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Investigation on alien fishes in Qinghai Province, China(2001 —2014)
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Abstract: We investigated the composition, distribution and ecological habits of alien fishes in major drainages in Qinghai Province
during the period of 2001 —2014. 30 alien species, belonging to 6 orders, 12 families and 25 genera, were found and collected in
this survey. In total, 36 alien fishes were recorded in Qinghai Province, combined with published literatures. Among the species,
16 successfully established populations in natural water bodies, 26 were found in the upper reaches of the Yellow River where they
have exceeded native fishes. 4 species were first recorded in the upper reaches of the Yangtze River. 12 species, representative of
the most alien fishes among endorheic drainages, were found in Lake Keluk, an inland lake in Qaidam basin. The survey found
that the numbers of alien fishes have shown continued increases, and distributions have been expanded to higher elevation drainage
areas. Most of the established exotic fishes were introduced from the eastern plain of China. The steelhead, Oncorhynchus myskiss,
a representative of exotic species from foreign countries, has established and naturalized in the upper reaches of the Yellow River.
The food of steelhead was consisted of aquatic invertebrates and indigenous fish such as genus Triplophysa. Our survey suggested
that the establishment of ecologically protected areas is necessary to control and eliminate alien fishes in the Qinghai-Tibet Plateau.
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Fig. 1 Distribution of sampling sites on alien fishes in Qinghai Province, China
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Tab. 1 The survey periods and locations of alien fishes in Qinghai Province, China
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2010 4E5—6 A
e 2009 4F-3 2010 454 H —
Pt 2008 4E5—7 J1,2009 4 4—5 H .8—9 —% L
H,2010 454 A .10 A
[ 55-T] 2010 45 J7 .10 A —
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Tab. 2 The distribution of alien fishes in Qinghai Province, China

HIK R KKER  NHEKR
wRIE ;
i e wE ok DR OO0 m s s TR
P A T K i b i AW T
Ik
I &% B Salmoniformes
#:R} Salmonidae
KBRS )& Oncorhynchus
1. T 0. mykiss * * * *
o1 g & Salvelinus
2. ZEYNLL LS. fontinalis %
Yr B J& Hucho
3. W H. taimen *
B J& Coregonus
4. EEfE C. peled * * *
5. HE A C. muksun * * *
6. Bkt C. autumnalis *
R F} Salangidae
KERf)E Protosalanx
7. KEfa P. hyalocranius *
AR Osmeridae
Mg Hypomesus
8. YN/ H. transpacifcus nipponensis * * *
I #2% B Cypriniformes
A} Cyprinidae
HiAh & Ctenopharyngodon
9. ®ifh C. idellus * * * *
faJ& Hemiculter
10. 4& H. leucisculus * *
15 )& Megalobrama
11. H13k#; M. amblycephala * *
i J& Aristichthys
12. %% A. nobilis * * *
fi% )& Hypophthalmichthys
13. f§% H. molitrix * * *
1525 Ji Rhodeus
14. rhAefEl R, sinensis * * * *
At & Pseudorasbora
15. FFfditn P. parva % % * * % %
Weib g Abbottina
16. ¥E4eta A. rivularis % * % * *
W JE Cyprinus
17. # C. (C. ) carpio % * * * * *
)& Carassius
18. Yl C. auratus % % % * % *
#fF} Cobitidae

Velitk@ Misgurnus
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19. Ve M. anguillicaudatus * ¢ * * * *
BBk JE Paramisgurnus
20. KGR, P. dabryanus * * * % %

M &5 B Perciformes
{7} Channidae
fildJ& Channa
21. B4 C. argus %
L IEEERL Odontobutidae
/N B Micropercops

22. /NEBfa M. swinhonis * % « .
WRFEFF} Gobiidae
WIUR FE £ )& Rhinogobius
23. FBEWIUFEAD R, giurinus % *
24. PWERWIUFE R, cliffordpopei * % %
25. MRICRWISRIEH R, lindbergi * N "

IV #%% B Cyprinodontiformes
%} Cyprinodontidae
ik Oryzias
26. HAEFERE O. latipes sinensis *
V &t fa B Synbranchiformes
A 44} Synbranchidae
Wi fit Monopterus
VI &7% B Siluriformes
i} Siluridae
fifi J& Silurus
28. K il S. merdionalis * *
29. fi S. asotus *
il A} Ictaluridae
fil )& Ictalurus
30. BES RN L punctatu ®
ait 1 26 12 17 10 1 4 6 12
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4 £ KA A I N L /)N Y g 38 G ) 2 £ A T A

WL AE T Sl PP FL AR R AWK A L L [ SR FRRE , 7R B35 0 T K R I Rl K XL
WS th FE Rl tn WA fh A ek JR IR 2R SR IR R BUAT I | 1T | AR R K 2 R AT S e S T
FhRE. 22 B A A T 7, o BT L 3 2 A e B SR B bR AR KR 0 A R B Tl K P ST T R DR A
Ak B R SR T e 2 S e U e VK R AL AT A AR 7 B 2 L A A K R R 1 K B 1 e
5k Ay W 7% R A R AR A B R B A TR AR e N T ) f0 U PR A0 SRR K AN A ROK RS
S A BRI T S R 2 AN K R S TR . 7E T 1T 0 K R R B 1 AR A
R AR S BR B R
2.5 WIS I 5 035

T 2 LR F) PSR il B A 0T U T S AT BE B SR B RE I

2008 — 2010 4F- , 75 #0370 7K 7K B SR 4 31 g ey 0 32 8 1) R 3 Sh A A R R S T R £, L W
IR 70% ~90% LI I (BB ) 5 HOUR SRR dcal HUE i A R HL (£ TR 3 5 e £ A0 B
1R CHEPE, AR 41.3 em M 1400 g, B Hf I £ 59 31 562) . 75552 74 FU 181K | 95 FUA 28 2 /K T i T i f 21
e, LA JEB8( Triplophysa) FE A0 HBTRA S/ N0, B rh 28 1 ~2 . 7E28 KK B thi i1
WL 68, I 2E B A TR N AR BRI T TR SR T R £ 2 K R v 2% S I 3k 45 K
T B R BN A (32 3).

2008 4F3 H 9 H , 75 2K R R U B (R B 10 /K X ) SR 42 50 Ao A P ey 5 3% £ % & %8 V 9. 2010
AE4 730 HLE R —/KIBUSUZRE T A 34.3 ~44.5 em  fAE 782 ~ 1500 g BIUTHSE 7 J2,6 FEMENE RBP4 35
s AN 1 R B ep A £ B, A b TR

T2 e KU 2 SR U R I YT B, 3 — 4 ) [] 28 6 40 80 P S Py P, Z8 A AR 8 ~ 12 em ) T
W, i — 20 UL — I BEAE TR ML BB () 987 B B hE Y. PRBR o 3 H A1 & 4 A LA). PR Tk
S X [ K X b H il A T B K AR 2 T PR R B s DR 5 B0 A7 , K R 3, /K I h 4.0 ~6.8°C
pH{EH 8.1 ~8.3 A HEE 4 8.0 ~9.0 mg/L.
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Tab. 3 Food composition of Oncorhynchus mykiss in the upper reaches of the Yellow River

N I v, . o KA R H , "
Fisf ] Hi o, /R RK/em WIS ik T a2k g fn g
P FLVE EL K X _
2008 —03 — 09 (G2 HoK A 15 15.8 ~45.0 15 10 1
2009 —09 —20  ZEFIK X 4 35.0~65.0 2 4
2010 -03-07 7 HKERK 6 5.2~71.6 5 1 4 1
o PP IRIK X _
2010 —04 - 30 (WK A 7 34.0 ~44.5 6 6 1
o PG R IR X _
2010 —06 — 28 (WK A 4 22.0~23.7 4
0o FLVGEC DK X _
2010 —09 —20 (G2 WoK A 2 22.8 ~28.5 2 2
2010 —10 - 14 ZR HKERK 5 12.8 ~49.5 5 2 1
o FIPE R EIK X
2010 —10 —22 WK A 1 20.5 1 2 1 1

—JRIK PRI, A 1970s WL T 46 16 52K AR 23 1 Py Bl 151900 O R 0 B4 55 4. 1980s v 301, il 7 ¢
] BT SR R IT & , R 0 B S BT M E AR 0 255 A K FESRGH, Qnim s 97 2 6k vy 1 ek L H
P OB NNt B e S B P Sk T A B R R AR AR AN 2 K E A RIS
. FEB | HE 2 0 A TR, o AS RT3 S b ok T KR e DR (R 8 /N 28 A P AR s i S A
BEAE A YRk R ERI YRR /N B TR )R R A R TR R A PRI B A h AT A

TRFIHETIAE SRR A B AR KRR, B T K R 2 R R A T SR G AR B, kR A
PER I 25T 1SR BEFH IR, TR0k e Sl i G A B A0 Tt W ke 2 B it i aE AR DX R /K 2 Az K 2R Iml K
X NGRSO B A — R T 25 ) (97 2t g A R it ). SENET s S EAri AR e , R
WK HLN ) A AR, 125 0BT X SRR 2k it K 3 28 55 K HL sl B8 /K . 3l e e R 2 SR WK 28
TFREWIHA 0T | BIGHE , T HAK FERERE KGN A, N A BT  IFARTRAE 2E X Ny T A

IR G A OB SR BB TR IS S AT T D R R R MM X, R AR B O
TP DX A 1 B AL 2 b A 1 09 13 R, o & T R DA P LI SR 1 A SR i, R )R J
AEREA IS IS R BRI HE 2D, — e REAR 2 B TR TS RN, Qn B BRI YR AR K T
B0 R S A AR IR S RN 2. 7 2009 SRR AR I A S, A — LU R MoKy 22 Bl A0 4% 16 0 5 B ST R A A
RO A XA ZE i 2 T3 b I A TR S S TR B AR KA. R e BRI R
P, BRI S 0 PR3k, G TR R 45 il R BT b i 3 22 BrAh ke fa N R s AR B Ny
3.2 kB XMAZIIEZHER

IR A ST AR A0 SR F T 26 Fh. BRI K R Ul VE IR A DA SR TR b ok fa 2 3
Rl T IERRAE " E R T AR AR 18 Fh, LIt SR AN N L ERL B L s AR MRS T MR =
SEUSEER T AR A0 12 A LT RIS A AEAE Y A BIRE R T #E L E 6 Bl 14 A AR SR . i
SCHRAETEE T 20 A WA 2004 AE LUK, BRI S BELED E T RS W79 (Acipenser gueldenstaedti) |G b 1
fif: (55 /R A ) (C. nasus) FkEE (M H A4 ) 55 02488 i ( Schizothorax prenanti) \F 124§ 4.(S. davidi) |
T HFARRIE ( Gymnocypris przewalskii ) FHI T3 F11 10 48 7251 , 3 S A0 ok F2 58 ity b AR AT T REE A B SR 2K BT
ST FPRE. ARVE RIS SR TSI AL SRR R T 4 Fhokf s, 2 B ETid g BirE vOR )
AR AL S KR, T 6 O T e Y EE A AR P R — IR A B AR R 2 12 Fh RN Bl K R Ak
0205 22 KR ARYE SRR AR AT B, W T A T | 8 A AR RT3 TR SR K JZE A 2008 4ETT B
0 A T 1G5 BE] 37 SeA 14 EL7E 19908 AU ML I A i | T I ) R R A5 ST i .

Bt 25 7K 7= R ARl () 1 — 25 % TR AR AR B2 U5 T & R, DA B 5 | i AN o 8030 A 0% 3l H B As 25, 4 T AR fa
ESINEYE iy e NN b N N B i 72
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3.3 ShskAE 2 A F BRI BMEE

ARl HEAE AR DRI KRB R YRR B B T, AT R R g A A
BT U TV H R 28 B AR WK (TR 1767 m) — B3 J8 2 e K S (4R 2569 m) A5 43 i , H A% 2
SEFREE. 2010 4F 9 A ZE e mk TR K (154K 2726 m) RAES T 22 flfhr. i) Sz ffa B0 I8 A 15 I At
DX AT AS3 A5 B4 DU T2 5K, G 8 Bt A Y1 DRI, AT L2 50 0L Py 2 o Sl ik 48 1 A 75 A1 ke £ (4 407 IDXf i
— 25 i 1 S X AR B e e T R R BUAE VA K MR #2000 T R
BRI X (R 2063 m) (285205 A1 K X (K 2200 m) FLPE FC 1K X (3K 2503 m) 5 7= 00, %
SRR TR BELR , 26 BT S ALK R T AT L R A A (B R kiR 12°C) 0L a9 Ak
J1, 38 AR KSR , 76 w5 SRR S8 32 2h i AR ) i, AR T REYHLEI S A KSR = R TR I A 2K A
AR BB G2 T B BT 20 LA AR % e sl AR 3 T 0 Fh St B DT R PR R ST
HEE DL B B B A B SRBEE B, SR a2 i — 2 ) BT VT T AR I R K S B
3.4 BN
3.4.1 FlRA ke EEMBFE AT LN LN HIT, 28 IRAIAARFREAE T IEEE, BT R
G SFe R T A SR 1R 0 TR AT 0 A B 48 0 280 TR IR 2 oK AR A 9 W T AR b s A s [ W
PR BUE SR AFIIE AT ARSI IR PRI R

HhSke 025 AT TR R T BOA TR 5 2508, 28 R BN B 2000 R T R85 i B A M, B 28 Ak T RhBESL
SRR R B A B VTR X G T YA | B AR R AT 30 22 B B e VL i DA R = VA K S R E A
BAI7K FRLS 7K, 48 P45 B R G 7o o I W VR A IX A58 70 3 38 7 T )t T 00 I3, S T W . AR
P SEBRAF O , 76 B T P GO PE R BhZS Wo , £ 7 Ak AR A P W Tk 25, T8 Al Wl 5 254k

R AR IX R A B A 2 — R K R A W] 00 K sk, L4k R BA A B A fhaiie
&, AT K B AU 2 R, KK R4 12 R i 248 10 8 1 255 IR A 3Px — i X 4%
TSI 2. AT, = VLI X A0k 2843 1 B0 JR B, B AN 2, e /D ™ I 1 GR 4P 5 F A
AR AT B P SR 2SR R BLAR R, B K R B B IR R X, TR AR S R A Rt 2 g [ R RS A L FR A
A Rt U] B BB A AR .
3.4.2 JwiAb R B R R TR AT 3 0 SR A AR IR AR MR SR R T SR AT S B 4 T B
AT T AR R BRI SLRE. A £0 20 24 3 + 25 40 28 T AL 25 PR BT B 52 Wi 8 % 38 [ #0026 22 R 1 Bl ™ o 52 i,
U FE 25 58 JEMIIE L Aok 12K 007 | A B0 M AR A A 35 £ SV LA e K L e A T,
£ IR 2URE /D, 5 2004 AR, 2011 AR BN ROT- Y BT B R E — e, S IL R, ki o ok fa 2k
L A5 S8 RN, 2004 AEAYR 3% HEINE] 2011 4R 10% LA, B0 g A 5 60 2 A1 sk AR, J5 % T =
T 2 IRV TS 0 1) R A b RSk 8L ( Cyprinus pellegrini ) 5% 0812 [A1 5 222 HHT, BIITA RSk 687 5 98
TR AN FR A SRR 1) S 238 R0 . 3k 25 Dt X A ok 1 25 T 5 I Ak T 76 A W B, A S A0 ok i 28 08 24
Mo+ LR RGN T = . BRSO A+ E AR PRI LR, R+
TSR R A B 2 g S B BEIE B 99 B AR 2R £ kg a4 (DR A ke g 2k
Xof ARG R 52 REFEA MG TAE.

WEAD, 98 b X Aok B 2R A F X, B T A B K MR AE 2 R G Ak D7 SR R, T ) S e AR i
B, TEAE AR FH 0 25 S8l A 2560 22 A, R AR R i R TR A B AR A 2958 3 J2 die R B3 A B IR KR TR ek
AR T JFA (7K S AR B FRAKOT-. K BRI R K 28 U PR B JR AT 1) 2] K SRR RN S 78 3 b - 2 2
L2t = B3 2% K R T AR X A A £ 2SI AR R 3 8 2R/ 14 B2 T 2 A J 7 2 T U JR I 5
3.4.3 e E AR B X G ERIR GRS H SRS, 7850 F R &R T R SR A R R ER
PRALURIRL SRS )2 AL LAk YR i Sl vk Bk S AR+ m MR E LR B SR
JE AR B | RO SR O X S T AT R it
ot ARE IR, FEAKR TR HE TR ZAREIT, FFE %R E 0 5k 5H % T2 %
B R EAREA R, ES R A e N SRRk HGE AL B EGE, EREFEBRAKA
WM AE R T B Bk AT MK ARG, H e ak B s NARE R A TR BB B KN, & ik B8
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