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Fish invasions and changes in the fish fauna of the Tarim basin
CHEN Guozhu™, QIU Yuping, LI Liping

National Plateaw Wetland Research Center, Southwest Forestry University, Kunming 650224, China

Abstract: Many native fish species in the Tarim Basin are endangered, owing to the invasion of alien fish species over the
past decades. To better understand how to protect native fish and control the spread of alien fish, the number of alien fish
species in the Tarim Basin and their potential ecological effects on native fish species should be assessed. In the present
study, we used Jaccard's Index of similarity to investigate the homogenization of fish fauna between the Tarim Basin and
associated regions. Furthermore, we adopted the fish autecology matrix to test whether invasive fish would be able to spread
widely in the Tarim Basin in the near future. These data were collected from the literature and from field investigations
performed in recent years. Our results showed that a total of 63 fish species have been recorded in the Tarim Basin,
including 19 native and 44 alien species. The introduction of alien fish species increased species, genus, and family
diversity. However, the G-F diversity index (the ratio of genus diversity index and family diversity index) has decreased.
The introduction of alien fish to the Tarim Basin is suggested to have changed the species composition from simple and
highly differentiated to complicated and poorly differentiated. Moreover, among 44 alien species, 39 (68.2%) were
originally from the middle and lower Yangtze River, 7 (15.9% ) were originally from the Ertix River, and 7 (15.9% ) were
originally from America, Europe, and other regions of Asia. We also found that the index of similarity of fish fauna between
the Tarim Basin and associated regions significantly increased before and after the introduction of alien species (p < 0.01) ,

indicating that alien species caused homogenization of the fish fauna within the studied regions. Furthermore, the fish
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autecology matrix revealed that alien fish species can be well adapted to the habitats of the Tarim Basin, and can cause the
decline of native fish species through predation and competition. Therefore, control measures against alien fish should be

implemented and/or intensified in order to protect the native fish species of the Tarim Basin.

Key Words; Tarim basin; biological invasions; fish; endangered species
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Fig.1 Drainage systems of Tarim basin, adapted from reference!'?!
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Table 1 Index of similarity of fish communities between the Tarim Basin and its associated regions

B RS DALt 4k P HiFE 0 FH ) IR 2 ) Ny
Tarim Basin Yili River Basin Tibet Qinghai Province Poyang Lake  Dongting Lake Taihu Lake
AT Uiy 3 5 2 0 0 0
Common species T 21 12 19 27 24 22
LEES ¢ Uiy 0.103 0.041 0.018 0.000 0.000 0.000
Index of similarity i 0.259 0.098 0.156 0.155 0.160 0.227

2.2 BEHURZ AR A SRR M 2L

TE 44 FhAME A b RIE TR IT A R g KSR 30 Fi, o5 68.2% ; &R T 4U/R ST T A 7 Fh, i 15.
9% , 533 R DU /R HE R 1 ( Leuciscus baicalensis) {05 ( Perca fluviatilis ) 4088 ( Rutilus rutilus lacustris) | FHE
¥ ( Esox lucius) SRS ( Carassius carassius) | T 5% ( Tinca tinca) AET ] ( Gobio gobio cynocephalus) ; E T &
VLA 2 B, i 2 ( Hypomesus olidus) ACTT Ve ( Misgurnus bipartitus) ; B IR F LM AT 2 B, T
8 ( Oncorhynchus mykiss) .z BEfil ( Ictalurus nebulosus) 5 EEUR T KRG 2 F, A EUBE B 6T ( Cyprinus carpio) ZRJT
WX (Abramis brama orientalis) VR T H ANAY 1 Fh A 18 ( Carassius auratus cuvieri) (2 1), HHEET
NI 39 Bl 5 88.6% , IR T [EAMY 5 Ff, b7 11.4%,

Firf Az Zerp BIIE H 27 B di 61.4% ;598 H 9 B, 15 20.5% ;812 H 4 F 15 9.1% 88002 H 3 B 6.
8% ;BILH 1 7, i 2.2%
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Table 2 Ecological characteristics of native and non-native fishes in Tarim Basin

e #3725 Nutrition types 25 [A1 4k Space SR

Fish groups El E2 E3 E4 E5 E6 E7 E8 E9 EI0 EIl EI2 EI3  Whole community
13 #125 Native fishes 0 18 0 1 9 0 10 2 7 10 6 10 3 19
HhkAfZE Non-native fishes 2 28 4 10 34 1 9 15 16 13 0 44 0 44

Gt 2 46 4 11 43 1 19 17 23 23 6 54 0 63

L ELJEEVE Filter feeder; E2: 22014 Omnivore ; E3 : A &1 Herbivorous; E4 : U4 Carmivore; ES : € J& Sedentary ; E6 ; {7 Migratnry;]:ﬁ;ﬂé
b3 Semi-migratory ; E8 H1 )2 Mid and super stratum; E9; H )2 Mid and sub stratum; E10; Ji8 )2 Benthic; E11; £ i % Riffle; E12; 2% %! Slow

current ; E13 ;72§ %! Inhabit both in riffle and slow current

HE— 25 DU A AR AR AT, S Dy s 3 BELOR 3 b e Ab T 1 3 fa 2R A2 DAGE B T 2% B 1
(R=0.974) 1 T (R=0.947) JEJZWE (R=0.526) 7Kt I0 (R=0.526) M UUPEDI (R=0.474) AR 1SR
TAUKIR(R=0.579) HA M) M (R=0.526) ffZ R (£ 3) . i AR E IR LIS B T2 &bk
(R=0.614) PRy £ (A HAL Y FISH — 2 F (R 4) , LHRE N TR EHEY R FlE & (R=0.
250) . 5 EMEREVEAF R, AR50 LI = (R =0.955) , B LA N TR IRH B 2
Pl 3=, A LA AIR (R=0.250) o BT A AR EZEEE NS F & A 5% (R=1.000) , JGid N F 2 i A 16 1Y
Yrf, HLLZARE RO A N 3 (R=0.727) (3R 4) . KEB ARG R T2 G A1 (R=0.795) , 353 Fh 275 %
Bl 27 A 2 ) 7 Bk L U R S X 0 B 7 B (R =0.182)
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Table 3 Fish autecology matrix of native fishes in Tarim Basin

EIRHA S RE A ERYI KR i
ZLE .4’:/' s Nutrition types Spawning types Mouth position  Stratum Current Migratory
Species El E2 E3 E4 E5 E6 E7 E8 E9 EI0 E11 E12 E13 E14 E15 E16 E17 E18 E19 E20
1. HrE R EIR A Gymnodiptychus dybowskii o 1 0 0 0O 0O 0O 1 0 0 1 0 1 0 0 1 0 0 0 1
2. W) ta Aspiorhynchus laticeps 060 01 00 0 1 1 0 0 1 0 0 0 0 1 0 0 1
3. BSOS 1 Schizothorax (Racoma) biddulphi 0 1 0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 0 1
4. FIBZNE A S. (R.) intermedia 01 0 0 000 I 0 01 0 1 0 1 0 0 0 0 1
5. WIEZE A S. (R.) barbatus 0 1.0 0 0 0 0 1 0 0 1 O 1 O 1 O 0 0 0 1
6. MEZIE t S. (R.) esocina 01 0 0 000 I 0 0O 1 0 1 0 0 0 1 0 0 1
7. SEIZE A0 S, ( Schizothorax) eurystomus o 1 0 0 0 0 o0 1 0 0 1 0 1 0 1 0 0 0 0 1
8. BEFE B Diptychus maculatus 01 0 0 000 1 0 0 1 0 1 0 0 1 0 0 0 1
9. B JEMPL A Schizopygopsis stoliczkai 0o 1 0 0 0 0O 0O 1 0 0 1 0 1 0 0 1 0 0 0 1
10. MR 2 E RS Triplophysa yarkandensis o 1 0o 0 0 1 0 0 0 0O 1 0 0 I 0 1 0 0 0 1
11. kR Bk T. zamegacephalus o 1.0 0 0 1 0 0 0 0O 1 0 0O 1 0 1 0 1 0 o0
12. /NEEE SRS T. microphysa o 1 0o 0 0 1 0 0 0 0O 1 0 0 1 o0 1 0 1 0 O
13. KBk T tenuis 0o 1.0 0 0 1 0 0O O 0O 1 O 0O 1 O 1 O 1 0 0
14. W ECER RS T stoliczkae 01 0 0 0 1 0 0 0 0O 1 0 0 1 0 1 0 1 0 0
15. BERR R DR 7. bombifrons o 1.0 0 0 1 0 0O 0 O 1 0 0O 1 0 1 0 1 0 o0
16. /AMAE R T. minuta 0o 1.0 0 0 1 0 0O 0O 0O 1 0O 0O 1 O 1 O 1 0 0
17. /MR BB T. microps o 1.0 0 0 1 0 0O 0 0O 1 0 0 1 1 0 0 1 0 o0
18. BBEE ROK T, strauchii o1 0 0 0 1 0 0O 0 0O 1 0O 0O 1 0 1 0 1 0 o0
19. Gt = B T, stenura choprai 0o 1.0 0 0 1 0 0 0O 0 1 0 0O 1 1 0 0 1 0 0
IR R, 0.000 0947 0.000 0.053 0.000 0.526 0.000 0474 0.053 0.000 0.947 0.053 0.421 0.526 0.263 0.579 0.158 0474 0  0.526

S BE S JERK Triplophysa strauchii =738 25 JEUHK ; 55 68 25 JEB] Triplophysa stenura choprai =40 & & B Triplophysa stenura (1053 T-W5 AW R V] L4 44
ELP

El JE M Filter feeder; E2; 24P Omnivore; E3 : HI 1 Herbivorous; B4 ; I Carnivore; ES; M Pelagic eggs; E6: i1 Adhesive eggs; E7:
T Drifting eggs ; E8 : U7 Demersal eggs; E9: ¥ii{yi With terminal mouth; E10; [ {37 With upper mouth; E11; F i Hypostomatous; E12: " |2 Mid and
super stratum; E13: 1 )2 Mid and sub stratum; E14; JiKJZ Benthic; E15; 2% Riffle; E16: ZE i Slow current; E17 .32 ##i %! Inhabit both in riffle and slow
current; E18 . 7 J& Sedentary ; E19:101i% Migratory; E21 ;2% Semi-migratory
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Table 4 Fish autecology matrix of non-native fishes in Tarim Basin

EIRHA S (EE A ERYI= KR T
LA '45 s Nutrition types Spawning types Mouth position  Stratum Current Migratory
Species El E2 E3 E4 E5 E6 E7 E8 E9 EI0 E11 E12 E13 E14 E15 E16 E17 E18 E19 E20
1. K4 Protosalanx hyalocranius 0o 0 0o 1 0 1 0 0 1 0 0 1 0 0 0 1 0 1 0 O
2. WL Oncorhynchus mykiss 00 0100 0 1 1 0 0 0 1 0 0 1 0 0 1 0
3. A1 Hypomesus olidus 0 1.0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1
4. H3EM . Esox lucius 060 0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1
5. il Cyprinus carpio 01 0 0 0 1 0 0O 1 0 0 0 1 0 0 1 0 1 0 0
6. BB Cyprinus carpio 01 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
7. W Carassius awratus 01 0 0 0 1 0 0O 1 0 0 0 1 0 0 1 0 1 0 0
8. Bl Carassius carassius 01 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
9. [ Carassius auratus cuvieri 01 0 0 0 1 0 0O 1 0 0O 0 1 0 0 1 0 1 0 0
10. SRS E; Rhodeus ocellatus 0o 1.0 0 0 1 0 0O 1 0 0 O 1 0O O 1 0 1 0 0
11. #4641 Abbottina rivularis 01 0 0 0 1 0 0 0 0 1 0 0 1 0 1 0 1 0 0
12. ZHfa Pseudorasbora parva 0o 1.0 0 0 1 0 0O 1 0 0O O 1 0O O 1 O 1 0 0
13. £ % Hemibarbus maculatus 0 1.0 0 0 1 0 0 0 0 1 0 1 0 0 1 0 1 0 0
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- EIRHR S (BEDA HETEK)E K 3
Y2 bk Nutrition types Spawning types Mouth position  Stratum Current Migratory
Species

E1 E2 E3 E4 E5 E6 E7 E8 E9 EI0 El1l1 E12 E13 E14 E15 E16 E17 E18 E19 E20

14, £ T fif) ( =24E i) ) Gobio gobio cynocephalus 010 0 0 1 0 0 0 0 1 0 1 0O 0 1 0 1 0 0
15. #if Hypophthalmichthys molitrix 1 0 0 0 00 1 0 1 0 0 1 0 0 0 1 0 0 0 1
16. 1 Aristichthys nobilis 1 0 0 0 00 1 0 1 0 0 1 0 0 0 1 0 0 0 1
17. 4k Hemicculter leuciclus 01 0 0 0 1 0 0O 1 0 0 1 0 0 0 1 0 1 0 0
18. W RA4E4& Hemiculter bleckeri 01 0 0 0 1 0 0 1 0 O 1 0 0 0 1 0 1 0 0
19. ZRITERER Abramis brama orientalis 01 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
20. SBWMELLEA Erythroculter ilishaeformis oo 0 1 0 o0 1 o0 0 1 0 1 0 0 0 1 0 0 0 1
21. fi§§ Parabramis pekinensis 060 1 0 0 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
22. 4 #1 Mylopharyngodon piceus 00 0100 1 0 1 0 0 0 1 0 0 1 0 0 0 1
23. Hifl Ctenopharyngodon idellus o o 1 o0 o0 o0 1 o 1 o0 O O 1 O O 1 O 0 O 1
24. DUMJRHER #1 Leuciscus baicalensis o 1.0 0 0 1 0 o0 1 0O 0O 1 0 0O 0 1 0 1 0 o0
25. T Tinca tinca 0 1 o 0 0O 0 O 1 10 0 0 0 1 0O 0 1 0 1 0 0
26. AR Rutilus rutilus lacustris 01 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
27. A3k Megalobrama amblycephala 060 1 0 0 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
28. =S4 M. terminalis 00 1 0 0 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
29. YRR Xenocypris microlepis o 1 0 0 0 1 0 0 0 O 1 0 1 0 0 1 0 0 0 |1
30. b VR Misgurnus bipartitus 01 0 0 0 1 0 0 0O 0O 1 0 0 1 0 1 0 1 0 0
31. VR M. anguillicaudatus o 1 o o o0 1 o0 o0 o0 o0 1 o0 o0 1 o0 1 o0 1 0 O
32. i Perca fluviatilis 0O 0 0 1 1 o 0 o 10 o0 1 O O O 1 O 1 0 O
33. WWIUF 8 Rhinogobius brunneus o 1 0o 0 o0 1 0 0 1 0 0 0 0 1 0 1 0 1 0 O
34. FREWIEFFEA R, giurinus o 1 o o0 o0 1 0 0 1 0 0 0 0 1t o0 1 0 1 0 O
35. WRMIRGE M R, cliffordpopei o1 0o 0 o0 1 0 0 1 0 0 0 0 1t 0 1 0 1 0 O
36. /N B4 Micropercops swinhonis o 1 o0 o0 o0 1 o0 o0 1 o o0 o o 1 o 1 0 1 0 O
37. WIS HERS Odontobutis potamophila 0o 0 0o 1 0 1 0 0 0 1 0 0 0 1 0 1 0 1 0 O
38. 14 Ophiocephalus argus 060 0 1 1 0 0 0 1 0 0 1 0 0 0 1 0 1 0 0
39. W5 fh Siniperca chuatsi o o0 o0 1 1 o0 O0 o0 1 o0 o0 1 O O O 1 0 1 0 O
40. [} & Macropodus ocellatus o 1 o o 1 o0 o0 o0 1 o o0 1 o0 O o 1 o 1 0 O
41, ZBEM Ietalurus nebulosus o o0 O 1 o0 o0 0 1 1 0o 0 0 O 1 O 1 O 1 o0 0
42. T K O Silurus soldatovi meridionalis 0O 0 O 1 0 1 0O 0 O 1 0O 0 0 1 0 1 0 1 0 0
43. i Pelteobagrus fulvidraco o 1.0 0 0 1 0 0O 0 O 1 0 O 1 0 1 0 1 0 o0
44, HIEF B Oryzias sinensis o 1.0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 1 0 o0
W HRIEEL R, 0.045 0.614 0.091 0.250 0.091 0.727 0.114 0.068 0.955 0.091 0.159 0.318 0.432 0.250 0.000 1.000 0.000 0.795 0.023 0.182

W85 Perca fluviatilis 7= BTN, — DI04 AT _E T I0 T, REFEE ARSI A BUFIEINZE ; AT 8 Oryzias sinensis 7 90 IS , B0 7 A HEAE M £
B R — B (Al o B BE b A LT 224K B B RSO AR PEBIZE . E1—E12 IfRTE 2% 3

3 Wit

3.1 AMRMETEIE BRI L 0 e X ZR R

IR R B AT PRAAS SR G A e O 25 ] £ 28 AR AR 25 A IR Tl R A R IR, 38 HUR b (
TR BRI 0 ) + 35 (2 W A DB H S o0 A5 2 ARk — EAFTER M B Lo = 2 F Al 15
PO ERB A IC A 15 S (P YRR A AR 22 5 SR U U 12 AR RN
FRAHEIROL .t Tt 2o A MRRN A RF e 1, LB R AT RS IR 4 , >4 S 1A ) A BLT- AN K
ATRE T o SRV AN AR AN R et S SCRRSE R 23265 0, SR [ 90 5 2 I ) 24 S B i) Ak e o I e 4512
BIFSAD AR S 5 B LR 4 35 0 280 AT 19 i, 5 Z AR R I OB A 22 570121550 T 5 AR SCEE X AIF
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Bl = HBEI R A IX SR ICTE A LA O, BN = KA SR S R R ot g s i S - Ry
PAA T AE 32 B b JF R O oAb BF 58 3 B 2 98 B A, X4 A X s A Bk A A 5 Sk s R B ( Triplophysa
zamegacephalus ) " WEASZ BN SETE L IR BEE B BB T TORE B, AR SCEE I8 0 A BE A — Be AR By H X
AR SCH B A3 M B AR S AN 23 1 B A Pk ) R

F— T SRR R B SCHR R B LR Z A B R AR 2K 44 B, 5o m RAZ i 2k AR
Sl R KA G R B BRI AR IR S8+ s K 4 X T g 5% X A
BT B2 et LB AR AL RS EEE TG OGN, FE TR A R A R | - 2 0 2 e R 4 AR
TR 3 DI SR T4 ARl AR A7) s FERR MR AR Al 14 R M R W £ HITTE SO FUR K B i BE SR AR ME——
AWyt [ ARAIEE DR, BRA S BUR G B A 3 R AR 28R At 63 B, i AR 2K BTy L 451 )
ik 69.8%

MR A BB LR S 0 R B EVE W A B A0 i 3 T, R R AR 1 3 LR 2 b A1 S 1Y
PP ZREERDL . N G-F 8BS 45 5 00, i L35 f SV F A8 E0(D,) (BHIZHEE) 1,30, 6 F8 4K
(D) (JBEIZHEE) R 0.74 B} & B AR P8 B T S X ek f SR V% 0 38 I A1, T 76 R V0 I d B %
B B AR B AR T NS0 7.39 .3.39Y SETTA00 0 10.03 . 4.05°7  (HES BUAKR 75 b + 35 f0 S BEE G-
F 88U L35 0.43, i /R3E HUR 20 B £ 2 X R 2 BT S i R o fh g s 2R e A I AR 1
KNG , M RTZ X AEBETE ik F 3850 TR 4.21, 6 #8550t Tk 3.38, T2 AR R0 E A T 40 i 248
T+ T8 BRI R 2R, BRI, B RNZIX RS G-F F8500 1N 0.20, 3% 12 AR Fh o 5 fil
BHET i o B4 i T B, X i ad 25 AT TR 28 E A 75 | o 7 rp R DA B RO e B IR 2, e &R E
2R S D B R B LA NI S T BCY RS R S0 9 AR R SRR i | A I Ik 2
HETE G-F F8BCBUAE NS

T—J5 T, FEAE BUR Z b ) 8 28 AR P S BEORIE TR VT Tl X (68.2% ) /R FF i) I 4 (15.
9% ) FEIEVTIRIR R YN Ko & YN 5N [F] B0 XK, 32 350192 DX 4 28 X 2R 2 A B — g v ST o D L X 5 AR Y A
JRA S MRX RE A ERITRAR I8 SR st R BT AR RS HR 2 0 2 X R R AR 1
AR A ST BEA AT B S A AR ST EEIE 028 R T4 R 280, X 5 AR B 3 R IR
AT (88.6% ) , T 6l 0 45 37 SR 1 S g it Ak o0y R VTR Sk H 1028 5 40 28 BB 38 719 LA DY H
etk RAF A A8 s, 25 b =B
3.2 ARG T EOR G 2K X R S HA G X g — b AR

FEWRBE, ARGREE SR ARERLAG RAMMBHRX AKX RZRWY —~LHL
( Homogenization ) "> 34" | 41, 75 K WA 5] e 3o 41 28 X R AR B 028 AR AOTR AT 83 T4
T HL K FLATS ST T del £ 2 X 2R (AR R th e £ 2 AR L 28 P A R 00 T B b T S LR 2 P £ 26 4
BB AR BRI A A, 55 1 PAH DG DI 0 28 B 95 AH UM St Tt Rl 5 R VT T it 32 B0 76
PR TR EE ) R A R 223k 20 FRLLE AHUR N 0 1R 0.155,0.160,0.227 , X FiAR R A9 15
AR S AR R Bk H TRV H T IR VA SE, A SO s, 38 R 250 44 FhA ks I T RITH T
WX 30 B, 7 68.2% 2 % Tl 5 2 A7 B V) C R B DAL St t R A5 19 FhAT S A i 75 0 25 v
AR BN DT s 19 0.103 LT 0.259, AN a2 X R 7E s Akl At b B I 1 9 e A 1k B A0 R b i (R T
T, At pEE R Y 2R R BLAR B AT HUK B o A 3 SR AR S AT 5E
Gk ARJR AR5 PRI R Z I A, AN W) f B8 HEOR RN £ iR 92 e Bk S A SR D © AR 4RI
R SEA7 58 AT IT AR A A KA T AR TAED 472 af AT | bl 4 2 fa 2K Ft it — 4 35
AR KA 3 LUK G A0 ST SRR G DX AR BT R i — 2
3.3 AR BRI 12 58 N Y’ 3

FE— PN FH I B 2 R A AR R 43 BT 5125 1T g p T o A BT S A R T R T R A B, DT X F
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GGG I | QS A ) A O e 3R IR 4 SR T, S Ry ¥k o 1 AR 4 R e iR AR
PR ASEHIE 53 B 0 28 T 7 I T L B0 2R 900 i) L, ™ o 1 o o 0 A S0 ) o P Y W, R A A R 0L
HD ) TR AL WS, AR OE AR R R e 35 | 2R N B 45 i, S0Rh 25 A0 Tk R
7P A A A AR 2SR 5 VR AT & 832 B AR RI TP A B v 0 T % I U TR L, IV 2 285 Ho A 4
P TR R 7

A AL SRR B 3 AT S s AR B0 A BUR S b B T2 MIE P i Bt e SR PR S A, OF
HAFZ ARRBENS 5850 F) FH 425 Fh oA ) PR B U8 5 100 53— J5 T, S i3 AT AR A8 /K SCERARE A ek
A R T B R SR S R R AR AR PR AR 2R B TR R A — D O B RIS TR RE

5, T A R B R G 2 0 2 BT S8 00 A P X AT WG 8 A 58 S RS DR, 9 A% v 3 A
P R R 7K A AE ) ) AR P A5 A5 24 JC T A S AR L e 3 o A 2567 1) 25 B8 O AR TR ) )l Il AR 4 it T i 2
Bl 55 BUORZ N LT A & R B 5 A % SO0 B AR DG B S 45 A an 101 6 5 3 0 T8 R
WIAEY (3R 3) Bk X TR AR b B2 KRG R RE ST . o3 — 5T BRI W) (a8 A Ak AR Y 7Y
BV A B e A T UL R i OIS 2, X2 X Rl R A S e AR 2 E R R 2
— RN 1 TR 2 R v SRR R S R AR SR A 2L SRR T R T
IS A FH BT IR , anfik £t ( Hypophthalmichthys molitrix ) €01 ( Aristichthys nobilis) VRS FTE 0 FIH T
R B D W TR sh A Y £ ( Clenopharyngodon idellus ) | i i ( Parabramis pekinensis ) | 4] 3k
( Megalobrama amblycephala) 55 K4 B X AR A B9 7K =AY 3 KER 1 ( Protosalanx hyalocranius) 4T
& ( Oryzias sinensis) W T2 43 R T A7 S 2K K 76140 2 KIS BoE: B8 fe, AMREAZRFEZ /RO
L WEER T BRI R E 2, O A 2 R N B 28 41 5 6 ( Ophiocephalus argus) 7 5 ( Perca
Sluviatilis) S ARRIEYI Rl . FEGTIRA IR BE 3B, ARFIREFFI ] T & Fh4e B W eI %A

WK 88 R K U B A B 2 e 2 KT TR 2 W AR BRI A A 3R ik nl BB 1R . 0040, X 245
A SRR 1 TH R SR e B BUR TSR BRI B AR FIRE . ERSRA ) T /s e £y e NG 0 AN REE IS
FLAIAT S R AFER I SRR (R R (A BEE A R I08 A OR S, U DU RN S AR AT (1
A B A SN O BRI O VRSB A B 7S AT K PR R R A AR DA SR A R B IR A m R
— BB Y R B 0 R DRI R B R R A RS BRI AR B R4 L %) £ ) I
N 31 B B AT 22 9] [ 35 Be 22 /A 3—7 Ab 7™ B3 GRS T X S 28 L 2 BB A TEBE BTN B AR 50
XS T REMARGEN T, HE TRAS €, X BT K SCRAFEE R IFA T4 ARS8 I 1 A 3%
B Gt KA B S A Ry 491 B B AR it e A e 2 A Y K T SR 1 YRT ZK SO ) 3 R T i KA
BTG BAT, W0 BEA Jetalurus nebulosus £ 22 1R 7K FiE 3 2 FE T LA 828l Rl 22 — 107 i i £t
( Cyprinus carpio) 4t ( Carassius auratus) \ZZ 40, ( Pseudorasbora parva) MF 1 ZEZE W) Fh JLF- ik A3 ¥ R 7
b T K

A NRASAZR A BT W R S BCH AR BRI A e B ik — By HOE O, 2
28 Lok 225 | BU™ BB IS+ 35 0 2R 0 AR A2 6] WU Fh i i i) IR 2R o B PR B 2R N Sy 6 T 2 B R
8% (Silurus soldatovi meridionalis ) 55%F 1 35 S HA W] WA £ F 77, Qning 6 5 | A S0T 1 350 o) 5 LK S £
W) s S T AR B R BOX L + A0 AR X R A ) R R Y 5 — i, £ R e a5
ARSI YR, 2R AR pE ARy MO a2 O AT S gl B R R e
82 AR LA PR P S UM N o 10 3 0 S LR SE RS IR R WV A S X PRI S T K SRR R R R
i 25 AT b e S o LA T 18 3h 00 o TR B i) A e g J s 1 7 T A LR LRI A /N K
JE K 2 o TR A LS8 2T R | R BUIE T30 4 3 0 R R IA B, Anide 22 + 38 1 v S RIS
ZHIR P RE RN, TR BAE K AR LR E O W A M — AR S BUR PR EE B R B 10 4R
A T R A TARIRTRA , 117 —25" W AR S PR 81.35% , 3™ dE g iR (a2 AR 2 78 1%
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