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Fig. 1 Schematic diagram of the hydroacoustic survey

of the reserve
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Tab.1 Parameters configuration of Sonar5-Pro
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Tab.2 Composition of fish species in the reserve

I ] (IS

time species

fh/em  body length

PR E/g HE/% kLt /%
average weight weight ratio  quantity ratio e BE
range mean

Y] reeding period #2%} Engraulidae
AU Coilia brachygnathus
#3} Cyprinidae

2 Hemiculter leucisculus

il Carassius auratus

HKIEEET  Saurogobio gymnocheilus

fi  Hypophthalmichthys molitrix
LMl Pseudobrama simoni
Wifh Pseudolaubuca sinensis
Sl Culter mongolicus
HMER  C. alburnus
JE;  Megalobrama pellegrini
Ieft]  Saurogobio dabryi
WA Squalidus argentatus
5l Bagridae
FBEEF Pelteobagrus nitidus
TLIKFEH M P. vachelli
KWitfi  Leiocassis longirostris
fi8Rl  Serranidae
KIRGF  Siniperca kneri
At other

BAH]  overwintering period A} Engraulidae
AU C. brachygnathus
#3} Cyprinidae
JERUS M. pellegrini
W6 S dabryi
LUt P. simoni
#ilfa  Coreius heterodon
FIE8 Procypris rabaudi
HFEFFM P nitidus
[H W6 Rhinogobio cylindricus
HAth other

48.73 1.50 5.59 14.8~53.8 23.07
17.19 1.95 20.68 6.4~15.4 10.89
153.97 1.36 1.61 6.0~26.5 13.67
13.47 0.12 1.66 7.5~12.6 10.64
1 085.96 11.65 1.95 15.3~77.3 31.05
23.92 1.71 12.99 7.1~19.2 10.78
31.25 0.98 5.71 8.0~26.6 15.26
143.14 1.20 1.52 9.1~53.3 16.51
46.18 0.95 3.76 6.5~43.6 14.03
474.58 5.84 2.24 10.2~48.2 26.06
30.17 1.28 7.71 4.6~20.8 14.43
19.94 1.04 9.46 5.6~13.8 10.35
32.83 0.37 2.06 8.3~27.7 13.53
189.85 6.92 6.62 11.4~47.9 22.68
727.77 8.95 2.24 15.6~67.2 36.75
329.65 4.16 2.29 9.1~51.3 21.82
50.02 11.90 4.6~98.5
55.66 1.14 7.65 14.5~35.7 25.06
462.80 11.58 9.32 7.0~44.3 27.48
25.64 1.23 17.89 8.1~20.2 13.43
23.87 0.33 5.16 8.8~16.5 11.39
232.71 2.81 4.49 9.7~42.0 21.53
970.48 17.57 6.74 18.8~74.0 34.75
2091 0.24 433 8.2~16.5 12.30
215.69 2.75 4.74 10.1~32.2 25.15
62.34 39.68 5.5~91.5

1284, USR5, & E R SR
63.83% (% 2). ZEHT B R M 0 A B 634.09
kg, FHATE 181.84 g, ALK 17.12 cm, K
T 4.6~98.5 em. B T 3 IR E L
fifg AR f) 43 o R 9 20.68% . 12.99% .

9.46%, 3 SRR Bl 435l 6.4~15.4. 7.1~
19.2 1 5.6~13.8 cm.,

AW R AR 48 B, HJm 6 H 13 R,
R R %, o SRR 62.5%, A
] f0 K REAS A 447.44 kg, PYIIATE 37224 g,
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. 025 HFRSRE 7E—70.00 ~ —46.00 dB [X [H] Y 4
sk 96.38% (# 2-a).

2 YRR A A 2E H BRI R B B B K IR
BB R R AR (18] 2-b), Ry W
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K (-55.14+6.93) dB, 7KK 0~ 12 m /KJZF45 Hbx
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&M (—58.19+6.11) dB. X HEAS ] 1 A5 Xk i 471 25
HAraR B, 200 s i —K A TL BT 34 H bR
I/ (—62.49) dB, W B —VE B VLECOT- 35 H bR
% K (—58.86) dB; #A W] FH—I& VLB H
FRom B B/ (—59.40) dB, K H—# i VL BOE 4 H
PR B fe K (—54.37) dB (K 2-¢).

CIZBEM  breeding period
R4 overwintering period

25 “ _gfsz -20
20 S g4 m = 30 ;
< & m g -56 T, H
SEIS g 58 2 5
& 210 £ 260 2
b 8 T 5 —62 1£ 560
E’F s —64 A
0 > —66 —80
1 3 5 7 9 1113 S 770 3 6 912151821242730 AABBCCDDEEFF
H ARk & K% /m X 3k
target strength water depth area
(@) (b) (c)

2 aXBHRBRENH
(a) 1. HARSRSF X [A] (—<70~—67 dB]; 2.(-67~—64 dB]; 3.(—64~61dB]; 4.(-61~—58 dB]; 5.(-58~—55dB]; 6.(—55~—52dB]; 7.(-52~—49 dB];
8. (-49~—46 dB]; 9.(-46~43 dB]; 10.(-43~-40dB]; 11.(-40~-37dB]; 12.(-37~-34dB]; 13.(-34~-31dB]; 14.(-31~28dB]. (c) A.J FH—
Wt B fi—K A C.KHE T D #@i—ikE: E EBR—HE: FIEE—MEE.
Fig. 2 Distribution of fish target strength
(a) 1. target strength interval (=70-—67 dB]; 2. (—67-—64 dB]; 3. (—64-—61 dB]; 4. (—61-—58 dB]; 5. (—58-—55 dB]; 6. (—55-—52 dB]; 7. (—52-—49 dB];
8. (—49-—46 dB]; 9. (—46-—43 dB]; 10. (—43-—40 dB]; 11. (—40-—37 dB]; 12. (-37-—34 dB]; 13. (-34-—31 dB]; 14. (-31-—28 dB]. (c) A. the section of the

river from Guangyang to Luoqi; B. the section of the river from Luoqi to Changshou; C. the section of the river from Changshou to Linshi; D. the sec-

tion of the river from Linshi to Fuling; E. the section of the river from Fuling to Qingxi; F. the section of the river from Qingxi to Nantuo.
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Fig. 3 Horizontal distribution characteristics of fish
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Fig. 4 Vertical distribution characteristics of fish

(a) the distribution of fish signals during the breeding period; (b) the distribution of signal signals in fish during the overwintering period; (c) vertical dis-

tribution of fish density.
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Tab.3 Differences in fish distribution before and after the ban
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“FYJ HARGEE/AB  average target intensity
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Hydroacoustic evaluation of fish resources in
the Yangtze River's four major Chinese carps reserve (Chongqing Section) in
the early stage of fishing ban

HE Shiwen '*, TIAN Huiwu', DENG Huatang', NIDafu', XIEWei', DUAN Xinbin ',
SHAO Jian> ~ ZHOU Junjie’, ZHANGHui', WANGKe"
(1. National Agricultural Science Observing and Experimental Station of Chongqing,
Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Science, Wuhan 430223, China;
2. Key Laboratory of Animal Genetics, Breeding and Reproduction in the Plateau Mountainous Region, Laboratory of
Fishery Resources and Environmental Protection, College of Animal Science, Guizhou University, Guiyang 550025, China;
3. Fishery Administration and Security Center of the Ministry of Agriculture and Rural Affairs, Shanghai 200040, China)

Abstract: Against the backdrop of global climate change and intensive human activities, fish resources in the Yangtze River
Basin have continued to decline. To protect aquatic biodiversity and restore the ecosystem, a comprehensive fishing ban has
been gradually implemented since 2018 in 332 aquatic reserves across the Yangtze River Basin, including the National Ger-
mplasm Reserve for the "four major Chinese carps" in the Chongqing section. By the end of 2019, Chongging had taken the
lead in completing the withdrawal of fishermen from its aquatic reserves, fully prohibiting productive fishing activities. This
study aimed to understand the changes in fish resources within the reserve following the fishing ban. From April to May (fish
spawning season) and December (fish overwintering season) of 2023, the research team conducted an 8-day hydroacoustic sur-
vey using an EK80 split-beam echosounder across an approximately 125 km river section of the reserve, along with a 52-day
catch survey. The hydroacoustic survey revealed that the average fish density during the spawning and overwintering periods
was (19.44£29.04) and (5.07+3.93) ind./1 000 m’, respectively, with no significant difference. However, the average target
strength differed significantly, measuring (—60.66+6.63) dB and (—57.60+6.44) dB, respectively. During the spawning season,
fish tended to aggregate near urban areas, whereas in the overwintering period, they were more dispersed in waters farther from
urban zones. In both surveys, the highest fish density was observed at depths of 6-9 m, and the target strength generally
increased with water depth. The catch survey identified 47 fish species (5 orders, 12 families) during the spawning season, with
Hemiculter leucisculus, Pseudobrama simoni, and Squalidus argentatus being the most abundant. In the overwintering period,
48 species (6 orders, 13 families) were recorded, dominated by Saurogobio dabryi, Megalobrama pellegrini, and Coilia brachy-
gnathus. Compared to pre-ban data (2017—2019), fish aggregation patterns in the reserve have shifted significantly. The
density in the southern Changshou river section was notably higher than before the ban, but the average fish size has
decreased. This study elucidates the post-ban distribution characteristics and changes in fish populations within the reserve,
providing valuable insights for research on the evolution of fishery resources and regional fisheries management following the
fishing ban.
Key words: early fishing ban; aquatic genetic resources reserve; hydroacoustics; fishery resources; Chongqing section of the
Yangtze River
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