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Scientific Foundation
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Forest Zones in
Washington
State
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Old Growth Varies Across Forest Zones
in Washington State
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Long-term Stand Development
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Forests are
not Static
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Stand Development Over Time
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Cohort
Establishment
Phase

New, dominant tree cohort established

e How fast does regeneration occur?

* How dense?

e What species?

 Snag and logs are abundant
(natural disturbance)
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Types of Forest
Disturbance

Fire

Harvest

Ground
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Wind
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Mount Saint Helens
Blast Zone
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Canopy
Closure
Phase

< 25 years
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Tree crowns begin to overlap

* Trees take control of site
e Deep shade develops

e Ground vegetation shifts from
sun-loving to shade-tolerant

e Snags and logs are abundant



Canopy Closure Stage,
Mt. St. Helens Blast Zone
(~30 Years After
Eruption)
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Biomass Accumulation/
Competitive Exclusion
Phase

Rapid tree growth and intense

o ~30-100 years
competltlon between trees

e Trees dominate site, minimal
understory

e Single canopy layer
 Density-dependent mortality

e Self-pruning

e Large snags and logs decreasing
in abundance
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35-year-old
Forest, South
Cascades
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Maturation |
Phase

~100-150 years
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Tree growth and mortality
slow down

e Origin after Euro-American
settlement

 “Bole zone” still strongly
apparent

e Shade-tolerant trees begin
to establish (but under six
feet tall)

e Dominant trees reach 60-
70% of eventual height
growth

e Large snags and logs are
minimal in abundance



100-year-old Forest, « The “bole
Yacolt Burn zone”
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Maturation Il
Phase

Continued opening of stand

e Origin before European-American settlement
e Shade-tolerant trees recruit into mid-story

e Epicormic branching appears

 Bole zone begins to fill in

e Shift in mortality to non-density-dependent

e Dominant trees reach 80-90% of eventual
height growth
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~150-200 years




~160-year-old
Forest, Capitol
State Forest
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Maturation Il

~160-year-old
Forest, Black Hills
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160-year-old
Forest, South
Cascades
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Epicormic
Branching
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Vertical
Diversification
Phase

~200-350 years
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Classic “old-growth”

Usually large trees present
Well-developed gaps in overstory

Shade-tolerant species in mid-
story to main canopy

Epicormic branching well
developed

Vertically continuous canopy

Recruitment of large,
dead wood



280-year-old Forest, 330-year-old Forest,
Mount Rainier South Cascades
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280-year-old Forest,
Olympic Peninsula



Horizontal
Diversification
Phase

“Classic” old-growth: Multiple structural
units develop

Large trees, increasingly patchy
Density-independent mortality continues

Gaps expand - Spatially aggregated
mortality and infilling

Light environment controlled by shade-
tolerant species

Continued development of “decadence”
Abundant large, dead wood
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~350-800 years




600-year-old Forest, Cedar
Flats Near Mount St. Helens
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Pioneer Cohort
LosSS
Phase

Final stage of stand development

>800-1300 years | Life span of pioneer Douglas-

fir exceeded

e Shade-tolerant species
dominate site

e Continued structural presence
of pioneer Douglas-firs (snags,
logs)

 Quasi- steady state

 Rarely reached
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Poor Correlation Between Size and Age (Douglas-fir)

Productive Site (Willapa Hills) Poor Site (South Cascades)
80 Years Old = 48” Diameter at 400 Years Old = 24” Diameter
Breast Height at Breast Height
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Structurally complex forest
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Questions?
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