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SBSdw2

SBSdw2 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system for Pl stands is currently even-aged
management.  Regeneration methods for these stands are either natural Pl
regeneration or Pl planting.  Scarification is generally not required for
successful natural regeneration of cutover Pl sites.  If pinegrass cover is
heavy, plantation success may require control of the pinegrass followed
by prompt planting.  Disc trenching or other scarification method is
often used to control pinegrass at the planting spot.  Mineral soil
exposure may also reduce frost frequency and severity.  Regeneration of
Fd stands is more problematical.  Many Fd stands have been clearcut in
the past, but survival and growth of planted Fd on these sites has been
variable and often poor, due probably to summer frost and moisture
stress.  Various forms of shelterwood systems are being widely
considered, and initial results indicate that planting under a partial
canopy may be much more successful than planting in cleared areas.
Wet sites are generally planted with Sxw, often on artificially created
mounds.

Principal Crop Tree Species are Pl and Fd, with lesser amounts of Sxw
(primarily on sites wetter than mesic).

Partial harvest systems experience is limited.  Recent operational trials
and research trials of shelterwood systems for Fd stands in the SBSdw1
indicate better regeneration success, both for natural regeneration ingress
and artificial regeneration, than with clearcutting.

Advance regeneration in Pl stands is most often relatively sparse, and
consists primarily of Fd, Sxw, and Bl.  In Fd stands, advance regenera-
tion is predominantly Fd and Sxw, and varies from sparse to moderately
dense.  The Fd and Sxw are generally of good form and vigour and can
contribute to restocking of partial-cut stands.

Principal Insect, Disease, and Abiotic Damage Concerns

Growing-season frost is a principal factor affecting regeneration success
of Fd.
Winter dessication damage is common on sites with shallow snowpack
and winter exposure of tree needles to relatively warm winter air.
Douglas-fir beetle commonly causes mortality of canopy stems and is a
principal concern in partial harvest systems.
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SILVICULTURE CONSIDERATIONS

Armillaria root disease causes growth losses and mortality of Fd and Pl
trees, often occurring as infection centres killing several trees of all ages.
Mountain pine beetle is endemic in Pl stands and kills isolated mature
trees and some groups of trees.  Damage has been much less than in the
SBPSxc, but small outbreaks are common.  Large Pl trees are prime
beetle habitat.
Dwarf mistletoe is frequent on regenerating Pl stems if infected taller
stems are present.  Significant growth losses may result.
Blister rusts and gall rusts are prevalent and locally severe on Pl.
White pine weevil is a potential problem in Sxw plantations.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger (generally >50 m
wide) group selection systems;

Canopy present for Pl and most Sxw stands refers to group selection
systems with small and moderate-size (generally 25�50 m wide)
harvested groups.  Canopy present for Fd stands except those on steep
south-facing slopes (/04 site series) refers to a shelterwood system with
30�60% volume removal prior to the final cut.  Canopy present for Fd
stands in the /04 site series refers to single tree selection similar to that in
the IDFdk3/01.  Canopy present for wet spruce stands (/10 and
/11 site series) refers to single tree selection or small (few trees) group
selection systems.
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SBSdw2 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy  Canopy present

Vegetation potential and complex

01 P:Fd
Pl
Sxw

D:At
Ep

moisture deficits
Sxw, Fd, Ep                 Sxw
summer frost (gentle slopes)
Fd                                Fd
light deficits
----                               Pl, At, Ep

most common: medium; Mixed shrub - grass
less common: medium; Dry alder - pinegrass (higher elevations)

�pinegrass abundance typically increases following canopy
clearing and is a strong competitor for soil moisture.

�Pl natural regeneration generally adequate to restock cleared sites if sufficient numbers of cones are present and well
distributed, and pinegrass is not abundant; if pinegrass abundant, scarification will likely increase Pl ingress and growth;

�survival and growth of planted Pl generally high in cleared areas if pinegrass removed at planting spot or cover naturally
low;

�survival and growth of planted Pl in partial-cut sites low to moderate due to shading; Pl natural regeneration of partial-cut
sites may require some fill planting;

�survival and growth of planted Fd variable and often poor on cleared areas with slopes <15%; likely moderate on steeper
slopes and under partial canopy with spot vegetation control;

�Fd natural regeneration ingress best under partial canopy on exposed mineral soil; growth of established seedlings greatest in
full sunlight;

�survival and growth of Sxw generally poor, except moderate on moist microsites under partial canopy;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration;
�soils susceptible to compaction and rutting when moist; soils often remain moist for long periods following snowmelt and
rainy periods, due to drainage restrictions.
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SBSdw2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy       Canopy present

Vegetation potential and complex

02 P:Fd
Pl

moisture deficits
Fd                                     Fd
rooting restrictions (bedrock)
nutrient deficits

low; Dry shrub - pinegrass
�shrub and herbaceous vegetation growth is limited by
dryness but competes strongly with tree seedlings for soil
moisture and nutrients.

�Pl natural regeneration generally adequate to restock cleared and partial-cut sites if sufficient numbers of cones present
and well distributed; scarification not required;

�survival and growth of planted Fd on cleared areas variable and often poor, but likely improved under partial canopy;
�survival and growth of planted Pl moderate in clearcuts and partial cuts;
�microsites of deeper soil typically present and provide most suitable planting spots;
�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under
partial canopy of mature Fd; growth of established individual stems generally greatest in full sunlight;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
03 P:Pl

Fd
D:At

moisture deficits
Fd, At                           Fd, At
summer frost (gentle slopes)
Fd                                 Fd
nutrient deficits
Fd                                   Fd

low; Dry shrub - kinnikinnick

�shrub and herbaceous vegetation increases little following
canopy opening.

�Pl natural regeneration generally adequate to restock cleared and partial-cut sites if sufficient numbers of cones present
and well distributed; scarification generally not required but may increase ingress rate;

�growth and survival of planted Pl generally high in clearcuts and moderate in partial cuts; vegetation control not required;
�survival and growth of planted Fd likely poor in clearcuts, and poor to moderate on moist sites under partial canopy;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.



7�35 - 5

S
B

S
d

w
2

SBSdw2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

04 P:Fd
Pl

D:At

moisture deficits
Fd                                 Fd
high surface temperatures
Fd, Pl                             ----

low; Dry shrub - pinegrass

�shrub and herbaceous vegetation increases little following
canopy opening.

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd;

�survival of planted Fd in cleared areas poor, but may be improved somewhat in moist microsites under partial canopy;
�initial survival of planted Pl likely high, but growth may be limited by hot, dry soils;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

05 P:Fd
Pl
Sxw

D:At
Ep

moisture deficits
Sxw, Ep                         Sxw, Ep
light deficits
----                                 Pl, At, Ep

most common:low; Pinegrass - low forb
less common: medium; Dry alder - pinegrass (mostly higher
elevations)

�pinegrass cover increases somewhat following forest canopy
removal and competes for soil moisture.

�comments under SBSdw2/01 above generally apply except:
�survival and growth of planted Fd, Pl, and Sxw as well as natural ingress of Fd and Sxw increased due to reduced frost risk
and decreased moisture stress.
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SBSdw2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

06 P:Fd
Pl
Sxw

D:At
Ep

moisture deficits
Fd, Sxw, Ep                   Sxw, Ep
summer frost (gentle slopes)
Fd                                  Fd
light deficits
----                                  Pl ,At, Ep
nutrient deficits (sand)

medium;  Dry shrub - pinegrass

�Pl natural regeneration generally adequate to restock cleared sites if sufficient cones present and well distributed;
scarification generally not required, but may increase early ingress rate; establishment and growth may be reduced in
shaded microsites of partial cuts;

�survival and growth of planted Pl generally sufficient to restock clearcuts and sunny microsites of partial cuts if pinegrass
densities low; if pinegrass abundant, then pinegrass reduction generally required for successful plantations;

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under
partial canopy of mature Fd; growth of established individual stems generally greatest in full sunlight;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBSdw2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

07 P:Pl
Sxw

S:Sb (north)
D:At

summer frost
Sxw                               ----
cold soils
Sxw, At                         Sxw, At
light deficits
----                                Pl, At
moisture deficits

low;  Mixed shrub - grass

�pinegrass cover generally small, and increases slightly
following logging;

�shrub cover generally small to moderate following logging.

�survival of planted Pl and Sxw likely moderate to high in cleared areas but growth limited by cold soils and summer frost;
growth may be improved by planting on exposed mineral soil or slightly raised microsites in full sunlight;

�natural regeneration by Pl will likely not achieve full stocking without scarification resulting in soil warming;
�Sxw natural regeneration may partially restock small openings on exposed mineral soil if Sxw present in adjacent stand, but
reliability affected by inconsistency of Sxw seed crop;

�advance Sxw regeneration is often of good form and vigour, and can contribute to restocking;
�advance Sb regeneration often present, but growth slow and sawlog values generally low due to small size;
�frost damage to Sxw may be reduced by planting under partial canopy or nurse crop, but this will reduce soil warming.
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SBSdw2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

08 P:Fd
Pl
Sxw

S:Bl
D:Act

At
Ep

summer frost
Fd, Sxw, Bl                   Fd, Sxw, Bl
cold, moist soils
Fd, Sxw, Bl, At, Ep      Fd, Sxw, Bl, At,
Ep
light deficits (vegetation overtop)
Fd, Pl, Act, At, Ep        Fd, Pl, Act, At, Ep

medium; Mixed shrub - moist shrub

�shrub cover may increase significantly following forest
canopy clearing.

�survival of planted Sxw and Pl generally poor without vegetation control at planting spot;
�early growth of Sxw poor to moderate, limited by summer frost and cold soils;
�frost damage to Sxw may be somewhat reduced by planting on raised microsites or under partial canopy;
�planted Fd survival and growth generally poor due to frost, cold soils, and vegetation.

09 P:Fd
Pl
Sxw

S:Bl
D:Act

At
Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw, Bl,           Fd, Pl, Sxw, Bl,
Act, At, Ep                      Act, At, Ep
summer frost (gentle slopes)
Fd, Sxw, Bl                      Fd
cold, moist soils (toe slopes)
Fd                                     Fd

high; Mixed shrub - tall fern

�shrub and herbaceous vegetation vigorous; generally
increases following canopy clearing and soil disturbance.

�survival and growth of planted Fd, Pl, Sxw, and Bl adequate to restock cleared and partial-cut sites only if vegetation
controlled at planting spot and (for Fd and Pl in partial cuts) if planted in sunny / lightly shaded microsites;

�planting on raised microsites will generally reduce vegetation competition and increase soil temperatures;
�natural regeneration of all species severely limited by competing shrub and herbaceous vegetation;
�advance Sxw regeneration generally of good form and vigour, and can contribute significantly to restocking;
�these sites are very susceptible to compaction, rutting, and surface erosion.
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SBSdw2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

10 P:Sxw
S:Bl

Pl
D:Act

cold, wet soils
all species                  all species
summer frost
Sxw, Bl, Pl, Act         Sxw, Bl, Pl, Act
light deficits (vegetation overtop)
Pl, Act                        Sxw, Pl, Act

medium; Mixed shrub - wet forb

�shrub and herbaceous vegetation increases somewhat
following canopy clearing and soil disturbance but growth is
limited by cold, wet soils and thick moss cover.

�low-productivity sites for timber, and difficult to restock after logging;
�survival and early growth of planted Sxw and Bl generally poor, except moderate on raised microsites;
�Pl is not common on these sites; Pl growth to maturity not well adapted to sites with near-surface water table;
�frost damage to Sxw may be slightly reduced by planting on raised microsites, but benefits likely overwhelmed by cold air
accumulation if large upslope cold air source is present;

�sites very susceptible to soil rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.

11 P:Sxw
S:Pl
T:Sb

(northern
areas)

cold, saturated soils
Sxw, Pl, Sb                 Sxw, Pl, Sb
summer frost
Sxw, Pl, Sb                   Sxw, Pl, Sb
light deficits (vegetation overtop)
Pl                                Pl

medium;  Mixed shrub - wet forb

�forested wetlands; low-productivity sites for timber; difficult to reforest;
�comments under /10 above generally apply.
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SBSmc1 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system in the SBSmc1 is currently even-aged
management (clearcutting).  The predominant regeneration method is
planting, both in cutover Pl and Sxw stands.  Logged Pl sites are
typically planted with Pl, while logged Sxw sites are typically planted
with Sxw or a Pl/Sxw mixture.  Mixtures reduce the risk of damage to
Sxw from white pine weevil and frost.  Scarification, primarily disc
trenching, is often used to create favourable planting sites by exposing
mineral soil and reducing vegetation competition.  If slash loading is high
and restricts planter access, as on some cutover Sxw stands, slash may
be burned, or piled and burned, but this practice is not widespread.

Partial harvest systems experience in the SBSmc1 is essentially nonexist-
ent.

Advance regeneration in Pl and Sxw stands ranges from relatively sparse
to moderately dense, and consists primarily of Bl and Sxw.  In Pl stands,
most Sxw and many of the Bl stems <50 cm tall are of good form and
vigour.  Height growth releases following canopy opening.  In Sxw/Bl
stands with a high canopy closure, much of the Bl is of poor form and
has incipient decay.  Bl is susceptible to significant heart rot when
mature.

Principal Insect, Disease, and Abiotic Damage Concerns

Pine dwarf mistletoe is endemic in Pl stands and results in growth losses,
but is less prevalent than in the SBPS.
Stem rusts are present on Pl but cause relatively little growth loss.
Mountain pine beetle is common in mature Pl stands and causes
mortality of many mature stems.  However, the frequency and extent of
mortality is less than in the SBPS.
Tomentosus root rot causes mortality of young and immature Sxw and
Pl stems, often in infection centres.
White pine weevil can cause extensive terminal dieback of young open-
grown trees.  Planting Sxw in mixtures with Pl can reduce risk of damage.
Spruce beetle damage risks are moderate in areas of windthrow and
timber harvesting.
Growing-season frost can significantly damage young Sxw, especially on
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gentle lower slopes and in depressions.
Winter dessication damage has been noted on sites with low snowpack
where young conifer needles are exposed to relatively warm winter air.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger patch (generally
>60 m wide) group selection systems;

Canopy present for Pl and most Sxw stands refers to group selection
systems with small and moderate-size (generally 30�60 m wide)
harvested groups.  Canopy present for Fd stands on steep south-facing
slopes (/03 site series) refers to low- to moderate-volume removal single
tree selection similar to that in the IDFdk3/01.  Canopy present for wet
spruce stands (/08 site series) refers to single tree selection or small (two
to few trees) group selection.
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SBSmc1 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy  Canopy present

Vegetation potential and complex

01a
Typic
Phase

P:Pl
Sxw
Fd

S:Bl
D:Act

summer frost (gentle slopes)
Fd                                Fd
light deficits
----                                Pl, Act
moisture deficits

medium; Mixed shrub - low forb

�shrub and herb cover typically increases slightly and slowly
following canopy clearing.

�summer frost may reduce survival and growth of Sxw and Bl on gentle slopes in some years, especially where large
upslope cleared areas are present;

�survival and growth of planted Pl and Sxw generally adequate to restock cleared sites without vegetation control if planted
promptly; on partial cuts, survival and growth of Pl likely poor to moderate on shaded microsites;

�survival and growth of planted Fd likely adequate to restock cleared and partial-cut sites on slopes >15% in Dragon
Mountain and Bowers Lake areas; growth likely best in partial cut or under partial canopy to reduce frost damage; in
Moffat Lakes area and on slopes <15% elsewhere, survival and growth likely severely limited by frost;

�Pl natural regeneration stocking very limited by moderately thick soil organic layers; stocking density and distribution may
be increased by scarification;

�advance Sxw and Bl regeneration often of good form and vigour, and can contribute to restocking.
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SBSmc1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy  Canopy present

Vegetation potential and complex

01b
Shallow
Phase

P:Pl
Sxw
Fd

S:Bl
D:Act

moisture deficits
Sxw, Bl                         ----
summer frost
Fd, Sxw, Bl                  Fd
light deficits (vegetation overtop)
----                                Pl, Act

low; Mixed shrub - low forb

�shrub and herb cover increases little and only slowly
following canopy clearing.

�same as /01a except:
�microsites with deeper soil limit suitable planting spots;
�trees with large, dense crowns exposed to winds by logging are susceptible to windthrow;
�maintenance of soil organic layers and woody debris especially important for long-term productivity and regeneration.

01c
Sandy
Phase

P:Pl
Sxw
Fd

S:Bl
D:Act

summer frost (gentle slopes)
Fd                                 Fd
moisture deficits
Sxw, Bl                         ----
light deficits (vegetation overtop)
----                                 Pl, Act
nutrient deficits

medium; Mixed shrub - low forb

�shrub and herb cover increases little following
canopy clearing.

�summer frost limitation ratings above apply to Dragon Mountain and Bowers Lake areas; Fd also severely limited by
summer frost on �canopy present� sites in Moffat Lakes area;

�same as /01a except:
�Sxw growth slower due to greater moisture stress;
�maintenance of soil organic layers and woody debris especially important for long-term productivity and regeneration.
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SBSmc1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

02 P:Pl
T:Bl

Sxw

moisture deficits
Bl, Sxw                         Bl, Sxw
rooting restrictions (bedrock)
nutrient deficits

medium; Ericaceous shrub - low shrub

�shrub and herb cover increases little following canopy
clearing.

�sites have low productivity for timber;
�survival and growth of planted Pl usually adequate to restock cleared and partial-cut sites if planted in pockets of deeper
soil;

�Bl and Sxw growth on these sites generally slow; limited by dryness and nutrient deficiencies;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.

03 P:Fd
Pl

D:At

moisture deficits
Fd                                  Fd

medium; Dry shrub - pinegrass
�pinegrass increases somewhat following canopy opening and
is a strong competitor for soil moisture.

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under
partial canopy of mature Fd; growth of established individual stems generally greatest in full sunlight;

�Pl natural regeneration may be adequate to restock cleared sites if sufficient numbers of cones present and well
distributed; scarification generally not required;

�survival and growth of planted Pl should be sufficient to restock cleared sites and sunny microsites of partial-cut sites;
�survival and growth of planted Fd expected to be moderate due to moisture stress;
�maintenance of soil organic layers and woody debris important for long-term nutrient availability and natural
regeneration.
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SBSmc1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

04 P:Pl
Sxw

S:Bl

summer frost
Sxw, Bl                         Sxw, Bl
light deficits (vegetation overtop)
Pl                                   Pl
cold soils

low to medium; Mixed shrub - low forb

�vegetation generally changes little following canopy opening.

�survival and growth of planted Sxw generally adequate to restock cleared and partial-cut sites if measures taken to reduce
frost; frost damage to Sxw may be reduced by planting on raised microsites or under partial canopy or nurse crop; planting
as part of Pl-dominated mixture may also reduce frost damage after Pl provides protective canopy;

�survival and growth of planted Pl generally adequate to restock cleared site if vegetation controlled at planting spot; in
partial cuts, Pl plantations limited by shade;

�natural regeneration of Pl limited by cold soils and thick soil organic layers.
05 P:Pl

Sxw
S:Bl

summer frost
Sxw, Bl                         Sxw, Bl
light deficits (vegetation overtop)
Pl                                  Pl
cold, moist soils
Pl, Sxw, Bl                   Pl, Sxw, Bl

medium; Mixed shrub - moist shrub

�shrub cover may increase significantly following canopy
clearing; willows common.

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock cleared and partial-cut sites if planted on
exposed mineral soil or raised microsites; vegetation control likely necessary for adequate survival;

�natural regeneration of Pl limited by cold soils and thick soil organic layers;
�frost damage to Sxw and Bl may be reduced by planting on raised microsites, under partial canopy or nurse crop, or as part
of Pl-dominated mixture; benefits may be overwhelmed by cold air accumulation if large upslope cold air source is present.
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SBSmc1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

06 P:Pl
Sxw
Fd

S:Bl
D:Act

summer frost (gentle slopes)
Fd, Sxw                     Fd
light deficits (vegetation overtop)
Pl, Fd, Act                Pl, Sxw, Fd, Act
cold, moist soils
Fd                              Fd

medium; Mixed shrub - moist shrub

�shrub cover may increase significantly following canopy
clearing and/or soil disturbance.

�prompt planting and vegetation control generally required for adequate survival of planted Pl, Sxw, Fd, and Act on sites
with abundant shrub cover;

�survival of planted Fd expected to be poor on gentle slopes and in areas where it does not occur naturally (Moffat Lakes
area); on steeper slopes in other areas, survival and growth likely poor on cleared areas, and poor to moderate on partial-cut
areas;

�Fd and Pl natural regeneration is severely limited by cold soils, thick soil organic layers, and competing vegetation;
�soils very susceptible to compaction and rutting when not frozen.

07 P:Pl
Sxw
Fd

S:Bl
D:Act

light deficits (vegetation overtop)
all species                  all species
summer frost (gentle slopes)
Fd, Sxw, Bl               Fd
cold, moist soils (toe slopes)
Fd, Sxw                     Fd, Sxw

high; Mixed shrub - tall fern

�high percent cover of devil's club replaced after logging by high
percent cover of other shrubs and tall herbs.

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock cleared sites if vegetation controlled at
planting spot; Fd survival poor, except moderate on steeper slopes; in partial cuts, Pl and Fd survival likely poor in shaded
microsites;

�natural regeneration of all tree species limited by thick soil organic layers and vigorous shrub and herbaceous cover;
�advance Sxw and Bl often of good form and vigour, and can contribute to restocking;
�soils generally very susceptible to compaction and rutting and, on steeper slopes, to surface erosion.
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SBSmc1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

08 P:Sxw
S:Bl

Pl
D:Act

cold, wet soils
all species                   all species
light deficits (vegetation overtop)
Pl, Act                         Sxw, Pl, Act
summer frost
Sxw, Bl, Pl, Act           Sxw, Bl, Pl, Act

medium; Mixed shrub - wet forb

�shrub and herb cover increase limited by cold, wet soils; soil
disturbance may increase shrub cover.

�low-productivity sites for timber, and difficult to restock after logging;
�survival and early growth of planted Sxw and Bl generally poor, except moderate on raised microsites;
�Pl is not common on these sites; Pl growth to maturity not well adapted to sites with near-surface water table;
�frost damage may be slightly reduced by planting on raised microsites, but benefits likely overwhelmed by cold air
accumulation if large upslope cold air source is present;

�sites very susceptible to soil rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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SBSmc2 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system in the SBSmc2 is currently even-aged
management (clearcutting).  Although natural regeneration of cutover Pl
stands has been common in the past, the predominant regeneration
method is currently planting, both in cutover Pl and Sxw stands.  Logged
Pl sites are typically planted with Pl, while logged Sxw sites are
typically planted with Sxw or a Pl/Sxw mixture.  Mixtures reduce the
risk of damage to Sxw from frost.  Scarification, primarily disc trenching,
is often used to create favourable planting sites by exposing mineral soil
and reducing vegetation competition.  If slash loading is high and restricts
planter access, as on some cutover Sxw stands, slash may be burned, or
piled and burned.  This practice is not widespread.  Natural regeneration
methods for Pl, especially following winter logging, commonly include
drag scarification to improve seedbed conditions.

Partial harvest systems experience in the SBSmc1 for industrial forest
regeneration is essentially nonexistent.

Advance regeneration in Pl and Sxw stands ranges from relatively sparse
to moderately dense, and consists primarily of Bl and Sxw.  In Pl stands,
most Sxw and many of the Bl stems <50 cm tall are of good form and
vigour.  Height growth releases following canopy opening.  In Sxw/Bl
stands with a high canopy closure, much of the Bl is of poor form and
has incipient decay.  Bl is susceptible to significant heart rot when
mature.

Principal Insect, Disease, and Abiotic Damage Concerns

Pine dwarf mistletoe is endemic in Pl stands and results in growth losses,
but is less prevalent than in the SBPS.
Stem rusts are present on Pl but cause relatively little growth loss.
Mountain pine beetle is common in mature Pl stands and causes
mortality of many mature stems.  However, the frequency and extent of
mortality is less than in the SBPS.
Tomentosus root rot causes mortality of young and immature Sxw and
Pl stems, often in infection centres.
White pine weevil can cause extensive terminal dieback of young open-
grown trees.  Planting Sxw in mixtures with Pl can reduce risk of damage.
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Spruce beetle may cause mortality of larger Sxw, especially in areas of
windthrow and poor logging.
Growing-season frost can significantly damage young Sxw, especially on
gentle lower slopes and in depressions.
Winter dessication damage has been noted on sites with low snowpack
where young conifer needles are exposed to relatively warm winter air.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and group selection systems
with larger (generally >60 m wide) harvested groups;

Canopy present for Pl and most Sxw stands refers to group selection
systems with small and moderate-size (generally 30�60 m wide)
harvested groups.  Canopy present for wet spruce stands (/11 site
series) refers to single tree selection or small (two to few trees) group
selection.



7�37 - 3

S
B

S
m

c2

SBSmc2 (Cariboo Forest Region) Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

01a
Typic
Phase

P:Pl
Sxw

S:Bl

light deficits (vegetation overtop)
----                                     Pl
summer frost (gentle slopes)

medium; Mixed shrub - low forb
�shrub and herb cover increases slightly and slowly following
canopy clearing.

�summer frost may reduce survival and growth of Sxw and Bl on gentle slopes in some years, especially where large upslope
cleared areas are present;

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and (for Pl in partial cuts) if planted in sunny / lightly shaded microsites;

�need for vegetation control to establish Pl, Sxw, and Bl will be minimized if planted promptly following harvesting;
�Pl natural regeneration stocking limited by moderately thick soil organic layers; scarification generally required for
restocking;

�advance Sxw and Bl regeneration often of good form and vigour, and can contribute to restocking;
�compaction hazard generally high following snowmelt or rainy periods.

01b
Shallow
Phase

P:Pl
Sxw

S:Bl

moisture deficits
Sxw, Bl                             Sxw, Bl
light deficits
----                                     Pl
rooting restrictions (shallow soils)

low; Mixed shrub - low forb

�shrub and herb cover generally increases little and only slowly
following canopy clearing.

�same as /01a except:
�survival and growth of all species best on microsites of deeper soil;
�maintenance of soil organic layers and woody debris especially important for long-term site productivity and regeneration;
�trees with large, dense crowns exposed to winds by logging are generally very susceptible to windthrow.
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SBSmc2 (Cariboo Forest Region) Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

02a
Typic
Phase

P:Pl
T:Bl

Sxw

moisture deficits
Bl, Sxw                         Bl, Sxw
rooting restrictions (bedrock)

medium; Ericaceous shrub - low shrub
�shrub and herb cover increases little and only slowly
following canopy removal.

�Pl natural regeneration generally adequate to restock cleared and partial-cut sites if sufficient numbers of cones present and
well distributed; scarification generally not required but may increase early ingress rate; ingress rates and growth likely
reduced in shaded microsites of partial cuts;

�survival and growth of planted Pl likely sufficient to restock cleared and partial-cut sites if planted in deep soil; short plug
stock may be especially suitable for these sites;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration;
�Bl and Sxw growth on these sites generally slow; limited primarily by dryness and rooting restrictions.

02b
Sand
Phase

P:Pl
T:Bl

Sxw

summer frost (gentle slopes)
Bl, Sxw                        Bl, Sxw
moisture deficits
Bl, Sxw                        Bl, Sxw
light deficits (vegetation overtop)
----                                Pl
nutrient deficits

medium; Ericaceous shrub - low shrub

�shrub and herb cover increases little following canopy
clearing.

�Pl natural regeneration generally adequate to restock cleared sites if sufficient numbers of cones present and well
distributed; scarification generally not required; ingress rate reduced in shaded microsites of partial cuts;

�survival and growth of planted Pl generally sufficient to restock cleared sites without vegetation control; survival in partial-
cut sites likely reduced in shaded microsites;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration;
�Bl and Sxw growth on these sites generally slow; limited by frost, dryness, and nutrient deficiencies.
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SBSmc2 (Cariboo Forest Region) Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

04 P:Pl
Sxw

S:Bl

light deficits (vegetation overtop)
----                                 Pl
summer frost
Sxw                               ----
cold soils

low;  Mixed shrub - low forb

�shrub cover generally increases slightly and slowly following
canopy clearing.

�survival and growth of planted Pl and Sxw  generally adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and (for Pl in partial cuts) if planted in sunny / lightly shaded microsites; growth best on raised
microsites or exposed mineral soil;

�natural regeneration of Pl limited by thick soil organic layers; scarification generally necessary for restocking;
�frost damage to Sxw may be reduced by planting under partial canopy or nurse crop, or as part of Pl-dominated mixture;
�advance Sxw and Bl often of good form and vigour, and can contribute to restocking.

06 P:Pl
Sxw

S:Bl
D:Act

light deficits (vegetation overtop)
Pl, Act                           Pl, Act
cold soils
summer frost

medium; Mixed shrub - low forb

�shrub cover may increase significantly following canopy
clearing.

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock cleared and partial-cut sites if planted on
raised microsites or exposed mineral soil, if vegetation controlled at planting spot, and (for Pl in partial cuts) if planted in
sunny / lightly shaded microsites;

�natural regeneration of Pl limited by thick soil organic layers and inadequate cones;
�soils generally very susceptible to soil compaction and rutting when not frozen.
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SBSmc2 (Cariboo Forest Region) Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

08 P:Sxw
S:Bl

Pl

summer frost
Sxw, Bl                        Sxw, Bl
cold, wet soils
Sxw, Bl, Pl                   Sxw, Bl, Pl
light deficits (vegetation overtop)
Sxw, Bl, Pl                  Sxw, Bl, Pl

medium; Mixed shrub - moist shrub

�shrub cover may increase significantly and quickly following
canopy clearing.

�natural regeneration of Pl very limited by cold soils, thick soil organic layers, and lack of cones;
�survival and growth of planted Sxw and Pl adequate to restock cleared sites if planted on raised microsites or exposed
mineral soil, and only if vegetation controlled at planting spot; survival of planted Pl likely low in shaded microsites of
partial cuts;

�frost damage to Sxw and Bl may be somewhat reduced by planting on raised microsites or under partial canopy;
�trees with large, dense crowns exposed to winds by logging are generally very susceptible to windthrow.

11 P:Sxw
S:Bl

Pl
D:Act

cold, saturated soils
all species                   all species
summer frost
Sxw, Bl, Pl, Act          Sxw, Bl, Pl, Act
light deficits (vegetation overtop)
Pl, Act                         Sxw, Pl, Act

medium; Mixed shrub - wet forb

�shrub and herb cover increase limited by cold, wet soils; soil
disturbance may increase vegetation cover.

�low-productivity sites for timber, and difficult to restock after logging;
�survival and early growth of planted Sxw poor, except moderate on raised microsites;
�frost damage to Sxw may be slightly reduced by planting on raised microsites but benefits likely overwhelmed by cold air
accumulation if large upslope cold air source is present;

�soils very susceptible to rutting and compaction;
�trees with large, dense crowns exposed to winds by logging are generally very susceptible to windthrow.
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SBSmh Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system in the SBSmh is even-aged management
(clearcutting), and the regeneration method is nearly all artificial
(planting).  Most sites are planted with Fd or Sxw, although Pl has also
been successfully established on some sites.  Sites without vigorous
competing vegetation are typically planted without site preparation.
Where vigorous competing vegetation is present (mostly tall shrubs and
small deciduous trees), continuous scarification (planting trails) has been
used to control the vegetation prior to planting.  Currently, however,
competing vegetation is most often controlled by spot herbicide
application in which herbicides are applied around the planted tree as
necessary.  Broadcast burning has not been used in the SBSmh.

Principal Crop Tree Species are Fd and Sxw.  Although Pl is included in
the stocking standards only for site series /02, /03, and /06, Pl has been
successfully established on a wider range of sites including site series
/01, /04, and /05.  Since it does not occur naturally on these sites, it is
used with caution.  Deciduous tree species, especially Ep and Act, are
abundant, and are increasingly being commercially harvested.

Partial harvest systems experience is very limited.  On mule deer winter
ranges, partial harvesting systems in even-aged Fd stands have included
group selection (conversion to uneven-aged) systems with very small
(10�20 m wide) harvested groups and retention of scattered mature
trees.

Advance regeneration on mesic and near-mesic sites is predominantly
Fd and Sxw, with some Bl.  Most stems are of good form and vigour.  Bl
is  susceptible to timber value losses due to heart rot when mature,
although sound Bl trees >200 years old are not uncommon.

Principal Insect, Disease, and Abiotic Damage Concerns

Armillaria root disease results in growth losses and mortality of Fd
stems of a wide range of ages.
White pine weevil causes terminal leader dieback on many young Sxw
stems in some plantations.
Spruce beetle damage risks are high in areas of Sxw windthrow and poor
harvesting.
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Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger patch (generally
>60 m wide) group selection systems;

Canopy present for most stands refers to group selection systems with
small and moderate-size (generally 30�60 m wide) harvested groups.
Canopy present for Fd stands on steep south-facing slopes (/04 site
series) refers to a single tree or very small (two to few trees) group
selection system.  Canopy present for wet spruce stands (/08 and /09
site series) also refers to single tree or very small group selection
systems.
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SBSmh Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

01 P:Fd
Sxw

S:Bl
D:Act, At,

Ep

light deficits (vegetation overtop)
Fd, Sxw, Act,               Fd, Sxw, Act,
At, Ep                           At, Ep
summer frost (gentle slopes)
Fd                                  ----

high; Mixed hardwood - moist shrub
�overtopping vegetation is primarily hardwood tree species and
medium and tall shrubs;

�hardwoods frequently dominate the site following canopy
removal, especially on exposed mineral soil.

�survival and growth of planted Fd, Sxw, and Bl generally adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and (for Fd in partial cuts) if planted in sunny / lightly shaded microsites;

�growth of Fd greatest in full sunlight or very light shade;
�although Pl is rarely present naturally, survival and early growth of planted Pl on cleared sites has been moderate to high;
�natural regeneration ingress of Fd, Sxw, and Bl in partial cuts will follow canopy opening, especially on exposed mineral
soil and where abundance of shrubs and deciduous trees is low;

�deciduous tree species (Act, At, Ep) often establish and dominate cleared sites quickly following canopy removal;
�summer frost may reduce survival and early growth of Fd on level or gentle slopes in some years with late frosts;
�most Bl and Sxw is of good form and vigour and can contribute significantly to restocking;
�soils especially susceptible to compaction and rutting when moist.
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SBSmh Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

02 P:Fd
Pl

moisture deficits
Fd                                Fd
rooting restrictions (bedrock)
nutrient deficits

low; Dry shrub - falsebox

�these sites have low timber productivity; restocking success following logging limited by shallow, droughty soils;
�survival and growth of planted Fd likely poor due to moisture stress; most reliable regeneration option for Fd is release of
advance regeneration and ingress of natural regeneration under partial canopy of mature Fd;

�survival and growth of planted Pl likely moderate; Pl natural regeneration generally not an option due to lack of Pl cones;
�maintenance of soil organic layers and woody debris are important for long-term site productivity and natural regeneration.

03 P:Fd
Pl
Sxw

S:Bl
D:At, Ep

moisture deficits
Sxw, Bl, Ep                 Sxw, Bl, Ep
summer frost
Fd                                 Fd
light deficits (vegetation overtop)
----                                Pl, At, Ep
nutrient deficits

low; Dry shrub - pinegrass

�Pl natural regeneration generally adequate to restock cleared sites if sufficient numbers of cones present and well distributed,
and adequate seedbed present (exposed mineral soil or mixed mineral/organic materials); drag scarification may be required
for seedbed management; natural Pl regeneration ingress and growth likely reduced in shaded microsites of partial cuts;

�survival and growth of planted Pl moderate to high on cleared sites; survival generally low in shaded microsites of partial
cuts;

�survival and growth of planted Fd may be poor, due to summer frosts and dryness; likely improved under partial canopy;
�survival of planted Sxw and Bl likely high on cleared and partial-cut sites, but growth poor except in moist microsites;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBSmh Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

04 P:Fd
T:Bl

Sxw
D:At

Ep

moisture deficits
Fd, Bl, Sxw, At,           Fd, Sxw, Bl,
Ep                                 At, Ep
light deficits (vegetation overtop)
----                                At

medium; Mixed shrub - grass

�medium and tall shrubs abundant; expect small to moderate
increase in shrub cover following tree canopy clearing.

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd; growth of established individual stems generally greatest in full sunlight;

�survival and growth of planted Sxw and Bl likely poor except on moist microsites; survival may be best under partial canopy;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

05 P:Fd
Sxw

S:Bl
D:Act, At,

Ep

light deficits (vegetation overtop)
Fd, Sxw, Act,               Fd, Act, At, Ep
At, Ep
summer frost
Fd                                  ----

high; Mixed hardwood - moist shrub
�At, Act, and Ep typically dominate sites following canopy
removal, especially on exposed mineral soil.

�medium shrubs often abundant and may increase significantly
following tree canopy clearing.

�survival and early growth of planted Fd, Sxw, and Bl likely adequate to regenerate site if competing vegetation (primarily
hardwoods and dense medium-height shrubs) is reduced at planting spot;

�advance Bl and Sxw regeneration frequently abundant and often of good form and vigour; can contribute to restocking;
�survival and early growth of Bl may be limited by moose browse damage in local areas;
�natural regeneration ingress of Fd, Sxw, and Bl in partial cuts will follow canopy opening, especially on exposed mineral soil
and where abundance of shrubs and deciduous trees is low;

�summer frost may significantly reduce survival and early growth of Fd on gentle slopes in some years with late frosts.
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SBSmh Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

06 P:Fd
Sxw
Pl

S:Bl
D:Act, At,

Ep

light deficits (vegetation overtop)
Fd, Sxw, Pl, Act,        Fd, Sxw, Pl,
At, Ep                          Act, At, Ep
summer frost
Fd                                 ----

high; Mixed shrub - moist shrub
medium; Mixed hardwood - moist shrub

�shrub cover high in mature stands and often increases significantly
following tree canopy removal.

�survival and growth of planted Fd, Pl, and Sxw likely adequate to restock cleared sites if planted promptly and if competing
vegetation is controlled at planting spot; in partial cuts, survival of Pl and Fd will be reduced in heavily shaded microsites;

�frost damage to young Fd may be reduced by planting under partial canopy; growth of larger stems greatest in full sunlight;
�most advance Bl and Sxw regeneration is of good form and vigour, and may contribute significantly to restocking;
�natural regeneration ingress of Sxw and Pl will likely restock sites with low vegetation cover and mineral soil exposure near
mature stand edges and in partial cuts.

07 P:Fd
Sxw

S:Bl
D:Act

At
Ep

light deficits (vegetation overtop)
all species                    all species
summer frost (gentle slopes)
Fd                                ----
wet soils (toe slopes)
Fd                                Fd

most common: high; Mixed shrub - tall fern
less common: high;  Mixed hardwood - moist shrub
�dense cover of devil's club in mature stands is often quickly
replaced by an equally dense cover of moist-site shrubs and tall
forbs or hardwood tree species.

�survival and growth of planted Fd, Sxw, and Bl generally adequate to restock cleared and partial-cut sites if vegetation is
controlled at planting spot and large vigorous stock is planted promptly; growth of planted Fd likely reduced on toe slopes
and in heavily shaded microsites of partial cuts; on toe slopes, growth of all species likely improved on raised microsites;

�natural regeneration ingress of Fd, Sxw, and Bl will likely restock sites with low vegetation cover and mineral soil exposure
near mature stand edges and in partial cuts;

�frost damage to Fd may be somewhat reduced by planting on raised microsites and under partial canopy or nurse crop.
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SBSmh Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy  Canopy present

Vegetation potential and complex

08 P:Fd
Sxw

S:Bl
D:Act

At
Ep

light deficits (vegetation overtop)
Fd, Sxw, Bl, Act,       Fd, Sxw, Bl, Act,
At, Ep                        At, Ep
summer frost
Fd, Sxw, Bl               Fd
periodic flooding on some sites

common: high; Mixed shrub - tall fern
common: high; Mixed hardwood - moist shrub
less common: medium;  Fern - ostrich fern
�shrub cover often increases significantly following canopy
removal; hardwoods frequently dominate the site following
canopy removal, especially where mineral soil is exposed.

�same as /07 except:
�frost damage to Sxw and Bl will likely occur in some years, but generally not be severe.

09 P:Sxw
S:Bl
D:Act

cold, wet soils
Sxw, Bl, Act             Sxw, Bl, Act
summer frost
Sxw, Bl, Act             Sxw, Bl, Act
light deficits (vegetation overtop)
Act                            Sxw, Act

medium; Mixed shrub - wet forb

�shrub and herbaceous vegetation increases somewhat following
canopy clearing and soil disturbance but is limited by cold, wet
soils and thick forest floor.

�low-productivity sites for timber, and difficult to restock after logging;
�survival and early growth of planted Sxw generally poor, except moderate on raised microsites;
�frost damage to Sxw may be slightly reduced by planting on raised microsites but benefits likely overwhelmed by cold air
accumulation if large upslope cold air source is present;

�sites very susceptible to soil rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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SBSmw Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system in the SBSmw is even-aged management
(clearcutting), and the regeneration method is virtually all artificial
(planting).  Most sites are planted with Pl, Fd, or Sxw depending on site
series, previous stand composition, and other factors, and many sites are
planted directly without prior site preparation.  Plantation success
depends on planting promptly following logging.  Competing vegetation
is most often controlled by spot herbicide application following
planting, in which herbicide is applied around the planted tree as
necessary.  Some sites with vigorous competing vegetation prior to
planting have been scarified (planting trails) but this practice is not
common currently.  A variety of drip or cut and wipe herbicide applica-
tions has been used to control competing willows and decidous trees.
Broadcast burning is not widely used.

Partial harvest systems experience is virtually nonexistent.

Advance regeneration on mesic and near-mesic sites is predominantly Bl
and Sxw, with some Fd on drier sites.  Most stems are of good form and
vigour.  Bl is susceptible to timber value losses due to heart rot when
mature, although sound mature Bl are present.

Principal Insect, Disease, and Abiotic Damage Concerns

Armillaria root disease results in growth losses and mortality of Fd
stems of a wide range of ages.
White pine weevil causes terminal leader dieback on many young Sxw
stems in some plantations.
Spruce beetle is common in mature and old Sxw stands, and typically
increases following windthrow or logging damage to residual stems.
Two-year-cycle budworm can cause severe defoliation, especially on
regeneration in partially harvested stands.
Warren's root collar weevil and pine teminal weevil may cause moderate
to severe damage in Pl plantations, especially those with deep, moist
forest floor.  Damage is usually not widespread.
Mountain pine beetle is common, and frequently causes mortality in
pine stands.
Blister rusts and gall rusts are very common and can cause localized
severe damage to Pl plantations.
Tomentosus root rot causes mortality of patches of Sxw and Pl.
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Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger patch (generally
>60 m wide) group selection systems;

Canopy present for most stands refers to group selection systems with
small and moderate-size (generally 30�60 m wide) harvested groups.
Canopy present for Fd stands on steep south-facing slopes (/04 site
series) refers to a single tree or small group (generally a few trees)
selection system.  Canopy present for wet spruce stands (/09 and /10
site series) also refers to single tree or very small group selection.
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SBSmw Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

01 P:Fd
Pl
Sxw

S:Bl
D:Act

At
Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw, Act,         Fd, Pl, Sxw,
At, Ep                           Act, At, Ep
summer frost (gentle slopes)
Fd                                 Fd

common: medium to high; Mixed shrub - dry shrub
common: medium to high; Mixed hardwood - willow
�shrub and herbaceous cover often increases significantly
within 3�4 years following canopy opening and logging
disturbance;

�hardwoods readily establish naturally following canopy
removal and forest floor disturbance.

�survival and growth of planted Fd, Pl, Sxw, and Bl generally adequate to restock cleared sites if vegetation controlled at
planting spot; in partial cuts, survival and growth of Pl and Fd likely poor to moderate in tree-shaded microsites;

�natural regeneration ingress of Fd, Sxw, and Bl will follow canopy opening, especially on exposed mineral soil and where
abundance of shrubs and deciduous trees is low;

�Pl natural regeneration ingress generally not adequate to restock sites due to thick forest floor and dense vegetation;
�broadcast burning reduces vegetation competition for 3�4 years.

02 P:Fd
Pl

T:Bl
Sxw

D:At, Ep

moisture deficits
Sxw, Bl, At, Ep             Sxw, Bl, At, Ep
rooting restrictions (bedrock)
nutrient deficits

low; Ericaceous shrub - low shrub

�shrub and herbaceous cover relatively small and generally
develops slowly following logging.

�low productivity for trees, especially Sxw and Bl;
�survival and growth of planted Pl and Fd generally adequate to restock site if planted in pockets of deeper soils;
�Pl natural regeneration will generally restock cleared sites if sufficient cones present and well distributed; Fd natural
regeneration common on microsites with deeper soils under Fd partial canopy;

�planted Sxw and Bl may contribute to restocking of moist microsites;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBSmw Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

03 P:Fd
Pl

T:Bl
Sxw

D:At

moisture deficits
Bl, Sxw                        Bl, Sxw
summer frost
Fd, Sxw, Bl                 Fd, Sxw, Bl
light deficits (vegetation overtop)
----                               Fd, Pl, At
nutrient deficits

low to medium; Ericaceous shrub - low shrub

�vegetation development following logging and site preparation
limited by dry, nutrient-poor soils.

�survival and growth of planted Pl generally sufficient to restock sites without vegetation control;
�survival of planted Fd generally poor, due to summer frost; may be improved somewhat with high canopy retention;
�survival and growth of planted Sxw and Bl generally poor, due to moisture stress and summer frost;
�successful natural Pl regeneration generally requires scarification (logging or site preparation) to create suitable seedbed;
�summer frost injury to Sxw and Bl may be reduced by planting beneath a Pl partial canopy;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBSmw Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

04 P:Fd
Pl
Sxw

S:Bl
D:At

Ep

moisture deficits (south aspects)
Fd, Sxw, Bl, Ep            Fd, Sxw, Bl, Ep
moisture deficits (shallow soils on slope
crests and north aspects)
Sxw, Bl                       Sxw, Bl
light deficits
----                              Fd, Pl, At, Ep

low (S and W aspects) to medium (N and E aspects);  Dry
shrub - falsebox

�increase in vegetation following canopy opening relatively
small and slow due to dry soils;

�advance Bl regeneration often dense on cool aspects.

�growth of Sxw and Bl limited by moisture stress, especially on clearcut S- and W-facing slopes;
�survival and growth of planted Pl and Fd generally adequate to restock cleared or partial-cut sites without vegetation
control, except on some north aspects with dense Bl advance regeneration;

�Fd natural regeneration ingress generally common on exposed mineral soils under Fd partial canopy;
�Pl natural regeneration likely adequate to restock sites if sufficient cones present and well distributed on mineral soil.

05 P:Pl
Sxw

S:Bl
D:Act

summer frost
Sxw, Bl                       Sxw, Bl
cold, wet soils
all species                  all species
light deficits (vegetation overtop)
Pl, Sxw, Bl, Act           Pl, Sxw, Bl, Act

medium to high;  Mixed shrub - pink spirea

�high to very high cover of shrubs present prior to timber
harvesting increases following canopy opening.

�sites moderately difficult to reforest due to cold, moist to wet soils and very frequent summer frost;
�survival and growth of planted Pl generally adequate to restock cleared and partial-cut sites if vegetation controlled at
planting spot and if planted in sunny microsites; on wettest sites, successful restocking usually requires planting on raised
microsites;

�survival and growth of Sxw and Bl generally poor, but may be somewhat improved by planting on raised microsites;
�natural regeneration of all species poor, due to cold, wet soils, thick forest floors, and competing vegetation.
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SBSmw Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

06 P:Fd
Pl
Sxw

S:Bl
D:Act

light deficits (vegetation overtop)
Fd, Pl, Sxw, Bl,             Fd, Pl, Sxw, Bl,
Act                                 Act
summer frost (gentle slopes)
Fd                                   Fd

high; Mixed shrub - moist forb

�vegetation cover increases more quickly and abundantly
than in /01 site series following canopy opening and site
preparation.

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock cleared sites if vegetation controlled at
planting spot; in partial cuts, survival and growth of Pl likely poor to moderate in tree-shaded microsites;

�survival and growth of planted Fd generally poor on gentle slopes, but moderate on steeper slopes if vegetation is
controlled;

�natural regeneration ingress of Fd, Sxw, and Bl will occur near mature stand edges and in partial cuts after canopy
opening if vegetation cover is low and mineral soil is exposed.

07 P:Sxw
S:Bl

Pl

light deficits (vegetation overtop)
all species                      all species
summer frost
Sxw, Bl                          Sxw, Bl
cold, moist soils

high; Mixed shrub - moist shrub

�vigorous shrub layer usually present; shrub cover and
height usually increase following canopy opening.

�survival and growth of planted Sxw, Bl, and Pl generally adequate to restock cleared sites if vegetation controlled at
planting spot and if planted on exposed mineral soil or on raised microsites;

�in partial cuts, survival and growth of planted Pl likely poor to moderate in tree-shaded microsites;
�natural regeneration ingress of all species poor, due to cold soils and competing vegetation;
�frost damage to Sxw and Bl may be reduced by planting on raised microsites, under partial canopy, or as part of Pl-
dominated mixture, but benefits may be overwhelmed by cold air accumulation if large upslope cold air source is present;

�Bl advance regeneration >25 cm tall mostly of poor form and vigour.
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SBSmw Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

08 P:Sxw
Fd

S:Bl
Pl

D:Act
At
Ep

light deficits (vegetation overtop)
all species                   all species
summer frost (toe slopes)
Sxw, Fd, Bl                  Sxw, Fd, Bl
cold, wet soils
Fd, At                           Fd, At

high; Mixed shrub - tall fern

�shrub and herbaceous vegetation is vigorous; cover and height
of vegetation generally increases following canopy opening;
devil's club usually declines significantly following canopy
opening but other shrubs and some forbs, ferns, and grasses
increase.

�survival and growth of planted Sxw, Fd, Pl, and Bl generally adequate to restock cleared sites if vegetation is controlled at
planting spot and large vigorous stock is planted promptly; growth of planted Fd likely reduced on toe slopes; growth of
all species on toe slopes likely improved on raised microsites;

�survival and growth of planted Pl poor, and of Fd poor to moderate, on shaded microsites of partial cuts (with control of
shrub and herbaceous vegetation); Sxw and Bl most suitable for shaded microsites;

�natural regeneration ingress of Fd, Sxw, and Bl will likely restock sites with low vegetation cover and mineral soil
exposure near mature stand edges and in partial cuts;

�frost damage to Sxw, Fd, and Bl may be somewhat reduced by planting on raised microsites or under partial canopy.
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SBSmw Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

09 P:Sxw
S:Bl

Pl
D:Act

summer frost
Sxw, Bl, Pl, Act           Sxw, Bl, Pl, Act
cold, wet soils
all species                    all species
light deficits (vegetation overtop)
Sxw, Pl, Act                 Sxw, Pl, Act

medium; Mixed shrub - wet forb

�small patches of Wet alder - fern vegetation is often present;
�vegetation development limited by cold, wet soils and thick
soil organic layers.

�low-productivity sites for timber, and difficult to restock after logging;
�survival and early growth of planted Sxw, Bl, and Pl generally poor, except moderate on raised microsites;
�Pl is not common on these sites; Pl growth to maturity not well adapted to sites with near-surface water table;
�frost damage to Sxw may be slightly reduced by planting on raised microsites, but benefits likely overwhelmed by cold air
accumulation if large upslope cold air source is present;

�sites very susceptible to soil rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.

10 P:Pl
Sxw

T:Sb

summer frost
Pl, Sxw                         Pl, Sxw
cold, wet soils
Pl, Sxw, Sb                  Pl, Sxw, Sb

medium;  Mixed shrub - sphagnum

�vegetation development limited by cold, wet soils and thick
soil organic layers.

�comments under /09 above generally apply;
�growth of Sb slow, and value for timber production very low.
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SBSwk1 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system in the SBSwk1 is even-aged manage-
ment (clearcutting), and the regeneration method is virtually all artificial
(planting).  Most sites are planted with Pl, Sxw, or Pl/Sxw mixtures.
Mixing Sxw with Pl reduces the risk of white pine weevil damage and
frost injury to Sxw.  Some sites have been broadcast burned prior to
planting, but mesic and drier sites are often planted without site
preparation as long as they can be planted promptly following logging.
Competing vegetation may be controlled as necessary by spot herbicide
application around the planted tree.  Some sites with vigorous competing
vegetation prior to planting have been scarified (planting trails) but this
practice is not common currently.  Wet sites are usually planted with
Sxw, often on artificially created mounds.

Principal crop tree species are Sxw and Pl.  Fd occurs locally on steep
south-facing slopes, but is common only near the SBSmw boundary.

Partial harvest system experience is virtually nonexistent.

Advance regeneration on mesic and near-mesic sites is predominantly Bl
and Sxw.  Most Sxw stems and many of the younger Bl stems are of
good form and vigour.

Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost may reduce growth and result in mortality of Sxw stems,
especially on gentle lower slopes and depressions.
White pine weevil has caused terminal leader dieback in some Sxw
plantations.
Black army cutworm defoliates young Sxw and Pl seedlings, usually
only for one season, on some recently burned sites.
Tomentosus root rot, laminated root rot, and Armillaria root disease
reduce growth and result in mortality of young or immature Pl and Sxw.
Damage may be increased by partial harvesting.
Spruce beetle damage risk is high, especially in valley bottoms and in the
vicinity of windthrow and poor logging.
Two-year-cycle budworm can cause severe defoliation, especially on
regeneration in partially harvested stands.
Blister rusts and gall rusts are common and can cause localized severe
damage to regenerating Pl stands.
Douglas-fir beetle causes localized spot mortality of Fd stems.
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Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger patch (generally
>60 m wide) group selection systems;

Canopy present for most stands refers to group selection systems with
small to moderate-size (generally 30�60 m wide) harvested groups.
Canopy present for wet spruce stands (/09 and /11 site series) refers to
single tree or very small (two to few trees) group selection.
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SBSwk1 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy  Canopy present

Vegetation potential and complex

01 P:Fd (near
SBSmw)
Pl
Sxw

S:Bl
D:Act

summer frost
Fd                               Fd
light deficits (vegetation overtop)
Fd, Pl, Sxw, Act       Fd, Pl, Sxw, Act
snowpress

medium (S and W aspects) to high (N and E aspects);  Mixed
shrub - moist forb

�shrub cover often increases significantly 3�4 years following
logging; burning reduces shrubs, but herbaceous cover usually
well developed within 3�4 years, especially on N aspects, after
broadcast burning.

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock clearcut sites if vegetation controlled at
planting spot; in partial cuts, survival and growth of Pl likely poor in tree-shaded microsites;

�survival and growth of planted Fd generally poor, except on steeper slopes in western portions of SBSwk1, near the
SBSmw;

�prompt planting following harvesting / site preparation will improve restocking success;
�Pl natural regeneration ingress rates poor due to thick forest floor, dense shrub and herb vegetation, and cool temperatures;
�natural regeneration ingress of Sxw and Bl will likely restock sites with low vegetation cover and exposed mineral soil near
mature stand edges and in partial cuts;

�broadcast burning reduces above-ground vegetation for 3�4 years, depending on intensity of burn and slope aspect;
�snowpress damage greatest where tall herbaceous vegetation is abundant;
�advance Bl <25 cm tall is generally of good form and vigour, and its growth releases following canopy opening.
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SBSwk1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

02 P:Fd (near
SBSmw)
Pl

T:Bl
Sxw

moisture deficits
Sxw, Bl                         Sxw, Bl
light deficits
----                                 Pl
rooting restrictions (bedrock)
nutrient deficits

low to medium; Ericaceous shrub - low shrub

�shrub and herbaceous cover generally develops slowly
following logging and is less vigorous than in /01 site series.

�survival and growth of planted Pl generally adequate to restock cleared sites if planted in microsites with relatively deep
soil;

�survival and growth of planted Sxw and Bl generally poor to moderate due to moisture stress; best in deeper soil;
�Pl natural regeneration generally adequate to restock cleared and partial-cut sites if sufficient numbers of cones present and
well distributed; scarification generally not required but may increase ingress rate; establishment and growth likely poor in
tree-shaded microsites of partial cuts;

�Fd natural regeneration generally adequate to restock sites on deeper soil microsites under partial Fd canopy;
�maintenance of soil organic layers and woody debris important for long-term nutrient availability and natural regeneration.
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SBSwk1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

03 P:Fd (near
SBSmw)
Pl

T:Bl
Sxw

moisture deficits
Bl, Sxw                         Bl, Sxw
summer frost (terraces)
Fd, Sxw, Bl                  Fd, Sxw, Bl
nutrient deficits (sand soils)
Fd                                 Fd
light deficits
----                                 Pl, Fd

medium; Ericaceous shrub - low shrub

�vegetation development following logging and site
preparation limited by dry, nutrient-poor soils.

�survival and early growth of planted Pl usually adequate to restock site without vegetation control; in partial cuts, survival
and growth likely poor in tree-shaded microsites;

�survival and growth of planted Sxw and Bl generally poor to moderate due to moisture stress; may be somewhat improved
under partial canopy and by mineral soil exposure;

�Pl natural regeneration ingress is very limited by deep soil organic layers; scarification generally required;
�advance Bl <25 cm tall is generally of good form and vigour, and growth releases following canopy opening;
�maintenance of soil organic layers and woody debris important for long-term nutrient availability and natural regeneration.
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SBSwk1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

04 P:Fd
Pl
Sxw

S:Bl
D:At, Ep

moisture deficits
Sxw, Bl, Ep                   Sxw, Bl, Ep
light deficits
----                                 Pl, At, Ep

medium; Mixed shrub - dry shrub

�increase in vegetation following tree canopy removal relatively
small and slow due to dry soils.

�Fd more common on these than on other sites of SBSwk1, but occurs mostly near SBSmw boundary;
�survival of planted Pl and Fd generally moderate to high on cleared sites without vegetation control, but poor in tree-shaded
microsites of partial cuts; Fd survival may be poor on all sites at higher elevations;

�Pl natural regeneration generally adequate to restock cleared sites if sufficient numbers of cones present and well distributed
on exposed mineral soil or mixed mineral/organic materials; scarification may be required on some sites;

�survival of planted Sxw and Bl moderate to high without vegetation control, but growth slow due to moisture stress;
�Fd natural regeneration ingress generally adequate to restock sites with partial Fd canopy.

05 P:Pl
Sxw

S:Bl

light deficits (vegetation overtop)
Pl                                   Pl
moisture deficits
Sxw, Bl                         ----

medium;  Mixed shrub - dry shrub

�shrub and herbaceous vegetation development following canopy
clearing less vigorous and slower than in /01 site series.

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock cleared sites if vegetation controlled at planting
spot; in partial cuts, Pl survival likely poor in tree-shaded microsites;

�Pl natural regeneration limited by thick soil organic layers; scarification generally required;
�Sxw and Bl natural regeneration will generally establish near mature stand edges, and in partial cuts where vegetation cover is
low and mineral soil is exposed;

�advance Sxw and Bl regeneration <25 cm tall is often of good form and vigour; growth releases following canopy opening.
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SBSwk1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

06 P:Pl
Sxw

S:Bl
D:Act

summer frost
Sxw, Bl                        Sxw, Bl
cold, moist soils
Pl, Sxw, Bl                  Pl, Sxw, Bl
light deficits (vegetation overtop)
all species                   all species

medium to high; Mixed shrub - pink spirea

�cover of shrubs typically increases following canopy opening;
�shrub cover variable, greatest on wettest sites.

�sites difficult to restock due to cold, moist soils and frequent summer frost;
�survival and growth of planted Sxw and Bl generally poor, due to severe frost and cold soils; may be somewhat improved on
raised microsites where vegetation cover is reduced and soils are warmed;

�planted Pl survival likely moderate on raised microsites where vegetation is controlled;
�soils very susceptible to compaction and rutting.

07 P:Pl
Sxw

S:Bl
D:Act

At
Ep

light deficits (vegetation overtop)
all species                   all species
summer frost (gentle slopes)
Sxw, Bl, Ep                 Sxw, Bl, Ep
cold, wet soils
Pl, Sxw, At, Ep               Pl, Sxw, At, Ep

high; Mixed shrub - moist shrub

�vigorous and nearly continuous cover of shrubs usually present in
mature stands; cover and height usually increase following canopy
opening; if dominant shrubs controlled, they are often quickly
replaced by other species.

�survival and growth of planted Pl, Sxw, and Bl generally adequate to restock cleared sites if planted on raised microsites and
if vegetation is controlled at planting spot; Pl survival likely poor in partial cuts;

�Sxw and Bl natural regeneration may partially restock site, but full stocking not reliable due to frost and competing
vegetation;

�Bl advance regeneration <25 cm tall and most Sxw is of good form and vigour, and releases following canopy opening;
�frost damage to Sxw and Bl may be somewhat reduced by planting on raised microsites and under partial canopy;
�At and Ep best adapted to climates near SBSmw boundary.
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SBSwk1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

08 P:Sxw
S:Bl

Pl
D:Act

At
Ep

light deficits (vegetation overtop)
all species                    all species
summer frost (gentle slopes)
Sxw, Bl                         ----

high; Mixed shrub - tall fern
�vigorous shrub and herbaceous vegetation; cover and height of
vegetation generally increases following canopy opening;
devil's club generally declines following canopy opening but
other shrubs and some forbs increase; lady fern is
characteristic.

�survival and growth of planted Sxw and Bl is generally high on cleared sites if shrub and herb vegetation is controlled;
�in partial cuts, survival of planted Pl poor to moderate, and of Sxw and Bl moderate to high, if shrubs and herbs controlled;
�natural regeneration ingress of all species generally poor, due to competing shrub and herbaceous vegetation;
�soils are very susceptible to compaction and rutting when not frozen.

09 P:Sxw
S:Bl

Pl
D:Act

summer frost
Sxw, Bl, Pl, Act           Sxw, Bl, Pl, Act
cold, wet soils
all species                      all species
light deficits (vegetation overtop)
Sxw, Pl, Act                  Sxw, Pl, Act

medium; Mixed shrub - wet forb

�vegetation development limited by cold, wet soils and thick soil
organic layers.

�low-productivity sites for timber, and difficult to restock after logging;
�survival and early growth of planted Sxw generally poor, except moderate on raised microsites;
�Pl is not common on these sites; Pl growth to maturity not well adapted to sites with near-surface water table;
�frost damage to Sxw may be slightly reduced by planting on raised microsites, but benefits likely overwhelmed by cold air
accumulation if large upslope cold air source is present;

�sites very susceptible to soil rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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SBSwk1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

11 P:Pl
Sxw

T:Sb

summer frost
Sxw, Pl                          Sxw, Pl
cold, wet soils
Sxw, Pl, Sb                   Sxw, Pl, Sb

medium; Mixed shrub - sphagnum

�vegetation development limited by cold, wet organic soils.

�very low productivity sites for timber, and very difficult to restock after logging;
�survival and early growth of planted Sxw generally poor, except moderate on raised microsites;
�Pl is not common on these sites; Pl growth to maturity not well adapted to sites with near-surface water table;
�Sb growth very slow, and value for timber very low;
�frost damage to Sxw may be slightly reduced by planting on raised microsites, but benefits likely overwhelmed by cold air
accumulation if large upslope cold air source is present;

�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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