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Revised mapping of biogeoclimatic units has resulted in several new
subzones/variants being recognized. These units are not described herein. It
is hoped that provisional site unit descriptions will be available by the fall of
 with provincially correlated site units available for the more significant
units in the following years. Current biogeoclimatic mapping is available at
the B.C. Ministry of Forests website at http://www.for.gov.bc.ca/research/
becmaps/becmaps.htm. Please contact the Research Ecologist, Southern
Interior Region, Kamloops, for further details and available materials. The
newly recognized units and their general location and previous classification
follow.
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ESSFdm – southeastern portion of Kootenay Lake and western portion
of Cranbrook districts – formerly ESSFwm primarily
ESSFdm – western Invermere and Golden TSAs – formerly ESSFwm
primarily
ESSFwc – southern Selkirks (Nelson and Bonnington ranges) –
formerly ESSFwc
ESSFwc – southern Selkirks (Nelson and Bonnington ranges) –
formerly ESSFwc
ESSFwcu – lower portion of parkland above ESSFwc
ESSFwcu – found above ESSFwc – formerly lower portion of parkland
above ESSFwc
ESSFdku – lower portion of parkland above ESSFdk
ESSFwmu – lower portion of parkland above ESSFwm
ESSFdmu – found above ESSFdm, formerly ESSFwmp primarily
ESSFdmu – found above ESSFdm, formerly ESSFwmp primarily
ICHdm - southeastern portion of Kootenay Lake and wherever ICHmw
was mapped in Cranbrook District – formerly ICHmw
IDFdma – south of Bull River to Caithness Creek, along base of Rocky
Mountains in Cranbrook Forest District – formerly IDFdm

This guide was produced before the development of the B.C. Forest
Practices Code (fpc). Therefore, reference to previous legislation and
requirements is superseded by the fpc. Readers are advised to reference the
most current version of the fpc documents at the B.C. Ministry of Forests
website at <http://www.gov.bc.ca/for/>.
References to the “Silviculture Prescription Data Collection handbook”
by Mitchell et al.  should be updated to the new Land Management
Handbook , which serves as a “best management practices” guide for preharvest data collection and prescription considerations. The new citation is:

 update – 

Curran, M., I. Davis, and B. Mitchell. . Silviculture prescription data
collection field handbook: interpretive guide for data collection, site
stratification, and sensitivity evaluation for silviculture prescriptions.
B.C. Min. For., Victoria, B.C. Land Manage. Handb. No. . Includes
forms fsa and b.
http://www.for.gov.bc.ca/hfd/pubs/docs/lmh/lmh47.htm
Reference to the Nelson “Armillaria treatment guidelines” or “Standard
Operating Procedures, Armillaria,” should now refer to those by Norris et al.
, or new materials that may follow in the future. The present citation is:
Norris, D., J. McLaughlin, and M. Curran. . Armillaria root disease
management guidelines for the Nelson Forest Region. B.C. Min. For.,
Nelson Forest Region, Nelson, B.C. Resource Manage. Tech. Rep. TR-.
http://www.for.gov.bc.ca/nelson/research/reports/index.htm
Regarding growth-limiting factors and the consideration of site preparation options, the “Fire Effects Expert System” computer model (Curran et al.
) was superseded by the syteprep expert system, which is currently
being updated for both the Nelson and Kamloops regions in collaboration
with Suzanne Simard, Research Silviculturist, in Kamloops. Interested parties
may contact either Suzanne, or Mike Curran, Research Pedologist, in Nelson.
If users wish a different texture key, they may consider the one in Land
Management Handbook  (Curran et al. , citation above), which
includes fine sandy loam, an important distinction for various soil disturbance hazard keys referred to in the fpc.
Appendix  has been removed as it is out of date. It has been superseded
by the Establishment to Free Growing guidebook. Version .. (Nelson
Forest Region. . For. Practices Br., B.C. Min. For., Victoria, B.C.,
Forest Practices Code of British Columbia guidebook.)
http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/guidetoc.htm
For copies of this guidebook, contact:
Government Publications
PO Box  Stn. Prov. Govt.
Victoria, BC v8w 9v7
Telephone: --- (outside Victoria)
() - (within Victoria)
Fax: () -
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ICHxw

Subzone Summary
Very Dry Warm Interior Cedar - Hemlock Subzone
Location: The ICHxw is present from mid slope to valley floors in the Pend
d’Oreille Valley and on western and southern exposures and valley floors from
Boswell to Kitchener (east of Creston). This subzone has limited Occurrence in
British Columbia and occurs more extensively in northeast Washington and
northern Idaho.
Elevation range: 450 to 1100 m
Climate26: The ICHxw is located in the Moist Climatic Region; very hot, dry
summers and very mild winters with very light snowfall. The ICHxw has less
precipitation, warmer summers, and more growing degree days than the ICHdw.
Soils dry out for long to insignificant time periods in late summer. Snowpacks are
very shallow and of very short duration, but the soils generally do not freeze
because of the mild climate. Moisture is one of the major limitations to tree
growth.
Soils, geology, and landforms: Common rock types in the Selkirk mountains of
the ICHxw include quartzite, argillite, limestone, phyllite, granite, and syenite.
Rock types in the Purcell mountain areas of the subzone include quartzite,
argillite, siltstone, granodiorite, and quartz diorite. Glaciofluvial soils with sandy
to silty textures occur on lower and level slope positions. Morainal soils with
loamy, sandy, or clayey textures cover lower to upper slope positions. Some
morainal soils are calcareous. Steep, upper slope positions have colluvial soils
with sandy rubbly textures. Loess cappings with silty textures are common in this
subzone.
Zonal vegetation: Climax zonal sites are characterized by closed canopy stands
of Fd and Py, with sporadic regeneration of Cw, Hw, and Bg. Common snowberry,
ocean-spray, mock-orange, saskatoon, hazelnut, and baldhip rose are common
shrubs. Fairybells and twinflower are the dominant herbs.
Drier sites of the ICHxw have open stands of Fd, Py, and Pl with redstem
ceanothus, tall Oregon-grape, birch-leaved spirea, saskatoon, common snowberry,
bluebunch wheatgrass, yarrow, pinegrass, and western fescue.
Wetter sites of the ICHxw have forested stands of Lw, Cw, Hw, Fd, Pw, and Bg
with falsebox, devil’s club, western yew, queen’s cup, one-leaved foamflower,
prince’s pine, and twinflower.
Distinguishing the ICHxw from adjacent subzones/variants
In the ICHdw - more Cw and black huckleberry
most sites have: - less common snowberry, ocean-spray, ninebark, and
mock-orange
dry sites have: - less bluebunch wheatgrass
wet sites have: - more five-leaved bramble and oak fern
Forest characteristics: The ICHxw has very few climax stands due to frequent
wildfires. Douglas-fir is the dominant tree species; Py and Lw are also common;
Cw, Bg, and rarely, Hw are found on mesic or wetter sites; Pl and Pw are less
common seral species.
Wildlife habitat: Fire and the abandonment of farm fields, has resulted in extensive
shrub fields and mixed Fd/Py stands. This environment supports a wide diversity of
birds. Maintaining the natural diversity is important to these species. The ICHxw is
very important winter habitat for ungulates, especially white-tailed deer and elk. The
valley floor wetlands at Creston are very important habitat for birds and other
aquatic species. The only known B.C. population of the Coeur d'Alene salamander is
found near Kuskanook.
25

26

Because of a lack of data, no vegetation or environment tables, site series flowchart,
or management interpretation tables are provided. Please refer to the ICHdw
management interpretations and consider the drier climate of the xw.
Values for climatic descriptors given in Appendix 12.
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ICHdw
Subzone Summary

Dry Warm Interior Cedar - Hemlock Subzone
Location: Southern Monashee, Selkirk, and Purcell mountains; restricted to
valley bottoms and lower slopes of the Upper Granby river; Christina Lake; Lower
Arrow Lake, north to Fauquier; Columbia River, Slocan Valley, north to New
Denver; Kootenay Valley, north to Kaslo; Goat River and southern Moyie River
below the ICHmw2.
Elevation range: 450 to 1200 m (south aspect); 450 to 1000 m (north aspect).
Climate27: Moist Climatic Region; very hot, moist summers; very mild winters
with light snowfall. Soils generally dry out for long to insignificant time periods in
late summer. Snowpacks are very shallow to shallow and of short duration but,
combined with the mild climate, result in no signifcant soil freezing, except for
some bladed soils. Major growth-limiting factors include moisture on dry sites and
frost on some depressional sites.
Soils, geology, and landforms: Common rock types in the Selkirk Mountain
area of the ICHdw include granodiorite, quartz diorite, quartzite, siltstone, shale,
argillite, and limestone. In the Purcell Mountain area of this subzone, bedrock
consists of quartzite, argillite, siltstone, granodiorite, and quartz monzonite. In
the Monashee Mountain area of this subzone, bedrock includes monzonite, diorite,
gneiss, schist, argillite, and quartzite. Morainal soils with loamy to silty surface
textures occur on lower to upper slopes. Colluvial soils with loamy or sandy
textures are found on steep, upper slopes. Glaciofluvial soils with sandy or loamy
textures are found in proximity to morainal soils. Loess cappings overlay
glaciofluvial and other soils near Arrow and Kootenay lakes. These materials are
silty textured and a good nutrient source. Fluvial soils with silty, sandy, or loamy
textures occur on lower and level slopes. These soils often have strongly
contrasting textures at depth. Mid to upper slopes often have root-restricting
layers due to cemented soil horizons or shallow to bedrock areas.
Zonal vegetation: Climax zonal sites have stands of Cw and Hw. Mixed seral
stands of Fd, Ep, Lw, and Pw are much more common. Falsebox, Douglas maple,
black huckleberry, and baldhip rose are the most common shrubs. Common herbs
include twinflower, prince’s pine, queen’s cup, and wild sarsaparilla.
Distinguishing the ICHdw from adjoining subzones/variants
- no Hw, Pw, Bg, queen’s cup, falsebox, or black
huckleberry
- more pinegrass, showy aster, and grouseberry
- less Cw or Douglas maple
wet sites have: - no lady fern, oak fern, or devil’s club
In the ICHmk1 - no Hw or Bg
most sites have: - more Bl, Sxw, Pl, showy aster, pinegrass, and
bunchberry
- less Pw
dry sites have: - no ocean-spray
- less Py

In the MSdk
most sites have:

27

Values for climate descriptors given in Appendix 12.

114

In the ICHmw2 most sites have: zonal sites also have: dry sites have: In the ICHxw most sites have:
zonal sites also have: -

no Py or Bg
more Bl and Sxw
moss-dominated rather than shrub-dominated stands
no ocean-spray
less Cw and Hw
ocean-spray, mallow ninebark, mock-orange, pinegrass,
and western fescue

Forest characteristics: Fire origin stands of Fd and Lw are very common.
Many of these stands originated around the turn of the century after fires set by
miners. As a result of these fires and logging, very few climax or old-growth
stands exist. The ICHdw is the most diverse subzone in the province in terms of
tree species. It contains 14 commercial species and some species of rare occurrence
in the Interior, such as cascara and black hawthorn.
Wildlife habitat: The major role of fire in the ICHdw has resulted in scattered
old-growth Py stands. Maintenance of these old-growth habitats is key to wildlife
protection. The extensive seral forests are important winter range for deer, elk
and bighorn sheep and they support a wide diversity of wildlife species.

115

ICHmk1
Variant Summary
Kootenay Moist Cool Interior Cedar -HemlockVariant
Location: Valley bottoms or areas of moderate relief between ICHmw1, ICHmw2, or
ICHdw and subzones of the Dry Climatic Region. The ICHmk1 occurs in the Rocky
Mountains along the Lower Bull, Lower Elk River, Upper Kootenay, Beaverfoot, and
Kickinghorse rivers: in the Rocky Mountain Trench between the Spillimacheen and
Blaeberry rivers; in the southern Purcell Mountains along the St. Mary, Moyie, and
Yahk rivers; and in the southern Monashee Mountains within the Kettle and Granby
River drainages. This variant also occurs in the Kamloops Forest Region.
Elevation range: 800 to 1550 m (south aspect); 750 to 1500 m (north aspect).
Climate28: Moist Climatic Region: warm, wet summers; cool winters with moderate
snowfall. Soils generally dry out for moderate to nonexistent time periods in late
summer. Snowpacks are generally moderate in depth and duration. This prevents
soil freezing to any significant depth, except for bladed soils. Soil temperature is a
major growth limiting factor, along with air temperature, on depressional sites.
Soils, geology, and landforms: Common rock types in the Rocky Mountain area of
the ICHmk1 include limestone, dolomite, calcareous shale, sandstone, argillite, and
quartzite. The Rocky Mountain Trench area of this variant is underlain by recent
sediments intermixed with hills of quartzite, limestone, calcareous phyllite, and
sandstone. In the Purcell Mountain area of this variant, bedrock includes argillite,
phyllite, siltstone, limestone, sandstone, granodiorite, quartz diorite, and schist. Rock
types in the Monashee Mountain area of this variant include granitics, andesite,
argillite, quartzite, sandstone, conglomerate, gneiss, schist, and basalt. Morainal soils
with loamy, silty, or sandy surface textures occur on all slope positions. Glaciofluvial
soils with loamy or sandy textures are found on lower to upper slopes in proximity to
morainal soils. Soils often have a capping of fine silty loess. Fluvial soils with silty,
sandy, or loamy textures occur on lower and level slopes. Steep, upper slopes have
colluvial deposits with loamy or sandy textures. Upper slopes occasionally have rootrestricting layers where bedrock or compact moraine occurs at shallow depths.
Calcareous soils are common in the Rocky Mountain and adjacent Trench areas.
Zonal vegetation: Climax zonal sites have stands of Cw, Sxw, and Bl. Seral stands

of Pl, Fd, and Lw are common. Falsebox, black huckleberry, and Utah honeysuckle

are common shrubs. Common herbs are twinflower, bunchberry, queen’s cup, and
prince’s pine. Red-stemmed feathermoss is very common.

Distinguishing the ICHmk1 from adjacent subzones/variants
In the ESSFwc1 - white-flowered rhododendron and oval-leaved blueberry
most sites have: - no round-leaved violet or roses
- less Fd and Lw
dry sites have: - no pinegrass
wet sites have: - spiny wood fern, Sitka valerian, and cow-parsnip
- no red-osier dogwood
In the ESSFdc1 - grouseberry, mountain arnica, and subalpine daisy
most sites have: - no Fd, Lw, Cw, Douglas maple, saskatoon, tall Oregongrape, or showy aster
- less prince’s pine, thimbleberry, and false Solomon’s-seal
zonal sites also have: - white-flowered rhododendron
dry sites have: - no yarrow
- less soopolallie
wet sites have: - trapper’s tea
- no red-osier dogwood, red raspberry, sweet-scented bedstraw
In the ICHdw - Hw and Bg
most sites have: - more Pw and Py
- less Bl, Sxw, Pl, showy aster, pinegrass, and bunchberry
28

Values for climate descriptors given in Appendix 12.
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In the ICHmw1
most sites have:
In the ICHmw2
most sites have:
dry sites have:
In the MSdm1

most sites have:
zonal sites also have:
dry sites have:
wet sites have:

- Pw, Hw, western yew, oval-leaved blueberry, or cladinas
- Less heart-leaved arnica, pinegrass, and racemose pussytoes
- Pw, Hw, western yew, and oval-leaved blueberry
- less pinegrass, cladinas, and racemose pussytoes
- more heart-leaved arnica and grouseberry
- less Douglas maple
- no Cw
- more round-leaved alumroot
- less racemose pussytoes
- more pink wintergreen

Forest characteristics: The ICHmk1 has been extensively disturbed by wildfires, so climax stands
are rare. Seral stands with Pl are common. These stands have extensive mountain pine beetle history.
Range characteristics: Grazing is common in the lower elevations of this variant Good livestock
management is necessary to minimize the impacts on regeneration.
Wildlife habitat: This subzone is utilized during summer and fall by moose and deer. Pockets of old
growth are important for maintaining insect-feeding, cavity nesting birds such as Williamson's
Sapsucker and Black-backed Woodpecker. These species help to control forest insect pests.
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ICHmw1
~

Variant Summary

Golden Moist Warm Interior Cedar - Hemlock Variant
Location: Mid to lower elevations in the Rocky Mountains from the Kickinghorse
to the Sullivan river, and northern Selkirk Mountains from Parson to Gold River.
Elevation range: 750 to 1550 m (south aspect); 750 to 1500 m (north aspect).
Climate: Moist Climatic Region; no climate data. The ICHmw1 is likely wetter
than the ICHmk1; drier than the ICHwk1; and wanner and drier than ESSFwm.
Soils, geology, and landforms: Limestone and shale are the main bedrock
types in the Rocky Mountain Trench and Selkirk Mountain areas of the ICHmw1.
These rock types, in addition to quartzite, phyllite, sandstone, and conglomerate,
are also found in the Purcell Mountain areas of this variant. Morainal soils with
silty to clayey surface textures occur on all slope positions. Glaciofluvial soils with
silty or sandy surface textures are found on toe slopes. Glaciolacustrine soils with
loamy or clayey textures and fluvial soils with loamy textures occur on level slopes.
Limited areas of colluvial soils with silty to sandy textures occur on the steepest
slopes. Some landforms are covered by a shallow deposit of silty eolian material.
Zonal vegetation: Climax zonal sites have stands of Hw and Cw. Seral stands of
Sxw, Bl, and Fd are common. Hw and Cw occur as subdominants in seral stands.
Common shrubs include falsebox, false azalea, and western yew. A sparse herb
layer includes queen’s cup and bunchberry. Red-stemmed feathermoss and
knight’s plume moss are prevalent.
Distinguishing the ICHmw1 from adjacent subzones/variants
In the ICHwk1 - less Pl, Pw, and Fd
most sites have:
zonal sites also have: - more devil’s club and oak fern
dry sites have: - no common juniper, tall Oregon-grape, baldhip rose,
round-leaved alumroot, pinegrass, or juniper haircap
moss
In the ICHmk1 - no Pw, Hw, western yew, oval-leaved blueberry, or
most sites have:
cladinas
more heart-leaved arnica, pinegrass, and racemose pussytoes
In the ESSFwm - more false azalea
most sites have: - less Fd, Pw, Cw, Hw, Douglas maple, paper birch,
saskatoon, red-osier dogwood, tall Oregon-grape,
western yew, baldhip rose, highbush-cranberry,
soopolallie, birch-leaved spirea, prince’s pine, wild
sarsaparilla, Hooker’s fairybells, pink wintergreen,
electrified cat’s-tail moss, and step moss
dry sites have: - no common juniper, kinnikinnick, parsley fern, roundleaved alumroot, pinegrass, or reindeer lichen

Forest characteristics: Moderate fire return periods have led to a mosaic of
climax and seral stands.
Wildlife habitat: Valley bottom sites are important winter range for moose and
elk, and form an important component adjacent to the Columbia River marshes.
Snags are important to cavity-nesting birds.
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ICHmw2
Variant Summary
Columbia - Shuswap Moist Warm Interior Cedar - Hemlock Variant
Location: Southern Monashee, Selkirk, and Purcell mountains; valley bottoms
and mid to lower slopes of Upper Arrow Lake, Trout Lake, Lardeau River, and
upper St. Mary’s River valleys; mid-slope positions above the ICHdw in the upper
Granby river, Lower Arrow Lake, Columbia River, Slocan Valley, Kootenay
Valley, Goat River, and southern Moyie river. This variant is also found
extensively in the Kamloops Forest Region.
Elevation range: 500 to 1450 m (in the northern end of its range) and 1200 to
1450 m (where it is found above the ICHdw).
Climate29: Moist Climatic Region; hot, moist summers; very mild winters with
light snowfall. Soils dry out for moderate to nonexistent time periods in late
summer. Snowpacks are generally of moderate depth and duration, which,
combined with the mild climate, prevents soils from freezing to any significant
depth, with the exception of some bladed soils. Climate is not a major limitation
to growth on zonal sites, with moisture becoming limiting on dry sites and frost
becoming limiting on some depressional sites.
Soils, geology, and landforms: The ICHmw2 covers several physiographic
regions. Thus a wide variety of bedrock is found in this variant. Morainal soils
with loamy or silty surface textures occur on lower to upper slopes. Glaciofluvial
soils with loamy, silty, or sandy soils are found in proximity to morainal soils.
Morainal and glaciofluvial soils sometimes have strongly contrasting textures at
depth. Some soils are covered by silty loess deposits in the southern part of the
variant. Fluvial soils with loamy, silty, or sandy textures are found on lower and
level slopes. On steep, upper slopes, colluvial soils with sandy, loamy, or silty
textures occur. Organic soils occupy wet depressional areas.
Zonal vegetation: Climax zonal sites have stands of Hw and Cw. However,
mixed seral stands of Fd, Lw, Sxw, Hw, and Cw are more common. Falsebox and
black huckleberry are common shrubs. Herbs consist of twinflower, prince’s pine,
queen’s cup, and one-leaved foamflower. Red-stemmed feathermoss, pipecleaner
moss, and step moss are prevalent.
Distinguishing the ICHmw2 from adjacent subzones/variants
In the ICHdw
most sites have:
zonal sites also have:
dry sites have:
In the ICHwk1
most sites have:
zonal sites have:
dry sites have:

-

Bg
less Bl and Sxw
shrub-dominated rather than moss-dominated vegetation
Py and ocean-spray
less Lw, Pl, Pw, and Fd

- devil’s club and oak fern
- no round-leaved alumroot, common juniper, pinegrass,
tall Oregon-grape, baldhip rose, or juniper haircap moss

In the ICHmk1 - no Pw, Hw, or western yew
most sites have:
dry sites have: - more heart-leaved arnica, pinegrass, and racemose
pussytoes
wet sites have: - no oval-leaved blueberry
In the ICHmw3 - no Lw
most sites have: - more knight’s plume
- less Utah honeysuckle

29
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In the ESSFwc1 - white flowered rhododendron
most sites have:- - less Douglas maple, paper birch, wild sarsaparilla,
Hooker’s fairybells, western yew, electrified cat’s-tail
moss, baldhip rose, prince’s pine, step moss, and pink
wintergreen
dry sites have: - no common juniper, kinnikinnick, round-leaved
alumroot, pinegrass, parsley fern, or cladinas
- less saskatoon, tall Oregon-grape, soopolallie, and birchleaved spirea
wet sites have: - less red-osier dogwood and high-bush cranberry
Forest characteristics: Recurrent fires have led to a mosaic of climax and seral
stands.
Wildlife habitat: These forests historically supported an old-growth dependent
wildlife community, where fire had not affected the forest extensively. Early seral
stages provide important forage to a wide variety of species, including grizzly bear,
deer, moose, and elk.
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ICHmw3
Variant Summary
Thompson Moist Warm Interior Cedar - Hemlock Variant
Location: Valley floor and lower slopes from Galena Bay to Revelstoke along
Upper Arrow Lake. West of Revelstoke this variant occurs on warm slopes along
Highway 1 and up side drainages of the Columbia, such as the Akokolex River,
and Crawford, Drimmie, Cranberry, Blanket, and Begbie creeks. The ICHmw3
can occur below either the ICHwk1 or ESSFwc1.
This subzone occurs more extensively in the Kamloops Forest Region. Please refer
to “A Guide to Site Identification and Interpretation for the Kamloops Forest
Region” (Lloyd et al. 1990) for a detailed description of vegetation, environmental
features, and management interpretations.

Elevation range: 400 to 1400 m (south aspect); 400 to 1350 m (north aspect).
Distinguishing the ICHmw3 from adjacent subzones/variants
In the ICHmw2 - Lw
most sites have: - more Utah honeysuckle
- less knight’s plume
In the ICHwk1 - less Pl and Pw
most sites have:
zonal sites also have: - high cover of oak fern
In the ESSFwc1 - white-flowered rhododendron
most sites have: - more Bl
- less Fd, Pw, Cw, Hw, paper birch, and prince’s pine
dry sites have: - no tall Oregon-grape, common juniper, or
kinnikinnick
- less soopolallie
wet sites have: - Sitka valerian
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ESSFwc1
Variant Summary
Columbia Wet Cold Engelmann Spruce - Subalpine Fir Variant
Location: Upper slopes in the Monashee and Selkirk mountains south of Revelstoke.
Elevation range: 1450 to 1650 m (south aspect); 1400 to 1600 m (north aspect).
Climate: Moist Climatic Region; no climate data. The ESSFwc1 is likely colder and
wetter, with more snow than the ICH; warmer and drier, with less snow than the
ESSFwm, ESSFwc4, and ESSFvc1; warmer and wetter, with more snow than the
ESSFdc1.
Soils, geology, and landforms: Common rock types in the Selkirk Mountain areas
of the ESSFwc1 include shale, argillite, quartzite, slate, granodiorite, and quartz
diorite. In the Monashee Mountain area of the variant, rock types include gneiss,
schist, gneissic granite, granodiorite, quartz diorite, basalt, and andesite. Morainal
soils with loamy to silty surface textures occur on lower to upper slopes. These soils
often have restricting layers below the surface. Fluvial soils with silty or loamy
surface textures occur on lower to level slopes. Colluvial soils with silty textures are
found on upper slopes. Organic soils commonly occur in depressional areas.
Glaciofluvial soils with variable textures are found on toe and lower slope positions.
Seepage is common on mid to lower slopes.
Zonal vegetation: Climax zonal stands have Se and Bl stands. Cw and Hw are often
present in the understory or as intermediate trees. White-flowered rhododendron,
black huckleberry, and Utah honeysuckle are the most common shrubs. Sites are
often very shrubby. Herbs include five-leaved bramble, queen’s cup, oak fern, and
one-leaved foamflower. Red-stemmed feathermoss is abundant.
Distinguishing the ESSFwc1 from adjacent subzones/variants
In the ESSFwc4
most sites have:

wet sites have:
In the ESSFvc
most sites have:

dry sites have:
In the ESSFwm
most sites have:
zonal sites also have:
In the ICHmw2
most sites have:

dry sites have:

wet sites have:
In the ICHwk1
most sites have:

- more white-flowered rhododendron, small-flowered
woodrush, and mountain hairgrass
- no Hw or Cw;
- less thimbleberry, sweet-scented bedstraw, false
Solomon’s-seal, and bunchberry
. less devil’s club and cow-parsnip
- Hm
- no Pl
- more false azalea and arrow-leaved groundsel
- less falsebox, thimbleberry, Utah honeysuckle, and
rattlesnake-plantain
- partridgefoot
- more false azalea
- less Cw and Hw
- less thimbleberry, five-leaved bramble, and oval-leaved
blueberry
- no white-flowered rhododendron
- more Lw, Fd, Pw, Cw, Hw, western yew, paper birch,
baldhip rose, wild sarsaparilla, Hooker’s fairybells,
prince’s pine, pink wintergreen, electrified cat’s-tail
moss, and step moss
- common juniper, saskatoon, tall Oregon-grape, birchleaved spirea, soopolallie, kinnikinnick, parsley fern,
round-leaved alumroot, pinegrass, and cladinas
- more Douglas maple
- red-osier dogwood and highbush-cranberry
- western yew, wild sarsaparilla, Hooker’s fairybells,
enchanter’s nightshade, and step moss
- no white-flowered rhododendron, Sitka alder, or
common leafy liverwort
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wet sites have:
In the ICHmk1
most sites have:

dry sites have:
wet sites have:

-

more Pw, Hw, and Cw
red-osier dogwood
roses and round-leaved violet
no white-flowered rhododendron, oval-leaved blueberry,
spiny wood fern, Sitka valerian, or five-stamened
mitrewort
more Fd and Lw
pinegrass
red-osier dogwood
no cow-parsnip

Forest characteristics: This low elevation ESSF variant occurs immediately above
the ICH. Cw and Hw occur but rarely form part of the main tree canopy. Relatively
long fire return periods have led to few seral stands. Stand replacement often occurs
through insects, disease, and wind. Mountain pine beetle is prevalent in this variant.
Although not often found in mature stands in this variant, large amounts of Sitka
alder are found along roads and other disturbed areas. In the extreme southern
Selkirks, south of Nelson, bear-grass may dominate the understory vegetation. This is
likely indicative of a drier, warmer climate; however, due to the lack of sufficient
sampling in this area, a separate unit has not been identified.
Wildlife habitat: Extensive old-growth forests support a range of dependent wildlife
species. Maintenance of enough old growth to preserve these species is important.
Maintenance of insect-feeding birds through preservation of snags and large woody
debris will reduce the incidence of insect pest outbreaks.
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ESSFwc2
Variant Summary
Northern Monashee Wet Cold Engelmann Spruce Subalpine Fir Variant
Location: North of Nagle Creek in the northern Selkirks and north of the
Sullivan River in the Rocky Mountains.
This subzone occurs more extensively in the Kamloops Forest Region. Please refer
to A Guide to Site Identification and Interpretation for the Kamloops Forest
Region (Lloyd et al. 1990) for a detailed description of vegetation, environmental
features, and management interpretations.

Elevation range: 1450 to 1800 m (south aspect); 1400 to 1800 m (north aspect).
Zonal vegetation: Zonal climax sites have stands of Bl and Se. White-flowered
rhododendron, black huckleberry, and false azalea are the most common shrubs.
Oak fern, Sitka valerian, five-leaved bramble, rosy twistedstalk, and one-leaved
foamflower are the dominant herbs. Red-stemmed feathermoss, occurring in
patches, is the most common moss.
Distinguishing the ESSFwc2 from adjacent subzones/variants
In the ICHwk1 - Cw and Hw
most sites have: - no white-flowered rhododendron, false azalea,
grouseberry, Indian hellebore, Sitka valerian, or
arrow-leaved groundsel
- more Douglas maple, paper birch, red-osier dogwood,
wild sarsaparilla, and enchanter’s nightshade
In the ICHvk1 - Hw and Cw
most sites have:
zonal sites also have: - devil's club and lady fern
- no white-flowered rhododendron or mountain arnica
In the ESSFwm
most sites have:

- less white-flowered rhododendron, rosy twistedstalk,
and red-stemmed feathermoss

zonal sites also have:

- more false azalea, Utah honeysuckle; falsebox, black
gooseberry, oak fern, mountain arnica, western
meadowrue, pipecleaner moss, and leafy moss
In the ESSFvc - Hm
most sites have:
zonal sites also have: - spiny wood fern and lady fern
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ESSFwc4
Variant Summary
Selkirk Wet Cold Engelmann Spruce - Subalpine Fir Variant
Location: Upper slopes in the Monashee and Selkirk mountains south of
Revelstoke.
Elevation range: 1650 to 1950 m (south aspect); 1600 to 1950 m (north aspect).
Climate: Moist Climatic Region; no climate data. The ESSFwc4 is likely colder
and wetter, with more snow than the ICH and the ESSFwc1; drier, with less snow
than the ESSFvc1; and wetter, with more snow than the ESSFdc1.
Soils, geology, and landforms: Common rock types in the Selkirk Mountain
areas of the ESSFwc4 include granodiorite, quartz diorite, shale, argillite,
quartzite, and slate. In the Monashee Mountain area of this variant, bedrock
types consist of gneiss, schist, granite, granodiorite, quartz diorite, basalt, and
andesite. Morainal soils with loamy to silty surface textures occur on lower to
upper slopes. Colluvial soils with silty textures are found on upper, steeper slopes.
These shallow to bedrock soils are more frequent in this variant than in the
ESSFwc1. Fluvial soils with silty or loamy surface textures occur on lower to level
slopes. Depressional sites often have organic soils. Glaciofluvial soils with
variable textures are found on toe and lower slope positions. Seepage is common
on mid to lower slopes.
Zonal vegetation: Climax zonal sites have stands of Bl and Se. White-flowered
rhododendron, black huckleberry, and gooseberry are common shrubs. Herbs
include oak fern, one-leaved foamflower, Sitka valerian, and five-leaved bramble.
Distinguishing the ESSFwc4 from adjacent subzones/variants
In the ESSFwc1
most sites have:

wet sites have:
In the ESSFvc
most sites have:
dry sites have:
In the ESSFwm
most sites have:

wet sites have:

In the ESSFdc1
most sites have:

dry sites have:

- more Hw, Cw, thimbleberry, false Solomon’s-seal,
bunchberry, and sweet-scented bedstraw
- less white-flowered rhododendron, small-flowered
woodrush, and mountain hairgrass
- devil’s club and cow-parsnip
- Hm
- more false Solomon’s-seal and rosy twistedstalk
- partridgefoot
- no Pl or grouseberry
- Lw and Pw
- no small-flowered woodrush or juniper haircap moss
- more false azalea
- less mountain hairgrass, Sitka valerian, and Indian
hellebore
- bluejoint
- less five-stamened mitrewort, arrow-leaved groundsel,
and globeflower
- trapper’s tea
- no spiny wood fern, lady fern, small twistedstalk, or
oval-leaved blueberry
- more Pl, grouseberry, and arctic lupine
- less black gooseberry and small-flowered woodrush
- more common juniper and pinegrass
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Forest characteristics: Relatively long fire return periods have led to few stands
with seral species. Stand replacement often occurs through insects, disease, and
windthrow. The transition to the parkland, starting at about 1900 m, is critical
since regeneration becomes very difficult and tree growth is very slow. The
presence of mountain-heathers and tree islands indicate the parkland. In the
extreme southern Selkirks, south of Nelson, bear-grass may dominate the
understory vegetation. This is indicative of a drier, warmer climate. However,
due to the lack of sufficient sampling in this area, a separate unit has not been
identified.
Wildlife habitat: Extensive old-growth forests support a range of dependent
wildlife species. Maintenance of enough old growth to preserve these species is
important. Maintenance of insect-feeding birds through preservation of snags and
large woody debris will reduce the incidence of insect pest outbreaks.
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ESSFwm
Subzone Summarv
Wet Mild Engelmann Spruce - Subalpine Fir Subzone
Location: Upper slopes in the western Purcell Mountains and in the Rocky
Mountains from the Cummins River to the Beaverfoot River, and adjacent to the
Lower Elk River.
Elevation range: 1600 to 1950 m (south aspect); 1500 to 1950 m (north aspect).
Climate: Moist Climatic Region; no climate data. The ESSFwm is likely warmer
and more continental than the ESSFwc2; wetter than the ESSFdk; and colder and
wetter than the ICHmw1.
Soils, geology, and landforms: Common rock types in the ESSFwm include
limestone, shale, siltstone, sandstone, conglomerate, argillite, quartzite, and
granodiorite. Colluvial soils with loamy or silty textures are located on the steeper
areas of middle to upper slopes. Glaciofluvial soils with loamy or silty surface
textures occur on mid to lower slopes. Fluvial soils with loamy or silty surface
textures are located on lower and level slope positions. Some morainal soils with
silty or loamy surface textures occur on lower to middle slopes. Calcareous
subsoils frequently occur in this subzone.
Zonal vegetation: Zonal sites have stands of Bl and Se. The shrub understory
consists of false azalea, black huckleberry, white-flowered rhododendron, and
Utah honeysuckle. Oak fern, mountain arnica, and one-leaved foamflower are
common herbs.
Distinguishing the ESSFwm from adjacent subzones/variants
In the ESSFdk - grouseberry, heart-leaved arnica, and low bilberry
most sites have:
zonal sites also have: - no violet or mountain sweet-cicely
dry sites have: - red-stemmed feathermoss
wet sites have: - oak fern and leafy moss
- less one-leaved foamflower.
In the ESSFwc1 - no false azalea
most sites have:
zonal sites also have: - white-flowered rhododendron, five-leaved bramble, rosy
twistedstalk, and red-stemmed feathermoss
- no mountain arnica or mountain sweet-cicely
wet sites have: - devil’s club, Sitka valerian, and spiny wood fern
In the ESSFwc2 - more white-flowered rhododendron, rosy twistedstalk,
most sites have:
and red-stemmed feathermoss
zonal sites also have: - less false azalea, Utah honeysuckle, falsebox, black
gooseberry, oak fern, mountain arnica, western
meadowrue, pipecleaner moss, and leafy moss
In the ESSFwc4 - no false azalea
most sites have:
zonal sites also have: - five-leaved bramble, Indian hellebore, and Brewer’s
mitrewort
wet sites have: - white-flowered rhododendron, Sitka valerian, arrowleaved groundsel, and spiny wood fern
- no black twinberry or queen’s cup
In the ICHmw2
most sites have:

- Cw, Pw, Lw, Fd, and Hw
- no false azalea
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dry sites have:

- prince’s pine and red-stemmed feathermoss

Forest Characteristics: Fire is an important disturbance. A mix of seral and
old-growth stands is found.
The area north of Golden is transitional to the ESSFwc2. Identification tools for
both units should be consulted for classification.
The lower transition to the ICH is often a very brushy area with Sitka alder.
It is important to note the upper transition to the parkland (above 1900 m). This
transition is indicated by the presence of mountain-heathers and tree islands.
Tree growth and regeneration become very difficult.

Wildlife habitat: The extensive fire history has maintained a predominance of
early seral species. This subzone is important summer range for deer, elk, moose,
and bighorn sheep. Remaining pockets of old growth are key to the maintenance
of insect-feeding cavity nesting birds which aid in control of forest insect pests.
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5.3 Wet Climatic Region
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ICHwk1
Variant Summary
Wells Gray Wet Cool Interior Cedar - Hemlock Variant
Location: Within the Nelson Forest Region, the ICHwk1 is found from valley
bottoms to mid slopes in the upper Duncan, Incomapleux, Akolkolex, Illecillewaet,
and Gold rivers and upper Pingston Creek, along the Revelstoke Reservoir north
to the Goldstream River and the Mica Reservoir, north of Smith Creek. This
variant also occurs extensively in the Kamloops and Prince George Forest
Regions.
Elevation range: 400 to 1400 m (south aspect); 400 to 1350 (north aspect).
Climate30: Wet Climatic Region; warm, wet summers; cool winters with moderate
snowfall. Soils generally do not dry out in late summer except for a short period
on dry sites. Snowpacks are moderate to deep and of moderate duration,
preventing soils from freezing to any significant depth, often even when the soil is
bladed, due to frequent snowfalls. Major climatic limitations to growth are limited
to frost in depressional areas.
Soils, geology, and landforms: Common rock types in the Purcell Mountain
area of the ICHwk1 include slate, argillite, quartzite, limestone, sandstone, and
conglomerate. The Selkirk Mountain areas of this variant are underlain by
granitics, argillite, slate, quartzite, schist, sandstone, and conglomerate. In the
Monashee Mountain area of this variant, bedrock consists of gneiss, schist, shale,
argillite, limestone, and granitics. Morainal soils with loamy or silty surface
textures occur on all slope positions. Glaciofluvial soils with sandy or silty
textures are found in proximity to morainal soils. Fluvial soils with variable
textures occur on lower or level slopes. Colluvial soils with silty or loamy textures
occur on mid slope to crest positions. Shallow bedrock is a significant root
restricting layer in these soils.
Zonal vegetation: Climax zonal sites have Hw and Cw stands. Sxw is the most
common seral species. Small amounts of falsebox and oval-leaved blueberry are
commonly found. Oak fern, one-leaved foamflower and queen’s cup are common
herbs. The moss layer is well developed and includes red-stemmed feathermoss,
pipecleaner moss, and step moss.
Distinguishing the ICHwk1 from adjacent subzones/variants
In the ICHvk1
most sites have:
zonal sites also have:

- more twinflower

dry sites have: In the ICHmw1 most sites have: zonal sites also have: dry sites have: In the ICHmw2 most sites have:
zonal sites also have: dry sites have: In the ICHmw3
most sites have:
zonal sites also have:
30

lady fern and >10% devil’s club
no falsebox or Utah honeysuckle
spiny wood fern
more Pl, Pw, and Fd
less spiny wood fern
no devil’s club
less oak fern
common juniper, soopolallie and kinnikinnick
more Lw, Pl, Pw, and Fd

no devil’s club
less oak fern
tall Oregon-grape, baldhip rose, common juniper, roundleaved alumroot, pinegrass, and juniper haircap moss
- more Pl, Pw, and Fd

- less oak fern

Values for climate descriptors given in Appendix 12.
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In the ESSFwm, ESSFwc1, ESSFwc2, ESSFvc
most sites have: - white-flowered rhododendron, false azalea, grouseberry,
arrow-leaved groundsel, Indian hellebore, and Sitka
valerian
- no Douglas maple or wild sarsaparilla
- more Bl and Se (ESSFvc has Hm)
- less Cw and Hw
wet sites have: - no red-osier dogwood or enchanter’s nightshade

Forest characteristics: The rarity of wildfire has led to the occurrence of
numerous old-growth Cw and Hw stands. Prolific growth of the mixed shrub or
fern vegetation complexes may occur on zonal and wetter sites after harvest.
Wildlife habitat: The extensive old-growth forest has historically supported an
old-growth dependent wildlife community. Early seral stages (clearcuts) will be
important to a wide range of species, including grizzly bear, black bear, deer,
moose, and elk.
Classification note: The 03 site series is not depicted on the edatopic grid,
vegetation table, environment table, or site series key. This site series only occurs
in the Kamloops Forest Region, around Wells Gray Park.
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ICHvk1
Variant Summary
Mica Very Wet Cool Interior Cedar - Hemlock Variant
Location: Valley bottom and lower slopes in the northern Selkirk and
Monashee mountains, north of the Goldstream River to Mica Creek. Upper ends
of Downie and Kirkup creeks and Jordan, Wolsey, and Tangiers rivers. This
variant is also found in the Kamloops Forest Region.
Elevation range: 550 to 1350 m (south aspect); 550 to 1250 m (north aspect).
Climate31: Wet Climatic Region; warm, wet summers; cold winters with heavy
snowfall. Soils generally do not dry out in late summer, except for a short period
on dry sites. Moderate to deep snowpacks of moderate duration prevent soils from
freezing to a significant depth, often even when the soil is bladed, due to frequent
snowfalls.
Soils, geology, and landforms: Rock types in the Selkirk Mountain areas of the
ICHvk1 include quartzite, limestone, phyllite, sandstone, conglomerate, and
quartz monzonite. Monashee Mountain areas of this variant have gneiss, schist,
and granitic bedrock. Morainal soils with loamy to silty surface textures are
common on lower to upper slopes. These slope positions have smaller areas of
glaciofluvial soils with sandy to loamy surface textures. Fluvial soils with loamy,
silty, or sandy surface textures occur on lower to level slope positions. Colluvial
soils with loamy to sandy textures generally occur on upper slopes. Wet sites with
frequent windthrow are characterized by soil mixing.
Zonal vegetation: Climax zonal sites have Hw and Cw stands. Sxw is the most
common seral species. High cover of devil’s club is common. Oak fern, lady fern,
spiny wood fern, and one-leaved foamflower are the dominant herbs.
Distinguishing the ICHvk1 from adjacent subzones/variants
In the ESSFwc2
most sites have:

- white-flowered rhododendron and mountain arnica
- no Hw, Cw, enchanter’s nightshade, or Hooker’s
fairybells
In the ICHwk1 - no enchanter’s nightshade
zonal sites have: - more falsebox, Utah honeysuckle, and twinflower
- less (<10%) devil’s club and lady fern
dry sites have: - no spiny wood fern
In the ESSFvc - Hm, white-flowered rhododendron and heart-leaved
most sites have:
twayblade
- no Pw, Douglas maple, Hooker’s fairybells, or step
moss
- more Bl
- less Cw, enchanter’s nightshade, bunchberry,
rattlesnake-plantain, or knight’s plume
zonal sites also have: - more false azalea
- less devil’s club
dry sites have: - more western yew, wild sarsaparilla, and cladinas

31

Values for climate descriptors given in Appendix 12.
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wet sites have:

- mountain hairgrass and glow moss
- more Brewer’s mitrewort, Sitka valerian, and arrowleaved groundsel (these herbs are also more common on
mesic sites)
- less red-osier dogwood

Forest characteristics: Due to the rarity of wildfires, climax old-growth stands
of Cw and Hw are abundant. Windthrow, insects, and disease are the major
natural disturbances. Prolific growth of the mixed shrubs or fern vegetation
complexes commonly occurs on zonal and wetter sites after harvest.
Wildlife habitat: Extensive old-growth forests support a range of old-growth
dependent species. Maintenance of enough old-growth forest to preserve these
species is important. Caribou and grizzly bears are particularly important in
these habitats. Winter range is severely constrained by very deep winter snow.
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ESSFvc
Subzone Summary

Very Wet Cold Engelmann Spruce - Subalpine Fir Subzone
Location: Mid to upper slopes of the northern Selkirk and Monashee mountains,
north of the Trans-Canada Highway to Mica Creek. Extends along valley bottoms
in some drainages where icefields, glaciers, and cold air drainage modify the
climate. This subzone also occurs in the Kamloops Forest Region.
Elevation range: 1350 to 1800 m (south aspect); 1250 to 1800 m (north aspect).
Climate32: Wet Climatic Region; cool, very wet summers; very cold winters with
very heavy snowfall. Soils are not expected to dry out for an extended period on
any site. Snowpacks are very deep and of very long duration, preventing the soil
from freezing. This often occurs even if the soil is bladed, due to frequent
snowfalls. Cold soil, frost, and late lying snow are the major climatic limitations to
tree growth.
Soils, geology, and landforms: In the Selkirk Mountain area of the ESSFvc,
bedrock consists of quartzite, granodiorite, sandstone, conglomerate, limestone,
and argillite. Rock types in the Monashee Mountain area of this subzone include
gneiss, schist, amphibolite, and marble. Morainal soils with loamy surface
textures occur on lower to crest slope positions. Fluvial soils with loamy textures
cover lower and level slopes; these soils often have strongly contrasting textures at
depth. Some colluvial soils with sandy or silty textures are found on steep, upper
slopes. Minor glaciofluvial soils with sandy or loamy textures occur in proximity to
morainal soils on level and toe slopes. In this subzone, rooting is often restricted
by shallow bedrock, permanent seepage, or high water tables; these soils have a
high windthrow hazard.
Zonal vegetation: Zonal sites have Bl, Se, and Hm stands. White-flowered
rhododendron, black huckleberry, oval-leaved blueberry, and false azalea are the
most common shrubs. Herbs include oak fern, mountain valerian, and five-leaved
bramble.
Distinguishing the ESSFvc from adjacent subzones/variants

In the ESSFwc1
most sites have:

- no Hm
- more Cw, Hw, falsebox, thimbleberry, Utah
honeysuckle, and rattlesnake-plantain
- less false azalea and arrow-leaved groundsel
dry sites have: - Pl
- no partridgefoot

In the ESSFwc4
most sites have:
dry sites have:

-

no Hm
less false Solomon’s-seal and rosy twistedstalk
Pl and grouseberry
no partridgefoot
no Hm

In the ESSFwc2
most sites have:
zonal sites - no spiny wood fern or lady fern
also have:
In the ICHvk1 and - Pw, Cw, and Hw
ICHwk1 most sites - no Hm
have: - more Douglas maple, western yew, red-osier dogwood,
enchanter’s nightshade, bunchberry, rattlesnakeplantain, wild sarsaparilla, Hooker’s fairybells, knight’s
plume, and step moss
- less Bl, heart-leaved twayblade, and white-flowered
rhododendron
32
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zonal sites also have:

dry sites have: zonal and wetter sites have:
wet sites have: -

more devil’s club
less false azalea
Fd
less cladonias
less Brewer’s mitrewort, Sitka valerian, and arrowleaved groundsel
less mountain hairgrass

Forest characteristics: Abundant precipitation has limited wildfires so that
extensive older climax stands are frequent. Windthrow, insects, and diseases are
the main disturbance agents.
The lower transition to the ICH is very brushy with prolific growth of Sitka alder.
The upper transition to the parkland, at about 1800 m, is important to note. This
transition is indicated by mountain-heathers and tree islands. Tree growth and
regeneration become very difficult.
Wildlife habitat: This subzone includes important late winter range for caribou.
It is also critical habitat for marten. Much of this subzone has old-growth stands
which are important for biodiversity.
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6 WILDLIFE DIVERSITY
AND HABITAT RELATIONSHIPS
by
Christoph Steeger and Mike Fenger

6.1

Introduction

This field guide describes ecosystems in the Nelson Forest Region and it
would be incomplete without a discussion of wildlife. They are as much
a part of ecosystems as plants and play an important role in ecosystem
function. This section provides a broad regional overview and complements
the wildlife paragraphs within each subzone/variant summary page in
Chapter 5.
The Nelson Forest Region supports a great abundance and diversity of
wildlife species, including 70% of the bird species known to occur in British
Columbia and 62% of the breeding birds of the province. This region
contains one of the highest breeding concentrations of Ospreys33 in the
world and the only breeding location of Forster’s Tern. It is also one of the
few areas in British Columbia where the Western Grebe and Long-billed
Curlew breed. The Black-billed Cuckoo occurs regularly. Significant
autumn and winter populations of waterbirds, especially American Coots,
are found on large ice-free lakes. The extensive waterbodies are important
migration staging areas for Tundra Swans, Canada Geese, and dabbling
and diving ducks, particularly Redhead. The area is the centre of breeding
abundance for the White-breasted Nuthatch. Large flocks of Clark’s
Nutcracker appear in the valley bottoms during autumn and winter.
Mountain goats are perhaps the most widely distributed wild ungulate in
the Nelson Forest Region. Mule and white-tailed deer are also widely
distributed. Elk are very abundant and bighorn sheep are common
throughout the mountains and valleys adjacent to the southern portion of
the Rocky Mountain Trench. Small, relict populations of caribou occur in
old-growth spruce forests in the Columbia Mountains and Highlands; the
“Selkirk Herd” is the most southern population of caribou in the province.
Grizzly and black bears are common throughout the area.
Common small mammals of the region include the long-eared myotis (bat),
common pika, hoary marmot, Columbian ground squirrel, golden-mantled
ground squirrel, and water vole. The painted turtle, common garter snake,
and western garter snake are typical reptiles. The long-toed salamander,
western toad, spotted leopard frog, and northern leopard frog are
characteristic amphibians (Demarchi et al. 1990).

33

Bird common names are by convention capitalized.
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The highest abundance and diversity of wildlife species within the Nelson
Forest Region occurs in the East Kootenay. This area is unique in its
capacity to support seven species of ungulates, many of which inhabit the
same winter ranges. This diversity, coupled with the capacity to support
large populations of most of these species as well as several species of
carnivores, makes the East Kootenay a wildlife area of national significance
(Demarchi 1986).
To protect and manage the province’s wildlife resource, the B.C.
Environment Wildlife Program has identified as its primary goal the
conservation of biological diversity and proposes:
“to maintain and enhance wildlife and their habitats, and thus ensure an
abundant, diverse and self-sustaining wildlife resource throughout British
Columbia (B.C. Ministry of Environment 1991).”
Because much of B.C. is forested and many wildlife species have adapted to
use forested habitats, the achievement of this goal will largely depend on
the integration of forest and wildlife management. Forest road
construction, timber harvesting, and silvicultural practices can strongly
affect wildlife populations. Some species, such as white-tailed deer, benefit
from the creation of early seral stages for summer range. Others need large
areas of mature or old-growth forest for survival (e.g., owls, caribou),
whereas some may only require certain old-growth habitat attributes such
as snags. Hence, if these habitat features are maintained in managed
forests, the impact of timber harvesting on wildlife diversity can be
minimized.
This section is meant to provide forest field workers with a general
understanding of the region’s wildlife diversity and of important habitats
that need special consideration in forest planning and management. The
four main objectives of this section are:
- to introduce the concept of biological diversity (biodiversity) and
some measures for its maintenance;
- to provide a working definition of wildlife, of threatened and
endangered species, and of species that require management
emphasis;
- to define important forested and non-forested wildlife habitats
and to describe landscape and stand level habitat elements; and
- to provide information on seasonal occurrence and abundance of
selected species in subzones and variants of the Nelson Forest
Region.
6.2 Biological Diversity

The United States Office of Technology Assessment (OTA 1987) defined
biodiversity as “the variety and variability among living organisms and the
ecological complexes in which they occur”. It is usually considered at three
levels of biological organization: genetic, species, and ecosystem. The
concept of genetic diversity implies a level of genetic variability within
species that is required to ensure healthy populations and prevent
extinction of species through human interference. Since it is difficult to
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manage hidden attributes, such as genes, a surrogate measure is the
maintenance of healthy populations across their natural range. Managing
a species across their natural range ensures maintenance of any genetic
adaptations attributed to differing environmental factors. Species diversity
refers to the variety of living organisms in a given area and can only be
maintained if land management addresses the conservation needs of all
species in that area. Ecosystem diversity relates to the diversity and health
of ecological complexes in which species occur. Therefore, efforts to
conserve species must include the establishment of a network of
representative ecosystems (Fenger and Harcombe 1991).
Biodiversity, however, is not simply the number of genes, species, or
ecosystems in a given area but a multitude of ecological phenomena. For
example, species composition within a community, habitat structure and
landscape patterns, and ecological and evolutionary processes such as gene
flow, interspecific interactions, or landscape disturbances, are all important
components that should be addressed in the management for biodiversity.
One aspect of biodiversity is the maintenance of wildlife populations. The
first step in maintenance of biodiversity is recovery and conservation of
threatened and endangered species. All the threatened and endangered
species and the subzone or variants in which they occur in the Nelson
Forest Region are included in Table 6.1. Maintenance of these species
requires a thorough knowledge of their habitat requirements in areas
considered for development. The second step in managing for maintenance
of biological diversity is to ensure that the management of habitats and
human activities does not continue to place native species within the
regional ecosystems on threatened and endangered lists.

6.3 Wildlife Species
The term “wildlife” is used to describe all terrestrial vertebrate animals
including amphibians, reptiles, birds, and mammals. Until recently,
wildlife has often been equated with endangered or highly visible animals
(e.g., grizzly bears) or species hunted by man (e.g., white-tailed deer). Now
the importance and interdependency of all species in the ecosystem is
recognized. Although all species in the ecosystem are components of
biodiversity, some may be more important to managers than others because
(i) they are rare or endangered, (ii) they may create habitat for others (e.g.,
primary cavity nesters excavate holes which are then used by secondary
cavity nesters), (iii) they require specific habitats which are adversely
affected by land use practices, or (iv) they are commercially valuable and
hence a high population level is desired (Klenner 1991).
In the provincial wildlife strategy (B.C. Ministry of Environment 1991), all
630 wildlife species that occur in the province have been categorized into
“Species at Risk” and “Species Not at Risk”, based on six criteria:
abundance, distribution, habitat integrity, population trend, reproductive
potential, and national and international status.
Species at Risk are further subdivided into red- and blue-listed species.
Red List - This group consists of endangered or threatened species which
are defined as those with low abundance. They are legally designated as
either threatened or endangered -- or are being considered for such status -202

because of the danger of extirpation34 or extinction. Endangered species are
any indigenous (native) species threatened with imminent extinction or
extirpation throughout all or a significant portion of their range in B.C.
Threatened species are any indigenous species that are likely to become
endangered in B.C. if factors affecting their vulnerability are not reversed.
There are eight (8) red-listed species in the Nelson Forest Region.
Townsends big-eared bat may be the species most dependent on forest
habitat for survival. The other red-listed species are birds, except for the
Cascade mantled ground squirrel.
Blue List - This group consists of sensitive or vulnerable species which are
any indigenous species that are not threatened but are particularly at risk.
Population viability is a concern, as indicated by significant current or
predicted downward trends in population numbers or density, and/or
habitat suitability (which would further reduce existing distribution).
Populations are included here that are generally suspected of being
vulnerable, but for which information is too limited to allow designation in
another category.
There are 3 amphibians, 3 reptiles, 7 mammals and 34 birds blue-listed in
the Nelson Forest Region. The best known of these are the grizzly bear and
the caribou but many others are forest dependent and many wildlife tree
dependent.
Species Not at Risk are further subdivided into yellow- and green-listed
species.
Yellow List - This group consists of management emphasis species that are
managed to meet particular public demands. They include most game and
furbearing species.
Green List - This group consists of no management emphasis species that do
not receive special management efforts, due to low public demand or
interest. They are managed only by the application of broad habitat
management guidelines. Like all other species, their status will be
periodically reviewed.
A list of wildlife species of the Nelson Forest Region and their provincial
status is given in Table 6.1. Although not all species occurring in the
region are included in this table, the totals indicate the great wildlife
diversity of the region. For example, 333 wildlife species occur in the
ICHdw and ICHxw subzones which represents 60% of all wildlife species of
British Columbia (including marine mammals and birds). This diversity is
primarily the result of the high habitat productivity and structural
heterogeneity of these subzones.
6.4 Wildlife Habitat

As defined by the B.C. Wildlife Act (1982), habitat means “the air, soil,
water, food, and cover components of the environment on which wildlife
depend directly or indirectly in order to carry out their life processes.”

34

Extirpation refers to extinction of local populations.
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Wildlife habitat management, however, differs from forest stand
management as habitat must be considered at various levels. Some wildlife
species use a variety of habitats spread across the landscape while others
only require small patches within the forest or certain forest attributes at
various times of the year for denning, breeding, feeding, or shelter. When
managing forest habitat for biodiversity, it is therefore important to
maintain broad landscape features, such as a mosaic of forest stands, in a
variety of age groups, including old growth within a watershed, and stand
level attributes such as a source of snags for cavity dependent species.
6.4.1 Landscape level habitat

Fragmentation and Corridors
Landscapes are naturally fragmented. In the Nelson Forest Region, nonforested habitats such as avalanche tracks, lakes, subalpine grasslands and
meadows, wetlands, and parklands create natural openings within the
forested landscape. Forests bordering these habitats are important as they
maintain the suitability of non-forested habitats for wildlife species. For
example, deer and elk prefer to forage in meadows or wetlands that are in
close proximity to the thermal and hiding cover provided by forests.
Timber harvesting changes the natural fragmentation patterns of a
landscape and often reduces and isolates wildlife habitat into small
patches. This can affect wildlife populations in a variety of ways. For some
species habitat fragmentation results in increased predation and
parasitism while others are subjected to harsher weather conditions or
increased vulnerability to large-scale fires and disease epidemics. Small
populations are also susceptible to demographic changes such as loss of
reproductively active individuals and may experience loss of genetic
variability through inbreeding (Wilcove 1987).
One way to minimize problems associated with habitat fragmentation is to
link wildlife habitat patches by travel corridors. Such landscape linkages
can function as pathways for genetic interchange, for daily or seasonal
movements, and for range extension. When combined with buffer zones
and old-growth and riparian habitat retention, corridors can ensure high
quality wildlife habitat within managed forests.
Old-Growth Forest Ecosystems
Old-growth forests have a major ecological role in contributing to
biodiversity and forest productivity. Many species have evolved that are
either attribute dependent on or, to some extent, associated with these
forests (see Table 6.1). On a landscape level, old-growth provides thermal
and hiding cover for wildlife, intercepts snow in winter and thus increases
access to food and travelling efficiency, and contains a structural diversity
that enables species to co-exist in the same habitat.
Many of the old-growth habitat attributes that contribute to wildlife
diversity are reflected in the following conceptual definition provided by the
Old Growth Strategy Project (1992):
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Old growth is a forest that contains live and dead trees of various
sizes, species composition and age class structure that are part of a
slowly changing but dynamic ecosystem. The age and structure of
old growth varies significantly by forest type and from one
biogeoclimatic zone to another. However, old growth is typically
distinguished from younger stands by several of the following
attributes:
- large trees for species and site;
- wide variation in tree sizes and spacing;
- accumulations of large size dead standing and fallen trees;
- multiple canopy layers;
- canopy gaps and understory patchiness; and
- decadence in the form of broken or deformed tops or boles and
root decay.
Riparian Forest Habitats
Riparian zones are the land adjacent to the normal high water line in a
stream, river, lake, or pond and extend to the portion of land which is
influenced by the presence of adjacent water. These zones are extremely
important for fish and wildlife. These habitats provide lush vegetation for
forage and cover, horizontal and vertical diversity which provides abundant
niches for wildlife, invertebrate populations important as forage for many
bird and mammal species, a water source for drinking, and a more
moderate and stable microclimate than the surrounding upland habitats
(Doyle 1990). Streams and their riparian zones provide naturally diverse
and highly productive corridors. Lower elevation floodplain sites are
particularly productive and are losing diversity formerly provided by large
cottonwood and spruce trees. Because of the high productivity and
favorable conditions, many wildlife species reach their highest densities in
riparian habitats, especially in those adjacent to old-growth forests.
Fish habitat is maintained by the presence of trees in riparian zones.
Larger diameter riparian trees continue to play a role when they become
instream woody debris. There they improve bank stability, reduce
sediment transport, and provide cover and habitat diversity for fish.
6.4.2 Stand level habitat

Wildlife Trees
The term “wildlife tree” refers to “any tree which provides present or future
critical habitat for maintenance or enhancement of wildlife”. Significant
value and uniqueness of a wildlife tree as critical wildlife habitat may be
provided by one or more physical attributes such as structure, age,
condition, species, geographic location or surrounding habitat features
(Backhouse and Lousier 1991). The largest group of wildlife tree users are
cavity-nesting birds such as owls, woodpeckers, and some ducks. Raptors
such as Bald Eagles and Ospreys build their nest in dead or broken-top
trees and use the branches of these trees for perching. Occupied bird nests
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are protected under the B.C. Wildlife Act (Section 35). Wildlife tree using
mammals include martens which often raise their young in cavities, black
bears which hibernate in hollow trees, and several bat species which roost
in cavities or behind loose bark.
Most of the species described in Table 6.1 under the column headed “degree
of old-growth need” are wildlife tree dependent species. The best types of
trees to select are the larger trees and those with some decay, as these have
a higher suitability for the largest number of species, over the longest
period.
Coarse Woody Debris (CWD)
CWD includes sound and rotting logs and stumps that provide cover for
small mammals and their predators. It is widely used by invertebrates
which, in turn, are used as forage by insectivorous species (e.g., shrews).
CWD provides nesting and denning sites for birds and larger mammals and
is important in the courtship rituals of species such as grouse. It also
provides a sheltered micro-environment for reptiles and amphibians that
cannot tolerate hot and dry conditions. CWD is also used for access routes
below snow which are particularly important for marten (Klenner 1991).
Deciduous Trees
Deciduous trees provide foraging and nesting habitat for songbirds such as
warblers, vireos, and flycatchers and are used by migrating passerines as
resting and foraging areas. Deciduous trees are often a minor component
in a conifer forest and provide valuable habitat diversity. Many primary
cavity-nesters use aspen and cottonwood; probably because cavity
excavation is easier (Klenner 1991). Because of their large size and
tendency to break off at the top, cottonwood trees are the preferred nest
structure for the Ospreys of the Nelson Forest Region.
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a The following subzones and variants are grouped to match the level of information available for the species listed. IDFxh includes data from IDFxh, xw, and
xm; IDFdm includes data from IDFdm and dk; ICHmk includes data from ICHmk and dk; ESSFdk and dc includes data from ESSFdk, dc, and dv; and
ESSFwm, wc, vc includes data from ESSFwm, wc, vc, vv, wv, and wk. The IDFxw, xm, and dk, ICHdk, and ESSFdv, vv, wv, and wk are not found in the
Nelson Forest Region.
b R=red; B=blue; Y=yellow; G=green.
c a=attribute dependent. Species requires old-growth forest attributes such as large dead trees or coarse woody debris (stand level).
d=forest dependent. Species requires intact old-growth forests (landscape level).
d Abundance is indicated by a lower or upper case letter. Common or abundant is an upper case letter. Uncommon, scarce, rare, or casual is a lower case letter.
An upper case letter does not indicate abundance throughout a subzone variant, but nearly always refers to local abundance. However, if a species has a
known abundance in only a small locality in a subzone or variant a lower case letter is used. Seasonality is indicated by a letter code.
P - spring (March-May); S - summer (June -August); A - autumn (September-November); W - winter (December-February); M - migratory (Spring and
Autumn);
Y - yearlong. Some cases do not fit neatly into this scheme. For instance, a species which is known to be migratory, but has on occasion been seen in
December in a particular subzone, would still be listed as M. All entries are based on the provincial wildlife data base prepared by Stevens (1992) for the
Wildlife Interpretation Subgroup.
e Totals refer to the total number of species known to occur in each subzone.

TABLE 6.1. (Concluded)

7 FOREST HEALTH RISKS
IN THE NELSON
FOREST REGION
by

D.J. Norris and R.D. Stewart

7.1 Introduction
Diseases and insects strongly influence forest stand development and
structure in the Nelson Forest Region. Root diseases, such as Armillaria
ostoyae, are widespread in many ecosystems at various intensities, and
have a high probability of being exacerbated as a result of certain cutting
systems. For example, partial cutting has and will contribute greatly to the
presence and severity of Armillaria root disease in stands where it is
present. Diseases can influence a variety of hosts which include trees,
shrubs, and an unknown number of herbs. The presence of disease can
affect a range of resource values including timber, wildlife, recreation, and
visual quality.
The role of insects in the ecosystem is important and may be increasing in
the region due to fire exclusion. Current outbreaks of mountain pine beetle
in the ICH have greatly influenced the successional development of large
areas, as has the western spruce budworm in the multi-layered stands of
the IDF.
Natural ecosystem complexity has created disease-insect relationships. A
common example of this in the Nelson Forest Region is the interaction
between the balsam bark beetle and Armillaria in the ESSF. Other site
factors will also determine the intensity or presence of forest health agents.
Regional examples include the interaction between fire and Rhizina
undulata and/or black army cutworm, which are common in ICH subzones
and ESSF subzones transitional to the ICH.
Through careful interpretation of an ecosystem and consideration of
disease, insect and host relationships, the forest manager will have a better
understanding of forest health risks and their implications on future
resource values.
7.2 Common Forest Health Risks
Through careful interpretation of an ecosystem the forest manager can
estimate the probability of a variety of forest health risks. These risks are
portrayed on the following tables. Considering these risks at the PHSP
stage will encourage better site productivity (and assist in the assessment
of “reasonable pest risk”).
Some forest health agents will be found on a wide variety of sites and
species, and these are noted on the first table entitled "Broad Spectrum
Agents" (Table 7.1). Other forest health agents have more specific
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probability patterns of incidence, severity and risk, and these are tabled by
host tree species.
The forest health risk estimates are based on the general distribution of
forest health agents on common site conditions and does not account for
ecological extremes or management activities which may significantly alter
site conditions.
The incidence and severity of a forest health agent is influenced by a
number of natural and man-induced factors. To account for this variation,
we have grouped risks in the following manner:
P - PROBABLE AND PERSISTENT INCIDENCE. Careful planning and
management is necessary to reduce the impact of these pests.
C - CONDITIONAL OR CYCLIC INCIDENCE. Presence dependent on
host availability, climate, stand structure, and other factors. Several
conditions must occur simultaneously for significant impacts.
? - SPECULATIVE OR UNCOMMON INCIDENCE. Pest occurrence
undocumented or importance not determined.
For specific information on forest health agents and their management,
refer to the “Nelson Forest Region Preharvest Silviculture Prescription
Standard Operating Procedures” or “Field Guide to Pests of Managed
Forests in British Columbia”, or contact the appropriate Forest Health
Specialist.
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APPENDIX 1.
Nelson Forest Region Tree Species Selection and
Free Growing Stocking Standards Guidelines
Appendix  has been removed as it is out of date. It has been
superseded by the Establishment to Free Growing guidebook.
Version .. (Nelson Forest Region. . For. Practices Br., B.C.
Min. For., Victoria, B.C., Forest Practices Code of British Columbia
guidebook.)
http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/guidetoc.htm
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APPENDIX 3.
Ecosystem description publications and maps for
southeastern British Columbia
Publications
Achuff, P.F., W.D. Holland, G.M. Coen, and K. Van Tighem. 1984.
Ecological land classification of Kootenay National Park, British
Columbia. Vol. 1. Integrated resource description. Alta. Inst. Pedol.,
Edmonton, Alta. Publ. No. M-84-10.
. 1984. Ecological land classification of
Mount Revelstoke and Glacier National Parks, British Columbia.
Vol. 1. Integrated resource description. Alta. Inst. Pedol., Edmonton,
Alta. Publ. No. M-84-11.
Bell, M.A.M. 1964. Phytocoenoses in the dry subzone of the Interior
Western Hemlock Zone of British Columbia. Ph.D. thesis. Univ. B.C.,
Vancouver, B.C.
British Columbia Environment and Land Use Secretariat. 1978. ColumbiaWindermere Lakes area: an overview study. 55pp.
Comeau, P.G., M.A. Comeau, and G.F. Utzig. 1982. A guide to plant
indicators of moisture for Southeastern British Columbia, with
engineering interpretations. B.C. Min. For., Victoria, B.C. Land
Manage. Handb. No. 5.
Cooper, S.V., K.E. Neiman, R. Steele, and D.W. Roberts. 1987. Forest habitat
types of northern Idaho: a second approximation. U.S. Dep. Agric. For. Serv.
Intermtn. For. Range Exp. Stn., Ogden, Utah. Gen. Tech. Rep. INT-236.
Demarchi, D.A. 1986a. Biophysical resources of the East Kootenay area:
wildlife. MOE Tech. Rep. 22. B.C. Min. Environ., Wildlife Branch,
Victoria, B.C.
Demarchi, D.A. 1986b. 345 million years in the Trench. pp. 5-10. In
proceedings of Rocky Mountain Trench wildlife conference. Purdy,
C., and J. Halleran. B.C. Wildlife Federation, Surrey, B.C.
Jungen, J.R. 1980. Soil Resources of the Nelson Map Area. R.A.B. Bull. 20.
(Soil Survey Report No. 28.) Resource Analysis Branch, B.C. Min.
Environ., Kelowna, B.C.
Lacelle, L.E.H. 1990. Biophysical resources of the East Kootenay area:
soils. Wildlife. Technical Monograph TM1. B.C. Min. Environ.,
Wildlife Branch, Victoria, B.C.
Layser, E.F. 1980. Flora of Pend D’Oreille County, Washington. Wash.
State Univ., Pullman, Wash.
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Lea, E.C. 1984. Biophysical resources of the East Kootenays area:
vegetation. Vol. 1. MOE Tech. Rep. 5. Surveys and Resource
Mapping Branch. B.C. Min. Environ., Victoria, B.C.
Lea, E.C., D.A. Demarchi, and L.E.H. Lacelle. 1991. Biophysical analysis of
the Sheep Mountain Wildlife area. Wildlife Bulletin No. B-66, B.C.
Min. Environ., Wildlife Branch, Victoria, B.C.
Lea, E.C., B.L. Fuhr, and L.E.H. Lacelle. 1988. Grizzly bear habitat of the
Flathead River area: expanded legend. Wildlife Working Report WR38. B.C. Min. Environ., Wildlife Branch, Victoria, B.C. 24p.
Meidinger, D., and J. Pojar (eds.). 1991. Ecosystems of British Columbia.
B.C. Min. For., Research Branch, Victoria, B.C.
Pfister, R.D., B.L. Kovalchik, S.F. Arno, and R.C. Presby. 1977. Forest
habitat types of Montana. U.S. Dep. Agric. For. Serv., Intermtn. For.
Range Exp. Stn., Ogden, Utah. Gen. Tech. Rep. INT-34.
Pojar, J., K. Klinka, and D.V. Meidinger. 1987. Biogeoclimatic ecosystem
classification in British Columbia. For. Ecol. Manage. 22:119-154.
Poll, D.M., M.M. Porter, G.L. Holroyd, R.M. Wershler, and L.W. Gyug.
1984. Ecological land classification of Kootenay National Park, B.C.
Vol.II: wildlife resource. Alta. Inst. Pedol. Publ. M-84-10. Univ. of
Alta, Edmonton, Alta.
Rafiq, M. 1980. Lardeau Flats: vegetation resources with interpretations
for wildlife management. Working Report. B.C. Min. Environ.,
Terrestrial Studies Branch, Kelowna, B.C.
Runka, G.G. (compiler) 1969. Lands of the East Kootenay, their
characteristics and capabilities for agriculture and forestry. A Report
to the B.C. Soil Capability for Agriculture and Forestry Committee.
Ryder, J.M. 1981. Biophysical resources of the East Kootenay area: terrain.
APD Bulletin 7. B.C. Min. Environ., Terrestrial Studies Branch,
Victoria, B.C.
Vold, T., R.F. Ferster, T.K. Ovannin, R.D. Marsh, and G.P. Woods. 1980.
Soil and vegetation resources of the Pend D’Oreille Valley, B.C. APD
Bulletin 2, Min. Environ., Victoria, B.C.
Williams, C.K., and T.R. Lillybridge. 1983. Forested plant associations of
the Okanagon National Forest. U.S. Dept. of Agric. For. Serv., Pac.
NW Region, Portland, Oreg. R6-ECOL-1326.
Wittneben, U. 1980. Soil resources of the Lardeau Map Area. R.A.B. Bull.
15, (Soil Survey Report No.27). Resource Analysis Branch, B.C. Min.
Environ., Kelowna, B.C.
Young, G.K., J.W. van Barneveld, A.J. Luckhurst, and R.D. Marsh. 1973.
Creston wildlife pilot project: a biophysical habitat approach to
capability assessment and management potential of the wildlife
resource. B.C. Dept. of Agric., B.C. Land Inv., Victoria, B.C.
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Reference Maps1
1:500 000
• Regional wildlife habitat maps:
East Kootenay
West Kootenay
• Shining Mountains: ecoregional and zonal vegetation units (in
preparation). International grizzly bear study in British
Columbia, Alberta, and neighbouring states.

1:250 000
• Biophysical resources of the Purcell Mountains (central portion)

1:50 000
• Purcell biophysical project (Purcell Wilderness Conservancy
and adjacent areas)
• Biophysical resources of the East Kootenay
• Habitat map of Goat River area
• Habitat for grizzly bears in the Monashees and Selkirks
• Flathead grizzly bear study.
• Soil and terrain manuscript maps: 82 G/1-8, 10-15; 82 J/2-7,
10-14; 82 O/4; 82 M/1-2, 7-10, 15-16.
• Soils and landforms maps: 8 2 F/1-16;
82 K/1-16; 82 L/1,8,9,16.
• Vegetation manuscript maps: 82 F/1-16;
82 G/1-8, 10-15; 82 J/2-7, 10-14; 82 L/1-16; 82 O/4.

1:20 000
• Pend D’Oreille Valley project
• Sheep Mountain wildlife management area
• Habitat map for Mt. Michael

1:10 000
• Vegetation resources with wildlife interpretations for Lardeau
Flats
1

Maps available from Ministry of Environment, Kootenay Regional HQ, Nelson, B.C.
and Maps BC, Surveys and Resource Mapping Branch, Victoria, B.C.
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APPENDIX 4.
Plant identification references
Angove, K., and B. Bancroft (compilers). 1983. A guide to some common
plants of the Southern Interior of British Columbia. B.C. Min. For.,
Land Manage. Handb. No.7.
B.C. Provincial Museum, publications in natural history. Handbook series
for identifying plant species of common plant families. Published by
Queen's Printer, Victoria, B.C.
Clark, L.J. (with editorial revisions by J.G. Trelawny). 1976. Wild flowers
of the Pacific Northwest from Alaska to Northern California. Gray's
Pub. Ltd., Sidney, B.C.
Comeau, P.G., M.A. Comeau, and G.F. Utzig. 1982. A guide to plant
indicators of moisture for Southeastern B.C., with engineering
interpretations. B.C. Min. For., Land Manage. Handb. No. 5.
Coupe, R., C.A. Ray, A. Comeau, M.V. Ketcheson, and R.M. Annas
(compilers). 1982. A guide to some common plants of the Skeena
area, British Columbia. B.C. Min. For., Land Manage. Handb. No. 4.
Douglas, G.W., G.B. Straley, and D. Meidinger (eds.). 1989-91. The
vascular plants of British Columbia. Parts 1-3. B.C. Min. For.,
Research Branch, Victoria, B.C.
Hitchcock, C.L., and A. Cronquist. 1973. Flora of the Pacific Northwest: an
illustrated manual (condensed version). Univ. Wash. Press, Seattle,
Wash.
Lyons, C.P. 1974. Trees, shrubs and flowers to know in British Columbia.
J.M. Dent and Sons Ltd., Vancouver, B.C.
MacKinnon, A., J. Pojar, and R. Coupe (eds). 1992. Plants of northern
British Columbia. Lone Pine Pub., Edmonton, Alta.
Patterson, P.A., K.E. Neiman, and J.R. Tonn. 1985. Field guide to forest
plants of Northern Idaho. U.S. Dep. Agric. For. Serv., Intermtn. For.
Range Exp. Stn., Ogden, Utah., Gen. Tech. Rep. INT-180.
Vitt, D.H., J.E. Marsh, and R.B. Bovey. 1988. Mosses, lichens, & ferns of
northwest North America - a photographic field guide. Lone Pine
Pub., Edmonton, Alta.
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APPENDIX 5.
Soil moisture regime identification key1
This key is to assist the user in identifying soil moisture regime using
readily observable environmental features. It should be applied with
caution on steep south slopes of drier subzones. In such cases, the soil
moisture regime class may be one class drier. The soil moisture regime
classes 0-7, shown in the key, correspond to the terms very xeric ( 0 ) to
subhydric(7) 2 .

Category

Definition

Ridge crest

height of land; usually convex slope shape

Upper slope

the generally convex-shaped, upper portion of a slope

Middle slope

the portion of a slope between the upper and lower
slopes; the slope shape is usually straight

Lower slope

the area towards the base of a slope; the slope shape is
usually concave; it includes toe slopes which are
generally level areas located directly below and adjacent
to the lower slope

Flat

any level area (excluding toe slopes); the surface shape is
generally horizontal with no significant aspect

Alluvium

post-glacial, active floodplain deposits along rivers and
streams in valley bottoms; usually a series of low benches
and channels

Depression

any area that is concave in all directions; usually at the
foot of a slope or in flat topography

Soil depth

depth from the mineral soil surface to a root restricting
layer such as bedrock, strongly compacted, or strongly
cemented materials (e.g., “hardpan”)

Gleyed

soils that have poor drainage may be gleyed or mottled;
permanently saturated (gleyed) soils are dull yellowish,
blue, or olive in colour; soils that have orange coloured
mottles are indicative of a fluctuating water table

Coarse texture

sandy 3 with >35% volume of coarse fragments or
loamy 3 with >70% volume of coarse fragments

Fine texture

silty 3 or clayey 3 with <20% coarse fragment volume

1

Adapted from Lloyd et al. (1990) and Green et al. (1984).

2

0 - very xeric, 1 - xeric, 2 - subxeric, 3 - submesic, 4 - mesic, 5 - Subhygric, 6 - hygric,

3

Sandy - LS, S; loamy - SL, L, SCL; clayey - SiCL, CL, SC, SiC, C; silty - SiL, Si (see
Appendix 8 for soil texture determination).

7. subhydric.
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APPENDIX 6.
Soil nutrient regime identification table
Soil nutrient regime indicates, on a relative scale, the available nutrient
supply for plant growth (Pojar et al. 1987). The soil’s nutrient regime
integrates many environmental and biotic parameters which, 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
quantitative assessment is not usually possible because critical nutrient
concentrations are unknown for most plant species. Laboratory analysis is
also expensive and time consuming.
Common site factors and their relative contribution to soil nutrient regime
are shown in the conceptual key on the next page. All of the factors should
be evaluated to determine the site nutrient class. Use of the table involves
considering the relative levels of all the factors. For example, a site on an
upper slope with very coarse soil (sandy texture, 70% C.F.’s) and granitic
rock fragments would be classified as very poor for soil nutrients. In
contrast, a site on a lower slope with fine textured soil (clayey texture, 10%
C.F.’s) and dark coloured upper mineral horizons would be classified as
very 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 (sandy texture, 80% C.F.’s) on a lower
slope could be classified as nutrient-rich if continuous seepage were present
in the soil profile.
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APPENDIX 8.
Soil texturing key
Soil Texture is the relative proportion of various “size fractions” of soil.
The coarse fragment fraction consists of particles >2 mm in diameter (for
non-spherical particles measure second largest dimension). They are
divided into three size classes: gravels (2-75mm), cobbles (75-250mm) and
stones (>250mm). Coarse fragments are estimated visually as a% of the
whole soil (by volume): % stones + % cobbles + % gravels + % fine fraction =
100% (total soil).
The fine fraction consists of particles less than 2 mm in diameter. Again,
the fine fraction is divided into three size classes: sand, silt, and clay. The
relative proportion of fine fraction particles (sand, silt, and clay) are
estimated through the use of their unique properties of “feel”.

Sand - always felt as individual grains (visible when soil is smeared on
finger).

Fine Sand - Dry - similar to silt.
- Wet - not soapy or slippery, stiffer than silt (like grinding
compound or fine sand paper).

Silt

- Dry - feels floury
- Wet - slippery or soapy, slightly sticky.

Clay

- Dry - forms hard lumps.
- Moist - plastic (like plasticine).
- Wet - very sticky.

Most soils are a mixture of sand, silt, and clay; so the degree of graininess,
soapiness, or stickiness will vary depending upon how much of each
particle size is present. As the amount of clay increases, soil particles bind
together better, form stronger casts, and can be rolled into thinner, stronger
worms. As sand and silt content increase, the soil binding strength
decreases and only weak to moderately strong casts and worms can be
formed. The various classes of soil texture, defined on the textural triangle
in the accompanying figure, are named by a combination of the dominant
particle sizes; the term loam means a relatively even mix of the three.
The field determination of soil texture is subjective and can only be done
consistently with training and experience. Most particles >2mm in size
must be removed to enable precise assessment of soil texture - a small 2mm
screen helps. The field tests (outlined below and used in sequence with the
accompanying flowchart) are provided to assist in the field determination of
soil texture:

1. Graininess Test: Rub the soil between your fingers. If sand is
present, it will feel “grainy”. Determine whether sand comprises
more or less than 50% of the sample. Sandy soils often sound
gritty when worked in the hand (do you hear the beach?).
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2. Moist Cast Test: Compress some moist (not wet) soil by
clenching it in your hand. If the soil holds together (i.e., forms a
“cast”), then test the durability of the cast by tossing it from
hand to hand. The more durable it is (e.g., like plasticine) the
more clay is present.
3 . Stickiness Test: Wet the soil thoroughly and compress between
thumb and forefinger. Degree of stickiness is determined by
noting how strongly the soil adheres to the thumb and forefinger
upon the release of pressure, and by how much it stretches.
Stickiness increases with clay content.
4. Taste Test: Work a small amount of soil between your front
teeth. Silt particles are distinguished as fine “grittiness” (e.g.,
like driving on a dusty road), unlike sand which is distinguished
as individual grains (i.e., graininess). Clay has absolutely no
grittiness.
5 . Soapiness Test: Slide thumb and forefinger over wet soil.
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).
6. Worm Test: Roll some moist soil on your 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 the worm
will be. Try with wetter or drier soil to ensure you have the right
moisture content (best worm).
Well decomposed organic matter (humus) imparts silt-like properties to
the soil. It feels floury when dry and slippery or spongy when moist, but
not sticky and not plastic. However, when subjected to the taste test, it feels
non-gritty. It is generally very dark when moist or wet, and stains the
hands brown or black. Humus-enriched soils often occur on wet sites in
association with a heavy moss cover, and on grasslands. Humus is not used
as a determinant of soil texture; an estimate of the silt content of any
humus-enriched mineral soils should be reduced accordingly.
“Organic” soil samples are those that contain more than 30% organic
matter. Soil texture is not determined on organic samples. Most organic
soils and deep organic horizons are found on wet sites, often in depressions
or on flood plains; also in association with dense moss cover
(frequently Sphagnum spp.).
For more information on soil texturing, see Mitchell et al (1991).
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APPENDIX 9.
Humus forms key1
This key assists users in identifying humus forms to the order level,
through the use of readily observable forest floor characteristics.

Term

Definition

Ah horizon

a mineral horizon formed at or near the soil surface and
enriched with organic matter

L horizon

the litter layer, consisting of relatively fresh residues of
foliage, twigs, wood, and dead moss

F horizon

a horizon in which plant residues are partially
decomposed; these are discoloured and fragmented but
still largely recognizable

H horizon

a horizon dominated by well-decomposed organic
material; the original structure is no longer recognizable

Fungal mycelia

a mass of thread-like filaments that constitute the
“vegetative” phase of fungal development; many are
brown, black, grey, white, red, or yellow; others are
transparent

1

Adapted from Lloyd et al. (1990).
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APPENDIX 10.
Forage and erosion control seeding mixes
The following seed mixes and application rates are presented as examples.
Considerations such as price and availability of seed, as well as site and
climatic factors, should influence both species composition and application
rate of the seed mixes. Consult with district or regional range officer for
further information.
These mixes are presented on a weight basis. Ratios and seeding rates have
been calculated to ensure the desired live pure seeds per square metre is
achieved. Seeding time should be early spring, just after snow is gone or (if
this is not possible) late fall, before permanent snowfall. Seeding should be
done as soon as possible after site preparation. All legumes should be
inoculated.
1. Forage seeding mixes
1.1 Dry forest interim grazing mix
Orchardgrass1
Slender wheatgrass
Alsike clover
Rangelander/Rambler alfalfa

70%
19%
6%
5%

Seeding rate: 4-10 kg/ha
Areas of applicability: PPdh1 01,04,05,06; PPdh2 01,03,04;
all of IDF except as noted for 1.2.
1.2 Wet forest interim grazing mix
Alsike clover
Orchardgrass
Perennial ryegrass

8%
67%

25%

Seeding rate: 2-4 kg/ha
Areas of applicability: IDFdm1 05,06; IDFdm2 06,07; all of
MS, ESSF and ICH. If overtopping of tree seedlings by forage
is a concern, substitute white Dutch for Alsike clover at same
percentage.
2. Erosion control mixes
Application rates are based on hydraulic seeding. Where seeding method
places seed below soil surface, seeding rates can be reduced by 25%. In
many cases, fertilizer should be added. Application rates must be adjusted
according to erosion potential. Consider the addition of cover crops
(ryegrasses, grains) on very high erosion potential sites (cut and fill slopes).

1

An alternative mix for dry, open sites would include 35% meadow brome and 35%
orchardgrass.
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2.1 Dry range erosion control mix
Rambler alfalfa
Intermediate wheatgrass
Smooth bromegrass
Crested wheatgrass
Slender wheatgrass

20%
20%
15%
30%
15%

Seeding rate: 20 kg/ha
Areas of applicability: PPdh1 02,03; PPdh2 02a, 02b.
2.2 Dry forest erosion control mix
Alsike clover
Creeping red fescue
Timothy
Intermediate wheatgrass
Orchardgrass

15%
20%
10%
30%
25%

Seeding rate: 30 kg/ha
Areas of applicability: PPdh1 01,04,05,06; PPdh2 01,03,04;
all of IDF except as in 2.3.
2.3 Wet forest erosion control mix
White Dutch clover
Alsike clover
Creeping red fescue
Kentucky bluegrass
Annual or perennial ryegrass

25%
25%
25%
5%
20%

Seeding rate: 30-35 kg/ha
Area of applicability: all sites in ICH, MSdk 02,03,04; MSdm1
02,03,04,01; IDFdm1 05,06; IDFdm2 06,07; not recommended
on cut and fill slopes where erosion hazard is high.
2.4 Spruce fir erosion control mix
White Dutch clover
Alsike clover
Creeping red fescue
Mountain brome
Annual ryegrass
Timothy

20%
20%
25%
10%
15%
10%

Seeding rate: 30-35 kg/ha
Area of applicability: all sites in ESSF; MSdk 01,05,06;
MSdm1 05,06,08; not recommended o n cut and fill slopes
where erosion hazard is high.
If the spread of knapweed is of concern, orchardgrass should
be added.
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2.5 Dry sod-forming mix
Rambler alfalfa
Crested wheatgrass
Redtop
Canada bluegrass
Hard fescue
Slender wheatgrass

20%
30%
5%
10%
15%
20%

Seeding rate: 30 kg/ha
Areas of applicability: all sites in PP; designated for road
rights-of-way, cut and fill slopes and high traffic areas.
2.6 Moist sod-forming mix
White Dutch or Alsike clover
Redtop
Creeping red fescue
Kentucky bluegrass
Perennial ryegrass

20%
10%
40%
15%
15%

Seeding rate: 30 kg/ha
Areas of applicability: all slopes in IDF, MS, ICH and
ESSF; designed for road rights-of-way, cut and fill slopes, and
high traffic areas.
3. Special use mixes
3.1 Lodgepole pine spacing mix
Alsike clover
15%
Redtop
10%
Creeping red fescue
25%
Kentucky bluegrass
25%
Smooth bromegrass
25%
Perennial ryegrass can be included to give early
establishment.
Seeding rate: 30 kg/ha
3.2 Silvi-mix (spring seeding only)
Sweet clover
Orchardgrass

75%
25%

Seeding rate: 2 kg/ha
Area of applicability: used for breaking subsurface compaction
on landings.
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APPENDIX 11.
Key to the identification of common rocks in the
Nelson Forest Region
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APPENDIX 12.
Climate descriptions
The climate descriptions found in the subzone/variant summary pages, (eg.
very hot, dry summers), represent a relative comparison amongst subzones
within the Nelson Forest Region. These relative climatic classes are based
on the normalized long-, and short-term Atmospheric Environmental
Service (AES) climate data available (Table 4.2). The number of climate
stations within each subzone/variant is indicated in Table 4.2. Climate
data are not currently available for nine subzone/variants in the Nelson
Forest Region; for these the descriptions are based on local experience and
neighbouring subzone/variants.
These data are presented for comparison purposes and characterize the
subzone/variants as best as possible. The classes outlined in the summary
pages may differ by one class in any given location. The relative scales
used follow:
Mean summer temperature (°C)
very hot
> 12.6
hot
10.1 to 12.5
warm
7.1 to 10.0
cool
< 7.0

Mean winter temperature (°C)
very mild
> 1.5
mild
0.0 to 1.4
cool
-1.9 to -0.1
-4.0 to -2.0
cold
very cold
< -4.1

Mean summer precipitation (mm)

Mean snowfall (mm)
(water equivalent)
< 200
very light
201 to 350
light
moderate
351 to 500
heavy
501 to 800
very heavy
> 801

very dry
dry
moist
wet
very wet

< 200
201 to 230
231 to 300
301 to 400
> 400

Average maximum
insignificant
very shallow
shallow
moderate
deep
very deep

snowpack (cm)
< 30
< 60
< 100
< 150
100 t o 200
> 200

Dry soil conditions1
(approx. mos.)
long
2to3
short
<1
insignificant
< 0.5

Snow cover duration
very short
< 3
short
< 4
moderate
<6
long
<8
very long
<9

(mos.)

Frozen soil conditions
(approx. cm)
not expected2
0
shallow
15

1

On the subzone/variant summary pages, the ranges given reflect the expected
conditions on xeric to Subhygric moisture regimes.

2

The only usual exception is very shallow freezing during brief periods
before snowfall and after snowmelt.
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APPENDIX 13.
Common plants and tree codes of the Nelson
Forest Region
COMMON NAME

LATIN NAME

Trees
aspen, trembling (At1)
birch, paper (Ep)
cascara
cottonwood, black (Act)

Populus tremuloides
Betula papyrifera
Rhamnus purshiana
Populus balsamifera
ssp. trichocarpa
Pseudotsuga menziesii
Abies grandis
Abies lasiocarpa
Tsuga mertensiana
Tsuga heterophylla
Larix lyallii
Larix occidentalis
Acer glabrum
Pinus flexilis
Pinus contorta
Pinus ponderosa
Pinus monticola
Pinus albicaulis
Thuja plicata
Picea engelmannii
Picea glauca x engelmannii
Taxus brevifolia

Douglas-fir (Fd)
f i r , grand (Bg)
fir, subalpine (Bl)
hemlock, mountain (Hm)
hemlock, western (Hw)
larch, alpine (La)
larch, western (Lw)
maple, Douglas
pine, limber (Pf)
pine, lodgepole (Pl)
pine, ponderosa/yellow (Py)
pine, western white (Pw)
pine, whitebark (Pa)
redcedar, western (Cw)
spruce, Engelmann (Se)
spruce, hybrid white (Sxw)
yew. western
Shrubs
alder, mountain
alder, Sitka
antelope-brush
azalea, false
birch, scrub
blueberry, oval-leaved
ceanothus, redstem
cherry, bitter
cherry, choke
cinquefoil, shrubby
currant, northern black
currant, squaw
currant, sticky
1

Alnus tenuifolia
Alnus crispa ssp. sinuata
Purshia tridentata
Menziesia ferruginea
Betula glandulosa
Vaccinium ovalifolium
Ceanothus sanguineus
Prunus emarginata
Prunus virginiana
Potentilla fruticosa
Ribes hudsonianum
Ribes cereum
Ribes viscosissimum

Tree species codes follow British Columbia Ministry of Forests, Inventory
Branch standards.
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COMMON NAME

LATIN NAME

devil’s club
dogwood, red-osier
elderberry, blue
elderberry, red
falsebox
gooseberry, black
gooseberry, white-stemmed
hazelnut, beaked
highbush-cranberry
honeysuckle, Utah
honeysuckle, western trumpet
huckleberry, black
juniper, common
juniper, Rocky Mountain
Labrador tea
mountain-ash, Sitka
mountain-ash, western
ninebark, mallow
ocean-spray
Oregon-grape, tall
penstemon, shrubby
rabbit-brush
raspberry, red
rhododendron, white-flowered
rose, baldhip
rose, Nootka
rose, prairie
rose, prickly
sage, pasture
snowberry, common
snowbrush
soopolallie
spirea, birch-leaved
sumac
thimbleberry
trapper's tea
wolf-willow

Oplopanax horridus
Cornus stolonifera
Sambucus cerulea
Sambucus racemosa
Paxistima myrsinites
Ribes lacustre
Ribes inerme
Corylus cornuta
Viburnum edule
Lonicera utahensis
Lonicera ciliosa
Vaccinium
membranaceum
Juniperus communis
Juniperus scopulorum
Ledum groenlandicum
Sorbus sitchensis
Sorbus scopulina
Physocarpus malvaceus
Holodiscus discolor
Mahonia aquifolium
Penstemon fruticosus
Chrysothamnus nauseosus
Rubus idaeus
Rhododendron albiflorum
Rosa gymnocarpa
Rosa nutkana
Rosa woodsii
Rosa acicularis
Artemisia frigida
Symphoricarpos albus
Ceanothus velutinus
Shepherdia canadensis
Spiraea betulifolia
Rhus glabra
Rubus parviflorus
Ledum glandulosum
Elaeagnus commutata

Herbs
alumroot, round-leaved
American brooklime
arnica, heart-leaved
arnica, mountain
aster, fringed
aster, leafy
aster, showy
avens, large-leaved
balsamroot, arrow-leaved

Heuchera cylindrica
Veronica americana
Arnica cordifolia
Arnica latifolia
Aster ciliolatus
Aster foliaceus
Aster conspicuus
Geum macrophyllum
Balsamorhiza sagittata
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baneberry
barley, foxtail
bear-grass
bedstraw northern
bedstraw, sweet-scented
bilberry, low
bitterroot
bladderpod, Columbia
bluebells, tall
blueberry, dwarf
blue-eyed Mary, small-flowered
bluegrass, Kentucky
bluejoint
bog-laurel

Actaea rubra
Hordeum jubatum
Xerophyllum tenax
Galium boreale
Galium triflorum
Vaccinium myrtillus
Lewisia rediviva
Lesquerella douglasii
Mertensia paniculata
Vaccinium caespitosum
Collinsia parviflora
Poa pratensis
Calamagrostis canadensis
Kalmia microphylla
ssp. occidentalis
Platanthera dilatata
Pteridium aquilinum
Rubus pedatus
Bromus vulgaris
Bromus ciliatus
Gaillardia aristata
Eriogonum heracleoides
Trautvetteria caroliniensis
Cornus canadensis
Ranunculus acris
Ranunculus eschscholtzii
Senecio pseudaureus
Silene douglasii
Bromus tectorum
Cerastium arvense
Potentilla gracilis
Potentilla palustris
Clematis occidentalis
Trifolium repens
Lycopodium clavatum
Lycopodium annotinum
Collomia linearis
Petasites sagittatus
Petasites frigidus
Aquilegia formosa
Aquilegia flavescens
Corallorhiza maculata
ssp. maculata
Corallorhiza striata
Heracleum lanatum
Empetrum nigrum
Leucanthemum vulgare
Erigeron peregrinus
Taraxacum officinale

bog-orchid, white
bracken
bramble, five-leaved
brome, Columbia
brome, fringed
brown-eyed Susan
buckwheat, parsnip-flowered
bugbane, false
bunchberry
buttercup, meadow
buttercup, subalpine
butterweed, streambank
campion, Douglas’
cheatgrass
chickweed, field
cinquefoil, graceful
cinquefoil, marsh
clematis, blue
clover, white
clubmoss, running
clubmoss, stiff
collomia, narrow-leaved
coltsfoot, arrow-leaved
coltsfoot, palmate
columbine, red
columbine, yellow
coralroot, spotted
coralroot, striped
cow-parsnip
crowberry
daisy, oxeye
daisy, subalpine
dandelion, common
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death-camas, meadow
death-camas, mountain
desert-parsley, fern-leaved
desert-parsley, narrow-leaved
dogbane, spreading

Zigadenus venenosus
Zigadenus elegans
Lomatium dissectum
Lomatium triternatum
Apocynum
androsaemifolium
Disporum hookeri
Disporum trachycarpum
Calypso bulbosa
Smilacina racemosa
Smilacina stellata
Phegopteris connectilis
Blechnum spicant
Cystopteris fragilis
Athyrium filix-femina
Adiantum pedatum
Polystichum lonchitis
Gymnocarpium dryopteris
Cryptogramma crispa
Botrychium virginianum
Dryopteris expansa
Festuca idahoensis
Festuca scabrella
Festuca occidentalis
Epilobium angustifolium
Erigeron pumilus
Tiarella trifoliata var.
unifoliata
Tellima grandiflora
Geranium bicknellii
Geranium molle
Ipomopsis aggregata
Asarum caudatum
Trollius laxus
Aruncus dioicus
Heterotheca villosa
Solidago canadensis
Solidago spathulata
Chenopodium rubrum
Stipa comata
Parnassia fimbriata
Lithospermum incisum
Senecio triangularis
Vaccinium scoparium
Vahlodea atropurpurea
Crepis atrabarba
Hieracium albiflorum
Hedysarum sulphurescens
Veratrum viride
Equisetum arvense

fairybells, Hooker’s
fairybells, rough-fruited
fairyslipper
false Solomon’s-seal
false Solomon’s-seal, star-flowered
fern, beech
fern, deer
fern, fragile
fern, lady
fern, maidenhair
fern, mountain holly
fern, oak
fern, parsley
fern, rattlesnake
fern, spiny wood
fescue, Idaho
fescue, rough
fescue, western
fireweed
fleabane, shaggy
foamflower, one-leaved
fringecup, tall
geranium, Bicknell’s
geranium, dovefoot
gilia, scarlet
ginger, wild
globeflower
goatsbeard
golden-aster, hairy
goldenrod, Canada
goldenrod, spike-like
goosefoot, red
grass, needle-and-thread
grass-of-Parnassus, fringed
gromwell, yellow
groundsel, arrow-leaved
grouseberry
hairgrass, mountain
hawksbeard, slender
hawkweed, white-flowered
hedysarum, yellow
hellebore, Indian
horsetail, common
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horsetail, meadow
horsetail, wood
horseweed
hound‘s-tongue, common
Indian-pipe
Indian-wheat
junegrass
kinnikinnick
knapweed, diffuse
knapweed, spotted
larkspur, Montana
lemonweed
lily, chocolate
lily, glacier
lily, threespot mariposa
locoweed, field
lousewort, bracted
lousewort, sickletop
lovage, Canby’s
lupine, arctic
lupine, silky
marsh-marigold, white
meadowrue, western
milk-vetch, timber
miner’s-lettuce
miner’s-lettuce, Siberian
mitrewort, Brewer’s
mitrewort, common
mitrewort, five-stamened
mock-orange
monkey-flower, pink
mountain-avens, white
mountain-avens,yellow
mountainbells
mountain-heather, pink
mountain-heather, white
mountain-heather, yellow
mullein, great
needlegrass, stiff
nettle, stinging
nightshade, enchanter’s
onion, nodding
oniongrass
orchardgrass
paintbrush, common red
partridgefoot
pathfinder
pearly everlasting
peavine, creamy

Equisetum pratense
Equisetum sylvaticum
Conyza canadensis
Cynoglossum officinale
Monotropa uniflora
Plantago patagonica
Koeleria macrantha
Arctostaphylos uva-ursi
Centaurea diffusa
Centaurea maculosa
Delphinium bicolor
Lithospermum ruderale
Fritillaria lanceolata
Erythronium grandiflorum
Calochortus apiculatus
Oxytropis campestris
Pedicularis bracteosa
Pedicularis racemosa
Ligusticum canbyi
Lupinus arcticus
Lupinus sericeus
Caltha leptosepala
Thalictrum occidentale
Astragalus miser
Claytonia perfoliata
Claytonia sibirica
Mitella breweri
Mitella nuda
Mitella pentandra
Philadelphus lewisii
Mimulus lewisii
Dryas octopetala
Dryas drummondii
Stenanthium occidentale
Phyllodoce empetriformis
Cassiope mertensiana
Phyllodoce glanduliflora
Verbascum thapsus
Stipa occidentalis
Urtica dioica
Circaea alpina
Allium cernuum
Melica bulbosa
Dactylis glomerata
Castilleja miniata
Luetkea pectinata
Adenocaulon bicolor
Anaphalis margaritacea
Lathyrus ochroleucus
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peavine, purple
pennycress, field
penstemon, small-flowered
penstemon, yellow
phacelia, silverleaf
phlox, spreading
phlox, tufted
pinedrops
poison-ivy
prairie crocus

Lathyrus nevadensis
Thlaspi arvense
Penstemon procerus
Penstemon confertus
Phacelia hastata
Phlox diffusa
Phlox caespitosa
Pterospora andromedea
Rhus radicans
Anemone patens ssp.
multifida
Chimaphila umbellata
Antennaria neglecta
Antennaria racemosa
Antennaria microphylla
Antennaria umbrinella
Clintonia uniflora
Rubus pubescens
Goodyera oblongifolia
Oryzopsis asperifolia
Arabis holboellii
Lolium perenne
Hypericum perforatum
Tragopogon dubius
Arenaria capillaris
Aralia nudicaulis
Leptarrhena pyrolifolia
Saxifraga lyallii
Saxifraga bronchialis
Equisetum hyemale
Equisetum scirpoides
Selaginella densa
Dodecatheon pulchellum
Moneses uniflora
Lysichiton americanum
Rumex acetosella
Euphorbia esula
Sedum lanceolatum
Sedum stenopetalum
Fragaria virginiana
Fragaria vesca
Osmorhiza chilensis
Gaultheria ovatifolia
Cirsium vulgare
Cirsium arvense
Aristida longiseta
Phleum pratense
Geocaulon lividum
Sisymbrium altissimum

prince’s pine
pussytoes, field
pussytoes, racemose
pussytoes, rosy
pussytoes, umber
queen’s cup
raspberry, trailing
rattlesnake-plantain
ricegrass, rough-leaved
rockcress, Holboell’s
ryegrass, perennial
St. John’s-wort, common
salsify, yellow
sandwort, thread-leaved
sarsaparilla, wild
saxifrage, leatherleaf
saxifrage, red-stemmed
saxifrage, spotted
scouring-rush
scouring-rush, dwarf
selaginella, compact
shootingstar, few-flowered
single delight
skunk cabbage
sour weed
spurge, leafy
stonecrop, lance-leaved
stonecrop, worm-leaved
strawberry, wild
strawberry, wood
sweet-cicely, mountain
tea-berry, western
thistle, bull
thistle, Canada
three-awn, red
timothy
toad-flax, bastard
tumble-mustard, tall
307

COMMON NAME

LATIN NAME

twayblade, heart-leaved
twayblade, northwestern
twinflower
twistedstalk, clasping
twistedstalk, rosy
twistedstalk, small
valerian, Sitka
vetch, American
violet, Canada
violet, early blue
violet, kidney-leaved
violet, round-leaved
violet, stream
water-hemlock, Douglas’
wheatgrass, bluebunch
wildrye, blue
wildrye, fuzzy-spiked
willowherb, small-flowered
wintergreen, green
wintergreen, one-sided
wintergreen, pink
woodland star, small-flowered
wood-reed, nodding
woodrush, small-flowered
woodrush, smooth
yarrow
yellow bell

Listera cordata
Listera caurina
Linnaea borealis
Streptopus amplexifolius
Streptopus roseus
Streptopus streptopoides
Valeriana sitchensis
Vicia americana
Viola canadensis
Viola adunca
Viola renifolia
Viola orbiculata
Viola glabella
Cicuta douglasii
Agropyron spicatum
Elymus glaucus
Elymus innovatus
Epilobium minutum
Pyrola chlorantha
Orthilia secunda
Pyrola asarifolia
Lithophragma parviflorum
Cinna latifolia
Luzula parviflom
Luzula hitchcockii
Achillea millefolium
Fritillaria pudica

Mosses, Lichens, and Liverworts
cladinas
feathermoss, red-stemmed
knight’s plume
lichen, common coral
lichen, dog
lichen, freckled
liverwort, common leafy
liverwort, green-tongue
moss, curly heron’s-bill
moss, electrified cat’s-tail
moss, glow
moss, greyfrayed-cap
moss, juniper haircap
moss, leafy
moss, pipecleaner
moss, rock
moss,sidewalk
moss, step
moss,woodsy ragged
sphagnum

Cladina spp.
Pleurozium schreberi
Ptilium crista-castrensis
Sterocaulon paschale
Peltigera canina
Peltigera aphthosa
Barbilophozia lycopodioides
Marchantia polymorpha
Dicranum fuscescens
Rhytidiadelphus triquetrus
Aulacomnium palustre
Rhacomitrium canescens
Polytrichum juniperinum
Mnium spp.
Rhytidiopsis robusta
Rhacomitrium spp.
Tortula ruralis
Hylocomium splendens
Brachythecium hylotapetum
Sphagnum
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