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Humpback whale acoustic ecology and the impacts of  
vessel noise on vocal behavior in Glacier Bay 
How often do humpback whales vocalize and how 
loudly? Do humpback whales communicate differently 
when vessels are around?  

Introduction Nearly all visitors to Glacier Bay arrive via motor vessels, yet the impact of the associated engine 
noise on humpback whale communication is unknown. Over the past 35 years extensive research 
on underwater sound has been conducted in Glacier Bay National Park and Preserve. There is a 
high density of acoustically oriented marine mammals in Glacier Bay, including humpback 
whales, which rely on sound to communicate, forage, and interact with their environment. 
Humpback whales have been the subject of decades of dedicated research in Glacier Bay, result-
ing in a wealth of highly detailed information about individuals and their life histories. In this 
study PhD student Michelle Fournet hopes to pair this legacy of acoustic research with what is 
known about Glacier Bay’s humpback whales to understand more about how these animals are 
using the acoustic environment, and how they may be altering their vocal behavior in the re-
sponse to vessel noise. 
 
Humpback whales produce a wide variety of calls in Southeast Alaska. While the exact function 
of each vocalization is unknown, some of these calls are believed to facilitate social interactions 
and other may be linked to foraging behavior. What researchers in this study hope to find out is 
how loud these calls are, how often individual humpback whales are producing them, and if 
humpback whales are adapting their call volume or call rates when vessel noise inundates the 
underwater environment.  
 
Additionally, by pairing underwater recordings of humpback whales with land-based visual ob-
servations and photo identification, researchers may be able to glean information into who is 
producing these calls and what the potential role of these vocalizations may be. By investigating 
the social calls produced underwater, researchers can get a more detailed picture of what role 
vocalizations play in humpback whale daily life.  
 
Because vessel traffic in Glacier Bay is regulated, ‘noisy’ periods (periods of comparatively high 
vessel noise) are punctuated with periods of relative ‘quiet’ (low vessel noise).  The behavior of 
the whales in these contrasting states can be compared to investigate how humpback whales 
adapt their vocal behavior in response to vessel noise. 

Did You Know
In addition to singing long elaborate songs, hump-
back whales in Southeast Alaska produce at least six-
teen unique vocalizations known as non-song calls or 
‘social calls’.  Unlike song, which changes every year, 
humpback whales have been producing some of 
these calls in Southeast Alaska for decades.  

? 
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Project Dates: 
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Graduate student Michelle Fournet says good-
bye to one of the four hydrophones deployed 
this year in Glacier Bay.  
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Methods 
 

In May 2015 four autonomous underwater hydrophones (AUHs) 
were deployed on the east side of Strawberry Island in the 
Beardslee Island Complex. The four hydrophones (underwater mi-
crophones) will record continuously until October 2015 and will be 
re-deployed for the summer of 2016. By having four hydrophones 
researchers can acoustically localize calling whales underwater, 
which enables them to calculate how loud each call may be and 
where the call was produced. Using this information calling whales 
can be ‘tracked’ underwater; their calls can be classified, de-
scribed, and calling rates can be calculated. Understanding how 
loud a call is gives managers and 
scientists information on how like-
ly these calls are to be detected 
when the environment gets noisy. 
Understanding how often they are 
calling provides clues into why the 
calls are produced, and how 
humpback whales may adapt to 
future changes.  
 
In summers of 2015 and 2016, a  Researchers measure the

exact time a sound 
reached each hydro-
phone. The sound will 
arrive at the closest hy-
drophone first.  By 
measuring the differ-
ence in arrival times re-
searchers can calculate 
where the sound was 
produced.  

small team of researchers will ob-
serve whales from a shore station 
located on Strawberry Island. The 
team will use a theodolite (a.k.a. 
surveyors transit) and a high-
powered spotting scope to track 
the behavior of animals at the 
water’s surface and to photo-
graph them for individual identifi-
cation. By pairing the visually ob-

served locations and behaviors and the location of calling whales observed acoustically, 
we can get a more detailed picture of what role vocalizations play in humpback whale 

The hydrophones deployed in the Beardslee Island complex began recording at mid-
night on May 28th, 2015 and have since accumulated hundreds of hours of underwa-
ter sounds.  The recordings of this underwater soundscape will be analyzed starting in 
October 2015 when the hydrophones will be retrieved.  At that time, researchers will 

listen and localize whale calls that were produced 
over the summer and pair these acoustic observa-
tions with visual observations that from Strawberry 
Island. Until then, the researchers on this project 
will be collecting field data in Glacier Bay and anx-
iously awaiting instrument recovery in the fall.  

Findings 
 

Shore based visual observations 
compliment underwater record-
ings to assist researchers in un-
derstanding fine scale vocal be-
havior in the presence and ab-
sence of vessels 

Some calls, like this “whup” call, are commonly pro-
duced by humpback whales in Glacier Bay.  This par-
ticular call type has been detected in Southeast Alas-
ka as early as 1976 and may act as a contact call.  

Learn More On the Web:  
Glacier Bay Research: http://www.nps.gov/glba/learn/scienceresearch.htm  
Humpback whales in Glacier Bay: http://www.nps.gov/glba/learn/nature/seal.htm 
ORCAA’s Research: http://bioacoustics.oregonstate.edu 


