H Clupeiformes 2.17 0.11 0.11
84 F Anguilliformes 2.17 0.01 0.03

2.2 EFRHE

PAAK IR A E P 2R i 22, 33T 41 F,
T EIFIEC 89. 13% , YL F it £ 2 (R 4
FUGE 1 A, BT L3 S T B, Y i
PEABZE 2 B, AN R B ol i 28 7 £ R b 4
WEFRAEZE (P =0.10), MBERZHE, AL
KIRZ I G A 21 B, LR TR

35 BR%W Lai’an River
BIEWA Qingliu River
30 8 _FJ#B Upstream

Fi#B Downstream

25

20

15

Y% Numbers

10

| L. BV _
RIEHC  Zedrito

M B kDo LU R JRED

IR 53 54 13 112 Fife, A [Rl] B ) —
MEKIZR AR MR F 2R (P =
0.33) ; WERE IR, P K B 0.2 LR B PN
PEE T T, 5 B Rh AL 63. 04% s FE R R R
02 Fofr, BT L T U T B, AN [ TR B[]
— AR AR AR LR EER (P =
0.03) , WWHE 2,

777

A Z
JBBIRS, NERIRL

H A2 Ecological guilds

2 BAKEERESKE
Fig.2 Fish ecological guilds in Chuhe River

2.3 AEBHRBE

SR TRTAT 7K S8 £ 2 A X B 4 K
(IRT) fH 5 F 500 1A &8 ( C. auratus) | 88 ( C.
carpio) | ¥ 46 0 (A. rivularis ) F1 ¥ 3 4 ( P.
Sulvidraco )4 B, R0 K AR $ i 38, o 2K
it 30. 07% , 5 BT 68.95% (£ 3) .
IRI 7£ 100 ~ 500 [i] ¥ 5 WAN A 6 i, 5 # UL 4
it Ry 1% 7K A€ J& AW i (P. simoni ) Fl 3 5% 67 (A

taenianalis ) , Y61 5 F (P, nitidus ) FE£L6E 5 fif
(C. erythropterus ) 2y — M & LA, DL R Bl ) (8]
s [ 28 22 5, V& AL 4% 3 Fi,
ATy B, 2 B Dy B I AL
Z—, MBI P G, BB
e il N RE S 8 Tk B2 S T 3 )
B AR B Y AL T B A B X Ay I A A £
R 390
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Tab.3 Composition of dominant fish species in Chuhe River
WFh B Jo it BRI FHXT BB FR 2L
Species Quantity/ % Mass/ % Frequency/ % IRI
) Carassius auratus 14.84 35.68 100. 00 5052.17
fil Cyprinus carpio 0.72 20. 60 66.67 1421.42
WeAbfa Abbottina rivularis 12.39 5.68 47.92 865.99
Wi Pseudobagrus fulvidraco 2.12 6.99 72.92 664. 60
{Llfiks Pseudobrama simoni 1.80 3.20 75.00 374.82
B2 0ifli Acheilognathus taenianalis 3.20 1.50 68.75 323.37
MH67 Acheilognathus chankaensis 3.22 0.81 66.67 268.46
F-BEWIHFFE 1 Rhinogobius giurinus 7.02 1.31 25.00 208.18
FEIFE U Pelteobaggrus nitidus 2.30 1.59 41.67 162.43
LT HBEJREA Cultrichthys erythropterus 1.00 1.42 54.17 130. 80
fit Silurus asotus 0.10 5.16 16.67 87.77
4Ly Rhodeus sinensis 3.37 0.56 20.83 81.88
% Hemiculter leucisculus 1.03 0.79 25.00 45.45
fifiy Parabramis pekinensis 0.08 2.02 12.50 26.24
SUMERH Culter alburnus 0.11 1.21 16.67 21.90
U1 G4 Hemiculter bleekeri 0.53 0.50 20.83 21.42
AR Squalidus argentatus 0.49 0.27 27.08 20. 60
HAEEER Sarcocheilichthys nigripinnis 0.38 0.68 18.75 19.86

2.4 BRAEMEEZHM

TR 7K I AR RE VA R AR AL 20 I T T 2 oF
BETEE(H) SN 4. 92, Shannon-Wiener 540 (H)
2. 22 ARHPESRE(C) D9 0. 19, B 5] FEAR 4K

(E) 0. 18, i a2k Z MK FHEFM/RTL

=, BRI U BE vy, 42 51 BEAIR (H 1Y ] 22
A SRR SRR S () 22 57 5 B
W B FEE K i, H O 2. 185 i T B AR,
H}#2.05, W4,

R4 BAKEELEY T IR
Tab.4 Species diversity in dices of fish communities in Chuhe River
FROE(E e fAk ki35 TR T T 2 B 2
Eigenvalue Total Upstream Downstream  Qingliu river Laian river Spring Winter
AT % C 0.19 0.20 0.25 0.21 0.22 0.25 0.17
ZREETE H 2.22 2.18 2.05 2.06 1.80 1.95 2.23
B8] EIE R E 0.18 0.26 0.22 0.24 0.20 0.17 0.23
Fw R H 4.92 4.67 4.30 3.48 3.28 4.36 4.28
iz ANOSIM 6 56 1] 25 [R 28 0 £ S 5 4% A FUBL Downstream
FORITE I, 45 41« 0 S g PLAT G O gl Jrsreen,
N s s 22 Lai’an River
ﬁf%’f’t(P <0. 05) 9Z<IEJ$TJ Iﬂ@;@ﬁ%ﬁﬁ% Q?ﬂﬁgﬁﬁj Qingliu River
BES,JLFARE(r=0.15) A[F] B E 2 Stress:0. 16
BE S B RLIEMIX B85 (r =0.20) o AR T30l B & © o N
VRSN T H e SR 8 ¢ U B v AT RS - gOS La A
G548 5 FUA T B 1 M 47 7 183 25 53 (P <0..05) S- o
17T LA 9 9 Y] B (W] S v 4t A 22 e AN B3 (P o
>0.05) - iF B HoAl 45 B U B Ok .
22 B T S B R MRS (r =0..25) , S, >

R 5 K B S B R 5 (r = 0. 48) 1
UL B W B e 22 BT 45 JL T 4
B(r<0.25), WE 3,
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TRV 4 F 23 8] 22 S 0 M s, B i B A
B R A A B2 S s A
1153 F (SIMPER ) 73 87 3 18 _E 1 T BERE v 25 44
ZESEI S B TTHR P A (R SRR 1K 90% 19
Fift) , G5 2R I 7 1 R AT B R A s 25 e R 2

x5

FAT 27 B (AN S) , Hor, R BOGHEMUR BEAS
fiy O B, i B o) D | B 2% i,
T AU MR AE 42 BRI ST AR I B
Je i FRL P RT B 7 2 A 22 S 1) e 2 B Tl

BT RRMBEEETEER

Tab.5 Spatial variationof fish community structure in Chuhe River

RSOEN; “FiEEE Downstream vs
- Average abundance F 3B Upstream
Species Fie pwe PR skl il iR
Downstream  Upstream Average Contribution A.ccur.nulatlve
dissimilarity rate/ % contribution rate/%
Y Fth Pelteobaggrus nitidus 3.83 63. 14 4.34 7.95 16. 08
WeAE 8 Abbottina rivularis 32.33 21. 14 3.05 5.60 21.67
FBEWIHEF R £f1 Rhinogobius giurinus 41.00 5. 00 2.67 4.90 26.58
M7 Acheilognathus chankaensis 57.00 34. 86 2. 64 4.83 31.41
L\ Pseudobrama simony 18.33 14.71 2.24 4. 10 35.51
B2 0ifi Acheilognathus taenianalis 32.50 39.43 2.22 4.07 39.57
R 4H Xenocypris argentea 4.00 0 2.15 3.93 43.51
MEENR Sarcocheilichthys nigripinnis 0.17 11.29 2.11 3.86 47.37
% Hemiculter leucisculus 9.17 4.71 1.96 3.60 50.97
D1 G4 Hemiculter bleekeri 5.50 0.43 1.81 3.32 54.29
A% Rhodeus sinensis 30. 17 3.00 1.77 3.24 57.53
il Carassius auratus 26.17 50. 00 1.63 2.99 60. 52
Wit Pseudobagrus fulvidraco 4. 00 5.14 1.58 2.90 63.42
21 B8 A Cultrichthys erythropterus 1.50 4.71 1.57 2.88 66. 31
i}l Cyprinus carpio 1.50 4.86 1.48 2.72 69. 02
4R Squalidus argentatus 1.17 2.71 1.30 2.39 71.41
F i Pseudorasbora parva 3.67 1.29 1.26 2.31 76.05
K HA Culter dabryi 2.00 2.00 1.17 2.15 78.20
52 6A Culter mongolicus 2.50 1.29 1.15 2.11 80. 31
fily Parabramis pekinensis 1.50 0. 86 1.15 2.11 82.41
/N M)t Micropercops swinhonis 0.17 14. 14 0.99 1.82 84.24
Kbty Saurogobio dumerili 0.83 0.57 0.91 1.68 87. 64
SHMEGR Culter alburnus 1.50 0.14 0. 84 1.53 89. 18
JI5% Coilia nasus 0.83 1.00 0.81 1.48 90. 66

3 e
3.1 el B 4E AR IR

HARY LISEIE H 82 5, LRI <
50 g Y/NRLER S | MR AR R T4% (e AR Y)
HEVE B o s T A0 B, X 5 At K JOAH 6 B
Fe GRS TR 1 A Y K 5
TR A ) S SCHRE D AR U A T4
245 Pl 5 A AR PR R ] I AR £ PR 3 XY
37 FohRIFHE TR A e | < fifs PR 3 X1 33 B {H
AR TR LA S 3L A0 O 9T A ] R 94 ] 9
Bl R YRR 7
ISR A 5, T s 5 ] A ) R 3 A5 1 [ A

AR S5 A W S AR S . AR YR A T B 2k
SR, i 5 K VL% W, BT — 5 1 i
EIEINRE, B I, B AT BB K E SR
FhASL , 30 435 7 J1 185 | H 73 988 f 45 Y e ) e 14
Wi, 5 0 A R PO L IR K A
PESIFD 0] S 1 T A A VR S M T
o H M E LU Z YIRSt g gk mear a5t
X 2 PO B f 25 BE VR 45 4 I A 45 R 2
CABRAL 5 45 1 | 258 X 3l 1) £ 34 4 1 5 4h
TR R B S  AS YU 2 3 Fh A 6
B2 b, AR B 15, 56% , AT LI 2T B
PP LE B B, X T BE S I AR AR 4 T AR Y
FAT B T B A K SC S O S A, 9
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A Bl B 0 B B, T B0 A TR R A
AAE R AR Ak, X 5 H: At I 9 R B R R AR B
R B A A B B
NGy 2 BRI R RE A, 3t AT R FLTE B A 4
(SRR 20 RN, IR 4% SR 5 o A ) Bt 4
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Spatial and temporal patterns of fish assemblages in Chuhe River between
Xianghe estuary and Macha River

WANG Yinping', LIU Silei', YANG Yanping', HU Mingi'*, LIU Yan', LIU Kai'*
(1. Scientific Observing and Experimental Station of Fishery Resources and Environment in the Lower Reaches of the Yangize
River, Minisiry of Agriculture, Freshwater Fisheries Research Center, CAFS, Wuxi 214081, Jiangsu, China; 2. National

Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Mastering the distribution of species composition and their abundance of fishes is basic for the
conservation and management of fish diversity. Based on the data collected from Chuhe River in December
2015 and May 2016, we examined how the fish assemblages vary spatially and seasonally in this study area. A
total of 4 798 individuals representing 45 species were collected, a total of 45 fish species belonging to 37
genera, 13 families, and 6 orders were collected during the investigation, with cyprinids accounting for
55.56% of the collected species. One-way ANOVA indicated that there were no significant seasonal
differences in fish diversity , however, notable differences in fish diversity were observed among sampling sites.
Carassius auratus, Cyprinus carpio, Abbottina rivularis, Pseudobagrus fulvidraco, and Pseudobrama simont,
were the dominant species. Omnivorous and detritivore fish species were the most frequent of the four feeding
functional groups, which account for 63.04% of the total, and sedentary fish species (89.13% ) were the
most frequent of the three ecological groups, whereas demersal fishes (45.65% ) were the most frequent of
the three habitat types. Large commercial fishes account for a very small percentage of the whole fishes and
the relative importance index (IRI) value is low. Analysis of species richness and diversity indicated that the
fish diversity of the downstream of Chuhe River was low, with great spatial variation. The species richness and
diversity of the upstream of Chuhe River was high, while the fish species in Qinliu River and Lai’an River
take the second place. Fish species were similar between two seasons, and fish assemblage structures showed
no significant difference between seasons. Variations among different reaches were observed for both fish
species diversity and assemblage structures. Generally, the downstream of the river had relatively lower
species diversity, while those in the upstream were relatively higher. Obviously fish community overlaps,
hardly any separation were observed between seasons, when the spatial variations in fish assemblages among
sections were considered, fish assemblage structures, not species diversity, showed significantly variation.
Fish assemblage structures variation were mainly due to the spatial distribution of some dominant fishes, such
as Carassius auratus, Cyprinus carpio, Abbottina rivularis and Pseudobagrus fulvidraco.

Key words: Chuhe River; community structure; ecological group; feeding functional group
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