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SCHEDULE
0830
Meet, place TBA; orientation to the day

0930
Depart from the B Parking Lot

1030
Arrive, to USFS land on the South Fork of the Skokomish River, with Dick Carlson, Olympic National Forest

1300
Lunch at Staircase, in Olympic National Park, National Park Service

1430
Arrive Tacoma City Light Power Station/Cushman Project

1500
Arrive Squaxin Tribal Museum

1630
Reassemble and initial debriefing

1645
Depart for Evergreen

1715
Arrive Library Loop

BACKGROUND FOR THE FIELD TRIP
1. The Skokomish Watershed: An Environmental History
The Skokomish River watershed is located on the southeastern Olympic Peninsula in Washington State.  The river system drains approximately 240 square miles.  The river discharges into the southern portion of the Hood Canal basin of Puget Sound.  Three main tributaries subdivide the drainage system: the South Ford, North Fork and Vance Creek.  All three tributaries originate in the upper elevations of the Olympic Mountains.

Glacial processes, acting on uplifted basaltic bedrock that comprise the Olympic Mountains and foothills, shaped the basic land form of the Skokomish watershed.  Several glacial episodes during the Pleistocene Epoch (2 million to 10,000 years ago) scoured out Hood Canal and the valleys through which the tributaries of the river system would eventually traverse.  15,000 years ago glaciers covered the whole area, in some places over two miles thick.  As the glaciers receded, sea water flooded what is now the Hood Canal (which is a bay of Puget Sound and not really a canal), and surface water cut down through the glacial debris on the southeastern flank of the Olympic Mountains, thus defining the tributaries of the Skokomish and giving the land its present shape.  The Skokomish River cut its way through glacial till and bedrock all the way to Hood Canal, where it formed an estuarine delta.

Annual precipitation at the highest elevations of the Skokomish river system averages over 200 inches, 90% of which typically falls during September through April.  Snow melt provides most of the stream flows during the rest of the year.

As the climate warmed, between 10,000 and 4,000 years ago, coniferous forests developed throughout the valleys of the Skokomish.  Climate, fire, and terrestrial characteristics (soil type, elevation, etc.) determined the nature and forest composition of the developing landscape.  As the river flows downslope, it passes through different types of forest vegetation, divided into zones according to the dominant arboreal species.  The river leaves the Alpine zone and descends through the Mountain Hemlock, the Silver Fir zone, and finally into the lowland Western Hemlock zone.  Were it not for the purging effects of fire (set mostly by lightning strikes) Western Hemlock and Western Red Cedar would have naturally dominated the lower elevations, as they are shade-tolerant species, whose seedlings can grow in the almost total darkness formed by canopies of giant trees.  Fires over the last 10,000 years, especially since about 7,000 years ago, however, favored Douglas Fir land over true Fir species, which are shade intolerant, but less sensitive to forest fires.  At any rate, by approximately 6,000 years ago, old-growth coniferous forests dominated the landscape of the Skokomish watershed.

The Skokomish watershed became home for a wide variety of birds, fish, mammals, and plants associated with coniferous forests.  The bald eagle, elk, and several species of anadromous salmon are, according to one investigator, "powerful symbolic representatives of the other animal species and indicators of the ecological health" of the whole watershed.  Virtually year round the lower reaches of the system were choked with salmon runs.  (A river to the north of the Skokomish was named Hamma Hamma ["stinky stinky"] by the Native Americans for the rotting carcasses of salmon who climbed all the rivers of the Olympics to spawn and die.)  The bald eagles thrived on live and dead salmon in the rivers, while large herds of elk grazed the lowland meadows and edges of the forests.

The old-growth coniferous forest that once dominated the entire watershed now exists as remnant stands at the higher elevations of the Olympic National Forest and Olympic National Park.  The once contiguous habitat is cut and divided by hundreds of miles of forest service, state, county, and local roads.  Human projects have inundated forest lands with hydroelectric projects, converted bottom land to agriculture and residential uses, and clear-cut thousands of acres of the coniferous forest.  Massive habitat loss has affected all associated flora and fauna, especially bald eagles, elk and salmon.  Human intervention, in just one hundred and fifty years, has transformed the Skokomish watershed into a cultural landscape, drastically different from the one that developed as the ice receded.

The first human inhabitants, the ancestors of the present-day Skokomish Indians, occupied mostly the mouth of the river.  There they pursued subsistence strategies similar to those of other 'cedar and salmon' people of Puget Sound.  They settled in small numbers around the river delta and north along the Hood Canal, where they built canoes and plank houses out of cedar, more easily split and fashioned with the stone and horn implements that they possessed.  Salmon species were so important to the survival of the Skokomish that they provided not only their major source of protein, but also a crucial symbol in their religious practices.  The men fished the delta estuary and the lower Hood Canal for salmon, while the women gathered shellfish, berries and roots.  As their populations were low, and as they rarely ascended the river tributaries to hunt, the 'first people' had a negligible impact on their surrounding environment.

Nor did the first Euro-Americans to enter the area make any substantial changes in the coniferous forests of the watershed.  In the summer of 1792, longboats from the H.M.S. Discovery anchored close to present-day Port Townsend, surveyed and named the Hood Canal.  The British expeditionary force named many of the prominent geographical features of the area and claimed them, in the name of King George III of England.  Captain Vancouver of the Discovery named the Hood Canal after Lord Admiral Hood, Lord of the Admiralty, who never saw the Puget Sound region.  The surveying team from the Discovery had some casual contact with the Skokomish, perhaps their first contact with Native Americans.  In the early nineteenth century, the Hudson Bay Company made the area part of the Columbia District of their vast transcontinental fur empire, but the factors of the company preferred to trade with the Indians of Puget Sound for fur, rather than establish agricultural settlements, so the company left the Native Americans and the natural environment pretty much alone.  These early Euro-Americans brought diseases into the area, which devastated all the Native American populations of the Puget Sound, but they did not exploit the forest resources in any substantial way.  All of this changed after 1846, when the British Empire ceded its rights to the land, up to the 49th parallel, to the United States by treaty.

In the 1850s, Euro-Americans from the United States entered the Skokomish River basin and began to reshape drastically the landscape of the watershed.  At first, they were attracted to the mouth of the river, but soon began to move along the shores of Hood Canal and up the valleys of river tributaries. By the Point No Point Treaty of 1855, many tribes of the area, including the Skokomish, agreed to surrender their historical lands and move onto small reservations.  The Skokomish moved to a reservation at the mouth of the river, where they continued to harvest aquatic, game, and timber watershed resources.  The Skokomish Tribe occupies today a 3,000 acre reservation, about 2% of the entire watershed.

Euro-Americans acquired, by fair means and foul, most of the rest of the lowland and mid-elevation portions of the watershed.  Eventually, Simpson Timber Company, headquartered in Shelton, Washington, became the largest private land owner with 22,350 acres, or about 14% of the low to mid-elevations.  The U.S. National Forest Service, after the turn of the century, took control of 78,500 acres (51%) at the mid-elevation watershed, which it managed until recently for maximum sustained yield.  By the mid-1940s, Simpson Timber Company had harvested most of its land.  In order to stabilize the local economy, the U.S. Forest Service, which administered the Olympic National Forest, and Simpson Timber Company, established in 1946 the Shelton Cooperative Sustained Yield Unit, which allowed Simpson to cut over lands in the National Forest.  The Shelton Cooperative Sustained Yield Unit covers approximately 111,000 acres of Olympic National Forest lands, 54,566 acres of which are in the Skokomish Watershed.  The Olympic National Park comprises 30,000 acres (19%) at the highest watershed elevation and has been managed mostly for preservation.

Enter the City of Tacoma in the 1920s to complicate the already crazy quilt of land management in the Skokomish Valley.  Through the power of eminent domain the City of Tacoma condemned about 10,000 mid-elevation acres of the North Fork for a hydroelectric project, dubbed the Cushman Project.  The Cushman Project uses about 40 percent of the annual Skokomish Basin flows, diverting them from the watershed and discharging into the Hood Canal near Potlatch.  The major dam of the project created Lake Cushman and flooded the valley of the North Fork as far up the tributary as the present boundary of the National Park, at the Staircase entrance.  The dams of the Cushman Project do not have salmon ladders or other mitigating devices; thus if fish once went into the upper reaches of the river (a contested claim), they are no longer able to do so.  The lower reaches have much less water because of the diversion to the hydroelectric plant; thus the project severely impacted the once large fish runs that used that tributary. The City of Tacoma owns 6% of the watershed and manages most of its 10,000 mid-elevation acres for hydropower production through the Cushman Project, but has also leased 3,166 acres to the Lake Cushman Development Corporation for recreational and residential purposes.

Finally, Washington State owns 4,500 acres (3%) in the low- to mid-elevations of the watershed.  These lands are presently managed for recreation and timber hatchery production.

Human use of the Skokomish Watershed has followed then a certain pattern.  Humans settled first the mouth of the river and used its resources, then moved inland, cutting timber and, in the case of the South Fork, establishing farms at the low and middle elevations, and gradually moved up into the higher elevations.  The Cushman Project has drastically altered the North Fork, while diking and other means to control the lower part of the South Fork have significantly altered that landscape.  Since Euro-American settlement, market-driven, resource-based activities have dramatically affected the natural processes and habitats of the watershed--at all elevations. The result is fragmented ownership in a fragmented and shattered landscape.

Human-imposed ownership boundaries rarely correspond to habitat patterns.  Survival of such animal species as elk, bald eagle, and salmon depend on habitats passing through many ownerships.  Remnant stands of old-growth forests, with pristine streams running through them, exist only at the highest elevations in the watershed.  Below these relic habitats lies land criss-crossed by roads and silted streams, patchworked with huge clear-cuts, and adorned by fragments of formally contiguous coniferous habitats.  The bald eagle, elk, and salmon have little need for preserved landscape high in the watershed.  Their optimum habitat ranges are in the lower elevations, where human exploitation has most affected the watershed and where their survival depends on the cooperation of often conflicting owners who have very different ideas about how the watershed should be managed.

At present, the Skokomish Watershed is thus a highly contested watershed.  After years of facilitating and abetting timber cutting, the U.S. Forest Service, prompted by the President's Forest Plan of 1994, must now manage its lands, in part for habitat protection.  The U.S. Forest Service and the National Park officials want to protect most of the remnant, old-growth stands, which Simpson and other private timber interests lobby to cut, even in the Olympic National Park.  Environmentalists struggle to restore salmon runs and protect the ever-diminishing native species of plants and animals, while others contest them to open up the area for less environmentally benign human activities.  And most recently, the Skokomish Tribe is fighting to keep the City of Tacoma from gaining new permits for the continuation of the Cushman Project and to restore the salmon run in the North Fork of the Skokomish River.

2.
Comments on the management of the Olympic National Forest, Hood Canal Ranger District 

In this field trip, you will see forested area owned and managed by the U.S. Forest Service (USFS, a division of the U.S. Department of Agriculture).  You will also see some lands of the Simpson Timber Company.  Here are some points to keep in mind as you see this area:

a. Since 1897, the year the Olympic Forest Reserves (later the Olympic National Forest) were organized, timber harvest was the dominant activity.  The peak harvest levels were reached in the 1970s.

b. Litigation and laws such as the Endangered Species Act (1973) and the National Forest Management Act (1976), required the U.S. Forest Service and other land owners in the late 1980s to develop plans for protecting the Northern Spotted Owl (Strix occidentalis caurina).  The scientific report prescribing "habitat preservation" for the owl was released by the USFS and other federal agencies in 1990.  For all practical purposes, preservation of the owl requires lower levels of timber harvest.

c. Since 1994, the year the President's Forest Plan was issued as a way to resolve the issues surrounding the owl, the area has been managed on a multi-purpose use basis: wildlife habitat preservation, recreation, and timber harvest.  Harvest levels are considerably below the levels of the 1970s and before.

d. The marbled murlette is another forest bird with a potential impact on forest management practices.  This bird lives primarily in old-growth forests but feeds on marine fish.  It can fly substantial distances (tens of miles) between its nest in the forest and marine waters, so protecting the bird's habitat requires not harvesting substantial amounts of timber near the shoreline.

3.
Comments on how the controversy over the Northern Spotted Owl affected timber communities in western Washington
The economy of Washington State consists of three distinct sectors; manufacturing and technology, agriculture, and the timber and forest products sectors.  Each of these sectors occupy unique and usually non overlapping regions of the state. The manufacturing, technology and financial sector is principally located in the central Puget Sound area, Vancouver, Hanford and Spokane. Agriculture dominates much of eastern Washington, as well as pockets of Western Washington (north of Everett).  The timber and forest products sector occupies the coastal region of Western Washington and it dominates Pacific, Lewis, Grays Harbor and Mason Counties.  Timber also is a key component of the economy of the Northeast corner of Eastern Washington.  

The timber and forest products sector of the economy is dominated by large corporations and concentrated ownership of forest lands.  Washington State, the U.S. Forest Service, and the forest products corporations own most of the commercially viable timber lands.  Each manages their lands for different purposes and goals.  Washington State attempts to maximize tax revenues for schools.  The Forest Service philosophy is governed by "multiple use" criteria that balance habitat, timber harvest, community stability, and recreation.  However, maximizing the volume of the timber harvest from Federal lands best explains the principle outcome of the Forest Service management practices until the 1990s.  Private forest lands have been historically managed to maximize profits for their owners.  Clear cutting harvest technology and a desire to eliminate old growth forests were common goals of all major timber holders until the early 1990s.  (Note: old growth forests are no longer adding new biomass, so foresters see them as static, subject to decay, and in need of harvest now.)

The timber and forest products economy creates relatively high paying jobs and prosperous rural communities.  Timber jobs support retail sectors in rural communities, as well as schools and local government services.  As a way of life, logging and related activities created strong community identity and pride.  While timber driven local economies created prosperity, they did not create diversity in the economic base.  Timber communities live and die by the volume of timber harvest.  Since 1980, the forest products economy has suffered a series of setbacks and recessions. 

Employment and wages in the forest products sector of the Washington State economy peaked in the late 1970s.  During the early 1980s, timber communities were hard hit by the "Reagan Recession" (1982-1984).  This recession was a deep national  contraction of the American economy.  The impact on timber communities was long lasting and deep.  In Washington State it was typical to have 13%-20% unemployment rates in Mason, Lewis, Grays Harbor, Pacific and Stevens Counties throughout most of the 1980s.  Timber corporations also suffered as profits fell during this period.  The industry response to the recession was to invest in new plant and equipment which increased overall efficiency (the ability to harvest timber with fewer employees).

Thus, when demand for forest products increased in the late 1980s, harvest levels approached their historic highs but employment remained depressed.  A structural shift had occurred in the industry.  The relationship between the volume of timber harvested and employment was reduced.  While the economy improved during the late 1980s, and high levels of profits were made by timber companies, timber communities remained in recession.  Employment never recovered.

The controversy over the Northern Spotted Owl and the Endangered Species Act compounded an already difficult situation.  Timber communities understandably felt their basic survival was at risk, and the Spotted Owl controversy became the focal point to explain all that was wrong in timber communities.  The public policy debate over timber harvest, critical habitat preservation policies, and industry access to the timber in the Olympic National Forest was an intense battleground at all levels of government.  President Clinton's "Forest Summit" in Portland, Oregon was a symbolic attempt to get all parties to the table at the same time.  Prior to the listing of the Northern Spotted Owl, the Forest Service was developing a management plan that significantly reduced harvest levels in the Olympic National Forest.  When the Forest Service incorporated habitat preservation into the Forest Plan, it reduced even further the volume of timber available for harvest.  

During the last 17 years, timber communities have been impacted by a number of factors, including recession, harvesting timber beyond sustainable yield levels, technological change in the industry, the exporting of the very finest logs, and a growing awareness of the value and heritage of old growth forests and their unique habitats.  Our public discussion of these issues represented a poor effort, and all the major players in the debate; governments, industry, environmentalists, the Forest Service, and the media failed to develop a reasoned public discourse on the issues.  The Spotted Owl controversy serves as a reminder of the challenges of special interest politics articulated by James Madison in Federalist #10.

4.
Comments on the ecology of the Northern Spotted Owl
a. Northern spotted owl is a medium-sized bird with white mottling on the breast and abdomen.  It is very similar in appearance to two other sub-species, California spotted owl and Mexican spotted owl.  Northern spotted owl is found from southwestern British Columbia south to northern California, in the area from the Pacific coast to the east slope of the Cascades.

b. The bird is quite rare north of Oregon, and most of the known birds are in Oregon.  Most of the known nests appear on federal lands, of the U.S. Forest Service and the Bureau of Land Management (U.S. Department of the Interior).  The total population size of the species may be between 3000 and 4000 pairs of birds.

c. Northern spotted owl appears to do best in old growth forests.  Most nests are in old trees.  The bird appears to prefer forests with multi-layered canopies dominated by large conifers (> 30 inches diameter, breast height), with substantial canopy closure (60-80%), with deformed trees (cavities, broken tops, dwarf mistleto infections), with many logs on the forest floor.  In Washington, these types of forests appear about 150-200 years after disturbance (fire or logging).

d. Northern spotted owls are carnivores, which means that the total biomass of the species cannot be large.  Most pairs of owls in Washington appear to need an area of 3000-5000 acres to provide enough net primary productivity to support enough prey for the owls to survive.  Their land requirements may be smaller further south.  They prefer to feed upon northern flying squirrels, dusky-footed or bushy-tailed woodrats, and various rabbits and hares.  (Note: marbled murlettes are also carnivores.)

e. "Old-growth forest" is not a precise ecological concept.  Instead it is an array of vegetation with specific characteristics.  It generally takes at least two centuries for such vegetation to develop.  Many old growth stands of Douglas Fir are the result of wild fires that occurred in the past: Douglas Fir is an early species to come into a burned over area, and for up to five centuries after a fire will be the dominant species on the landscape.  Eventually Douglas Fir is replaced by Western Hemlock and Western Red Cedar.

A definition of "old-growth Douglas-fir forest" in the Western Hemlock zone is land with:

i.
Two or more species of live trees;

ii.
At least 8 Douglas-firs per acre of >32 inch diameter or >200 years old;

iii.
At least 12 shade-tolerant trees per acre of >16 inch diameter;

iv.
A multi-layered canopy;

v.
Snags (dead trees), at least 4 per acre of >20 inch diameter and >15 feet height; and

vi.
Fallen logs, at least 15 tons per acre with at least 4 per acre >24 inches diameter and >50 feet long.

PROCEDURES AND OBSERVATIONS DURING THE FIELD TRIP
2. On the way to the South Fork, observe:

2. (Possible) presence of fisherman at Kennedy Creek (on right)

2. Red Wing Casino (on left)

2. Port of Shelton airport

2. Washington State Correctional Facility

2. City of Shelton

2. George Adams Fish Hatchery

3. With Dick Carlson (USFS) on the South Fork, observe:

3. A 50-100 year old stand of Douglas Fir; note presence or absence of complex canopy and shrub layer; note density of stems (tree/hectare) and size/condition of trees.  Try to get a sense of the magnitude of harvest (harvesting the NPP) that could be obtained.

3. Old growth stand; note presence or absence of complex canopy and shrub layer; distinguish Douglas Fir from Western Red Cedar and Western Hemlock; note density of stems and size/condition of trees.  Try to get a sense of harvest that could be obtained.

3. If you want to maximize the sustained harvest of wood, what age plot should you cut?  Why?

3. On the trip, can you see any effect of the forest management plan designed to protect the Northern Spotted Owl?

4. At Staircase:

4. What do you notice about forested areas at Staircase compared to stands on the Olympic National Forest?

4. What Federal agency runs Staircase?  Olympic National Forest?  How do the two agencies differ in their respective missions?

5. Lake Cushman and the Power Station:

5. What are the benefits of the Cushman Dam?

5. What are the costs or damages of the Cushman Dam?

5. Is the energy coming from the Lake-Power Plant a harvest of NPP?  Explain.

6. Squaxin Museum:

6. How does the harvest of NPP show up on murals of the Museum?

6. What forms of NPP were harvested by Squaxin people before contact with the United States?  Distinguish direct from indirect harvest of NPP.

DIRECTIONS FOR WRITING YOUR REPORT
See the Instructions for Field Trip Reports.  Use the suggestions above as a guide for materials to describe and discuss.  This report should be 2-4 pages long (double-spaced, 12-point font, 1 inch margins all around).  Don’t forget your name, title, and page numbers.
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