
BACKGROUND

• Broadband (10-2,200 Hz) ambient noise levels at NRS09 (Stellwagen Bank National 

Marine Sanctuary) are higher in the summer in association with increased duration (hours) 

of small vessel (e.g., fishing, recreational) traffic.

• Comparatively, (decreased) winter ambient noise levels are predominately 

driven by increased intensity of geophysical conditions (wind). 

• Biological noise will contribute to the soundscape of NRS09 year-round, but intensity of 

baleen whale acoustic activity is anticipated to be greater in the late-Spring through 

early-Fall (in unison with migratory patterns).

A First Look at the Ocean Noise Reference Station Network:

The Soundscape of Stellwagen Bank National Marine Sanctuary

Anthropogenic activities in our oceans are a conservation issue of 

national and global concern. Noise caused by oil and gas exploration, 

renewable energy development, shipping, and fisheries operations can 

intrude on and threaten the habitats of marine species 1–5. 

Increased ambient noise may:

• Hinder communication 6

• Alter communication behavior 7

• Alter locomotive behavior 8

• Induce stress 5

• Damage animal hearing 9

• Reduce an animal's ability to hear environmental cues that are vital 

for survival (e.g., avoiding predators, finding food, navigation) 6,10

Passive acoustic recording technologies can be used to monitor trends 

and changes in the ambient sound field while minimizing human 

interference. The Ocean Noise Reference Station (NRS) Network has 

been established to compare long-term changes and trends in 12 

soundscapes of interest (Fig. 1). A soundscape is comprised of all 

acoustic signals present in a particular location and time; In the ocean, 

a soundscape includes sounds from geophysical (e.g., wind, 

earthquakes), biological (i.e., animals), and anthropogenic (e.g., 

shipping) sources11.

Figure 1. A map of the locations of the NRS moorings.

• Example plots: 
Broadband spectral noise levels (seasonality)

Soundscape component presence/absence 

• Due to reduced acoustic communication 

space, increased duration of vessel noise 

will be coupled with a decrease in 

observed baleen whale acoustic activity10. 

• Results will add to current 

knowledge of animal use of 

acoustic communication space in 

the presence of vessel noise13. 
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• Calculate calibrated spectral noise levels (1Hz resolution) to investigate seasonal and diel 

patterns.

• Detect energy within targeted frequency bands to determine daily presence/absence of 

different soundscape components (i.e., wind, baleen whales, and vessels).

• Use one-way ANOVA to determine if acoustic presence of wind, baleen whales, 

or vessels varies seasonally. 
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OBJECTIVE
• Utilize NRS09 recordings to establish and test metrics to quantify the 

amount of noise in a soundscape by source and persistence. NRS09 

(Stellwagen Bank National Marine Sanctuary) is ideal for initial 

analysis of the NRS network because not only is it a busy area for both 

man-made and natural ambient noise, but also many previous studies 

have been conducted in the sanctuary6, 12.

• The goal of the larger NRS network soundscape analysis will inform 

mitigation efforts to limit the potentially harmful effects of human-

induced noise on marine animals. 

NRS09 mooring prepped for re-deployment in 

Stellwagen Bank National Marine Sanctuary, 

September 2015 

Analyses of all the NRS sites will allow 

for hypothesis testing and statistical 

analysis to determine potential 

variability in ocean ambient noise within 

different soundscapes of the East Pacific 

and the West Atlantic.

NEXT STEPS


