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Abstract: A survey of fish community structure was conducted in six sections of the Ili River, China from 2012 to 2019.
The results showed that there were 29 species of fish in the Ili River, most of which are belonging to Cyprinidea. Compared
to the record at the end of the last century, the composition of fish species has changed. Schizothorax argentatus Kessler,
Barbus brachycephaius Kessler, Carassius auratus gibelio (Bloch) , Hypophthalmichthys molitrix ( Cuvier et Valenciennes)
and Misgurnus bipartitus ( Sauvage et Dabry) did not appear in the present survey, especially Schizothorax. argentatus

Kessler , there is no capture record in the fish resource investigation by far. Channa argus ( Cantor) and Silurus meridionalis
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Chen, which were not captured in historical studies, were presented in this study. Totally, the occurrence and number of
alien fishes have increased. According to the analysis of the fish community structure characteristics, there was low diversity
in the Ili River, China. It was significantly different between the main stream and the tributary in fish community structure.
At present, the main alien fishes are Cyprinus carpio Linnaeus, Hemiculter leucisculus ( Basilewsky) and Carassium auratus
(Linnaeus) in the Ili River, China. Using Maximum entropy modelling ( MaxEnt) to predict the potential distribution of C.
carpio, H. leucisculus and C. auratus in the Ili River, and compared with the fish occurrence, it revealed that the potential
distribution was consistent with the actual distribution in C. carpio and H. leucisculus. But C. auratus has spread to the
tributary compared with the potential distribution. The alien fish have strong adaptability, furthermore, the absence of
controlling and prevention at the beginning of their introduction, made the size of their population and habitat were growing
larger in the Ili River, which has low fish diversity. The invasion of the alien fishes will introduce a great threat to endemic
fishes. To restrain the spread of alien fish, and maintain the ecological security of the Ili River, China, the life history and
invasive mechanism of the alien fish should be paid a great attention, especially for C. auratus that has undergone niche
drift. The climate and hydrological of the habitat at the upstream tributaries, especially for native fish spawning, feeding and
wintering, should be monitored. The long-term monitoring of fish resources and the changes of fish community structure in
the Ili River is needed. The artificial propagation and releasing of native fish should be taken. Meanwhile, it is necessary to

exercise strict control over the alien fish entrainment with import and export trade or artificial releasing.

Key Words: the Ili River; Maximum Entropy modelling; native fish; ecological security
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Fig.1 The sampling sites in Ili River, China
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Table 1 Fish species in Ili River, China

432 Taxon

KA, Sampling sites

S1

52

S3

S4

S5

S6

— . #53J% H ACIPENSERIFORMES

3%} Acipenseridae

#5J8 Acipenser Linnaeus

(1) ¥ 4T Acipenser nudiveniris Lovetzky

—. #:JF H SALMONIFORMES.

fe: B} Salmonidae

KL JE Oncorhynchus Linnaeus

(2) WLE5 Oncorhynchus mykiss Walbaum

= f¥% H CYPRINIFORMES

##A] Cyprinidae

WKt J& Abramis Cuvier

(3) WKfi Abramis brama Berg

#401J& Ctenopharyngodon Steindachner

(4) %Al Ctenopharyngodon idellus ( Cuvier et Valenciennes)
)& Phoxinus Agassiz

(5) % RA#% Phoxinus brachyurus Berg

e a8 Leuciscus Cuvier

(6) WLNIRHER fi1. Leuciscus baicalensis ( Dybowski)
AR Aspius Agassiz

(7) FrAY 1 Aspius aspius ( Linnaeus)

% & Hemiculier Bleeker

(8) % Hemiculter leucisculus ( Basilewsky)

1565 J# Rhodeus Agassiz

(9) Hp1EEERY Rhodeus sinensis Gunther

HHAA& Pseudorasbora Bleeker

(10) Z 1 Pseudorasbora parva ( Temminck et Schlegel )
R AE )& Abbottina Jordan et Fowler

(11) BEAE 1 Abbottina rivularis (Basilewsky)
4N 4 )8 Schizothorax Heckel

(12) BHBLZUE 1 Schizothorax pseudaksaiensis Herzenstein
HJ§ )& Diptychus Steindachner

(13) BEFJE 4 Diptychus maculatus Steindachner
MEEAJE Cymnodiptychus Herzenstein

(14) FrsR EJF 0 Gymnodiptychus dybowskii (Kessler)
#8)8 Cyprinus Linnaeus

(15) #8 Cyprinus carpio Linnaeus

))& Carassius Jarocki

(16) 1 Carassius auratus ( Linnaeus )

#F} Cobitidae

UH)E Barbatula Linck

(17) BEJE AU Barbatula labiata (Kessler)

T JEH)R Triplophysa Rendahl
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2%

432& Taxon

RAE R, Sampling sites

S1 S2 S3 S4 S5

S6

(18) HiiEt i ik Triplophysa strauchii ( Kessler)
(19) Wi R 58 T. stoliczkae (Steindachner)
(20) B R T. dorsalis (Kessler)

Y f57% H SILURIFORMES

5B} Siluridae

fifi J& Silurus Linnaeus

(21) K F)5 Silurus meridionalis Chen

(22) BRff S. glanis Linnaeus

T B H CYPRINODONTIFORMES

##Fl Cyprinodontidae

H B Oryzias Jordan et Snyder

(23) # 8 Oryzias latipes Temminck et Schlegel
N\ B5E H PERCIFORMES

iR} Percidae

fifi J& Perca Linnaeus

(24) AL Perca schrenki Kessler

¥21iyiJ& Lucioperca Cuvier et Valenciennes
(25) ¥4 Lucioperca lucioperca ( Linnaeus)
JEUA} Eleotridae

) aJE Hypseleotris Gill

(26) B ¥ 8 Hypseleotris swinhonis ( Gunther)
IR AEL Gobiidae

Wi 0 )& Crenogobius Gill

(27) ¥ ER AL £ Ctenogobius brunneus ( Temminck et Schlegel )

(28) P AR S C. cliffordpopei (Nichols)
fii%} Channidae

fit}% Channa (Scopoli, 1777)

(29) & Channa argus ( Cantor)

A Total

+ + + +

+ + + +

+ + +
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Sl
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27| e SRR

LB Diversity index

S1 S2 S3 S4 S5
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Fig.2 Diversity index of fish community in Ili River, China
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Fig.3 The cluster of fish community in Ili River, China
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Table 2 The dominant Fish of each sampling site in Ili River

Tk KW Sampling sites

Species s1 S2 S3 S4 S5 S6
AFTEIK T. dorsalis (Kessler) 17.87

Wi R RSk 7. stoliczkae ( Steindachner) 22.73 10.29 34.15

AL 10 S. pseudaksaiensis Herzenstein 13.35 44.83

HIRMEF M G. dybowskii (Kessler) 39.47 34.94 23.53 46.19 17.24

B JEH T, strauchii (Kessler) 36.00 25.00 46.08 16.22 10.34

& H. leucisculus ( Basilewsky) 61.76
# C. carpio Linnaeus 12.90

2.4 HPRAISHIEEETIE

AR FFN 53 B, WA ZE P TP HP R 0 2R DAL R Wi Be iy L sifh . BRIt Ab B AR A AL 3T (H R
Hop A EILP 3w AR IER 6 A RAEWTT , 2% I8 BN EI A AMZPE LK Sa 3 AT i) 2R e f AL
PR A R AT O3 BT, IO R B 19 AR U A B (3 3) A S AR R AR Al 1 A8 B (AR X AERE
KA ZE AR AR B (IR R 215 M8 Ak Rk B 1 2= 0 MR8 A 55 ) RN o PR B 28 1 (5% 221 1R e
7R K AR ) IR AR AR, R R BRI XF 3 Fh A £ 28 (938 2B M X E A 3

FIH 7R TAEERF ith £k (ROC, Receiver Operating characteristic Curve ) SR PEA A TR TR0 A RS BE . ROC
MR AR B P A R AR R, BRIV BARBR BTIE LA T2, 24 ROC BEASPEANR B 45 2R 1, ROC 2 T AR
R, Bl AUC (Area Under Curve ) BB, 27 )b 7 A Al 25 BB AL A, B384 5 A3 1) R S P BR A
RITUIMACR MG F H1 T AUC (EANSZ BB ROHPPAN 25 51 L

R3I EYKBLE

Table 3 Environmental variables

{73 Variable code A Variable type
Alt MK Elevation of the site
Biol A4S Annual mean temperature
Bio2 B 2% A 1 Mean diurnal range: mean of monthly (max temp-min temp)
Bio3 ZEIRPE Tsothermality; ( Bio2/ Bio7) x100
Bio4 T 2215 284k Temperature seasonality ( standard deviationx100)
Bio5 % A e ¥ Maximum temperature of warmest month
Bio6 ¥ A e fIGEE Minimum temperature of coldest month
Bio7 TR BE 447 Bh VRl Temperature annual range ( Bio5—Bio6)
Bio8 F I 25 R Mean temperature of wettest quarter
Bio9 T R2ZEYF 4R E Mean temperature of driest quarter
Biol0 B 2= 34 E Mean temperature of warmest quarter
Bioll R Z R E Mean temperature of coldest quarter
Biol2 AEME 7K i Annual precipitation
Biol3 F i H BT Precipitation of wettest month
Biol4 fe T4 A B# TR & Precipitation of driest month
Biol5 BN A Precipitation seasonality ( coefficient of variation)
Biol6 B I8 2 [ T B Precipitation of wettest quarter
Biol7 B TR 25 W B Precipitation of driest quarter
Biol8 B2 4R Precipitation of warmest quarter
Biol9 ISR Precipitation of coldest quarter
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Fig.4 The results of the potential habitat prediction of C. carpio, H. leucisculus and C. auratus in Ili River, China
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