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Fig. 1 Routes of hydroacoustic survey and fish sampling sites in Poyang Lake
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Tab. 1 Basic information of hydroacoustic survey in Poyang Lake
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Tab.2 Comparison of fish density differences among different water layers in seasons

Z= KE P8 B =N e/ NEE PE EEL
Season Layer Average density Maximum density Minimum density P value Ratio (%)
20204EFK %)= Surface 18.63 289.64 0 <0.01 0.46
Autumn 2020 12 Middle 40.29 1137.85 0
FJZ Surface 18.63 289.64 0 <0.01 0.31
J&£JZ Bottom 59.72 1166.29 0
2 Middle 40.29 1137.85 0 <0.01 0.67
JEJZ Bottom 59.72 1166.29 0
20204F4 #Z Surface 5.03 465.83 0 0.644 0.32
Winter 2020 1 Middle 15.76 502.53 0
2 Surface 5.03 465.83 0 <0.01 0.2
J&£JZ Bottom 24.59 496.32 0
2 Middle 15.76 502.53 0 <0.01 0.64
JEJZ Bottom 24.59 496.32 0
20214E4 #JZ Surface 18.08 226.78 0 <0.01 0.94
Spring 2021 1 Middle 19.33 268.67 0
#JZ Surface 18.08 226.78 0 <0.01 3.02
J&£JZ Bottom 5.99 107.35 0
2 Middle 19.33 268.67 0 <0.01 3.23
J&&JZ Bottom 5.99 107.35 0
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HYDROACOUSTIC SURVEYS ON SPATIAL-TEMPORAL DISTRIBUTION OF
FISHES DURING EARLY FISHING BAN PERIOD IN POYANG LAKE

LI Hui-Feng'”, WANG Ke', YU Xu-Jun', GAO Lei', JIA Chun-Yan', GUO Jie', DUAN Xin-Bin', WANG Sheng’,
CHEN Da—Qingl, WANG Deng-Qiang1 and WANG Lin"’

(1. Fishery Resources and Environmental Science Experimental Station of the Upper-Middle Reaches of Yangtze River, Ministry of
Agriculture and Rural Affairs, Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223,
China; 2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China; 3. Department of Agriculture and Rural

Affairs of Jiangxi Province, Nanchang 330000, China; 4. Fishery Resource and Environment Research Center, Chinese
Academy of Fishery Sciences, Beijing 100141, China; 5. Scientific Observing and Experimental Station of
Fishery Remote Sensing, Ministry of Agriculture and Rural Affairs, P. R. China, Beijing 100141, China)

Abstract: Poyang Lake is the largest freshwater lake in China, and a typical natural lake in the middle and lower
reaches of the Yangtze River. Different habitat season landscapes can meet the needs of fish in different life history
stages, so that fish resources show dynamic distribution characteristics. The 10-year fishing ban have been implemen-
ted in the Yangtze River basin, including Poyang Lake since Jan 1, 2021, to conserve the aquatic organism of the
Yangtze River. In this study, we applied hydroacoustic analysis with Simrad EY60 split-beam echo sounder, to detect
the spatial-temporal distribution of fish in Poyang Lake from 2020 to 2021. The results showed that more than half of
the fish were 10—30 cm of body length in all three seasons, deduced from the fish target strength (TS) signal.
However, the TS varied significantly among seasons (P<0.05), with the highest TS in winter (-51.0+14.13) dB and the
lowest (52.71£9.95) dB in autumn. The horizontal distribution of fish density was not homogeneous, and also signifi-
cantly different among seasons (P<0.01). The maximum density was 440.22, 169.19, and 554.18 ind./1000 m’ in au-
tumn, spring, and winter, respectively. Vertically, the fish density decreased gradually from the bottom to the surface in
autumn and winter, while the fish density in the surface and middle layers was higher than that in the bottom in spring.
The fish density varied significantly in the same water layer among seasons (P<0.01). This study obtained the spatial
and temporal distribution characteristics of fish in Poyang Lake by using hydroacoustic method at the beginning of fish-
ing ban, and provided a reference for the study of fish resource in the region at a macro spatial scale under natural con-
ditions. The results can also support for the evaluation of the fishing ban effect and the evaluation of biological integ-
rity during the ten-year fishing ban in Poyang Lake.

Key words: Fish resources; Hydroacoustics; Temporal and spatial distribution; Fishing ban; Poyang Lake
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Fize 1
Attached table 1

AZEEAIE]H O 7KL

The water level during field survey time

H #iDate i F1 7KL Water level (m) H #iDate B F1 7K AL Water level (m)
20204E10H 105 17.30 20214E01 205 8.98
20204E10A 115 17.25 20214E01 A21% 8.9
20204E10H 125 17.14 20214F01 H22%5 8.82
20204E10H 13% 17.01 20214E01 H23% 8.74
20204E10 A4 14%5 16.94 20214E01 H24% 8.62
20204E10H 155 16.83 2021401 H25%5 8.53
20204E10H 16% 16.75 20214E01 H26% 8.42
20204E104 17% 16.69 20214E01 H27% 8.30
20204£10H 18% 16.69 2021401 H28%5 8.22
20204E10H 19% 16.65 20214E01 H29% 8.15
20204£10H20% 16.59 20214E01 A30% 8.10
20204E10H 215 16.50 2021404 H 155 12.29
20204E10H22% 16.44 20214E04 A 165 12.46
20204E10H23% 16.32 20214E04 A 17% 12.62
20204£10H24% 16.22 20214F04H 185 12.72
20204E10H25% 16.11 20214E04 7 195 12.85
20204E10H26% 15.98 20214E04 H20% 12.84
2020410 H275 15.85 2021404 H215 12.77
20214E01 A 15% 9.23 20214E04 4225 12.60
20214E01 A 16% 9.27 20214E04H23% 12.77
2021401 175 9.32 2021404 H 245 12.82
20214E01 H18% 9.21 20214E04 H25% 12.86
20214E01 A 19% 9.08 20214E04 H26% 13.08
20214E01 205 8.98 20214E04 4275 13.31

Mize 2 ERPHAREIRYI&E LXFPIEAR
Attached table 2 The species composition and ecotypes in Poyang Lake
‘ . i " N
HOrder FlFamily J&Genus FhSpecies FEASAL Spring Autumn Winter
Space niche
LEPIAE] #%F Bagridae EHME HeF# Fifh Pelteobagrus T2 \/ N N
Cypriniformes Pelteobagrus nitidus
T Hi A Pelteobagrus TE J \ V
fulvidraco
FLIREE il Pelteobagrus T2 \/ \ \
vachelli
Bl Cobitidae BVl & Parabotia 16 5T B VD Parabotia TEZ — N —
fasciata
Velttk @ Misgurnus  Je Wk Misgurnus Tz Y N N
anguillicaud-atus
R} Cyprinidae % )& Parabramis Wi Parabramis pekinensis 1 2 \/ N N
)& Chanodichthys % 4 A Culter L2 \ \/ \/
mongolicusBasilewsky
% J& Hemiculter V(R4S Hemiculter TEZ v N v
bleekeri
4% Hemiculter leucisculus 1 2 v N N
TR YA Ctenopharyngodon W )2 \ \/ \/
Ctenopharyngodon idellus
R AR 624 g FRIR 8 Squaliobarbus FRNE v v v
Squaliobarbus curriculus
i J& Megalobrama 1iMegalobrama b E \/ v \

skolkovii




{Fami . N i %
H Order FlFamily J&Genus FSpecies S E?ﬁ}\{i Spring Autamn Winter
pace niche
& Elopichthys  t&Elopichthys bambusa ~ HF 2 \/ \ \
i J& Xenocypris ¥ R Xenocypris R E \/ N N
davidi
21 g R 15 A Culter dabryi Tz \/ N N
Chanodichthys
1} J& Hemibarbus 164t Hemibarbus FRE \/ \ J
maculatus
3 J& Cyprinus il Carassius auratus PR E \/ \ V
8 Cyprinus carpio HRE v v v
% J& Hypophthal- % Hypophthalmichthys F L \/ \ \
michthys molitrix
FHf)E il Pseudorasbora b E \/ S \
Pseudorasbora parva
%4 J& Rhodeus R PR 8 Rhodeus hEE v v v
ocellatus
rRARE Y Rhodeus = \/ \ v
sinensis
LN S Pseudolaubuca )2 \/ \ \
Pseudolaubuca engraulis
(1) WS Culter alburnus 1 1) V v v
Culterilishaeformis
Hilg i Mylopharyngodon 2 \/ v v
Mylopharyngodon piceus
s fify] Jig Wi Saurogobio dabryi Fi R E N \/ \/
SaurogobioBleeker
i B Aristichthys i Aristichthys nobilis L)z \/ \ \
i )& Kigl#Acheilognathus bEE \/ \ v
Acheilognathus macropterus
R 861 J& Cultrichthys 2L88 JR 81 Chanodichthys  H 2 \/ \ N
erythropterus
ik Kl Cobitidae  ¥VHf)E Botia it i Botia Tz v v v
superciliaris
5% H Perciformes %l Channidac ~ #%J& Channa 58 Channa argus T2 \ N \
fig iy s} 5 )& Siniperca B8 Siniperca scherzeri Tz Y N —
Percichthyidae
KHREFSiniperca kneri TE ol v v
i Siniperca chuatsi TE \/ \ \
P &R Eleotridae VDI 1E)R W IEEE Odontobutis TR — v —
Odontobutis obscura
IR % 8 Fl Cobitidae MIHF % 1 )& TR f Tz v V —
Rhinogobius Ctenogobius giurinus
% 7% H Siluriformes ffi £ Siluridae ks JB Silurus R4 77 5 Silurus TE \/ v v
meridionalis
ik Silurus asotus TE \/ y \
Ak H FH iRl Oryziatidae 7 #)& Oryzias HOryzias latipes b JE — \/ \/
Beloniformes
55 i )R i Hyporhamphus H_EJZ — v v
Hemirhamphidae = GenusHyporham- intermedius
phus
LIS 2% Engraulidac  #%)8 Coilia RN Coilia L2 # x/ V
Clupeiformes brachygnathus
oy NENE| DL e Hh A 8 R HR AL i Sinobdella TE J \ \
Synbranchiformes Mastacembelidae  Sinobdella sinensis
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