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Routes of hydroacoustic survey in Xiangjiaba Reservoir
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2P PRI, FEZHTE: (28.60°N, 103.94°E) f# H
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&1 Sonar5_Pro BIESTEHIRE

Tab.1 Parameters configuration of Sonar5_Pro

ZHIR BOEME

parameter set value
A SCIEN#S  foreground filter [1,3]
B RIENEE  background filter [55,1]
B AR T gD target smoothing filter [1,3]
fE5KHE  signal length [3,50]

7E AR A B R 25 #M2/dB - maximum gain compensation 6

/N H bR /ping  minimum track length 2
e KBk b6 /ping  maximum ping gap 2
[0 5 #&5EFl/m  gating range 03

KW, &Gl [ UM (echo integration)
AL 2R R . HAEWIA . KRS A Rl K AR
B UARMR, EZELUMAIE R A E i
[l 75 {5 5 AR 32 PR B M A2 IR . Misund™
fe i, RAKDARIE X o, HEER
BRI, U RT LUE A g BT, AT R R
AR K AR, 15 2] 2% B R A 4 1Y
B 500 ping 12N — D RAEHIT, BRI D,
e BRI FEIUK A R HE AR T MR BB, ik
K 5 H br 917 11507 (single target strength ana-
lysis) RITHE A PITaRBE, HAAXSHIR
K B P A

X T AN [A I X I 1) 0 2K P o AR R AR, SR
H ArcGIS 10.2 # {4 (Environmental Systems Rese-
arch Institute, 38 [&) #E47 %5 8] 73 A A9 @AY, o
THA A 25 BT 2R B M BT Pl 19 GPS iz 5
R ArcGIS, R HI SR B A 1 A 7 A AR 4
HIz P2, i 0 B K- A 1 . O TR
T B S [a] B 2 A 1) #8028/ A0 AT AR, K
DX el e IR B U g Ay iz i &) 700 TIX (B30 10~15
km). II X (B3 15~25 km). III X (% 301 25~40
km). IV X (B3 40~60 km),

N TRV ZRTE TR BT [ 0 A KU, AE
GEXT AR AT 53 JZ A0 B . T R AL TR 4k
ARAS, HOR K R BN 278 BEE i) 4024 |
JZ. HEMTZE. K, 0%-33% KHEA L=,
33%~66% KK N HZ, 66%~100% KKK T )=,
I3 A KR R

Bl et A a3 B ok SPSS 20.0 AT Excel
2016 BRAFHEAT o 2 YU A 1 K R 2E EE R0 B 7
BRI 2
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2 & BFERY 22.22%, % (Hemiculter leucisculus). FL
KRB (Pelteobagrus vachelli) #1551 i (Opsarii-
chthys bidens) B 5 WA &, 43 51K 58.33%.
16.67%. 10.00%, % A< JEF 2 12.00~16.80 cm,
FUER A AR KLY 12.40~24.00 cm, T H Ak

KT M 9.80~12.80 cm.,

2.1 BEHNMEFIES T
2 3K 4 4B AR, 2020 4F 11 H HRE 3| 128
9Fh, BFE2469.69g, RET2H2F 78 (F2).
Horp, #8} (Cyprinidae) FiZE %L, N7, L
FhECY 77.78%; FHOR 24Pl (Bagridae), 2 Fh, &
2 ERIUKESLEFLER

Tab.2 Composition of fish species in Xiangjiaba Reservoir

2020411 2022451
November 2020 May 2022
fAK/em A /em
LES Hfk ity body length LES Brik it/ body length
species percentage '{E i’/‘]{ﬁ species percentage ‘{E [ﬁ i"’)j{ﬁ
range mean range mean
#2R}  Cyprinidae #8FRl  Cyprinidae
% H. leucisculus 5833  12.00~16.80 14.34+1.61 &M  Saurogobio dabryi 4359  8.70~15.80 10.76+1.44
s O. bidens 10.00  9.80~12.80 11.53+1.55 % H. leucisculus 789  7.50~16.20 11.85+2.35
MKE  H. bleekeri 333 15.50~18.00 16.75+1.77 #{tf  Abbottina rivularis 411 7.40~10.30 8.41%0.71
il Carassius auratus 3.33 10.20~12.00 11.10+1.27 #ME€H  C. alburnus 2.80  12.70~29.50 19.11+5.49
RIS Rhodeus ocellatus 1.67 FMfh Pseudorasbora parva 2.63 6.50~9.00 7.78+0.79
fit  Hypophthalmichthys molitrix 1.67 11.80 11.80  R/Kfa Semilabeo prochilus 2.14 8.50~20.30 13.88+4.45
FUWER  Culter alburnus 1.67 20.00 20.00 1 C auratus 0.49 12.80~14.70 13.77+0.95
5 Bagridae #  C. carpio 033 14.50~21.20 17.85+4.74
WK Fifa P vachelli 16.67  12.40~24.00 17.75+4.83 AL R sinensis 0.16 5.70 5.70
B P fulvidraco 3.33 13.00 13.00 #Fl Cobitidae
KEERIES  P. dabryanus 0.49  11.20~14.00 12.60<1.40
%R} Bagridae
FLIKHF P vachelli 3372 6.80~20.50 10.09+2.36
HFEIEH P, nitidus 1.32 8.00~12.40 10.55+1.52
#5F  Siluridae
fifi  Silurus asotus 0.16 22.80 22.80
ZHR  Cichlidae
JeB F e Oreochromis niloticus 0.16 5.30 5.30

2022 4F 5 HHCREERIMIS 14 Fl, B 12571.1
g, FEFTIHSE 138 (F2), H, #F M
R, N BEFPEY LB 64.29%; HOE R
2, (H14.29%; R, BFRL. ZEEIRL S —F,
mi b 7.14%. AR e it RLICE R &
RS R 5 BG40 R 43.59% . 33.72%.
7.89%. 2.80%, MAA< I H 4351k 8.70~15.80 cm.
6.80~20.50 cm. 7.50~16.20 cm. 12.70~29.50 cm;
Rk fo, Befefn, ZRifn, L EHim .
fiE B, FEARA T R AR FL A ] T 11.02%.

BARSR EA4FAE St dr s, 2020 4F
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11 7. 2022 4% 5 J [ 58 UK A8 2 H bR o B 34 30
PR IES A (K 2)0 2 K2R 0281 B
FRIREE /390 (—52.1047.71) dB.. (—55.59+8.79) dB,
XF 2 YROK 7R 2E R A 0 20 H bR R R AT B R R 22
SAMTEAR, 2 R G 2 H bR A A R
PE2E S (F=1066.42, P<0.01), 2022 4F 5 [ a2k H
B R 5 1 00 B BE 4 —64~—59 dB (& brHE it s A4 1)
50%, FiHRIEEE M2 TS (A5 IR K 455X
o A B e AR S S IR IR K Y 2.48~
4.42 cm,

XA A XA a2 HARR B, 451 W
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Fig. 2 Distribution of fish target strength in Xiangjiaba Reservoir

R, 2WIAE T HRSR T R REY B T B E 25 (P<0.01), Hd, BR20204F 11 A 15

By, B/MES T IV IXEL (6 3). FHESE  IVREZH K ArmEEED EE LS

K 3 A AS [l R A X el R 26 FARom B i 22 Sk (P=0.03<0.05), 20224F 5 H 15 I X > [ %A

B, 2IAE N 4 DRI B EA N BEME2ZET (P=0.17)40, HA X2 [R5 17 7E )
£3 ARIKESEXBFEERNES

Tab.3 Spatial and temporal distribution of fish target strength in Xiangjiaba Reservoir

20204111 20224F5 1
45 November 2020 May 2022
groups )1E/dB Vi Hl/dB P H)fH/dB 1 [Fl/dB p
mean range mean range
X1 area I —53.05+6.54 —62.98~-24.02 <0.01 —53.54+8.46 —61.99~—24.20 >0.05
11 —46.08+8.63 —63.05~—24.11 —53.19+9.44 —62.32~-24.03
1 —53.05+6.54 —62.98~-24.02 <0.01 —53.54+8.46 —61.99~—24.20 <0.01
I —51.62+8.53 —63.11~—24.08 —55.4749.18 —63.56~—24.03
I —53.05+6.54 —62.98~—24.02 <0.05 —53.54+8.46 —61.99~—24.20 <0.01
v —53.42+6.64 —64.00~—24.20 —57.99+7.05 —64.00~—24.06
I —46.08+8.63 —63.05~—24.11 <0.01 —53.19+9.44 —62.32~-24.03 <0.01
111 —51.62+8.53 —63.11~-24.08 —55.4749.18 —63.56~—24.03
I —46.08+8.63 —63.05~—24.11 <0.01 —53.19+9.44 —62.32~-24.03 <0.01
v —53.42+6.64 —64.00~—24.20 —57.99+7.05 —64.00~—24.06
11 —51.62+8.53 —63.11~—24.08 <0.01 —55.47+9.18 —63.56~—24.03 <0.01
v —53.42+6.64 —64.00~—24.20 —57.99+7.05 —64.00~—24.06
KZ  water layer L& upper layer —57.8445.72 —64.00~—37.26 <0.01 —60.28+4.20 —64.00~—31.71 <0.01
FZ  middle layer —52.21+8.64 —61.21~—24.06 —58.41£5.73 —62.29~—24.71
)z upper layer —57.84+5.72 —64.00~—37.26 <0.01 —60.28+4.20 —64.00~-31.71 <0.01
T2 lower layer —51.60+6.99 —55.62~—24.00 —45.98+8.49 —58.47~-24.03
HJZ  middle layer —52.21+8.64 —61.21~—24.06 <0.01 —58.41£5.73 —62.29~-24.71 <0.01
FZ lower layer —51.60+6.99 —55.62~-24.00 —45.98+8.49 —58.47~-24.03
R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn
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R 2 5 (P<0.01),

XFEEANRIK 2 i 2 HARSREE (3% 3), 2 1KIM
V35 B AR B R R A T2, f/ME
WAE L2 A BRI IR, AREK)ZEZ
a2 B AR B 25 S5 B 2 (P<0.01),

22 BESHFE

IKF- 5~ A B AR 18] T Ak 2 RIK 5 2F PR A ]
KK PE A0 K43 A B 2 AR 510 (E 3),
2020 4F 11 H 45 RAE BT 02X % BN 0.46 2/
1000 m*, 2022 4F 5 H 45 RAFEHR T 0 %
4 0.60 F2/1 000 m’*, [ 58 WK JA #0028 4 X Sl A

TEAE ) 284k, 2020 4F 11 J1, fpps s at 57
BT SRS B BT, Hop o
B RE T 5 B e v o 10,19 FE/1 000 m®; 2022 4E
SH, B, Hhibs. Bk, S, M
. HERHE AR EE, BERENIX
WO ER ML, KF T 7.43 /1 000 m’, FLA
BRI 20Nk, A KIZE 1) 025 B K4 A
TEAEPRIA] 22 S8 B 3 (F=2.03, P=0.15), A[E/KZE
KRG R, L2 MK
AR FEAE i (B 8 35 22 5% (F=33.11, P<0.01),
2 TR A B EEER (F=2.06,
P=0.15; F=0.29, P=0.59),

2020 % 11 H
November 2020

e
W Yanjingwo

Xin'an town

P

Suijiang county
Lizi village
2022 45 H
May 2022
BN Fh s
Wit AR
Yanjingwo (g

Xin'an town

ST L ESR FE/(R/1 000 m’)
Suijiang county ~ Lizi village density
0275 550 11.00  16.50 km * L town L low:0.02

— *

B 77 county, city

Je 3R

Miaoba village)

BT

Lazi village

N
P A

Shulou town

® X
b Keh
R Shuifu city

Tianjia village Huiyi town

S FE/(JE/1 000 m?)
density
#  high:9.97
*H medium : 0.88
ik low:0.01
S A
Lazi village IR
Shulou town

*
KE T
Shuifu city

R S
Huiyi tow

Tianjia village

3 ARGUKESLBEKFESH

Fig.3 Horizontal distribution of fish density in Xiangjiaba Reservoir

AR A X BT, 2020 4F 11 A IV KB4
KI5 R 0.77 JB/1 000 m® I X8 114 - 34
FRE /N 0.22 JFB/1 000 m*; 2022 4F 5 H 1T X811
022 B K 0.68 B/1 000 m*, T X ) 1 38
R4 /N 0.16 F2/1 000 m® (1] 4), BRI %
ZERLNIR, 2020 4F 11 A, X 15 X4 1V 7778
E R (P<0.05), HAXIEZ 2R AR E
(P>0.05); 20224F 5, X 15 XHE I, X
5 XK IV Z A2 %A B3 (P>0.05), Kk 15
DB TV AF7E & P 25 53 (P<0.05), HAR X
ZE 5 R (P<0.01),

& B oA B A R AR
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2020 4 11 H A1

2022 4F 5 J] [ R MUK PEAO IS B (—64 dBSTS<
—24 dB)WY AN [FI 7K 2 43 A FEAE 43 R B R 1 )2 <rh
BE<TF)E. FE<LE<FZE., fEfadmEEnfh
H, KOKIE B2 I B R 5 2 TR I 45 2R
WK, 2020 4F 11 7 3 /K2 02 % BEAF7E i b
LR (F=16.77, df=2480, P<0.01), % 7KJ2 ¢
g mtras R, L2 P2 FEmMZIRE
FETER B E 2% F (P<0.01); 2022 4FE 5 H 34k
R AP e 2 S (F=14.03, df=2762,
P<0.001), #%7/K)Z kst fiR, L)z, h
JZ 0] 2 5 W% (P=0.04<0.05), 2. T2, T2,
T2 0] 22 7 0 3 (P<0.01)(3 4).

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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2020 4£ 11 /] November 2020 2022 45 1 May 2022
P<0.05 ns.
1
ns. P<0.05
1
15+ ns. P<<0.01
— —
ns. P<<0.000 1
[ 1 1
—~ ns. P<<0.000 1
4 1 1
E ns. ns.
=
S » 10 °
= Z
B 5
e °
& °
5 | [ J
° [ ]
° ° [ ] °
[ ]
0k [ ] ; ; * | ; ﬁ *
| 1I I v 1 I 1 v
X 15k
areas
E4 RRIKEGLKESHERIOK
Fig. 4 Horizontal distribution difference of fish in Xiangjiaba Reservoir
R4 MRIVKESXZEEESH (RE S
Tab.4 ttest among the fish density of vertical distribution in Xiangjiaba Reservoir
5 7] KEE 342 /(R /1 000 m®) JEH/(R/1 000 m®) P
time water layer average density range
20204E11H  November 2020 )2 upper layer 0.06+0.15 0.00~1.19 <0.01
)2 middle layer 0.43+0.80 0.00~8.68
)2 upper layer 0.06+0.15 0.00~1.19 <0.01
T2 lower layer 0.90+2.14 0.00~20.71
F)Z  middle layer 0.43+0.80 0.00~8.68 <0.01
T2 lower layer 0.90+£2.14 0.00~20.71
20224:5H  May 2022 FZ  upper layer 0.44+0.83 0.00~7.34 <0.05
2 middle layer 0.32+0.63 0.00~3.92
)= upper layer 0.44+0.83 0.00~7.34 <0.01
T2  lower layer 1.04+2.64 0.00~22.30
t1)Z  middle layer 0.32+0.63 0.00~3.92 <0.01
T2 lower layer 1.04+2.64 0.00~22.30

23 BABFERHHE

V- HRTAT B 1) 1 2 288 B I AU AR A 1) R
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Acoustic study of fish resources in Xiangjiaba Reservoir in the lower reaches of
Jinsha River during the early period of ten-year fishing ban

HU Feifei, ZHU Tingbing, GONG Jinling, DU Hongchun,
MENG Zihao, GUO Zhibin, YANG Deguo "
(Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)

Abstract: The Yangtze River is the longest river in China, with the richest fish resources in inland China. With the
rapid economic development of the Yangtze River basin in recent decades, the intensity of human activities has
been increasing, and the fish resources in the Yangtze River basin have declined sharply. To protect the ecological
environment in the Yangtze River Basin, the Ministry of Agriculture and Rural Affairs has decided to ban fishing
in key waters for 10 years. In order to scientifically evaluate the preliminary implementation effect of the ten year
fishing ban policy in the reservoir at the lower reaches of the Jinsha River, the catch and hydroacoustic survey
were carried out in Xiangjiaba Reservoir at the lower reaches of the Jinsha River in November 2020 and May
2022, and the changes of fish resources were analyzed. The results of catch survey showed that 9 species of fish
belonging to 2 families were collected in November 2020, among which Hemiculter leucisculus and Pelteobagrus
vachelli were dominant; In May 2022, 14 species of fish were found in 5 families, with Saurogobio dabryi and
Pelteobagrus vachelli predominating. The results of hydroacoustic survey showed that there were significant dif-
ferences in the distribution of fish target strength among different years, different regions and different water lay-
ers. The fish density in May 2022 (0.60 ind./I 000 m’) was higher than that in November 2020 (0.46 ind./1 000
m”®). The spatial and temporal distribution of fish resources was not uniform. There were some differences in the
densely populated areas of fish in different survey periods. In November 2020, there was no significant difference
among most areas, while in May 2022, there was a significant difference. The density of upper layer fish in May
2022 (0.44+0.83 ind./1 000 m®) was significantly higher than that in November 2020 (0.06+0.15 ind./1 000 m?).
The distribution of fish in different water layers was significantly different, and the lower layer density was higher
than the middle and upper layers. The estimated fish resources in Xiangjiaba Reservoir were 3.22x10° ind. (2020)
and 3.53x10° ind. (2022), respectively. The method of hydroacoustic survey is suitable for the monitoring of fish
resources after the total fishing ban. In general, the method of hydroacoustic survey is suitable for the monitoring
of fish resources in the reservoirs at the lower reaches of Jinsha River, and fish resources in Xiangjiaba Reservoir
area have been recovered to some extent after the implementation of the ten-year fishing ban.

Key words: fish resources; ten-year fishing ban; hydroacoustics; lower reaches of Jinsha River; Xiangjiaba Reser-
voir
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