
Klaus Puettmann

Ecological silviculture in the Douglas-
fir/western hemlock region  

and a long list of students, colleagues, and cooperators, 
especially B. McComb, J. Tappeiner, and A. Mershell



Background

BLM – ecological forestry

Stand development model

Management at 
Landscape 
Patch scales

Habitat elements

Assisted migration

Outline



https://fiveoaksmuseum.org/t
his-is-kalapuyan-land-tribes-
and-languages-map/



https://site.oregonforests.org/sites/def
ault/files/2024-01/Forestland-
Ownership-Map-OFRI.jpg

Trees sufficiently uniform ?Background - Ownership



Railroad history – lands returned to federal 
ownership

Federal lands 

In checkerboard - Bureau of Land Management

In larger blocks – US Forest Service

Background - Ownership



From Wheeler et al. 2023

Ecological Forestry: BLM
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From Wheeler et al. 2023

Ecological Forestry: BLM
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Ecological Forestry: BLM
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Ecological Forestry: BLM



Conventional model: 

Stand development characterized by long periods between disturbances

Stand development models

From Hanson and Zuckerman 2024 (PNW Handbook of Ecological Forestry)



Modified from Franklin et al. (2002)

Stand development models



Stand development models



Smal

Donato et al. 2012 J Vegetation Science, Volume: 23, Issue: 3, Pages: 576-584, First published: 11 November 2011, DOI: (10.1111/j.1654-1103.2011.01362.x) 

Stand development models



Fig. 4 and photo b) from Franklin et al. (2002)

Stand development models



Fires

Establishment 

Cohortsr

Stand development models

Courtesy of Andrew Mershell



Old-growth stem map

Stand development models

Courtesy of Andrew Mershell



Stand development models

Courtesy of Andrew Mershell



Seidel et al. 2016

Gap Edge             Forest

Stand development models: Crown structure

https://digitalmedia.fws.gov/digital/collection/natdiglib/id/12328/

National Park Service



Smal

Modified from Donato et al. 2012 J Vegetation Science, Volume: 23, Issue: 3, Pages: 576-584, DOI: (10.1111/j.1654-1103.2011.01362.x) 

Non-stand replacing 
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Stand development models



Reforestation, cultural burning
create and maintain openings  

Modified from Wheeler et al. 2023

Ecological Forestry: Stand development
models



If structures/composition of pre-European settlement Douglas-
fir/western hemlock forests is viewed as guide:

- Stewarded by indigenous people  
- Natural disturbances played out
- Development phases included a combination of

- Conventional 
- Precocious 
- Non-stand replacing disturbance patterns

What is the need for or role of management in young stands to 
achieve late successional structures?

- to accelerate selected structures 
- necessary for selected structures 

- in absence of disturbances (fire control)
- when starting conditions are outside of natural 

range (plantations)

Ecological Forestry: Stand development
models



Organiza-
tional level

Measurable
property

Modification potential

Biota Species composition Migration, extinction,  speciation

Food web structure Different routes and rates of energy 
movement (matter?)

Population Number of 
organisms

Flexibility in reproduction rates, 
social structures and relationships

Spatial location of 
organisms

Social plasticity, movement 

Organism Number of organs, 
relative position of 
organisms

Developmental plasticity (e.g., 
muscle, leaf area, size

Physiological plasticity
Behavioral plastiicty

Genome DNA sequence Gene pool diversity, 
Modified from Conrad 1983

Natural adaptation mechanisms



Create the diversity of wildlife habitat

Landscape level - a combination of management 
approaches

Patch level - focus on specific habitat 
components 

Ecological Forestry: Stand development
models



Habitat diversity at landscape scale



Habitat diversity at landscape scale

Management approaches

~ Developmental models
Duflot, R., Fahrig, L., & Mönkkönen, M. (2022). Management diversity 
begets biodiversity in production forest landscapes. Biological 
Conservation, 268, 109514.



“Stolen” from Brenda McComb’s presentation

Ecological forestry:  Patch level
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Sheet1

				Control		Heavy		Light		Light w/ Gap

		1		78.48		29.38		50.4		41.9

		3		78.9		34.73		58		48.43

		5		77.23		40.1		64.1		52.5

		10		81.43		47.18		67.25		59.8

				To resize chart data range, drag lower right corner of range.
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				50.4		58.025		64.1		67.25

				41.875		48.425		52.5		59.775
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Habitat: Tree growth



Seidel et al. 2016

Gap Edge             Forest

Habitat: Crown structure



 

Douglas-fir
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Douglas-fir
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Habitat: Tree regeneration
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Where does the higher vascular plant 
species richness come from? 
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Wender et al. 2004

Habitat: Plant not equal plant
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Seedling 
establishment

Tree growth

Mortality

Seedling/sapling
growth

Early successional 
vegetation

Large tree growth
Large crowns

Match initial conditions with desired future conditions

Habitat components = treatment design 
elements



Heat
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Insect 
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Pala-
table

Traits that support 
ecosystem functions

Traits that determine 
response to disturbances
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Neill and Puettmann 2013
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Habitat concerns



From Williams and Powers 2024 Ecosphere 

Habitat – tradeoffs



Experimental Network for Assisted Migration and 
Establishment Silviculture (ENAMES)

Assisted migration



https://www.seattletimes.com/seattle-news/environment/do-redwood-
trees-have-a-place-in-the-future-of-was-forests-theyre-already-here/

Assisted migration
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initial conditions 
multiple stand development models
Indigenous knowledge

to increase silvicultural flexibility 
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 Reflect a diversity of development models
 Consider the individual habitat components
 Emphasize the different treatment design elements

 Stand and patch scales 

 Assess all treatments in terms of flexibility/adaptability
 Work with variability in initial conditions
 Work with different ways of knowing, IK
 Expect and utilize variability in responses
 Keep logistics and economics in mind

Lessons for Ecological Forestry



Thank you! 

Questions and comments 

Lessons for Forestry

https://depts.washington.edu/flame/mature_forests/pdfs/BraidingSweetgrassReport.pdf

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdepts.washington.edu%2Fflame%2Fmature_forests%2Fpdfs%2FBraidingSweetgrassReport.pdf&data=05%7C02%7Cklaus.puettmann%40oregonstate.edu%7C32f847b303be4201403e08dca14d721f%7Cce6d05e13c5e4d6287a84c4a2713c113%7C0%7C0%7C638562601264438029%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=cBHmHqhCn%2Fy0c5fQliqJHkp12uq%2BTyhjmaNkh0VBZk8%3D&reserved=0
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