SITKA SPRUCE ECOREGION
PLANT AND ANIMAL COMMUNITIES
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Washington’s Sitka Spruce forest ecoregion is located in a narrow strip the length of the pacific coast.  It is bordered by the marine shoreline ecoregion directly along the coast and to the east by the western hemlock forest ecoregion and the Olympic Mountains (Gold 2006).  A portion of the Olympic National Park, established in 1938, encompasses the region to the north and helps protect approximately 73 miles of wild Pacific coast (NPS 2006).  Elevation range for this mid-latitude region is from 0 - 500 feet above sea level (Gold 2006).  The region is rich with diversity and characterized by its lush vegetation, dense forests and understory, fine soils, large trees and coastal bogs.  Due to its coastal location the climate is generally wet and foggy with average annual precipitation of 200 – 300 cm, plus up to 75 cm of additional precipitation from fog condensation and drip (Gold 2006).  Within this Mediterranean like climate temperatures are also generally mild with few temperature extremes; this is due to the steady stream of cool and moist air coming in off the Pacific Ocean.  The region is also exposed to fewer climatic extremes than most other forests, with the exception of strong winds blowing in off the coast.  
Sitka spruce (picea sitchensis) zones are also often referred to as coastal temperate rainforests and are some of the most highly productive ecosystems in average annual biomass production in the world (Gold 2006).  Mature forests in the region contain some of the largest recorded tree species, sitka spruce can grow to be over 300 feet tall (WA ECY 2006).  Understories in these conifer forests consist of a large variety of shrubs, herbs, ferns and mosses.  While the Olympic rain forest is the most dominant in the sitka spruce region many other types of habitats can be found such as: coastal bogs, forested swamps, rivers and prairies (Franklin and Dyrness 1988).


  Dark green coniferous forests dominate the sitka spruce ecoregion with common tree species including western hemlock (tsuga heterophylla), sitka spruce (picea sitchensis), western redcedar (thuja plicata) and red alder (alnus rubra) (Franklin and Dyrness 1988).  Sitka spruce needles absorb minerals like calcium and phosphorus from the salt spray coming off the Pacific Ocean (WA ECY 2006).  Following logging disturbances the red alder grow rapidly and now occupy vast areas within the region (Barbour 2000).  Many of the forest regions are considered old growth due to their age, lack of disturbances such as fire or insect epidemics, and nutrient cycling systems.  One of the oldest forests in the state is a western redcedar area on Long Island in Willapa Bay which has not experienced a fire disturbance for over 2000 years (Schultz 1990).  Without disturbances these forests have developed into unique habitats and have influenced the evolution of certain species types.  These old growth forests can be found in three main river valleys within the state; Hoh, Quinault and Queets (Franklin and Dyrness 1988).  
The structure of these forests tends to consist of large amounts of old live trees, large dead trees, logs on land, logs in the streams, snags and a complex understory (Schultz 1990).  Rotting nurse logs provide the perfect habitat for tree reproduction along the forest floor.  Over 100 species of epiphytes, plants which grow on other plants, such as mosses, lichens and ferns, can be found draping from the trees giving the forest a heavy feeling.  

While these large conifers make up the complex canopy of the forest the understory is rich with diversity and plant species.  Some of the common shrubs along the forest floor are: sea-level salal (gaultheria shallon), evergreen huckleberry (vaccinium ovatum), salmonberry (rubus spectabilis), and black twinberry (lonicera involucrate) (NPS 2006).  Heather family shrubs are also highly prevalent in the area due to the moist acidic soils with rich organic matter; these include huckleberries, rhododendrons, blueberries and bog cranberries (Schoonmaker 1997).  Another distinct aspect of the forest is the abundance of fern species such as deer fern (blechnum spicant), sword fern (polystichum munitum), and spiny wood fern (dryopteris austriaca) (NPS 2006).

Riparian forest habitats, which are made up of trees and plants surrounding the stream beds, are considered key spots of species diversity within the forest because of their nutrient rich sediments.  Some of the species unique to this zone are mosses like (pleuroziopsis ruthenica), rose moss (climacium dendroides), pioneer violet (viola glabella), and western rattlesnakeroot (prenanthes alata) (Schoonmaker 1997).  Freshwater wetlands such as marshes, fens and bogs are also common in coastal rainforest regions.  Wetlands that are dominated by peat (sphagnum) moss are considered bogs, while fens and marshes are less acidic and dominated by grasses and sedges (Schoonmaker 1997).  Carlisle Bog and Donkey Creek Bog are located in the southern half of the sitka spruce ecoregion and are home to some specialized plant species such as labrador tea (ledum groenlandicus), bog laurel (kalmia polifolia) and two varieties of sundew species, drosera rotundifolia and drosera intermedia that can be found nowhere else in the state (Gold 2006).

Coastal rain forests here in Washington support great species diversity and are home to over 225 native vertebrates (Gold 2006), species endemic to the region, some endangered species, amphibians, reptiles, birds and mammals.  Many of these species are dependent on the structure of the old growth forests.  As the complex canopy provides shelter, one of the most vital habitats is the dense massive crowns within the conifer forests (Schultz 1990).  Also critical to the inhabitants is the highly productive forest floor which provides numerous nutrients.  Riparian forests, estuaries and fresh water wetlands all play a vital role in nurturing the specific animal communities found within them.  

Mammals such as voles, moles, woodrats, black tailed deer, squirrels, raccoons, black bears and elk are prevalent in the sitka spruce ecoregion.  The Roosevelt Elk, largest land mammal in the region, was declining rapidly from over hunting in the early 1900’s but with the creation of Olympic National Park by Theodore Roosevelt in 1938 they are now protected and thriving (NPS 2006). 
Specialized voles such as the red tree vole spend its entire life in the old growth canopy.  The needles are used as both food and shelter for this unique animal (Schultz 1990).  Others such as the California red-backed vole (clethrionomys californicus) feed primarily on mycorrhizal fungi which pass through its digestive system and its spores are then dispersed throughout the forest (Schultz 1990).  Species types such as northern flying squirrel (Glaucomys sabrinus); douglas’ squirrel (tamiasciurus douglasii) and townsend’s chipmunk (tamias townsendii) are vital inhabitants of the forest as prey to other threatened species types like the Northern Spotted Owl (Carey 1995). 

Vertebrates like the northern spotted owl (strix occimentalis caurina) and the marbled murrelet (brachyramphus marmoratus) nest high above in the canopy of the old growth conifer forests (Schultz 1990).  Other bird species that can be found in the region are green backed herons, hawks and shrews.  The forest floor is also highly adapted to accommodate these types of species with food and shelter in fallen logs.  


Another principal animal species found in the sitka spruce ecoregion are amphibians, such as the Olympic torrent salamander which is found nowhere else in the world (NPS 2006).  These western forests are key habitats for many unique amphibian species due to their high biomass productivity and mild moist climate. Unique amphibian species like the tailed frog (ascaphus truei), the Pacific giant salamander and several other endemic plethodontid salamanders are highly reliant on this type of forest ecosystem for survival (Washington 2001).    

All throughout the forest insects thrive and provide a food source for many animals and birds.  Just a sampling of the species that can be found include Douglas fir back beetle (dendroctonus pseudotsugae), ambrosia beetles (monarthrum spp.), carpenter ants (camponotus spp.) and Pacific damp-wood termites (zootermopsis angusticollis).  Carpenter ants have been useful in helping to control the spruce budworm population through predation.  These wood boring ants also create a unique habitat for numerous fungi along the forest floor (Schultz 1990).


When creating an ecosystem management plan for the Sitka Spruce Ecoregion of Washington state you would need to pay close attention to the immense biological diversity of the region.  No other region in the United States is as controversial as the Pacific Northwest when it comes to discussing ecosystem management plans, due in large part to the old-growth ecosystems (Halpern and Spies 1995).  
Numerous endemic, threatened and endangered species depend on our old-growth forests for survival.  How will these ecosystems change with even slight upward variations in temperature and changing weather patterns off the Pacific Ocean?  Rising temperatures could potentially increase fire and wind disturbance frequency, which in turn will cause changes in the highly developed forest floor and canopy that these species depend upon for survival.  Insect outbreaks could become more prevalent with temperature increase as insects develop into adulthood much quicker.  The length of the growing season within the forest will also most likely change with climate variations.  This timing change will cause nutrient irregularity for certain species types.  So many of the species are dependent upon each other for survival that extinction or movement of some will effect so many others. 
Future human impacts on the region will also need to be considered as logging, agriculture and land development increase to meet growing population needs and wants.  While a portion of the region is protected within the Olympic National Park the remainder of the region is most likely commercially owned.  The sitka spruce (picea sitchensis) ecoregion is a unique fragile ecosysem that is highly sensitive to climatic changes that would disturb its perfect balance.  There are many plant and animal species found nowhere else but within this region that will need to be considered when developing management plans for this region.
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