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Fig.1 Sampling stations

Black dots were planned stations; black square were adaptive stations;
black box indicated the location where the density of E. pacifica was

estimated
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The echograms were collected from 07:00—17:00 (daytime), 14 January 2010; the cruising speed was about 10 kn; the data
collecting location was shown by the black box in figure 1; (a). MVBS5); (b). MVBS 33); (¢). MVBS 5 of the identified E. pacifica

swarms based on the dB difference
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Acoustical identification and density estimation of
Euphausia pacifica in the Yellow Sea

WANG Xinliang"?, ZHAO Xianyong'’, ZUO Tao', LI Xiansen'

(1. Key Laboratory for Fishery Resources and Eco-environment, Shandong Province (FRES),
Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Information Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: Euphausia pacifica is a key species of zooplankton in the Yellow Sea ecosystem. To estimate the
biomass and distribution of E. pacifica is essential for better understanding local ecosystem structure and energy
flow. However, due to its avoidance to zooplankton net, it is difficult to quantify the krill biomass using traditional
vertical net sampling method. Based on acoustic and biological data of E. pacifica swarms collected in the Yellow
Sea in January 2010, the target strength (7S) of E. pacifica at 38 and 120 kHz was analyzed using SDWBA
theoretical model. Moreover, the E. pacifica swarms were identified using dB-differencing method based on 38
and 120 kHz acoustic data and the krill density in the sound scattering layers (SSL) was estimated subsequently.
Numerical simulation showed that the TS of E. pacifica was sensitive to its orientation and length distribution. The
TS at 120 kHz was obviously higher than 38 kHz, while the difference decreased with increasing krill length. A
linear relationship with an intercept of 14.1 dB was observed for the mean volume backscattering strength (MVBS)
between the two frequencies. Based on 120 kHz data, the density of E. pacifica in the SSL was estimated between
1.8 and 2351.8 ind/m’ with a mean of 255.1 ind/m’. This paper preliminarily introduced the species identification
and density estimation of E. pacifica based on the dB-differencing method, which provides useful reference for the
acoustical estimation of zooplankton biomass. To improve the accuracy and precision, further investigations on the

parameters in the 7'S model and the target discrimination method are needed.

Key words: Euphausia pacifica; target strength; dB-differencing; target discrimination; stock density
Corresponding author: ZHAO Xianyong. E-mail: zhaoxy@ysfri.ac.cn

Funding projects: National Natural Science Foundation of China (40976103)

http://www.scxuebao.cn



