
Sb - Huckleberry - Spirea 

Vaccinium 
membranaceum 

Vaccinium caespitosum 

Geocaulon lividum 

VEGETATION 

Tree Layer: 30% cover 
lodgepole pine, black spruce, hybrid white spruce 

Shrub Layer: 25% cover 
Vaccinium membranaceum (black huckleberry) 
Lonicera involucrata (black twinberry) 
Rosa acicularis (prickly rose) 
Spiraea betulifolia (birch-leaved spirea) 
Amelanchier alnifolia (saskatoon) 
Sorbus scopulina (western mountain-ash) 
subalpine fir 

Herb Layer: 35% cover 
Cornus canadensis (bunchberry) 
Vaccinium caespitosum (dwarf blueberry) 
Geocaulon lividum (bastard toad-flax) 
Linnaea borealis (twinflower) 
Epilobium angustifolium (fireweed) 
Achillea millefolium (yarrow) 
Petasites frigidus 
var. palmatus (palmate coltsfoot) 
Oryzopsis asperifolia (rough-leaved ricegrass) 
Orthilia secunda (one-sided wintergreen) 

Moss Layer: 95% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Ptilium crista-castrensis (knight’s plume) 
Hylocomium splendens (step moss) 

SOIL AND SITE 

Moisture Regime: 3-6 (sm-hg) 
Nutrient Regime: A-B (vp-p) 

* Aspect: northerly or flat 
* Slope Gradient (%): 
* Slope Position: 

usually < 10 
lower or level 

lacustrine 
Parent Material: morainal, glaciofluvial or 

Soil Texture: variable 
Coarse Fragments (%): 0-70 
Seepage Water: may be present 

COMMENTS: often associated with compact soils; water 
table often near surface, especially in spring 

DISTRIBUTION: common, especially on level compact till 
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Sb - Huckleberry - Spirea (SBSmk1/06) 

INTERPRETATIONS 

Site limitations: - compact soil layers and/or low aeration porosity 
associated with fine-textured soils will reduce rooting 
depth and decrease productivity over a rotation; 
regenerate naturally whenever possible. 

- soils are saturated in the spring, but may experience 
drought in summer, both resulting in poor root 
development; the poor productivity resulting from 
these limitations should dictate a limited 
intensive silvicultural investment. 

- sites within this unit with medium- to fine-textured 
lacustrine soils often have poor soil structure, leading 
to poor root growth; plant stock which will 
achieve better lateral root development (eg. Cu- 
treated), prescribe natural regeneration, or 
protect advance regeneration. 

Silviculture system: - see Section 5.1 
- minimize or align large slash accumulations when 

logging to help meet site preparation objectives and 
reduce fire hazard. 

Site preparation: - see Section 5.2 

Species choice: - Pl, (SX, Sb) 

Vegetation potential: - low 

Reforestation: - attempt to regenerate naturally if potential exists. 
- if natural regeneration is not feasible, plant Pl. 
- Sx and Sb will generally be less productive on these 

sites. 

Concerns: - full tree harvesting will lead to nutrient depletion 
and seriously reduce cones; woody debris and cones 
should be distributed across these sites (i.e. lop 
and scatter). 

- site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost resistant species 
(eg., Pl) are advised. 

- mountain pine beetle may cause mortality in large 
diameter lodgepole pine stands of age class > 7. 
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Sxw - Oak fern 

Viburnum edule 

Gymnocarpium 
dryopteris 

Ptilium 
crista-castrensis 

VEGETATION 

Tree Layer: 35% cover 
hybrid white spruce, subalpine fir 

Shrub Layer: 30% cover 
Ribes lacustre (black gooseberry) 
Viburnum edule (highbush-cranberry) 
Lonicera involucrata (black twinberry) 
Vaccinium membranaceum (black huckleberry) 
Spiraea betulifolia (birch-leaved spirea) 
Oplopanax horridus (devil’s club) 
subalpine fir 

Herb Layer: 40% cover 
Gymnocarpium dryopteris (oak fern) 
Streptopus amplexifolius (clasping twistedstalk) 
Cornus canadensis (bunchberry) 
Orthilia secunda (one-sided wintergreen) 
Tiarella unifoliata (one-leaved foamflower) 
Tiarella trifoliata (three-leaved foamflower) 
Smilacina racemosa (false Solomon’s-seal) 
Clintonia uniflora (queen’s cup) 

Moss Layer: 95% cover 
Ptilium crista-castrensis (knight’s plume) 
Pleurozium schreberi (red-stemmed feathermoss) 
Hylocomium splendens (step moss) 
Rhytidiadelphus triquetrus (electrified cat’s-tail moss) 
[Mnium spp.] (leafy mosses) 

SOIL AND SITE 

Moisture Regime: 5 (shg) 
Nutrient Regime: B-D (p-r) 
Slope Gradient (%): 0-50 

* Slope Position: usually middle to toe 
Parent Material: variable 
Soil Texture: variable 
Coarse Fragments (%): 0-55 

* Seepage Water: may be present below 50 cm. 

COMMENTS: nutrient-rich sites may have patchy cover of 
oak fern 

DISTRIBUTION: common, and found in association with 
SBSmk1/01 and SBSmk1/08 
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Sxw - Oak fern (SBSmk1/07) 

INTERPRETATIONS 

Site limitations: - sites within this unit with medium- to fine-textured 
lacustrine soils often have poor soil structure, leading 
to poor root growth; plant stock which will 
achieve better lateral root development (eg. Cu- 
treated), prescribe natural regeneration, or 
protect advance regeneration. 

Silviculture system: 

Site preparation: 

- see Section 5.1 

- see Section 5.2 

Species choice: - SX, Pl, Fd, [Bl] 

Vegetation potential: 

Reforestation: 

- moderate (black twinberry, thimbleberry, fireweed) 

- if vigorous advanced Fd or Sx regeneration is present 
it should be preserved when feasible. 

- plant sturdy stock as soon after harvesting as 
possible. 

- young Bl regeneration (<  3m tall) may be susceptible 
to heavy browsing by moose. 

- Fd should be restricted to warm aspects on coarse- 
textured soils within the natural range of Fd. 

- help maintain stand diversity on sites to be planted 
with Pl by mapping aspen patches prior to harvest 
and planting these areas to spruce. 

Concerns: - sites within this unit with fine-textured soils are 
vulnerable to compaction under wet conditions; 
restrict traffic to winter operations or dry soil 
conditions. 

- site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost resistant species 
(eg., Pl) are advised. 

- spruce weevil constitutes a moderate hazard south of 
Weedon Lake and east of Great Beaver Lake; 
consider modifying brush treatments in 
localized areas with > 5% current attack. 

- tomentosus root rot may cause moderate to severe 
problems in mature spruce dominated stands. 

- black army cutworm can cause severe defoliation on 
south facing slopes that have been slashburned. 

- Warren's root collar weevil can cause mortality in 
young stands, especially where duff layers are thick. 
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Sxw - Devil’s club 

Oplopanax horridus 

Gymnocarpium 
dryopteris 

Athyrium filix-femina 

VEGETATION 

Tree Layer: 45% cover 
hybrid white spruce, subalpine fir 

Shrub Layer: 55% cover 
Oplopanax horridus (devil’s club) 
Ribes lacustre (black gooseberry) 
Viburnum edule (highbush-cranberry) 
Lonicera involucrata (black twinberry) 
Rubus parviflorus (thimbleberry) 
Sorbus scopulina (western mountain-ash) 
subalpine fir 
hybrid white spruce 

Herb Layer: 55% cover 
Gymnocarpium dryopteris (oak fern) 
Athyrium filix-femina (lady fern) 
Tiarella unifoliata (one-leaved foamflower) 
Tiarella trifoliata (three-leaved foamflower) 
Cornus canadensis (bunchberry) 
Smilacina racemosa (false Solomon’s-seal) 
Aralia nudicaulis (wild sarsaparilla) 
Mitella nuda (common mitrewort) 

Moss Layer: 40% cover 
Mnium spp. (leafy mosses) 
Ptilium crista-castrensis (knight’s plume) 
Pleurozium schreberi (red-stemmed feathermoss) 
Rhytidiadelphus triquetrus (electrified cat’s-tail moss) 

SOIL AND SITE 

Moisture Regime: 5-6 (Shg-hg) 
Nutrient Regime: C-E (m-vr) 
Aspect: commonly northwesterly to 

easterly 

lower to level 
* Slope Gradient (%): 2-16 
* Slope Position: 

Parent Material: variable 
Soil Texture: generally moderately coarse 

Coarse Fragments (%): 4-20 
to moderately fine 

may be present at depths 
greater than 30 cm 

* Seepage Water: 

DISTRIBUTION: common, but limited to stream edges or 
flats receiving seepage 
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Sxw - Devil’s club (SBSmk1/08) 

INTERPRETATIONS 

Site limitations: - sites with saturated soils are poorly aerated, which 
slows root development; plant seedlings on 
naturally or artificially raised microsites. 

- sites with medium- to fine-textured lacustrine soils 
often have poor soil structure, leading to poor root 
growth; plant stock which achieves better lateral 
root development (eg. Cu-treated), prescribe 
natural regeneration, or protect advance 
regeneration. 

- see Section 5.1 

- see Section 5.2 

- [Pl], Sx,  [Bl] 

- high (black twinberry, thimbleberry, fireweed) 

- preserve vigorous advanced Sx regeneration. 
- plant sturdy stock immediately after harvesting. 
- young Bl regeneration (< 3m tall) may be susceptible 

Silviculture system: 

Site preparation: 

Species choice: 

Vegetation potential: 

Reforestation: 

to heavy browsing by moose. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost resistant species 
(eg., Pl) are advised. 

- sites with fine-textured soils are vulnerable to 
compaction under wet conditions; restrict traffic to 
winter operations or dry soil conditions. 

- sites within this unit with silty soils are susceptible 
to frost-heaving; bare root stock will likely resist 
frost-heaving better than plug stock. 

- sites within this unit with thick organic horizons 
and/or shallow (<  30 cm) effective rooting depth have 
increased windthrow hazard; block layouts must 
have wind-firm boundaries, or a wide buffer of 
standing timber must be left around such sites. 

- spruce weevil constitutes a moderate hazard south of 
Weedon Lake and east of Great Beaver Lake; 
consider modifying brush treatments in 
localized areas with > 5% current attack. 

- tomentosus root rot may cause moderate to severe 
damage in mature spruce dominated stands. 

- mountain pine beetle may cause mortality in large 
diameter lodgepole pine stands of age class > 7. 

- black army cutworm can cause severe defoliation on 
south facing slopes which have been slashburned. 
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Sxw - Horsetail: Fluvial phase 

Lonicera involucrata 

Cornus stolonifera 

Equisetum arvense 

VEGETATION 

Tree Layer: 40% cover 
hybrid white spruce, [black cottonwood, lodgepole pine, 
subalpine fir] 

Shrub Layer: 35% cover 
Lonicera involucrata (black twinberry) 
Cornus stolonifera (red-osier dogwood) 
Rosa acicularis (prickly rose) 
Viburnum edule (highbush-cranberry) 
Ribes lacustre (black gooseberry) 1 Ribes triste (red swamp currant) 
hybrid white spruce 

1 Herb Layer: 60% cover 
Equisetum pratense (meadow horsetail) 
Equisetum arvense (common horsetail) 
Rubus pubescens (trailing raspberry) 
Galium triflorum (sweet-scented bedstraw) 
Cornus canadensis (bunchberry) 
Mitella nuda (common mitrewort) 
Linnaea borealis (twinflower) 
Osmorhiza chilensis (mountain sweet-cicely) 

Moss Layer: 55% cover 
Ptilium crista-castrensis (knight's plume) 
Mnium spp. (leafy mosses) 
Pleurozium schreberi (red-stemmed feathermoss) 
Hylocomium splendens (step moss) 
Rhytidiadelphus triquetrus (electrified cat's-tail moss) 

SOIL AND SITE 

Moisture Regime: 6 (hg) 
Nutrient Regime: C-D (m-r) 
Aspect: flat or northerly 

* Slope Gradient (%): 0-8 
* Slope Position: usually level 
* Parent Material: usually fluvial, rarely sloping 

morainal 

1-65, usually 10 
Soil Texture: medium to coarse 
Humus Thickness (cm): 
Coarse Fragments (%): 0-80 

* Seepage Water: usually present at depths 
greater than 30 cm. 

DISTRIBUTION: common but small in area, and 
generally associated with edges of 
waterways 
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Sxw - Horsetail: Fluvial phase (SBSmk1/09a) 

INTERPRETATIONS 

Site limitations: - very difficult sites to manage; serious consideration 
should be given to managing these sites as 
wildlife corridors. 

- sites with saturated soils are poorly aerated, which 
slows root development; plant seedlings on 
naturally or artificially raised microsites. 

Silviculture system: 

Site preparation: 

- see Section 5.1 

- see Section 5.2 
- creating an excessive number of mounds (eg., 

>300/ha) should be avoided, especially on sites within 
this unit with a water table < 30 cm from the surface. 

Species choice: 

Vegetation potential: 

Reforestation: 

- Sx ,  [Pl, Bl] 

- high (black twinberry, fireweed, bluejoint) 

- advance regeneration should be preserved. 
- supplement advance regeneration by planting sturdy 

stock in groups, using available raised microsites. 
- young Bl regeneration (< 3 m tall) may be susceptible 

to heavy browsing by moose. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost-resistant species 
(eg., Pl) are advised. 

- sites with thick organic horizons (> 10 cm) have 
extreme windthrow hazard; block layouts must 
have windfirm boundaries, or a wide buffer of 
standing timber must be left around such sites. 

- water table will likely rise above the ground surface 
in the spring, causing seedling mortality. 

- these units represent important wildlife habitat, so 
discuss prescription with fish and wildlife personnel. 

- this unit is critical to the control of runoff stream 
flow. 

- spruce weevil constitutes a moderate hazard south of 
Weedon Lake and east of Great Beaver Lake; 
consider modifying brush treatments in 
localized areas with > 5% current attack. 

- tomentosus root rot may cause moderate to severe 
problems in mature spruce-dominated stands. 

- Warren's root collar weevil can cause mortality in 
young stands, especially where duff layers are thick. 

- black army cutworm can cause severe defoliation on 
south-facing slopes that have been slashburned. 

197 



Sxw - Horsetail: Organic phase 

Lonicera involucrata 

Equisetum arvense 

Sphagnum capillaceum 

VEGETATION 

Tree Layer: 35% cover 
hybrid white spruce, [black spruce] 

Shrub Layer: 35% cover 
Lonicera involucrata (black twinberry) 
Ribes lacustre (black gooseberry) 
Rosa acicularis (prickly rose) 
Alnus tenuifolia (mountain alder) 
Cornus stolonifera (red-osier dogwood) 
Viburnum edule (highbush-cranberry) 
subalpine fir 

Herb Layer: 70% cover 
Equisetum arvense (common horsetail) 
Equisetum sylvaticum (wood horsetail) 
Cornus canadensis (bunchberry) 
Gymnocarpium dryopteris (oak fern) 
Mitella nuda (common mitrewort) 
Streptopus amplexifolius (clasping twistedstalk) 
Linnaea borealis (twinflower) 
Orthilia secunda (one-sided wintergreen) 
Galium triflorum (sweet-scented bedstraw) 
Cinna latifolia (nodding wood-reed) 
Rubus pubescens (trailing raspberry) 

Moss Layer: 95% cover 
Hylocomium splendens (step moss) 
Rhytidiadelphus triquetrus (electrified cat’s-tail moss) 
Ptilium crista-castrensis (knight’s plume) 
Mnium spp. (leafy mosses) 
Sphagnum capillaceum (common red sphagnum) 

SOIL AND SITE 

Moisture Regime: 6-7 (hg-Shd) 
Nutrient Regime: C-D (m-r) 

* Slope Gradient (%): 0-4 
* Slope Position: level 

Parent Material: organic, morainal, and 
lacustrine 
organic in rooting zone 

always present within 50 cm 

* Soil Texture: 

* Water Table: 
Coarse Fragments (%): usually zero 

DISTRIBUTION: uncommon and small, usually adjacent 
to bogs 
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Sxw - Horsetail: Organic phase (SBSmk1/09b) 

INTERPRETATIONS 

Site limitations: - site and soil conditions of this unit result in marginal 
forest productivity; serious consideration should 
be given to excluding logging from this unit. 

- sites with saturated soils are poorly aerated, which 
slows root development; plant seedlings on 
naturally or artificially raised microsites. 

- sites with thick organic horizons (> 10 cm) have 
reduced spring soil temperatures, slowing root 
development; reduce organic horizon thickness 
during site preparation. 

Silviculture system: 

Site preparation: 

- see Section 5.1 

- see Section 5.2 
- creating an excessive number of mounds (eg., 

>300/ha) should be avoided, especially on sites within 
this unit with a water table < 30 cm from the surface. 

Species choice: 

Vegetation potential: 

Reforestation: 

- Sx, [Pl, Bl] 

- high (black twinberry, fireweed, bluejoint) 

- advance regenerations should be preserved. 
- supplement advance regeneration by planting sturdy 

stock in groups, using available raised microsites. 
- young Bl regeneration (<  3 m tall) may be susceptible 

to heavy browsing by moose. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost-resistant species 
(eg., Pl) are advised. 

- sites within this unit have extreme windthrow 
hazard; block layouts must have windfirm 
boundaries, or a wide buffer of  standing timber 
must be left around such sites. 

- water table will likely rise above the ground surface 
in the spring, causing seedling mortality. 

- these units represent important wildlife habitat, so 
discuss prescription with fish and wildlife personnel. 

- spruce weevil constitutes a moderate hazard south of 
Weedon Lake and east of Great Beaver Lake; 
consider modifying brush treatments in 
localized areas with > 5% current attack. 

- tomentosus root rot may cause moderate to severe 
problems in mature spruce-dominated stands. 

- black army cutworm can cause severe defoliation on 
south-facing slopes that have been slashburned. 
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Sb - Scrub birch - Sedge 

Ledum groenlandicum 

Carex spp. 

Sphagnum capillaceum 

VEGETATION 

Tree Layer: 10% cover 
black spruce 

Shrub Layer: 50% cover 
Ledum groenlandicum (Labrador tea) 
Betula glandulosa (scrub birch) 
Salix spp. (willows) 
Alnus tenuifolia (mountain alder) 
Lonicera involucrata (black twinberry) 
black spruce 

Carex spp. (sedges) 
Equisetum arvense (common horsetail) 
Equisetum fluviatile (swamp horsetail) 
Calamagrostis canadensis (bluejoint) 
Oxycoccus oxycoccos (bog cranberry) 
Pyrola asarifolia (pink wintergreen) 
Orthilia secunda (one-sided wintergreen) 
Platanthera dilatata (white bog-orchid) 
Potentilla palustris (marsh cinquefoil) 
Gaultheria hispidula (creeping-snowberry) 
Cinna latifolia (nodding wood-reed) 

Sphagnum spp. (sphagnums) 
Pleurozium schreberi (red-stemmed feathermoss) 
Hylocomium splendens (step moss) 
Ptilium crista-castrensis (knight’s plume) 
Aulacomnium palustre (glow moss) 
Tomenthypnum nitens 
Mnium spp. (leafy mosses) 

Herb Layer: 80% cover 

Moss Layer: 75% cover 

(golden fuzzy fen moss) 

SOIL AND SITE 

Moisture Regime: 7 (shd) 
Nutrient Regime : B-D (p-r) 

* Slope Gradient (%): 0 
* Slope Position: 
* Parent Material: organic 

Soil Texture: organic 
* Water Table: 

level or depression 

within 50 cm. of surface 

DISTRIBUTION: common, but small in size and 
associated with organic soils 
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Sb - Scrub birch - Sedge (SBSmk1/10) 

INTERPRETATIONS 

Site limitations: - site and soil conditions of this unit result in marginal 
forest productivity; serious consideration should 
be given to excluding logging from this unit. 

Silviculture system: - avoid logging 
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4.7 Moist Cold Sub-Boreal Pine - Spruce 18 

Location 
The SBPSmc occurs in the western portions of the guide area, generally at 
elevations between 900 and 1200 m. In the guide area, it is bordered by the 
SBSmc3 to the east and SBSdk to the north (Figure 1). 

Elevation range 
850 - 1300 m 

Climate 
The climate, due to its position on a high plateau on the lee side of the Coast 
Mountains, is relatively dry and cold. The SBPSmc has the driest climate of 
the biogeoclimatic units described. The summers are dry and short, limiting 
forest productivity in this unit. It has the shortest growing season of any of the 
units described, with the exception of the ESSFmv1. 

Soils, Geology, and Landforms 
Bedrock in this subzone is predominantly volcanic (andesite and basalt) of 
Tertiary age. Parent materials are dominantly morainal, with gravelly loam 
textures. The associated soils are Gray Luvisols, including Brunisolic Gray 
Luvisols. Dystric Brunisols have formed on coarser morainal and glaciofluvial 
materials with gravelly loamy sand and sand textures. 

Distinguishing the SBPSmc from adjoining biogeoclimatic units 
SBSdk has: 
• generally better developed shrub and herb layers, especially on mesic sites; 
• trembling aspen in the canopy; and 
• purple peavine but less kinnikinnick in the herb layer, especially on mesic 

SBSmc3 has: 
• subalpine fir in the canopy; and 
• more trailing raspberry but less kinnikinnick in the herb layer, especially on 

mesic sites. 
ESSFmv1 has: 
• subalpine fir in the canopy; 
• white-flowered rhododendron but no prickly rose in shrub layer; and 
• heart-leaved arnica but no kinnikinnick in the herb layer, especially on 

sites. 

mesic sites. 

Forests 
Recurrent fires have ensured that climax forests are dominated by lodgepole 
pine. Hybrid white spruce occurs on moisture-receiving sites. Black spruce 
occurs in wetlands and also on upland sites on poor soils in combination with 
lodgepole pine. Black cottonwood occurs along streams and rivers, and is often 
associated with hybrid white spruce. Forest productivity is low, being limited 
by the dry, short growing season. 

18 formerly SBSa 
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Wildlife 
Dry pine-dominated sites within this unit with abundant terrestrial lichen 
provide critical winter habitat for woodland caribou Older spruce and pine 
forests provide arboreal lichen that can be important for the caribou, especially 
in winters with high snowfall. Shrub-dominated wetlands below 1000 m 
elevation provide important winter habitat for moose. This wetland habitat also 
supports furbearers such as beaver, muskrat, mink, and otter. Sub-boreal 
coniferous forests are used by moose, mule deer, grizzly bear, black bear, white- 
tailed deer, spruce grouse, and furbearers, such as wolverine, marten and red 
squirrel. 
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Soil Nutrient Regime 
Very Poor Poor Medium Rich Very Rich 

A B C D E 

Very Xeric 0 

Xeric 1 

Subxeric 2 

Submesic 3 

Mesic 4 

Subhygric 5 

Hygric 6 

Subhydric 7 

01 Pl- Feathermoss - Cladina 04 Sxw - Scrub birch - 
02 Pl- Kinnikinnick - Feathermoss 

Cladonia 05 Sxw - Horsetail 
03 SbPl - Feathermoss 06 Sxw - Horsetail - Glow moss 

07 SbSxw - Scrub birch - Sedge 

FIGURE 21. Edatopic grid displaying site units in the SBPSmc subzone. 
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Site Units 02 03 01 04 05 06 07 
Trees 

Pinus contorta 

Picea mariana 
Picea glauca 

Shrubs 
Shepherdia canadensis 

Vaccinium membranaceum 
Ledum groenlandicum 
Lonicera involuctrata 

Salix spp. (glauca, barclayi) 

Arctostaphylos uva-ursi 

Equisetum arvense 
Equisetum sylvaticum 

Carex spp. 
Empetrum nigrum 

Cladina spp. 
Hylocomium splendens 

Mnium spp. 
Aulacomnium palustre 

Tomenthypnum nitens 
Sphagnum spp. 

Herbs and Dwarf Shrubs 

Calamagrostis canadensis 

Mosses and Lichens 

lodgepole pine 
white spruce 
black spruce 

soopolallie 
black huckleberry 
Labrador tea 
black twinberry 
willows 

kinnikinnick 
bluejoint 
common horsetail 
wood horsetail 
sedges 
crowberry 

cladina lichens 
step moss 
leafy moss 
glow moss 
golden fuzzy fen moss 
sphagnums 

FIGURE 22. SBPSmc vegetation table. Prominence class: 



1 a  Black spruce always present; poor tree productivity; Ledum 
groenlandicum (p.40) 19, Empetrum nigrum (p.79), or Betula glandulosa 
(p. 39) present. 

2a Canopy of stunted black spruce; on wet organic soils; moss layer 
dominated by Sphagnum spp. (p.312). 

SPBSmc07 

Lodgepole pine - black spruce or white spruce - black spruce canopy; 
on mineral soil; moss layer dominated by feathermosses. 

3a 

2b 

Canopy dominated by white spruce or lodgepole pine; generally 
on imperfectly drained soils adjacent to wetlands; Aulacomnium 
palustre (p.311) present. 

SBPSmc/04 

Canopy dominated by lodgepole pine; generally on moderately 
well drained soils on upland sites; Aulacomnium palustre 
absent. 

SBPSmc/03 

Black spruce generally absent or low cover; moderately productive forests; 
Ledum groenlandicum, Empetrum nigrum, and Betula glandulosa 
generally absent. 

4a 

3b 

1b 

Canopy dominated by white spruce; seepage water often present; 
Equisetum spp. (p.280) present; minor lichen cover if present. 

5a Shrub layer moderately developed; on a variety of parent 
materials but usually thick organic layers present; Mnium spp. 
(p.307) present. 

SBPSmc/06 

Shrub layer sparse; generally on fluvial terraces with variable 
humus layer depth; Mnium spp. generally absent. 

5b 

SBPSmc/05 

4b Canopy dominated by lodgepole pine; seepage water absent; 
Equisetum spp. absent; lichens common. 

19 Page numbers refer to the publication Plants of Northern British Columbia (MacKinnon 
et al. 1992). 
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6a Canopy generally pure lodgepole pine; sparse shrub layer; herb 
layer sparse and dominated by Arctostaphylos uva-ursi (p.82); 
moss layer dominated by lichens; generally on coarse-textured 
glaciofluvial soils. 

SBPSmc/02 

Canopy pure lodgepole pine or mixed lodgepole pine and white 
spruce; herb layer better developed and dominated by other 
species; moss layer comprised of feathermosses and lichens; on 
medium- to coarse-textured morainal and glaciofluvial soils. 

6b 

SBPSmc/01 
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Pl - Feathermoss - Cladina 

Shepherdia canadensis 

Arctostaphylos uva-ursi 

VEGETATION 

Tree Layer: 35% cover 
lodgepole pine, white spruce 

Shrub Layer: 20% cover 
Shepherdia canadensis (soopolallie) 
[Rosa acicularis (prickly rose)] 
[Spiraea betulifolia: (birch-leaved spirea)] 
[Juniperus communis (common juniper)] 
white spruce 
[lodgepole pine] 

Cornus canadensis (bunchberry) 
Arctostaphylos uva-ursi (kinnikinnick) 
Linnaea borealis (twinflower) 
Vaccinium caespitosum (dwarf blueberry) 
[Epilobium angustifolium (fireweed)] 
[Calamagrostis canadensis (bluejoint)] 

Herb Layer: 20% cover 

Moss Layer: 75% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Peltigera spp. (peltigera lichens) 
Cladina spp. (cladina lichens) 
[Hylocomium splendens (step moss)] 
[Ptilium crista-castrensis (knight’s plume)] 
[Dicranum spp. (dicranum mosses)] 

SOIL AND SITE 

Moisture Regime: 3-5 (sm-shg) 
Nutrient Regime: B-C (p-m) 

Slope Position: variable 
Parent Material: morainal or glaciofluvial 
Soil Texture: variable 
Coarse Fragments (%): not available 

Slope Gradient (%): 0-65 

DISTRIBUTION: very common, widespread, and often 
large 

Pleurozium schreberi 

208 



Pl- Feathermoss - Cladina (SBPSmc/01) 

INTERPRETATIONS 

Site limitations: - sites within this unit with thick organic horizons 
(> 10 cm) have reduced spring soil temperatures, 
which slows root development; reduce organic 
horizon thickness during site preparation. 

Silviculture system: - see Section 5.1 
- minimize or align large slash accumulations when 

logging to help meet site preparation objectives. 

Site preparation: - light scarification for seedbed preparation or summer 
logging with no site preparation. 

Species choice: - Pl (Sb, Sx) 

Vegetation potential: - low 

Reforestation: - attempt to regenerate naturally if potential exists. 
- if natural regeneration is not feasible, plant Pl stock 

- Sx and Sb are generally not as productive as Pl. 
without site preparation. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost-resistant species 
(eg., Pl) is advised. 

- sites within this unit with shallow and/or coarse 
textured soils are vulnerable to nutrient deficiency if  
forest floors are reduced; site preparation methods 
that reduce forest floor thickness, such as 
slashburning or brushblading, must be avoided. 

- full tree harvesting will lead to nutrient depletion 
and seriously reduce cones; woody debris and cones 
should be distributed across these sites (ie., lop 
and scatter) 

- high windthrow hazard if effective rooting depth < 30 

- sites with terrestrial lichen cover are valuable for 
caribou winter habitat, so prescription should be 
discussed with wildlife personnel. 

cm. 
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Pl- Kinnikinnick - Cladonia 

Shepherdia canadensis 

Arctostaphylos uva-ursi 

VEGETATION 

Tree Layer: 20% cover 
lodgepole pine 

Shrub Layer: 40% cover 
Shepherdia canadensis (soopolallie) 
Spiraea betulifolia (birch-leaved spirea) 
lodgepole pine 

Herb Layer: 20% cover 
Arctostaphylos uva-ursi (kinnikinnick) 
Vaccinium caespitosum (dwarf blueberry) 
[Oryzopsis spp. (ricegrasses)] 

Moss layer: 95% cover 
Cladina spp. (cladina lichens) 
Cladonia spp. (cladonia lichens) 
Peltigera spp. (peltigera lichens) 
Stereocaulon spp. (coral lichens) 
[Pleurozium schreberi (red-stemmed feathermoss)] 

SOIL AND SITE 

Moisture Regime: 1-2 (x-sx) 
Nutrient Regime: A-B (vp-p) 
Slope Gradient (%): 0-44 

* Slope Position: upper - crest 

veneers 
moderately coarse - coarse 

Parent Material: glaciofluvial, or colluvial 

Coarse Fragments (%): not available 
* Soil Texture: 

DISTRIBUTION: common, but localized on eskers and 
other glaciofluvial landforms 

Cladonia spp. 
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Pl - Kinnikinnick - Cladonia (SBPSmc/02) 

INTERPRETATIONS 

Site limitations: - site and soil conditions of this unit result in marginal 
forest productivity and sites have high value as 
caribou winter habitat; serious consideration 
should be given to excluding logging from this 
unit. 

- sites within this unit with high coarse fragment 
content (> 70%) will have significantly reduced soil 
moisture retention and will be extremely difficult to 
plant; attempt to regenerate naturally by 
retaining Pl cones. 

Silviculture system: 

Site preparation: 

- see Section 5.1 

- no site preparation 

Species choice: - Pl, (SX, Sb) 

Vegetation potential: - low 

Reforestation: - attempt to regenerate naturally if potential exists. 
- i f  natural regeneration is not feasible, plant Pl 

- Sx and Sb are significantly less productive than Pl on 
without site preparation. 

these sites. 

Concerns: - full tree harvesting will lead to nutrient depletion 
and seriously reduce cones; woody debris and cones 
should be distributed across these sites (i.e. lop 
and scatter). 
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SbPl - Feathermoss 

Ledum groenlandicum 

Empetrum nigrum 

Pleurozium schreberi 

VEGETATION 

Tree Layer: 50% cover 
lodgepole pine, black spruce 

Shrub Layer: 25% cover 
Ledum groenlandicum (Labrador tea) 
Vaccinium membranaceum (black huckleberry) 
[Lonicera involucrata (black twinberry)] 
[Rosa acicularis (prickly rose)] 
black spruce 

Herb Layer: 20% cover 
Empetrum nigrum (crowberry) 
Petasites frigidus 
var. palmatus (palmate coltsfoot) 
Cornus canadensis (bunchberry) 
Linnaea borealis (twinflower) 
[Lycopodium annotinum (stiff clubmoss)] 

Moss Layer: 85% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Ptilium crista-castrensis (knight’s plume) 
Hylocomium splendens (step moss) 
Peltigera spp. (peltigera lichens) 
[Cladina spp. (cladina lichens)] 

SOIL AND SITE 

Moisture Regime: 3-4 (sm-m) 
Nutrient Regime: A-B (vp-p) 
Slope Gradient (%): 0-20 

* Slope Position: 
* Aspect: generally northerly 

mid or level 

Parent Material: morainal blankets with 
glaciofluvial deposits 
medium - moderately coarse * Soil Texture: 

Coarse fragments (%): not available 

DISTRIBUTION: scattered; most common on cool, 
northerly aspects 
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SbPl  -  Feathermoss (SBPSmc/03) 

INTERPRETATIONS 

Site limitations: - compact soil layers and/or low aeration porosity 
associated with fine-textured soils will reduce rooting 
depth and decrease productivity over a rotation; 
regenerate naturally whenever possible. 

- soils are saturated in the spring, but may experience 
drought in summer, both resulting in poor root 
development; the poor productivity resulting from 
these limitations should dictate a limited 
intensive silvicultural investment. 

- sites within this unit with thick organic horizons (> 
10 cm) have reduced spring soil temperatures, 
slowing root development; reduce organic horizon 
thickness during site preparation. 

Silviculture system: - see Section 5.1 
- minimize or align large slash accumulations when 

logging to help meet site preparation objectives and 
reduce fire hazard. 

Site preparation: - see Section 5.2 

Species choice: - Pl, (SX, Sb) 

Vegetation potential: - low 

Reforestation: - Sx and Sb are significantly less productive than Pl. 
- attempt to regenerate naturally if potential exists. 
- if natural regeneration is not feasible, plant Pl. 

- full tree harvesting will lead to nutrient depletion 
and seriously reduce cones; woody debris and cones 
should be distributed across these sites (i.e. lop 
and scatter). 

- sites within this unit with fine-textured soils are 
vulnerable to compaction under wet conditions; 
restrict traffic to winter operations or dry soil 
conditions. 

- possible windthrow hazard if effective rooting depth 
is < 30 cm. 

Concerns: 
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Betula glandulosa 

Calamagrostis 
canadensis 

Sxw - Scrub birch - Feathermoss 

VEGETATION 

Tree Layer: 50% cover 
lodgepole pine, white spruce, [black spruce] 

Shrub Layer: 25% cover 
Betula glandulosa (scrub birch) 
[Rosa acicularis (prickly rose)] 
[Ledum groenlandicum (Labrador tea)] 

white spruce 
[lodgepole pine] 
[black spruce] 

[Salix spp. (willows)] 

Herb Layer: 20% cover 
Calamagrostis canadensis (bluejoint) 
Linnaea borealis (twinflower) 
Cornus camdensis (bunchberry) 
Empetrum nigrum (crowberry) 

Moss Layer: 75% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Aulacomnium palustre (glow moss) 
Peltigera spp. (peltigera lichens) 
Cladina spp. (cladina lichens) 
Hylocomium splendens (step moss) 

SOIL AND SITE 

Moisture Regime: 5-6 (shg-hg) 
Nutrient Regime: A-B (vp-p) 
Slope Gradient (%): 2-4 

* Slope Position: lower and toe 
Parent Material: morainal 
Soil Texture: variable 
Coarse Fragments (%): not available 

* Seepage Water: often present 

DISTRIBUTION: common, but generally localized as 
imperfectly drained fringes around 
wetlands 

Aulacomnium palustre 
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Sxw - Scrub birch - Feathermoss (SBPSmc/04) 

INTERPRETATIONS 

Site limitations: - site and soil conditions of this unit result in marginal 
forest productivity; serious consideration should 
be given to exclude logging from this unit. 

- sites within this unit with saturated soils are poorly 
aerated, which slows root development; plant 
seedlings on naturally or artificially raised 
microsites. 

(> 10 cm) have reduced spring soil temperatures, 
slowing root development; reduce organic horizon 
thickness during site preparation. 

- sites within this unit with thick organic horizons 

Silviculture system: - see Section 5.1 
- minimize or align large slash accumulations when 

logging to help meet site preparation objectives and 
reduce fire hazard. 

Site preparation: - light scarification for seed bed preparation, light burn 
or disk trench (plant on berm). 

Species choice: - Pl, Sb, SX 

Vegetation potential: - low 

Reforestation: - do not accept advance Bl regeneration. 
- attempt to regenerate naturally if potential exists. 
- if natural regeneration is not feasible, plant Pl stock. 

- sites within this unit with high water tables, 
combined with thick organic horizons (>  10 cm), 
increase the windthrow hazard; block layouts must 
have wind-firm boundaries, or a wide buffer of 
standing timber must be left around such sites. 

- s i te  condi t ions  m a y  l ead  to  f r o s t  damage  o f  
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost-resistant species 
(eg., Pl) are advised. 

- sites within this unit with fine-textured soils are 
vulnerable to compaction under wet conditions; 
restrict traffic to winter operations or dry soil 
conditions. 

- water table may rise after logging, making the site 
non-productive and increasing rotation age of the 
stand. 

- Warren’s root collar weevil can cause mortality in 
young stands, especially where duff layers are thick. 

Concerns: 
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Sxw - Horsetail 

Lonicera involucrata 

Calamagrostis 
canadensis 

Equisetum arvense 

VEGETATION 

Tree Layer: 55% cover 
white spruce, lodgepole pine 

Shrub Layer: 25% cover 
Lonicera involucrata (black twinberry) 
Rosa acicularis (prickly rose) 
[Viburnum edule (highbush-cranberry)] 
[Alnus tenuifolia (mountain alder)] 
[Ribes lacustre (black gooseberry)] 
white spruce 

Herb Layer: 40% cover 
Calamagrostis canadensis (bluejoint) 
Cornus canadensis (bunchberry) 
Equisetum arvense (common horsetail) 
Linnaea borealis (twinflower) 
Epilobium angustifolium (fireweed) 
Fragaria virginiana (wild strawberry) 
[Mitella nuda (common mitrewort)] 
[Petasites frigidus 
var. palmatus (palmate coltsfoot)] 

Moss Layer: 65% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Ptilium crista-castrensis (knight’s plume) 
Hylocomium splendens (step moss) 
Peltigera spp. (peltigera lichens) 
[Timmia austriaca (false-polytrichum)] 

SOIL AND SITE 

Moisture Regime: 5-6 (shg-hg) 

Slope Gradient (%): 2-14 
Nutrient Regime: C-E (m-vr) 

lower - toe 
usually fluvial, occasionally 
lacustrine or glaciofluvial 

* Slope Position: 
* Parent Material. 

Soil Texture: variable 
Coarse Fragments (%): not available 

* Seepage Water: often present 

DISTRIBUTION: restricted to lower and toe slopes 
adjacent to streams and rivers 
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Sxw - Horsetail (SBPSmc/05) 

INTERPRETATIONS 

Site limitations: - sites within this unit with saturated soils are poorly 
aerated, which slows root development; plant 
seedlings on naturally or artificially raised 
microsites. 

- see Section 5.1 

- see Section 5.2 
-creating an excessive number of mounds (eg., 

>300/ha) should be avoided, especially on sites within 
this unit with a water table < 30 cm from the surface. 

Silviculture system: 

Site preparation: 

Species choice: - Sx, [Pl] 

Vegetation potential: 

Reforestation: 

- high (black twinberry, fireweed, bluejoint) 

- advance regeneration should be preserved. 
- supplement advance regeneration by planting sturdy 

stock in groups on available raised microsites. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost resistant species 
(eg., Pl) are advised. 

- sites within this unit with fine-textured soils are 
vulnerable to compaction under wet conditions; 
restrict traffic to winter operations or dry soil 
conditions. 

- sites within this unit with thick organic horizons (> 
10 cm) have an extreme windthrow hazard; block 
layouts must have wind-firm boundaries, or a 
wide buffer of standing timber must be left 
around such sites. 

- these units may represent important wildlife and fish 
habitat so prescription should be discussed with 
wildlife personnel. 

- sites within this unit with silty soils are susceptible 
to frost-heaving; bare root stock will likely resist 
frost-heaving better than plug stock. 

- water table will likely rise above the ground surface 
in the spring causing seedling mortality. 

- Warren’s root collar weevil can cause mortality in 
young stands, especially where duff layers are thick. 
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Sxw - Horsetail - Glowmoss 

Lonicera involucrata 

Equisetum arvense 

Aulacomnium palustre 

VEGETATION 

Tree Layer: 35% cover 
white spruce 

Shrub Layer: 35% cover 
Lonicera involucrata (black twinberry) 
Ribes lacustre (black gooseberry) 
Ribes hudsonianum (northern black currant) 
[Alnus tenuifolia (mountain alder)] 
[Rosa acicularis (prickly rose)] 
white spruce 

Herb Layer: 70% cover 
Equisetum arvense (common horsetail) 
Equisetum sylvaticum (wood horsetail) 
Calamagrostis canadensis (bluejoint) 
Carex spp. (sedges) 
Mitella nuda (common mitrewort) 
Cornus canadensis (bunchberry) 
Linnaea borealis (twinflower) 
[Rubus pubescens (trailing raspberry)] 
[Petasites frigidus 
var. palmatus (palmate coltsfoot)] 
[Gymnocarpium dryopteris (oak fern)] 

Moss Layer: 75% cover 
Hylocomium splendens (step moss) 
Mnium spp. (leafy mosses) 
Aulacomnium palustre (glowmoss) 
Pleurozium schreberi (red-stemmed feathermoss) 
[Sphagnum spp. (sphagnums)] 
[Brachythecium spp. (brachythecium mosses)] 

SOIL AND SITE 

Moisture Regime: 6-7 (hg-shd) 
Nutrient Regime: C-E (m-vr) 

* Slope Gradient (%): 2-10 
* Slope Position: level and depressions 

Parent Material: morainal, fluvial, and 
organic blankets 

* Soil Texture: organic 
Coarse Fragments (%): not available 

* Seepage Water: always present 

DISTRIBUTION: uncommon, and generally small 
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Sxw - Horsetail - Glowmoss (SBPSmc/06) 

INTERPRETATIONS 

Site limitations: - site and soil conditions of this unit result in marginal 
forest productivity; serious consideration should 
be given to excluding logging from this unit. 

- sites within this unit with saturated soils are poorly 
aerated, which slows root development; plant 
seedlings o n  naturally or artificially raised 
microsites. 

- see Section 5.1 

- see Section 5.2 

Silviculture system: 

Site preparation: 

Species choice: - Sx, [Pl] 

Vegetation potential: 

Reforestation: 

- high (black twinberry, fireweed, bluejoint) 

- advance regeneration should be preserved. 
- supplement advance regeneration by planting sturdy 

stock in groups on available raised microsites. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost-resistant species 
(eg., Pl) is advised. 

(> 10 cm) have an extreme windthrow hazard; block 
layouts must have windfirm boundaries, or a 
wide buffer of standing timber must be left  
around such sites. 

- these units may represent important wildlife habitat, 
so prescription should be discussed with wildlife 
personnel. 

- water table will likely rise above the ground surface 
in the spring, causing seedling mortality. 

- sites within this unit with thick organic horizons 
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SbSxw - Scrub birch - Sedge 

Ledum groenlandicum 

Kalmia microphylla 

VEGETATION 

Tree Layer: 20% cover 
black spruce 

Shrub Layer: 70% cover 
Ledum groenlandicum (Labrador tea) 
Betula glandulosa (scrub birch) 

black spruce 
[Salix spp. (willows)] 

Herb Layer 25% cover 
Empetrum nigrum (crowberry) 
Kalmia microphylla (bog-laurel) 
Oxycoccus oxycoccos (bog cranberry) 
Carex aquatilis (water sedge) 
Gaultheria hispidula (creeping-snowberry) 

Sphagnum spp. (sphagnums) 
Aulocomnium palustre (glow moss) 
Cladina spp. (cladina lichens) 
Tomenthypnum nitens 

Moss Layer: 100% cover 

(golden fuzzy fen moss) 

SOIL AND SITE 

Moisture Regime: 7 (shd) 
Nutrient Regime: A-B (vp-p) 

* Slope Gradient (%): 0 
* Slope Position: 

Parent Material: organic 
* Soil Texture: organic 

Coarse Fragments (%): 0 

level and depressional 

DISTRIBUTION: scattered throughout the landscape, but 
never covering extensive areas 

Sphagnum spp. 

220 



SbSxw - Scrub birch - Sedge (SBPSmc/07) 

INTERPRETATIONS 

Site limitations: - site and soil conditions of this unit result in marginal 
forest productivity; serious consideration should 
be given to excluding logging from this unit. 

Silviculture system: - avoid logging 
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4.8 Nechako Moist Very Cold Engelmann Spruce - Subalpine Fir 20 

Location 
The ESSFmv1 occurs primarily in the western portion of the guide area at 
higher elevations. It extends from Stuart Lake in the north to the Naglico Hills 
in the south. It occurs above either the SBSmc3 or SBSmc2. 

Elevation range 
1150 - 1550 m 

Climate 
The ESSFmv1, being situated at high elevation above a relatively high, cold 
plateau, is the coldest unit in the guide area. It is intermediate in precipitation, 
with a high proportion of this falling as snow. 

Soils, Geology, and Landforms 
The upland areas in which this subzone occurs are underlain by more erosion- 
resistant intrusive and volcanic rocks of predominantly Mesozoic age. Soils 
consist mostly of Humo-Ferric Podzols, reflecting more intense weathering 
under the moister conditions at high elevation. Parent materials are 
predominantly morainal, with textures ranging from gravelly sandy loam to 
gravelly loam. 

Distinguishing the ESSFmv1 from adjoining biogeoclimatic units 
SBSmc3 has: 
• more prickly rose, but less white-flowered rhododendron in the shrub layer; 

• trailing raspberry, but less five-leaved bramble in the herb layer on mesic 

SBSmc2 has: 
• more prickly rose, but less white-flowered rhododendron in the shrub layer; 

and 
• oak fern and devil’s club on wetter sites. 

Forests 
Climax forests are dominated by hybrid white spruce and subalpine fir. 
Lodgepole pine dominates on drier sites. Black spruce occurs in wetlands and 
also on upland sites on poor soils in combination with lodgepole pine. Black 
cottonwood occurs along streams and rivers and is often associated with hybrid 
white spruce. 

Wildlife 
Willow and scrub birch subalpine is used until late fall by moose. Pine - fir 
stands with arboreal lichen are sometimes used during the winter by caribou. 
Coniferous forests are used by moose, grizzly bear, wolverine, marten, red 
squirrel, blue grouse, and spruce grouse. 

and 

and wetter sites 

20 formerly ESSFv 
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Soil Nutrient Regime 

Very Poor Poor Medium Rich Very Rich 

A B C D E 

Very Xeric 0 

Xeric 1 

Subxeric 2 

Submesic 3 

Mesic 4 

Subhygric 5 

Hygric 6 

Subhydric 7 

01 Bl - Rhododendron - 

02 Pl - Huckleberry - Cladonia 
03 Bl - Huckleberry - 

Feathermoss 

04 Bl - Huckleberry - 

05 Bl - Horsetail - Glow moss 
Feathermoss Gooseberry 

FIGURE 23. Edatopic grid displaying site units in the ESSFmv1 variant. 
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Site Units 02 03 01 04 05 

Trees 
Pinus contorta 

Abies lasiocarpa 
Picea engelmannii 

Vaccinium membranaceum 
Rhododendron albiflorum 

Ribes lacustre 
Lonicera involucrata 

Linnaea borealis 
Lycopodium a n notonu m 

Rubus pedatus 
Aster ciliolatus 

Veratrum viride 
Tiarella spp. 

Equisetum arvense 

Cladina spp. 
Pelligera aphthosa 

Shrubs 

Herbs and Dwarf Shrubs 

Lichens 

FIGURE 24. ESSFmv1 vegetation table. 

lodgepole pine 
subalpine fir 
Engelmann spruce 

black huckleberry 
white-flowered rhododendron 
black gooseberry 
black twinberry 

twinflower 
stiff clubmoss 
five-leaved bramble 
fringed aster 
Indian hellebore 
foamflowers 
common horsetail 

cladina lichens 
freckled lichen 

Prominence class: 



l a  Water table or evidence of a periodic water table (mottles) generally 
within 50 cm of the ground surface; Lonicera involucrata (p. 48) 21 and 
Aster ciliolatus (p. 117) present. 

2a Water table present within 50 cm of ground surface; often thick 
organic layers (> 25 cm); Equisetum spp. (p. 280) abundant. 

ESSFmv1/05 

Water table generally not present within 50 cm of ground surface; 
organic layer rarely > 25 cm; Equisetum spp. low cover (<  5%) or 
absent. 

ESSFmv1/04 

2b 

l b  Water table or evidence of periodic water table generally not present; 
Lonicera involucrata and Aster ciliolatus very low cover ( <  1%) or absent. 

3a Canopy dominated by lodgepole pine; on coarse-textured soils or 
shallow soils over bedrock Cladina spp. (p. 334) present and 
generally abundant (> 5% cover). 

ESSFmv1/02 

3b Canopy dominated by lodgepole pine, Engelmann spruce, or 
subalpine fir; soils variable; Cladina spp. low cover (< 5%) or absent. 

4a Generally found in upper slope positions; Rubus pedatus (p. 92) 
very low cover (< 1%) or absent. 

ESSFmv1/03 

Slope position mid to upper; Rubus pedatus generally present. 

ESSFmv1/01 

4b 

21 Page numbers refer to the publication Plants of Northern British Columbia (MacKinnon 
et al. 1992). 
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Rhododendron 
albiflorum 

Rubus pedatus 

Bl - Rhododendron - Feathermoss 

VEGETATION 

Tree Layer: 35% cover 
subalpine fir, Engelmann spruce, (lodgepole pine) 

Shrub Layer: 35% cover 
Vaccinium membranaceum (black huckleberry) 
Rhododendron albiflorum (white-flowered rhododendron) 
Alnus crispa ssp. sinuata 
subalpine fir 

Orthilia secunda (one-sided wintergreen) 
Linnaea borealis (twinflower) 
Cornus canadensis (bunchberry) 
Lycopodium annotinum (stiff clubmoss) 
Rubus pedatus (five-leaved bramble) 
Arnica cordifolia (heart-leaved  arnica) 

(Sitka alder) 

Herb Layer: 20% cover 

Moss Layer: 95% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Ptilium crista-castrensis (knight’s plume) 
Peltigera aphthosa (freckle lichen) 
Dicranum scoparium (broom moss) 

SOIL AND SITE 

Moisture Regime: 4 (m) 
Nutrient Regime: B-D (p-r) 
Slope Gradient (%): 20 (5-65) 

* Slope Position: 
Parent Material: morainal 
Soil Texture: 
Coarse Fragments (%): 

generally mid to upper 

variable but often medium 
42 (25 - 85) 

DISTRIBUTION: very common, widespread, and often large 

Ptilium crista-castrensis 
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Bl - Rhododendron - Feathermoss (ESSFmv1/01) 

INTERPRETATIONS 

Site limitations: - sites within this unit with thick organic horizons (> 
10 cm) have reduced spring soil temperatures, 
slowing root development; reduce organic horizon 
thickness during site preparation. 

Silviculture system: - see Section 5.1 
- log on firm snowpack if considering use of advance 

regeneration. 
- if using a partial cutting system, patches of mineral 

soil should be exposed to promote natural spruce 
regeneration. 

- minimize or align large slash accumulations when 
logging to help meet site preparation objectives and 
reduce fire hazard. 

Site preparation: 

Species choice: 

Vegetation potential: 

- see Section 5.2 

- Bl, Se, [Pl] 

- moderate to high (white-flowered rhododendron, 
fireweed) 

Reforestation: - try to preserve advance regeneration if it is abundant 
and likely to release and form an acceptable stand. 

- advance Bl regeneration should only be accepted if it 
is likely to reach management objective before it is 
150 years old. 

- use of advance Se and Bl regeneration that can be 
protected by the snowpack should be considered if it 
is abundant and well distributed. 

- plant in summer with stock which has already set 
bud. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost resistant species 
(eg., Pl) are advised: 

- heavy snowpack may cause stem deformity, especially 
on steep slopes. 

- i f  heavy equipment is used in summer, during or 
after partial cutting, every attempt should be made to 
avoid disturbing roots of standing trees. 
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Pl - Huckleberry - Cladonia 

Spiraea betulifolia 

Juniper communis 

Pleurozium schreberi 

VEGETATION 

Tree Layer: 25% cover 
lodgepole pine 

Shrub Layer: 20% cover 
Vaccinium membranaceum (black huckleberry) 
Spiraea betulifolia (birch-leaved spirea) 
Alnus crispa ssp. sinuata 
Juniperus communis (common juniper) 
lodgepole pine 
subalpine fir 

(Sitka alder) 

Herb Layer: 15% cover 
Linnaea borealis (twinflower) 
Arnica cordifolia (heart-leaved arnica) 
Orthilia secunda (one-sided wintergreen) 
Calamagrostis canadensis (bluejoint) 
Vaccinium caespitosum (dwarf blueberry) 

Moss Layer: 85% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Peltigera aphthosa (freckle lichen) 
Polytrichum juniperinum (juniper haircap moss) 
Cladina arbuscula 
Stereocaulon tomentosum (woolly coral lichen) 

SOIL AND SITE 

Moisture Regime: 1-2 (x-sx) 
Nutrient Regime: A-B (vp-p) 
Slope Gradient (%): 15 (5-25) 

* Slope Position: upper or crest 
* Parent Material: glaciofluvial or morainal 

veneer over rock 
* Soil Texture: generally coarse 

Coarse Fragments (%): 30 (15-50) 

DISTRIBUTION: uncommon, and small in size 
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Pl - Huckleberry - Cladonia (ESSFmv1/02) 

INTERPRETATIONS 

Site limitations: - site and soil conditions of this unit result in marginal 
forest productivity; serious consideration should 
be given to excluding logging from this unit. 

- sites within this unit with high coarse fragment 
content (> 70%) will have significantly reduced soil 
moisture retention and will be extremely difficult to 
plant; attempt to regenerate naturally by 
retaining Pl cones or retain advance 
regeneration. 

- see Section 5.1 
- minimize or align large slash accumulations when 

logging to help meet site preparation objectives and 
reduce fire hazard. 

Silviculture system: 

Site preparation: - light scarification for seedbed preparation or summer 
logging with no site preparation 

Species choice: - Pl, (Bl) 

Vegetation potential: - low 

Reforestation: - attempt to regenerate naturally if potential exists. 
- if natural regeneration is not feasible, plant Pl. 

- heavy snowpack may cause stem deformity, especially 
on steep slopes. 

- full tree harvesting will lead to nutrient depletion 
and seriously reduce cones; woody debris and cones 
should be distributed across these sites (i.e. lop 
and scatter). 

Concerns: 
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Vaccinium 
membranaceum 

Cornus canadensis 

Peltigera aphthosa 

Bl- Huckleberry - Feathermoss 

VEGETATION 

Tree Layer: 35% cover 
lodgepole pine, [Engelmann spruce, subalpine fir] 

Shrub Layer: 30% cover 
Vaccinium membranaceum (black huckleberry) 
Rhododendron albiflorum (white-flowered rhododendron) 
subalpine fir 

Cornus canadensis (bunchberry) 
Orthilia secunda (one-sided wintergreen) 
Linnaea borealis (twinflower) 
Arnica cordifolia (heart-leaved arnica) 
Epilobium angustifolium (fireweed) 
Lycopodium annotinum (stiff clubmoss) 

Herb Layer: 15% cover 

Moss Layer: 95% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Ptilium crista-castrensis (knight’s plume) 
Peltigera aphthosa (freckle lichen) 
Polytrichum juniperinum (juniper haircap moss) 
Hylocomium splendens (step moss) 

SOIL AND SITE 

Moisture Regime: 3 (sm) 
Nutrient Regime: B-C (p-m) 
Slope Gradient (%): 21 (0 - 50) 

* Slope Position: 
* Parent Material: 

* Soil texture: 

upper - (mid) or level 
morainal veneer over rock or 
glaciofluvial 
coarse - medium 
30 (12 - 47) Coarse Fragments (%): 

DISTRIBUTION: common, and widespread 

230 



Bl - Huckleberry - Feathermoss (ESSFmv1/03) 

INTERPRETATIONS 

Site limitations: - sites within this unit with high coarse fragment 
content (>  70%) will have significantly reduced soil 
moisture retention and will be extremely difficult to 
plant; attempt to regenerate naturally by 
retaining Pl cones or retain advance 
regeneration. 

- see Section 5.1 
- minimize or align large slash accumulations when 

logging to help meet site preparation objectives and 
reduce fire hazard. 

Silviculture system: 

Site preparation: - drag scarify; mix humus with mineral or light 
broadcast burn. 

Species choice: 

Vegetation potential: - low 

Reforestation: 

- Bl, Se, Pl 

- attempt to regenerate naturally if potential exists. 
- if natural regeneration is not feasible, plant mixtures 

of Pl, Se, and Bl. 

Concerns: - sites within this unit with shallow and/or coarse- 
textured soils are vulnerable to nutrient deficiency if 
forest floors are reduced; site preparation methods 
that reduce forest floor thickness, such as 
slashburning or brushblading, must be avoided. 

- full tree harvesting will lead to nutrient depletion 
and seriously reduce cones; woody debris and cones 
should be distributed across these sites (i.e. lop 
and scatter). 
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Bl- Huckleberry - Gooseberry 

Ribes lacustre 

Aster ciliolatus 

5 mm 

Pyrola asarifolia 

VEGETATION 

Tree Layer: 40% cover 
Engelmann spruce, lodgepole pine, [subalpine fir] 

Shrub Layer: 25% cover 
Vaccinium membranaceum (black huckleberry) 
Ribes lacustre (black gooseberry) 
Lonicera involucrata (black twinberry) 
Sorbus scopulina (western mountain-ash) 
subalpine fir 

Herb Layer: 25% cover 
Linnaea borealis (twinflower) 
Aster ciliolatus (fringed aster) 
Amica cordifolia (heart-leaved arnica) 
Pyrola asarifolia (rosy wintergreen) 
Orthilia secunda (one-sided wintergreen) 
Petasites frigidus 
var. palmatus (palmate coltsfoot) 
Osmorhiza chilensis (mountain sweet-cicely) 
Pyrola chlorantha (green wintergreen) 
Rubus pedatus (five-leaved bramble) 
Veratrum viride (Indian hellebore) 
Cornus canadensis (bunchberry) 
Tiarella trifoliata (three-leaved foamflower) 

Moss Layer: 95% cover 
Pleurozium schreberi (red-stemmed feathermoss) 
Ptilium crista-castrensis (knight’s plume) 
Dicranum fuscescens (curly heron’s-bill moss) 
Peltigera aphthosa (freckle lichen) 

SOIL AND SITE 

Moisture Regime: 5-6 (shg-hg) 
Nutrient Regime: C-D (m-r) 

* Slope Gradient (%): 12 (0-15) 
* Slope Position: 

* Soil Texture: 

mid - toe or depression 

medium - fine 
Parent Material: morainal or glaciofluvial 

Coarse Fragments (%): 40 (25-65) 

DISTRIBUTION: common, but generally not large 
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Bl - Huckleberry - Gooseberry (ESSFmv1/04) 

INTERPRETATIONS 

Site limitations: - sites within this unit with thick organic horizons (> 
10 cm) have reduced spring soil temperatures, 
slowing root development; reduce organic horizon 
thickness during site preparation. 

Silviculture system: - see Section 5.1 
- log on firm snowpack if considering use of advance 

regeneration. 
- if using a partial cutting system, patches of mineral 

soil should be exposed to promote natural spruce 
regeneration. 

- minimize or align large slash accumulations when 
logging to help meet site preparation objectives and 
reduce fire hazard. 

Site preparation: 

Species choice: 

Vegetation potential: 

- see Section 5.2 

- Bl, Se, [Pl] 

- moderate to high (white-flowered rhododendron, 
fireweed) 

Reforestation: - try to preserve advance regeneration if it is abundant 
and likely to release and form an acceptable stand. 

- advance Bl regeneration should only be accepted if it 
is likely to reach management objective before it is 
150 years old. 

- use of advance Se and Bl regeneration that can be 
protected by the snowpack should be considered if it 
is abundant and well distributed. 

- plant in summer with stock which has already set 
bud. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost-resistant species 
(eg., Pl) are advised. 

- sites within this unit with fine-textured soils are 
vulnerable to compaction under wet conditions; 
restrict traffic to winter operations or dry soil 
conditions. 

- heavy snowpack may cause stem deformity, especially 
on steep slopes. 

- if heavy equipment is used in summer, during or 
after partial cutting, every attempt should be made to 
avoid disturbing roots of standing trees. 
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Bl - Horsetail - Glow moss 

Lonicera involucrata 

Equisetum arvense 

VEGETATION 

Tree Layer: 30% cover 
Engelmann spruce 

Shrub Layer: 35% cover 
Lonicera involucrata (black twinberry) 
Ribes lacustre (black gooseberry) 

subalpine fir 
Salix spp. (willows) 

Herb Layer: 90% cover 
Equisetum arvense (common horsetail) 
Aster ciliolatus (fringed aster) 
Tiarella trifoilata (three-leaved  foamflower) 
Rubus pedatus (five-leaved bramble) 
Calamagrostis canadensis (bluejoint) 
Mitella nuda (common mitrewort) 
Valeriana sitchensis (Sitka valerian) 
Senecio triangularis (arrow-leaved  groundsel) 

Moss Layer: 95% cover 
Aulacomnium palustre (glow moss) 

Hylocomium splendens (step moss) 
Pleurozium schreberi (red-stemmed feathermoss) 

Drepanocladus fluvitans ( ___ ) 

SOIL AND SITE 

Moisture Regime: 6-7 (hg-shd) 
Nutrient Regime: C-D (m-r) 

* Slope Gradient (%): 2 
* Slope Position: level or depression 

Parent Material: organic or fluvial 
Soil Texture: variable 
Coarse Fragments (%): 15 

* Seepage Water: generally present 

DISTRIBUTION: uncommon, and small in size; associated 
with areas of poor soil moisture drainage 

Aulacomnium palustre 
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Bl - Horsetail - Glow moss (ESSFmv1/05) 

INTERPRETATIONS 

Site limitations: - sites within this unit with saturated soils are poorly 
aerated, which slows root development; plant 
seedlings on naturally or artificially raised 
microsites. 

(> 10 cm) have reduced spring soil temperatures, 
slowing root development; reduce organic horizon 
thickness during site preparation. 

- very difficult sites to manage; serious consideration 
should be given to managing these sites as 
wildlife corridors. 

- sites within this unit with thick organic horizons 

Silviculture system: 

Site preparation: 

- see Section 5.1 

- see Section 5.2 
- creating an excessive number of mounds (eg., 

>300/ha) should be avoided, especially on sites within 
this unit with a water table < 30 cm from the surface. 

Species choice: 

Vegetation potential: 

Reforestation: 

- Se, Bl, [Pl] 

- high (black twinberry, fireweed, bluejoint) 

- plant large planting stock on raised microsites. 
- plant stock in groups, using available raised 

microsites, rather than evenly across the site. 
- young Bl regeneration (<  3 m tall) may be susceptible 

to heavy browsing by moose. 
- plant in summer with stock that has already set bud. 

Concerns: - site conditions may lead to frost damage of 
regeneration, especially in any naturally occurring or 
artificially created depression; leaving a partial 
canopy and/or choosing a frost-resistant species 
(eg., Pl) are advised. 

- sites within this unit with high water tables, 
combined with thick organic horizons (> 10 cm), 
increase the windthrow hazard; block layouts must 
have windfirm boundaries, or a wide buffer of 
standing timber must be left around such sites. 

- water table will likely rise above the ground surface 
in the spring, causing seedling mortality. 

- these units represent important wildlife habitat, so 
prescription should be discussed with fish and wildlife 
personnel. 

- this unit is critical to the control of runoff stream 
flow. 
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5 INDIRECT AND GENERAL INTERPRETATIONS 

This section contains general interpretations for identification of silvicultural 
systems options (Section 5.1), indirect interpretive keys for site preparation 
(Section 5.2), and important site unit - wildlife habitat relationships (Section 
5.3). 

5.1 Silvicultural Systems Interpretations 

This section is designed to assist the field guide user in the development of 
site- and stand-specific prescriptions for silvicultural systems that are 
compatible with stand management objectives. For the users of this section, a 
sound background knowledge of soils, tree silvics, stand development, and 
harvesting systems is assumed. This section is not intended as a substitute for 
adequate education, field experience, professional supervision, or training. Of 
course, this section should not be considered as a "cookbook" of recommended 
prescriptions. 

The choice and execution of a silvicultural system in any given forest type 
must consider many site-specific and operational factors. The decision must be 
customized to the site type, stand structure, health, and vigour of the stand, 
and often unique combinations of local forest management objectives. For this 
reason, the decision cannot be reduced to simplistic duplication of standard, 
textbook techniques (Weetman et al. 1990). Smith (1986) has pointed out that 
"a rational silvicultural system for a particular stand should fit logically into 
the overall management plan for the forest of which the stand is a part. 
Second, it should represent the best possible amalgam of attempts to satisfy all 
. .. basic forest management objectives." A silvicultural prescription developed 
for any stand should consider and integrate eight basic site-specific objectives 
(adapted from Cole 1985 and Smith 1986): 

• development of stand conditions necessary for meeting stand-level 
integrated resource management goals over the longest possible time; 

• provision for regeneration; 

• enough control over competing vegetation to allow establishment of 
adequate numbers of trees growing at acceptable rates; 

• development or maintenance of stand structures, species compositions, and 
stand conditions that minimize damage from pests, wind, and fire; 

• effective use of growing space, and maintenance or improvement of 
existing stand and site productivity; 

• compatibility with acceptable logging practices, so that future stands can 
be cultured and harvested; 

• efficient use of resources and arrangement of operations; and 

• provision for periodic monitoring and assessment of long-term silvicultural 
performance. 
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5.1.1 

The choice of an appropriate silvicultural system for a stand and site is 
complex and site-specific. The following materials are provided as decision 
aids. Careful examination of site characteristics and the existing stand 
will identify one or several ecologically suitable silvicultural system 
options. The final choice of a silvicultural system from these available 
options must be the best possible compromise of short- and long-term 
silvicultural objectives, technical (harvesting) feasibility, economic criteria, 
visual quality objectives (VQO's), and stand- and landscape-level 
biodiversity goals. 

Steps for choosing an appropriate silvicultural system 

In the preparation of the silviculture prescription for an area, the 
following 7-step procedure should be followed: 

Step 1 

Identify and establish priorities for short-term and long-term stand-level 
and landscape-level management objectives and constraints. Be specific. 
Translate objectives into general stand structure goals. 

Step 2 

Based on aerial photos and a thorough field reconnaissance of the stand 
and site, stratify the area into relatively homogeneous units (see Section 
3.6). This is important, because attempts to combine information from 
markedly different strata will result in errors in interpretation over the 
entire area. 

Step 3 

All site, soil, and vegetation information for the strata should be collected 
as described in Section 3.4 and Section 4 of this field guide. In particular, 
map out blowdown-prone sites with high water tables or root-restricting 
soil layers. 

Step 4 

Collect detailed stand information as described in Section 5.1.2 in 
conjunction, if desired, with standard timber-cruising activities. 

Step 5 

Using the stand structure key (Figure 25) identify the "natural stand 
structure" of the existing stand based on total basal area of the C1 
(overstory) and C2 (intermediate) crown classes, and total stems per 
hectare of the C3 (understory) and C4 (seedling) crown classes. Again 
using the key (Figure 25), identify the "effective stand structure" based 
on acceptable basal area of the C1 (overstory) and C2 (intermediate) crown 
classes, and acceptable stems per hectare of the C3 (understory) and C4 
(seedling) crown classes. 

238 



STEP 1 
Stratify planned cutblock area into relatively 

homogeneous management units. 

STEP 2 
For each management unit, summarize stand information by: 

1) Basal area in C1 and C2 layers 

2) Stems/ha in C3 and C4 layers 

Basal area of C1 layer 
> 80% of total? 

Combined basal area of 
C1+ C2 > 20m 2 /ha? 

Density of 
C3 (understory) 

> 1500 sph? 

Density of 
C3 + C4 layers 

> 3000 sph? 

Legend 
code crown class 

Overstory 

Intermediate 

Understory 

C1 

C2 

C3 

C3 = regeneration > 1.3 m ht. 

C4 = advance regeneration 
<1.3 m ht. 

Basal area = cross-sectional area 
of stems (at 1.3 m ht) in m 2 /ha 

< 7.5 cm dbh 

Density of 
C3 (understory) 

> 1500 sph? 

IRREGULAR 

TWO-STORIED 

Density of 
C3 + C4 layers 

> 3000 sph? 

SINGLE- 
STORIED 

MULTI-STORIED 

NATURAL SHELTERWOOD 

FIGURE 25. Key for identification of stand structure type (modified from 
Weetman et al., 1990). 
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Step 6 

Based on the effective stand structure, use Table 10 to determine 
which silvicultural systems options are potentially suited to the site 
unit, stand structure, species composition of the existing stand, and 
site-specific ecological requirements of the desired tree species. 

Step 7 

Refer to the descriptions of the different silvicultural systems (Section 
5.1.4). Determine which options identified in Step 6 are most likely to 
meet management objectives, constraints, and related stand structure 
goals as stated in Step 1. When the most desirable option is identified, a 
detailed Pre-Harvest Silviculture Prescription (PHSP) for that silvicultural 
system should be prepared in accordance with regional guidelines and 
procedures. If no silvicultural system options meet both the management 
objectives and constraints in the short term, then deferral or rejection of 
current harvesting proposals for the stand should be considered. 

5.1.2 Collection of stand data 

Stands and sites should be stratified into relatively homogeneous strata 
in the field before intensive sampling is started. The following data 
collection procedure has been developed in part from Weetman et al. 
(1990), Prince Rupert Forest Region (1991), and the Silviculture 
Interpretations Working Group (1992). 

To determine potential silvicultural system options for a given 
stratum, detailed information on stand structure, vigour, condition, and 
species composition is required. Therefore, cruise data that is normally 
collected in all areas to be logged in B.C. must be supplemented with 
additional information. Stand information will be collected from fixed- 
radius or prism plots located in representative areas within each 
treatment unit. It is recommended that a minimum of four to five plots be 
systematically established in each stratum being evaluated for possible 
silvicultural system options. The plot size should be large enough to 
contain an average of 20 trees > 7.5 cm dbh. Data to be collected for each 
tree > 7.5 cm dbh include: 

• Diameter 
• Species 
• Crown class, defined as: 

C1 (Overstory) 
C2 (Intermediate) 

= trees occupying top 1/3 of canopy 
= trees > 7.5 cm dbh occupying middle 1/3 of 

• Indicate whether each tree is acceptable or unacceptable as post- 
canopy or possibly lower; 

harvest leave-trees, where: 

Acceptable 
leave-trees = stem free of rots, physical defects or 

= species ecologically suited to site as per 

= live crown ratio > 50% (> 40% for Fd) 

pathological indicators 

regional guidelines 
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Unacceptable 
leave trees 

= live crown ratio < 50% (< 40 % for Fd) 
= stem contains physical defects or 

= species not ecologically suited to site as 
pathological indicators; 

per regional guidelines. 

Approved modifications to the above acceptability criteria may be 
required in specific localities to meet site-specific, non-timber integrated 
resource objectives. 

To collect information on stems less than 7.5 cm dbh, a fixed-radius 
plot of 5.64 m radius (0.01 ha) should be established at the same plot 
centre as for other stand data collections. The following information 
should be recorded: 

• Acceptable stems per hectare (sph) by 

a) species; and 

b) crown class, defined as 

C3 (Understory) 

C4 (Seedling) 

= < 7.5 cm dbh but > 1.3 m height 

= > 0.3 m height but < 1.3 m height 

• Total sph by crown class (C3 and C4) 

Finally, return to Step 5 in Section 5.1.1 to enter stand information 
into Figure 25. Stand data for each sampling strata should be summarized 
by: 

• Acceptable basal area by species, and total basal area for each of the 
C1 and C2 crown classes; and 

• Acceptable sph by species and total sph for each of the C3 and C4 
crown classes. 

Natural stand structure can be identified in Figure 25 using total 
basal area and sph while effective stand structure can be identified in 
Figure 25 using acceptable basal area and acceptable sph. 
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TABLE 10. Potential silvicultural system options based on effective stand structure 

Effective Clearcut Seed-tree Uniform Shelterwood One-cut Shelterwood / Selection / or Uneven- 
Stand Preparatory Cut Overstory Removal aged 
Structure 

~ ~~~~~~ ~~ 

Single- Acceptable if compatible Fd only. Requires at least Fd, Sx, Bl, Hw, Cw. Light At least 1 preparatory or Difficult. At least 2-3 light 
storied with management 10-75 sph 1 of acceptable removal, leave at least 50% seed cut and successful stand entries needed to 

objectives and site-specific dominant or co-dominant of original basal area. regeneration required create desired multi-storied 
ecological requirements of trees. Seedbed disturbance Seedbed disturbance before overstory removal. structure. At least 20-25 
desired species. Clearcut required. required for Fd and Sx. m 2 /ha and 50% of basal 
Pl-major types with no Fd area must be retained. 
component. Sanitation cutting likely. 

Natural Acceptable if compatible Fd only. Requires at least Not required if understory Ideal if advance At least 2 light to moderate 
Shelterwood with management 10-75 sph of acceptable can be protected and is regeneration can be stand entries needed to 

objectives and site-specific dominant or co-dominant acceptable species, density, protected during harvest create desired stand 
ecological requirements of trees. Seedbed disturbance and quality. See and is of acceptable structure. At least 20-25 
desired species. required. Shelterwood Overstory species, density, and m 2 /ha and 50% of basal 

Removal. quality. area must be retained. 
Sanitation cutting. 

Two-storied Acceptable if compatible Fd only. Requires at least Fd, Sx, Bl, Hw, Cw. Release C2 (intermediate) 1 or more stand entries 
with management 10-75 sph of acceptable Harvest intermediate layer layer if adequate stocking needed to stimulate new 
objectives and site-specific dominant or co-dominant and weaker co-dominant and quality. Basal area regeneration and create 
ecological requirements of trees. Seedbed disturbance trees. Light removal, leave stocking targets may be desired stand structure. 
desired species. required. at least 50% of original appropriate. As above for natural 

basal area. Seedbed shelterwoods. 
disturbance required for Fd 
and Sx. 



TABLE 10. (Continued) 

Effective Clearcut Seed-tree Uniform Shelterwood One-cut Shelterwood / Selection / or Uneven- 
Stand Preparatory Cut Overstory Removal aged 
Structure 

Multi-storied Acceptable if compatible Fd only. Requires at least Fd, Sx, Bl, Hw, and Cw. Release either C2 or Ideal initial structure. Cuts 
with management 10-75 sph of acceptable Not necessary if understory C3/C4 layer if either must maintain and enhance 
objectives and site-specific dominant or co-dominant can be protected and is of crown class has adequate existing structure, quality, 
ecological requirements of trees. Seedbed disturbance acceptable species, density, stocking and quality. composition, and stocking. 
desired species. required. and quality. Selection Advance growth must be 20-25 m 2 /ha and 50% of 

systems may be more protected. Selection basal area must be 
appropriate. systems also appropriate. retained. 

Irregular Acceptable if compatible Fd only. Requires at least If sufficient stocking of As above for multi-storied At least 1 stand entry 
with management 10-75 sph of acceptable dominant and co-dominant stands. needed to attain target 
objectives and site-specific dominant or co-dominant layer. Harvest stand structure and 
ecological requirements of trees. Seedbed disturbance intermediates. Selection stocking. In previously 
desired species. required. systems or overstory high-graded stands, an 

removal may be more 
appropriate. 

extended cutting cycle may 
be necessary to allow basal 
area stocking to recover to 
optimum levels of 20 m 2 /ha 
or more. Sanitation cutting 
likely. 

1 Stems per hectare 



TABLE 11. Comparison of objectives of silvicultural system prescriptions 

Silvicultural Goals of Prescription 

Method Eventual Gap Width Establishment Release of Sanitation Quality Residual Maintain 
Approximated Stand Form Created of New Advance Removal of Increment Basal Area Specified 

Produced Regeneration Regeneration Unacceptable on Large Objective Q-value, 
< 12.5 cm dbh Trees Stems > 12.5 Max dbh 

cm dbh 

Balanced Uneven-aged <1/2 H 1 max. Yes Yes Yes Yes Yes Yes 
Single-tree Selection 

Small-group Selection Uneven-aged 2 H max. Yes Yes Yes, within Yes R 2 R 
groups 

Selection with 
Reserves 

Uniform Shelterwood Even-aged <l/2 H max. Yes (Possible) Yes Yes Desirable -- 3 

S helterwood openings 

One-cut (Natural) Even-aged to Minimal Fill-planting of Yes Yes 

Overstory Removal 

Shelterwood with 
Reserves 

Uneven-aged Similar to above selection options, but with long-term retention of appropriate stand components through one or more 
cutting cycles for biodiversity and integrated resource management objectives. 

Group or Strip Even-aged 2Hmax.  Yes (Possible) Yes, within R R 

Shelterwood or Multi-aged gaps 

Two-aged Similar to above shelterwood options, but with long-term retention of appropriate stand components through one or 
more rotations for biodiversity and integrated-resource management objectives. 



TABLE 11. (Continued) 

Silvicultural Goals of Prescription 

Method Eventual Gap Width Establishment Release of Sanitation Quality Residual Maintain 
Approximated Stand Form Created of New Advance Removal of Increment Basal Area Specified 

< 12.5 cm dbh Trees Stems > 12.5 Max dbh 
Produced Regeneration Regeneration Unacceptable on Large Objective Q-value 

cm dbh 

Uniform Seed-tree Even-aged 50 m max. Yes (Possible) Yes 
suggested 

Seed Block Even-aged 100 m max. Yes (Possible) Yes, within 
suggested cut area 

Seed-tree with Similar to above seed-tree options but with long-term retention of appropriate stand components through one or more 
Reserves rotations for biodiversity and integrated resource management objectives. 

Clearcut Even-aged Variable, Planted or (Minor) Yes 

Clearcut with Reserves Even-aged 

Even-aged 
with veterans 

> 100m natural 

Similar to clearcut option but with long-term retention of appropriate stand components through one or more rotations 
for biodiversity and integrated resource management objectives. with veterans 

1 H = Canopy height 
2 

3 

R = Regulation of cut by percentage of total stand area harvested per stand entry. For group selection, < 33% of the stand area is harvested per stand entry. For group 
or strip shelterwood, > 33% of the stand area is harvested per stand entry. 

- - = Minimal concern or not applicable 



TABLE 12. Comparison of residual stand structures retained after initial partial cutting stand entry 

Crown Classes Retained (1st Cut) 

Reproduction Method Eventual Stand Gap Width C1 C2 C3 C4 
Approximated Form Produced Created Overstory Intermediate Understory Seedling 

Balanced Single-tree Uneven-aged <l/2 H 1 max. P 2 P P P 

Small-group Selection Uneven-aged 2 H max. P P P c3 

Selection 

Selection with Reserves Uneven-aged Similar to above options, but with planned long-term retention of appropriate stand components 
through one or more cutting cycles for biodiversity and integrated resource management objectives. 

Uniform Shelterwood Even-aged < l/2 H P T T T 

Group or Strip Even-aged 2 H max. (Cut and leave patches are spatially separated) 
Shelterwood 

One-cut (Natural) Shelterwood / Even-aged Minimal T T (P) C 
Overstory Removal 

Shelterwood with Reserves Two-aged Similar to above options, but with planned long-term retention of appropriate stand components 
through one or more rotations for biodiversity and integrated-resource management objectives. 



TABLE 12. (Continued) 

Crown Classes Retained (1st Cut) 

Reproduction Method Eventual Stand Gap Width C1 C2 C3 C4 
Approximated Form Produced Created Overstory Intermediate Understory Seedling 

Uniform Seed-tree Even-aged 50 m max. P T T T 
suggested 

suggested 

Similar to above options but with long-term retention of appropriate stand component through one 
or more rotations for biodiversity and integrated resource management objectives. 

Seed Block Even-aged 100 m max. (Cut and leave areas are spatially separated) 

Seed-tree or Seed Block with 
Reserves 

Even-aged with 
veterans 

Clearcut Even-aged > 100 m T T T T 

Clearcut with Reserves Even-aged with 
veterans 

Similar to above options but with planned long-term retention of appropriate stand component for 
biodiversity and integrated resource management objectives. 

1 H = Canopy height 
2 P = Partial Retention (25-75%) 
3 

4 T = Total Removal (0% retention) 
C = Complete Retention (76-100%) 



5.1.3 General terminology 

Definitions of some key terms are essential for an understanding of 
silvicultural systems. A reproduction method is defined as any procedure 
(intentional or otherwise) that leads to the establishment of vigorous 
regeneration and growth of a new stand of trees (Smith 1986; Daniel et al. 
1979). Reproduction methods can include the partial or complete removal 
of the old stand, establishment of the new one, and any treatments 
applied to create and maintain its early growth. Reproduction methods are 
broadly categorized by the pattern of cutting and the type of stand 
created. These include even-aged methods (clearcutting, seed-tree, or 
shelterwood) or uneven-aged (selection) methods (Smith 1986). The term 
"silvicultural system" is more comprehensive, however, and includes a 
planned program of silvicultural treatment throughout the life of a forest 
stand. This can include one or a series of reproduction cuttings, and any 
intermediate cuttings or other stand treatments. Tables 11 and 12 are 
useful comparisons of silviculture systems. 

Stand structure is defined, for the purposes of these interpretations, 
as the vertical arrangement and stocking of trees within individual crown 
classes (canopy layers) in a stand. Stand structure types are described in 
Figure 25 and include single-storied, natural shelterwood, two-storied, 
multi-storied, and generally poorly stocked irregular stands. Natural stand 
structure (as referred to in Section 5.1.1, Step 5) describes the structure 
of an existing stand irrespective of any management interpretations. 
Effective stand structure (as referred to in Section 5.1.1, Step 5) is an 
interpretation of the natural stand structure. Determination of effective 
stand structure (Figure 25) focuses only on trees within the stand that 
meet physical acceptability criteria for given management objectives (see 
Section 5.1.2). Effective stand structure may or may not be equivalent to 
the natural stand structure. It will depend on the unique distribution of 
acceptable and unacceptable trees within an individual stand. Therefore, 
identification of silvicultural system options for a given stand, site, and 
management objective is based on effective stand structure and not the 
existing natural stand structure. 

Partial cutting is a generic term that includes certain even-aged and 
uneven-aged reproduction methods. These methods involve the partial or 
complete post-harvest retention of specific crown classes or species from 
the original stand (seed-tree, shelterwood, and selection). The term 
"partial cutting" is widely used to refer to both present and historical 
harvesting methods that are not clearcutting (DeLong 1991). It should be 
stressed that a partial cutting method is not a reproduction method if it 
does not result in an adequately regenerated and stocked site. Like any 
reproduction method, a successful partial cutting treatment is only one 
element of a larger silvicultural system. For example, a partial cut 
designed to develop an uneven-aged stand is selection cutting only if 
subsequent operations are consistent with the original objective and result 
in the eventual development of the desired multi-layered stand. 

It must also be stressed that the term selective logging should not be 
used in, or associated with, partial cutting prescriptions of any kind. 
Selective logging has no legitimate silvicultural or biological meaning. To 
professional foresters and many others, this term is associated with 
uncontrolled logging practices in the past that high-graded many stands 
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of their most valuable and highest-quality growing stock (Weetman et al. 
1990; Jull (in prep.) 1992). 

5.1.4 Descriptions of reproduction methods 

The ultimate distinction between reproduction methods is the form of 
forest produced. The size, shape, and position of the areas cut over, as well 
as the proportion of the timber removed, determine the arrangement of 
age classes within the stand. In a managed forest, each reproduction 
method is the chief factor governing forest form and, when systematically 
applied, produces a characteristic stand structure (Smith 1986). 

The fundamental objective of all reproduction methods is the 
regeneration and perpetuation of a forest stand. Reproduction methods 
that use timber harvesting normally have wood production as one of their 
important objectives. Stands may also be managed partially or exclusively 
for the provision of other non-timber resources. These include habitat for 
many wildlife and wild plant species, landscape diversity, protection of 
water quality, scenic values, recreation, and spiritual values. Forests 
managed only for wood production do not necessarily contain 
characteristics that support other uses. Where it is decided that specified 
non-timber forest values should be integrated with conventional timber 
management, determinations must be made whether integrated 
management objectives can be best achieved at the stand or landscape 
level. It is not always practical, and may not be possible, to manage for all 
forest values within single stands. Similarly, it is unlikely that one 
silvicultural system, applied everywhere across the landscape, will achieve 
the diversity of forest values that is often desired. 

Where specific combinations of forest resource values are to be 
integrated in the management of a single stand, the specific stand 
characteristics and components important to each resource value (eg., 
large dominant trees of a certain species, understory cover, or coarse 
woody debris) must be identified in the prescription. For example, cavity- 
nesting birds such as woodpeckers may require a certain number of large 
rotten trees to be maintained in the stand, or some ungulates may require 
winter range areas that have stands containing large arboreal lichen- 
bearing trees and snags. In many cases, specified stand characteristics can 
be incorporated within certain conventional silvicultural systems with, 
perhaps, long-term retention of certain live or dead trees for several 
rotations or cutting cycles. Specialized prescriptions in sensitive areas 
should be developed in consultation with appropriate agencies and 
organizations. 

The success or failure of any silvicultural prescription should be 
evaluated by regular stand monitoring and by comparison to similar 
prescriptions carried out on similar site types located nearby. Long-term 
assessment carried out in this way will provide the feedback necessary to 
incorporate long-term results into future prescriptions. 

5.1.4.1 Clearcutting methods 

Background: The clearcutting method, like the seed-tree and 
shelterwood method, is a form of even-aged stand management. 
Clearcutting methods involve the complete removal of the entire stand 
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