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Fig.1 Location of sampling sites in Nanxi River
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Tab.1 Fish species list and distribution in Nanxi River

T LB SCORTLE

R JLEKE  KEE  KEE T AR MR
2 § CLUPEIFORMES
2B} Engraulidae
1. J1#% Coilia ectenes +
2. R\ Coilia mystus +
72§ SALMONIFORMES
Tt} Plecoglossidae
3. Ffh. Plecoglossus altivelis - + + _ _
A8 B} Salangidae
4. KR AL Neosalanx tangkehkeii taihuensis +

5. Al A4 . Hemisalanx prognathus -
6. H AR i Leucosoma chinensis -
24§ § ANGUILLIFORMES
B4Rl Anguillidae
7. HA8840 Anguilla japonica + + + + +
8. B Anguilla marmorata - -
. H CYPRINIFORMES
i #} Cyprinidae
#4437 £} Danioninae
9. TElELE Zacco platypus + + + + +
10. 5 [ 48 Opsariichthys bidens
HE S R} Leuciscinae
11. ¥ . Mylopharyngodon piceus -
12. it Ctenopharyngodon idellus + +
B A} Culterinae
13. FAg 5t Pseudolaubuca engraulis +
14. KHR4EHR Sinibrama macrops
15. T‘ﬂj‘i?ﬂg Pseudohemiculter dispar
16. /ﬁ( Hemiculter leuciclus
17. U1 E& 4 Hemiculter bleekeri
18. £1HE A Cultrichthys erythropterus
19. SHMEGN Culter alburnus + +
20. fifg Parabramis pekinensis -
21. A3k Megalobrama amblvcephala + +
i) V. &} Xenocyprinae
22. # 2 Xenocypris davidi -
23. [RIW)#f Distoechodon tumirostris + +
ff WWF} Acheilognathinae
24. FARBHE Rhodeus ocellatus + + + +
i A} Barbinae
25. JeABIH B Spinibarbus hollandi
26. IR M GIE A Acrossocheilus wenchowensis + + + +
27. 575 H 41 Onychostoma barbatulum +
fif) W #} Gobioninae
28. JEfE Hemibarbus labeo + +
29. bty Hemibarbus maculatus
30. KWyt Hemibarbus longirostris
31. ZZfiffi Pseudorasbora parva
32. /Mg Sarcocheilichys parvus
33. YLV R Sarcocheilichthys kiangsiensis
34. YMBERZNfE Gnathopogon taeniellus +
35. 54 Squalidus argentatus
36. 4L fa Abbottina rivularis
37. Uiy Pseudogobio vaillanti vaillanti + +

+ o+ o+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+ o+ o+

+ o+ o+ o+

+

+ o+ o+ o+ 4+

+ o+ + + o+ o+ o+ o+ o+ o+
+
+ o+ o+ o+
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#3F.F} Cyprininae
38. #ifl Cyprinus carpio
39. ) Carassius auratus
i\ &} Hypophthalmichthyinae
40. 1§ Aristichys nobilis + +
41. % Hypophthalmichthys molitrix
@ﬂ(ﬁl’ Cobitidae
42. Tk Leptobotia pellegrini
43, rhAEREEH Cobitis sinensis
44. ek Misgurnus anguillicaudatus
45. REEEJeHK Paramisgurnus dabryanus
SF-tg R} Homalopteridae
46. JEZR 14k Vanmanenia stenosoma + + + + +
&7 B SILURIFORMES
5%} Siluridae
47. fif; Silurus asotus + + + + + +
48. K I Silurus meridionalis
B 758} Clariidae
49. $HF-fil Clarias batrachus +
25} Bagridae
50. FE Pelteeobagrus fulvidraco
51. HLJEG Leiocassis crassilabris
52. 4% Pseudobagrus albomargintus
53. Fx AL Pseudobagrus ondon
54. |®] R U#EE Pseudobagrus tenuis
55. KIEME Mystus macropterus
i S8 Bl Amblycipitidae
56. FH %kt Leiobagrus marginatus + + +
WA} Sisoridae
57. fRELSN Wk Glyptothorax fukiensis - _
%72 § CYPRINODONTIFORMES
&R} Poeciliidae
58. Bl Gambusia affinis _ _
#n %t H BELONIFORMES
fi#} Hemirhamphidae
59. 4l T gt Hyporhamphus sajori - +
47 B MUGILIFORMES
fifi Bl Mugilidae
60. fif§ Mugil cephalus +
61. f& Liza haematocheila +
&8 H SYNBRANCHIFORMES
4 6B} Synbranchidae
62. #ifi& Monopterus albus + +
7% B PERCIFORMES
fiE B} Serranidae
63. 164ifi Lateolabrax japonicus + i
64. 5 Siniperca obscura +
Y YEEEEL Odontobutidae

65. VYL YEE Odontobutis obscura + + + + + +

+ o+ o+ o+
+ o+ o+ o+

+ o+ o+ o+ 4+
+ o+ o+ o+
+ o+ o+ o+ 4+

+ o+ o+ o+ o+ o+

66. /N B £t Micropercops swinhonis
iRl Eleotridae
67. R3LJEY Eleotris oxycephala + + + + N R
fiti ;% fa B} Gobiidae
i pZ [ B} Gobiinae
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68. i TR J% £ Rhinogobius clilfordpopet
69. 2 BEV) R 5 4. Rhinogobius lengtiginis
70. # G W) R 5% A, Rhinogobius davidi
71. TRV HR T Rhinogobius giurinus
& fif & £ £} Taenioididae
72. LR AR FE A Odontamblyopus rubicundus
#3408} Periophthalmidae
73. $94 . Periophthalmus cantonensis
-5 8} Belontiidae
74. B 3} ffi Macropodus chinensis
75. X &3} Macropodus opercuiaris
fi#7%} Channidae
76. 5 Channa argus
2 B PLEURONECTIFORMES
H R Cynoglossidae
77. 72K Cynoglessus graclfls
72 § TETRAODONTIFORMES
fali &} Tetraodontidae
78. 5BEAR J5 il Fugu ocellatus

+ + + + +

T+ " FOR PG AR AR BIREAS - " FOR U BERHC 8 M AE DI A HARERIREA

Note: “ + "represents collected fish species in the surveys; “

2.2 FEIIEEIRYIHERS

2013 - 2014 A 7F i & V1 8 A ok 48 M 28 3L
7827 2, H it 187 459. 6 ¢, TEANGL AU W3k 2.
HARY) b, TEEE R RN OGS R LR (A X 2
21,45 10.17) /N g A 40l ph s 6 JS
R TR AR e SR R L 25 T B Y i AR
WA A AN
2.2.1 AwEAE AR AEICR K IR A F]
025992 2, H i 45 143.8 g, JLIRIKELLGEHE AR
MM SCIS f R A AR, B 53 0l o 2 /K Sl 3R S5k
(1) 40.22% .20. 87 % ; FUEUER 1 20 (1A 4o e UL 682
AN et U1 Iy W AN E R B Y 59 22Y - §iL)
20.88% . MM E T, B A RN
DIt TEEE AR E 5O, Gt IR B R Y
S Y 85.76% , Horb N TR 18 L 6 A0 A
TS WA MR 45. 21% o dLIR KRR YA
(PR 45.5 g, R DI/NIAS R 32, Hop
NN R SN B R DO R 2 N
2.2.2 KFEBEITE ERFERILBEIRER MK
1984 F2, Hi i 38 594.6 g, VLB TE 6 M R
D=2 R VN = BT U &= | R R AR & BTN
MR 25.55% (12.95% (11.24% ; FoR B 5%
ZIA S N B e R ek YR sk VD IR
Lok 35. 74% o MRPEMARE T IR VLB M

— "represents the fish species were not collected in the surveys, but recorded in litera-

St fa B TR R s e Ay s i, Bt
VLB T 1 81. 96% |, a3 N 1A H4 1A
19.5 g, AR W w70, {SCHR A 57 RAS A9 K o
2.2.3 AMWEITE  ERMRILEIRER MK
1802 J2,H+H32396.5 g, ZILEMAYI LA T8 6 1]
SRR B R T B R SR AL 25. 08% 5 I
KRR Z A VD /NGg GRS fa A
HALEE W TR W) MRS VLG AR AR R
Ve | S e W, AT T B R B R
55.82% . ARHEUOARY T T, KA R TLE AR | T8
FEHR It L H A EB A RN EIE v e
BOATE R ILB R Y E Y 63. 86% 5 FLIK, AF
i B N DL ST )] A
PR, AT IR B R Y E R 15.73% . K
FRILBO Y A 1A E 18. 0 g, MMARLAS ]
AR/, N T L B T B RCR A
iR SRR R

2.2.4 fELE TEREIRIVLB IR AL F 2 869
Fe, i 38 217.7 go IRILBLIaRY) LIRS Ay I 4
Tt B0 VLB AR B R B 38. 90%  Hok B
WA 5y Aeh 61 68 TEEEE Dk, A3t
T B A MR B 43.37% ot T 4b 75 J8 8 ]
BT M R 2 OB AR R 2 o AR T AR
Gilina s WY EACSANE S P A N N =32 ]
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Tab.2 Composition of fish catch for each sampling section of Nanxi River
JLiEK KU KAE T & FHR /NEE N3t
Mooo% Rd ERY OB ER/ O ERY R0 ERORY ER/ OB ERY B0 B
i g i g i g = g 2 g = g R g
JI% 23 1856.1 23 1856. 1
R 338 6516.7 338 6516.7
. 94 1424.6 7  180.9 55 764.6 156  2370.1
KB 8 45.3 8 45.3
H 74 165 f 1 127.9 6 2105.3 4  870.1 1 127.9 2 327.7 14 3558.9
Fi B I 399 3944.0 507 5067.3 452 3994.4 25 153.5 58  669.8 238 2279.9 1679 16108.9
o £ 9 187.0 8  149.1 6  103.4 23 439.5
Al 4 5214.6 1 310.9 5 5525.5
8 ki) 3 87.0 15 14.7 38 103.0 3 22.8 5 6.9 64 234.4
K HR A fifg 18 334.1 14 189.2 16 2459 13 223.6 6l 992.8
LREr 5 62.6 3 51.7 6 96.4 155.1 5 84.6 4 55.1 27 405.5
2 6 46.4 5 37.2 8 62.8 31.5 6 47.6 29 225.5
IR 2 40.4 5 69.4 4 38.7 3 30.1 14 178.6
AR 4 2359 6  365.7 8 436.6 3  136.1 21 1174.3
S £1 6] 6 537.4 2 101.7 639.1
] 3k i 3 1213.3 1 417.6 1630.9
[5] ) i 4 107.7 1 78.3 186.0
1o AR 14 44.0 3 8.8 9 26.2 6 22.2 32 101.2
S5 i 6 445.8 6  445.8 5 298.7 17 1190. 3
TN E fo 207 4072.0 257 6150.6 118 1964.7 5 57.4 111 2520.8 98 1374.0 796 16139.5
B 12 615.6 1 412.3 13 1027.9
JE ey 5 117.1 197 4641.7 48 3102.9 64 2045.2 32 2018.0 29 1238.3 375 13163.2
Tt 4 101.4 4 101.4
Ky e 1 282.3 1 282.3
Fdfn 5 35.4 9 79.5 16 67.3 15 57.1 45 239.3
N 47 423.6 151  997.9 150 988.7 10  82.8 66 311.9 199 1187.7 623  3992.6
VLG figt 50  344.7 59  388.9 50  344.7 49 329.0 208  1407.3
YT i 5 31.7 7 50.3 8 56.0 8 56.1 28 194.1
A 1 9.2 4 27.7 4 28.0 64.9
ALt 4 21.6 4 21.2 42.8
ol 7 50.0 10 71.3 11  57.3 8 35.4 9 47.0 45 261.0
il 19 7023.7 25 6776.9 20 5559.5 54 4856.3 4  712.6 16 2841.1 138 27770.1
fil) 36 3265.9 137 5801.9 47 2283.8 81 3514.1 78 3710.6 37 1494.5 416  20070.8
i 10 11702.0 1 44.1 11 11746.1
i 3 3493.0 3 3493.0
THE B 5 68.0 5 51.5 6 85.5 16 205.0
ALK 11 71.7 115  674.7 63  326.4 62 343.2 45 248.3 296  1664.3
TRk 21 299.9 55  429.3 61 350.3 19 187.3 93  497.8 24 181.3 273  1945.9
PN A 2 14.4 4 32.7 6 47.1
T3 11 4 8 56.1 20 161.9 27 174.9 28 212.3 21 133.3 104  738.5
fifs 5 506.3 3 264.0 2 94.8 1 22.9 1 67.5 2 99.3 14 1054.8
K i 2 333.3 2 333.3
il 2 514.0 2 514.0
pig Uk 4 55.2 4 56.9 70 1389.4 4 46.9 64 1172.6 146  2721.0
MR 11 191.0 29 406.4 19 314.5 18 286.2 15 218.4 92 1416.5
[ERUEIN = 13 194.5 18 272.4 16 231.2 15 210.3 62 908.4
e ) i 84 1238.1 223 3189.9 75 844.6 26 315.1 73 785.4 481  6373.1
[ 2 ) % 12 303.4 20 581.3 9  213.0 7 148.1 48 1245.8
PN ] 9  296.9 9 296.9
4 fafe 3 16.6 42.9 3 16.6 12 76.1
4T it 5 31.4 5 31.4
fif§ 8  796.0 8 796.0




78 %38% % 6 M KAEKFEZF 2017 4 11 A
4k 2 Continued
JLIE KR KIFZE KAE T & HIHER /MEE N3t
ok B/ ER/ B/ EE fods Ee R Ee e =R s EE s B
R g R g R g e g F g F g E g
fig 40 10713.1 40 10713.1
i 1 26.0 1 36.6 2 62.6
ALt 3 98.0 56 4245.7 59 4343.7
ik 4 81.1 4 81.1
A3 I i 10 103.5 13 84.0 40 279.3 5 39.9 36 227.4 36 2422 140  976.3
Vb 19 2283 54 612.6 155 1677.6 14  148.1 32 290.4 147 1525.2 421  4482.2
N Y 1 1.2 1 3.6 1 1.3 3 6.1
e FC W il % £ 6 33.1 40 1659 8 28.7 26 132.2 17 97.0 97 456.9
TV fa 17 100.0 27 160.8 66 407.0 14  63.6 55 349.6 35 221.5 214  1302.5
LR R (A 1 21.7 1 21.7
R 1 27.6 27.6
W= 2 9.0 2 9.0
ZENRT 16 1232.8 16 1232.8
A 992 45143.8 1984 38594.6 1802 32396.5 869 38217.7 877 14938.3 1303 18168.7 7827 187459.6

B L, At T R Y E Y 88, 30%
FBRILBOE Y AT B IR 44. 0 g, MAMAE A
PN N A R R N R B A

2.2.5 FiEE TEAHBILRERNMIERTT B, H
i 14 938.3 g, ZVLBCHAR Y LR OGS ek
oK N & RS RN = (7 SR ]
12.66% .10.60% ; HyE 4 22 iy i) /N i | rh A
AEBRk Ve B A5 Bk W) R % VTP R Sk EAE VD
TEAE 5Ot T B R SR ALY 49. 82% . AR i
HAR Y T, R DU R MG s fa
v g 5 0, a3 ) o VL B i AR ) R
24.84% 16.87% 13.51% 4.77% 4.48% , ‘#iH
BRI ASE R 17.0 o, AR BT AR /)
NI PP AL 22 B P o AR (S B
AR R

2.2.6 HE /MR ILRAER M 3032,
Hiw 18 168.7 g, ZILEUIRYI L) vEBE R /N Vb
S8Ry O 45 Tl BCER 43 S0 o L B e R B R R
18.27% 15.27% 11.28% ; Hok B i 2 A 1M
D= A E 1N RRAN LT NG SRSV A
Bt IR ILB AR SR E N 29. 46%

MR e AR o e 115, /MR LB | 5 B R VD
Vg S RIS AR A SR At IR
WY R 59. 19% ; HK, /N B 55 th x5 4
i PR R R R, At iR L Bk Y)
FHLMY 21.52% o /MR R AR R H 13,9
g, MRS BB AR/, N f AR R 2 B T
FeBEK

2.3 AEILR&EDFELE

R T i BE S e S A JRA R B Ar
ATETE 0. 288 ~ 0. 356, J& 42 FE AR DL ; HoAR VL B A AH
APELE 0.465 ~0.737, JR AR L — P EEARL; b, b
GRS BT BAY AR R PE S IR (0. 333 ~0.537)
HE LB R R AHRIMETE 0. 615 ~ 0. 737, 35 v B2 AH
U(F£3) .

®3 WEIARIIREEMAMBLE

Tab.3 Similarity of the fish communities in the different

sections of Nanxi River( Jaccard index)

Mo AEEAKIE KT KME MR HEE DR

LK% 0.500 0.537 0.333 0.465 0.512
KIEEZ  0.500 0.667 0.288 0.707 0.674
g% 0.537  0.667 0.306 0.615 0.623
¥ % 0.333 0.28%8 0.306 0.356  0.347
MR 0.465  0.707  0.615  0.356 0.737
JMAE 0.512 0.674  0.623  0.347  0.737

2.4 aEYTHEEMNE

REERTL 6 I RAETLB A SRR R 7 i 5
PR R DL F 4, #02¢ Shannon-Weiner $84((H) 2
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Tab.4 Comparison of fish species diversity in the

different sections of Nanxi River
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LBk 31 2.178 2.349 0.7813  0.2848
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KigE 52 2.938 3.009 0.9043  0.3629
g B 29 2.384 2.207 0.8188  0.3740
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INEIE 34 2.817 2.848 0.9106 0.4919
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Fish Resource Investigation and Species Diversity
Analysis of Nanxi River in Zhejiang Province

GAO Shao-bo, CHI Shi-yun, LI Si-xin, ZHEN Jin-xiu, DONG Fang-yong

(Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of
Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources and
Chinese Academy of Sciences, Wuhan 430079 ,P. R. China)

Abstract; The Nanxi River is located in the lower Oujiang River and runs through Yongjia County, Zhejiang Prov-
ince. It is an important water source, has a famous national tourist resort and provides the primary fishery for
Yongjia County. However, overfishing, environmental contamination, sand excavation from river channels and hy-
dropower projects, constructed from 2001 to 2014, seriously threaten the fishery resources in Nanxi River. To de-
termine the status of fishery resources in Nanxi River, three field investigations were conducted: December 22,
2013 to January 10, 2014 ; March 27 to April 10, 2014 and July 16 to August 5, 2014. Twenty-four sampling sites
were set in six river sections; four river sections on the main stem ( Beixi Reservoir, Dayuanxi, Dananxi, Nanxi)
and two tributary sections( Yantanxi and Xiaonanxi). Fish samples were collected using gill nets, cages, stationary
lift nets, stationary fishing gear and fishhook. Species, body length and weight of all fish collected were determined
on site. The total Nanxi River catch included 65 fish species from 56 genera, 22 families and 9 orders, with the ab-
solute dominance by Cypriniformes (35 species, 31 genera and 3 families) , accounting for 53. 8% of the total spe-
cies. Species composition and number varied with river section; the number of species collected by section were
31, 38, 52, 29, 32 and 34, respectively for Beixi Reservoir, Dayuanxi, Dananxi, Nanxi, Yantanxi and Xiao-
nanxi. Zacco platypus and Acrossocheilus wenchowensis were the dominant species at all sampling sites with relative
abundances of 21.45% and 10. 17% , respectively. Coilia mystus, Pseudobagrus ondon, Misgurnus anguillicauda-
tus , Sarcocheilichys parvus and Odontobutis obscura were dominant at some sampling sites. Nonmigratory fish spe-
cies were the primary target for fishing and included Cyprinus carpio, Carassius auratus, Acrossocheilus wenchowen-
sis, Zacco platypus, Hemibarbus labeo, Liza haematocheila, Coilia mystus, Pseudobagrus ondon, Odontobutis ob-
scura and Lateolabrax japonicus. However, the size of individuals collected was small, indicating overfishing in the
Nanxi River. The fish community of the lower Nanxi River and estuary displayed low similarity (0.288 —-0.356)
with the other sections. The fish community of Beixi Reservoir were of higher similarity (0.333 —0.537) with the
four riverine sections and the four riverine sections were moderately similar (0.615 —0.737). For the Nanxi River
fish community, the Shannon-Weiner diversity index, Wilhelm index, Simpson dominance index and Pielou even-
ness index were, respectively: 2. 178 —2.956, 2.207 —3.009, 0. 7813 —0. 9338 and 0. 2848 — 0. 6008. Fish
biodiversity in the lower Nanxi River and Beixi reservoir was lower than in the four riverine sections. The fishery re-
source in Nanxi River is in serious decline, so conservation and ecological restoration measures should be taken to
protect and restore fish populations in Nanxi River.

Key words: Nanxi River; fish resources; species diversity; protection measures



