Succession & Forest Dynamics in the Puget Lowland

A highly simplified look at forest development

I. The Stage

Low elevation western hemlock zone in western Washington (for example, near Issaquah)

II. The Major Actors

	
	Douglas-fir
	Western Hemlock
	Western Red Cedar

	Life Span (years)
	800 - 1000
	500
	800 - 1200

	Seedling shade tolerance
	Poor
	Good
	Good

	Seedling survival & growth in forest clearings
	Good
	Poor
	Poor

	Symbol
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Act 1 (Pioneer Stages)

Volcano explodes and devastates area.  Nothing living is left - primary succession begins. Seeds from all three tree species are blown into the area. Seeds sprout.  Hemlock and cedar seedlings die or grow poorly because of the hot, dry conditions.  Douglas-fir seedlings are relatively happy in such conditions.  Open forest dominated by Douglas-fir develops. With the open canopy seedlings are still exposed to mostly hot, dry conditions and Douglas-fir seedlings are happy, other species are not. A few hemlock and cedar seedlings hang in there (gasp, gasp).
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Act 2 (Seral Stages)

As the Douglas-fir forest develops further, the trees get more dense and the ground is more shaded.  This makes Douglas-fir seedlings unhappy and thus, Douglas-fir does not successfully reproduce. Hemlock and cedar seedling are now happy and they begin to accumulate and grow in the understory of the Douglas-fir forest.  However, Douglas-fir has a head start and is a fast grower in the sunlight of the upper canopy.  It continues to grow fast and become large and dominant for its life span (a looong time!).  In the meanwhile, cedar and hemlock putter along growing slowly beneath the Douglas-fir for hundreds of years. Now that's patience! Occassionally some hemlock and cedar get big where a few Dougals-fir have died early due to insects or disease.
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Act 3 (Climax Stages)

The Douglas-fir begin to die from old age (the tragedy part of the play).  Now the forest becomes dominated by the hemlock and cedar that were patiently waiting their turn.  No Douglas-fir seedlings can make it in the shady understory of the mature forest.  Hemlock and cedar seedlings grow fine and are there to replace old hemlock and cedar that die in hundreds of years.  Thus, the hemlock and cedar replace themselves in a stable, long-term community - a "climax" community.
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Act 4 (The Mosaic Forms)

A fire sweeps through part of the forest and creates a big gap.  Now Douglas-fir seeds that are blown in find a happy spot and succession proceeds all over again in that patch.  Other unburned patches of forest continue along as climax hemlock-cedar forests (except for small patches where trees fall over due to wind, insects, disease etc. that Douglas-fir might be successful in).
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Year 1600 (post fire)

The Theater Critic's Bottom Line

1. Our Forests as Mosaics

Lowland Pacific Northwest forests are mosaics of patches dominated by different successional stages and thus by different species.  This is a result of disturbances that affect only some parts of the landscape and not others AND because the forest id so different at different stages of succession following these disturbances.

2. Forest Development (Succession)

The speed and nature of succession is determined by two major characteristics: the long life span of the trees involved and the different shade tolerance of young trees of different species. The pioneers (Douglas-fir) make the environment more stressful (decreased light) and thus their seedlings are not successful and they are eventually replaced (though not for a long time).  This is very different than after a glacier retreats.  The first pioneers make the environment better (add nutrients, soil, etc.) and their seedlings cannot make it because they are adapted to stressful conditions and can't compete with species adapted to the newly improved conditions. In both cases the pioneers change the conditions such that their young cannot make it.  However in the forest the faster growers come first and make conditions more stressful (favoring the stress tolerators) while in the glacier example the stress tolerators come first and make the conditions better (favoring the fast growers).

3. How a Non-Climax Tree can still be Common in our Forests

Although it is not a climax species, Douglas-fir is very common in our forests.  Douglas-fir can maintain itself in our forests because it is long-lived relative to the frequency of disturbance that it requires.  It lives for a thousand years or so.  There is a good chance that some of its seeds produced in those thousand years will encounter a forest opening (produced by an insect outbreak or a fire).
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