Deploying a DASAR from the deck of the R/V Norseman II.

_QMit'E. _cmUIiEb~
fA.

8!lil(s. rat ~~EO .. .._$" P~Qig.
ialie. eif ai. SttJ.Q~~

Documenting effects on marine animals from offshore operations
in Beaufort and Chukchi seas
By Vanessa Orr
ccording to a 2008 study by the
U.S. Geological Survey, approximately 90 billion barrels of recoverable oil and one-third of the world's
natural gas may be found in the Arctic.
With estimates like this, it is no wonder
that the oil and gas industry has been increasing its activities and investment in
this remote region at a very rapid pace.
However, as interest in the area grows,
so does the concern for its fragile ecosystem. In addition to the need to protect
a diverse number of marine mammals
ranging from bowhead whales to harbor
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porpoises to Pacific walruses and spotted
seals, it is also imperative that exploration and drilling activities not adversely
affect the Iiiupiat and Siberian Yupik
Eskimos who depend on these species to
support their subsistence lifestyles.
To this end, Royal Dutch Shell has
implemented one of the most comprehensive marine mammal monitoring
and mitigation programs ever attempted, unmatched in its scope and its mix
of different technologies. The program,
which is taking place in both the Beaufort and Chukchi seas, is designed to
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collect baseline information
on the
distribution of marin'e mammals and
to help the. industry understand the
cumulative impacts of operations conducted in the region by multiple operators. Data collected also allows the industry to mitigate impacts in real time.
"Through this program, we are gaining
a lot of very useful insights into the details
of sounds generated by industry activities," explains Michael Macrander, Shell
Alaska environmental lead. ''A pleasant
surprise that we found this year is that
active drilling itself is pretty quiet relative
www.akbizmag.com
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to other things; however, some things that
we had not thought of as loud were a bit
louder than originally thought."
According to Macrander, this information is used to promote dialog within the industry and with local communities so that oil and gas companies can
better target their activities. "It shows
the industry what to focus on in terms
of mitigation measures; for example, it
doesn't make sense to invest in quieting
technologies for drilling if that doesn't
provide the biggest payoff," he explains.
"It also allows the industry to finetune mitigation measures with respect
to those who live the subsistence culture," Macrander continues. "We can
address their concerns about noise and
what they believe needs to be quieter.
These informed discussions can help us
better focus our efforts."

Beneficial Stewardship
According to Christopher W. Clark, director of the bioacoustics research program at
Cornell University, who has been actively
involved in charting bowhead whale migration in the Arctic since the 1980s, this
increased stewardship of the environment
is beneficial to everyone involved. "In earlier years, it was sort oflike the Wild West
in that the search for hydrocarbons and
resources drove everything, as opposed
to gaining a better understanding of what
the impacts of these activities were on the
health of the Arctic ecosystem," he says.
"Now, there is a consortium of industry
people trying to get answers based on the
science of the Arctic. They are using the
same world-class standards that they use
in business planning, technology and risk
assessment when looking at questions of
environmental impact."
According to Clark, the benefits of
this scientific data may extend not
only to the Arctic, but beyond Alaska's
shores. "It's a phenomenal piece of work;
the kind of work that opens up a whole
new vista into the dynamics of the Arctic Ocean," he says. "Things in the Arctic
are changing so fast; faster than we can
measure. In the last 13 or 14 years, there
has been a huge increase in industry interest and investment in exploring for
and extracting hydrocarbon resources.
And we need to know what it means
to have an increase in the background
noise level by 100-fold, or what effect a
certain number of decibels has on aniwww.akbizmag.com

a DASAR
prior to
deployment.
©Sheyna
Wisdom, courtesy
ofOlgoonik
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Since 1981, Futaris (formerly Alaska Telecom, Inc.) has provided remote
communication solutions to clients in some of the world's most remote
locations and harshest environments, both on land and sea. We have
developed a well-deserved reputation for quality workmanship, timely
response, high-standards of safety and respect for budgetary considerations.
• Global Satellite
Communications

• Land Mobile Radios [LMR)
• Disaster

Recovery Networks

• Commercial and Wholesale
Service Offerings

• Broadcast

• VSAT

• 24 X 7 X 365 Network
Operations Center [NOC)

• VOIP Service

Services

• Two Teleports
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mals over a certain period of time. This
study can not only determine what this
means for life in the Arctic, but in other
places like the Gulf of Mexico. What
are the potential risks imposed by the
things that humans do?"

Three-Pronged Approach
Scientists are taking a three-pronged
approach to accumulate the most accurate data. Information is gathered from
seismic source vessels and other support
vessels by teams of marine mammal observers that include both biologists and
Inupiat personnel who perform roundthe-clock visual monitoring. There are
also aerial overflights that document the
species and number of marine mammals as well as record environmental
observations such as cloud cover, wind
speed and outside air temperature.

The last leg of the study is the acoustic
portion. In the Beaufort Sea, directional
autonomous seafloor acoustic recorders
are used to triangulate on bowhead whale
calls specifically by giving bearings to
bowhead vocalizations; the location of
the vocalizations is computed when the
same vocalization is detected by multiple
DASARs in the array. This information
is then used to create maps that provide
animated pictures of how the whales are
moving during the fall migration.
In the Chukchi Sea, Shell and its collaborators have been deploying a broad
network of seafloor recorders since
2006. This array is focused more broadly
than the DASARs in the Beaufort Sea to
detect and collect distribution and area
usage data on multiple species including
bowhead whales, beluga whales, Pacific
walrus and bearded seals.
Deploying a DASAR near
the ice edge in the
Beaufort Sea.
© Sheyna Wisdom, courtesy of
Olgoonik Fairweather
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This three-pronged approach is important for a number of reasons. "The three
legs of the stool are all important because
multiple sources of information help
to fill in the gaps; you're not relying on
just one set of senses," says Macrander.
"Each approach has its own strengths
and weaknesses. In acoustics, for example, one weakness is that sounds can be
masked. If there's another noise source,
like a big storm or industry activity, it
can make marine mammal vocalizations
harder to hear, which changes the baseline. Similarly, if there is glare on the water or a sea state comes up, it is harder for
observers to see what is going on."

Changing Times,
Changing Technology
While this particular bioacoustics study
began in 2006, it was built on years of
scientific experience in the Arctic. And as
times have changed, so has the technology. "Hydrophones, which are basically
microphones working underwater, have
been around since the Second World War,"
says Macrander. "The data capture format
used to be tape, then in the mid-2000s,
investigators started to use hard drives,
but we had issues with them crashing.
Now we use something similar to a whole
bunch of thumb drives, which are better
because there are less moving parts."
Instead of having the data analyzed
by individual scientists, Shell also chose
to invest heavily in computer-assisted
analysis and call detection to analyze
the up to 15 terabytes of data collected
each year. To date, Shell has collected
between 100 and 150 terabytes of acoustic data, which are being shared with the
Alaska Ocean Observing System.
"Thus far, the environmental studies
data is an approximately $72 million
dataset that will now be available to
the broader scientific community," explains Molly McCammon, executive director, AOOS. "Anyone who would like
access to the data can request it, and
AOOS will grant them access. This way,
we can track who has interest in the
data and provide assistance as needed."
AOOS is currently working with the
National Oceanic and Atmospheric Administration's National Oceanographic
Data Center to establish formal procedures for additional federal archiving.
"With this environmental science data,
NOAA will be better equipped to provide
www.akbizmag.com

energy companies, mariners and Alaskan
coastal communities with an enhanced
scientific foundation to better support
effective decisions and safe economic opportunities in a fragile and rapidly changing area," says Scott Smullen, NOAA
spokesperson. "This data will better allow
NOAA to model physical oceanographic
processes that influence sea ice formation
and retreat, as well as how ocean temperature and mixing can force changes in the
food web between predators and prey in
the marine environment."
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Differences in Focus
Shell's ongoing bioacoustics program
was initiated in 2006 and became yearround in 2007. In the Beaufort Sea, the
study is predominantly run by Shell,
the primary leaseholder in the area.
In the Chukchi Sea, the study is led by
Shell in collaboration with ConocoPhillips, GXT (now ION) and Statoil, among
others. Different vendors and contractors are employed in each area with a
subtly different focus of investigation.
"In the Beaufort Sea, our primary
focus is on the bowhead whale and
the fall bowhead migration," explains
Macrander. "In late August, September
and October, a parade of approximately 10,000 to 13,000 bowhead whales
migrate westward at distances 15 to
20 miles offshore, drawing subsistence
hunters from Kaktovik, Nuiqsut and
Barrow. There is concern that industrial activities may displace these whales
or change their migration route, making them less available to subsistence
hunters. Investigating
this possibility is a primary focus of our Beaufort
study program."
In the Chukchi Sea, the study includes
bowhead whales but is also focused on
the other marine mammal species that
occur there, including Pacific walruses,
beluga whales and four different types
of seals. "In the Chukchi, there are
more species in a larger area, so we are
less focused on the migration pattern,"
says Macrander. "We are looking for
a more broad scale understanding
of
where these animals are, the 'sound'
footprint of the industry, and how the
animals are reacting to that."
0

Vanessa Orr is the former editor of
the Capital City Weekly in Juneau.
www.akbizmag.com
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