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WE AR EHEE/RBATIRE N e A ST R AR, 2016 5 11 A 78 18 /R 384 57 0 4,
RAFRFEREE, TTHREE 4 PRNEE, SZAREEBELEHHTAR. AAELEXREE X
15152, *EBET3HESH 148, it 158, HAFE &%, B EEE4EKARI 820K 7
By 1 RSB AT T ey & R AR B A T 3 A, 2 & 18 # (Pseudorasbora parva) . 1% £ # (Abbottina
rivularis)fn %7 58 & J7 4 (Triplophysa strauchii). #tT Bray-Curtis 10 HFE 30 —E R EQITERE
T, FE 60%AE W AKT B EIRE, A RERIT N LR T 2 4, S REE 50%MHE MK
TR IV AT 4 4, B R AT(CCAVR M, AT o XBERAEMNEETEE T
HiER ., BEE R, ERERAERRYN, HARERTRRN L F XM LMD ks KM
KFFEHn, BrafMmd; a XBHEENEMAL ., XARXT N ZRE A SHETH. KEREFLR

MA Bt b FR ARG, BA-EWSENE.

KA 2k,

thESERE S9324  SCHEAERIDED A

TR BE PR b ER R R S b 5t AR M A —
SR, IR T BT hi A 1L 5 R 1L A AL bR
W EHBAE, 2006), HIFR( E AT 44°02'N~45°23'N
79°53'E~83°53'E Z [H](}KHir, 2004), 4K 252 km,
AR 12506 km®, FR— 4 H A RKI . HRIE B
A8 32 S Ry A i B ] R R AR, g
SCTAUERHE SR (BRI A, 2009), TR/REEhr i
FPE I AR 228 B L BRI RIS B, J e i

BEEEN; WA TF; HAREAA
XEHRS 2095-9869(2019)03-0011-10

A (kA2 %, 2010),

1 TR e A K N R AR 45 G 1 4
FETT, B 255 ) R PR B A b A ELAR A . A
HAER . HAERERENAYE S ROTE R, 2002;
ZEHESE, 2010), MISRIKAEER RGN SIS A,
R 1 YRR 1o R B8 S LAY 2 PR B 2 A Y AR B
[ S D O R 1 72 VA S ) e o A N 7 S
(BKIRAKEE, 2015; #EBEIRSE, 2017), i (B,
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2014), SAEGH I E K - e, 2012) & (i
4 2014) 55, KT RA AR R, &£ZFK
AR BRI 25 AR DLARE o PR C AR, RIS £
BB /D Z AR T BTG S AR E Y
SO, U AT 2 TR T R T I (RO S
2009), TEIRIERLN LA F A KR, A FKE
Feili, FR e L SR L Bl ARSI R
AT ST IR 0 1) TR AT REAS BT I WL 4y £ fa 2
RNRE RS L S 25 ()53 (R E NI AE, 2017).,

HURE R R E R0 250 E O A ol , b4 2
B, MR E A T RIS 4540, 38 T4 2500,
FOL3 Ao 1 R B P T 4% 2 £ R IR R A R0 , RS B
SOGERL T R EELE AL | A3 (A% SR DL R IR B A S
LTI I VEAL |« KGRI & R Kl 55 U5
FE PR LSRR A

1 #REFE
1.1 HHEIZE

AR YR VR A 4 A (v D0 5 M v B L
BT W 0 TS BT R HAS . 5 IsH S

L H O E 4 AW, AR ST, 82,
S3 M1 S4 (Kl 1), JHARE R 2016 4F 11 H .

1.2 EmE&ERSH

1 A T B8R T KT, Sl A TR A4
MIKIZ 2, WARYB R HHEM (20 m x 2 m)Fili
JE(5m = 0.3 mx 0.3 m)ZEAE M, &2 Wrm A
FHHLTE S A, HEM 2 o & RAEWTRYF iR E 2 41
U TOR AR, WAL B S TS 4K 24 h, DL
TH RS RTT R o X U7 SR 4 B AR ) 40 S A T FP S
S R RE O SR A, MR BRI 0 sk, ERA
Tofr A it ol P A8 7R PR [ 2 S e [ S 6 5 0 B A
fFo WA E Mooy ks Ch E Sk BB 4o i
WHME., T8)) (REH, 1998, 2000)., {7 k=
JRAE ) (R K&, 1992)F1 CGErsmaid) ohER
2 BEsh IS BT, 1979; BR#%%, 2012),

{8 Fl WTW Multi 3630 IDS 7K 5t 43 B A I 52 BF 455
K, W N A IR A(DO) . pH. H5%(Res)
FIKIE(T); f#i ] Garmin Orenon 550 il & A 4k 2 4
2R (P B ASCI R G B 5 i SVR A kAR i

B

45°9'0"N

44°51'0"

Daheyanzi River

soary Buir

1 1 1

§. LR
g1 —ARAR
o xEWE
sy~ 0,500 20 30 40K
. 81°37'0" 81°59'0"
1
Fig.1

1.3 HiEAE

M Margalef BUFPEE 1 BEFEE D, BRI
(Shannon-Wiener) Z#E 580 H' LA f& Pielou 2] fE 5
B 3 oy Hr SR 10 A 2R (B RENISE, 2011) 0 1
T AR AN [ Bl 28 B [ A A MR 8] 22 5 AR K, Wilhm
(1968) 42 i, F A=W s 1) 22 FE 1 B i A2 1) g
W, P, AEIESE PR A Y i S R
e, HitE AT

82°21'0" 82°43'0" 83°5'0"E

IR B LT 3 A W T s R

Sampling sections in mainstream of Bortala River, Xinjiang

D=(S-1)/log, N

S
H'=-3 Rlog; R
i=1

J=H'/InS
Krp, SHMIEE, W RHEAHKE(g), PRSI
Tt T 7 R i AR 1 E AR
196 FH] Pinkas A4 AH X HE 238 B (IR T) J B 4% 0%
KA HFP(Young et al, 1998), HIXS BB a0 &k
Y AR, AR R B R = T Y B
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B TIVEBF ST T A 2 A S UL 4B (X5 45, 2017,
PMISREE, 2015; 585855, 2016), HAtH AT
IRI = (N +W)>< F

A, N AR pg e b EBE A
(%); WIAHE—FhERY B b S 3 (%); F
R — AP I AR R A SR 43 (%) - IRI
{HKTF 1000 & FHEHF, 100~1000 K EEF, 10~100
MR8 WA, /T 10 5 ULAN (Shan et al, 2011),

Bray-Curtis ALY [ (Bray et al, 1957)RENE 4K
P27 b SO AR RV =2 R 2 S, TR B 3R
I3 BT RS 0 2828 ] B AL R AU 1) 32 % J7 75 (Chambers
et al, 2005), AR HT Z B I AG BRI T log (x+1)
AR, DUAE B A i 25 7 AN (R RR B A AR (&) 2155,
2003).

HLYE Xt % 43 #1 (Canonical correspondence analysis,
CCA) (Braak, 1986, 1987)J&4% CA/RA FIZITInlIA%
BRI, HoA— g R S s D 1
HATINE , SRR SRR, A G
AL A S BRI S AR R E AR, Hoar b
SRR T L MR DA N AR SRS R, T
B A AT B VR S5k ik 4, 2011). AR —iE
R L BRI I 27—k HE P 1R, SRR
T Sk LR, Wik b SRR KR IR A 1
HEFF Al ] 1) TE SRR OGP , 5 Sk e 4 i BE AR IEAS 2R
S5 DR 5 R AT R 288 53 A 22 (B AH DGR B A R0
LA MR SOl 4 SHE i 2
BB ARG T S HEF MR AHOCHE RN, Jeffik
AN, FHOGHERE ST, FROZERIR(K 4T, 2011),

B 53 A 8 O %o R A A T AR AL

D=RH/F,x Tx H

X, D AR IREE, B oM E (m/s), T A Wf(E],
H R 7K (m)-

K] ArcGIS 10.2 21 I £ Wr e o0 A [, R &R
J5F ArcGIS-Esri 11, AARERN GCS_WGS_1984,
ZREVEFR BRI Origin 9.1 22, i2HH Primer 5.1 4¢
TR T2 2R 3. CCA 43 #TTiiffi ] Pearson
R 00 0 PR B A AT R Ok, fS T R3.4.2
vegan package SLHL, —JFEIRH 2 (species) bR,
R 7 A 46 LU A T AR RAIE AR (Boreard et al, 2014).

2 HBRE5HH

2.1 BEBEMEAM

2016 4F 11 A /R F A R M 1515 )2,
Hit s fh, SRIET 3 H s FH14 )8, HohiEmads, K

U H L, B 12 R, G ER B
85.71%; #F H LAMERMa 32, ot 9 fh, Hopdy
KRR, BE BT 2 Bh, 4 Bk B
(Hypseleotris swinhonis) 17 FG 5 IR 52 £ (Ctenogobius
cliffordpopei) 8 HALH EE 1 F, R (Oryzias | atipes)
(1)

22 EBEVOMHESHEERMLEBM

ST TR B R 0 2T W Fh AR 2),
ZE R oK, BRER FE S1 Wi Shannon-Wiener
fe Bl m, S2 Wil de . T S1~S3 Wi + 5 B2 454k
25BN, R S4 Wrih By o S2 Wil Pielou Y27
FEEUL R 0.59, ThiJEA B _E S1 Wi S B HR AL
e, 4095,

A MR E IR 345 SR s, TR IE R
phtl 3 fh R0 (Pseudorasbora parva)., FEfEfh
(Abbottina rivularis) A1 #r & & Bt 6 (Triplophysa
strauchii), o, ZZffa e T 4 SWIE AR
AR FIRE Ay, T 95 o SRR AE SR S2 Wi 3, &K
PRI 5 4 X 3). #l(Carassius auratus) |
I ECHTHR £ #E#FN JE 2 B(Phoxinus  brachyurus)
EER, Hod, EHT 4 WA B, EEGE
/b I v LRk (Triplophysa stoliczkae,) . HAE i fil
(Rhodeus sinensis)Fl i 75 1H /R B R g7 UG, 1
I 1 AR e, REWF, Rkl i, R
B ] fa 2K S CE AL LA Sk o £ S RS54 .

23 BEZEARBRESHEERFHXRE

TR IE R fa e TE R T e SR LA 3.
TE 60% AH UK - I 25 8] 5 2 W] R 1R 38 Hi 3o
Groupl 1 Group2 W4, Fii# R H/RIEHLA g, RP
ST F1 S2 Wik, Jo & 9 /RES R Ry, BRI S3 il S4
Wi o Py AP R 2 HE 50%AHBIKF- LRl 43 2k 4 41, Group
[ f035 45 8%(Acheilognathus gracilis) . i) 2 flif |
Pl QAR JE AR G £0 5 Fh, Forp, e F 4 fn [CH)
MR P8 £ 23 (] 3 A AR ARUK P Je s, 38 90%. Group IT4Y
A3 9 £ g JEL R L 7 e 8k (Conbitis granoci) 2 #, 32
oA TR E R HiE . Group TN HEHr s R H
11 (Gymnodiptychus dybowskii) . s 5 Ji fifk F j 2 5k
3 Fi. GrouplVILA s 5 F, BN /R
i % 11 (Leuciscus merzbacheri) . % (Hemiculter
leucisculus) . H A gt A . 24 25 E B T
Group2 (Kl 3).

Pearson i & PEAG IR 25 R R, 3K (Altitude) .
T B2 RN ik (D O) Ay 32 2850 Ml 1 /R 35 h i #0 2 B %
SERY IR BE SR LA 3 AN 3REE R T R AT i X
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Tab.1 The fish species in Bortala River in winter during 2016

Z&J)l| Category

H Order Fl Family J& Genus i Species
BRNS BRAS XJAS NRAS

WY H R 445 Oryzias 5 O. latipes v
Cyprinodontiformes Cyprinodontidae
LA iR} HE 4k 1) Abbottina HeAbfa A rivularis v
Cypriniformes Cyprinidae

#Jm Hemiculter # H. leucisculus v

#5#/% Phoxinus 44 8% P. brachyurus v

fiJJ& Carassius fi) C. auratus v

HEFa)E Hrit R A G. v

Gymnodiptychus dybowskii

F 1 JE Pseudorasbora #fdifn p. parva v

%4 J& Rhodeus rhAEfESE; R sinensis v

D g HENE /RS v

Leuciscus L. merzbacheri

fi%/E Acheilognathus JAiE A. gracilis v

BB SR Triplophysa 7 [C s 5B T. stoliczkae v
Cobitidae B B T, strauchii v

ALK JE Cobitis L7576k C. granoci v
9% 1 JEHFL Elcotridac  ##/E Hypseleotris ##) H. swinhonis v
Perciformes IR g Rl Gobiidae WFFZ 1)@ Ctenogobius i FCHITIT jE v

C. cliffordpopei
[F: BRNS: Pi/RESHIIT 1 02, BRAS: M/REEHIMICSA AN s XIAS: B st H /R E R Joid s sk
fift; NRAS: Brohsh, HrsEicicssw

Note: BRNS: Native species in Bortala River; BRAS: Alien species in Bortala River; XJAS: Alien species in Xinjiang;
NRAS: New record alien species

200 wp 1o CCA HEFLEHILIE 4., W URHE 55 1 HEF 4l
16} ls B TEAEOG, M EE 5 Z SR O s Wk R 55 2 HEF
i : BTG, VAT 2 BRI M B, TR S
=10 105 B A, M S EIRZ , RIS R
S8t 14z Vi R i K e VAL M A BRI T, IR M
04l 2 § PR o LT W, I SRR A
>’ B N B s WL ISR, MRS, KA 1
N i eton A LS, BB G BT R
RS B IE AR G, 5 9 g SR AR DG Ry, i A2

V12 TRIE AR 6 SR W 22 RE PR 15 3 AFRBEIN T R B BB A

Fig.2 The value of Shannon-Wiener (H’), richness
index (D), species evenness (J), and species number of 3 %%Eiﬁi@

fish communities in the Bortala River, Xinjiang

RIAMT(CCA). ZEBEIR, % 1 Hrmme iy 1 BREERL

63.90%, 5 2 HEFF gL 21.93%, s 3 HE X EG D7 s G A B, TR B R £ R AR A A
IR LB h 14.16%, RIPIH BB Tiits AW, ARBE LI F L i .

ik 85.84%(F 3), BIAT 2 fhin] FHLLRAEHERF 4558 . + I 2 A (1966)% ) BT At &R
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Tab.2 Dominant fish in each sampling section of Bortala River, Xinjiang

FhZ& Species N w F (%) IRI 245 Category
F M Pseudorasbora parva 0.42 0.22 1 6363 A A A
B R Triplophysa strauchii 0.31 0.43 0.5 3684 Dominant species
Feibf Abbottina rivularis 0.11 0.12 1 2325
fifl Carassius auratus 0.03 0.14 0.5 873 FGE
I FEAMITFFE 4 Ctenogobius cliffordpopei 0.08 0.01 0.75 692 Important species
) Hypseleotris swinhonis 0.02 0.01 1 294
% FE## Phoxinus brachyurus 0.01 0.04 0.25 132
R E S Gymnodiptychus dybowskii 0 0.01 0.5 56 W WLFh
TJo/iit@% Acheilognathus gracilis 0 0 0.5 34 Common species
JtJ5 ek Cobitis granoci 0 0 0.5 26
WENE /R HE % f8. Leuciscus mer zbacheri 0 0.01 0.25 23
% Hemiculter leucisculus 0 0 0.25 12
G & JEUH Triplophysa stoliczkae 0 0 0.25 9 2 L Fp
rhAEfEf)  Rhodeus sinensis 0 0 0.25 7 Rare species
HH Oryzias latipes 0 0 0.25 6
401
Unit: ind. N 60% |Group 1 Group 2
C_Jo S 60— ——|—-————-——~ - — =
C 15 §
I 525 & 80r
I 25~125 |7
. > 125 Y s S3 s4
| _,7 TG/ Acheilognathus gracilis [ | | | | |
Gmule Bl Hypseleotris swinhonis ] ! L 10 1]
Z K44 Pseudorasbora parva - - -
W [GHTEF 58 Ctenogobius cliffordpopei I:I - T
eI Abbottina rivularis - -
W B RS, Triplophysa stoliczkae | | || | |
AL IRMK Cobitis granoci [ |
BB Gymnodiptychus dybowskii | |
BB RS Triplophysa strauchii - -
SHER#R Phoxinus brachyurus [
: B8 Oryzias latipes
| YEWE JRES #0. Leuciscus merzbacheri
I Group IV 2 Hemiculter leucisculus
i Al Rhodeus sinensis
. :50%: . ‘ -l Carassius auratus | | [ || | -
20 40 60 80 100
Similarity
Bl 3 RSO EA R R S A Mo e R

Fig.3 Relationship between station clusters and fish assemblages in the Bortala River, Xinjiang

3 HREBRTEHE CCA HIFMBETEF 0 RFHEE

Tab.3 Eigenvalue and scores for constraining variables in each sampling section of Bortala River, Xinjiang

I H Ttems CCAl CCA2 CCA3
74 DO (mg/L) 0.6310 -0.0853 -0.7711
RE T (C) —-0.6273 0.0806 0.7746
MR Altitude (m) 0.6731 0.5228 -0.5231
F#1E{H Eigenvalue 0.5057 0.1736 0.1121
fit B L 4 Proportion explained 0.6390 0.2193 0.1416
ZIT5iHk %R Cumulative proportion 0.6390 0.8584 1.000
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Tab.4 Environmental data in each sampling section of Bortala River, Xinjiang.
i Wi B T (5274 7 9 B CIRR/ LS IR
Station DO (mg/L) Res(Qm) Temp (C) Altitude (m) River width (m) Flow velocity (m/s) Water depth (m)
S1 8.41 11.42 4.15 7.20 351 30 0.6 1.4
S2 835 12.42 2.78 5.93 411 24 0.8 0.8
S3 846 12.92 2.03 5.30 945 13 1.0 1.1
S4 825 12.64 1.37 5.67 572 15 0.8 0.6
Tstoficzkae R TE 12T T R AR (BRI A, 2009; SR AR5, 2012),
Alitude H 20 22 60 4R 4, RS hrinl 287 C i it
Lor A BB AL Sy APk s R Oy 4 O
P.brachyurus _ L, EL F1SRTTIE T 10 SRRl o 25 17 AR I 1
0.5y Lo CEm Coliistdpopei GEMAIZSE, 2009). HTEHBAIXIRE . BB RGH N
2 . 4T pparna W33 (64, 2005), SMHIFHRTELD, B5h %+t
© O Gaybovski T S AU, 3 TS0 A MK A A S A, XS A
Totrachs F KK F SN KRV B 5670 F L L
o3y — 2P AR/ o D7 s L R SRR i B SR
) euctsouias T i U 1) B 4 (S 0, 2012), R
- e Otaipbs AR FRTATE 1515 ., (FLENS AR S £ BT
15  -10 —05 0 05 10 15 SRS MR 10 BGR 1), CXELUE il
CCAl BERNEE
Kl 4 HUREEHOT CCA =2 BRI AR /ML, R EE(1992)id 8k, 201H4D

Fig.4 CCA triplot of Bortala River, Xinjiang(scaling 2)

MR AELE R YN, HARKRA PR S A
JNfa) . WERSRFER fh . A e . /MR 2 (/N R 2%
itk )(Barbatula microphthalma) . 7 i 5 J5 ik (28 B 4%
i) . NV g SRR (/)M S5 85 (Triplophysa minuta) A Kz
Hr G ey D Bk O LG AR RO a0 7 A & 2s . 2005 48,
SERRANEE (2009) FE XM T i AR A R A v, TR
Pl CRAE ) r S AR R A B e R L VAR D
K A R 3T TG ey i Bk 4 b 4 25 028 0 AR YRR A BT R AR B
m) - E AR AR S MENES RS | R
5% TS v D R ST R SR S Rb ., b, UGB
S RAn SR IR ARG T, 2005 4F , ZEARHI45(2009)
A A R AR B 1 Al 4 3 0 2 3 A I 6 (Salvelinus
gairdneri) . ##(Cyprinus carpio) . fi§l , fif(Hypophthal mi-
chthys molitrix) , ¥ £ ffi LA K 4 fll s (BRI S5, 2009),
it 6 i, MIASUIE A PR A B F M 10 o kM
(R 1), i, wiEa bR E, & TR
SERIIE B — AP IE . AR P 204 T S4
(& 3), Z Wi o T R Fiee A H (& 1), K
WK AR B, I EK IR, RSS2
AN EEFRFEK RZ—, KE SR k%R K [

Hh B AR R 0 KU N 110~345 mm, AR
B REK MEH51~132 mm, 58 RERAR K FE N
22~69 mm, FHAEKAL28 mm, ZLI/NMERE ., 1
SIREE Y el K ik B A T 5 o BRI 0T AR £
F/NEIAL Y E B A

TEEXSHIK

B AR R R A0 A A K PR R 2 (R s R,
1992), A fife) 2 M) a3, Zaphreon
W T B GR#:5E, 2012), T4k, ZiiE
SIK TRERYRZIA , %A T T b6 10450081 S 0 T
YR E B EEENIEE, 2017), ARUF5E% R H P
TR AR KB % o VB ZHE RS £ Sk s v VB K 4
A EEA, RIREBIAR A, EE/RED f
ROAWIAR S Z K SR AR s, 38 B i
o A 2 A = A DN R BT BT G 22 (8 A% AT,
2005), EZHIT S4 Wiid . /RSP G R e 1R
I, 2% (1966) 5 o E RF 2B sh P i3 e
(1979)43 FIXHZ LI A | YIIA A% ] B A7 i 2 i,
MR S5(2009) F 2005 4 A4 3 A v o SR AE B RE i
HEEE 2006 4K U3 0 /R R A 5, Ik
TEVE JR 4 b ] RE A 0 BB AT L 455 T R RS
SIMTIANR, i B R AT TR, H 20

3.2
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IR, RS ARG BT TR, SOm 7
T3 R R SR A B it o R R e A 0 T I8
AT K DX, AR T e B, X AR R R T 4
1 8 AR P R A 2 fr b R IR RS R , T 6F A 85 14
AN 5 FOZ A0 I LE A7 28 5y 32 B2 , R S AR
FHTFREE, S oA AR R o e R fa. 28 R
re IR /N R B A 2, JCTiy I Ve, oA S A G
FesE, Horp, e R A 5 L s B, H ik
o U OU 22 LR W 32, SR SR SR AE JI0R | 2T
IEAR TF A, SR A 4 B (P4 5E, 2012),

33 BERBESRERFHXER

1 TR 1Y) 4 RS Joi ok 2 HLAR B A 358 = 1 5 i
Gh, IR ZIREE R 45 1) 5 1 5 R (2R 5, 2012),
PSR AR, MR KR T, G2 T
7= B A0 240 A0, BB TEER 20 A U R e AR
81> i e D k> 30 TG 7 DR > o S R O 2 £, 0 el
VIR 5 0 2R B S AR G M R i o A, S I e dfk
&) AR, TR B BHALT | RO DL R R
b3k RIH A (ZEENIEE, 2017), S3 7 4 S
T VR e e (3R 4), AR AR AN T S3 BT R A 5
T PG SRRk (P 3), SR IR 1 15 8 th mT X6 AH G 1 4
BT i — A2 BT o S S AR TSP £ L s g D RO i
FE B 3 AR P TR ST KL, T B R R B A
i, HAESZRICA, KT R, il meis
X, i £ 7R 2 X 3l R AR i H 4] Be oA /b, 1k
TN SR IEANG . P T 040 T X, i 11X
WK TE A BE 4512 X UK R A i A i Th e . ot
Gh, B e b E, ME T, B TR
YIEB A, 2012), S4 WA KV FmEA, HEik
ZKIRAE 20°C LA b — i s, W T R AE )
FIE RS (TS, 2006), 5 IRIHAE Y e
SRR TE A B IR, B SS R AE ) TR Ot
A AE AL RE R K AR B (A v 0 S, O I (A 5 3
fift SR BN B 8 A HE DG o LA 1 o 55 BT I o 3 85 TR
FARZI M B EHE, X RESZ B 0 A 16 > Pk KA
BE RS 5005 B 45 22 05 1 [ 2 R, LR R A Rtk
— R,

& % X #
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Spatial Distribution of the Fish Community and Its Relationship with
Environmental Factors in the Bortala River in Winter

LIU Hong', NIU Jiangong', LIU Chunchi', XIE Peng’, LIANG Jiefeng?,
CAI Lingang', MA Xufa’, ZHANG Renming'"

(1. Xinjiang Fishery Research Institute, Scientific Observing and Experimental Sation of Fishery Resources and Environment
in Northwest China, Ministry of Agriculture and Rural Affairs, Urumgi  830000;
2. Huazhong Agricultural University, Wuhan 430000)

Abstract Knowledge about the differences or variations in the fish community is important to assess
and predict the effects of habitat loss or environment degradation on the river ecosystems. The Bortala
River is an important interior river in Xinjiang, China. Although research regarding spring and summer
fish communities has been reported, that regarding winter fish communities is lacking. Based on fishery
resource surveys in November 2016 at the mainstream of the Bortala River, the fish community structure
and diversity of the river were analyzed. The results indicated that a total of 1515 fishes were collected at
4 representative sections, which belonged to 3 orders, 4 families, 14 genera, and 15 species. The dominant
species (IRI>1000) in the mainstream of the Bortala River were Pseudorasbora parva, Abbottina rivularis,
and Triplophysa strauchii. A group-averaged hierarchical cluster based on the Bray-Curtis similarity index
identified two spatial patterns of the fish assemblage at the 60% similarity level and four patterns of
species composition at the 50% similarity level. The canonical correspondence analysis (CCA) suggested
that altitude, temperature, and dissolved oxygen were the major environmental factors affecting the spatial
patterns of fish assemblages in winter. The results of this study indicated that the species of native fish
have declined, and the species of fish with low economic value have increased significantly. The aquatic
ecosystem will be destroyed unless effective measures are taken to protect the native fish. Further studies
are needed to investigate the mechanisms by which these factors operate together upon the fish assembles
in the Bortala River in winter.

Key words Fish; Community structure; Environmental factor; Bortala River
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Appendix 1  The fish species, length range and weight range in each section of Bortala River, Xinjiang

I Species S1 S2 S3 S4 S1 S2 S3 S4
ARl Length range (mm) 1R T Ji ] Weight range (g)

i Oryzias latipes 25~28 0.19~0.21

¥eAb 11 Abbottina rivularis 21~60 32~71 21~81 23~58 0.05~4.12 0.50~6.51 0.12~7.93 0.23~2.88

£ Hemiculter leucisculus 102 10.05

% FE##% Phoxinus brachyurus 22~69 0.09~6.70

#l Carassius auratus 14~127 36~89 0.06~61.95 1.21~15.26

iﬁfﬁﬁfw dybowskii 105 66 19.89 4.79

# #lift Pseudorasbora parva 21~61 18~54 20~85 25~61 0.12~3.96 0.08~2.79 0.11~4.71 0.25~3.38

rh4E 7 Rhodeus sinensis 42~43 1.57~1.71

ENE SR A% £ Leuci scus mer Zbacheri 67~80 4.14~7.10

Je/is% Acheilognathus gracilis 39~46 50 1.22~1.93 2.55

7 % = J5Lf Triplophysa stoliczkae 32~41 0.4~0.76

B3 U Triplophysa strauchii 24~78 25~114 0.14~5.03 0.11~18.41

Jb 75 g8 Cobitis granoci 95 32~49 4.76 0.25~1.09

# Hypsel eotris swinhonis 37 23~40 28~35 47 0.76  0.16~1.20 0.37~0.66 1.65

I G A HF B2 £ Ctenogobius cliffordpopei 24~27 18~40 22~38 0.17~0.20 0.07~1.1  0.14~0.39




