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THIS  IS  NOT  ROCKET  SCIENCE
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NEWTON’S  LAWS  OF  MOTION

• INERTIA

• ACCELERATION

• FORCE
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THIS  IS  NOT  ROCKET  SCIENCE

“Ecosystems are not only 
more complex than we think, p ,
they are more complex than 
we can think”

Egler 1954g e 95
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SYNERGISTIC  RELATIONSHIPS
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FOREST  DEVELOPMENT
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FIRST  RULE  OF  
INTELLIGENT TINKERINGINTELLIGENT  TINKERING

"To keep every cog andTo keep every cog and 
wheel is the first precaution 
to intelligent tinkering.“

Aldo Leopold
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SECOND  RULE OF  
INTELLIGENT TINKERINGINTELLIGENT  TINKERING

“To be able to understand  how 
every cog and wheel goesevery cog and wheel goes 
together is the second precaution 
to intelligent tinkering”
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STAND DEVELOPMENT 
MODELS

==========================================================================================================================
Generalized           Franklin et. al.,                          Oliver and                               Spies and          Carey and                             Wash. DNR
Stand Age*            2002                                          Larson, 1990                           Franklin, 1996    Curtis, 1996                          SHC FEIS, 2004
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

MODELS
Disturbance and
Legacy creation

0             ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Cohort Establishment                 Stand Initiation                       Establishment Phase    Ecosystem Initiation                 Ecosystem Initiation

20             -------------------------------------
Canopy Closure

30                                                                  --------------------------------------------------------------------------------------------------------------------------------------------------------
Stem Exclusion                     Thinning Phase                        Competitive Exclusion              Sapling Exclusion

40             -------------------------------------- -----------------------------------
Biomass Accumulation/                                                                                    Pole Exclusion
Competitive Exclusion 

50                                                                 ----------------------------------- ------------------------------------------------------------------------
Understory Re-Initiation                           Understory Re-Initiation         Large Tree Exclusion

60                                                                                                                       ----------------------------------
U d  D lUnderstory Development

80             -------------------------------------- --------------------------
Maturation                                                                                Mature Phase

110                                                                -------------------------------- -----------------------------------------------------------------------
Old-Growth                                   Botanically Diverse              Botanically Diverse

150             -------------------------------------- --------------------------------------------------------------------------------------------------------------
Vertical  Diversification                                                                Transition Phase (Early)             Niche Diversification           Niche Diversification

220                                                                                                                         220                                                                                                                         -----------------------------------------------------------------------
Old-Growth                        Fully Functional

300             -------------------------------------- ----------------------------------
Horizontal Diversification                                                             Transition Phase (Late)

800             ---------------------------------
Pioneer Cohort Loss

1200                                                                                                                 -----------------------------------
Shifting gap Phase
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Shifting-gap Phase
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



STAND DEVELOPMENT 
MODELSMODELS
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MANAGEMENT  PHASES  OF  
FOREST DEVELOPMENTFOREST  DEVELOPMENT

Stand 
Establishment

Competition 
Mortality

Canopy 
Differentiation

Complex 
Structure
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CHARACTERISTICS  OF  
ESTABLISHMENT PHASEESTABLISHMENT  PHASE

• High Degree of Species Diversity• High Degree of Species Diversity
• Little, if any, Vertical Structure
• Site Dominance Not Well Established
• Large Amount of Sunlight Reaches Forest Floor
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CHARACTERISTICS  OF  
COMPETITION MORTALITY PHASECOMPETITION MORTALITY PHASE

• Trees Dominate the SiteTrees Dominate the Site
• Relatively Small Diameter Range

Littl C Diff ti ti• Little Crown Differentiation
• Competition Induced Wave Mortality
• Little Species Diversity
• Little Sunlight Reaches Forest FloorLittle Sunlight Reaches Forest Floor
• Little, if any, Understory Vegetation
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COMPETITION  MORTALITY

Christenson Rule:  

If it’s eighty-five feet tall and there is nothing 
growing on the ground, then it is time to thin
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CHARACTERISTICS  OF  CANOPY 
DIFFERENTIATION PHASEDIFFERENTIATION  PHASE

• Lateral Crown Expansion Continues
• Vertical Structure / Canopy Depth Increasespy p
• Diameter Range Increases / Non-Normal
• Sunlight Enters Through Vertical Gapsg g p
• Understory Species Diversity Increases
• Individual Tree or Disturbance MortalityIndividual Tree or Disturbance Mortality
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CHARACTERISTICS  OF  
COMPLEX STRUCTURE PHASECOMPLEX  STRUCTURE  PHASE

• High Degree of Vertical Structure
– Crown Differentiation
– Understory Growth 

• Horizontal Crown Expansion Complete 
• Tree Mortality Results in Horizontal Gaps 
• Sunlight Reaches Forest Floor in Gaps
• High Degree of Species Diversity
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STAND DEVELOPMENT 
MODELS

==========================================================================================================================
Generalized           Franklin et. al.,                          Oliver and                               Spies and          Carey and                             Wash. DNR
Stand Age*            2002                                          Larson, 1990                           Franklin, 1996    Curtis, 1996                          SHC FEIS, 2004
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

MODELS
Disturbance and
Legacy creation

0             ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Cohort Establishment                 Stand Initiation                       Establishment Phase    Ecosystem Initiation                 Ecosystem Initiation

20             -------------------------------------
Canopy Closure

30                                                                  --------------------------------------------------------------------------------------------------------------------------------------------------------

====================================

Generalized           Franklin et. al.,                     

Stand Age*            2002                                    
Stem Exclusion                     Thinning Phase                        Competitive Exclusion              Sapling Exclusion

40             -------------------------------------- -----------------------------------
Biomass Accumulation/                                                                                    Pole Exclusion
Competitive Exclusion 

50                                                                 ----------------------------------- ------------------------------------------------------------------------
Understory Re-Initiation                           Understory Re-Initiation         Large Tree Exclusion

60                                                                                                                       ----------------------------------
U d  D l

Sta d ge 00

----------------------------------------------------------------

Disturbance and

Legacy creation Understory Development
80             -------------------------------------- --------------------------

Maturation                                                                                Mature Phase
110                                                                -------------------------------- -----------------------------------------------------------------------

Old-Growth                                   Botanically Diverse              Botanically Diverse
150             -------------------------------------- --------------------------------------------------------------------------------------------------------------

Vertical  Diversification                                                                Transition Phase (Early)             Niche Diversification           Niche Diversification
220                                                                                                                         

Legacy creation

0             --------------------------------------------

Cohort Establishment           

20 -------------------------------------220                                                                                                                         -----------------------------------------------------------------------
Old-Growth                        Fully Functional

300             -------------------------------------- ----------------------------------
Horizontal Diversification                                                             Transition Phase (Late)

800             ---------------------------------
Pioneer Cohort Loss

1200                                                                                                                 -----------------------------------
Shifting gap Phase

20             -------------------------------------

Canopy Closure
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Shifting-gap Phase
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



ROLE  OF  DECADENCE  IN 
FOREST DEVELOPMENTFOREST  DEVELOPMENT

• Legacy Decadence
• Concurrent Decadence• Concurrent Decadence
• Trans-rotational Decadence
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DOWN  WOOD  ACCUMULATION
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DOWN  WOOD  ACCUMULATION
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ECOLOGICAL  LAW

If you want big dead stuff at y g
some point you have to 

have big live stuff
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WHY  DO  WE  THIN  STANDS?
• Play with Neat Toys
• Establish Stand Dominance• Establish Stand Dominance
• Recover Anticipated Mortality
• Maintain Growth Rate• Maintain Growth Rate
• Taper Modification

Accelerate Habitat Development• Accelerate Habitat Development
• Address Forest Health Issues

F l M t• Fuels Management
• Extend Rotation / Age Class Distribution
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ESTABLISH  STAND  DOMINANCE
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RECOVER  ANTICIPATED  
MORTALITYMORTALITY
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MAINTAIN  GROWTH
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WOPR  GROWTH  ESTIMATES
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TAPER  MODIFICATION
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ANNUAL  DIAMETER  INCREMENT

Largest at or just below the 
base of the live crownbase of the live crown

Thinning distributes the 
di t i tdiameter increment more 
equally along stem
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CANOPY DIFFERENTIATION
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VERTEBRATE SPECIES 
RICHNESS BY FORESTRICHNESS BY FOREST 
DEVELOPMENT TYPE
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FOREST  HEALTH
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FUELS  MANAGEMENT
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EXTEND  ROTATION
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EXTEND  ROTATION

ODF Percent of acres by age class – 7 districts combined
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KEEP  IT  SIMPLE  STUPID
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QUESTIONS
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