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Sitka Spruce Forests – BIOTA
This is an example of an excellent paper. It is not perfect – there are some mistakes and shortcomings (as in all writing) but it is representative of what I consider an outstanding paper for this assignment. It is posted with the author’s permission.

The Sitka spruce forest is located in the Picea Sitchensis Zone, or the Sitka Spruce Zone. This forest is also known as the coastal temperate rain forest, and is located on the far west band of 2,000 miles from Oregon to Alaska (McNulty 2003, Gold 2006). The key biological factors of this ecosystem are its generally foggy, wet and mild climate. This unique climate creates an environment of very high productivity; there is a ton of water available to plant and animal species, the soil is relatively rich and there is a low rate of fire disturbances (Franklin & Dyrness 1988). The large amount of water available for productivity comes from several places. Since the Sitka spruce forests are located so close to the ocean, there is a great amount of fog in the air. This fog drip gives precipitation to the trees whose branches are high in the air and also the mosses that cover the ground. In the warmer summer months the fog drip keeps the environment wet and cool (McNulty 2003). Also adding to the wet climate is the great amount of rain the Sitka spruce forests receive. On average the ecoregion receives 200-300 cm of rain annually, excluding the amount of precipitation that comes from fog condensation (Gold 2006).

Along with the unique high amount of precipitation in this area comes a unique environment. The coastal rain forest is quite lush, filled with trees, mosses, beautiful wildflowers and critters. This combination creates a thick forest floor that is growing with life (McNulty 2003). The forest is typical of a rain forest in terms of aesthetics – it is very green, jungle-like, and covered with plants. The major disturbance in this ecoregion is wind (NWHI 2005). Being so close to the coast, there are extreme winds that hit the forest around every 20 years (Gold 2006). Since fire is infrequent due to the wetness, the Sitka spruce forest has had plenty of time to thrive and build an old forest community.

The Sitka spruce forests have been determined to contain one of the most diverse plant and animal communities in the United States (Gold 2006, Schoonmaker 1997). This can be well-taken considering the richness of the rain forest environment. The plant community – which includes trees, shrubs, epiphytes and understory plants – covers the majority of the forest. The co-dominant tree species are Sitka spruce and Western hemlock (Franklin & Dyrness 1988), many which are hundreds of years old. These trees can be massive- Sitka spruce alone can reach up to 200+ feet tall and 8-16 feet in diameter (Gold 2006). Sitka spruce and Western hemlocks are both shade tolerant, meaning they grow well without a lot of sun (Gold 2006). Because of this, these two trees make up the majority of the old-growth forest. There are many Douglas firs in this rain forest as well, but unlike the Sitka spruce and Western hemlock, they need sun in order to thrive (McNulty 2003). The majority of Douglas firs present in the rain forest represent a place of past disturbance – most likely a wind storm or fire (McNulty 2003). Though the forest is dominated by these three trees in particular, there are many other trees present as well, including Western red cedar, Bigleaf maple, Vine maple, Red alder, Black cottonwood, and Shore pine (NPS 2006, Franklin & Dyrness 1988, NWHI 2005). Also taking up a lot of space in the forest are the dense communities of shrubs and ferns. Those included in the coastal temperate rain forest are Salmonberry, Huckleberry, False azalea, Salal and Western honeysuckle (NPS 2006, WI 1991, Franklin & Dyrness 1988). 

Though the forest is filled with old, live trees, it is also filled with dead and fallen logs. These logs, called “nurse logs” act as just that to new seedlings. The logs are an excellent source of nutrients, moisture and stability (McNulty 2003). Since much of the forest floor is covered, it is difficult for new seedlings to fall directly on bare and rich soil. With the help of these nurse logs they are able to grow on them and send their roots to the ground by way of the tree (NPS 2006). The process of these logs decomposing provides a rich and moist environment not only for seedlings, but also a variety of other organisms and creatures. 


Also particularly significant and unique to this coastal temperate rain forest is its abundance of epiphytes. These mosses, lichens, liverworts and ferns do not grow on the forest floor; rather, they grow on other plants without being parasites (McNulty 2003). The majority of the epiphytes live high in the canopy of the forest, draping on the limbs of the large trees. These epiphytes usually make up a ton of the trees weight, and not only do they make the forest look neat, they are beneficial to both the trees and the ecosystem in general (McNulty 2003). There are over a hundred different types of epiphytes located in the Sitka spruce forest (McNulty 2003), each with their own unique function. One example illustrating the importance of these plants is the Alectorioid lichens, which are quite sensitive to air conditions and are able to indicate the air quality in the forest. Some of these lichens have indicated that this specific rain forest has “some of the cleanest air in the world” (McNulty 2003). Some other major epiphytes in this forest are Licorice fern, Oregon selaginella, Cat-tail moss, and Lungwort, Step moss, Hypnum moss and Goose neck moss (Franklin & Dyrness 1988, NPS 2006)

The rest of the plant community in the Sitka spruce rain forest is made up of understory species. These species vary from a range of ferns to mosses to other lichens that aren’t necessarily epiphytes. Common understory plants in this rain forest are Oregon oxalis, Sword fern, Lady fern, and Stair-step moss (NPS 2006). Also important in the understory species are the variety of flowers. These flowers are beautiful and important for pollination and a source of food to some animals. There are a couple of endangered flowers in the coastal temperate rain forest: the Western Trillium and Tiger Lily (WI 1991).

Just as, if not more, diverse than the plant community in the Sitka spruce forest is the animal community. The rain forest’s rich plant community is home to about 380 vertebrate species, of which 225 are native (Schoonmaker 1997, Gold 2006). Many of these animals are reliant on the mature forest – which includes nurse logs as previously discussed. To give a sample of the type of animals living in this region – ~207 are birds, ~56 are mammals and the rest are amphibians or reptiles (Schoonmaker 1997). Unfortunately, only a small number of these species (11%) is endemic – or occurring only in this ecoregion (Schoonmaker 1997, Gold 2006). When thinking about the large animal community of this ecoregion, it is especially important to think about its relation with the forest itself and possibility of extinction. The mammal with the most give-and-take relationship with the forest is probably the Roosevelt Elk. There are several animals that are endemic and/or endangered to this area that we should consider as well.

The Roosevelt Elk is thought to be a part of these temperate rain forests for at least 3,000 years; their continued presence helps keep the forest floor “groomed” and shape the overall environment of the forest (McNulty 2003). The elk are rarely seen, but the groomed forest floor provides evidence that they are continually moving around.  The environment of the forest is influenced by the elk in terms of the plant and tree communities. In the winter time, the elk feed off of plants in the forest, and their scat help spread seedlings for spring (McNulty 2003). It is also thought that the abundance of Sitka spruce trees is influenced by the elk; they prefer hemlock seedlings for food over the spruce (McNulty 2003). Some other important mammals that are present in this forest are the Northern flying squirrel, the Northern spotted owl, the Black-tailed deer, the black bear, mountain beaver and the cougar (Gold 2006, Lomolino & Perault 2000).

Though the percentage of overall animals in this ecoregion that are endemic is small, it is interesting to examine those that are. Included in the list are the Snow mole, Olympic chipmunk, Olympic marmot, Olympic torrent salamander, Mazama pocket gopher and the Short-tailed weasel (NPS 2006). These species don’t occur in any other ecoregion in the world! Endemism is most prominent for amphibians in the Sitka spruce zone, particularly because of their skin-breathing makeup. In fact, twenty-one of the twenty-nine species that typically live in this region are endemic (Schoonmaker 1997). There is also a handful of endangered or threatened species that live in the Sitka spruce forest. Among them are the Pacific water shrew, Marbled murrelet, Trumpeter swan, Fisher and Pacific giant salamander (WI 1991). Being endangered or threatened, these animals are under a “need of protection and/or management to ensure their survival as free-ranging populations in Washington and to define the process by which listing, management, recovery, and delisting of a species can be achieved” (WSL [WAC] 1990). Along with endemic and rare species, there are a handful introduced non-native species that are present in the coastal rain forest, though presently there aren’t any major disturbances among these species.

Arguably most significant about the diverse animal community found in the rain forest is its strong relationship with the forest itself. As mentioned, many of the species are heavily reliant on the old-growth, mature forest. At least 56 mammals and birds use cavities in live and dead trees (nurse logs) as their home to both hibernate and raise their family; many amphibians make use of the “nurse logs” as their home as well (Schoonmaker 1997). These numbers contribute to this rain forest hosting the largest number of animals that rely on older forests (Schoonmaker 1997). 

As seen with the discussion of the diverse plant and animal communities, the coastal temperate rain forest is a unique and lush environment that is stirring with life. It seems almost all of the species are interdependent – on each other and on the forest.


With such a unique, moist and interdependent environment, it is essential to consider what may happen with our changing climate. With average annual temperatures slowly rising in most places, there will be changes in our natural environment. Among those changes the frequency of disturbances in the Sitka spruce forests such as fire and wind may increase and significantly harm the rain forest environment. 

Though the rain forest is really wet, an increase in temperature has a possibly potential of drying the forest through a decrease in summer rainfall and an increase in CO2 (Gold 2006). In this case, many alterations would occur. The rate of fire would go up, which would alter the forest immensely since it is not used to fires at all (Gold 2006). Many of the animals would most likely flee or perish because they wouldn’t really know how to respond either. Another possibility that is already a frequent disturbance is an increase in hurricane-force winds. If the surface of the ocean increases in temperature, there is a higher chance of strong winds and hurricanes (Gold 2006). If the frequency increased even higher in the Sitka spruce forests, many of the old Sitka spruce and Western Hemlock trees would blow down. This would allow for more Douglas firs to grow, but it would significantly alter the old-growth environment. This would also have a large effect on the animal community; those animals that rely on old-growth habitat would no longer have a home.


Though it could create a lot of damage, a warmer climate could possibly create a positive feedback loop instead. If the warmer climate did not dry out the forest, it would allow for a longer growing season and larger old-growth trees (Holman and Peterson 2006). Though it is probably unlikely that precipitation would remain as high as it is in the rain forest, if it did this would even further increase the growing season in the forest. 

At this point it is undetermined what the warming climate will do to our temperate rain forest, but it is important to develop an Ecosystem Management Plan in preparation for the changes. In doing this, we should focus on the possibility of change in precipitation and overall moisture in this wet climate, and also the effects that will have on the plant and animal communities. It is also important to consider how a change in moisture will impact natural disturbances, which in turn will impact the forest.
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