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New maps reduce threats to whales, dolphins

March 3 2016
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This map, built on more than 20 years of data, shows predicted seasonal density
of humpback whales along the US East Coast. Credit: Duke Marine Geospatial
Ecology Laboratory; background map - Esri, DeLorme, GEBCO, NOAA,

NGDC and other contributors

Scientists have created highly detailed maps charting the seasonal
movements and population densities of 35 species of whales, dolphins
and porpoises—many of them threatened or endangered—in the

crowded waters of the U.S. East Coast and Gulf of Mexico.
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"These maps show where each species, or closely related group of
species, i1s most likely to be at any given time of year," said Laura
Mannocci, a postdoctoral research associate at Duke University's Marine
Geospatial Ecology Laboratory (MGEL). "This makes it easier to
monitor and manage them, and reduce the risk of harmful interactions."

The maps, which are freely available online here, integrate data from
nearly 1.1 million linear kilometers of surveys and more than 26,000
sightings collected by researchers at five institutions over 23 years.

"Though protected under U.S. law, many cetacean species still face
persistent threats from accidental ship strikes, fishery bycatch, offshore
energy development, pollution, climate change and underwater noise
from human activities," said lead researcher Jason J. Roberts, a research
associate at MGEL.

"Our maps give government agencies and other interested parties better

tools to help protect these highly mobile animals and guide future ocean
planning, including decisions about the siting of wind energy and oil and
gas exploration along our coasts," he said.
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These are bottlenose dolphins swimming in a pod, with two calves. Credit:
NOAA-NEFSC, collected under MMPA permit #775-1875

The work appears in the open-access journal Scientific Reports on March
3. It s the first time such highly detailed maps charting cetacean
populations densities and seasonal movements for these regions have
been published in peer-reviewed literature.

By analyzing and modeling how survey data and sightings related to
environmental conditions such as water temperature and ocean currents,
the researchers were able to create maps that display estimates of
species' population densities, region by region, on a monthly or year-
round basis, and also track the seasonal movements of 11 species.
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Among other insights, the newly developed models confirm the
importance of the continental slope as a seasonal foraging habitat for
pilot whales and other large delphinoids, and the importance of
underwater canyons and seamounts as habitats for beaked and sperm
whales, Mannocci said.

A right whale breaches in the Atlantic. Credit: NOAA-NEFSC/Christin Khan,
collected under MMPA permit #775-1875

The maps also reveal high regional differences in population densities
for harbor porpoises and small dolphins, and large seasonal shifts in the
densities of migratory baleen whales.
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Recent developments have created an urgent need for this type of
information, said Patrick N. Halpin, associate professor of marine
geospatial ecology at Duke and director of MGEL in Duke's Nicholas
School of the Environment.

The U.S. Bureau of Ocean Energy Management has proposed opening a
large portion of the Atlantic continental shelf to oil and natural gas
development, as well as expanding oil and gas leasing in the Gulf of
Mexico, Halpin noted. The U.S. Navy has begun working on an
environmental impact statement to assess the impacts of future training
it hopes to conduct in the western North Atlantic. And the National
Marine Fisheries Service is re-evaluating the endangered status of
regional populations of humpback whales and Bryde's whales in U.S.
waters.

"Insights provided by these new maps can be very influential in shaping
the outcomes of these decisions because population density estimates are
used by U.S. government agencies to enforce the Marine Mammal
Protection Act and Endangered Species Act," Halpin said. The new
models are already being used for regional ocean planning by the
Northeast Regional Planning Body and the Mid-Atlantic Regional
Planning Body.

The maps will be updated regularly as new survey data becomes
available, he said.

Roberts, Mannocci and Halpin developed the new models with
researchers from the University of California Santa Barbara; NOAA's
National Marine Fisheries Service's Northeast Fisheries Science Center
(NEFSC) and Southeast Fisheries Science Center (SEFSC); the
University of North Carolina Wilmington (UNCW); the Virginia
Aquarium and Marine Science Center (VAMSC); and other colleagues
at Duke's MGEL. Data used to construct the new maps came from
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surveys conducted by researchers at NEFSC, SEFSC, UNCW, VAMSC
and the New Jersey Department of Environmental Protection.

More information: Jason J. Roberts et al. Habitat-based cetacean
density models for the U.S. Atlantic and Gulf of Mexico, Scientific
Reports (2016). DOI: 10.1038/srep22615
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