
 

Report proposes new research framework to
understand cumulative impacts of human
activities on marine mammals

October 7 2016

Rising levels of noise in the ocean have been identified as a growing
concern for the well-being of marine mammals, but other threats such as
pollution, climate change, and prey depletion by fisheries may also harm
marine mammals and influence their response to additional noise.
Current knowledge and data are insufficient to determine what
combination of factors cause the greatest concern, says a new report by
the National Academies of Sciences, Engineering, and Medicine. The
report includes a newly developed conceptual framework model to help
federal agencies and research communities explore the potential
cumulative effects of human activities on marine mammals.

Building on previous Academies reports that explored the impact of
sound on marine mammals, this report places sound in the context of
other stresses that these animals may experience. The report highlights
three main challenges in making progress on this issue of cumulative
effects: understanding the interaction between different stress-causing
agents (stressors), designing studies to better understand the response to
more than one stressor, and the difficulty in detecting impacts at the
population level.

While experiments are useful in defining the relationship between
exposure level (the dosage) and a behavioral or physiological response to
one stressor, it is typically impractical to test the interaction among
varying dosages of multiple stressors. The conceptual framework
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recommended in the report is designed to help researchers address
discrete aspects of the problem and develop tools to help assess how
these various factors affect marine mammals. One tool recommended by
the committee is a real-time, centralized system for reporting health data
of different populations.

"Current scientific theory and data for individual marine mammals or
their population is not enough to predict the total risk from a
combination of threats," said Peter L. Tyack, professor of marine
mammal biology at the University of Saint Andrews in Scotland and the
chair of the committee that conducted the study and wrote the report.
"The model we developed in this report provides a way to examine the
effects associated with the exposure to a single stressor in the context of
the cumulative effect of other stressors in the animal's environment."

Although the impacts from some stressors such as persistent chemical
pollutants or ocean climate cannot be readily reduced, others like noise,
fisheries, or shipping routes can be managed to reduce their impact. For
managers to be able to decide how best to reduce the effects of activities
that threaten the mammals, researchers need to develop methods to
assess how changes in a combination of stressors can best bring the
population to a healthy resilient state. For example, research shows
reduced noise associated with lessened commercial shipping after the
terrorist attacks on the World Trade Center and Pentagon on Sept. 9,
2001, was associated with reduced stress hormones among the right
whales than seen earlier.

The committee also recommended using a framework that assesses the
health of individual mammals impacted by an activity, and using changes
in health to determine how it could eventually affect populations. For
example, North Atlantic right whales, a protected species since the
1930s, still have an extremely low population size, are exposed to noise
and chemical pollutants, and also encounter physical injury during their
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lengthy migration due to entanglement in fishing gear and collisions with
shipping vessels. Archived records of their life histories, including
photos and drawings, have helped provide information on health
variations and locations over time. Researchers have used these data to
determine certain causes of decline in the population, such as a dramatic
decrease in the health of female whales and low reproduction coinciding
with reduced prey availability. These different relationships can be used
in the proposed framework to detect early warning signs of risks to
populations. The report says federal agencies and other research funders
should support efforts to develop case studies such as the right whales
and apply this model to other marine mammal populations.

The report recommends building affordable surveillance systems that
can detect changes in population parameters such as size or reproductive
rate and hence indicate when populations may be at risk due to exposure
to stressors. Additionally, the committee proposed a decision tree that
helps identify when interactions between stressors should be studied as
high priority when considering the effect of a focal stressor on a
population.
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