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Partial cut
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❖ This study forms part of the RECPA 
project
❖ Partial cut impacts on bryophytes 

Réseau d’expérimentation des coupes partielles en Abitibi (RECPA)

❖ Network of experimental sites (Est. 2003)

❖ Permanent plots

❖ Evaluate partial cut impacts on 
biodiversity, forest productivity, etc.  

❖ Comparison with unharvested control and 
CPRS



Bryophytes in the boreal 
forest 

❖ Importance 
❖ Species diversity
❖ Biomass
❖ Nutrient cycle
❖ Soil moisture 
❖ Habitat for invertebrates 
❖ Seed bed for tree  regeneration

❖ Life habit 
❖ Sensitive to habitat change

❖ Microclimate change (Poikilohydric 
nature)

❖ Good indicators for changes in 
forest microhabitat 

❖Deadwood living bryophytes (epixylic )
❖ Vulnerable to forest harvest

❖ Microclimate change
❖ Substrate change 4



Partial cut 
❖ Residual stand

❖ Refuge for bryophytes 
❖ Regulate moisture 

conditions 
❖ Continual input of CWD  

Effects of forest harvest on epixylic bryophytes 

Natural forest
❖ Coarse woody 

debris(CWD) of different 
decay class 

❖ Continual input of CWD
❖ Favourable microclimate  
❖ High species diversity

Clear cut (CPRS)
❖ Direct

❖ Slash deposition
❖ Machine damage to 

established bryophytes  

❖ Indirect 
❖ Reduction of moisture 

conditions 
❖ Substrate availability and 

quality 5



14 years after harvest, this study investigated the impacts of partial cut 
on epixylic bryophytes and their microhabitat.

Initial post-harvest study (5 years after 
harvest)

Image: Northern forest Atlas6

❖ Reduced the impacts  associated 
with forest harvest on epixylic 
habitat conditions.

❖ Supported richer epixylic 
community compared to clear cut 
(CPRS).

(Arseneault et al., 2012)

Partial cut ;
Can partial cut maintain 
this trend in the long 
term?



Specific objectives

Examine microhabitat condition changes (CWD
characteristic and microclimate) along
unharvested, partial cut and clear cut harvest
gradient.

Image: Bunnell and Houde,2010
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2
Examine the changes in epixylic bryophyte
species composition and richness along the
harvest gradient.

3
Compare results with; Initial post harvest
study (changes over time)



Study Area
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❖ Dominated by black spruce forest 

❖ Average stand age over 100 years

❖ Réseau d’expérimentation des 
coupes partielles en Abitibi (RECPA)

❖ Three harvest treatment types: 
❖ Unharvested Control
❖ Partial cut
❖ Clear cut (CPRS)

Clay Belt region of northwestern Quebec 



Sites

Harvest treatments 

Plots

Experimental design 

Approach

Two sites 
❖ Fenelon
❖ Gaudet

Three treatment types 
❖ Unharvested control  
❖ Partial cut 
❖ Clear cut (CPRS) 

Total number of plots= 30
❖ Control = 10 
❖ Partial cut = 10
❖ CPRS = 10

❖ Number of pieces 
❖ Diameter
❖ Decay class
❖ Length 
❖ % Ground contact 

Coarse Woody Debris (CWD) Survey
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Approach

Bryophytes sampling

Belt 1
Belt 2

Belt 3

❖ Composition
❖ Richness

Bryophytes identification 

Changes over time 
Data from initial study (5years after 
harvest) by Arseneault et al., 2012. 



Mean (±SE) values of  coarse woody debris (CWD) characteristics per harvest treatment
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Results: Coarse woody debris characteristics



Results: Coarse woody debris characteristics

Coarse woody debris volume by decay class per harvest treatment (2017)

Decay 1 (fresh material) to Decay 5 (well decomposed) 
Hunter Jr, (1990)
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a) b)

c)

Epixylic richness relationship with  a) CWD diameter 
size, b) CWD decay class and c) canopy openness

Mean epixylic species richness per harvest 
treatment between 2009 and 2017 

Results: Epixylic species richness 

2009

2017

Year
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Results: Species composition

Species composition pattern along the harvest gradient 
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❖ Richer epixylic community in 2017 than 
in 2009 

❖ Tree regeneration enhanced moisture 
conditions 

❖ Improved substrate quality (Advanced 
decay  and moisture)

❖ Threatened species (Old growth 
indicator species) 

❖ Future trend ?
❖ Reduced substrate availability

❖ Lower volumes of early decay 
❖ Regenerating stand not a reliable 

source of bigger CWD.

❖ Decline in epixylic community richness

Discussion: Clear cut (CPRS)

CPRS Fenelon

Image: Répertoire Québec 
Nature

Blepharostoma trichophyllum

Nowellia curvifolia

Drought sensitive and old growth confined species 
(Söderström, 1988; Boudreault et al., 2018)
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Discussion:Partial cut 

❖Substrate quality 
❖Advanced decay (Rambo, 2001)

❖Favourable microclimate 
❖Canopy and moisture conditions

❖Higher epixylic richness compared to:
❖Control and clear cut (CPRS)
❖Initial post harvest study (2009)

❖Presence of drought sensitive and 
old growth confined species 

Partial cut Fenelon
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Discussion:Control

Overgrowing (Dynesius et al. 2010) 
affected epixylic community on 
CWD. 

❖Lower volumes of advance 
decay stage (Buried) 

❖Dominance of larger species 
(e.g. sphagnum). 

Control Fenelon
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Image: Bio-forum

Conclusion

❖ Partial cut  offers an effective harvest 
strategy to attain epixylic species and 
habitat conservation goals than 
CPRS.   

❖ Lower volumes of early decay 
deadwood raises future substrate 
concerns 

❖ Residual stands provides potential 
source of deadwood supply. 

❖ Regular deadwood inventory 
❖ Remote sensing (LiDAR) approach can 

be explored.

❖ Deadwood should be created in stands with 
lower volumes
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Epixylic rescue mission (season 2)
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