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Fig.1 Route of the acoustic survey in Dongqing and Guangzhao Reservoir areas
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Tab.1 Test of water quality parameters measured in the water layers of Dongqing Reservoir and Guangzhao Reservoir

Sampling sites
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Wy m

= SRR 20.69 +0. 14" 8.07 +0.05 7.17 £0.34" 9.87 +0.02

V[ — 7K 2 RIS AR AR [ S B3R 22 5+ i 25 (P <0.05) .

Note : Values with different superscript letters, in the same column and layer, were significantly different (P <0.05).
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Tab.2 Catch information for fish species artificially released into Dongqing Reservoir and Guangzhao Reservoir

1 3 5 7 11

9
Sampling sites
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Fig.7 Spatial variation in velocity of surface water
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B it - - 66.17 28.22  44.23  31.41
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Acoustic Monitoring on Fish Resources in the Dongqing and
Guangzhao Reservoirs of Beipan River

MO Wei-jun', WANG Cong-feng"?, QIN Xiao-hui' , ZHANG Min-juan’, LIU Hui-jie'

(1. College of Hydraulic and Environmental Engineering, China Three
Gorges University, Yichang 443002, P. R. China;
2. Synergistic Innovation Center of Geological Disasters and Ecological Environment in the
Three Gorges Region in Hubei Province, Yichang 443002, P.R. China;
3. Agricultural Bureau of Zhen Feng County,Guiyang 562200, P. R. China)

Abstract ; Since the cascaded Dongging and Guangzhao hydropower stations began operating on the middle reaches
of Beipan River, researchers have studied the resulting changes in fishery resources in the reservoirs based on fish
catch statistics. However, the acoustic survey is recognized as the most effective means for fish resource assessment
and has been widely used because the method does not harm fish and is useful in a wide range of applications.
While the use of Dual-frequency Identification Sonar ( DIDSON) for counting fish has gradually matured abroad, it
is still in the exploratory stage in China. The objective of this study was to describe the density, vertical distribution
and structure of the existing fishery resources in Dongqing and Guangzhao reservoirs by means of acoustic monito-
ring. The results provide scientific evidence for fishery conservation and technical reference for the fish breeding
and release program in Beipan River. Our work will also promote the application of underwater acoustic measure-
ments for fish resource assessment in China. Acoustic surveys of the fishery resource was conducted in Dongqing
and Guangzhao reservoirs on July 16 — 28, 2014 using DIDSON SMC-300 sonar and water quality was monitored
simultaneously. The ship route lengths were 15.30 km and 11.57 km, respectively, in Dongqing Reservoir and
Guangzhao Reservoir and the average speed was approximately 5 km/h, following a zigzag path. A Hydrolab DS5
multi sensor probe was used for water quality monitoring and the ships coordinates during the surveys were moni-
tored using GPS ( MobileMapper 10). A vector Pulse Doppler point current meter was used to probe surface veloci-
ty at water quality sampling locations. Gill nets with 6 ¢cm mesh size were used during the surveys to collect speci-
mens after the acoustic detection. Results indicate that fish with body lengths of 50 — 100 ¢m accounted for 49. 48%
of the fish resource in Dongqging Reservoir and fish were mainly distributed in the middle and upper layers (0 —
15 m), with little variation in fish number between layers. In Guangzhao Reservoir, fish of body length 20 — 50 c¢m
dominated, accounting for 60.55% of the total and the fish were distributed mainly in the middle and lower layer
(15 -30 m), with a large difference between layers. Significant differences were observed between the two reser-
voirs; surface water velocity; water temperature and dissolved oxygen in surface, middle and lower layers; and
chlorophyll-a in the surface and middle layers. The fish density in Dongqing Reservoir was higher than in Guang-
zhao Reservoir with average fish densities, respectively, of (17 240 +6 240) x 10’ ind/km’ and (11 750 =1 860)
x 10’ ind/km’. A total of 231 individuals, weighing 94 580.62 g, and representing 20 species, were obtained
from Dongqing Reservoir. Dominant species were four fish species in the artificial breeding and releasing program
including Cranoglanis bouderius , Spinibarbus hollandi, Omnychostoma sima and Hemibarbus maculatus, accounting
for 66. 17% of the mass and 44. 23% of the number. In Guangzhao Reservoir, 155 individuals weighing
92 165.45 g and representing 13 species were collected and the four species accounted for 28.22% of the mass and
31.41% of the number. In summary, densities of the existing fish resources in Dongqing Reservoir and Guangzhao
Reservoir are low but the fish community structure is reasonable since the cascaded hydropower stations began oper-
ation on Beipan River.

Key words:fish resources; acoustic survey; dual-frequency identification sonar; Beipan River



