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Abstract

Abstract

Underwater noise has the potential to bring stress to marine animals, distract and
mask important sounds, and thus affect marine animal behavior and physiological
parameters. Along with the development of human society, the human has given a
new focus on exploring ocean resources. In recent decades, with the rapid
development of the marine industry, the effect of man-made noises on marine life has
attracted great attention. Many studies have evaluated the effects of anthropogenic
acoustic disturbance on marine organisms, including sounds associated with shipping,
pile driving, sonar, offshore wind farms and many other anthropogenic sources. The
results showed that, these man-made noises have caused different degrees of influence
on fish and marine mammals. However, few studies have evaluated the effects of
acoustic stimuli on aquatic crustaceans, which are indispensable to the food chain of
marine life.

There is a great variety of marine crustaceans, many of them are important edible
species, and have great economic value. Among them, Litopenaeus Vannamei and
Scylla paramamosain have unshakabie status, because of their economic value,
medicinal value and the value of new natural products. Meanwhile, research has
found that many kinds of marine crustaceans could make sounds by moving, vibrating
or rubbing their body, and also can receive and use acoustic signal. Considering
aquatic crustaceans had been studied hearing are sensitive to acoustic stimulus below
1000Hz in frequency, the noises energy mainly concentrate below 1000Hz maybe
constitute the biggest threat to aquatic crustaceans. The marine industry such as
shipping, oil drilling, pile driving and offshore wind farm are typical low frequency
sound source which would cause the change of movement behavior and stress
reaction of Litopenaeus Vannamei and Scylla paramamosain, and potential affect their
normal life activities.

In order to protect Litopenaeus Vannamei and Scylla paramamosain, mitigating
the impact from underwater noise of marine engineering. This experiment by
simulating pile driving noise and sending acoustic signal to exploration the

engineering noise and different intensity of acoustic stimulus on Litopenaeus



Abstract

Vannamei and Scylla paramamosain, and thus provide a reference basis of acoustic
protection to Litopenaeus Vannamei and Scylla paramamosain.

The main contributions of this paper are as follows:

1. Introduced the acoustic characteristics of aquatic crustaceans, the acoustic
characteristics of typical marine engineering and the impact on marine crustaceans in
detail.

2. Analyzed the sound source pressure level, time and frequency domain feature
and sound transmission loss of practical underwater pile driving noise.

3. In the laboratory environment, different intensity and different types of
underwater noise sources, as well as the experiment method were design. Analyzed
the motion behavior and HSP70 expression of aquatic crustaceans, and use these
parameters as the criterion to measure whether aquatic crustaceans affected by noise.

4. By recording the movement locus and analyzing the motion parameters of the
experimental group and control group, shows the impact of pile driving noise on
movement behavior of L. vannamei.

5. Recorded the movement locus, analyzed the motion parameters and HSP70
expressions of the mud crab in experimental groups and control groups, shows the
impact of different intensity of acoustic stimulus on movement behavior and HSP70

stress response of mud crah.

Keywords: Litopenaeus Vannamei; Scylla paramamosain; acoustic stimulus;

movement behavior; HSP70 expression
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