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 1 Stand Age Structure

NO YES

Is the stand dominated by a 
single effective age?

Go to Key 3:
Multi-Aged Stands

Go to Key 2:
Single-Cohort-Dominated-

Stands

Multi-aged forest stand.

A young forest stand.
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NO

NO

NO

YES

YES

YES

Single-Cohort-Dominated 
Stands

Is the stand in the stand 
initiation stage?

Is the stand in the stem 
exclusion stage?

Go to Key 3:
Multi-Aged Stands

Go to Key 2a:
Stand Initiation Stages

Go to Key 2b:
Stem Exclusion Stages

Recommended Treatment:
Consider managing the 
stand as a protected 

area free of silvicultural 
treatment.

Does the stand have unique 
old forest conservation 
value that can only 
be maintained free of 
silvicultural treatment?
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Reassess once 
the stand 
has reached 
the stem 
exclusion 
stage.

Reassess once the 
stand has reached 
the stem exclusion 

stage.
Is the stand 

expected to become 
dominated by 
hardwoods as it 
reaches the stem 
exclusion stage?

Stand Initiation Stages
Is the stand on a non-forested 
site (e.g. abandoned field)?

YES

YES

YES

NO

NO

NO

YES

YES

NO

NO

NO

YES

Is the stand 
adequately stocked 
to low-risk species?

Is the desirable 
growing stock at 
risk of being out-
competed to the 

point of unacceptable 
mortality?

Is the tree 
composition 
dominated by 
hardwoods?

Is the stand 
adequately stocked 
to low-risk species?

Recommended 
Treatment:

Full-planting to 
low-risk species— 
site preparation if 

necessary.

Recommended 
Treatment:

Full-planting to 
low-risk species—
site preparation if 

necessary.

Recommended 
Treatment:

Cleaning/weeding/
release of desirable 
growing stock.

Recommended 
Treatment:
Fill-plant with 
intermediate to 

shade-tolerant low-
risk species.

Reassess in 5 years.
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BStem Exclusion Stages

NO

NO

NO

NO

NO

NO

YES

YES

Is the understory and/or 
regeneration layer acceptable (i.e. 
adequately stocked to low-risk 

species)?

Can desirable (i.e. low-risk) 
natural regeneration be 

established through silvicultural 
treatment?

Is the stand “mature” and 
has reached the ideal time to 

regenerate the stand, and/or there 
are no desirable crop trees to 

work with?

Does desirable 
regeneration 
require full 
sunlight to 
develop?

Is thinning feasible/
desirable and does not 

conflict with carbon storage 
objective?

Are desirable growing stock/
crop trees suppressed and in 

decline?

Go to Key 3:
Multi-Aged Stands

Go to Key 3c:
Two-Age Silvicultural 

Systems

YES

YES

YES

YES

NO YES

Is the canopy composition 
acceptable (i.e. adequately 
stocked to low-risk species)?

Reassess in 5 years. Recommended Treatment:
Crop tree release cutting.

Recommended Treatment:
Thinning.
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Multi-Aged Stands

NO

YES

YES

YES

YES

NO

NO

NO

Is the stand truly uneven-
aged– with at least 3 distinct 
effective ages (i.e. multiple 

cohorts)?

Is the canopy composition 
acceptable (i.e. adequately 

stocked to low-risk 
species)?

Go to Key 3b:
Uneven-age Silvicultural 

Systems

Is the regeneration layer 
present and desirable (i.e. 
sufficiently stocked to low-

risk species)?

Does desirable regeneration 
re-quire full sunlight to 

develop?

Go to Key 3a:
Irregular Silvicultural 

Systems

Go to Key 3c:
Two-Age Silvicultural 

Systems
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Irregular Silvicultural Systems

NO

YES

YES

YES

YES

Is the regeneration layer 
desirable (i.e. sufficiently 

stocked to low-risk 
species)?

Is the stand “mature” and 
has reached the ideal time to 
regenerate the stand, and/or 
there are no desirable crop 

trees to work with?

Can desirable (i.e. low-risk) 
natural regeneration be
established through

silvicultural treatment?

Is partial timber harvest 
feasible/desirable?

Is thinning feasible/
desirable and does not 

conflict with carbon storage 
objective?

Recommended Treatment:
Group/patch shelterwood 
cutting—with regeneration 

protection.

NO

NO

Are desirable growing 
stock/crop trees suppressed 

and in decline?

Reassess in 5 years.

NO

NO

YES

YES

NO

Recommended Treatment:
Thinning.

Recommended Treatment:
Group/patch shelterwood 
cutting—with understory 
and site preparation 

treatments, if necessary.

Recommended Treatment:
Understory tree planting 
of low-risk intermediate to 
shade-tolerant species.

Recommended Treatment:
Crop tree release cutting.

Recommended Treatment:
Understory and/or site 
preparation treatments.
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Uneven-age Silvicultural Systems

Go to Key 3a:
Irregular Silvicultural 

Systems

Is the regeneration layer and ingrowth 
in the stand acceptable/desirable (i.e. 
adequately stocked to low-risk species)?

NO

YES

YES NO

NO

NO

NO

NO

NO NO

YES

NO

YES

YES

YES

YES

YES

YES

Is the present or 
projected dominant 
shade-tolerant species 
in the regeneration 
layer low-risk?

Is maintaining shade-
intolerant to moderately-
shade-tolerant species 

not desirable?

Is the development 
of significant canopy 
gaps not desirable?

Is uniform cutting 
desirable/feasible?

Is intensive tending of
pre-commercial trees 
desirable/feasible?

Are intensive, frequent 
cutting cycles desirable/
feasible and do not 
conflict with carbon 
storage objective?

Is artificial 
regeneration of low-
risk species feasible?

Is desirable (i.e. low-risk) 
natural regeneration 
feasible through site 
preparation and/or 

vegetation management?

Recommended 
Treatment:

Use group selection 
system.

Recommended 
Treatment:

Use single tree 
selection system.
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Is the stand “mature” and/or 
has reached the ideal time to 

regenerate the stand?

YES

YES

NO

YES

NO

NO

YES

Are desirable 
growing stock/crop 
trees suppressed 
and in decline?

Is thinning feasible/
desirable and does not 
conflict with carbon 
storage objective?

Is establishment 
of desirable (i.e. 
low-risk) natural 

regeneration feasible?

Recommended 
Treatment:
Thinning.

Recommended 
Treatment:

Final removal cutting 
with reserves—with 
understory and/or 
site preparation, if 

necessary.

Two-age Silvicultural Systems

Recommended 
Treatment:

Final removal cutting 
with reserves– full 
planting to desired 
species—with site 
preparation, if 
necessary.Reassess in 5 years.

NO

Recommended 
Treatment:

Crop tree release 
cutting.
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Climate Change Resiliency 
Projections
Table 1.
Comparison of climate change resiliency projections from three research projects, for thirteen tree 
species, for 2011-2100. This estimate (*) likely underestimates the effects of beech bark disease in the 
region and (**) likely underestimates the overall abundance of sugar maple (see article for details).

Native Tree Species Fundy Biosphere 
Reserve 2013-16

Taylor et al. 2017 Bourque & 
Hassan 2010

Conclusion

American Basswood (Tilia americana) Decline - -

American Beech (Fagus grandifolia) Prosper Increase* -

American Mountain Ash (Sorbus americana) Persevere - -

Balsam Fir (Abies balsamea) Decline Decrease Decline Decline

Balsam Poplar (Populus balsamifera) Persevere - -

Black Ash (Fraxinus nigra) Decline - -

Black Cherry (Prunus serotina) Prosper - -

Black spruce (Picea mariana) Decline Decrease - Likely to decline

Black Willow (Salix nigra) Decline - -

Bur Oak (Quercus macrocarpa) Persevere - -

Butternut (Juglans cinerea) Persevere - -

Eastern Hemlock (Tsuga canadensis) Persevere Unclear Persevere Persevere1

Eastern Larch (Larix laricina) Persevere Decrease - Unclear

Eastern White Cedar (Thuja occidentalis) Persevere Unclear Decline Likely to persist in 
isolated patches

Grey Birch (Betula populifolia) Decline - -

Ironwood (Ostrya virginiana) Proliferate - -

Jack pine (Pinus banksiana) Disappear Decrease - Likely to decline

Large Toothed Aspen (Populus 
grandidentata) 

Decline - -

Mountain Maple (Acer spicatum) Persevere - -

Mountain paper Birch (Betula cordifolia) Prosper - -

Pin Cherry (Prunus pensylvanica) Persevere - -

Red Maple (Acer rubrum) Proliferate Increase Proliferate Proliferate

Red Oak (Quercus rubra)  Prosper Increase Proliferate Proliferate

Red pine (Pinus resinosa) Persevere Decrease Decline Decline

Red spruce (Picea rubens)  Decline Decrease Persevere Likely to persist in 
isolated patches

Serviceberry (Amelanchier canadensis)  Persevere - -
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Native Tree Species Fundy Biosphere 
Reserve 2013-16

Taylor et al. 2017 Bourque & 
Hassan 2010

Conclusion

Silver Maple (Acer saccharinum) Persevere - -

Striped Maple (Acer pensylvanicum) Persevere - -

Sugar Maple (Acer saccharum) Persevere Decrease** Persevere Persevere

Trembling Aspen (Populus tremuloides) Persevere Decrease - Unclear

White Ash (Fraxinus americana) Persevere Increase Proliferate Prosper2

White Birch (Betula papyrifera) Decline Decrease Decline Decline

White (American) Elm (Ulmus americana) Prosper - -

White pine (Pinus strobus)  Prosper Increase Prosper Prosper

White spruce (Picea glauca) Decline Decrease Decline Decline

Yellow Birch (Betula allenghaniensis) Decline Unclear Persevere Likely to persist in 
isolated patches

1 Research was completed before Hemlock Woolly Adelgid reached NS.
2 Research was completed before Emerald Ash Borer reached the Maritimes.

A red oak seedling.
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