New Study Sheds Light on Marine Traffic’s Impact on Whales
The Caribbean Humpback Acoustic Monitoring
Program (CHAMP) used acoustic recorders
to gain insight on local humpback whale
populations, expanding previous coverage
and encouraged collaboration between many
organizations. This study took place between
December 2016 and June 2017 around the
islands of the Dominican Republic, St. Maarten,
Guadeloupe east and west, Martinique, Aruba
and Bonaire.
Acoustic Monitoring
Sound travels much faster in water than it does
through air, making acoustic sensors much more
adapted for studying marine life than more
traditional visual methods (NOAA, 2018). Oceanic
sounds can typically be broken down into three
categories: sounds which come from geological
or physical processes (e.g., earthquakes or strong
winds), sounds from living things (e.g., marine
mammals or fish) and anthropogenic noise (ship
traffic, military testing, surveying) (Krause and
Gage, 2003; Pijanowski et al., 2011). Passive
acoustic monitoring allows researchers to record
these noises to better understand what species
are utilizing an area, how they move throughout
the space and to what extend human activity is
impacting a particular environment.
During the CHAMP study, two different types
of acoustic devices were used. The first, Marine
Autonomous Recording Units (MARU) was used in
six of the locations, including Bonaire and Aruba.
These devices are used to record low frequency
sounds, useful for picking up whale songs and
noises from passing ships. The second type of
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device, SoundTrap, was used in three locations,
including St. Maarten and Bonaire. SoundTrap
records at a high sampling rate, which allowed
for the detection of higher frequency sounds,
useful for recording dolphin and sperm whale
related noises.
Interference with Whales
Anthropogenic noise can have many negative
consequences within an environment. One of the
most notable issues is a phenomenon known as
“masking”, when a particular noise disturbs or
inhibits a receiver’s ability to interpret a sound
(American National Standards Institute, 1994;
Clark et al., 2009; Erbe et al., 2016). One well
documented example of masking is shipping
noise impeding the ability for whales to
communicate (e.g. Cholewiak et al., 2018;
Hatch et al., 2012, 2016).
The Caribbean economies, more so than almost
any other area in the world, are heavily dependent
on marine traffic. These waters are constantly
being crossed by large containerships and cruise
ships alike, resulting in a significant amount of
low-frequency anthropogenic noise pollution
which could potentially mask important sounds
for a wide variety of marine fish and animals (e.g.,
Weilgart, 2007; Hatch et al., 2008; Hildebrand,
2009; Erbe et al., 2012; McKenna et al., 2012;
Merchant et al., 2014; Williams et al., 2015). Since
these waters are also home to many protected
species, understanding how these noises are
affecting local populations is critical in managing
their protection.
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Humpback whales are a particularly important
protected species which can be found throughout
most of the Caribbean. The research sites for this
study were specifically selected to line up with
humpback whale breeding grounds (Kennedy,
2018). Furthermore, male humpback whales are
known for their loud songs, audible throughout
these breeding grounds (Herman, 2017; Payne and
McVay, 1971; Vu et al., 2012), which made them
the perfect subject for these experiments.
CHAMP Dutch Caribbean Results
Acoustic recordings were made using a MARU
device on Aruba, a SoundTrap device on St.
Maarten, and one of each device on Bonaire. The
recorder near Aruba was the only recorder to be
located outside of a marine protected area during
this study. Located on the northern side of the
island, it was located near a heavily used shipping
channel. The site selected for Bonaire was located
within the marine park, removed from the main
ports. The device on St. Maarten was located
within the National Nature Reserve, off of the
French owned northern coast.
Although humpback whales were detected within
five of the seven research sites, this study did not
detect humpback whales around either Aruba
or Bonaire. Humpback whales were reported
in previous studies around Aruba and Bonaire
(Debrot et al, 2011). No marine mammals were
detected from the Aruba recordings, this is most
likely due to its proximity to a major shipping
lane. In the future, a site located in less trafficked
waters may give researchers a better idea of the
biodiversity within Aruba’s waters. Humpback
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whales were detected on St. Maarten throughout
the entire deployment period (January through
June of 2017). Recordings detected humpback
whale songs on 90% of the days throughout
the test. Due to the fact that the whale songs
were detected on the first and last day of
recording, researchers believe that the whale
songs are present over a wider window not fully
characterized by this study.
Acoustic readings from Bonaire did register both
dolphin and sperm whale, along with a variety
of other fish sounds which were not further
evaluated during this study. Due to Bonaire’s
proximity to a deep underwater trench which
runs between Bonaire and Venezuela, it is not
surprising that sperm whales, known for being a
deep-diving species, would be found around these
waters. In addition, there are at least six species
of dolphins known to inhabit the waters around
Aruba, Bonaire and Curacao (Luksenburg, 2014;
Geelhoed et al., 2014). For St. Maarten, dolphins
were recorded only once during testing.
Marine boat traffic was analyzed over a two-week
period in March of 2017. During this time in Aruba,
99% of the hours recorded ship noise, the second
highest value in the study. The actual number
of ships could not be calculated as it was difficult
to distinguish between specific ships with near
constant noise being recorded. Bonaire ranked
right in the middle, with 54% of the hours showing
the presence of ships. During this test, very few
ships were detected at night which suggests that
a large portion of this noise signature could be
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St. Maarten had the second lowest amount of
vessel noise detected, at 30%, which overlapped
with humpback whale songs being detected
29.8% of the time. However, due to the location
of the recorder, far away from the main port,
along with the limited number of hours recorded
each day, 6 hours, this may not represent the full
overlap of both the vessel and whale song noise.
Another interesting note from the study was that
on April 17th, 2017, a 5.6 magnitude earthquake
was registered with an epicenter near the Flinn
Engdahl region of Antigua and Barbuda.
The earthquake was registered on all acoustic
device within 8.75 minutes. Aftershocks of
the earthquake were registered on all
recording devices.

Marine Park Management
The Yarari Marine Mammal and Shark Sanctuary
was established in the Dutch Caribbean on
September 1, 2015. The Yarari Sanctuary
comprises all the waters of Bonaire and Saba, and
as of September 2018, St. Eustatius. The name
of the Sanctuary “Yarari” is a Taíno Indian word,
meaning “a fine place”. It is intended to provide “a
fine place” for marine mammals, sharks and rays
where they will receive the necessary attention
to ensure their protection. It is intended to
eventually also include the other Dutch Caribbean
islands: Aruba, Curaçao and St. Maarten.
This study gives researchers and policy makers
a more detailed look at the impact of human
activities on species inhabiting local waters. The
clear lack of marine animal noises registered off
Aruba shows how excess noise pollution may drive
marine life away. Understanding ship traffic’s
noise patterns and its affect on local marine
mammals can help drive the legislation required to
properly protect these species in the future.
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The importance of both commercial shipping
and recreational cruise ships will remain a driving
force in Caribbean economics. It will continue to
be of the upmost importance that governmental
agencies, researchers and conservationists
continue to work together to minimize human
impact on these waters to ensure a healthy
ecosystem in the future. More long-term
monitoring studies are needed to fully understand
our impact on the marine environment. A more
complete understanding of which species are
present and how various species are using these
waters can help mold how marine parks are
managed in the future. One important step
could be minimizing ship traffic within migration
lanes needed for many of these critical species.
Research such as CHAMP is vital in filling in
knowledge gaps and will help shape a more
comprehensive conservation plan of our marine
protected areas and sanctuaries into the future.
Marine Mammals of the Dutch Caribbean
For more information on marine mammals in the
Dutch Caribbean see: https://www.dcnanature.
org/wp-content/uploads/2019/02/BioNews-YarariMarineMammals.pdf
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