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1.  The Montane Alternative Silvicultural 
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findings on tree growth and understory 
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2.  Variable Retention Adaptive 

Management (VRAM) experiments 

and operational monitoring results

3.  Summary of key learnings



Vancouver Island



MASS ï Alternatives to Clearcutting

ÁThe question?

Can other systems improve 

growth performance, biodiversity

ÁWhat we did? Compared CC 

to OG and 3 alternatives

ÁWhat we learned? Tree growth 

best in CC, reduced in SW; 

diversity benefits with PC & SW

ÁA difference? Paved the way for 

widespread adoption of variable 

retention within a BC Coastal 

forest company
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MASS Treatments

Clearcut - 69 ha Patch Cuts 1.5 to 2 ha

GT Retention - 25 sph Shelterwood ð 25% b.a.

2003 - Year 10



MASS Treatments

Clearcut - 69 ha Patch Cuts 1.5 to 2 ha

GT Retention - 25 sph Shelterwood ð 25% b.a.

2021 - Year 28





Cover by Lifeform - Shrubs

The shelterwood maintained more shrub cover after harvesting

and produced the highest shrub cover after 26 years



Cover by Lifeform - Bryophytes

Bryophytes (mostly mosses) did not recover 

to pre-harvest cover



Herb Frequency by Seral Groups

Clearcut Shelterwood



Tree volume - 25 years

Planted Douglas-fir volume growth was far superior to all 

other species; however, it had the highest mortality and 

greatest snow breakage



Tree Volume - 25 years

Planted Hw outperformed naturals, but natural Ba had better growth 

than planted Ba. We think it is due to slow fir root establishment



3. Adaptive management: research 

and monitoring results



Ecological Processes, July 2019

Co-Authors

Å John Deal, Western Forest Products

Å Glen Dunsworth, Consultant

Å Steve Mitchell, UBC (retired)

Å Tim Philpott, BCMFLNRORD, Williams Lake
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Windthrow varies by BEC subzone
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Windthrow varies geographically

éand differs for external edges and groups



Windthrow varies with exposure, fetch, topo

For external cutblock edges and large patch edges

Boundary

Exposure

Wind Exposure

Index

Fetch Slope Position



Windthrow varies with stand characteristics

For external cutblock edges

Stand Height Rooting

Depth

Stand Edge

Geometry

Tree Species



Windthrow the same for groups <1 ha

Total wind damage



Each area replicated 3 times 100 ha each

VRAM Experimental Sites

Dispersed Retention

Riparian Retention 

15% retention

Group Size

15% retention

Group Removal

Short-cycle (5ï7yr)  

Long-cycle (20ï30yr)

Group Retention



Dispersed comparison

Uncut
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30%
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Effects on growth of regeneration

VRAM dispersed (Smith & Beese 2012)
- Fd dia. growth reduced @ 5-6 yrs
for 30% retention vs clearcut, but not 
for 5-15% dispersed

MASS (unpublished 25 yr results)
- SW (25% b.a. retention) reduced tree 
growth (Ba, Hw) compared to clearcut
- Patch cuts (2 ha), dispersed retention 
(25 sph) did not reduce growth signif.

DEMO (Urgenson et al. 2013)
- Fd growth reduced more for dispersed
vs aggregated retention for a given
retention level



Two-pass group retention - cable

Retention

 Level - 53%

(27% long-term)

27 ha



Multi-pass Group Removal
(Long-cycle ï 30 years)



Long-cycle

Short-cycle

Multi-pass

Group Removal

Multi-pass (3 x 7-yr, 3 x 20 ï 30-yr), 

variable size openings (0.1 ï 1.0 ha)



Short-cycle

Long-cycle

Ortho-photo of VRAM study in 2013 after one long-cycle pass (2004) and two 

short-cycle passes 458 (2004, 2011).

Group Removal



Structural retention and habitat attributes

Huggard (2009) - WFP
- 193 VR blocks, 98 uncut, 52 other sites

- live + dead trees, CWD, cover layers, dominant 

shrubs + herbs (63 habitat elements)

- Avg. retention >20%

- Retention tends to have lower levels of some 

elements (large trees, total BA, some veg. layers)

- Aggregates > habitat elements than 

dispersed retention

 Densmore (2011, 2016) ï FREP
- 400 cutblocks, BC coast (2006-2009)

- Avg. retention 22.8%

- S. & W. Coast Reg. (2007-2014), 17-20%



Brown Creeper
Chestnut-backed Chickadee

Pacific-slope Flycatcher Varied Thrush

Forest birds
Preston & Harestad 2007



Changes in bird communities
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Figure 4. Percent frequency of occurrence in each treatment of the 10 most common species detected in uncut stands. Species codes and full names are 

given in Appendix 1.

Group retention maintains more similar distribution of

common species from uncut stands than a clearcut

Study by Mike Preston, SFU



Carabid Beetles

Å Inconsistencies in response
to retention at VRAM sites
due to site differences and
windthrow
 

Å For both OG and 2G, 
more forest beetles found in 
large patches (0.8 ï 1.4) than 
small patches (0.1 ï 0.4 ha)

Pearsall 2007



Gastropod Sampling

Å Artificial Cover Objects - cost-effective, repeatable

Å Overall, larger patches (>0.8 ha) on riparian areas or high 
levels of dispersed (30%+) favour gastropods



Gastropods

Abundance greatest in control & VR-30% 

(2 species & small snails combined)

Robust Lancetooth

(Haplotrema vancouverense)

0.00

0.20

0.40

0.60

0.80

1.00

Clearcut VR-Dispersed-

5%

VR-Dispersed-

10%

VR-Dispersed-

30%

Control

M
e

a
n

 p
e

r 
A

C
O

 s
tn

Post-logging

Pre-logging

P = 0.001

Ovaska et al. 2016



Gastropods

Abundance greatest in control & VR-30% 

(2 species & small snails combined)

Robust Lancetooth

(Haplotrema vancouverense)

0.00

0.20

0.40

0.60

0.80

1.00

Clearcut VR-Dispersed-

5%

VR-Dispersed-

10%

VR-Dispersed-

30%

Control

M
e

a
n

 p
e

r 
A

C
O

 s
tn

Post-logging

Pre-logging

P = 0.001

Ovaska et al. 2016



Feedback for Decision-Making

Objectives Large 

Group

Small 

Group Dispersed

Old forest 

species

+++ ++ +

Large snags ++ + -

Windthrow - - - - - -

Cost - - - - - -



What did we learn?

1. Impacts of retention on tree growth increase 
with greater canopy retention and dispersion

2. Wind damage is a major issue in some 
landscapes, requiring larger aggregates

3. Retention provides ñlife-boatingò habitat for a 
variety of species (amount, aggregation, and 
aggregate size are factors)

4. Impacts of forest harvesting on understory 
vegetation are mostly short-term, but some late-
seral herbs and bryophytes can be affected long-
term (fungi, lichens too)



Questions?

With thanks to:
 Glen Dunsworth, John Deal

Steve Mitchell, Tim Philpott 

Jeff Sandford, Nick Smith 

Terry Rollerson, Colin Peters

Fred Bunnell, Laurie Kremsater 

Dave Huggard 

Bryce Bancroft, Ken Zielke

Isobel Pearsall, Elke Wind

Ann Chan-McLeod 

Mike Preston, Wayne Campbell

Lennart Sopuck, Kristiina Ovaska 

Tony Trofymow, Renata Outerbridge 

Steve Guenther, Dan Moore 

and many others!


