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SBSdw1
SUB-BOREAL SPRUCE
DRY WARM SUBZONE
HORSEFLY VARIANT

The SBSdw1 extends across the Cariboo Forest Region as a diagonal band
from the Lac des Roches area in the southeastern corner of the Region to the
confluence of the Blackwater and Fraser rivers in the north-central portion
of the Region.  It extends for a short distance into both the Kamloops and
Prince George forest regions.  The SBSdw1 landscape is a gently rolling
plateau at elevations from about 750 to 1250 m.

Distinguishing Adjacent Units from the SBSdw1

The SBSdw2 occurs at similar elevations and on similar terrain west of the
SBSdw1 where precipitation amounts are slightly less.  The SBPSmk
occurs at similar elevations but on gentler, lower-relief terrain with poor
cold air drainage, west of the SBSdw1.  It also borders the upper elevations
of the SBSdw1 near the northern limits of the SBSdw1.  The ICHmk3
occurs at similar elevations and on similar terrain east of the SBSdw1 where
precipitation is higher due to closer proximity to the Quesnel Highland and
Cariboo Mountains.  The ICHdk occurs at similar elevations near Canim
Lake at the south end of the Quesnel Highland where precipitation is greater
than in the SBSdw1 but less than in the ICHmk3.  The SBSmw occurs at
similar elevations east of the SBSdw1 in northern parts of the Region where
precipitation is increased by proximity to the Quesnel Highland but where
temperatures are cooler than in the ICH.  The SBSmh borders low
elevations of the SBSdw1 in the valleys of the Fraser and Quesnel rivers.
The IDFmw2 is a very small unit that borders the SBSdw1 at low eleva-
tions in the Canim Lake valley.  The SBSmc1 borders upper elevations of
the SBSdw1 throughout most of its distribution east of the Fraser River.

In the SBSdw2, zonal sites have:
� little or no falsebox or subalpine fir;
� less diverse shrub layer;
� more abundant pinegrass and occasional kinnikinnick.

In the SBPSmk, zonal sites have:
� kinnikinnick;
� no thimbleberry, wild sarsaparilla, trailing raspberry, falsebox, or

highbush-cranberry;
� little or no subalpine fir or cat�s-tail moss.
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In the ICHmk3 and ICHdk, zonal sites have:
� western redcedar in regeneration layers;
� three-leaved foamflower, rosy twistedstalk, and five-leaved bramble;
� little or no pinegrass.

In the SBSmw, zonal sites have:
� rosy twistedstalk and one-leaved foamflower;
� occasional five-leaved bramble;
� no pinegrass or blue wildrye.

In the SBSmh, zonal sites have:
� beaked hazelnut;
� no pinegrass or black huckleberry;
� little or no lodgepole pine.

In the IDFmw2, zonal sites have:
� Douglas-fir as the climax tree species;
� western redcedar in regeneration layers or subcanopy of mature stands.

In  the SBSmc1, zonal sites have:
� occasional five-leaved bramble;
� subalpine fir common in canopy;
� little or no saskatoon, falsebox, prince�s pine, or wild sarsaparilla.

Site Units of the SBSdw1

Zonal Site Series  01 SxwFd - Pinegrass Site Series dominates the
SBSdw1 landscape, occurring on most gentle to moderately steep slopes
from upper to lower slope position.  Soils are developed primarily in loamy
morainal deposits and are primarily Brunisolic Gray Luvisols.  The canopy
of the climax forest is dominated by hybrid white spruce, together with a
significant component of Douglas-fir.  However, due to a history of
frequent wildfires, most natural stands are less than 150 years old and
dominated by Douglas-fir or lodgepole pine.  In contrast to the IDF, the
Douglas-fir stands are generally even-aged and single-storied.  Hybrid white
spruce and subalpine fir are principal species in the understory.  The
undergrowth is characterized by a relatively large number of shrub and
herbaceous species and nearly complete vegetation cover.  Principal shrub
species include thimbleberry, black huckleberry, highbush-cranberry, Sitka
alder, and prickly rose.  Pinegrass, rough-leaved ricegrass, sarsaparilla,
bunchberry, and twinflower dominate the herb layer, while the nearly
continuous moss layer is dominated by red-stemmed feathermoss, knight�s
plume, and electrified cat�s-tail moss.



6�34 - 4

SITE UNITS

Drier Sites  Sites drier than those of the zonal site series occur primarily
on steep slopes and on local ridge crests and bedrock outcrops.  They
account for a small proportion of the landscape.  Compared to the /01
site series, the vegetation has more kinnikinnick and less frequent wild
sarsaparilla, queen�s cup, and trailing raspberry.

02 FdPl - Cladonia Site Series occurs on hilltops and ridge crests
where bedrock is near (<50 cm) the surface.  It occupies a small
proportion of the landscape.  The forest canopy is relatively open and
dominated by slow-growing Douglas-fir or lodgepole pine.  Several
dry-forest shrub species are present including saskatoon, birch-leaved
spirea, and soopolallie.  Herbaceous species cover is relatively sparse
overall and patchy.  Moss cover is also patchy and incomplete.
Abundant soil lichens distinguish the vegetation of this site series.

03 Fd - Saskatoon - Pinegrass Site Series occurs on steep (>30%)
south- or west-facing slopes at mid to upper slope positions.  It
includes the warmest forested sites of the SBSdw1.  The mature forest
canopy is most often relatively open and dominated by Douglas-fir or
occasionally lodgepole pine.  It may be single-storied or multi-storied.
Several stands have large dominant and codominant Douglas-fir trees
and smaller Douglas-fir stems in a wide range of sizes.  Low shrubs,
especially saskatoon, prickly rose, birch-leaved spirea, and soopolallie,
are moderately abundant.  A moderate cover of pinegrass, together with
twinflower and some rough-leaved ricegrass, dominates the herbaceous
layer.  Moss cover is patchy.  The undergrowth is distinguished from
the /06 by relatively abundant saskatoon but sparse thimbleberry.

04 Pl - Pinegrass - Feathermoss Site Series occurs primarily on
sandy glaciofluvial soils, especially level terraces.  It also occurs on
some dry ridge crests with loamy soils.  The forest canopy is domi-
nated by lodgepole pine, usually with a minor component of hybrid
white spruce or Douglas-fir.  Tree regeneration is usually sparse.  The
undergrowth is distinguished by abundant velvet-leaved blueberry or
kinnikinnick.  Other common shrubs are soopolallie, saskatoon, and
birch-leaved spirea.  Pinegrass is usually abundant, and dominates the
herb layer.  Moss cover is well developed and dominated by red-
stemmed feathermoss and wavy-leaved moss.

05 SxwFd - Ricegrass Site Series occurs on steep north- or east-facing
slopes.  These are relatively dry but cool sites.  The mature forest
canopy is more closed than that of other dry sites and is typically
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dominated by even-sized Douglas-fir with a variable component of
lodgepole pine and hybrid white spruce.  The undergrowth is distin-
guished by a relatively sparse cover of vascular plants but a well-
developed, carpet-like moss layer.  Principal moss species are red-
stemmed feathermoss, knight�s plume, and step moss.  A sparse cover
of several shrub and herbaceous species is present.

Wetter Sites  Wetter sites are small but common, occurring at the base of
slopes, on localized seepage areas, and in riparian habitats at the edge of
wetlands and streams.  Most often dominated by hybrid white spruce,
they frequently contain subalpine fir and are distinguished by the
presence of oak fern, palmate coltsfoot, common mitrewort, or black
twinberry.

06 SxwFd - Thimbleberry Site Series is relatively uncommon,
occurring primarily on small moist sites near the base of south- or
west-facing slopes.  These are warm, moist sites distinguished by very
abundant and vigorous thimbleberry as well as the presence of black
gooseberry, black twinberry, and red-osier dogwood.  Several moist-site
herbaceous species are also present.  The forest canopy is usually
dominated by Douglas-fir with minor spruce and paper birch.

07 Sxw - Twinberry - Coltsfoot Site Series occurs on moist sites with
intermittent to persistent seepage and morainal soils.  They are
relatively common at the base of slopes, on seepage areas, and on
moist, low-lying flats.  Soils are often mottled, indicating temporary
water saturation.  The forest canopy is moderately closed, and
dominated by hybrid white spruce or, less commonly, by Douglas-fir.
The undergrowth has moderately high covers of  shrubs (especially
black twinberry, prickly rose, and common snowberry) and herbaceous
species.  These sites are distinguished from drier sites by abundant
palmate-leaved coltsfoot and leafy mosses, and sparse pinegrass.  They
are distinguished from /08 sites by little or no oak fern.

08 Sxw - Twinberry - Oak fern Site Series is similar to the /07 Site
Series but typically occurs on finer-textured soils developed primarily
in lacustrine or alluvial deposits.  It is common in streamside riparian
habitats.  The vegetation is distinguished from the /07 unit by the
presence of oak fern, greater cover of black twinberry, absence of
pinegrass, and smaller cover of shrub species other than black twin-
berry and prickly rose.  Hybrid white spruce is the principal species of
the forest canopy and understory.  Douglas-fir is uncommon.
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09 Sxw - Horsetail - Glow moss Site Series includes wet forested
depressions and level areas with a near-surface (<50 cm) water table.
The soil surface is usually hummocky.  The forest canopy is dominated
by hybrid white spruce, which is usually widely spaced.  Trees and
natural regeneration typically occur on raised microsites.  The under-
growth is distinguished by abundant common horsetail and soft-leaved
sedge.  Shrubs, especially black twinberry and red-osier dogwood, form
a relatively well-developed shrub layer rooted primarily on raised
microsites.  Wetter soils between the raised microsites support mostly
wet-site forbs and graminoids.

Non-forested Sites  The natural landscape of the SBSdw1 is mostly
forested.  Several small wetlands are present, but cover a relatively small
proportion of the landscape.  These wetlands are primarily fens,
marshes, and swamps.  Grasslands are very uncommon and when present
are small.  They occur primarily on dry, steep, south or west aspects.

Key to Site Units of the SBSdw1

1a. Soils shallow (<50 cm) to bedrock, bedrock outcrops often present;
slope position crest or upper; moisture regime very xeric to subxeric.

SBSdw1/02  FdPl - Cladonia

1b. Soils deeper, bedrock outcrops absent; slope position generally not
crest except on subdued hills; moisture regime subxeric or wetter.

2a. Slope gradient >30%.

3a. Slope aspect SE, S, SW, or W; carpet-like moss cover not
present.

4a. Moisture regime subxeric or submesic, no evidence of
significant seepage input; moisture-shedding sites; black
gooseberry, red-osier dogwood, black twinberry, and
bunchberry usually absent.

SBSdw1/03  Fd - Saskatoon - Pinegrass

4b. Moisture regime mesic or subhygric; evidence of
intermittent seepage may be present; moisture-receiving
sites; black gooseberry, red-osier dogwood, and black
twinberry usually present; bunchberry abundant.

SBSdw1/06  SxwFd - Thimbleberry
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3b. Slope aspect NW, N, NE, or E; nearly continuous carpet-like
moss layer present.

SBSdw1/05  SxwFd - Ricegrass

2b. Slope gradient 30% or less.

5a. Moisture regime submesic or mesic; slope position upper to
lower; seepage inputs intermittent; oak fern, black goose-
berry, leafy mosses, and common horsetail absent or
incidental (<1% cover).

6a. Soil texture sand or loamy sand; parent materials usually
fluvial; velvet-leaved blueberry or kinnikinnick abundant.

SBSdw1/04  Pl - Pinegrass - Feathermoss

6b. Soil texture loamy, silty, or clayey; parent materials
usually morainal; velvet-leaved blueberry and
kinnikinnick absent or incidental (<1% cover).

SBSdw1/01  SxwFd - Pinegrass

5b. Moisture regime subhygric to subhydric; slope position
lower, toe, depression, or level; evidence of persistent
seepage water or water table within 1 m of surface; oak fern,
black gooseberry, leafy mosses, or common horsetail cover
>1%.

7a. Common horsetail cover >5%; persistent seepage water
flow or water table within 30 cm of surface.

SBSdw1/09  Sxw - Horsetail - Glow moss

7b. Common horsetail absent or incidental; no evidence of
persistent seepage or water table within 30 cm of surface.

8a. Oak fern cover >5%; soil parent materials usually
fluvial or lacustrine.

SBSdw1/08  Sxw - Twinberry - Oak fern

8b. Oak fern absent or scarce; soil parent materials
usually morainal.

SBSdw1/07  Sxw - Twinberry - Coltsfoot
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Site Features of SBSdw1 Site Series
Site Series 01 02 03 04 05

Key Features zonal and other
gently to moderately
sloping sites with
mesic or near-mesic
moisture regime

hill crests and ridge
tops with shallow
(< 50 cm) soils over
bedrock

middle and upper
slope positions on
steep (> 30%) S- and
W-facing slopes;
loamy soils

gently sloping to level
sites with sandy soils;
also some dry upper
slopes and crests with
deep soils; mostly
fluvial terraces

steep (> 30%) N-
and E-facing
slopes with loamy
soils

Soil Moisture /
Nutrient
Regimes

submesic, mesic /
poor - rich

xeric / poor - rich subxeric, submesic /
poor - rich

submesic / very poor
- medium

submesic / poor -
rich

Slope Position upper - lower crest (upper) mid, upper level (upper, crest) upper, mid
Aspect all all SE, S, SW, W all NW, N, NE, E
Slope Grade
 (%)

0 - 30 0 - 10 (30) > 30 < 10 30 - 70;
mostly > 40

Soil Texture gravelly loamy gravelly loamy gravelly loamy sand, gravelly loamy gravelly loamy
Humus Form
and Thickness
(cm)

Hemimor,
Mormoder
3 - 7

Xeromor
(Hemimor)
1 - 4

Xeromor,
Hemimor
2 - 6

Hemimor
3 - 7

Hemimor,
Mormoder
2 - 6

Occurrence /
Size /
Distribution

predominant / large /
wide

common / small /
wide

common / moderate /
wide

uncommon /
moderate / wide

common /
moderate / wide
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Site Features of SBSdw1 Site Series (continued)
      Site Series 06 07 08 09
Key Features moist sites near base of

S- and W-facing slopes;
also on some moist level
to gentle slopes with
intermittent seepage

moist lower and toe
slope positions with
gravelly morainal soils;
seldom adjacent to
streams

moist lower and toe
slope positions mostly
on alluvial or
lacustrine soils; often
adjacent to streams

wet toe slope positions and
depressions with near-
surface (< 50 cm) water
table

Soil Moisture /
Nutrient Regimes

mesic, subhygric /
medium, rich

subhygric / poor - rich subhygric / rich, very
rich

hygric (subhydric) / poor -
rich

Slope Position lower (toe) lower (middle, toe) lower, toe, level toe, depression
Aspect all, primarily S or W all all N/A
Slope Grade
 (%)

(5 - 19) 20 - 50 < 15 < 5 < 5

Soil Texture loamy gravelly loamy loamy, silty loamy, silty, organic
Humus Form and
Thickness (cm)

Mormoder, Hemimor
4 - 7

Mormoder
3 - 9

Mormoder
7 - 20

Hydromoder, Hydromor
5 - 40

Occurrence /
Size / Distribution

uncommon /
small / wide

common /
small / wide

uncommon /
small / wide

common /
small / wide
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Site  Unit
  Pinus contorta

  Pseudotsuga menziesii
  Populus tremuloides

  Picea engelmannii x glauca
  Betula papyrifera
  Abies lasiocarpa

  Vaccinium membranaceum
  Vaccinium myrtilloides
  Pachistima myrsinites

  Shepherdia canadensis
  Rosa acicularis

  Amelanchier alnifolia
  Symphoricarpos albus

  Rubus parviflorus
  Cornus stolonifera

  Lonicera involucrata
  Arctostaphylos uva-ursi

  Lycopodium complanatum
  Calamagrostis rubescens

  Linnaea borealis
  Oryzopsis asperifolia

  Cornus canadensis
  Aralia nudicaulis
  Rubus pubescens

  Clintonia uniflora
  Mitella nuda

  Petasites palmatus
  Gymnocarpium dryopteris

  Equisetum arvense
  Geum rivale

  Carex disperma
  Peltigera malacea
  Polytrichum spp.

  Cladina spp.
  Cladonia spp.

  Pleurozium schreberi
  Ptilium crista-castrensis

  Rhytidiadelphus triquetrus
  Hylocomium splendens

  Mnium spp.
.

lodgepole pine
Douglas-fir
trembling aspen
hybrid white spruce
paper birch
subalpine fir
black huckleberry
velvet-leaved blueberry
falsebox
soopolallie
prickly rose
saskatoon
common snowberry
thimbleberry
red-osier dogwood
black twinberry
kinnikinnick
ground-cedar
pinegrass
twinflower
rough-leaved ricegrass
bunchberry
wild sarsaparilla
trailing raspberry
queen's cup
common mitrewort
palmate coltsfoot
oak fern
common horsetail
water avens
soft-leaved sedge
apple pelt
haircap mosses
reindeer lichens
cladonia lichens
red-stemmed feathermoss
knight's plume
electrified cat's-tail moss
step moss
leafy mosses

Tree
Layer

Shrub
Layer

Herb
Layer

Moss
Layer

SBSdw1 Vegetation Tablea

02
5

4

3

2

1

2

3

1

2

3

3

3

3

4

2

03
1

5

3

3

3

3

3

1

4

3

3

1

1

2

5

1

2

04
5

1

1

1

5

4

4

3

3

3

3

5

4

3

4

1

1

5

1

05
4

5

2

3

1

2

2

1

1

3

2

1

2

3

5

5

3

4

01
4

5

1

4

1

3

3

1

3

3

1

4

1

2

3

3

2

4

4

2

3

1

5

4

3

1

06

5

1

1

2

3

2

3

5

2

1

3

3

3

5

4

3

1

1

1

4

3

4

3

1

07
3

1

3

5

1

1

3

3

3

3

1

1

3

1

3

3

4

3

3

2

2

3

5

4

4

1

3

08

5

4

3

1

1

1

1

4

2

4

1

2

2

2

5

1

4

4

4

1

4

09

5

1

3

1

3

4

3

3

3

3

3

2

1

5

3

4

4

3

4

3

4

a
 Species abundance:  1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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SBSdw2
SUB-BOREAL SPRUCE
DRY WARM SUBZONE

BLACKWATER VARIANT

The SBSdw2 is a narrow diagonal band along the west side of the
SBSdw1 in the central and northern portions of the Cariboo Forest
Region.  It does not extend as far south as the SBSdw1 but occurs
further northward into the Prince George Forest Region.  The SBSdw2
landscape is a gently rolling plateau with elevations ranging primarily
from 750 to 1200 m.

Distinguishing Adjacent Units from the SBSdw2

The SBSdw1 occurs at similar elevations east of the SBSdw2 where the
climate is slightly wetter and warmer.  It also borders the lower eleva-
tions of the SBSdw2 in the Fraser and Blackwater river valleys.  The
IDFdk3 occurs at similar elevations on the plateau south and west of the
SBSdw2 where precipitation is less.  The SBPSmk occurs at similar
elevations southeast of the SBSdw2 on the low-relief plateau where cold
air drainage is less well developed.  It also occurs at higher elevations on
the low hills west of the SBSdw2 in the north-central part of the Region.
The SBPSdc occurs northwest of the SBSdw2 in the Nazko�Euchiniko
area where cold air drainage is poor.  The SBSmc1 borders the upper
elevations of the SBSdw1 east of the Fraser River, while the SBSmc2
occurs at higher elevations west of the Fraser River.  The SBSmh occurs
below the SBSdw2 in the Fraser River valley, north of about Alexandria,
while the IDFxm occurs below the SBSdw2 in the Fraser River valley
south of Alexandria.

In the SBSdw1, zonal sites have:
� falsebox;
� common subalpine fir, especially in regeneration layers;
� more diverse and higher cover of low shrubs;
� less pinegrass and no kinnikinnick.

In the IDFdk3, zonal sites have:
� climax forest dominated by Douglas-fir with little or no spruce
  (scattered spruce occasionally present near SBS boundary);
� very common kinnikinnick;
� no bunchberry or black twinberry, and little or no knight�s plume moss.
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In the SBPSmk and SBPSdc, zonal sites have:
� very common kinnikinnick;
� no thimbleberry, wild sarsaparilla, trailing raspberry, or highbush-
  cranberry;
� little or no electrified cat�s-tail moss.

In the SBSmc1 and SBSmc2, zonal sites have:
� rosy twistedstalk and one-leaved foamflower;
� occasional five-leaved bramble;
� common subalpine fir in forest canopy;
� little or no saskatoon, prince�s pine, or wild sarsaparilla.

In the SBSmh, zonal sites have:
� beaked hazelnut;
� no pinegrass or black huckleberry;
� little or no lodgepole pine.

In the IDFxm, zonal sites have:
� Douglas-fir as climax tree species;
� no lodgepole pine, bunchberry, wild sarsaparilla, black twinberry, or
   black huckleberry.

Site Units of the SBSdw2

Zonal Site Series  01 SxwFd - Pinegrass Site Series is the predomi-
nant site series of the SBSdw2 landscape.  It occurs on most gentle to
moderately steep slopes from upper to lower slope positions.  Soils are
primarily Luvisols developed in loamy morainal deposits.  The old
forest canopy is dominated by hybrid white spruce and Douglas-fir but,
due to frequent wildfires in the past, stands less than 150 years old are
common and have an even-aged Douglas-fir�  or lodgepole pine�
dominated canopy.  Tree regeneration is primarily Douglas-fir and
spruce but sometimes includes subalpine fir.  The undergrowth has a
moderate to high cover of pinegrass, a sparse to moderate cover of low
shrubs, and a nearly complete moss cover dominated by red-stemmed
feathermoss and knight�s plume.  Principal shrubs include prickly rose,
birch-leaved spirea, and Sitka alder.

Drier Sites  Sites drier than those of the zonal site series occur on hill
crests, steep slopes, south- and west-facing slopes, and coarse soils.
They are moderately common.  Compared to zonal and other mesic



6�35 - 4

SITE UNITS

sites, they have more dry-site shrubs such as common juniper and
soopolallie, more frequent kinnikinnick, and little or no black twinberry.

02 FdPl - Cladonia Site Series includes small sites on ridge tops, hill
crests, and upper slopes where bedrock is near (<50 cm) the surface
and frequently exposed.  Overlying soils are thin, typically rocky and
dry.  The forest canopy is dominated by either Douglas-fir or
lodgepole pine.  The undergrowth vegetation includes few species and
only partially covers the soil surface.  Dry-site low shrubs, especially
common juniper and birch-leaved spirea, are usually abundant.  A
sparse cover of pinegrass and low forbs occurs among the shrubs.
Lichens, especially cladonia lichens, are relatively abundant and
distinguish the vegetation.

03 Pl - Kinnikinnick - Wavy-leaved moss Site Series is uncommon.
It includes sites with coarse gravelly sand soils, mostly on gentle to
moderately sloping south- or west-facing slopes.  The forest canopy is
dominated by relatively slow-growing lodgepole pine with hybrid
white spruce in the understory.  The undergrowth is distinguished
from that of the /01 site series by very abundant (>30% cover)
kinnikinnick.  Other low shrubs, including velvet-leaved blueberry and
saskatoon, are scattered throughout the stand, and herbaceous species,
including pinegrass and twinflower, have a sparse cover.  Wavy-leaved
moss and red-stemmed feathermoss dominate the discontinuous moss/
lichen layer.

04 Fd - Pinegrass - Aster Site Series occurs on steep (>30%) south-
or west-facing slopes with loamy, silty, or sandy soils.  These are hot,
dry sites, but available nutrients are probably greater than in the /03
unit.  As a result, the mature forest canopy is nearly always dominated
by large, relatively open-grown Douglas-fir.  Lodgepole pine and
trembling aspen are usually present.  The undergrowth has a moderate
cover of low shrubs, including common juniper, soopolallie,
kinnikinnick, and saskatoon.  Several herbaceous species are present
but total cover of these as well as mosses is low.  The vegetation is
distinguished by the presence of common juniper and spike-like
goldenrod, less kinnikinnick than in the /03 unit, and the absence of
step moss and knight�s plume.

05 SxwFd - Cat�s-tail moss Site Series occurs on steep (>30%)
north- and east-facing slopes.  On these cool, dry sites the forests are
distinguished by a relatively thick, well-developed moss carpet and a
relatively low cover of vascular plants.  Dominant mosses are step
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moss, red-stemmed feathermoss, electrified cat�s-tail moss, and
knight�s plume.  The forest canopy is typically dominated by either
Douglas-fir or hybrid white spruce, with both species present in the
regeneration layers.  The cover of shrubs and herbaceous plants is
generally so sparse that it does not obscure the well-developed moss
layer that distinguishes these sites.

06 Pl - Pinegrass - Feathermoss Site Series includes a wide range of
submesic sites: level to gently sloping sites with sandy soils, moder-
ately steep (<30%) south-facing slopes with loamy soils, and
moderately steep north-facing slopes with sandy soils.  The under-
growth vegetation is distinguished from that of other sites by the
presence of velvet-leaved blueberry and kinnikinnick, and by relatively
abundant step moss.  Black spruce is absent and the canopy is
dominated by lodgepole pine or Douglas-fir.  The undergrowth has a
moderate cover of low shrubs, pinegrass, twinflower, and kinnikinnick.
Several other species are present but have low cover.  The moss layer,
dominated by red-stemmed feathermoss and wavy-leaved moss, covers
most of the forest floor.

07 PlSb - Feathermoss Site Series occurs on slightly dry to mesic
sites in cold air accumulation areas such as valley bottoms and small
topographic basins.  Soils are typically cold compared to those in
surrounding areas.  The vegetation is distinguished from that on other
mesic or near-mesic sites by black spruce.  The forest canopy and tree
regeneration layers are primarily black spruce but also often include
lodgepole pine and scattered hybrid white spruce.  The undergrowth
has a well-developed moss cover, and scattered low shrubs and
herbaceous species including velvet-leaved blueberry, prickly rose,
birch-leaved spirea, pinegrass, and heart-leaved arnica.

Wetter Sites  Sites wetter than mesic are moderately common at the toe
of slopes, on seepage areas, and adjacent to streams and wetlands.  In
this relatively dry climate, seepage slopes are generally small and occur
primarily on north- or east-facing slopes.  Forests on these wetter sites
are typically dominated by hybrid white spruce and are distinguished by
relatively abundant black twinberry, oak fern, and common horsetail.

08 Sxw - Twinberry Site Series has a localized distribution on moist,
gently sloping to level sites at the base of slopes.  It is typically in
valley bottoms and along stream channels where cold air collects.  The
forest canopy is typically open, and dominated by hybrid white
spruce.  Tree regeneration is predominantly hybrid white spruce and is
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usually sparse.  Shrubs, especially black twinberry, are abundant.  The
herb layer is relatively sparse but contains several species including
wild sarsaparilla, common mitrewort, and palmate coltsfoot.  The
undergrowth vegetation is distinguished by abundant black twinberry
and the presence of oak fern, Canada violet, common horsetail, and
leafy mosses.

09 Sxw - Devil�s club - Knight�s plume Site Series is uncommon,
occurring locally on moist seepage sites, primarily near the base of
north- or east-facing slopes.  It does not occur on level sites where cold
air accumulates.  These are among the most productive sites for forest
vegetation in the SBSdw2.  The forest canopy is typically a mixture of
hybrid white spruce, Douglas-fir, subalpine fir, and paper birch.  Tree
regeneration is often sparse, due probably to the dense shrub layer.
The undergrowth includes a vigorous shrub layer dominated by devil�s
club, and a diverse herbaceous layer containing oak fern and frequently
lady fern.  Abundant devil�s club distinguishes these sites.

10 Sxw - Horsetail Site Series is common and includes most forested
sites in wet depressions with a near-surface (<50 cm) water table.  The
forest canopy is dominated by relatively open-grown hybrid white
spruce, often established on raised microsites.  Subalpine fir is
commonly present in the subcanopy.  The undergrowth is character-
ized by abundant common horsetail.  Shrubs are abundant, especially
black twinberry, but highbush-cranberry, red-osier dogwood, and
northern black currant are also present.  Common herbs in addition to
horsetails are common mitrewort, palmate coltsfoot, and trailing
raspberry.

11 Sb - Soft-leaved sedge - Sphagnum Site Series includes forested
wetlands that occur at the perimeter of non-forested fens and fen-bogs.
It typically has a very open forest canopy dominated by short (<15
m), small-diameter black spruce.  Hybrid white spruce and lodgepole
pine are also often present.  The undergrowth is distinguished by the
presence of Labrador tea, sphagnum moss, soft-leaved sedge, and
common horsetail.  Other common wet-site species include water
avens, dwarf nagoonberry, and Bebb�s willow.  Soils are often organic.

Non-forested Sites  The natural landscape of the SBSdw2 is mostly
forested but includes several small wetlands that are primarily sedge fens,
shrub fens, marshes, and swamps.  Grasslands are very uncommon and
small but can be found on moderate to steep, south and west aspects.
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Key to Site Units of the SBSdw2

1a. Soils shallow (<40 cm) to bedrock, bedrock usually exposed;
moisture regime very xeric or xeric.

SBSdw2/02  FdPl - Cladonia

1b. Soils deeper, bedrock usually not exposed; moisture regime subxeric
or wetter.

2a. Moisture regime subxeric to mesic; site not in moisture-receiving
position or if so then soils coarse textured (sand); mountain
alder, soft-leaved sedge, common horsetail, and sweet-scented
bedstraw absent or incidental (<1% cover).

3a. Slope gradient >30%.

4a. Slope aspect NW, N, NE, or E; moisture regime mesic or
submesic; undergrowth dominated by continuous moss
cover.

SBSdw2/05  SxwFd - Cat�s-tail moss

4b. Slope aspect SE, S, SW, or W; moisture regime subxeric;
undergrowth not dominated by continuous moss cover.

SBSdw2/04  Fd - Pinegrass - Aster

3b. Slope gradient 30% or less.

5a. Black spruce present; prince�s pine and Douglas-fir
absent or incidental.

SBSdw2/07  PlSb - Feathermoss

5b. Black spruce absent; prince�s pine and Douglas-fir
usually present.

6a. Moisture regime subxeric or submesic; soil texture
sand or loamy sand, or slope aspect SE, S, SW, or
W; kinnikinnick present.

7a. Moisture regime subxeric; kinnikinnick abundant
(>30% cover) and short-awned ricegrass present.
SBSdw2/03  Pl - Kinnikinnick - Wavy-leaved

moss
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7b. Moisture regime submesic; kinnikinnick cover
<10%; short-awned ricegrass absent or inciden-
tal.
SBSdw2/06  Pl - Pinegrass - Feathermoss

6b. Moisture regime mesic or occasionally submesic; soil
texture loamy or silty and slope aspect NW, N, NE,
or E, or site level; kinnikinnick absent or incidental.

SBSdw2/01 SxwFd - Pinegrass

2b. Moisture regime subhygric to subhydric; sites in moisture-
receiving position; water table or evidence of seepage within 1 m
of soil surface; mountain alder, soft-leaved sedge, common
horsetail, or sweet-scented bedstraw present.

8a. Moisture regime subhygric (rarely hygric); water table
usually more than 50 cm below soil surface; sphagnum moss
absent and common horsetail cover <10%.

9a. Devil�s club and either lady fern, Douglas maple, or
foamflower present; black twinberry cover <5%; slope
aspect NW, N, NE, or E.

SBSdw2/09  Sxw - Devil�s club - Knight�s
plume

9b. Devil�s club, lady fern, Douglas maple, and foamflower
absent or incidental; black twinberry cover >5%; slope
aspect various.

SBSdw2/08  Sxw - Twinberry

8b. Moisture regime hygric or subhydric; water table often
within 50 cm of soil surface in mid summer; sphagnum moss
present or common horsetail cover >10%.

10a. Common horsetail abundant (>10% cover); sarsaparilla,
baneberry, enchanter�s nightshade, and oak fern usually
present; black spruce, Labrador tea, dwarf scouring-rush,
sphagnum moss, and soft-leaved sedge absent or
incidental.

SBSdw2/10  Sxw - Horsetail
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10b. Common horsetail not abundant (<10% cover);
sarsaparilla, baneberry, enchanter�s nightshade, and oak
fern usually absent; black spruce, Labrador tea, dwarf
scouring rush, sphagnum moss, and soft-leaved sedge
usually present.

SBSdw2/11  Sb - Soft-leaved sedge -
Sphagnum
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Site Features of SBSdw2 Site Series
Site Series 01 02 03 04

Key Features zonal and other gently to
moderately sloping sites
with mesic or near-mesic
moisture regime

very dry ridge crests and
upper slopes with
shallow (< 50 cm) soils
over bedrock

gentle to moderately
steep SE-, S-, SW-, and
W- facing slopes with
gravelly sandy soils

steep SE-, S-, SW-, and W-
facing slopes on mid and
upper slope positions;
loamy or sandy soils

Soil Moisture /
Nutrient Regimes

submesic, mesic / poor -
rich

xeric /
poor - rich

subxeric /
very poor, poor

subxeric /
poor - rich

Slope Position upper - lower, level crest, upper mid, upper mid, upper
Aspect all all SE, S, SW, W SE, S, SW, W
Slope Grade
 (%)

< 30 (rarely to 70) < 10 < 30 > 30

Soil Texture gravelly loamy (sandy) gravelly loamy gravelly sand, loamy
sand

loamy, silty, sandy

Humus Form and
Thickness (cm)

Hemimor
3 - 6

Xeromor (Hemimor)
0 - 3

Xeromor, Hemimor
1 - 4

Xeromor, Hemimor
1 - 4

Occurrence /
Size / Distribution

predominant /
large /
wide

uncommon /
small /
wide

uncommon /
small /
wide

common /
small /
wide
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    Site Series 09 10 11
Key Features moist seepage sites on lower

slopes; mostly N aspects; not cold
air accumulation sites

wet sites at the toe of slopes and
in depressions where water table
is near (< 50 cm) the surface.

very wet sites at the toe of slopes
and in depressions; water table
near (< 50 cm) the surface;
forested wetlands

Soil Moisture /
Nutrient Regimes

subhygric, hygric /
medium - very rich

hygric (subhydric) /
medium - very rich

hygric, subhydric /
poor, medium

Slope Position lower, toe toe, level, depression toe, level, depression
Aspect NW, N, NE, E N/A N/A
Slope Grade
 (%)

< 30 < 5 < 5

Soil Texture loamy loamy, silty loamy, silty, peaty organic
Humus Form and
Thickness (cm)

Hemimor, Hydromoder, Hydromor
7 - 15

Hydromor, Hydromoder,
Hemimor
4 - 20

Hydromor, Hydromull,
Histomoder
Organic soil

Occurrence /
Size /
Distribution

very uncommon /
small /
wide

uncommon /
small /
wide

common /
small - moderate /
northern areas
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                       Site Unit
          Pinus contorta

  Pseudotsuga menziesii
  Picea engelmannii x glauca

  Betula papyrifera
  Picea mariana

  Abies lasiocarpa
  Juniperus communis

  Shepherdia canadensis
  Amelanchier alnifolia

  Vaccinium myrtilloides
  Lonicera involucrata

  Alnus tenuifolia
  Oplopanax horridus
Ledum groenlandicum
  Festuca saximontana

  Oryzopsis pungens
  Carex richardsonii

  Calamagrostis rubescens
  Arctostaphylos uva-ursi

  Lathyrus ochroleucus
  Linnaea borealis

  Solidago spathulata
  Aralia nudicaulis

  Mitella nuda
  Gymnocarpium dryopteris

  Rubus pedatus
  Streptopus amplexifolius

  Equisetum arvense
  Cinna latifolia
  Circaea alpina
Carex disperma

  Polytrichum juniperinum
  Dicranum polysetum

  Cladonia spp.
  Pleurozium schreberi

  Hylocomium splendens
  Ptilium crista-castrensis

  Rhytidiadelphus triquetrus
  Mnium spp.

Sphagnum spp.

lodgepole pine
Douglas-fir
hybrid white spruce
paper birch
black spruce
subalpine fir
common juniper
soopolallie
saskatoon
velvet-leaved blueberry
black twinberry
mountain alder
devil's club
Labrador tea
Rocky Mountain fescue
short-awned ricegrass
Richardson's sedge
pinegrass
kinnikinnick
creamy peavine
twinflower
spike-like goldenrod
wild sarsaparilla
common mitrewort
oak fern
five-leaved bramble
clasping twistedstalk
common horsetail
nodding wood-reed
enchanter's nightshade
soft-leaved sedge
juniper haircap moss
wavy-leaved moss
cladonia lichens
red-stemmed feathermoss
step moss
knight's plume
electrified cat's-tail moss
leafy mosses
sphagnum mosses

Tree
Layer

Shrub
Layer

Herb
Layer

Moss
Layer

SBSdw2 Vegetation Tablea

02

3

5

5

2

3

3

2

3

4

3

3

3

03
5

3

3

3

4

3

3

3

5

3

3

1

5

1

04
1

5

3

3

3

1

1

4

3

2

3

4

3

4

05
3

5

5

3

1

3

1

1

3

3

2

3

5

5

5

5

01
5

5

3

3

1

3

1

2

4

1

3

3

1

3

5

4

5

3

07
5

3

3

3

3

2

2

4

5

3

4

08

5

1

5

3

1

3

3

3

3

1

3

1

5

3

4

4

4

09

3

4

3

3

3

5

2

2

3

3

3

3

4

5

2

4

10

5

1

5

1

1

2

2

3

3

3

5

2

2

1

1

4

4

5

4

5

11
4

5

3

3

3

3

3

3

3

5

3

4

5

3

3

4

5

a
 Species abundance:  1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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Wild sarsaparilla
Aralia nudicaulis

Saskatoon
Amelanchier alnifolia

Douglas maple
Acer glabrum
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SBSmc1
SUB-BOREAL SPRUCE

MOIST COLD SUBZONE
MOFFAT VARIANT

The SBSmc1 is a small biogeoclimatic unit (419 km2 in the Cariboo
Forest Region) that occurs on local heights-of-land on the Fraser Plateau,
east of the Fraser River.  It occurs in the vicinity of Bowers Lake, Little
Timothy Mountain, upper Moffat Creek, and Dragon Mountain.
Elevations are predominantly 1250�1350 m.

Distinguishing Adjacent Units from the SBSmc1

Lower elevations of the SBSmc1 border the SBSdw1 on gently rolling
and hilly terrain, and the SBPSmk on low-relief, level to gently
undulating terrain.  The ESSFwk1 occurs at higher elevations in the
Quesnel Highland, north of Canim Lake, while the ESSFdc2 occurs at
higher elevations on the edge of the Shuswap Highland, south of Canim
Lake.  A very small area of ICHmk3 borders the lower elevation
boundary of the SBSmc1, south of Canim Lake.

In the SBSdw1, zonal sites have:
� wild sarsaparilla and abundant thimbleberry;
� no five-leaved bramble, rosy twistedstalk, or one-leaved foamflower;
� uncommon subalpine fir in forest canopy.

In the SBPSmk, zonal sites have:
� abundant pinegrass;
� little or no subalpine fir;
� no five-leaved bramble, queen�s cup, rosy twistedstalk, one-leaved

foamflower, or bluejoint.

In the ESSFwk1 and ESSFdc2, zonal sites have:
� white-flowered rhododendron, Sitka valerian, Indian hellebore, or red

elderberry;
� no pinegrass.

In the ICHmk3, zonal sites have:
� western redcedar;
� common wild sarsaparilla, prince�s pine, electrified cat�s-tail moss, and

Douglas-fir.
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Quesnel

Horsefly

Williams Lake
Alexis Creek

100 Mile House

Clinton

0 10 20 km.

Distribution of SBSmc1 Variant
in the Cariboo Forest Region
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Site Units of the SBSmc1

Zonal Site Series  01 Sxw - Huckleberry Site Series dominates the
SBSmc1 landscape, occurring on gentle to moderately steep slopes on all
slope aspects.  The climax forest canopy is dominated by hybrid white
spruce and subalpine fir but, due to past fire history, most stands are
younger and dominated by lodgepole pine with spruce and subalpine fir
regeneration.  Douglas-fir is occasionally present in the forest canopy at
low elevations.  The undergrowth has a sparse to moderate cover of low
shrubs, primarily black huckleberry.  The moss layer is nearly continu-
ous and only partially obscured by a sparse to moderate cover of low
herbaceous plants, primarily bunchberry, queen�s cup, and twinflower.
Pinegrass is often present but cover values are typically low.  Three
phases are recognized.  The Shallow Phase has 50 cm or less of soil over
bedrock, but, due to intermittent seepage water from upslope areas,
vegetation is similar to the Typic Phase, which has generally deeper
soils.  The Sandy Phase occurs primarily on north or east aspects, but
occasionally on level sites, with sand or loamy sand soils.

Drier Sites  Sites drier than the zonal site series are uncommon in the
SBSmc1 landscape and are found primarily on steep south and west
aspects and on upper slopes and ridge crests.  The vegetation is
distinguished by little or no subalpine fir in the forest canopy, the
presence of soopolallie or saskatoon in the shrub layer, the presence of
pelt lichens in the moss/lichen layer, and the absence of queen�s cup and
palmate coltsfoot in the herb layer.

02 Pl - Cladonia - Haircap moss Site Series occurs on ridge crests
with shallow (<50 cm) soils over bedrock.  Bedrock is often exposed.
The forest canopy is dominated by lodgepole pine and is usually
relatively open.  Tree regeneration is sparse to moderate and predomi-
nantly subalpine fir.  The undergrowth vegetation includes a moderate
cover of low shrubs, and several low herbaceous species with small
percent covers.  Principal shrubs are black huckleberry, birch-leaved
spirea, and soopolallie.  Pinegrass is the principal herbaceous species
but cover is typically less than 5%.  The vegetation is distinguished by
the relatively small cover of mosses, the presence of cladonia and pelt
lichens, and the absence of queen�s cup, black twinberry, and Douglas-
fir.
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03 Fd - Pinegrass - Aster Site Series occurs on steep south- and
west-facing slopes and is the only site series in the SBSmc1 that
typically has Douglas-fir in the canopy and regeneration layers.  The
forest canopy is typically relatively open and includes large Douglas-
fir and smaller lodgepole pine trees.  The undergrowth vegetation has
scattered low shrubs, (especially prickly rose, common juniper, and
birch-leaved spirea), a moderate cover of herbaceous plants including
showy aster and pinegrass, and a relatively small cover of mosses.

Mesic and Near-mesic Sites Not Included in Zonal Site Series

04 Sxw - Huckleberry - Labrador tea Site Series occurs on submesic
to subhygric sites in cold air accumulation basins, primarily on level to
gently sloping areas removed from the influence of persistent seepage.
Soils may be moistened by intermittent seepage.  The mature forest
canopy is a mixture of lodgepole pine, hybrid white spruce, and
subalpine fir.  Shrub cover is moderate and predominantly black
huckleberry and Labrador tea.  Herbaceous species have a sparse cover
dominated by twinflower, queen�s cup, and rosy twistedstalk.  Moss
cover is nearly continuous and predominantly red-stemmed
feathermoss.  The presence of Labrador tea and creeping-snowberry
distinguish the vegetation from that on other sites.

Wetter Sites  Sites wetter than the zonal site series are common on lower
slopes and seepage areas, and at the perimeter of streams and wetlands.
The vegetation is generally distinguished from mesic and drier sites by
abundant black twinberry and the presence of moist- or wet-site
herbaceous species including common mitrewort, trailing raspberry, Sitka
valerian, common horsetail, and glow moss.

05 Sxw - Spirea - Glow moss Site Series is relatively uncommon.  It
occurs on moist sites in cold air accumulation areas, generally on toe
slope positions in the bottoms of small valleys.  The mature forest
canopy is dominated by lodgepole pine or by hybrid white spruce and
subalpine fir.  A moderate to relatively high percent cover of shrubs
and a relatively large number of herbaceous species are usually present.
The undergrowth vegetation is distinguished from other moist to wet
sites by the presence of pinegrass, scrub birch, and Indian hellebore,
and the absence of common horsetail, oak fern, and devil�s club.
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06 Sxw - Oak fern Site Series is the most common site series on
moist lower slopes in the SBSmc1.  Seepage water is often present
near the soil surface following snowmelt and rainy periods but not
continuously throughout the summer.  The mature forest canopy is
dominated by hybrid white spruce and occasionally by Douglas-fir or
lodgepole pine.  The undergrowth includes vigorous shrub and herb
layers and is distinguished by the presence of palmate-leaved colts-
foot, western meadowrue, oak fern, and common mitrewort, and the
absence of devil�s club, common horsetail, glow moss, and leafy
mosses.

07 Sxw - Devil�s club - Step moss Site Series is uncommon,
occurring on moist lower slopes where seepage water input is more
persistent than in the /06 site series.  These are moist, rich, and very
productive sites.  The vegetation of mature forests is distinguished
from all other SBSmc1 site series by abundant devil�s club.  Other
species most common in this site series are lady fern and three-leaved
foamflower.  The mature forest canopy is dominated by hybrid white
spruce.

08 Sxw - Horsetail - Glow moss Site Series is a common site series
that occurs on wet toe slope positions and wet depressions that have a
near-surface (<50 cm) water table throughout the summer.  The forest
canopy is dominated by hybrid white spruce, typically on raised
microsites.  Lodgepole pine and subalpine fir are often present in the
canopy.  The undergrowth vegetation is distinguished by abundant
horsetails, either common, wood, or meadow horsetail.  Shrubs are
moderately abundant; the most common species are black twinberry,
black gooseberry, and black huckleberry.

Non-forested Sites  Wetlands are common on the floor of small valleys
and along gently sloping drainage channels.  However, they are generally
less abundant than on many other parts of the Fraser Plateau since the
SBSmc1 landscape is predominantly well-drained, hilly terrain.  Fens
dominate the wetland area, although swamps are also present.  Grass-
lands are virtually absent and nearly all of the uplands are forested.
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Key To Site Units of the SBSmc1

1a. Moisture regime mesic or drier (rarely subhygric in /04); no evidence
of persistent seepage or water table within 1 m of the surface;
trailing raspberry, sweet-scented bedstraw, common mitrewort, leafy
mosses, and sphagnum moss absent or incidental.

2a. Slope gradient >30% and slope aspect SE, S, SW, or W (135�
280°).

SBSmc1/03 Fd - Pinegrass - Aster

2b. Slope gentler or, if steep, then slope aspect NW, N, NE, or E.

3a. Soils shallow (<50 cm) to bedrock; moisture regime xeric or
subxeric (occasionally submesic in /01b).

4a. Cladonia or cladina lichens abundant (total ground cover
>5%); red-stemmed feathermoss cover <30% and
knight�s plume moss absent or incidental (<1% cover);
primarily crest slope position.

SBSmc1/02  Pl - Cladonia - Haircap moss

4b. Cladonia and cladina lichens not abundant; red-stemmed
feathermoss cover usually >30% and knight�s plume
present (cover often >10%); mostly upper slope
position.

SBSmc1/01  Sxw - Huckleberry;
/01b    Shallow Phase

3b. Soils deeper; moisture regime subxeric to mesic (rarely
subhygric in /04).

5a. Creeping-snowberry, Labrador tea, and dwarf blueberry
present; valley-bottom sites where cold air accumulates;
primarily upper Moffat Creek area.

SBSmc1/04  Sxw - Huckleberry - Labrador tea

5b. Creeping snowberry, Labrador tea, and dwarf blueberry
absent or incidental; generally on slopes rather than in
cold air accumulation sites; widely distributed.

SBSmc1/01 Sxw - Huckleberry;
/01a    Typic Phase (not sand soils)
/01c    Sand Phase (sand soils)
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1b. Moisture regime subhygric or wetter; evidence of persistent seepage
water or water table within 1 m of surface; trailing raspberry, sweet-
scented bedstraw, common mitrewort, leafy mosses, or sphagnum
moss present.

6a. Moisture regime subhygric (rarely hygric in /07)); water table
usually not present within 30 cm of surface; baneberry,
pinegrass, queen�s cup, western meadowrue, devil�s club, or
bracted lousewort present; Sitka valerian and sphagnum mosses
absent.

7a. Devil�s club abundant (>10% cover); palmate coltsfoot and
trailing raspberry absent or incidental.

SBSmc1/07 Sxw - Devil�s club - Step moss

7b. Devil�s club not abundant; palmate coltsfoot and trailing
raspberry usually present.

8a. Slope position toe (<10% slope gradient) in valley
bottom with poor cold air drainage; yarrow, bracted
lousewort, Scouler�s willow, glow moss, and golden
fuzzy fen moss usually present; oak fern absent.

SBSmc1/05 Sxw - Spirea - Glow moss

8b. Slope position lower; site usually adjacent to small
drainages and, if in valley bottom, then slope gradient
generally >10% and cold air drained from site; yarrow,
bracted lousewort, Scouler�s willow, glow moss, and
golden fuzzy fen moss absent; oak fern often present.

SBSmc1/06 Sxw - Oak fern

6b. Moisture regime subhydric or occasionally hygric; water table
usually within 30 cm of surface during summer; baneberry,
pinegrass, queen�s cup, western meadowrue, devil�s club, and
bracted lousewort absent or incidental; Sitka valerian or
sphagnum moss usually present.

SBSmc1/08 Sxw - Horsetail - Glow moss
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6
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0 1 Sxw - Huckleberry
0 2 Pl - Cladonia - Haircap moss
0 3 Fd - Pinegrass - Aster
0 4 Sxw - Huckleberry - Labrador tea
0 5 Sxw - Spirea - Glow moss
0 6 Sxw - Oak fern
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0 8 Sxw - Horsetail - Glow moss
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SBSmc1 Landscape Profile

01

03

02

01

06

07 08 04
05

M-C

M-C

M-C

C C
R

M

M-F M-F-O
M-C

M

Soil Particle Size
F - Fine
M - Medium
C - Coarse
R - Bedrock
O - Organic
see Appendix 10 for definitions

Tree Symbols
see Appendix 2 for definitions

North
Aspect

South
Aspect
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Site Features of SBSmc1 Site Series
Site Series 01 02 03 04

Key Features a) zonal and other mesic or near-
mesic gently to steeply sloping sites;
b) upper slopes with shallow soils
and intermittent seepage; c)
moderately steep N- and E-facing
slopes and some level sites with
sandy soils

crest slope positions
with shallow soils
(< 50 cm) over
bedrock

middle and upper
slope positions on
steep (> 30%) S- and
W-facing slopes

mesic, level, or gently
sloping (< 10%) sites in
cold air accumulation
areas; commonly fluvial
terraces

Soil Moisture /
Nutrient Regimes

subxeric - mesic
/ poor - rich

xeric, subxeric /
poor - rich

xeric, subxeric /
poor - rich

submesic - subhygric /
very poor, poor

Slope Position upper - lower, level crest, upper upper, mid mid, level
Aspect all, but, if steep, then primarily N or

E
all SE, S, SW, W all

Slope Grade
 (%)

0 - 70 < 10 (crest)
30 - 70 (upper)

> 30 < 10

Soil Texture gravelly loamy, sand gravelly loamy, sand gravelly loamy gravelly sandy and
loamy

Humus Form and
Thickness (cm)

Hemimor,
Mormoder
3 - 13

Xeromor
1 - 2

Xeromor,
Hemimor
1 - 5

Hemimor,
Mormoder
3 - 16

Occurrence /
Size /
Distribution

predominant /
large /
wide

uncommon /
small /
wide

uncommon /
small /
wide

uncommon /
small / primarily upper
Moffat Creek drainage
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Site Features of SBSmc1 Site Series (continued) 
Site Series 05 06 07 08 

Key Features moist, level to gentle 
slopes in valley 
bottoms with poor 
cold air drainage; 
moist, cold sites 

moist lower slope positions 
with intermittent near-
surface seepage water; not 
cold air ponding sites 

very moist lower slope 
positions with persistent near-
surface seepage input; 
primarily N or E aspects 

wet toe slope sites and 
depressions with near-
surface (< 30 cm) water 
table; wet, cold sites 

Soil Moisture / 
Nutrient 
Regimes 

subhygric /  
poor, medium 

subhygric /  
medium - very rich 

subhygric, (hygric) /  
rich, very rich (medium) 

hygric, subhydric /  
poor - very rich 

Slope Position toe, lower lower, toe (mid) lower, mid, toe toe, depression 
Aspect all all all, but mostly N or E all 
Slope Grade 
 (%) 

< 10 0 - 30 0 - 20 0 - 10 

Soil Texture loamy gravelly loamy loamy loamy, silty, clayey, 
organic 

Humus Form 
and Thickness 
(cm) 

Hemimor,  
Mormoder 
5 - 15 

Mormoder 
6 - 50 

Mormoder 
5 - 30 

Hydromor,  
Hydromoder 
5 - 50 

Occurrence / 
Size / 
Distribution 

uncommon /  
small /  
Mt. Timothy area 

common /  
medium /  
wide 

very uncommon /  
small /  
wide 

common /  
small /  
wide 
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Site Unit
          Pseudotsuga menziesii

  Pinus contorta
  Picea engelmannii x glauca

  Abies lasiocarpa
  Shepherdia canadensis

  Amelanchier alnifolia
  Rosa acicularis

  Spiraea betulifolia
  Vaccinium membranaceum

  Ledum groenlandicum
  Lonicera involucrata

  Ribes lacustre
  Oplopanax horridus

  Trisetum spicatum
  Hieracium albiflorum

  Calamagrostis rubescens
  Vaccinium caespitosum

  Clintonia uniflora
  Gaultheria hispidula

  Petasites frigidus var palmatus
  Actaea rubra

  Thalictrum occidentale
  Galium triflorum
  Rubus pubescens

  Mitella nuda
  Cinna latifolia

  Valeriana sitchensis
  Gymnocarpium dryopteris

  Equisetum spp.
  Cladina spp.

  Peltigera spp.
  Cladonia spp.

  Pleurozium schreberi
  Ptilium crista-castrensis

  Rhytidiadelphus triquetrus
  Hylocomium splendens
  Aulacomnium palustre

  Sphagnum spp.
  Mnium spp.

Douglas-fir
lodgepole pine
hybrid white spruce
subalpine fir
soopolallie
saskatoon
prickly rose
birch-leaved spirea
black huckleberry
Labrador tea
black twinberry
black gooseberry
devil's club
spike trisetum
white-flowered hawkweed
pinegrass
dwarf blueberry
queen's cup
creeping-snowberry
palmate coltsfoot
baneberry
western meadowrue
sweet-scented bedstraw
trailing raspberry
common mitrewort
nodding wood-reed
Sitka valerian
oak fern
horsetails
reindeer lichens
pelt lichens
cladonia lichens
red-stemmed feathermoss
knight's plume
electrified cat's-tail moss
step moss
glow moss
sphagnums
leafy mosses

SBSmc1 Vegetation Tablea

Tree
Layer

Shrub
Layer

Herb
Layer

Moss
Layer

02

5

3

2

3

3

4

2

2

3

2

3

4

3

4

07
3

5

3

2

2

5

2

2

2

5

5

3

5

06

3

5

4

1

2

3

3

2

2

3

2

2

3

2

1

5

5

1

4

05

5

3

2

3

3

3

3

3

4

3

2

3

2

3

2

3

3

3

5

5

3

4

01

5

3

3

3

3

1

2

3

3

5

5

04

5

3

3

3

3

1

1

2

3

3

2

1

5

5

03
4

1

1

1

3

1

1

1

5

1

3

4

1

08

4

5

1

3

3

3

2

2

3

2

2

3

3

5

3

1

1

1

4

5

a
 Species abundance:  1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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SBSmc2
SUB-BOREAL SPRUCE

MOIST COLD SUBZONE
BABINE VARIANT

The SBSmc2 is a relatively large biogeoclimatic unit that occurs
primarily in the Prince Rupert and Prince George forest regions.  In the
Cariboo Forest Region (1205 km2), it occurs on local heights-of-land
west of the Fraser River in the north-central portion of the Fraser
Plateau.  It is primarily above the SBPS Zone at elevations of 1200�
1500 m.

Distinguishing Adjacent Units from the SBSmc2 (Cariboo Forest
Region only)

The MSxv replaces the SBSmc2 at similar elevations where the climate
is drier, primarily where the rainshadow effect of the Itcha and Ilgachuz
mountains is more pronounced than in the SBSmc2.  The ESSFmv1
occurs very locally at elevations above the SBSmc2.  Low elevations of
the SBSmc2 are bordered primarily by the SBPSmk east of the Nazko
River, and by the SBPSdc west of the Nazko River.  The SBSdw2
occurs below the SBSmc2 at its eastern extent, near the Fraser River
valley.

In the MSxv, zonal sites have:
� crowberry and grouseberry;
� no five-leaved bramble, rosy twistedstalk, queen�s cup, one-leaved
  foamflower, or bluejoint.

In the SBPSmk, zonal sites have:
� abundant pinegrass;
� little or no subalpine fir;
� no five-leaved bramble, queen�s cup, rosy twistedstalk, one-leaved
  foamflower, or bluejoint.

In the ESSFmv1, zonal sites have:
� white-flowered rhododendron, Sitka valerian, or Indian hellebore.

In the SBSdw2, zonal sites have:
� Douglas-fir, prince�s pine, wild sarsaparilla, and saskatoon;
� abundant pinegrass;
� moss layer generally obscured by herbaceous layer.
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Distribution of SBSmc2 Variant in the Cariboo Forest Region
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Site Units of the SBSmc2

Zonal Site Series  01 Sxw - Huckleberry Site Series dominates the
SBSmc2 landscape, occurring on gentle to moderately steep slopes on all
slope aspects and from lower to crest slope positions.  Soils are
primarily loamy and occasionally sandy.  The climax forest canopy is
dominated by hybrid white spruce and subalpine fir but, due to past fire
history, most stands are younger and dominated by lodgepole pine with
spruce and subalpine fir regeneration.  The undergrowth has a sparse to
moderate cover of shrubs, primarily black huckleberry and Sitka alder.
The moss layer is nearly continuous and only partially obscured by a
sparse to moderate cover of low herbaceous plants, primarily bunch-
berry, queen�s cup, and twinflower.  Pinegrass is often present but
percent cover values are typically very small.  Two phases are recog-
nized in the Cariboo Forest Region.  The Shallow Phase (/01b) occurs on
shallow (25�50 cm) soils over bedrock, usually on upper slope positions
where soils are moistened by intermittent seepage.  The Typic Phase
(/01a) occurs on deeper soils.

Drier Sites  Sites drier than the /01 site series are primarily those with
coarse (usually glaciofluvial) soils and those on crest slope positions
with shallow soils over bedrock.  Steep south aspects and pronounced
crest slope positions with deep soils are also included but are not
common in the Cariboo Forest Region SBSmc2.  All of these sites are
included in one site series with two phases.

02 Pl - Huckleberry - Cladonia Site Series includes all sites drier
than those of the /01 site series.  The Typic Phase (/02a) includes sites
with shallow soils on upper and crest slope positions, steep south
aspects on mid to upper slope positions, and dry crests with deeper
soils.  The Sand Phase (/02b) includes all subxeric and drier sites with
coarse sandy soils.  The vegetation is distinguished by the presence of
common juniper and abundant lichens as well as by the absence or
incidental occurrence of black twinberry, knight�s plume, and five-
leaved bramble.  The mature forest canopy is typically dominated by
lodgepole pine.  Shrubs have a moderate cover consisting primarily of
black huckleberry, common juniper, birch-leaved spirea, and
soopolallie.  Herbaceous plants are relatively sparse.  The moss/lichen
layer is dominated by lichens, especially cladonia and cladina lichens.
Red-stemmed feathermoss has a low to moderate, patchy cover on
most sites.
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Mesic and Near-mesic Sites Not Included in Zonal Site Series

03 SbPl - Feathermoss Site Series occurs in the Prince Rupert and
Prince George forest regions but has not been noted in the Cariboo
Forest Region.  It occurs primarily on mid to lower slope positions on
north aspects where cold air collects.  The forest canopy is typically
dominated by lodgepole pine but includes a significant component of
black spruce.  The undergrowth vegetation has a moderate cover of low
shrubs, including Labrador tea and black huckleberry, and a moderate
to high cover of low herbs, especially dwarf blueberry, bunchberry, and
creeping-snowberry.  Feathermosses are abundant.  The vegetation is
distinguished by the presence of black spruce and absence of moist- to
wet-site shrubs such as black twinberry, mountain alder, and scrub
birch.

Wetter Sites  Sites wetter than those of the zonal site series are moder-
ately common, occurring primarily on lower slopes and on riparian areas
adjacent to streams and wetlands.  The vegetation is distinguished by the
presence of common mitrewort, palmate coltsfoot, oak fern, lady fern, or
horsetails.

04 Sxw - Huckleberry - Dwarf blueberry Site Series is moderately
common in the Cariboo Forest Region on mid to lower slope positions.
Intermittent seepage volumes and duration are low and, as a result, are
often not evidenced by soil mottles.  This unit occurs primarily in
areas of low to moderate relief where cold air drainage is poor.  The
mature forest canopy is dominated by hybrid white spruce or
lodgepole pine with a significant component of subalpine fir.  Tree
regeneration is moderately dense and primarily subalpine fir and
spruce.  The undergrowth is dominated by a nearly continuous moss
layer with scattered low herbs and low shrubs.  Principal shrubs are
black huckleberry (<50 cm tall) along with scattered black twinberry
and Sitka alder.  The undergrowth is distinguished by the presence of
dwarf blueberry, trailing raspberry, common mitrewort, and palmate
coltsfoot, and the absence or only incidental occurrence of oak fern,
bluejoint, leafy mosses, and horsetails.
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05 Sxw - Twinberry - Coltsfoot Site Series is common in the Prince
Rupert Forest Region but has not been observed in the Cariboo Forest
Region.  It occurs on moist mid and lower slope positions, often on
warm aspects.  The undergrowth vegetation is distinguished by
abundant thimbleberry and black twinberry but no oak fern or devil�s
club.

06 Sxw - Oak fern Site Series is present in the Cariboo Forest Region
but is not common.  It occurs on moist mid and lower slope positions,
especially on north-facing slopes.  Topographic relief is typically
greater than in the /04 unit and sufficient to provide rapid drainage of
cold air.  The canopy of mature forests is dominated by lodgepole pine
or hybrid white spruce, and the tree regeneration layers by spruce and
subalpine fir.  This site series is distinguished by abundant oak fern
and little or no horsetail.  The shrub layer is characterized by a sparse
to moderate cover of black twinberry and a small number of other
moist-site species.  Bunchberry, bluejoint, and trailing raspberry are
typical species of the herbaceous layer.  Feathermosses dominate the
nearly continuous moss cover.

07 Sxw - Scrub birch - Feathermoss Site Series has not been
observed in the Cariboo Forest Region but may be present at the
perimeter of wetlands in cold air accumulation basins.  It is uncommon
in the Prince Rupert Forest Region at the border of fens and bogs.
These are moist sites with a fluctuating water table, cold soils, and
frequent summer frost.  The canopy of mature forests is dominated by
lodgepole pine, hybrid white spruce, and subalpine fir.  The under-
growth vegetation is distinguished by relatively abundant scrub birch,
willows, black twinberry, and glow moss.

08 Sxw -  Twinberry - Oak fern Site Series occurs in the Cariboo
Forest Region on moist to wet slopes and depressions in cold air
accumulation areas.  In contrast to the /07 unit, it typically does not
occur at the border of non-forested wetlands but rather on lower and
toe slopes in a forested matrix, especially adjacent to streams.  These
sites are generally colder and wetter than those of the /05 Site Series.
The forest canopy is dominated by relatively widely spaced, large
hybrid white spruce and subalpine fir.  The shrub layer is vigorous and
diverse.  The vegetation is distinguished by abundant black twinberry
and oak fern.
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09 Sxw - Devil�s club Site Series has not been observed and is not
expected to occur in the Cariboo Forest Region.  It is found primarily
in the mountainous western part of the SBSmc2 in the Prince Rupert
Forest Region.  It is distinguished by abundant devil�s club.

10 Sxw - Horsetail Site Series has not been observed in the Cariboo
Forest Region but is very similar to the /11 Site Series.  It is relatively
common in the Prince Rupert Forest Region and differs from the /11
Site Series by greater cover of mountain alder and highbush-cranberry.

11 Sxw - Horsetail - Glow moss Site Series occurs in the Cariboo
Forest Region on wet toe slope positions and depressions where a
water table or persistent seepage is present within 50 cm of the soil
surface.  The forest canopy is dominated by hybrid white spruce,
subalpine fir, or lodgepole pine.  Black spruce is occasionally present.
Trees are typically large and widely spaced and tree regeneration is
typically sparse.  The undergrowth vegetation is distinguished by
abundant horsetail, less mountain alder than in /10, little or no devil�s
club, and less black twinberry and oak fern than in /08.

12 SbSxw - Scrub birch - Sedge Site Series is a forested wetland that
occurs in the Prince Rupert Forest Region but has not been observed in
the Cariboo Forest Region.  It is characterized by clumps of poorly
growing black spruce and white spruce, interspersed with a variety of
wet-site shrubs.

Non-forested Sites  Wetlands are common on the floor of small valleys
and along gently sloping drainage channels, but are generally less
abundant than on other parts of the Fraser Plateau due to the predomi-
nance of well-drained, hilly terrain.  Sedge fens and shrub fens dominate
the wetlands, although swamps are also present.  Grasslands are
virtually absent and nearly all of the upland terrain is forested.
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Key to Site Units of the SBSmc2 (Cariboo Forest Region only)

Note: SBSmc2/03, /05, /07, /09, /10, and /12 have not been observed in
the Cariboo Forest Region and are not included in this key.

1a. Moisture regime mesic or drier; no evidence of persistent seepage
water or water table within 1 m of soil surface; trailing raspberry,
palmate coltsfoot, common mitrewort, sweet-cicely, and stepmoss
absent or incidental.

2a. Moisture regime subxeric or drier; cladonia and cladina lichens
abundant (>5% cover); common juniper present.

SBSmc2/02 Pl - Huckleberry - Cladonia;
/02a    Typic Phase (very shallow soils or

   steep S or SW aspect on upper slope
   position or dry crests with deep soils);

/02b    Sand Phase (sand or loamy sand soils)

2b. Moisture regime submesic or mesic; cladonia and cladina lichens
absent or with small (<5%) cover; common juniper absent.

SBSmc2/01 Sxw - Huckleberry;
/01a    Typic Phase (soils >50 cm to bedrock);
/01b    Shallow Phase (soils <50 cm to

   bedrock)

1b. Moisture regime mesic to subhydric; evidence of intermittent or
persistent seepage or water table within 1 m of surface; trailing
raspberry, palmate coltsfoot, common mitrewort, sweet-cicely, or
stepmoss present.

3a. Moisture regime subhygric (occasionally mesic); horsetail species
not abundant (<1% cover), and soft-leaved sedge absent;
persistent seepage or water table not present within 50 cm of
surface (seepage often present early in growing season and
following heavy rains).

4a. Oak fern cover >15%; leafy mosses, one-leaved foamflower,
or bluejoint present; pinegrass and dwarf blueberry absent or
incidental; cold air usually rapidly drained from site.

SBSmc2/06 Sxw - Oak fern
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4b. Oak fern, leafy mosses, one-leaved foamflower, and bluejoint
absent or incidental; pinegrass or dwarf blueberry usually
present; cold air drainage usually poor.

SBSmc2/04 Sxw - Huckleberry - Dwarf
blueberry

3b. Moisture regime hygric or subhydric (occasionally subhygric);
horsetail species abundant (>10% cover); soft-leaved sedge
present; persistent seepage water or water table within 50 cm of
soil surface.

5a. Black twinberry abundant (usually >15% cover) and
horsetail species cover <20%; slope position generally toe;
persistent seepage often within 50 cm of surface; soils often
mottled but not strongly gleyed (dull colours).

SBSmc2/08 Sxw - Twinberry - Oak fern

5b. Black twinberry not abundant (<5% cover), and horsetail
species cover >20%; slope position usually depression or
flats with near-surface (<50 cm) water table; soils usually
strongly gleyed (dull colours) and mottled.

SBSmc2/11 Sxw - Horsetail - Glow moss

Black huckleberry
Vaccinium membranaceum
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A

Site Series
01 Sxw - Huckleberry
02 Pl - Huckleberry - Cladonia
04 Sxw - Huckleberry - Dwarf blueberry
06 Sxw - Oak fern
08 Sxw - Twinberry - Oak fern
11 Sxw - Horsetail - Glow moss

Note:  Site Series 03, 05, 07, 09, 10, and 12
occur in the Prince George Forest Region or
Prince Rupert Forest Region but have not been
noted in the Cariboo Forest Region.

SBSmc2 Edatopic Grid
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06
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M-F
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01
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M-F
01
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M

11

M-F-
O04

M

01
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O

Soil Particle Size
F - Fine
M - Medium
C - Coarse
R - Bedrock
O - Organic
see Appendix 10 for definitions

Tree Symbols
see Appendix 2 for definitions

SBSmc2 Landscape Profile (Cariboo Forest Region Units Only)
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Site Features of SBSmc2 Site Series (Cariboo Forest Region only)
  Site Series 01 02 04
Key Features /01a: zonal and other mesic or

submesic gently to steeply
sloping sites with deep soils;
/01b: submesic and mesic upper
slopes with shallow (< 50 cm)
soils

/02a: crest slope positions with
shallow (< 50 cm) soils over
bedrock and upper slope
position on steep S- or SW-
facing slopes; /02b: very dry
sites with coarse sandy soils

mesic to moist, mid and lower slope
positions; seepage water may be present
early in season and following heavy
rains; soils often not mottled; cold air
drainage limited by low-relief
topography

Soil Moisture /
Nutrient Regimes

(subxeric) submesic, mesic /
very poor - rich

xeric - submesic /
very poor - rich

mesic, subhygric /
medium, rich

Slope Position upper, mid, level, and low
broad crests

/02a: crest, upper;
/02b: level (upper - toe)

mid, lower, level

Aspect all all all
Slope Grade
 (%)

0 - 30 a) 0 - 60
b) < 5 (0 - 30)

0 - 30

Soil Texture loamy a) gravelly loamy
b) gravelly sandy

loamy

Humus Form and
Thickness (cm)

Hemimor
3 - 8

Xeromor
2 - 3

Hemimor, Humimor, Mormoder
4 - 10

Occurrence / Size /
Distribution

predominant /
large /
wide

common /
small - moderate /
wide

common /
moderate /
wide
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   Site Series 06 08 11
Key Features moist, mid to lower slope positions

with intermittent seepage; generally
occurs on terrain with more effective
cold air drainage than /04

moist to wet, lower and toe
slope positions with persistent
seepage within 50 cm of soil
surface; usually in cold air
accumulation areas

wet toe slope positions,
depressions and flats with
persistent seepage or water table
within 50 cm of surface;
generally wetter than /08 unit

Soil Moisture /
Nutrient Regimes

mesic, subhygric /
rich, very rich

subhygric, hygric /
poor - rich

hygric, subhydric /
poor - very rich

Slope Position mid, lower lower, toe (depression) depression, level, toe
Aspect all, but primarily NW, N, NE, or E all N/A
Slope Grade
 (%)

0 - 30 0 - 10 0 - 5

Soil Texture loamy loamy, silty silty, loamy, organic

Humus Form and
Thickness (cm)

Hemimor,
Mormoder
3 - 8

Mormoder,
Hydromoder
10 - 25

Hydromoder,
Hydromull
10 - 40

Occurrence / Size /
Distribution

uncommon /
moderate /
wide

common /
moderate /
wide

common /
small /
wide
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                     Site Unit
    Pinus contorta

  Abies lasiocarpa
  Picea engelmannii x glauca

  Juniperus communis
  Spiraea betulifolia

  Alnus crispa
  Vaccinium membranaceum

  Rosa acicularis
  Rubus idaeus

  Lonicera involucrata
  Ribes lacustre

  Vaccinium caespitosum
  Linnaea borealis
  Arnica cordifolia

Abies lasiocarpa
  Cornus canadensis

  Orthilia secunda
  Rubus pedatus

  Listera cordata
  Mitella nuda

  Petasites palmatus
  Rubus pubescens

  Streptopus amplexifolius
  Calamagrostis canadensis

  Tiarella trifoliata var unifoliata
  Tiarella trifoliata var trifoliata

  Gymnocarpium dryopteris
  Athyrium filix-femina

  Equisetum spp.
  Carex disperma

  Cladina spp.
  Cladonia spp.

  Polytrichum spp.
  Cetraria islandica

  Dicranum polysetum
  Peltigera spp.

  Pleurozium schreberi
  Hylocomium splendens

  Ptilium crista-castrensis
  Mnium spp.

lodgepole pine
subalpine fir
hybrid white spruce
common juniper
birch-leaved spirea
green alder
black huckleberry
prickly rose
red raspberry
black twinberry
black gooseberry
dwarf blueberry
twinflower
heart-leaved arnica
subalpine fir
bunchberry
one-sided wintergreen
five-leaved bramble
heart-leaved twayblade
common mitrewort
palmate coltsfoot
trailing raspberry
clasping twistedstalk
bluejoint
one-leaved foamflower
three-leaved foamflower
oak fern
lady fern
horsetails
soft-leaved sedge
reindeer lichens
cladonia lichens
haircap mosses
Icelandmoss lichen
wavy-leaved moss
pelt lichens
red-stemmed feathermoss
step moss
knight's plume
leafy mosses

SBSmc2 Vegetation Tablea

Tree
Layer

Shrub
Layer

Herb
Layer

Moss
Layer

02
5

3

3

3

2

2

3

3

3

3

5

4

3

2

4

3

5

08

3

5

2

2

5

2

2

2

3

3

2

2

2

3

2

3

2

4

4

2

2

5

4

3

4

01
5

1

3

3

4

4

1

1

3

3

3

3

2

3

2

2

1

1

5

5

04
4

1

5

3

3

3

2

3

1

3

3

2

3

3

2

3

2

2

3

2

1

5

5

5

06
5

3

1

1

4

1

2

3

3

3

3

1

4

1

4

2

1

2

1

1

4

3

5

1

2

5

5

1

11
3

3

4

3

1

3

3

2

1

1

3

1

1

2

3

2

3

3

3

1

1

3

5

3

1

4

1

5

4

a
 Species abundance:  1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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Bunchberry
Cornus canadensis

Oak fern
Gymnocarpium dryopteris
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SBSmh
SUB-BOREAL SPRUCE
MOIST HOT SUBZONE

The SBSmh is a small subzone (789 km2) in the Cariboo Forest Region
that occurs on lower valley slopes and valley bottoms of the Fraser
River valley, north of about Alexandria, and in the Quesnel River valley
west of Quesnel Forks.  The SBSmh also extends northward along the
Fraser River to about Prince George.  Elevations are from valley bottom
(about 450 m) to 750 m.

Distinguishing Adjacent Units from the SBSmh

The SBSmw occurs above the SBSmh east of the Quesnel River valley
and along the east side of the Fraser River valley north of the Cotton-
wood River.  It has a cooler, slightly wetter climate.  The SBSdw1 and
SBSdw2 occur above the SBSmh along most of the Fraser River valley
as well as west of the Quesnel River valley.  The IDFxm replaces the
SBSmh in the Fraser River valley south of about Alexandria.  Near
Quesnel Forks, the ICHmk3 occurs above a very small portion of the
SBSmh.

In the SBSmw, zonal sites have:
� common foamflower, rosy twistedstalk, lodgepole pine, queen�s cup,

and black huckleberry;
� no beaked hazelnut;
� uncommon Douglas maple and red-osier dogwood.

In the SBSdw1 and SBSdw2, zonal sites have:
� common lodgepole pine, black huckleberry, and pinegrass;
� no beaked hazelnut or Hooker�s fairybells.

In the IDFxm, zonal sites have:
� pinegrass, kinnikinnick, spreading needlegrass, and bluebunch wheat-

grass;
� no spruce, paper birch, beaked hazelnut, or red-osier dogwood.

In the ICHmk3, zonal sites have:
� redcedar and foamflower;
� no beaked hazelnut or red-osier dogwood.
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Site Units of the SBSmh

Zonal Site Series  01 SxwFd - Hazelnut Site Series occurs on gentle
to moderate mid and lower slope positions and level benches.  Soil
parent materials are primarily loamy and fine sandy fluvial and lacustrine
materials with low gravel content.  The mature forest canopy is most
often dominated by Douglas-fir but hybrid white spruce is usually
present.  Subalpine fir occurs in the canopy of mature stands in the
northern part of the subzone.  Deciduous forests (paper birch, cotton-
wood, and trembling aspen) are very common.  Tree regeneration is
predominantly spruce but all of the overstory species are usually
present.  The undergrowth has a relatively large number of species and a
high percent cover of both shrubs and herbs.  Common species include
beaked hazelnut, Douglas maple, thimbleberry, prickly rose, wild
sarsaparilla, cream-flowered peavine, common mitrewort, and rough-
leaved ricegrass.  Mosses cover a relatively small percentage of the
surface.  Electrified cat�s-tail moss and red-stemmed feathermoss are
most common.

Drier Sites  Sites drier than those of the zonal site series are common on
hill crests, steep south- and west-facing slopes, and coarse soils.  In
contrast to zonal and other mesic sites, they have kinnikinnick and early
blue violet, more lichens, and little or no beaked hazelnut, trailing
raspberry, or common mitrewort.

02 FdPl - Cladonia Site Series is relatively uncommon and occurs on
shallow (<50 cm) soils over bedrock on the few ridge crests in the
subzone.  The mature forest canopy is dominated by relatively widely
spaced Douglas-fir.  Subalpine fir and paper birch are occasional
components in sub-canopy layers.  The undergrowth vegetation is
sparse and includes common juniper, soopolallie, kinnikinnick, and
early blue violet.  Species common on mesic and wetter sites, including
thimbleberry, black twinberry, and creamy peavine, are absent.  The
moss/lichen layer contains a moderate to high cover of red-stemmed
feathermoss and wavy-leaved moss, and abundant cladonia lichens.

03 FdPl - Velvet-leaved blueberry - Cladonia Site Series occurs on
level and gently sloping sites with coarse glaciofluvial soils, predomi-
nantly gravelly sands.  It is uncommon.  The mature forest canopy is
typically dominated by lodgepole pine and Douglas-fir.  The under-
growth vegetation includes a moderate cover of low and dwarf shrubs
including kinnikinnick, soopolallie, common juniper, and velvet-leaved
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blueberry.  The herbaceous layer is relatively sparse, but mosses,
especially red-stemmed feathermoss and wavy-leaved moss, are
abundant.  The abundance of lodgepole pine and velvet-leaved
blueberry distinguishes these sites from all others in the subzone.

04 Fd - Douglas maple - Step moss Site Series occurs on mid and
upper slope positions of steep south- and west-facing slopes.  It
includes the warmest sites in the subzone.  The mature forest canopy
is dominated by Douglas-fir but occasionally includes scattered hybrid
white spruce and subalpine fir.  Tree regeneration is also dominated by
Douglas-fir.  Shrub and herb layers have a large diversity of species and
typically high total percent ground cover.  The presence of choke
cherry, American vetch, and abundant showy aster, along with the
absence or very low abundance of kinnikinnick and velvet-leaved
blueberry, distinguish these sites.

05 SxwFd - Feathermoss Site Series includes mesic and submesic
sites with gravelly loamy or sandy soils that are periodically moist-
ened by intermittent seepage.  They occur primarily on gentle mid to
toe slope positions.  The mature forest canopy is typically dominated
by Douglas-fir and less often by hybrid white spruce.  Subalpine fir is
frequently present as a minor canopy species, especially in the
northern part of the subzone.  Tree regeneration is often dense and
predominantly subalpine fir.  Shrubs and herbs have a low to moderate
abundance.  Many of the species are the same as those of the /01 site
series but abundance is significantly less.  Feathermosses have a nearly
continuous cover.  The presence of common mitrewort and trailing
raspberry distinguishes /05 sites from other site series drier than the
/01.

Wetter Sites  Sites wetter than the /01 site series are moderately common
at the toe of slopes, on seepage slopes, and adjacent to streams.  Forests
on these sites are most often dominated by hybrid white spruce and are
distinguished by relatively abundant ferns, clasping twistedstalk, and
common horsetail.

06 SxwFd - Coltsfoot Site Series is relatively uncommon.  It occurs
from mid to toe slope positions where soils are moistened by
intermittent seepage and on some moist low-lying flats without a near-
surface water table.  The mature forest canopy is dominated by hybrid
white spruce and Douglas-fir, often with scattered lodgepole pine.
The shrub layer is moderately dense and includes a large number of
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species, including red-osier dogwood, soopolallie, highbush-cranberry,
and thimbleberry.  Many herbaceous species are also present but none
consistently has a high cover.  The presence of coltsfoot, clasping
twistedstalk, and western meadowrue distinguishes these sites.

07 SxwEp - Devil�s club Site Series is common on lower and toe
slope positions, especially adjacent to small streams.  Most sites occur
on north aspects where seepage volumes tend to be greater.  Seepage is
evidenced in the soil by mottled and occasionally gleyed lower soil
horizons.  The forest canopy of mature stands is dominated by hybrid
white spruce and Douglas-fir, but black cottonwood and paper birch
frequently form a significant component of the stand.  Devil�s club and
ferns, including lady fern, dominate the undergrowth and distinguish
these sites from other site series.  The moss layer is typically poorly
developed.

08 Sxw - Ostrich fern Site Series occurs primarily on medium- to
fine-textured fluvial soils at the toe of slopes and on floodplains of
streams.  Due to seepage water inputs, soils are moist and nutrient
regimes are rich.  Stands are mostly small but very productive.  The
mature forest canopy is dominated by large, often widely spaced
hybrid white spruce but also includes subalpine fir and cottonwood.
The undergrowth vegetation includes many tall shrubs (especially
mountain alder) and a nearly complete cover of forbs, including ostrich
fern, stinging nettle, and enchanter's nightshade.  The abundance of
ostrich fern and the presence of stinging nettle distinguishes the mature
vegetation.  The moss layer is poorly developed.

09 Sxw - Horsetail - Glow moss Site Series is uncommon.  It occurs
locally on poorly drained flats and depressions where there is a near-
surface (<50 cm) water table.  The canopy of mature stands is
relatively open, and dominated by hybrid white spruce, often with
scattered subalpine fir, trembling aspen, or black cottonwood.  The
shrub layer has a low cover of several wet-site shrubs, including devil�s
club, mountain alder, and black twinberry, and a dense cover of
horsetail species.  Boreal feathermosses are restricted to raised
microsites, while leafy mosses and liverworts are abundant in micro-
depressions.

Non-forested Sites  The natural landscape of the SBSmh is mostly
forested but includes a few small wetlands.  These are predominantly
sedge fens, shrub fens, and transitional bogs, often with black spruce.
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Key to Site Units of the SBSmh

1a. Soils shallow (<50 cm), bedrock usually exposed; slope position
crest; moisture regime xeric.

SBSmh/02 FdPl - Cladonia

1b. Soils deeper; slope position not crest; moisture regime subxeric or
wetter.

2a. Slope steep (>35 % ) and aspect SE to W (rarely NW); Ameri-
can vetch and early blue violet present.

SBSmh/04 Fd - Douglas maple - Step moss

2b. Slope gentle (<35%) or if steep then aspect NW to N to E;
American vetch and early blue violet absent or incidental.

3a. Moisture regime subxeric; soils rapidly drained gravelly
sands; pinegrass, kinnikinnick, and dwarf blueberry present;
sweet-scented bedstraw, common mitrewort, black goose-
berry, and false Solomon�s-seal absent or incidental.

SBSmh/03 FdPl - Velvet-leaved blueberry -
Cladonia

3b. Moisture regime submesic or wetter; soils not rapidly
drained and if gravelly sands then moistened by seepage
inputs; kinnikinnick, pinegrass, and dwarf blueberry absent;
sweet-scented bedstraw, common mitrewort, or false
Solomon�s-seal present.

4a. Moisture regime predominantly subhygric or hygric;
palmate coltsfoot, clasping twistedstalk, western
meadowrue, foamflower, common horsetail, or spiny
wood fern present.

5a. Ostrich fern abundant (>30% cover) and large-leaved
avens and northern golden-saxifrage present; usually
on floodplains subject to periodic flooding.

SBSmh/08 Sxw - Ostrich fern

5b. Ostrich fern, large-leaved avens, and northern golden-
saxifrage absent or incidental; usually not on flood-
plain.
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6a. Moisture regime predominantly hygric; horsetail
species abundant ( >40% cover); soft-leaved
sedge present.
SBSmh/09 Sxw - Horsetail - Glow moss

6b. Moisture regime predominantly subhygric;
horsetail species absent or incidental (<1%
cover); soft-leaved sedge absent.

7a. Devil�s club cover >10% and spiny wood
fern and foamflower present; combined
cover of feathermosses generally <20%;
soopolallie and showy aster absent.
SBSmh/07 SxwEp - Devil�s club

7b. Devil�s club, spiny wood fern, and foam-
flower absent or incidental; combined cover
of feathermosses >30%; soopolallie and
showy aster present.
SBSmh/06 SxwFd - Coltsfoot

4b. Moisture regime predominantly mesic; palmate colts-
foot, clasping twistedstalk, western meadowrue, ostrich
fern, common horsetail, and spiny wood fern absent.

8a. Total moss cover >50%; prince�s pine present; soils
mostly gravelly (usually >35% coarse fragments).

SBSmh/05 SxwFd - Feathermoss

8b. Total moss cover <15%; prince�s pine absent; soils
mostly non-gravelly (<15% coarse fragments)

SBSmh/01 SxwFd - Hazelnut
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SBSmh Landscape Profile
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  Site Series 01 02 03 04 05
Key Features zonal and other gently

to moderately sloping
sites with mesic or
near mesic moisture
regime

dry ridge crests and
upper slopes with
shallow (< 50 cm)
soils over bedrock

gently sloping and
level sites with
coarse sandy soils,
usually glaciofluvial
materials

middle and upper
slope positions on
steep S- and W-
facing slopes

level to moderately
sloping mesic and
submesic sites with
gravelly soils

Soil Moisture /
Nutrient
Regimes

mesic, subhygric /
poor - rich

xeric /
very poor - medium

subxeric /
very poor, poor

subxeric, submesic /
poor - rich

submesic, mesic /
poor - rich

Slope Position upper - lower, level crest level, toe upper, mid mid, toe, level
Aspect all all N/A SE, S, SW, W all
Slope Grade
 (%)

0 - 20 < 10 < 10 35 - 90 0 - 35, rarely to 70
on NW to E aspect

Soil Texture loamy, silty, sandy gravelly loamy,
sandy

gravelly sandy gravelly loamy and
sandy

gravelly sandy or
loamy (rarely silty)

Humus Form
and Thickness
(cm)

Hemimor, Mormoder,
Mullmoder
3 - 15

Xeromor
(Hemimor)
2 - 4

Xeromor,
Hemimor
2 - 4

Hemimor,
Mullmoder,
Humimor
3 - 7

Humimor,
Mullmoder,
Hemimor
5 - 8

Occurrence /
Size /
Distribution

predominant /
medium - large /
wide

uncommon /
small /
wide

uncommon /
medium /
wide

common /
medium - large /
wide

common /
medium - large /
wide
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Site Features of SBSmh Site Series (continued)
   Site Series 06 07 08 09
Key Features moist sites on lower, toe,

and level slope positions
with intermittent seepage

very moist, lower and toe
slope sites on cool N and
E aspects with persistent
seepage; often adjacent
to streams

very moist, toe and level
slope positions with
persistent seepage; often
on current floodplain

wet depressions and level
sites with near-surface (< 50
cm) water table

Soil Moisture /
Nutrient
Regimes

mesic, subhygric / poor -
rich

subhygric, hygric / rich -
very rich

subhygric, hygric / rich -
very rich

hygric /
poor - rich

Slope Position lower (toe, level) lower, toe (depression) level, toe depression, level
Aspect all NW, N, NE, E all N/A
Slope Grade
 (%)

< 10 0 - 50 < 10 < 5

Soil Texture fine loamy loamy, sandy loamy, sandy loamy, silty and clayey

Humus Form
and Thickness
(cm)

Hemimor,
Humimor
6 - 12

Mormoder, Mullmoder
7 - 30

Vermimull,
Mormoder
2 - 10

Histomoder, Hydromoder
15 - 40

Occurrence /
Size /
Distribution

uncommon /
small /
wide

common /
medium /
wide

uncommon /
small /
wide

uncommon /
small /
wide
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Site  Unit
  Pinus contorta

  Pseudotsuga menziesii
  Betula papyrifera

  Picea engelmannii x glauca
  Abies lasiocarpa

  Populus balsamifera
  Juniperus communis

  Vaccinium myrtilloides
  Shepherdia canadensis

  Acer glabrum
  Amelanchier alnifolia

  Cornus stolonifera
  Corylus cornuta

  Oplopanax horridus
  Alnus tenuifolia

  Sambucus racemosa
  Ribes glandulosum

  Arctostaphylos uva-ursi
  Viola adunca

  Chimaphila umbellata
  Smilacina racemosa
  Dryopteris expansa

  Galium triflorum
  Mitella nuda

  Streptopus amplexifolius
  Thalictrum occidentale

  Tiarella trifoliata
  Equisetum spp.

  Chrysosplenium tetrandum
  Matteuccia struthiopteris

  Carex disperma
  Aulacomnium androgynum

  Cladina spp.
  Cladonia spp.

  Dicranum polysetum
  Hylocomium splendens

  Pleurozium schreberi
  Ptilium crista-castrensis

  Mnium spp.
  Brachythecium spp.

.

.

lodgepole pine
Douglas-fir
paper birch
hybrid white spruce
subalpine fir
black cottonwood
common juniper
velvet-leaved blueberry
soopolallie
Douglas maple
saskatoon
red-osier dogwood
beaked hazelnut
devil's club
mountain alder
red elderberry
skunk currant
kinnikinnick
early blue violet
prince's pine
false Solomon's-seal
spiny wood fern
sweet-scented bedstraw
common mitrewort
clasping twistedstalk
western meadowrue
one-leaved foamflower
horsetails
northern golden-saxifrage
ostrich fern
soft-leaved sedge
lover's moss
reindeer lichens
cladonia lichens
wavy-leaved moss
step moss
red-stemmed feathermoss
knight's plume
leafy mosses
ragged mosses

Tree
Layer

Shrub
Layer

Herb
Layer

Moss
Layer

SBSmh Vegetation Tablea
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3
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5

3
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5

4

3

1

3

3

3
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2
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2

1

1

3

1

2

1
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3

5
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3

3

3

3

3

2

2

2

2

2

3

3

3

5

3

3
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3

4

4

3
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3

4

5

3

1

2

3

2

2

2

2

2

3

1

3

3
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1

3

1

1

3

3
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3
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1

2

2

2

2

2

4

2

5

3

3
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3

5

3

2

2

3

2
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2

3
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5

2
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a
 Species abundance:  1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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SBSmm
SUB-BOREAL SPRUCE

MOIST MILD SUBZONE

The SBSmm occurs primarily in the Kamloops Forest Region.  It
includes only a very small area (87 km2) in the Cariboo Forest Region
along the Kamloops Forest Region boundary south of Canim Lake.
Elevations in the Cariboo Forest Region are predominantly 1250�1350
m.

Distinguishing Adjacent Units from the SBSmm (Cariboo Forest
Region only)

The SBSdw1 occurs below the SBSmm along most of its boundary in
the Cariboo Forest Region.  In the relatively dry climate along Canim
Lake, a small area of the IDFmw2 occurs below the SBSmm, while in the
relatively moist climate northeast of Lorin Lake, a small area of the
ICHmk3 occurs below the SBSmm.  The ESSFdc2 occurs above the
SBSmm throughout its distribution in the Cariboo Forest Region.  The
SBSmc1 replaces the SBSmm at similar elevations west of Bowers Lake
and in the Jim Creek watershed.

In the SBSdw1, zonal sites have:
� common pinegrass;
� little or no subalpine fir in forest canopy;
� no five-leaved bramble.

In the IDFmw2, zonal sites have:
� Douglas-fir climax forests;
� no subalpine fir;
� no bunchberry or black huckleberry.

In the ICHmk3, zonal sites have:
� redcedar in canopy of climax forests;
� common Douglas-fir (seral).

In the ESSFdc2, zonal sites have:
� white-flowered rhododendron and Sitka valerian;
� little or no falsebox.
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In the SBSmc1, zonal sites have:
� many similarities to the SBSmm;
� less falsebox, black twinberry, palmate coltsfoot, and stiff clubmoss;
� less Douglas-fir (seral).

Site Units of the SBSmm

A site unit classification for the SBSmm has been developed for the
Kamloops Forest Region by Lloyd et al. (1990).  Although not field
tested in this region, it is anticipated that this classification applies as
well to the Cariboo Forest Region portion of the SBSmm.  Consult
Lloyd et al. (1990) for a description of site units.
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Black twinberry
Lonicera involucrata

Common mitrewort
Mitella nuda
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SBSmw
SUB-BOREAL SPRUCE

MOIST WARM SUBZONE

The SBSmw is in the northeast portion of the Cariboo Forest Region and
adjacent portions of the Prince George Forest Region.  In the Cariboo
Forest Region (1374 km2), it extends eastward from the Quesnel River
across the gently rolling landscapes of the Fraser Plateau to the western
edge of the Quesnel Highland.  It also occurs along the east side of the
Fraser River north of the confluence of the Fraser and Cottonwood rivers.
Elevations range from about 700 to 1000 m.

Distinguishing Adjacent Units from the SBSmw

The SBSwk1 occurs at higher elevations along most of the eastern
boundary of the SBSmw where precipitation is greater and temperatures
are cooler.  The SBSmh occurs along the western boundary of the SBSmw
in the Quesnel and Fraser river valleys where mean annual temperatures are
warmer.  A small area of the SBSdw1 borders the SBSmw near Ten Mile
Lake, north of Quesnel.  The ICHmk3 shares a short border with the
SBSmw, south of Quesnel Forks, and the ICHwk2 borders a very small
section of the SBSmw boundary near the west end of Quesnel Lake.

In the SBSwk1, zonal sites have:
� abundant oak fern, three-leaved foamflower, and five-leaved bramble;
� little or no Douglas-fir.

In the SBSmh, zonal sites have:
� beaked hazelnut;
� common Douglas maple and red-osier dogwood;
� little or no foamflower, rosy twistedstalk, lodgepole pine, queen�s cup, or
   black huckleberry.

In the SBSdw1, zonal sites have:
� pinegrass or blue wildrye;
� no rosy twistedstalk, one-leaved foamflower, or five-leaved bramble.

In the ICHmk3, zonal sites have:
� western redcedar and five-leaved bramble;
� no western mountain-ash, showy aster, or trailing raspberry.
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In the ICHwk2, zonal sites have:
� western redcedar and western hemlock;
� common oak fern, three-leaved foamflower, and five-leaved bramble.

Site Units of the SBSmw

Zonal Site Series  01 SxwFd - Falsebox Site Series is the predomi-
nant site unit of the SBSmw on gentle to moderately steep, lower to
upper slope positions and level sites with medium-textured soils.  The
climax forest canopy is dominated by hybrid white spruce and subalpine
fir, although Douglas-fir is common as a long-lived seral species.  Due to
past fires, seral lodgepole pine and Douglas-fir stands are common.  In
all stands, subalpine fir is the most abundant species of tree regeneration.
The undergrowth vegetation has a moderate cover of low shrubs,
especially black huckleberry, falsebox, and thimbleberry.  The herba-
ceous layer has few grasses but a moderate cover of forbs, including
bunchberry, twinflower, queen�s cup, wild sarsaparilla, and heart-leaved
arnica.  Moss cover is nearly continuous and dominated by red-stemmed
feathermoss, knight�s plume, step moss, and electrified cat�s-tail moss.

Drier Sites  Sites drier than the zonal site series are moderately common,
occurring on ridge tops, shallow soils, sandy soils and steep south-facing
slopes.  Lichens and juniper haircap moss are more abundant than on
mesic sites but moist site species such as black twinberry, foamflower,
star-flowered Solomon�s-seal, and trailing raspberry are uncommon.

02 FdBl - Huckleberry Site Series occurs on upper slopes and ridge
tops where soils are very shallow (<20 cm) over bedrock.  Sites are
mostly small, and the vegetation is distinguished by abundant lichens
and Dicranum mosses.  The mature forest canopy is typically
dominated by short Douglas-fir and lodgepole pine.  Low shrubs,
especially black huckleberry, are abundant.  Several herbaceous species
are present but none is abundant, and total herb cover is sparse to
moderate.  Mosses, principally red-stemmed feathermoss, wavy-
leaved moss, and juniper haircap moss, cover about 50% of the
surface.

03 Pl - Huckleberry - Velvet-leaved blueberry Site Series is
common on level to gently sloping, dry sandy soils, usually
glaciofluvial terraces and outwash.  Soil gravel contents are usually
very high.  The mature forest canopy is typically dominated by
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lodgepole pine with an understory of subalpine fir and hybrid white
spruce.  In areas of cold air accumulation, black spruce is occasional.
The undergrowth vegetation is distinguished by the presence of velvet-
leaved blueberry, which, together with black huckleberry, bunchberry,
and twinflower, typically dominates the undergrowth.  In contrast to
the /02 site series, feathermosses are abundant, and cladonia and
cladina lichens cover only a very small portion of the surface.

04 SxwFd - Knight�s plume Site Series occurs on moderate to steep
(>30%) south- and west-facing upper slopes.  Soils are medium-
textured but have a high gravel content.  It is also present on broad
ridge tops and gentler upper slopes where soils are shallow (<50 cm)
to bedrock but deeper and more continuous than in the /02 site series.
The mature forest canopy is typically dominated by Douglas-fir and
occasionally by lodgepole pine.  Tree regeneration is typically dense
and predominantly subalpine fir.  The undergrowth vegetation has a
sparse to moderate cover of low shrubs (especially falsebox, saska-
toon, and black huckleberry), and a sparse cover of herbaceous species.
Mosses, especially red-stemmed feathermoss and knight�s plume,
typically cover 50% or more of the surface.  The vegetation is
distinguished from other dry sites by abundant mosses, few or no
cladonia and cladina lichens, and little or no velvet-leaved blueberry.

Wetter Sites  Sites wetter than the /01 site series are common on lower
slopes, valley bottom flats, and riparian areas, and in small depressions.
The vegetation is distinguished from /01 and drier sites by black
gooseberry, lady fern, oak fern, bluejoint, and pink spirea.

05 Sxw - Pink spirea Site Series is common in the Sundberg Lake and
Umiti Creek areas on moist lower slopes and shallow depressions
where cold air accumulates, primarily adjacent to wetlands and in low-
relief basins.  Summer frost is frequent, and soils are relatively cold.
The mature forest canopy is dominated by widely spaced lodgepole
pine or occasionally by hybrid white spruce.  Tree regeneration is
generally sparse.  The undergrowth vegetation is distinguished by its
vigorous shrub layer dominated by pink spirea, willows, and black
twinberry.  Labrador tea is also frequently present.  Common herbs
and dwarf shrubs include bluejoint, creeping-snowberry, palmate
coltsfoot, and twinflower.  Moss cover is discontinuous and often
includes sphagnum mosses.
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06 Sxw - Oak fern Site Series is common on lower and toe slope
positions where soils are moistened by intermittent, low-volume
seepage water from upslope areas.  The mature forest canopy is
typically dominated by hybrid white spruce, lodgepole pine and
subalpine fir, and the understory layers by relatively dense subalpine
fir regeneration.  Low shrubs are moderately abundant and principal
species are black huckleberry, black twinberry, and black gooseberry.
The herbaceous layer includes abundant oak fern, which, together with
the low abundance of black twinberry and devil�s club, distinguishes
the vegetation from other site series.

07 Sxw - Twinberry - Oak fern Site Series occurs on moist lower and
toe slope positions, primarily along stream channels.  Persistent
seepage water or a water table is usually evident within 50�100 cm of
the surface, and sites are mostly in cold air accumulation areas.  The
mature forest canopy is dominated by widely spaced hybrid white
spruce trees over a subcanopy of subalpine fir.  The shrub layer is
usually dense and dominated by black twinberry and thimbleberry.
Abundant black twinberry distinguishes these sites.  The herbaceous
layer includes many low and medium-sized forbs with moderate cover.
Oak fern and lady fern are usually abundant.

08 Sxw - Devil�s club Site Series is common on lower and toe slope
positions where soils are moistened by persistent seepage.  Subsoils
are usually strongly mottled and often gleyed. In contrast to the /07
unit, the /08 unit does not occur on sites with substantial cold air
accumulations.  The mature forest canopy is dominated by a mixture
of hybrid white spruce and subalpine fir.  The undergrowth is
dominated by and distinguished by abundant devil�s club and ferns,
including lady fern, spiny wood fern, and oak fern.

09 Sxw - Horsetail Site Series occurs on gentle toe slopes and in
depressions with a persistent near-surface (<50 cm) water table.  Soils
are typically Organics or Gleysols with thick surface organic horizons.
The mature forest canopy is predominantly widely spaced hybrid
white spruce with a small component of subalpine fir.  Trees are often
rooted on raised microsites.  The undergrowth is distinguished by
abundant (>5% cover) horsetail species.  Several other wet-site
species, such as mountain alder, lady fern, great northern aster, soft-
leaved sedge, and leafy mosses, are also common.
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10 SbSxw - Scrub birch - Sedge Site Series occurs in wet depres-
sions where a water table is near the surface (<50 cm).  These are
primarily forested wetlands that have organic soils.  The mature forest
canopy is relatively open and dominated by black spruce and often
includes lesser amounts of hybrid white spruce and lodgepole pine.
The undergrowth is distinguished by a significant (>5%) cover of
sphagnum moss as well as other typical bog species including scrub
birch, Labrador tea, bog willow, bog cranberry, and a variety of sedges.

Non-forested Sites  Wetlands are common in depressions in gently rolling
terrain and along low-gradient streams.  Fens are the predominant
wetland type, although bogs and swamps are also present.

KEY TO SITE UNITS OF THE SBSmw

1a. Soils <50 cm deep over bedrock and no evidence of seepage water;
usually crest or upper slope position; bedrock outcrops often
present.

2a. Soils extremely shallow, mostly <20 cm to bedrock; moisture
regime very xeric or xeric; combined cover of cladonia and cladina
lichens >2%; bedrock usually exposed.

SBSmw/02 FdBl - Huckleberry

2b. Soils mostly 20�50 cm deep; moisture regime xeric or subxeric;
combined cover of cladonia and cladina lichens <2%; bedrock
may or may not be exposed.

SBSmw/04 SxwFd - Knight�s plume

1b. Soils deeper or evidence of near-surface seepage water present; slope
position various; bedrock outcrops seldom present.

3a. Soil texture sand or loamy sand and no persistent seepage water
or water table within 100 cm of surface; mostly level or gently
sloping fluvial or glaciofluvial parent materials.

4a. Velvet-leaved blueberry common (5�50 % ground cover) and
oak fern absent or incidental; slope position generally level
or mid and moisture regime submesic.

SBSmw/03 Pl - Huckleberry - Velvet-leaved
blueberry
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4b. Velvet-leaved blueberry absent or incidental and oak fern
cover >10%; slope position generally lower, and moisture
regime mesic to subhygric.

SBSmw/06 Sxw - Oak fern

3b. Soils not sandy or, if so, then persistent seepage or water table
within 100 cm of surface; slope position various.

5a. Slope gradient 30% or greater and slope aspect SE, S, SW or
W.

SBSmw/04 SxwFd - Knight�s plume

5b. Slope gradient <30% or if steeper then aspect NW, N, NE, or
E.

6a. Moisture regime submesic, mesic, or subhygric; no
persistent seepage or water table within 50 cm of
surface.

7a. Oak fern cover >10%; moisture regime mesic or
subhygric.

SBSmw/06 Sxw - Oak fern

7b. Oak fern cover <10%; moisture regime predomi-
nantly submesic or mesic.

SBSmw/01 SxwFd - Falsebox

6b. Moisture regime subhygric or wetter; evidence of
seepage water inputs or water table within 50 cm of
surface.

8a. Moisture regime subhygric; no water table within 50
cm of surface; slope position lower or toe.

9a. Pink spirea cover 5% or greater; oak fern absent
or incidental; predominantly in cold air accumu-
lation basins.
SBSmw/05 Sxw - Pink spirea
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9b. Pink spirea cover <5%; oak fern usually
abundant; site variable but not in cold air
accumulation basin (may be cold air drainage area
in gently sloping valley bottoms).

10a. Devil�s club cover 5% or greater in mature
forest; black twinberry and thimbleberry
cover each <5%; lower and toe slope
positions without significant cold air
accumulation.
SBSmw/08 Sxw - Devil�s club

10b. Devil�s club cover <5%; black twinberry or
thimbleberry cover >5%; predominantly
toe slope positions along stream channels;
cold air accumulation sites.
SBSmw/07 Sxw - Twinberry - Oak fern

8b. Moisture regime hygric or wetter; persistent water
table within 50 cm of soil surface; slope position
lower, toe, or depression.

11a. Devil�s club cover >5%; mostly seepage sites
along stream channels.
SBSmw/08 Sxw - Devil�s club

11b. Devil�s club cover <5%; high water table sites
mostly in depressions or adjacent to non-
forested wetlands.

12a. Surface organic layers <50 cm thick over
mineral soil; common horsetail cover >5%
and sphagnum moss cover generally <5%.
SBSmw/09 Sxw - Horsetail

12b. Surface organic layers 50 cm or more thick
over mineral soil; common horsetail and
sphagnum moss cover >5%.
SBSmw/10 SbSxw - Scrub birch - Sedge
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Site Features of SBSmw Site Series
Site Series 01 02 03 04 05

Key Features zonal and other
gently to steeply
sloping sites with
mesic or near mesic
moisture regime

dry crests and
upper slopes with
very thin (< 20 cm)
soils over bedrock;
bedrock usually
exposed

gently sloping and
level sites with dry
sandy soils; no
evidence of seepage
input or water table

predominantly steep
S- and W-facing
upper slopes; also
crest and upper slopes
with shallow (21 - 50
cm) soils

moist sites in cold air
accumulation basins,
intermittent seepage or
water table below 50
cm; often adjacent to
wetlands

Soil Moisture /
Nutrient
Regimes

mesic (submesic-
subhygric) /
poor - rich

(very xeric) xeric /
very poor - rich

xeric - submesic /
very poor - poor

xeric - submesic /
medium, rich

subhygric /
poor

Slope Position mid (upper - lower) crest level crest, upper toe, lower, level
Aspect all all N/A all all
Slope Grade
(%)

0 - 30 (70) 0 - 30 0 - 10 0 - 70 < 10

Soil Texture gravelly loamy,
sand, silty

gravelly loamy,
sand

sand, gravelly sand gravelly loamy loamy, gravelly loamy

Humus Form
and Thickness
(cm)

Hemimor,
Hemihumimor
3 - 8

Xeromor
1 - 3

Hemimor
2 - 5

Xeromor,
Hemimor
2 - 8

Hemihumimor,
Hydromor
6 - 16

Occurrence /
Size /
Distribution

predominant /
large /
wide

uncommon /
small /
wide

common /
medium /
wide

uncommon /
small /
wide

locally common /
small - medium /
Sundberg Lake and
Umiti Creek areas
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Site Features of SBSmw Site Series (continued)
Site Series 06 07 08 09 10

Key Features moist, lower and
toe slope positions
with intermittent
seepage; also on
some moist level
areas with silty or
clayey soils

moist, lower and toe
slope positions with
seepage or water
table below 50 cm;
often in valley
bottoms and along
streams where cold
air accumulates

moist lower slope
positions with
significant seepage
inputs and better cold
air drainage than /07;
moist, rich, very
productive sites

wet, level to gently
sloping sites with
near-surface (< 50
cm) water table and
less than 50 cm of
organic material over
mineral soil

wet, level to gently
sloping sites with
near-surface (< 50
cm) water table and
50 cm or more of
organic materials
over mineral soil

Soil Moisture /
Nutrient
Regimes

subhygric /
poor - rich

subhygric /
medium, rich

subhygric (hygric) /
rich, very rich

hygric /
poor - rich

subhydric /
very poor - rich

Slope Position lower, level lower, toe (middle) lower, toe toe, depression depression
Aspect all all all but predominantly

N
all N/A

Slope Grade
(%)

0 - 20 0 - 20 (40) 5 - 50 (70) 0 - 5 0 - 5

Soil Texture gravelly sand,
loamy, silty, clayey

gravelly sand, loamy,
silty

gravelly loamy, sand loamy, silty, organic organic

Humus Form
and Thickness
(cm)

Hemimor
3 - 12

Hemihumimor,
Hydromoder
5 - 13

Hemihumimor,
Hydromor
6 - 15

Hydromoder,
Histomoder
5 - 50

Organic soils

Occurrence /
Size /
Distribution

common /
medium /
wide

common /
medium /
wide

common /
medium - large /
wide

uncommon /
small - medium /
wide

common /
small /
wide
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Site  Unit
    Pseudotsuga menziesii

  Pinus contorta
  Abies lasiocarpa

  Picea engelmannii x glauca
Picea mariana

  Vaccinium myrtilloides
  Amelanchier alnifolia
  Pachistima myrsinites

  Vaccinium membranaceum
  Rubus parviflorus

  Acer glabrum
  Lonicera involucrata

  Alnus tenuifolia
  Spiraea douglasii

  Oplopanax horridus
Ledum groenlandicum

  Carex rossii
  Lycopodium complanatum

  Chimaphila umbellata
  Clintonia uniflora

  Arnica cordifolia
  Smilacina stellata

  Mitella nuda
  Gymnocarpium dryopteris

  Equisetum spp.
  Circaea alpina

  Carex disperma
Potentilla palustris

  Cladina spp.
  Cladonia spp.

  Polytrichum spp.
  Peltigera aphthosa

  Pleurozium schreberi
  Peltigera spp.

  Ptilium crista-castrensis
  Rhytidiadelphus triquetrus

  Brachythecium spp.
  Sphagnum spp.

  Mnium spp.
Tomenthypnum nitens

Douglas-fir
lodgepole pine
subalpine fir
hybrid white spruce
black spruce
velvet-leaved blueberry
saskatoon
falsebox
black huckleberry
thimbleberry
Douglas maple
black twinberry
mountain alder
hardhack
devil's club
Labrador tea
Ross' sedge
ground-cedar
prince's pine
queen's cup
heart-leaved arnica
star-flowered false Solomon's-seal
common mitrewort
oak fern
horsetails
enchanter's nightshade
soft-leaved sedge
marsh cinquefoil
reindeer lichens
cladonia lichens
haircap mosses
freckle pelt
red-stemmed feathermoss
pelt lichens
knight's plume
electrified cat's-tail moss
ragged mosses
sphagnums
leafy mosses
golden fuzzy fen moss

Tree
Layer

Shrub
Layer

Herb
Layer

Moss
Layer

SBSmw Vegetation Tablea

03
1

5

3

3

5

3

1

4

1

4

3

3

2

3

5

3

4

1

04
5

4

3

3

2

3

3

1

2

2

2

2

3

2

5

2

5

3

1

01
5

3

3

4

2

3

3

3

1

2

1

2

3

3

1

2

1

2

5

1

5

4

1

1

05

5

2

2

2

3

5

3

3

4

3

5

06

4

5

5

1

3

3

3

1

3

2

2

5

1

2

5

5

4

2

2

07

1

4

5

5

4

2

1

2

1

4

2

1

1

4

4

4

2

2

08

5

5

2

3

1

5

2

1

2

5

2

3

2

4

2

4

5

3

5

09

4

5

1

3

5

1

3

1

3

3

4

5

3

3

3

1

3

4

4

1

5

10

1

4

1

1

4

2

3

3

2

1

3

3

5

3

02
5

3

3

3

3

3

5

2

2

3

3

4

3

5

3

a
 Species abundance:  1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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Falsebox
Pachistima myrsinities

Queen�s cup
Clintonia uniflora
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SBSwk1
SUB-BOREAL SPRUCE
WET COOL SUBZONE

WILLOW VARIANT

The SBSwk1 occurs in the northeastern portion of the Cariboo Forest
Region and adjacent portions of the Prince George Forest Region.  In the
Cariboo Forest Region (1473 km2), it dominates the rolling terrain along
the western edge of the Quesnel Highland north of the Cariboo River.  It
also extends eastward in valley bottoms into the more dissected and
rugged landscapes of the Quesnel Highland and Cariboo Mountains.  The
SBSwk1 occurs just below the ESSFwk subzone and has the highest
precipitation and coolest temperatures of the SBS Zone in the Cariboo
Forest Region.  Elevations are generally 900�1250 m.

Distinguishing Adjacent Units from the SBSwk1

The ESSFwk1 occurs above the SBSwk1 throughout its distribution in
the Cariboo Forest Region.  The SBSmw occurs below the SBSwk1
along most of its border, although the ICHwk4 occurs below the
SBSwk1 in the lower Cariboo River valley.  The ICHmk3 borders a
small portion of the SBSwk1 near Spectacle Lake along the southwestern
boundary of Bowron Park.  It occurs at similar elevations but in
apparently warmer climates than the SBSwk1.

In the ESSFwk1, zonal sites have:
� white flowered rhododendron, red elderberry, and Sitka valerian.

In the SBSmw, zonal sites have:
� common Douglas-fir and prince�s pine;
� little or no oak fern, three-leaved foamflower, or five-leaved bramble.

In the ICHwk4, zonal sites have:
� western redcedar and western hemlock;
� frequent Douglas-fir.

In the ICHmk3, zonal sites have:
� western redcedar and Douglas-fir;
� prince�s pine;
� little or no oak fern.
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Distribution of SBSwk1 Variant in the Cariboo Forest Region
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Site Units of the SBSwk1

Zonal Site Series  01 Sxw - Oak fern Site Series dominates the
SBSwk1 landscape, occurring from upper to lower slope positions on
medium-textured soils.  It occurs on gentle and steep slopes and on all
slope aspects.  Climax tree species are hybrid white spruce and
subalpine fir.  Spruce is the principal canopy species, while subalpine fir
is the principal tree species in the regeneration layer.  Subalpine fir as
well as lodgepole pine are often present in the canopy.  Since wildfires
have been less frequent than in other portions of the SBS in the Cariboo
Region, lodgepole pine stands are also less common.  The undergrowth
of mature forests has a moderate cover of shrubs, consisting of several
species.  Black twinberry and black huckleberry are among the most
abundant.  The herbaceous layer has a moderate cover of low-growing
species including oak fern, bunchberry, rosy twistedstalk, and stiff
clubmoss.  Moss cover is nearly continuous.

Drier Sites  Sites drier than those of the zonal site series are moderately
common, occurring on ridge tops, shallow soils, sandy soils, and steep
south-facing slopes.  These sites are distinguished by having more
lodgepole pine, birch-leaved spirea, and western mountain-ash than do
mesic and wetter sites.  Moist-site species such as spiny wood fern,
sweet-scented bedstraw, and leafy mosses are uncommon.

02 Pl - Huckleberry - Cladina Site Series occurs on upper slopes
and ridge tops where bedrock is very near (<35 cm) the surface.  These
are small, localized sites with a vegetation distinguished by abundant
ground lichens.  The mature forest canopy is typically dominated by
lodgepole pine or subalpine fir.  Low shrubs, especially black huckle-
berry and dwarf blueberry, are abundant, but the herbaceous layer is
typically sparse.  Moss cover is relatively patchy, occurring mostly on
microsites with deep soils.
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03 Pl - Huckleberry - Velvet-leaved blueberry Site Series occurs on
dry sands, including dry glaciofluvial terraces, as well as on dry upper
and crest slope positions where soils are shallow (<80 cm) but deeper
than those of the /02 unit.  Slopes range from level to steep, but are
most commonly level sandy terraces.  The mature forest canopy is
most often dominated by lodgepole pine with an understory of hybrid
white spruce and subalpine fir.  The undergrowth vegetation is
distinguished by abundant velvet-leaved blueberry, which, together
with black huckleberry, bunchberry, and twinflower, typically
dominates the undergrowth.  In contrast to most other site series, black
gooseberry is absent.  Feathermoss cover of the soil surface is nearly
complete.

04 SxwFd - Knight�s plume Site Series occurs primarily on steep
(>30%) south- and west-facing slopes with deep, loamy soils that
have a high coarse fragment content.  Most soils contain coarse
fragments more than 25 cm in diameter.  This site series is also found
on gentler south-  and west-facing slopes where soils are moderately
shallow (35�80 cm) to bedrock.  The mature forest canopy is typically
dominated by lodgepole pine with sparse hybrid white spruce and
subalpine fir.  The shrub layer is relatively dense and dominated by
black huckleberry.  The herb layer is relatively sparse, but feathermoss
cover is nearly complete.  The vegetation is distinguished from other
sites by the presence of Douglas maple and the absence of velvet-
leaved blueberry, three-leaved foamflower, and false Solomon�s-seal.

05 Sxw - Huckleberry - Highbush-cranberry Site Series is the most
common site series on submesic sites with loamy soils.  It occurs on
upper slope positions, on broad, rounded hill crests with deep soils,
and on some steep south- and west-facing slopes where soils are deep
and coarse fragment content is not high.  The mature forest canopy is
dominated by hybrid white spruce or lodgepole pine.  Subalpine fir is
by far the most abundant understory tree species.  The undergrowth
vegetation is similar to that of the /01 site series but is distinguished by
having less abundant (<10% cover) oak fern, three-leaved foamflower,
and leafy mosses.
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Wetter sites  Sites wetter than those of the zonal site series are very
common in the SBSwk1 due to the relatively wet climate and large
volumes of soil seepage water.  They occur on lower slopes and in the
bottoms of small valleys, on seepage areas, and along streams and
wetlands.  Compared to the zonal site series, they have less lodgepole
pine, birch-leaved spirea, and black huckleberry but more spiny wood
fern, sweet-scented bedstraw, and common horsetail.

06 Sxw - Pink spirea - Oak fern Site Series occurs on moist sites in
cold air accumulation areas, primarily in small, shallow depressions
adjacent to wetlands.  The mature forest typically has a relatively
open canopy dominated by hybrid white spruce and sparse tree
regeneration.  The undergrowth vegetation is distinguished by its
vigorous low shrub layer, dominated by abundant pink spirea and
black twinberry. The herbaceous layer is diverse, containing many
species with more than 1% ground cover.  Knight�s plume moss covers
most soil surfaces.

07 Sxw - Twinberry - Oak fern Site Series is found primarily on
moist lower and toe slope positions along stream channels.  These are
often fluvial terraces and are typically cold air drainages.  The mature
forest canopy is typically dominated by large hybrid white spruce
trees with a subcanopy of subalpine fir.  The undergrowth is distin-
guished by a vigorous shrub layer, dominated by black twinberry and
thimbleberry, and including red elderberry.  Oak fern is abundant and,
along with other ferns, dominates the herb layer.  Moss cover is
incomplete.

08 Sxw - Devil�s club Site Series occurs on moist lower slopes where
there is a nearly sustained, relatively high volume of seepage water
flow near the surface.  It typically does not occur in cold air accumula-
tion areas.  The mature forest canopy is dominated by a mixture of
hybrid white spruce and subalpine fir with little or no lodgepole pine.
The undergrowth is dominated by and distinguished by devil�s club
and ferns, including lady fern, spiny wood fern, and oak fern.  Mosses
cover less of the soil surface than in most other SBSwk1 sites.
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09 Sxw - Horsetail Site Series occurs on level or gently sloping sites
with a persistent near-surface (<50 cm) water table.  These sites are
primarily at the toe of slopes and are often adjacent to wetlands.  Soils
are typically Gleysols and, less commonly, Organics.  The mature
forest canopy is predominantly small, widely spaced hybrid white
spruce with a small component of subalpine fir.  Trees are often rooted
on raised microsites.  The undergrowth is distinguished by abundant
(>5% cover) common horsetail.  Common shrubs are black gooseberry
and black twinberry.

10 Sxw - Devil�s club - Lady fern Site Series occurs in the Prince
George Forest Region but has not been recorded in the Cariboo Forest
Region.

11 SbSxw - Scrub birch - Sedge Site Series occurs in wet depres-
sions where a water table is near (<50 cm) the surface.  These are
primarily forested wetlands.  The mature forest canopy is relatively
open, and dominated by black spruce or white spruce.  The under-
growth is distinguished by abundant (>5% cover) sphagnum moss.

Non-forested Sites  Wetlands are common on the floor of small valleys
and along gently sloping drainage channels.  Sedge fens dominate the
wetland area, although shrub fens and swamps are also present.
Grasslands are virtually absent, and nearly all of the upland terrain is
forested.
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Key to Site Units of the SBSwk1

1a. Soils shallow (<80 cm) to bedrock and no significant seepage water
input; slope position usually crest or upper; bedrock outcrops often
present.

2a. Soils predominantly very shallow (<35 cm) over bedrock; slope
position mostly crest; cladonia and cladina lichens abundant
(>5% cover); moisture regime very xeric or xeric.

SBSwk1/02 Pl - Huckleberry - Cladina

2b. Soils predominantly deeper; bedrock often not exposed; slope
position mostly upper, occasionally crest; cladonia and cladina
lichens not abundant; moisture regime xeric or subxeric.

3a. Douglas maple cover >1% and velvet-leaved blueberry absent
or incidental; slope gradient >20% and slope aspect
predominantly south or west.

SBSwk1/04 SxwFd - Knight�s plume

3b. Douglas maple cover <1%; velvet-leaved blueberry usually
present; slope gradient <20% or, if steeper, then slope
aspect predominantly north or east.

SBSwk1/03 Pl - Huckleberry - Velvet-leaved
blueberry

1b. Soils deeper (>80 cm), or significant near-surface seepage water
input; slope position various but seldom crest; bedrock outcrops
usually not present;

4a. Soil texture sand or loamy sand, and no evidence of seepage
water or water table within 100 cm of surface; slope position
predominantly mid, upper, or level; velvet-leaved blueberry
present.

SBSwk1/03 Pl - Huckleberry - Velvet-leaved
blueberry

4b. Soil texture finer or, if sand, then evidence of seepage water or a
water table within 100 cm of soil surface; slope position various;
velvet-leaved blueberry usually absent or incidental.

5a. Slope gradient 30% or greater and slope aspect SE, S, SW, or
W.
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6a. Douglas maple cover >1%; soil coarse fragment content
>50%, and large (>25 cm diameter) fragments common.

SBSwk1/04 SxwFd - Knight�s plume

6b. Douglas maple absent or incidental; soil coarse fragment
content <50%, or significant component of large
fragments not present.

SBSwk1/05 Sxw - Huckleberry - Highbush-
cranberry

5b. Slope gradient <30% or, if steeper, then slope aspect NW, N,
NE, or E.

7a. Moisture regime predominantly submesic or mesic
(occasionally subhygric in /01); no evidence of seepage
water input or water table within 50 cm of soil surface.

8a. Moisture regime predominantly mesic; oak fern
abundant (>10% cover).

SBSwk1/01 Sxw - Oak fern

8b. Moisture regime predominantly submesic; oak fern
not abundant (<10% cover).

SBSwk1/05 Sxw - Huckleberry - Highbush-
cranberry

7b. Moisture regime subhygric or wetter; evidence of
seepage water inputs or water table within 50 cm of soil
surface.

9a. Moisture regime subhygric or rarely hygric;
persistent water table not present within 50 cm of
soil surface; slope position level, mid, lower, or toe.

10a. Pink spirea cover 5% or greater; predominantly
cold air accumulation basins near the perimeter
of wetlands.
SBSwk1/06 Sxw - Pink spirea - Oak fern

10b. Pink spirea cover <5%; site variable but
generally not in cold air accumulation basin.
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11a. Devil�s club cover >5% in mature forest;
cover of black twinberry and thimbleberry
variable; lower-slope seepage sites.
SBSwk1/08 Sxw - Devil�s club

11b. Devil�s club cover <5%; cover of black
twinberry or thimbleberry >5%; mostly toe
slope positions along stream channels.
SBSwk1/07 Sxw - Twinberry - Oak fern

9b. Moisture regime hygric or wetter; persistent water
table within 50 cm of surface; slope position toe or
depression.

12a. Surface organic layers <50 cm thick; common
horsetail cover >5% and sphagnum moss cover
<5%.
SBSwk1/09 Sxw - Horsetail

12b. Surface organic layers >50 cm thick; sphagnum
moss and common horsetail cover each >5%.
SBSwk1/11 SbSxw - Scrub birch - Sedge
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Site Features of SBSwk1 Site Series
Site Series 01 02 03 04 05

Key Features zonal and other
gently to steeply
sloping sites with
mesic or near-mesic
moisture regime

very dry ridge and
hill crests and upper
slopes with very thin
(< 35 cm) soils over
bedrock; bedrock
usually exposed

mostly dry sandy
soils on gentle (some
steep) slopes; also
dry, shallow (40 - 80
cm) soils on N and E
aspects and gentle S
and W aspects

steep S and W
aspects with shallow
(40 - 80 cm) loamy
soils or deep loamy
soils that have a high
coarse fragment
content

wide range of
submesic sites:
upper slopes,
broad crests, and
gentle S and W
aspects with deep
loamy soils

Soil Moisture /
Nutrient Regimes

mesic, subhygric /
poor - rich

xeric /
very poor - rich

xeric - submesic /
very poor - medium

subxeric, submesic /
poor - rich

submesic, mesic /
poor - rich

Slope Position upper - lower crest crest, upper, mid,
level

mid, upper upper, mid, level

Slope Aspect all all all SE, S, SW, W all (N or E on
steep slopes)

Slope Grade (%) 0 - 50 (70) 0 - 30 0 - 70 > 30 0 - 50 (70)
Soil Texture gravelly loamy,

sand, silty
gravelly loamy sand, gravelly sand loamy, gravelly

loamy
loamy, gravelly
loamy

Humus Form and
Thickness (cm)

Hemimor,
Hemihumimor
3 - 8

Xeromor
1 - 3

Hemimor,
Xeromor
1 - 8

Hemimor
3 - 8

Hemimor
3 - 8

Occurrence /
Size /
Distribution

predominant /
large /
wide

uncommon /
small /
wide

common /
medium /
wide

uncommon /
small /
wide

common /
medium /
wide
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Site Features of SBSwk1 Site Series (continued)
Site Series 06 07 08 09 11

Key Features moist sites in cold air
accumulation basins,
often adjacent to
wetlands

moist, lower and toe
slope positions; often
on level to gently
sloping sites adjacent
to stream channels

very moist lower
slope positions with
significant seepage
volumes; moist, rich
sites

wet, level to gently
sloping sites with
near-surface (< 50
cm) water table and
< 50 cm of peat over
mineral soil

wet, level to
gently sloping
sites with near-
surface (< 50 cm)
water table and
50 cm or more of
peat over mineral
soil

Soil Moisture /
Nutrient Regimes

subhygric /
poor, medium

subhygric /
medium, rich

subhygric /
rich, very rich

hygric /
poor - rich

hygric, subhydric
/ poor - rich

Slope Position toe, lower middle, lower, toe,
level

lower, middle toe, depression depression

Slope Aspect all all all, but mostly N all N/A
Slope Grade (%) < 20 0 - 20 (40) 0 - 50 0 - 5 0 - 5
Soil Texture loamy, gravelly

loamy
gravelly loamy, silty gravelly loamy, sand loamy, silty organic

Humus Form and
Thickness (cm)

Hemimor
3 - 8

Hemimor,
Mormoder
3 - 8

Hemihumimor,
Hemimor
5 - 20

Hydromor
5 - 50

Organic soil

Occurrence /
Size /
Distribution

uncommon /
small - medium /
wide

common /
medium /
wide

common /
medium - large /
wide

uncommon /
small - medium /
wide

uncommon /
small /
wide
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Site  Unit
     Pinus contorta
  Abies lasiocarpa

  Picea engelmannii x glauca
  Sorbus scopulina

  Spiraea betulifolia
  Vaccinium membranaceum

  Vaccinium myrtilloides
  Amelanchier alnifolia

  Acer glabrum
  Lonicera involucrata

  Rubus parviflorus
  Spiraea douglasii

  Sambucus racemosa
  Oplopanax horridus
Ledum groenlandicum

Betula glandulosa
  Clintonia uniflora
  Aralia nudicaulis

  Gymnocarpium dryopteris
  Cornus canadensis

  Streptopus roseus
  Smilacina stellata
  Tiarella trifoliata

  Smilacina racemosa
  Dryopteris expansa

  Veratrum viride
  Galium triflorum

  Equisetum spp.
Potentilla palustris

Carex disperma
  Cladina spp.

  Cladonia spp.
  Dicranum spp.
  Peltigera spp.

  Pleurozium schreberi
  Hylocomium splendens

  Brachythecium spp.
  Rhytidiadelphus triquetrus

  Mnium spp.
Sphagnum spp.

lodgepole pine
subalpine fir
hybrid white spruce
western mountain ash
birch-leaved spirea
black huckleberry
velvet-leaved blueberry
saskatoon
Douglas maple
black twinberry
thimbleberry
hardhack
red elderberry
devil's club
Labrador tea
scrub birch
queen's cup
wild sarsaparilla
oak fern
bunchberry
rosy twistedstalk
star-flowered false Solomon's-seal
foamflower
false Solomon's-seal
spiny wood fern
Indian hellebore
sweet-scented bedstraw
horsetails
marsh cinquefoil
soft-leaved sedge
reindeer lichens
cladonia lichens
heron's-bill mosses
pelt lichens
red-stemmed feathermoss
step moss
ragged mosses
electrified cat's-tail moss
leafy mosses
sphagnum
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SBSwk1 Vegetation Tablea

a
 Species abundance:  1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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7  SILVICULTURE CONSIDERATIONS

Background

Role of the BEC System

Developing an effective silviculture prescription for a forest site requires
the synthesis of many site and operational considerations, all within the
context of the management objectives.  The silviculturist must consider
the potentials and principal limitations of the site as well as the results
of previous prescriptions on similar sites.  When the results of silvicul-
ture prescriptions are recorded in an organized manner by site character-
istics, they can become the basis for the development and evolution of
silviculture practices to better meet stand management objectives.

The Biogeoclimatic Ecosystem Classification (BEC) system provides a
framework for organizing and communicating knowledge of site factors
and how they affect success in achieving management objectives.  It is an
essential tool to assist the silviculturist in developing, adapting, and
improving silviculture prescriptions to better meet management
objectives.

The re-establishment of crop trees on a cutover area may be viewed
primarily as a timber production objective.  In most cases, however, re-
establishment of trees is also very important for maintenance of wildlife
habitat, watershed quality, and visual quality.  That is, effective
silviculture prescriptions not only meet timber production objectives but
usually meet other natural resource management objectives as well.

Forest management objectives in British Columbia, as elsewhere in
North America, are currently facing several challenges and undergoing
substantial development to meet these challenges.  Silviculturists are
moving increasingly from even-aged, primarily clearcut systems to a
greater range of silvicultural systems and greater demand for optimum
timber production on fewer sites.  To meet these challenges, it is
increasingly important to recognize the capabilities and limitations of
forest sites for meeting management objectives.  It is also especially
important to clearly recognize that success of a prescription is very
dependent on the site to which it is applied.  The BEC system is a
valuable tool for assisting the silviculturist to assess site attributes and
develop a prescription that best meets current management objectives.
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Objectives and Scope

The principal objectives of this section are to summarize, for each site
series:
· the ecologically adapted tree species and the principal site-related

limitations to restocking a site with them to current standards
(restocking method may be artificial or natural);

· the shrub and herbaceous vegetation that develops following clearcut
tree harvesting; and

· current silviculture experience and ecological principles regarding
practices to successfully meet timber management objectives.

Our intention in this section is to summarize basic operational experi-
ence and research information, which, along with management objectives
and local experience, will assist a silviculturist to develop an ecologically
sound silvicultural prescription.  We do not recommend a single
silvicultural system or practice as the best practice since this will vary
depending on management objectives and local experience.  However, the
information contained here should help guide the selection of silviculture
systems and practices.  For the most part, the summary information is
of a basic and general nature.  We hope that it will be especially useful to
the silviculturist who is developing a familiarity with an area, and that
with increasing experience, silviculturists will add to or modify the
considerations presented here.

We have not attempted to summarize practices for achieving non-timber
objectives except as they are met by quickly reestablishing a stand of
crop trees.  We assume that silviculturists will refer to other available
documents and sources of information for practices to meet non-timber
objectives at both the stand and the landscape level.

The silviculture considerations summarized here consider regeneration in
both clearcutting and partial harvesting silviculture systems for all site
series.  Outside of the IDF Zone, there is currently very little experience
with regenerating partially harvested stands, either even-aged or uneven-
aged.  As a result, the silviculture considerations for partial harvesting
systems, including site-limiting factors and expected results of regenera-
tion practices, are tentative.  We expect that they will be modified or
enhanced as additional experience is gained, and we encourage input from
silviculturists and others with experience in partial harvesting systems.
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Partial harvesting systems including shelterwood, group selection, and
single tree selection systems are being more widely encouraged and
considered for a variety of ecosystems to meet both timber and non-
timber sustainability.

The silviculture considerations in this section focus on coniferous tree
species, with less attention to deciduous species.  Although deciduous
tree species that are adapted to the site are listed and some limiting site
factors are identified, few comments on current practices for manage-
ment of deciduous species are provided.  There is relatively little
experience managing for deciduous species on site units of this region.

Productivity (site index) estimates by site series have not been included
in this guide since estimates more comprehensive than those that could
be prepared for this guide are being prepared by the Site Productivity
Working Group for all site series of British Columbia (see �Other
Sources of Information � Productivity,� below).

Silviculture consideration tables are presented for most of the principal
biogeoclimatic units of the Cariboo Forest Region.  However, tables are
not presented for some units in which there is little experience in this
region due to small extent or little silviculture history.  For units that are
primarily in other forest regions, the user is referred to site identification
and interpretation guides for those regions.

Other Sources of Information

The information contained in this guide to site units is only one of many
sources of information and guidance on silvicultural systems and
practices.  Although pertinent references are far too numerous to be
adequately reviewed here, some relevant sources of information are cited.

General  Lavender et al. (1990) (�Regenerating British Columbia�s
Forests�) is an excellent general reference on the principles and methods
of forest regeneration in British Columbia. Chapters by various authors
describe: physiological and ecological principles of regeneration;
principles of tree species selection and silvical characteristics of major
tree species; reforestation planning; preharvest assessment and prescrip-
tion; regeneration monitoring; natural regeneration; site preparation
principles and methods (burning, mechanical and chemical); planting and
seeding; control of competing vegetation; and insect, disease, and
mammal damage.
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Environmental and Soil Factors Affecting Regeneration  The literature
on site and soil factors affecting forest regeneration is large but the reader
is referred to Lavender (1990), Stathers et al. (1990), and Klinka et al.
(1990), all in �Regenerating British Columbia�s Forests� for a summary
of important site and soil factors affecting regeneration success.  See
Steen et al. (1990) for a guide to identification and management of
summer frost-prone sites in the Cariboo Forest Region and Stathers
(1989) for a summary of factors affecting frost occurrence and its effect
on young forest plantations.  Stathers and Spittlehouse (1990) summa-
rize effects of soil temperature regime on seedling growth and techniques
for modifying soil temperature regimes.  Farnden (1994) summarizes
environmental constraints to growth of crop trees in the ESSF Zone in
British Columbia and practices to modify the seedling environment to
encourage increased growth.

Productivity  The Site Productivity Working Group has tabulated
average site index information by site series for all biogeoclimatic units,
site series, and species where information is currently available or can be
reliably extrapolated from ecologically similar site series.  A draft
entitled �Average site index for select tree species and ecosystems in
British Columbia: first approximation� was prepared in August 1996
and is expected to be released in published form early in 1998.  This
tabulation is a first approximation of average site index by site series and
will be updated as additional information becomes available.

Tree Species Selection and Stocking Standards  Tree species selection
is a very important decision, which should be based on the silvical
characteristics of the species and the ecological characteristics of the site.
Literature on the silvical characteristics of species is large but the reader
is referred to Klinka et al (1990) in �Regenerating British Columbia�s
Forests� for a summary of principles and current information on selected
species.  Tree species selection guidelines and stocking standards by site
series are contained in the Forest Practices Code of B.C. guidebook
entitled "Establishment to Free Growing Guidebook � Cariboo Forest
Region" (B.C. Ministry of Forests and BC Environment 1995a).
Although this guidebook does not include deciduous species, ecologically
adapted deciduous species are listed for each site series in Silviculture
Interpretations Working Group (1993).  Stocking standards for uneven-
aged Douglas-fir stands in the IDF are contained in Silviculture Interpre-
tations Working Group (1992).
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Site Preparation Guides  The Forest Practices Code of B.C. Site
Preparation Guidebook (B.C. Ministry of Forests and BC Environment
1995b) summarizes site preparation treatments and equipment and
provides guidelines regarding the use of site preparation practices.
Coates and Haeussler (1987) describe the types and uses of mechanical
site preparation equipment.  Burton (1992) provides a summary of site
treatment options, including no treatment, and the advantages and
disadvantages of each for specific objectives.  Treatment options
discussed include prescribed burning, no site preparation, harvest
modifications, herbicides, grazing, grass seeding, mulches, and a variety
of mechanical treatment options.  Principles and methods of drag
scarification for natural lodgepole pine regeneration are described by
Bancroft (1996) (�Fundamentals of natural lodgepole pine regeneration
and drag scarification�).  Procedures for documenting and evaluating the
effects of broadcast burning are presented in Trowbridge et al. (1986).

Insects and Diseases  Principal damaging insects and diseases of managed
forests in British Columbia are described with photographs in Finck et
al. (1992).  Common tree diseases of British Columbia are described
with photographs by Allen et al. (1996).  Finck et al. (1990) describe
damage potentials and signs and symptoms of insect pests in regenerat-
ing British Columbia forests.

Vegetation Management  Comeau et al. (1996) include several papers by
various authors on vegetation management.  Topics include silvicultural
systems for vegetation control, prescribed fire, mechanical treatments,
chemical treatments, seeded cover crops, mulching, sheep, forest
rangelands, and biodiversity.  Vegetation complexes in British Columbia
and some management considerations for them are described by Newton
and Comeau (1990) and B.C. Forest Practices Branch (1997a, 1997b,
1997c, 1997d, 1997e, 1997f, 1997g). Thompson and Steen (1996) and
Steen and Smith (1991) discuss the use of seeded cover crops, and
Newsome (1996) discusses the use of sheep for vegetation management.
Coates et al. (1990) summarize the effects of treatments on selected
shrub and herbaceous species, and Haeussler et al. (1990) summarize the
autecology of selected common shrubs and herbs in British Columbia.
Otchere-Boateng and Ackerman (1990) describe vegetation control
equipment including manual clearing tools, manual girdling tools, ground
spraying equipment, stem injection tools, and aerial spraying equipment.



7�1 - 6

SILVICULTURE CONSIDERATIONS

Silvicultural Systems  The Forest Practices Code of British Columbia
Silvicultural Systems Guidebook (B.C. Ministry of Forests and BC
Environment 1995c) describes basic concepts and terminology of
silvicultural systems used in British Columbia and presents guidelines
for choosing a silvicultural system.  Guidelines for management of
uneven-aged Douglas-fir stands in the IDF are contained in Silviculture
Interpretations Working Group (1992).

Soil Erosion and Soil Compaction Hazards  Timber harvesting
strategies for reducing the risk of excessive site degradation are presented
in Lewis et al. (1989).  This field guide insert includes keys for assessing
compaction hazard, displacement hazard, surface erosion hazard, and
mass wasting hazard.  Background information for these keys is
presented in Carr et al. (1991) and Lewis and Timber Harvesting
Subcommittee (1991).

Silviculture Practices to Maintain Biodiversity and Wildlife Habitat
Guidelines and literature on silviculture practices for biodiversity
conservation are rapidly increasing in number.  Basic principles of
managing forests for biodiversity conservation are presented in Hunter
(1990) and Hansen et al. (1991).  The Forest Practices Code of B.C.
Biodiversity Guidebook (B.C. Ministry of Forests and BC Environment
1995d) presents guidelines for landscape- and stand-level biodiversity,
including wildlife tree patches.  The Managing Identified Wildlife
Guidebook1 provides recommendations for forest practices on identified
wildlife species habitats.  Park and McCulloch (1993) present guidelines
for juvenile spacing to maintain biodiversity.  Guidelines for logging on
mule deer winter ranges in the Cariboo Forest Region are contained in
Armleder et al. (1986).

Use of the Silviculture Considerations Tables

The silviculture considerations tables presented in the following sections
contain information for each forested site series within a biogeoclimatic
unit on the following topics:
·   ecologically adapted tree species;
·   principal site factors limiting establishment and early growth of tree

species;
·   potential shrub and herbaceous vegetation; and
·   silviculture practices that have been successful or are expected to be

successful in meeting regeneration objectives for timber management.

1B.C. Ministry of Forests and BC Environment. 1996. Forest Practices Code of British Columbia,
 managing identified wildlife guidebook, B.C. Min For. and BC Environ., Victoria, B.C.
 Unpublished internal government review draft.
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The intent of these tables is to provide basic interpretations and
principles that a silviculturist can use to develop a silviculture prescrip-
tion for a site.  The tables do not state a preferred or best management
practice since this may vary with the objectives for the site as well as
the specific attributes of the site.  The set of tables for each of the
biogeoclimatic units is preceded by comments on general silviculture
practices and constraints within the biogeoclimatic unit as a whole.  This
general section also lists some insects and diseases of most concern to
silviculturists.  The following comments provide further description of
the contents of the tables and guidance for their use.  An example table
and guidance for its use is presented on the following page.

Ecologically Adapted Species  The ecologically adapted species for each
site series listed in this column are the same as those listed in the
"Establishment to Free Growing Guidebook: Cariboo Forest Region"
(B.C. Ministry of Forests and BC Environment 1995a) except for
deciduous species.  The list of ecologically adapted deciduous species is
the same as that in Silviculture Interpretations Working Group (1993).
The list is ordered by primary species (P:), secondary species (S:),
tertiary species (T:), and deciduous species (D:).  These classes are
defined in the above guidelines.  The order of species within each of the
classes has no particular meaning and should not be considered relevant
to species selection.  Tree species are listed by the following codes: At
(trembling aspen), Act (cottonwood), Bl (subalpine fir), Cw (western
redcedar), Ep (paper birch), Fd (Douglas-fir), Hw (western hemlock), Pl
(lodgepole pine), Pa (whitebark pine), Py (ponderosa pine), Sb (black
spruce), Se (Engelmann spruce), Sw (white spruce), and Sxw (hybrid
white spruce).

Principal Site Factors Limiting Tree Establishment and Early Growth
This column lists the principal site factors that should be considered in
developing a silviculture prescription for a site, and rates the impact of
the factor on each of the ecologically adapted species.  The list and the
rating apply where the site has received no silvicultural or other
treatment other than timber harvesting to prepare it for regeneration.
The species listed under each site factor indicate those species that are
most limited by that factor.  Species that are bolded and underlined are
considered most limited.  Unless the limiting factor is ameliorated,
plantations of these species are considered likely to fail to meet free-
growing standards on most sites in most years.  Natural regeneration
ingress rates will generally be inadequate to restock most sites.  Species
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FIGURE 4  Example silviculture considerations table.
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that are listed but not bolded and underlined are less limited.  Unless the
limiting factor is ameliorated, plantations of these species are considered
likely to fail to meet free-growing standards on all sites in most years.
Many sites planted with these species will require at least fill planting
and, in some years or on some sites, high percent mortality or failure to
meet free-growing standards is considered likely.  Species that are not
listed are least limited.  They are considered likely to meet free-growing
standards on most sites in most years without amelioration of the
limiting factor but growth will likely be enhanced by amelioration of the
listed factor.

Limiting site factors are considered separately for clearcut or low
retention partial harvest (�no or limited canopy�) and for higher
retention partial harvest (�canopy present�).  Since a wide variety of
silvicultural systems using partial harvesting are potentially available, it
is necessary to identify the type of partial harvesting to which the
limiting factors apply.  For purposes of these tables, the identified
partial harvest silvicultural system is one that we currently consider
very likely to be operationally implemented on the particular site series.
This �very likely to be implemented� silvicultural system varies by
biogeoclimatic unit, and by site series within the biogeoclimatic unit.
They are identified on the first page of each biogeoclimatic unit section
under �Silviculture Considerations Table � Harvest Assumptions.�  If a
different silvicultural system is used than the one listed, the limiting
factors may no longer apply.

The list of limiting factors and the ratings of species under each of them
are based on field observations, autecology of the species related to
attributes of each site series, limited research results, and experience of
operational silviculturists.  In many cases the ratings are only our best
estimates, based on very little information.  This is especially true for
ratings under the �canopy present� or partial harvesting scenario, since
there is very little silviculture experience or research in partial harvesting
systems in most biogeoclimatic units.  It is also especially true for
deciduous species, since there is little experience in managing for these
species in this area.  As additional experience is gained, we anticipate
that the list of limiting factors and the species ratings under each of the
factors will be modified.

Limiting factors in the tables are often followed by parentheses, which
further refine the site conditions where the limiting factor applies.  For
example �cold, wet soils (toe slopes)� indicates that cold, wet soils are a
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significant limiting factor where the site series occurs on toe slope
positions but not necessarily throughout the distribution of the site
series.  The species ratings under the limiting factor apply only to the
specified site conditions.

The following is a brief description of each of the limiting site factors
listed in the tables.

Moisture deficits in the tree seedling are affected by available moisture
content in the soil, rate of water uptake by the roots and movement
throughout the plant, and moisture loss from the leaves and other
tissues.  For purposes of these tables, moisture deficit is applied to site
series where moisture stress causing mortality or insufficient growth to
particular tree species is likely to result from dry soils or high rates of
moisture loss from the leaves.  Tree species ratings are based on silvics
literature and field observations regarding the distribution of tree species
along moisture gradients.

Light deficits (vegetation overtop) refer to shade created by overtop-
ping vegetation.  Under a clearcutting system, light deficits are due
primarily to shade created by overtopping shrubs and herbs.  The light
limitation can be ameliorated by removal or reduction in the cover of
vegetation around the seedling and by appropriate species selection.  In
partial harvesting systems, light deficits may be due to a combination of
shade from residual trees as well as from shrubs and herbs.  In this
situation, the limitation can be ameliorated by reducing shrubs and herbs
around the seedling and by careful microsite selection when planting to
maximize exposure to light coming through the residual tree canopy.

Nutrient deficits, especially nitrogen, may limit tree growth to some
extent on a majority of sites.  For purposes of these tables, however,
nutrient deficits are listed for those site series where nutrients are
especially limiting due to low ability of soils to hold nutrients.  These
are sites with coarse sandy soils or with very shallow soils.  In most
cases, no species are listed under nutrient deficits since these deficits are
not likely to preclude restocking unless soil organic matter or surface
soils are removed from the site or planting spot.  Special attention
should be given to conservation of soil organic layers and both coarse
and fine woody debris on sites where nutrient deficits are identified.
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Cold, wet soils have a near-surface water table and typically a relatively
thick organic layer over the mineral soils.  They are found primarily on
toe slope positions and in depressions.  Due to the temperature-
buffering capacity of water and the insulative properties of wet soil
organic layers, these soils remain cool during the growing season.  On
some sites, temperatures may seldom rise above 5�7°C.  Root growth of
tree seedlings as well as water and nutrient uptake by roots at these low
temperatures is limited by slow metabolic rates.  Slow root growth
generally results in slow shoot growth.  Limitations of cold, wet soils
can be ameliorated by planting on raised, better-drained microsites.
These microsites may be either natural or artificial.

Cold, moist soils are similar to cold, wet soils but are not as wet.  They
are primarily soils moistened by seepage in cold or cool climates.  Root
growth and water and nutrient uptake are limited by cool soils but
limitations are generally less severe than for cold, wet soils.

Cold soils limitation is similar to cold, wet and to cold, moist soils but
soils may be wet or moist for only a small part of the growing season,
primarily early in the growing season.  They are typically found in cold air
accumulation areas with fine-textured or compacted soils.  Limitations are
generally less severe than for cold, wet soils.

Summer frost (subzero air temperatures or plant tissue temperatures
during the growing season) can cause lethal or non-lethal damage to
conifer seedlings.  Nonlethal damage may affect metabolic processes
such as photosynthesis, which affect growth and may increase suscepti-
bility to pathogens.  Lethal damage may include only a single needle, a
bud, or the entire plant.  Tree species differ in their growing season
sensitivity to subfreezing temperatures.  Sensitive species are Douglas-
fir, western redcedar, and western hemlock.  Moderately resistant
species are hybrid white and Engelmann spruce and subalpine fir.
Lodgepole pine and black spruce are relatively tolerant of summer frost.
Subzero air temperatures arise from two different processes (Stathers
1989; Steen et al. 1990).  Radiation frost results when the surface of the
soil or a plant cools by radiating heat toward the atmosphere.  On calm,
clear nights, radiation cooling may cool the soil surface to temperatures
below 0°C even though air temperatures above the surface are warmer.
The second process is local advection frost, which occurs when air that
has cooled by radiation cooling at another location flows onto a site.
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Since cold air is more dense than warm air, it tends to flow downhill and
pond in depressions as well as against barriers to its movement.
Advection frost may be especially common in areas with a large upslope
source area where the surface is cooled by radiation cooling.

Winter dessication occurs when moisture loss from leaves cannot be
balanced by moisture uptake through the roots due to frozen or very
cold winter soils and slow water movement through the plant.  Poten-
tials are probably greatest on steep, warm aspects with a shallow to
moderate snowpack and frozen soils.  Although winter dessication may
occur widely on a few seedlings, it is included only where risks are
highest for a large number of seedlings.

Rooting restrictions apply to areas of near-surface bedrock where root
growth is limited by the small potential rooting volume.  Limited root
growth may result in mortality or growth losses due to desiccation,
nutrient deficits, stem toppling, or other factors.

Snowpress may cause widespread damage to young tree seedlings,
especially in plantations.  However, it has been listed as a limiting factor
only for site series where hazards are greatest.  These are generally in
snowy climates and sites with the greatest spring snowpack.  Several
related processes have been combined under snowpress.  The most
common is where the weight of the melting snowpack presses leafy
herbaceous plants downward onto the tree seedling, causing the seedling
to be pressed to the ground under a mat of vegetation.  In some cases,
the melting snowpack may itself damage the seedling by breaking or
tearing lateral branches from the shoot, especially if the snowpack has an
icy layer on the surface as often occurs in clearcuts.  Another process
that has been included here is often called snowcreep damage, which
results when the snowpack slides very slowly downhill and presses tree
seedlings to the ground in the downslope direction either directly or
indirectly by pressing vegetation onto the seedling.  Seedlings planted on
the downhill side of barriers such as stumps are less affected by snow-
creep, although research indicates that seedlings planted behind stumps
may become etiolated.  The effects of snowpress damage can be at least
partially ameliorated by removing overtopping herbaceous vegetation
from around the tree seedling and by planting species and stock types
relatively resistant to snowpress.  Small-diameter lodgepole pine stock is
especially susceptible to snowpress.
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High surface temperatures are potentially limiting to regeneration on
steep south and west aspects in warm climates.  High surface tempera-
tures can result in lethally high temperatures in the cambial layer and
inner bark of a young seedling.  Although this limitation is likely not
common in the central Interior of British Columbia, it may cause limited
mortality and some growth reductions on some hot slopes, especially if
they are blackened by burning.

Vegetation Potential and Complex  This column rates the shrub and
herbaceous vegetation potential and lists the vegetation complexes that
develop following clearcut harvesting on each site series.  Some com-
ments regarding vegetation development and competition with tree
seedlings are also provided.  Vegetation potential is an index of the
relative amount of vegetation biomass present in the low shrub and
herbaceous layers within approximately 5 years after disturbance.  Three
classes are defined (Table 16).

TABLE 16  Vegetation potential classes

Class

Low

Medium

High

Description

Shrub and herb biomass develops relatively slowly and is
relatively small 5 years following disturbance; vegetation >25
cm tall typically covers 20% or less of soil surface, and leafy
biomass is very sparse at heights above 50 cm.

Shrub and herb biomass develops moderately quickly and is
moderately large at 5 years after disturbance; shrub and herb
vegetation >25 cm tall typically covers 20�75% of surface
within 5 years but is typically dominated by one or two
vegetation layers such as low shrubs and low herbs; leafy
biomass is common but not abundant and does not form
nearly continuous canopy.

Shrub and herb biomass develops quickly and is relatively
large 5 years following disturbance; shrub and herbaceous
vegetation >25 cm tall typically covers >75% of soil surface
within 5 years and includes several overlapping layers such
as low herbs, medium herbs, tall herbs, and low shrubs; leafy
biomass is abundant and forms nearly continuous canopy at
heights over 50 cm.
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Nine of the vegetation complexes defined by Newton and Comeau
(1990) have been recognized as present and frequently dominating
timber-harvested openings in the Cariboo Forest Region: Dry alder, Dry
shrub, Ericaceous shrub, Fern, Fireweed, Mixed hardwood, Mixed shrub,
Pinegrass, and Subalpine herb.  Some others such as the Wet alder
complex are also present but generally do not dominate harvested
openings.  The nine vegetation complexes have been further subdivided
for purposes of this field guide into a total of 31 vegetation
subcomplexes based on variations in species composition and structural
development.  These subcomplexes are identified and described in
Appendix 15.

Silviculture Comments  The single column of comments completing
each site series section in the table summarizes management consider-
ations and current experience relevant to tree species selection, site-
limiting factors, and silviculture practices to ameliorate the site-limiting
factors.  The term �restocked� (or �to restock�) in these comments
generally means that the site is sufficiently stocked (sufficient density,
spacing, and growth of preferred and acceptable species) to meet current
free-growing standards.  Silviculture comments are included for artificial
and natural regeneration in clearcut and partial cutting systems for most
primary and secondary and some tertiary conifer species.  The com-
ments generally do not address management for deciduous species due to
lack of experience in managing for these species.

The comments section addresses only two long-term productivity
issues: 1) retention of soil organic layers and woody debris and 2) soil
compaction, rutting, and puddling.  Retention of woody debris, both
coarse and fine woody debris, is important to long-term productivity,
regeneration, and biodiversity on all sites.  However, comments have
been made only on those site series where the need to retain woody
debris is considered especially important.  Similarly comments are
applied only where compaction and rutting hazards are generally high.

It must be clearly understood that these comments do not replace good
on-site judgement and critical decision-making that considers manage-
ment objectives and all attributes of the specific site.  They are simply
general principles and summaries of current experience that should be
considered in the context of other factors when developing a silviculture
prescription for a site.  They are not site prescriptions.  In most cases,
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there are several ways to address limiting factors and practices and, in
some cases, practices other than those described here may be most
suitable for a specific site.  Practices that are described as having been
successful may not be successful on all sites, especially on those that are
atypical members of the site series.  Comments regarding regeneration of
partially cut stands are especially tentative due to lack of extensive
experience in most biogeoclimatic subzones.

Pagination  The Silviculture Considerations section is page numbered
similar to the Site Units section (Section 6).  The page number includes
the section number (7), subsection number (1�41), and page number
within the subsection.  Each biogeoclimatic unit in Section 7 has the
same subsection number as in Section 6.  Some subsection numbers are
currently missing since silviculture considerations have not been
prepared for the corresponding biogeoclimatic unit.  Subsequent
additions to this guide will include some of these units.
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ESSFwc3 Silviculture Considerations

Silviculture Practices and Options

� Predominant silviculture system  in the ESSFwc3 is currently even-
aged (clearcutting) management with artificial regeneration (prompt
planting of spruce) following prescribed burning or mechanical site
preparation (predominantly scarification or mounding) to control
competing vegetation.

� Partial harvest systems  experience is very limited; early research results
(pre�free growing) indicate that .03 and .13 ha clearings in a group
selection system can likely be regenerated by planting Se and Bl but
growth is slow; single tree selection systems would likely be less
successful due to lower survival and growth of planted stock and the
generally low quality of advance regeneration.

� Advance regeneration  is predominantly Bl.  Advance Bl and Se
regeneration <25 cm tall is generally of good form and vigour, and
generally responds to canopy opening by increased height growth; taller
Bl stems are often quite old and damaged, and have incipient decay.

� Natural restocking  of sites with Bl and Se within accepted regenera-
tion delay period requires abundant seed on exposed mineral soil or
mixed mineral/organic soil; seed abundance and quality generally are not
reliable from year to year and may decline significantly with higher
elevation; most seed falls within two tree lengths of the mature stand
edge.

� Lodgepole pine regeneration  in the ESSFwc3 is limited by snowpress
and snowcreep damage.  Competing vegetation significantly affects early
survival and growth of lodgepole pine, but, due to rapid initial growth,
lodgepole pine can grow relatively quickly above competing vegetation.

Principal Insect and Disease Concerns

Heart rots are less frequent and less damaging to subalpine fir in the
ESSFwc3 than in most other biogeoclimatic units; dominant and
codominant subalpine fir stems are often sound.
Tomentosus root rot causes reduced vigour and death of spruce and
subalpine fir.
Risk of spruce beetle is moderate to high and can have locally high
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impacts, especially in areas with abundant windthrow or poor logging.
Two-year-cycle budworm could have severe impacts on regeneration in
partial harvest systems.
Impacts of white pine weevil (spruce weevil) are probably minimized by
high elevations.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present refers primarily to group selection systems with small
to moderate-size (25�60 m wide) harvested groups.
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ESSFwc3 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:Bl
Se

S:Pl

summer frosts
Bl, Se                         Bl, Se
light deficits (vegetation overtop)
Bl, Se, Pl                    Bl, Se, Pl
cold soils
Bl, Se, Pl                       Bl, Se, Pl
snowpress/creep
Bl, Se, Pl                       Bl, Se, Pl

medium; Ericaceous shrubs - rhododendron.

�dense white-flowered rhododendron changes little following
canopy removal but recovers slowly after clearing or damage
to above-ground stems;

�cover of herb layer often increases dramatically following
reduction in shrub cover.

�survival and growth of planted Se generally adequate to restock site if vegetation controlled at planting spot; growth of
seedlings best if planted on raised microsites or exposed mineral soil; snowcreep damage least on raised microsites and
downslope of barriers; seedlings on shady side of stump may become etiolated;

�medium-intensity broadcast burn will reduce above-ground competing vegetation for 2�4 years and warm soils;
�frost damage greatest on gentle lower and toe slope positions with no forest canopy;
�use of Pl limited by its low shade tolerance and susceptibility to snowpress and snowcreep;
�advance Bl and Se regeneration <25 cm tall may contribute significantly to crop tree stocking; taller stems often have poor
form and incipient decay; advance Bl regeneration often originates by layering;

�natural restocking by Bl and Se requires abundant seed on exposed mineral soil or mixed mineral/organic soil; seed
production not predictable from year to year and may decline significantly with increasing elevation.
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ESSFwc3 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:Bl
Se
Pl

moisture deficits
Bl, Se                            Se
cold soils
Bl, Se                            Bl, Se, Pl
light deficits
Pl                                   Se, Pl
snowpress/creep
Pl                                   Pl

low to medium; Ericaceous shrub - rhododendron

�dense white-flowered rhododendron cover changes little
following canopy removal but recovers slowly after clearing
or damage of above-ground stems.

�survival and growth of planted Bl, Se, and Pl generally adequate to restock site if vegetation controlled at planting spot
and seedlings planted on exposed mineral soil, downslope of barriers to snowcreep; short, large-diameter plugs best;

�Bl and Se growth on these sites generally slow; limited by dryness, short cool growing season, and shallow soils;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

03 P:Bl
Se

summer frost
Bl, Se                         Bl, Se
light deficit (vegetation overtop)
Bl, Se                           Bl, Se
cold, wet soils
Bl, Se                          Bl, Se
snowpress/creep
Bl, Se                           Bl, Se

low - medium; Subalpine herb

�vegetation increases following canopy opening but is limited
by cold, wet soils; soils warmed by removal of organic layer
or by drainage may develop dense herbaceous vegetation.

�survival and growth of planted Bl and Se generally poor; may be somewhat improved on raised microsites (natural or
artificial);

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



7�9 - 1

ESSFwk1

ESSFwk1 Silviculture Considerations

Silviculture Practices and Options

� Predominant silviculture system  in the ESSFwk1 is currently even-
aged management (clearcutting) with artificial regeneration following
prescribed burning or mechanical site preparation (predominantly
scarification or mounding) to control competing vegetation.  Prompt
planting following site preparation is generally essential to achieve free-
growing plantations.

� Partial harvest systems  experience is very limited.  Selective harvesting
of dominant spruce and retention of smaller stems without site prepara-
tion resulted in inadequate stand regeneration following logging.  Early
research results suggest that Se and Bl plantations can be successfully
established in group selection openings (0.03 and 0.13 ha).

� Advance regeneration  is predominantly Bl.  Advance Bl regeneration
>25 cm tall is often old and of poor form and vigour, and has incipient
decay; younger Bl advance regeneration (and post-harvest ingress) may
contribute to second-growth stand of sound crop trees.

� Natural restocking  of sites with Bl and Se within accepted regenera-
tion delay period requires exposed mineral soil or mixed mineral/organic
soil in year of good cone crop.  Natural seed abundance and seed quality
are generally not reliable from year to year and may decline at higher
elevations; most seed falls within two tree lengths of the mature stand
edge.

Principal Insect and Disease Concerns

Subalpine fir heart rots are less frequent and damaging in the ESSFwk1
than in most lower-elevation biogeoclimatic units.
Tomentosus root rot causes reduced growth and some mortality of
spruce and subalpine fir.
Risk of spruce beetle is moderate and can have locally high impacts,
especially in areas with abundant windthrow or poor  logging.
Two-year-cycle budworm could have severe impacts on regeneration in
partial harvest systems.
Impacts of white pine weevil (spruce weevil) are probably minimized by
high elevations.
Plantations have a moderate risk of damage from snowshoe hare,
especially where vegetation cover is present.
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Silviculture Considerations Table � Harvest Assumptions

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

Canopy present refers to group selection systems with small to
moderate-size (generally 30�60 m wide) harvested groups; does not
include canopy resulting from low-volume single tree selection systems
except on wet spruce site units (/06 and /07).
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ESSFwk1 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:Bl
Se

S:Pl

summer frost (level sites)
Bl, Se                            ----
light deficits (vegetation overtop)
Bl, Se, Pl                       Bl, Se, Pl
snowpress
Se, Pl                             Pl
cold soils
----                                 Bl, Se

medium; Mixed shrub - moist forb

�non-ericaceous shrub and herbaceous growth increases
dramatically following logging especially on north aspects and
where forest floor is disturbed by logging;

�fireweed, grasses, and a variety of forbs can completely
dominate burned sites within 3 years, especially on north
aspects; generally less abundant and shorter on south aspects.

�survival and growth of planted Se and Bl generally adequate to restock clearcut site if overtopping vegetation controlled at
planting spot and seedlings are planted in mineral or well-decomposed organic soil;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay; shorter stems may
contribute significantly to crop tree restocking;

�little experience with planting Bl in this area but survival and growth expected to be high;
�Pl plantation success limited by low shade tolerance and susceptibility to snow damage;
�snowpress is most damaging where tall, dense grasses or other tall herbaceous plants are abundant;
�Pl branches may be damaged by snow breakage, especially on north and east aspects;
�moderate-intensity broadcast burn will reduce vegetation cover for 3�5 years and allow warming of soil for 2�3 years;
�herbicide treatments reduce above-ground vegetation but generally have less effect on soil warming;
�risk of surface erosion often high on moderate to steep slopes where forest floor is removed; spring runoff volumes often
high.
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ESSFwk1 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:Bl
Pl
Se

moisture deficits
Bl, Se                            Se
light deficits
----                                Pl
nutrient deficits
rooting restrictions

low to medium; Ericaceous shrub - rhododendron

�survival and growth of planted Pl usually adequate to restock site if planted on deep soil and in >50% full sun;
�site productivity for Bl and Se relatively low; survival of planted Bl and Se generally moderate;
�soils usually thin and rubbly; maintaining surface organic layers and woody debris important for long-term site
productivity.

03 P:Pl
Se

S:Bl

light deficits (vegetation overtop)
Pl, Se, Bl                        Pl, Se, Bl
snowpress
Pl, Se                             Pl, Se

medium to high; Ericaceous shrub - rhododendron
�white-flowered rhododendron typically very dense and not
significantly affected by canopy removal;

�burning reduces rhododendron cover for several years.
�survival and early growth of planted Se and Pl usually sufficient to restock site if vegetation reduced at planting site;
�dense white-flowered rhododendron limits plantation survival and early growth by shading and snowpress;
�mounding or medium-intensity broadcast burn effectively reduces rhododendron cover; regrowth of rhododendron is
relatively slow following mechanical damage or burning; vegetation redevelopment primarily fireweed and low forbs with
incomplete cover;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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Silviculture Considerations for ESSFwk1 Site Series (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:Bl
Se

S:Pl

light deficits (vegetation overtop)
Bl, Se, Pl                      Bl, Se, Pl
summer frost (gentle slopes)
Bl, Se                           Bl, Se
snowpress
Se, Pl                           Se, Pl
cold, wet soils
Bl, Se, Pl                      Bl, Se, Pl

high; Mixed shrub - moist shrub

�shrub and tall forb cover increases dramatically following
canopy opening and completely dominates site within 3�4
years;

�mineral soil exposure increases risk of site being dominated by
pioneer species including Sitka alder, fireweed, grasses, and
sedges.

�survival and growth of planted Bl, Se, and Pl generally adequate to restock site if planted on raised microsites or exposed
mineral soil and if vegetation is controlled at planting spot; vegetation control requirements greatest for planted Pl;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�risk of frost damage to Se and Bl reduced on slopes >15% gradient;
�soils very susceptible to rutting and compaction when not frozen.

05 P:Bl
Se

S:Pl

light deficits (vegetation overtop)
Bl, Se, Pl                     Bl, Se, Pl
snowpress
Se, Pl                            Se, Pl
cold, wet soils

high; Mixed shrub - tall fern
�devil's club cover decreases dramatically following canopy
removal and is quickly replaced by other shrubs and tall herbs;

�mineral soil exposure increases risk of site being dominated by
Sitka alder, fireweed, grasses, and sedges.

�survival and growth of planted Bl, Se, and Pl generally adequate to restock site if planted on raised microsites or exposed
mineral soil, and if vegetation is controlled at planting spot; vegetation control requirements greatest for planted Pl;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�soils susceptible to rutting and compaction; surface erosion hazard generally moderate to high.
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Silviculture Considerations for ESSFwk1 Site Series (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:Bl
Se

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

medium; Mixed shrub - wet forb

�shrub and herbaceous vegetation increases little following
canopy removal; limited by cold wet soils and deep organic
layers.

�low-productivity sites for timber due to cold wet soils and frequent frost; difficult to regenerate;
�survival and early growth of planted tree species (all species) poor except on raised microsites (natural or artificial);
�high risk of summer frost damage to planted Se and Bl; may be reduced slightly by maintaining partial tree/shrub canopy
but effects generally overwhelmed by inflow of cold air if large upslope cold air source present;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�soil rutting and compaction risks are high when soils not frozen;
�windthrow risk high for trees with large dense crowns exposed to winds by logging, especially if preharvest canopy closed.

07 P:Bl
Se

cold, wet soils
Bl, Se                           Bl, Se
light deficits (vegetation overtop):
Bl, Se                           Bl, Se
summer frost
Bl, Se                           Bl, Se

medium to high; Mixed shrub - wet forb

�cover of alders, black twinberry, ferns, and grasses increases
following canopy removal.

�(same as /06)
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ESSFxv1 Silviculture Considerations

Silviculture Practices and Options

Very little timber harvesting has been conducted to date and there is very
little silviculture experience in the ESSFxv1.  Consequently, the
silviculture considerations presented here are less complete and more
tentative than those presented for other biogeoclimatic units.  In general,
silviculture systems and regeneration constraints are similar to those of
the MSxv except that growing seasons are shorter, frost is likely more
frequent, and soils are generally colder.  The ESSFxv1 is probably the
least productive area for timber production, outside of the BG and AT
zones, in the Cariboo Forest Region.

Predominant silviculture system for the very small number of currently
harvested sites in the ESSFxv1 is even-aged management (clearcutting).
Mesic and drier sites have been managed primarily for lodgepole pine
and most have been planted with pine rather than relying on natural
regeneration.  Wetter sites have been planted with spruce or pine�spruce
mixtures on screefed or scarified patches.

Partial harvest systems experience in the ESSFxv1 is non-existent,
although a research trial in the MSxv at lower elevations indicates that
openings 30 m or more wide in lodgepole pine stands may be restocked
naturally with lodgepole pine natural regeneration ingress.

Advance regeneration on mesic sites in the ESSFxv1 ranges from sparse
to moderate density and is primarily subalpine fir with some spruce.
Growth of subalpine fir in the ESSFxv1 is very slow.

Principal Insect, Disease, and Abiotic Damage Concerns

There are relatively few insect and disease concerns in the ESSFxv1.
The incidence and severity of mountain pine beetle attacks, dwarf
mistletoe, and rusts are much less than in the SBPS.  Abiotic damage,
especially summer frost effects, are generally of greatest concern.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present refers primarily to group selection systems with small
and moderate-size (generally 25�60 m wide) groups; does not include
canopy resulting from low-volume single tree selection systems except
on wet spruce sites (site series /08 and /09).
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ESSFxv1 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:Pl
Se
Bl

S:Pa

moisture deficits
Se, Bl                              ----
summer frost (gentle slopes)
Pl, Se, Bl, Pa                   Se, Bl
light deficits (vegetation overtop)
----                                 Pl, Pa

low:  Dry shrub - dwarf ericaceous shrub

�cover of low forbs and grasses increases somewhat following
canopy opening.

�Pl natural regeneration expected to be adequate to restock cleared sites if sufficient numbers of cones present and well
distributed; although scarification likely not required for seedbed management, regeneration period will likely be shortened by
drag scarification conducted very soon after logging;

�survival and growth of planted Pl expected to be adequate to restock cleared and partial-cut sites if planted in 
sunny / lightly shaded microsites;

�frost damage to Se and Bl may be reduced if planted with Pl in Pl-dominated mixtures;
�frost damage to all species may be reduced by planting on exposed mineral soil;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

02 P:Pl
Pa

T:Bl

moisture deficits
Pl, Pa, Bl                        Pl, Pa, Bl
winter dessication
Pl, Pa, Bl                        Pl, Pa, Bl
rooting restrictions (bedrock)
nutrient deficits

low:  Dry shrub - dwarf ericaceous shrub

�cover of low forbs and grasses increases little following canopy
opening.

�very low productivity for trees and extremely difficult to restock;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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ESSFxv1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting trree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

03 P:Pl
S:Pa

moisture deficits
Pl, Pa                          Pl, Pa
summer frost
Pl, Pa                          ----
nutrient deficits

low:  Dry shrub - dwarf ericaceous shrub

�shrub and herbaceous vegetation increases little following
canopy opening.

�Pl natural regeneration expected to be adequate to restock cleared sites if sufficient numbers of cones present and well
distributed; although scarification likely not required for seedbed management, regeneration period will likely be shortened
by drag scarification conducted very soon after logging;

�insufficient experience to predict Pa natural ingress or advance regeneration release;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

04 P:Pl
Pa

T:Bl
Se

moisture deficits
Pl, Pa, Bl, Se              Pl, Pa, Bl, Se
winter dessication
all species                all species
light deficits
----                               Pl, Pa

low:  Dry shrub - dwarf ericaceous shrub

�growth of Bl and Se poor due to moisture deficits;
�Pl natural regeneration likely adequate to restock sites if sufficient numbers of cones present and well distributed;
scarification probably not required but may shorten regeneration delay period.
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ESSFxv1 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

05 P:Pl
Pa

S:Bl
Se

moisture deficits
Bl, Se                              Bl, Se
light deficits
----                                 Pl, Pa

low:  Mixed shrub - low forb

�growth of Bl and Se generally slow, limited by moisture stress;
�Pl or Pa plantations may be suitable option for these sites;
�Pl natural regeneration expected to be adequate to restock sites if sufficient numbers of cones present and well distributed.

06 P:Pl
S:Bl

Se
T:Pa

moisture deficits
Bl, Se                             ----
summer frost (gentle slopes):
Bl, Se                              Bl, Se
light deficits (vegetation overtop)
Pl, Se, Pa                        Pl, Se, Pa

medium:  Ericaceous shrub - rhododendron

�cover of white-flowered rhododendron changes little following
canopy removal and recovers slowly after clearing or damage to
above-ground stems.

�competing vegetation limits plantation survival and growth as well as natural regeneration ingress.
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ESSFxv1 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
Bl
Se

T:Pa

summer frost
Bl, Se                          Bl, Se
light deficits
Pl, Pa                           Pl, Pa
cold, moist soils
all species                   all species

medium:  Mixed shrub - moist forb

�abundance and vigour of shrub and herb vegetation variable; on
some sites vegetation may increase dramatically following
canopy opening.

�survival and growth of planted Pl, Bl, and Se expected to be 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;

�Pl natural regeneration generally limited by cold, moist soils and relatively thick forest floor; ingress may be adequate to
restock sites if sufficient cones present and well distributed on mineral soil and if competing vegetation is reduced.

08 P:Pl
Se
Bl

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

medium:  Mixed shrub - sphagnum

�vegetation development limited by cold, wet soils.

�productivity for timber very low, and sites very difficult to restock.
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ESSFxv1 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:Se
Bl

S:Pl

cold, wet soils
Se, Bl, Pl                   Se, Bl, Pl
summer frost
Se, Bl                          Se Bl
light deficits
Se, Bl, Pl                       Se, Bl, Pl

medium to high:  Mixed shrub - wet forb

�survival and growth of planted Se, Bl, and Pl expected to be adequate to restock site if planted on raised microsites and if
vegetation controlled at planting spot;

�natural regeneration of Pl not a reliable restocking option due to cold, thick soil organic layers and frequent lack of Pl
cones.
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ICHdk Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system  in the ICHdk is even-aged management
(clearcutting).  Following harvesting, sites are usually broadcast burned
to reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir and/or lodgepole pine on mesic and
drier sites, and with spruce on wetter sites.

Partial harvesting  experience in the ICHdk is essentially nonexistent.

Advance regeneration  is predominantly Bl, Cw, and Sxw.  Bl and Sxw
are mostly of good form and vigour but the Cw usually originates by
layering and has incipient decay from the parent tree.

Natural restocking  has not been widely used operationally as a
regeneration method.  Fd, Sxw, and Bl natural regeneration ingress
generally occurs on exposed mineral soil in cleared openings where
competing vegetation is low and seed is abundant.

Principal Insect and Disease Concerns

Cw has a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
some data indicate that younger second-growth stands may have much
less heart rot.
White pine weevil causes extensive terminal dieback on vigorous, open-
grown Sxw on some sites.
Armillaria root rot affects trees of all conifers but is probably less
common than in wetter climates.  Partial harvest will increase damage.
Two-year-cycle budworm can cause severe defoliation during high-
population years.
Spruce beetle damage can be locally high, especially in areas with
windthrow and poor logging, and in creek valleys.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present refers primarily to group selection systems with small
to medium (generally 30�60 m wide) harvested groups.  It refers to
single tree selection systems in /03 (Fd stands) and /09 site series.
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ICHdk 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
T:Cw
D:At
 Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw,              Fd, Pl, Sxw,
At, Ep                       At, Ep
moisture deficits (S aspects)
Sxw, Bl, Cw, Ep       Sxw, Bl, Cw, Ep
summer frost (level sites/depressions)
Fd, Cw                       ----

most common: medium to high; Mixed shrub - dry shrub
less common: medium; Mixed hardwoods - dry shrub

�these sites are often rapidly occupied by shrubs and hardwoods
following canopy removal and soil disturbance.

�survival and growth of planted Fd, Sxw, and Pl generally adequate to restock clearcut sites and cleared group selection
patches if vegetation controlled at planting spot; frost may reduce growth of Fd and Cw on level clearcut sites in some
years;

�some advance Bl and nearly all advance Cw regeneration has poor form, branch damage, or incipient decay;
�natural Fd and Sxw regeneration ingress common on clearcuts and small cleared patches if mineral soil is exposed;
�exposed mineral soil usually quickly revegetated; At and Ep abundance often increases significantly following canopy
removal and soil disturbance if a seed source is nearby or if they were a component of original stand;

�broadcast burning generally reduces vegetation cover for 2�3 years.
02 P:Fd

Pl
D:At

moisture deficits
Fd                               Fd
nutrient deficits (shallow soils)
Fd                               Fd
rooting restrictions (bedrock)

low; Dry shrub - falsebox

�shrub and herbaceous vegetation cover increase following
logging is slow and relatively small.

�timber productivity is low and sites may be difficult to regenerate;
�plantation survival and growth limited by dry soils; partial canopy retention may improve plantation success;
�planting spots limited by shallow soils in Shallow Phase;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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ICHdk 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:Pl
Fd

D:At

moisture deficits
Fd                                 Fd
light deficits (vegetation overtop)
----                             Pl, At

nutrient deficits

low; Dry shrub - falsebox

�Pl stands on these sites most often regenerate naturally following clearcut harvesting if adequate cones present and well
distributed, and mineral soil is exposed or forest floor thickness is reduced;

�survival and growth of planted Pl likely high; vegetation control often not required to meet stocking;
�survival and growth of planted Fd expected to be poor (moisture stress); may be improved under partial canopy;
�soil organic layer and woody debris removal will reduce the already poor moisture and nutrient status of these sites; maintenance
of soil organic layers and woody debris especially important if sites managed for Fd;

�steeply sloping shallow soils susceptible to erosion.
04 P:Fd

Pl
Sxw

S:Bl
D:At, Ep

moisture deficits
Sxw, Bl                       Sxw, Bl
light deficits (dense Bl and Cw)
Fd, Pl, At, Ep               Fd, Pl, At, Ep
nutrient deficits (coarse soils)

low; Dry shrub - falsebox

�these sites frequently have a high density of advance Bl and Cw
regeneration.

�Bl and Sxw growth on these sites generally slow but improved by planting on moister microsites in mixture with Pl or Fd;
�advance Cw and Bl regeneration is usually of poor form and with incipient decay, and of low value for timber management;
�Fd, Pl, or Sxw plantation performance may be limited by density of Cw and Bl advance regeneration;
�removal of forest floor will likely reduce an already poor moisture and nutrient status, especially on coarse-textured soils;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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ICHdk 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

05 P:Fd
Pl
Sxw

S:Bl
Cw

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, Cw, Sxw                  -----

most common: medium to high; Mixed shrub - moist shrub
less common (No or limited canopy only): medium; Mixed
hardwood - moist shrub

�shrub and hardwood cover often increases significantly
following canopy removal and soil disturbance

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

�dense stands of mixed hardwoods may develop following extensive mineral soil exposure where seed source is present;
�frost damage may be reduced by planting Pl, Sxw, or Bl or by retaining 50% or more of tree canopy;
�most advance Bl > 25 cm tall and nearly all advance Cw regeneration has poor form, branch damage, and incipient decay.

06 P:Fd
Pl
Sxw

S:Bl
Cw

D:Act, At,
Ep

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

most common: medium; Mixed shrub - moist forb
less common (No or limited canopy only): medium; Mixed
hardwood - moist shrub;

�shrub and hardwood tree cover significantly increase follow
canopy removal and soil disturbance

�survival and growth of planted Fd, Pl, Sxw, and Bl on clearcuts and group selection patches generally adequate to restock
sites if vegetation controlled at planting spot and (for Pl and Fd) if trees planted in sunny / lightly shaded microsites;

�competing vegetation can be reduced for 3�5 years by broadcast burning, scarification, or mounding;
�risk of frost damage greatest on gentle lower slopes and where downslope air flow is impeded; risk of damage may be
reduced by planting Pl or Bl, or by retaining 50% or more of tree canopy;

�most advance Bl > 25 cm tall and nearly all advance Cw regeneration has poor form, branch damage, and incipient decay.
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ICHdk 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:Fd
Pl
Sxw

S:Bl
D:Act

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

most common: high; Mixed shrub - moist shrub
less common: medium; Mixed hardwood - moist shrub

�dense shrub cover typical of these sites

�survival and growth of all species expected to be poor without control of vegetation over seedlings;
�planting on raised microsites (natural or artificial) will reduce limitations due to cold soils and overtopping vegetation;
�frost-prone sites; damage risk may be reduced by planting Pl or Act or, to a lesser degree, by planting under a partial
canopy;

�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow;
�natural regeneration ingress of Act often occurs on exposed mineral soil.

08 P:Fd
Sxw

S:Bl
Cw
Pl

D:Act, At,
Ep

light deficits (vegetation overtop)
all species                       all species
summer frost (gentle slopes)
Fd, Cw                           Fd, Cw
cold, wet soils (toe slopes)
Fd, Pl                              Fd, Pl

most common: high; Mixed shrub - tall fern
less common (No or limited canopy): medium; Hardwood
-

moist shrub
�under a mature canopy, these sites typically have a dense
cover of devil's club, which is replaced by a dense cover
of other wet-site shrubs and ferns following canopy
removal

�tree regeneration limited primarily by competing vegetation; Fd, Sxw, Bl, and Pl plantations generally adequate to restock
cleared or partial-cut sites if vegetation controlled at planting spot and if planted in sunny / lightly shaded microsites;

�moderate-intensity broadcast burn will usually reduce above-ground competing vegetation for 2�3 years;
�growth generally improved by planting on raised microsites (natural or artificial) due to warmer soils and reduced vegetaton;
�hardwood tree invasion limited by shrub and herbaceous vegetation; may be rapid if this vegetation is reduced;
�risk of frost damage principally on level terrain where cold air accumulates; risk present but less on steeper slopes.
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ICHdk 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

cold, wet soils
Sxw, Bl, Pl                 Sxw, Bl, Pl
summer frost
Sxw, Bl                       Sxw, Bl
light deficits
Pl, Act                       Sxw, Bl, Pl, Act

medium; Mixed shrubs - wet forb;

�patches of Wet alder vegetation common.

�low-productivity sites for timber, and restocking often difficult;
�survival and growth of all tree species best on raised microsites (natural or artificial) due to warmer soils and reduced
above-ground vegetation competion; plantable spots limit planting density;

�plantation growth generally slow;
�Pl uncommon; mature Pl not well adapted to wet sites;
�risk of frost damage to planted Sxw may be reduced somewhat by partial tree or shrub canopy; effects of partial canopy
may be overwhelmed by cold air accumulation, especially if large upslope source of cold air 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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ICHmk3 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently even-aged (clearcutting)
management.  Following harvesting, sites are usually broadcast burned to
reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir and/or lodgepole pine on mesic and
drier sites and with spruce on wetter sites.  Wetter sites are often
mounded to create warmer, better-drained soils for initial seedling
establishment.

Partial harvesting experience in the ICHmk3 is essentially nonexistent.

Advance regeneration is primarily Cw and Bl, which are often very
dense.  Bl stems <25 cm tall usually have good form and vigour, but
taller stems are often old and have incipient decay.  Cw often originates
by layering and typically has incipient decay from the parent tree.

Natural restocking has not been widely used operationally as a
regeneration method.  Fd, Sxw, Bl, and Cw, as well as Act and At natural
regeneration ingress, generally occupy exposed mineral soil in cleared
openings if vegetation is not dense and seed is abundant.

Principal Insect and Disease Concerns

Cw has a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
some data indicate that younger second-growth stands may have much
less heart rot.
White pine weevil is a major concern, causing extensive terminal dieback
on vigorous, open-grown Sxw on some sites.
Armillaria root rot affects isolated trees and large infection centres, often
killing all conifer trees.  Partial harvest will increase armillaria damage.
Tomentosus and laminated root disease are also prevalent.
Warren's root collar weevil can cause moderate damage in some planta-
tions, especially with deep, moist forest floor.
Black army cutworm can cause extensive mortality in some plantations
on recently burned sites.
Spruce beetle can cause high mortality locally, especially on sites with
windthrow or poor logging.
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SILVICULTURE CONSIDERATIONS

Sxw and Bl may experience severe defoliation from two-year-cycle
budworm in high-population years.
Bl has moderate to high risk of attack from balsam bark beetle.
Western spruce budworm has locally caused severe defoliation of Fd.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present refers primarily to group selection systems with
smaller (generally 30�60 m wide) patches.  On warm, dry sites (site
series /03) and very wet sites (site series /07), it refers to low- to
moderate-volume removal single tree selection systems.
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ICHmk3 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
T:Cw
D:Act, At,

Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw,                Fd, Pl, Sxw,
Act, At, Ep                 Act, At, Ep
summer frost (gentle slopes)
Fd, Cw                         ----
moisture deficits (submesic sites)

most common:  medium; Mixed shrub - dry shrub
less common (No or limited canopy): medium; Mixed
hardwood - dry shrub
�Ep and Act commonly seed in on exposed mineral soils and
may dominate site for several years;

�advance Bl regeneration may limit success of planted stock.

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

�moderate-intensity broadcast burn will usually reduce above-ground competing vegetation for 3�5 years;
�most advance Cw regeneration originates by layering and has incipient heart rot from parent tree;
�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�post-harvest natural regeneration ingress of Fd, Sxw, Bl, and Cw anticipated in small openings and near mature forest edge
where mineral soil is exposed; small Cw established naturally from seed usually free of heart rot but probability of forming
a sound crop tree is uncertain;

�dense stands of mixed hardwoods often result from extensive mineral soil exposure where there are adjacent seed sources.
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ICHmk3 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

T:Bl
Sxw

D:At

moisture deficits
Sxw, Bl                        Sxw, Bl
light deficits
----                                Fd, Pl
nutrient deficits

low; Dry shrub - falsebox

�shrub and herb vegetation increase following canopy removal is
slow and generally small.

�sites have low productivity for timber and significant challenges for reforestation; survival of planted Pl and Fd may be
adequate to restock sites if planted in microsites with deeper soil; vegetation control usually not required;

�Pl natural regeneration should be adequate to restock sites if sufficient cones present and well distributed;
�Fd natural regeneration establishment common under partial Fd canopy but not on large cleared areas;
�maintenance of soil organic layers and woody debris important for long-term nutrient availability and natural regeneration;
�risk of site degradation due to site preparation (including broadcast burning) is high.

03 P:Fd
Pl

D:At

moisture deficits
Fd                               Fd
high surface temperatures (recently
burned sites)

low; Dry shrub - falsebox

�vegetation increase following logging generally slow and small.

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

�Pl natural regeneration ingress likely slow but probably adequate to restock sites if sufficient cones present and well
distributed;

�survival and early growth of planted Fd expected to be poor due to moisture stress and high soil surface temperatures;
�planted Pl survival and growth usually adequate to restock sites without vegetation control;
�maintenance of soil organic layers important for long-term nutrient availability and natural regeneration.



7�14 - 5

IC
H

m
k

3

ICHmk3 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
Sxw

S:Bl
Cw
Pl

D:Act, At, Ep

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

most common:  medium; Mixed shrub - moist forb
less common (No or limited canopy): high; Mixed hardwood -
dry shrub;

�Ep and Act commonly seed in on exposed mineral soil from
adjacent stands and may dominate the site for many years.

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

�moderate-intensity broadcast burn or mounding will usually reduce above-ground competing vegetation for 2�3 years;
�Fd and Cw have high risk of frost damage on lower slopes and other sites with poor air drainage; risk of frost damage is
likely reduced by maintaining a partial tree canopy;

�most advance Bl >25 cm tall and nearly all advance Cw regeneration has poor form, branch damage, and incipient decay;
�advance Sxw regeneration generally of good form and vigour;
�soils moist throughout most of the growing season; risk of soil rutting and compaction generally high except when frozen.

05 P:Sxw
S:Bl

Cw
Pl

D:Act

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

high; Mixed shrub - moist shrub

�shrub and herbaceous cover may increase significantly
following canopy removal.

�very frost-prone sites; damage to Sxw and Bl may be reduced by planting on raised microsites / exposed mineral soil;
�raised microsites should improve rooting zone soil temperature and growth of all species (planted and natural);
�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, and incipient decay.
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ICHmk3 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

S:Bl
Cw
Pl

D:Act
Ep

light deficits (vegetation overtop)
all species                   all species
summer frost (toe slopes)
Fd, Sxw, Cw               Fd, Cw
snowpress
all species                   all species
cold, wet soils (toe slopes)
Fd, Pl                          Fd, Pl

most common:  high; Mixed shrub - tall fern
less common (No or limited canopy):  high; Mixed hardwood -
moist shrub

�abundant devil�s club present prior to canopy removal is
generally replaced by a dense cover of other shrubs and forbs
including tall ferns following canopy removal.

�these are very productive sites for growth of trees, shrubs, and other vegetation;
�restocking of cleared or partial-cut sites with trees (all species) requires control of vigorous competing vegetation;
�moderate-intensity broadcast burn or mounding will usually reduce above-ground competing vegetation for 2�3 years;
�growth of all tree species improved by planting on raised microsites due to increased soil temperatures and soil drainage;
�management for Fd and Cw on gently sloping sites at the base of slopes will require measures to reduce frost damage;
�wet soils result in high risk of soil compaction and rutting.
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ICHmk3 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:Sxw
S:Bl

Cw
Pl

D:Act

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

most common:  medium; Mixed shrub - wet forb

�patches of wet alder vegetation common.

�low-productivity sites for timber; difficult to reforest due to cold, wet soils and frequent summer frost;
�survival and growth of planted tree species (all species) generally poor except on raised microsites (natural or artificial);
little affected by level of canopy removal;

�Pl is not common on these sites; mature Pl not well adapted to sites with near-surface water table;
�risk of summer frost damage to planted Sxw, Bl, and Cw may be somewhat reduced by leaving partial tree or shrub canopy
or by planting in mixtures with deciduous species; effects may be overwhelmed by cold air accumulation if large upslope
cold air source is present;

�advance Sxw and Bl regeneration <25 cm tall frequently of good form and moderate vigour; may contribute to stocking;
�soils very susceptible to rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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ICHwk2 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently even-aged (clearcutting)
management.  Following harvesting, sites are usually broadcast burned to
reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir, lodgepole pine, and/or spruce on
mesic and drier sites, and with spruce on wetter sites.  Wetter sites are
often mounded to create warmer, better-drained soils for initial seedling
establishment.  Restocking success requires prompt planting.

Partial harvesting experience is essentially nonexistent.

Advance regeneration in old stands is primarily Hw and Cw.  Bl is
common on some sites.  Cw mostly originates by layering and typically
has incipient decay from the parent tree.  Hw and Bl >25 cm tall are
often old and of poor form, and have incipient decay.

Natural restocking and/or protection of advance regeneration has not
been widely used operationally as a regeneration method.  Fd, Sxw, Bl,
Cw, and Hw, as well as Act and Ep natural regeneration ingress,
generally occupy exposed mineral soil in cleared openings if vegetation is
not dense and seed is abundant.

Principal Insect and Disease Concerns

Cw and Hw have a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
younger second-growth stands may have much less heart rot.
White pine weevil is a major concern, causing extensive terminal dieback
on vigorous, open-grown Sxw on some sites.
Armillaria root rot affects isolated trees and large infection centres, often
killing most conifer trees.  Partial harvest will increase armillaria damage.
Laminated root rot locally causes significant mortality of Fd.
Warren's root collar weevil damage is moderate in some plantations,
especially with deep, moist forest floor.
Black army cutworm has caused extensive mortality in some plantations
on recently burned sites.
Spruce beetle can cause high mortality locally, especially on sites with
windthrow or poor logging.



7�16 - 2

SILVICULTURE CONSIDERATIONS

Sxw and Bl may experience severe defoliation from two-year-cycle
budworm in high-population years.
Bl has moderate to high risk of attack from balsam bark beetle.
Defoliation of Sxw, Hw, and Cw by western hemlock looper can locally
be high in high-population years.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present refers primarily to group selection systems with small
to medium (generally 30�60 m wide) harvested groups.  In site series
/03 (Fd-dominated) and /08, it refers to low-volume single tree selection
systems.
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ICHwk2 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
Cw
Hw

D:At, Act,Ep

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

most common:  medium to high; Mixed shrub - moist forb;
less common (no or limited canopy):  medium; Mixed
hardwood - dry shrub

�shrubs, tall forbs, and often hardwoods increase dramatically
following canopy removal and mineral soil exposure.

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

�Act and Ep readily establish naturally and thrive where mineral soil is exposed;
�natural regeneration of Fd, Sxw, Bl, Cw, and Hw can be expected in small openings and near the edge of the mature forest
where mineral soil is exposed following harvesting;

�nearly all advance Cw regeneration originating from layering and most advance Cw and Hw regeneration >25 cm tall has
poor form, poor vigour, or incipient heart rot;

�growing-season frosts on level sites and slight depressions in gently rolling topography reduces growth of planted Fd, Cw,
and Hw in some years;

�moderate-intensity broadcast burn will usually reduce above-ground vegetation for 2�3 years on north aspects and possibly
longer on south aspects.



7�16 - 4

S
IL

V
IC

U
L

T
U

R
E

 C
O

N
S

ID
E

R
A

T
IO

N
S

ICHwk2 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

T:Bl
Hw

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

low; Dry shrub - falsebox

�vegetation increase following logging is generally small and
slow; cover of shrubs and herbs >20 cm tall generally small.

�timber productivity low, and sites often difficult to regenerate following canopy clearing due to thin, dry soils;
�long-term site productivity significantly reduced by broadcast burning, organic layer / woody debris removal, or soil
erosion;

�planted Pl surivival and growth usually moderate to high on microsites of deeper soil with full sun or light shade;
�partial Fd canopy retention will promote Fd natural regeneration and maintainence of site productivity;
�these sites best suited to conifers tolerant of low-nutrient, acidic soils (Pl and Hw);
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.

03 P:Fd
Pl

T:Bl
Hw

moisture deficits
Fd, Bl, Hw                    Bl, Hw
light deficits
----                                Fd, Pl
rooting restrictions (bedrock)

low; Dry shrub - falsebox

�vegetation increase following logging is generally small and
slow.

�same as ICHwk2/02 except these sites are more suited to conifers preferring neutral to alkaline soils (Fd).
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ICHwk2 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

T:Bl
Hw
Cw
Sxw

D:At, Ep

moisture deficits
Bl, Cw, Sxw                Bl, Cw, Sxw
light deficits
----                               Pl, At, Ep
nutrient deficits (sandy soils)

most common: low; Mixed shrub - low forb
less common (No or limited canopy):  low to medium; Mixed
hardwood - dry shrub

�extensive mineral soil exposure may result in dramatically
increased cover of hardwoods, fireweed, and grasses.

�natural ingress (seeding in) of deciduous trees abundant if mineral soil exposed and seed source is present;
�survival and early growth of planted Fd and Pl generally adequate to restock cleared site without site preparation; growth
of Pl likely slow in shaded microsites of partial-cut sites;

�survival of planted Bl, Hw, Cw, and Sxw likely poor to moderate, and best on moist microsites under partial canopy;
�shelterwood or other partial harvest silviculture system may be especially suitable for regeneration of Fd stands;
�maintenance of soil organic layers and woody debris important for long-term productivity and natural regeneration.

05 P:Pl
Sxw

S:Bl
Cw

D:Act

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

medium; Mixed shrub - moist shrub

�shrub and herbaceous vegetation generally increases following
canopy opening but is less abundant than on some wetter sites.

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

�moderate-intensity broadcast burn or mounding will usually reduce above-ground competing vegetation for 3�4 years;
�frost damage may be reduced by planting on raised microsites, under partial canopy, or as part of Pl-dominated mixture;
�advance Bl regeneration >25 cm tall often of poor form and vigour, and with incipient decay.
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ICHwk2 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:Sxw
S:Bl

Pl
D:Act

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

high; Mixed shrub - moist shrub

�black twinberry and thimbleberry often dominate site prior to
canopy removal and persist following removal;

�reedgrass-dominated vegetation often follows scarification
where and when reedgrass seed is abundant.

�vegetation control essential for regeneration; vegetation control may be difficult to achieve by burning on these wet sites;
�frost hazard may be reduced by planting Pl or Act or, less so, by planting under a partial canopy or in Pl-dominated
mixture;

�growth of Sxw, Bl, and Pl best on raised microsites (artificial or natural);
�advance Bl regeneration >25 cm tall often of poor form and vigour, and with incipient decay.

07 P:Fd
Sxw

S:Bl
Cw
Hw
Pl

D:Act, Ep

light deficits (vegetation overtop)
all species                      all species
summer frost (gentle slopes)
Fd, Cw, Hw                 Fd, Cw, Hw
cold, wet soils (toe of slopes):
Fd, Pl                            Fd, Pl
snowpress

most common: high; Mixed shrub - tall fern
occasional: high; Mixed hardwood - moist shrub

�above-ground shrub and herb growth is vigourous;
�the high percent cover of devil's club is usually replaced by
other moist-site shrubs and forbs following canopy removal.

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

�planting on raised microsites should reduce vegetation competition, warm soils, and increase survival and growth of trees;
�abundant Act often establishes on exposed mineral soil following canopy opening;
�frost may limit establishment of Fd, Cw, and Hw locally in depressions and on gentle topography;
�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, and incipient decay.
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ICHwk2 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

Cw

D:Act
T:Hw

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

medium; Mixed shrub - wet forb

�patches of Wet alder - fern vegetation common.

�sites difficult to regenerate due to cold, wet soils; survival and growth of planted conifers generally poor except on raised
microsites (natural or artificial); plantable spots limit planting density;

�water table may rise following canopy removal;
�partial canopy retention may slightly reduce frost damage to seedlings but effects usually overwhelmed by cold air
accumulation if a large upslope cold air source is present;

�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, and incipient decay;
�broadcast burn with sufficient intensity to control competing vegetation is unlikely; shrubs may be stimulated by soil
warming.
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ICHwk4 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently even-aged (clearcutting)
management.  Following harvesting, sites are usually broadcast burned to
reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir, lodgepole pine, or spruce on mesic
and drier sites, and with spruce on wetter sites.  Wetter sites are often
mounded to create warmer, better-drained soils for initial seedling
establishment.  Restocking success requires prompt planting following
site preparation.

Partial harvesting experience is essentially nonexistent.

Advance regeneration in old stands is primarily Hw and Cw.  Bl is
common on some sites.  Cw mostly originates by layering and typically
has incipient decay from the parent tree.  Hw and Bl >25 cm tall are
often old and of poor form, and have incipient decay.

Natural restocking and/or protection of advance regeneration has not
been widely used operationally as a regeneration method.  Fd, Sxw, Bl,
Cw, and Hw, as well as Act and Ep natural regeneration ingress,
generally occupy exposed mineral soil in cleared openings if vegetation is
not dense and seed is abundant.

Principal Insect and Disease Concerns

Cw and Hw have a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
younger second-growth stands may have much less heart rot.
White pine weevil is a major concern, causing extensive terminal dieback
on vigorous, open-grown Sxw on some sites.
Armillaria root rot affects isolated trees and large infection centres, often
killing most conifer trees.  Partial harvest will increase armillaria damage.
Laminated root rot locally causes significant mortality of Fd.
Warren's root collar weevil damage is moderate in some plantations,
especially with deep, moist forest floor.
Black army cutworm has caused extensive mortality in some plantations
on recently burned sites.



7�17 - 2

SILVICULTURE CONSIDERATIONS

·
Spruce beetle can cause high mortality locally, especially on sites with
windthrow or poor logging.
Sxw and Bl may experience severe defoliation from two-year-cycle
budworm in high-population years.
Bl has moderate to high risk of attack from balsam bark beetle.
Defoliation of Sxw, Hw, and Cw by western hemlock looper can locally
be high in high-population years.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present refers primarily to group selection systems with small
to medium (generally 30�60 m wide) harvested groups.  In site series
/03 (Fd-dominated) and /08, it refers to low-volume single tree selection
systems.
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ICHwk4 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
Cw
Hw

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)

most common: medium to high; Mixed shrub - moist forb
less common (No or limited canopy): medium; Mixed
hardwood - dry shrub

�shrubs, tall forbs, and often hardwoods increase dramatically
on exposed mineral soil following canopy removal.

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

�moderate-intensity broadcast burn will usually reduce above-ground competing vegetation for 2�3 years;
�natural ingress of Hw and Cw can be expected on exposed mineral soil following partial or full canopy removal;
�Act and Ep quickly establish (seed-in) on exposed mineral soil if there is a nearby seed source;
�most advance Bl regeneration >25 cm tall and nearly all advance Cw and Hw has poor form or incipient decay;
�frost damage may limit survival and growth of planted Fd, Cw, Sxw, or Bl on gentle slopes in some years with late frosts.

02 P:Fd
Pl

T:Bl
Hw

moisture deficits
Fd, Bl, Hw                       Bl, Hw
light deficits
----                                    Fd, Pl
nutrient deficits and rooting restrictions

low; Dry shrub - falsebox

�shrub and herbaceous vegetation increase following logging
generally small and relatively slow.

�timber productivity low; maintenance of soil organic layers and woody debris important for long-term productivity;
�sites with very shallow soils difficult to reforest; growth of planted trees best on microsites with deeper soils;
�partial canopy retention may promote natural regeneration establishment;
�these sites best suited to conifers tolerant of low-nutrient acidic soils (Pl, Hw).
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ICHwk4 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:Hw
D:At

moisture deficits
Fd, Hw, At                       Hw, At
light deficits
----                               Fd, Pl, At

rooting restrictions (bedrock)

low; Dry shrub - falsebox

�shrub and herbaceous vegetation increase following logging
generally small and relatively slow.

�same as for ICHwk4/02 except these sites are also suited to conifers preferring neutral to alkaline soils ( Fd)
04 P:Fd

Pl
Sxw

S:Bl
Hw

D:At

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

nutrient deficits

low;  Ericaceous shrub - low shrub

�shrub and herbaceous vegetation increases relatively little
following canopy clearing.

�maintenance of soil organic layers and woody debris important for long-term productivity and regeneration;
�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of cones present and well distributed
on mineral soil; scarification likely required; natural ingress and growth slow in shaded microsites on partial-cut sites;

�survival and growth of planted Fd, Pl, Sxw, and Bl generally adequate to restock cleared sites; site preparation usually not
required; growth of Fd and Pl likely slow in shaded microsites of partial cuts;

�frost damage to Sxw and Fd may be reduced by planting under partial canopy or nurse crop, or as part of Pl-dominated
mixture.
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ICHwk4 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

05 P:Fd
Pl

S:Hw
T:Bl

Cw
Sxw

D:At, Ep

moisture deficits
Bl, Cw, Sxw                     Bl, Cw, Sxw
light deficits
----                                    Pl, At, Ep
nutrient deficits (sandy soils)

most common: low; Mixed shrub - low forb
less common (No or limited canopy): low to medium; Mixed
hardwood - dry shrub

�extensive mineral soil exposure may result in significantly
increased cover of hardwoods, shrubs, and some forbs such as
fireweed.

�survival and growth of planted Fd and Pl generally adequate to restock cleared sites without site preparation; growth of Pl
likely slow in shaded microsites of partial-cut sites;

�retention of soil organic layers and woody debris important for long-term productivity on droughty, nutrient-poor (sandy)
soils;

�hardwoods (Ep, At) establish naturally following harvesting if present in original stand or if a nearby seed source is
present.

06 P:Sxw
S:Bl

Pl
D:Act

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

most common:  high; Mixed shrub - moist shrub

�black twinberry and thimbleberry often dominate site prior to
canopy removal and persist following removal;

�reedgrass-dominated vegetation often develops if abundant
seed present when mineral soil exposed.

�survival and growth of planted Sxw, Bl, and Pl 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;

�broadcast burn often difficult to achieve on these wet sites;
�risk of frost damage to Sxw and Bl may be reduced by planting under partial canopy or nurse crop of Pl;
�planting on raised microsites (natural or artificial) will improve rooting zone soil temperatures and growth of Sxw;
�most advance Bl regeneration <25 cm tall and nearly all advance Sxw is of good form and can contribute to restocking.
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ICHwk4 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:Fd
Sxw

S:Bl
Cw
Hw
Pl

D:Act, Ep

light deficits (vegetation overtop)
all species                      all species
summer frost (gentle slopes)
Fd, Cw, Hw                  Fd, Cw, Hw
cold, wet soils (toe slopes)
Fd, Sxw, Bl, Pl, Ep       Fd, Sxw, Bl, Pl, Ep
snowpress

most common: high;  Mixed shrub - tall fern
occasional:  high; Mixed hardwood - moist shrub

�the high percent cover of devil's club is usually replaced
by other shrubs and forbs following canopy removal.

�cottonwood establishes quickly following extensive
mineral soil exposure if seed source is present.

�vegetation control generally essential for prompt reforestation of all species; spot treatments may be most effective;
�abundant Act may establish by seeding-in on exposed mineral soils;
�summer frost damage to Fd, Cw, and Hw may be significant locally in some years;
�planting on raised microsites (natural or artificial) will improve rooting zone temperatures and growth of all species,
especially on wet toe slopes;

�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, or incipient decay;.
08 P:Sxw

S:Bl
Cw
Pl

D:Act

summer frost
Sxw, Bl, Cw                 Sxw, Bl, Cw
cold, wet soils
Sxw, Bl, Cw, Pl             Sxw, Bl, Cw, Pl
light deficits
Pl, Act                           Pl, Act, Sxw

most common:  medium;  Mixed shrub - wet forb

�Wet alder - fern communities often form patches in this
complex;

�soil disturbance may result in increased shrub or
herbaceous vegetation abundance.

�sites difficult to regenerate due to cold, wet soils; growth poor except on raised microsites (natural or artificial);
�water table may rise following canopy removal;
�partial canopy retention may slightly reduce frost damage but beneficial effects likely overwhelmed by cold air
accumulation;

�advance Bl regeneration <25 cm tall and most advance Sxw is of good form and can contribute to restocking.
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IDFdk3 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently a form of single tree
selection (faller selection) in Fd stands and clearcutting in Pl stands.  The
selection system in Fd stands is based on an objective for residual basal
area, maximum diameter class, diameter class width, and diminuation
quotient for diameter classes.  Stand regeneration is achieved by release
of advance regeneration and natural regeneration ingress.  Dense advance
regeneration is usually spaced subsequent to logging.  In Pl stands with
scattered Fd, the Fd are generally not harvested, and advance Fd
regeneration is protected.  Regeneration of Pl stands is primarily by
natural regeneration ingress without scarification.  There is a trend to
regenerate Pl stands by planting.

Advance regeneration in Fd stands is virtually all Fd and is often dense.
Density has probably increased markedly in recent years due to wildfire
control.  High advance regeneration densities result in below-ground
competition for moisture and nutrients, and may result in growth
reductions not only to advance regeneration stems but also to canopy
stems.  Advance Fd regeneration is generally of good form and vigour,
and its growth responds well to canopy opening.  Growth generally
increases with increasing sunlight, although stems with thin, non-
furrowed bark often suffer sunscald when exposed to sunlight after
growing in shade.  Advance regeneration in Pl stands is generally sparse.

Natural restocking is the normal regeneration method in Fd and Pl
stands.  Survival of planted Fd on cleared areas has generally been poor
due to frequent summer frost and moisture stress.

Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost is a significant factor reducing initial establishment and
growth of planted Fd on cleared areas.  Diseases such as Dermea canker
can be associated with frost injury on Fd.
Douglas-fir beetle causes frequent mortality of mature Fd, especially
those under moisture stress or damaged by logging.
Laminated root rot and Armillaria root disease commonly kill pockets of
Fd stems, both mature and immature.
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Western spruce budworm can cause severe defoliation in southern
portions of IDFdk3; regeneration in partial harvesting systems may
experience extreme damage.
Douglas-fir tussock moth occasionally defoliates and kills Fd.
Growth of Pl natural regeneration is commonly reduced by dwarf
mistletoe if an inoculum source is present.
Western gall rust and blister rusts are also common on regeneration, and
reduce growth.
Pine needle cast disease is very common on Pl regeneration after wet
springs and summers and may result in growth reductions.
Mountain pine beetle kills mature Pl trees, especially those under
environmental stress, but is less common than in the SBPS Zone.
Squirrels can cause significant damage to plantations during high-
population periods.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present for Fd stands includes single tree selection and faller
selection systems with up to 60% volume removal as well as low-
volume small group selection systems where groups of 2�4 trees are
felled.  In Pl stands, canopy present includes group selection with small
to medium-size (25�50 m wide between mature stand edges) harvested
groups.
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IDFdk3 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

T:Sxw
(upper
elevations)

D:At

moisture deficits
Fd, Sxw                         Fd, Sxw
summer frost
Fd                                  ----
light deficits
----                                 Pl, At

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

�Fd advance regeneration densities frequently high, resulting in
increased moisture stress to individual stems;

�pinegrass cover and vigour generally increases following
canopy removal; pinegrass is strong competitor for soil
moisture;

�soopollalie may add significant nitrogen to site.
�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd or Pl/Fd;

�excessive opening of mature Fd stand may result in sunscald injury and shock to Fd advance regeneration;
�light ground disturbance should increase density of Fd natural regeneration ingress under moderate tree canopy;
�excessive stocking of advance regeneration reduces stand vigour; growth generally improved by thinning of dense patches;
�survival of planted Fd in clearings highly variable and often poor due to moisture stress (increased by grass competition for
moisture) and frost; survival of planted Pl generally moderate to high in sunny or lightly shaded microsites;

�survival of planted Fd and Pl in clearings may be increased by site preparation that increases planting site moisture
availability and reduces grass competition for moisture;

�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of Pl cones present and well
distributed on mineral soil; scarification (light drag) may reduce regeneration delay;

�downed and decaying wood provides microsites for natural regeneration ingress and nutrient availability.
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IDFdk3 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
nutrient deficits
Fd                                     Fd
high surface temperatures

low; Dry shrub - kinnikinnick

�pinegrass is strong competitor for soil moisture on these
sites.

�timber productivity low and sites very difficult to regenerate following logging;
�Fd natural regeneration ingress following logging expected to be greatest where residual volume is high;  may be increased
by microsite variability including downed wood; regeneration occurs primarily in shaded microsites but not in rainshadow
directly beneath larger trees;

�survival of planted Fd very poor; survival of planted Pl expected to be poor to moderate, but little experience managing for
Pl;

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

Pl
moisture deficits
Fd, Pl                               Fd, Pl
rooting restrictions (bedrock)

low; Dry shrub - kinnikinnick

�timber productivity very low and sites very difficult to regenerate following logging;
�Fd natural regeneration ingress likely greatest where residual volume near natural levels;
�survival of planted Fd likely poor; survival of planted Pl likely poor to moderate; growth of established individual Fd and
Pl stems best in full sunlight;

�downed and decaying wood important as microsites for natural regeneration ingress and nutrient availability;
�maintenance of soil organic layers and woody debris important for long-term site productivity.
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IDFdk3 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, Pl, At                         Fd, Pl, At
high surface temperatures

low; Dry shrub - kinnikinnick
�grasses are very effective competitors with tree seedlings for
moisture.

�timber productivity very low and sites difficult to regenerate;
�Pl is uncommon on these and other steep south and west aspects in the IDFdk3;
�survival of planted Fd poor; survival of planted Pl expected to be poor to moderate;
�Fd natural regeneration ingress following logging expected to be greatest where residual volume is near natural levels;
regeneration occurs primarily in shaded microsites but not in rainshadow directly beneath larger trees;

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

Pl
D:At

moisture deficits
Fd                                     Fd
light deficits
----                                   Pl, At

most common: medium; Pinegrass - low forb
less common: medium; Dry alder - pinegrass (mostly high
elevations)
�pinegrass generally increases following timber harvesting;
�pinegrass is an effective competitor for 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 greatest in full sunlight;

�excessive stocking of advance regeneration reduces stand vigour; growth generally improved by thinning of dense patches;
�survival of planted Fd in clearings highly variable and often poor due to moisture stress (increased by grass competition for
moisture) and frost; survival of planted Pl generally moderate to high in sunny or lightly shaded microsites;

�survival of planted Fd and Pl in clearings may be increased by site preparation, which increases planting site moisture
availability and reduces grass competition for moisture;

�light ground disturbance may increase Fd regeneration ingress under partial canopy;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration;
�surface erosion hazards moderate on steep slopes if surface water is channeled.
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IDFdk3 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

D:At

moisture deficits
Fd                                  Fd
light deficits
----                                Pl, At

medium; Dry shrub - kinnikinnick

�pinegrass is a very effective competitor for moisture on these
sites.

�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 under full sunlight;

�excessive opening of mature Fd stand may result in sunscald injury and shock to Fd advance regeneration;
�survival of planted Fd generally poor; survival of planted Pl likely moderate to high; survival and growth of Pl and
especially Fd may be improved by removal of grasses around tree and by planting in shallow depressions;

�natural regeneration ingress of Fd greatest where mature Fd trees provide partial shade;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.

07 P:Fd
Pl
Sxw

D:Ep
At

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

low; Pinegrass - low forb

�pinegrass cover and vigour increase following canopy
opening;

�shrub cover generally sparse.

�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;

�light ground disturbance, which reduces moss cover, should increase establishment of Fd natural regeneration under a
partial canopy;

�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of cones present and well distributed;
scarification likely required if surface not disturbed by logging; restocking of partial cuts may require fill planting;

�survival and growth of Sxw limited by moisture stress in cleared areas, probably best under partial shade or in small
openings.
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IDFdk3 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

D:At
Ep
Act

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

medium; Mixed Shrub - rose

�shrub cover usually increases following canopy removal;
�shrubs generally abundant and vigorous, and likely limit tree
regeneration.

�survival and growth of planted Fd, Pl, and Sxw generally adequate to restock cleared sites if vegetation controlled at
planting spot; survival and growth of all species will likely be improved by planting on raised microsites;

�natural regeneration ingress generally slow due to competition with shrub and herbaceous vegetation;
�frost damage may be reduced by planting on raised microsites or under partial canopy or nurse crop;
�advance Sxw and Fd regeneration may contribute significantly to restocking.

09 P:Sxw
S:Pl
D:Act

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

medium; Mixed shrub - wet forb

�shrub cover increases somewhat following canopy opening
but is limited by cold, wet soils.

�survival of planted Sxw and Pl generally poor except on raised microsites; plantable spots limit planting density;
�frost damage to Sxw may be reduced by partial tree or shrub canopy but benefits often overwhelmed by cold air
accumulation;

�Pl uncommon on these sites; mature Pl not well adapted to sites with near-surface water table;
�soils very susceptible to rutting and compaction; herbaceous vegetation may be stimulated by surface disturbance;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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IDFdk4 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently a form of single tree
selection (faller selection) in Fd stands and clearcutting in Pl stands.  The
selection system in Fd stands is based on an objective for residual basal
area, maximum diameter class, diameter class width, and diminuation
quotient for diameter classes.  Stand regeneration is achieved by release
of advance regeneration and natural regeneration ingress.  Dense advance
regeneration is usually spaced subsequent to logging.  In Pl stands with
scattered Fd, the Fd are generally not harvested and advance Fd
regeneration is protected.  Regeneration of Pl stands is primarily by
natural regeneration ingress without scarification.  There is a trend to
regenerate Pl stands by planting.

Advance regeneration in Fd stands is virtually all Fd but is generally not
as dense as in the IDFdk3.  Density has probably increased somewhat in
recent years due to wildfire control, but is slowed by the cold, dry
climate.  High densities of advance regeneration result in below-ground
competition for moisture and nutrients, and may result in growth
reductions not only to advance regeneration stems but also to canopy
stems.  Advance Fd regeneration is generally of good form and vigour,
and its growth responds well to canopy opening.  Growth generally
increases with increasing sunlight, although stems with thin, non-
furrowed bark often suffer sunscald when exposed to sunlight after
growing in shade.  Advance regeneration in Pl stands is generally sparse.

Natural restocking is the normal regeneration method in Fd and Pl
stands.  Survival of planted Fd on cleared areas has generally been poor
due to frequent summer frost and moisture stress.

Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost is a significant factor reducing initial establishment and
growth of planted Fd on cleared areas.  Diseases such as Dermea canker
can be associated with frost injury on Fd.
Douglas-fir beetle causes frequent mortality of mature Fd, especially
those under moisture stress or damaged by logging.
Laminated root rot and Armillaria root disease commonly kill pockets of
Fd stems, both mature and immature.
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Western spruce budworm can cause severe defoliation in southern
portions of IDFdk3; regeneration in partial harvesting systems may
experience extreme damage.
Douglas-fir tussock moth occasionally defoliates and kills Fd.
Growth of Pl natural regeneration is commonly reduced by dwarf
mistletoe if an inoculum source is present.
Western gall rust and blister rusts are also common on regeneration, and
reduce growth.
Pine needle cast disease is very common on Pl regeneration after wet
springs and summers and may result in growth reductions.
Mountain pine beetle kills mature Pl trees, especially those under
environmental stress, but is less common than in the SBPS Zone.
Squirrels can cause significant damage to plantations during high-
population periods.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present for Fd stands includes single tree selection and faller
selection systems with up to 60% volume removal as well as low-
volume small group selection systems where groups of 2�4 trees are
felled.  In Pl stands, canopy present includes group selections systems
with small to medium (25�50 m wide between mature stand edges)
harvested groups.
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IDFdk4 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

T:Sxw
D:At

moisture deficits
Fd, Sxw                          Fd, Sxw
summer frost
Fd                                  Fd
light deficits
----                                Pl, At

low; Pinegrass - kinnikinnick

�pinegrass cover and vigour generally increase following canopy
opening;  pinegrass is strong competitor for soil moisture;

�soopollalie may add significant nitrogen to site.

�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;

�excessive opening of Fd stands may result in sunscald and shock to advance Fd regeneration;
�light ground disturbance should increase density of Fd ingress under moderate tree canopy;
�survival of planted Fd in clearings variable and often poor due to moisture stress and frost injury;
�survival of planted Pl moderate to high in sunny or lightly shaded microsites;
�survival and growth of planted Pl and especially Fd may be increased by reduced grass competition and exposed mineral
soil;

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

�downed and decaying wood is important as microsites for natural regeneration ingress and for nutrient availability.
02 P:Fd

Pl
moisture deficits
Fd, Pl                            Fd, Pl
rooting restrictions (bedrock)

low; Dry shrub - kinnikinnick

�vegetation increases little following canopy opening.
�timber productivity low and sites difficult to regenerate following logging;
�Fd natural regeneration ingress following logging generally greatest where residual volume near natural levels;
�survival of planted Fd generally poor; survival of planted Pl poor to moderate if planted in pockets of deeper soil;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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IDFdk4 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 moisture deficits
Fd                                  Fd
nutrient deficits
Fd                                  Fd
high surface temperatures

low; Dry shrub - kinnikinnick

�shrub and herbaceous vegetation increases little following
canopy opening.

�timber productivity very low and sites difficult to reforest following harvesting;
�survival of planted Fd likely poor but greatest in partial shade (but not in rainshadow) of mature Fd;
�Fd natural regeneration ingress likely best under near-natural levels of canopy closure;
�coarse woody debris is important as microsites for natural regeneration ingress and nutrient availability;
�maintenance of soil organic layers and woody debris important for long-term site productivity.

04 P:Fd
Pl

moisture deficits
Fd, Pl                            Fd, Pl
high surface temperatures

low; Dry shrub - kinnikinnick
�shrub and herbaceous vegetation increases little following
canopy opening.

�timber productivity very low and sites very difficult to regenerate following harvesting;
�survival of planted Fd very poor; survival of planted Pl expected to be poor to moderate but experience in managing these
sites for Pl is very limited; partial shade may increase survival of planted Pl;

�Fd natural regeneration ingress following logging expected to be greatest where residual volume is near natural levels;
regeneration occurs primarily in shaded microsites;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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IDFdk4 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

05 P:Fd
Pl

D:At

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

low; Pinegrass - bunchgrass

�grasses are strong competitors with trees seedlings for soil
moisture on these sites.

�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;

�excessive opening of Fd stands may result in sunscald and shock of advance regeneration;
�survival of planted Fd generally poor on cleared sites and poor to moderate on partial-cut sites, especially if grass
competition removed at planting spot; survival and growth of planted Pl likely poor to moderate in full sun or light shade;

�downed and decaying wood important as microsites for natural regeneration ingress and nutrient availability.
06 P:Pl

T:Sxw
D:At

moisture deficits
Sxw, At                        Sxw, At
nutrient deficits
Sxw, At                        Sxw, At
light deficits
----                                 Pl, At
summer frost
Sxw                                Sxw

low; Dry shrub - kinnikinnick

�percent cover of grasses small; shrub and herb vegetation
increases little following canopy clearing.

�natural regeneration of Pl following canopy removal is generally a reliable regeneration option for these sites; drag
scarification generally not necessary for restocking but will likely increase ingress rate;

�survival and growth of planted Sxw generally poor except poor to moderate on moist microsites;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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IDFdk4 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:Fd
Pl
Sxw

D:At
Act

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

medium; Mixed Shrub - rose

�shrub and herbaceous vegetation may increase significantly
following canopy clearing.

�survival and growth of planted Fd, Pl, and Sxw generally adequate to restock cleared sites if vegetation controlled at
planting spot; survival and growth of all species will likely be improved by planting on raised microsites;

�natural regeneration ingress generally slow due to competition with shrub and herbaceous vegetation;
�frost damage may be reduced by planting on raised microsites or under partial canopy or nurse crop;
�advance Sxw and Fd regeneration may contribute significantly to restocking.

10 P:Sxw
S:Pl
D:Act

At

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

medium; Mixed shrub - wet forb

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

�survival of planted Sxw and Pl generally poor except on raised microsites; plantable spots limit planting density;
�frost damage to Sxw may be reduced by partial tree or shrub canopy, but benefits often overwhelmed by cold air
accumulation;

�Pl uncommon on these sites; mature Pl not well adapted to sites with near-surface water table;
�soils very susceptible to rutting and compaction; herbaceous vegetation may be stimulated by surface disturbance;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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IDFxm Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system  Commercial timber harvesting has not
been extensive on Crown land in the IDFxm, since much of the area is on
steep valley slopes and timber production is relatively low.  Where
commercial harvesting has occurred on Crown land it has primarily been
a faller selection system similar to that in the IDFdk.  As in the IDFdk,
stand regeneration is primarily by release of advance regeneration and
natural regeneration ingress.  Plantation success is generally poor.
Advance regeneration densities are typically much lower than in the
IDFdk3 and spacing is less important.  Stocking voids are more common.
Salvage of trees killed by Douglas-fir beetle has occurred locally.
Harvesting on private land has been primarily diameter-limit harvesting
or clearcutting.

Advance regeneration  is virtually all Fd but is generally much less
dense than in the IDFdk3.  These much lower densities are probably the
result of the drier climate and resulting drier soils.  Advance regeneration
densities have probably increased following wildfire control, but only
slowly.  Due to the drier soils, below-ground competition probably
reduces growth at lower stem densities.  Advance Fd regeneration is
generally of good form and vigour, and its growth responds well to
canopy opening.  Growth generally increases with increasing sunlight,
although stems with thin, non-furrowed bark often suffer sunscald when
exposed to sunlight after growing in shade.

Natural restocking  is the normal regeneration method in the IDFxm.
Survival of planted Fd on cleared areas has generally been poor due
primarily to moisture stress.

Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost is a less significant factor in the IDFxm than in the IDFdk
due to the prevalence of steep slopes and the warmer climate.  On level
terrain, summer frost may significantly limit Fd regeneration in some
years.
Douglas-fir beetle causes frequent mortality of mature Fd, especially
those under moisture stress or damaged by logging.
Laminated root rot and Armillaria root disease kill pockets of Fd stems,
but are less common than in the IDFdk.
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SILVICULTURE CONSIDERATIONS

Silviculture Considerations Table — Harvest Assumptions

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

Canopy present  for Fd stands includes single tree selection and faller
selection systems with up to 60% volume removal as well as low-
volume small group selection systems where groups of 2–4 trees are
felled.  In Pl stands, canopy present includes group selection systems
with small to medium-size harvested groups (25–50 m wide between
mature stand edges).
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IDFxm 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:Fd
D:At

moisture deficits
Fd, At                              Fd, At
summer frost (level sites)
Fd                                     Fd

low; Dry shrub - pinegrass
•pinegrass cover and vigour generally increase following
canopy opening;

•pinegrass is strong competitor for soil moisture.
•most reliable regeneration option for Fd is protection and release of advance regeneration and ingress of natural
regeneration under partial canopy of mature Fd; some fill planting may be required to achieve full stocking;

•light ground disturbance generally increases natural regeneration ingress;
•survival of planted Fd variable and often poor, especially on sites without residual tree cover;
•excessive opening of Fd canopy may result in sunscald and shock of advance Fd regeneration;
•survival of planted Fd may be increased by site preparation to increase moisture availability and reduce grass competition;
•maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.

01b
Cold
Phase

P:Pl
Fd

D:At

moisture deficits
Fd, At                              Fd, At
summer frost (level sites)
Fd                                    Fd

low; Dry shrub - pinegrass
•pinegrass generally increases following canopy opening and is
a strong competitor for soil moisture.

same as 01a except:
•natural Pl regeneration usually adequate to restock cleared sites if sufficient cones present and well distributed;
scarification generally not required;

•survival of planted Pl on cleared sites generally moderate; in partial cuts, survival and growth likely reduced in shaded
microsites;

•Fd natural regeneration ingress and survival of planted Fd generally poor due to frequent summer frost; may be increased
somewhat under Pl canopy or nurse crop.
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IDFxm 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 moisture deficits
Fd                                 Fd
nutrient deficits
high surface temperatures
(Typic Phase)

low; Dry shrub - bunchgrass

•shrub and herbaceous vegetation development on these sites
limited by hot, dry soils.

•timber productivity very low; sites difficult to regenerate; survival of planted trees poor and advance regeneration often
sparse;

•most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under
relatively high levels of Fd canopy closure;

•survival and growth of planted Fd generally poor due to moisture stress;
•maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

03 P:Pl
Fd

moisture deficits
Fd                                  Fd
nutrient deficits
Fd                                  Fd
summer frost
Fd                                   Fd
light deficits
----                                  Pl

low; Dry shrub - kinnikinnick

•vegetation changes little following tree canopy opening.

•Pl natural regeneration is usually adequate to restock cleared areas if sufficient cones are present and well distributed;
seedbed management usually not required;

•Fd is marginally adapted to these sites; limited by growing-season frost and nutrient and moisture deficits;
•survival of planted Fd likely poor; survival of planted Pl likely moderate to high;
•maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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IDFxm 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 moisture deficits
Fd                                 Fd
high surface temperatures

low; Dry shrub - bunchgrass

•timber productivity generally very low; sites very difficult to regenerate following logging due to sparse advance
regeneration, slow regeneration ingress, and poor survival of planted trees;

•natural regeneration establishment and growth likely best under near-natural canopy levels;
•regeneration ingress and advance regeneration typically sparse; growth limited by moisture stress and likely best in light
shade;

•maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.
05 P:Fd

D:At
moisture deficits
Fd                                  Fd
li ght deficits
----                                 At

low; Pinegrass - low forb

•most reliable regeneration option for Fd is protection and release of advance regeneration and ingress of natural
regeneration under partial canopy of mature Fd; some fill planting may be required to achieve full stocking;

•light ground disturbance generally increases natural regeneration ingress under a partial canopy;
•survival of planted Fd variable and often poor but probably better than on /01a sites;
•limitations to survival of planted Fd less severe than on /02, /03, or /04;
•competition for moisture from grasses less severe than on /01 sites;
•maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.
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IDFxm 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
D:At

moisture deficits
Fd                                  ----
summer frost
Fd                                  Fd
li ght deficits
----                                 At

low; Pinegrass - low forb

•similar to /01a except:
•moisture deficits less limiting and summer frost more limiting to survival and growth of planted Fd;
•experience indicates that survival and early growth of planted Pl may be moderate on cleared areas; growth to maturity
uncertain, since Pl is generally absent from natural stands.

07 P:Fd
D:At

Ep

summer frost
Fd                                  ----
li ght deficits
----                                 Fd, At, Ep
moisture deficits

medium; Mixed shrub - grass

•shrub cover and vigour increases somewhat following canopy
removal but is usually not a major limitation to prompt
reforestation.

•partial harvesting with light surface disturbance to increase regeneration ingress is likely a suitable option for these sites;
•advance Fd regeneration is generally sparse but can contribute to regeneration stocking;
•Sxw advance regeneration is often present; growth is generally slow but evidence indicates that Sxw may form crop tree on
wettest sites if protected in partial-cut systems;

•survival of planted Fd generally greater than on /01a sites and may be sufficient for reforestation of partially harvested
sites;

•summer frost damage to Fd likely low under partial canopy of Fd or deciduous trees;
•sites susceptible to soil compaction and rutting.
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IDFxm 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

D:Act
At

li ght deficits (vegetation overtop)
Fd, Sxw, Act, At            Fd, Sxw, Act, At
summer frost
Fd, Sxw                          Fd

medium; Mixed shrub - rose

•prompt planting of Sxw and Fd under a partial tree canopy with control of competing vegetation at planting spot should
restock these sites; growth rates of Sxw may be limited by frost in some years and by moisture stress in dry years;

•natural Sxw and Fd regeneration ingress generally slow, limited by competing shrub and herbaceous vegetation;
•advance Sxw and Fd regeneration can generally contribute to regeneration stocking;
•experience indicates that Pl can be successfully established on these sites; Pl not present in most natural stands;
•soils are very sensitive to rutting and compaction during growing season.

09 P:Sxw
Pl

D:At
Act

cold, wet soils
Sxw, Pl, At                     Sxw, Pl, At
li ght deficits (vegetation overtop)
Sxw, Pl, At , Act             Sxw, Pl, At , Act
summer frost
Sxw, Act, At                   ----

medium; Mixed shrub - wet forb

•shrub and tall herbaceous vegetation cover increases
following canopy removal.

•survival and growth of planted Sxw on all sites and Pl on cleared sites generally adequate to restock sites if planted on
relatively dry microsites with spot vegetation control;

•natural regeneration of Pl and Sxw on cleared sites is slow, limited by competing vegetation and thick soil organic layers;
•risk of summer frost damage to Sxw may be somewhat reduced by planting under partial tree or shrub canopy;
•soils very susceptible to rutting, puddling, and compaction.
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IDFxw Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system in Fd stands on Crown land is currently
a faller selection system similar to that in the IDFdk.  Stand regeneration
is primarily by release of advance regeneration and natural regeneration
ingress.  Plantation success is generally poor.  Salvage of trees killed by
Douglas-fir beetle has occurred locally.  Harvesting on private land has
been primarily diameter-limit harvesting or clearcutting.  Percent volume
removal in Py stands has been relatively high.

Advance regeneration is primarily Fd with some Py (especially on drier
sites), but is generally much less dense than in the IDFdk, probably as a
result of the drier climate and resulting drier soils.  Due to the drier soils,
below-ground competition probably reduces growth at lower stem
densities.  Advance Fd regeneration is generally of good form and vigour,
and its growth responds well to canopy opening.  Growth generally
increases with increasing sunlight, although stems with thin, non-
furrowed bark often suffer sunscald when exposed to sunlight after
growing in shade.

Natural restocking is the normal regeneration method in the IDFxm.
Survival of planted Fd on cleared areas has generally been poor due
primarily to moisture stress.

Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost may limit Fd regeneration on some level terrain at the base
of slopes but is generally less severe than in the IDFdk.
Douglas-fir beetle causes frequent mortality of mature Fd, especially
those under moisture stress or damaged by logging.
Mountain pine beetle has caused local mortality of mature Py trees.
Western spruce budworm has caused widespread defoliation of Fd.
Laminated root rot and Armillaria root disease kill pockets of Fd stems
but are generally less common than in the IDFdk.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present includes single tree selection and faller selection
systems with up to 60% volume removal as well as low-volume small
group selection systems where groups of 2�4 trees are felled.
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IDFxw 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
    Py
D:At

moisture deficits
Fd, Py, At                         Fd

low to medium; Pinegrass - bunchgrass
�pinegrass cover and vigour generally increases following canopy
opening;

�pinegrass is strong competitor for soil moisture.
�most reliable regeneration option for Fd and Py is release of advance regeneration and ingress of natural regeneration
under partial canopy of mature Fd;

�advance Fd and Py regeneration is sparse in many stands;
�Fd natural regeneration ingress is slow and establishes primarily in shaded microsites but not beneath larger trees;
�survival in clearings of planted Fd generally poor, and Py likely poor to moderate; limited primarily by moisture deficits
and competition with grasses;

�At stems mostly small, and growth relatively slow;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.

02 P:Fd
    Py

moisture deficits
Fd, Py                               Fd, Py
nutrient deficits (shallow soils)
rooting restrictions (bedrock)

low; Pinegrass - bunchgrass

�timber productivity very low and stands very difficult to regenerate due to sparse advance regeneration, slow regeneration
ingress, and poor plantation survival;

�natural regeneration ingress by Fd and Py slow, and likely best under near-natural canopy levels;
�little experience in managing these sites for Py;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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IDFxw 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
   Py

moisture deficits
Fd, Py                           Fd, Py
high surface temperatures

low; Dry shrub - bunchgrass

�grasses effective competitors for soil moisture.
�very low timber productivity due to very dry soils; tree canopy typically open and advance regeneration usually sparse;
�extremely difficult to regenerate (sparse advance regeneration, limited regeneration  ingress, and poor plantation survival);
�natural regeneration ingress of Fd and Py slow, but likely best under near-natural canopy levels;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

04 P:Fd
   Py
D:At

moisture deficits
Fd, Py, At                     Fd, Py, At

low; Dry shrub - bunchgrass
�grasses are effective competitors for soil moisture.

�very low timber productivity, and stands very difficult to regenerate;
�survival of planted Fd very poor; only reliable regeneration option is release of advance regeneration and natural
regeneration ingress under near-natural canopy levels; advance regeneration is often sparse;

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

D:At
moisture deficits
Fd, At                            Fd

low; Pinegrass - low forb
�grasses less abundant that in /03 or /04 units but increase
following canopy removal.

�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 likely poor;

�competition for moisture from grasses less severe than on /01 sites;
�although Pl does not occur naturally on these sites, experience suggests that Pl plantations can be initially established;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.
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IDFxw 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
D:Act, At
   Ep

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

medium; Mixed shrub - tall shrub

�shrubs and tall herbs relatively abundant and usually
 increase following tree canopy clearing.

�survival of planted Sxw and Fd on cleared areas generally moderate to high if vegetation is controlled or not abundant at
planting spot; growth of Sxw generally slow, especially on driest parts of site series and in dry years;

�frost may limit growth of Fd in some years on level sites;
�soils very susceptible to compaction and surface erosion.

07 P:Sxw
   Fd
D:Act
   At
   Ep

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

medium to high; Mixed shrub - rose

�shrub and herbaceous vegetation may increase significantly
 following canopy opening.

�survival and growth of Sxw and Fd generally adequate to restock sites if planted promptly; vegetation control will likely
improve early growth of Sxw and especially Fd;

�survival and growth of Sxw and Fd best on relatively warm, moist, but not wet microsites;
�natural regeneration ingress generally slow and limited by competing vegetation;
�soils are very susceptible to compaction and rutting;
�Sxw with large, dense crowns exposed to winds by logging are very suceptible to windthrow on these sites.
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MSxv Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system  is even-aged management (clearcutting)
and the predominant regeneration method has been natural regeneration,
using drag scarification to create a more favourable seedbed and cone
distribution.  Regeneration ingress has generally been much slower and
more sparse than in the SBPS, due probably to the colder climate and
more frequent summer frosts.  Fill planting is often required.  Natural
regeneration success in recent years has been moderately high, although
the time required to achieve full stocking is generally longer than in the
SBPS.  Regeneration ingress rates seem to be generally slower in the
Itcha–Ilgachuz area than in other portions of the MSxv.  In recent years,
drag scarification has been used less frequently for Pl seedbed manage-
ment, since it may not contribute significantly towards meeting
restocking objectives.  In addition, an increasing number of harvested
sites have been planted with Pl due to greater control on stocking
distribution and shortened regeneration delay.  Disc trenching has been
used on some sites to create a more favourable planting spot for Pl.  Wet
sites have been planted with Sxw, often on artificially created mounds.

Partial harvest systems experience is very limited.  A research trial near
Satah Mountain is assessing natural regeneration in a group selection
system with small to medium (20–40 m wide) harvested groups on
mesic sites.  Preliminary results indicate that openings of this size will
regenerate naturally with Pl.

Advance regeneration in Pl stands is primarily Pl and Sxw, but is
typically sparse and would contribute little to restocking.  Height
growth response of advance Pl regeneration to canopy opening is
generally small.

Principal Insect, Disease, and Abiotic Damage Concerns

Growing-season frost is a principal factor affecting regeneration success.
High mortality rates have been recorded in some Pl plantations and
frost-damaged natural regeneration ingress is common, especially on
lower slopes.
Dwarf mistletoe and stem rusts are present but generally much less
common than in the SBPS.
Mountain pine beetle is endemic and a principal agent of mortality in
mature trees, but the incidence of mortality is less extensive than in the
SBPS.
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SILVICULTURE CONSIDERATIONS

Silviculture Considerations Table — Harvest Assumptions

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

Canopy present for most sites refers to group selection systems with
small to medium-size (generally 25–60 m wide) harvested patches; does
not include single tree selection systems; canopy present for wet spruce
sites (/08 and /09) refers to single tree selection or small group selection.
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MSxv 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:Pl
Sxw

T:Bl

moisture deficits
Sxw, Bl                          Sxw, Bl
summer frost (level sites)
Sxw, Bl                          Sxw, Bl
summer frost (slopes)
Sxw, Bl                 ----

low;  Dry shrub - dwarf ericaceous shrub

•significant decrease in moss cover and increase in grasses and
forbs following canopy removal.

•natural Pl regeneration ingress generally adequate to restock cleared sites if sufficient cones are present and well
distributed;

•Pl natural regeneration often patchy, likely due to harvesting effects on cone distribution;
•scarification generally not required for restocking but will likely increase ingress rate if conducted very soon after logging;
•Pl plantations are successfully used to restock cleared areas; growth likely reduced in shaded microsites of partial cuts;
•growth of planted Pl and Sxw improved by site preparation that increases available moisture and exposes mineral soil;
•height growth response of advance Pl regeneration to canopy removal is generally slow;
•maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

02 P:Pl summer frost
Pl                                     Pl
moisture deficits
nutrient deficits

low; Dry shrub - dwarf ericaceous shrub

•a unique vegetation dominated by Altai fescue and lichens.

•these sites apparently near limits of Pl seedling tolerance of summer frost and moisture stress; often adjacent to grasslands
that are maintained at least partially by frost;

•maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration;
•no silviculture experience with these sites; summer frost may limit Pl regeneration.
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MSxv 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:Pl moisture deficits
nutrient deficits
(Shallow Phase)
rooting restrictions
(Shallow Phase)

low; Dry shrub - dwarf ericaceous shrub

•shrub and herbaceous vegetation cover increases little
following canopy removal; limited by moisture deficits.

•natural Pl regeneration ingress usually sufficient to restock cleared and partial-cut sites if adequate numbers of cones are
present and well distributed; scarification generally not required for seedbed management;

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

Sxw
T:Bl

summer frost (gentle slopes)
Sxw, Bl                           Sxw, Bl
moisture deficits
Sxw, Bl                           Sxw, Bl
nutrient deficits (coarse sands)

low;  Dry shrub - dwarf ericaceous shrub

•natural Pl regeneration ingress usually adequate to restock cleared sites if sufficient cones are present and well distributed;
scarification generally not required for restocking, but may increase ingress rate;

•natural Pl regeneration often patchy due partly to harvesting effects on cone distribution; fill planting may be required;
•survival and growth of planted Pl generally adequate to restock sites without vegetation control;
•survival and growth of planted Sxw generally poor but best in relatively moist microsites and on cool aspects;
•risk of frost damage increases on gentle slopes and lower to toe slope positions.



7•29 - 5

M
S

xv

MSxv 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

05 P:Pl
Sxw

T:Bl

summer frost (level sites)
Sxw, Bl                             Sxw, Bl
summer frost (slopes)
Sxw, Bl                             Sxw, Bl
li ght deficits
----                                     Pl

low to medium; Dry shrub - trapper's tea

•forest canopy removal generally results in little change in
cover of trapper's tea.

•natural Pl regeneration ingress usually sufficient to restock cleared sites if adequate cones are present and well distributed;
scarification likely not required to restock most cleared sites but will increase ingress rate; ingress rates may be slow in
shaded microsites of partial cuts;

•natural Pl regeneration ingress often patchy due partly to differences in microsite and vegetation, as well as harvesting
effects on cone distribution; fill planting may be required to achieve full stocking on some sites;

•survival and growth of planted Pl general sufficient to restock cleared sites; vegetation control generally not required;
•survival and growth of planted Sxw likely moderate;
•Bl commonly present in understory, but absent or infrequent in natural forest canopy.
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MSxv 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

T:Bl

summer frost
Pl, Sxw, Bl                     Sxw, Bl
cold, moist soils
Sxw, Bl                          Sxw, Bl
li ght deficits (vegetation overtop)
----                                  Pl

medium;  Dry shrub - dwarf ericaceous shrub

•forest canopy removal results generally in moderate increases
in shrub and forb cover.

•natural Pl regeneration ingress generally sufficient to restock sites if adequate numbers of cones are present and well
distributed, except on wettest sites and microsites where thick forest floor may limit establishment;

•survival and growth of planted Pl expected to be generally moderate on cleared areas and low to moderate on partial cuts;
vegetation control not considered essential for restocking but will likely improve growth;

•survival and growth of planted Sxw limited by frequent summer frost and cold soils, especially on level sites;
•soils are susceptible to compaction and rutting.
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MSxv 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

T:Bl

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

low to medium;  Mixed shrub - scrub birch

•natural Pl regeneration limited by thick forest floor, cold wet mineral soils, and insufficient cones on some sites;
•sites have very high risk of summer frost damage; frost damage may be reduced somewhat under a partial canopy;
•survival and growth of planted Pl and Sxw generally poor to moderate and best on elevated microsites (natural or artificial);
•some Sxw natural regeneration ingress anticipated on exposed mineral soil in cleared and partial-cut sites;
•soils generally susceptible to compaction, rutting, and puddling.

08 P:Sxw
S:Pl
T:Bl

summer frost
Sxw, Pl, Bl                     Sxw, Pl, Bl
cold, wet soils
Sxw, Pl, Bl                      Sxw, Pl, Bl
li ght deficits
----                                 Pl

low to medium;  Mixed shrub - wet forb

•forest canopy removal generally results in only moderate
increases in shrub cover.

•survival and growth of Sxw and Pl generally poor except on elevated microsites (natural or artificial);
•summer frost damage may be somewhat reduced by a partial canopy of trees or shrubs, but benefits often overwhelmed by
accumulation of cold air from upslope areas;

•Pl seldom present; growth limited by cold, wet soils;
•Pl natural regeneration generally not a reliable reforestation option due to cold, thick soil organic layers and insufficient
cones.
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MSxv 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
T:Pl

Bl

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

low to medium;  Mixed shrub - wet forb

•forest canopy removal generally results in only moderate
increases in shrub cover.

•productivity for trees very low, and sites extremely difficult to restock;
•summer frost extremely limiting to all tree species and generally not affected by partial canopy retention;
•rate of natural regeneration ingress very slow.
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SBPSdc Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system is currently even-aged management
(clearcutting), and the principal regeneration strategy has been natural
regeneration.  Drag scarification has been used on many, but not all,
winter-logged blocks to improve seedbed characteristics and cone
distribution.  Pl cones are typically serotinous and apparently have a
high proportion (>75%) of viable seed when closed.  Natural regenera-
tion success has generally been high, although regeneration is often
patchy, including dense patches and small stocking voids.  Patchiness
may be at least partially related to felling and bunching practices.  In
recent years there has been less use of drag scarification, since it may not
contribute significantly to restocking, does little to improve regeneration
distribution, and may increase the risk of overly dense stands.  In
addition, there has been a significant increase in recent years in the use of
Pl artificial regeneration (planting) due to its greater stocking distribution
control and shorter regeneration delay.  Control of pinegrass competition
is considered essential by many, and disc trenching has often been used
for this purpose.  Wet sites are typically planted with Sxw, often on
prepared mounds.

Partial harvest systems  experience is very limited.  Observations of
natural openings created by insects, diseases, or wind suggest that
harvested openings larger than about 25 m wide on mesic sites will
naturally restock with Pl.  North of 52°45', in the Tibbles�Nazko area,
Sb commonly establishes in natural openings.

Advance regeneration  in Pl stands is primarily Pl and Sxw, but is
typically sparse and would contribute little to restocking.

Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost may damage Sxw and some Pl plantations in some years,
especially on lower slopes.
Dwarf mistletoe is very common in regenerating stands if a seed source
is present on taller stems.  It can cause significant growth reductions.
Root collar weevil often affects a few stems in regenerating stands.
Gall rust and blister rust affect a few stems in many regenerating stands
and are locally severe.
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SILVICULTURE CONSIDERATIONS

Mountain pine beetle is a principal agent of mortality in mature stems.
The incidence of mortality is often high, but mortality is less extensive
than in the SBPSxc where the climate is drier.
Atropellis canker affects the timber value of mature stems, especially in
dense stands.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present  refers primarily to group selection systems with small
to moderate-size (generally 25�50 m wide) harvested patches; does not
include single tree selection systems except in wet spruce types (site
series /07 and /08).
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SBPSdc 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:Pl
Sxw

T:Sb(northern
areas)

D:At

moisture deficits
Sxw, Sb                        Sxw, Sb
summer frost
Sxw                               ----
light deficits
----                                 Pl, At

most common: medium; Pinegrass - kinnikinnick
less common: medium; Dry alder - pinegrass (higher
elevations)

�pinegrass cover increases following tree canopy removal;
�pinegrass is a strong competitor for soil moisture;
�retention of soopolallie and decaying wood increases
potential soil nitrogen additions.

�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of cones present and well distributed;
�scarification generally not required for Pl natural restocking of clearcuts but may increase early ingress rate; scarification
may be required in shaded microsites of partial cuts if soil organic layers are not adequately disturbed or mineralized;
growth of natural regeneration may also be reduced in shaded microsites;

�natural regeneration ingress often patchy; may be partly due to harvest method and microsite variability;
�survival and growth of planted Pl generally sufficient to restock cutover areas if pinegrass abundance is controlled or
naturally low; if pinegrass is dense, reduction of pinegrass at planting spot is likely required for prompt restocking;

�growth and survival of planted Pl will be reduced in shaded microsites of partial-cut areas;
�survival and growth of planted Sxw low to moderate and generally greatest in moist microsites;
�frost damage to Sxw may be reduced under partial canopy or nurse crop, or as part of Pl-dominated mixture;
�Sb growth very slow and Sb seldom present in codominant canopy layer; occurs north of 52

o
 45';

�maintenance of soil organic layers and woody debris important for long-term nutrient availability and natural regeneration.
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SBPSdc 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
D:At

moisture deficits
Pl, At                              Pl, At
nutrient deficits

low;  Dry shrub - kinnikinnick
�shrub and herb vegetation increases little following canopy
clearing;

�soopolallie and decaying wood add nitrogen to site.
�site series /01 comments regarding Pl natural regeneration generally apply;
�productivity for trees low;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

02b:
Shallow
Phase

P:Pl
D:At

moisture deficits
Pl, At                             Pl, At
nutrient deficits (rooting restrictions)

low;  Dry shrub - kinnikinnick
�shrub and herb vegetation increases little following canopy
clearing;

�retention of soopolallie and decaying wood increases
potential soil nitrogen additions.

�Pl natural regeneration usually adequate to restock all sites if sufficient numbers of cones present and well distributed;
�densities of natural regeneration ingress generally less than on /01 sites and limited by shallow, rocky soils;
�productivity for trees low, due to moisture and nutrient deficits;
�planting sites limited by shallow, rocky soils;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBPSdc 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

03a
Typic
Phase

P:Pl
T:Sxw

Sb(north)
D:At

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

low;  Dry shrub - kinnikinnick

�pinegrass is strong competitor for soil moisture;
�retention of soopolallie and decaying wood increases potential
soil nitrogen additions.

�natural Pl regeneration comments under /01 site series generally apply;
�survival and growth of planted Sxw and Sb likely poor, except moderate on moist microsites;
�advance Sb regeneration when present usually of poor form and slow growing; timber value of Sb low;
�survival and growth of planted Pl generally sufficient to restock cutover areas if pinegrass abundance is controlled or
naturally low; if pinegrass is dense, site preparation is likely required for prompt restocking;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
03b
Sand
Phase

P:Pl
T:Sxw

Sb(north)
D:At

moisture deficits
Sxw, Sb, At                   Sxw, Sb, At
summer frost (gentle slopes)
Sxw                               Sxw
light deficits
nutrient deficits

low;  Dry shrub - kinnikinnick

�pinegrass can be strong competitor for soil moisture;
�retention of soopolallie and decaying wood increases potential
soil nitrogen additions.

�Pl natural regeneration usually adequate to restock sites if sufficient numbers of 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 Sxw low to moderate, and best in relatively moist microsites where pinegrass cover has been
reduced;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBPSdc 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

T:Sb(north)
D:At

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

medium;  Pinegrass - low forb

�vegetation changes relatively little following tree canopy
opening.

�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of cones present and well
distributed;

�scarification generally not required for Pl natural restocking of clearcuts but may increase ingress rate; scarification or fill
planting may be required in shaded microsites of partial cuts if soil organic layers are not adequately disturbed or
mineralized; growth of natural regeneration may also be reduced in shaded microsites;

�survival and growth of planted Pl expected to be sufficient to restock sites, but growth likely improved on exposed
mineral soil or raised microsites;

�frost damage to Sxw may be reduced by planting on raised microsites, under partial canopy or nurse crop, or as part of Pl-
dominated mixture;

�advance Sxw regeneration may contribute significantly to restocking; Sb generally has poor form and slow growth;
�soils are susceptible to compaction, rutting, and puddling.
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SBPSdc 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

05 P:Pl
Sxw

T:Sb
(northern
areas)

D:At

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

medium;  Mixed shrub - scrub birch

�forest canopy removal generally results in small increase in
shrub cover.

�survival and growth of planted Pl moderate to high if planted on raised microsites with full sunlight, and poor to moderate
on cool, shaded microsites;

�survival and early growth of planted Sxw likely moderate on raised microsites, and poor on colder microsites;
�vegetation management generally not required for survival of planted trees but may improve growth;
�natural Pl regeneration ingress generally not reliable option due to insufficient seed and thick soil organic layers;
�frost damage to Sxw 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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SBPSdc 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

T:Sb(north)
D:Act

At

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

medium;  Mixed shrub - moist shrub

�forest canopy removal generally results in moderate increases
in shrub cover.

�survival and early growth of planted Sxw and Pl generally adequate to restock cleared sites if planted on raised microsites,
and if vegetation is controlled at planting spot;

�natural regeneration of Pl generally not an option due to insufficient seed and thick soil organic layers;
�natural regeneration of Sxw may restock small patch cuts with exposed mineral soil, especially when seed rain is high;
�summer frost risk and effects of cold soils greatest where this type occurs on low-gradient floodplains;
�frost damage to Sxw may be reduced by planting on raised microsites, under partial canopy or nurse crop, or as part of Pl-
dominated mixture.
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SBPSdc 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:Sxw
S:Pl
T:Sb(north)

cold, wet 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

�forest canopy removal generally results in small to moderate
increases in shrub cover.

�timber productivity very low and stands difficult to regenerate after logging;
�survival and growth of planted Sxw and Pl generally poor except moderate on elevated microsites (natural or artificial);
�survival of Sb on raised microsites likely moderate, but growth slow;
�attempts to reduce frost damage by maintaining partial canopy likely overwhelmed by accumulation of cold air;
�mechanical disturbance of soil surface may increase vigour and cover of shrub and herbaceous vegetation;
�soils are very susceptible to rutting when not frozen.

08 P:Sxw
S:Pl
T:Sb (north)
D:Act

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

medium;  Mixed shrub - wet forb

�forest canopy removal generally results in moderate increases
in shrub cover;

�growth of shrub and herbaceous vegetation limited by cold,
wet soils.

�survival and growth of planted Sxw and Pl generally poor, except moderate on elevated microsites (natural or artificial);
�attempts to reduce frost damage by maintaining partial canopy likely overwhelmed by accumulation of cold air;
�mechanical disturbance of soil surface may increase vigour and cover of shrub and herbaceous vegetation;
�soils are very susceptible to rutting and puddling when not frozen.
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SBPSmk Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system is currently even-aged management
(clearcutting) with natural Pl regeneration and no site preparation.  Drag
scarification has generally not been used to prepare a seedbed for natural
Pl regeneration except in northern parts of the subzone.  Even in
northern areas, however, use of drag scarification is decreasing since it
may not contribute significantly to restocking, does little to improve
regeneration distribution, and may increase the risk of high-density
stands.  Pl cones are typically serotinous and apparently have a high
proportion (>75%) of viable seed when closed.  Success of natural
regeneration has generally been high.  There has been an increase in
recent years in the use of Pl artificial regeneration (planting) due to its
greater stocking distribution control and shorter regeneration delay.
Control of pinegrass competition is considered essential by many for
plantation success, and disc trenching has often been used for this
purpose.  Wet sites are typically planted with Sxw, often on prepared
mounds.  Single tree selection systems have been used for Douglas-fir
stands on south aspects.  Regeneration in these stands is by release of
advance regeneration and ingress of natural Fd regeneration.

Principal crop tree species are Pl and Sxw.  Fd and Sb occur at lower
elevations, with Sb mostly north of 53°.  Growth of Sb is slow, and it
has low timber value.  Bl occurs on wetter sites but is seldom in the
canopy and is not a reliable crop tree species due to high mortality and
incidence of heart rot.  Deciduous stands are common in the southern
half of the subzone.

Partial harvest systems experience is common in Fd stands but essen-
tially nonexistent in Pl stands, with the exception of retention of
scattered Fd trees.  Silviculture systems for Fd stands at present are
primarily single tree selection (faller selection).

Advance regeneration in Pl stands is primarily Pl and Sxw, but is
generally very sparse and would contribute little to restocking.  Fd
advance regeneration is common in Fd stands on steep south-facing
slopes.  The advance regeneration in these stands is managed as in the
IDFdk3.
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Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost may damage Fd and Sxw in some years, especially on
lower slopes.
Dwarf mistletoe is common in regenerating Pl stands if a seed source is
present on taller stems.  It can cause significant growth reductions.
Root collar weevil, gall rust, and blister rust affect a few stems in many
regenerating stands and can be locally severe.
Mountain pine beetle is a principal agent of mortality in mature stems
but the incidence of mortality is generally much less extensive than in the
SBPSxc where the climate is drier and trees are more stressed.
Atropellis canker affects the timber value of many mature stems,
especially in dense stands.
Douglas-fir beetle is a principal agent of mortality of large Fd trees.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present  for Pl stands and many Sxw stands refers to group
selection systems with small and moderate-size (generally 25�50 m
wide) harvested patches, canopy present for Fd stands (especially site
series /03) and for wet Sxw stands (site series /07 and /08) refers to low-
to moderate-volume removal single tree selection systems or very small
(few trees) group selection systems.
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SBPSmk 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:Pl
Sxw
Fd (low
elevations)

D:At

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

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

�retention of soopolallie and decaying wood increases
potential soil nitrogen additions;

�pinegrass and shrub cover increase somewhat after
harvesting;

�pinegrass is strong competitor for soil moisture.
�Pl natural regeneration usually adequate to restock cleared sites if sufficient cones present and well distributed;
�scarification generally not required for Pl natural restocking of clearcuts but may increase ingress rate; scarification may
be required in shaded microsites of partial cuts if soil organic layers are not adequately disturbed or mineralized; growth
of natural regeneration may also be reduced in shaded microsites;

�natural regeneration ingress often patchy; may be partly due to harvest method;
�survival and growth of planted Pl generally high and Sxw moderate to high if pinegrass abundance at planting site is low;
�planted Fd (low elevations only) survival often poor on gentle slopes but likely better on steeper slopes or under partial
tree canopy; growth of established individual Fd stems best in full sunlight;

�frost hazard greatest on gentle slopes and lower slope positions;
�Fd survival likely poor at elevations above its natural local distribution;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration;
�sites susceptible to compaction and rutting following snowmelt; soils on low-relief terrain generally remain moist well
into growing season.
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SBPSmk 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
Fd (low
elevations)

T: Sxw

moisture deficits
Fd, Sxw                           Fd, Sxw
nutrient deficits
rooting restrictions

low;  Dry shrub - kinnikinnick

�vegetation development variable depending on microsite soil
depth.

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

�densities of natural regeneration ingress generally less than on /01 sites and limited by shallow, rocky soils;
�survival and growth of planted Pl generally adequate to restock cutover areas; planting spots limited by shallow, rocky
soils;

�survival of planted Fd likely poor in clearings and moderate under partial Pl or Fd canopy;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

03 P:Fd
Pl

D:At

moisture deficits
Fd, At                         Fd

medium;  Pinegrass - kinnikinnick
�retention of soopolallie and decaying wood increases potential
soil nitrogen additions;

�pinegrass cover often vigorous; competes effectively with tree
seedlings 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; downed and decaying wood may be important as microsites for natural regeneration ingress;

�Pl natural regeneration options often limited by insufficient Pl canopy trees and cones;
�survival and growth of planted Fd likely poor and Pl likely moderate in cleared and partial-cut areas; Pl growth will be
reduced in shaded microsites;

�sites susceptible to surface soil erosion following channelization of snowmelt and heavy rains;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBPSmk 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

04a
Typic
Phase

P:Pl
Fd
Sxw

T:Sb
D:At

moisture deficits
Sxw, Sb                        Sxw, Sb
summer frost
Fd                                 Fd
light deficits
----                                 Pl, At

medium;  Pinegrass - kinnikinnick

�soopolallie adds nitrogen to site;
�pinegrass cover often vigorous; competes effectively with tree
seedlings for soil moisture.

�Pl natural regeneration is usually adequate to restock cleared sites if sufficient cones present and well distributed; scarification
generally not required but may increase early ingress rate; ingress may be reduced in shaded microsites of partial cuts
especially if soil organic layers are not disturbed or not adequately mineralized;

�survival and growth of planted Pl generally sufficient to restock cutover areas if pinegrass densities low; if pinegrass abundant
then mechanical site preparation to reduce pinegrass competition may be required; growth likely reduced in shaded microsites
of partial cuts;

�planted Fd survival generally poor except on slopes; risk of poor Fd survival increases above its natural local elevation limits;
�survival and growth of planted Sxw generally poor, except in moist microsites such as depressions and shaded areas.

04b
Sand
Phase

P:Pl
Sxw
Fd

T:Sb
D:At

moisture deficits
Sxw, Fd, Sb, At           Sxw, Sb, Fd, At
summer frost
Sxw, Fd                          Fd
nutrient deficits
Sxw, Fd                           Sxw, FD

low;  Pinegrass - kinnikinnick

�retention of soopolallie and decaying wood increases potential
soil nitrogen additions;

�kinnikinnick usually abundant;
�pinegrass competes with tree seedlings for moisture and nutrients.

�comments under /04a generally apply;
�At may improve long-term nutrient availability and productivity of these sites;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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SBPSmk 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

05 P:Pl
Fd
Sxw

D:At

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

most common: low; Pinegrass - low forb
less common: medium; Dry alder - pinegrass (mostly at higher
elevations)
�pinegrass cover often vigorous; competes effectively with tree
seedlings for soil moisture.

�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of cones present and well distributed;
scarification generally not required but will likely increase early ingress rate;

�survival and growth of planted Pl generally sufficient to restock cutover areas if pinegrass densities low; if pinegrass abundant
then mechanical site preparation to reduce pinegrass competition generally required for successful plantations;

�survival of planted Sxw probably moderate to high, but initial growth relatively slow;
�survival and growth of planted Fd likely poor; suitable option for Fd is group selection with natural regeneration;
�sites are susceptible to surface erosion following rutting and other disturbances to forest floor and vegetation.

06 P:Pl
Sxw

D:Act
At

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

medium; Mixed shrub - moist shrub

�shrub and pinegrass cover usually increase somewhat following
forest canopy removal;

�vegetation competition has a moderate impact on reforestation
success.

�natural Pl regeneration not a reliable option due to thick organic layers, cold soils and competing vegetation;
�survival of planted Pl and Sxw generally moderate to high on clearcuts if overtopping vegetation is reduced at planting site;
growth often poor due to cold soils and summer frost, but generally improved on raised microsites;

�advance Sxw regeneration can contribute to restocking if protected during logging;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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SBPSmk 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:Sxw
S:Bl

Pl
D:Act

At

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

medium; Mixed shrub - wet forb

�shrub cover usually increases somewhat following canopy
removal and surface disturbance.

�timber productivity very low; establishment and growth of trees limited by cold, wet soils and thick organic layers;
�survival and growth of planted trees poor, except on raised microsites (natural or artificial);
�advance Sxw regeneration can contribute to restocking if protected during logging;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.

08 P:Sxw
S:Pl
T:Sb

cold, wet 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

�shrub cover usually increases little following canopy removal
but may increase following surface disturbance and resulting
soil warming.

�timber productivity very low, and stands difficult to regenerate after logging;
�survival and growth of planted Sxw and Pl generally poor, except moderate on raised microsites (natural or artificial);
�survival of Sb on raised microsites likely moderate, but growth slow;
�attempts to reduce frost damage by maintaining partial canopy likely overwhelmed by accumulation of cold air;
�mechanical disturbance of soil surface may increase vigour and cover of shrub and herbaceous vegetation;
�soils are very susceptible to rutting when not frozen.
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SBPSxc Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system is currently even-aged management
(clearcutting), and the regeneration method is predominantly natural Pl
regeneration.  Drag scarification has been used on several sites to create a
more favourable Pl seedbed and cone distribution.  Since soil organic
layers are thin, however, the benefits of drag scarification for seedbed
management are questionable, and in recent years fewer sites have been
drag scarified.  Success of natural restocking has generally been high,
although many sites have excessively high densities of Pl regeneration,
requiring spacing for optimum growth.  In addition, stocking distribution
is often patchy, with patches of dense regeneration and small stocking
voids.  This may result, in part at least, from patchy cone distribution
due to felling and bunching practices.  Drag scarification does little to
improve distribution.  Pl cones are typically serotinous and apparently
have a high proportion (>75%) of viable seed when closed.  Cones
typically open and shed seed early in the growing season following
winter logging.  There is relatively little artificial regeneration in the
SBPSxc, although the number of openings being planted is increasing,
especially in northern parts of the subzone.  Disc trenching is sometimes
used to control pinegrass cover if it is heavy, and create a suitable
planting spot.  Wet sites are typically planted with Sxw on artificially
created mounds.

Principal crop tree species is Pl.  A minor amount of Sxw occurs on
wetter sites adjacent to streams and wetlands.

Partial harvest systems experience is very small.  Tree seedling establish-
ment in natural opening created by insects, diseases, wind, etc. indicates
that natural regeneration will restock cleared openings wider than about
20 m.

Advance regeneration in Pl stands is primarily Pl and ranges from
moderately dense to sparse, depending upon canopy closure.  It is
generally more dense than in the SBPSdc or SBPSmk due to the
typically more open canopy.  Height growth reponse of advance Pl
regeneration to canopy clearing is generally slow and small, and advance
regeneration is typically not a major contributor to restocking.
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Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost reduces growth and occassionally causes mortality of Sxw
and Pl, especially on gentle lower slopes.
Dwarf mistletoe is present in most regenerating Pl stands if a seed source
is present on taller stems, and causes significant growth reductions.
Gall rust and blister rust affect a few stems in many regenerating stands
and are often severe.
Root collar weevil affects scattered stems in many regenerating stands.
Mountain pine beetle is the principal agent of mortality in mature stems.
A majority of mature trees have been killed in extensive areas.
Atropellis canker affects the timber value of many mature stems,
especially in dense stands.

Silviculture Considerations Table � Harvest Assumptions

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

Canopy present for Pl stands refers to group selection systems with
small and moderate-size (generally 20�50 m wide) harvested groups; it
does not include single tree selection systems.  Canopy present for
Douglas-fir stands (on SBPSxc/02) refers to low-volume single tree
selection systems.  Canopy present for wet spruce stands (SBPSxc/05)
refers to single tree selection or small patch (few trees) group selection.
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SBPSxc 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:Pl
D:At

moisture deficits
summer frost
nutrient deficits

low; Pinegrass - kinnikinnick
�pinegrass cover often small; may increase only slightly
following canopy clearing; lichens abundant;

�retention of soopolallie and decaying wood increases potential
soil nitrogen additions.

�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 due to thin forest floors; scarification will generally not improve
regeneration distribution;

�natural Pl regeneration distribution often patchy, possibly due to harvest bunching and microsite variability;
�height growth release of advance Pl regeneration is generally slow;
�survival and growth of planted Pl generally adequate to restock cleared and partial-cut sites without vegetation control;
�spacing to reduce high densities of juvenile stems reduces competition for soil moisture and increases growth;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

02a
Typic
Phase

P:Pl
Fd (near
IDF)

D:At

moisture deficits
Fd, At                           Fd, At
summer frost
Fd                                  ----

low; Pinegrass - kinnikinnick

�shrub and herb vegetation increases little following canopy
clearing.

�above (/01 site series) Pl natural regeneration comments generally apply;
�planted Pl survival likely adequate to restock sites but will be improved by planting on partially shaded/protected
microsites with least evapotranspiration stress;

�survival and growth of planted Fd likely poor; most reliable regeneration option for Fd is release of advance regeneration
and natural regeneration ingress under near-natural canopy levels of Fd and Pl;

�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.
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SBPSxc 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

02b
Sand
Phase

P:Pl
D:At

moisture deficits
nutrient deficits
summer frost

low; Pinegrass - kinnikinnick
�pinegrass cover often small and increases little following canopy
clearing; kinnikinnick and lichens abundant;

�soopolallie and decaying wood increase soil nitrogen availability.
�Pl natural regeneration generally adequate to restock cleared sites if sufficient numbers of cones present and well distributed;
scarification generally not required;

�natural Pl regeneration distribution often patchy, possibly due to harvest bunching and microsite variability; cone scattering
should improve regeneration distribution;

�survival and growth of planted Pl generally adequate to restock cleared and partial-cut sites, but growth slower than on /01 sites;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

02c
Shallow
Phase

P:Pl
Fd (near
IDF)

D:At

moisture deficits
Fd                                 Fd
summer frost
Fd                                ----
nutrient deficits

low; Pinegrass - kinnikinnick

�pinegrass cover often small; kinnikinnick and lichens abundant.

�Pl natural regeneration generally adequate to restock cleared sites if sufficient numbers of cones present and well distributed;
�densities of natural regeneration ingress generally less than on /01 sites, limited by shallow, rocky soils;
�planted Pl survival and growth best in microsites with deeper soil;
�survival of planted Fd likely poor in clearings; most reliable regeneration option for Fd is release of advance regeneration and
natural regeneration ingress under near-natural canopy levels of Fd and Pl;

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

D:At

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

low to medium; Mixed shrub - scrub birch

�shrub and herb vegetation increases little following tree
canopy removal.

�Pl natural regeneration ingress usually slow and may not fully restock sites; fill planting may be required;
�Pl plantations (with some Sw) likely adequate to restock sites if planted on raised microsites or possibly on exposed
mineral soil to reduce frost damage;

�damage to Sw may be reduced by planting on raised microsites, under partial canopy or nurse crop, or as part of Pl-
dominated mixture; benefits often overwhelmed by cold air accumulation if large upslope cold air source is present;

�moisture deficits generally occur only in surface soils in mid to late growing season.
04 P:Pl

Sw
D:At

summer frost
Sw                              Sw
light deficits
----                              Pl, At
cold, moist soils

low to medium; Mixed shrub - scrub birch

�shrub cover generally remains sparse to open following tree
harvesting.

�survival and growth of planted Pl generally adequate to restock sites; growth improved on raised microsites;
�Pl natural regeneration ingress often slow due to cold soils, thick soil organic layers, and competing vegetation;
�growth of established Pl and Sw probably reduced by summer frosts;
�frost damage to Sw may be reduced by planting on raised microsites, under partial canopy or nurse crop, or as part of Pl-
dominated mixture; benefits often overwhelmed by cold air accumulation if large upslope cold air source is present.
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SBPSxc 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

05 P:Pl
Sw

D:At
Act

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

low to medium; Mixed shrub - wet forb

�vegetation increase following canopy opening limited by
cold, wet soils and thick organic layers.

�restocking with Pl and Sw severely limited by cold, wet soils and frequent summer frosts;
�survival and growth of planted Sw generally poor except moderate on raised microsites (natural or artificial); plantable
spots limit planting density; advance Sw regeneration can contribute to restocking if not damaged in logging;

�frost damage to Sw may be reduced by planting on raised microsites, under partial canopy or nurse crop, or as part of Pl-
dominated mixture; benefits often overwhelmed by cold air accumulation if large upslope cold air source is present.

06 P:Pl
Sw

D:At
Act

light deficits (vegetation overtop)
Pl, Sw, At, Act            Pl, Sw, At, Act
summer frost
Sw                                   ----
cold, wet soils (wettest microsites)

medium; Mixed shrub - moist shrub

�shrub cover may increase significantly following tree canopy
removal.

�most productive sites for tree growth in SBPSxc;
�survival and growth of planted Sw and Pl adequate to restock site only if vegetation controlled at planting spot;
�growth of Sw and Pl best on slightly raised microsites (natural or artificial) or exposed mineral soil;
�conifer canopy clearing often results in deciduous tree dominance if deciduous trees present;
�partial forest canopy retention may reduce frost damage and limit growth of competing shrubs and deciduous trees;
�Pl natural regeneration ingress severely limited by competing vegetation and relatively thick soil organic layers.
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SBSdw1 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).  Bl advance regeneration is often
dense, but only seldom in the canopy and its timber values are limited
by high mortality and frequent heart rot.  Deciduous trees are commonly
present in conifer forests, and deciduous stands are common in many
areas.

Partial harvest systems experience is limited.  Recent operational trials
and research trials of shelterwood systems for Fd stands 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 Bl with some Sxw, and varies from sparse to very
dense.  Although the Bl is often of good form and vigour, its timber value
is limited.  In contrast to the IDF, Fd stands in the SBSdw1 are generally
even-aged and one- or two-storied.
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Principal Insect, Disease, and Abiotic Damage Concerns

Growing-season frost is a principal factor affecting regeneration success
of Fd.
Douglas-fir beetle commonly causes mortality of canopy stems and is a
principal concern in partial harvest systems.
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.
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 (/03 site series) refers to a shelterwood system with
about 30�60% volume removal in the regeneration cut.  Canopy present
for Fd stands in the /03 site series refers to single tree selection similar to
that in the IDFdk3/01.  Canopy present for wet spruce stands (/09 site
series) refers to single tree selection or small (few trees) group selection
systems.
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SBSdw1 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
Fd, Sxw, Ep                      Sxw
summer frost
Fd                                      ----
light deficits
----                                     Pl, At, Ep

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

�pinegrass cover typically increases following forest canopy
removal and is a strong competitor for soil moisture.

�survival and growth of planted Fd variable and often poor on cleared areas; most reliable on slopes >15%; expected to be
adequate to restock partial-cut sites if pinegrass and other vegetation controlled at planting spot;

�Fd natural regeneration generally slow on cleared areas but likely higher under partial canopy if mineral soil is exposed;
�survival and growth of planted Pl generally high on clearcut sites if pinegrass densities low; if pinegrass abundant then
pinegrass control may be required to improve plantation growth;

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

�survival and growth of planted Sxw moderate on moist microsites in cleared areas, and generally moderate to high under
partial canopy if pinegrass is controlled at planting spot;

�Sxw advance regeneration may contribute to restocking if not damaged in logging;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration;
�soils are susceptible to compaction and rutting following snowmelt and rainy periods.
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SBSdw1 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

D:At

moisture deficits
Fd                                  Fd
light deficits
----                                  Pl, At
rooting restrictions (bedrock)
nutrient deficits

low;  Dry shrub - pinegrass

�vegetation development is limited by dryness but may
compete strongly with tree seedlings for soil moisture.

�Pl natural regeneration generally adequate to restock cleared sites if sufficient cones present and well distributed;
�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 Fd generally poor, and of planted Pl generally moderate on clearcuts; Pl growth reduced
under partial-cut stands due to shading effects;

�microsites of deeper soil provide the most suitable planting spots and the best survival and growth potential;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

03 P:Fd
Pl

D:At

moisture deficits
Fd, At                            Fd, At
nutrient deficits
high surface temperatures (clearcuts)

low; Dry shrub - pinegrass

�undergrowth vegetation development is limited by dryness but
may still compete strongly with tree seedlings for soil
moisture.

�productivity for timber low, and sites difficult to restock after logging;
�survival and growth of planted Fd generally poor due to hot, dry soils; most reliable regeneration option for Fd is release of
advance regeneration and ingress of natural regeneration following very light partial cutting;

�Pl natural regeneration generally adequate to regenerate Pl stands without site preparation if sufficient numbers of cones
present and well distributed;

�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.
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SBSdw1 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
Fd
Sxw

D:At
Ep

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

low; Dry shrub - kinnikinnick

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

�survival of planted Pl generally high in clearcuts and poor to moderate in shaded microsites of partial cuts; growth likely
enhanced by control of pinegrass at planting spot;

�planted Fd survival generally poor in clearcuts with gentle slopes but may be improved somewhat on clearcuts with
>15% slope or under partial canopy, which reduces frost damage;

�survival of planted Sxw likely poor except moderate in moist microsites under partial canopy;
�maintenance of soil organic layers and woody debris important for long-term nutrient availability.

05 P:Fd
Pl
Sxw

D:At
Ep

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

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

�pinegrass cover increases somewhat following canopy
clearing.

�/01 silviculture considerations 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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SBSdw1 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:At, Act,

Ep

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

medium; Mixed shrub - grass

�shrub cover in mature stands will likely increase following
canopy clearing;

�spot treatments may be required for crop tree establishment
in dense shrub cover.

�survival and growth of planted Fd, Pl, Sxw, and Bl generally 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;

�planted Pl survival likely poor in small group or shelterwood systems;
�Fd and Sxw natural regeneration ingress generally greatest under partial tree canopy where mineral soil is exposed; growth o
established stems greatest in full sunlight;

�Pl natural regeneration ingress very limited by competing vegetation.
07 P:Fd

Pl
Sxw

S:Bl
D:Act, At,

Ep

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

medium; Mixed shrub - moist shrub

�shrub cover in mature stands will likely increase following
canopy clearing.

�Fd and Pl natural regeneration severely limited by competing vegetation, cold soils, and moderately thick soil organic layers;
�reliability of Sxw natural regeneration limited by cold, moderately thick soil organic layers and inconsistent seedcrop;
�survival and growth of planted Sxw and Pl generally adequate to restock site if vegetation controlled at planting spot and
planted on raised microsites or moderately well-drained mineral soil; growth of planted Pl and Fd poor in shaded microsites;

�frost damage to Sxw may be reduced by planting under partial canopy or nurse crop, or as part of Pl-dominated mixture.
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SBSdw1 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
light deficits (vegetation overtop)
Fd, Pl, Act, At, Ep      Fd, Pl, Act, At, Ep
cold, wet soils
Fd, Sxw, Bl, At, Ep      Fd, Sxw, Bl, At, Ep

medium; Mixed shrub - moist shrub

�shrub cover may increase significantly following forest
canopy removal.

�comments under /07 above generally apply.
09 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                           Pl, Act, Sxw

medium; Mixed shrub - wet forb
�shrub and herbaceous vegetation increases somewhat
following canopy clearing but is limited by cold, wet soils
and thick moss cover;

�soil disturbance may enhance shrub and herbaceous
growth due to soil warming and drainage.

�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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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.



7�35 - 2

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.
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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

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.



7�36 - 8

S
IL

V
IC

U
L

T
U

R
E

 C
O

N
S

ID
E

R
A

T
IO

N
S

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.



7�37 - 1

SBSmc2

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.
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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.



7�37 - 4

S
IL

V
IC

U
L

T
U

R
E

 C
O

N
S

ID
E

R
A

T
IO

N
S

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

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

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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APPENDIX 1
EQUIVALENCE OF CURRENT PROVINCIALLY

CORRELATED BEC CODES AND THE
 PRE-CORRELATION CLASSIFICATION CODES

FOR ECOSYSTEMS IN THE
CARIBOO FOREST REGION

The following table provides the current provincially correlated BEC
unit codes used in this guide and their equivalents in the previous
ecosystem classification described in �A Field Guide for the Identifica-
tion and Interpretation of Ecosystems of the Cariboo Forest Region�
(last revised January 1989).
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TABLE A1.1.  Site units (shaded) in the Cariboo Forest Region and their precorrelation equivalents (unshaded).

aNo previous equivalent (npe)

a

Current (correlated) BEC unit code

BEC Unit Site unit 

/01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

Equivalent precorrelation code

BEC Unit Ecosystem unit

AT AT (site units not yet described)

BGxh3 PPBGg (see Iverson and Coupé 1996a)

BGxw2 PPBGe (see Iverson and Coupé 1996b)

CWHds1 CWHc see Guide for Vancouver Region (Green and Klinka 1994)

ESSFdc2 ESSFe1 see Guide for Kamloops Forest Region (Lloyd et al. 1990)

ESSFwc3 ESSFh2 /01 /02 /03

ESSFwk1 ESSFh1 /01 /02 /03 /05 /04 /07 in part /07 in part /08

ESSFxc ESSFd see Guide for Kamloops Forest Region (Lloyd et al. 1990)

ESSFxv1 ESSFg, ESSF undif npe npe npe npe npe npe npe npe

ESSFxv2 ESSFg, ESSF undif npe npe npe npe npe npe npe npe

ICHdk ICHe3 /01 /02 /03 /04 /05 /06 /07 /08 /09

ICHmk3 ICHe2 /01,/04 /02 /03 /05 /06 /07 /08

ICHmw3 ICHm1 see Guide for Kamloops Forest Region (Lloyd et al. 1990)

ICHwk2 ICHh1 /01,/05 /02 /03 /04 /06 in part /06 in part /07 /08

ICHwk4 ICHh2 /01,/06 /02 /03 /04 /05 /07 /08 /09

IDFdk3 IDFb2 /01 /03 /02 /05 /04 /06 /07 /08 /09, /10

IDFdk4 IDFb5 /01 /02 /03 /04 /05 /06 /07 /08 /09 /10

IDFdw IDFundiff. npe npe npe npe npe npe npe npe

IDFmw2 IDFj1 see Guide for Kamloops Forest Region (Lloyd et al. 1990)

IDFxm IDFa4 /01 /02 /03 /04 /05 /06 /07 /08 /09

IDFxw IDFa2 /01,/05,/07 /02 /03 /04 /06 /08 /09

U
ntitled-6

2001/02/07, 11:03 A
M
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aNo previous equivalent (npe)

TABLE A 1.1  (continued)

Current (correlated) BEC unit code

BEC unit Site unit

/01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

Equivalent Precorrelation Code

BEC unit Ecosystem Unit

MHmm2 MHb see Guide for Vancouver Forest Region (Green and Klinka 1994)

MSdc2 MS undiff npe npe npe npe npe npe npe npe npe npe npe

MSdv MS undiff npe npe npe npe npe npe npe npe npe npe npe

MSxk MSc see Guide for Kamloops Forest Region (Lloyd et al. 1990)

MSxv MSd /01 /03 /02 /04 /05 /06 /07 /08

SBPSdc SBSa3 /01 /02 /03,/04 /05 /06 /07 /09 /08

SBPSmc SBSa2 see Guide for Prince Rupert Forest Region (Banner et al 1993)

SBPSmk SBSb /01 /02 /03 /04 /05 /06 /07 /08,/09

SBPSxc SBSa1 /01 /02,/03 /05 /04 /06 /07

SBSdw1 SBSk1 /01 /02 /03 /04 /05 /06 /07 /08 /09

SBSdw2 SBSk2 /01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

SBSmc1 SBSm2 /01 /02 /03 /04 /06 /05 /07 /08

SBSmc2 SBSe1 /01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

SBSmh SBSl /01 /02 /03 /04 /05 /06 /07 /08 /09

SBSmm SBSm see Guide for Kamloops Forest Region (Lloyd et al. 1990)

SBSmw SBSc /01 /02 /05 /03,/04 npe /06 /07 /08 /09 /10

SBSwk1 SBSj1 /01 /02 /03,/04 /05 /06 npe /07 /08 /10 /09 /11

U
ntitled-6

2001/02/07, 11:03 A
M

3
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APPENDIX 2
TREE SPECIES CODES AND SYMBOLS

Tree Common name Scientific name           Symbol
Code

Act black cottonwood Populus balsamifera
ssp. trichocarpa

At trembling aspen Populus tremuloides

Bl subalpine fir Abies lasiocarpa

Cw western redcedar Thuja plicata

Ep paper birch Betula papyrifera

Fd Douglas-fir Pseudotsuga menziesii

Hw western hemlock Tsuga heterophylla
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APPENDIX  2  (Continued)

Tree Common name Scientific name         Symbol
Code

Jr Rocky Mountain Juniperus scopulorum
juniper

Pa whitebark pine Pinus albicaulis

Pl lodgepole pine Pinus contorta

Py ponderosa pine Pinus ponderosa

Sb black spruce Picea mariana

Se Engelmann spruce Picea engelmannii

Sw white spruce Picea glauca
(Sxw) (hybrid white spruce) (Picea engelmannii x glauca)



A�3 - 1

ECOREGIONS

APPENDIX 3
ECOREGION CLASSIFICATION OF THE

CARIBOO FOREST REGION

Seven ecoregions and 15 ecosections occur partly or entirely within the
Cariboo Forest Region (Figure A3.1; Table A3.1).  They are distin-
guished by physiographic features (mountain ranges, highlands, plateaus,
or basins) and by large-scale climatic processes and weather patterns
(Demarchi 1996).  Differences in physiography and climatic processes
result in differences in vegetation and wildlife potentials.  In contrast to
biogeoclimatic subzones, ecosections are characterized by climatic
processes and weather patterns rather than by climate.  Ecosections
often encompass a wide range in elevation.

Pacific Ranges Ecoregion

The Pacific Ranges Ecoregion includes the high, rugged Coast Mountains
along the central and southern coast of British Columbia.  In the Cariboo
Forest Region, it is represented by one ecosection, which covers only a
very small portion of the Region.

Northern Pacific Ranges (NPR) Ecosection includes the lower
Mosley Creek valley and the high, rugged mountains of the Mt.
Waddington area in the southwestern corner of the Region.  This area has
a wet, relatively mild climate dominated by the effects of coastal air
masses rising over the high mountains.  It is a highly glaciated alpine area
with wet mountain forests of hemlock, amabilis fir, Douglas-fir, and red-
cedar.  This ecosection occurs primarily in the Vancouver Forest Region.

Chilcotin Ranges Ecoregion

The Chilcotin Ranges Ecoregion is a mountainous area in the rainshadow
of the Pacific Ranges with a cold, relatively dry climate.  Precipitation is
greatest in the northwest portion and least in the southeast portion.
This ecoregion includes two ecosections, both of which occur in the
Cariboo Forest Region.

Central Chilcotin Ranges (CCR) Ecosection is a dry, rounded
mountain area with dry alpine tundra and dry conifer forests.  It lies in
the strong rainshadow of the high Pacific Ranges, east of approximately
Mosley (West Branch) Creek.
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FIGURE A3.1  Map showing the ecosections of the Cariboo Forest Region.  Refer to Table A3.1 for
explanation of ecosection codes.
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TABLE A3.1 Ecoregion classification for the Cariboo Forest Region

Ecodomain Ecodivision Ecoprovince Ecoregion Ecosect ion Code

Humid Humid Marit ime and Coast  and Pacific Ranges Northern Pacific Ranges NPR

T emperate Highlands Mountains

Humid Continental Cent ral Interior Chilcot in Ranges Cent ral Chilcot in Ranges CCR

Highlands Western Chilcot in Ranges WCR

Fraser P lateau Cariboo Basin CAB

Cariboo Plateau CAP

Chilcot in Plateau CHP

Fraser River Basin FRB

Nazko Upland NAU

Quesnel Lowland QUL

Western Chilcot in Upland WCU

Southern Interior Columbia Highlands Bowron Valley BOV

Mountains Quesnel Highland QUH

Northern Columbia Cariboo Mountains CAM

Mountains

Dry Semi-arid Steppe Highlands Southern Interior Interior T ransit ion Pavilion Ranges PAR

Ranges

T hompson-Okanagan Northern T hompson Upland NT U

Plateau
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The Western Chilcotin Ranges (WCR) Ecosection is a somewhat
more rugged area that is slightly wetter due to apparently greater
maritime influence.  It lies roughly northwest of Mosley Creek to the
Hotnarko River.

Fraser Plateau Ecoregion

The Fraser Plateau Ecoregion lies east of the Chilcotin Ranges and
includes the largest portion of the Cariboo Forest Region, extending east
to the Quesnel Highland.  It is a plateau landscape with a level to gently
rolling topography.  Six ecosections of this Ecoregion occur within the
Cariboo Forest Region.  All are located in the rainshadow of the Pacific
Ranges but they receive different amounts of precipitation depending on
the distance from the Pacific Ranges and intensity of the rainshadow.  In
general, precipitation increases from west to east and from low to high
elevations.  The frequency of Arctic air incursions in winter and early
spring generally increases from south to north.

Chilcotin Plateau (CHP) Ecosection occurs just east of the Chilcotin
Ranges Ecosection in the driest parts of the Ecoregion.  It is a level to
gently rolling plateau with extensive lodgepole pine forests.

West Chilcotin Upland (WCU) Ecosection also lies in the rainshadow
but it is a higher-elevation rolling upland northwest of the Chilcotin
Plateau.  It includes high shield volcanoes with alpine areas and dry
lodgepole pine forests.  It has a very cold and dry climate.

Cariboo Basin (CAB) Ecosection occurs east of the Chilcotin Plateau
Ecosection in an area where the rainshadow effect is lessened and
precipitation is somewhat increased.  It is south of the area of most
frequent Arctic air incursions and is relatively warm and dry.  Douglas-
fir forests dominate the landscape.

Fraser River Basin (FRB) Ecosection lies between the Chilcotin
Plateau and Cariboo Basin ecosections, in the valleys of the Fraser  and
Chilcotin rivers.  The climate is dominated by the rainshadow of the
Pacific Ranges and by the effects of heating associated with deep, low-
elevation valleys.  The climate is hot and dry.  The vegetation is
predominantly grasslands and dry Douglas-fir forests.

Cariboo Plateau (CAP) Ecosection is a level to gently rolling plateau
lying east of the Cariboo Basin Ecosection.  Precipitation is greater than
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on the Chilcotin Plateau since air masses are moistened with water
picked up while crossing extensive areas of plateau to the west.  The
vegetation is more productive here than in the Chilcotin Plateau
Ecosection, and is dominated by Douglas-fir, lodgepole pine, and spruce
forests.

Nazko Upland (NAU) Ecosection occurs in the northern portions of
the Fraser Plateau where Arctic air incursions are relatively frequent in
winter and early spring.  It is a rolling to hilly landscape with a more
boreal-like climate (wetter, snowier) than the other ecosections of the
Fraser Plateau in the Cariboo Forest Region.  It has a cold, moist climate.
Forests are dominated by lodgepole pine, spruce, and some subalpine fir.
Black spruce is common in wet, lowland depressions.

Quesnel Lowland (QUL) Ecosection lies between the Nechako Upland
and Bowron Valley ecosections and occupies the Fraser and Quesnel
river valleys near Quesnel.  Incursions of Arctic air are more frequent
during winter and early spring and snowfall is greater than in valleys of
the Fraser River Basin Ecosection to the south.  Sub-boreal forests of
spruce, Douglas-fir, and deciduous species dominate the landscape.
Black spruce becomes more common from south to north in this
ecosection.

Columbia Highlands Ecoregion

The Columbia Highlands Ecoregion occurs in the eastern part of the
Cariboo Forest Region.  Precipitation is higher here than on the plateau
to the west due to the rise of air masses, which have picked up moisture
from the Fraser Plateau, over the highlands and towards the Cariboo
Mountains.  These are the wettest portions of the Cariboo Forest
Region, east of the Pacific Ranges.  Within the Cariboo Forest Region,
this ecoregion is represented by two ecosections.

Quesnel Highland (QUH) Ecosection is a highland area with precipi-
tation intermediate between that of the plateau to the west and the high
mountains to the east.  The area is less affected by incursions of Arctic
air than are areas further north.  The climate is relatively warm and wet
at mid and low elevations.  High elevations have a cold, moderately wet
and snowy climate.  The vegetation is dominated by forests of western
redcedar and western hemlock at low elevations and by subalpine fir and
Engelmann spruce at higher elevations.



A�3 - 6

APPENDICES

Bowron Valley (BOV) Ecosection occurs north of the Quesnel
Highland Ecosection and is more frequently affected by Arctic air in
winter and early spring.  It has a colder, snowier climate.  Forests of
spruce, subalpine fir, and lodgepole pine dominate the landscape.

Northern Columbia Mountains Ecoregion

The Northern Columbia Mountains Ecoregion occurs in the easternmost
portion of the Cariboo Forest Region, in Bowron Park, and east of
Quesnel Lake.  Within the Region, it is represented by one ecosection.

Cariboo Mountains (CAM) Ecosection includes the high, rugged
Cariboo Mountains that lie east of the Quesnel Highland and Bowron
Valley ecosections.  It is a wet, cold, snowy area with numerous
avalanche tracks.  Vegetation of this area is dominated by forests similar
to those of the Quesnel Highland and Bowron Valley ecosections with
redcedar/hemlock forests at low to mid elevations and subalpine fir /
Engelmann spruce forests at higher elevations.  Alpine tundra, glaciers,
and barren rock are common at highest elevations.

Interior Transition Ranges Ecoregion

The Interior Transition Ranges Ecoregion is an area of moderate relief
south of the Fraser Plateau in the rainshadow of the Pacific Ranges.
Within the Cariboo Forest Region, it is represented by one ecosection.

Pavilion Ranges (PAR) Ecosection includes the Clear and Pavilion
ranges between Clinton and the Fraser River.  This is a mountainous
upland area that is transitional to the Coast Mountains to the west and
the plateau landscapes to the east.  Compared to more northern
ecosections, this area is less frequently affected by incursions of cold
Arctic air and more often affected by hot dry air from the Great Basin to
the south.  Calcareous soils are common.  Lower elevations are vegetated
by Douglas-fir and ponderosa pine forests, while mid and high elevations
are dominated by lodgepole pine and some subalpine fir and spruce
forests.
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Thompson�Okanagan Plateau Ecoregion

The Thompson�Okanagan Plateau Ecoregion is an area of relatively dry
rolling hills, extending from the southeastern corner of the Cariboo
Forest Region to south of Okanagan Lake.  It occurs primarily in the
Kamloops Forest Region and is represented in the Cariboo Forest
Region by one ecosection, covering only a very small portion of the
Region.

North Thompson Upland (NTU) Ecosection includes the area around
Hihium and Bonaparte lakes and the area south of Lac de Roche.  It is
located in the rainshadow of the Pacific Ranges and generally has a warm
climate with fewer incursions of cold Arctic air in winter and early
spring than occurs on the Fraser Plateau to the north.  This area is
dominated by forests of Douglas-fir, lodgepole pine, and some spruce.

The full ecoregion classification for the Cariboo Forest Region is listed
on Table A3.1.  Units of the classification are defined by Demarchi
(1996).

Reference
Demarchi, D.A. 1996. An introduction to the ecoregions of British

Columbia. Unpublished draft report.  Wildlife Br., Min. Environ-
ment, Lands and Parks, Victoria, B.C.
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Red-stemmed feathermoss
Pleurozium schreberi

Step moss
Hylocomium splendens

Knight�s plume
Ptilium crista-castrensis
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APPENDIX 4
RELATIVE SOIL MOISTURE REGIME

IDENTIFICATION KEY

This key is an aid for identifying relative soil moisture regime using readily
observable site features.  It should be applied with caution, as all possible
combinations of site factors potentially encountered have not been
incorporated into the key.  As well, the season in which observations are
being made may affect the user�s interpretation of site factors.  For
example, a water table or seepage water may exist for a brief period
immediately following snow melt in the spring in an otherwise moderately
well-drained site.  Also, soils with two or more contrasting soil textures
will require an interpretation of their combined effect on the soil�s ability
to hold moisture.

When more than one moisture regime is indicated in the key, the user
should evaluate the combined attributes of the site relative to the range of
variability of each attribute specified in the key.  A moisture regime should
then be selected based on the relative position of the site attributes along
the range of variability specified in the key.  For example, if the soil texture
is at the fine end of the range given, the slope gradient is at the gentler end
of the range given, and the soil depth is at the deeper end of the range
given, then the wetter of the two moisture regimes given should be
selected.

Definition of Terms Used in Soil Moisture Regime Key

Ridge crest is uppermost portion of hill or other raised land area; usually
with convex slope shape.

Upper slope is upper portion of slope below the crest; usually with
convex slope shape.

Middle slope is portion of the slope between the upper and lower slope
position; slope shape is usually neither distinctly concave nor convex, but
straight.

Lower slope is slope portion near the base of the slope where slope
gradient is generally decreasing; slope shape is generally concave.

Toe slope is area at base of slope demarcated from adjacent lower slope
position by an abrupt decrease in slope gradient; generally level areas (<5%
gradient) at base of slope, where moisture status is influenced by adjacent
slope.

SE to W is any slope aspect from 135 to 280°, inclusive.
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Level (flats) is any level area sufficiently removed from a slope that
moisture status is not affected by runoff from a slope; the surface may
be undulating with very low relief raised areas and very short slopes;
surface shape is generally straight and has no clearly defined aspect.

Depression is an area that slopes upward in all directions; slope shape
is concave; depressions usually occur at base of a slope or in level
topography.

Soil depth is depth from mineral soil surface to a strong root-restricting
layer such as bedrock or strongly compacted or cemented materials (e.g.,
hardpan).

Climate dry is climate of any of the following biogeoclimatic subzones:
BGxh, BGxw, IDFxw, IDFxm, SBPSxc.

Gleyed soils are soils influenced by periodic or sustained water
saturation as indicated by gleyed colors (dull yellowish, blue, or olive) or
prominent mottles (reddish or orange spots, or blotches at least 1 mm in
cross-section and occupying at least 2% of the exposed, unsmeared soil
face) occurring throughout a layer at least 10 cm thick and within 50 cm
of the mineral surface; strongly gleyed soils have a dominant colour of
dull blue, olive, or yellowish resulting from sustained water saturation
and reducing conditions.

Free water is water in excess of that which can be held against gravity
by the soil particles; soil moisture in excess of field capacity.

Water table is the surface of a zone of prolonged water saturation and
free water; primarily on level or gently sloping sites.

Soil particle size refers to the particle size composition of the soil
including the proportion of sand (0.05�2.0 mm), silt (0.002�0.05 mm),
and clay (<0.002 mm) sized particles as well as the proportion of coarse
fragments (>2.0 mm). Very coarse, Coarse, Medium, Fine, and Very
fine particle size classes are defined in Appendix 10.

Seepage refers to saturated soils resulting from downslope subsurface
movement of free water, generally above an impeding layer; to be
considered seepage, the volume of soil water movement and the resulting
duration of soil saturation should be sufficient to affect vegetation or soil
colour.



A�4 - 3

SOIL MOISTURE ID

Moisture regime code refers to relative soil moisture regime:
0 = very xeric
1 = xeric
2 = subxeric
3 = submesic
4 = mesic
5 = subhygric
6 = hygric
7 = subhydric
8 = hydric

Electrified cat�s-tail moss
Rhytidiadelphus triquetrus

Pipecleaner moss
Rhytidiopsis robusta

Wavy-leaved moss
Dicranum polysetum
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RELATIVE SOIL MOISTURE REGIME
IDENTIFICATION KEY
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APPENDIX 5
ACTUAL SOIL MOISTURE REGIME

RELATIONSHIP TO RELATIVE SOIL MOISTURE
REGIME AND BIOGEOCLIMATIC UNIT

Actual Moisture Regime Codes:
ED=extremely dry; VD=very dry; MD=moderately dry; SD=slightly dry;
F=fresh; M=moist; VM=very moist; W=wet

BEC Relative soil moisture regime

unit 0 1 2 3 4 5 6 7

BGxh3 ED ED ED ED ED SD M W
BGxw2 ED ED ED ED ED SD M W
IDFxw ED ED VD VD MD SD M W
IDFxm ED ED VD VD MD SD M W
SBPSxc ED ED VD VD MD SD M W
SBPSdc ED ED VD MD SD F M-VM W
SBPSmk ED VD VD MD SD F M-VM W
IDFdk3 ED VD VD VD MD F M W
IDFdk4 ED VD VD VD MD F M W
IDFdw ED VD VD MD MD F VM W
IDFmw2 VD VD VD MD SD F VM W
MSxk VD VD VD VD MD F M W
MSxv VD VD VD MD SD F VM W
SBPSmc VD VD VD MD SD F M-VM W
SBSdw1 VD MD MD SD SD F M W
SBSdw2 VD MD MD SD SD F M W
SBSmh VD MD MD SD SD M VM W
SBSmw VD MD MD SD F M VM W
SBSmc1 VD MD MD SD F M VM W
SBSmc2 VD MD MD SD F M VM W
SBSwk1 VD MD SD F F M VM W
ICHdk VD VD VD MD SD M VM W
ICHmk3 VD MD MD SD F M VM W
ICHwk2 VD MD SD F F M VM W
ICHwk4 VD MD SD F F M VM W
ESSFxv VD VD MD MD SD F M W
ESSFdc2 VD MD MD SD SD-F M VM W
ESSFwk1 MD MD SD F M M VM W
ESSFwc3 MD MD SD F M M VM W
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Juniper haircap moss
Polytrichum juniperinum

Grey frayed-cap moss
Racomitrium canescens

Leafy mosses
Mnium spp., Rhizomnium spp.,
Plagiomnium spp.
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APPENDIX 6
SOIL NUTRIENT REGIME IDENTIFICATION

Soil nutrient regime indicates, on a relative scale, the available nutrient
supply for plant growth (Pojar et al. 1987).  Emphasis is on soil nitrogen
levels, soil pH, and the exchangeable cations calcium, magnesium,
sodium, and potasium in the rooting zone of plants.  The soil nutrient
regime integrates many environmental and biotic parameters that, in
combination, determine the relative amounts of available nutrients.  The
aim of the assessment is to derive an estimate  of the available nutrient
supply for a site, which will characterize it relative to all other sites
occurring within the biogeoclimatic subzone or variant.  The field
assessment is a qualitative evaluation of site characteristics.  A quantita-
tive assessment is not usually appropriate since the precise nutrient
requirements for most plant species are not well known and laboratory
analyses are costly and time consuming.

Common site factors and their relative contribution to soil nutrient
regime are shown in Table A6.1.  All factors should be evaluated
simultaneously to determine the site nutrient class.  Use of the table
involves considering the relative levels of all factors. For example, a site
with a deep, coarse soil, granite (low base) soil parent material, mor
humus form, low soil organic matter content, and no seepage would be
classified as poor.  In contrast, a site with a deep, fine-textured soil,
basalt (medium base) soil parent material, moder humus form, medium
soil organic matter content, and temporary seepage would be classified
as rich.  As many factors as possible should be evaluated because a
limiting factor may be compensated for by the effect of other factors.
For example, a site with very coarse soil could be classified as rich if
persistent seepage were present in the soil rooting zone.
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Definitions of terms used in Table A6.1

Humus forms

See Appendix 12.

Soil depth

Extremely shallow  is generally less than 30 cm over a root-restricting
layer such as bedrock or a permanent water table.

Very shallow to deep is generally greater than 30 cm over a root-
restricting layer such as bedrock or a permanent water table.

Soil texture

Coarse textured  is very coarse and coarse particle size classes as
defined in Appendix 10.

Medium to fine textured  is medium and fine particle size classes as
defined in Appendix 10.

% coarse fragments

High means particles larger than 2.0 mm in diameter make up more than
70% of soil volume.

Moderate to low means particles larger than 2.0 mm in diameter make
up less than 70% of soil volume.

Parent material minerology

Base - low means parent materials are derived from quartzite, gneiss,
granite, granodiorite, quartzite, or conglomerate rock (see Appendix 8 for
guide to rock type identification).

Base - medium means parent materials are derived from basalt,
andesite, slate, phyllite, shale, mudstone, argillite, siltstone, schist,
gabbro, or diorite rock.

Base - high means parent materials are derived from limestone,
serpentine, or marble rock.



A�6 - 3

SOIL NUTRIENT ID

TABLE A6.1 Estimation of soil nutrient status a

a adapted from Province of British Columbia (1997). Field manual for describing terrestrial
  ecosystems.  B.C. Ministry of Forests Land Management Handbook.
  Victoria, B.C. In press.
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References

Braumandl, T. and M.P. Curran. 1992. A field guide for site identifica-
tion and interpretation in the Nelson Forest Region. B.C. Min. For.,
Victoria, B.C. Land Manage. Handb. No. 20.

Pojar, J., K. Klinka, and D.V. Meidinger. 1987.  Biogeoclimatic ecosys-
tem classification British Columbia.  For. Ecol. and Manage. 22:119-
154.

Sphagnum mosses
Sphagnum spp.

Golden fuzzy fen moss
Tomenthypnum nitens

Sickle moss
Sanionia uncinatus
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APPENDIX 7
 GUIDE TO IDENTIFICATION OF SURFICIAL GEOLOGICAL MATERIALSa
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GUIDE TO IDENTIFICATION OF SURFICIAL GEOLOGICAL MATERIALSa (CONTINUED)

a adapted from Howes, D.E. and E. Kenk.  1988.  Terrain classification system for British Columbia.  Revised.  B.C. Min.
Environ. and Min. Crown Lands, Victoria, B.C. Min. Environ. Manual 10.
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APPENDIX 8
GUIDE TO THE COMMON ROCK TYPES OF THE CARIBOO FOREST REGION
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Adapted from Lloyd et al. (1990)

GUIDE TO THE COMMON ROCK TYPES OF THE CARIBOO FOREST REGION (Continued)
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Reference

Lloyd, D., K. Angove, G. Hope, and C. Thompson. 1990.  A guide to
site identification and interpretation for the Kamloops Forest Region.
B.C. Min. For., Victoria, B.C. Land Manage. Handb. No. 23.
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Freckle pelt lichen
Peltigera aphthosa

Cladina lichens
Cladina spp.

Cladonia lichens
Cladonia spp.
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APPENDIX 9
GUIDE TO FIELD SOIL TEXTURING

Soil texture refers to the relative proportion of sand, silt, and clay,
which together make up the fine fraction (<2 mm) of the soil.  Sand
particles are 0.05�2.0 mm in diameter, silt particles are 0.002�0.05 mm
in diameter, and clay particles are less than 0.002 mm in diameter.  Each
of these size classes has their own distinctive properties such as
graininess, slipperiness or soapiness, grittiness, and stickiness.  The
relative proportion of each of these size classes in a sample of soil is
estimated through their unique �feel.�

Sand (except fine and very fine sand)  Felt as individual grains (visible
when the soil is smeared on the finger).

Fine and very fine sand  When dry, feels similar to silt; when wet, it is
not soapy or slippery, stiffer than silt (like grinding compound or fine
sandpaper).

Silt  When dry, feels floury; when wet feels slippery and soapy, slightly
sticky.

Clay  When dry, forms hard lumps; when moist it is plastic and pliable
like plasticine; when wet it is very sticky.

Most soils are a mixture of sand, silt, and clay, so the degree of graini-
ness, soapiness, or stickiness will vary depending on how much of each
particle size is present.  As the amount of clay increases, soil particles
bind together, form a stronger cast, and can be rolled into thinner, longer,
stronger, and more pliable �worms.�  As sand and silt increase, the soil
binding strength decreases, and only a weak to moderately strong cast
can be formed.  The various soil texture classes, shown on the textural
triangle at the bottom of the �Key to Identification of Soil Texture�
below, are named by a combination of the dominant particle sizes.  The
loam texture class contains a relatively even mix of the three size classes.
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The coarse fragment component of soils consists of particles >2 mm in
diameter (for non-spherical particles measure second-largest dimension).
It is divided into three classes: gravels (2�75 mm),
cobbles (75�250 mm) and stones (>250 mm).  Coarse fragment content
of a soil is visually estimated as a percentage of the whole soil (by
volume).  That is the % gravel + % cobbles + % stones + % fine fraction
(sand, silt, and clay) = 100% of mineral soil volume.

Field determination of soil texture is subjective and can only be done
consistently with training followed by practice.  Most coarse frag-
ments (particles >2 mm) must be removed to enable precise assessment
of soil texture.  A small 2 mm sieve helps.  The field tests outlined on
Table A9.1 and used in conjunction with the accompanying flowchart,
are provided to assist the user in the field determination of soil texture.

Graininess Test Rub the soil between your fingers.  If sand is present,
it will feel �grainy.�  Determine whether this makes up more than about
50% of the sample.  Sandy soils often sound gritty when worked in the
hand.

Moist Cast Test  Compress some moist (not wet) soil by clenching it in
your hand.  If the soil holds together in a shape when released (i.e.,
forms a cast), then test the durability of the cast by tossing it from hand
to hand.  A very weak cast will immediately break up even when tossed
gently.  A weak cast will retain its overall shape with one or two gentle
tosses but will break up with a larger number or more vigorous tosses.
A moderate cast will retain its overall shape with gentle to moderate
tosses but the details of the cast such as finger impressions and ridges
will quickly be rounded out or subdued and will soon disappear.  A
strong cast will retain its overall shape with vigorous tosses; details of
the cast, including finger impressions and ridges, will be retained after a
few moderate tosses but will eventually be subdued with several
vigorous tosses.  A very strong cast will retain its overall shape as well
as the details of its form with moderate to vigorous tosses.

Stickiness Test  Wet the soil thoroughly and knead it to a soft putty-
like consistency.  The correct moisture content is important.  If the soil
putty flows with the force of gravity it is too wet.  If it crumbles when
rolled it is too dry.  Gently squeeze the putty between the thumb and
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forefinger.  Determine the stickiness by noting how strongly the soil
adheres to your digits when you release the pressure and how much it
stretches.  Stickiness increases with increasing clay content.

Taste Test  Work a small amount of soil between your front teeth.  Sand
particles are distinguished as individual grains (graininess), which grate
sharply against the teeth.  Silt particles are distinguished as a general fine
�grittiness� similar to the grit found in toothpaste.  Clay particles have
no grittiness.

Soapy (Slipperiness) Test  Work some wet soil between the thumb and
forefinger.  The degree of soapiness is determined by how soapy/
slippery it feels and how much resistance to slip there is (i.e., from
clay and sand particles).

Worm Test  Roll some of the soil putty in the palm with your finger to
form the longest, thinnest �worm� possible.  The more clay there is in
the soil, the longer, thinner, and more durable and pliable the worm will
be.  Try with wetter or drier soil to ensure that you have the right
moisture content (the best worm).

Shine Test  A small amount of moist soil is rolled into a ball and rubbed
once or twice against a hard , smooth object such as a knife blade or
thumb nail.  The more shiny the soil the greater the proportion of clay.

Well-decomposed organic matter (humus) imparts some silt-like
properties to the soil.  These soils feel floury when dry and slippery
and spongy when moist, but not sticky or plastic.  However, when
subjected to the taste test, they feel non-gritty.  They are generally very
dark when moist or wet, and stain the hands brown or black.  Humus-
enriched soils often occur on wet sites, under deciduous forests and in
grasslands.  Humus is not used as a determinant of soil texture;  an
estimate of the silt content of any humus-enriched mineral soil should
be reduced accordingly.

Organic soils and soil horizons are those that contain more than 30%
organic matter by weight.  Soil texture is not determined on these.
Most organic soils and deep organic horizons are found on wet sites,
often in depressions or on floodplains, and also in association with dense
moss cover.
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Key to Identification of Soil Texture

Start

CLAY LOAM (CL)

20-45% sand

SILTY CLAY LOAM (SiCL)

0-20% sand

SILT LOAM (SiL)

0-50% sand

SILT (Si)

0-20% sand

LOAMY SAND (LS)

70-90% sand

FINE SANDY LOAM (fSL)

45-85% fine sand

SAND (S)

85-100% sand

non-gritty

non-sticky

worm: none

does not form a

cast <10% clay

very weak cast

(withstands no

handling)

<15% clay

weak cast

(allows careful

handling)

<20% clay

moderate cast

(easily handled)

<30% clay

grainy to very grainy

sand is the dominant

material felt

>45-50% sand

non- to sl. grainy

no or some sand

felt but silt and/or

clay is dominant

<45-50% sand

moderate cast

(easily handled)

non-to sl. sticky

<30% clay

strong cast (very

easily handled);

sticky

30-40% clay

non- to sl. gritty

non- to sl. sticky

worm: none

SANDY LOAM (SL)

45-85% sand

non- to sl. gritty

non- to sl. sticky

worm: none or very weak

gritty to very gritty

non- to sl. sticky

worm: none or very weak

very gritty; non-grainy

very soapy

worm: none or thick and

weak; often flaking first

gritty to very gritty

non- to sl. grainy

soapy to very soapy

worm: none or thick and

weak; often flaking first

sl. gritty to gritty; sl. grainy

sl. soapy to soapy

worm: weak and thick (>3mm)

LOAM (L)

25-50% sand

sl. gritty to gritty

sl. soapy to soapy

worm: thin, breaks readily;

barely supports own weight

non- to sl. gritty

non- to sl. soapy

worm: thin, breaks readily;

barely supports own weight
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Key to Identification of Soil Texture (continued)
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TABLE A9.1 Field test characteristics of soil texture classesa

Texture class Moist cast test Worm test Taste test Shine test
Dry Wet

Sand grainy with no floury non- soapy; none none non-gritty n/a

material non- sticky

Loamy sand grainy with small non- to slightly very weak cast, none slightly gritty; n/a

amount of floury soapy; slightly withstands no graininess dominates

material sticky handling

Sandy loam substantial graininess non- to slightly weak cast, allows none to barely slightly gritty; n/a

with considerable soapy; slightly careful handling forming a weak worm considerable 

amount of floury sticky graininess

material

Fine substantial fine non- to slightly moderate cast, weak, coarse worm gritty to very gritty; n/a

 sandy loam graininess with a soapy; slightly easily handled (coarser grittiness of 

considerable amount of sticky fine sand)

floury material

Loam fairly soft and smooth slightly soapy to moderate cast, weak, coarse worm slightly gritty to gritty; n/a

with evident graininess soapy; slightly readily handled evident graininess

sticky

Feel test
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TABLE A9.1 Field test characteristics of soil texture classes (continued)

Texture class Moist cast test Worm test Taste test Shine test
Dry Wet

Silt loam floury; slight soapy to very moderate cast, weak, coarse worm, gritty to very gritty; n/a

graininess soapy; slightly readily handled flakes rather than slight graininess

sticky forms worm

Silt very floury; non-grainy very soapy; moderate cast, weak, coarse worm, very gritty; little or no n/a

slightly sticky readily handled flakes rather than sand felt

forms worm

Sandy non- to slightly floury; slightly soapy to strong cast, very forms a moderately non-gritty to slightly slightly shiny

 clay loam substantial graininess soapy; slightly easily handled thick worm that gritty

sticky to sticky breaks relatively 

easily

Clay loam non- to slightly floury; non-soapy to strong cast, very forms a thin worm non-gritty to slightly slightly shiny

moderate graininess slightly soapy; easily handled that breaks readily gritty

sticky and barely supports its 

own weight

Feel test
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TABLE A9.1 Field test characteristics of soil texture classes (continued)

aAdapted from Bélisle, J. (editor).  1980. Field manual for describing soils. Ontario Institute of Pedology. Guelph, Ont.

Texture class Moist cast test Worm test Taste test Shine test
Dry Wet

Silty smooth and floury; slightly soapy to strong cast, very forms a fairly thin but slightly gritty slightly shiny

 clay loam non-grainy to soapy; sticky easily handled weak worm that to gritty

slightly grainy barely supports its 

own weight and 

breaks easily

Sandy clay substantial non- to slightly strong cast, very forms a thin, relatively non-gritty; moderately

graininess soapy; sticky to easily handled long worm that substantial amount shiny

very sticky supports its own of sand grains felt

weight and is 

relatively pliable

Silty clay smooth, without slightly soapy to very strong cast, forms a strong, very slightly gritty to gritty; moderately

graininess soapy; very sticky very easily handled pliable, thin worm little or no sand felt shiny

that easily supports its 

own weight

Clay and smooth, with little non- to slightly very strong cast, forms a strong, very non- to slightly gritty; very shiny

 heavy clay to moderate soapy; very sticky very easily handled pliable, thin worm little to moderate 

graininess that easily supports its amount of sand felt

own weight

Feel test
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APPENDIX 10
SOIL PARTICLE SIZE CLASSIFICATION

Soil particle size classification is based on the proportion (relative
volume) of all particle size classes in the soil, including the proportion
of sand (0.05�2.0 mm), silt (0.002�0.05 mm), and clay (<0.002 mm)
sized particles as well as the proportion of coarse fragments (>2.0 mm),
including gravels (2�75 mm), cobbles (75�250 mm), and stones (>250
mm).  The classification on the following table was developed for, and is
intended only for purposes of, this guide to ecosystems of the Cariboo
Forest Region.  See Appendix 9 for a guide to identification of soil
texture classes.
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TABLE A10.1 Soil particle size classification

Particle size class Soil texture class and coarse fragment content by volume
Very coarse · sand and loamy sand textures (except very fine sand and loamy very fine sand a) with >35% coarse

fragments
Coarse · sand and loamy sand textures (except very fine sand and loamy very fine sand) with <35% coarse

fragments
· very fine sand and loamy very fine sand  textures with >35% coarse fragments
· sandy loam, loam, and sandy clay loam soils with >70% coarse fragments

Medium · very fine sand and loamy very fine sand textures with <35% coarse fragments
· sandy loam, loam, and sandy clay loam textures with <70% coarse fragments
· silt loam and silt textures with >20% coarse fragments
· silty clay loam and clay loam textures with >35% coarse fragments

Fine · silt loam and silt textures with <20% coarse fragments
· silty clay loam, clay loam, sandy clay, silty clay, clay, and heavy clay soils with <35% coarse

fragments
a Very fine sand and loamy very fine sand are sand and loamy sand textures respectively in which more than
  50% of the sand-sized particles are smaller than 0.10 mm in diameter.  They are close to silt and silt loam textures.
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APPENDIX 11
GUIDE TO THE IDENTIFICATION OF
SOIL ORDERS AND GREAT GROUPS

The following guide to soil orders and great groups is designed to aid
field staff in identifying soil orders and great groups that occur in the
Cariboo Forest Region.  Soil order and great group nomenclature
follows the Canadian system of soil classification (Agriculture Canada
Expert Committee on Soil Survey 1987).  This guide provides relatively
non-technical summaries of Agriculture Canada Expert Committee on
Soil Survey (1987) definitions and is intended for general field
classification with few chemical tests or detailed colour descriptions.  It
will correctly assist the classification of most but not all soils in the
Cariboo Forest Region.  See Agriculture Canada Expert Committee on
Soil Survey (1987) for a comprehensive and more detailed definition of
soil orders and great groups.  Soil horizons that are important for
classifying soils to the great group level in the Cariboo Forest Region
are described below.

Designation  Definition

Ae     Surface mineral horizon from which iron, aluminum,
organic matter, or clay have been partially leached out
alone or in combination.  When dry, an Ae is usually
lighter coloured than the underlying B horizon.

Ah     Surface mineral horizon darkened (compared to parent
material) due to enrichment with organic matter.

Ahe     Surface mineral horizon characterized by streaks and
splotches of different shades of grey due to enrichment
with organic matter but leaching out of iron, aluminum,
or clay.  It is often overlain by an Ah and underlain by
an Ae.

Bf     A subsurface horizon that is reddish brown to red due
to enrichment with iron and aluminum but with little
organic matter enrichment.
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Bg A subsurface or surface horizon with gleyed (dull grey)
colours or mottles (orange or reddish splotches) indicative
of persistent or periodic anaerobic saturation.

Bh A subsurface horizon that is dark brown to black due to
accumulation of organic compounds moved downward
from the A horizon; little iron or aluminum enrichment.

Bhf A subsurface horizon that is dark reddish brown due to
enrichment with iron, aluminum, and organic matter.

Bm A subsurface or surface horizon that is brownish or
slightly reddish due to only slight alteration by oxidation,
leaching, or weathering.  The accumulation of iron and
aluminum or clay is too slight to qualify as Bf or Bt.

Bn A subsurface horizon with prismatic or columnar structure
that is hard when dry; dark organic coatings are usually
present on surface of soil peds.

Bnt A subsurface horizon that meets definition of both the Bn
and Bt.

Bt A subsurface horizon that is enriched with clay, moved
downward from an A horizon.  It is often browner than
overlying or underlying layers.  A Bt horizon must be at
least 5 cm thick.

j Symbol used with suffixes �e�, �f�, �g�, and �t� to indicate
that criteria for the suffix are weakly expressed or
�juvenile� and do not meet specified limits (e.g., Bgj).
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Of, Om, Oh     Organic horizons developed mainly from mosses,
sedges, rushes, and woody materials under anaerobic
water saturation.  The suffix indicates the state of
decomposition:
f - fibric; little decomposed;
m - mesic; moderately decomposed;
h - humic, well decomposed.
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Organic deposits:

a. >40 cm thick; or

b. if bedrock within 40 cm, then >10 cm

thick and at least twice the thickness of any

mineral soil layer <10 cm thick over the

bedrock

Podzolic B horizon (Bf, Bh, or Bhf)

>10 cm thick

Evidence of prolonged saturation as dull

grey colours or prominent mottles (Bg

horizon) within 50 cm of surface

Bn or Bnt horizon present

saturated, Of predominant

saturated, Om predominant

saturated, Oh predominant

Bh or Bhf >10 cm thick

(require chemical test to

distinguish)

upland, not saturated

Bt >5 cm within 50 cm

Bf >10 thick

Ah >10 cm, no Bt within 50 cm

Ah <10 cm, no Bt within 50 cm

no Ae horizon >2 cm

Ae >2cm, intact Bn or Bnt

Ae >2 cm, disintegrating

Bn or Bnt

Soil Great Group CriteriaSoil Order Criteria Soil Order Soil Great Group

Organic

Podzol

Gleysol

Solonetz

Fibrisol

Mesisol

Humisol

Folisol

Humic Podzol or

Ferro-Humic Podzol

Humo-Ferric Podzol

Luvic Gleysol

Humic Gleysol

Gleysol

Solonetz

Solodized Solonetz

Solod

n

n

n

n

y

y

y

y
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Reference

Agriculture Canada Expert Committee on Soil Survey. 1987. The
Canadian system of soil classification.  2nd edition. Agric. Can.
Publ. 1646.
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APPENDIX 12
CHARACTERISTICS OF
HUMUS FORM ORDERS

The following table is provided as an aid to identification of humus
forms to the order level through readily observable characteristics.
Some of these characteristics are most easily observed with a 10X
hand lens.

Definition of terms:

Ah horizon is a mineral soil horizon formed at or near the soil surface
and enriched with organic matter, resulting in a darkened colour.

L F H horizons are soil surface organic horizons in which the organic
material is derived primarily from the accumulation of leaves, twigs, and
woody materials with or without a minor component of mosses; usually
not saturated with water for long periods of time.

L horizon is a surface organic horizon (litter layer) consisting of
relatively fresh organic residue with relatively little decomposition
and in which virtually entire original structures are discernible
(foliage, twigs, wood, etc.).

F horizon is a surface organic horizon (fermented layer) in which
organic residues are partially decomposed but may still be identified
as to their origin.

H horizon is a surface organic horizon (humus layer) dominated by
well-decomposed organic material where the original structures are no
longer discernible.

O horizons are horizons of an organic soil (see Appendix 11) in which
the organic materials (Of, Om, Oh) are derived primarily from mosses,
sedges, rushes, and woody materials; humus-forming processes are
characteristically influenced by saturated soil conditions.

Fungal mycelia are a mass of thread-like filaments that constitute the
�vegetative� phase of fungal development; many are coloured (brown,
black, grey, white, red, or yellow), others are transparent; abundant in F
horizon of Mor humus forms.
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TABLE A12.1  Distinguishing characteristics of humus form

Criteria Mor Moder Mull

Mode of
decomposition

predominantly fungi soil fauna, bacteria and
fungi

soil fauna, including
earthworms, and bacteria

Structure of F
horizon

matted; fungal mycelia
common to abundant

loose;  few fungal
mycelia, insect droppings
visible

F horizon usually very
thin or absent

Mineral and
organic material
intermixing

uncommon; usually a
sharp boundary between
organic and mineral
horizons

often some mineral
particles mixed into the H
horizon

high degree of
incorporation of organic
material into mineral soil
(Ah >2 cm)

For a complete classification of humus forms to the group level see Green, R., R.L. Trowbridge, and K. Klinka. 1993.
Towards a taxonomic classification of humus forms. For. Sci. Monogr. 29.
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APPENDIX 13
COMMON AND SCIENTIFIC NAMES OF PLANT

SPECIES MENTIONED IN THIS GUIDE

Common Name Scientific Name

alder, mountain Alnus tenuifolia
alder, red Alnus rubra
alder, Sitka Alnus crispa ssp. sinuata
alumroot, round-leaved Heuchera cylindrica
arnica Arnica spp.
arnica, heart-leaved Arnica cordifolia
arnica, mountain Arnica latifolia
aspen, trembling Populus tremuloides
aster, great northern Aster modestus
aster, Lindley�s Aster ciliolatus
aster, showy Aster conspicuus
avens, large-leaved Geum macrophyllum
avens, water Geum rivale
balsamroot, arrow-leaved Balsamorhiza sagittata
baneberry Actaea rubra
bastard toad-flax Geocaulon lividum
bedstraw, sweet-scented Galium triflorum
birch, paper Betula papyrifera
birch, scrub Betula glandulosa
birch, water Betula occidentalis
blue flax, western Linum perenne ssp. lewisii
blueberry, Alaskan Vaccinium alaskaense
blueberry, dwarf Vaccinium caespitosum
blueberry, oval-leaved Vaccinium ovalifolium
blueberry, velvet-leaved Vaccinium myrtilloides
bluegrass, alpine Poa alpina
bluegrass, Sandberg�s Poa secunda
bog-laurel, western Kalmia microphylla
bog-rosemary Andromeda polifolia
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Common Name Scientific Name

brown mosses Tomenthypnum nitens and/or
Aulacomnium palustre and/or
Drepanocladus spp. and others

bunchberry Cornus canadensis
burnet, Sitka Sanguisorba canadensis
butterweed, Rocky Mountain Senecio streptanthifolius
butterweed, streambank Senecio pseudaureus
cherry, choke Prunus virginiana
cinquefoil, diverse-leaved Potentilla diversifolia
cinquefoil, marsh Potentilla palustris
cladina lichens Cladina spp.
cladonia lichens Cladonia spp.
clubmoss, stiff Lycopodium annotinum
coltsfoot, palmate Petasites frigidus var. palmatus
columbine, red Aquilegia formosa
comandra, pale Comandra umbellata var. pallida
cotton-grasses Eriophorum spp.
cottonwood, black Populus balsamifera ssp.

trichocarpa
cow-parsnip Heracleum lanatum
cranberry, bog Oxycoccus oxycoccos
creeping-snowberry Gaultheria hispidula
crowberry Empetrum nigrum
currant, skunk Ribes glandulosum
daisy, cut-leaved Erigeron compositus
daisy, line-leaved Erigeron linearis
daisy, subalpine Erigeron peregrinus
death-camas, meadow Zigadenus venenosus
desert-parsley, large-fruited Lomatium macrocarpum
devil�s club Oplopanax horridus
dog lichen Peltigera canina
dogbane, spreading Apocynum androsaemifolium
dogwood, red-osier Cornus stolonifera
Douglas-fir Pseudotsuga menziesii
drabas Draba spp.
dropseed, sand Sporobolus cryptandrus
elderberry, red Sambucus racemosa
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Common Name Scientific Name

enchanter�s nightshade Circaea alpina
fairybells, Hooker�s Disporum hookeri
fairybells, rough-fruited Disporum trachycarpum
false azalea Menziesia ferruginea
false Solomon�s-seal Smilacina racemosa
false Solomon�s-seal, star-flowered  Smilacina stellata
falsebox Pachistima myrsinities
feathermoss, red-stemmed Pleurozium schreberi
feathermosses (boreal) Pleurozium schreberi,

Ptilium crista-castrensis,
Hylocomium splendens

fern, lady Athyrium filix-femina
fern, oak Gymnocarpium dryopteris
fern, ostrich Matteuccia struthiopteris
fern, spiny wood Dryopteris expansa

syn. = D. assimilis
fescue, Altai Festuca altaica
fescue, Rocky Mountain Festuca saximontana
fescue, western Festuca occidentalis
fir, amabilis Abies amabilis
fir, subalpine Abies lasiocarpa
fireweed Epilobium angustifolium
five-leaved bramble Rubus pedatus
foamflowers Tiarella trifoliata
foamflower, one-leaved Tiarella trifoliata var. unifoliata
foamflower, three-leaved Tiarella trifoliata var. trifoliata
globeflower Trollius laxus
goldenrod, northern Solidago multiradiata
goldenrod, spike-like Solidago spathulata
golden-saxifrage, northern Chrysosplenium tetrandrum
gooseberry, black Ribes lacustre
gooseberry, northern Ribes oxyacanthoides
grass, needle-and-thread Stipa comata
grass, short-awned porcupine Stipa curtiseta
grass-of-Parnassus, fringed Parnassia fimbriata
groundsel, arrow-leaved Senecio triangularis
grouseberry Vaccinium scoparium
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Common Name Scientific Name

hairgrass, mountain Vahlodea atropurpurea
hawkweed, white Hieracium albiflorum
hazelnut, beaked Corylus cornuta
hemlock, western Tsuga heterophllya
hemlock, mountain Tsuga mertensiana
highbush-cranberry Viburnum edule
honeysuckle, Utah Lonicera utahensis
horsetails Equisetum spp.
horsetail, common Equisetum arvense
horsetail, meadow Equisetum pratense
huckleberry, black Vaccinium membranaceum
Indian hellebore Veratrum viride
Jacob�s-ladder, tall Polemonium caeruleum
junegrass Koeleria macrantha
juniper, common Juniperus communis
juniper, Rocky Mountain Juniperus scopulorum
kinnikinnick Arctostaphylos uva-ursi
knight�s plume Ptilium crista-castrensis
Labrador tea Ledum groenlandicum
lemonweed Lithospermum ruderale
lily, tiger Lilium columbianum
lousewort Pedicularis spp.
lousewort, bracted Pedicularis bracteosa
lupine, arctic Lupinus arcticus
maple, Douglas Acer glabrum
meadowrue, western Thalictrum occidentale
milk-vetch, timber Astragalus miser
mitrewort, common Mitella nuda
moss, electrified cat�s-tail Rhytidiadelphus triquetrus
moss, glow Aulacomnium palustre
moss, golden fuzzy fen Tomenthypnum nitens
moss, grey frayed-cap Racomitrium canescens
moss, juniper haircap Polytrichum juniperinum
mosses, leafy Mnium spp., Plagiomnium spp.,

Rhizomnium spp.
moss, pipecleaner Rytidiopsis robusta
moss, sickle Sanionia uncinatus

syn. = Drepanocladus uncinatus
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Common Name Scientific Name

moss, sphagnum Sphagnum spp.
moss, step Hylocomium splendens

and/or Rhizomnium spp.
moss, wavy-leaved Dicranum polysetum
moss, woodsy ragged Brachythecium hylotapetum
mountain-ash, western Sorbus scopulina
mountain-heather, pink Phyllodoce empetriformis
nagoonberry Rubus arcticus
needlegrass, spreading Stipa richardsonii
oatgrass, timber Danthonia intermedia
onion, nodding Allium cernuum
Oregon-grape, tall Mahonia aquifolium
paintbrushes Castilleja spp.
partridgefoot Luetkea pectinata
pasqueflower, western Anemone occidentalis
peavine, creamy Lathyrus ochroleucus
pelt lichens Peltigera spp.
pelt, apple Peltigera malacea
pelt, felt Pelfigera, rufescens
pelt, freckle Peltigera aphthosa
penstemon, shrubby Penstemon fruticosus
pine, lodgepole Pinus contorta
pine, ponderosa Pinus ponderosa
pine, western white Pinus monticola
pine, whitebark Pinus albicaulis
pinegrass Calamagrostis rubescens
prickly-pear cactus, brittle Opuntia fragilis
prince�s pine Chimaphila umbellata
pussytoes, field Antennaria neglecta
pussytoes, low Antennaria dimorpha
pussytoes, racemose Antennaria racemosa
pussytoes, umber Antennaria umbrinella
queen�s cup Clintonia uniflora
rabbit-brush, common Chrysothamnus nauseosus
raspberry, red Rubus idaeus
raspberry, trailing Rubus pubescens
rattlesnake-plantain Goodyera oblongifolia
redcedar, western Thuja plicata
reedgrass, bluejoint Calamagrostis canadensis
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Common Name Scientific Name

reedgrass, purple Calamagrostis purpurascens
rhododendron, white-flowered Rhododendron albiflorum
ricegrass, rough-leaved Oryzopsis asperifolia
ricegrass, short-awned Oryzopsis pungens
rockcress, Holboell�s Arabis holboellii
rose, prickly Rosa acicularis
sage, prairie Artemisia frigida
sagebrush, big Artemisia tridentata
sagewort, mountain Artemisia norvegica
salsify, meadow Tragopogon pratensis
saskatoon Amelanchier alnifolia
saxifrage, leatherleaf Leptarrhena pyrolifolia
scouring-rush, dwarf Equisetum scirpoides
sedges Carex spp.
sedge, water Carex aquatilis
sedge, northwestern Carex concinnoides
sedge, soft-leaved Carex disperma
selaginella, compact Selaginella densa
skunk cabbage Lysichiton americanum
snowberry, common Symphoricarpos albus
soopolallie Shepherdia canadensis
spirea, birch-leaved Spiraea betulifolia
spirea, pink Spiraea douglasii ssp. menziesii
spruce, black Picea mariana
spruce, Engelmann Picea engelmannii
spruce, hybrid white Picea  engelmannii x glauca
spruce, Sitka Picea sitchensis
spruce, white Picea glauca
stinging nettle Urtica dioica
stonecrop Sedum spp.
stonecrop, lance-leaved Sedum lanceolatum
strawberry, wild Fragaria virginiana
sweet-cicely, mountain Osmorhiza chilensis
thimbleberry Rubus parviflorus
trapper�s tea Ledum glandulosum
twayblade, heart-leaved Listera cordata
twinflower Linnaea borealis
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Common Name Scientific Name

twistedstalk, clasping Streptopus amplexifolius
twistedstalk, rosy Streptopus roseus
valerian, Sitka Valeriana sitchensis
vetch, American Vicia americana
violet, Canada Viola canadensis
violet, early blue Viola adunca
wheatgrass, bluebunch Elymus spicatus

syn. = Agropyron spicatum
wild sarsaparilla Aralia nudicaulis
wildrye, blue Elymus glauca
willows Salix spp.
willow, Bebb�s Salix bebbiana
willow, bog Salix pedicellaris
willow, grey-leaved Salix glauca
willow, Scouler�s Salix scouleriana
willows, dwarf Salix arctica and S. reticulata ssp.

nivalis
wintergreen, one-sided Orthilia secunda
wintergreen, pink Pyrola asarifolia
wintergreen, white-veined Pyrola picta
wood-reed, nodding Cinna latifolia
yarrow Achillea millefolium
yellow-cedar Chamaecyparis nootkatensis
yew, western        Taxus brevifolia
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Lady fern
Athyrium filix-femina

Spiny wood fern
Dryopteris expansa

Ostrich fern
Matteuccia struthiopteris
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APPENDIX 14
COMPARISON CHARTS FOR VISUAL
ESTIMATION OF FOLIAGE COVERa

a From Luttmerding et al. (1990)
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Reference

Luttmerding, H.A., D.A. Demarchi, E.C. Lea, D.V. Meidinger, and T. Vold
(editors). 1990, Describing ecosystems in the field, 2nd ed. B.C. Min.
Environ., Victoria, B.C. Manual No. 11.
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APPENDIX 15
DESCRIPTION OF VEGETATION

SUBCOMPLEXES LISTED IN SILVICULTURE
CONSIDERATIONS TABLES

Newton and Comeau (1990) list 22 vegetation complexes for British
Columbia.  Nine of these dominate at least some cutover sites in the
Cariboo Forest Region: Dry alder, Dry shrub, Ericaceous shrub, Fern,
Mixed hardwood, Mixed shrub, Pinegrass, Subalpine herb, and Fireweed.
Other vegetation complexes including the Cottonwood, Cottonwood-
alder, Aspen, Boreal poplar, Wet alder, Willow, Reedgrass, and Intro-
duced grasses are also present but are either not common or do not
dominate cutover sites.

The nine vegetation complexes that dominate cutover areas in the
Cariboo Forest Region have been subdivided into a total of 31 vegetation
subcomplexes based on differences in vegetation structure or species
composition.  The tables on the following pages summarize the structure
and some of the principal species making up the vegetation of each of
these subcomplexes.

Structure of the vegetation of these subcomplexes is summarized in the
tables by describing the abundance (ground cover) of each of the
following vegetation strata:

tall shrubs all woody plants 2�10 m tall;

low shrubs all woody plants less than 2 m tall, except those
considered to be dwarf shrubs;

dwarf shrubs woody or semiwoody plants that are decumbent or
lying on the soil surface and less than 10 cm tall;

tall herbs herbaceous species (forbs and grass-like plants) that
typically have a significant proportion of their leafy
material at heights greater than 25 cm above the surface;

low herbs herbaceous species less than 25 cm tall or, if taller, that
do not have a significant proportion of their leafy
material more than 25 cm above the surface.
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Abundance (ground cover) of the vegetation strata is described according
to the following cover classes:
none vegetation stratum absent or virtually absent;
very low vegetation stratum present but total cover typically less

than 2%;
low vegetation stratum total cover typically 2�20%;
moderate vegetation stratum total cover typically 21�50%;
high vegetation stratum total cover typically >50%

Principal species listed under each vegetation stratum are present on
most sites of the subcomplex and typically are among the species with
the greatest percent cover values within the stratum.  Abundance classes
of moderate and high are bolded and underlined for emphasis.
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TABLE A15.1 Description of vegetation subcomplexes listed in Silviculture Consideration Tables

Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb

Dry alder -
   pinegrass moderate

Sitka alder

low

black huckleberry,

birch-leaved spirea

low

kinnikinnick,

dwarf blueberry

very low moderate

pinegrass,

northwestern sedge,

heart-leaved arnica,

twinflower

Dry shrub -
   bunchgrass low

Rocky Mountain

juniper

low

saskatoon,

commmon

snowberry,

common juniper

low

kinnikinnick

none moderate

bluebunch

wheatgrass

Dry shrub -
   dwarf
   ericaceous
   shrubs

none low

common juniper,

soopolallie

moderate

grouseberry,

crowberry,

kinnikinnick

none low

heart-leaved arnica,

twinflower, yarrow
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TABLE A15.1 (continued)

Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb

Dry shrub -
   falsebox none low - moderate

falsebox,
common juniper,

tall Oregon-grape,

saskatoon,

black huckleberry

low

kinnikinnick

none low - moderate

twinflower,
prince's pine,

white-flowered

hawkweed

Dry shrub -
   kinnikinnick none low

common juniper,

saskatoon, prickly
rose, soopolallie

moderate - high

kinnikinnick

none low

bunch- and sod-

grasses

Dry shrub -
   pinegrass none low

soopolallie,

common juniper,
prickly rose

low

kinnikinnick

none moderate - high

pinegrass, heart-
leaved arnica,

showy aster, yarrow
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TABLE A15.1  (continued)

Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Dry shrub -
   trapper's tea none high

trapper's tea,
soopolallie

high

large patches of
crowberry,
grouseberry

none low

twinflower, heart-
leaved arnica,
yarrow, red
columbine

Ericaceous
shrub -
   low shrub none - very low

occasionally
scattered Sitka
alder or Douglas
maple

low - moderate

black huckleberry,
velvet-leaved
blueberry, falsebox,
birch-leaved spirea

none low

fireweed, bluejoint

low

queen's cup,
twinflower, heart-
leaved arnica, one-
sided wintergreen

Ericaceous
shrub -
   rhododendron none moderate - high

white-flowered
rhododendron,
black huckleberry,
oval-leaved
blueberry, Sitka
mountain-ash

none low

Indian hellebore,
Sitka valerian,
fireweed

low - moderate

foamflower, queen's
cup, five-leaved
bramble, rosy
twistedstalk
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TABLE A15.1 (continued)

Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Fern -
   ostrich fern moderate

dense patches of
mountain alder, red
elderberry

low

red-osier dogwood,
thimbleberry, skunk
currant

none high

ostrich fern,
stinging nettle,
western meadowrue

moderate

foamflower,
enchanter's
nightshade, large-
leaved avens, sweet-
scented bedstraw

Mixed
hardwood -
   dry shrub moderate - high

immature aspen,
paper birch and
black cottonwood

low - moderate

falsebox, black
huckleberry, birch-
leaved spirea,
prickly rose

none none low - moderate

American vetch,
yarrow, bunch-berry,
Indian paintbrush

Mixed
hardwood -
   moist shrub moderate - high

immature aspen,
paper birch, and
black cottonwood

moderate - high

black twinberry,
red-osier dogwood,
thimbleberry, black
gooseberry

none moderate

lady fern, cow-
parsnip, baneberry,
false Solomon's seal

moderate - high

sweet-scented,
bedstraw, American
vetch, queen's cup,
oak fern, foamflower
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Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Mixed
hardwood -
    willow moderate - high

willows, aspen,
paper birch, black
cottonwood

moderate - high

black twinberry,
thimbleberry,
prickly rose, black
huckleberry

none low - moderate

fireweed, false
Solomon's-seal

moderate - high

arctic lupine,
American vetch,
queen's cup, oak
fern, foamflower

Mixed shrub -
   dry shrub low

willows, aspen,
paper birch, black
cottonwood

moderate

thimbleberry, birch-
leaved spirea,
saskatoon, falsebox,
black twinberry

none low

fireweed, false
Solomon's-seal,
showy aster

moderate

queen's cup, arctic
lupine, foamflower,
heart-leaved arnica,
twinflower

Mixed shrub -
   grass none - low

Douglas maple

moderate

soopolallie, prickly
rose, falsebox, tall
Oregon-grape,
saskatoon

none none moderate - high

pinegrass, bluejoint,
showy aster, creamy
peavine, heart-
leaved arnica

TABLE A15.1 (continued)
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TABLE A15.1 (continued)

Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb

Mixed shrub -
   low forb none low

black huckleberry,

falsebox, birch-
leaved spirea, black

gooseberry

low

dwarf blueberry

none - low

fireweed

low - moderate

twinflower, heart-

leaved arnica, one-
sided wintergreen,

yarrow, pinegrass

Mixed shrub -
   moist forb none - low

immature

hardwoods, Sitka

alder

moderate

black huckleberry,

oval-leaved

blueberry, black

twinberry,
thimbleberry

none - low

dwarf blueberry

moderate

fireweed, false

Solomon's-seal,

spiny wood fern

moderate - high

oak fern, rosy

twistedstalk,

foamflower,

twinflower, queen's
cup, sweet-scented

bedstraw
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Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Mixed shrub -
   moist shrub none - low

mountain alder,
willow

moderate - high

black twinberry,
highbush-cranberry,
black gooseberry,
red-osier dogwood,
prickly rose

none low - moderate

lady fern, spiny
wood fern, Indian
hellebore, cow-
parsnip, false
Solomon's-seal

low - moderate

trailing raspberry,
common mitrewort,
heart-leaved arnica,
Lindley's aster,
palmate coltsfoot,
mountain sweet-
cicely

Mixed shrub -
   pink spirea none moderate - high

pink spirea, black
twinberry,
thimbleberry

low

creeping-
snowberry, dwarf
blueberry

low

lady fern, bluejoint,
Indian hellebore

moderate

palmate coltsfoot,
great northern
aster, trailing
raspberry,
twinflower, common
mitrewort, five-
leaved bramble

TABLE A15.1 (continued)
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Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Mixed shrub -
   rose none - low

mountain alder,
willow

moderate - high

prickly rose,
common snowberry,
black twinberry,
northern black
currant, red-osier
dogwood

none none low - moderate

Lindley's aster,
twinflower, sweet-
scented bedstraw,
trailing raspberry,
star-flowered false
Solomon's-seal

Mixed shrub -
   scrub birch low

willows

moderate - high

scrub birch,
willows,
black twinberry

none - very low none low

sedges, grasses

Mixed shrub -
   sphagnum none moderate - high

Labrador tea, scrub
birch, willows

low - moderate

bog cranberry,
creeping snowberry,
bog rosemary

none low - moderate

sedges, coltsfoot

TABLE A15.1 (continued)
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Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Mixed shrub -
   tall fern low

mountain alder, tall
willows, or Sitka
alder in subalpine

moderate

thimbleberry, black
twinberry, red
elderberry, Douglas
maple

none - very low high

lady fern, spiny
wood fern, false
Solomon's-seal,
baneberry

moderate - high

foamflower, trailing
raspberry,
bunchberry

Mixed shrub -
   tall shrub moderate - high

water birch

low - moderate

black gooseberry,
black twinberry,
north. gooseberry

none - very low none - very low low

northwestern sedge,
bastard  toad-flax,
western meadowrue

Mixed shrub -
   wet forb low - moderate

mountain alder,
willow

moderate

black twinberry,
willows, red-osier
dogwood, prickly
rose

none low moderate - high

horsetails, common
sedge, soft-leaved
sedge, nodding
wood-reed, fringed
aster, star-flowered
false Solomon's-seal

TABLE A15.1 (continued)
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Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Pinegrass -
   bunchgrass low

Rocky Mountain
juniper

low

saskatoon, common
snowberry, prickly
rose

low

kinnikinnick

none moderate - high

bluebunch
wheatgrass, pine-
grass, junegrass

Pinegrass -
   kinnikinnick none - very low

occasionally few
scattered Sitka alder

low

prickly rose,
soopolallie

moderate

large patches of
kinnikinnick

none low - moderate;

pinegrass,
bunchberry, spike-
like goldenrod,
twinflower,
fireweed

Pinegrass -
   low forb none low - moderate

prickly rose,
soopolallie, birch-
leaved spirea,
saskatoon

low - moderate

kinnikinnick, dwarf
blueberry

none moderate - high

pinegrass, showy
aster, wild
strawberry,
twinflower, heart-
leaved arnica

TABLE A15.1 (continued)
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TABLE A15.1 (concluded)

Vegetation Ground Cover and Principal Species by Vegetation Stratum
Subcomplex Tall Shrub Low Shrub Dwarf Shrub Tall Herb Low Herb
Subalpine herb none low

black twinberry,
white-flowered
rhododendron,
black huckleberry,
black gooseberry

none moderate

lady fern, Sitka
valerian, Indian
hellebore, cow-
parsnip, arrow-
leaved groundsel

moderate - high

mountain hairgrass,
rosy twistedstalk,
foamflower,
globeflower, oak
fern

Fireweed -
   low forb none low

black huckleberry,
falsebox

none moderate

fireweed

moderate

bunchberry, five-
leaved bramble,
queen's cup, one-
sided wintergreen

Fireweed -
   moist forb none low

black huckleberry,
oval-leaved
blueberry,
thimbleberry, black
twinberry, alder

none high

fireweed, false
Solomon's-seal,
lady fern

high

foamflower, one-
sided wintergreen,
oak fern, rosy
twistedstalk, heart-
leaved arnica
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