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Spatial and temporal patterns of stream fish assemblages within Taihu Basin
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Abstract . Identifying the distribution of species composition and their abundance of fishes is basic for the conservation and manage-
ment of fish diversity. Based on the data collected from 57 stream segments within the Taihu Lake Basin during October 2013 and
May 2014, we examined how the stream fish assemblages vary spatially and seasonally in this study area. A total of 5051 individu-
als representing 46 species were collected, among which Cyprinidae fishes are amounted to 26 species. Fish diversity in October
was significantly higher than that in May, and fish assemblage structures also significantly differed seasonally. Significant variations
among different subbasins were observed for both fish species diversity and assemblage structures. The Yanjiang and Zhaoge subba-
sins had relatively lower species diversity, while those in the Nanhe and Tiaoxi subbasins were relatively higher. Assemblage struc-
tures in the Huangpujiang subbasin showed significantly difference from those in the Zhaoge, Tiaoxi and Yanjiang subbasins. When
the spatial variations in fish assemblages among ecoregions were considered, fish assemblage structures, not species diversity,
showed significantly variation between two ecoregions at level-1; while both assemblage structures and species diversity differed sig-
nificantly among four ecoregions at level-2. This among-ecoregion variations in assemblage structures resulted from the spatial distri-
bution of some dominant fishes, such as Hemiculter leucisculus, Carassius auratus and Pseudobrama simoni, and some rare fishes,
such as Zacco platypus, Phoxinus oxycephalus, Oryzias latipes sinensis and Gambusia affinis.
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Fig.1 Fish sampling sites within Taihu Basin
(T and II represented the ecoregions defined at level T and level I, respectively;
1~4 represented the codes of each ecoregion at level I or 1I))

B Z R T 22537 (Multi-way ANOVA) K30 AE 2543 X K 3R 5 287950 1 38 SRR I 5 ), 40 465 Wy
B A REON 1. i R IEASTERN 5 28 561 X A AR B B EAT 1 Mg (ot 1) . TR 028 ZREMEAFTE AR
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Tab.1 Species composition, frequency of occurrence, relative abundance and index of
relative importance of fish collected from the Taihu Basin
H B Fif P/%  F/%  IRI
##7% B Cypriniformes ##%] Cyprinidae SUYEEA Culter ilishaeformis 030 7.89 237
SEERHEA C. dabryi 0.10 3.51 0.35
S i Acheilognathus barbatulus 0.57 5.26 2.99
BEZH7 A. taenianalis 6.28 38.60 242.41
il Cyprinus carpio 0.77 16.67 12.84
il Carassius auratus 17.58 76.32 1341.71
45 Hemiculter leucisculus 16.87 65.79 1109.88
L1 GE RN Cultrichthys erythropterus 1.74  23.68 41.20
T /IME) Microphysogobio fukiensis 0.12 3.51 0.42
Igfe EL/INBEE) M. chengsiensis 0.02 0.88 0.02
PRAEBHER Sarcocheilichthys nigripinnis 0.30 8.77 2.63
AEHR S, sinensis 0.02 0.88  0.02
FRf Paracheilognathus imberbis 0.61 439  2.68
F Wit Pseudorasbora parva 3.03 42.11 127.59
elff Pseudobrama simoni 14.31 53.51 765.73
LA Abbottina rivularis 3.31  28.95 95.82
FEIERE Zacco platypus 3.25 439 14.27
I, 401 Opsariichthys bidens 0.08 1.75 0.14
FA7 B4 Rhodeus lighti 8.99  33.33 299.64
Q3K M5 Phoxinus oxycephalus 0.51 5.26  2.68
R Squalidus argentatus 0.06 2.63 0.16
FEWEIAG Pseudolaubuca engraulis 2.85 10.53 30.01
2 fi fi) Xenocypris microlepis 0.04 1.75 0.07
IRAREE Spualiobarbus Curriculus 0.10 1.75  0.18
fii§ Parabramis pekinensts 0.18 5.26 0.95
&% Cobitidae ALk Lefua costata 0.06 2.63 0.16
Pk Misgurnus anguillicaudatus 1.47 7.90 11.61
T AETEBK Cobitis sinensis 0.18 088 0.16
KBEIEHK C. macrostigma 0.36  0.88 0.32
57 B Perciformes YE4ER] Eleotridae WM Hypseleotris swinhonis 032  7.02 225
rhAE VD YESS Odontobutis sinensis 1.76  20.18 35.52
&85 Channidae L, Channa argus 0.18 6.14 1.11
3} ta 7| Belontiidae [ B2 3} Macropodus chinensis 0.06 1.75 0.11
#RFE £ 7] Gobiidae T-BE MR 5% 8. Rhinogobius giurinus 7.72  31.58 243.80
FlEHF} Mastacembelidae  Hlffk Mastacembelus aculeatus 0.08 3.51 0.28
&5 B Siluriformes 7%} Siluriformes VIR P Pesudobagrus truncatus 0.04 0.88 0.04
I P s P, albomarginatus 0.02 0.88 0.02
R Pelteobagrus fulvidraco 0.12 5.26 0.63
$hSL8E Rl Amblycipitidae 7] [C#E Liobagrus styani 0.02 0.88  0.18
%7 B Cyprinodontiformes %l Cyprinodontidae FAEHF 8 Oryzias latipes sinensis 1.70 6.14  10.44
Ba8Fl Poeciliidae B Gambusia affinis 3.35 13.16 44.09
#£72 H Salmoniformes $R £ %} Salangidae KR Protosalanx hyalocranius 0.08 2.63 0.21
&1t8 £ B Synbranchiformes &8 #} Synbranchidae % i Monoperus albus 0.08 3.51 0.28
&% £ B Beloniformes #5 % Hemiramphidae [8] T % Hemirhamphus intermedius 0.04  0.88 0.35
4T B Clupeiformes #27% Engraulidae KRBT Coilia brachygnathus 0.40 7.02  2.81
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Tab.2 Variations in fish species diversity across seasons,
sub-basins and ecoregions at level I, II based on Multi-way ANOVA

ke LS H'E

=1 7.94% 6.60" 17.19%

KE 4.04 2.98" 3.61*
—YHERBITIX 0.35 2.00 2.09
SRR 3.88" 2.72% 1.41

*

FrP BN FAE; = F s 5110 FE P<0.05 £ P<0.01.

3 KW 5 K R B PR AN AREO H B S

Tab.3 Variation in fish species richness, abundance and H' among five subbasins of Taihu Basin

KR YIREL (Fh) MEE R H'{H

PRIk & 4.20+2.20* 21.10%16.71% 1.51+0.78"
HTTIK & 6.67+1.56" 42.67+27.16" 2.02+0.39*
FHIBEIKR 7.20+6.44" 46.13+35.68" 1.79+0.67*
TR 6.23+2.61* 50.50+41.98" 1.78+0.67*
Tk £ 4.17£2.46* 40.28+53.12% 1.31+0.75"

*

[ —% o A [ NG R R 225 B3 (P<0.05).

R 4 FETAHNE TSR 5 7K Z (8] (T 25 1 1 25 6] A2

Tab.4 Variations in fish assemblage structures across five subbasins based on ANOSIM

KHR PRIRK R RmK &R FHEBRKFR FHHTTK R WK R
PkiEK & 0.08 -0.01 0.31 0.05
MK R ns -0.12 -0.05 0.06
TREIKER ns ns 0.26 0.12
WK R ok ns o 0.21
WK % ns ns # ok

w45 LR RAE, ZE F MR P Al ;ns ., = Fl++ 235183 P>0.05 P<0.05 Fl P<0.01.

S5 AT HUMEDTRRL 4 RS

o3 DX TR A R P 2R 1 2 [ 84k
Tab.5 Variations in fish assemblage structures across
four ecoregions at level 1l based on ANOSIM

THAESAX MK IRWX I4FX 03 WX
111 M IX 0.05 0.17 0.15
112 X ns 0.35 0.23
114 3 [X. * sk 0.09
113 JEIX ok ok ns

# A5 BN RAELZE T MR P {H ns = F1 s 2050 P>0.05,P<

0.05 #1 P<0.01.

A3 9 AT WAL S8 A £ 28 ) Ao R A TR K
HEFRE T 5 A4y, INBESE XA 26 K
RN ST S E PR L E LS
HRT10 A 23 AR TS DX 4 R 2 Bt
M SHI AR B, IR A XE T 5 A i
10 HAKE R AR AN SERE R I, X
FE10 A MR ZRIER R ETE BT R
A 2 P A A L BRI (5 A T
U, [7) i 3 L Ry 2 XU X ) ) £ S )
Bl , MR R ZREMER B TR K
ATE 11T IR IAC RS A R (KR
Ol 4°C) IR ZA K. NI, 26 [ Bk

TE Y BT TE B A SET- R, W] R REA T e 45 SR rh (28 2RV B0 3 M1 s it — 2 k%
FEPERY AL ST MR AT I 1 A
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2 6 SETARMRUE E 43 b A M dT 11 5 12 225 X f0 28 BER 25 0 22 5 1 DB

Tab.6 The species contributing the dissimilarity in fish assemblage structures between two I-ecoregions

7 42 i . :
X et TR O _EM
11 AEAR 2SR % TR/ %
ol 5.15 9.50 7.89 10.88 10.88
116 6.03 6.97 7.86 10.84 21.72
iy 6.13 9.38 7.51 10.36 32.08
-1 Wy T g £ 8.53 1.06 6.41 8.85 40.93
A s g 3.25 4.76 4.91 6.77 47.70
B2 A 0.98 4.09 4.76 6.56 54.26
Ea il 1.13 1.59 3.75 5.18 59.43
HeAE 1.63 1.50 3.51 4.84 64.28
rf A b d i 2.10 0.16 3.43 4.73 69.00
Fo g 4.33 0 2.45 3.39 72.39
21 58 J5 i) 0.43 1.04 2.34 3.23 75.62
aisfn 0.04 2.44 2.30 3.17 78.79
Jes 1.83 0.51 1.86 2.57 81.36
SEIE G 0.02 2.10 1.67 2.30 83.66
rh A 2.13 0.01 1.62 2.23 85.89
i 0.03 0.56 1.47 2.03 87.92
423 i 0.50 0 1.07 1.47 89.40
S LA 0.05 0.26 0.76 1.05 90.44

PR IRE T AES KB TR L.

PRI e A 8 | bt 1 T 5 P 5 6 7K B A PR K K B 189 2 T, R T A 9 B R 7K 3% T 4 7K i 2%
PEARIR] : AR AR SEAE S 2P R B, KWL IR G 748 e e st 140 94 A0 R K B4, Kb T o BE B R A KT
M HAtL K ZR D04 F 7 B 85 FR A KT 5 S A4 D IR 45 Rt — 25 R W VR VIR R 08 37K - de i BT
Yedre " B K FRIE TR KV AR ELR SR 5 08 B KA 35 e Xyl 3 £ 28 ) o 21 Bl e i ) ok A
SN 3R] R A S LR A A I AN ) 7K R ) 0 28 Rk R 1 2 S —— VK R AP K FR Y
SRR G, BT OK 2R S o TR DK R RS Bk AR Al e B0 S P b, At S BETR S5 A T 5, TV VLA
H B AR Al R T A e 3B PR 25 5 BT K AR B S SRR TR A T ROK R 22 R, R 257 T
B DRI LK R ) (RIS A5 . R IR TR OK Z8 b, DA 8 L 1) Rk T 7K 28 D I 4 1) A T80
JKZR T BT ALK 28 0 H R Ui B9 H I K 3R 5 TR TTOK 2R AL 1 2 i At ) 4 1 AN (), B9 V2 K I8
DA B — T ATIR R PO CA SRR TERUE S R G AN TR B s T S 3 T A A
s [ 2 5, B AR AR R B AR VO — 2, (R A W 388 7 SO AE S AR AP AR 22 5 X
W B ] B S LA R [ B e SRR S DRI VR U 5 RV TR B ARE, PR AE R i A
AT T RE X BTV f AR vt o B, DRI BRI VT K R S HAK R BRI S i 22 5.

TAT YL £ S ) W o AL PR B RS B9 23 [0 A1, AS(UBER TTRT 38 9 B K SO A BRAL BRI KA B R IE 45
I SZHEA AKX I HOTE AR | SOURFAE G 5 2 e LR IR 2 DRI R S K DX 1 53 LR AIE T3 1 VR I K L 14
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