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Aen] LUAR B A 8GR O ORI

ABFFEHET 2016—2018 4 X 74 i#) B .28 2 75
TAAZE IR, I R 1 8 AL R A ) 24
VESEZ D5 oA 1 SRR 25 F BUAR , O 4 )
FEZK I AR 2R BT PR DR AL T Al X bE Y SRk BT
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Sample section
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Site
ol =
30° 00 . zjif:r
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Z & Longitude
1 RiESAE
Fig.1 Sampling site map
L bRk 1.2 HiEaE
1.2.1 AR5

1.1 R#EFE

SRR W T T P9 X 2 VTR HF (30°9731. 84”
N F1120°7'32.24"E) , F 2016—2018 4FF34F 3 .
710,12 AT 0IERAE MA@ 6l 2 B
PRI (K125 m, & 1.5 m, M EHRSPA 1.2.2 4,
6.8 .10 Fl 14 cm) FIE i B HEIE A (1 10 m, 55 30
em, 5§ 30 em, B H 1 cm) , F Y A 7R R AL W
JiCE Z B B il R BT A 3 4%, TR 6
BFZE 00,12 b J5 AR B AR . #g fa2
FEFF I NS T ROR L7 RS0 52 i £ 28
PR FIA T R KRS 22 0. 01 mm , (A A
% 0.01 g FP2S S MKHE CHT L W) i TR UK
ta2e) " 5P EROKEEGR) " .
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MW R, Ay T A ERE
B kAR FishBase R - 45 A AR VERH ™ 1
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HE AR B 2T V43 by D30 it P I
TRKE Ja P AT 1 PR 0 28 e B e AR B
RV U A PR RN A A s e X KR TR
2 EF R b B2 R R ARE AL,
Hb BRI REVINT 2 1 R KRR /N T 24 em
fy fa 2] oy Ry /N 2
1.2.2 #RYIF SRR B 5L

SERIFBIE R Margalef 35 JiE 5 41
(D) . Shannon-Wiener 5% ( H') Fll Pielou ¥J5]
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TRE(T) XSS Y Z AR E AT PR, SR A X
M FE L (index of relative importance, IRIT) £
EARFYR LR, RO A RN

D=(S-1)/InN (1)
H = -Y(n/N) In(n,/N) (2)
J' =H'/InS (3)

Iy = (N, +W,) F, x10 000 (4)

XH S on, AN 5 510 SRR SR G A R
OO DANREL L WARXT T ZEVEFEEG NV, W,
FF, 53 R Rl 0 28 b Sl By i 80 |
Lo B A b AR TR A ) B B S R
PRI & AR 1 K30 B O 9 bR e (HT 442—
2008) (7] , % Shannon-Wiener $8 %% ( H') #i BEE(E
KNGl 4 G2 (H <1) ZE(1<H' <
2) —(2<H' <3) LR (H' =3), IR Rl453H5
VEVST L IRI=500 A #F, 100 < TRI <500 3 I,
', 10 <IRI < 100 H—JEFf , IRL < 10 20> HLFf

fifi Fi IBM SPSS 22. 0 47 XA 2 5 22 0 #r
(Two-way ANOVA) %t D H' J'TEAERR (2215 R i
2: SR TR
1.2.3 R RHE YRR I R As e et

K Jaccard AHUE REL(C) S AT AN [A) SR AE
ARy Z IR IR B AR I A

AxB
A+B_E><100% (5)

A B 3 AN AS [ 4R 3 H 3R £ 28 ) b
BGE NP A R4 B A D R &, 0<
C <25% ,FE& Z AR A AR 25 % < C <50% , B
75 Z A SE AL 50% < C <T75% , k% Z IF]
HHPEERRL;75% < C <100% , B v Z 1] g 1 AH
Lo

K Primer 5. 0 B2z il Bt 55 A= Wy i 2R
i1 £k (abundance biomass comparison curves, ABC
HHEEDIER DSE7/E U e e PSR 7/E Lle Sk /b =%
AR e ARE 2R B K W g THE A
W E R I8 2 TR B - A= i e 35 s il R AE K
AR RSB A5 LB E |
WAEIE 5 A=Wy LB 4k S 80 L4 B il 26
HIZZZRREEAN T E 5 AR R LR &AL T

C=

B AL IR Z T R R T THOIRES, it
it WA AR
Weys o (6)
=150(S, -1)
KPS, NYEML YRR Tl B, F1A R
ABC & rhFh 2 5 X6 07 i A= 0 AR e 1) R
A, % .

2 4k

2.1 &ERMAEHEM

SERAEF EREAS 1 705 B, RN 38. 87
kg, 23t 31 Fb, R w7 H 9 B 27 Jm. fEF
( Engraulidae ) Fl1#& i} ( Anguillidae ) £ 25 {0 A
LAr, 0 ml b & W Fh B 3.23% ; &R
(Cyprinidae ) 128 2, F 21 F, i G BN
67.74% ; %R} ( Bagridae ) F1#§ A} ( Mugilidae ) £
By 2 B, 2o S AR 6. 44% 5 T R
( Scombridae ) | fi§ #} ( Serranidae ) . ¥ & 1 F}
( Gobiidae ) 15 #5375} ( Cynoglossidae ) {4 1 Fir,
A3 A Ay 3. 23% . 20162017 2018 4E
3R AR B 28 23 (13 [ 23 Fji, 2016 Fi1 2017
PR Jaccard AHALL M 22 50K 44. 00% , 2017 F1
2018 PIAER) Jaccard FHALIE R KL N 38. 46% ,2016
12018 Wi 4F- [ Jaccard FILLYE R EH 48.39% ,
B Ry o A AHBIK T o

A ¥ IRIL, &Y ( Carassius auratus ) . #%
( Hypophthalmichthys molitrix ) . J] %% ( Coilia
nasus ) B FNZE K5 85 ( Cynoglessus graclfls ) "N %
LB AR 3 Fh, W WA A 4, A6 L B
( Pseudobrama simoni) % ( Hemiculter leucisculus) .
H 5] 4E B ( Lateolabrax maculatus ) F1#8 ( Cyprinus
BE e | EF R A ( Acanthogobius
ommaturus ) , = ffi #ifj ( Megalobrama terminalis) . 4,
iy ( Hemibarbus Mo fA
( Ctenopharyngodon idella) % 7 Fh 25— Fh o
DL 2 5 SRR 48.39% |, f 4T i ( Liza
haematocheilus ) , i ( Mugil cephalus ) . £ ¢ #if)
( Saurogobio dumerili ) K1 [# 3k &j ( Megalobrama
amblycephala) %5 15 Fpfa2s, WFE 1,

carpio ) ,

maculatusr )
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Tab.1 Fish species captured in the survey regions

S A B RBTRE IRl
Species Ecological group N,/ % W,/ %

2 H  Clupeiformes
#2F] Engraulidae
JI8%  Coilia nasus * C.L.RS 18.59 2.02 1373.99
#2865 Osteichthyes
267} Anguillidae
HAHUEE  Anguilla japonica C.L.RS 0.18 0.10 2.30
#2 H Cypriniformes
#2% Cyprinidae

Eiffi  Ctenopharyngodon idellus H.L .RL 0.18 2.34 41.91
SUMERH  Culter alburnus C.U.SF 0.29 0.27 18.81
ZIHEIR AN Cultrichthys erythropterus C.U.SF 0.29 0.01 2.54
% Hemiculter leucisculus ™ 0.U.SF 7.04 0.39 247.57
ki Megalobrama amblycephala H.L.SF 0.12 0.23 5.77
=f#j Megalobrama terminalis O.L.SF 0.70 0.72 71.10
FEE 1 Pseudolaubuca engraulis* O.U.SF 0.18 0.01 3.16
LUl Pseudobrama simoni* 0.L.SF 7.86 1.35 306.95
R Xenocypris davidi H.D.SF 0.47 0.19 5.49
AMEERIAE  Xenocypris microlepis O.L.SF 0.12 0.03 2.50
filfi  Aristichthys nobilis P.U.RL 1.64 16.19 1 188.95
fit  Hypophthalmichthys molitrix P .U.RL 7.33 49.65 5223.06
Wb Abbottina rivularis * 0.D.SF 0.12 <0.01 0.99
ety Hemibarbus maculatusr C.L.SF 0.59 0.47 43.92
A Hfh Pseudorasbora parva® 0.D.SF 0.18 0.01 1.52
Wigdit)  Saurogobio dabryi ™ O.L.SF 0.06 0.01 0.59
Kgfit)  Saurogobio dumerili * H L .RL 0.70 0.15 7.10
34t Squalidus argentatus * O.L.SF 0.12 0.01 1.07
KBl  Acheilognathus macropterus 0.U.SF 0.06 0.01 0.57
Wl Carassius auratus 0.D.SF 39.82 20.14 5996.21
i Cyprinus carpio O.D SF 0.41 2.09 104.18
thf2 8  Siluriformes
5%l Bagridae
gt Pelteobagrus fulvidraco 0.D.SF 0.65 0.48 28.19
FEEEEER Pelteobaggrus nitidus * C.L.SF 0.64 0.06 17.65
g EH Mugiliformes
#%Rl  Mugilidae
fif§  Mugil cephalus O0.D.EF 0.23 0.22 7.53
fift  Liza haematocheilus 0.D .EF 0.23 0.30 8.97
&%l Scombridae
£ PUFE ik Eleutheronema rhadinum C.D EF 0.41 0.15 4.70
@AfiZH Perciformes
#F] Serranidae
HELESS  Lateolabrax maculatus ™ C.L.EF 1.99 0.65 219.93
iEHERE  Gobiidae
BERRMFFE L Acanthogobius ommaturus ™ C.D.EF 3.70 0.25 98.79

#Z 8 Pleuronectiformes
EF8F Cynoglossidae
PEIRE S Cynoglessus graclfls ™ 0.L.EF 5.10 1.50 604. 87
T = VI, C. A fChE: PIRIRERI P O R febts HL AR PEs Ut s L ot FJ; DL JJs SF. oK e bEs BF. 011k
RL. I RS TLIHIEE
Notes ; * . Small fish; C. Carnivore; P. Planktivore; O. Omnivore; H. Herbivore; U. Upper; L. Lower; D. Demersal; SF. Sedentary; EF. Estuarine

fish; RL. River-lake migratory; RS. River-sea migratory.
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2.2 BREBEEH

M > PR, DLR K € Ji #1263 (19
i) S AT VLI 1 A8 (2 ) | T 9 il 3
PRI (4 Fl) L PR (6 i) o ikl
g ZREME IR Z (17 F) , OO R TR 2
(9 F) , B AR BV S A R P 2R A 2
FHRI3 Fho FWIEKIZRE, P FEAERZ,
A 14 b BRI RR)Z A T R
10 fifr, B 1,

HT 1] 2 AT, 4 BEAS ] A= A5 28 £ 2 A 1A%k
i b, B2 DAL e vE B E b R
Fo R R E AR R R
. WEMEERTER K= FN G
o AR I PR AR B RO 2R o L )
ERmTHAWE, LAFRKERME 2B R
JE A A R B O R T A A SR
RS

i R
S e et o 3 qﬂégﬁvﬂi"kmm S = Demersal
%0 1 River-sea migratory b Omnivore % JZ Upper
] H River—lake migratory =] Herbivore 2 JZ Lower
g - g §% B B
g 8 g 80 -
a S (! y*“é'f
> > > 60 .
e ] =50
2 B S 40
30
3 ] L
A3 N | o
HI[ SPring  Summer Autumn Winter I‘m SPring  Summer Autumn Winter H]I SPring  Summer  Autumn Wlnter
I8 Z45 Season I8 Z47 Season = ZF Season
& (a) YWFF>I1E Migratory habits = (b) &1 Diet habits & (c) /K2 Water layers

2 BEPRARAESEBEBENEH S

Fig.2 Proportion of individual numbers of fish in different ecological groups in different seasons

2.3 BEBELMNEEEYERE

M 2016—2018 4F- 05w 54 & 1) ABC
HHZE (& 3) Al %0, 2016 4FF1 2018 445 3 V174
B ISHE T 0 A2 et 0 3 B i 4 06 T 880 A

A ¥ & Abundance

A¥E Abundance
v 4= Y& Biomass

WML Z b WK TE, R LB E
2017 ARA WS R i R S B LR R i R 2
URZE, B WAE/NTZ R T2 TH0IRE

A¥E Abundance
v 4 Y& Biomass

- v 4B Biomass = =
o 100 3 100 o 100
[&] Q [&]
5 5 5 80
s ms % o 2
g 60 E 60 g 60
ﬁé #=0. 058 ﬁé’ =-0. 037 ﬁé’ #=0. 135
Ke 40 Ke 40 Kp 40
ME 20 ME 20 Mﬁ 20
E o E o E o
3 1 10 100 3 1 10 100 3 1 10 100
YiFHERF Species rank YiFpHERF Species rank YiFHERF Species rank
(a) 20164F (b) 20174 (c) 20184F

B3 2016—2018 F & KB ELEMPBE LM S Lk

Fig.3 Abundance biomass comparison curves of fish community from 2016 to 2018

2.4 &RYTHEZEEREY

Shannon-Wiener 5% ( H') DU Z& 3 3h 36 Bl N
1.14 ~1.72 %k &85, FE K. Margalef £ &
JEFRE(D) UZEP SN 1. 72 ~2. 01, & 2
e R, Pielou H5]BERH (') MUZ ] 5)

W 0.49 ~0.79,  Ffe i K FmR (K 2) .
KR RIX 3 TSRO A —E R R 1 gl
(EAR R XU 2R 07 22 0 A B 4 28, 3 3 it vy 2
T2 S RO PR 22 5 R IR B R FOKCF (P >
0.05),
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Tab.2 Species diversity indices of fish communities( mean + SE)

Z=y Shannon-Wiener $5 %% Margalef & & B8 %X Pielou ¥J5) BEE %L
Seasons H' D J
#Z=  Spring 1.37 £0.20 1.94 £0.14 0.59 +0.11
HZ  Summer 1.62 £0.32 1.72 £0.65 0.79 £0.09
FZ  Autumn 1.72 +0. 14 1.95 +0.41 0.74 £0.13
X7 Winter 1.14 +0.74 2.01 £0.62 0.49 +0.33

2.5 FTEZFaE

Zo g 2 R e N B TR T S R . W
TR AR B IR T 5% 00 £ 2035 , 3 X ST
A 2= B 1 SR R SRS KoK 15 et X
0245 1 5,5 3R B A B R Y 1995—
2001 4Ef A R, R 2 L FE LB aK =1
fifj AL 55 1 B ERE ) SO R R, R I U
M IR F AN R ek A EREN . ok
Il GEIR PR AP T AT AR B A R IBTL T Ui
X EL A 20 20 80 AR T 4 2 AT i 208

FEHOR " AERR I B B BB & 1 0 S B
WK o 221 ), BB R P
BRI S S T
i S SRR — A W55 13 Fh B2 AR A
PRI I E R AP I (R 3) , BRLLEE R0
B B YIS A GG CRAE AT b ST, HoAN e R
BRI A AR P B R TR0 19 AL S &
BT TR o B A A0 B8 AR A e
W R AR = 5 A A Sk S 8 B R TR IR T

TERF LD,

R3 AMREEZFEAEYMFIER

Tab.3 Biological indicators of major regional economic fishes

S RRIENS P-4 A B
Species Average body length/mm Average body mass/g Frequency/%
with  Ctenopharyngodon idellus™ * 636. 00 3 030. 50 16. 67
LIHERBA  Cultrichthys erythropterus 110. 87 9.40 8.33
kg Hemibarbus maculatusr ™ 266. 92 181.73 41. 67
WM Xenocypris davidi* 180. 04 92. 19 8.33
Wl Carassius auratus 200. 55 115.28 100. 00
8 Cyprinus carpio 403. 59 1 160. 43 41.67
fit  Hypophthalmichthys molitrix * * 500. 96 1 543. 86 91.67
SAMERH  Culter alburnus* 328.32 210.72 33.33
=5 Megalobrama terminalis* 227.60 232. 64 50. 00
A3kfifj  Megalobrama amblycephala * 320.57 445. 00 16. 67
M RIATEE  Xenocypris microlepis * 174.70 63.94 16. 67
filfi  Aristichthys nobilis * * 562.96 2 247.82 66. 67
JI8%  Coilia nasus 203.08 25.73 66.67

T o SEFEMOR S5 =+ SERMREEIEFH ORI TR TR 12

Notes; #* . Proliferative release fish; # = . Fish completely dependent on proliferative release to replenish.

fie S S5 A W ) B e T B R BT, 40
) R R 49. 65% 20 14% 1 16.19% ,
TEVR A BB AR AL o B A B T
ke B9 A4 73 590 A o5 A R By 19. 61% K
10.71% , i AEAH B A & B B0 i 1k 65. 26% M
52.49% 3 UL P I B AR Ay i 0 1T 1 2R A
Gy RiA 3y KIS N B - S

3 e

3.1 &XRYFHERKEMS NS
ARRICRERN 031 B, R JE 7 H 9 B 27
&, AR K 8 2JE TR A £ 28 KT 11 1 A
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20 {40 50 4F AR 1 2 g AT B AT ML,
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hyalocranius) .5 B4R J7 i ( Takifugu ocellatus ) %5,
21 28] I S s VI i 1 A 2R e i 2L
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AL o AR RS R A ) T 85 5 A i B ik
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et B SRR PR IR L K A i) R

PR o R A B L A VRS R i AT
iz, S B AS i — 4> B AR AR, DA F 5 LA
N 2] ABC LR, AT BRIE RS X R VR
ZERRSZ IR . ABC il 2k R M TV Fo e T 2
P AERR 22 57 2017 4R 2R E I A0 T2 TH0 R
5,7 2016 [ 2018 4EA4L TALG @ IR A , [l i & B
2017 AFEAa 2K R (13 Ff) /b F 2016 K 2018
(0 23 ) o Jaccard FUPE R BT A L5 R B
71N, PR A B 8] 1 AR ARL R 237 4 T o 25 A A 8L
- AR IRV B 8 S Y R 2 A — R AR B 22
o FHE VR FRUE VEFN Y P 2 B A LA PR 25 R
{14 S PR T R 5 R IR VLI 1 BRI 1 B s S T P
A K, T B ) K SCAS A 52 BAR i A 7 v A
R A AR TR Y R A M A
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Current situation of fish community structure in West Lake section of
Qiantang River

LIU Pengfei', ZHANG Wanping”, XU Dongpo'”, ZHOU Yanfeng’, FAN Yingchun’, ZHAN Zhengjun®,
TONG Qilie’

(1. Wuxi Fisheries College of Nanjing Agriculture University,Wuxi 214128, Jiangsu, China; 2. Hangzhou Fishery Port Fishing
Boat Supervision and Management Terminal, Hangzhou 310008, Zhejiang, China; 3. Scientific Observing and Experimenial
Station of Fishery Resources and Environment in the Lower Reaches of the Yangtze River, Ministry of Agriculture and Rural Affairs,

Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, Jiangsu, China)

Abstract; The seasonal sampling was conducted in the West Lake section of Qiantang River from 2016 to
2018. A total of 31 species of fish belonging to 27 genera, 9 families and 7 orders were collected, among
which the most species were Cyprinidae (21 species) , accounting for 67.74% of the total species. According
to ecological types, freshwater settlement, middle and lower layers, omnivorous fish are the main species. The
dominant species were Carassius auratus, Hypophthalmichthys molitrix , Coilia nasus, Aristichthys nobilis, and
Cynoglossus gracilis. Compared with the historical records, the decline of fish resources is more obvious, only
the river and sea migratory fish and estuarine fish species decreased by 16 species, and there is the problem of
fish miniaturization and singularity. The Jaccard similarity coefficient shows that the fish species composition
is at a moderate dissimilarity level between any two years. The ABC curve also shows that the fish community
was stable in 2016 and 2018, while it was disturbed in 2017. The Hypophthalmichthys molitrix, Carassius
auratus and Hypophthalmichthys nobilis are the most important fish resources in this section, accounting for
49.65% , 20. 14% and 16. 19% of the total catch weight respectively. Although most of the traditional
indigenous economic fishes in the Qiantang River are supplemented by long-term breeding and releasing, no
dominant population has been formed in this section. Although the fish diversity index fluctuated seasonally
and annually, the changes did not reach a significant level, and the seasonal changes of the fish community
structure were related to the living habits of the fishes and the hydrogeological characteristics in the water to a
certain extent. It is suggested to strengthen the protection of fish resources in this section of the river from the
aspects of strengthening law enforcement, scientific breeding and releasing, improving habitat conditions and
so on. In view of the lack of investigation into the fish community structure in the Qiantang River estuary
section, it is suggested to carry out a comprehensive survey on the fish community and fish habitat in the
Qiantang River estuary section continuously, so as to provide scientific basis for the formulation of detailed fish
protection measures.

Key words: West Lake section of Qiantang River; fish community structure; protection of fish resources
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