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Measures of stress before and after pile-driving sound exposure and implications
for cetacean health
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Abstract

Offshore wind power is the important renewable energy policy in our country. The Chinese white
dolphins may be harassed by the construction and operation of an offshore wind farm. The noise
impact of pile-driving is the most serious issue, immediate impacts on Chinese white dolphins include
hearing threshold shift and behavioral response. Thus it is necessary to adopt precautionary
approaches, noise reduction measures, and regulations of construction in order to minimize the
impacts on Chinese white dolphins. In this study, the possible impacts of wind power development on
Chinese white dolphins and the recommended mitigation strategy were analyzed in physiological
aspect. The impact on immune function from noise exposure was analyzed using the established
monitoring methods of immunological response. The result showed that the stress index (cortisol and
cytokine gene expression) under pile-driving sound exposure in high SPL (average Lz-p =160 dB re 1
uPa) for 30 min was significantly elevated from that in other sound levels. There was no significant
difference in the change of stress index between low SPL (average Lz-p = 147 dB re 1 pPa) and
control. Our findings can serve as important reference for decision making in drafting regulation of
noise exposure level during pile driving. We suggest to take long term monitoring on dolphins’
behavioral response to wind farm piling and operation in the field, in order to clarify the impact level
to dolphins from offshore wind farms.
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