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Insect sampling: 
4-wing and 
Trunk-window 
traps
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Insect sampling: 
boles collected, 
encaged and kept 
at ‘la Bûcheraie” 
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Post-fire salvage logging: a conservation issue ?
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Parc des Grands-Jardins: Twice as many insects and species after fire; population pulses for “pyrophilic species”
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Parc des Grands-Jardins: Beetle abundance in snags: 1 – 10 years after wildfire
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Post-fire salvage logging: an economic issue
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Burn severity: a key attribute for biological legacy
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Monochamus scutellatus emerged from Black spruce logs Chibougamau burns 2005 
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Moderate-severity burn

High-severity burn
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Maximising benefits ($$$) and conserving biodiversity? Yes, it is possible

Avoiding stands severely damaged by Monochamus reduces economic losses to industry and maximizes benefits for biodiversity
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Learnings from Eastern Canada – Fibre degradation

1. Characterization of dead and sound wood – Black spruce

Barrette, J.; Pothier, D.; Auty, D.; Achim, A.; Duchesne, I.; Gélinas, N. 2012. Lumber recovery and value of dead 
and sound black spruce trees grown in the North Shore region of Québec. 
Ann. For. Sci. 69:603-615. 

Barrette, J.; Pothier, D.; Duchesne, I. 2015. Lumber and wood chips properties of dead and sound black spruce 
trees grown in the boreal forest of Canada. Forestry 88(1):108-120. 

2. Literature review on the dynamics of dead tree degradation

Barrette, J.; Thiffault, E.; Saint-Pierre, F.; Wetzel, S.; Duchesne, I.; Krigstin, S. 2015. Dynamics of dead tree 
degradation and shelf-life following natural disturbances: can salvaged trees from boreal forests “fuel” the 
forestry and bioenergy sectors? Forestry 88:275-290. 

Tree degradation classes 

according to Hunter (1990) 
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Shelf-life of dead trees following natural disturbances in 

Canada: 1-2 yrs for lumber; 3-4 y for pulp; then bioenergy…

17

• The most suitable time to salvage trees for the production of lumber in stands killed by 
either spruce budworm or fire is generally limited to 1–2 years after death. 

• For the production of pulp and paper, trees can usually be salvaged for as long as the 
wood moisture content remains above the fibre saturation point, but usually is not 
recommended after 3 or 4 years following death. Past this period, salvaged trees may 
yield better opportunities for the bioenergy sector. 

Barrette, J.; Thiffault, E.; Saint-Pierre, F.; Wetzel, S.; Duchesne, I.; 

Krigstin, S. 2015. Forestry 88:275-290. doi:10.1093/forestry/cpv007.

https://dx.doi.org/10.1093/forestry/cpv007
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Lumber & wood chip quality of dead* trees 
18

*from isolated mortality events (no wildfire)

Hunter 1&2     Hunter 3 Hunter 4

(Living)           (Dead)

Tree degradation classes 

according to Hunter (1990) 
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Dead trees* had significantly lower lumber stiffness 
and strength than living trees  

19

• Lumber was still 

good for structural 

applications

• Wood chips from 

dead trees had lower 

moisture content

LIVING 

TREES

Lumber stiffness (MOE) Lumber strength (MOR)

DEAD TREES

LIVING 

TREES

DEAD TREES

*from isolated mortality events
Barrette, J.; Pothier, D.; Duchesne, I. 2015. Forestry 88(1):108-120. doi:10.1093/forestry/cpu033.

2 x 4

https://dx.doi.org/10.1093/forestry/cpu033
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Ongoing CFS research – Assessing lumber quality and 
value of fire-killed trees 

1. Evaluate the effect of burn severity on lumber volume recovery, 
lumber visual grades (NLGA), and lumber economic value 
through time (up to 2-3 years after tree death) 

2. Evaluate the effect of burn severity on lumber mechanical 
properties (modulus of elasticity (MOE), modulus de rupture (MOR), 
densité, humidité etc. 
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Is lumber quality affected by burn severity? 
Is fire-killed wood more brittle? Is tree size important? 
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22Burn severity

Year 0 – 2023 (n = 120) Unburned Low Moderate High Very High

DBH Group
DBH range 

(cm)

Living trees 

(control)

Live-Heated 

trees

Scorched 

trees

Charred trees

(partly)

Charred trees 

(entirely)
1 9.1 – 13 6 6 6 6 6
2 13.1 – 17 6 6 6 6 6
3 17.1 – 21 6 6 6 6 6
4 21.1 – 25 6 6 6 6 6

Total 24 24 24 24 24
Year 1 - 2024 (n = 96)

1 9.1 – 13 - 6 6 6 6
2 13.1 – 17 - 6 6 6 6
3 17.1 – 21 - 6 6 6 6
4 21.1 – 25 - 6 6 6 6

Total 0 24 24 24 24
Year 2 - 2025 (n = 96)

1 9.1 – 13 - 6 6 6 6
2 13.1 – 17 - 6 6 6 6
3 17.1 – 21 - 6 6 6 6
4 21.1 – 25 - 6 6 6 6

Total 0 24 24 24 24
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Study Approach – Assessment of lumber product quality and 
value of SBW- (2022) and fire-killed trees (2023-24-25)

23

Photos credit: I. Duchesne

Similar to white      spruce provenance trial study     

        Duchesne et al. 2022. CJFR 52(12).   

HM200 Acoustic velocity 

Static bending test

ASTM D 4761-19
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Burn severity

Year 0 

Fall 2023

(n = 60) Unburned Low Moderate High Very High

DBH Classes Diameter min-

max (cm)

Living trees 

(control)

Live-Heated trees Scorched trees Charred trees

(partly)

Charred trees 

(entirely)

1 9.1 – 13 3 3 3 3 3

2 13.1 – 17 3 3 3 3 3

3 17.1 – 21 3 3 3 3 3

4 21.1 – 25 3 3 3 3 3

Total 12 12 12 12 12

Year 1 

Fall 2024

(n = 48)

1 9.1 – 13 - 3 3 3 3

2 13.1 – 17 - 3 3 3 3

3 17.1 – 21 - 3 3 3 3

4 21.1 – 25 - 3 3 3 3

Total 0 12 12 12 12

Year 2 

Fall 2025

(n = 48)

1 9.1 – 13 - 3 3 3 3

2 13.1 – 17 - 3 3 3 3

3 17.1 – 21 - 3 3 3 3

4 21.1 – 25 - 3 3 3 3

Total 0 12 12 12 12

Year 3 

Fall 2026

(n = 32)

1 9.1 – 13 - 3 3 3 3

2 13.1 – 17 - 3 3 3 3

3 17.1 – 21 - 3 3 3 3

4 21.1 – 25 - 3 3 3 3

Total 0 12 12 12 12

Year 4 

Fall 2027

(n = 32)

1 9.1 – 13 - 3 3 3 3

2 13.1 – 17 - 3 3 3 3

3 17.1 – 21 - 3 3 3 3

4 21.1 – 25 - 3 3 3 3

Total 0 12 12 12 12

Assessing quantity, quality, and reliability of biomass from salvage harvesting for the Canadian bioeconomy

NRCan - Office of Energy Research and Development
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What are the impacts of fire severity and associated 
disturbances on salvaged biomass quality?

5-year OERD project will answer some of the questions!

• 1. Evaluate the impact of 
disturbance characteristics on 
biomass chemical, mechanical, 
and physical wood properties.

• 2. Evaluate the impact of 
disturbance characteristics on 
solid biofuels, liquid biofuels and 
biomaterials quality.

• 3. Evaluate the impact of 
biomass characteristics on solid 
biofuels, liquid biofuels and 
biomaterials quality.

• 4. Evaluate the impact of 
chemical and physical wood 
properties on solid biofuels, 
liquid biofuels and biomaterials 
quality.


	Diapositive 1 Post-fire salvage logging in Canada: assessing the economic value of burnt trees for different industrial sectors
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16 Learnings from Eastern Canada – Fibre degradation
	Diapositive 17 Shelf-life of dead trees following natural disturbances in Canada: 1-2 yrs for lumber; 3-4 y for pulp; then bioenergy…
	Diapositive 18 Lumber & wood chip quality of dead* trees 
	Diapositive 19 Dead trees* had significantly lower lumber stiffness  and strength than living trees  
	Diapositive 20 Ongoing CFS research – Assessing lumber quality and value of fire-killed trees 
	Diapositive 21 Is lumber quality affected by burn severity?  Is fire-killed wood more brittle? Is tree size important? 
	Diapositive 22
	Diapositive 23 Study Approach – Assessment of lumber product quality and value of SBW- (2022) and fire-killed trees (2023-24-25)
	Diapositive 24
	Diapositive 25

