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Abstract

Large yellow croaker is a kind of high-quality, high-value fish, and is one of the
major cage-cultured fish in China. In recent years, with the rapid development of
the marine transportation, port construction and underwater engineering, the
cage-cultured environment in shallow sea is increasing deterioration. As a result,
The genetical characterization decline of cage-cultured large yellow croaker, such
as decreasing of disease-resistance, quality, adaptability to environment and
miniaturizaiton of sex mature body size, became more and more serious. It has
seriously hampered the healthy development of the aquaculture industry of large
yellow croaker. To the problem, this paper intends to explore the feasibility of
acoustic domestication of large yellow croaker in the open sea, and to provide a
new fishery production mode of more healthy, efficient and safety.

The main contents:

1. The way combining of optics and acoustics was used to record the behaviors
and vocalization of large yellow croaker. The parameters of the acoustic
characteristics of large yellow croaker with the different ages and behaviors were
extracted by the application of the digital signal processing methods of short-time
Fourier transform and continuous wavelet transform. Then established a
database related to the acoustic characteristics’parameters and behaviors of
large yellow croaker.

2. To measure the acoustic response sensitivity of large yellow croaker by playing
back the recorded fish vocalization or emitting synthetic signals with different
frequencies, waveforms and intensities, and to train large yellow croaker to
establish a conditioned reflex on a special acoustical signal.

3. To design an acoustical domestication system for large yellow croaker and a
remote monitoring system to monitor the state of fish school and estimate the fish

amount real time when the acoustic domestication in the open sea developes.



4. Based on the above works, try to carry out the acoustic lure and domestication
of large yellow croaker in the open sea, and to obtain first-hand information on the
acoustic domestication.

By means of the experiments in the field of breeding cages and nursery grounds,
we had a more comprehensive understanding of the acoustic characteristics of
large yellow croaker on the different behaviors, such as free swimming, feeding,
spawning, and the frightened state, described the sensitivity curve of acoustic
response, and proved the feasibility of acoustic domestication of large yellow
croaker in the open sea. In addition, the paper established an acoustic
backscatter integral model of large yellow croaker to estimate the amount fish
stocks, and developed a remotely real-time monitoring system for large yellow
croaker based on the technique of circular multi-beam detection with dual working

frequencies.
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Fish school monitor
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