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Presenter
Presentation Notes
The accumulated good intentions of many foresters (and professors) has created the system that confines our activities and keeps our management on a very narrow path.   This paper tries to look at mixedwood management at a 50,000 foot level and asks if we are on the right path in western Canada.Hopefully this will stimulate some rethinking of the foundations of our management systems.



Why an Ecological Approach? 

• Recreation (hiking, camping) and viewscapes 
• Biodiversity conservation 
• Endangered species 
• Sustain ecological processes 
• Indigenous concerns 

 
• Produces > total yield – GYPSY and MGM 

 

Presenter
Presentation Notes
Ecological theory and observations indicate > yield in mixtures.GYPSY and MGM models used to project yield both show ~ 20 % increase in total yield by growing mixtures of species.



Overview 

• Review ecology of boreal mixedwoods 
• What is a mixedwood forest? 
• Forest management decisions  

– Land zoning – intensities of management 
– Linkage of regen to yield – models 
– Tenure - Land base allocations  
 

• Path forward 
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Presentation Notes
Boreal mixedwoods (the green tones) cover most of northern Alberta.



Ecology 
• Sucker regeneration of aspen and rapid 

juvenile growth 



At 5 to 15 years –dense aspen 

Presenter
Presentation Notes
Leaf area in juvenile aspen peaks at ~15 years.   After this the canopy begins to open up again.
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Aspen-dominated Phase 



Spruce-emerging Phase 
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Presentation Notes
Take the aspen leaves away and we see that this forest is entering the spruce-emerging phase.



Spruce-dominated Phase 

Presenter
Presentation Notes
Spruce grows taller than the aspen.
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Mixedwoods transition from aspen dominance to spruce dominance 
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Presentation Notes
Boreal forests transition from boreal forest succession is temporally dynamic and there is a different stand structure at each stage.  While there is variation in how much spruce established from site to site, almost all ecologist would argue that this is the primary successional pathway.



Spruce Mast Seed Crop 

2-5+ year intervals between big crops of seed  

Presenter
Presentation Notes
Because of masting, there is variation in the amount of spruce regeneration that occurs immediately after clearcutting.   If a seed crop is delayed, then regeneration may be delayed because of dense vegetation and insufficient seed beds immediately after the logging.
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Seed from a mast seed crop is dispersed reliably 60 to 100 m but there is seed the may travel much longer distances.Because of the uncertainty in starting point and the expectation of full stocking of spruce on every stand there is increased reliance upon planting of white spruce– very expensive and economic analyses suggest that it will loose money.



Seedlings have slow juvenile growth and regen is delayed. 

Seedbeds 

Presenter
Presentation Notes
The decomposed organic layer is a good rooting layer for germinants.  Spruce regeneration is stochastic – a full range of outcomes from little regeneration to full stocking is possible.
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Natural Regeneration of Spruce in Mixedwoods  
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Natural regeneration of spruce ranges from full stocking to only sporadic stocking depending upon seed source and its timing, the seedbed conditions and the level of competition.



8 starting points 
20 different outcomes 
 
Both even and unevenaged 
management 

Presenter
Presentation Notes
There are many different starting points for maturing mixedwoods and each of these could be placed on different management trajectories.    The regenerated stands could be both even and uneven-aged aged and spratially mixed in composition.Lieffers, V.J., R.B. Macmillan, D. MacPherson, K. Branter and J.D. Stewart.  1996.  Semi-natural and intensive silviculture systems for the boreal mixedwood forest.  For. Chronicle 72: 286-292.  >140 Google scholar citations for this paper.  Why are only ~3 of these trajectories even tested, let alone followed regularly?
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Understory protection – CPRS in Quebec.   We have known how to do this since the 1970s.   Only ~200 ha per year in AB.  Why?
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Understory protection shortcuts succession 

Presenter
Presentation Notes
Aspen dominated stands shift rapidly to spruce dominated.  There is an opportunity to avoid the social concerns of clearcutting with some use of this system.   



Understory spruce  (aspen is mature and ready for harvest) 

Presenter
Presentation Notes
Advance growth of white spruce under mature aspen.The aspen in this picture here is mature and ready for harvest – it may not live much longer. Lorne Brace (CFS – 1970s) argued for harvesting the aspen to protect the understory spruce.The spruce growth rate will increase after the removal of the aspen.    Would you categorize this forest as Deciduous or Conifer leading   - Both arguments are currently being made by different forest companies of Alberta.



What is a mixedwood forest? 

 
• Silvicultural goal based upon the state of the 

forest at time of inventory – Regenerate what 
was cut. 
– C, DC, DC and D stands 
– No successional transitions 
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Presentation Notes
Mixedwood are forests of spruce (fir, pine) and aspen (balsam poplar and white birch) that start out dominated by early successional species and shift towards late successional species over time.The definition used by the provinces has little allowance for successional transitions.Alberta Forest Management Standards define the mixedwood forests  on the basis of composition at time of inventory.  This assign a site to a particular strata on a semi-permanent basis. Even here, managers do not have a uniform definition of C, DC, CD and D stands.  



Age Class (or sometimes Average Size Class) 
10     20   30     40    50    60   70      80    90   100  110  120  130  

Fully Regulated Forest 

Age-class 
Frequency 

Presenter
Presentation Notes
A fully regulated forest appears to be the goal for the various lands strata C, D and recently CD, DC types. 



Regulated forest with most age classes in view 



Makes economic sense on the  
best lands close to the mill 
 
Zone as Intensive  
Management 

Agricultural  and Intensive model of 
Forest Management. 
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Presentation Notes
We have made a commitment to sustained yield forestry .   In western Canada this has meant that forestry has mostly adopted an Agricultural model of forest activities.   This makes sense on good sites close to the mill.    Foresters are have adopted this model that this is the best, way to do forestry and most see no need to deviate.



Linkage of performance of 
Regenerated Stands to Yield  

• Growth performance of regenerated stands at 
12-14 years used to project growth to  
rotation with the GYPSY model. 

• Growth Models 
– Even-aged, stand average model – GYPSY 
– Even and uneven-age, tree list model – MGM 
– Individual tree growth model – SORTIE  
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Presentation Notes
Linkage of regenerated stands to yield and AAC. The limited capacity of models to predict yield in complex stands limits flexible silvicultural management - Case of the tail wagging the dog.  Linkage of regeneration to yield seemed like a good idea at the time…. However it forms problem with flexibility in forest management other than simple clearcuts.I understand that because we currently do not have approved models for complex forest structures, all kinds of unstated but real economic barriers to establish more permanent sample plots in the new management are put into place.  This economic cost prevents a company from using silviculture that is not simple – like the current capacity of the approved models.   Fear of the Auditor General report????  



Expensive hand planting of spruce. 
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Presentation Notes
Hand planting of spruce is the dominant way that it is now regenerated – expensive but the most reliable way to get full stocking of spruce.



Herbicides are used to control 
unwanted vegetation 
  

Herbicide use 

Dead aspen with small planted spruce 

Presenter
Presentation Notes
Intensive silviculture might yield more wood of desirable species and could be used in the intensive zone.   



Pure Spruce stands 

Year 10 Year 26 
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Presentation Notes
Take a mixedwood forest and convert it to pure spruce.  Expensive, risky and if done everywhere bad for biodiversity.



Deciduous stand 

Presenter
Presentation Notes
Because there is no benefit for deciduous operators to promote any spruce there are many pure deciduous stands being produced.



Retention of mature trees in the centre of the cutting area.   Planted  
to spruce, aerial spraying of herbicides remove most of the young aspen except in 
strips that were intentionally not sprayed.    

Coniferous-Deciduous mixedwood forests 

Presenter
Presentation Notes
In this CD block (conifer leading with some deciduous) there are older trees left and there was some young aspen retained.   Note the fine-scale rows of conifer– but there is coarse mixedwood character sustained.  Vertical structure and mixtures of overstory are retained.  Many would argue that this is not really a mixed forest.



Zoning land into different levels of 
intensity of management. 

 
• High intensity of management – on good sites 

close to mill. 
• Extensive management where natural 

structures and processes are dominant.      
– Flexible mixtures and age classes. 

Presenter
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High intensity management is best done on good sites near mills.Extensive management using natural process and mostly natural regeneration best in distant and poorer sites – increased biodiversity.



Intensive conifer lands (foreground) with mixed hardwood extensive  
management on the hilltop - targeting 50% mixed hardwoods on the landscape 

Irving Landscape 
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This type of landscape diversity is needed to keep the people of New Brunswick happy with the forest management of this very large company.



 

Land Tenure 
 

Overlapping Deciduous and coniferous  
tenures 

Presenter
Presentation Notes
Operator with different companies have rights to the deciduous and coniferous wood from the same land area. Like a forced marriage. 



Overlapping Tenures 
• Each company wishes to optimize only their interests.  

 

Distrustful and petty relationships often develop. 
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Presentation Notes
Each would like to manage to optimize their wood costs and longterm supply.   No benefit to mixedwood management – poor relationships prevent co-operation.Petty and distrustful behaviour can produce ecological and economical inefficiencies. 



Path forward 
 

• Recognize ecological succession – at least for the 
extensive management. 

• Have one operator who is assigned to deliver 
wood to both mill types – (e.g. Mistik Management). 

• Certify models that can project different forest 
structures.  

• Landbase designation intensive and extensive. 
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Presentation Notes
If we stay with the current very simple management system exclusively, forestry will come under severe criticism and land management responsibilities will likely be moved to others.



Boreal Mixedwoods 
 
Think of the Possibilities 

Presenter
Presentation Notes
There are all sorts of opportunities to manage these forests differently with both intensive and extensive management.Lieffers, V.J., R.B. Macmillan, D. MacPherson, K. Branter and J.D. Stewart.  1996.  Semi-natural and intensive silviculture systems for the boreal mixedwood forest.  For. Chronicle 72: 286-292.>140 Google scholar citations for this paper.



Intensive Management 

Thank You 

Extensive Management 

Presenter
Presentation Notes
Mixedwood forestry in Alberta needs to be pushed out of its comfort zones.    We need more options in our management!
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