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Abstract: Underwater sound of rigid-hulled inflatable boats was 
recorded 142 times in total, over 3 sites: 2 in southern British Columbia, 
Canada, and 1 off Western Australia. Underwater sound peaked between 
70 and 400 Hz, exhibiting strong tones in this frequency range related to 
engine and propeller rotation. Sound propagation models were applied to 
compute monopole source levels, with the source assumed I m below the 
sea surface. Broadband source levels (10-48 000 Hz) increased from 134 to 
171 dB re I µPa@ 1 m with speed from 3 to 16m/s (10-56km/h). Source 
power spectral density percentile levels and 1/3 octave band levels are given 
for use in predictive modeling of underwater sound of these boats as part 
of environmental impact assessments. 
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1. Introduction

Concern about and research on bioacoustic impacts on marine mammals, fish, and other 
marine taxa is increasing.' Possible impacts include behavioral disturbance, acoustic mask
ing, stress, shift in hearing sensitivity, and potentially more severe, long-term, or 
population-level effects.2•

3 Environmental impact assessments of marine operntions often 
include the prediction of underwater sound from various operdtional scenarios that might 
involve rigid-hulled inflatable boats (RHIBs), also called rigid inflatable boats, and some
times referred to by one of the brand names, "Zodiac TM." RHIBs are commonly used as 
support boats by marine and offshore industries, as patrol boats by coast guards, water 
police and military, as lifeboats in sea rescue, and as passenger vessels by whale-watching 
companies. These boats consist of rigid floorboards or hulls, with inflatable gunwales. 
RHIBs use outboard motors, typically single, but may have two or more for higher power. 

To predict the sound levels received by marine fauna at some range (in the 
"far-field"), sound propagation models are used that mostly require monopole source 
levels as input. An underwater sound source near the sea surface radiates as a dipole 
formed by the point source and its surface-reflected image.4 Sound propagation models 
that account for this surface-reflection require only the monopole source level as input. 
This is computed by recording the source in the far-field and applying a sound propa
gation model appropriate for the current and local environment, yielding the 
frequency-dependent propagation loss. In this article, we present monopole source 
spectra of RHIBs. 

2. Methods

RHIBs (Fig. I) were recorded at three sites: (1) Juan de Fuca Strait, outside of Victoria 
Harbour, British Columbia, Canada, (2) Haro Strait, British Columbia, Canada, and (3) 
Cockburn Sound, south of Perth, Western Australia (Table I). In Canada, two omni
directional hydrophones [International Transducer Corp. (CA, USA) 4123, bandwidth 
50 Hz-25kHz, sensitivity -145 dB re 1 Vt,,Pa] were lowered to depths of 5, 10, 15, or 
25 m from a Canadian Coast Guard vessel that was drifting with the main engines 
switched off. Sound from both channels was pre-amplified, anti-aliased (high-frequency 
cutoff at 21 kHz), and recorded directly onto a PC hard drive (16 bit, sampling frequency 
44.1 kHz/channel). RHIBs were identified using binoculars and a photo camera. The 
Coast Guard vessel's radar yielded the distances to the RHIBs and their speeds. The 
speed was also measured with a police radar gun (Kustom Signals Inc., model Falcon 
55E0483). Underwater sound recording began as soon as a RHIB approached and lasted 
10-15 s. At site 1, RHIBs were passing at mostly 150-300 m, and were planing (traveling
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