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Background

e History rooted in Census of Marine Life
e Role of Sloan Foundation, SCOR and POGO

e Objective: to create an
international/global programme to
promote understanding of the effects of
sound in the ocean

®% CENSUS OF MARINE LIFE
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First steps

e Starting with very broad ideas and
broad concepts

e The “quiet day” concept
e Rhode Island workshop
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Workshop outcomes

International year of
ocean acoustics

“Noiseonomics” (Frisk
2007) hypothesis

|QOE supported

Publication to explain the
rationale

Establishment of a
steering group to plan the
Open Science Meeting

Build a web-based portal
for information flow and
exchange

REGULAR ISSUE FEATURE

An International

Quiet Ocean Experiment

BY IAN BOYD, GEORGE FRISK, ED URBAN, PETER TYACK, JESSE AUSUBEL,
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ABSTRACT. The effect of noise on marine life is one of the big unknowns of
current marine science. Considerable evidence exists that the human contribution to
ocean noise has increased during the past few decades: human noise has become the
dominant component of marine noise in some regions and noise is directly correlated
with the increasing industrialization of the ocean. Sound is an important factor in
the lives of many marine organisms, and theory and increasing observations suggest
that human noise could be approaching levels at which negative effects on marine life
may be occurring, Certain species already show symptoms of the effects of sound.
Although some of these effects are acute and rare, chronic sublethal effects may

be more prevalent, but are difficult to measure. We need to identify the thresholds

of such effects for different species and be in a position to predict how increasing
anthropogenic sound will enhance the effects. To achieve such predictive capabilities,
the Scientific Committee on Oceanic Research (SCOR) and the Partnership for
Observation of the Global Oceans (POGO) are developing an International Quiet
Ocean Experiment (IQOE), with the objective of coordinating the international
research community to both quantify the ocean soundscape and examine the
functional relationship between sound and the viability of key marine organisms.
SCOR and POGO will convene an open science meeting to gather community input
on the important research, observations, and modeling activities that should be
included in IQOE.

INTRODUCTION

Does the noise made by humans harm

know that the ocean has become more
industrialized and that the noise levels
marine life? At present, we can offeronly  associated with human activities have
preliminary answers to this important increased (NRC, 2003). For example, in

question, for only a few species. We areas where measurements have been

made, anthropogenic noise in the ocean
has been increasing across much of the
frequency spectrum (Andrew et al,,
2002; McDonald et al., 2008), and espe-
cially at lower frequencies (< 500 Hz;
Frisk, 2007). Increases in noise from
human activities add to the many natural
sources of sound in the ocean, such as
waves breaking, rain, and ice movement,
and the sounds of the marine animals
themselves (Figure 1). Given the spatial
and temporal complexity and variability
in all sound sources, the relative contri-
bution of anthropogenic noise is not
always readily distinguishable.

The combined effects of temperature
and pressure in the deep ocean create a
sound channel by which acoustic waves
can be transmitted over large distances,
sometimes hundreds of kilometers,
and often much further. The complex
pathways taken by this sound affect the
final received levels, but if they are aver-
aged through time at the receiver, they
provide an integrated signal defined by
the relative locations of all the sound
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1@ http://www.aquaticacousticarchive.com/
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Christine Erbe (JASCO)
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Welcome to the Aquatic Acoustic Archive. This site is a resource library containing searchable references to publications on

Underwater Acoustics

Ambient Noise

Anthropogenic Noise

Sounds Made by Marine Animals

Noise Effects on Marine Animals
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IQOE Rationale

Some evidence of increasing anthropogenic sound levels (worst cases are
bad);

Some evidence of biological effects;

High uncertainty in current knowledge, future trends and significance of
effects — worst cases have serious implications for the ocean

High uncertainty combined with potentially serious consequences lead to
a precautionary view taken within legislation;

Require engagement of researchers to properly define the problem and
develop mitigation;

Opportunities exist to ensure that noise measurement is an integrated
part of global ocean observation;

This is a truly global problem: require a joined-up, community-based
approach to research.
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Driving innovation
Technology solutions —

#, American
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Combination of disciplines

Acoustic propagation
Measurement of sound/noise

Animal cognition
— Fish/invertebrate/mammal
— Behavioral/physiological/anatomical

Ocean observation
Population dynamics/demographics
Statistical/numerical modelling
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The IQOE as a concept

 Recognises
— There is a global problem to be solved
— Many excellent researchers globally
— The need for coordinated activity

— The need for a platform that will
 Make the whole greater than the sum of its parts
e Have societal impact and relevance
e Focus the attention of funding agencies on this issue
* Encourage the development of infrastructure for research
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IQOE
What it is/is not?

e |[tis

— A framework (or infrastructure) for collaboration and
concerted action

— A focus for ideas and intellectual problem solving

— A route that researchers can use to demonstrate
relevance to national funders

— A route through which modest funds can be accessed to
enable collaboration

— A route for public engagement

e Itisnot
— A top-down managed programme
— Competitive with other initiatives
— A direct source of research funding

for an International p@
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The opportunity for

Innovation, e.g. in building integrated data
collection, management and communication
systems; driving technological change

Public engagement — education and outreach
Getting started quickly with a high profile
project

Diffusion of good to mitigate bad —i.e.
environmental stewardship need not be just
another “bad news story”.

for an International m:))
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Next steps in the IQOE

Open science meeting to get the community view
of the research priorities and approaches

Produce IQOE Science Plan
Review phase of plan
Adoption/approval by SCOR, POGO & I0C

Spin up workshops (Sloan funding may be
available — need to consider imminently)
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Committes on Ocea""

Structure of meeting

* Scene-setting
— submitted discussion papers
— invited presentations

e Breakout sessions
— Reflect the draft structure of the Science Plan

— Chairs and rapporteurs appointed to each session
— Structured approach to discussion and reporting
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Discussion Groups

Observing Systems, including technology
development

Scientific knowledge needed for industry and
regulators

Ocean soundscapes

Designing research relating soundscapes to
effects on organisms

Experimental approaches to understanding
responses of organisms to specific sources
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Discussion Groups (example)

Theme 1: Ocean soundscapes
e Subtheme 1: Characterizing and classification of sources from received sound
— Present understanding
— Areas for advance
— Specific IQOE objectives
— Implementation strategy
— Interaction with other programmes
* Subtheme 2: Creating sound budgets
* Subtheme 3: Propagation models

e Subtheme 4: Extrapolating from known human activities, physical factors,
biological activity to predicting resulting contribution to soundscapes

e Subtheme 5: Predicting forward and backward in time
* Subtheme 6: Validation of ocean soundscape models through observations
e Other Subthemes?
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IQOE
Cross-cutting issues

* Innovation — diffusion of good to
mitigate bad

e Public engagement

* High profile project “early win”

POQOY
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IGBP Report 52
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GE@HAB

Global Ecology and Oceanography of
Harmful Algal Blooms

Integrated
Marine Biogeochemistry and
Ecosystem Research

IGBP Report 50

The Surface Ocean Lower
Atmosphere Study
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Implementation;
Strategyi
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Scientific Commitiee on Oceanic Research

Implementation
Strategy




