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Tab.1 start time of acoustic survey and hydrological information during survey

RT3 1]

Start time of survey

s It
Monitoring items

B X I8 - E Average value of survey areas

X3 T A X T [X 358 T A X358 IV
Area | and area [l Arealll and arealV

JKAL Water level/m 172.7 65.6

2018.1.22 .
JK i Water temperature/ °C 22.0 21.8
2018, 5. 28 ‘7J<1j Water level/m 153.2 67.4
JK i Water temperature/ °C 21.9 22.1
5018, 10. 10 ‘7J<1j Water level/m 174.2 67.2
JK i Water temperature/ °C 22.4 22.9
2019.5.20 7J(17 Water level/m 152.3 66.7
7K i Water temperature/ °C 19.4 21.3
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Fig.2 Distributions of target strength in survey areas

http: //www. shhydxxb. com



246 (S R Ty N S S 1 31 %

2.2 BERTNH

[ N | I || s\ S s T )
s 4y W o (99. 53 + 47.78) . (57. 37 +
33.45) . (61.51 = 1.72) f1(30.61 =15.75)
ind. /1 000 m* (& 3) . HL# 4 A X AE 45 E A it
WM a5 4 R R X, T i K
Em T HALXI (P <0.01) , KV 1) 5% 5
) kA F A X I (P < 0.05) , X8 T A X 45
I 735 K 22 AR 3 (P >0..05) .

DR 1 X3k 10 DX s T £ 208 5% B AE AN T
IR I S I 3 25 R, DX T AR X T K A7
Wt 2R B TR KA (P <0.05) , X 5
T ARG K A7 A k£ 248 4 1 S8 25 (K T i K S 0 (P <
0.05) , DX 3k IV 1y £ 288 285 FE 76 A [m] I8 A i B Py 22
FARE(P>0.05),

XT 4 AR AR DX ST & AR A6 B £ 2 %8
1T GIS #EBL (& 4) o AR X 38 T N fa e —
W) F M 22 KT8 1) 3 /K S SR AR, T2 %
A 3%(196.12 + 56.12)ind. /1 000 m’, B K
i b Fb, 2 T 1) XA, TR0 X Jf, 1T A 75 X 4
Hh g DK LAY £ 28 7 AR 7K A7 30 S 7 74 I R T
N 5 KSR AR oA, 2 9% B (82,16 +41.11)
ind. /1 000 m®, &5 K37 390 #7125 1k S 10 91 6DV I
AT T T S8 A 28 5 1) 7S 1) o S L 1
PR, 8 8 5 34 (152,16 £ 22.01) ind. /
1000 m’,

HKAL (H) -
V?
R

-

AR AL (L) e

~ 120
=

S ] m20184E1H
S 100 [ 201845 H
= o 020184£10H
3 ©20194E5 A
£ 80 ]

N

> [ B -

2 60 o B o I

2] B

= . -

[

o

o 40

wn

2

e 20

& o :

ES 0 i i

&| I i i

HWHEXB Survey area
E3 SREEFRASHENEKSTE

Fig.3 Fish density of survey areas

at different periods

2.3 BREHENH

FbAs 4 A X UAE & R A I 30 N 2 1 i
AAES B R B R KT X TR XV Y
02 TE 53 AT 7E AN [R) 8 A isf 34 R R 22
(P, > 0.05,P; > 0.05,P, >0.05), X4 I
XA 1T # S 7E AR AL 43 ) 5 Hh T 40 ~ 60
m 116 ~24 m 30 ~50 m #1120 ~30 m, X LIV
KA KA P A T 15 ~25 m, HE
2% DX A T I 1) K TR 22 S, X T AN X3 T Y
1 TN [F] RS 28 46 ) v 2 A T KR T X
IV 8 AN [F) K AL A b Al T

A ”

[=t A (Hi’,;

-
.
.
e

R
Fish Density/(ind. /1 000 m®)
20 100 200 480

4 REXEERRKCHNEEZTETL

Fig.4 Variation in fish density in survey areas at different water levels

http: //www. shhydxxb. com



14

AR, S T Z W i) bR 5 T8 fa 282 (0] 431 R AE

247

JEARAR - DX A 2R 7 v AR KA U 1) 2 00 A
2SR E (P < 0.01), mKA IR F 01T 6

30
25
20
15
10

5

0

B4 Pecentage/%

20

15

10

B4t Pecentage/%

50

40

30

20

10

B4+t Pecentage/%

30
25
20
15
10

B4 Pecentage/%

2]

W20184%E1H X3k I Survey area I
12018410 H
20 40 60 80 100 120
JKIE Depth/m
KA H
W20184E1H XK I Survey area II
[J20184E10H
4 8 12 16 20 24
7K Depth/m
HKAL H
XK Survey area III
W20184E1H
[2018410H
2 4 6 8 10 12
7K Depth/m
R/KAL H
W20184%E1H XKV Survey area IV
[120184E10H
10 20 30 40
JKIE Depth/m
KA H

B4l Pecentage/% B4 Pecentage/% B4 Pecentage/%

B4 Pecentage/%

m PA_EARJZE (55.84% ) RAKALIIAE 04 8 m
AR AR 2K 44(80.66% ) , BLIAT 5 .

351 m20184E5 Xi% I Survey area [
30} C120194E5H
25
20
15
10
b
0
20 40 60 80
JKIE Depth/m
f&KAL L
351 m20184E5 A X#Z Il Survey area II
30} 2019454
25
20
15
10
0
10 20 30 40
7K Depth/m
f&AKDL L
40 W20184E5 XK Survey area III
1201945 H
30
20
10
L 2 4 6 8 10 12
JKI& Depth/m
f&AKAL L
40 W20184E5H XKV Survey area IV
201945 H
30
20
10
L 10 20 30 40
JKIE Depth/m
f&AKDL L

5 ARMSBESRAERENEEERES S

Fig.5 Vertical distributions of fishes in survey areas at different periods

2.4 BRWAN
WUEIKIR 7T A IRE M S5 Bl SRR 7 H

11RO ASCREMA29 Fb @ 4 H 7 B HUR

KT ASCREMIE 16 Bl Rm 3 H 3 B9 H
SR 29 Bl RJm 6 H 9 Bho £ KA R
R OLSRN IR 20 20 0 XK A5 v AR T Y

http: //www. shhydxxb. com



248 (S R Ty N S S 1

31 &

H A3k FhEHEAT Pearson AHIGHEAMHT, 25 2R
AR K AR RN R XK A 5 55 TR
FH R (P <0.05, ryppy = — 0. 102, ryy =
=0.115) R K380 H i 4k 4 Fh 3 5 8 XK iz

EHETEAE LR (P <0.05, ryyuy = 0. 241,
e = 0. 134)  BIBAAE ZEIX KA T &, 300 E 7K S8
S P BERVRR IS R B A (R K S 2R
BANRRBL DI R

R2 AR ETHKEHAETELEREZEERM
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Characteristics of spatial distributions of fish community in upper and lower
approach channels of the Three Gorges ship lock, Yangtze River

ZHU Jiazhi'?, GUO Wentao"”, HUANG Anyang'”, GAO Xingchen'?, JIANG Wei'”’
(1. Chinese Sturgeon Research Institute, China Three Gorges Corporation, Yichang 443100, Hubei, China; 2. Hubei Key
Laboratory of Three Gorges Project for Conservation of Fishes, Yichang 443100, Hubei,China)

Abstract; In order to assess the spatial distributions of fish community in upper and lower approach channels
of the Three Gorges shiplock, the hydroacoustic surveys were carried out in January, May, October in 2018
and May 2019, respectively. Survey areas were set as: area | (Jingjiang River), area Il (upper approach
channel) , area Il (lower approach channel) and area IV ( Sandouping section). Fish body length was
estimated based on target strength and the estimates showed that fish body length in area [ , area I and area
IV ranged from 2.5 to 5.0 cm, while that in area [l ranged from 7.0 to 20.0 cm. Average fish densities in
area | , area Il , area Il and area IV were (99.53 +47.78) ind. /1 000 m’, (57.37 +33.45) ind. /1 000
m’, (61.51 +1.72) ind./1 000 m’ and (30.61 +15.75) ind. /1 000 m’, respectively. The fish densities
of low water levels in area [ and area I were significantly higher than those of high water levels, while fish
densities of lower water levels in area Il were significantly lower than those of high water levels. Fishes in
area | and area II were mainly distributed in middle-lower water layer at different periods, however fishes in
area Il tended to move to shallow water layer (less than 6 m) at high water levels, but deep water layer
(more than 8 m) at low water levels. Spatial distributions of fishes in the upper and lower approach channels
were greatly influenced by the water level of the Three Gorges reservoir and ships passing the lock.

Key words: spatial distribution; hydroacoustics; fish density; Three Gorges reservoir; approach channel
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