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Fig.1  Location of the sampling sites for fish resource

investigation in Cao’e River
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Tab.1 Species composition, feeding habits and relative importance index of fish sampled from Cao’e River

i b eyl A X B 4R A
€372 B ACIPENSERIFORMES
#3 8} Acipenseridae
1. AEET Acipenser sinensis Fagiiin +
84§ B ANGUILLIFORMES
2 fii Al Anguillidae
2. H A8 Anguilla japonica Bt +
&% B CLUPEIFORMES
%R} Engraulidae
3. JI% Coilia nasus fogiiicn ++
4. JGAEE C. brachygnathus Fagiikin ++
8 B CYPRINIFORMES
i Bl Cyprinidae
5. KAl Ctenopharyngodon idellus T +
6. SEIEHH Zacco platypus Jefr Pk ++
7. L1040 Opsariichthys bidens ok ++
8. F 1 Mylopharyngodon piceus &k +
9. RHRES Spualiobarbus Curriculus Jefr bt ++
10. %(Hemi(‘uller leucisculus REE ++
11. i 2( H. bleekeri JEtE +
12. iy Parabramis pekinensis v +
13. ¥R 8t Pseudolaubuca sinensis Rk +
14. =A% Megalobrama terminalis vk +
15. W 3kti M. amblycephala ZRE Pk +
16. ST Culter mongolicus ik ++
17. WS C. alburnus Fagiiin ++
18. FH A C. dabryi B fa ++
19. ZLEE AN Cultrichthys erythropterus [y ERE g +
20. ¥R Xenocypris davidi v ++
21. BHH X. macrolepis ek +
22. Wl Distoechodon tumirostri ZRE Pk ++
23, 4N B Plagiognathops microlepis ek +
24, KR4S Sinibrama macrops e ++
25. E Rty Rhodeus ocellatus et ++
26. HAB N R, sinensis Tt —+
27. F ) i Paracheilognathus imberbis Bk +
28. B WUE Acheilognathus barbatulus T +
29. MYLE% A. chankaensis e ++
30. ¥ A. tonkinensis iR gea +
31. # Hypophthalmichthys molitriz e +++
32. % Aristichthys nobilis b +
33. WJE i Acrossicheilus fasciatus i-NEg s +
34, I OCE M A wenchowensis T +
35. il Cyprinus carpio e ++
36. i Carassius auratus ek ++
37. H C. cuvieri Ze Btk +
38. 4R C. auratus gibelio I +
39. KWty Hemibarbus longirostris T HE sh &t +
40. {6l H. maculatus TCHMESh )BT ++
41. L Belligobio nummifer ToHME S BT +
42, $40 Squalidus argentatus TRk +4
43, R S, wolterstor f fi Ze B +
44, MBI Gnathopogon taeniellus et +
45, W Saurogobio dabryi Ze bk +
46. BEE S Huigobio chenhsiensis Fan T ++
47, BAEBY Sarcocheilichthys nigripinnis Ze bk ++
48. 113 S, sinensis TCHHESh Y B +
49, /MBS, parvus AR +
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il ES R X i B AL
50. BEAE £ Abbottina rivularis it I+
51. Z#iff Pseudorasbora parva BT +++
52, P AR« Squalidus nitens et +
53. (LG A e Anabarilius wui Rk +
54. ﬁﬁéw\fﬂi“ Pseudohemiculter kinghwaensis Bt +
55. BT LA Ancherythroculter nigroccudo i +
56. B W% Acanthorhodeus hypselonotus Bod ik +
57. KE&FE* A, macropterus oA +
58. BE &M A. taenianalis i gEges +
59. # A1 8« Rhodeus lighti LBt +
60. WMWOLIE e Acrossocheilus kreyenbergii A ++
61. M LB A, parallens THE +
62. YLVG R Sarcocheilichthys kiangsiensis AR B Y 1k +
63. BEL ALK Niwaella laterimaculata HEME +
64. Ll Pseudobrama simoni BEHRaErt ++
B Pseudolaubuca engraulis ZREPE -
Wil Acanthobrama simoni ZRa Pk -
e EE AL Abbottina fukiensis Rk -
HEFEAE M A, tafangensis JoHMESh )BT -
B M A Saurogobio gymnocheilus Je ik -
KUk e Gobiobotia longibarba Bk —
Bl Cobitidae
65. KR IR 8K Paramisgurnus dabryanus ek +
66. K G Wik Leprobotia tchangi =B +
67. Ptk Misgurnus anguillicaudatus ek -+ -+
68. ALK Cobitis sinensis ek ++
- i€ i Bl Homalopteridae
69. Wi 2L 11K Vanmanenia stenosoma iR —+
5 # B SILURIFORMES
#5 8} Siluridae
70. % Silurus asotus B + 4
HESRL Ariidae
71, FAEWE B Arius sinensis i +
R} Bagridae
72. ¥ Pelteobagrus fulvidraco JogiiRes ++
73. JEPEW B P nitidus JEgiRE ++
74, TG EE M P, vachelli et —+
75. #x W Pseudobagrus ondon Fagiiin ++
76. FHBLIEE P, albomarginatus To 5 HE Bh )£ P + 4+
77. R Leiocassis tenuifurcatus ek +
78. R R L%« Pseudobagrus tenuis AR sh Y& 1 +
79. KAEFfe P. eupogon AR ++
MIEMG A L. crassilabris i -
falt B} Amblycipitidae
H &t Liobagrus marginatus =k -
&t8fa § SYNBRANCHIFORMES
A1 Fl Synbranchidae
80. T fif Mono pterus albus Ik +
HEHK R Mastacembelidae
81. #ilffk Mastacembelus aculeatus Fagiiin +
82. Kk M. armatus ik -+
% B MUGILIFORMES
fifi B} Mugilidae
83. R Liza haematocheila ZREE +
84. fiff Mugili formes cephalus HEME +
#i %, H PERCIFORMES
24 JE B} Osphronemidae
85. X3}t Macropodus opercularis IR +
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86. [A |-t M. ocellatus Nk +
fi#%} Channidae
87. B4 Channa argus s B +
Y YEGERL Odontobutidae
88. I V>3 Odontobutis potamophila Bk ++
89. /NE B i Micropercops swinhonis Jegikin +
YRR Bl Gobiidae
90. I [CWIHR & 4 Rhinogobius clifford popei et +
91. FEEWIUFE R. giurinus RoaEE +++
92, LR MR AL Tridentiger trigonoce phalus Rg ik +
93. BE R UF FE 11 Acanthogobius om maturus THHEsh Y & +
94, ZERMIF IR e R, leavelli o HE S 1k +
L Bl Polynemidae
95. PU48 Dk Eleutheronema tetradactylum ot +
H A F} Percichthyidae
96. W Siniperca kneri bk +
MR FF Moronidae
97. HEAEHS Lateolabrax maculatus fogiRien +
#AfFl Cottidae
WAYLf f8, Trachidermus fasciatus fogiiin -
£ B} Sciaenidae
98. WSk M # Ml Collichthys lucidus fogiikin +
99. ffift Miichthys miiuy Bk +
fll % 8 B AULOPIFORMES
&% iR} Synodontidae
100. J 3k Atie Aulopus japonicus ot +
YRl Eleotridae
101. Rk Yl Eleorris oxycephala fegiinis +
%2 H PLEURONECTIFORMES
FHEFRL Cynoglossidae
102. %5 M5 il Cynoglossus gracilis et +
FKICH C. lighti TeHHE S -
R G C. purpureomaculatus Jegiikin -
)5 R C. abbreviatus JoHMESh )& T -
#E R} Bothidae
th A 1 A 6T Tephrinectes sinensis Fagiiin -
tili 2 § TETRAODONTIFORMES
fili & Tetraodontidae
103. W5t 75 il Takifugu obscurus ek +
WK Il Fugu vermicularis ot -
S P& F. ocellatus Bk -
MIHEATT il F. bimaculatus Jogiilin -
&% #2 B CYPRINODONTIFORMES
S8Rl Adrianichthyidae
104. FH 8% Oryzias latipes TS +
#f$t &2 B BELONIFORMES
fif A Hemiramphidae
105. [8) F i Hyporhamphus intermedius B Y +
tE# B SALMONIFORMES
ARl Salangidae
KAR . Protosalanx hyalocranius &k -
KIWHAR 1 Neosalanx taihuensis FEsh &t -
TR M N. jordani Rk -
T 8] 41 1 Hemisalanx prognathus T sh &tk -
AR Salanx ariakensis amtE -

s @ TN AR YR £ BT S B R £ K

TTCHT T3l 9 35 R UK f28) Hh A e 4 T IR K

Note: ¢ denotes a newly detected species with no historical record; “-+” denotes rare species; “-+ +” denotes the common species or im-

ST R AT o+

WERE Ry A+ 7R RR 7 RORA YO A PR A B

portant species; “++ 4" denotes dominant species; “—” denotes the historical record species but undetected in Cao’e River.
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Tab.2 Biodiversity indices of the fish community for each sampling site of Cao’e River
Z etk . ) ) . - (WA
. H K Biue P il =5 Tl I ity Hif ~
1 s
H' 1.2131 1.0850 1.4654 1.4504 1.2898 1.3722 1.4533 2.5824 1.8173 1.9718 2.1669
A 0.4482 0.4921 0.4477 0.4094 0.4803 0.4735 0.4516 0.0884 0.3150 0.3297 0.2364
J' 0.3500 0.2760 0.3727 0.3810 0.3350 0.3219 0.3521 0.8482 0.4353 0.4237 0.4592
D 5.0332 7.7478 5.8132 5.5077 6.1554 9.2427 8.3112 3.2957 7.8191 10.5741 -
x3 EHRISRERABEEFTERAR %
Tab.3  Proportion of each ecological type for sampling sites of Cao’e River
e i H R KR BRIk B kS = ot} Wity i it
1A A 46.88 56.00 52.94 60.00 70.21 69.01 66.13 66.15 19.05 53.33
E 53.12 44.00 47.06 40.00 27.66 25.35 27.42 24.62 9.52 32.38
Il i 78 - - - 2.13 5.63 6.45 9.23 71.43 14.28

(M 44. 61 % A BIF5E Z2 B, Wi it Jor 76 Tl Bt K 80UE + 111
HIK CREBAE, 2004) , 7K W& A T K8 Br 76 ) B
Karr(1986) Ay , 75 7K BT 88 22 B ) i v A B P fa 28
W (C.auratus) A BE VAR B B & W Fh 2R 20K,
KIXFIAEFWEM .,

AU A P S B R VT K S B A S i | A el
£ RN T B2 W UE T fa, H B R A )R 5 0L A i
T )10 S 8 AR fi AR B DO OK R fa i A
AUy — P A0 LA i — 20 E ST VT R A
FBHIEAE I LA AR R AR A, 9 4n 7 B Wy iR
FE A AR B /N A B X0 OB SC B %5, 2008) L I HL
FLA R 0 T LR R 7 R A 85 35 N BE Ty Ok A 4
2017) , AT BB i HoAth AR (LA 25 07 f 28 1 AL A7 25 (]
32 ERI&EREYESHEEIRSH

SO shPyab « WK 28 )10 250 00 VT R Bk
R R I IT 30 Ak, K I 35 il AR i) = Ak Y1
pNLIBEIT = B AN ey S ) i NS A
Shannon-Wiener 2 #£P $5 i 35 5 & 45 50T [ L %
MR 43990 A 9.00 %6 A1 7.73 %6 i A 34 B8 15 KA 7L T
MRk 39.47 %, 3k id B B IR VT K B A 2 BV 1Y 2 B
PEFNI 5] FE R B L O SRk T B P AR A A
P v DA T S e T Ak VT K S8R 30 4RO £ 2K B
WA 2 R AL, S BOLR E e T I, o
VT T U Wit a2 2R FE B0 (1.8173) (B 5 4
B (0.4353) BME T IF (2.5824) ,(0.8482) , F W #f
e VTR W) A oSS o 8 30 e 2R £ A i A7 B £0 2S HE
PR G5 AL WUAE A W) TP 2 2 R I R AIK

VL5 VLA 53— Sk b /N G R VL S I A
BYLAE A AR MR IR BT K SC A% 140 55 O i LA — 5 1Y)

R VLA N 55 (8 (2.1328) , M Simpson {4 1§
$0(0.3297) M =5 T A8 % VT AH N 248 (0.2487) ,
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Current Status of Fish Resources in Cao’e River
CHEN Chao, YU li-rui, FENG Zhi-zheng, JIN Ye-fei, ZHU Yao-rong, REN Gang

(College of Life Science, Shaoxing University, Shaoxing 312000,P.R.China)

Abstract: Over the past 30 years, water environment deterioration, overfishing and construction of hy-
draulic projects in the Cao’e River basin have altered fish habitat, greatly affecting the species composi-
tion, structure and biodiversity of the fish community. It is thus urgent to assess the current status of fish
resources in the basin. In this study,we evaluated fish resources in the Cao’e River basin based on investi-
gations carried out from 2015 to 2018. Factors causing changes in fish resources were analyzed, aiming to
provide scientific data to support rational conservation of fish resources. From May 2015 to November
2018, field studies were carried out at nine sampling sections using gill nets and cages. A total of 18 682
specimens were collected that included 105 species, belonging to 26 families and 13 orders. The number of
Cyprinidae species was largest (65 species), accounting for 61.90% of the total species. Dominant species
included Hypophthalmichthys molitrixz s Pseudorasbora parva and Rhinogobius giurinus. The Shannon-
Wiener diversity index (H'), Simpson dominance index (1), Pielou evenness index (J’) and Margalel
species richness index (D) of the fish community in Cao’e River basin were, respectively, 1.9718,0.3297,
0.4237 and 10.5741. Based on comparisons with the historical record in “Zhejiang Animals Fauna: Fresh-
water Fish”.the proportion of carnivorous fish species in Cao’e River has decreased, omnivorous fish spe-
cies have increased, and the Shannon-Wiener diversity index (H’) and Pielou evenness index (J') have
both decreased. The complexity, biodiversity and stability of the fish community in the Cao’e River basin
have all decreased, indicating that fish resources have declined since the early 1990s. Effective measures are
crucial for protecting fish resources in Cao’e River: interception of domestic, industrial and agricultural
waste water; science-based regulation of hydropower projects; and strengthened fishery management, in-
cluding increased release of native carnivorous and commercially valuable fish species.

Keyword: Cao'e River; fish resource investigation; biodiversity; resource conservation



