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Climate  The Montane Spruce Zone has a cool, continental climate
characterized by cold winters and moderately short, warm summers
(Hope et al. 1991).  Although there are no long-term climatic data from
this zone in the Cariboo Forest Region, the location of the MS Zone
above the SBPS and, to a lesser extent, above the IDF, implies that
temperatures are colder, growing seasons are shorter, and precipitation is
greater than in these other zones.  Short-term data from the Itcha�
Ilgachuz area indicate that night-time subfreezing temperatures are
common during the growing season (Steen et al. 1990).  Mean annual
precipitation is small but probably slightly greater than the 440 mm
recorded in the SBPS.  Mid winter snowpack depths are commonly 60�
100 cm.

The cool summers and cold winters of the MS Zone result largely from
its position in the strong rainshadow of the Coast Mountains and its
high elevations.  The low precipitation, dry air, and clear skies in the
rainshadow result in significant night-time radiation cooling and low
overnight temperatures.

TABLE 10  Environmental characteristics of MS subzones and variants
in the Cariboo Forest Region

    MSxv   MSxk   MSdc2   MSdv
Area (km )      8731   605   798 (MSdc2 and

   MSdv combined)
Elevation range (m)      1450�   1450�   1200�   1150�

     1700 (S)   1700   1525   1700
     1250�
     1500 (N)

Climate      no data    no data   no data   no data
Soils
   Zonal soilsa      E.DYB.    E.DYB.   BR.GL   BR.GL

     (BR.GL)    (BR.GL)
Zonal humus formb   HR    HR   HR   HR

aE.DYB. = Eluviated Dystric Brunisol; BR.GL = Brunisolic Gray Luvisol
bHR = HemiMor

Source publication
LMH 39
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Seepage volumes are generally higher in the MS than in the SBPS.  Moist
soils, resulting from seepage, often limit soil warming on lower slopes
and in basins and therefore limit vegetation production.

Subzones of the MS Zone in the Cariboo Forest Region

Four subzones, one represented by a single variant, occur in the Cariboo
Forest Region.
MSxk - Very Dry Cool MS Subzone
MSxv - Very Dry Very Cold MS Subzone
MSdv - Dry Very Cold MS Subzone
MSdc - Dry Cold MS Subzone
   MSdc2 - Tatlayoko Variant

MSxk Subzone  The MSxk is interpreted to be the warmest MS
subzone in the Cariboo Forest Region.  In British Columbia it occurs in
the central part of the Thompson Plateau and on the southern edge of
the Fraser Plateau, north from the U.S. border to the Clinton area.  In the
Cariboo Forest Region it occurs in the Hihium Lake, Bonaparte Lake,
and eastern Marble Range area at elevations above the IDFdk3 and
below the ESSFxv or ESSFxk.  It has many similarities, in terms of
climate and zonal site vegetation, to the SBPSmk subzone, but is
differentiated from it by the presence of grouseberry on zonal sites.
Mature forests on zonal sites are dominated by even-aged, even-sized
lodgepole pine and usually contain a few spruce in the forest canopy and
regeneration layers.  In contrast to other MS subzones, subalpine fir is
uncommon and pinegrass is abundant on zonal sites.  Deciduous trees
are less common than in the SBPS or IDF.  The undergrowth vegetation
of mature forests on zonal sites is dominated by pinegrass,
feathermosses, and twinflower (Table 11).  Grouseberry is usually
present, although often not abundant.  Tree species regeneration is often
sparse and is primarily hybrid white spruce.  Few shrubs are present.

MSxv Subzone  The MSxv is the most extensive subzone of the MS
Zone in the Cariboo Forest Region.  The largest area of MSxv occurs on
the gently rising topography surrounding the Itcha and Ilgachuz
Mountains.  The subzone also occurs all along the leeward slopes of the
Coast Mountains where mid to high-elevation slopes face onto the
Interior Plateau.  In the inner valleys of the Coast Mountains, it is
replaced by the MSdc and MSdv subzones.  The MSxv typically occurs
above the SBPSxc or SBPSdc and below the ESSFxv.

Source publication
LMH 39
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   Pinus contorta

  Picea engelmannii x glauca
  Abies lasiocarpa

  Vaccinium membranaceum
  Rhododendron albiflorum

  Juniperus communis
  Shepherdia canadensis

  Rosa acicularis
Picea engelmannii x glauca

Abies lasiocarpa
  Lonicera involucrata

  Empetrum nigrum
  Vaccinium scoparium

  Cornus canadensis
  Vaccinium caespitosum

  Arctostaphylos uva-ursi
  Orthilia secunda

  Calamagrostis rubescens
  Linnaea borealis
  Arnica cordifolia

  Epilobium angustifolium
  Aster conspicuus

  Fragaria virginiana
  Osmorhiza chilensis

  Galium boreale
  Thalictrum occidentale

  Lupinus arcticus
  Cladina spp.

  Cladonia spp.
  Pleurozium schreberi

  Dicranum spp.
  Peltigera aphthosa

lodgepole pine
hybrid white spruce
subalpine fir
black huckleberry
white-flowered rhododendron
common juniper
soopolallie
prickly rose
hybrid white spruce
subalpine fir
black twinberry
crowberry
grouseberry
bunchberry
dwarf blueberry
kinnikinnick
one-sided wintergreen
pinegrass
twinflower
heart-leaved arnica
fireweed
showy aster
wild strawberry
mountain sweet-cicely
northern bedstraw
western meadowrue
arctic lupine
reindeer lichens
cladonia lichens
red-stemmed feathermoss
heron's-bill mosses
freckle pelt

TABLE 11  MS vegetation table - zonal sitesa

MSxv
5

1

3

1

1

3

4

4

3

1

1

3

3

2

3

3

5

3

3

MSdv
5

1

4

3

3

3

2

1

3

2

1

4

4

3

2

4

2

2

2

3

3

1

4

3

3

MSdc2
5

1

4

1

4

1

2

3

3

3

1

3

MSxk
5

2

1

3

3

3

2

3

1

3

1

2

5

3

3

3

2

5

1

3

Tree
Layer

Shrub
Layer

Herb
Layer

Moss
Layer

aData are for zonal sites only.
 Species abundance: 1 present in 40�60% of plots surveyed; 2 >60% of plots, mean cover <1%; 3 >60% of plots, mean cover 1�7%;

4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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The MSxv is the coldest and driest subzone of the MS in British
Columbia and also one of the least productive biogeoclimatic units for
tree growth.  Winters are cold and summers are cool with frequent
growing-season frost.  Mature forests on zonal sites are predominantly
even-aged, even-sized lodgepole pine forests with scattered hybrid white
spruce.  Subalpine fir is common in the southern but not the northern
parts of the subzone.  Vegetation succession in this climate is very slow,
and pine stands more than 200 years old often have few spruce or
subalpine fir trees in the canopy.  In contrast to other subzones of the
MS, Douglas-fir is absent from all ecosystems of the MSxv, and
crowberry is common on zonal sites.  The undergrowth vegetation on
zonal sites is dominated by crowberry, grouseberry, a small number of
low forb species (such as bunchberry), mosses, and lichens.
Feathermosses, especially red-stemmed feathermoss, dominate the moss
layer.  Very few medium or tall shrubs are present.  In contrast to the
SBPSxc, mature pine stands have a relatively closed canopy and little
pine regeneration in the understory.  Mountain pine beetle, which has
caused extensive mortality of lodgepole pine trees in the SBPS, has much
less impact in the MSxv.

MSdc2 Variant  The MSdc is a relatively small subzone that occurs in
the valleys of the Coast Mountains in the Kamloops and Cariboo forest
regions.  In the Cariboo Forest Region it is represented by the MSdc2
variant, which occurs in the valleys of Chilko and Tatlayoko lakes,
Mosley Creek, and Klinaklini and Atnarko rivers above the IDFdw and
below the ESSFxv.  The climate in this area is moderated somewhat by
coastal influences and, as a result, winters are less cold and summers
have less frequent frost than in the MSxv.  Mature forests on zonal sites
are predominantly lodgepole pine stands, often with moderate amounts
of subalpine fir and trembling aspen, scattered spruce, and occasionally
Douglas-fir.  The undergrowth of these stands contains more species and
is more productive than that of the MSxv.  The undergrowth is domi-
nated by low- to medium-height forbs and grasses with comparatively
few mosses or lichens.  The shrub layer is typically sparse and consists
mostly of soopolallie and Sitka alder.  Common herbaceous plants are
heart-leaved arnica, twinflower, and bunchberry.  In contrast to the
MSxv, grouseberry and crowberry are seldom present.
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MSxv
MONTANE SPRUCE

VERY DRY VERY COLD SUBZONE

The MSxv is a moderately large (8731 km2) subzone that occurs
primarily within the Cariboo Forest Region.  It is most extensive on the
plateau landscapes that rise gently towards the Itcha Mountains from
the south, east, and north.  It also common on the leeward slopes of the
Coast Mountains, overlooking the Fraser Plateau, at elevations above the
SBPS and below the ESSFxv.  It extends for only a short distance from
the plateau into the valleys of the Coast Mountains and does not occur
east of the Fraser River.  Elevations are generally 1400�1700 m in the
south and 1250�1500 m in the north.

Distinguishing Adjacent Units from the MSxv

The SBSmc2 occurs at similar elevations northeast of Narcosli Lake and
north of Wentworth Creek where precipitation is somewhat higher than
in the MSxv.  The MSxk occurs at similar elevations south of Churn
Creek where the climate is warmer.  At similar elevations within the
valleys of the Coast Mountains, the MSxv is replaced by the MSdc2
and MSdv.  The MSdc2 occurs from the valley of Chilko Lake and
westward, while the MSdv occurs at similar elevations in the Taseko
Lakes valley.  Low elevations of the MSxv most often border SBPS
subzones.  The SBPSxc occurs below the MSxv throughout most of its
range south of the Itcha and Ilgachuz mountains.  The SBPSdc and
SBPSmk occur below the MSxv in the north-central part of the Cariboo
Forest Region, while the SBPSmc occurs below the MSxv on the north
side of the Itcha and Ilgachuz mountains and in the Dean River valley.
The IDFdk4 occurs below a small portion of the MSxv in the relatively
warm areas where the Mosley and Homathko river valleys open onto
the plateau.  The ESSFxv occurs above the MSxv throughout its
distribution.

In the SBPSxc, zonal sites have:
� no grouseberry or crowberry;
� short-awned ricegrass, spike-like goldenrod, and more abundant
  pinegrass;
� greater cover of lichens than mosses.

Source publication
LMH 39
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In the SBPSdc, zonal sites have:
� no grouseberry or crowberry;
� kinnikinnick and birch-leaved spirea;
� more abundant pinegrass and dwarf blueberry.

In the SBPSmk, zonal sites have:
� no grouseberry or crowberry;
� birch-leaved spirea, black huckleberry, trailing raspberry,

and showy aster;
� more abundant pinegrass.

In the SBPSmc, zonal sites have:
� no grouseberry or crowberry;
� kinnikinnick, birch-leaved spirea.
cold, moist soils have:
� black spruce.

In the IDFdk4, zonal sites have:
� Douglas-fir�dominated forests;
� timber milk-vetch and abundant pinegrass;
� no bunchberry, grouseberry, crowberry, or knight�s plume.

In the MSxk, zonal sites have:
� birch-leaved spirea, falsebox, and black huckleberry;
� more abundant pinegrass;
� no crowberry or common juniper.

In the SBSmc2, zonal sites have:
� subalpine fir common in overstory;
� black huckleberry, five-leaved bramble, and rosy twistedstalk;
� no grouseberry or crowberry.

In the MSdc2, zonal sites have:
� subalpine fir common in overstory;
� Douglas-fir, saskatoon, and more abundant pinegrass;
� no common juniper, crowberry, or grouseberry.
drier sites have:
� frequent falsebox.

In the MSdv, zonal sites have:
� strawberry, northern bedstraw, showy aster, and arctic lupine;
� abundant pinegrass and more common subalpine fir;
� little or no grouseberry or crowberry.
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In the ESSFxv, zonal sites have:
� common arctic lupine and subalpine fir;
� no pinegrass.
mesic north aspects have:
� common white-flowered rhododendron.
wetter sites have:
� common Sitka valerian and Indian hellebore.

Site Units of the MSxv

Zonal Site Series  01  Pl - Grouseberry - Feathermoss Site Series is
the predominant site unit of the MSxv landscape on gentle to moderately
steep, upper to lower slope positions on all aspects.  The climax forest
canopy is dominated by hybrid white spruce.  Subalpine fir is occasion-
ally present but is common in the canopy only in the area eastward from
Vedan and Anvil mountains.  Due to frequent wildfires and slow rates of
succession, natural stands are most often dominated by lodgepole pine
less than 200 years old.  Hybrid white spruce, lodgepole pine, and
occasionally subalpine fir regeneration are present.  The undergrowth
vegetation is dominated by low-growing forbs, dwarf shrubs, mosses,
and lichens.  Crowberry and grouseberry are characteristic species.
Other common species are bunchberry, twinflower, one-sided winter-
green, and heart-leaved arnica.  A nearly continuous cover of red-
stemmed feathermoss, knight�s plume, and Dicranum mosses is present.

Drier Sites  Sites drier than zonal are common, and associated primarily
with isolated bedrock outcrops and coarse sandy soils, often along major
streams.  Compared to the /01 site series, they have more kinnikinnick
and ground lichens, and less spruce.

02  Pl - Fescue - Stereocaulon Site Series occurs on level to gently
sloping, rapidly drained sandy soils.  The mature forest canopy is
dominated by lodgepole pine and tree regeneration is sparse.  The
shrub layer is sparse and consists of scattered soopolallie and common
juniper.  The herbaceous layer is also typically sparse and is distin-
guished by the presence of Altai fescue.  A high cover of ground
lichens, particularly Stereocaulon species, dominates the undergrowth
vegetation.  Altai fescue and the abundance of Stereocaulon lichens
distinguishes this from other MSxv site units.
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03  Pl - Kinnikinnick - Cladonia Site Series occurs on ridge crests
and hilltops where soils are <50 cm deep over bedrock.  It also occurs
on mid to upper slope positions of steep (>30%), south-facing slopes.
The forest canopy is moderately open and almost entirely lodgepole
pine.  The undergrowth vegetation is relatively sparse and character-
ized by scattered shrubs (primarily common juniper and soopolallie)
and a low to moderate cover of low-growing herbaceous layer plants
(especially kinnikinnick, twinflower, short-awned ricegrass, and Rocky
Mountain butterweed).  Ground lichens and Dicranum mosses are
abundant.  Together with the absence of grouseberry, they distinguish
these sites from the moister /04 sites.

04  Pl - Grouseberry - Kinnikinnick Site Series includes a wide
range of sites drier than the /01 site series: upper and crest slope
positions with deep soils, coarse-textured glaciofluvial soils, steep
(>30%) north-facing slopes, and moderate (15�30%) gradient south-
facing slopes.  The forest canopy is dominated by lodgepole pine,
often with scattered hybrid white spruce and, in southeastern parts of
the subzone, subalpine fir.  The undergrowth consists of scattered low
shrubs, dwarf shrubs, low forbs, mosses, and lichens.  Lichens are very
common but less abundant than in the /03 site series.  Common
undergrowth species include crowberry, kinnikinnick, grouseberry,
soopolallie, and red-stemmed feathermoss.  The undergrowth is
distinguished from the /01 site series by abundant kinnikinnick and
lichens, and from other dry sites by abundant grouseberry, crowberry,
and red-stemmed feathermoss.

05  Pl - Trapper�s tea - Crowberry Site Series has a localized known
distribution, confined primarily to the vicinity of Vedan, Wales, and
Piltz mountains in the South Chilcotin.  It occurs predominantly on
well- to moderately well-drained loamy soils on gentle to moderate
north- and east-facing slopes.  The mature forest canopy is dominated
by lodgepole pine but occasionally includes hybrid white spruce and
subalpine fir, which are the principal species of tree regeneration.  The
undergrowth is dominated by low shrubs, dwarf shrubs, and mosses,
and is distinguished by abundant trapper�s tea.  Other principal
species include grouseberry, crowberry, and red-stemmed feathermoss.

Wetter Sites  Sites wetter than those of the /01 site series are relatively
common on lower and toe slope positions and in valley bottoms.  They
also occur on sideslope seepage areas.  The canopy is typically
dominated by hybrid white spruce.  Black twinberry, common mitre-
wort, and palmate coltsfoot are common in the undergrowth, and
distinguish these sites from mesic and drier sites.
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06  Sxw - Crowberry - Knight�s plume Site Series occurs on mid,
lower, and toe slope sites moistened by intermittent seepage.  It is
common along drainage tracks and and other sites only slightly wetter
than the /01 unit.  The mature forest canopy is dominated by hybrid
white spruce and lodgepole pine with scattered subalpine fir in the
southern part of the subzone.  The undergrowth consists primarily of
low shrubs, dwarf shrubs, low forbs, and mosses.  Principal species
include crowberry, grouseberry, black twinberry, twinflower, heart-
leaved arnica, red-stemmed feathermoss, and step moss.

07 Sxw - Crowberry - Glow moss Site Series occurs on lower, toe,
and depression slope positions, usually at the perimeter of wetlands.
Seepage is more persistent and soils are more moist than in the /06
unit.  The forest canopy is dominated by hybrid white spruce and
lodgepole pine.  Cover of low shrubs is low to moderate and includes
scrub birch, willows, and black twinberry in most stands.  Several low
forbs and a well-developed moss layer are present.  This site series is
distinguished by relatively abundant scrub birch and a low cover of
horsetail species and arrow-leaved groundsel.  Glow moss is frequently
abundant.

08 Sxw - Horsetail - Crowberry Site Series occurs at the toe of
slopes and in depressions with a near-surface (<50 cm) water table.
Most stands are small.  Some are adjacent to non-forested wetlands
but many are small forested wet sites within an upland forest matrix.
The mature forest canopy is relatively open and dominated by hybrid
white spruce.  Lodgepole pine is seldom present.  The undergrowth
has abundant common horsetail, trailing raspberry, soft-leaved sedge,
and glow moss.  The abundance of common horsetail distinguishes the
/08 from other sites wetter than mesic.

09 Sxw - Labrador tea - Willow Site Series has to date been recorded
only south of Charlotte Lake.  It occurs at the toe of slopes and in
depressions with a near-surface (<50 cm) water table.  These sites
generally experience frequent growing season frosts.  Soil surface
organic layers are thick, and composed of peaty materials.  The mature
forest canopy is usually open and dominated by hybrid white spruce
with a small number of lodgepole pine and subalpine fir.  The under-
growth is distinguished by several �bog� species including Labrador
tea, bog-laurel, scrub birch, and sphagnum moss.
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Non-forested Sites  Wetlands are abundant in the MSxv and are primarily
fens, shrub-carrs, swamps, and shallow open water.  Bogs are not
common.  The wetlands often form large integrated complexes of many
wetland types.  Moist meadows occur at the perimeter of many
wetlands.  Grasslands are uncommon in MSxv and occur primarily north
and east of the Itcha Mountains.  They include shrub- and grass-
dominated �balds� on steep south aspects, and Altai fescue�lichen
communities on level terrain.  The presence of meadows and level
grasslands may be due in large part to growing-season frosts, which
discourage forest establishment.

Grouseberry
Vaccinium scoparium

Crowberry
Empetrum nigrum
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Key to Site Units of the MSxv

1a. Moisture regime mesic or drier, no evidence of seepage inputs or
water table within 1 m of soil surface; cover of ground lichens greater
than 5%; black twinberry, palmate coltsfoot, glow moss, and step
moss absent or incidental.

2a. Moisture regime xeric or subxeric; spruce and freckle pelt lichen
absent or incidental; short-awned ricegrass, Rocky Mountain
butterweed, or tall Jacob�s ladder usually present.

3a. Soils shallow (<60 cm) to bedrock or if deeper then slope
gradient >25 % and slope aspect SE, S, SW, or W; soil
texture variable, parent material mostly morainal; cover of
Stereocaulon lichens <5%; tall Jacob�s ladder and northern
goldenrod usually absent or incidental.

MSxv/03  Pl - Kinnikinnick - Cladonia
/03a Typic Phase (steep southerly slopes)
/03b Shallow Phase (shallow to bedrock)

3b. Soils deeper and slope grade <25%; slope aspect variable;
soil texture sand or loamy sand, parent materials mostly
glaciofluvial; cover of Stereocaulon lichens >5%; tall Jacob�s
ladder and northern goldenrod usually present.

MSxv/02  Pl - Fescue - Stereocaulon

2b. Moisture regime submesic or mesic; spruce and freckle pelt
lichen usually present; short-awned ricegrass, Rocky Mountain
butterweed, and tall Jacob�s ladder absent or incidental.

4a. Trapper�s tea cover >10%; slope aspect NW, N, NE, or E;
recorded to date only from Big Creek drainage area.

MSxv/05  Pl - Trapper�s tea - Crowberry

4b. Trapper�s tea absent or incidental (<10 % cover); slope
aspect variable.

5a. Moisture regime submesic; total ground lichen cover
greater than total moss cover; cladonia lichen cover
usually >5%, red-stemmed feathermoss cover <15%.

MSxv/04  Pl - Grouseberry - Kinnikinnick
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5b. Moisture regime mesic; total lichen cover less than total
moss cover, cladonia lichen cover usually <5 % and red-
stemmed feathermoss cover >15%.

MSxv/01  Pl - Grouseberry - Feathermoss

1b. Moisture regime subhygric or wetter (mesic to subhygric in /06);
evidence of significant seepage input or water table within 1 m of
surface; total cover of ground lichens <5 %; black twinberry, palmate
coltsfoot, glow moss, or step moss present.

6a. Moisture regime hygric or subhydric; common horsetail, leafy
mosses, Labrador tea, or sphagnum (peat) mosses abundant
(cover >10%).

7a. Common horsetail or leafy mosses abundant (>10% cover),
Labrador tea and sphagnum mosses absent or incidental.

MSxv/08  Sxw - Horsetail - Crowberry

7b. Common horsetail and leafy mosses not abundant, Labrador
tea and sphagnum moss abundant (>10 % cover).

MSxv/09  Sxw - Labrador tea - Willow

6b. Moisture regime predominantly subhygric or mesic; cover of
common horsetail and leafy mosses <10% (often absent) and
Labrador tea and sphagnum mosses absent or incidental.

8a. Moisture regime mesic to subhygric; horsetail species, scrub
birch, arrow-leaved groundsel, and glow moss absent or
incidental; soopolallie usually present.

MSxv/06  Sxw - Crowberry - Knight�s plume

8b. Moisture regime subhygric; horsetail species, scrub birch,
arrow-leaved groundsel, and glow moss usually present;
soopolallie usually absent or incidental.

MSxv/07  Sxw - Crowberry - Glow moss
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Site Features of MSxv Site Series
Site Series 01 02 03 04

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

gently sloping and level
sites with sandy,
gravelly soils on fluvial
materials

hill crests and upper
slopes on moderate to
steep (> 25%) SE, S, SW,
or W aspects (Typic
Phase) and shallow soils
(Shallow Phase) on crests.

wide range of sites drier
than mesic: upper slopes,
moderate (15 - 30%) south
aspects, moderate and
steep north aspects, and
gentle slopes with sandy
soils

Soil Moisture/
Nutrient
Regimes

mesic (submesic)/
poor - rich

xeric, subxeric /
very poor, poor

xeric, subxeric /
poor - rich

submesic (mesic) / poor -
rich

Slope Position mid, level (upper, lower) level (mid - upper) crest, upper (mid, level) upper, mid (crest - lower)
Aspect all all all but primarily SE, S,

SW, W
all

Slope Grade
(%)

< 30 < 10 10 - 30  (0) 5 - 30  (0)

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

Hemimor, Hemihumimor,
Mormoder
 3 - 5

Xeromor, Velomor
 1-4

Xeromor,
Velomor
2-5

Hemimor (variable)
2 - 5

Occurrence /
Size /
Distribution

predominant /
medium, large /
wide

uncommon / small,
medium / mostly east of
Itcha Mountains

common /
small /
wide

common /
medium, large /
wide
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Site Features of MSxv Site Series (continued)
Site Series 05 06 07 08 09

Key Features mesic sites on
gentle to
moderately sloping
N and E aspects
with loamy soils

mid, lower, and toe
slope sites slightly
more moist than /01
due to intermittent
seepage

moist sites on lower, toe,
and depression slope
positions with persistent
seepage but no water
table within 50 cm of
surface; usually at
perimeter of wetland

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

similar to /08 but
to date noted
only south of
Charlotte Lake on
soils derived from
acidic rocks

Soil Moisture /
Nutrient
Regimes

mesic /
poor - rich

subhygric (mesic) /
medium - very rich

subhygric (hygric) / poor
(medium)

hygric, subhydric /
poor - very rich

hygric, subhydric/
very poor, poor

Slope Position mid mid, lower, toe lower, toe, depression toe, depression
(level)

toe, depression

Aspect NW, N, NE, E all all N/A NW, N, NE, E
Slope
Grade(%)

< 30 < 20 0 - 10 (20) < 5 < 10

Soil Texture loamy variable but
predominantly loamy

mostly fine loamy loamy, silty and
clayey

silty (loamy)

Humus Form
and Thickness
(cm)

Hemimor,
Hemihumimor
3 - 6

Hemimor,
Mormoder
3 - 6

Hemihumimor,
Hydromor
3 - 10 (20)

Hydromoder
5 - 30

Saprimull,
Hydromor
10 - 30

Occurrence /
Size /
Distribution

uncommon /
medium, small /
Big Creek
watershed

common /
small - medium /
wide

uncommon /
small /
wide

uncommon /
small /
wide

very uncommon /
small / south of
Charlotte Lake
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Site  Unit
 Pinus contorta

 Picea engelmannii x glauca
 Shepherdia canadensis

 Juniperus communis
 Rosa acicularis

 Abies lasiocarpa
 Ledum glandulosum

 Salix spp.
 Betula glandulosa

 Lonicera involucrata
 Ledum groenlandicum

 Oryzopsis pungens
 Polemonium caeruleum

 Festuca altaica
 Solidago multiradiata

 Arctostaphylos uva-ursi
 Achillea millefolium

 Epilobium angustifolium
 Linnaea borealis
 Arnica cordifolia

 Cornus canadensis
 Vaccinium scoparium

 Empetrum nigrum
 Mitella nuda

 Petasites palmatus
 Sanguisorba canadensis

 Platanthera dilatata
 Equisetum arvense

 Carex disperma
 Stereocaulon spp.

 Cladina spp.
 Cladonia spp.
 Dicranum spp.
 Peltigera spp.

 Peltigera aphthosa
 Pleurozium schreberi

 Hylocomium splendens
 Aulacomnium palustre

 Sphagnum spp.
 Mnium spp.

lodgepole pine
hybrid white spruce
soopolallie
common juniper
prickly rose
subalpine fir
trapper's tea
willows
scrub birch
black twinberry
Labrador tea
short-awned ricegrass
tall Jacob's ladder
altai fescue
northern goldenrod
kinnikinnick
yarrow
fireweed
twinflower
heart-leaved arnica
bunchberry
grouseberry
crowberry
common mitrewort
palmate coltsfoot
Sitka burnet
white bog-orchid
common horsetail
soft leaved sedge
coral lichens
reindeer lichens
cladonia lichens
heron's-bill mosses
pelt lichens
freckle pelt
red-stemmed feathermoss
step moss
glow moss
sphagnums
leafy mosses

Tree
Layer
Shrub
Layer

Herb
Layer

Moss
Layer

02
3

2

2

2

3

2

3

2

5

5

4

1

3

04
5

3

3

1

1

3

2

3

2

1

4

4

1

3

4

3

1

1

4

01
5

1

1

3

1

1

2

3

3

3

4

4

3

3

3

1

3

5

05
5

3

3

1

5

1

1

1

3

2

2

5

5

1

1

3

4

3

5

1

06
5

4

3

1

2

1

1

3

2

2

3

3

3

4

4

1

3

1

3

5

5

1

07
5

5

1

1

3

3

2

2

2

3

3

3

3

4

3

2

1

1

3

4

5

4

09
5

4

1

4

3

3

3

5

1

2

1

1

3

5

5

1

3

2

1

1

1

1

1

1

4

03
5

3

4

2

1

4

2

3

1

1

2

3

4

3

4

1

08

5

2

2

2

2

2

3

3

2

2

3

5

3

4

5

3

4

MSxv Vegetation Tablea

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

    4 >60% of plots, mean cover >7�15%; 5 >60% of plots, mean cover >15%
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MSxv Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system  is even-aged management (clearcutting)
and the predominant regeneration method has been natural regeneration,
using drag scarification to create a more favourable seedbed and cone
distribution.  Regeneration ingress has generally been much slower and
more sparse than in the SBPS, due probably to the colder climate and
more frequent summer frosts.  Fill planting is often required.  Natural
regeneration success in recent years has been moderately high, although
the time required to achieve full stocking is generally longer than in the
SBPS.  Regeneration ingress rates seem to be generally slower in the
Itcha–Ilgachuz area than in other portions of the MSxv.  In recent years,
drag scarification has been used less frequently for Pl seedbed manage-
ment, since it may not contribute significantly towards meeting
restocking objectives.  In addition, an increasing number of harvested
sites have been planted with Pl due to greater control on stocking
distribution and shortened regeneration delay.  Disc trenching has been
used on some sites to create a more favourable planting spot for Pl.  Wet
sites have been planted with Sxw, often on artificially created mounds.

Partial harvest systems experience is very limited.  A research trial near
Satah Mountain is assessing natural regeneration in a group selection
system with small to medium (20–40 m wide) harvested groups on
mesic sites.  Preliminary results indicate that openings of this size will
regenerate naturally with Pl.

Advance regeneration in Pl stands is primarily Pl and Sxw, but is
typically sparse and would contribute little to restocking.  Height
growth response of advance Pl regeneration to canopy opening is
generally small.

Principal Insect, Disease, and Abiotic Damage Concerns

Growing-season frost is a principal factor affecting regeneration success.
High mortality rates have been recorded in some Pl plantations and
frost-damaged natural regeneration ingress is common, especially on
lower slopes.
Dwarf mistletoe and stem rusts are present but generally much less
common than in the SBPS.
Mountain pine beetle is endemic and a principal agent of mortality in
mature trees, but the incidence of mortality is less extensive than in the
SBPS.

Source publication
LMH 39
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SILVICULTURE CONSIDERATIONS

Silviculture Considerations Table — Harvest Assumptions

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

Canopy present for most sites refers to group selection systems with
small to medium-size (generally 25–60 m wide) harvested patches; does
not include single tree selection systems; canopy present for wet spruce
sites (/08 and /09) refers to single tree selection or small group selection.
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MSxv Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

01 P:Pl
Sxw

T:Bl

moisture deficits
Sxw, Bl                          Sxw, Bl
summer frost (level sites)
Sxw, Bl                          Sxw, Bl
summer frost (slopes)
Sxw, Bl                 ----

low;  Dry shrub - dwarf ericaceous shrub

•significant decrease in moss cover and increase in grasses and
forbs following canopy removal.

•natural Pl regeneration ingress generally adequate to restock cleared sites if sufficient cones are present and well
distributed;

•Pl natural regeneration often patchy, likely due to harvesting effects on cone distribution;
•scarification generally not required for restocking but will likely increase ingress rate if conducted very soon after logging;
•Pl plantations are successfully used to restock cleared areas; growth likely reduced in shaded microsites of partial cuts;
•growth of planted Pl and Sxw improved by site preparation that increases available moisture and exposes mineral soil;
•height growth response of advance Pl regeneration to canopy removal is generally slow;
•maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

02 P:Pl summer frost
Pl                                     Pl
moisture deficits
nutrient deficits

low; Dry shrub - dwarf ericaceous shrub

•a unique vegetation dominated by Altai fescue and lichens.

•these sites apparently near limits of Pl seedling tolerance of summer frost and moisture stress; often adjacent to grasslands
that are maintained at least partially by frost;

•maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration;
•no silviculture experience with these sites; summer frost may limit Pl regeneration.
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MSxv Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

03 P:Pl moisture deficits
nutrient deficits
(Shallow Phase)
rooting restrictions
(Shallow Phase)

low; Dry shrub - dwarf ericaceous shrub

•shrub and herbaceous vegetation cover increases little
following canopy removal; limited by moisture deficits.

•natural Pl regeneration ingress usually sufficient to restock cleared and partial-cut sites if adequate numbers of cones are
present and well distributed; scarification generally not required for seedbed management;

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

Sxw
T:Bl

summer frost (gentle slopes)
Sxw, Bl                           Sxw, Bl
moisture deficits
Sxw, Bl                           Sxw, Bl
nutrient deficits (coarse sands)

low;  Dry shrub - dwarf ericaceous shrub

•natural Pl regeneration ingress usually adequate to restock cleared sites if sufficient cones are present and well distributed;
scarification generally not required for restocking, but may increase ingress rate;

•natural Pl regeneration often patchy due partly to harvesting effects on cone distribution; fill planting may be required;
•survival and growth of planted Pl generally adequate to restock sites without vegetation control;
•survival and growth of planted Sxw generally poor but best in relatively moist microsites and on cool aspects;
•risk of frost damage increases on gentle slopes and lower to toe slope positions.
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MSxv Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy        Canopy present

Vegetation potential and complex

05 P:Pl
Sxw

T:Bl

summer frost (level sites)
Sxw, Bl                             Sxw, Bl
summer frost (slopes)
Sxw, Bl                             Sxw, Bl
li ght deficits
----                                     Pl

low to medium; Dry shrub - trapper's tea

•forest canopy removal generally results in little change in
cover of trapper's tea.

•natural Pl regeneration ingress usually sufficient to restock cleared sites if adequate cones are present and well distributed;
scarification likely not required to restock most cleared sites but will increase ingress rate; ingress rates may be slow in
shaded microsites of partial cuts;

•natural Pl regeneration ingress often patchy due partly to differences in microsite and vegetation, as well as harvesting
effects on cone distribution; fill planting may be required to achieve full stocking on some sites;

•survival and growth of planted Pl general sufficient to restock cleared sites; vegetation control generally not required;
•survival and growth of planted Sxw likely moderate;
•Bl commonly present in understory, but absent or infrequent in natural forest canopy.
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MSxv Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

06 P:Pl
Sxw

T:Bl

summer frost
Pl, Sxw, Bl                     Sxw, Bl
cold, moist soils
Sxw, Bl                          Sxw, Bl
li ght deficits (vegetation overtop)
----                                  Pl

medium;  Dry shrub - dwarf ericaceous shrub

•forest canopy removal results generally in moderate increases
in shrub and forb cover.

•natural Pl regeneration ingress generally sufficient to restock sites if adequate numbers of cones are present and well
distributed, except on wettest sites and microsites where thick forest floor may limit establishment;

•survival and growth of planted Pl expected to be generally moderate on cleared areas and low to moderate on partial cuts;
vegetation control not considered essential for restocking but will likely improve growth;

•survival and growth of planted Sxw limited by frequent summer frost and cold soils, especially on level sites;
•soils are susceptible to compaction and rutting.
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MSxv Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

07 P:Pl
Sxw

T:Bl

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

low to medium;  Mixed shrub - scrub birch

•natural Pl regeneration limited by thick forest floor, cold wet mineral soils, and insufficient cones on some sites;
•sites have very high risk of summer frost damage; frost damage may be reduced somewhat under a partial canopy;
•survival and growth of planted Pl and Sxw generally poor to moderate and best on elevated microsites (natural or artificial);
•some Sxw natural regeneration ingress anticipated on exposed mineral soil in cleared and partial-cut sites;
•soils generally susceptible to compaction, rutting, and puddling.

08 P:Sxw
S:Pl
T:Bl

summer frost
Sxw, Pl, Bl                     Sxw, Pl, Bl
cold, wet soils
Sxw, Pl, Bl                      Sxw, Pl, Bl
li ght deficits
----                                 Pl

low to medium;  Mixed shrub - wet forb

•forest canopy removal generally results in only moderate
increases in shrub cover.

•survival and growth of Sxw and Pl generally poor except on elevated microsites (natural or artificial);
•summer frost damage may be somewhat reduced by a partial canopy of trees or shrubs, but benefits often overwhelmed by
accumulation of cold air from upslope areas;

•Pl seldom present; growth limited by cold, wet soils;
•Pl natural regeneration generally not a reliable reforestation option due to cold, thick soil organic layers and insufficient
cones.
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MSxv Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

09 P:Sxw
T:Pl

Bl

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

low to medium;  Mixed shrub - wet forb

•forest canopy removal generally results in only moderate
increases in shrub cover.

•productivity for trees very low, and sites extremely difficult to restock;
•summer frost extremely limiting to all tree species and generally not affected by partial canopy retention;
•rate of natural regeneration ingress very slow.
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TABLE A1.1.  Site units (shaded) in the Cariboo Forest Region and their precorrelation equivalents (unshaded).

aNo previous equivalent (npe)

a

Current (correlated) BEC unit code

BEC Unit Site unit 

/01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

Equivalent precorrelation code

BEC Unit Ecosystem unit

AT AT (site units not yet described)

BGxh3 PPBGg (see Iverson and Coupé 1996a)

BGxw2 PPBGe (see Iverson and Coupé 1996b)

CWHds1 CWHc see Guide for Vancouver Region (Green and Klinka 1994)

ESSFdc2 ESSFe1 see Guide for Kamloops Forest Region (Lloyd et al. 1990)

ESSFwc3 ESSFh2 /01 /02 /03

ESSFwk1 ESSFh1 /01 /02 /03 /05 /04 /07 in part /07 in part /08

ESSFxc ESSFd see Guide for Kamloops Forest Region (Lloyd et al. 1990)

ESSFxv1 ESSFg, ESSF undif npe npe npe npe npe npe npe npe

ESSFxv2 ESSFg, ESSF undif npe npe npe npe npe npe npe npe

ICHdk ICHe3 /01 /02 /03 /04 /05 /06 /07 /08 /09

ICHmk3 ICHe2 /01,/04 /02 /03 /05 /06 /07 /08

ICHmw3 ICHm1 see Guide for Kamloops Forest Region (Lloyd et al. 1990)

ICHwk2 ICHh1 /01,/05 /02 /03 /04 /06 in part /06 in part /07 /08

ICHwk4 ICHh2 /01,/06 /02 /03 /04 /05 /07 /08 /09

IDFdk3 IDFb2 /01 /03 /02 /05 /04 /06 /07 /08 /09, /10

IDFdk4 IDFb5 /01 /02 /03 /04 /05 /06 /07 /08 /09 /10

IDFdw IDFundiff. npe npe npe npe npe npe npe npe

IDFmw2 IDFj1 see Guide for Kamloops Forest Region (Lloyd et al. 1990)

IDFxm IDFa4 /01 /02 /03 /04 /05 /06 /07 /08 /09

IDFxw IDFa2 /01,/05,/07 /02 /03 /04 /06 /08 /09

U
ntitled-6

2001/02/07, 11:03 A
M

2
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aNo previous equivalent (npe)

TABLE A 1.1  (continued)

Current (correlated) BEC unit code

BEC unit Site unit

/01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

Equivalent Precorrelation Code

BEC unit Ecosystem Unit

MHmm2 MHb see Guide for Vancouver Forest Region (Green and Klinka 1994)

MSdc2 MS undiff npe npe npe npe npe npe npe npe npe npe npe

MSdv MS undiff npe npe npe npe npe npe npe npe npe npe npe

MSxk MSc see Guide for Kamloops Forest Region (Lloyd et al. 1990)

MSxv MSd /01 /03 /02 /04 /05 /06 /07 /08

SBPSdc SBSa3 /01 /02 /03,/04 /05 /06 /07 /09 /08

SBPSmc SBSa2 see Guide for Prince Rupert Forest Region (Banner et al 1993)

SBPSmk SBSb /01 /02 /03 /04 /05 /06 /07 /08,/09

SBPSxc SBSa1 /01 /02,/03 /05 /04 /06 /07

SBSdw1 SBSk1 /01 /02 /03 /04 /05 /06 /07 /08 /09

SBSdw2 SBSk2 /01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

SBSmc1 SBSm2 /01 /02 /03 /04 /06 /05 /07 /08

SBSmc2 SBSe1 /01 /02 /03 /04 /05 /06 /07 /08 /09 /10 /11

SBSmh SBSl /01 /02 /03 /04 /05 /06 /07 /08 /09

SBSmm SBSm see Guide for Kamloops Forest Region (Lloyd et al. 1990)

SBSmw SBSc /01 /02 /05 /03,/04 npe /06 /07 /08 /09 /10

SBSwk1 SBSj1 /01 /02 /03,/04 /05 /06 npe /07 /08 /10 /09 /11

U
ntitled-6

2001/02/07, 11:03 A
M

3

Source publication
LMH 39
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SMR RELATIONSHIPS

APPENDIX 5
ACTUAL SOIL MOISTURE REGIME

RELATIONSHIP TO RELATIVE SOIL MOISTURE
REGIME AND BIOGEOCLIMATIC UNIT

Actual Moisture Regime Codes:
ED=extremely dry; VD=very dry; MD=moderately dry; SD=slightly dry;
F=fresh; M=moist; VM=very moist; W=wet

BEC Relative soil moisture regime

unit 0 1 2 3 4 5 6 7

BGxh3 ED ED ED ED ED SD M W
BGxw2 ED ED ED ED ED SD M W
IDFxw ED ED VD VD MD SD M W
IDFxm ED ED VD VD MD SD M W
SBPSxc ED ED VD VD MD SD M W
SBPSdc ED ED VD MD SD F M-VM W
SBPSmk ED VD VD MD SD F M-VM W
IDFdk3 ED VD VD VD MD F M W
IDFdk4 ED VD VD VD MD F M W
IDFdw ED VD VD MD MD F VM W
IDFmw2 VD VD VD MD SD F VM W
MSxk VD VD VD VD MD F M W
MSxv VD VD VD MD SD F VM W
SBPSmc VD VD VD MD SD F M-VM W
SBSdw1 VD MD MD SD SD F M W
SBSdw2 VD MD MD SD SD F M W
SBSmh VD MD MD SD SD M VM W
SBSmw VD MD MD SD F M VM W
SBSmc1 VD MD MD SD F M VM W
SBSmc2 VD MD MD SD F M VM W
SBSwk1 VD MD SD F F M VM W
ICHdk VD VD VD MD SD M VM W
ICHmk3 VD MD MD SD F M VM W
ICHwk2 VD MD SD F F M VM W
ICHwk4 VD MD SD F F M VM W
ESSFxv VD VD MD MD SD F M W
ESSFdc2 VD MD MD SD SD-F M VM W
ESSFwk1 MD MD SD F M M VM W
ESSFwc3 MD MD SD F M M VM W

Source publication
LMH 39
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 .. Distribution of Marsh Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Wm01 Beaked sedge – Water sedge x xx x xxx xxx xx xx x
Wm02 Swamp horsetail – Beaked sedge x x x x xx
Wm03 Awned sedge x x
Wm04 Common spike-rush x x xx x x xx x
Wm05 Cattail xxx x xx xx x xx xx xs

Wm06 Great bulrush xxx x x xx xx x x x
Wm07 Baltic rush x xx
Wm50 Sitka sedge – Hemlock-parsley xx xx
Wm51 Three-way sedge x x x

x = incidental; < 5% of wetlands xx = minor; 5–25% of wetlands xxx = major; >25% of wetlands

s = southern subzones only

Source publication
LMH 52
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 .. Marsh Species Importance Table

Species Wm01 Wm02 Wm03 Wm04 Wm05

Herbs Carex utriculata xyzzz xyzzz x xy

and Carex aquatilis xyzz xy x

Dwarf Equisetum fluviatile x xyzzzz x

Shrubs Comarum palustre xy xy x

Sium suave x xy

Carex exsiccata x

Carex atherodes xyzzzz

Polygonum amphibium x x xy x x

Eleocharis palustris x xyzzzz x

Potamogeton richardsonii xyz

Typha latifolia x xyzzzz

Schoenoplectus acutus x

Menyanthes trifoliata
Utricularia macrorhiza x x x x x

Juncus balticus x x

Hordeum jubatum x

Potentilla anserina x

Calamagrostis canadensis xy x xy x

Cicuta douglasii x x

Lysichiton americanus x

Oenanthe sarmentosa x

Galium trifidum x

Spiraea douglasii x

Carex sitchensis
Nuphar lutea ssp. polysepala x x

Dulichium arundinaceum

Mosses Drepanocladus spp. xy xy xy x x

Warnstorfia spp. x x x x x



General Description

Beaked sedge – Water sedge marshes constitute the most 

common and widespread Marsh Site Association in the

province. The Wm01 occurs in all subzones from low to sub-

alpine elevations on sites that are inundated by shallow,

low-energy floodwaters and that experience

some late-season drawdown. These marshes are

found in a wide variety of landscape positions

including flooded beaver ponds, lake margins,

floodplains, and palustrine basins.

Species diversity is low and plant cover is

strongly dominated by Carex utriculata and C. aquatilis

with scattered forbs, aquatics, and mosses. On sites experi-

encing significant surface drying, species diversity increases

and sites become more meadow-like. Species such as Cala-

magrostis canadensis, Geum macrophyllum, or Deschampsia

cespitosa can become prominent.

The Wm01 occurs over a wide range of site conditions on

mineral substrates with thin peat veneers. Common soil

types include Gleysols and Terric Humisols.

Characteristic Vegetation

Tree layer (0 - 0 - 0)
Shrub layer (0 - 0 - 5)
Herb layer (13 - 80 - 100)
Carex aquatilis, C. utriculata
Moss layer (0 - 5 - 100)

Comments

The Wf 01 and Wm01 have similar plant com-
munities, but, because these units are
species-poor and the two dominant sedge
species have a wide ecological amplitude, the
plant community poorly differentiates between
sites on peat (Wf 01) and those on mineral soil
(Wm01). In general, the Wm01 is more deeply
flooded, has more dynamic hydrology, and has a higher cover of C. utriculata.

The Wm02 is another similar community that occurs on more hydrologically dynamic loca-
tions such as lake margins or floodplains. In cooler climates the Wm01 frequently develops into
Wf 01 on sites with less dynamic hydrology.

Some Wm01 sites have scattered tall shrubs; those sites supporting > 10% shrub cover are de-
scribed by Swamp Site Associations (Section 5.4).

108 Wetlands of British Columbia: A Field Guide to Identification

Wetland Edatopic Grid

Wm01 Beaked sedge – Water sedge

Carex utriculata – Carex aquatilis

A B C D E F

Soil Nutrient Regime
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Source publication
LMH 52
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 .. Distribution of Fen Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Wf01 Water sedge – Beaked sedge xx x xx xxx xxx xxx xi

Wf02 Scrub birch – Water sedge xxx x xx xx xx xx
Wf03 Water sedge – Peat-moss xx x
Wf04 Barclay’s willow – Water sedge – Glow mosss x xxx x x
Wf05 Slender sedge –   Common hook-moss x xx xx xx xx
Wf06 Slender sedge – Buckbean x x x x
Wf07 Scrub birch – Buckbean – Shore sedge x x x x
Wf08 Shore sedge – Buckbean – Hook-moss x x x x x
Wf09 Few-flowered spike-rush – Hook-moss x x x
Wf10 Hudson Bay clubrush – Red hook-moss x
Wf11 Tufted clubrush – Star moss x x x x x
Wf12 Narrow-leaved cotton-grass – Marsh-marigold xxx
Wf13 Narrow-leaved cotton-grass – Shore sedge xx x
Wf50 Narrow-leaved cotton-grass – Peat-moss x xxx
Wf51 Sitka sedge – Peat-moss x xx xx
Wf52 Sweet gale – Sitka sedge xx xxs

Wf53 Slender sedge – White beak-rush x xxs

x = incidental; < 5% of wetlands  xx = minor; 5–25% of wetlands xxx = major; >25% of wetlands

i = inland areas only       s = southern subzones only

Source publication
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 .. Fen Species Importance Table

Species Wf01 Wf02 Wf03 Wf04 Wf05 Wf06 Wf07 Wf08

Shrubs Betula nana x xyzzz x xy x x xyzzz x

Salix barclayi x x xyzzzz

Salix pedicellaris x xyz xy xy xyzz xy

Spiraea douglasii x x x x

Myrica gale

Herbs Carex utriculata xyzzz xyz xy xy xyz x x x

and Carex aquatilis xyzzz xyzz xyzzz xyzz xyz x xyz x

Dwarf Comarum palustre xy xyz xy xy xy xyzz xy

Shrubs Calamagrostis canadensis x xy x xyzz x x x x

Carex lasiocarpa x xyzzzz xyzzzz xy x

Menyanthes trifoliata x x x xyzzz xyzzz xyzz

Carex limosa x x x x xy xyzz xyzzz

Carex chordorrhiza x x xy xyz xy

Eleocharis quinqueflora x x

Trichophorum alpinum x

Trichophorum cespitosum
Eriophorum angustifolium x xy xy x x xy xy

Caltha leptosepala xy xy

Carex anthoxanthea
Equisetum fluviatile x x xy xy xy xy

Carex magellanica x x

Carex sitchensis xy xy xyz xyz x x

Rhynchospora alba x

Carex livida x x x x

Eriophorum chamissonis x x x

Vahlodea atropurpurea x

Drosera anglica x x xy

Hypericum anagalloides
Triantha glutinosa x x xy

Schoenoplectus tabernaemontani
Fauria crista-galli

Senecio triangularis x x xyz xy

Andromeda polifolia x xy xy

Kalmia microphylla x x x

Oxycoccus oxycoccos x x x x xy x

Triglochin maritima x x x xy xy

Drosera rotundifolia x x x

Leptarrhena pyrolifolia xy x

Platanthera dilatata x xy x x x

Sanguisorba canadensis x xy

Utricularia intermedia x x x xy

Viola palustris x x x

Lichens Sphagnum Group I xy xyz xyzz x x xyz x

and Aulacomnium palustre x xyz xyz xyzz x x x x

Mosses Drepanocladus spp. xyz x xy xyzz xyz xyz xyz

Sphagnum Group II x xyz x x xyz xy

Tomentypnum nitens x xyzz xyz xy x xyz xy

Philonotis fontana xy xyz

Calliergon stramineum x x x x x

Scorpidium spp. x xy xyzz xy

Campylium stellatum x x xy xy x x

Warnstorfia spp. x xy x x xyz x xy

Meesia triquetra x x xy xy

Source publication
LMH 52



General Description

The Water sedge – Beaked sedge Fen Site Association is the

most common and widespread Fen Site Association in the

province. It occurs in all but the warmest and driest subzones

from low to subalpine elevations on sites that are annually 

inundated by shallow, low-energy flood waters and that expe-

rience some late-season drawdown.

Wf01 fens are found in a wide vari-

ety of landscape positions but most

commonly palustrine basins.They

occupy wetter zones in larger peat-

land complexes but also form

extensive pure “meadows.”

Species diversity is low; Carex

aquatilis and Carex utriculata cover is often continuous, with scattered

forbs, aquatics, and mosses in the understorey. On sites that dry out at

the surface, Calamagrostis canadensis or C. stricta can become promi-

nent, species diversity increases, and sites become more meadow-like.

Peat depths range from 30 to > 300 cm. Common soil types include typic

and terric Fibrisols and Mesisols. This Site Association tolerates variable

hydrology.

Characteristic Vegetation

Tree layer (0 - 0 - 0)
Shrub layer (0 - 0 - 10)
Herb layer (13 - 80 - 100)
Carex aquatilis, C. utriculata
Moss layer (0 - 5 - 100)
Drepanocladus aduncus

Comments

Sites dominated by C. utriculata and C.
aquatilis but with mineral or humic soils are
described by the Wm01. Because Wf 01 and
Wm01 sites are species-poor and the two dom-
inant sedge species have a wide ecological
amplitude, the plant community poorly differ-
entiates between sites on peat (Wf 01) and those on mineral soil (Wm01). Wf 01 sites typically
have less C. utriculata and fewer aquatics than Wm01 sites.The Wf 01 develops from the
Wm01 in most circumstances.

Sites that are drier or at least have more pronounced microtopography than the Wf 01 are usu-
ally occupied by communities with low shrubs and high moss cover (most commonly, the
Wf 02). However, at higher elevations few shrubs occur and only moss cover increases (Wf 03).
Sites with greater waterflow are characterized by tall-shrub swamps dominated by willows or
alders, and water sedges, and have mineral or humic peat soils.
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Wetland Edatopic Grid

Wf 01 Water sedge – Beaked sedge

Carex aquatilis – Carex utriculata
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 .. Distribution of Fen Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Wf01 Water sedge – Beaked sedge xx x xx xxx xxx xxx xi

Wf02 Scrub birch – Water sedge xxx x xx xx xx xx
Wf03 Water sedge – Peat-moss xx x
Wf04 Barclay’s willow – Water sedge – Glow mosss x xxx x x
Wf05 Slender sedge –   Common hook-moss x xx xx xx xx
Wf06 Slender sedge – Buckbean x x x x
Wf07 Scrub birch – Buckbean – Shore sedge x x x x
Wf08 Shore sedge – Buckbean – Hook-moss x x x x x
Wf09 Few-flowered spike-rush – Hook-moss x x x
Wf10 Hudson Bay clubrush – Red hook-moss x
Wf11 Tufted clubrush – Star moss x x x x x
Wf12 Narrow-leaved cotton-grass – Marsh-marigold xxx
Wf13 Narrow-leaved cotton-grass – Shore sedge xx x
Wf50 Narrow-leaved cotton-grass – Peat-moss x xxx
Wf51 Sitka sedge – Peat-moss x xx xx
Wf52 Sweet gale – Sitka sedge xx xxs

Wf53 Slender sedge – White beak-rush x xxs

x = incidental; < 5% of wetlands  xx = minor; 5–25% of wetlands xxx = major; >25% of wetlands

i = inland areas only       s = southern subzones only

Source publication
LMH 52
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 .. Fen Species Importance Table

Species Wf01 Wf02 Wf03 Wf04 Wf05 Wf06 Wf07 Wf08

Shrubs Betula nana x xyzzz x xy x x xyzzz x

Salix barclayi x x xyzzzz

Salix pedicellaris x xyz xy xy xyzz xy

Spiraea douglasii x x x x

Myrica gale

Herbs Carex utriculata xyzzz xyz xy xy xyz x x x

and Carex aquatilis xyzzz xyzz xyzzz xyzz xyz x xyz x

Dwarf Comarum palustre xy xyz xy xy xy xyzz xy

Shrubs Calamagrostis canadensis x xy x xyzz x x x x

Carex lasiocarpa x xyzzzz xyzzzz xy x

Menyanthes trifoliata x x x xyzzz xyzzz xyzz

Carex limosa x x x x xy xyzz xyzzz

Carex chordorrhiza x x xy xyz xy

Eleocharis quinqueflora x x

Trichophorum alpinum x

Trichophorum cespitosum
Eriophorum angustifolium x xy xy x x xy xy

Caltha leptosepala xy xy

Carex anthoxanthea
Equisetum fluviatile x x xy xy xy xy

Carex magellanica x x

Carex sitchensis xy xy xyz xyz x x

Rhynchospora alba x

Carex livida x x x x

Eriophorum chamissonis x x x

Vahlodea atropurpurea x

Drosera anglica x x xy

Hypericum anagalloides
Triantha glutinosa x x xy

Schoenoplectus tabernaemontani
Fauria crista-galli

Senecio triangularis x x xyz xy

Andromeda polifolia x xy xy

Kalmia microphylla x x x

Oxycoccus oxycoccos x x x x xy x

Triglochin maritima x x x xy xy

Drosera rotundifolia x x x

Leptarrhena pyrolifolia xy x

Platanthera dilatata x xy x x x

Sanguisorba canadensis x xy

Utricularia intermedia x x x xy

Viola palustris x x x

Lichens Sphagnum Group I xy xyz xyzz x x xyz x

and Aulacomnium palustre x xyz xyz xyzz x x x x

Mosses Drepanocladus spp. xyz x xy xyzz xyz xyz xyz

Sphagnum Group II x xyz x x xyz xy

Tomentypnum nitens x xyzz xyz xy x xyz xy

Philonotis fontana xy xyz

Calliergon stramineum x x x x x

Scorpidium spp. x xy xyzz xy

Campylium stellatum x x xy xy x x

Warnstorfia spp. x xy x x xyz x xy

Meesia triquetra x x xy xy



General Description

The Scrub birch – Water sedge Fen Site Association is one of

the most common peatland Site Associations throughout the

Interior and is absent only from PP/BG and wet ESSF subzones. It is 

frequently a major component of large peatlands where there is some

watertable fluctuation and the surface becomes aerated by mid-season.

These sites are often hummocked, with shrubs rooting on elevated 

microsites. 

Betula nana and Carex aquatilis are the charac-

teristic species but Salix pedicellaris and Carex

utriculata dominate on wetter sites. The moss

layer is variable and can be diverse, absent, or

dominated by Tomentypnum nitens, Sphag-

num, or Drepanocladus. Some drier sites will

have scattered, stunted trees (spruce or black

spruce most commonly).

Common soil types are terric and typic Mesisols and Fibrisols. Peat

depths are frequently between 1 and 2 m but deep sedge-derived peat to

4 m occurs; this Site Association can occassionally occur on thin organic

veneers. 

Characteristic Vegetation

Tree layer (0 - 0 - 10)
Shrub layer (10 - 35 - 100)
Betula nana, Salix pedicellaris
Herb layer (5 - 60 - 100)
Carex aquatilis, C. utriculata,
Comarum palustre
Moss layer (0 - 70 - 100)
Aulacomnium palustre, Drepanocladus
aduncus, Sphagnum Group I,
Tomentypnum nitens

Comments

The Wf 02 Site Association often occurs
around the periphery of the wetter Wf 01 or 
adjacent to the drier Wb05 .These three Site 
Associations may represent a sequence of long-term peatland succession. Many sites have a
moss layer with rich and poor site indicators, suggesting that they are in transition from fen to
bog conditions.

The Wf 02 is one of the most common Interior peatland community types at low to subalpine
elevations. It is probably only absent from the AT, BG, and PP zones. In coastal areas, similar
sites are occupied by the Wf52.
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Wetland Edatopic Grid

Scrub birch – Water sedge Wf 02

Betula nana – Carex aquatilis
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 .. Distribution of Fen Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Wf01 Water sedge – Beaked sedge xx x xx xxx xxx xxx xi

Wf02 Scrub birch – Water sedge xxx x xx xx xx xx
Wf03 Water sedge – Peat-moss xx x
Wf04 Barclay’s willow – Water sedge – Glow mosss x xxx x x
Wf05 Slender sedge –   Common hook-moss x xx xx xx xx
Wf06 Slender sedge – Buckbean x x x x
Wf07 Scrub birch – Buckbean – Shore sedge x x x x
Wf08 Shore sedge – Buckbean – Hook-moss x x x x x
Wf09 Few-flowered spike-rush – Hook-moss x x x
Wf10 Hudson Bay clubrush – Red hook-moss x
Wf11 Tufted clubrush – Star moss x x x x x
Wf12 Narrow-leaved cotton-grass – Marsh-marigold xxx
Wf13 Narrow-leaved cotton-grass – Shore sedge xx x
Wf50 Narrow-leaved cotton-grass – Peat-moss x xxx
Wf51 Sitka sedge – Peat-moss x xx xx
Wf52 Sweet gale – Sitka sedge xx xxs

Wf53 Slender sedge – White beak-rush x xxs

x = incidental; < 5% of wetlands  xx = minor; 5–25% of wetlands xxx = major; >25% of wetlands

i = inland areas only       s = southern subzones only

Source publication
LMH 52
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 .. Fen Species Importance Table

Species Wf01 Wf02 Wf03 Wf04 Wf05 Wf06 Wf07 Wf08

Shrubs Betula nana x xyzzz x xy x x xyzzz x

Salix barclayi x x xyzzzz

Salix pedicellaris x xyz xy xy xyzz xy

Spiraea douglasii x x x x

Myrica gale

Herbs Carex utriculata xyzzz xyz xy xy xyz x x x

and Carex aquatilis xyzzz xyzz xyzzz xyzz xyz x xyz x

Dwarf Comarum palustre xy xyz xy xy xy xyzz xy

Shrubs Calamagrostis canadensis x xy x xyzz x x x x

Carex lasiocarpa x xyzzzz xyzzzz xy x

Menyanthes trifoliata x x x xyzzz xyzzz xyzz

Carex limosa x x x x xy xyzz xyzzz

Carex chordorrhiza x x xy xyz xy

Eleocharis quinqueflora x x

Trichophorum alpinum x

Trichophorum cespitosum
Eriophorum angustifolium x xy xy x x xy xy

Caltha leptosepala xy xy

Carex anthoxanthea
Equisetum fluviatile x x xy xy xy xy

Carex magellanica x x

Carex sitchensis xy xy xyz xyz x x

Rhynchospora alba x

Carex livida x x x x

Eriophorum chamissonis x x x

Vahlodea atropurpurea x

Drosera anglica x x xy

Hypericum anagalloides
Triantha glutinosa x x xy

Schoenoplectus tabernaemontani
Fauria crista-galli

Senecio triangularis x x xyz xy

Andromeda polifolia x xy xy

Kalmia microphylla x x x

Oxycoccus oxycoccos x x x x xy x

Triglochin maritima x x x xy xy

Drosera rotundifolia x x x

Leptarrhena pyrolifolia xy x

Platanthera dilatata x xy x x x

Sanguisorba canadensis x xy

Utricularia intermedia x x x xy

Viola palustris x x x

Lichens Sphagnum Group I xy xyz xyzz x x xyz x

and Aulacomnium palustre x xyz xyz xyzz x x x x

Mosses Drepanocladus spp. xyz x xy xyzz xyz xyz xyz

Sphagnum Group II x xyz x x xyz xy

Tomentypnum nitens x xyzz xyz xy x xyz xy

Philonotis fontana xy xyz

Calliergon stramineum x x x x x

Scorpidium spp. x xy xyzz xy

Campylium stellatum x x xy xy x x

Warnstorfia spp. x xy x x xyz x xy

Meesia triquetra x x xy xy



General Description

The Shore sedge – Buckbean – Hook-moss is an uncommon,

rich Fen Site Association that occurs mainly at higher eleva-

tions throughout the Interior (700–1800 m) in colder

subzones. These fens occur on pond-side floating mats or in

flarks of patterned fens where there is prolonged shallow

flooding to no more than several

centimetres. 

Carex limosa rooted in shallow

water is the constant dominant on these sites.

Menyanthes trifoliata occurs on most sites but

can be very sparse or absent on some. A 

diversity of species tolerant of permanent sat-

uration such as Carex chordorrhiza, Equisetum

fluviatile, and Andromeda polifolia commonly

occur with low cover. 

Peat deposits are shallow (0.5 m) to very deep (> 6 m), fibric or mesic,

and derived from fine sedges and brown mosses. Fibrisols are the most

common soil type.

Characteristic Vegetation

Tree layer (0 - 0 - 0)
Shrub layer (0 - .5 - 10)
Herb layer (14 - 35 - 100)
C. limosa, Menyanthes trifoliata
Moss layer (1 - 85 - 100)
Drepanocladus spp.

Comments

This is the most common and dominant Site
Association in patterned fens. In weakly pat-
terned fens, the Wf 08 occurs over ribs and
flarks. Where there is a more pronounced
rib/flark pattern, the Wf 08 will typically
occur in flarks and the floristically similar,
shrubby Wf 07 on elevated ribs.

The Wf 06 occurs on wetter and more hydrologically dynamic sites than the Wf 08. Similarly
stagnant sites with acidic soil water are occupied by the Wb13.The Wf 08 has similar hydrolo-
gy to the Wf 09 and Wf10, but with more mobile groundwater and greater degree of surface
flooding. Wf 08 sites may become Wb13 sites in some circumstances.
Peat deposits are often consistent throughout the profile, and peat core contents of fine sedge
and brown mosses are readily identifiable.This suggests that these ecosystems can be stable
and long-lived.
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Shore sedge – Buckbean – Hook-moss Wf 08

Carex limosa – Menyanthes trifoliata – Drepanocladus

Wetland Edatopic Grid
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 .. Distribution of Fen Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Wf01 Water sedge – Beaked sedge xx x xx xxx xxx xxx xi

Wf02 Scrub birch – Water sedge xxx x xx xx xx xx
Wf03 Water sedge – Peat-moss xx x
Wf04 Barclay’s willow – Water sedge – Glow mosss x xxx x x
Wf05 Slender sedge –   Common hook-moss x xx xx xx xx
Wf06 Slender sedge – Buckbean x x x x
Wf07 Scrub birch – Buckbean – Shore sedge x x x x
Wf08 Shore sedge – Buckbean – Hook-moss x x x x x
Wf09 Few-flowered spike-rush – Hook-moss x x x
Wf10 Hudson Bay clubrush – Red hook-moss x
Wf11 Tufted clubrush – Star moss x x x x x
Wf12 Narrow-leaved cotton-grass – Marsh-marigold xxx
Wf13 Narrow-leaved cotton-grass – Shore sedge xx x
Wf50 Narrow-leaved cotton-grass – Peat-moss x xxx
Wf51 Sitka sedge – Peat-moss x xx xx
Wf52 Sweet gale – Sitka sedge xx xxs

Wf53 Slender sedge – White beak-rush x xxs

x = incidental; < 5% of wetlands  xx = minor; 5–25% of wetlands xxx = major; >25% of wetlands

i = inland areas only       s = southern subzones only

Source publication
LMH 52
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 .. Fen Species Importance Table

Species Wf01 Wf02 Wf03 Wf04 Wf05 Wf06 Wf07 Wf08

Shrubs Betula nana x xyzzz x xy x x xyzzz x

Salix barclayi x x xyzzzz

Salix pedicellaris x xyz xy xy xyzz xy

Spiraea douglasii x x x x

Myrica gale

Herbs Carex utriculata xyzzz xyz xy xy xyz x x x

and Carex aquatilis xyzzz xyzz xyzzz xyzz xyz x xyz x

Dwarf Comarum palustre xy xyz xy xy xy xyzz xy

Shrubs Calamagrostis canadensis x xy x xyzz x x x x

Carex lasiocarpa x xyzzzz xyzzzz xy x

Menyanthes trifoliata x x x xyzzz xyzzz xyzz

Carex limosa x x x x xy xyzz xyzzz

Carex chordorrhiza x x xy xyz xy

Eleocharis quinqueflora x x

Trichophorum alpinum x

Trichophorum cespitosum
Eriophorum angustifolium x xy xy x x xy xy

Caltha leptosepala xy xy

Carex anthoxanthea
Equisetum fluviatile x x xy xy xy xy

Carex magellanica x x

Carex sitchensis xy xy xyz xyz x x

Rhynchospora alba x

Carex livida x x x x

Eriophorum chamissonis x x x

Vahlodea atropurpurea x

Drosera anglica x x xy

Hypericum anagalloides
Triantha glutinosa x x xy

Schoenoplectus tabernaemontani
Fauria crista-galli

Senecio triangularis x x xyz xy

Andromeda polifolia x xy xy

Kalmia microphylla x x x

Oxycoccus oxycoccos x x x x xy x

Triglochin maritima x x x xy xy

Drosera rotundifolia x x x

Leptarrhena pyrolifolia xy x

Platanthera dilatata x xy x x x

Sanguisorba canadensis x xy

Utricularia intermedia x x x xy

Viola palustris x x x

Lichens Sphagnum Group I xy xyz xyzz x x xyz x

and Aulacomnium palustre x xyz xyz xyzz x x x x

Mosses Drepanocladus spp. xyz x xy xyzz xyz xyz xyz

Sphagnum Group II x xyz x x xyz xy

Tomentypnum nitens x xyzz xyz xy x xyz xy

Philonotis fontana xy xyz

Calliergon stramineum x x x x x

Scorpidium spp. x xy xyzz xy

Campylium stellatum x x xy xy x x

Warnstorfia spp. x xy x x xyz x xy

Meesia triquetra x x xy xy
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Wf09 Wf10 Wf11 Wf12 Wf13 Wf50 Wf51 Wf52 Wf53 Common Name

x x xy x scrub birch
x x Barclay’s willow

xy x x bog willow
x xyz x pink spirea
x xyzzzz xyz sweet gale

xy x x xy x x beaked sedge
x xyz x xy xyz x x water sedge
xy x x x xyz xy x marsh cinquefoil
x x xy xy xy xy x bluejoint reedgrass
x xyz xy x x x xyzzz slender sedge

xyzzz xyz x x x xy x x buckbean
xyz xyzz xyz x xyzz x x shore sedge

xyzz x cordroot sedge
xyzzzz x x few-flowered spike-rush

xyzzzz x Hudson Bay clubrush
x xyzzzz x xyz x tufted clubrush

xyz x xyz xyzzzz xyzzz xyzzzz xy x narrow-leaved cotton-grass
xy x xyzz xyz x x white mtn. marsh-marigold

xy x yellow-flowered sedge
x x x swamp horsetail
x x xyz x poor sedge

x x x xy x xyzzzz xyzzz x Sitka sedge
xy xyzz white beak-rush

xy x x pale sedge
x xy Chamisso’s cotton-grass

xy xy x mountain hairgrass
x xyzz xy x x x xy great sundew

x x bog St. John’s-wort
x xyz xy xy xy sticky asphodel

xy great bulrush
xyz x deer-cabbage

x x x x x arrow-leaved groundsel
xyz x x bog-rosemary

x x xy x xyz x x western bog-laurel
x xyz x xy x bog cranberry

xyz x seaside arrow-grass
x xy x xy round-leaved sundew

xy xy x x leatherleaf saxifrage
xy x x xy x x x fragrant white rein orchid
x x x xy xy x Sitka burnet

x xy x flat-leaved bladderwort
x x x x xy x marsh violet

x xy xy x xyz xyzz xyzz x peat-moss Group I
xy x x xyz xyz xy xy x glow moss
xyz xy xy x x hook-mosses
xy xyz xyz x x xyzz x peat-moss Group II
xyz xyz x xy x x golden fuzzy fen moss

xy xyz spring moss
xy xyz x xy x x x straw spear-moss
xy xyzz x x x sausage-moss

xyzzz xyzzz xy yellow star-moss
x x xy xy x hook-mosses
xy x x three-ranked hump-moss



General Description

The Few-flowered spike-rush – Hook-moss Fen Site Associa-

tion occurs on small sloping peatlands at high elevations

(mostly above 1200 m) throughout the Sub-Boreal, Central, and South-

ern Interior. It is rare throughout most of its range, occurring only in

slope positions with continual slow surface seepage. 

Plant diversity is low; Eleocharis quinqueflora is

the site dominant, with lesser amounts of

Carex limosa, Eriophorum angustifolium, and

other forbs occasionally occurring. Hook-

mosses such as Homatocaulis vernicosus,

Scorpidium revolvens, and Drepanocladus

aduncus usually comprise the moss layer but

other brown mosses such as Meesia triquetra

and Tomentypnum nitens can occur in high

abundance. 

Peat forms as a characteristically dense and tenacious mesic peat. Peat

depths are frequently shallow but can be up to 2 m. Terric Mesisols and

Humisols are common soil types. 

Characteristic Vegetation

Tree layer (0 - 0 - 0)
Shrub layer (0 - .5 - 10)
Herb layer (30 - 60 - 100)
Carex limosa, Eleocharis quinqueflora,
Eriophorum angustifolium
Moss layer (1 - 50 - 95)
Drepanocladus spp.,Tomentypnum nitens

Comments

The Wf 09 unit is similar in structure and hy-
droedatopic position to the Wf11 of lower
elevations. Wf 09 commonly occurs without
adjacent wetland Site Associations or in
complex with cotton-grass fens (Wf12 or
Wf13).
The tenacious peat of this unit is typically of
similar composition throughout the profile,
suggesting that this ecosystem can be stable and long-lived.

Peat is sufficiently dense on Wf 09 sites that soil water movements are impeded and most 
waterflow is at the surface as sheet flow.The specific conditions that give rise to the Wf 09
rather than other high-elevation fens are not well understood but may be partly initiated 
and maintained by the dense stems and roots of Eleocharis quinqueflora.
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Wf 09 Few-flowered spike-rush – Hook-moss

Eleocharis quinqueflora – Drepanocladus
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 .. Distribution of Marsh Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Wm01 Beaked sedge – Water sedge x xx x xxx xxx xx xx x
Wm02 Swamp horsetail – Beaked sedge x x x x xx
Wm03 Awned sedge x x
Wm04 Common spike-rush x x xx x x xx x
Wm05 Cattail xxx x xx xx x xx xx xs

Wm06 Great bulrush xxx x x xx xx x x x
Wm07 Baltic rush x xx
Wm50 Sitka sedge – Hemlock-parsley xx xx
Wm51 Three-way sedge x x x

x = incidental; < 5% of wetlands xx = minor; 5–25% of wetlands xxx = major; >25% of wetlands

s = southern subzones only

Source publication
LMH 52
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 .. Marsh Species Importance Table

Species Wm01 Wm02 Wm03 Wm04 Wm05

Herbs Carex utriculata xyzzz xyzzz x xy

and Carex aquatilis xyzz xy x

Dwarf Equisetum fluviatile x xyzzzz x

Shrubs Comarum palustre xy xy x

Sium suave x xy

Carex exsiccata x

Carex atherodes xyzzzz

Polygonum amphibium x x xy x x

Eleocharis palustris x xyzzzz x

Potamogeton richardsonii xyz

Typha latifolia x xyzzzz

Schoenoplectus acutus x

Menyanthes trifoliata
Utricularia macrorhiza x x x x x

Juncus balticus x x

Hordeum jubatum x

Potentilla anserina x

Calamagrostis canadensis xy x xy x

Cicuta douglasii x x

Lysichiton americanus x

Oenanthe sarmentosa x

Galium trifidum x

Spiraea douglasii x

Carex sitchensis
Nuphar lutea ssp. polysepala x x

Dulichium arundinaceum

Mosses Drepanocladus spp. xy xy xy x x

Warnstorfia spp. x x x x x



General Description

The Swamp horsetail – Beaked sedge Marsh Site Association is

uncommon at lower elevations throughout the Interior. Com-

mon locations are in back-levee depressions along sediment-

laden, low-gradient streams, protected bays of large lakes, or

hydrologically modified (flooded) fens. The Wm02 also oc-

curs along the Coast in tidal reaches of large rivers above

saltwater influence.

Plant diversity is low. Sites are dom-

inated by Equisetum fluviatile with Carex

utriculata sometimes co-dominating; often

there are scattered aquatics such as Potamoge-

ton and Myriophyllum spp. The Wm02 is

similar to the Wm01 but is distinguished by its

higher hydrodynamic index and by the domi-

nance of E. fluviatile.

Soils are derived from silty or fine-sandy fluvi-

um, deep limnic deposits at open margins of lakes, or recently flooded

peat. Rego Gleysols and Terric Humisols are common soil types.

Characteristic Vegetation

Tree layer (0 - 0 - 0)
Shrub layer (0 - 0 - 4)
Herb layer (18 - 85 - 100)
C. utriculata, Equisetum fluviatile
Moss layer (0 - 0 - 90)

Comments

E. fluviatile is tolerant of extreme variations
in water depth and high rates of sedimenta-
tion and can colonize exposed mineral or
peat soils. It has been used to revegetate the
extreme environment of the drawdown zone
in reservoirs.

On fluvial sites, the Wm02 is usually adjacent
to tall-willow swamps or low bench commu-
nities. In lake systems, Wm02 commonly
adjoins open water and other marsh commu-
nities.
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Swamp horsetail – Beaked sedge Wm02

Equisetum fluviatile – Carex utriculata
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 .. Distribution of “Transition” Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Gs01 Alkali saltgrass xx xxd

Gs02 Nuttall’s alkaligrass – Foxtail barley xxd xd xv

Gs03 Field sedge xx xxd xxv

Gs04 Tufted hairgrass xd xxd xxv

Sc01 Scrub birch – Kinnikinnick xx xdc xxdc xxv

Sc02 Grey-leaved willow – Glow moss xx xdc xdc xxdc

Sc03 Barclay’s willow – Arrow-leaved groundsel x xxx

x = incidental; < 5% of wetlands xx = minor; 5–25% of wetlands xxx = major; >25% of wetlands

d = dry subzones only v = dry subzones of the SBPS only dc = dry and cold subzones only

Source publication
LMH 52
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 .. “Transition” Species Importance Table

Species Gs01 Gs02 Gs03 Gs04

Shrubs Salix brachycarpa
Betula nana
Salix glauca x

Salix barclayi

Herbs Distichlis spicata var. stricta xyzzzz xy x

Spartina gracilis xyzz xy

Suaeda calceoliformis xyz x

Aster ericoides ssp. pansus xyz xy x

Poa secunda xy x x

Hordeum jubatum xyzz xyzzz xy

Puccinellia nuttalliana xyz xyzzzz

Carex praegracilis xy xyz xyzzzz

Elymus trachycaulus x x xy x

Poa pratensis x x xyz xy

Aster ericoides x xy

Potentilla anserina x x xy

Juncus balticus xy xy xyzz xy

Deschampsia cespitosa xy xyzzzz

Potentilla gracilis xy x

Taraxacum officinale x xy xy

Carex utriculata xyz

Achillea millefolium x xy

Muhlenbergia richardsonis x

Kobresia myosuroides
Koeleria macrantha x

Arctostaphylos uva-ursi x

Antennaria pulcherrima
Maianthemum stellatum x x

Aster ciliolatus x

Calamagrostis canadensis x xy xy

Thalictrum occidentale x x

Fragaria virginiana x x

Senecio triangularis
Valeriana sitchensis

Epilobium angustifolium
Erigeron peregrinus x

Sanguisorba canadensis
Trollius albiflorus
Equistem arvense

Mosses Bryum pseudotriquetrum xy

Drepanocladus spp. xy xy

Aulacomnium palustre x

Brachythecium spp. x xy

Mnium spp. x x
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Sc01 Sc02 Sc03 Common Name

xyzz x short-fruited willow
xyzzzz xyzzz scrub birch
xyz xyzzzz grey-leaved willow
x x xyzzzz Barclay’s willow

alkali saltgrass
alkali cordgrass
seablite

x tufted white prairie aster
x Sandberg’s bluegrass
x foxtail barley

Nuttall’s alkaligrass
xyz x x field sedge
xy x slender wheatgrass
xy x Kentucky bluegrass
x tufted white prairie aster
x common silverweed
xyzz xy Baltic rush
x xy tufted hairgrass
xy xy graceful cinquefoil
xy x common dandelion

xy x beaked sedge
xyz xy yarrow
xyzzz mat muhly
xy Bellard’s kobresia
xy junegrass
xyzzz xyz kinnikinnick
xyz x showy pussytoes
xy x star-flowered false Solomon’s-seal
xy xyz Lindley’s aster
x xyz xyz bluejoint
xy xyz x western meadowrue
xyz xyzz x wild strawberry

x xyzz arrow-leaved groundsel
xyzz Sitka valerian

x xyz xy fireweed
x xy subalpine daisy

xy Sitka burnet
xy x globeflower

xyz common horsetail

x xyz xy

x xy hook-mosses
x xyzzz xyzz glow moss
x xyz feather-moss

xyz leafy mosses

Source publication
LMH 52



General Description

The Scrub birch – Kinnikinnick Shrub-carr Site Association is

common in the colder, drier subzones of the Central Interior.

These shrub-carrs form small communities in frost-prone

basins with moist, cold substrates and often surround larger wetlands. 

In drier climates, these sites are rarely, if ever, inundated, but subsurface

saturation is typical in the early season. Sites

are distinctly mounded with shrubs on rela-

tively dry organic-rich mounds. 

The Sc01 has very high species diversity. Betu-

la nana dominates the shrub layer with high

cover of Salix brachycarpa and S. glauca. 

Arctostaphylos uva-ursi and Muhlenbergia

richardsonis are common dominants of the

very diverse herb layer. The moss layer is

poorly developed and variable.

Soils are often fine textured, poorly to imperfectly drained materials with

thin surface organic accumulation. Gleysols and gleyed Brunisols are

common soil types.

Characteristic Vegetation

Tree layer (0 - 0 - 0)
Shrub layer (10 - 58 - 80)
Betula nana, Salix brachycarpa, S. glauca
Herb layer (40 - 80 - 99)
Achillea millefolium, Antennaria pulcherrima,
Arctostaphylos uva-ursi, Carex praegracilis,
Fragaria virginiana, Juncus balticus, Muhlen-
bergia richardsonis
Moss layer (0 - 15 - 40)

Comments

Sc01 occurs alone in shallow depressions or
around the periphery of Wf 01, Wm01, or Gs03
ecosystems.Though the Sc01 and Sc02 occupy
similar frost-prone sites, the Sc01 occurs on drier site conditions.

Betula nana–dominated ecosystems are widespread in the Boreal, especially at higher eleva-
tions in the SWB. However, few plots in these communities have been established; it is possible
that the Sc01 also occurs in the Northern Boreal Mountains. Other scrub birch–dominated
Shrub-carr Site Associations certainly occur but remain undescribed.

The Sc01 is described by Steen and Roberts (1988).
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Wetland Edatopic Grid

Sc01 Scrub birch – Kinnikinnick

Betula nana – Arctostaphylos uva-ursi
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 .. Distribution of Flood Site Associations by biogeoclimatic zone

BG BWBS SBPS
PP SWB ESSF ICH IDF MS SBS CDF CWH MH

Fl01 Mountain alder – Common horsetail xxx x xx xx xx xxx x
Fl02 Mountain alder – Red-osier dogwood – Lady fern xx xxw x
Fl03 Pacific willow – Red-osier dogwood – Horsetail x x x x x
Fl04 Sitka willow – Red-osier dogwood – Horsetail xx xw x
Fl05 Drummond’s willow – Bluejoint x x x xxx
Fl06 Sandbar willow x x
Fl07 Water birch – Rose x xh

Fm01 Cottonwood – Snowberry – Rose x xx x
Fm02 Cottonwood – Spruce – Red-osier dogwood x xx xx xx xx xx
Fm03 Cottonwood – Subalpine fir – Devil’s club xx xw

Fl50 Sitka willow – False lily-of-the-valley x
Fl51 Red alder – Salmonberry – Horsetail xx xx
Fm50 Cottonwood – Red alder – Salmonberry xx xxxoc

x = incidental; < 5% of flood sites xx = minor; 5–25% of flood sites xxx = major; >25% of flood sites

w = wet/very wet subzones only h = warm/hot subzones only xoc = not on outer coast (hypermaritime)

Source publication
LMH 52
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 .. Flood Species Importance Table

Species Fl04 Fl05 Fl06 Fl03 Fl07 Fl01 Fl02

Trees
Populus balsamifera ssp. trichocarpa x xyz x xy x

Picea  X x x x x x xy xy

Abies lasiocarpa x x

Alnus rubra
Picea sitchensis

Shrubs Salix sitchensis xyzzzz x x xy

Salix drummondiana xyz xyzzzz x

Salix exigua x xyzzzz xy

Salix lucida xy x xyzzzz x

Betula occidentalis xyzzzz

Salix bebbiana x x xyz x

Alnus incana xy x xy xyzzz xy xyzzzz xyzzzz

Cornus stolonifera xyzz x xyzzzz xyz xy xyzz

Lonicera involucrata xyz xyzz x xyz xyzz

Rosa woodsii xyzz

Rosa nutkana x xy

Symphoricarpos albus x xyz x

Acer glabrum xy

Rosa acicularis x xy x x x x

Oplopanax horridus x x

Rubus parviflorus x x x xy

Viburnum edule xy x x x

Sambucus racemosa x xy xyz

Rubus spectabilis
Ribes bracteosum x x

Herbs Calamagrostis canadensis xy xyzzz x xy xy xy

and Equisetum arvense xyzz xy x xyzz xy xyzzz xyzz

Dwarf Equisetum hyemale x xyzz x

Shrubs Athyrium filix-femina xy x xyz xyzz

Urtica dioica x x xy xyzz

Heracleum maximum x xy x xyz xyz

Matteuccia struthiopteris x xyzzz

Poa pratensis x x xyz x

Osmorhiza berteroi x x x

Pyrola asarifolia x x x x

Actaea rubra x x xy

Gymnocarpium dryopteris x xyz xy

Circaea alpina x x x x xy

Streptopus amplexifolius x xy xy

Aster subspicatus x

Stachys mexicana
Elymus glaucus x x x

Maianthemum dilatatum

Mosses Brachythecium spp. xy x x xyz xy

and Mnium spp. xy xy x x xyz xyz

Lichens Rhytidiadelphus squarrosus



General Description

Mountain alder – Common horsetail low benches are com-

mon throughout the Interior at elevations below 1500 m. They

occur on gravel or sand bars adjacent to relatively high-gradient

creeks and streams that can have a “flashy” flood regime. Flood events

are short during annual spring flooding and occur occasionally during

summer storms. 

Alnus incana is the dominant shrub and forms a continu-

ous canopy on most sites. The understorey can be well

developed or sparse depending on recent flood history, but

Equisetum arvense usually persists. The moss layer is often

very sparse or absent because of high litterfall and recur-

ring sediment deposition.

Soils are coarse-textured, often gravelly, Cumulic Regosols

and Rego Gleysols. 

Characteristic Vegetation

Tree layer (0 - 1 - 10)
Shrub layer (25 - 75 - 100)
Alnus incana, Lonicera involucrata
Herb layer (1 - 60 - 100)
Athyrium filix-femina, Equisetum arvense,
Gymnocarpium dryopteris, Heracleum 
maximum
Moss layer (0 - 1 - 40)
Brachythecium spp., Mnium spp.

Comments

In wetter subzones, Alnus incana stands that
occur on fine-textured soils usually have an
abundance of Athyrium filix-femina or Mat-
teuccia struthiopteris and are described by 
the Fl02. Alder sites are replaced by willow-
dominated Site Associations, such as the Fl05, on
lower-gradient streams where fine-textured soils
and longer flooding create conditions more
favourable to willows.
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Wetland Edatopic Grid

Fl01 Mountain alder – Common horsetail
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