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Ecological monitoring of the fish resources catching and stocking in Lake Tianmu

basing on the hydroacoustic method
SUN Mingho"?, GU Xiaohong" ", ZENG Qingfei', WANG Yinping’, MAO Zhigang', GU Xiankun'?
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3 Henan Agricultural University, Zhengzhou 450002, China

Abstract; Lake fishery is an important component of Chinese freshwater fisheries. The fish is at the top or higher trophic
levels of the food chain in aquatic ecosystems. Stocking artificially in lakes (reservoirs) would lead to the increase of fish
biomass and overfishing would lead to a sharp reduction of fish biomass. All these would have a deep impact on the lake
ecosystem through food web trophic relation. Lake Tianmu fishery take both the protection of the water environment and
fisheries production into account, mainly implementing the non-classical biological manipulation by stocking silver carp and
bighead carp to filter the phytoplankton to prevent and control cyanobacterial bloom, which aims to improve water quality.
Ecological monitoring of the fish resources is the foundation of fisheries regulation. Hydroacoustic method provides an

efficient means of achieving this goal with such superiorities: quick and efficient, large surveying area, no damage to fish
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resource, providing continuous data, positioning the fish spatial distribution in natural state.

Combining fisheries catching statistics and hydroacoustic method, an ecological monitoring of fish resources’ (fish in
aggregating cage was exclusive of fish resources after the fishery driving) catching and stocking in Lake Tianmu was carried
out in three fishing stages, before the fishing driving( December 2011) , after the fishing driving ( January 2012) and after
the fishing catching and stocking ( March 2012). And then fish population structure, size component, fish density, fish
aggregation , fish biomass and its distribution were gained with developing GIS model, which could provide scientific basis to
the implementation of aquatic environment protection oriented fishery and fisheries production in Lake Tianmu. The
cyprinids are the main fish populations in Lake Tianmu with the silver carp and bighead carp contributing weight ratio of
98.07% in the fisheries production of 2011 and mantissa ratio of 68.72 in single network bamboo sampling statistics. Fish
resources are affected significantly by the types and size of stocking fish. The fish average target strength( T'S) of the three
fishing stages was (—-47.84+4.79) dB, (-48.58+4.98) dB and (-47.24+5.10) dB respectively with significantly ( P<
0. 05) difference and the ratio of fish 7S in —45—-40 dB went up to 24.40% after the catching and stocking. The fish
density(FPCM) of the three fishing stages was (0.0124+0.0292) ind/m’, (0.0062+0.0227) ind/m’ and (0.0098 +
0.0185) ind/m’ respectively. The fishing driving decreased the fish density significantly( P<0.05) , while the fish density
after fishing catching and stocking was significantly ( P <0.05) lower than before due to the arise of the water depth.
Furthermore, classic fish aggregations were detected in the middle and bottom water body in winter and agglomeration
improved with decreasing temperature. Assessment of the biomass were gained by developing GIS model with 610000 ind
before the fishing driving, 380000 ind after the fishing driving and 670000 ind after the fishing catching and stocking. In
addition, higher fish biomass was distributed in the middle and down reaches of the lake. Finally, discussions were
performed on the efficacy of the fishing driving and the accuracy of the assessment of fish resources by hydroacoustic survey

method in Lake Tianmu.

Key Words: hydroacoustic; fish; size component; density; distribution; biomass
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K ArcGIS10.0 BTGP oA (9 A K A B33 i FPUA B0 AR AR GPS B A
ArcGIS V-5 SR H] IDW 7 EA iS R EIZ 3 BOE MR A/ 0.0001°, /N2 11.5 mx9.5 m, BEE FF
{8 p=2, A& Y FPUA BOEEL, 3F LAARRY A% AR, 55 A WA (R A 7K e vh 1 28 SR TR R AR
1.4 HZRYIRAE A

2012 45 H 8 HXt LIA— AW T R R A SRAE IS 100 m, MARTE 4 m, K 8 m, M H 1 ecm, X}
MR AT e s RS R K IR, AN HAR M R SR RS
1.5 s A X it

AR ZHE Ona E 1 Aglen AP (R A 2 22 06 N SO K BE AT A A B

TS=20lgl-72.5 (5)

#H, TS(Target Strength, dB) K259 HFRSEEE | [(em) Ry HFrAZEHARK
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Table 1 The parameter of the catching insinglebamboo network
. Bk K = . o - k. o '
% racr  TMER g, UMK TR g, RKRE
L Min. length Max. length  Min. weight . Max. weight
Species Percentage ) Average length ) y Average weight p
om + SD/em om & +SD/g &
B Aristichthys nobilis 42.05 16.5 33.1x11.4 50.0 98.4 963.6+945.8 3081.1
fi Hypophthalmichthys molitrix 26.67 23.0 32.0+7.4 47.0 219.8 676.3+603.3 2257.2
Ml Carassius auratus 7.69 9.5 14.2+3.7 20.0 23.4 100.8+71.9 246.2
4% Hemicculter leuciclus 6.67 7.5 13.2+£3.2 17.0 11.8 32.6+13.5 59.2
M Pelteobagrus fulvidraco 6.15 12.0 15.51.6 16.0 32.4 61.3+12.5 74.2
e 8% Hemibarbus maculatus 3.08 15.0 19.4£5.0 27.0 45.2 171.9+115.8 314.3
& A Xenocypris davidi 2.56 15.5 19.0+3.9 25.0 56.5 184.4+96.1 322.8
# Cyprinus carpio linnaeus 2.05 19.5 22.3+7.9 37.0 162.8 407.1+340.2 911.7
FREERT Sarcocheilichthys nigripinnis 1.54 10.5 8.7+1.1 12.5 46.2 43.4+9.4 65
FAMERA Culter alburnus 1.54 17.5 16.0+3.4 24.0 57.8 85.3+35.9 129.4
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Table 2 The basic information of fish echo in three survey stages

AR ENE5 K TS /N TS Y TS+hrifEZE 95% {7 X [
S ; Jl‘f No. of Echo Max. TS Min. TS Average TS+SD 95% confidence interval
urvey stage /dB /dB /dB /dB
40 T Before driving 922 -27.31 -58.94 ~47.8424.79 -48.15—-47.53
A After driving 826 -28.22 -59.87 -48.58+4.98 -48.92—-48.24
s e 925 =
SRR 1499 -29.19 -58.71 ~47.24%5.10 ~47.60—-46.87

After catching and stocking
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WG TS B S 2 K0 0.11 R JEE 0.424 16 0.146, TS
1E-50—-42 dB (KK 24 13—33 em) Z [l 2K ] {5 H2 BRBREESH

. ) Fig.2 Target strength distribution of fish in three reservoir
SHAHN 63.33% ., X oA th 2 L8, a5 2K
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2.3 fZRZE AL
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3 R B BRI 2 ) £ 25 (LR FPCM/ B /m’ ) JEAR (5 BLNER 3,4 Shapiro-Wilk 1EZ&E
Ly, 2% A B B i) £ 28 5 2 (FPCM) (EARAE B TEZS 341 (P<0.05) o HCR AR Z K507 HE 0] 2% B B £, 28
W 25 SR AT LUE A3 B, AN TR R A B Be 2 18] 1) £ 28 % B (FPCM ) 22 PR B 35 (P <0.05) , AT PRI LU,
i J5 A E (FPCM) B3 (P >0.05) /NS5 S50 5 , 355 5 i 5 9 28 % 5 (FPCM) .3 (P<
0.05) /NFREfTT, K H T E AT -5 05 7K 2 [R5 S0 Y 7K 35 318 :6.35.6.26 .7.59 m,

/4 Distribution/%
do 0 A o 0 S D
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Table 3 The basic information of fish density in three survey stages

95% H {5 X [i1]

JH AT B B o f/ PE bR 95% confidence i
S“ =P t* Max. FPCM Min. FPCM Average FPCM+SD N Coefficient of
v sta mterva
urvey stage J(R/m?) /(R/m?) /(B/m®) 5 Variance
/(B/m?)

LT Before driving 0.2358 0 0.0124+0.0292 0.0084—0.0164 2.47
S After driving 0.176 0 0.0062+0.0227 0.0035—0.089 15.45
¥ 50K )G After catching and stocking 0.2146 0.0013 0.0098+0.0185 0.0073—0.0123 1.89
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