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Fig.1 Study area and hydroacoustic survey route in

the Peng’an section of Jialing River
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Tab.1 Parameter configuration of Visual
Analyzer 4.1

S W
I 75 ) {E/dB -70
KARTE I R EUdB m! 0.00808
R RE 0.9
s/ Nk B E ZRHL 0.75
IR R kB E R HL 3
2 1B Jlicr 9E B /dB -12
IR B AME/dB 6

F2 HIBRESHIZE
Tab.2 Parameters for fish tracing

Fel 2% i
o e B L o f 0.7
Rk A L B 05
H A B E SRR 25 /m 0.2
KAh/% 30

e /% 30

3 /% 40

/b B H M >

A b Bl 3
Sk R IR A 3
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2.1 EIRMAR

FEMUIR A R, g Y) 23 738 R (R 3) .
SR 38 M, KET 3 HoRl. HpaiRl 29,
i S 69.90%; R4 B, S E) 13.25%; R 58
L RIEE GRS 1R, 730 b7 S U 8.69% A1 7.80%:
i 2, YRR 1 B St 5 SR 0.34%.

s i 50 g AR B R, AR ISR A R B & L) oy
AN 13.83%11.13%. H2 A f 3 8 i oL g ¥ %
WR B8 £ B L BN AR A M, TR SR Y R
() & L 5 23 5 A 8.92%- 9.97%- 5.64%- 8.69%-
7.67%7.80%-7.72%; J& iy | Hh ot fi | K 8 fifs L 5 I
80 5 SR A L 0 SR A R R LE IR T 0.10%.
SRR YL F 2.6~79 cm, P13 13.3 cm; 74 5 5 [
1.3~8000 g, 13 109.4 g. M fifl | fil &5 25 5 #1285
IRV R 50% LA b, (ETE i 3R A £ 2H R L A
AR 1%,

®3 KEFHEHEERYEEZMESIT

Tab.3 Species composition of the fish detected during the hydroacoustic survey

AR A FEl/mm AR/ mm Hi/g /R BeEH%
gl Saurogobio dabryi 68~177 110.48+23.89 64445.29 3283 0.1383
il Cyprinus auratus auratus 55~70 62.00+21.35 46546.17 2643 0.1113
#& Hemiculter leucisculus 63~204 120.58+25.31 41254.49 1823 0.0768
RIS Pseudolaubuca sinensis 75~187 134.26+30.32 47359.65 2119 0.0892
LAl Pseudobrama simoni 58~156 106.29+22.01 41906.73 1340 0.0565
R # A Xenocypris davidi 71~203 122.80+47.39 142462.53 2367 0.0997
JE#F Hemibarbus labeo 104~142 125.27+36.65 11500.00 23 0.0009
Kt fid Acheilognathus macropterus 50~103 82.63+16.17 250.28 18 0.0008
FR ARG Rhodeus sinensis 26~46 31.00+10.05 24.23 4 0.0002
& R Procypris rabaudi 165~212 182.31+34.67 6340.15 16 0.0007
i Cyprinus carpio 135~186 155.00+27.22 67266.53 158 0.0066
i Aristichthys nobilis 320~790 450.00+140.50 366025.00 121 0.0051
it ¥ i ta Pseudobagrus fulvidraco 63~93 86.67+5.50 19303.92 1834 0.0773
fig i o} %, Siniperca chuatsi 95~134 102.25+15.25 76725.00 1852 0.0780
IR B £ ot FBEWIUE 5% £4 Rhinogobius similis 44~71 54.8+6.51 5199.59 2064 0.0869
il fif; Silurus asotus Linnaeus 330~750 452.00+90.42 50943.10 70 0.0030
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Fig.2 Distribution of target strength in the Peng'an
section of Jialing River
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Fig.3 Seasonal variation of fish resource in

the Peng'an section of Jialing River
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Fig.4 Horizontal distribution and seasonal variation

of fish resources in the upper and lower reservior of

Jinxi hydropower station
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Fig. 5 Horizontal distribution of fish density in the

upper and lower reservoir of Jinxi hydropower station
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Fig.6 Fish density in different water layers
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Fish Resource Assessment in the Peng’an Section of the
Middle Jialing River Based on Hydroacoustic Surveys

XIANG Ling-li', QIN Qiang?, ZENG Yu',ZHANG Fu-bin?,LV Zhen-yu',
HE Xin-man', MAO Ling',MA Jia'

(1. College of Life Science, Southwest Branch of the National Freshwater Fishery Engineering Technology
Research Center (Wuhan), China West Normal University, Nanchong 637009, P.R. China;
2. College of Environmental Science and Engineering, China West Normal University,
Nanchong 637009, P.R. China)

Abstract: Hydropower development on the Jialing River has changed the natural ecological environ-
ment, resulting in irreversible effects on the fish community. In this study, we explored the temporal and
spatial dynamics of fish resources in the Peng’an section of the upper and lower Jinxi reservoir of Jialing
River. The effect of environmental factors were analyzed and measures to protect and restore the fish
resources of Jialing River were suggested. Our aim was to provide basic data for conserving fish resources
in the upper Yangtze River and its tributaries. The study was based on a hydroacoustic survey using a Bio-
sonics DT=X split—beam echo sounder in the Peng'an section of Jialing River in July (summer) and Octo-
ber (autumn) of 2018, and January (winter) and April (spring) of 2019, supplemented with a fish catch in-
vestigation. The survey section stretched 8.3 km, from 4.5 km below the Jinxi dam to 3.8 km above the
dam along a zigzag route. During the survey, a total of 23 738 individuals were recorded, including 38
species representing 6 families and 3 orders. Small and medium sized fish species, including Saurogobio
dabryi Bleeker, Cyprinus auratus, Pseudolaubuca sinensis Bleeker, Xenocypris davidi Bleeker, were dom-
inant. The density of fish in the Peng’an section of Jialing River was relatively high in spring and summer
(0.8296 + 0.43 ind/m?, 0.8705 = 0.38 ind/m?), and relatively low in autumn and winter (0.5082+0.25 ind/m?3,
0.3939 + 0.13 ind/m?). The average target strengths of fish by season, from spring to winter, were
(=63.15+5.03), (—52.85x14.45), (—46.42+15.85) and (—44.77+15.28) dB, the corresponding average
weights were 0.03, 1.08, 11.19 and 20.40 g/ind, and the corresponding fish resource, based on fish density
and average weight, were 0.4096, 0.2907, 0.3919 and 0.5622 kg/m?®. The horizontal distribution of fish
density varied by season and the fish density below the dam was significantly higher than above the dam
(F=12.67, P<0.05). Vertically, there were significant differences in fish density among the three water
layers above the dam (F=7.02, P<0.05) and below the dam (F=19.99, P<0.05). Multiple comparison
(LSD) indicated that fish density in the middle layer was significantly higher than that in the upper and
lower layers (P<0.05), and fish density in all water layers was generally higher in summer than in other
seasons. In subsequent studies, we suggest strengthening dynamic monitoring of fish resources in this
section, and carefully considering the key factors affecting fish resources.

Key words: fish resources; hydroacoustic; Jialing River



