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The Local Action for Biodiversity (LAB) Project is a 3 year project which was 

initiated by the City of Cape Town, supported by the eThekwini Municipality 

(Durban), and developed in conjunction with ICLEI – Local Governments 

for Sustainability and partners. ICLEI is an international association of local 

governments and national and regional local government organisations that 

have made a commitment to sustainable development. LAB is a project within 

ICLEI’s biodiversity programme, which aims to assist local governments in 

their efforts to conserve and sustainably manage biodiversity.

Local Action for Biodiversity involves a select number of cities worldwide and 

focuses on exploring the best ways for local governments to engage in urban 

biodiversity conservation, enhancement, utilisation and management. The 

Project aims to facilitate understanding, communication and support among 

decision-makers, citizens and other stakeholders regarding urban biodiversity 

issues and the need for local action. It emphasises integration of biodiversity 

considerations into planning and decision-making processes. Some of the 

specific goals of the Project include demonstrating best practice urban 

biodiversity management; provision of documentation and development of 

biodiversity management and implementation tools; sourcing funding from 

national and international agencies for biodiversity-related development 

projects; and increasing global awareness of the importance of biodiversity 

at the local level.

The Local Action for Biodiversity Project is hosted within the ICLEI Africa 

Secretariat at the City of Cape Town, South Africa and partners with ICLEI, 

IUCN, Countdown 2010, the South African National Biodiversity Institute 

(SANBI), and RomaNatura. For more information, please visit www.iclei.org/lab
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As King County Executive, I am pleased to present this report describing the 
breadth of the county’s biodiversity and our efforts to conserve our native ecosys-
tems, habitats, and species. Our conservation efforts are no small tasks in so large 
and varied an area, and they are made more difficult by our rising population and 
new threats from climate change. Nevertheless, I believe we are taking important and significant steps 
to safeguard and reclaim much of this natural heritage. Our work in the conservation of Pacific Salmon 
through the Shared Strategy for Puget Sound and the Puget Sound Partnership are examples of our com-
mitment to this heritage. I am confident we will continue on this pathway by enlarging our commitment 
and redoubling our efforts for conservation. Our participation in the Local Action for Biodiversity Project 
provides us with common cause and renewed purpose for this important work. We will learn much from 
others and, in turn, hopefully share our unique perspectives as well.

Citizens of King County live and work among a diverse and varied native landscape of  high mountain 
peaks, rolling foothills and broad river valleys, coastal beaches and open waters of Puget Sound. That we 
share this landscape with an astonishing variety of habitats and creatures is not lost to us. We find in our 
citizens an enduring dedication to the protection and restoration of the habitats, plants, and animals that 
we have historically often ignored in our rush to civilize the Pacific Northwest. This dedication is evident 
in the pages of this report as well. 

We have done our best to describe the range of biodiversity in King County. We have strived to provide 
readers of this report with a true and honest assessment of the condition of our habitats and species, and 
of our efforts—sometimes small, sometimes grand, always optimistic—to conserve the astonishing array 
of life that occupies this region with us. We trust this report will illuminate this abundance and diversity 
and provide us and our LAB partners with  a greater commitment to conservation of biodiversity world-
wide. 

To that end, we especially look forward to collaborating with other LAB cities in this great effort.

Sincerely, 

Ron Sims 
King County Executive

R
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This document forms part of a set of biodiversity reports produced by participant cities of the Local 
Action for Biodiversity (LAB) Project. It represents a critical starting point: a status quo assessment of 
biodiversity and its management in each LAB city.
Each biodiversity report covers four key themes*, namely:
	 •  Ecology
 •  Governance
 •  Integration
 •  Participation

Each biodiversity report will be drawn upon to contribute significant and useful information for the 
compilation, by the LAB Project Team, of a Biodiversity Toolkit document. This document will contain 
best practice theory and examples, principles, strategies etc. for use by cities to better manage and 
integrate biodiversity into planning. The Toolkit will in turn contribute towards further steps in the LAB 
process.

The five steps in the LAB process are as follows:
Step 1:  Development of a biodiversity report that documents the current state of biodiversity and its 

management within each city
Step 2:  Ensuring long-term commitment by city leadership to sustainable biodiversity management 

through LAB cities formally signing a local government biodiversity declaration
Step 3:  Development of a 10-year biodiversity action plan and framework that will include commitments 

to biodiversity implementation plans and integration within broader city plans
Step 4:  LAB cities’ formal acceptance of their 10-year biodiversity action plans and frameworks
Step 5:  Implementation of five new on-the-ground biodiversity interventions by the end of the three-year 

project

These reports create a unique opportunity for profiling the importance of urban biodiversity, and 
innovation in its management, on a global scale. They are the foundation not only of the long-term plans 
that each city will develop to enhance, protect and develop their urban biodiversity, but also collectively 
form the basis for the development of LAB as a highly effective global urban biodiversity initiative.

LAB Project Team
May 2007
Cape Town

PREFACE
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King County is the most populous county in the State 
of Washington and the 12th most populous county in 
the United States. The 2005 census estimate put King 
County’s population at 1,793,583, a population den-
sity of nearly 325/km2. King County is the 11th largest 
county in Washington with a total area of nearly 6,000 
square kilometers (2,300 sq. miles), of which about 
470 km2 is water. The county is located about midway 
between Canada to the north and Oregon to the south 
and extends from the shore of Puget Sound eastward to 
the crest of the Cascade Mountains. Seattle is the largest 
city in King County, and 38 other towns and cities lie 
within King County as well. 

King County is geographically quite diverse. Its eastern 
boundary follows the divide of the Cascade Mountains 

for some 60 miles (100 km) north to south. Some of the 
highest peaks in the range are found in the northern 
section of the divide, among them Mt. Daniel (2426 
meters/7,960 feet), Mt. Hinman (2284 meters/7492 feet), 
Summit Chief (2276 meters/7464 feet), and Overcoat 
Peak (2266 meters/7432 feet). Some 60 miles to the west, 
the County borders on the Puget Sound, a fjord-like 
body of saltwater between the Olympic Mountains to 
the west and the Puget Lowlands to the east. The Sound 
occupies a long, north-south trending trough that was 
carved by the action of multiple glacial advances and 
retreats, the last of which occurred between 12,000 and 
15,000 years BP (before present). This glacial action also 
left behind a series of long, low gravel ridges across the 
lowlands, numerous kettle lakes, two large lakes (Lake 
Washington and Lake Sammamish, the largest and 5th 

ExECUTIvE SUmmARY
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largest natural lakes in Washington, respectively), Mer-
cer Island in southern Lake Washington, and Vashon-
Maury Island, about 3 miles offshore of mainland King 
County. 

WhAT DO WE mEAN bY “bIODIvERSITY”?

Biodiversity is defined as the variety of living organisms 
considered at all levels, from genetic diversity through 
species, to higher taxonomic levels, and includes the 
variety of habitats, ecosystems, and landscapes in which 
the species are found.

The diversity of geography combined with the county’s 
history of land use has shaped the biodiversity of the 
past, present, and will continue affecting it into the 
future. This executive summary summarizes the rich 
landscape of King County and describes the state of 
biodiversity in King County. 

KING COUNTY’S hISTORY OF LAND USE AND 
CONSERvATION

The lands that now comprise King County have been 
home to Native Americans for several thousand years. 
The indigenous peoples were well established in major 
river valleys and along the shores of Puget Sound when 
the first explorers visited the area in the 16th century. 
Salmon fishing, hunting, gathering shellfish, sealing, 
firing woodlands and prairies to promote the growth 
of huckleberry and camas, the use of cedar for building 
and cedarbark for weaving—all were activities carried 
out by the native peoples who dwelt here. Although the 
native peoples did manipulate the landscape to favor 
certain valuable species, little is known about the over-
all effect on native biodiversity of these inhabitants and 
their activities, except in the rare cases of some remain-
ing fire-altered woodlands and prairies, most of which 
have been overgrown as these activities ceased.

First settled by Euro-Americans in the 1850s, King 
County grew rapidly, keeping pace with the growth of 
Seattle. Throughout Puget Sound, timber was the pri-
mary industry. By 1900, the King County lowlands and 
the lowland river valleys were being logged rapidly. The 
Green River Valley of King County was one of the first 

lowland valleys to be cut over using the new techniques 
of clear-cutting and patch cutting; the lower and middle 
valley for 48 kilometers (30 miles) had been almost com-
pletely cut by 1920. Following a depression in the 1890s, 
the area was revitalized by the Klondike gold rush just 
before the turn of the 20th Century as Seattle became 
the hub for prospectors heading north and for some 
who struck it rich on their way back from the Yukon. 
King County was gaining in population quite rapidly 
during this time, its population rising from 110,000 in 
1900 to over 284,000 by 1910.

The 1920s saw an overall decline in the local forest 
products industry as national markets grew smaller in 
post-war years and easily accessed timber reserves were 
being depleted. As the importance of the timber indus-
try in King County declined, agriculture was gaining 
prominence and King County farms, many located in 
the fertile river valley of the Green, were a mainstay of 
Washington State’s farm production. The end of WW II 
saw a second wave of immigration to King County, and 
this time land development accelerated in the uplands 
to the east of Seattle (the suburbs). Once again, lumber 
mills in the area geared up for production during the 
war, and post-war suburban growth helped keep pro-
duction going into the 1950s. This boom also passed 
and only a few mills remained in King County by the 

Some 70 million acres of commercial forest land once covered the 
Pacific Northwest. Large Douglas firs, spruce, hemlock, and cedar 
trees grew west of the Cascade Range. Some firs grew over 300 feet 
tall, and some cedars reached 15 feet in diameter. In 1905, there 
were 189 lumber companies in King County alone, employing nearly 
8,000 people. By 1910, Washington was the nation’s largest lumber-
producing state, and the industry employed almost two-thirds of the 
state’s wage earners. Photo: Museum of History and Industry, Seattle. 
(SHS 935).
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The salmon canning industry started in the late 1860s along the 
Columbia River. By the 1890s, the fishing ground and market had 
shifted to Puget Sound. Seattle was the home base of the salmon 
fishing fleet for many years. In this photo, taken around 1900, 
workers unload salmon from barges at a Seattle cannery wharf south 
of downtown. Photo: Museum of History and Industry (SHS 10,593).

1970s. The Snoqualmie mill, one of the last facilities in 
the region capable of cutting large old growth logs, was 
closed in 1989.

Largely because of the pressures of an expanding popu-
lation and the pace of land development, the preserva-
tion of open space and farmlands in King County became 
an issue in the 1970s. In 1979, voters overwhelmingly 
approved the King County Farmlands Preservation 
Bond issue.  Under this program, the first purchase of 
farmland development rights by the County took place 
in January 1984. Over US$ 50 million in development 
rights were purchased at that time. In 1989 King County 
voters approved a major open space bond issue that 
provided more funds for the purchase of recreation and 
resource lands around King County. Additional monies 
since then have added to the growing public ownership 
of parklands, open spaces, wildlife habitats, and other 
resource lands. Again in the late 1990s, an acquisition 
program focused on riparian lands, the Waterways 
Program, added to the growing inventory of ecologi-
cal lands in public ownership. We continue to acquire 
several hundred acres of ecologically significant lands 
per year, using salmon recovery funding, conservation 
futures, and a variety of other funding sources. To date, 
the County inventory of ecological lands exceeds 2,400 
hectares (6,000 acres). These County lands are comple-
mented by a variety of other ecological lands including 

60,348 hectares (149,125 acres) of Federal wilderness 
area, 5221 hectares (9325.3 acres) of State lands in Natu-
ral Area Preserves, Conservation Areas, and a state park 
managed for its old growth forest, and 36,622 hectares 
(90,500 acres) of the Cedar River Watershed, which is 
managed as an ecological reserve.

WhAT DOES KING COUNTY’S bIODIvERSITY 
INCLUDE?

Because of its size, topography, and geology, the diver-
sity of landscapes and habitats in King County is 
dramatic. From the imposing presence of the Cascade 
Mountains to rare and sensitive lowland bogs, King 
County possesses an astonishing array of landforms 
and habitats. The diversity of inhabitants is no less 
remarkable. Approximately 220 species of breeding 
and non-breeding birds are usually seen on an annual 
basis in King County. Based on an analysis by the State 
of Washington, 69 species of mammals, 12 species of 
amphibians, and 8 species of reptile are thought to be 
breeding in the county. About 50 species of native fish 
(and 20 species of introduced fish) are found in the 
freshwater streams, rivers, ponds, and lakes of King 
County. In the County’s marine environment, over 200 
species of fish, some 500 species of invertebrate ani-
mals, and 8 species of marine mammals can be found. 
And an astounding 1,249 (383 introduced) species of 
vascular plants have been identified in the county. The 
characteristics of their habitats and ecosystems are sum-
marized here. More detail about individual species may 
be found in the main body of the report.

Our “working” definition of biodiversity generally 
focuses on the intermediate levels of ecological organi-
zation and at intermediate spatial scales: mainly on hab-
itat and species levels of biodiversity because these lev-
els are more practical to protect and manage for a local 
jurisdiction. Describing only those levels of biodiversity 
would hardly be an adequate characterization, however. 
To adequately describe the breadth of biodiversity in 
the County—and to be true to the scientific definition 
of biodiversity—we must consider large, intermediate, 
and small scales of ecological and biological organiza-
tion, from landscape diversity to genetic diversity.
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ThE LANDSCAPES, ECOSYSTEmS, AND hAbITATS, 
OF KING COUNTY

Three ecoregions cover parts of King County: the Puget 
Lowland Ecoregion in the western half of the County, 
the North Cascades Ecoregion in the north eastern and 
east central portion, and the Cascades Ecoregion in the 
south eastern portion of the County. Ecoregions are the 
largest units (in area) of biodiversity in King County. 
Within each of these large regional types, nine smaller 
ecoregion types are nested that reflect a more refined 
set of ecological parameters. And within each of these 
nine smaller ecoregions are nested various habitats and, 
finally, plant and animal species. Not captured in these 
eco-regions is the Puget Sound marine environment that 
forms the County’s western border. In this shoreland 
and open water ecosystem can be found backshore habi-
tats, intertidal and subtidal habitats, estuarine habitats, 
and the open water of the pelagic zone.

The Puget Lowland Ecoregion

Much of King County’s waterfront is developed. The City of Seattle, King 
County’s county seat, is bounded by Elliott Bay to the west and Lake 
Washington to the east. 

The Puget Lowland Ecoregion of King County, includ-
ing its component Central Puget Lowland sub-ecore-
gion, or subregion, Eastern Puget Riverine Lowland 
subregion, and Eastern Puget Upland subregion, com-
prises the largest ecoregion in King County, covering 
an area of some 2300 km2, over a third of the County’s 
total land area. The Puget Lowland has undergone the 
greatest change since settlement, and this landscape 
is where overall biodiversity has declined the most. 
This ecoregion was the first to be logged, the first to 

be turned to agriculture, and has borne the brunt of 
encroaching settlement and urbanization. The lowlands 
of King County, from the shores of Puget Sound to the 
uplands and foothills of the Cascades, were once con-
tinuous forests of Western hemlock, Western Redcedar, 
and Douglas-fir that have largely been replaced with 
forest plantations, farms and fields, cities, towns, and 
their suburbs. 

The Central Puget Lowland subregion was once an area 
of small streams, abundant wetlands, and almost com-
plete coniferous forest cover, and is now entirely domi-
nated by urban and suburban land uses. This subregion 
contains the two largest lakes in King County: Lake 
Washington and Lake Sammamish, both of which are 
surrounded by residential development; many homes 
have been built on the lakeshore. Over the last century, 
lake levels have been lowered, shorelines altered and, in 
the case of Lake Washington, its original outlet has been 
completely abandoned and a new outlet created, some 
10 miles from the original.

The Riverine Lowland subregion contains the lower 
portions of three major river valleys of the county, 
which were among the first to be logged and converted 
to agriculture. Each has been tapped for either water 
supply or power generation, and two of the three 
have been dammed to control flooding. Nevertheless, 
considerable diversity of habitats and species remains. 
Riparian forests of mature cottonwood can be found 
along some reaches of all the rivers—these trees provide 
resting perches for migrating songbirds; the shallows 
still provide habitat for several species of freshwater 
molluscs, a group underrepresented in the fauna of the 
entire Pacific Northwest; and deep, cold pools harbour 
salmon fry and trout. The rivers and streams of this sub-
region were, and still remain, the major spawning and 
rearing areas for the native species of Pacific Salmon 
and trout that occur in King County. Of this group, 
three species (Chinook salmon, bull trout, a char, and 
steelhead trout) have been listed recently under the U.S. 
Endangered Species Act and are the subject of region-
wide recovery efforts. 

The Eastern Puget Upland is considered an ecological 
transition zone that extends from the Puget lowlands to 
the highland forests on the western slope of the Cascade 
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Mountains. This subregion is a transition zone for land 
use as well because the intensity of settlement declines 
from west to east across the subregion. From its western 
edge, newly created cities and their suburbs gradually 
give way to farming areas, woodlots and forests, a few 
small towns and, finally, to the current forest produc-
tion zone on the highlands and in the rising foothills. 
This area remains prominent in the production of forest 
products and includes extensive private forest lands, 
two state forests, and the western edge of federal forest 
lands. 

It is in this subregion that much of the County’s land 
acquisition and protection is directed. This is an area 
of complex landforms, small kettle lakes, open and 
forested wetlands, and bears the imprint of forestry 
and agriculture. The Eastern Puget Upland possesses 
the most habitat and species diversity, partly because of 
the complexity of landforms and partly because of the 
patchiness of the landscape that is the result of human 
alteration. Small forest patches and woodlots, pastures 
and abandoned fields, hedgerows and windbreaks, 
even parks and rural roadsides create a bewildering 
variety of small habitats. Many bird species use these 
habitats for feeding, some for nesting, others for resting 
as they make their way north. These habitats are pre-
dominantly edges where species from adjacent, more 
homogeneous habitats mingle. 

The species diversity of the Lowlands is much higher 
than is expected given the altered condition of the 
landscape, although these fragmented habitats tend to 
possess the highest numbers of non-native species. For 
some species—those that require larger, unbroken for-
est or some isolation for nesting—these habitats are not 
suitable. For the most part, the plant species list for this 
area is dominated by non-native, introduced species 
that have been brought in for landscaping, gardening, 
or for some no-longer remembered economic reason. 

The North Cascades Ecoregion

Rocky cliffs and talus slopes are habitat types found in the foothills and 
mountains of King County. Photo: Jennifer Vanderhoof. 

From the Puget Ecoregion, we move upslope into the 
North Cascades Ecoregion and its three component 
subregions: North Cascade Lowland Forests, North 
Cascade Highland Forests, and the North Cascades 
subalpine/alpine. Together, these subregions comprise 
approximately 1,838 square kilometers (656 square 
miles) and extend from about 244 meters (800 feet) ASL 
in the river bottoms to over 2,258 meters (7,000 feet) 
at the Cascade crest. Within this ecoregion is the least 
altered of all the landscapes in King County—the sub-
alpine/alpine, which remains the least altered partly 
because of the ruggedness and inaccessibility of the 
terrain and partly because of the lack of resources of 
great economic value to the first settlers of the county. 
The area is not without change, but the most significant 
alterations have occurred in the North Cascade Low-
land Forests and in the river valleys that lie within that 
subregion.

The Lowland Forests are the lowest (in elevation) exten-
sion of the North Cascade Ecoregion and encompass 
the upslope valleys of King County’s major river sys-
tems: the Skykomish River Valley in the northeast, the 
Tolt River Valley in the north, and the three forks of 
the Snoqualmie (North, Middle, and South) in eastern 
King County. Of these, the Skykomish lowland forests 
penetrate farthest to the east, approaching within a few 
miles of the Cascade Crest. These are deeply cut valleys 
for the most part, and it is possible to traverse from the 
river bottom to subalpine heights on a single slope. In 
doing so, one would walk from lush forests of the river 
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bottom through several plant communities in a rela-
tively short horizontal distance. In the river bottoms, 
the lowland forests of western hemlock, western redce-
dar, and Douglas-fir were historically dominant—large 
trees with dense canopies that kept the river bottoms 
cool and moist. These forests were the focus of much 
logging in the late 19th and early 20th centuries and 
had been mostly logged off by the end of WWI.  As log-
ging operations ceased in these valleys, the lands were 
left to regenerate. These forests grow quickly in the 
valley bottoms but the new stands are little like the old 
and complex forests that once stood here. Still, the new 
forests are gaining in age and structure as they are left 
to re-grow or are newly managed for ecological ben-
efits as well as commodity value. It is in this ecoregion 
that the relationship among forests, rivers, and Pacific 
salmon reaches a zenith. Salmon diversity is gener-
ally highest in the accessible rivers of this subregion. 
Habitats are complex and abundant—owing much to 
the streamside forests that are sources of food and the 
large wood that forms abundant pools and gravel beds. 
Much of the wood that finds its way to lower rivers and 
into our coastal estuaries originates in this subregion 
and is delivered by floods to the lower reaches of rivers 
and to the marine shores.

The Highland Forest is the heart of the Pacific Silver 
Fir (PSF) zone, and the namesake species may occur 
in almost monotypic stands at mid-elevations. In the 
upper reaches of this zone, Pacific Silver Fir often 
blends with Alaskan cedar, mountain hemlock, and 
even subalpine fir. This subregion was one of the last 
remaining timber-producing areas within King County 
until the late 1970s. With the growth of population in 
the lowlands to the west, the forest has lately become 
a major recreational destination. The terrain of the 
highland forest is often very steep and, coupled with 
deep snowfall, makes for severe snowpack instability 
on some western slopes. These areas are known as ava-
lanche tracks and are easily seen as long, vertical strips 
of shrubs and other non-tree vegetation. This pattern 
makes for considerable diversity amid the forest stands 
and the tracks are feeding grounds for a variety of sub-
alpine and highland animals. 

The dramatic landscapes of the North Cascade subal-
pine/alpine of King County are the work of continen-
tal and alpine glaciers. This area comprises the least 
disturbed landscape in the County. However, human 
influence and effect is present here too: old mining 
claims, most now abandoned or unworked, dot the 
alpine landscape, and the area is used heavily for recre-
ation by the citizens of King County and Puget Sound, 
indeed, visitors from around the world. Most of the 
subalpine and alpine landscape is contained within 
two wilderness areas: the Alpine Lakes Wilderness in 
east central King County and the Henry M. Jackson 
Wilderness in the far northeast corner of the county. 
The Alpine Lakes Wilderness is a landscape of small 
mountain lakes nestled among the high rock peaks 
and timbered valleys of the region. Approximately 500 
of these small lakes are found in King County. Over 
half of Washington State’s population lives within a 
one-hour drive of the Wilderness. With nearly 150,000 
visitors each year, the wilderness areas have suffered 
considerable damage in many accessible areas. 

The subalpine zone is dominated by mountain hem-
lock, which extends from the Pacific Silver Fir-domi-
nated zone to timberline. The species is occasionally 
intermixed with Alaskan Cedar and scattered Pacific 
Silver Fir, and often set amid open subalpine meadows 
or “alpine parkland.” The summit of the Cascade rim 
is only a few hundred feet above these meadows and 
parklands, and the boundary between subalpine and 
true alpine, the timberline, is often characterized by the 
presence of dwarfed conifers or krummholz, much as 
in the Alps and other mountain ranges of the world. 
Heather meadows can be expected in the wetter areas, 
along with black sedge, mountain heliotrope, and 
Alaskan spirea. On the uppermost alpine ridges, the 
terrain is stony (called fellfields in other parts of the 
world), plant cover is sparse, and only a few species 
find footholds in this extreme habitat. Few animals are 
year-long residents of these habitats--the conditions are 
so extreme during the long Cascade winters.  
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Gray Jays are a 
gregarious species 
found in mature, 
humid, sub-alpine, 
spruce forests. They 
are most often found 
from 1,000 meters 
and above to the tree 
line.  Photo: Jennifer 
Vanderhoof.

The Cascades Ecoregion

The Cascades in east-central King County are home to birds such as 
gray jays in winter. Photo: Jennifer Vanderhoof.

To the south of Interstate 90, the Cascade Mountains 
take on characteristics quite distinct from the northern 
portion of the range. These southern mountains are 
bedded mainly on volcanic rocks rather than on the 
granitics that typify much of the northern North Cas-
cades Region. Peaks along the crest are not so high, only 
reaching into the truly alpine at Blowout Mountain 
(1,732 meters; 5,680 feet) at the very eastern extreme of 
the upper Green River watershed. In King County, this 
larger Cascade Ecoregion includes the Western Cascade 
Lowlands and Valleys, the Western Cascades Montane 
Highlands, and the very limited Western Cascades sub-
alpine/alpine subregion.  

In King County, the Western Cascade Lowlands and 
Valleys subregion is dominated by three river systems: 
the Cedar River, which penetrates along the northern 
edge of the Cascade ecoregion; the Green River in the 
central portion; and the White River, which marks the 
boundary between King County and Pierce County, to 
the south. The subregion extends to the northeast for 
approximately 25 kilometers (15 miles), along a broad, 
glacial meltwater-formed valley that penetrates the 
Puget Uplands. This valley links the Puget Lowlands to 
the Cascade Highlands. According to certain historical 
accounts, this “thumb” was a major corridor for both 
human and animal travelers between the two regions. 
Because of their proximity to Seattle and other settled 
areas of Central Puget Sound, these valleys were among 

the first to be logged and the first to be converted to 
agriculture in their lower reaches; logging and agricul-
ture continue here today.

The Western Cascade Montane Highlands are also 
dominated by timber harvest. Most of the lands in 
this ecoregion are in private ownership, except for the 
Cedar River Watershed and the Tacoma Watershed 
lands. A patchwork of clearcuts and reforested areas 
characterizes this landscape, and all but the steepest 
and most inaccessible areas are traversed by forest 
roads. The legacy of forest management is consider-
able landscape fragmentation and a forest cover that is 
predominantly in early to mid seral stages (less than 75 
years old); less than 10 percent of the ecoregion is in a 
late seral stage (old growth). Many of the existing late 
seral forest stands tend to be located in riparian areas 
of headwater streams or areas on very steep slopes. 
Much of the riparian corridor was harvested during 
the original timber harvest in the 1880s or burned in 
fires at the turn of the century. This patchwork of forest 
and riparian harvest has almost certainly altered the 
distribution and abundance of many forest dwelling 
birds and mammals. 

The Western Cascades Subalpine/Alpine subregion 
occupies only about 2.5 square kilometers (1 square 
mile) in King County, mostly on the slopes of Blowout 
Mountain (at 1,732 meters, 5,680 feet ASL). This area 
differs little from the subalpine areas of the North Cas-
cades in vegetation and animal species.
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The marine Environment of King County 

Sandy beach in an undeveloped portion of King County on rural 
Vashon Island.  Photo: Kim Stark.

Western King County borders on Puget Sound, the 
long, relatively narrow body of salt water connected to 
the NE Pacific Ocean by the Strait of Juan de Fuca. The 
boundary of the County lies midway across the Sound, 
shared with Kitsap County to the west. The portion of 
the Sound that is within King County contains four 
major marine habitats: backshore, intertidal and shal-
low subtidal, deep subtidal, and riverine/sub-estuarine 
habitats. Backshore habitats are those areas of shoreline 
lying between terrestrial vegetation and the average 
high-tide line, which is affected by waves only during 
severe storms; intertidal and shallow subtidal habitats 
includes rocky and soft bottom substrates that extend 
from the average high-tide line down to a depth where 
benthic aquatic plants are no longer found; deep sub-
tidal habitat extends from the limit of the photic zone 
(the depth where there is sufficient light to support 
photosynthesis) down to the deepest depth in Puget 
Sound (268 meters, 879 feet, off of Point Jefferson). Most 
of King County’s portion of Puget Sound is this deep 
subtidal habitat. Riverine/sub-estuarine habitats are 
the areas where rivers or streams meet Puget Sound, 
and this meeting results in a mixture of salt and fresh 
water. 

The effects of development and other human activities 
have been the greatest in the backshore and estuarine 
habitats of this environment. The construction of har-
bors and industrial areas has taken its toll on the largest 

estuarine area of the County—the Duwamish River 
estuary. Once a complex of mudflats and wetlands of 
about 1400 acres at the turn of the 20th century, the 
estuary has been reduced to approximately 28 acres. All 
along developed waterfronts, shoreworks have been 
put in place to protect residences and commercial and 
industrial areas. Historically there were large coastal 
wetland complexes (salt marshes) throughout Puget 
Sound and along the King County marine shoreline. 
The Central Puget Sound area, where King County is 
located, has had the highest loss of wetland complexes, 
with less than 30 percent of the historic wetlands still 
remaining today. The largest tidal marshes within King 
County, once found within the Duwamish River mouth 
and Elliot Bay, were almost entirely filled and devel-
oped over the past 100 years. Of the remaining marine 
wetland complexes in King County, over 60 percent 
occur on Vashon and Maury Islands; the remaining 40 
percent on the mainland shoreline have been highly 
altered, whereas the wetland complexes on Vashon-
Maury Island have not been as severely affected. There 
remain a few natural areas and local parks along the 
mainland shore of the County but the majority of natu-
ral shoreline is found on Vashon-Maury Island. 

Still, the intertidal, subtidal and deepwater habitats of 
the Sound are rich in plant and animal life. Over 150 
species of benthic marine plants (those attached to the 
bottom) have been documented in King County. Sea-
grass, one of the most important marine plants in Puget 
Sound, is common but intermittent along most of the 
shoreline, and there are continuous seagrass meadows 
along portions of Vashon Island. Over 500 invertebrate 
species have been documented in King County’s inter-
tidal habitat. One of these, the Geoduck (pronounced 
“gooey-duck”), is the largest intertidal clam in the 
world. Commercially important invertebrates such as 
Dungeness crabs and butter clams are also found here. 

More than 60 species of marine fish use the intertidal 
and shallow subtidal habitats in King County. This hab-
itat is particularly important for juvenile salmon and 
for three species of forage fish (surf smelt, sand lance, 
and Pacific herring). Puget Sound, including King 
County, is home to the giant Pacific octopus, the largest 
octopus in the world, and to the giant acorn barnacle, 
the largest barnacle in the world. Over 150 marine fish 
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use deep subtidal areas, including rockfish, adult forage 
fish, flatfish, and sharks. 

More than 100 marine bird species are found in Puget 
Sound and 9 species of marine mammals can also be 
observed in King County. The Stellar sea lion, harbor 
seal, and Dall’s porpoise may be seen year-round, 
whereas the California sea lion, gray whale, and killer 
whale are seasonal visitors.

ThREATS TO bIODIvERSITY IN KING COUNTY

Throughout the world, biodiversity is threatened by 
the many effects of increasing human populations, and 
King County is no different. The biggest threats visible 
today in King County are urbanization and residen-
tial development, invasive plant and animal species, 
and climate change. The effects of climate change are 
beginning to be observed in the county, although its 
full impacts are only beginning to be understood and 
are presumed to increase over time. Diseases that affect 
native vegetation are also a threat and may increase with 
climate warming. Finally, pollution from various sourc-
es threatens some species, particularly marine species. 
The county has experienced and continues to experience 
the alteration of genetic and species diversity that reflect 
the modification of natural habitats and alterations to 
the landscape. 

Because the time that has elapsed since Euro-American 
settlement has been relatively short, certain elements 
of King County’s biodiversity have not suffered as 
dramatically as might be expected from the density 
and extent of observable landscape change. Moreover, 
the loss of biodiversity is not evenly distributed across 
the County. Many attributes of landscape and habitat 
biodiversity in the lowlands have been grossly altered, 
and species that are dependent on these landscapes 
and habitats exhibit signs of decline, some severe; other 
areas, farther from the center of population, remain 
largely intact. 

management of biodiversity in King County
King County has two general goals for biodiversity:  
(1) Protection of existing elements of biodiversity, and 
(2) the restoration and recovery of elements that have 
been harmed by human interference. The accomplish-
ment of those goals depends on multiple approaches. 
King County’s biodiversity goals tend to be developed 
from the County’s own perspective and have not been 
consciously embedded in regional or national biodiver-
sity goals. The State of Washington is developing biodi-
versity objectives and the County will attempt to nest its 
biodiversity goals within the larger State effort. 

The County protects elements of biodiversity in two 
basic ways: through regulatory tools and through direct 
ownership and non-regulatory programs. There are 
four regulatory tools: the zoning code that establishes 

A native to the eastern 
half of North America, 
it is believed that the 
fragrant waterlily 
was introduced into 
Washington during 
the Alaska Pacific 
Yukon Exposition held 
in Seattle in the late 
1800s. Northwest 
property owners 
have introduced this 
non-native plant into 

many King County lakes. Left unmanaged, waterlilies will form dense 
mats that out-compete native plants, reduce water quality, alter 
predator-prey relationships in lakes, and reduce biodiversity and alter 
food webs.  Photo: Jennifer Vanderhoof.

King County’s Noxious Weed Control Program focuses on prevention, 
education and technical assistance to combat local noxious weeds. 
Here staff remove garden loosestrife along the Raging River. 
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acceptable land uses and three complementary develop-
ment ordinances.

The County zoning code is a potentially useful man-
agement tool for biodiversity protection, although it 
has been used only weakly for that purpose. The 
establishment of land uses that are compatible with the 
protection and recovery of biodiversity could be made 
more explicit but the current zoning still has some clear 
benefits for biodiversity. This benefit is a result of the 
intentional thinning of development intensity as one 
travels from the urban lowlands eastward toward the 
Cascade foothills. The gradient of development inten-
sity generally declines eastward, and native habitats 
remain in a land cover setting that is more conducive to 
their function. 

King County’s regulatory framework includes the Criti-
cal Areas Ordinance (CAO), Stormwater Ordinance 
(SO), and Clearing and Grading Ordinance (CGO). The 
CAO uses a buffer system to protect an array of envi-
ronmentally sensitive habitats: streams, wetlands, lakes, 
and certain wildlife habitats. Furthermore, the CAO 
also requires buffers on steep slopes, easily eroded areas 
and near river channel migration zones, among other 
sensitive areas. The Stormwater Ordinance prevents 
hydrological and water quality impacts by specifying 
the allowable discharge from newly developed areas 
into streams, lakes, and wetlands. This ordinance also 
specifies pollution controls based on best management 

Kanaskat Reach of the Green River. King County, with assistance from 
WRIA 9, has preserved almost 200 acres of this reach in the last five 
years for fish and wildlife habitat protection, and to facilitate future 
ecological restoration projects.  Photo: Josh Kahan.

practices. The Clearing and Grading Ordinance places 
limits on clearing, for new development. This CGO use 
a sliding scale of allowable clearing: as lot size increas-
es, the relative percentage of clearing allowed on a site 
declines.

The County also uses land acquisition and easement 
acquisition as tools for biodiversity protection although 
this has not always been the primary intent of the acqui-
sitions. In the last decade, however, programs have 
been developed that target lands expressly for their eco-
logical value—biodiversity among them. At this time, 
the County has some 2,428 hectares (6,000 acres) in its 
ecological lands inventory.
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sus was 1,737,034 (density of 315/km²). The population 
estimate from the 2005 census was 1,793,583 (a density 
of 325/km2). Thirty-nine (39) cities and towns lie within 
geographic King County; each is considered a separate, 
independent jurisdiction within its incorporated area. 
King County, the administrative body, has jurisdiction 
over all unincorporated areas within geographic King 
County.

Within this report, both King County, the government 
agency, and King County, the geographic area, are 
referred to. The geographic area contains unincorpo-
rated lands, over which the King County governments 
holds jurisdiction, and incorporated areas, over which 
local cities hold jurisdiction. When King County, the 
government, is referred to in abbreviation, it is anno-
tated with a capital C (the County), and when the land 
area is referred to, it is annotated with a small c (the 
county).

KINg COuNTY, WAshINgTON

King County is located in Washington State, which is in 
the northwest corner of the contiguous United States. 
King County is 5,977 km² in size (5,443 km² land and 534 
km² marine waters), and the population in the 2000 cen-
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1. ECOLOGY

1.1 DEFINING bIODIvERSITY IN KING COUNTY

Biodiversity is defined as the variety of living organisms considered at all 
levels, from genetic diversity through species, to higher taxonomic levels, 
and includes the variety of habitats, ecosystems, and landscapes in which 
the species are found.

Although this definition is an ecologically and evolutionarily appropriate 
definition for biodiversity, it does not truly reflect King County’s pragmatic 
approach to biodiversity. For the County, this generic definition is at once too 
broad and too specific to reflect the County’s protection and management 
of biodiversity. It is too broad in so far as it includes all species found here, 
regardless of their status as native or exotic—the County focus is mainly on 
species native to the region. Moreover, the definition contains more specific 
levels of biodiversity for which the County has no practical goals or objec-
tives; landscapes, ecosystems, and genetic diversity generally are not targets 
for rules and regulations, nor for most plans and programs (salmon recovery 
is a notable exception).

The Ecology section describes 
general ecological and biological 
aspects of biological diversity in 
King County. This description is not 
exhaustive; it does not attempt to 
include all aspects of biodiver-
sity as defined below. Rather, it is 
intended to introduce the reader 
to the variety of ecosystems, hab-
itats, and species present within 
the county. 
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Pacific ninebark, 
a native shrub, 
provides food and 
cover for many 
bird species. Photo: 
Jennifer Vanderhoof.

The County’s efforts tend to focus on specific habitats 
and habitat types (such as streams and wetlands, for 
example) that have been under imminent threat from 
land conversion and development. In some cases, pro-
tection has focused on particular attributes or elements 
of habitats such as nesting trees for specific species 
(such as Bald Eagles) and on particular species (and 
their habitats) of ecological or economic interest. Species 
of ecological interest are threatened and endangered 
species and some state sensitive animal species. Spe-
cies of economic interest include salmon and geoducks, 
which is a large bivalve mollusc. In the face of rapid 
land use change, and the fragmentation and habitat loss 
that has been a result, the County has employed a prag-
matic approach to biological conservation that targets 
mainly the variety of habitats and species native to the 
County; this approach to biodiversity is both practi-
cal and workable in such a developed landscape. The 
approach does not rely on an explicit definition of biodi-
versity, however. Rather, the approach (and the implicit 
definition) has developed from a somewhat fragmented 
and serial view of conservation driven by the effects of 
development, first on wetland habitats, then on stream 
and riparian habitats, and, most recently, on wildlife 
habitats and listed species. 

The County is attempting a more comprehensive 
approach to conservation beyond the eastern sub-
urban fringe, in the uplands and foothills leading to 
the Cascade Mountains. In those areas, the degree of 
fragmentation and transformation of the landscape 
is much less than in the urban/suburban areas to the 
west, making large-scale conservation of land possible. 
Through large land and easement purchases, consider-
able areas of the foothills landscape have been set aside 

for conservation and to promote the continuation of 
“working landscapes”, especially working forests. Still, 
the assumptions that these lands, kept in active forestry 
management, will provide a significant buffer for native 
biodiversity is untested. Even in these areas, protection 
is mainly afforded to particular habitat types—streams, 
ponds and lakes, and wetlands—within the working 
landscape. The role of the larger landscape in biodiver-
sity conservation has not been evaluated. Nevertheless, 
King County is attempting to develop a more compre-
hensive perspective on biodiversity and address all 
levels of biodiversity suggested by the scientific defini-
tion. 

1.2 ILLUSTRATING KING COUNTY’S 
bIODIvERSITY

Two maps illustrating different aspects of King Coun-
ty’s biodiversity are included as part of this report. 
However, depicting King County’s biodiversity visually 
presents a challenge: on one hand so much information 
is available that we were forced to be selective while 
not misrepresenting or omitting important features; on 
the other hand, many features (such as certain habitat 
types) that we consider critical to native biodiversity 
are not well mapped. Because King County covers such 
a large geographic area (nearly 6,000 square kilometres; 
2,300 square miles), two maps were created to depict 
the broad range of biodiversity that is found in our area.  
The ”Landscape Diversity Map” illustrates large-scale 
bioregional diversity based on the US Environmental 
Protection Agency’s  Level IV ecoregion divisions. This 
map also includes nine special features that range from 
various types of protected areas to the County’s wildlife 
habitat network. A second map, the ”Rare, Threatened, 
and Endangered Plant and Animal Species Map,” uses 
the same ecoregional divisions and illustrates the distri-
bution of the known rare, threatened, and endangered 
species found in the county. 
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Landscape Diversity map
The “Landscape Diversity” map (see pages 18 - 19) 
depicts the large bioregional landscapes of the County 
based on the USEPA Level III and IV Ecoregions (USEPA 
Ecoregions are the result of a nested biogeographical 
classification system that has been applied to all of 
North America. For a detailed description of the Ecore-
gion concept, see section 1.3). The County is divided 
into 9 Level IV ecoregions, nested within 3 larger Level 
III ecoregions. Each Level IV Ecoregion is depicted on 
the map by a separate color shading. Also included on 
this map are various federal, state, and local protected 
areas, management areas, preserves, and other ecologi-
cally important areas. 

Publicly owned lands in King County comprise a total 
of 2,566 square kilometres (991 square miles), which 
is 46.6 percent of the total land area. These lands are 
owned by the federal government, the state, the County, 
and by cities within the county. Not all these lands con-
tribute to biodiversity, however. For example, much of 
the lands owned by the U.S. Forest Service are managed 
for multiple use, including timber harvest. However, 
they also own and manage the two Wilderness Areas, 
which are depicted on the map. Another example of 
publicly owned lands not included on the map are the 
extensive state, County, and city park systems. A sub-
set of these lands are included and discussed below, 
but most are not on the map. Many of these parks do 
contribute to biodiversity at some level, whereas oth-
ers serve recreational purposes and contribute little (in 
some cases detract from) native species biodiversity. 

In addition to public lands, there are 445 hectares (1,100 
acres) of privately owned land which have been per-
manently protected through conservation easement 
purchase or donation. Another 38,000 hectares (94,000 
acres) are permanently protected from development as 
working forests. Land trusts and conservancy organiza-
tions own additional land and conservation easements 
(total acres are unknown) in King County. These lands 
are not depicted on the map but contribute to connectiv-
ity across the county. 

King County owns and manages over 10,000 hectares 
(24,710 acres) of Natural Resource Lands, including 
Ecological Lands (also called “Natural Areas”), multi-

use lands, and parks. Only the Ecological Lands are 
depicted on the map, although many of the multi-use 
lands and parks also contribute to the county’s biodi-
versity. The Ecological Lands are managed for their 
ecological value; however, they are also open to public 
access. Even these lands vary widely in their conserva-
tion value because of their position on the landscape, 
natural processes that are present, and how much they 
are impacted by development and human use. It is 
assumed that with time and active management and 
restoration, even those Ecological Lands that have been 
heavily impacted will eventually regain a natural state 
and contribute to the county’s biodiversity.

Washington State owns or manages many parks and 
other natural resource lands in the county. The natural 
resource lands include Natural Area Preserves (NAPs) 
and Natural Resource Conservation Areas (NRCAs), all 
of which are indicated on the Landscape Diversity map. 
Both of the state’s NAPs in King County are sphagnum 
bogs, which are very rare ecosystems in the region and 
contain rare and endangered plant and animal species. 
One of these two NAPs also includes a small strip of 
old-growth forest, which remains in King County only 
in relict stands. The NRCAs are managed to protect 
outstanding examples of native ecosystems, habitat 
for endangered, threatened and sensitive plants and 
animals, and scenic landscapes. There are three NRCAs 
in King County, and the most unique of these, Mount 
Si NRCA, contains steep, rugged and mountainous ter-
rain. Four mountain peaks are located within its bound-
aries ranging from 488 to 1,463 meters (1,600 to 4,800 
feet) in elevation. Mount Si NRCA supports a variety of 
wildlife including native mountain goats, cougar, black 
bear, and Peregrine falcons. This NRCA also safeguards 
unique geologic features, examples of old growth for-
ests, and sensitive plant species.

Although most state parks in King County are left off 
the Landscape Diversity map, Federation Forest State 
Park is included because it is the only state park in the 
county that was established primarily for habitat value 
– in this case, the old growth forest. Similarly, the Asahel 
Curtis Recreation Area, part of U.S. Forest Service land, 
includes one of the last stands of old-growth forest in 
the Snoqualmie Valley region.
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The spotted 
owl, a federally 
threatened and 
state endangered 
species, makes its 
home in old-growth 
forests of the Pacific 
Northwest. Relatively 
few spotted owl 
pairs remain in 
King County; their 

numbers have declined significantly as old-growth forest has been 
removed, and this decline makes the preservation of remaining old-
growth forest, such as that found on the Cedar River Watershed, even 
more important.

Photo: Jennifer Vanderhoof.

The Washington State Department of Fish and Wildlife 
(WDFW) sets aside certain areas of Puget Sound marine 
waters as Marine Protected Areas (MPAs) for the protec-
tion and preservation of species and habitat. There are 
six MPAs in King County’s marine waters, and all are 
open to limited harvest.

Two Wilderness Areas, the Alpine Lakes and the Henry 
M. Jackson, are owned and managed by the federal gov-
ernment, in this case the U.S. Forest Service. These wil-
derness areas were established to protect critical water-
sheds and naturally functioning “pristine” ecosystems 
as well as allow for regulated recreation. They contain 
some of the most rugged landscapes in the county and 
are dotted with numerous high-elevation lakes.

Also included on the Landscape Diversity map are 
Important Bird Areas (IBAs). An Important Bird Area 
is a terrestrial or aquatic site identified by the Audubon 
Society that provides essential habitat for one or more 
species of birds during breeding, wintering, or migra-
tion. The sites are considered to be essential to maintain-
ing naturally occurring populations of birds. There are 
two Important Bird Areas in King County: Quartermas-
ter Harbor in Puget Sound at Vashon-Maury Island and 
the Cedar River Watershed, which is the City of Seattle’s 
municipal watershed.

Quartermaster Harbor IBA provides large concentra-
tions of forage fish for an assemblage of wintering 
birds and abundant shellfish for wintering sea ducks. 
The Quartermaster Harbor Pacific herring stock is the 
largest spawning population in south Puget Sound, and 
the third largest in the entire region. The harbor is also 
a major spawning area for surf smelt. Together, these 
two fish species form an essential component of the 
food chain for aquatic birds. About 35 species of aquatic 
birds—about 3,000 individuals annually—use this site 
as a wintering area.

The primary value of the Cedar River Watershed IBA 
is its substantial amount of relatively undisturbed low-
elevation coniferous forest. It contains 5,670 hectares 
(12,927 acres) of old-growth forest, with some patches 
of trees as old as 850 years. The watershed acts as a de 
facto reserve, and is most significant from a conserva-
tion perspective because of the large amount of mature 

Western Hemlock forest. Over 100 breeding bird spe-
cies are present in the watershed. The site supports an 
assemblage of species associated with mature conifer-
ous forest, including Northern Goshawk, Marbled Mur-
relet, Northern Spotted Owl, Vaux’s Swift, and Pileated 
Woodpecker. Breeding Peregrine Falcons have also been 
confirmed. Twenty-five percent of the breeding Com-
mon Loons in Washington nest in the watershed. These 
nesting pairs typically produce the majority of the 
state’s fledgling loons on a yearly basis.

The Maury Island Environmental Aquatic Reserve, 
shown on the Landscape Diversity map, was estab-
lished for the conservation of several unique ecological 
features, including those of Quartermaster Harbor, an 
Important Bird Area described above. Additionally, 
the reserve includes the eastern shore of Maury Island, 
an area that supports a unique, uninterrupted drift 
cell (area of mud, sand, or gravel material moved in 
the nearshore zone by waves and currents) that con-
verges at Point Robinson with another drift cell along 
the northern shore of Maury Island. Long, relatively 
uninterrupted drift cells are becoming a rare occur-
rence in the central Puget Sound region. These physical 
features are critical for the maintenance and develop-
ment of accretional shore features. This drift cell feeds a 
minimally armored sand spit found at Point Robinson, 
which is also an increasingly uncommon occurrence 
within Puget Sound. Furthermore, the reserve is unique 
within the central Puget Sound sub-basin because it has 
a diverse set of habitats and species that include exten-
sive eelgrass beds, kelp beds, sand and mudflats, and 
herring, surf smelt, and sand lance spawning grounds.
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Natural features on the Landscape Diversity map include 
wetlands, rivers and large streams, and open water bod-
ies (lakes, ponds). Outside of the marine waters, the 
greatest species diversity tends to be around in wetland 
and riparian habitats. In addition to these wetland and 
aquatic areas, other areas with rare or unique species 
would be special habitats that in Western Washington 
include old-growth forest, talus slopes, cliffs, and caves. 
Where known, old-growth forests have been included 
on this map. Unfortunately, no comprehensive map of 
the other habitat features exists for King County. 

King County’s Wildlife Habitat Network is also includ-
ed on this map. This codified network is composed of 
contiguous vegetated corridors that are intended to 
link wildlife habitat with critical area buffers, priority 
habitats, trails, open space, and other areas to provide 
for wildlife movement, and to alleviate habitat frag-
mentation. County code (regulations and standards) 
states that the designated corridors shall maintain a 
width of 90 meters (300 feet) to the maximum extent 
practicable and not to be less than 45 meters (150 feet) 
at any point.

Rare, Threatened, and Endangered Plant and 
Animal Species map
The map entitled “Rare, Threatened, and Endan-
gered Animal and Plant Species” (see pages 24 - 25)  
includes all Federal and State listed threatened and 
endangered animal species known to be currently or 
historically regularly present and breeding in King 
County. Table 1 summarizes the species included 
on this map. Rare animal species included on this 
map were chosen because they meet two criteria:  
(1) they depend on habitat types that are representa-
tive of rare or threatened habitats in the county, and (2) 
some spatial data in natural (not man-made) habitats 
are known about them. King County’s Critical Areas 
Ordinance (see Section 2.2) establishes protection for 
the nesting/breeding locations of a longer list of spe-
cies, many of which potentially or possibly face decline 
because of loss of unique habitat features or habitat 
types. However, a lack of spatial data makes mapping 
those species impossible. Despite the absence of certain 
rare animal species from this map, we believe that, espe-
cially when used in combination with the Landscape 

Diversity map, it paints a picture of those areas and 
habitats in King County that are critical for the survival 
of our rarest and most threatened species. 

Rare plant species that are tracked by the Washington 
Natural Heritage Program are also included on this 
map. Twenty-six rare plant species that are tracked 
occur historically or presently in King County. Ten of 
these species are historical records, and the remainder 
are represented on the map. These 26 rare plant species 
in King County that are tracked by Washington Natural 
Heritage Program (WNHP) mostly depend on habitat 
types that are declining in quality or abundance in both 
the county as well as regionally. The majority of these 
rare species are found in wetlands (often sphagnum 
bogs) as well as along stream and lake edges. Nine of 
these 26 species are wetland obligates, meaning they are 
found almost always in wetlands. An additional 4 of the 
species are called “facultative wetland plants,” meaning 
they usually occur in wetlands. Therefore, half of the 
rare plants tracked by WNHP are wetland species, and 
many of these have hydrologic alterations (as a result of 
land development) as their greatest threat. 

Because fire is now suppressed in King County (and 
most places inhabited by people in the United States), 
our native lowland prairies and grasslands have nearly 
disappeared from the county. Three rare plant species 
(Golden Paintbrush [Castilleja levisecta], White Meconel-
la [Meconella oregano], and White-top Aster [Sericocarpus 
rigidus]) that depend on grassland habitat have as their 
greatest threat invasion by either Douglas-fir or by non-
native shrubby species. If fires still burned naturally, 
these shrubs and trees would not be able to grow and 
proliferate, and the grassland species, which evolved 
with fire regimes, would potentially still be present. 
Of these three species, two (Golden Paintbrush, White 
Meconella) may be extirpated from the county.

Three rare animal species are not included on this map 
because the only spatial data known for their breeding 
locations are in man-made structures: Townsend’s big-
eared bat, Purple Martin, and Vaux’s Swift. Townsend’s 
big-eared bat is a Federal species of Concern and State 
Candidate whose greatest threat is disturbance by 
humans of nursery colonies or hibernating colonies in 
caves and mines as well as vandalism. An additional 
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Table 1. Animal Species Included on Map of “Rare, Threatened, and Endangered Plant and Animal Species.”

map Element Reasons for Decline or Rare Status Presence in King County
State and 
Federal 
Status*

Explanation of 
map Data**

mAmmALS

Fisher  
Hunting, historically. Currently, lack of 
undisturbed, late-successional forest with 
rotting logs and cavities

Presumed extirpated. FCo, SE

GAP data, 
based on 1991 
landcover: 
“habitat in core 
zones.”

Grizzly Bear

Livestock depredation control, habitat 
deterioration, commercial trapping, 
unregulated hunting, and the perception that 
grizzlies threaten human life.

Extirpated. Most recent 
observation was single 
animal in 1989.

FT, SE

Gray Wolf

Intensive human settlement, loss of habitat, 
conflicts with domestic livestock, lack of 
understanding of the wolf’s ecology and 
habits, and superstition.

Populations extirpated; 
occasional individuals may 
wander in. Two mapped 
observations from1992 and 
2003.

FE, SE

Wolverine

Historic fur trapping, degraded habitat 
through timber harvesting, ski area 
construction, road construction, and general 
human disturbance.

Two observations, dated 
1983 and 2005, both near 
eastern county line at 
elevations over 4000 ft.

FCo, SC

Killer Whale 
(Orca)

Large historic declines in their main 
prey, salmon; heavy contamination with 
organochlorine pollutants, primarily PCBs 
and DDT residues; and whale watching 
activities. Past capture for aquarium display.

Use Puget Sound, including 
King County’s waters. FE, SE

All marine 
waters of 
King County 
are potential 
feeding and 
overwintering 
habitat.

bIRDS

Bald Eagle

Previously, eggshell thinning by DDT in 
mid-twentieth century. Current problems 
include loss of shoreline habitat, disturbance 
by humans, biocide contamination, and 
decreasing food supply.

Nesting habitat may 
be saturated around 
Puget Sound, including 
King County. Sound-
wide, carrying capacity 
is estimated at about 770 
nests.

FCo, ST 
PHS data: nests 
observed 1978 
- 2006.

Marbled 
Murrelet

Loss of old-growth forest to forestry 
practices.

Unknown number of pairs 
breeding in remnant old-
growth stands. Presumed 
extremely rare in King 
County.

FT, ST

PHS data: All 
observations 
shown, not just 
nests, dated 1993 
- 2005. Only 1 - 2 
nests are known 
currently.

Spotted Owl

Loss of old-growth forest to forestry practices, 
combined with habitat fragmentation by 
large highways and being out-competed by 
more aggressive Barred Owls.

Unknown number of pairs 
breeding in remnant old-
growth and mature forest 
stands.

FT, SE

PHS data: 
Observations of 
observed pairs 
only, 1983 - 1999.

Peregrine 
Falcon

Historically, nearly extirpated because 
of DDT. They are currently increasing in 
population.

Nests are either in Seattle 
on man-made structures or 
in NRCAs (see Landscape 
Diversity Map).

FCo, SS
PHS data: nests 
observed 1994 
- 2005.
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map Element Reasons for Decline or Rare Status Presence in King County
State and 
Federal 
Status*

Explanation of 
map Data**

Common 
Loon

Shoreline alteration and development, 
fluctuation of water levels during nesting 
(e.g., reservoir draw downs and filling), 
human disturbance in the vicinity of nesting 
areas (boat traffic), and encroachment by 
logging and road building.

Nests on water-supply 
reservoirs and a few small 
lakes, all with limited public 
access (no recreational 
boating or residential 
development). Some nests 
are on man-made floating 
structures.

SS
PHS data: nests 
observed 1984 
- 2003.

Northern 
Goshawk

Loss of habitat to development and short-
rotation timber operations.

All known nests in eastern 
half of county, all in Forest 
Production District.

FCo, SC
PHS data: nests 
observed 1990 
- 2000.

REPTILES AND AmPhIbIANS

Western Pond 
Turtle

Loss of nesting sites to development and 
non-native vegetation, predation by domestic 
pets, roadkill, damming, diverting, and 
polluting of waterways. Fragmentation of 
landscape has caused loss of access to upland 
nesting sites near aquatic habitat. 

Presumed extirpated. FCo, SE

PHS data, 3 
individual 
observations, 
1988 - 1992.

Tailed Frog

Increasing temperatures and sedimentation 
of many of the cold, clear mountain streams 
they require, as a result of logging, road 
building and other construction practices. 

Present in cold, higher-
elevation streams in the 
eastern third of King 
County.

FCo, SM PHS data 1989 
- 1998.

Larch 
Mountain 
Salamander

Loss of old growth forests and young naturally 
regenerated forests with remnant old growth 
features (such as large woody debris). 
Alteration or loss of talus slope habitats, 
including from logging, which changes 
microclimate and resources of talus slopes, 
and mining of talus for road construction.

Only a few remnant 
populations are still in King 
County: one in southeast 
King County and two other 
isolated populations in 
the vicinity of Snoqualmie 
Pass.

FCo, SS

PHS data 
from 1997 -
1998 surveys 
on private 
and Federal 
timberland.

FISh

Chinook 
Salmon

Habitat degradation, hatchery influences, 
and over-harvesting.

Wild fish present in historic 
watersheds, but in reduced 
extent and population 
size. In some instances, 
continued supplanting of 
hatchery fish, numbers may 
meet or exceed historic wild 
populations.

FT, SC Distribution data 
compiled by 
regional staff.

Bull Trout Habitat degradation and over-harvesting. 

Present in reduced numbers 
in all historic watersheds and 
Puget Sound. Populations 
may be increasing in some 
watersheds, but still not at 
historic levels.

FT, SC
Distribution data 
compiled by 
regional staff.

Steelhead
Habitat degradation, hatchery influences, 
over-harvesting,  and unfavorable ocean con-
ditions

Wild fish present in historic 
watersheds, but in reduced 
extent and population 
size.  Reduced life-history 
diversity in all watersheds.  
In some instances, the 
production  of hatchery fish 
has increased numbers to 
meet or exceed historic wild 
populations.

FT

Steelhead listed 
as Federally 
threatened in 
May 2007; data 
not yet added to 
map.
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Bald Eagle, a most 
regal bird and our 
national symbol, 
nests along many 
shorelines of King 
County. Photo: 
Jennifer Vanderhoof.

map Element Reasons for Decline or Rare Status Presence in King County
State and 
Federal 
Status*

Explanation of 
map Data**

INvERTEbRATES

Beller’s 
Ground 
Beetle

Loss of sphagnum bogs to logging and 
development. Climate change may present a 
future threat if bogs dry up.

Present in isolated 
sphagnum bogs; five 
observed occurrences in 
King County.

FCo, SC

PHS data for 
3 points (1979, 
1985); King 
County Bog 
Inventory data 
for 2 points 
(1997, 1998).

* FE: Federal Endangered; FT: Federal Threatened; FC: Federal Candidate; FCo: Federal Species of Concern; SE: State 
Endangered; ST: State Threatened; SC: State Candidate; SS: State Sensitive; SM: State Monitor.
** “GAP” is Washington Gap Analysis Program; “PHS” is Washington Department of Fish and Wildlife Priority Habitats and Species program.

threat is blockage of cave/mine entrances through 
collapse or human activities. Surveys have not been 
conducted in the county’s mines or caves, and the only 
mapped locations of nursery colonies are in old barns 
or houses. Purple Martins would no longer be present 
in King County or most of the region were it not for 
nesting gourds placed along marine and lake shorelines. 
This species is now wholly dependent on human inter-
vention for its survival in King County. Vaux’s Swift 
is a bird whose natural nesting habitat is hollow old-
growth trees. They occasionally use chimneys as well. 
They are a State Candidate species, and their numbers 
are reduced from pre-logging days as a direct result of 
loss of old-growth habitat. Currently the Breeding Bird 
Atlas reports them as probably nesting in scattered loca-
tions across King County, though the only confirmed, 
mapped sites are chimneys.

The Oregon Spotted Frog, a State Endangered and Fed-
eral Candidate species, is presumed extirpated from the 
county and is therefore not included on the map. This 
species has declined throughout is range primarily from 
effects of development (changes in water temperatures, 
water levels, and cover; polluted run-off), as well as 
the introduction of invasive species such as American 
bullfrogs, which are very difficult to eradicate once 
established. The Oregon spotted frog is the most aquatic 
of our native frog species. It prefers year-round shallow, 
slow moving waters with abundant emergent vegeta-
tion and a thick layer of dead and decaying vegetation 
on the bottom with water levels that do not fluctuate 
during breeding season. Because of these habitat prefer-
ences, their chances of naturally re-establishing healthy 
populations in King County are not high.

The western toad, a State Candidate species and Fed-
eral Species of Concern, is not included on the map 
because of a lack of spatial data. The Washington Herp 
Atlas shows records of the species in five scattered 
locations across the county between 1984 and 2004. 
They use a variety of habitats, including forested areas. 
Breeding waters are usually permanent and include 
wetlands, ponds, lakes, reservoir coves and the still-
water off-channel habitats of rivers. This species has 
experienced rapid population declines in Washington, 
including King County, and the reasons for the decline 
are unclear.

The Pileated Woodpecker, a State Candidate species, is 
not included on the map because spatial data for them 
is incomplete. They are confirmed nesters in scattered 
locations throughout the county. These birds prefer 
mature and old-growth forests for nesting although 
they can be found in younger mixed forests where 
hardwood snags are present. Pileated woodpeckers 
may be considered “ecological engineers” because they 
are the only species able to excavate large cavities in 
hard snags and decadent live trees, and a wide array 
of other bird and mammals species use their cavities. 
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Data Sources: Ecoregions from U.S. EPA; Rare plant data from 
Washington Natural Heritage Program; Terrestrial mammal 
habitat data from Washington Gap Analysis Program; Bird, 
Amphibian, and Reptile data from Washington Department of 
Fish and Wildlife Priority Habitats and Species (PHS) program; 
Beller’s Ground Beetle data combined PHS data and King County 
Bog Inventory data; Chinook Salmon and Bull Trout distributions 
compiled from King County salmon recovery efforts.

The information included on this map has been compiled from a variety of 
sources and is subject to change without notice. King County makes no 
representations or warranties, express or implied, as to accuracy, 
completeness, timeliness, or rights to the use of such information. King 
County shall not be liable for any general, special, indirect, incidental, or 
consequential damages including, but not limited to, lost revenues or lost 
profits resulting from the use or misuse of the information contained on 
this map. Any sale of this map or information on this map is prohibited 
except by written permission of King County.

Mapped distribution indicates salmonid 
species is present and is documented by a 
primary source. Sightings by secondary 
sources are not included on this map.
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representations or warranties, express or implied, as to accuracy, 
completeness, timeliness, or rights to the use of such information. King 
County shall not be liable for any general, special, indirect, incidental, or 
consequential damages including, but not limited to, lost revenues or lost 
profits resulting from the use or misuse of the information contained on 
this map. Any sale of this map or information on this map is prohibited 
except by written permission of King County.

Mapped distribution indicates salmonid 
species is present and is documented by a 
primary source. Sightings by secondary 
sources are not included on this map.
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For these reasons, they are also considered a keystone 
species.

Stellar sea lions were listed as threatened under the 
Endangered Species Act in 1990, but no critical habitat 
has been identified in King County or Puget Sound. 
Because they are only occasional visitors to our waters 
and they do not breed here, they are not included on 
the map. 

The pygmy whitefish is a State Sensitive species that 
spawns in cold fast-flowing mountain streams that flow 
into cool lakes, where they rear. Their only population 
in King County is in the Cedar River above Chester 
Morse Lake. Too little is known about this population to 
know how it is doing relative to pre-logging conditions. 
However, the vast majority of this watershed, which 
was historically logged, will no longer be logged, and 
as forest conditions mature, it is assumed the stream 
conditions will remain the same or improve, and likely 
the same will be true for pygmy whitefish.

The Olympic mudminnow is a State Sensitive species 
that is most often found in wetlands. King County is out 
of its range; however, this species has been documented 
in certain wetland ponds in the county, but it is thought 
that the presence of these individuals is the result of 
intentional introductions of the fish, and not because of 
a natural range extension.  

1.3 DESCRIbING ThE bIODIvERSITY OF KING 
COUNTY

In this section, we describe the social and geographical 
context, general condition, and attributes of biodiversity 
in King County based on the definition found in section 
1.1. This section includes a general history of settlement 
in King County, an estimation of the general health of 
biodiversity in the county, and a narrative that describes 
the diversity of landscapes (ecoregions), habitats, and 
species of the county. This narrative is not exhaustive: 
it does not include all species or habitats found in the 
county, nor does it provide a description of population 
or genetic diversity of the plants and animals found 
here—little is known about these levels of biodiversity 
in this region. We have attempted to touch upon as 
many aspects of native biodiversity as we have reliable 
information for; the level of detail varies across attri-
butes. Nevertheless, this section provides a useful and 
illuminating view of the sweep of biodiversity across 
the county and should serve as a point of departure for 
further investigations into the variety of King County’s 
ecosystems and their inhabitants. 

The Context for biodiversity in King County
Since the 1850s, Seattle and King County have grown 
from scattered settlements to an estimated population of 
1.8 million people. Most of this growth has occurred in 
the lowlands between the shores of Puget Sound and the 
foothills of the Cascade Mountains. Today, King County 
encompasses an urban/suburban area that stretches 
from the Sound to the Cascade foothills 40 kilometers 
(25 miles) to the east. The western Cascade slopes and 
foothills remain in timber production, mainly on private 
forest land, and two of the three major river valleys are 
mainly agricultural. Alpine areas are largely in road-
less or wilderness designations and are off limits to any 
development.

Over the last 150 years, the Euro-American inhabitants 
of King County have dramatically altered much of the 
landscape within the county’s boundaries. Although 
the Puget Sound region has been inhabited for several 
thousands of years, it had been visited by Europeans 
intermittently since about the mid-16th Century (Juan 
de Fuca), and explored by Vancouver in the late 1790s. 
Euro-American settlers arrived in King County in the 

Snags provide 
important habitat 
for woodpeckers. 
This snag has been 
heavily used by a 
pileated woodpecker, 
a species of concern 
in King County. 
Photo: Jennifer 
Vanderhoof.
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Western toad, 
a species of 
concern in King 
County, is a 
highly terrestrial 
amphibian; this 
one was spotted 
far upland of 
its breeding 
habitat. Photo: 
Jennifer 
Vanderhoof.

early 1850s with settlements at Alki Point and Seattle. 
Timber harvests then began in earnest (an 1840 estimate 
had put the forest resources of Washington at some 578 
billion board feet (1.8 billion meters) and had attracted 
much interest from eastern timber companies. Perhaps 
half of that was timber in Puget Sound); the first saw-
mills were operating by 1853. By 1900, the Puget Low-
land (including King County) and the lowland river val-
leys were being logged rapidly. One observer noted that 
the lands surrounding Puget Sound had been stripped 
of forests for at least 3.2 kilometres (2 miles) inland from 
the shore and for nearly 11 kilometers (7 miles) up the 
major river valleys by 1880. The Green River valley of 
King County was one of the first lowland valleys to 
be cut over using the new techniques of clear-cutting 
and patch cutting; the lower and middle valley for 48 
kilometers (30 miles) had been almost completely cut 
by 1920. 

The 1920s saw an overall decline in the local forest 
products industry as national markets grew smaller in 
post-war years and timber reserves were being deplet-
ed. Many mills in Seattle, on Lake Washington, and in 
the Snoqualmie, Sammamish, and Cedar River Valleys 
were bankrupt, passed into the hands of receivers and 
completely disappeared, along with a number of the 
communities that depended on the mills for payrolls. In 
King County the industry had been in serious decline 
ever since the end of World War I. 

Following a depression in the 1890s, the area was revi-
talized by the Klondike gold rush just before the turn 
of the 20th Century as Seattle became the hub for pros-
pectors heading north and for some who struck it rich 
on their way back from the Yukon. King County was 
gaining in population quite rapidly during this time, its 
population rising from 110,000 in 1900 to over 284,000 
by 1910. Even as the importance of the timber indus-
try in King County declined, agriculture was gaining 
prominence and King County farms, many located in 
the fertile valley of the Green River, were a mainstay of 
Washington State’s farm production. In fact, one area 
located in the lower Green Valley was known as the 
“lettuce capital of the world” in the 1920s and 1930s. In 
King County at least, the Great Depression of 1929 did 
not have so dramatic effect on the rural areas. 

The end of WW II saw a second wave of immigration to 
King County, and this time land development acceler-
ated in the uplands to the east of Seattle (the suburbs). 
Once again, lumber mills in the area had geared up 
for production during the war, and post-war suburban 
growth helped keep production going into the 1950s, but 
decline was inevitable, and only a few mills remained in 
King County by the 1970s. The Snoqualmie mill, one of 
the last facilities in the region capable of cutting large 
timbers, was closed in 1989.

Largely because of the pressures of an expanding 
population and the pace of land development, the 
preservation of open space and farmlands in King 
County became an issue in the 1970s. In 1979, voters 
overwhelmingly approved the King County Farm-
lands Preservation Bond issue.  Under this program, 
the first purchase of farmland development rights by 
the County took place in January 1984. Over US$ 50 
million in development rights were purchased at that 
time. That effort has been followed by other programs 
that preserve open space for parks and recreation and 
for ecological purposes. In 1989 King County voters 
approved a major open space bond issue that provided 
funds for the purchase of recreation and resource lands 
around King County. Additional monies since then 
have added to the growing public ownership of park-
lands, open spaces, wildlife habitats, and other resource 
lands. Among the public-private partnerships created to 
preserve the quality of life in the region was the Moun-
tains to Sound Greenway Trust, which is working to 
coordinate the preservation of scenic, cultural, natural, 
and economic resources along the Interstate 90 corridor 
from the Cascade Mountains to Puget Sound. Again in 
the late 1990s, an acquisition program focused on ripar-
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ian lands, the Waterways Program, added to the grow-
ing inventory of ecological lands in public ownership. 
King County continues to acquire several hundred acres 
of ecological lands per year, using salmon recovery 
funding, conservation futures, and a variety of other 
funding sources. To date, the County inventory of eco-
logical lands exceeds 2,428 hectares (6,000 acres).

General health/Condition of King County’s biodi-
versity
Because the time that has elapsed since Euro-American 
settlement has been relatively short, and because adja-
cent counties have not urbanized as quickly, certain ele-
ments of King County’s biodiversity have not suffered as 
dramatically as might be expected from the density and 
extent of observable landscape change within the popu-
lated areas of the county. Nevertheless, some attributes 
of landscape and habitat biodiversity have been grossly 
altered, probably irretrievably, and other attributes that 
are dependent on these landscapes are showing signs 
of decline. In general, biodiversity in King County can 
be characterized as moderately healthy, with both signs 
of further habitat and species declines as well as signs 
of potential recovery for other habitats and species. 
Although this is a decidedly mixed outlook, much of 
the damage to our landscapes and habitats may lie in 
the past, and there is cause for optimism as we strive to 
protect our remaining natural areas and retrieve some of 
the most imperilled species from the brink of extinction 
in King County. 

King County’s Ecoregions
In keeping with the definition of biodiversity used 
by King County, we have organized the discussion 
by dividing the county into marine, freshwater, and 
terrestrial landscapes using the USEPA Ecoregional 
scheme for the Pacific Northwest. Within each general 
ecoregional landscape, ecosystem types and habitats 
are noted and discussed separately. Within the marine 
landscape, for example, backshore, intertidal and shal-
low subtidal, deep subtidal, and riverine/sub-estua-
rine ecosystems are discussed; within the freshwater 
landscapes, wetland ecosystems, lake ecosystems, and 
river and stream ecosystems, are described; and within 
the terrestrial environment, lowlands, foothills and 
uplands, and alpine landscapes are described. 

Ecoregions provide a useful framework and background 
for the discussion of marine, freshwater, and terrestrial 
environs of the county. The discussion of ecoregions is 
based on U.S. Environmental Protection Agency (EPA) 
ecoregion conventions, which result in units similar to 
European biogeographical regions because they denote 
areas of general similarity in ecosystems.

EPA’s ecoregions have been mapped across the North 
American continent and are classified hierarchically 
into four levels of increasing complexity and detail. 
There are only 15 Level I ecoregions across the entire 
continent, and King County falls within 2 of these: 
Marine West Coast Forests and Northwestern Forested 
Mountains. There are 52 Level II ecoregions, and the 
two that occur across King County correspond identi-
cally with the Level I ecoregions: Marine West Coast 
Forest and Western Cordillera. Level III regions describe 
smaller ecological areas nested within level II regions. 
There are three Level III ecoregions in King County: 
Puget Lowlands, Cascades, and North Cascades. Level 
IV ecoregions describe an even finer scale of nested eco-
logical areas and allow locally defining characteristics 
to be identified and more specific management strate-
gies to be formulated for such local conditions. In King 
County, there are nine Level IV Ecoregions (see Table 2 
and Landscape Diversity Map). 

Each of King County’s Level IV ecoregions is discussed 
below in Level III groupings. Afterwards, we will spe-
cifically discuss the marine, terrestrial, and freshwater 
landscapes found in King County.

Clearcuts are not an uncommon sight in the Forest Production 
District.  Photo:  Jennifer Vanderhoof.
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Table 2. Level III and Level IV Ecoregions That Lie Within King 
County’s Geographic Boundaries.

LEvEL I I I LEvEL Iv
Puget 
Lowland

Eastern Puget Riverine Lowlands
Eastern Puget Uplands
Central Puget Lowland

North 
Cascades 

North Cascades Lowland Forests
North Cascades Highland Forests
North Cascades Subalpine/Alpine

Cascades
Western Cascades Lowlands and Valleys
Western Cascades Montane Highlands
Cascade Subalpine/Alpine

The Puget Lowland Ecoregion
The Puget Lowland Ecoregion of King County, includ-
ing its component Central Puget Lowland ecoregion, 
Eastern Puget Riverine Lowland ecoregion, and Eastern 
Puget Upland ecoregion, have undergone perhaps the 
greatest change since settlement, and this landscape is 
where biodiversity has declined the most. These ecore-
gions were the first to be logged, the first to be turned 
to agriculture, and have borne the brunt of encroaching 
settlement and urbanization. In the lowlands of King 
County, from the shores of Puget Sound to the uplands 
and foothills of the Cascades, the once-continuous for-
ests of Western hemlock, Western Redcedar, and Doug-
las-fir have largely been replaced with forest planta-
tions, farms and fields, cities, towns, and their suburbs. 
The remains of this ancient and great forest, where trees 
grew to 70 meters (230 feet) tall, 2 meters (6.6 feet) in 
diameter, and over 800 years old, are now found only in 
small, scattered reserves or in remnant groves, mostly in 
the foothills, and mostly in state or federal ownership. 
The scale of this loss is illustrated by the presence of 
two small “pioneer” groves within the City of Seattle, 
the only remaining lowland examples of this formerly 
dominant landscape in King County. 

Central Puget Lowland
Based on 2002 landcover 
data, approximately 710 
square kilometres (274 
square miles) of urban 
area lie in the county, and 
nearly all of it is in the 
Puget Lowlands. This 

entire Central Puget (CP) Lowland ecoregion, approxi-
mately 933 square kilometers (333 square miles), is now 
dominated by urban and suburban uses, criss-crossed 
by roads, and fragmented into patches of residential, 
commercial, and industrial uses. Little area has been 
spared the pressure of development. Few areas remain 
undeveloped along the mainland shoreline of King 
County; Elliott Bay, for example, is the main harbour 
and industrial area for Seattle. Virtually all the remain-
ing undeveloped marine shoreline in King County 
occurs on Vashon Island, approximately 4.5 kilometers 
(2.5 miles) offshore from the mainland. Yet even this 
area has no completely undisturbed shoreline remain-
ing. Lake Washington and Lake Sammamish, King 
County’s two largest lakes, lie within the CP lowlands; 
each has an extensively developed shoreline, and little 
native habitat remains intact amid retaining walls, bulk-
heads, docks, and lawns to the water’s edge. Even the 
lake levels have been adjusted downward as a result 
of canal construction and river diversions in 1906 and 
more recent adjudication of water levels to prevent resi-
dential flooding. 

Protection of biodiversity in King County occurs mainly 
at the habitat level through the use of restrictive regu-
lations and covenants within recent developments. 
Wetland and stream protection regulations specify buf-
fers and setbacks for these “critical areas” from devel-
opment activities and finished infrastructure; nesting 
trees and breeding sites of certain species of animals 
are also protected through regulation. Even as these 

Central Puget Lowland

Much of Vashon Island’s shoreline has been extensively altered. Docks 
are overwater structures that can have a major impact on shoreline 
processes and wildlife. 
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buffers have increased in width and breeding areas are 
protected, the greater landscape continues to fragment. 
The County has attempted to conserve animal popula-
tions against this fragmentation by connecting existing 
habitats using a codified Wildlife Habitat Network and 
by recognizing habitat “complexes” (currently only for 
wetland systems). However, until very recently, the use 
of landscape planning tools such as “SmartGrowth” 
(the densifying of existing population centers in an 
attempt to reduce urban sprawl), the transfer of devel-
opment rights from outlying lands to urban areas, and 
the outright purchase of land or development rights 
in forest areas has not been directed expressly at pre-
serving biodiversity. As a result, large-scale, landscape 
ecosystem biodiversity, as represented in the ecoregion 
discussion, has declined more dramatically than either 
habitat or species biodiversity, and many habitats, espe-
cially wetland, stream, and forest habitats, have been 
compromised by the effects of land use in the surround-
ing landscape. Few, if any, complete native landscapes 
remain in this lowland ecoregion. 

Eastern Puget Riverine Lowland 
Eastern Puget Riverine Lowlands

The major river valleys of 
King County within the 
Eastern Puget Riverine 
Lowland Ecoregion have 
undergone similar changes 
to the Central Puget Low-
land Ecoregion. This ecore-

gion comprises only about 291 square kilometres (112 
square miles) in King County but contains a wide vari-
ety of aquatic and terrestrial habitats and ecotones, and 
a rich complex of animal and plant communities. The 
rivers and streams of this ecoregion were, and still 
remain, the major spawning and rearing areas for the 
seven native species of Pacific Salmon and trout, and 
two species of char that occur in King County. Of this 
group, three species (Chinook salmon, steelhead and 
bull trout, a char) have been listed recently under the 
U.S. Endangered Species Act and are the subject of 
region-wide recovery efforts. Although these three spe-
cies have been the first listed, virtually all the salmon, 
trout, and char species (with the possible exception of 
Pink salmon) of King County have declined in abun-
dance and distribution over the last 100 years and the 
potential exists for further listings. More factors are at 

work in the salmon declines than landscape change and 
habitat degradation, however. Over-harvest and the 
overuse of hatchery programs have eroded genetic and 
life history diversity and migration barriers have 
reduced the distribution of salmon. The recovery pro-
grams for Chinook salmon address all these factors and 
progress is steady in changing past management 
regimes. 

Among the first area to be logged and turned to agri-
culture, this ecoregion would also be unrecognizable 
to the first explorers or to the 18th Century Native 
American inhabitants of King County. These valleys 
were once heavily forested by flood tolerant species 
such as western redcedar, black cottonwood and Sitka 
spruce; the largest trees in the county occurred in these 
fertile lowland valleys.  By about 1890, the valleys of the 
Green River and the lower Snoqualmie River had been 
extensively logged and converted to agriculture, which 
remains the dominant land use for the Snoqualmie. 
The lower Green has seen considerable urbanization 
with residential and commercial land uses replacing the 
agricultural areas over the past 25 years. With human 
land use eventually came a desire for protection from 
the regular floods that swept these rivers. A major flood 
control dam was completed on the Green River in 1963, 
and the lower river has an extensive levee system. In 
the Snoqualmie, agricultural use required only the con-
struction of revetments and a few levees but no major 
dam. Nevertheless, the floodplains in both systems have 
been grossly modified for crops and pastures, and the 
sloughs and oxbows, side channels and backwaters, 
along with the extensive riparian forests were mostly 
lost by 1950. 

Eastern Puget UplandsEastern Puget Uplands

The Eastern Puget 
Uplands, the area of 
moraine and rolling foot-
hills up to about 823 
meters (2,700 feet) above 
sea level (ASL), encom-
passes approximately 

1,307 square kilometers (467 square miles) and is con-
sidered an ecological transition zone from the Puget 
lowlands to the forests on the western slope of the Cas-
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cade Mountains. This ecoregion should also be consid-
ered a transition zone for land use as well because the 
intensity of settlement declines from west to east across 
the ecoregion. From its western edge, newly created cit-
ies and their suburbs gradually give way to farming 
areas, woodlots and forests, a few small towns and, 
finally, to the current forest production zone on the 
highlands and in the rising foothills. This area remains 
prominent in the production of forest products and 
includes extensive private forest lands, two state forests, 
and the western edge of federal forest lands. Working in 
concert with local conservation groups, it is in this area 
that much of the County’s land acquisition and protec-
tion is directed. This attention is both timely and war-
ranted as expanding local cities begin to include farm-
land within their growth boundaries and forest compa-
nies dispose of extensive forest holdings along the 
foothills. This area is probably experiencing the pres-
sure of an expanding King County population more 
than any other ecoregion. 

In the eastern reaches of this ecoregion many habitats 
and species can be found that were once common and 
even abundant throughout the lowlands to the west. 
Large wetland systems, nestled in morainal troughs or 
in the depressions of ancient kettle lakes, dot the land-
scape and small lakes and ponds can be found through-
out. Plant and animal species have either retreated to 
these areas as the landscape has been developed or are 
survivors of the past alterations of the landscape.  Herds 
of elk, once common in the lower river valleys and 
across the highlands have been pushed into the foothills 
and forests of the west slope; bobcats are encountered 
less and less in the interspersed forests and woodlands 
that remain. Black bear and cougar, now sharing their 
foothill habitats with more people, are seen in backyards 
and along trails (see Mammals discussion below).  

Like the Puget Lowland, the Eastern Puget Uplands 
have been altered considerably from their past condi-
tion. Although little irreversible change has occurred 
here, the landscape bears little resemblance to that first 
encountered by settlers. Mostly unbroken forest covered 
the land; these forests are similar to the lowlands, with 
the addition of a few tree species that were at the lower 
limit of their elevation range and a rare few that were 
holdovers from the glacial past. Douglas-fir, western 

redcedar, and some white pine were present in the low-
lands, and these species transitioned to a mix with some 
silver fir and noble fir upslope. Truly a transition zone, 
this area was probably rich in species and in complex 
forest habitats that differed because of slope exposure, 
soils, and fire history. A few remnants of the original 
forest are scattered throughout the eastern edge of this 
ecoregion. However, the forests that are present today 
are much less diverse in species, age, and size, which are 
characteristics of the vertical and horizontal complexity 
of mature stands. 

The North Cascades Ecoregion
From the Puget Ecoregion, we move upslope into the 
North Cascades Ecoregion and its three component 
Level IV ecoregions: North Cascade Lowland Forests, 
North Cascade Highland Forests, and the North Cas-
cades Subalpine/Alpine. Together, these ecoregions 
comprise approximately 1,838 square kilometers (656 
square miles) and extend from about 244 meters (800 
feet) ASL in the river bottoms to over 2,134 meters (7,000 
feet) at the Cascade crest. 

North Cascade Lowland Forests
North Cascades Lowland Forests

The North Cascade Low-
land Forests are the lowest 
(in elevation) extension of 
the Cascade Ecoregion and 
encompass the upslope 
valleys of King County’s 
major river systems: the 

Skykomish River Valley in the northeast, the Tolt River 
Valley in the north, and the three forks of the Snoqualm-
ie (North, Middle, and South) in eastern King County. 
Of these, the Skykomish forests penetrate farthest to the 
east, approaching within a few miles of the Cascade 
Crest. These are deeply cut valleys for the most part, 
and it is possible to traverse from the river bottom to 
subalpine heights on a single slope. In doing so, one 
would walk from lush forests of the river bottom 
through several plant communities in a relatively short 
horizontal distance. In the river bottoms, the lowland 
forests of western hemlock, western redcedar, and 
Douglas-fir were historically dominant—large trees 
with dense canopies that kept the river bottoms cool 
and moist. These forests were the focus of much logging 
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in the late 19th and early 20th centuries and had been 
mostly logged off by the end of WWI.  As logging 
operations ceased in these valleys, the lands were left to 
regenerate. These forests grow quickly in the valley bot-
toms but the new stands are little like the old and com-
plex forests that once stood here. Still, the new forests 
are gaining in age and structure as they are left to re-
grow or are newly managed for ecological benefits as 
well as commodity value. 

It is in this ecoregion that the relationship among 
forests, rivers, and Pacific Salmon reaches a zenith. 
The often closed canopy of the bottomland forests 
maintains a tunnel of cool air above the river, and the 
canopy helps keep waters cool; leaf and needle-fall are 
building materials for aquatic insects (some of which 
are dependent on the needles of particular species of 
conifer for their cases; one particular species of cad-
disfly has declined, for example, because the needles of 
Sitka Spruce are now in short supply). Aquatic insects 
are important food for young salmon. Trees that fall in 
rivers via windthrow and riverbank erosion provide 
cover, create complex habitats, and trap the gravels 
necessary for salmon spawning. In fact, in these rivers, 
this large woody debris (as it has come to be called) is a 
critical component of healthy salmon habitat. Much of 
the wood that finds its way to lower rivers and on into 
our coastal estuaries originates in this ecoregion and 
is delivered by floods to the lower reaches. The three 
forks of the Snoqualmie, however, lie above Snoqualmie 
Falls which is an impassable barrier to up-migrating 
Pacific salmon. These rivers still play an important role 
in moving nutrients, wood, and gravel into the lower 
mainstem river where salmon reside. Despite the his-
tory of logging, this ecoregion remains largely forested 
with regenerated stands and is slowly regaining basic 
ecological functions important to riparian and aquatic 
biodiversity. 

North Cascade Highland Forests North Cascades Highland Forests

The North Cascades High-
land Forest Ecoregion lies 
between 854 meters (2,800 
feet) ASL and approxi-
mately 1700 meters (5,600 
feet) and covers approxi-
mately 874 square kilome-

ters (312 square miles); ownership is dominated by the 
US Forest Service (the Mt. Baker-Snoqualmie National 
Forest), although there is considerable private land at 
the lower elevations of this ecoregion. This ecoregion is 
the heart of the Pacific Silver Fir (PSF) zone, and the 
namesake species may occur in almost monotypical 
stands at mid-elevations. In the upper reaches of this 
zone, Pacific Silver Fir often blends with Alaskan cedar, 
mountain hemlock, and even subalpine fir. This terrain 
is often the steepest and, coupled with deep snowfall, 
makes for severe snowpack instability on some western 
slopes. These areas are known as avalanche tracks and 
are easily seen as long, vertical strips of shrubs and 
other non-tree vegetation. The consistent and violent 
disturbance of avalanches has produced a distinct veg-
etation community that contrasts with the adjacent for-
ests. In the place of large conifers, dense thickets of 
shrub-like mountain alder, vine maple, and mountain 
maple, with flexible and bowed stems, dominate many 
of the tracks. But not all tracks have proven to be the 
same; the composition of the vegetation communities, 
though all shrubby and flexible to avalanche surges, 
tends to be related to the frequency of the avalanche 
disturbance: the greater the frequency of disturbance, 
the fewer conifers and the more mountain alder and 
other low shrubs. This pattern makes for considerable 
diversity amid the forest stands and the tracks are feed-
ing grounds for a variety of subalpine and highland 
animals. 

This ecoregion was one of the last remaining timber-
producing areas within King County until the late 
1970s. Finally, in 1989, the last mill capable of cutting 
old-growth size logs was closed.  With the growth of 
population in the lowlands to the west, the forest has 
lately become a major recreational destination. Forest 
production from this area is now mainly confined to 
private lands although some harvest occurs on state 
and federal lands. What remains of the forest outside 
the wilderness and roadless areas is mainly a forest with 
little structural diversity mostly of the same species and 
age in stands less than 50 to 75 years old. 
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North Cascades Subalpine/Alpine North Cascades Subalpine/Alpine

The North Cascade Sub-
alpine and Alpine Ecore-
gion extends from about 
854 meters (2,800 feet) 
ASL to almost 2,400 
meters (7,900 feet) ASL 
at Mt. Daniel, the high-

est point in King County. The dramatic landscapes of 
the North Cascade subalpine/alpine ecoregion of King 
County cover 452 square kilometres (161 square miles) 
and are the work of continental and alpine glaciers. This 
area comprises the least disturbed landscapes in the 
County. However, human influence and effect is present 
here too: old mining claims, most now abandoned or 
unworked, dot the alpine landscape, and the area is 
used heavily for recreation by the citizens of King 
County and Puget Sound. Most of the subalpine and 
alpine landscape is contained within two wilderness 
areas: the Alpine Lakes Wilderness in east central King 
County and the Henry M. Jackson Wilderness in the far 
northeast corner of the county. The Alpine Lakes Wil-
derness is a landscape of small mountain lakes nestled 
among the high rock peaks and timbered valleys of the 
region. Approximately 500 of these small lakes are 
found in King County. Over half of Washington State’s 
population lives within a one-hour drive of the Wilder-
ness. With nearly 150,000 visitors each year, the wilder-
ness areas have suffered considerable damage in all 
accessible areas. 

The Subalpine Ecoregion is dominated by mountain 
hemlock, which extends from the Pacific Silver Fir-
dominated zone to timberline, occasionally intermixed 
with Alaskan Cedar and scattered Pacific Silver Fir, 
and often set amid open subalpine meadows or “alpine 
parkland.” Heavy snowpack at this elevation often 
persists into mid to late-summer and suppresses the 
growth of trees except in a few scattered locations. 
These meadows come to be dominated by a mix of 
heathers (not true Old World heathers but related), 
mountain huckleberry, and sedges at higher elevations. 
These meadows often bear the brunt of heavy use by 
hikers. The steady use of informal trails through heather 
meadows degrades and eventually destroys plant cover. 
The ribbon of trail cuts deeper into the soil and is further 
aided by erosive forces of wind and snowmelt until the 

track is shin-deep. When the trails reach that point, they 
are often abandoned for a parallel track and the process 
begins again. Restoration of these meadows has become 
a constant activity of the Forest Service in recent years 
and many areas have been closed to foot traffic until the 
area is healed, a process that takes many years. 

An alert visitor to these meadows and parklands will 
see a variety of animals, some residents of the subalpine 
and others that travel from lower elevations to graze or 
hunt during the spring and summer. Among the more 
charismatic animals are elk, black-tail deer, black bear, 
and cougar; rarely seen, except by their tracks or other 
sign, are grey wolves and Grizzly bears, two species that 
are making a return to the Cascades after being eradi-
cated earlier in the century (see Mammals discussion 
below). Two avian species, both faithful indicators of 
this ecoregion, are Clark’s nutcracker and the gray jay. 
Ruffed grouse are common but rarely seen in the brushy 
areas, and goshawk and golden eagles hunt over the 
meadows.  Year-round residents of this ecoregion are 
rare because of the harsh winters, but one in particular 
typifies the close fit between habitat and inhabitant: the 
marmot is the most recognizable animal that is regularly 
encountered in this region. Both the hoary and the yel-
low-bellied marmot can be found throughout the North 
Cascades.

The summit of the Cascade rim is only a few hun-
dred feet above these meadows and parklands, and 
the boundary between subalpine and true alpine, the 
timberline, is often characterized by the presence of 
dwarfed conifers or krummholz, much as in the Alps and 
other mountain ranges of the world. Heather meadows 
can be expected in the wetter areas of these stony slopes, 
along with patches of black sedge, mountain heliotrope, 
and Alaskan spirea. On the uppermost alpine ridges, 
the terrain is stony (called fellfields in other parts of 
the world), plant cover is sparse, and only a few spe-
cies find footholds in this extreme habitat: sandworts, 
fleabanes, wild buckwheat, and saxifrages are the most 
conspicuous plants. Little has changed in this landscape 
since the large alpine glaciers departed from these 
ridges and slopes. 
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The Cascades Ecoregion
To the south of Interstate 90, the Cascade Mountains 
take on some characteristics quite distinct from the 
northern portion of the range. These southern moun-
tains are bedded mainly on volcanic rocks rather than 
the granitics that typify much of the northern North 
Cascades Region. Peaks along the crest are not so high, 
only reaching into the truly alpine at Blowout Mountain 
(1,732 meters; 5,680 feet) at the very eastern extreme 
of the upper Green River watershed. In King County, 
the Cascade Ecoregion includes the Western Cascade 
Lowlands and Valleys, the Western Cascades Montane 
Highlands, and the very limited Western Cascades Sub-
alpine/Alpine. 

Western Cascade Lowlands and Valleys 
Western Cascades Lowlands and Valleys

   In King County, the West-
ern Cascade Lowlands 
and Valleys ecoregion 
encompasses 666 square 
kilometers (238 square 
miles) and is dominated 
by three river systems: the 

Cedar River, which penetrates along the northern edge 
of the Cascade region; the Green River in the central 
portion; and the White River, which marks the bound-
ary between King County and Pierce County to the 
south. The ecoregion also extends to the northeast for 
approximately 25 kilometers (15 miles), along a broad, 
glacial meltwater-formed valley that penetrates the 
Puget Uplands. This valley links the Puget Lowlands to 
the Cascade Highlands. According to certain historical 
accounts, this “thumb” was a major corridor for both 
human and animal travelers between the two regions. 
Because of their proximity to Seattle and other settled 
areas of Central Puget Sound, these valleys were among 
the first to be logged and the first to be converted to 
agriculture in their lower reaches; logging and agricul-
ture continue here today. In the Duwamish-Green River 
Valley, for example, the first Euro-American settlers 
arrived in 1851; by 1853 a steam-powered sawmill was 
operating at the mouth of the Duwamish-Green river at 
Elliott Bay and by 1880, logging had extended into the 
upper watershed, some 97 kilometers (60 miles) from 
the bay. 

Between about 1910 and the end of WW I, the lower 
elevations of this ecoregion were cut almost completely 
and converted to agriculture. Flood control levees and 
revetments along the three major rivers aided this 
conversion. In 1948, the Mud Mountain Dam was com-
pleted on the White River. This was soon followed by 
Howard Hanson Dam on the Green in 1963. With the 
damaging floods controlled on these rivers, industry 
began to push aside agriculture in the lower valleys. 
Today, the ecoregion remains primarily in forestry pro-
duction compatible with the use of the major rivers as 
water supplies for the metropolitan area. In fact, virtu-
ally all of the ecoregion within the Cedar River Water-
shed is managed to assure the quality of Seattle’s water 
supply. A Habitat Conservation Plan developed for the 
36,600 hectare (90,500 acres) watershed in 2002 has an 
objective to “Eliminate timber harvest for commercial 
purposes to effectively create a watershed ecological 
reserve” and management is now focused on regaining 
the old forest structure. (The City of Seattle has commit-
ted to stop commercial logging in their 36,600-hectare 
(90,500-acre) municipal watershed). Even so, little of the 
native forest landscape remains, even in this protected 
area. The only other large old-growth stands occur in 
Federation Forest State Park in the upper White River 
Watershed. Despite these changes, cougar, black bear, 
elk and deer are all common residents of this ecoregion, 
even at its lowest elevations. 

Western Cascades Montane Highlands 
Western Cascades Montane Highlands

The Western Cascade 
Montane Highlands (612 
square kilometers; 219 
square miles) are also 
dominated by timber har-
vest. Most of the lands in 
this ecoregion are in pri-

vate ownership, except for the Cedar River Watershed 
and the Tacoma Watershed lands. A patchwork of 
clearcuts and reforested areas characterizes this land-
scape, and all but the steepest and most inaccessible 
areas are traversed by forest roads. This fragmentation 
has produced a forest cover that is predominantly in 
early to mid seral stages (less than 75 years old); less 
than 10 percent of the ecoregion is in a late seral stage 
(old growth). Many of the existing late seral forest 
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stands tend to be located in riparian areas of headwater 
streams or areas on very steep slopes. Much of the ripar-
ian corridor was harvested during the original timber 
harvest in the 1880s or burned in fires at the turn of the 
century. Currently, riparian vegetation along the main-
stem rivers (with the exception of the Cedar, where the 
riparian zone is being managed for large mature coni-
fers) is predominantly small to medium-sized decidu-
ous or mixed deciduous and coniferous stands. These 
vegetation communities are in sharp contrast to the size 
of the pre-harvest trees that once lined the streambanks. 
This patchwork of forest harvest has almost certainly 
altered the distribution and abundance of many forest 
dwelling birds and mammals. Although few historic 
records exist, the use of pre-logging forests by a variety 
of species, some now rare, has been suggested by a 
number of researchers. Among the species using these 
mid-elevation forests is the spotted owl, now listed 
under the U.S. Endangered Species Act. 

Western Cascades Subalpine/Alpine Cascade Subalpine/Alpine

The Western Cascades 
Subalpine/Alpine ecore-
gion occupies only about 
2.5 square kilometers (1 
square mile) in King 
County, mostly on the 
slopes of Blowout Moun-

tain (at 1,732 meters, 5,680 feet ASL). This area differs 
little from the subalpine areas of the North Cascades in 
vegetation and animal species. This small area of King 
County lies on the Pacific Crest Trail, the main north-
south recreational trail along the crest of the Cascade 
Range. 

Terrestrial habitats 
The terrestrial habitats of King County include distinc-
tive land-based vegetation communities found in the 
lowlands, highlands, and sub-alpine and alpine areas 
of the County. Although some of these habitat types 
are relatively undisturbed (especially in subalpine and 
alpine areas), many are the result of human induced 
changes in the landscape over the last one and a half 
centuries. The discussion that follows is, by necessity, 
quite general but highlights the salient characteristics of 

habitats found in rural, urban/suburban, and undevel-
oped areas of the County.

Lowlands and Foothills 
The history of land use in King County has produced a 
lowland and foothill landscape of bewildering variety. 
The once continuous forest of western hemlock, Doug-
las-fir, and redcedar has given way to a patchwork of 
lawns, parks, playgrounds, woodlots, greenbelts, old 
fields, croplands, tree farms, and remnant forests set 
amid a landscape of urban, suburban, rural, and com-
mercial uses, all joined and, at the same time, separated 
by a vast network of roads and communication cor-
ridors. Despite this apparent richness and variety of 
patches, this landscape is clearly human-dominated, 
and habitats for native species have generally been 
marginalized by the scale and pace of land conversion 
and resource extraction. This pattern is not, of course, 
unusual in the history of development. Even so, over 
the last 30 years, King County has made significant 
strides in protecting and preserving a variety of habitat 
types that are critical components of biodiversity. We 
will discuss the following terrestrial habitat types: for-
ests and woodlands; greenbelts, parks, and corridors; 
meadows, old fields, hedgerows, and shelterbelts; and 
riparian habitats.   

Forests and 
Woodlots
The large forest 
blocks within King 
County lie main-
ly in the foothills 
where logging is 
still the dominant 
land use; some of 
these lands are 
in private hands, 
some in state own-
ership, and some 
in County owner-
ship. Virtually all 
these lands have 
been harvested 
at least once, and 
the forests tend to 

Very little old-growth forest remains in 
King County. This stand is in a small park 
in a West Seattle neighborhood. Photo: 
Robert Fuerstenberg.
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be dominated by early to mid-successional stands of 
conifers, under 70 years old—many under 50. The few 
exceptions lie in small blocks of a few hundred acres 
at most and include two small stands (each less that 11 
hectares, 25 acres) of old growth forest in the City of 
Seattle, Federation State Forest, a 215-hectare (490-acre) 
grove of old growth in the White River valley of south-
eastern King County, 3 - 4 remnant stands in the Green 
River Valley, and a stand in the Mt. Si Natural Resource 
Conservation Area (see Landscape Diversity map). 
Most estimates put the total extent of virgin (uncut) 
old-growth lowland forest in King County at less than 
about 10 percent of the historic amount. Except for some 
“pioneer stands”, none of this forest occurs at elevations 
below 305 meters (1,000 feet). The best known examples 
of this historic forest are indicated by the tree symbols 
on the biodiversity map.

Forest management has taken a decidedly ecological 
turn in the last two decades and local public forest 
lands have begun to show the effects of this enlightened 
technique. Tiger Mountain State Forest in central King 
County and City of Seattle’s Municipal Cedar River 
Watershed  have worked diligently with local forest 
ecologists to shape their management toward recover-
ing old growth structure in their forests. The results 
have been encouraging: the forest are showing multiple 
layers of vegetation, a lush ground cover of mosses 
and ferns, greater diversity in age classes, and greater 
species diversity faster than expected. King County is 
attempting the same sort of management on its working 
forest lands and awaits the results in 20 to 30 years. 

These forests are exceptions to the general rule, how-
ever, and the most stands still harvested for commercial 
purposes are patch and block cuts where regaining 
ecologically sound forest structure is not an objective. 
These forests tend to be composed of many even-aged 
blocks with very high stem densities that are periodi-
cally thinned over the life of the stand. The harvest cycle 
may be as short as 35 years or as long as 70 in some 
cases; these forests tend to be almost monotypical where 
one or two species dominate the forest, and the forest 
floor may be almost devoid of a groundstory.  Forest 
edges are sharp and abrupt, patch size is small, and 
deep forest microclimates are largely absent. Animal 
diversity in these forests, especially avian diversity, is 

much lower than in the ecologically managed stands 
discussed above.    

Adjacent to the agricultural areas of the county, forests 
tend to be a mix of conifer and deciduous trees, remnants 
of more extensive stands that have been left to regener-
ate on their own. Most of these stands are small woodlot 
patches of a few 10s of acres (at most) that border fields 
or surround wetlands, or have regrown after fields were 
abandoned. Red alder, a pioneer species in cutover 
lands, and Douglas-fir dominate these forest patches, 
and the understory may be almost entirely composed 
of Himalayan blackberry, a non-native member of the 
genus Rubus that was brought to the Pacific Northwest 
with the first settlers. On the wetter lands of the val-
ley bottoms, small stands of black cottonwood dot the 
floodplains amid the fields. Many of these stands are 
regrowth that followed the first wave of clearing, but 
a few stands in the Snoqualmie valley are probably the 
progeny of the original trees and have attained girths 
approaching 1.2 meters (4 feet). These stands and other 
scattered along our major rivers provide important rest-
ing stations for neotropical migrant birds on their way 
to the northern boreal forests to breed. 

Closer to the urban fringe, many forest blocks lie 
within or surround residential subdivisions and are 
the remains of former tree farms converted to urban 
uses. Some of these forest stands are required to remain 
intact by County development codes and are termed 
“open space” tracts. These woodlands are kept in pro-
tective status in perpetuity, presumably managed by the 
associations that are established by the residents of the 
subdivision. More often, these early successional, mixed 
stands are neglected and are overtaken by invasive spe-
cies, many of which escape from the landscaping of the 
development. In addition, most open space forests asso-
ciated with subdivisions are relatively small, isolated 
from adjacent tracts by roads, and penetrated by both 
formal and informal trails that allow recreational use by 
local residents (but not by the wider public). 
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Greenbelts, Parks, and Corridors

Red alder, a deciduous species, often grows in disturbed areas such as 
along roadsides.

Despite the scale of development in the urban and sub-
urban areas, visitors to King County invariably remark 
on the number of trees that occur in the developed 
areas of the county. Once again, many of the remain-
ing stands are in greenbelts, urban separators, riparian 
buffers, and open space parks. These areas have been 
set aside by city and County codes or occur on steep 
slopes, or were enshrined in parks earlier in the centu-
ry. Nevertheless, these habitats are common and regu-
lar features of the urban/suburban landscape. Some of 
these vegetated features are remnants of stands planted 
by the farmers who were lately resident here and reflect 
species preferred by them or by conservation agents 
seeking to protect soil and water. Other stands are 
the remains of orchards or woodlots; still others were 
planted by the first urban dwellers some 30 years ago 
and are large and old enough that their origins are lost 
on the new residents. Some greenbelts and corridors 
protect steep slopes on hillsides or in ravines and have 
a wild look about them—these open spaces still retain 
many of the native species that once dominated the 
area, but they are also home to escapes such as English 
ivy and holly. Whatever their origins, those who live 
near these green spaces are highly protective of them, 
and many citizens have taken it upon themselves to 
laboriously remove the non-native invaders from these 
spaces. 

There are a few notable parks in this area that appear 
to be centers of high species diversity amid the urban 
landscape, at least for birds and small mammals. Cou-

gar Mountain Regional Wildland Park, a King County-
owned area, lies at the very edge of the urban area and 
is a kind of outpost of the Western Cascade Lowland 
Ecoregion. Almost 1,360 hectares (3,100 acres) in size, it 
is by far the largest park in the County system and com-
prises conifer stands, deciduous ravines and riparian 
areas, and mixed forest habitats. It is the first in a series 
of foothills that align from west to east into the Cascade 
Highlands. Next in line to the east is Squak Mountain 
State Natural Area, further east is West Tiger Mountain 
Natural Resource Conservation Area, and finally the 
Rattlesnake Mountain Scenic Area. This extensive cor-
ridor seems to provide a pathway for avian species to 
and from the highlands and gives Cougar Mountain a 
higher than expected richness of birds. This unantici-
pated richness suggests that Cougar Mountain may be a 
kind of biodiversity “hotspot” in the lowland landscape 
of King County.   

Meadows, Old Fields, Hedgerows, and Shelterbelts
 

Agriculture is a dominant land use in the river valleys of King County. 

Set amid the farmlands of King County that still occupy 
the Snoqualmie valley, the middle Green Valley, the 
White River valley, and the Enumclaw Plateau are 
many habitats that are artifacts of the agricultural use 
of this land, both past and present. Some resemble habi-
tats long altered—the meadows and old fields of the 
Enumclaw area in south King County are a facsimile 
of the unusual prairie habitats that dotted this upland 
in 1850. Others are the remains of land management 
activities from a bygone era—the aging shelterbelts and 
windbreaks of blue spruce, eastern juniper, Lombardy 
poplar, and white pine that still line a few farmsteads 
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or stand along lanes. Some—hedgerows—are accidents 
of marking fields with rough-cut posts that sprouted 
branches or are neglected fencerows of Nootka rose and 
elderberry. Many of these anthropogenic habitats have 
probably become substitutes for the native types that 
have been lost. 

In the river valleys, along the wet bottomlands, row-
crops gave way to pastureland for dairies that has, in 
turn, given way to abandoned fields. Some of these 
fields have reverted to shallow ponds and swampy 
meadows, with clumps of willow and red-osier dog-
wood on the margins. These habitats are stopovers 
for waterfowl and also harbor amphibians, prey for 
frequently seen Great Blue Herons. These wetlands are 
also the haunts of water shrews and meadow voles, 
and the Northern Harriers that hunt them. But they are 
also the habitats of many exotic species: nutria, Virginia 
opossum, and American bullfrogs, to name a few. Other, 
somewhat drier fields have become meadows dotted 
with shrubby pioneers such as elderberry and black 
hawthorn, or invading Scot’s broom. These habitats pro-
vide food and cover for ground-nesting birds, including 
Savannah Sparrows. 

Along the drier upland meadows and abandoned fields, 
Red-tailed Hawks can be seen perched on fence posts, 
telephone poles, and trees hunting for the abundant 
mice and voles that make these oldfields home. These 
abandoned fields are often overgrown with non-native 
thistles, and American Goldfinches can be seen flitting 
from patch to patch. 

Shelterbelts, also called windbreaks, can attract a diver-
sity of birds, especially if they are the only trees for some 
distance. In the open lands of the Enumclaw plateau, 
for example, windbreaks and the occasional woodlot 
account for considerable bird diversity and are impor-
tant nesting sites in the agricultural landscape.  

Hedgerows and fencerows, though small, provide food, 
shelter, and habitat to many species that use these 
“edge” habitats and give some measure of structural 
diversity to otherwise monotonous fields and pastures. 
Other habitats of these areas include field borders, 
roadsides (if they are left unsprayed), and the occasional 
abandoned stock pond. 

Subalpine and Alpine Areas

Alpine lakes are jewels in the mountains of King County, and many, such 
as Snow Lake (pictured here), are hiking destinations. Photo: Jennifer 
Vanderhoof.

Except for a very small area in the SE corner of the 
County, the subalpine and alpine habitats are located 
in the North Cascades Ecoregion that occupies the NE 
quarter of King County. This ecoregion is composed of 
steeply dissected valleys that rise precipitously to the 
subalpine (montane) forests, meadows, and parklands 
and, in a short distance more, to the alpine ridges and 
peaks of the Cascade Crest. The habitats that typify this 
high-elevation zone are among the most undisturbed 
habitats remaining in King County. 

For the purposes of this discussion, we separate the 
subalpine zone into three distinctive habitats: the mon-
tane forest, the subalpine parkland, and the subalpine 
meadow. The montane forest zone is characteristically 
an unbroken forest of mountain hemlock with isolated 
trees of Alaska cedar and Pacific Silver fir; however, 
on the western slopes of  King County’s mountains, 
the forests with Pacific Silver fir typically transitions 
directly into the subalpine parkland without passing 
through a hemlock forest. The Montane forest is the 
coolest and wettest of the forested zones in the Pacific 
Northwest. Annual precipitation is 163 to 284 centime-
ters (64 to 112 inches); snowfall is heavy (406 to 1,270 
centimeters; 160 to 500 inches), with a snowpack up to 
6.4 meters (21 feet) deep that persists into late summer. 
The dominant species, mountain hemlock, is a large tree 
for this elevation (1677 meters, 5,500 feet, and higher). It 
matures to 500  -  700 years of age and can be 38 meters 
(125 feet) tall and up to 2 meters (80 inches) in diameter. 
Understory plants in these hemlock forests will include 
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mountain huckleberry, mountain rhododendron, and 
bear grass (which is actually in the lily family). Bear 
grass is a tall plant with a spectacular creamy white 
bloom, which supports communities of insects in the 
spring. Typical animals of the montane zone are elk, 
black bear, cougar, and deer, all of which migrate here 
in summer for food and to breed and descend in winter 
to avoid snowpack. 

At the upper elevational limit of the montane zone, 
mountain hemlock forest gives way to the parkland 
zone, a habitat of shrub-herb meadows dotted with 
isolated patches of trees. In King County, this parkland 
habitat dominates the landscape just west of the moun-
tain crest from Snoqualmie Pass all the way to Sno-
homish County to the north (continuing all the way to 
Canada). Southward, this habitat type does not appear 
again until Mt. Rainier. Many ecologists familiar with 
the mountains of the world contend that this parkland 
habitat is unique on the planet, both for its extent and 
for its deep (gradual) transition between forest and 
open meadow. The shrub-herb layer of this habitat is 
mainly a blend of three species of New World heath-
ers and a dwarf shrub, mountain huckleberry; the tree 
islands generally consist of three conifers: mountain 
hemlock, subalpine fir, and Alaska cedar. Notably, this 
habitat is far from static and may even be somewhat 
transient, an accident of recent climatic history. In the 
early 1900s, subalpine fir and mountain hemlock began 
to invade the meadows, reaching a peak in the 1930s 
before dying back. Most alpine ecologists believe that a 
warmer, drier period from about the 1880s through the 
early 1930s promoted the invasion. Now, only scattered 
saplings, bleached and wind-worn, remain to remind 
us of this dramatic advance and retreat of vegetation. 
This invasion could occur again with warming trends 
attributable to climate change, and it may persist for far 
longer than the 40 - 50 years of the last invasion. 

At slightly higher elevations, especially on the wind-
ward faces of this zone, even the small islands of trees 
are no match for the conditions, and the open meadow 
zone dominates the slopes. Again, heathers and moun-
tain huckleberry may be the dominant ground cover, 
but in spring some meadows bloom with glacier lily 
(Erythronium grandiflorum�), avalanche lily (E. monta-

1. Scientific names are used when common names may cause 
confusion or misidentification. 

num), and springbeauty. Later in the summer, these 
same meadows boast white pasqueflower, mountain 
artemesias, alpine bistorts, and paintbrush. In the per-
sistent snowy places of these meadows, the black alpine 
sedge forms tenuous communities that appear and dis-
appear from year to year. Among the boulders and talus 
slopes of these meadows are the dens of yellow-bellied 
and hoary marmots, mammals and the only full time 
residents of this habitat. 

Above the timberline that marks the upper limit of the 
subalpine zone lies the alpine zone of the Cascades, a 
habitat of such severity that no trees can persist. The 
line that demarcates subalpine from alpine is often 
populated by krummholz, the species-nonspecific name 
for the dwarfed conifers that sprawl along the ground 
in the direction of the prevailing winds. In King County, 
the alpine zone is characterized by many low-growing 
herbs that extend upward from the subalpine zone: 
Alaska spirea (Luetkea pectinata), mountain heliotrope 
(Valeriana sitchensis), and the black sedge (Carex nigri-
cans) are common. A few other shrubby species also 
may be found here: common juniper, shrubby cinque-
foil, kinnikinnik, and snow willow (Salix nivalis). This 
last species, with its prostrate growth habit, is often a 
surprise in the alpine and its remarkable growth habit 
is more characteristic of willows commonly found in 
the far north. Nevertheless, this habit is not merely a 
growth variation within a species; snow willow is truly 
distinct species. In general, the species that characterize 
the alpine habitat of King County tend to be shared with 
the upper limits of the subalpine. 

Mountain goats are a fairly 
common mammal found in 
alpine areas.   
Photo: Jennifer Vanderhoof.
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Aquatic habitats
The aquatic habitats of King County include a variety of 
wetland types, large and small lakes, rivers and streams 
together with their riparian areas, and habitats of the 
marine waters of the County. The detail within each 
section below generally reflects the availability of infor-
mation about each habitat type. For example, whereas 
much is known about County wetlands and rivers, less 
information is available about alpine lakes and marine 
habitats. 

Wetland biodiversity in King County
Wetlands are recognized as critical ecosystems for biodi-
versity because of their disproportional use by wildlife 
and exceptional habitats for plants. It is their unique 
combination of shallow aquatic habitats and adjacent 
terrestrial conditions extending over a wide range 
of geomorphic and elevational settings that accounts 
for their ecological complexity and resultant richness. 
Because of their landscape setting, each wetland tends 
to exhibit unique habitat types and characteristic arrays 
of species adapted to idiosyncratic conditions, products 
of each wetland’s ecological and evolutionary history.

Types of Wetlands
Because of its size (6,000 square kilometers), variety of 
landforms, and diverse landscapes (marine to alpine), 
King County includes a large diversity of marine, 
estuarine, riverine, lacustrine and palustrine wetlands. 
Although not all wetlands have been discovered, the 
lowland portions of the county have been surveyed, 
first in 1983, and again in 1990, for the presence of 
wetlands and their hydrologic, vegetation and wildlife 
characteristics. Little similar work has been done for the 
foothill and alpine landscapes, however, and many wet-
lands remain undiscovered. In the most recent County 
wetland survey (1990), some 884 wetlands were sur-
veyed and mapped in the unincorporated areas of King 
County alone (unincorporated areas are those parts of 
the county not within cities or towns and not in Federal 
ownership). These wetlands comprise approximately 
8,800 hectares (20,000 acres) and are of several general 
types, listed in the table below.

Table 3. Types of Wetlands in King County, Including Quantity 
and Area.

Wetland system Number of 
wetlands

hectares (Acres)

Palustrine 836 5,507 (12, 556)
Lacustrine 18 419  (956)
Palustrine/lacustrine 17 473  (1,078)
Estuarine 13 1,074  (2,449)
Marine ~30 ~132 (~ 300)
       Total 884 8,789  (20,039)

Palustrine wetlands are also called emergent wetlands. 
Water is shallow and plants, mainly herbaceous, but 
including shrubs and some trees, grow up through the 
water. The following are types of palustrine wetlands:

Forested wetland: A forest floor of saturated, 
mucky soil. Trees found here might include alder, 
Sitka spruce, Oregon ash, and cottonwoods. 
Shrub/scrub wetland: Water saturated soil cov-
ered by dense shrubbery such as dogwood, cra-
bapple, salmonberry, and hardhack. 
Bogs and peatlands: A thick mat of sphagnum 
moss encircling or covering a small lake or pond 
containing cranberry, Labrador tea, and bog lau-
rel. Bogs were formed after glacial retreat in pot-
hole lakes; many have been around almost 10,000 
years.  
Wet meadow: Areas that often look like soggy 
pastures of grasses, rushes, and sedges.
Marsh: The classic, and most familiar, wetland 
type; shallow mix of open water and vegeta-
tion that includes cattails, pond lilies, sedges 
and rushes, and many other types of plant life. 
Marshes that occur along the marine coastline are 
salt marshes.

The most common type of wetland recorded in the 
inventory is the palustrine shrub-scrub type. This type 
is well-distributed throughout the urbanized lowlands 
of the county and may owe its current abundance to 
historical beaver activity and manipulations of these 
wetlands for agriculture. Forest practices, mining, and 
the effects of land development activities increased 
sediment and nutrient delivery to these shallow areas 
and sped the invasion of shrubby vegetation. These 
wetlands tend to be dominated by two or three shrub 
species, one of which—hardhack, or Spirea—can form 
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dense, almost impenetrable stands throughout the wet-
land. These wetlands may also have a ring of willow or 
red alder surrounding the wetland center. 

In our few, relatively undisturbed scrub-shrub wet-
lands, we find a greater richness of shrubs and small 
trees, even some areas of shallow, open water that 
provide habitat for herbaceous species, amphibians, 
birds and small mammals. American beaver are often 
present (see mammal discussion for how the American 
beaver significantly contributes to wetland complexity 
and biodiversity). In these wetlands, we may encounter 
typical small tree and shrub species including cascara, 
vine maple, crabapple, Oregon ash, red-osier dogwood, 
and devil’s club. Herbaceous species include veronica, 
watercress, smartweed, marsh speedwell, water parsley, 
skunk cabbage, and lady fern. 

Our most unique and sensitive palustrine wetland type 
is the bog or peatland. Of the total number of wetlands 
in lowland King County, 80 have been identified as bogs 
or peatlands. This type generally owes its existence to 
the retreat of glacial ice from the Puget lowland some 
10,000 to 12,000 years ago when blocks of ice broke from 
the glaciers and formed small kettle lakes in the recently 
revealed landscape. The combination of cool conditions, 
local hydrology, and acidic and organic soils, favored 
the growth of sphagnum mosses along the edges of 
these lakes. The sphagnum moss adds to the acidic 
conditions, further creating an environment that favors 
other low pH tolerant plants. A typical, well-developed 
bog in King County will have hummocks of sphagnum 
with wild cranberry and sundew growing in close asso-
ciation with Labrador tea, bog laurel and possibly a few 
stands of cotton grass. Older bogs also contain western 
hemlock and remnant western white pine, which is 
especially rare in King County. Many, if not most, of 
the peatlands identified in lowland King County have 
been substantially altered by peat mining and agricul-
ture over the past 150 years. Of the lowland peatlands, 
King’s Lake Bog (a state natural area), Queens Bog, 
Hylebos Bog, Laughing Jacobs Lake Bog, and the Para-
dise Lake Bog are our best examples of bogs. 

Lacustrine wetlands are those associated with the litto-
ral zones (the shallow) edges of lakes and ponds. These 
wetlands also have emergent vegetation such as bul-

rushes (Scirpus sp.). Riverine wetlands occur along the 
edges of rivers and streams, in sloughs and backwaters, 
and in abandoned bends and oxbows. Estuarine wet-
lands occur at the interface of marine waters with fresh-
waters, usually at river mouths, and have plant species 
adapted to periodic immersion by both freshwater and 
saltwater. Marine wetlands include saltwater-fring-
ing marshes and backshore wetlands. These wetlands 
typically have species adapted to the high salinities 
of marine and brackish waters. Many possess cellular 
mechanisms to rid their tissues of salt (such as saltgrass 
and pickleweed). Estuarine and marine wetlands are 
both discussed further in the Marine Habitats section.

Plant and Animal Diversity in King County Wetlands
During the County wetland inventories, observations 
were made of plants and animals encountered by the 
field crews. Although not all of these plants or animals 
are exclusive to wetland habitats, all have some associa-
tion with these habitats during their life history, and a 
few are, in fact, found only in wetlands. 

Eighteen tree species, both conifers and deciduous, 
were recorded from wetlands. Of these, the most com-
mon are red alder, willow, and black cottonwood. The 
rarest trees were lodgepole (shore) pine, western white 
pine and paper birch. Few invasive trees were noted in 
the inventory although it has been suggested that red 
alder now occupies more wetland area than it did before 

Open-water and bog wetlands are not as common as they were 
historically, as many have been filled for agriculture or other forms of 
development.  Photo: Jo Wilhelm.
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Euro-American settlement. Lodgepole pine and paper 
birch were found only in a handful of wetlands and may 
be relicts of a cooler northwest. 

Forty-two species of shrubs were noted, the most com-
mon of which are Douglas spirea, willow species, and 
salmonberry. The least common include three species of 
huckleberry (found mainly in peatlands), devil’s club, 
and cascara. Of these, cascara bark was often harvested 
for its laxative benefits and may help explain the spe-
cies’ present rarity. Several non-native species show 
up on the list, most notably evergreen blackberry and 
Himalayan blackberry, two of the most widespread 
invasives in all types of King County habitats.

Herbs accounted for 161 species observed but almost 
a third of these are non-native invasives. The invaders 
causing the most concern are reed canarygrass in wet 
meadows and shrub-scrub wetlands, purple loosestrife 
in shallow marshes, yellow iris along sluggish stream, 
pond, and lake margins, Eurasian water milfoil in 
lakes, and sargassum, Japanese eelgrass and Spartina 
in marine wetlands. Even some once-uncommon native 
plants have become somewhat invasive, especially in the 
disturbed landscapes of lowland King County. Cattail is 
one such aggressive species that has spread broadly in 
the disturbed landscape of urban King County.  

Over 100 species of birds were observed in wetlands 
during the inventory and, because the inventory was 
confined to the lowland region of the county, mid- and 
high-elevation species would undoubtedly increase 
this total when considering all wetlands. Ducks and 
geese accounted for 30 species, wading birds (herons 
and egrets) for 9 species, coots and grebes for 6 species, 
shorebirds for 5 species, with perching birds, raptors 

and seabirds making up most of the remaining spe-
cies. Among the more common and easily observed 
birds of King County wetlands are mallards, coots, 
Canada geese (many flocks, which are now year-round 
residents), red-winged blackbirds, great blue herons, 
and dark-eyed juncos; among the least common and 
unusual are loons (mostly winter salt-water visitors), 
wood ducks, American bittern, Virginia rail, green-
backed herons, and black-crowned night herons, black 
brant, and western grebes. This last species was once 
far more common in our winter estuarine waters. A few 
non-native bird species have been recorded from wet-
lands as well but do not seem to pose as great a threat 
to native biodiversity as invasive plants. Brown-headed 
cowbirds, European Starlings and House Sparrows, all 
widespread species, were commonly observed during 
the inventory. For more discussion of bird species, see 
the Wildlife section.

Thirty-five species of mammals have been recorded in 
King County wetlands: 14 species of rodents, 12 species 
of carnivores, 7 species of insectivores, and 2 species of 
herbivores. The most unexpected was the observation 
of a single masked shrew in 1988. This species is mainly 
distributed in the boreal forests far to the north of King 
County. Other rare species noted include beaver (once 
very common), muskrat, river otter, mountain lion (in 
an area of the foothills), and long tailed voles. Most 
common observations include deer mouse (most com-
mon), Trowbridge’s shrew, creeping vole, and raccoon.  

Fourteen species of amphibians have been recorded 
using King County wetlands. Although the richness 
of native amphibians is not great, wetlands in King 
County are used by a wide variety of amphibians. West-
ern toads, Pacific treefrogs, Northern red-legged frogs, 
Northwestern salamanders, long-toed salamanders, 
and rough-skinned newts were all historically common 
in various wetlands across the county. In more recent 
wetland studies between 1988 and 1995, the most com-
monly observed native species were Pacific treefrogs, 
Northern red-legged frogs, Northwestern salamanders, 
and long-toed salamanders; least common were rough 
skinned newts and western toads. One recorded spe-
cies, the Oregon spotted frog, was not observed dur-
ing that study and could be extinct in the county. One 
invasive species, the American bullfrog, has continued 

Labrador tea 
grows in boggy 
areas . Bogs are 
rare habitats 
in King County, 
and plant 
assemblages 
that grow in 
bogs are found 
nowhere else.
Photo: Jennifer 
Vanderhoof.
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extending its range since 1995 and is causing concern as 
a predator, competitor, and carrier of the highly lethal 
Chytridiomycosis pathogen as it disperses throughout 
the county. 

The most significant finding from our wetland surveys 
was that no single wetland or group of similar wetlands 
encompassed the diversity found among all wetlands. 
In fact, no single wetland exhibited more than approxi-
mately 65 percent of the total vegetation, amphibian, 
bird and small mammal biodiversity found among all 
wetlands. This finding indicates that each wetland is 
unique and is instrumental to maintaining the entire 
regional biodiversity. In general, the regional richness 
of wetland species in the county remains relatively high 
although a few species have been noted only sparingly 
in recent years. Interestingly, the greatest biodiversity 
for vegetation, amphibians, birds and small mammals 
has been identified at wetlands owing their more stable 
hydrology to active beavers and their dams. Invasive 
species tend to be more common in hydrologically dis-
turbed wetlands in the urban areas of King County and 
(native) species richness, for mammals and amphibians, 
in particular, tends to be lower in these same areas. 
Overall bird richness may have actually increased in 
some areas (attributable to the increase of generalist 
and exotic species) but the loss of more sensitive species 
has probably occurred as the landscape has been frag-
mented and disturbed. 

Cross-wetland diversity and within-wetland diversity 
seems to have declined over the last 150 years in the 
lowlands of the county as various stages of land devel-
opment transformed the forests. Land clearing began in 
the mid-1800s and was followed quickly by agriculture; 
urbanization in the outlying areas of the county during 
the last few decades has quickly altered the landscape 
surrounding wetlands and changed vegetation and 
hydrologic patterns that support wetland habitat diver-
sity and species richness. This pattern has not occurred 
in either the foothills or the alpine areas of the county. 
Therefore these wetlands are less disturbed. 

Lake Biodiversity in King County
The natural biodiversity of the lakes of King County 
is strongly influenced by geography. The county runs 
from the Cascade mountain crest to the shores of Puget 
Sound, covering all three different Level III ecoregions 
(Puget Lowland Ecoregion, North Cascade, and Cas-
cade). The geology, elevation, climate, and ecology in 
these three ecoregions are all different, and these dif-
ferences in environmental factors determine the natural 
biodiversity of the lakes and also influence the risks, 
vulnerability, and impacts to that biodiversity.

All of King County below 305 meters (1,000 feet) eleva-
tion is in the Puget Sound Lowland Ecoregion and has 
just over 1,000 lakes and ponds. Similar to the high 
mountain lakes, the lowland lakes were formed dur-
ing the last glaciation. Most of the smaller lakes are 
recessional outwash lakes, and the two largest lakes, 
Sammamish and Washington, are semi-fjord like lakes 
gouged out by the glacial advance. Most of these low-
land lakes are shallow and small with only 50 of them 
greater than 1 hectare (2.5 acres) in size and only 7 
greater than 100 hectares (247 acres). The Puget Sound 
ecoregion also has the highest density of human popu-
lation and development pressure in the State.

Mallard ducks are a 
common waterfowl 
in the region.  Photo:  
Laurel Preston.

Moss Lake is part of a bog wetland complex in King County’s Moss 
Lake Natural Area.   Photo: Jennifer Vanderhoof.
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Lake Washington is the largest lake in King County and 
the second largest lake in Washington, and it provides 
one of the most dramatic examples of human impacts 
on the biodiversity of lakes.  In 1916 a Ship Canal was 
opened between the Lake Washington (via its connec-
tion to Lake Union) and Puget Sound, and the plumbing 
of the lakes drainage system changed from discharging 
through the Black River at the southern end of the lake to 
discharging ten miles north though the Ship Canal and 
locks. These modifications decreased lake elevations 
by nine feet, changed flow patterns and the time water 
stays in the lake, and promoted shoreline development 
and industrial activity, particularly around Lake Union. 
The sediments in Lake Union have been degraded by 
these activities such that there is little benthic fauna left 
in the lake.  

The historic degradation of water quality in Lake 
Washington from increased population, development, 
and effluent discharge into the lake and the lake’s sub-
sequent recovery after the removal of sewage effluent 
is one of the best known examples of pollution and 
recovery of a large lake anywhere in the world. These 
and other modifications have had significant impacts 
on the biodiversity of Lake Washington. Some of the 
most dramatic and therefore best known impacts are 
the alteration of the phytoplankton population from an 
oligotrophic high-clarity low-productivity community, 
to a eutrophic high-productivity cyanobacteria-domi-
nated ‘Lake Stinko’ of local media fame, and back to the 
mesotrophic lake phytoplankton community enjoyed 
today. This phytoplankton shift resulting from human-
caused changes in nutrient loading in the lake resulted 
in documented modifications to the zooplankton and 
fish communities. 

Current research is focusing on how picoplankton and 
nanoplankton (the really little algae) determine how 
the lake’s ecosystem functions. Very little data exists 
on the current populations of these small plankton, but 
changes in the water quality over the past 100 years 
have probably had impacts on the biodiversity of these 
communities as well. How these changes translated 
into impacts on higher trophic levels and the overall 
biodiversity of the lake is impossible to determine with 
the data we now have, but it is a good assumption that 
impacts occurred.

On the other end of the size scale from nanoplankton, 
there have been numerous manipulations of the verte-
brate, invertebrate, and plant assemblages in the Puget 
Sound lowland lakes, even greater than introduction-
caused impacts in the alpine lakes. The current fish 
assemblage in Lake Washington has multiple estab-
lished populations of non-native fish species that were 
officially and unofficially introduced to the lakes by 
state agencies, anglers, and private citizens.  To name 
only a few, carp, perch, large and small mouth bass, 
weather loach, corbicula clams, red swamp crayfish, 
goldfish, neomycid shrimp, American bullfrogs, mute 
swans, nutria, Eurasian milfoil, elodea, and hydrilla are 
all non-native species with currently established popu-
lations in King County lakes. Every exotic species that 
is introduced into the native ecosystem has impacts and 
repercussions up and down the trophic ladder. Intro-
duced non-native species represent the greatest current 
threat to the biodiversity of King County lakes. It is 
assumed that new introductions will continue to occur 
and how they will impact our lakes is unknown. These 
impacts to the biodiversity of the lowland lakes is prob-
ably mediated by the size and productivity of the lakes, 
similar to what is observed in the alpine lakes, but here 
too additional studies needs to be conducted to gain a 
better understanding.

In the North Cascade and Cascade ecoregions, which 
together comprise the mountainous eastern half of 
King County, a majority of high alpine lakes appeared 
with the recession of the last glaciation around 13,000 

Canada geese are very common to Lake Washington.   Photo: Jennifer 
Vanderhoof.
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to 17,000 years ago. In the North Cascade portion of 
King County, north of Snoqualmie Pass, lies an area 
of lakes formed from glacial scouring. These lakes sit 
in rock basins, mostly between 1,000 metes (3,300 feet) 
and 1,830 metes (6,000 feet) in elevation. Some reside in 
steep-sided cirques where snow and ice accumulate to 
great depths and the lakes may remain frozen well into 
summer. These lakes tend to have the deep azure color 
characteristic of high alpine lakes. Other lakes occupy 
broader basins surrounded by alpine forest and mead-
ows. Two-thirds of the Alpines Lakes Wilderness is in 
King County, and 490 lakes are in the county’s portion 
alone. Of those, 193 are 4 hectares (10 acres) in size or 
larger. These areas were explored well before the turn of 
the 20th century as miners and railroad surveyors pen-
etrated the wilderness in search of ore and routes. Their 
trails have been adapted by hikers to gain access to the 
alpine areas after they were abandoned by miners.

As a result of the mountainous topography, elevation, 
and isolation, many of these lakes were not naturally 
colonized by fish after the glacial retreat. Instead, many 
species of amphibians and frogs found relative safety 
in these fishless lakes for breeding. By the early 20th 
Century, however, federal, state, and county agencies 
were stocking many of these wilderness lakes, includ-
ing the small high-elevation lakes, primarily with non-
native brook trout, rainbow trout, and cutthroat trout. 
Although the fish stocking of many of these lakes pro-
vided excellent recreational opportunities, the introduc-
tion of a top predator into an ecosystem where it did not 
co-evolve had significant impacts on the biodiversity of 
these alpine lakes. Many of these lakes have seen altera-
tions in the populations of macroinvertebrates and of 
native amphibians, such as the long-toed salamanders.  
Alterations at these trophic levels are assumed to create 
a cascading effect though the ecosystem of the lakes. 

How strong the impact of non-native fish introductions 
is on the native biodiversity appears to be dependant on 
the size and productivity of the lake, with the impacts 
apparently dampened in larger more productive lakes. 
What the thresholds for these effects are has not been 
clearly defined, nor is it known how quickly the bio-
diversity of these lakes can recover, or if recovery will 
occur after the removal on non-native fisheries. Cur-

rently, the impact of fish introductions into high lakes 
that did not have native fish populations is being stud-
ied, and stocking has been suspended in many of these 
lakes in the North Cascades National Park (outside of 
King County to the north).  The suspension of fish stock-
ing in lakes that did not have native populations is also 
being considered for the Alpine Lake Wilderness area in 
King County.  

Another threat to diversity is the impact to our lakes 
from global climate change.  We are already seeing some 
signals of local climate change in our lakes in modifica-
tion of the timing and duration of thermal stratification 
and in the reproductive cycles of zooplankton. What 
long term impacts these thermal modifications will have 
is not definitively known, but there is no debate that if 
temperature increase, the probability of maintaining, let 
alone recovering, our native salmonid runs will be in 
serious jeopardy. If our streams and the surface waters 
continue to warm, the cold bottom waters of lakes Sam-
mamish and Washington may provide a thermal refugia 
for cold water species, but only if we can protect water 
quality sufficiently to maintain adequate concentrations 
of dissolved oxygen. Low summer dissolved oxygen in 
Lake Sammamish and some of the smaller lakes that 
thermally stratify decreases the portion of these lakes 
capable of serving as thermal refugia. The low dis-
solved oxygen in the bottom of the lake is a result of 
the increased productivity in the lake as a response to 
non-point loading of nutrients and increased primary 
productivity. These problems makes the protection and 
the improvement of the water quality in these lakes as 
important as ever.  

Protection of the biodiversity of the lakes in King 
County depends on protecting the biodiversity of our 
local rivers, streams, and wetlands. This local effort will 
not be successful if it is not coupled with a broad-scale 
approach to correcting activities that decrease the bio-
diversity of these waterbodies. Reducing pollution and 
protecting water quality is a local and regional issue, 
and to succeed needs to be coupled with a global effort 
to control the spread of exotic species and address the 
impacts of global climate change.
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Rivers and Streams of King County
The diversity of streams in the county is a reflection 
of the diversity of its geography. From the small rivu-
lets that begin high in the Cascade Mountains, to the 
brooks that flow gently across the lowlands, to the five 
major rivers of the county, there are over 4,800 kilome-
ters (3,000 miles) of perennial streamcourses in King 
County. 

Despite the impressive total length, King County has no 
rivers that are longer than 150 kilometers (93 miles). For 
two of the rivers—the South Fork of the Skykomish and 
the White—only a portion of their length flows through 
King County. But geography has as much to say about 
river length as jurisdiction. The distance from the Cas-
cade Crest to the shores of Puget Sound is short and the 
valleys that carry the major rivers are glacially carved, 
narrow, and relatively straight. From north to south, the 
major rivers of the county (total length of the river is in 
parentheses) are: The South Fork of the Skykomish (51 
kilometers; 32 miles), the Snoqualmie (130 kilometers; 
81 miles), the Cedar (90 kilometers; 56 miles), the Green-
Duwamish (at 150 kilometers, 93 miles, the longest), 
and the White (122 kilometers; 76 miles). (See Land-
scape Diversity map for major rivers in King County.) 
Each of these has its headwaters in the Cascade Moun-
tains, where they tumble down the steep terrain from 
snowfields and glaciers through narrow, steep-walled 
canyons into low elevation glacier-carved valleys, and 
finally flow alone or as tributary into larger rivers, then 
into Puget Sound. Along this path from mountains to 
Sound, each watercourse picks up numerous tributar-
ies that drain the foothills and lowlands. A few small 
streams drain coastal lowland areas and empty directly 
into Puget Sound. 

South Fork Skykomish River 
The South Fork Skykomish River begins in the steep, 
heavily forested, deep-snow country of the Cascades 
near Thunder and Spark Plug Mountains in NE King 
County. The river flows generally west and northwest 
for about 32 miles (51 kilometers) to its confluence with 
the North Fork Skykomish River, in Snohomish County 
(the county directly north of King). The river is a part 
of the larger Snohomish River system that empties into 
Puget Sound at Everett, Washington. 

All along its 32-mile (51-kilometer) course, the South 
Fork river picks up numerous moderate-sized tributar-
ies, which are all important to the anadromous and resi-
dent salmon populations of this drainage. These include 
the Foss and Miller Rivers from the Alpine Lakes 
Wilderness from the south, the Beckler from the north, 
and Index and Money Creeks farther downstream. The 
South Fork and its major tributaries possess moun-
tain-stream characteristics: moderately steep gradients, 
extensive rock and cascade channel forms, with deep 
pools and clear, cold waters. Where the gradients are 
not as steep, the mainstem South Fork and its tributaries 
are the major spawning and rearing areas for Chinook 
salmon in the greater Snohomish watershed and are 
home to bull trout and Dolly Varden, chars of the genus 
Salvelinus. 

In its lower reaches, the South Fork flows through a 
deep, gravel-bedded valley typical of river valleys 
below the west slope of the Cascades. Here the river’s 
slope moderates and the stream takes on a more sinuous 
character. Gone are the bedrock cascades and chutes, 
and in their place are rapids and riffles of boulder and 
cobble. Steelhead and cutthroat trout make use of small 
pools of quiet water immediately downstream of these 
large blocks of stone. Occasional large jams of logs 
create low dams that slow the river’s flow and allow 
gravel to accumulate on the rough bed. These areas are 
the spawning sites for anadromous fishes. The jams 
also create most of the deep pool habitat found in the 
river by forcing the river to cut deeply into the bed and 
banks; these pools are refuge and rearing habitat for the 
offspring of the salmon. 

The South Fork Skykomish River flows north and out of 
King County near the community of Baring at the foot 
of the Cascades. Here it joins the North Fork Skykom-

White-tailed 
ptarmigan are an 
alpine species. 
Because they live 
and breed at such 
high elevations, they 
have few predators 
and are therefore not 
very skittish around 
people.   Photo:  
Jennifer Vanderhoof.
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ish to become the mainstem Skykomish River. From the 
forks, the Skykomish River flows another 48 kilometers 
(30 miles) to join the Snoqualmie River to become the 
Snohomish River near the town of Monroe in Snohom-
ish County. 

Snoqualmie River

The Snoqualmie River in spring. 

A companion river to the Skykomish system, the Sno-
qualmie River has its headwaters in the high and snowy 
Cascades as well. The Snoqualmie has its headwaters 
near Le Bohn Gap below the glaciers of Mt. Hinman. 
From there the river flows approximately 81 miles 
(130 kilometers), first as the Middle Fork, then as the 
mainstem Snoqualmie. The mainstem Snoqualmie then 
meets the Skykomish River to form the Snohomish 
River. Along the upper part of its route, the river picks 
up tributaries—the Taylor and the Pratt and two other 
forks, the North Fork Snoqualmie and the South Fork 
Snoqualmie—before dropping 82 meters (268 feet) over 
Snoqualmie Falls to the valley below. These upper rivers 
are steep and swift, and car-size boulders and bedrock 
ledges are common. In the occasional broad parts of the 
narrow upper valley, the river braids and slows, gravel 
beds form and pools deepen; these stretches are home 
only to resident cutthroat and introduced rainbow and 
brook trout. Snoqualmie Falls is a complete barrier to 
anadromous salmon upstream migration. Regular sug-
gestions are made to provide some sort of passage or 
transport for anadromous fish above the falls but no 
action has been taken. If this were to occur, the implica-
tions for native biodiversity in the upper watershed are 
likely to be significant. 

Below the falls, the character of the river changes dra-
matically from mountainous to lowland, and the river 
meanders slowly northwest across a broad, flat valley 
floor another 58 kilometers (36 miles) to its confluence 
with the Skykomish River. Across the valley floor, the 
river has extensive gravel bars and glides but very 
few deep pools. Along its valley length lie farms and 
fields, and much of this portion of the river is revetted  
(35 percent of the left bank and 30 percent of the right 
bank). Small amounts of large wood, so important to 
the formation of salmon habitat, can be found here, but 
not a single large jam occurs on the river. Like many 
other lowland rivers in King County, the jams were 
removed earlier in the century, sometimes for naviga-
tion, occasionally for firewood, most recently for flood 
control. Nevertheless, the mainstem is important habitat 
for populations of Chinook salmon, pink salmon, chum 
salmon, and steelhead. 

Along its lowland course, the river picks up several 
tributaries from the foothills along the river: Griffin 
Creek, the Tolt River, Harris Creek, and Cherry Creek 
from the north; the Raging River and Patterson Creek 
from the south. The major river tributaries tend to be 
relatively steep, but they still provide extensive habitat 
for Chinook, chum, and coho salmon. The lowland 
tributaries have lower gradients, and often their head-
waters are in large beaver ponds and wetlands in the 
uplands. The combination of gentle gradient and ponds 
provides excellent conditions for coho salmon. In fact, 
these lowland tributaries of the Snoqualmie produce 
more coho salmon in a single year than any other com-
parable system in the state of Washington.

Chinook  salmon are listed as “threatened” under the federal 
Endangered Species Act.  The largest species of salmon found in the 
Northwest, they are also commonly  known as king salmon.   
Photo:  Laurie Devereaux.
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Cedar River
The shortest river wholly contained within the county 
is the Cedar River. The Cedar begins as the North Fork 
Cedar at Lost Lake on the slopes of Meadow Mountain 
in east-central King County and flows approximately 
90 kilometers (56 miles) to Lake Washington in the low-
lands. Along its route, it passes through the moderately 
steep mountain terrain of the upper Cedar River water-
shed for about 23 kilometers (14 miles) until it reaches 
Chester Morse Lake, the storage reservoir for the water 
supply for the City of Seattle. Above Chester Morse 
Lake, the river has three main tributaries: the Rex River 
and the North and South Forks of the Cedar. The 9.7 to 
11.3 river kilometers (6 to 7 river miles) above the lake 
present excellent pool and riffle profiles as the slope of 
the channel moderates and the valley widens a bit. The 
streamside vegetation through this reach has improved 
greatly since the logging days of the early 20th Century. 
The City of Seattle is managing the watershed (and has 
been for the last 20+ years) for mature forest conditions 
and has developed a habitat conservation plan for the 
watershed that addresses terrestrial and aquatic ecosys-
tems and their inhabitants.

From the dam at the outlet of the reservoir, the river 
travels through a canyon-like reach for two miles. The 
channel gradient is steep here, with numerous falls and 
cascades and a boulder-dominated stream bottom. The 
valley walls recline a bit for the next 10 kilometers (4 
miles), but the valley remains narrow and steep-walled. 
The channel moderates and the streambed is rubble and 
large cobble with occasional rapids and deep pools. For 
the next 13 kilometers (8 miles)—until the Landsburg 
Diversion Dam—the valley alternately narrows and 
widens, the gradient moderates, and the streambed is 
mainly large gravels and rubble with many long, deep 
pools and broad gravel riffles. The streamside has refor-
ested well from old timber operations, and the forest is 
mixed conifer and deciduous. At the Landsburg Dam, 
water is diverted into a pipeline for transport to Seattle, 
approximately 35 kilometers (22 miles) downstream. 

From the diversion dam, the Cedar winds west and 
northwest through a shallow, narrow valley, through 
increasingly intense residential development, for about 
19 kilometers (12 miles) until the valley widens dra-
matically. The gradient is moderate through most of this 

reach—except for the steeper upper 1.6 - 3.2 kilometers 
(1 - 2 miles)—and occasional steep gravel walls occur 
throughout. These walls, some 150 feet high, are the 
primary sources of the spawning gravels for this section 
of the river, and the most intense spawning activity of 
the river is observed through this long reach. Chinook, 
coho, and abundant sockeye salmon spawn in the 
mainstem throughout. Taylor Creek and Rock Creek are 
small but important spawning streams in this reach. 

Below this section, the Cedar River winds westerly for 
11 kilometers (7 miles) to its confluence with the south-
ern end of Lake Washington. The valley is quite broad 
and flat, and intense residential development occupies 
the valley floor and the plateaus above the valley. Com-
mercial uses cover the valley floor over the last mile or 
so to the lake. Much of the riverbank in the last 4 miles 
has revetments to prevent the river from meandering 
and threatening homes and businesses; the entire south 
bank is a railroad embankment. A recent landslide in 
the lower half of this reach has formed some of the best 
salmon habitat in the lower river, and fishery agencies 
and County biologists are working together to protect 
the slide in its present condition. The river receives 
heavy recreational use throughout this reach and the 
reach above, and the logs and debris naturally deliv-
ered into the river may present barriers and sometimes 
be hazardous to boaters. Where the river exits its val-
ley, the Cedar is channelized for the last 3 kilometers 
(2 miles) or so to Lake Washington. This channel was 
constructed at the time the Cedar was diverted from its 
original confluence with the Green River; this diversion 

Sockeye salmon are the most common salmon species found in the 
Cedar River.  Photo: Ray Heller.
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occurred in 1916  to supply water for lock operation in 
the Lake Washington Ship Canal (for more information, 
see below). 

The Cedar River is home to several species of salmonids 
and, for its size, supports abundances that are among 
the greatest in the state. Sockeye salmon, once rare to 
potentially non-existent in the system, have reached 
upwards of 600,000 adults in recent strong years; coho 
salmon use almost all accessible tributaries in the Cedar, 
and chinook salmon spawn beneath the gravel walls 
of the middle reaches (chinook have not been as abun-
dant in recent years, however, and many scientists are 
concerned for their survival). One species—the pygmy 
whitefish—is found in King County only in Chester 
Morse Lake and the Cedar River above the lake. An iso-
lated population of bull trout also make use of the Cedar 
River and Rex River above Chester Morse Lake (see fish 
discussion in Section 1.3). 

Lowland Streams of the Lake Washington Watershed
In addition to the Cedar River, which flows into the 
southern end of Lake Washington, the larger Lake 
Washington Watershed also contains a number of low-
land streams that enter its northeastern tributary, the 
Sammamish River, and its companion lake, Lake Sam-
mamish, which lies immediately over a ridge to the east 
of Lake Washington (see Landscape Diversity map). 
These streams include: Issaquah Creek, which drains 
the foothills of Tiger and Taylor Mountains and enters 
Lake Sammamish at its southern end; Big Bear Creek, 
which drains the flatlands to the north of Lake Sam-
mamish and enters the Sammamish River just down-
stream of the lake; and Little Bear, North, and Swamp 
creeks, all lowland streams that enter the Sammamish 
River and typify the lowland streams of the county and, 
indeed, all of the Puget Lowland (see Riparian discus-
sion in Section 1.3). 

Issaquah Creek is somewhat of an exception to the low-
land stream type in King County because its headwater 
tributaries, Holder Creek and Carey Creek, rise on the 
western and northern slopes of Tiger Mountain at about 
460 meters (1,500 feet) elevation and flow swiftly down 
to the main valley floor. On the valley floor, Issaquah 
Creek possesses a shallow gradient and has the quintes-
sential pool/riffle character of highly productive coho 

salmon streams. During the mid 20th Century, this 
valley was lined with small farms and fields. However, 
the decline of agriculture in this valley has allowed the 
regrowth of a dense riparian zone of alder and young 
conifer. The upslope streams, Fifteenmile and Holder 
creeks, are small and steep with occasional cascades and 
falls that limits the upward migration of anadromous 
salmon, but resident cutthroat trout are found above 
many of the barriers. Genetic analysis suggests that 
these populations may have been isolated from their 
lowland kin for 7,000 to 9,000 years, probably as a result 
of the decline of the glacial meltwater flow from alpine 
glaciers far to the east. Issaquah Creek’s lowland valley, 
which is very broad and flat for the size of the pres-
ent stream, is a remnant of that glacial flow. The fishes 
found above the present-day falls may have found their 
way into these streams at that time. In addition to these 
native trout, Issaquah Creek has populations of chi-
nook, coho, steelhead, and sea-run cutthroat trout in its 
mainstem, and sockeye salmon in its East Fork. 

The lowermost reach passes through the City of Issaquah, 
where a State of Washington salmon hatchery is located. 
During the upstream migration of salmon in the fall 
and winter, the hatchery uses a shallow weir to divert 
chinook and coho salmon adults from the stream into 
holding ponds for use in an artificial propagation pro-
gram. The adult salmon are sorted, eggs are taken from 
the females and milt taken from the males. Any salmon 
that are in excess of the number required to satisfy the 
production goal are then released into the creek above 
the weir. Sockeye salmon, a species that are not propa-
gated in this hatchery, tend to migrate upriver about the 
same time as chinook; these fish are passed through the 
weir without diversion. 

Big Bear Creek is typical of the low-gradient, meander-
ing character of King County’s lowland creeks. Like 
the others, Big Bear Creek rises from a small head-
water lake and wetland that are set amid second- or 
third-growth forest in a watershed that is becoming 
increasingly urban. Big Bear Creek flows through many 
wetlands—old beaver ponds in its upper half—for 
about 19 kilometers (12 miles) to its confluence with 
the Sammamish River. Along its path, Big Bear Creek 
flows from headwater forests and wetlands, alongside a 
golf course, through an occasional subdivision, past old 
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farms and horse pastures, and, finally, through urban 
development before it enters the Sammamish river. 
Despite the urbanization and other development, the 
creek retains considerable habitat for salmon: Chinook, 
sockeye, coho, and cutthroat trout are found through-
out the stream, even into its uppermost reaches. Until 
recently, Big Bear Creek was the most productive stream 
for coho salmon in all of Puget Sound. Portions of the 
stream have some rather unusual inhabitants, including 
freshwater sponges and the largest populations of the 
western pearlshell mussel (Margaritifera falcata) remain-
ing in King County. 

Several streams occupy the lowlands to the west—Little 
Bear, Swamp, and North Creeks—and are quite similar 
in slope, morphology, and size to Big Bear, but their 
watersheds have experienced far more development 
than that of Big Bear. Nevertheless, coho salmon and 
cutthroat trout continue to find suitable habitats in these 
streams, and their presence is indicative of the resilience 
and tenacity of the family of salmonids. 

Green-Duwamish River
The Green-Duwamish River originates in the high Cas-
cades in the vicinity of Blowout Mountain and Snow-
shoe Butte, about 48 kilometers (30 miles) northeast 
of Mt. Rainier. From its headwaters, it flows approxi-
mately 150 kilometers (93 miles) to Puget Sound; it is 
the longest river in King County. For its uppermost 40 

kilometers (25 miles), the river flows through narrow 
steep-walled valleys and heavily forested terrain of the 
upper Green River watershed. The stream flow over 
waterfalls and steep cascades for its first 16 kilometers 
(10 miles) until it meets Sunday Creek, the main tribu-
tary in this landscape. From here for the next 24 kilome-
ters (15 miles), the valley widens and flattens, and dense 
stands of bottomland conifers and deciduous trees line 
the river. The valley walls are still steep and densely for-
ested; the area is used primarily as a watershed for the 
City of Tacoma’s water supply. Some clearcuts are evi-
dent on the valley slopes, but that activity has slowed 
in the last decade. 

Flowing through this rugged landscape, the Green 
River receives several tributaries: Friday Creek, Saw-
mill Creek, Champion Creek, Smay Creek, and Charlie 
Creek. 

At about river kilometer 109 (river mile 68), 40 kilo-
meters (25 miles) from the headwaters, the river enters 
Howard Hanson Reservoir, a flood control reservoir 
created by the US Army Corps of Engineers’ Howard 
A. Hanson Dam in Eagle Gorge at river kilometer 103.8 
(river mile 64.5). The North Fork of the Green River is 
the major tributary to the reservoir. Three miles below 
the storage dam, the City of Tacoma maintains a water 
supply diversion structure (Tacoma Headworks). This 
facility represents the present upper limit of access for 
anadromous fish in the Green River. 

Below Howard A. Hanson Dam and the Tacoma Head-
works, the river enters the Green River Gorge, a steep-
walled, forested canyon known for its whitewater. The 
river is moderately steep throughout the gorge, with 
plunges and drops among boulders and rock shelves. 
Much of the land in this area is owned by Washington 
State Parks, and King County has property holdings 
in the gorge as well. After 26 kilometers (16 miles), the 
Green River emerges into the broad river valley of the 
lowlands. From here the river meanders over a broad 
valley floor through an agricultural area with a few 
stands of deciduous and conifer trees lining the banks. 
Major lowland tributaries enter the Green River in this 
reach: Newaukum Creek, Crisp Creek, Burns Creek, 
and Soos Creek. Portions of the river are revetted here, 
but the County owns considerable land  where the river 

Cottage Lake 
Creek , a 
tributary to 
Bear Creek, 
is home to 
several salmon 
species as well 
as freshwater 
mussels.
Photo:  Ray 
Heller.
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is free to meander naturally across the valley floor: 
Metzler and O’Grady Parks contain some of the fin-
est river habitat features remaining in the Green River 
watershed. 

Downstream at about river kilometer 42 (river mile 26), 
the Green River enters the lowland urban area of King 
County. From here to the river’s mouth in Elliott Bay, 
the river has been extensively channelized and diked. 
In its lower 16 kilometers (10 miles), the Green River is 
called the Duwamish River and is surrounded by the 
industrial heart of King County. In this area, the river 
once received three major tributaries: the White River, 
the Cedar River, and the Black River. Each of these 
tributaries has been rechanneled out of the Green River 
system, and these diversions have reduced the normal 
river flow by a third. First, the White River was chan-
neled out of the Green in 1915, after a large flood in 1906 
deposited a log jam that forced the White south into the 
Stuck River, a tributary to the Puyallup River. After long 
and arduous negotiations, its flow was transferred per-
manently into the Stuck River and the Puyallup River 
to the south. The Cedar River was diverted out of the 
Green-Duwamish River and into Lake Washington in 
1916 to provide water to operate locks on the newly con-
structed Lake Washington Ship Canal. The opening of 
this same canal lowered Lake Washington by 2.4 meters 
(8 feet) and dried up the Black River, which was once 
the lake’s outlet to the Green-Duwamish River. 

No other river in King County has undergone the level 
of transformation that has characterized the Green River, 
and despite all these changes, salmon continue to return 
to spawn every year. After the closing of Howard A. 
Hanson Dam in 1963, salmon could no longer migrate 
into the upper watershed through Eagle Gorge. This 
area was once the major spawning ground for steelhead, 
and possibly for a spring run of Chinook salmon (there 
is some disagreement among experts on this question). 
At the present time, migrating salmon are stopped at the 
Tacoma Headworks. Juvenile Chinook from a hatchery 
program are trucked above the dam, however, to make 
use of the rearing capacity of the upper watershed (and 
this program explains the distribution of Chinook on 
the Rare, Threatened, and Endangered Species map). In 
a few years, as part of an enhanced water storage project 
undertaken by the Corps of Engineers and the City of 

Tacoma, a fish lift will be installed to pass adult salmon 
above the dam. In the meantime, Chinook continue to 
use the river below the dam for spawning and rear-
ing, especially the reach below the Green River Gorge 
downstream to the urban area. Chum salmon use this 
reach as well but mainly occupy the side channels of the 
middle Green. In recent odd-numbered years, a large 
population of pink salmon has established itself in the 
Green River to the surprise of many fishery biologists. 
This population was expected to reach nearly one mil-
lion in early 2007. 

The lowland tributaries of the Green River tend to be 
very low-gradient systems that flow along the valley 
floor (Burns and Crisp creeks, for example) or originate 
in the upland plateau to the south (Newaukum Creek). 
All the lowland tributaries have been affected by the 
agriculture use that has dominated the valley for over 
100 years. Portions of these streams have been channel-
ized, dredged, and re-directed along property lines and 
roadsides. Little of the native riparian habitat remains, 
even in the lower, wooded valley of Newaukum Creek. 
This reach remains forested but is dominated by decidu-
ous trees that have colonized the cutover areas. Nev-
ertheless, these streams are used by coho salmon and 
some steelhead, and many restoration actions are under-
way to regain lost habitat. In the lowermost reaches of 
the river, few streams remain above ground through 
the industrialized landscape. An exception is Hamm 
Creek, whose restoration became the personal crusade 
of one local resident for 20 years and has resulted in a 
much-restored stream amid the otherwise-industrial-
ized landscape. 

Howard Hanson Dam and reservoir on the Green River.
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The mouth of the Green-Duwamish River empties into 
Elliott Bay via the heavy industrial area of Seattle that 
was once the estuary of the river. Little of the estuary 
remains—about 11 hectares (28 acres) in a single small 
area near Kellogg Island in the lowermost river. Recent-
ly, the US Army Corps of Engineers and King County 
have been cooperating in projects to regain some of the 
lost estuarine habitat. 

White River
The White River is 122 kilometers (76 miles) long and 
has its headwaters on the northeastern slopes of Mt. 
Rainier from meltwater of the Emmons and Fryingpan 
glaciers. The river gets its name form the color of the 
glacial flour that is carried by the flow from its headwa-
ters. The river flows through Pierce County for about 
40 kilometers (25 miles) until the confluence with the 
Greenwater River. From this confluence downstream 
for approximately 51 kilometers (32 miles), the White 
River forms the southern boundary of King County. 
The uppermost reaches of the White River (in Pierce 
County) flow generally north through mountainous 
terrain, between steep, forested valley walls that rise 
quickly from the river’s edge to over 1,830 meters (6,000 
feet). The upper gradient of the White River is precipi-
tous, with many falls, cascades, and steep rapids, and a 
streambed composed of large boulder and bedrock. The 
major tributaries in this section are Huckleberry Creek, 
Silver Creek, and Fryingpan Creek.  

The gradient and terrain moderate somewhat near the 
community of Greenwater, where the White picks up 
the Greenwater River as a major tributary. From here, 
the river flows for about 35 kilometers (22 miles) west 
through an intermittently broad and narrow valley 
with steep, densely forested sideslopes. The stream bed 
maintains its mountain-like character throughout most 
of its length but some pool and riffle sections can be 
found where the valley broadens and the stream’s gra-
dient lowers. Just upstream of the town of Buckley, near 
river kilometer 48 (river mile 30) and 74 kilometers (46 
miles) from its headwaters, stands Mud Mountain Dam, 
a flood control dam completed in 1947 to control severe 
flooding in the lower Puyallup River valley. The river 
below the dam is a fast-flowing glacial stream with a 
boulder and rubble bed, and few areas are level enough 
to allow gravel accumulation. 

Five miles below the dam is a second structure, a 
diversion dam that for the past 100 years or so has 
shunted water off the river (to Lake Tapps, an artificially 
enlarged lake that is used as a reservoir) for power gen-
eration. For most of that time, the diversion reduced 
the flow dramatically in the 34 kilometers (21 miles) 
of the bypass reach. The diversion is no longer used 
to produce power; instead, some water is still diverted 
to maintain the artificial lake that is surrounded by 
residences and is used mainly for recreation. During the 
decades that flow was diverted for power production, 
the bypassed reach of the river often experienced flows 
that were a small percentage of the natural flow. In fact, 
a flow record from 1959 shows that the flow in one area 
of the bypass reach of the river reached almost zero dur-
ing one diversion episode. 

From the diversion dam downstream for about 19 
kilometers (12 miles), the White River flows through 
a relatively confined valley averaging 1.6 kilometer (1 
mile) in width with steep valley walls that rise abruptly 
to about 122 meters (400 feet). It remains turbid with 
glacial silts and is characterized by continuous braiding 
and channel splitting, an outcome of regular sediment 
flushes from Mud Mountain Dam and the variable flow 
regime imposed on the river. Negotiations are under-
way to address flow management issues in the hope of 
regaining some of the ecological function lost as a result 
of past river management. 

Lake Tapps is an artificially enlarged lake used as a reservoir for power 
generation in the White River watershed.
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At river kilometer 12.9 (river mile 8), the White River 
takes an abrupt turn to the south to follow the old Stuck 
River channel to its confluence with the Puyallup River. 
In 1914, a flood control project jointly carried out by 
King County and Pierce County diked off the White 
River channel and permanently redirected the flow of 
the White into the Stuck River and on into the Puyallup. 
In this lowermost reach, the White is completely diked 
and channelized to protect the adjacent farmland and 
industry from flood damage. 

Despite the modifications, several species of salmon 
use the White River for spawning and rearing. A run of 
Spring Chinook , the only spring-type population this 
far south in Puget Sound, still uses the upper White and 
its tributaries—Huckleberry Creek, the West Fork White, 
the Clearwater River, and the Greenwater River—for 
spawning and rearing. These fish are trapped at a facil-
ity near the diversion dam and hauled above Mud 
Mountain Dam, where they are released to continue 
their migration. A separate population of fall Chinook 
uses much of the lower White River, despite the glacial 
flour that colors the water. Likewise, coho salmon use 
much of the lower White and its upper tributaries for 
spawning, but the numbers in the upper watershed 
are fairly low given the steep and swift character of the 
upper tributaries. Pink salmon (whose numbers have 
increased recently), chum salmon, and steelhead also 
use the lower White River for spawning. 

Riparian habitats of the Lowlands, Foothills, and 
highlands

Riparian habitats are often characterized by particular 
trees and shrubs species that line the banks of most riv-
ers and streams in the lowlands and foothills of King 
County. These habitats tend to be used by a diversity 
of species out of proportion to the area represented by 
streamsides. Although riparian habitats occupy only 
about 2 percent of the landscape, they contain more 
species than the surrounding uplands. Over 50 percent 
of the wildlife species of Western Washington (birds, 
mammals, and herptiles) use riparian zones regularly. 
Some species like the Pacific giant salamander might 
be considered wholly dependent on riparian habitats 
because they breed in streamside forests and feed in 
the rivers and lakes bounded and protected by riparian 
habitats. In addition, riparian habitats provide critical 
functions to the aquatic habitats they bound: litter and 
insects for food, shade to moderate temperatures, large 
wood for instream habitat structure, and nutrient trans-
formation that influences water quality. In most cases, 
small streams historically were bounded directly by the 
forest stands through which they flowed; any true ripar-
ian habitats tended to lie along the very stream edge 
and be very narrow. Typical plants of this zone along 
small streams include salmonberry, Pacific ninebark, 
several willow species, and red alder. Alongside larger 
streams and rivers in King County, the riparian habitats 
were historically among the most complex habitats in 
the landscape. The dynamics of flow in Puget Sound 

Many of King County’s creeks have been channelized or otherwise 
constrained. Here a section of Griffin Creek flows in a relatively 
natural state. 
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rivers—floods and droughts—controlled the location, 
species recruitment and survival, and community com-
position of the riparian habitats. In a transect from river 
to upland, one could historically traverse willow breaks, 
newly sprouted cottonwoods, mature cottonwood, Ore-
gon ash, and Sitka spruce, each species closely associat-
ed with the flood regime of the river. Along the river, the 
communities became more complex as various patches 
responded to the dynamics of the river and to the work 
of beaver in the sloughs and side channels. Given this 
complex array of habitats, ages, and communities, it is 
no surprise that riparian habitats are often considered 
keystones of richness and diversity. 

Few examples of pre-settlement riparian habitats remain 
in the lowlands and foothills of King County. Most of 
the riparian habitats that now line our river and streams 
have been greatly simplified. The American beaver, an 
aptly named “ecosystem engineer,” is now relatively 
rare compared to pre-settlement times, and their handi-
work can no longer be found as easily (they are making 
a comeback in some places, however, and ecologists 
celebrate each evidence of a new beaver dam in the side 
channels of our rivers; for further discussion, see Mam-
mal section, page 64). Furthermore, the flow regimes of 
our large rivers have been largely regulated to reduce 
flooding and the damage to homes and businesses; 
the damage to the riparian ecosystem has increased, 
however, as the disturbances mainly responsible for 
the variety of plant communities have been eliminated. 
Our riparian habitats today are dominated by red alder, 
and occasional cottonwood stands, some older than 
the dams that now regulate the river. The fate of future 

stands often rests with volunteers and agencies that 
sponsor riparian planting events to reinvigorate the 
habitats that were once invigorated by floods. 

Despite the changes these lowland and foothill land-
scapes have undergone, the diversity of habitats sup-
ports a tremendous diversity of wildlife species. The 
high species richness is a function of the broad distribu-
tion of habitat types and the diversity of habitat types 
across the large area. However, these habitats are also 
prone to invasion by exotic species, both plants and 
animals, and are also the source of many non-native 
species that have invaded nearby native habitats. Often 
the species that occupy these habitats are either habitat 
generalists or species that are using the disturbed habi-
tats for feeding while nesting in less disturbed habitats 
nearby. Others are seasonal migrants using the habitats 
as resting stopovers or winter feeding areas. 

In the highlands and sub-alpine areas, riparian habi-
tats are generally much reduced as headwater streams 
are quite small and often flow steeply through narrow 
canyons and gorges. These streams are often bordered 
by vegetation characteristic of the adjacent terrestrial 
habitats.  In some low gradient areas, more extensive 
riparian habitats develop where beaver have dammed 
streams forming ponds or where small lakes interrupt 
the stream. The resulting pond and wetland systems 
provide complex habitats that support many species 
of birds, mammals, and amphibians. Distinctive plant 
types and communities may form in these wet areas and 
include saxifrage (Saxifraga sp.), willow-herb (Epilobium 
sp.), monkey flowers (Mimulus sp.), rein orchid (Habena-
ria sp.), and bluebells (Mertensia sp.). Where peaty soils 
form, sedges of the genus Carex, low shrubs of Labrador 
tea (Ledum) and bog laurel (Kalmia), and a few distinc-
tive herbs such as marsh marigold (Caltha leptosepala). 
arnica (Arnica sp.), and pedicularis (Pedicularis sp.) can 
be found. 

Puget Sound marine habitat within King County
King County contains four major marine habitats: back-
shore, intertidal and shallow subtidal, deep subtidal, 
and riverine/sub-estuarine. Descriptions of each of 
these habitats and the types of flora and fauna associ-
ated with them are provided below. Seagrass meadows form valuable habitat for fish and invertebrates in 

the nearshore. Photo: Randy Shuman.

080310_KCBioDiv_RPT.indd   56 4/1/08   3:46:03 PM



BIODIVERSITY REPORT | KING COUNTY | 2008 57

Backshore Habitat
The backshore is defined as that area of shoreline lying 
between terrestrial vegetation and the average high-
tide line, which is affected by waves only during severe 
storms.  Backshore areas support a variety of vegetation, 
dunegrass, for example, that are tolerant of salt spray 
and wind. This vegetation helps stabilize the shoreline 
so it does not erode away. Drift logs and other natural 
debris are deposited on the backshore over a large por-
tion of the King County shoreline. Over 100 species of 
marine and terrestrial insects alone are associated with 
the backshore, and many bird species, such as shore-
birds and swallows, forage on these insects.

Intertidal-Shallow Subtidal Habitat
Intertidal and shallow subtidal habitat includes rocky 
and soft bottom substrates that extend from the average 
high-tide line down to a depth where benthic aquatic 
plants are no longer found (i.e., the photic zone). Over 
150 species of benthic (attached to the bottom) marine 
plants have been documented in King County. 

Rockweed is a common species found in the upper 
elevations of rocky shorelines, and sea lettuce and the 
brown alga Laminaria dominate mid- and lower-inter-
tidal rocky areas. In several patchy areas, the shallow 
subtidal zone also contains kelp forests (Nereocyctis sp.), 
which provide important ecological functions, such as 
cover from predators and rearing habitat for species 
such as rockfish, crabs, and shrimp.  Seagrass (specifi-
cally, Zostera marina), one of the most important marine 
plants in Puget Sound, is common but intermittent 
along most of the shoreline. It stabilizes sediments and 
provides nursery area for young crabs, shrimp, and fish. 
There are continuous seagrass meadows along portions 
of Vashon Island and sections of the northern Puget 
Sound shoreline of King County in the subtidal zone.

Over 500 invertebrate species have been documented 
in King County intertidal/shallow subtidal habitat. 
The distribution of invertebrates is mainly related to 
substrate type. Geoducks (pronounced gooey-duk), the 
largest intertidal clam in the world, are found along 
most shorelines, as are other important commercial and 
recreational invertebrates such as Dungeness crabs and 
butter clams. 

More than 60 species of marine fish use intertidal and 
shallow subtidal habitat in King County.  This habitat 
is particularly important for juvenile Chinook and 
chum salmon and for three species of forage fish (surf 
smelt, sand lance, and Pacific herring). Surf smelt and 
sand lance spawning habitat occurs throughout King 
County’s intertidal and shallow subtidal habitat, but the 
only Pacific herring spawning site in King County is in 
Vashon Island’s Quartermaster Harbor.

Shorebirds and waterfowl, such as sandpipers, horned 
grebes, and great blue herons use intertidal and shallow 
subtidal habitats throughout King County to feed on 
vegetation and invertebrates. 

Deep Subtidal Habitat
Deep subtidal habitat extends from the photic zone 
down to the seabed; in Puget Sound this region extends 
downward to about 268 meters (879 feet) off of Point Jef-
ferson. The majority of King County’s portion of Puget 
Sound is the deep subtidal habitat. Plankton in this 
habitat provide the basis of the Puget Sound food web 
and generate nutrients and oxygen for other organisms. 
Plankton species are not well documented in Puget 
Sound.

Over 500 benthic and 50 pelagic invertebrates have been 
documented in King County’s deep subtidal habitats. 
Puget Sound, including King County, is home to the 
giant Pacific octopus, the largest octopus in the world, 
and to the giant acorn barnacle, the largest barnacle in 
the world. Other distinctive invertebrates in this habitat 
include the Puget Sound king crab and the commer-
cially important spot prawn.

Burrowing anemone 
are somewhat common 
in Elliott Bay and other 
nearshore waters of 
King County.
Photo:  Jennifer 
Vanderhoof.
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Over 150 species of marine fish use deep subtidals 
areas, including rockfish, adult forage fish, flatfish, 
and sharks. Several of the larger species, including 
the six-gill shark and wolf-eel, occur in King County 
waters. Commercially important marine fish include the 
salmon species, Pacific herring, and bottomfish, such as 
cod, pollock, and rockfish. Populations of Pacific hake, 
Pacific cod, walleye pollock, spiny dogfish, and several 
rockfish species have severely declined over the past 
twenty years because of over-harvesting, toxic contami-
nants, declines in prey resources, and changes in habitat 
quality.

Over 100 marine bird species are found in Puget Sound, 
and most of these species likely use King County 
marine waters at some point of the year. Some species 
are permanent residents, whereas others may be sum-
mer residents (breed), summer visitors (do not breed), 
winter visitors, or spring and fall migrants (for more 
information, see the discussion on birds in Section 
1.3). Many of the seabird and seaduck populations are 
declining to dangerously low levels, and since 1970, the 
total number of marine birds in the region has dropped 
by 47 percent. Possible causes of these dramatic declines 
include reduction of prey (especially forage fish), oil 
spills, contaminants, and disturbance to breeding areas.

Nine species of marine mammals have been document-
ed in King County waters. The Steller sea lion, harbor 
seal, and Dall’s porpoise may be seen year-round, 
whereas the California sea lion, gray whale, and killer 
whale are seasonal visitors. Humpback whales and 
minke whales are uncommon visitors in King County 
waters. One record of a sea otter exists for King County 
waters. Killer whales were recently listed as endangered 
because of population declines. Causes of decline are 
thought to include effects from toxic contaminants, the 
once-common practice of capture for aquarium display, 
declines in prey abundance, and stress from whale-
watching activities. 

Riverine/Sub-estuarine Habitat
Riverine/sub-estuarine habitat includes the area where 
rivers or streams meet Puget Sound, which  results in a 
mixture of salt and fresh water. Riverine and sub-estua-
rine habitats support a variety of species because of the 

complexity of habitat from the mixture of fresh and salt-
water. This habitat provides feeding and refuge areas 
for a variety of animals including crabs, shrimp, salmon, 
seaducks, shorebirds, and sea lions. There are two large 
riverine/sub-estuarine areas within King County: the 
Duwamish River estuary, which empties into Elliott Bay 
along the Seattle waterfront, and the outlet for the Lake 
Washington Ship Canal, which empties into Shilsole 
Bay. Both of these systems are important for migrating 
salmon. There are several other smaller sub-estuaries 
within King County. The Duwamish River sub-estuary 
has been highly modified since the late 1800s, when the 
river was straightened and armored along most of the 
shoreline to facilitate navigation and industry. The Lake 
Washington Ship Canal was created in the early 1900s to 
provide a navigational link between Lake Washington 
and Puget Sound. 

Historically there were large coastal wetland complexes 
(or salt marshes) throughout Puget Sound. The size 
distribution of these complexes has shifted downward 
over the past 150 years because of shoreline develop-
ment. The median size is about three-fifths the historical 
size. The Central Puget Sound area, where King County 
is located, has had the highest loss of wetland complex-
es, with less than 30 percent of the historic wetlands still 
remaining today. The largest tidal marshes within King 
County, located within the Duwamish River and Elliot 
Bay, were almost entirely filled and developed over the 
past 100 years. Of the remaining wetland complexes 
in King County, over 60 percent occur on Vashon and 
Maury Islands. Furthermore, the remaining 40 percent 
on the mainland shoreline have been highly altered, 
whereas the wetland complexes on the islands have not 
been as severely altered because of less development 
pressures.  

Submerged Aquatic Vegetation
There are only a few areas in Puget Sound with large 
tidal flats and huge expanses of seagrass beds, but 
because of the geology of the area these do not exist 
within King County. The Puget Sound shoreline in King 
County is dominated by relatively steep slopes, with a 
narrow shelf that was notched into by wave action as 
sea levels rose after the last glaciation. These shelves are 
relatively narrow, providing opportunities for patchy 
fringing seagrass beds (as opposed to large contiguous 
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beds). There is also a species of nonnative seagrass (Zos-
tera japonica) present on the shelves, though it generally 
grows at a higher intertidal height than the native sea-
grass (Z. marina). Although there are fringing seagrass 
beds throughout King County, there are currently fewer 
areas with kelp beds (primarily Laminaria and Nereocys-
tis); the majority occur along the shorelines of Vashon 
and Maury Islands. It is believed that the extent of kelp 
beds was much greater in the early 1900s. Sargassum, 
a nonnative algal species, is found throughout King 
County’s marine shoreline in patchy beds. Although it 
does have the ability to displace native brown algae, it 
has also been shown that it generally supports a more 
species rich fauna community than the native brown 
algae.

Sediment Processes
Approximately 70 percent of the marine shoreline with-
in King County has been armored or bulkheaded. These 
alterations have had a significant negative impact on the 
sediment delivery and transport processes. This armor-
ing has caused the loss of 64 percent of all the eroding 
bluff sediment sources within King County. There has 
been a similar loss of accretion beaches, with almost 50 
percent being lost, with a large portion of the remaining 
beaches being heavily altered by development. These 
impacts are more focused along the mainland shore-
lines, especially the northern half. The most intact shore-
lines are found along the southern most portions of the 
county and along Vashon and Maury Islands.

King County’s birds, mammals, herptiles, and 
Fishes
Animal species have been mentioned in each of the 
discussions above. Table 4 summarizes the numbers of 
vertebrate animal species in the county, as well as the 
vascular plant species. This section provides a more 
in-depth discussion of the birds, mammals, herptiles 
(amphibians and reptiles), and inland and marine fishes 
in King County. 

birds
The King County Breeding Bird Atlas, which was com-
pleted between 1987 and 2000, reports that 164 bird spe-
cies are confirmed (135), probable (15), or possible (14) 

breeders in the county. The distribution and abundance 
of these species has shifted over the past 150 years as a 
result of many factors, the most significant of which has 
been the impacts of logging and subsequent develop-
ment. Table 4 indicates some of the changes that have 
occurred in bird populations in King County since the 
period of Euro-American settlement.

Some of the species in this table, as well as some others 
that are not listed on the table, have undergone popula-
tion increases and decreases over the past 150 years as 
a result of the succession of logging and subsequent 
change of the cleared lands to agriculture, to rural and 
urban development, and even back to forest. The land-
scape continues to change, and as a result, bird popula-
tions will continue to change. Generally speaking, the 
bird species that have increased are those that can adapt 
to human presence and habitation (Mallard and Ameri-
can Crow, for example), and those that do best with 
edge habitat and fragmented landscapes. Red-tailed 
hawks are a perfect example of the latter: their numbers 
have increased regionally and nationally because of 
the mosaic of forest and open area they prefer. White-
crowned Sparrows (and likely Bushtits as well) have 
increased in King County because of the increase of 
mosaic of shrubby habitat and open spaces. 

The Common Nighthawk is another species whose 
population trends have changed dramatically over the 
past 150 years. Prior to Euro-American settlement, they 
were restricted to breeding on gravel bars exposed by 
rivers declining in level during the spring or perhaps 
in clearings caused by natural fires. They increased 
in numbers when forests were cleared and they took 
advantage of the open areas. But with development and 
reforestation, they have declined again. However, the 
rate of their population decline in King County seems 
inconsistent with the recent changes in the landscape, 

Double-crested cormorants 
are frequently seen on 
pilings along King County 
shorelines.
Photo: Jennifer Vanderhoof.
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Table 4. Number of Vertebrate Animals and Vascular Plants Known to Occur in King County.

Species Group Number of Species Qualifier
Birds1 221 (5 introduced) breeding and non-breeding; common, 

uncommon, or usually seen on an annual 
basis 

Mammals2 69 (8 introduced) Breeding species. Gap Analysis makes the 
assumption that if all vegetation types are 
adequately represented in biodiversity 
management areas, then most plant and 
animal species will also be adequately 
represented.

Amphibians3 12 (1 introduced)

Reptiles3 8 (2 introduced)

Freshwater Fish3 50 (20 introduced) Present all or part of the year

Vascular Plants4 1249 (383 introduced) Native

Table 5. Bird Population Changes in King County Over the Past �50 Years.

Non-native birds 
Now Naturalized:

Native birds Now more Abundant and/
or Widespread Than 150 Years Ago:

Native birds Now Less Abundant and/
or Widespread Than 150 Years Ago:

Ring-necked Pheasant Mallard Northern Goshawk
Rock Pigeon Gadwall Marbled Murrelet
European Starling Canada Goose* Spotted Owl
House Sparrow American Coot Short-eared Owl

Red-tailed Hawk Hairy Woodpecker
American birds Now 

Naturalized:
Killdeer Western Meadowlark
Green Heron Olive-sided Flycatcher

California Quail Caspian Tern Purple Finch
Glaucous-winged Gull
Glaucous-winged Gull x Western Gull 
Hybrid Native birds Extirpated from Region:
Barred Owl
Anna’s Hummingbird Yellow-billed Cuckoo
Cliff Swallow
American Crow
Western Scrub-Jay
American Robin
White-crowned Sparrow
Bullock’s Oriole
Brewer’s Blackbird
Brown-headed Cowbird
House Finch
Bewick’s Wren

*In addition to being more abundant, Canada Goose has always been a migrant, but it is now naturalized as a breeding species. 
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so likely other forces are also at work impacting their 
populations. Possible explanations include a reduction 
of prey as a result of pesticides and predation by gulls 
and American Crows.

Brown-headed Cowbirds have increased as a result 
of forest fragmentation, and their increase has caused 
declines in many other species of native birds because of 
their practice of nest parasitism. Some species, includ-
ing Cedar Waxwings, American Robins, and jays actu-
ally recognize and eject cowbird eggs when they appear 
in their nests. They might instead build a new nest over 
the top of the old one with the cowbird egg. The Yellow 
Warbler and the Song Sparrow are the two most often 
parasitized species, though the Yellow Warbler is one 
species that may build a new nest on top of a nest with 
cowbird eggs.

Some species are on the increase because of range expan-
sions. These species include the Western Scrub-Jay and 
Anna’s Hummingbird, and both range expansions may 
be related to the presence of feeders as well as climate 
change. The increases in populations of species such as 
House Finches and Brewer’s Blackbirds are also at least 
partially due to the presence of bird feeders.

Fewer bird species are on the list of declining popula-
tions, and those species tend to have narrower habitat 
requirements and are associated with the forests that 
once blanketed the entire region. Spotted Owls and 
Marbled Murrelets require old-growth forest for breed-
ing, and only a few remnant patches of old-growth 
remain in King County. The causes of some species’ 
declines (Olive-sided Flycatcher, for example) is uncer-
tain and may be related to loss of wintering habitat.

Some species are not on the list above because despite 
serious declines earlier in the century, they have come 
back to numbers similar to pre-settlement times. Such 
species include several of the raptors that were affected 
by DDT in mid-twentieth century, including Peregrine 
Falcons, Bald Eagles, and Osprey. After DDT was 
banned in 1972, these species have made a strong come-
back. Peregrines were downlisted from “endangered” 
to “sensitive,” and Bald Eagles have been moved from 
“endangered” to “threatened” status and are being con-
sidered for delisting. 

Lewis’ Woodpecker is one of several species that became 
fairly common in western Washington when areas were 
originally opened up for logging. These birds have been 
extirpated from the county as a breeding species as a 
result of development and fire suppression, along with 
the invasion of European Starlings. Western Bluebirds, 
Lazuli Buntings, Chipping Sparrows, and House Wrens 
similarly have experienced a boom and bust with the 
changing landscape; however, unlike Lewis’ Wood-
pecker, each of these species still breeds in the county 
in very small numbers. Additionally, declines of some 
cavity-nesting species such as Western Bluebirds may 
be attributed to a combination of competition with 
non-native House Sparrows and European Starlings 
for nesting cavities, a reduction of natural cavities, and 
regional climactic changes that have resulted in reduced 
numbers of prey. House Wrens are reportedly declining 
in King County, despite increasing in most other parts of 
the state and country, and the reasons for their decline 
are likely similar to those of the Western Bluebird. 

Purple Martin is a unique species because of its close 
association with humans. In King County, this species 
would be extirpated were it not for the presence of 
nesting gourds and boxes. Purple martins are cavity 
nesters, and the natural cavities they would use have 
either disappeared with development or are usurped 
by European Starlings and House Sparrows. They sur-
vive and thrive along marine shorelines of King County 
now because the gourds are hung above water, where 
the Starlings and House Sparrows apparently are less 
likely to nest, and because of the diligence of volunteers 
who closely monitor them and attempt to keep the non-
natives from their nest boxes. 

According to the Washington Ornithological Society, 
221 breeding and non-breeding bird species are com-
mon, uncommon, or usually seen on an annual basis 

Surf scoters are seabirds 
that overwinter in Puget 
Sound.  Photo: Jennifer 
Vanderhoof.
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3 species of chickadees, 3 species of wrens, 4 thrushes, 
4 warblers, and 5 species of sparrows.

In addition to the 221 species expected to be seen 
annually in the county, another 36 are considered rare 
(with more than 5 records), and 117 species have been 
observed in the county fewer than 5 times on record. 
Often, the rare birds were more common before Euro-
American settlement; whereas, most of the birds with 
fewer than 5 records have been accidental migrants and 
say little about the county’s long-term biodiversity.

It is commonly recognized that birds are useful indica-
tors of biodiversity in part because they are easiest of 
all the animal classes to observe. As is readily apparent 
in the table above, the last 150 years have witnessed an 
increase in bird species richness, as the landscape has 
been altered and new habitats have formed. General-
ist species are able to take advantage of the increasing 
number of human-created habitats, and as such add 
considerably to biodiversity. Additionally, some of the 
unique habitat types that are required or preferred by 
birds, such as stream/riparian areas, are still present. 
Although many riparian areas have been altered signif-
icantly, many still remain vegetated adequately enough 
to provide nesting habitat, food, and cover required 
by many species of birds. Wetlands are another habi-
tat type that are used by a relatively high number of 
animal species. And whereas some streams have been 
altered greatly but are still present, many wetlands 
have been drained and filled such that no wildlife 
function remains whatsoever. Animals that rely heav-
ily or solely on wetlands for their survival and lack the 
mobility of birds have suffered dramatic declines in the 
past 150 years as a result of these wetland losses. 

Mammals, reptiles, and amphibians are not as eas-
ily observable as birds, and as such, fewer studies on 
them are conducted and fewer statistics are known 
about them in King County. Nonetheless, some general 
trends have been established. 

mammals
Many large carnivores have declined throughout their 
range, including in King County. Grizzly bears and 
gray wolves are presumed extirpated. Mountain lions 

in King County. We’ve already mentioned that 164 
species breed in the county. Of those 164 species, 50 
are here only during the spring and summer breeding 
months. Approximately 50 additional species over-win-
ter in King County but migrate out of the county for the 
breeding season. 

Some of the remaining species that are here year-round 
may migrate locally, depending on their life histories. 
For example, different individuals of the same species 
may move in and out of the county. Additionally, some 
species may remain in great concentrations in the county 
year round, whereas with other species most individu-
als migrate and only a very few remain behind. 

The 50 or so species that are here only during the winter 
months are mostly waterfowl, marine birds, and gulls. 
All totaled, these 50 include 15 species of geese and 
ducks, 7 species of loons and grebes, 1 cormorant, 2 
raptors (1 hawk and 1 falcon), 8 species of shorebirds, 
9 species of gulls, 2 alcids, 1 shrike, and 4 species of 
sparrows. 

The 50 or so species that are here only during breeding 
season come from a wider set of families than the win-
ter-only birds. Most of these species are passerines and 
include, among others, 8 species of tyrant flycatchers, 6 
species of swallows, and 8 species of warblers. Nearly 
all 50 species are Neotropical Migrants.

Among the species that remain year round in King 
County are 16 species of geese and ducks, 9 species of 
eagles, hawks, and falcons, 8 species of owls, 7 species of 
woodpecker, and 6 species of corvids. Additionally, 42 
species of passerines are present year-round and include 

Rough-winged 
swallows use riparian 
habitats found along 

streams, ponds, and 
rivers.  Photo:  Jennifer 

Vanderhoof.
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and black bears are frequently and increasingly reported 
in rural residential environments as their natural habitat 
is lost to development. In addition to being squeezed 
out of their natural habitat, these species are drawn to 
the garbage and pet food people leave outside. Coyotes 
are a large carnivore that may continue to thrive, despite 
sub-optimal habitat conditions, so they are likely not 
declining in population. Bobcats also use a variety of 
habitat types and although their populations are likely 
lower than historic levels, like mountain lions, black 
bears, and coyotes, they are able to thrive in the natural 
habitats (and some non-natural) that remain.

Fishers, a forest carnivore historically hunted for its fur, 
are presumed extirpated, though it is possible some 
survive in extremely remote areas of the county. River 
otters, on the other hand, have made a come-back from 
over-hunting, and although they are nowhere near his-
toric levels, they are thriving and possibly increasing. 
These otters may be found in rivers, streams, and lakes, 
as well as estuaries and large marine waterways of 
King County.  Sea otters are a coastal species; they may 
visit King County’s Puget Sound waters, but only very 
rarely, and they are not breeding here. Fishers and otters 
are members of the mustelid family; other members 
include the weasels, ermine, mink, and wolverine. Like 
the fisher, wolverines, another forest carnivore, are also 
presumed extirpated from the county. Mink, like river 
otters, are closely associated with water, but mink can 
use smaller rivers and wetlands. Mink are widespread; 
however, they are considered a species of local impor-
tance in King County, as are marten, another mustelid. 
Martens, an arboreal species that tends to be absent 
from cuts and burns, occur state-wide in mountainous 
areas. Highest densities of martens occur in Engelmann 
Spruce/Subalpine Fir forests greater than 100 years 
old and having a canopy cover exceeding 30 percent. 
Because of their narrow habitat requirements, they are 
not likely present in King County in high numbers or 
increasing populations; however, their status in the 
county is unknown.

Native raccoons and introduced Virginia opossums con-
tinue to expand their range throughout many suburban 
and even urban habitats. Raccoons and opossums are 
serious threats to birds because of their predation on 
songbird and waterbird eggs and chicks. 

The non-native nutria, a large aquatic rodent, has 
increased and expanded dramatically throughout the 
Northwest, and they are now established in King 
County. At low densities, nutria are not thought to do 
much damage, but at higher densities, they compete 
with the native muskrat, damage native vegetation, 
reduce food and cover available to migratory birds and 
waterfowl, and reduce the quality of wetland habitat. 
Although their densities in King County are currently 
low, they are increasing and could become problematic 
over time. Beaver populations are dramatically reduced 
from historic levels as a result of trapping and urbaniza-
tion of stream environments. However, in 2000 a ban on 
body-gripping traps was enacted in Washington, and 
since then beavers have been increasing in numbers. 
This increase in beavers has become an increasing prob-
lem for home owners (and wildlife biologists) in King 
County because beavers often cause flooding of resi-
dential areas. Beavers help form wetlands that (1) attract 
wide varieties of plant and animal species, (2) form 
excellent rearing habitat for some salmonid species, and 
(3) help reduce flash flooding at one extreme and dry 
stream beds at the other. Because their protection favors 
the preservation of a whole series of other plants and 
animals with similar habitat requirements, beavers are 
considered an umbrella species; because their loss often 
equates to the loss of  entire ecosystems, they are also 
considered a keystone species. Because of the benefits 

Black bear are large mammals found in forested environs. As 
humans have encroached on their habitat, they occasionally surprise 
rural landowners by showing up in their back yards.  Photo: Kim 
Stark.
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of beavers and the opposing flooding issues, the man-
agement of this species has become one of the biggest 
wildlife issues King County is currently facing.

Elk and Columbian black-tailed deer are both species 
of local importance in King County. Populations of 
both of these species shift when areas are opened up 
from logging (increase) and when canopy closure of 
regenerated stands occurs (decrease). Deer frequently 
forage in yards in rural areas and are thus considered 
pests by gardening landowners. Mountain goats are 
also considered a species of local importance. These are 
a high-elevation species that may get squeezed out of 
areas with trails and other human use.

House mice and black and Norway rats are a non-native 
invasive species that continue to expand their range as 
they follow humans to newly created suburbs and other 
residences in rural areas. These rodents are especially 
serious competitors and predators on native small mam-
mals with the capability of totally extirpating native 
small mammals from wetlands and their buffers. 

Non-native eastern gray squirrels have increased and 
expanded in population dramatically. This species most-
ly occupies urban environments, where it fills a newly 
created niche. Eastern fox squirrels were introduced in 
the early to mid-twentieth century, but have since disap-
peared from King County (though not from the Pacific 
Northwest). Douglas’ squirrels, one of our native tree 
squirrels are declining because of urbanization.

Killer whales (Orcas) are the most common whale spe-
cies seen in King County waters. The Southern Resident 
killer whales were federally listed as endangered in 
November 2005 because of population declines. There 
are currently about 84 whales in this population. The 
southern resident population is thought to feed solely 
on salmon, whose populations have declined from his-
toric levels. The other primary threat to this population 
is reduced reproductive capacity and possibly declining 
health as a result of extremely high levels of pollutants 
found in their bodies.

Three other whale species are occasionally seen in 
King County waters: the gray whale, minke whale, and 
humpback whale. The gray whale eastern Pacific stock 

has increased in abundance from the 1800s and 1900s, 
when they were commercially hunted. Abundance 
was so low that the gray whale was federally listed 
as an endangered species in 1970. The population has 
increased to a sustainable level that led to its removal 
from the endangered species list in 1995. Gray whales 
are seen annually around Whidbey Island (just north 
of King County waters) and once every two years or 
so, one or two whales are seen in King County waters. 
There are no accurate population size numbers for the 
entire stock of North Pacific minke whales, but there 
may be between 600 and 1000 minke whales in Califor-
nia, Oregon, and Washington waters. Minke whales are 
not well documented in King County waters, but they 
are infrequently seen. Humpback whale are rarely seen 
in King County waters. The most recent occurrence was 
in 2006, and it was an injured animal.

Three species of pinnipeds (sea lions and seals) may be 
found in King County waters: California sea lion, Steller 
sea lion, and harbor seal. The California sea lions that 
use inland Puget Sound and King County waters are 
males from the California population that make season-
al migrations into Puget Sound. Estimates for the Cali-
fornia population are over 200,000 animals but a much 
smaller number are seen in Puget Sound. Sightings in 
King County appear to be stable over the last several 
years. They are often seen (and heard) on floating buoys 
and anchored barges. 

Steller sea lions (also called Northern sea lions) use 
haul-out areas on the Washington Coast, and a small 
number of individuals are observed in Puget Sound 
waters intermittently. They are occasionally seen in 
King County waters on certain jetties and piers, though 
they have never been documented in large numbers in 
the county.

The population of harbor seals was severely reduced in 
Washington in the first half of the 1900s. Their reduction 
was intentional: harbor seals were perceived as being 
in direct competition for salmon with commercial and 
sport salmon fishermen, so state control programs were 
put into place. After these control programs ended as 
a result of the Marine Mammal Protection Act of 1972, 
harbor seal populations have recovered to near historic 
levels with about 14,000 animals in inland Puget Sound, 
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including King County. They breed throughout their 
range, so breeding occurs in inland Puget Sound waters, 
and pupping occurs in King County as well as other 
parts of the Sound.

Amphibians and Reptiles
Amphibians have been on the earth for over 360 mil-
lion years and, as a group, are now under global threat 
for multiple reasons, many of which may also account 
for their declining distributions and numbers in King 
County. The greatest threats to amphibians and reptiles 
in King County are habitat destruction and fragmenta-
tion, pesticides and herbicides, and the introduction of 
exotic species and their associated pathogens. Addi-
tionally, a recent concern has been raised regarding the 
pervasiveness and potential harmful effects of pharma-
ceuticals, especially hormones and anti-depressants and 
also personal care products, in aquatic systems.

Oregon spotted frogs are assumed to be extirpated in 
King County, and western toads have declined dramati-
cally throughout the Puget Lowland Ecoregion. North-
ern red-legged frog and the coastal tailed frog have 
decreased throughout their historic range. Currently, 
coastal tailed frogs are found in higher elevation streams 
in the Cascades and foothills. Historically, Lewis Creek, 
a lowland tributary to Lake Washington, had coastal 
tailed frogs. Their known former presence there indi-
cates two important things: (1) coastal tailed frogs were 
originally found from sea level to high elevation Cas-
cade streams, and (2) their original range included the 

Puget Lowland Ecoregion, where cities and unincorpo-
rated developed areas now dominate. Today, the silt in 
the headwaters of Lewis Creek is very deep and water 
temperatures during summer flows may be too warm, 
though the reasons for the tailed frogs’ disappearance in 
this creek are unknown.

Rough-skinned newts and other lentic- (pond) breeding 
salamanders in the county most likely also have declined 
with land clearing, agriculture, and development. Lotic- 
(stream) breeding species such as the Coastal Giant 
salamander may also have disappeared from historic 
ranges with increasing urbanization, forestry, and agri-
culture adjacent to creeks and streams. Forest practices 
most likely influence populations of western red-backed 
salamander, Ensatina, Larch mountain salamanders, 
and other terrestrial breeding species. Scientists believe 
that historically the Larch Mountain salamanders’ range 
included the Cascade Mountains and possibly the foot-
hills all the way to Snoqualmie Pass. It is an endemic 
species whose range has dramatically declined, result-
ing in two disjunct populations that may be genetically 
distinct. Consequently, studies of threats and protection 
measures are recommended to retain the unique biodi-
versity represented by this species.

Western Pond Turtles have become locally extinct and 
have disappeared from much of their former range. 
Several non-native turtle species have been introduced, 
and one of these, the red-eared slider, has increased dra-
matically. This species competes with native turtles for 
basking sites, nesting sites, and food. Snapping turtles 
are another example of an introduced species to King 
County that may thrive here unless controlled. They 
are our largest freshwater turtle, are omnivores and 
out-compete native species. Furthermore, they predate 
on other turtles, snakes, fish, large invertebrates (clams, 
snails, crayfish), and vegetation. Painted turtles, which 
were most likely introduced from east of the Cascades, 
are now widely distributed and appear to be thriving. 
In urban and most developed suburban areas, our most 
common reptiles, three species of garter snakes, are 
rarely seen although they may still be relatively com-
mon in rural and farm landscapes, especially when 
open areas are available in proximity to water.

Pacific treefrogs are the 
most abundant frog in 
the Puget Sound region 
and are commonly 
heard calling in loud 
choruses in early spring.
Photo: Jo Wilhelm. 
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The Inland Fishes of King County
In general, the inland (freshwater and brackish water) 
fish fauna of King County lakes, streams, and rivers is 
poor when compared to the faunas of Midwestern and 
Eastern aquatic habitats. The number of native inland 
fish species in King County is only about 30 and is 
divided among 10 families. Many non-native species 
have been added to this fauna, mostly to serve sport-
fishing interests. Some were introduced by anglers, 
others by federal and state fishery agencies over the last 
century, some were probably accidental or inadvertent 
introductions. Some species, the American shad, for 
example, has made its way into King County waters 
from the original transplants made in the Sacramento 
River of California in 1871. At last count, approximately 
20 (confirmed) non-native species currently reside in 
King County waters. 

Salmonids
The native Salmonids—the Pacific salmon, char and 
whitefishes—are the most prominent fishes of King 
County waters, arguably the most prominent fishes 
of all Pacific Northwest freshwaters from California 
through Alaska. Eleven salmonid species occur in King 
County waters. Of this group, the species of Pacific 
salmon, members of the genus Oncorhynchus, are by far 
the most important and iconic. These fishes provided 
subsistence to Native Americans before white settlers 
arrived, and these fish became the basis for lucrative 
commercial fisheries late in the 19th Century through-
out Puget Sound. They remain important components 
of both commercial and recreational fisheries today.

There are 7 species of the genus Oncorhynchus that 
inhabit King County waters: Chinook or king salmon, 
the largest and rarest of the group; chum or dog salmon; 
sockeye salmon, sometimes called blueback or red salm-
on; coho, or silver, salmon, the most widespread in King 
County; pink salmon, the smallest and most numer-
ous; steelhead trout, a favorite of recreational anglers; 
and Coastal cutthroat trout, an inhabitant of even the 
smallest streams in the county. As reflected in the genus 
name, all of these species share common morphological 
and life history traits. Among the most prominent is an 
anadromous habit—the adults spawn in freshwater riv-
ers and streams, their young migrate to the ocean after 

emerging from nests in the streambed, then after some 
variable period of from 1 to 6 years (depending on the 
species), they return to their natal streams to repeat the 
cycle. The first five species in the list above are also 
semelparous, that is, they die after a single spawning. The 
other species—steelhead and cutthroat—may spawn 
multiple times during their lives. 

What salmonids lack in species richness (when com-
pared to Cyprinids, for example), they more than com-
pensate for in life history diversity. In the group as a 
whole there are four general breeding migration types: 
anadromy (explained above); adfluvial (spawn in rivers 
and streams but move to lakes to feed); fluvial (spawn 
in small streams and tributaries but move to large riv-
ers to as adults); and resident (forms that remain in 
small streams all their lives). All these forms occur in 
the waters of the county. In addition, various migratory 
timings are evident. In Chinook, where this seasonal 
diversity is most well developed, some salmon “runs,” 
or populations, enter freshwater as adults in the fall, 
just at the onset of the rainy season, whereas other runs 
enter in late spring, presumably catching the snowmelt 
runoff. A few populations enter in mid-summer and 
spawn in the autumn but in areas distinct from the fall 
run. King County has primarily fall runs although there 
is some evidence of a spring run—now extirpated—that 
used the upper Green River. 

Each species has a preference for a slightly different 
portion of the river system for spawning and rearing. 
Chinook, for example, are very large fish (20 kilograms, 
44 pounds, or more), so they tend to spawn in the wide 

This coho has returned to its native stream to spawn and die. The 
white patches on its fins are signs of a long and taxing journey.  
Photo:  Kollin Higgins.
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and deep reaches of mainstem rivers, sometimes at 
depths of 6 meters (20 feet). Coho salmon, sometimes 
called the backyard salmon, tend to spawn in small 
streams that are often no more than 1+ meter (2 - 4 feet) 
wide. Other divergent traits are time of out-migration 
of juveniles and the choice of rearing habitats. Chum 
salmon, for example, tend to migrate quickly to saltwa-
ter after emerging, whereas steelhead may remain in 
small streams for 2 - 3 years before migrating. Sockeye 
salmon have a non-anadromous form called kokanee 
that occurs in Lake Washington, Lake Sammamish, and 
Lake Sawyer. Kokanee live in these lakes and migrate 
into tributaries for spawning.

The two native char species (genus Salvelinus), Dolly 
Varden and the bull trout, form a complex that is dif-
ficult to separate by simple observation. Alike in shape 
and form, as well as life history and habit, these fishes 
cannot be clearly delineated in Washington. Both spe-
cies probably occur in King County waters although 
bull trout is probably more widespread; Dolly Varden’s 
southern distribution in Puget Sound is the Lake Wash-
ington drainage. Bull trout and Dolly Varden use the 
Skykomish River in northeast King County, and an 
isolated population of bull trout occurs in the Cedar 
and Rex rivers above Chester Morse Lake in the City of 
Seattle’s protected municipal watershed.

The other native salmonids in King County are two spe-
cies of whitefish from the genus Coregonus: the moun-
tain whitefish, which tends to be relatively widespread, 
and the pygmy whitefish, the rarest salmonid in King 
County. Pygmy whitefish occurs as relict populations in 
Washington, Idaho, and British Columbia but is known 
from only one location in King County, Chester Morse 
Lake in the Cedar River watershed. 

Three non-native species of salmonid occur in King 
County, as well: brook trout, brown trout, and Atlantic 
salmon. Brook trout is an eastern species of char that is 
a favorite of fly fishermen and has been widely intro-
duced in many streams of upland King County (above 
barriers to anadromous fishes) and in many naturally 
fishless alpine lakes. The first brook trout were probably 
introduced late in the 19th Century. Brook trout have 
been implicated in the decline of cutthroat trout where 
these species overlap and in the decline of amphibians 

in alpine lakes. Brown trout is a European species first 
introduced to Green Lake in Seattle in the early 1900s. 
The species is now present in Lake Washington and 
Lake Sammamish as well. Atlantic salmon were first 
introduced to Puget Sound waters as escapees from 
commercial net-farming pens and were first observed in 
local rivers in 1996. By 2000, Atlantic salmon had been 
observed moving through the Ballard Locks into Lake 
Washington and into the Cedar River; several hundred 
adults were seen in the middle reaches of the Green 
River at about the same time. These adults were most 
likely escapees from net pens as no juveniles from natu-
ral reproduction had been collected from our streams as 
of 2003. However, successful reproduction of escaped 
Atlantic salmon has been documented in Vancouver 
Island, Canada, streams only a few hundred miles to 
the north.  

Two other salmonids, the Lake Whitefish (genus Corego-
nus) and the Lake Trout (genus Salvelinus), were planted 
in Lake Washington late in the 19th Century but have 
apparently failed to persist there.

Status of Salmonids in King County
In general, over the last century, the native salmonids 
of King County have declined in abundance, distribu-
tion, and diversity throughout County waters. The pos-
sible exceptions are pink salmon and sockeye salmon. 
Once rare in the Lake Washington system, the sockeye 
salmon population in the lake has increased dramati-
cally since the late 1960s and has reached upwards of 
400,000 returning adults in many years since. Although 
it is believed that sockeye were native to the Lake 
Washington system, their numbers were quite low until 
stocking began in the late 1930s using fish from Baker 
Lake to the north. Even so, abundance did not increase 
quickly and little attention was given to the species until 
their numbers rose dramatically in the 1970s and 1980s. 
In many years since, the run has supported a popular 
recreation and Tribal fishery in the heart of the urban 
environment. 

Pink salmon, once present mainly in the Snoqualmie 
River, have recently been observed in great numbers in 
the Green River as well. The reasons for this presence 
and increase in abundance are unclear at this time. In 
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the winter of 2007, pink salmon numbers in the Green 
River exceeded one million during their upstream 
migration, truly an amazing spectacle. 

Several other salmonid species have experienced seri-
ous declines in abundance or range for reasons that 
include habitat degradation from forestry, agriculture, 
and urban development; high harvest rates on com-
mercially valuable species; and reliance on artificial 
propagation programs. A more serious effect of these 
declines may be the loss of diversity—genetic and life 
history—in a group of animals whose hallmark is the 
ability for local adaptation to watershed conditions. 
In most salmon species, this diversity has historically 
manifested as multiple local populations, often multiple 
populations, within a river system. In Chinook salmon, 
for example, the prevailing scientific information sug-
gests that fully a third of the historic populations of 
the Puget Sound have been extirpated (approximately 
15 populations) leaving 22 extant populations. Most of 
these populations were of the spring run type, and only 
a handful remain.

In 1998, bull trout were listed as Threatened under the 
US Endangered Species Act (ESA), and efforts are under-
way to recover that species throughout its historic range 
in Puget Sound. Soon after, in 1999, Chinook salmon 
were listed as Threatened also. Led by local officials and 
Tribes, a massive voluntary effort was begun to develop 
a recovery plan that would satisfy the requirements of 

the ESA and result in the recovery of Chinook salmon 
throughout Puget Sound. This effort, called the Shared 
Strategy for Puget Sound, produced a recovery plan in 
2006; that plan was formally accepted by the Federal 
government in February of 2007. Most recently, steel-
head trout—a member of the salmon genus and not a 
true trout—has been listed under the ESA as well.

Other Native Freshwater Fishes of King County
Besides the salmonids, nineteen other species of fishes 
are native to King County waters. This includes the 
Western brook lamprey, a stream-dwelling, diminu-
tive cousin of the larger Pacific lamprey, but no threat 
to native salmon; white sturgeon, the largest native 
fish in King County waters and only rarely observed 
in Lake Washington; longfin smelt; six members of the 
family Cyprinidae (minnows), including three species 
of dace, one species of shiner, a peamouth chub, and 
the northern pikeminnow; two species of sucker (one, 
the largescale is often mistaken for a salmonid because 
of its upstream migratory habit); the ubiquitous three-
spine stickleback; six species of sculpin; and the starry 
flounder, a flatfish of brackish river mouths. 

Non-native Freshwater Fishes of King County
Besides the three introduced salmonids species, at least 
17 other species of non-native fishes have been intro-
duced to King County waters. One of these, the Olym-
pic mudminnow, is a native to the Olympic Mountain 
drainages of Washington and was introduced to a few 
King County ponds in the 1970s. Though it is a state 
native, it is still considered to be non-native to our local 
waters.

The remaining 16 non-native species comprise 7 fami-
lies; of these, the sunfishes are well represented by 7 
species. This family includes fishes translocated from 
warm water lakes of the Midwest and eastern side of the 
state of Washington: rock bass, confined to two small 
lakes in the county, smallmouth and largemouth bass, 
bluegill, pumpkinseed, warmouth, and black crappie. 
These species, especially the basses, are favorites of 
many anglers and some of the species were probably 
introduced by fishermen. Others were stocked by fed-
eral and state fishery agencies to provide fishing oppor-
tunities for citizens. 

Bull trout, a listed threatened species, require cold, clean waters often 
found in streams of King County’s foothills and mountains.  
Photo: Hans Berge.
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One species of herring, the American shad, was planted 
in the Sacramento River in 1871; by 1876, the species 
was found in the Columbia River. It is believed that 
the entire Northwest coast population is a result of that 
single introduction that migrated progressively north-
ward. 

Three species of Cyprinids (minnows) also occur in our 
waters: goldfish, common carp, and tench. Goldfish 
are probably escapes from backyard ponds or even 
from home aquaria—this species is common in many 
ponds and small lakes of the lowlands. Common carp 
are found in Lake Washington and Lake Sammamish 
as well as other lowland lakes. Tench are a rare species 
that occurs in Lake Washington as a result of the release 
of several individuals that were displayed at the Alaska-
Yukon Exposition in Seattle in 1909. 

Two species of catfishes (Ictalurids) are present: brown 
bullhead is widespread and common in several King 
County lakes; channel catfish, first stocked in Wash-
ington waters in 1892, are uncommon in King County. 
In 1976, a channel catfish weighing 2 kilograms (4.5 
pounds) was taken from Lake Washington; the capture 
of this specimen suggests that some individuals were 
thriving prior to 1982, when the stocking of channel 
catfish began in earnest. They have now been stocked 
into a number of Washington lakes to prey on abundant 
forage fish such as stunted yellow perch, and to provide 
another gamefish for anglers. Their presence in other 
King County lakes is unknown. 

Yellow perch is an introduced species and is common 
in Lake Washington and Lake Sammamish as well as 
other large lakes in King County. It was introduced in 
the 1890s to a few small lakes in the area and spread via 
streams and anglers to become common. In 1999, yellow 
perch was thought to be one of the most abundant fishes 
in Lake Washington.

In the nearshore waters of King County, striped bass, 
some grown to a large size, are occasionally encountered 
by saltwater anglers. This species is relatively scarce in 
Puget Sound waters although its range reaches north to 
southern Vancouver Island. In 1968, a 17 kilogram (37 
pound) specimen was taken near Everett, Washington, 
just a few miles to the north of Seattle.

The most exotic non-native fish encountered in King 
County waters is probably the Oriental weatherfish, a 
species of loach that is probably an escape from home 
aquaria. The oriental weatherfish was first reported in 
King County in 1997, from Union Bay, a freshwater lake 
between the Sound and Lake Washington. A second 
specimen was reported from a tributary to Lake Wash-
ington in 1998 and, in 1999, an established population 
was reported from Portage Bay, a small embayment of 
Lake Washington. Twenty-one fish were removed at 
that time and an additional 15 were observed. Thus far, 
only this single population has been confirmed.  

The lowland lakes of King County possess relatively 
benign environmental conditions; they rarely freeze, 
and then only thinly and for a few days at most. While 
these conditions do not necessarily favor the rapid 
reproduction and growth of warmwater fishes, there is 
little to discourage invaders in species-poor waters. If 
the predictions of global climate change are realized and 
lake and stream temperatures rise, even to the lower 
level scenarios, these exotic fishes may find the condi-
tions more to their liking than do the native, coldwater 
fishes.  

marine Fish
Puget Sound supports over 200 species of marine fishes, 
many of which depend upon the productivity and 
critical habitat attributes found in the marine nearshore 
ecosystem.  Fish surveys in the shallow intertidal areas 
in 2001 and 2002 showed that at least 60 of these species 
occur within the shallow intertidal areas of King Coun-
ty. This environment is especially important for juvenile 
life history stages of anadromous salmonids. Chinook 
and Chum salmon juveniles rely on this habitat more 
than other juvenile salmonids species. Subadult and 
adult cutthroat trout and bull trout also rely on this area 
for various parts of the year. Sea-run cutthroat trout are 
found throughout the marine shorelines of King County, 
while bull trout have been found in far fewer numbers 
and mostly in the northern half of the county.

Of particular importance to the larger Puget Sound 
food web (especially marine mammals, sea birds, and 
salmonids) are three species of forage fish—sand lance, 
surf smelt and herring. The Quartermaster herring stock 
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is the only known spawning stock within King County. 
Spawning only occurs along the protected shorelines 
between Vashon and Maury Islands, within the Maury 
Island Environmental Aquatic Reserve. This stock was 
fished heavily in the past, but appears to be stable and 
healthy. Both sand lance and surf smelt are found pri-
marily within the southern half of King County, likely 
due to the substantial filling of their spawning habitats 
in the northern half of the County by a railroad along 
the intertidal zone.

1.4 ThREATS TO bIODIvERSITY

Throughout the world, biodiversity is threatened by 
the effects of increasing human populations, and King 
County is no different. The greatest threats in King 
County are urbanization and residential development, 
and invasive plant and animal species. Global climate 
change is also recognized as a major threat to biodiver-
sity and its effects are beginning to be observed in the 
county, although its full impacts are only beginning to 
be understood and are presumed to increase over time. 
Diseases are also a threat that primarily affects native 
vegetation. Finally, pollution threatens some species, 
particularly marine species. The county has experienced 
and continues to experience the alteration of genetic and 
species diversity that reflect the destruction of natural 
habitats and alterations to the landscape (see Section 
1.3). 

Development
King County is the most populous county in Wash-
ington State, and it has seen nearly all of its native 
landscape altered during the last 150 years. Vast areas 
of the county have been converted to human uses, par-
ticularly in the Puget Lowland, Eastern Puget Riverine 
Lowland, and Eastern Puget Uplands ecoregions (see 
Landscape Diversity Map). Activities such as forestry, 
agriculture, and urbanization have reduced and often 
eliminated the connectivity of native vegetation in King 
County and transformed the original composition and 
arrangement of the landscape to alternative structures 
and functions. 

The transformation of the landscape has had negative 
impacts on many native wildlife species in King County 
(also see Section 1.3). Vertebrate and invertebrate wild-
life species have experienced native habitat loss and 
alteration, interrupted migration patterns, displace-
ment, reduced reproductive success, and exposure to 
invading species and predators. As the county’s land-
scape has become fragmented and vegetated habitats 
have shrunk, animals populations have been split and 
isolated. In many instances the landscape is no longer 
capable of supporting populations large enough to 
maintain themselves; many are locally extirpated even 
though some attributes of the habitat remains. Examples 
of this can be seen in the grizzly and gray wolf popula-
tions. When forest patches become more fragmented, 
their edge to area ratio increases and they become more 
susceptible to penetration by predators, (including nest 
predators) and parasites. Non-native invasive animal 
species continue to be a growing threat in King County, 
as more are introduced over time. For further discussion 
of these animals, see section 1.3. 

Development also carries with it threats from pollution 
of various kinds. Fishes and marine mammals seem 
to be particularly susceptible and have been shown to 
bioaccumulate various  pollutants. Additionally, toxic 
contaminants from man-made sources threaten Puget 
Sound health. These contaminants include chemicals 
used for industrial, consumer, and agricultural pur-
poses, transportation-related chemicals, and byproducts 
from manufacturing and combustion of fossil fuels. For 

Scots broom is a highly invasive non-native plant that can take over 
large areas of land, as evidenced in this aerial photo by all the yellow 
that is visible. 
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example, harbor seals (Phoca vitulina) and killer whales 
(Orcinus orca) carry large concentrations of polychlo-
rinated biphenyl (PCBs) compounds and increasingly 
greater concentrations of flame retardant chemicals in 
their fatty tissue. The effects of these chemical loads are 
not well known, but in the case of killer whales, the con-
taminants can weaken immune systems, cause repro-
ductive failure, and lower the survival rate of calves 
through maternal transfer of contaminants. 

Shoreline armoring, another aspect of development, 
leads to a loss of marine habitat and interferes with sedi-
ment transport processes. Throughout Puget Sound, 
armoring has led to a decline in forage fish spawning 
habitat, feeding habitat for marine birds, and total area 
and abundance of marine plants.

Invasive Species
The fragmentation and dissection of the county’s native 
landscape is conducive to the invasion of non-native 
plant and animal species that have been accidentally 
or intentionally introduced and for the rapid invasion 
and colonization of newly disturbed habitats by some 
native species. Although the label “invasive” is most 
often attached to non-native species, native species may 
become invasive if the right environmental circum-
stances are present. In either case, our remaining native 
habitats are at considerable risk from invaders and are 
likely to become increasingly susceptible as climate 
change proceeds. A recent publication, Invasive Species 
in the Pacific Northwest, profiles a large number of plants 
and animals that are invasive to the Pacific Northwest, 
including King County. The authors have not included 
all non-native species that have been introduced to 
the area—agricultural and horticultural pests are not 
included, nor are some species that have been part of 
our landscape for so long that we have accepted them 
and consider them “naturalized.” Nevertheless, the list 
is long and growing and the authors raise important 
questions about their effects on native ecosystems. 

Invasive species are typically non-native plants or 
animals that are highly competitive, often difficult to 
control or eliminate, and, in extreme cases, may be quite 
destructive of native ecosystems or economically valu-
able plant and animal resources. Invasive plants that are 

highly destructive are termed “noxious weeds,” where-
as destructive invasive animals are classified as “pests.” 
According to Washington’s noxious weed law, public 
and private landowners are responsible for controlling 
and preventing the spread of certain specified noxious 
weeds on their property. 

In King County alone, there are over 100 noxious weeds 
that have been identified by the King County Noxious 
Weed Control Board. Many of these species are so wide-
spread that control and eradication is virtually impos-
sible; eradication for these species is recommended but 
not required. One such species is Eurasian watermilfoil 
(Myriophyllum spicatum), an aquatic plant found in 
lakes, ponds, reservoirs, rivers, and streams. This spe-
cies dramatically alters the ecology of a water body 
because it rapidly reproduces and forms dense mats 
that choke out native plants and animals. The distribu-
tion of watermilfoil now closely follows Interstate 5, the 
north-south running interstate highway in King County, 
and it has probably been spread from lake to lake on 
boat trailers. Other examples of noxious weeds that are 
so widespread in King County that eradicating them is 
nearly impossible are yellow flag iris (Iris pseudacorus), 
reed canarygrass (Phalaris arundinacea), Scot’s broom 
(Cytisus scoparius), Himalayan and evergreen blackberry 
(Rubus armeniacus and R. laciniatus), English and Irish 
ivy (Hedera helix and Hedera hibernica), and purple loose-
strife (Lythrum salicaria). Many of these species create 
monocultures and have probably decreased habitat bio-
diversity in King County significantly (see Section 1.3). 

Japanese knotweed is a highly invasisve non-native plant that can 
grow vegetatively. Here a beaver has used some to help form its dam, 
and it is sprouting new plants.  Photo:  Jennifer Vanderhoof.
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The marine environment is also host to numerous non-
native species. Over 40 non-native species of plants and 
animals have been found in Puget Sound and many 
of those in King County. Non-native species may be 
introduced through ballast water discharges, transport 
on ships’ hulls, importation of aquaculture species, and 
importation in live seafood shipments. Japanese eelgrass 
(Zostera japonica) is a non-native invasive marine plant 
found in scattered clumps or extensive meadows high 
on intertidal mud or sand flats. The full impacts of Japa-
nese eelgrass on native eelgrass is still being debated, 
but it is clear that this colonizing species alters habitat 
structure, changes water flow and sediment deposition, 
and makes sediments finer and organic content richer. 
In King County, the non-native marine plant Sargassum 
is found along much of the shoreline, particularly along 
the West Seattle shoreline. 

In the animal kingdom, invasive species are often no 
less harmful and are equally difficult to eradicate. This 
is particularly true for aquatic and marine species; 
many of these invasive organisms have proven difficult 
to detect in time to avoid serious or widespread out-
breaks. In King County, little is known about the eco-
logical effects of invasive animals but recent discoveries, 
coupled with concern about the effects of global climate 
change, lend an air of urgency to investigations into the 
extent of the invasive problem. A few species of concern 
in King County are the European Green Crab, the Asian 
mudsnail, the gypsy moth, American bullfrog, common 
carp, the brook trout in historically fishless alpine lakes, 
Atlantic salmon, European starling, eastern gray squir-
rel, and the nutria—a large aquatic rodent. A non-native 
tunicate was recently found in the marine waters of 
King County. Tunicates are a type of invertebrate that 
can spread rapidly, and non-natives can crowd out or 
kill populations of local native marine species. 

Disease
Native plant communities and species are also threat-
ened by disease. Some diseases that are of particular 
concern in King County include dogwood anthracnose 
(Discula destructiva) and white pine blister rust. In the 
case of dogwood anthracnose, this fungus affects the 
Eastern Dogwood, the ornamental Japanese dogwood, 
and the native Pacific dogwood, which is found along 

forest edges, streams, and riverbanks. Stressed dog-
woods found in moist, shaded environments are more 
susceptible, particularly those in urban areas. Although 
it is considered predominately an urban problem, it has 
been spreading into natural environments. It causes the 
dogwood leaves to turn brown and fall off prematurely; 
it also causes cankers on the branches and trunks. Even-
tually, the tree is strangled within 1 - 3 years of infection 
because vascular tissue becomes constricted and water 
and nutrient flow is impeded. The fungus is thought 
to have arrived in the Pacific Northwest (PNW) with 
shipments of Japanese dogwood to the area in the late 
1960s. Another disease of concern is white pine blister 
rust, which has devastated much of the white pine 
in the Pacific Northwest. This blister rust has mainly 
been observed in a few isolated locations of Western 
white pine in the lowlands and in the groves that sit at 
the lower elevations of the foothills, especially in the 
southeast part of the county. It is uncertain how seri-
ous a problem it currently is, but it may increase with 
warming. In the PNW, the infection began at a nursery 
in Vancouver, British Columbia, Canada in 1910 and 
spread rapidly south to Washington and Idaho by 1923. 
The origin of the disease was traced to the importation 
of infected Eastern White Pine seedlings from Europe in 
the early 1700s. 

The impacts of these diseases can be substantial to 
wildlife. White pine forests provide an important food 
source for squirrels that eat their seeds, and Pacific 
dogwood provides food and shelter to many bird spe-
cies and mammals. Recently in the Pacific Northwest, 
Pacific madrone trees and stands have been observed 
dying from an invading fungus of unknown origin. It 
is uncertain at this time if King County’s few madrone 
stands will be similarly affected. These Madrona groves 
typically grow on dry, sandy and exposed sites and pro-
vide winter food (berries) for birds and other wildlife.

A disease of concern for some animals and humans, 
alike, is West Nile Virus. The disease appeared in North 
America for the first time in 1999 and appeared in 
King County in 2006. Thus far six cases in birds and a 
single case in a horse have been confirmed; no human 
cases have been confirmed. This virus, transmitted by 
mosquitoes, can cause swelling of the brain and inflam-
mation of the membrane surrounding the brain. So far, 
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138 species of birds in the United States are known to be 
infected; Native crows, ravens and jays are particularly 
susceptible to the virus. 

Climate Change
The American Pacific Northwest may experience slight-
ly less dramatic effects from climate change than the 
subarctic and arctic areas of the continent. Nevertheless, 
the effect on native biodiversity is likely to be serious 
and somewhat unpredictable. In King County, some 
effects already are apparent as average temperatures 
over the last decade have increased slowly but steadily, 
especially in winter. For many of our native species, cli-
mate change will be an added stress to ecosystems and 
populations. The following effects are predicted to affect 
biodiversity in King County:

Increases in direct mortality as a result of thermal 
stress: For many freshwater species, especially the 
salmonids and the freshwater mollusks, warm-
ing stream and lake temperatures may impose 
an added physiological burden that increases 
direct mortality. Already, adult salmonids on 
their spawning runs upstream have encountered 
water temperatures warm enough to halt their 
migrations for a time.
Increases in productivity due to altered environ-
mental regimes: As temperatures warm, some 
ecosystems such as lakes and wetlands may 
experience increases in primary productivity that 
will alter the species composition of plants and 
animals.
Altered growth rates: Temperature is often con-
sidered a “master variable” in that it controls 
much of the physiological response of animals, 
especially cold-blooded animals such as salmon. 
Warmer water temperatures during incubation 
will likely increase the rates of development of 
embryos and juveniles and could alter the timing 
of emergence and out-migration from natal riv-
ers. If nearshore productivity is not synchronous 
with this migration, juvenile salmon face a lack 
of food supply during a critical time of their early 
life history.
Altered local distributions: Warming stream tem-
peratures over the last decades may have already 
altered local distributions of certain of our cold-
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water species of salmon and char. Some early 
evidence suggests that local spawning patterns of 
steelhead and bull trout may be shifting upward 
(to higher elevations) in watersheds where these 
species are found. Other species that may be sus-
ceptible to this effect are freshwater mollusks of 
the genera Margaritifera and Anodonta. The same 
effect is likely for some alpine species of plants 
and animals that may experience conditions that 
drive an upward shift in distribution. Some spe-
cies may find that such a shift is impossible since 
they occupy the highest zones in the county 
already.
Regional range shifts: This effect is a significant 
issue for certain species that are at the southern 
limit of their ranges. In particular, sockeye salmon 
in the Lake Washington system may be at risk as 
ocean temperatures rise and the thermal refugia 
in the northeastern Pacific are pushed northward. 
This could cause a collapse of the sockeye’s range 
northward some 1000 kilometers. The same shift 
might be observed for certain marine species such 
as the green sea urchin (Strongylocentrotus droe-
bachiensis), which may be a useful sentinel species 
for the effects of warming on the intertidal habi-
tats of King County.
Biological invasions: This effect is a concern 
among ecologists insofar as several groups of 
animals and plants are highly mobile and can 
reproduce quite quickly if conditions permit. 
There is some evidence that many of the exotic 
marine fishes that have been observed with more 
frequency off Washington’s coast and in the Strait 
of Juan de Fuca are likely candidates to move 
into Puget Sound as warming progresses. Many 
of the invasive freshwater fishes in King County 
are warmwater fishes and are likely to increase in 
abundance and distribution as lakes and streams 
warm.
Phenological changes (altered timing of life his-
tory events such as migration and breeding): 
Because the migrations and breeding of most 
animal species are keyed to seasonal signals of 
light and temperature, changes in these patterns 
may be expected in the county as elsewhere. This 
effect will be critical for salmon and trout, whose 
migratory patterns, breeding times, and emer-
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gence and out-migrations are keyed to river flow 
and temperature. If these environmental cues are 
temporally displaced, the life history patterns of 
many species will respond accordingly, and the 
direction of this response may not assure the sur-
vival of the species.
 Food web disruptions: This effect has already been 
observed in Lake Washington as a decoupling of 
certain parts of the phytoplankton-zooplankton 
food web, and it seems reasonable to believe that 
such food web effects are taking place in other 
county lakes as well. The cascading effects are not 
well-predicted, however, and will take some time 
to manifest in higher levels (salmon, for example) 
of the food web. The possibility of this effect in 
King County’s marine ecosystem is of great con-
cern. 

1.5 bIODIvERSITY mANAGEmENT

King County has two general goals for biodiversity: (1) 
Protection of existing elements of biodiversity, and (2) 
the restoration and recovery of elements that have been 
unduly harmed by human interference. The accomplish-
ment of those goals depends on multiple approaches, 
which are discussed in this section. Knowing whether 
the approaches are successful is crucial, and that is why 
monitoring is important and discussed at the end of this 
section.

With one exception, King County’s biodiversity goals 
tend to be developed from the County’s own per-
spective and have not been consciously embedded in 
regional or national biodiversity goals. The exception is 
the Shared Strategy for Puget Sound, the multi-jurisdic-
tional collaboration to conserve Chinook salmon. This 
program has developed the explicit population and 
habitat goals necessary to recover Chinook salmon to 
sustainable population levels. Otherwise, there are few 
explicit biodiversity goals at the regional level that have 
wide acceptance, and biodiversity goals at the national 
level are generally non-existent, except on federal lands. 
The State of Washington, through its Natural Heritage 
Program, has developed some habitat-specific goals, but 
even these are often not explicit, nor do they hold any 
regulatory power. If there are large-scale biodiversity 
goals that are intended to be inclusive of any part of 

n

King County, they have been generated by non-govern-
mental organizations such as The Nature Conservancy 
and may be at a scale of little direct relevance to King 
County. 

In 2002 Washington became one of only a few states 
to articulate a state policy on biodiversity.  In 2004, the 
Washington Biodiversity Council was established by the 
Governor to develop a 30-year vision for the conserva-
tion of the state’s biodiversity. Conservation is to be 
accomplished  through local, incentive-based programs 
on both private and public lands. In late 2004, a new 
Biodiversity Council was appointed by the Governor to 
develop a 30-year strategy to protect the full range of 
Washington’s biodiversity. The new Council, which will 
expire in 2007, includes participation by the Washington 
Department of Fish and Wildlife, other public agencies, 
and private stakeholder groups. It is unclear however, 
if specific goals and objectives have been developed 
that apply to King County. It is also unclear how King 
County government should interact with this effort. 
Ideally, the county’s biodiversity goals will nest within 
the larger regional goals of the State’s effort thereby 
assuring continuity of biodiversity protection. 

Protection of Existing Elements
The County protects elements of biodiversity in two basic 
ways: regulatory tools and direct protection through 
ownership and non-regulatory programs. There are 
four regulatory tools: the zoning codes that establish 
acceptable land uses and three complementary develop-
ment ordinances.

The County zoning code is a potentially useful manage-
ment tool for biodiversity protection although it has 
been used only weakly for that purpose. The establish-
ment of land uses that are compatible with the protec-
tion and recovery of biodiversity could be made more 
explicit but the current zoning still has some clear bene-
fits for biodiversity. This benefit is a result of the gradual 
thinning of development intensity as one travels from 
the urban lowlands eastward toward the Cascade foot-
hills. The gradient of development intensity generally 
declines eastward, and native habitats remain in a land 
cover setting that is more conducive to their function. 
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King County’s regulatory framework includes the 
Critical Areas Ordinance, Stormwater Ordinance, and 
Clearing and Grading Ordinance. The Critical Areas 
Ordinance (CAO) protects wetlands through buffers 
based on wildlife functions and local land use context, 
with maximum buffers of 91m on wetlands with high 
wildlife value and high land use intensity. Wetland 
Complexes were defined and protections were estab-
lished to partially address habitat fragmentation in the 
developing landscape. The complexes group wetlands 
within 152 meters (500 feet) of each other that have no 
barriers to dispersal, and increase the number required 
to constitute a complex as quality (category) decreases. 
The Wildlife Habitat Network (see Landscape Diversity 
Map) was also designed to help reduce the effects of 
fragmentation by linking diverse habitats through the 
developed and developing landscape. The network 
is intended to facilitate animal dispersal by connect-
ing isolated critical areas, segments, open space, and 
wooded areas on adjacent properties with a width of 91 
meters (300 feet) but not less than 46 meters (150 feet) 
of protected land. The corridors tend to follow ripar-
ian and stream corridors across the lowlands and the 
upland plateau to the east and southeast of Lake Wash-
ington into the foothills. The Wildlife Habitat Network 
is enforced when a development proposal is received 
for a property that has a portion of the network running 
through it.

Unavoidable mitigation is addressed in the CAO 
through buffer-averaging, rural stewardship planning, 
mitigation banking, and mitigation reserves. Buffer 
averaging maintains total fixed-buffer area by allowing 
decreasing widths with wider compensating sections. 
Rural Stewardship Plans include site-specific habitat 
plans allowing buffer reductions if an increase in habitat 
can be achieved (see Restoration and Recovery below). 
Mitigation Banking protects wetlands in perpetuity in 
advance of authorized impacts. The Mitigation Reserves 
Program purchases and enhances, restores, maintains, 
or protects wetlands. 

The Stormwater Ordinance prevents hydrological and 
water quality impacts to wetlands and streams with the 
highest flow protection levels matching the pre-devel-
oped site’s peak discharge rates for the two-year and 
10-year return periods, and includes pollution controls 
based on best management practices. 

Significant to protecting wetlands and wildlife, the 
Clearing and Grading Ordinance places limits on 
clearing, and these limits get stricter as the lot acre-
age increases. In other words, as lot size increases, the 
relative percentage of allowable clearing declines. At 
a lot size of 2 hectares (5 acres) or greater, no more 
than 35 percent of the lot can be cleared. The choice 
and location for clearing, however, lies with the land-
owner, who must avoid clearing in critical areas (as 
per the CAO). If avoiding clearing in critical areas is 
not possible, the landowner must file for an altera-
tions exception or write a Rural Stewardship Plan 
(see section 4.2). Landowners are sometimes encour-
aged to link uncleared areas on one lot with those of 
another; however, because most landowners wish to 
maximize privacy, most of them tend to carve out a 
space in the center of their properties. 

Additional mechanisms used by the County for bio-
diversity protection involve ownership of lands or 
development rights, conservation easements, and a 
tax incentive program. These four mechanisms result 
in the protection of ecological lands and important 
features on privately owned lands: 

The County uses fee-simple acquisition in 
those cases where confident control of the 
feature is desirable. The County purchases the 
land outright, receiving clear title to the parcel. 
The County’s ecological lands are in this cat-
egory. The current inventory is 80 properties 
for a total of over 2,430 hectares (6,000 acres).
The County may purchase the development 
rights to a parcel of land. This method allows 
the underlying current use to continue. The 
County has used this approach for the pro-
tection of farmlands and working forests. 
Currently, the County owns the development 
rights to 38,000 hectares (94,000 acres) of land.
Conservation easements are most often used 
by the state and by private conservation orga-
nizations but have been useful to the County 
as well. With this tool, the County buys a 
conservation interest in a parcel of land but 
title remains with the landowner. There are 
1,200 hectares (3,000 acres) of lands in conser-
vation easements at present. 

n

n

n
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The Public Benefit Rating System is a program 
that provides landowners with a substantial tax 
benefit for placing their lands in an open space 
category. At present, 720 landowners are partici-
pating in the program, and their lands account for 
2,682 hectares (6,828 acres).
As land develops in the County, especially resi-
dential lands, King County often seeks to main-
tain open space lands within subdivisions to 
act as corridors and habitat patches. Prior to the 
1990s, this protection was accomplished through 
the environmental review process and a negotia-
tion with the developer (based on the KC Open 
Space ordinances) to retain some parcels within 
the development as green space. The lands were 
placed in a separate parcel and designated as 
open space or sensitive land tracts and could not 
be developed. The lands were not public open 
space, however, but were owned either by the 
association or by some entity associated with the 
development. Today, similar open space lands are 
established at the time of development through 
multiple processes. One of these, the “4:1 pro-
cess,” specifies that developments in particular 
watersheds of the County must set aside 1.6 
hectares (4 acres) of open space for every acre 
developed. The County does not have the ability 
to choose in which areas of the development the 
open space lands will occur although guidelines 
are often provided to influence the location.

Restoration and Recovery
The restoration of habitats is a crucial aspect of biodi-
versity management in King County, most especially for 
the recovery of Pacific salmon, but the approach is being 
applied increasingly to County-owned forest habitats 
and to wetlands. 

Restoration work is mainly focused on streams and riv-
ers for the benefit of salmon and salmon recovery. It is 
slowly expanding to take in other aquatic habitats and 
also to include terrestrial habitats—especially County-
managed forest lands. The first restoration program 
began in the late 1980s as a small program focused on 
urban and suburban stream restoration, but it quickly 
expanded to include any stream in the unincorporated 
county. Cooperative programs were implemented with 

n

n

several cities and other agencies to expand the program 
in the early 1990s. In the last decade, the program has 
grown to a multi-million dollar effort with a section in 
the Department of Natural Resources and Parks devot-
ed just to stream and river restoration. This section now 
provides its expertise to other departments—most nota-
bly Transportation—and even to other jurisdictions. Its 
expertise has grown markedly over the decade. 

King County’s Forestry Program has also begun to use 
management techniques that have forest biodiversity as 
a major goal. These techniques are increasingly applied 
to the County’s holdings of working forest lands and to 
private forest lands where the County provides advice 
through Forest Management Plans. 

A third program just underway is the Rural Steward-
ship Program (RSP, see the description under section 
2.2). This program encourages landowners to develop a 
land management plan in exchange for regulatory relief 
from some provisions of the Critical Areas Ordinance. 
The program requires the landowner, in discussion 
with King County stewards and scientists, to evalu-
ate the property, the surrounding landscape, and the 
development proposal in a manner that derives an 
acceptable development plan and appropriate manage-
ment practices for the land. Because most development 
proposals are carried out on “damaged” landscapes, the 
provisions of an RSP plan may actually improve some 
ecological functions. 

King County placed large woody debris in this stream in Meridian 
Valley to improve salmon/wildlife habitat.  
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monitoring
King County has developed a program to measure the 
status and attainment of a set of environmental bench-
marks. This program, called KingStats, is designed to 
measure both the relative status of several environmen-
tal indicators and the success of County programs at 
attaining its environmental goals. The program is being 
implemented and used quite successfully for water 
quality and some biological attributes such as macroin-
vertebrate (aquatic insects) indices, but it lacks both the 
data and the appropriate indicators to evaluate overall 
county biodiversity. Further work is underway to estab-
lish appropriate indicators for species, habitats, and 
ecosystems, and to develop methods to monitor and 
evaluate them at the very large scale of the county. 

For now, the County relies on data supplied by other 
agencies to evaluate elements of biodiversity. This will 
probably change rapidly under the auspices of the 
County’s Climate Change Initiative, however. In that 
initiative, an analysis of the sensitivity of King County’s 
Biodiversity to predicted climate impacts is called for, 
along with the development of several indicators to act 
as “sentinels” and “umbrellas” to detect and evaluate 
the effects of climate change on biodiversity. These indi-
cators will probably be developed at all levels of biodi-
versity from landscape to genetic so that we might bet-
ter understand and predict local and regional effects.
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2. GOvERNANCE

In this section, important aspects of biodiversity 
management or governance in King County are dis-
cussed, followed by descriptions of on-going biodi-
versity-related program and projects.

2.1 bIODIvERSITY IN COUNTY mANAGEmENT

The King County Comprehensive Plan (KCCP)1 is 
the primary policy document for all elements of King 
County government. The goals and policies described 
in the plan are intended to guide the development of 
land use, transportation, housing, economic develop-
ment, environmental regulations, and programs such as 
land acquisition and stream restoration, among many 
others. The KCCP is the result of numerous discussions 
among King County citizens, the King County Execu-
tive Office, and the King County Council. The KCCP, 
once adopted by the County Council, becomes the 
one common statement of County policies to which all 
departments of the County refer. 

Biodiversity is a major environmental theme for the 
most recent version of the KCCP and is embodied in 
two distinct sections of the plan:

From the Fish and Wildlife section:

It is King County’s goal to conserve fish and 
wildlife resources in the county and to main-
tain countywide biodiversity. This goal may 
be achieved through implementation of several 
broad policy directions that form an integrated 
vision for the future. Each of the pieces is neces-
sary for the whole to be successful. The policy 
objectives are to 1) identify and protect critical 
fish and wildlife habitat conservation areas, 2) 
link those critical habitat areas and other pro-
tected lands through a network system, and 3) 
integrate fish and wildlife habitat and conserva-
tion goals into new and existing developments. 
Conservation of biodiversity is necessary if wild-
life benefits currently enjoyed by residents of the 
county are to be enjoyed by future generations.”

n

In the Wetlands section: 

Protecting native species biodiversity depends 
upon maintaining biological linkages, supporting 
the natural processes (like hydrology) that shape 
wetland habitat, and preventing fragmentation 
of wetland habitats. Small wetlands strategically 
located between other wetlands may provide 
important biological links between other, higher 
quality wetlands. Wetlands adjacent to habitat 
networks also are especially critical to wildlife 
functions and should receive special consider-
ation in planning land use.

From the KCCP, these goals and policies are translated 
into regulations via the Critical Areas Ordinance:

The purpose of this chapter is to implement the 
goals and policies of the Growth Management 
Act, chapter 36.70A RCW, Washington ((S))state 
Environmental Policy Act, ((RCW)) chapter 
43.21C RCW, and the King County Comprehen-
sive Plan, which call for protection of the natural 
environment and the public health and safety by 
Protecting unique, fragile and valuable elements 
of the environment including, but not limited to, 
fish and wildlife and ((its)) their habitats, and 
maintaining and promoting countywide native 
biodiversity.

These policies, goals, and regulations are the common 
basis upon which the integration of biodiversity rests 
in the County. In practice, most of the responsibility for 
carrying out the biodiversity goals lies mainly in two 
departments of the County: the Department of Natural 
Resources and Parks (DNRP, where the main natural 
resource programs of the County are housed), and the 
Department of Development and Environmental Ser-
vices (DDES, responsible for applying and enforcing 
County ordinances of many kinds, not just biodiver-
sity). A third department, Transportation, also employs 
fishery biologists and wetland ecologists, whose task 
is developing suitable mitigations for transportation 
projects. Other County departments remain beholden to 
the goals and policies of the KCCP and are required to 
adhere to the CAO during the implementation of their 
particular goals and objectives. Not surprisingly, the 

n

1 King County will update the KCCP in 2008; changes will include 
the addition of an entire section devoted to biodiversity.
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distinct goals of the separate departments often clash 
over issues related to biodiversity. 

Up to this time, much of the work of biodiversity pro-
tection has been housed in and initiated by the DNRP, 
where the main body of that work has been directed at 
ecological lands acquisition and management, wetland 
and stream protection, and salmon recovery. However, 
protection has not been expressly directed at the mul-
tiple scales of biodiversity. In the 1990s, King County 
DNRP had a Wildlife Program that provided advice to 
citizens and the Executive staff, and developed a wildlife 
habitat network that is part of the KCCP. The Wildlife 
Program was terminated because of budget cuts. The 
responsibility for advising on wildlife issues is mainly 
informal and resides in current staff. Mainly, programs 
for biodiversity protection tend to be carried on the 
backs of other, more specific programs such as salmon 
recovery, or are focussed on various habitats such as 
streams and wetlands. When species-specific diversity 
is addressed, it has been for a select number of species, 
usually specified by the KCCP or in the Growth Man-
agement Plan of the State of Washington. These species 
have not been chosen for their status as indicators or 
sentinels of biodiversity, however, and their protection 
relies mainly on the protection of occupied habitats or 
on certain elements of that habitat, such as the presence 
of a nest. Other aspects of biodiversity at larger scales 
(landscapes and ecosystems) or smaller scales (genetic 
or life history types) have not been addressed either by 
programs of objectives.

In recent years, because of the intense legal focus on 
salmon, streams, and wetlands, King County has been 
particularly successful in addressing biodiversity at the 
habitat scale, at least for aquatic habitats. Since 1981, 
the County has had regulations that control land use 
and development near wetlands. As a result, filling and 
manipulation of these habitats declined dramatically, 
almost immediately, and has not returned to pre-ordi-
nance levels in the County’s jurisdiction. However, 
annexations have led to the transfer of land from unin-
corporated King County to city jurisdictions, especially 
in the suburban areas to the east, in the uplands. In 
most cases, the regulatory protections have then been 
relaxed and wetland protections diminished. In 1990, 

King County expanded protection to streams as well, 
requiring 15 - 30 meter (50 - 100 feet) buffers along most 
watercourses. Recently, that protection was increased to 
about 50.3 meters (165 feet) for streams to a maximum 
of 91.4 meters (300 feet) around wetlands. New regula-
tions, though greater in scale and with higher probabili-
ties of success, are applied to an ever-diminishing area 
of County jurisdiction. With the pace of population and 
economic growth and the impetus of the Growth Man-
agement Act, annexations of the growing areas of the 
county are encouraged. The hard-won protections are 
often lost in that process. In effect, the most successful 
program for biodiversity protection in the county has 
also become the most challenging. 

Least successful aspects of biodiversity management are 
those that are required for large-scale biodiversity and 
species-based biodiversity—these aspects are closely 
related. The protection of functional landscapes and 
ecosystems at a scale necessary for sustaining popula-
tions requires land use management across many 10s 
of square miles and across multiple environmental 
gradients. Because much of the county’s landscape was 
altered many years before the harmful environmental 
effects were considered important, the opportunity for 
protection at that scale is rare, especially in the low-
lands. This loss of opportunities may not be the case, 
however, in the foothills and subalpine areas, but a 
concerted effort is necessary to identify these landscape 
and ecosystems and set about protecting them. This 
effort would also require some recovery of lands in 
order to retrieve some ecological function appropriate 
to sustaining native species. At the species level, regula-
tory successes are equally difficult to find. Much of the 
problem seems to lie in the inconsistency of the legal 
framework with the sciences of conservation biology, 
population dynamics, and landscape ecology. Most spe-
cies are not confined to small portions of the landscape 
but must be somewhat free to move about for feeding, 
breeding, rearing young, and interacting with other 
members of their species to insure adequate genetic 
exchange and population sustainability. In landscapes 
fragmented by development, even the most enlightened 
habitat-based protections are likely to fail if the distribu-
tions, spatial structure, and diversity of populations are 
not taken into account.
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2.2 bIODIvERSITY PROjECTS

Each of the following five programs related to King 
County’s biodiversity are described in detail below:
1. Puget Sound Salmon Recovery Plan
2. Natural Resource Lands Program
3. Greenprint Program
4. Regulatory Programs 

a. Critical Areas Ordinance 
b. Shorelines Master Program

5. Economic valuation of biodiversity in King Coun-
ty

Shared Strategy for Puget Sound:  
Puget Sound Salmon Recovery Plan
The Puget Sound Salmon Recovery Plan’s goals are to 
recover self-sustaining, harvestable salmon runs in a 
manner that contributes to the overall health of Puget 
Sound and it’s watersheds and allows us to enjoy and 
use this precious resource in concert with our region’s 
economic vitality and prosperity. More specifically, the 
goals are to:

1. Prevent the further loss of Chinook and chum 
salmon populations in the Puget Sound and 
Hood Canal;

2. Recover salmon populations sufficiently to allow 
their removal from the Endangered Species list;

3. Recover salmon populations sufficiently to per-
mit Tribal, recreational, and commercial harvests 
to resume.

Salmon recovery is mainly a large-scale stewardship 
project. In the words of the Plan:

“The Shared Strategy for Puget Sound is a collab-
orative initiative built on the foundation of local 
efforts, supported by leaders from all levels of 
government and sectors of our communities, and 
guided by the Puget Sound Technical Recovery 
Team’s regional recovery criteria.”

The Plan’s timeframe and start/end dates are thus:

 The current Plan outlines an initial 10-year effort 
in what is generally thought to be a 30 to 50 year 
undertaking. 
Planning work began in 2001. The Plan was 
completed in 2006 and formally accepted by the 
National Marine Fisheries Service in February 
of 2007. The current plan is intended to act as 

n

n

a foundation until 2017 although modifications 
will be made to the plan continuously through 
adaptive management.

The Plan is decidedly a combination of ecological and 
a people-oriented approach. Regional recovery criteria 
for salmon were developed by a group of seven con-
servation scientists, with specific areas of expertise, 
representing federal, state, tribal, and local agencies 
(the Puget Sound Technical Recovery Team, or PSTRT). 
These criteria, and the scientific framework in which 
they are embedded, are used by 15 local watersheds to 
develop strategies and actions to recover their respec-
tive salmon populations. The recovery planning process 
has generally followed this sequence: 

1. At the outset, the PSTRT, using an ecological and 
meta-population approach to salmon conserva-
tion, defined the specific independent popula-
tions within the larger group of populations 
(the meta-population aka the Evolutionarily Sig-
nificant Unit) of both Chinook salmon and chum 
salmon in Puget Sound and Hood Canal;

2. Using first principles of conservation ecology, 
together with population dynamic modelling 
approaches, the PSTRT defined recovery criteria 
for the ESU based on four basic attributes of 
populations: abundance, productivity, diversity, 
and spatial structure. The PSTRT also established 
more specific abundance goals for each popula-
tion within the ESU. These goals are used by 
individual watersheds to set near-term and final 
recovery objectives;

3. The Shared Strategy (the name given to the col-
laboration among Federal, Tribal, state, and local 
governments), meanwhile, worked with various 
sectors of the Puget Sound community—forestry, 
agriculture, business groups, fishermen, environ-
mental groups, and unaligned citizens, to craft a 
common purpose and approach for the recovery 
work to follow. The collaboration, largely vol-
untary, is based on the continuing commitment 
of the many groups to preserving salmon in 
Northwest waters. It is built on the work already 
underway in most watersheds, seeking to foster 
further work through capacity-building, sharing 
of resources, and common funding goals;
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4. A Puget Sound Salmon Recovery Plan, consist-
ing of 15 “chapters” (one for each participating 
watershed) was developed by the collaboration 
and submitted to the National Marine Fisheries 
Service to satisfy the requirements imposed by 
the Endangered Species Act.  

Because the scope of the planning and recovery effort 
extends to the entire Puget Sound basin, an area cover-
ing 10,000 square miles, 14 watersheds, and 22 inde-
pendent salmon populations, a new organization was 
created especially for this recovery work: the Shared 
Strategy for Puget Sound. This rather small group, 
which includes an executive director and a handful of 
staff members, is responsible for coordinating the devel-
opment of the several parts of the recovery plan (each 
watershed has a “chapter” in the final recovery plan), 
transferring the scientific information from the PSTRT 
to the watersheds, and maintaining the cohesiveness of 
the collaborators. Finally, the Shared Strategy assembled 
the Plan in June of 2006 for transmittal to the respon-
sible federal agency, the National Marine Fisheries Ser-
vice, who accepted the Plan in early 2007. 

Shared Strategy is directed by a steering committee that 
represents federal, tribal, state and local jurisdictions 
from each watershed within Puget Sound. In all, over 
200 jurisdictions are represented in the collaboration, 
including 2 federal agencies, several state agencies, 
some 12 Puget Sound Tribal governments, 12 counties, 
and dozens of cities. 

King County, mainly in the person of the County Execu-
tive and his staff, played a critical role in supporting the 
formation of the Shared Strategy and the process for 
plan development. In addition, several staff members 
from King County’s Department of Natural Resources 
and Parks are directly involved in the development 
and implementation of salmon recovery chapters for 3 
watersheds that lie wholly or partly within the county: 
The Green River Watershed, the Cedar River Watershed, 
and the Snohomish Watershed. These staff members 
include biologists, planners, project managers, and 
coordinators; they share duties with other staff funded 
through inter-local agreements among the many other 
cities within each watershed. For some staff members, 
particularly the biologists, the salmon recovery plan 

work occupies only a portion of their work, gener-
ally less than one quarter. These staff members are also 
responsible for policy/regulatory development and 
review, development and review for other County non-
salmon programs and projects, monitoring, and general 
environmental review. 

Staff scientists participate as technical coordinators, 
technicians, and advisors for each of three recovery 
areas within the county. Since this work began in 2002, 
the budget for the Science Section within the Depart-
ment of Natural Resources and Parks has been over 
US$9.8 million (Table 6).

Table 6. Budget for Science Staff Working on the Shared 
Strategy.

Year
Staff (Full or 
Part Time) budget* USD

2002 12 3,163,936
2003 12 2,301,397
2004 12 1,988,074
2005 11 1,387,365
2006  7 970,882

     TOTAL 9,811,653
*Includes staff cost, materials, production, consultant costs, etc.

The Regional Services Section has also participated in 
this program and provides watershed coordinators, 
analysts, and planners to the effort. Their budget and 
staff time is shown in Table 7.

Table 7. Budget for Regional Services Staff Working on the 
Shared Strategy

Year
Staff (Full or 

Part time) budget USD
2001 4,794,080** 
2002 8 921,799
2003 8 917,861
2004 8 912,433
2005 7 790,200
2006 8 906,574

TOTAL 9,242,947
**Science and Regional Services costs are combined for this year.
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Ecological Lands
King County’s Ecological Lands are a collection of 81 
sites covering 5,300 acres that are managed as Natural 
Areas. This is not a project, per se, but a set of lands and 
the way in which they are managed.

Ecological	Lands	Vision: Contribute to the conservation of 
native biodiversity

Goals for management:

Maintain and restore ecological processes, struc-
tures, and functions.
Provide protection for rare and endemic species, 
habitats, and ecosystems.
Allow for low-impact passive recreational and 
interpretive opportunities that do not conflict 
with other goals.

The responsibility for the conservation of ecological 
value of these lands falls solely on the County. The 
County began acquiring these lands in approximately 
1975, and acquisitions continue to be on-going, as is pro-
tection, restoration work, and maintenance. Biological 
inventory and ecological assessment of the lands began 
in the spring of 2004. To date, 10 of these Natural Areas 
have been analyzed under the current protocols.  Man-
agement plans have been written for approximately 45 
sites and cover about 75 percent of the acreage.

Acquisitions are currently chosen typically based upon 
previous landscape-level guidance documents. Cur-
rently, ecologists within the Water and Lands Resources 
Division inventory, assess, and analyze these lands. 
The ecologist looks for rare habitats or ecosystems in 
addition to rare plant communities or animal species. 
A report is prepared that describes properly function-
ing and ill-functioning processes as well as the current 
trajectory of the site in terms of both natural processes 
and vegetation communities. After a draft report is 
complete, all stakeholders convene for a given Natural 
Area and discuss the findings and collaborate on deci-
sions for management actions. It is hoped that in some 
instances, research questions will be tested through 
monitoring programs, but to date none have been estab-
lished. This ecological information and analyses are 
used by the Natural Resource Lands planners in writing 
the individual “Site Management Guidelines.”

n

n

n

The County’s commitment to open space and resource 
lands has been driven by a series of bond issues passed 
by citizens in the 1970s (Forward Thrust) and again, by 
local initiative, in the 1980s and mid 1990s. This began 
with the Agricultural Lands bonds in mid-1970s but 
expanded to a larger resource land initiative in the 1980s. 
These were mainly conservation futures bonds intended 
to purchase lands that had (extractable) resource value 
and ecological value. These were largely driven by 
citizen leaders early on. During the last decade or so, 
the initiative has come from the County Executive and 
members of the Council, driven by a long-standing 
citizen open space committee. This culminated in the 
Waterways 2000 initiative in the late 1990s that gave 
rise to the ecological land program we have today. The 
County has been a leader in this type of land acquisi-
tion for many years. Field visits are conducted by one 
or more ecologist, and biological features and ecologi-
cal processes of the site are inventoried.  Information 
gathered then informs management actions, including 
restoration work. Restoration work is carried out by 
varying groups, including through the Volunteer Pro-
gram (described in Section 4.2). Resource protection and 
maintenance is carried out by Parks Division Staff.

Natural Resource Lands Program Annual Cost for Eco-
logical Lands is US$ 250,000 for 2.25 FTEs (Full-time 
Equivalent, which is equal to equal to one full time staff 
member for one year); Preserve and Protect Ecological 
Lands/Maintain Restoration Projects are budgeted US$ 
550,000 per year, for approximately 3 FTE per year; 
2 ecologists are budgeted from the science staff for a 
total of 0.3 FTE, or the equivalent of approximately US$ 
32,000 annually.

Greenprint Program
The Greenprint Program was developed to assist with 
open space and working resource land planning. The 
Greenprint Program is responsible for developing a 
countywide conservation strategy to protect open space 
resources for such purposes as salmon recovery, farm 
and forest preservation, flood hazard reduction, and 
parks and regional trails.  In addition to a countywide 
strategy, the Greenprint methods have been applied to 
other more specific areas in the county, such as Vashon 
Maury Island. These smaller-scale analyses allow for a 
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customized conservation strategy that better addresses 
the landscape features and community values. 

The Greenprint is a technical analysis that incorporates 
both ecological information and community values to 
develop an open space and resource lands conservation 
and acquisition strategy. This program was initiated 
in 2003 and has been an on-going program since. The 
Greenprint for King County took approximately 22 
months to complete. The Greenprint for Vashon Maury 
Island was kicked off in April 2005 and the report is 
expected to be completed in April 2007.

When applying the Greenprint methods to a more 
localized area, both an ecological and people-orientated 
approach is used. Community involvement is neces-
sary in defining the vision and goals for the area. These 
community and environmental goals help guide how 
to model various geo-spatial environmental parameters 
to produce a map representing high value lands for 
ecological conservation.  The model output combined 
with expert knowledge from scientists and commu-
nity groups is used to identify conservation focus areas. 
Implementation of the conservation strategy is carried 
out in coordination by both the County and non-profits 
that are focus on land conservation. 

Open Space and regional trails planning and acquisi-
tion is one of the Executive initiatives for King County. 
The Greenprint for King County is considered part of 
this initiative. In 2003, King County partnered with 
the Trust for Public to develop The Greenprint for 
King County. With the completion of the model and 
reports, the Greenprint Program was created to assist 
with implementation and to respond to Executive and 
management requests and special projects. Staff for 
the Greenprint Program includes a project lead that is 
dedicated half-time to this work. To date, most of pro-
gram lead’s time has been spent on the Greenprint for 
Vashon Maury Island. Other staff that have supported 
the Vashon Maury Island work include scientists, GIS 
analysts, graphic artists, and a basin steward. When not 
working on the Greenprint Program, the program lead 
is also implementing the Mitigation Reserve Program, a 
program that addresses off-site mitigation.

The cost of the Trust Public Land contract to develop 
the Greenprint for King County was US$ 100,000. This 
contract included the analysis of existing conservation 
efforts in the county, production of two reports, and 
development of a GIS model. Additional costs include 
County staff time of approximately another US$ 60,000, 
which included the cost of a project manager and a GIS 
analyst. The ongoing annual program cost is approxi-
mately US$ 60,000, which covers approximately 50 
percent of the program lead time and as-needed GIS 
analyst support.

Regulatory Programs: Shorelines master Program
The goals of the Shorelines Master Program are to: (1) 
update the body of policies and regulations adopted in 
1978 that were designed to protect and restore existing 
ecological functions along shorelines of the state, (2) 
protect archaeological and historic sites of significance, 
(3) promote water dependent uses along the shorelines, 
and (4) address gaps in public access to waters of the 
state.

The Shorelines Master Program is a State-mandated 
update of the policies and regulations governing land 
use along shorelines of the state, involving analyses of 
current conditions, projections of cumulative impact, 
and restoration planning. The program must meet state 
guidelines in order to be adopted.

Work on the program began in July 2005, with proposal 
for adoption by County Council scheduled for late in 
2008. The shorelines characterization uses an ecological 
approach. Additionally, peer review and public com-
ment on the products have been solicited to date.

Staff in both the Department of Natural Resources and 
Parks and department of Development and Environ-
mental Services have been involved in the project.  Gen-
eral roles of staff on the projects have included program 
managers, GIS specialists, communication specialists, 
graphic designers, ecologists, environmental scientists, 
and water quality planners. Daily roles have been 
approximately equivalent. Both senior and junior staff 
have been involved in the work.
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Currently, 16 people have some responsibilities within 
the project; all have other work responsibilities in addi-
tion to the work on the program update. A grant from 
the Washington Department of Ecology covers much of 
the labor expense. Total annual budget is US$ 250,000.

Regulatory Programs: Critical Areas Ordinance 
Development and Implementation 
The goal of the Critical Areas Ordinance (CAO) is to 
protect the existing functions and values of critical 
areas and ensure public safety where there are identi-
fied hazard areas. The ordinance applies throughout 
unincorporated King County. Updates to the ordinance 
are mandated by the State of Washington’s Growth 
Management Act.

The ordinance identifies two general classes of critical 
areas: (1) environmentally sensitive critical areas, which 
include rivers, streams, lakes, wetlands, and wildlife 
habitat; and (2) public safety critical areas (hazard 
areas), which include areas at high risk for erosion, 
landslides, earthquakes, or flooding, as well as coal 
mine hazard areas. The King County Code protects criti-
cal areas as well as their buffers in order to protect public 
health and safety and to promote environmental health in 
the region. Buffers, generally speaking, are areas adjacent 
to a critical area that are also restricted from specific build-
ing and development activities.

Standards and regulations governing development 
practices in and adjacent to critical areas were adopted 
by the King County Council in 2004. This adoption 
followed an evaluation of the underlying scientific 
information that forms the basis for the environmental 
protections in the ordinance and a lengthy public pro-
cess that included an advisory panel of stakeholders, 
several public meetings, and testimony by citizens and 
staff before the King County Council. The Council made 
several adjustments to the ordinance including the 
directive to develop a stewardship program for rural 
landowners that would allow some deviation from 
the regulations and standards where necessary. That 
program, known as the Rural Stewardship Program, is 
described in Section 4.2. 

Implementation of the CAO standards and practices 
begins when a development permit is received by the 
County’s Department of Development and Environ-
mental Services (DDES). After review by DDES’s tech-
nical and planning staff, the proposal may be modified 
by a series of permit conditions that are attached to the 
project and attempt to mitigate the effects of the devel-
opment proposal on any critical areas that occur within 
the development site. Implementation continues with 
regular inspections and the development and imple-
mentation of a monitoring and evaluation plan. 

The Department of Development and Environmental 
Services and the Department of Natural Resources and 
Parks cooperate in the implementation and evaluation 
of the Critical Areas Ordinance. 

Economic valuations of biodiversity in King 
County
Although certain elements of King County’s biodiver-
sity have been assigned economic value for many years 
(fisheries and timber are two obvious examples), the 
valuation of the sum of biodiversity elements required 
the development of tools and methods beyond the 
reach of traditional economics. In the last decade or 
two, development of the field of ecological economics 
has produced some of these methods. In the Salmon 
Habitat Plan for the Green-Duwamish River (August 
2005), which was prepared as a chapter in the Puget 
Sound Salmon Recovery Plan, a valuation was devel-
oped using the methods of ecological economics. This 
attempt was the first such valuation by King County. 

The study, Ecosystem Services Enhanced by Salmon 
Habitat Conservation in the Green/Duwamish and 
Central Puget Sound Watershed, has two parts: an over-
view of the ecological services and benefits (including 
biodiversity) within the watershed and an analysis of 
the enhancement of these services and benefits through 
restoration and rehabilitation activities undertaken for 
Chinook salmon. A very brief summary of the work 
is presented here. The ecosystem services and goods 
evaluated in the study are:

Flood protection
Natural stormwater control
Drinking water production and filtration

n

n

n
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Reduction of pathogens and pollutants
Waste absorption
Storm protection
Biodiversity and biodiversity preservation
Nutrient regulation
Natural resource commodity production (fish, 
shellfish, timber)
Nursery and refugia services
Aesthetic value
Recreational opportunities

In reviewing the ecological services present in the 
Green-Duwamish watershed, it is important to consider 
two factors that influence the ability of the watershed to 
provide ecological services: the amount of undeveloped 
land in the watershed (the remaining ecosystems or 
parts of ecosystems), and the quality, health, or condi-
tion of that land. Developed and partially developed 
land can still produce ecosystem services if critical ele-
ments of ecosystems and functions are preserved, but 
insensitive development is likely to require the costly 
replacement of lost ecosystem services. In this study, 
land cover classifications were used to represent ecosys-
tems, and health indicators were derived from remotely 
sensed data and expert opinion. This land cover method 
(derived from the methods of Boumans et al. 2004) and 
the use of expert opinion has been used elsewhere to 
establish a gage of ecosystem health and develop a 
range of values for various ecosystem services. Both low 
and high estimates derived from the range of ecosystem 
values found in the literature are given in Table 6. In 
general, wetlands, forests, coastal and estuarine areas 
are the most prolific generators of ecological services 

n

n

n

n

n

n

n

n

n

and value. Table 5 was derived from landcover esti-
mates based on Landsat data from 1995 and 2001. 

Table 8. Estimates of the value of landcover types.

Ecosystem Category Low value in US$ high value in US$
Forest 1,295,830,000 4,775,863,000 
Grasslands and shrublands 322,366,000 1,237,833,000
Agriculture and pasture 6,406,000 23,136,000
Urban 7,209,000 38,084,000
Lakes, Rivers, Ponds 4,200,000 26,156,000
Wetlands 25,367,000 89,705,000
Coastal 5,473,000 29,444,000
Rock 24,599,000 84,281,000
TOTAL 1,691,450,000 6,304,502,000  

The study revealed that ecosystems of the Green-
Duwamish produce between US$ 1.7 billion to 6.3 bil-
lion each year for individuals, businesses, and govern-
ments within the watershed. Because not all services 
were valued, this is an underestimate. 

Continuous and Future value
The continuous flow of ecosystem benefits and ser-
vices was examined by estimating the net present value 
(NPV) of a good or service which is the measure in cur-
rent dollars of this year’s benefits plus an estimate of 
the future discounted benefits (a reduction in perceived 
future value). Using a discount rate of 3.5 percent to 
estimate NPV, the summed value of ecosystem goods 
and services in the watershed is US$ 48 billion to 180 
billion. Once restored, the ecosystems of the watershed 
should produce greater value for its inhabitants. If this 
restored value is calculated over 100 years and assumes 
that ecosystems, once healthy, are self-maintaining and 
that the citizen of the future will value these services 
equally, then a zero discount rate can be assumed and 
the 100 year value jumps to between US$ 171 billion 
and 637 billion. Ideally, far more than 100 years of ben-
efits will accrue from healthy ecosystems. 

Difficulties in valuations
The full value of ecological goods and services is 
inherently difficult to estimate. Ecological services are 
difficult to value in economic terms unless some com-
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parable artificial service can be found (e.g., water filtra-
tion) or citizens can be polled to establish a “willingness 
to pay” value. Even so, the value of an ecological service 
such as an aesthetically pleasing view has a tremendous 
range of values among citizens. Furthermore, many eco-
logical services may not yet be identified.  In the case of 
this study, the valuations were not intended to capture 
all value but rather to create “markers” against which 
future gains and losses could be compared.
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3. INTEGRATION

This section includes a description of how biodiversity 
is represented and integrated into the governance of 
King County. Additionally, King County’s interaction 
with outside agencies and other partners in imple-
mentation of biodiversity planning and management 
is discussed.

3.1. mAINSTREAmING bIODIvERSITY mANAGE-
mENT INTO COUNTY GOvERNANCE

The integration of biodiversity into management goals 
and objectives tends to occur most conspicuously dur-
ing updates to the King County Comprehensive Plan 
(KCCP) and to environmental ordinances and regula-
tions. At this time, representatives from the several 
County departments collaborate to develop policies, 
rules, and methods for assessing and managing the 
environment. Although these updates are not infre-
quent, it is rare that such a discussion occurs outside 
these updates except through a permit process or 
specific project that requires some participation across 
departments. In many, if not most, cases, the staff who 
work with biodiversity disperse to their respective 
departments after the work of plan and regulatory 
update is completed. Even though each department 
has some staff to advocate for biodiversity, the distinct, 
practical goals of each department and the dispersal of 
biological staff among departments tends to dilute the 
importance of biodiversity in management decisions. In 
effect, there is no comprehensive, integrated program 
for, and no staff members directly assigned to, the objec-
tives of assessing, describing, and protecting all levels 
of the county’s biodiversity. Rather, that responsibility 
has been dispersed among County departments, each 
with a self-described role in some aspect of biodiver-
sity management. At its best, staff members from the 
County’s regulatory department (Department of Devel-
opment and Environment Services, DDES) and the 
Department of Natural Resources and Parks (DNRP) 
have a workable relationship for specific projects that 
come to the attention of DDES. In fact, DNRP staff has 
worked on project review, monitoring, and evaluation 
for several projects for which DDES is responsible. In 
general, however, each department relies on its own 
staff to provide information and advice to its managers 
for biodiversity. 

In some cases, biological and ecological information, 
evaluation, and advice may be provided by outside 
consultants rather than internal department staff; in this 
case, there may be department staff assigned to review 
the work and provide guidance for the consultants. This 
relationship is far from satisfactory where biodiversity 
is concerned because County policies and objectives 
may not be considered in all their dimensions. More-
over, departmental capacity to manage biodiversity is 
generally not increased by the use of outside scientists. 

In King County, probably all departments consider some 
aspect of biodiversity in their decision-making. Cer-
tainly, the departments of Natural Resources and Parks, 
Development and Environmental Services, and Trans-
portation all must consider habitats and species listed 
in the Comprehensive Plan and Critical Areas Ordi-
nance in their decisions. In particular, for Development 
and Environmental Services, it is one of their primary 
responsibilities.  The Department of Executive Services, 
home to the County Executive, has taken biodiversity 
very much to heart in recent decisions. The Shared Strat-
egy for Puget Sound, the newly formed Puget Sound 
Partnership, and the recent Climate Change Initiative 
all have biodiversity as a major component and goal. 
That is not to say that all departments use or under-
stand a common definition of biodiversity. In some 
cases, departmental responsibilities are focused only on 
certain aspects or elements of biodiversity to the exclu-
sion of other elements. In addition, the consideration 
of biodiversity often begins with a particular project or 
activity that may affect some aspect of biodiversity. By 
the time the discussion of biodiversity has reached the 
project level, the necessary context for the conservation 
of biodiversity has already been lost. 

In attempting to integrate biodiversity throughout 
County departments, several lessons have been learned 
that will improve our work for biodiversity in the 
future: 

First, it must be made clear that successful con-
servation of biodiversity is the responsibility of 
every department, whether a natural resource 
department or otherwise. That is not to say that 
each department or division must take biodiver-
sity as its primary goal to the subversion of other 
goals, but each must recognize that all projects 

n
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to King County’s—but the integration of that work with 
ours is unresolved. 

Other non-governmental organizations also manage 
biodiversity in King County, and the County cooper-
ates with many of them. Seattle Audubon owns some 
exceptional wetland habitat in the Snoqualmie Valley in 
northeastern King County that is co-managed with the 
County. The Nature Conservancy also owns property 
in the county. A successful local land trust, the Cascade 
Land Conservancy (CLC), is becoming a major presence 
in the county. Most recently, the County and the CLC 
became partners in acquiring the development rights 
to 90,000 acres of forestland in the northern part of 
the county; the purpose of this acquisition was to pre-
serve the forest as a working landscape. County DNRP 
staff participated in identifying habitat-based protection 
areas in this forestland. Recently, the County has also 
participated with the Trust for Public Lands to develop a 
GIS-based model for identifying ecologically important 
lands in the county. 

As mentioned elsewhere in this report, there are a num-
ber of King County programs, such as our watershed 
salmon recovery work and our open space acquisitions 
and easement programs that have a secondary benefit of 
protecting and enhancing biodiversity. Other examples 
in this category would be the Salmon Watcher program, 
protection of agricultural lands, landuse regulations that 
protect stream and wetland buffers.

3.3 INTERNATIONAL bIODIvERSITY INITIATIvES

The Local Action for Biodiversity (LAB) Project is the 
County’s first direct foray into the area of international 
biodiversity conservation. This innovative program, an 
initiative of the International Council for Local Envi-
ronmental Initiatives (ICLEI)2, has engaged some 20 
cities worldwide—including King County—to explore 
and develop ways to preserve biodiversity in urban 
areas.  ICLEI and partners started this 3 year project as 
the first major initiative in a broader ICLEI Biodiversity 

2 ICLEI was founded in 1990 as the International Council for 
Local Environmental Initiatives. The council was established when 
more than 200 local governments from 43 countries convened at our 
inaugural conference, the World Congress of Local Governments for 
a Sustainable Future, at the United Nations in New York.

or programs undertaken operate on the same 
landscape or ecosystem as does native biodiver-
sity. Each department and agency should use its 
authority to improve rather than diminish biodi-
versity;
All departments must operate from the same 
basic definition and goal for biodiversity;
A county-wide perspective on biodiversity should 
be developed. This would include approaches to 
rarity, distribution, and representation of major 
elements of biodiversity;  
Each department and division should have objec-
tives for its work specific to the biodiversity 
goal;
Biodiversity conservation must be made highly 
visible as a County goal;
Biodiversity staff should be available to all depart-
ments to provide information, evaluation, and 
advice for the conservation of biodiversity;
Leadership at the highest levels of management 
is necessary for any biodiversity initiative to suc-
ceed. 

3.2 INTERACTION WITh OThER AGENCIES

In a county with 39 other jurisdictions (cities), King 
County is not the only government (nor the only entity) 
taking some responsibility for biodiversity management, 
but it is one of a handful of local governments that have 
biodiversity as a specific goal. A few large cities within 
the county (Seattle, Bellevue, and perhaps one or two 
others) also have some objectives for biodiversity; most 
commonly, any goal or policy for biological diversity 
is directed at salmonids and their habitats and at wet-
lands. Broad biodiversity goals are almost unknown in 
local governments; however, that may begin to change 
with the recent release of the Washington Biodiversity 
Conservation Strategy. Washington Department of Fish 
and Wildlife’s primary mission is to provide steward-
ship for fish and wildlife. In reality, commercial fisher-
ies, gamefish, and game animals receive the preponder-
ance of funding and attention. A recent biodiversity 
initiative at the state level offers some optimism for 
other aspects of biodiversity—their definition is similar 
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Program. The LAB project is exploring the best ways 
for local governments to engage in sustainable urban 
biodiversity conservation, enhancement, utilization and 
management. 

The LAB Project was initiated by various partners 
such as ICLEI, the World Conservation Union (IUCN), 
Countdown 2010, the South African National Biodiver-
sity Institute (SANBI), and RomaNatura and is open 
to more cooperation from interested organizations. A 
select number of invited cities from all over the world 
with track records of involvement and interest in biodi-
versity initiatives have been invited to participate in the 
LAB Project and thus pioneer in identifying best ways 
for enhancing biodiversity protection at the local level.

A second initiative, the Shared Strategy for Salmon 
Recovery, has indirect ties to international salmon con-
servation through the US-Canada Salmon Treaty. This 
treaty—and the international agreements that enable 
it—governs both harvest and protection of salmon 
stocks in the waters of Alaska, British Columbia, Wash-
ington, Oregon, and California. The harvest and con-
servation Puget Sound salmon stocks are governed by 
this convention. However, even though King County 
is participating in the recovery effort for Puget Sound 
salmon, the direct responsibility for conservation falls 
to the Federal government, the several states, and the 
many Native American tribes in the region. 
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4. PUbLIC PARTICIPATION 

The process of public participates in decision 
making about biodiversity is explained in this 
section. Additionally, five biodiversity awareness-
raising programs and projects that are underway, 
completed, or planned are described. 

4.1 PUbLIC PARTICIPATION AND ACCESS

The public may participate in biodiversity decision 
making through three different processes. They are 
broadly categorized as (1) legislative public input pro-
cesses, (2) formal public input processes, and (3) infor-
mal public input processes. When the King County 
Comprehensive Plan (KCCP), our guiding policy for all 
land use and development regulation in unincorporated 
areas, is being updated, citizens have the opportunity to 
provide amendments through the Comprehensive Plan 
Amendment Process. Major updates occur every four 
years and may include policy changes, whereas yearly 
amendments are limited to technical updates that do not 
require substantive policy change. The work program 
for the amendment process begins in January of the pre-
ceding year and amendments are adopted in the latter 
part of the following year. To begin this process, public 
presentation to the Unincorporated Area Councils are 
held in January and February to gather input on issues 
and a website is created to keep citizens informed. The 
work program scope is transmitted to the King County 
Council in March; the council begins to review amend-
ments a year later in March of the following year. 

Citizens may provide comments and propose changes 
on both the KCCP updates and the KCCP in general. 
Comments on KCCP updates may be submitted via a 
Comments Form either by email or postal mail. Citizens 
may also propose changes to land use designations, 
development regulations, and general changes to the 
KCCP through the docket process. The docket is open 
continuously but the King County Executive sends a 
report to the King County Council on December 1 for 
all docket items received as of September of that year. If 
they are to be considered, then the comments need to be 
submitted by June 1. County staff reviews each docket 
and a written reply is provided to the person who 
provided the comment. Each comment is considered 
separately, but the Hearing Examiner batches all recom-
mendations and sends them to the Council on January 
15. The Public Review Draft of the KCCP updates is 

available for review in September; public meetings are 
held in November to discuss proposed amendments. 
County staff returns to the Unincorporated Area Coun-
cils to present the proposed KCCP updates in January 
and February. The Council begins the adoption process 
in March and is completed towards the end of the year.

Another opportunity for the public to participate in bio-
diversity management is through a formal public input 
process that takes place with proposed changes to the 
King County’s Critical Area Ordinance (CAO) and the 
Shoreline Master Program updates. The public outreach 
for the CAO updates included a 12-member stakeholder 
group made up of property owners, builders and devel-
opers, and owners of multiple properties or commercial 
properties. This group was used to gauge opinions 
concerning land use and environmental regulations. In 
addition, mailings were sent to over 100,000 property 
owners to inform them of the role of the critical areas, 
advertise dates/locations of public meetings, informa-
tion about the update process, and provide website, 
email and phone numbers to facilitate public comment. 
A tracking system was also developed to manage and 
categorize public comments; comments were delegated 
to technical staff who responded to each comment indi-
vidually. A series of 13 public meetings were held to 
share information and hear from the public on proposed 
ordinance changes. 

The third type of public participation process is consid-
ered informal because no policies or regulations will be 
amended as a result of the process. An informal public 
input process is used when identifying, planning for, 
and restoring habitat lands. Depending on program 
or funding source, public participation may vary from 
public meetings and public workshops to stakeholder 
groups proposing lands for acquisition. The policy for 
public outreach as it relates to open space is presented 
in King County’s Open Space System: Parks, Trails, Natural 
Areas and Working Resource Lands (2004), which was 
adopted under the KCCP as a functional plan.  King 
County has approximately 10,000 hectares (25,000 acres) 
of parks, open space, and natural areas owned in fee.

Many of the protected lands in King County’s Natural 
Resource Lands inventory were identified through the 
Waterways 2000 Program in the mid-1990s. A sub-
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committee, composed of members of King County’s 
Open Space Citizen Oversight Committee, worked with 
citizens representing a range of constituency groups 
to develop resource protection strategies, community 
outreach, and property owner participations. This year-
long process also consisted of three public workshops 
to solicit feedback on the Waterways 2000 process and 
to gather an understanding of community values as it 
related to stream and river issues. The issues raised by 
citizens were incorporated into the finished product. In 
the end, the subcommittee identified six high-priority 
basins to focus further analysis and identify key lands 
for protection.  

King County is committed to public involvement and 
coordination in open space planning, acquisition, res-
toration, development and management. Today, habitat 
protection and open space planning is carried out in a 
variety of ways that include public involvement, public 
meetings, focus groups, surveys, email and advisory 
committees, or established park advisory committees 
appropriate to the size and complexity of the site or 
issue. Some examples of public planning processes 
include WRIA salmon habitat planning, King County’s 
Greenprint Program, Parks Citizen Oversight Board, 
and the Cedar River Council. In the case of the Green-
print for Vashon Maury Island that was just recently 
completed, County staff worked with the Vashon’s 
Natural Resource and Land Use Committee to identify 
community’s vision for natural land conservation. This 
group along with the local land trust provided input on 
the areas that were valued by the community and direc-
tion on their ecological priorities. Several public meet-
ings were held, as well as a public workshop to inform 
the community about the process and findings, and to 
seek their input. Their recommendations were incorpo-
rated into the final product when they were consistent 
with the program’s goals. 

The public may also participate in the management of 
the County’s Natural Resource Lands in a number of 
ways. King County develops Site Management Guide-
lines for each site which includes a section on public use. 
Depending on the site and existing local involvement, 
local residents or community groups may participate in 
developing the guidelines. King County Parks field staff 
regularly inspect and maintain the properties in a safe 

and clean condition. Local residents or groups may play 
a role in the daily management of the site when issues 
arise at the site. 

All Natural Resource Lands are managed to conserve 
and restore ecological value, while allowing public 
use that does not harm ecological resources. Other 
King County Parks that support more active recreation 
uses may also contain significant amounts of open 
space and habitat. All these King County-owned sites 
(approximately 10,000 hectares [25,000 acres] owned in 
fee) are open to the public and access is free. Many of 
these ecological sites are in remote parts of the county, 
and accessing them may be challenging; however, the 
County’s regional trail system provides access to some 
of them. With over 282 kilometres (175 miles) of trail, 
the County’s regional trail system is one of the best 
in the nation. These trails link many parks and open 
spaces including those located in urban areas with those 
in rural areas, thus making them more accessible to a 
wide-range of citizens.

4.2. bIODIvERSITY AWARENESS-RAISING/EDUCA-
TION PROjECTS

Each of the following five programs that raise aware-
ness of biodiversity are described in detail below:

1. Rural Stewardship Planning Program 
2. Salmon Watchers Program 
3. Basin Stewardship Program
4. Naturescaping/Native Plant Salvage Program
5. Volunteer Program 

Rural Stewardship Planning Program 
The Rural Stewardship Program supports rural land-
owners in stewardship of their land by coaching them 
in natural resource protection and enhancement, as well 
as sustainable living.  

Type of project (e.g. stewardship project that involves 
citizens or communities taking responsibility for man-
agement of biodiversity): Technical assistance is provid-
ed by the program with the intent to improve/restore 
habitat values and functions and promote behaviour 
change. Many of the applicants are focused on single 
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family development or redevelopment. The program 
educates about healthy natural systems and the impacts 
the proposed development may have. Applicants are 
required to write an action plan in exchange for Critical 
Areas buffer flexibility; the outcome of the actions are 
expected to be better ecologically than would otherwise 
be achieved with standard development.

The program began January 1, 2005; applicants apply on 
an on-going and first-come-first-served basis. About 40 
applicants per year have applied, and more are expected 
as the program matures and is refined.

Field visits are used to assess each enrolled rural prop-
erty with a focus on habitat values and functions, diver-
sity of species and structure, as well as potential for 
restoration opportunities. Rigorous analysis processes 
are used to look at the landowners proposed impacts 
and both the site and landscape scale ecology to identify 
appropriate best management practices that maintain 
or enhance the resource. A report (Rural Stewardship 
Plan) is written up summarizing these evaluations, best 
management practices, and a timeline.  In cases where 
critical area buffer flexibility has been provided, the 
Plan becomes part of the permit conditions for develop-
ment / clearing and a notice on title is filed to connect 
those conditions with the property in perpetuity.

The Department of Natural Resources and Parks’ Water 
& Land Resources Division manages the Rural Steward-
ship Planning Program. The team is made up of Basin 
Stewards (Project/Program Managers). There is a Pro-
gram Coordinator who oversees the program manage-
ment, implementation, work flow, outreach and quality 
control. Each team member has a case load of landown-
ers they work with. The Department of Development 
and Environmental Services supports the program by 
providing Senior Ecologist staff time for implementation 
and coordination. Annual budget is US$ 280,000 for 2.8 
FTE stewards assigned to this program, plus help from 
science staff at approximately US$ 75,000 annually.

Salmon Watcher Program

Salmon Watcher volunteers use polarized glasses to help see into the 
water better. 

The goals of the Salmon Watcher Program are two-
fold: to educate our citizens about the salmon in their 
streams, and to obtain data on adult spawners. The 
Salmon Watcher Program trains volunteers to identify 
and record species and numbers of spawning salmon in 
60 of streams in the Lake Washington Watershed and on 
Vashon Island. Our volunteers watch for fish on their 
assigned creeks twice a week during spawning season. 
The information they collect helps us know where 
salmon are spawning in our streams, and sometimes 
where barriers exist to salmon migration. Volunteers act 
as our “eyes and ears” in the watersheds and notify us 
of problems in our neighborhood creeks.

Salmon Watcher began in 1996. It is a grant-funded pro-
gram, and a new grant is applied for annually. The pro-
gram will continue into the foreseeable future, as long as 
it continues to be supported by the grant.

All volunteers (about 200 people annually) are taught 
about the different species of salmon that use King 
County’s freshwater for spawning by viewing a slide 
show given by fish biologists. These training oppor-
tunities are advertised in local newspapers and on the 
County’s web site.

This program is a multi-jurisdictional effort. King Coun-
ty is the technical lead of the program, and an ecologist 
from the County works with planners and biologists 
from seven cities within the county to plan and conduct 
the program each fall. Approximately US$ 86,000 is 
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spent annually in total program costs. One King Coun-
ty staff member is the program’s technical lead and 
volunteer coordinator. This total cost includes value of 
partnering jurisdiction’s time and volunteer time.

King County basin Stewardship Program
The goals of the Basin Stewardship Program are to:

Facilitate the protection and restoration of the 
county’s most important aquatic and terrestrial 
habitats Consider landscape (typically stream 
basin scale) context in prioritizing these efforts
Emphasis on habitats and ecological processes 
rather than individual species
Accomplish this through close working partner-
ships with key landowners, community groups, 
and government agencies in the county’s stream 
basins 
Leverage financial and other resources

The basin steward program was initiated in the early 
1990s with the hiring of two basin stewards in stream 
basins where comprehensive basin planning had been 
recently completed and has been an ongoing County 
program since. The program was expanded in the 
mid-1990s and again in the late 1990s. No end date is 
projected at this time.

Methods used to raise awareness of the program 
include:

Working one on one with individual landown-
ers to promote resource conservation and solicit 
partnerships for land protection and habitat 
restoration
Coordination of volunteer habitat restoration 
projects
Engagement in and comment on critical projects 
affecting basin health
Presentations to community groups (this has 
been a lesser area of emphasis in the past several 
years)

The program is part of the Office of Rural and Resource 
Programs within the County’s Water and Land Resourc-
es Division. The overall organization has a mission of 
protecting the county’s water and lands so they may be 
enjoyed safely today and for generations to come.

n

n

n

n

n

n

n

n

The program currently includes the following staff:
Basin Stewards (4) – These individuals are 
responsible for coordinating the implementation 
of projects in their respective stream basins, typi-
cally partnering with other staff from Water and 
Land Resources, and with other agencies, indi-
viduals, and community groups. These individu-
als play a strong role in setting operational pri-
orities for conservation projects in their basins, 
and for raising funds to facilitate implementa-
tion. Three of these staff are full-time in this role 
in three separate stream basins; two others are 
part-time comprising the equivalent of another 
steward across two additional basins.
Rural Stewardship Planning staff (3) – These 
individuals work with individual landowners to 
create site stewardship plans for their properties. 
The plans can provide regulatory flexibility and 
other incentives to encourage landowners to bal-
ance their site development goals with sustain-
able approaches to protecting and enhancing the 
natural resources on their property. Two of these 
staff are full-time. Two others are part-time creat-
ing the equivalent of a third staff person.
King County Greenprint and Mitigation Reserves 
Program Manager (1) – This individual is 
responsible for managing the Greenprint project, 
described in detail elsewhere in this report. This 
individual also manages the County’s Mitigation 
Reserves Program, which directs off-site mitiga-
tion for development impacts to relevant sites 
based on objective resource protection criteria, 
when on-site mitigation of development impacts 
is infeasible.

Staff are allocated to project as described above, plus 
a unit lead who supervises this program and several 
others. Budget is approximately US$ 900,000 per year 
in direct costs including labor, plus several million dol-
lars in annual implementation dollars coordinated by 
this program.

n

n

n
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Naturescaping/Native Plant Salvage Program 
The goals of the Naturescaping Program are to provide 
landowners with the education, tools, and motivation 
needed to improve the environment primarily through 
the widespread use of native plants. This program cov-
ers the spectrum from planting a backyard with a few 
native plants to full-scale habitat restoration.

The program is ongoing. Methods used to raise aware-
ness of the program include: Educational opportunities, 
volunteer opportunities, websites, television shows, 
radio and other large scale media. Opportunities to dig 
free native plants from site scheduled for construction 
are sometimes used as an incentive.  Interested people 
can “give back” to their community through the volun-
teer driven Native Plant Salvage Program.

Approximately US$ 100,000 are allocated annually to 
this project. Staff includes 0.75 FTE for the Program 
Manager (Native Plant Salvage, Naturescaping, online 
native plant resources, workshops, media appearances, 
Yard Talk television, technical assistance); 0.25 FTE for 
an Ecologist (native plant salvage); and 0.1 FTE for a 
Communications Specialist (Yard Talk television show 
co-host).

King County volunteer Program
The goals of the Volunteer Program are to:

Provide opportunities for the public to participate 
in restoration activities on the County’s parks and 
natural resource lands
Educate the public about the ecologically sensi-
tive areas within the parks and natural resource 
lands
Restore ecologically habitats by planting native 
trees and shrubs, controlling noxious weeds, and 
removing litter.

The Volunteer Program has been in existence for 15 
years with no plans for it to end. Methods used to raise 
awareness include:

Collaborating with local non-profits, community 
groups, and schools by providing opportunities 
for community service events. 
Promoting volunteer events aimed at restoration 
projects throughout the community. 

n

n

n

n

n

Providing educational information regarding the 
value and importance of native plant restoration 
to the community while participating in volun-
teer events.

The program is part of the Office of Rural and Resource 
Programs within the County’s Water and Land Resourc-
es Division. The Division has a mission of protecting 
the county’s water and lands so they may be enjoyed 
safely today and for generations to come. The pro-
gram currently includes one full time staff member 
who splits their time between this program and the 
Natural Resource Lands Program. Coordinators work 
with field staff as available on projects. In 2006, 278 
volunteer events were completed on King County Parks 
and Natural Lands. This work involved over 5,026 vol-
unteers who provided over 26,911 volunteer hours on 
restoration projects and trail work. Volunteers planted 
over 11,688 native trees and shrubs during 23 events; 
the plants are helping to restore wetlands and establish-
ing stream buffers. Over 25,000 tree and shrub seedlings 
were potted up by volunteers during 102 events for use 
in future projects. Forty-seven days of effort were made 
to maintain restoration projects and remove noxious 
weeds. Trail work had 139 events; over four miles of 
new trails were completed and extensive trail mainte-
nance was performed.

Approximately one-third to one-half of an FTE from 
Natural Resource Lands is dedicated to coordinating 
this work; additional FTE housed in Parks coordinates 

n

Homeowners learn how to landscape with native plants at this 
Naturescaping Workshop.
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volunteers on active parks. Cost of the Program is about 
US$ 50,000 annually. Value of volunteer time in labor 
cost to King County is US$ 322,932 (equal to approxi-
mately 14 FTE’s of Park seasonal workers doing restora-
tion projects and trail work).
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GLOSSARY

Accretion/accretional: Deposition of material by sedi-
mentation. Growth of a beach, spit, or similar feature by 
the addition of material transported by wind and water; 
pertaining to a feature formed by such sedimentation.

Accretion shoreform: Areas of the marine shoreline 
where sediment is deposited or has been deposited in 
the past. These areas generally have broad backshores, 
large accumulations of drift logs, and marsh or dune 
grass vegetation communities. They are frequently part 
of a lagoon/spit complex and are also frequently found 
at stream mouths along the marine shorelines. See also 
“Sand spit.”

Adaptive management: The periodic reappraisal of 
management goals and activities based on information 
gathered explicitly to test these goals and activities.

Adfluvial: A life history form whereby fish live and 
feed in lakes and move to streams and rivers to spawn.

Anadromous: One type of fish life history whereby they 
migrate from salt water to spawn in fresh water. Salmon 
of the genus Oncorhynchus are anadromous.

Armoring: The addition of rock, concrete, or other mate-
rial along a bank, bluff, or shoreline that is intended to 
inhibit erosional processes.

Bioaccumulate: Uptake and concentration of materials 
(especially pollutants) by organisms.   

Bluff: A high steep bank, often formed by erosion from 
flowing water (along a river) or wave action (along a 
marine shoreline). See also “Feeder bluff.”

Bond issue: The proposed sale of financial bonds to 
fund public infrastructure such as parks, roadways, sta-
diums. A bond issue may require approval by a vote of 
the citizens of the jurisdiction issuing the bonds.

Bottomland: The low-lying land along a river; the 
floodplain.  

Bulkhead: A retaining wall along a shoreline intended 
to inhibit the effects of wave erosion.

Caddisfly: An aquatic insect of the family Trichoptera. 

Cascade: A series of small, short waterfalls over steep 
bedrock or boulders.

Clearcut: A method of harvesting timber whereby all 
the trees from an area are taken (see “Selective cut” for 
contrast).

Code: A set of rules, regulations, and standards promul-
gated by the County.

Conservation futures: A Washington State program 
that allows property taxes to be levied by local govern-
ments for acquiring conservation lands and easements.

Corvid: Members of the family Corvidae. Includes the 
ravens, crows, jays, and magpies. 

Dike: An embankment of earth and rock built to pre-
vent floods. Also see “Levee.”

Ecotone: The overlap or transition zone between two 
plant or animal communities.

Endangered Species Act: Passed by the US Congress in 
1973, the ESA provides “a means whereby the ecosys-
tems upon which [endangered and threatened species] 
depend may be conserved”. The act recognizes two 
categories of species: threatened species—those likely 
to become endangered in the foreseeable future; and 
endangered species—those likely to become extinct in 
all or some portion of their range.

Estuarine wetland: A wetland with a salt-water influ-
ence. 

Eutrophic: Having high primary productivity. This 
term usually refers to a lake; In King County, eutrophic 
lakes are characterized by an accumulation of nutrients 
that support a dense growth of algae and other organ-
isms (the primary producers). 

Exotic species: Not native; a species that has been intro-
duced into an area or ecosystem. These “introductions” 
may be intentional by humans or they may occur natu-
rally as a result of changes on the landscape wrought 
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by humans. Not all exotic species are invasive. See also 
“Introduced species” and “Invasive species.”

Extant: In existence; still existing. Extant is the opposite 
of extinct.

Extinct: No longer living or existing. An extinct species 
has been completely extirpated.

Extirpated: No longer living or existing in a region of 
former range. A species that is extirpated from an area 
may also be extinct.

Federal land: Land owned by the federal government. 
In King County these lands are typically U.S. Forest 
Service lands.

Feeder bluff: Also known as sea cliffs and coastal bluffs, 
these are bluffs along the marine shoreline that are 
actively contributing, or feeding, sediment to beaches. 
Bluff sediment is the primary source of beach sediment 
in Puget Sound, whereas rivers and streams are a sec-
ondary source (Keuler 1988). See also “Bluff.”

Fen: A grass, sedge, or reed-dominated peatland, often 
with some shrub cover. 

Fluvial: A life history form whereby fish live and feed in 
larger rivers and spawn in small streams and tributar-
ies. In the Pacific Northwest, some species of trout have 
this life history. Some species of lamprey may also have 
this life history.

Forest Plantation: An area cultivated for the produc-
tion of trees for commercial harvest; a tree farm. Forest 
plantations in King County generally use monotypical 
stands of native species, particularly Douglas fir or 
Western hemlock, as their species of choice. 

Glacial flour: Clay-sized particles of rock, generated by 
glacial erosion, and suspended in river water, such that 
the water appears cloudy.

Granitics: Pertaining to granite, especially to the granite 
rock underlying the Cascade Mountains in northeast 
King County.

Hedgerow: A line of shrubby vegetation usually mark-
ing a field boundary. In King County, hedgerows would 
be found in agricultural areas.

Herptiles: Collectively, amphibians and reptiles. Also 
called “herps.”

Introduced species: A species intentionally or uninten-
tionally brought into an ecosystem by humans. Not all 
introduced species become invasive, but all introduced 
species are non-native, or exotic. See also “Exotic spe-
cies” and “Invasive species.”

Invasive species: A species of plant or animal that 
encroaches from one area or ecosystem into another. 
Exotic species are more likely to be invasive, but some 
native species may also become invasive given the right 
conditions. See also “Exotic species” and “Introduced 
species.”

Kettle lake: A depression created by partially buried 
glacial ice blocks as they melted; the depression then 
filled with water to become a lake.

Lacustrine wetland: A wetland type that is found along 
the margin of a lake.

Levee: A dike or embankment along a stream or river 
that is intended to stop water from reaching the flood-
plain and stop natural erosion processes. See also 
“Dike.”

Marine wetland: Wetlands along ocean coasts; salt 
marshes and vegetated intertidal areas. 

Mesotrophic: Having intermediate levels of primary 
productivity. 

Monotypic: Having only one species present.

Moraine: An accumulation of boulders, stones, gravel, 
sand, or other debris carried and deposited by the plow-
ing-like action of a glacier.

Nano-plankton: Minute planktonic organisms with a 
body diameter between 2 and 20 µm.
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Resident: A life history form whereby the fish remain 
in small streams throughout its lifetime. In the Pacific 
Northwest, some species of trout have this life history. 
Many non-salmonids, including sculpins, also have this 
life history.

Riparian: Pertaining to the banks or margins of streams, 
rivers, lakes, and marine waters.

Riverine wetland: A wetland along the margin of a river 
or stream. 

Revetment: A facing of stone, concrete, or other material 
placed along a scarp, embankment, or shoreline that is 
intended to inhibit natural processes such as erosion by 
waves or currents. 

Salmonids: Members of the family Salmonidae, which 
includes the salmon, trout, whitefish, and char.  

Sand spit: A point of land or a narrow shoal projecting 
into a body of water and composed of loose sediment. 
See “accretion shoreform.”

Selective cut: A technique of harvesting trees whereby 
only certain “selected” trees are taken from the forest 
stand.

Semelparous: A fish that spawns only a single time in 
its life. With this life history, after the fish spawn, they 
protect the nest as long as possible until they die. 

Shelterbelt: A vegetated windbreak. An area of trees 
planted to protect fields and buildings from wind and 
weather. See also “Hedgerow.”

Sound: Short for Puget Sound. See also “Puget Sound.”

Species of Concern: Species of Concern in Washington 
include those species listed as State Endangered, State 
Threatened, State Sensitive, or State Candidate, as well 
as species listed or proposed for listing by the U.S. Fish 
and Wildlife Service or the National Marine Fisheries 
Service.

Neomycid: A freshwater opossum shrimp. A member 
of the family Mysidacea. An almost exclusively marine 
family except for three species.

Neotropical: The zoogeographical region comprising 
South America, West Indies, and Central America south 
of the Mexican Plateau. 

Neotropical migrant: A bird that nests in temperate 
regions and migrates to the Neotropical faunal region 
during the non-breeding season.(Martin and Finch 1995; 
Johnson and O’Neill 2001). 

Non-native species: A species not indigenous to the 
ecosystem under consideration. See also “Exotic spe-
cies.”

Oldfield: An abandoned pasture or tilled field that has 
been overtaken by grasses, herbs, and shrubs. 

Oligotrophic: Having low primary productivity. A lake 
with very few nutrients.

Oxbow lake: A lake formed by the cutoff of a meander 
bend of a river. So-called because of its crescent shape.

Palustrine wetland: A marsh; a shallow water wetland.  

Peatland: Bogs, fens, and swamps where peat has accu-
mulated. 

Phenology: Study of the temporal aspects of natural 
phenomenon; especially of the timing of life history 
events.

Pico-plankton: Planktonic organisms between 0.2 and 
2.0 µm.

Puget Sound: The body of saltwater occupying the 
central portion of the regional topographic depression 
known as the Puget Lowland. Puget Sound lies between 
the Olympic Mountains and the Cascade Mountains 
of Washington State. The Sound is approximately 130 
km (80 miles) long, has about 3,220 km (2,000 miles) of 
shoreline, and is 280 meters (920 feet) at its deepest.
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State Sensitive species: Any wildlife species native to 
the state of Washington that is vulnerable or declin-
ing and is likely to become endangered or threatened 
throughout a significant portion of its range within 
the state without cooperative management or remov-
al of threats. State Sensitive plant species are those 
plants vulnerable or declining and which could become 
Endangered or Threatened in the state. 

Talus: An area of dislodged rock fragments accumu-
lated at the base of a steep slope or cliff, where the cliff 
may or may not still be present.

Timberlands: Forests that are managed for the harvest 
of saleable timber.

Tree farm: A forest plantation.

Wilderness Area: In the United States, an area of the 
landscape set aside by law for its natural value. Wil-
derness areas are to remain undeveloped and without 
roads. 

Windthrow: The toppling of trees by wind; most often 
used in reference to the effect on timberlands. 
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