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Recent calls for improving ocean 
health have advocated implement­
ing ecosystem approaches to the 
management of marine environments 
(e.g., uscop 2004). Although scien­
tific principles for implementing such 
approaches are being developed (e.g., 
francis et al. 2007), much of the chal­
lenge of practicing ecosystem-based 
management (ebM) lies in applying 
it to local systems. The challenges 
are scientific, logistical, financial, 
and political, and include convey­
ing scientific information accurately 
and using it transparently. A com­
mon statement from the scientific 
community clearly articulating what 
is known about an ecosystem can 
provide positive momentum from 
which decision makers and scientists 
can work together in ebM imple­
mentation (van cleve et al. 2004). 

Recently, science and policy leaders 
encouraged natural and social scien­
tists in the puget sound region to take 
an important step towards implement­
ing ecosystem-based management by 
synthesizing current understanding 
of the structure and function of the 
marine ecosystem. The document— 
Sound Science: Synthesizing Ecological 
and Sociological Information about the 
Puget Sound Ecosystem—describes in 
accessible language the connections 
among biotic, physical, and human 
elements of the ecosystem (sound 
science 2007). The motivation for the 
report is that a common understand­
ing of the ecosystem that is broadly 
supported by scientists will help man­
agers and policy leaders make more 
informed decisions as they pursue 
regional objectives for puget sound. 
The process of developing this com­
mon vision was central to the report’s 
value, and may serve as a model for 
other scientific collaborations sup­
porting regionally-focused ebM. 

FACiLitAtiNg A LArge­
sCALe, mULti-disCipLiNAry 
CoLLAborAtioN 

The puget basin lies between the 
crests of the cascade and olympic 
mountain ranges and encompasses 
approximately 2,330 km2 of inland 
marine waters and their shorelines 
(figure 1). stunning in appearance, 
the puget sound hosts over 340 
marine and terrestrial species on state 
and federal endangered species lists. 
An effort to protect and restore the 
ecosystem is being led by a public-
private partnership (puget sound 
partnership 2006) and a newly-minted 
state agency coordinating the multi-
stakeholder ecosystem coordinated 
board established in 2007 (WA sb 
5371 2007-08). The effort is ambi­
tious—$300 million for the first two 
years—and over-arching; it is charged 
with recovering the sound by 2020 
using the best scientific principles. 
The initial partnership adopted six 
ecosystem goals encompassing 
both natural ecosystem and human 
health and well-being elements. 

Sound Science was developed to 
support this and other conservation 
efforts in the region. four elements of 
the process leading to this collabora­
tive report were particularly important 
for its success. The first was early and 
ongoing discussion between scientists 
and natural resource managers and 
policy makers. second was delib­
eration among scientists spanning 
many disciplines and organizations. 
Third was providing multiple oppor­
tunities for participation in refining 
content. finally, a formal signing and 
transfer of the report to state gov­
ernment increased awareness and 
use of this project as legislation was 
being crafted and as implementa­
tion of a new ebM approach begins. 

Science-policy discussions 

discussion with managers and 
policy-makers occurred throughout 
the development of Sound Science, 
making the report relevant to cur­
rent and future management issues. 
scientists became more confident 
that their results would be interpreted 
correctly and used in practice. 

We initiated this collaboration with 
a joint policy-science discussion to 
identify key policy issues that could be 
informed by ecosystem science. This 
meeting included overview presenta­
tions and facilitated discussion open to 
all. Sound Science was maintained as 
a strictly scientific document, without 
policy judgments or statements—criti­
cal for eventual acceptance by a broad 
array of policy makers. Review com­
ments from policy and management 
experts improved clarity and relevance 
of issues included in the document. 

Widespread participation 

Sound Science was created from 
the input of more than 30 contribu­
tors and benefited from the insight 
of over 100 natural and social science 
reviewers representing more than 35 
organizations—universities, non­
governmental organizations, tribes, 
county, state and federal agencies, 
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industry, and the public. This inclu­
sion ensured that the groups with 
interest in the health and manage­
ment of puget sound had oppor­
tunities to provide scientific input. 
Having both academic and agency 
scientists provided a balanced per­
spective of conceptual underpin­
nings and pragmatic applications. 

The process of creating a common 
statement from natural and social 
scientists highlighted the value of 
considering both human and natu­
ral elements of the ecosystem. The 
human element is a component that 
is often missing from analyses inform­
ing ebM, but is a critical one, since 
such management efforts usually 
depend on changing human behav­
ior (Hennessey and sutinen 2005). 

Opportunities to participate 

Gathering broad scientific input 
required soliciting participation in 
many ways. After a core group of 
contributors created a first draft, 
scientists, managers, policy mak­
ers, and the public reviewed the 
content. A second discussion draft 
responding to the reviews served as 
the basis for an open workshop. 

Advertised broadly, this work­
shop allowed all interested parties to 
provide input into the final report. 
discussions focused on key areas for 
ecosystem-based management: human 
interactions, landscape processes, food 
webs, and habitats. for each topic, 
groups identified areas of agreement 
and disagreement and threats to 
the system, while prioritizing critical 
gaps in our understanding for each 
topic. Then a whole-group facili­
tated discussion addressed primary 
threats to ecosystem functions, key 
gaps in understanding, ecosystem 
responses to perturbations, and the 
process for finalizing Sound Science. 

A steering committee including 
expert scientists and others from 14 
organizations served as a final arbiter 
in areas of disagreement or contro­
versy between reviewers or workshop 
participants, and ensured an accurate 
and broadly-accepted final report. 

Substantive agreement 

A challenge in developing any com­
mon statement is finding agreement 
on content that is detailed enough to 
move scientific and policy discussions 
forward. Three particular aspects of 
this synthesis are useful in this regard. 

first, it includes graphics synthe­
sizing a common view from sci­
entists. for instance, we found no 
simple figure illustrating the primary 
oceanographic and bathymetric 
features of the inland marine waters 
of Washington state. These features 
(figure 2)—shallow sills, incoming 
salty, cold water, and outflowing 
fresher water—contribute to stratifica­
tion and retention of de-oxygenated 
waters and likely are contributing 
to extreme events of low dissolved 
oxygen in areas like Hood canal. 

second, Sound Science emphasizes 

experts in areas of emerging interest 
including climate change and ocean 
effects on human health (box 1). 
These forward-looking treatises discuss 
potential futures for the region and 
key gaps in scientific understanding, 
both essential components of robust 
adaptive management programs. 

Celebrating 

The final key element leading to 
the success of Sound Science was a 
public acceptance of the document 
by federal, state and tribal govern­
ments and transfer to the state. 
Twelve organizations (box 2) were 
signatories who formally presented 
the report to Washington Governor 
Gregoire (figure 4), recogniz­
ing the collaborative ebM effort at 
the executive and legislative levels 

the strong linkages 
between terrestrial 
and marine systems 
in puget sound, 
environments which 
typically are studied 
and managed by 
different groups. 
Transfer of organic 
and inorganic mate­
rials between these 
environments con­
tributes to shoreline 
habitats and sub­
stantial quantities 
of marine-derived 
nutrients are deliv­
ered to upland and 
freshwater systems 
through animal 
movement (figure 
3). This ecological 
perspective, empha­
sizing the impor­
tance of biotic and 
abiotic transport 
between terrestrial 
and aquatic habi­
tats, is important 
for those design­
ing restoration. 

Third, Sound 
Science includes 
“issue papers,” 
reviewed by the 
steering commit­
tee and written by 

Figure 1. puget sound basin. for the purposes of the Sound Science 
report, the puget sound region includes the northern basin and the 
strait of Juan de fuca. 
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Figure 2. circulation patterns in puget sound, Washington. cold, salty water enters the strait of Juan de fuca, and tends to sink to the bottom, 
while lighter, fresher water flows out in upper layers. However, sills at the entrance to Admiralty Inlet, Hood canal and at the Tacoma Narrows cause 
upwelling and reflux, and restrict some freshwater circulation. 

Figure 3. Relative magnitude of chinook salmon (Oncorhynchus 
tshawytscha) returns to river basins in the puget sound ecosystem. The 
width of arrows indicates relative number of chinook salmon migrating 
into rivers to spawn, which is an indication of the potential amount of 
marine-derived nutrients transported upstream by this species. 

of state government and offering policy-mak­
ers additional confidence in the content. 

moViNg ForwArd—UsiNg SOuNd SCieNCe 

Sound Science is a strong foundation for ongoing 
collaborative scientific work to support the recovery of 
puget sound as a source of natural and social benefits. 
The puget sound partnership is using it to guide ongo­
ing science analyses as part of their nascent ebM pro­
cess. It was written for an educated lay audience and 
designed for outreach and education efforts. since only 
about 20% of current residents are aware that the puget 
sound ecosystem is not healthy, outreach and educa­
tion are essential tasks. Sound Science will be included in 
marine biology programs offered at high schools, com­
munity colleges, and universities, and it has been pro­
vided to other organizations interested and invested in 
puget sound. With its comprehensive and straightforward 
presentation, Sound Science will improve public under­
standing of Washington’s inland marine ecosystem. 

The status of puget sound does offer bright spots— 
including the high value citizens place on the wide range 
of goods and services that the ecosystem provides, such 
as seafood, recreation, natural beauty, and transportation. 
There is good reason to believe that concerted and imme­
diate actions will allow the puget sound region to halt or 
reverse declines in ecosystem health. documents like Sound 
Science, produced in an open process with diverse contribu­
tors, are powerful tools for making scientific knowledge 
available to policy leaders and individual citizens whose 
investment decisions will determine the future of ecosystems. 
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box 1. Key findings from the Sound Science document. The report concluded that the following issues are critical to improving the condition 
of the puget sound ecosystem: 

•	 An understanding of the whole ecosystem, including human roles in its structure and function, is needed to support complex 
management decisions. cumulative pressures require that management decisions take a holistic perspective, considering both human and 
natural processes, in order to increase the likelihood that the ecosystem can be managed sustainably. 

•	 climate change will result in significant weather, rainfall, flooding and other changes, affecting which species can prosper in the sound, 
our livelihoods and quality of life. proactive planning for water use and urban development has the potential to moderate some of these 
effects. 

•	 ecosystem food webs and functions have been significantly altered but are poorly understood.  species at risk include rockfishes, pacific 
salmon, orcas, herring, marine birds (including shorebirds), and pacific cod. conservation efforts aimed at top-level predators should also 
consider the forage species and habitats upon which they depend. 

•	 Human population growth and patterns of land development, waste disposal, and other resource uses are increasing demands on the 
ecosystem. The quantity and quality of available habitats for other species are diminishing due to this population growth and climate 
change. conservation strategies that maximize the ecosystem benefits that can be gained from mixed landscapes, including agriculture 
and timberlands, may help alleviate impacts of urbanization. 

•	 because the health of humans is inextricably linked to ocean and broader ecosystem health, the input of toxic chemicals, and increases of 
marine biotoxins and pathogens are threats to human well-being and our economy. 

•	 collaborative efforts at all levels are needed to develop scientific information and implement robust actions. These include cooperative 
efforts between natural and social scientists and between scientists and policy-makers. 

box 2. signatories to the Sound Science 
document. 

NoAA—Northwest fisheries science center 

environmental protection Agency 

King county 

Northwest Indian fisheries commission 

puget sound Action Team 

The Nature conservancy of Washington state 

u.s. Geological survey 

university of Washington 

Washington state department of ecology 

Washington state department of fish and Wildlife 

Washington state department of Health 

Washington state department of Natural Resources 

ACkNowLedgemeNts 

We would very much like 
to thank the members of the 
Sound Science collaboration 
group, all our reviewers, and 
our technical writer, Ann seiter. 
In addition, bill Ruckelshaus, 
currently of the puget sound 
partnership, provided agita­
tion in support of a common-
vision document for puget 
sound. finally, usha Varanasi 
provided extremely strong 
vision and leadership for the 
initiation, development, and 
production of Sound Science. 

Figure 4. The transmittal ceremony for Sound Science with Washington state Governor Gregoire. (left 
to right): Randy shuman (King county), frank shipley (u.s. Geological survey), usha Varanasi (Northwest 
fisheries science center, NoAA fisheries service), Jacques White (The Nature conservancy of Washington), 
bernard Hargrave (u.s. Army corps of engineers), Richard parking, (environmental protection Agency), 
Jeff Koenings (Washington department of fish and Wildlife), Jay Manning (Washington department 
of ecology), brad Ack (puget sound Action Team), david fluharty (university of Washington), douglas 
sutherland (Washington department of Natural Resources), and Gregg Grunenfelder (Washington 
department of Health). 
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