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INTRODUCTION

The importance of riparian and wetland areas far exceeds
what might be expected from their relatively small area.
They are the green zones bordering lakes, reservoirs,
estuaries, potholes, springs and seeps, peatlands, wet
meadows, vernal pools, and ephemeral, intermittent, or
perennial streams. The riparian zone is the interface between
the upland and the aquatic zone. These ecosystems are
important islands and corridors of diversity and higher
productivity contained within extensive uplands. They
usually contain or are adjacent to bodies of water. They are
important to water quality, water quantity, stream stability,
and habitat for fish and other wildlife. They are valued for
livestock grazing, so often contain concentrations of
commercially important minerals, and are often developed
into high quality farmland. Their abundant water, forage,
and recreational value attract a far greater degree of use and

conflict than is found on adjacent uplands.

Riparian and wetland areas in western North America tend
to have the following characteristics (Thomas and others
1979): 1) they create well-defined habitat zones within the
much drier surrounding areas, 2) they make up a minor
proportion of the overall area (between 1-5 percent), 3) they
are generally more productive of total biomass than other
areas, and 4) they support great biological diversity. Both
density and diversity of species tend to be higher at the

land/water ecotones than in adjacent uplands.

The structure, function, and management requirements of
riparian and wetland plant communities are less well
understood than those of most other types of land area. They
have often been overlooked, ignored, or considered only as

minor inclusions of larger terrestrial or aquatic systems.

|
“Riparian” and “wetland” are not synonyms, and usage
varies greatly. We often use the terms in combination when

speaking of general situations that include both.
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Grazing, timber harvest, transportation corridors, mining,
farming, and residential development can drastically alter
these communities. Consequently, management of riparian
and wetland areas has become—and will continue as—a
major issue. Multi-resource opportunities, multi-disciplinary
concerns, and multi-ownership patterns within riparian and
wetland areas make necessary a high degree of coordination
and cooperation among users to meet society’s needs from

these sites.

Historical Overview of Riparian and Wetland Areas

The first lands settled by European immigrants were
frequently in or near the riparian zone. Riparian and wetland
areas provided an abundance of game, fish, and other
natural resources needed by settlers until uplands could be
brought into production. Watercourses provided a primary
means of transporting supplies and goods. Waterpower was
harnessed to mill grain, saw wood, and perform other tasks.
Fertile alluvial soils became excellent farmlands after
drainage and clearing. Water from the streams, rivers, lakes,
or ponds was diverted to irrigate cropland. Riparian trees
became fence posts, building materials, and fuel for
everything from the home and the forge to steamboats

bringing more the settlers.

Increased environmental awareness since the 1960°s has
raised major concerns about the loss of wetlands to
development and change in riparian areas. Agricultural
expansion has been the major cause of wetland conversion
in Canada. It is estimated that by 1976 a total of 1.2 million
ha (3 million ac) of wetland had been converted to
agriculture, representing a loss of over 70 percent of prairie
wetlands in Canada (Environment Canada 1986).

As an indication of the importance of this part of the prairie
landscape, and the reason that conflicts of interest can arise,
the pothole region of the Canadian prairie provinces has
been estimated to produce five of every eight ducks shot by
hunters in North America, while this same area in 1969 was

producing 98 of every 100 bushels of Canadian wheat



(Lodge 1969). Since that time more prairie wetlands have
been converted to the economically important production of
small grains. Within Alberta’s Mixed Grass Ecoregion (4.5
percent of province area) and Dry Mixed Grass Ecoregion
(7.2 percent on the province), the majority of the area is

“significantly altered by agriculture” (Strong 1992).

In addition to draining of wetlands, many other human
activities have greatly changed the structure and function of
riparian and wetland areas. Improper timber harvesting and
mining have caused severe impacts on the riparian zone in
many regions. Livestock have often been grazed in riparian
zones almost year-round. Many wetlands and aquatic
systems near farmsteads have become highly eutrophic from
barnyard and feedlot runoff. Fires have been suppressed
whenever possible, allowing dead vegetation to accumulate.
Many bottomlands of ephemeral depressions and riparian
areas have been cultivated. Hay has been mowed in some
wetlands as often as possible. Some wetlands have been
burned in the fall to reduce the amount of snow trapped or
to discourage the spread of “weeds.” Ploughing for row
crops, cultivation of steeper slopes, and summer fallowing
have caused mobilization of topsoil into riparian areas,
further changing their vegetation potential and species
composition and abundance (Kantrud 1986). Dissolved salts
and residues from agricultural chemicals have migrated into
many wetland and riparian areas, and irrigation has altered

the hydrology and vegetation of wetlands.

Why Is There Suddenly a Problem?

Research over the past few decades has demonstrated many
economic and social values that are enhanced by the proper
function of riparian and wetland systems. We have learned
some of the ways that impacts are made on these systems,
and how difficult restoration can sometimes be. It is in our
best interest as managers and landowners to make use of the
growing body of knowledge at hand. One such asset is
Caring for the green zone (Adams and Fitch 1995), a

guidebook for ranchers and livestock producers on how to
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most effectively manage the riparian areas within their

rangelands.

Benefits of a Healthy and Productive Riparian Area
Background—In a broad sense, the “health” of a riparian or
wetland area may be defined as its ability to perform its
normal functions. These functions include sediment
filtering, streambank building, storing water, aquifer
recharge, providing fish and wildlife habitat, and dissipating
stream energy. Evaluating a stream’s health requires
consideration of upstream and adjacent management. For
example, although noxious weeds such as Cirsium arvense
(Canada thistle) or Euphorbia esula (leafy spurge) along a
streambank may to some extent help trap sediment and bind
the soil, their presence indicates compromised biotic health

and should be a management concern.

Vegetation—Condition of vegetation along streams is a
major factor in the health of riparian ecosystems. Healthy
riparian vegetation makes the bank less likely to erode
during high flow; it protects the bank from damage due to
ice and animal trampling (Karr and Schlosser 1978, Platts
1979, Marlow and Pogacnik 1985). The roots of riparian
plants support bank overhangs, which provide cover for
aquatic animals. Much of a stream’s sediment load,
particularly during high flows, results from bank erosion.
Schlosser and Karr (1981) found the amount of suspended
solids increased quickly during storms at locations where
the streambanks lacked vegetation.Vegetation along
streams provides roughness, which reduces flow velocity,
and therefore the erosive energy, of overbank floods
(Schumm and Meyer 1979). Riparian vegetation also
provides shade, reducing harm to native aquatic life by

lowering water temperatures, (Meehan and others 1977).

Water Quality and Quantity—Riparian areas can improve
water quality by filtering nutrients. In agricultural
watersheds, such nutrient filtering by riparian areas can

reduce agricultural nonpoint-source pollution (Lowrance



and others 1985). Materials eroded from nearby uplands are
deposited in riparian areas during flooding. This deposition
can alter surface soils, the hydrology, and the vegetation
community in these low-lying sites (Lowrance and others
1985). Riparian vegetation reduces sediment and nutrient
transport in a number of other ways. Roots, especially those
of woody vegetation, help stabilize streambanks by holding
soil intact. In addition to lowering flow velocities and
causing sediment deposition, wetland vegetation also takes
up and stores nutrients. Wetland areas are more productive
because of the nutrient and water subsidies provided by
periodic flooding (Brinson and others 1980). Nutrient
uptake into leaves and other deciduous plant parts provides
short-term storage. However, because deciduous plant parts
drop each year, these nutrients are soon available again.
High litterfall and moisture on these sites create soils with

higher organic content than soils on uplands.

Riparian and wetland ecosystems generally serve to
dissipate the energy of water and wind that can damage the
land. Riparian and wetland areas dissipate the energy of
runoff from agricultural land, slowing the surface water as it
flows across the riparian zone, causing deposition of the
sediments, and diminishing the water’s further erosive
potential. Riparian forests also provide important natural

windbreaks in prairie lands.

Loss of wetlands has contributed to the change from
perennial to intermittent flow in some streams. Many
alluvial aquifers are maintained by infiltration of upland
runoff through the stream channel or alluvial deposits.
These aquifers provide an important source of water for
human use. Water storage in such aquifers once helped to
maintain perennial flow in some rivers that are now dry

beds much of most years.

Fisheries and Aquatics—Riparian vegetation produces the
detritus that provides as much as 90 percent of the organic

matter supporting stream (aquatic) communities (Campbell
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and Franklin 1979). In forested ecosystems, up to 99 percent
of the stream biotic energy input may come from bordering
riparian vegetation, with only 1 percent coming from
instream photosynthesis by algae and mosses (Cummins

1974).

Wildlife Uses—Riparian and wetland ecosystems are the
most productive wildlife habitats, benefiting the greatest
number of species (Ames 1977, Hubbard 1977, Patton
1977). Examples of the wildlife values of riparian and
wetland habitats are numerous. In western Montana 59
percent of the land bird species were found to use riparian
and wetland habitats for breeding, and 36 percent of those
breed exclusively in riparian or wetland areas (Mosconi and
Hutto 1982). Thomas and others (1979) reported that of the
363 terrestrial species known to occur in the Great Basin of
southeastern Oregon, 299 either directly depend on riparian
or wetland areas, or utilize them more than any other
habitats. Riparian and wetland areas are important not only
to animals that are restricted to those areas. Population
densities of birds in upland habitat adjacent to the riparian
or wetland zones are influenced by the health and proximity
of riparian or wetland areas (Carothers 1977). When a
riparian or wetland area is destroyed or changed by humans,
not only the riparian and wetland species are harmed, but

wildlife on the adjacent uplands also suffers.

Livestock Grazing—Riparian and wetland areas are vitally
important to the livestock industry. Livestock tend to
congregate in riparian and wetland areas and utilize this
vegetation much more than that of adjacent uplands
(Kauffman and Krueger 1984). Although riparian and
wetland areas cover only about 1-2 percent of the summer
range area of the U. S. Pacific Northwest, these areas can
produce 20 percent of the summer range forage (Reid and

Pickford 1946, Roath and Krueger 1982).

In many parts of the western North America rangeland, the

landscape has been so altered by more than a century of



livestock grazing that it is now difficult to visualize what it
was like in the mid nineteenth century, particularly its
riparian segments (Ehrhart and Hansen 1997). Cattle prefer
riparian and wetland areas for the same reasons other
animals do: availability of water, shade, and the higher
quality and variety of forage (Ames 1977, Severson and
Boldt 1978). Many of the sedges retain their crude protein
levels until the first killing frost. Several sedges found in
riparian and wetland zones exceed key upland forage
species in sustained protein and energy content (Kauffman

and Krueger 1984).

Livestock grazing can decrease the vigor and biomass of the
vegetation and alter the species diversity and composition
(Ames 1977, Bryant and others 1972). Improper grazing of
riparian areas can change, reduce, or eliminate the
vegetation bordering a stream. The channel can be made
wider and shallower; or it can be downcut or braided,
depending on substrate composition (Marcuson 1977, Platts
1979). The water quality can be impaired by elevating water
temperatures, nutrients, suspended sediments, bacterial
counts, and by altering the timing and volume of peak and
base flows (Platts 1979, Kauffman and Krueger 1984).
Overgrazing can cause bank sloughing, accelerated
sedimentation, and subsequent silting of spawning and food

producing areas (Platts 1979, Platts 1981).

Excessive use of woody vegetation can negatively affect the
health of riparian and wetland areas (Kauffman and Krueger
1984). Cattle grazing was also found to influence the
spacing of plants and the width of the riparian or wetland
zone. Marcuson (1977) found shrub production to be 13
times greater in an ungrazed area than in a severely
overgrazed area. Canopy cover was 82 percent greater in the
ungrazed area. However, a change in management of the
site can dramatically restore lost shrub canopy cover
(Crouch 1979, Davis 1982, Kauffman and Krueger 1984,
Hansen 1985).
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Improper livestock grazing can significantly reduce bird
species composition and foraging guilds, as well as small
mammal density and diversity (Kauffman and Krueger
1984). Alderfer and Robinson (1949), Bryant and others
(1972), Orr (1960), and Rauzi and Hanson (1966) all found
soil compaction increased linearly with increases in grazing

intensity.

Recent advancements in grazing management have allowed
successful rehabilitation of many riparian and wetland areas.
The damage caused by hot season use or season-long
grazing is well documented (Marcuson 1977, Severson and
Boldt 1978, Windell and others 1986, Platts and others
1987), but specialized grazing schemes hold promise for
rehabilitating riparian and wetland areas without excluding
cattle for long periods (Kauffman and Krueger 1984,
Ehrhart and Hansen 1997). In a study in northeastern
Oregon, Bryant (1985) found herbage production increased
one- to four-fold through proper timing and intensity of

grazing.

Summary—In the arid portions of western North America,
riparian and wetland areas are important in the overall
landscape mosaic, even though they represent a very small
fraction of total area. Having greater soil moisture than
surrounding uplands, they are more productive than those
areas. They add great diversity to the landscape. They attract
livestock and wildlife for the forage, thermal and other
cover, nesting habitat, water, and browse they afford (Ames
1977, Severson and Boldt 1978). Because of all this,
riparian and wetland areas must be focal points for
management. Strategies must be found that recognize all
these functions, and must be designed to maintain or restore

the integrity of riparian and wetland communities.

Proper stewardship of riparian and wetland areas is “money-
in-the-bank” for the landowner. Proper management of
these areas means decreased streambank erosion and

floodplain losses (Gunderson 1968, Marcuson 1977),



increased forage production (Pond 1961, Kauffman and
Krueger 1984), increased wildlife and fisheries (Duff 1979,
Van Velson 1979), increased water quantity, improved
water quality, and greater recreational opportunities. Some
changes to a landscape, even those with human causes,
occur so slowly that individuals fail to see the change
happening (Adams and Fitch 1995). Willows or
cottonwoods may be eliminated from a stream reach, or it
may cease to flow all summer for more years than it once
did. These are changes that we can often prevent or

processes that we can change.

In areas of rich, dark soil where groves of aspen and willow
once surrounded every depressional wetland, these wooded
lands have been greatly altered to agricultural usage. Across
much of the Central Parkland Natural Subregion, land once
occupied by aspen and willow carried a far greater value
when put into commodity production. This conversion has
reduced the riparian and wetland function of those areas
cleared. The loss of soil to fluvial and wind erosion, the loss
of soil moisture and the soil building processes beneath
woody plant canopies, the introduction of non-native
species, and the loss of wildlife habitat are among the
riparian and wetland functions reduced by land clearing.

Such losses must be accounted in the benefit balance sheet

when consideration is made of further clearing of groveland.

Defining Wetlands in Arid Lands

Defining the boundaries of wetlands became important
when society began to recognize wetland values (Mitsch
and Gosselink 1993). In the nineteenth and early twentieth
century, when wetland draining was a common practice
accepted by society, a precise wetland definition was not
important. Wetland draining continued unabated into the
late 1960°s. When laws and regulations pertaining to
wetland protection began to be written, the need for
precision increased, and it became apparent that definitions

affected land use options.
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“There is no single, correct, indisputable,
ecologically sound definition for wetlands,
primarily because of the diversity of wetlands
and because the demarcation between dry and
wet environments lies along a continuum.
Because reasons or needs for defining wetlands
also vary, a great proliferation of definitions has
arisen including structural attributes, functional
considerations, and jurisdictional criteria.”—

Cowardin and others (1979)

The earliest definition of wetlands was intended for

managers and scientists, particularly those concerned with

waterfowl and wildlife (Shaw and Fredine 1956):
“The term wetlands . . . refers to lowlands
covered with shallow and sometimes temporary
or intermittent waters. They are referred to by
such names as marshes, swamps, bogs, wet
meadows, potholes, sloughs, and river overflow
lands. Shallow lakes and ponds, usually with
emergent vegetation as a conspicuous feature, are
included in the definition, but the permanent
water of streams, reservoirs, and deep lakes are
not included. Neither are water areas that are so
temporary as to have little or no effect on the

development of moist-soil vegetation.”

The definition of Shaw and Fredine (1956) established two
parameters necessary for a habitat to be considered a
wetland: 1) the presence of surface water, and 2) the
development of moist-soil vegetation (Kent 1994). Twenty-
three years later at a workshop of the Canadian National
Wetlands Working Group, a definition evolved which
recognized hydric soils as a third parameter, and which
noted the functional attributes of wetlands (Tarnocai 1979).
In addition, it expanded the previous definition of wetlands
to include not only those habitats with surface water, but

also those having saturated soils:



“Wetland is defined as land having the water
table at, near, or above the land surface or which
is saturated for a long enough period to promote
wetland or aquatic processes as indicated by
hydric soils, hydrophilic vegetation, and various
kinds of biological activity which are adapted to

the wet environment.”

That same year, the USDI Fish and Wildlife Service
adopted a definition, which also recognized wetland
hydrology, hydric soils, and hydrophytic vegetation as
defining parameters (Cowardin and others 1979). The USDI
Fish and Wildlife Service definition is different from the
Canadian definition in that a wetland does not have to
exhibit characteristics of all three parameters:

“Wetlands are lands transitional between

terrestrial and aquatic systems where the water

table is usually at or near the surface or the land

is covered by shallow water . . . Wetlands must

have one or more of the following three

attributes: 1) at least periodically, the land

supports predominantly hydrophytes, 2) the

substrate is predominantly undrained hydric soil,

and 3) the substrate is non-soil and is saturated

with water or covered by shallow water at some

time during the growing season of each year.*

As a summary of literature, Windell and others (1986)
provide a general definition:

“The term wetland is a catch-all that includes
units on the landscape such as marshes, swamps,
bogs, fens, and lowlands covered with shallow
and sometimes ephemeral or intermittent waters.
The term wetland also includes wet meadows,
potholes, sloughs, the riparian zone, and river-
overflow areas. Shallow lakes and ponds, usually
with emergent vegetation as a conspicuous

feature, are included in the wetland definition.
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Permanent waters deeper than 2 m (6.6 ft) are not

included.”

Formal classification systems provide a means to clarify
definitions. Such documents as Wetland classification in
western Canada (Millar 1976) satisfy certain purposes well,
while leaving other needs unmet. This work focuses on
depressional wetlands, and was done in response to
waterfowl habitat concerns arising across North America
around the middle of this century. The primary objective of
Classification of Wetlands and Deepwater Habitats of the
United States (Cowardin and others 1979) was, “to impose
boundaries on natural ecosystems for the purposes of
inventory, evaluation, and management.” The classification
provides a major contribution for upper levels of a
taxonomic hierarchy. However, it did not resolve the need
for a single acceptable definition for lower levels in the
hierarchy—a level of primary concern for practical on-the-

ground management applications.

Defining wetlands has become more difficult as greater
economic stakes have increased the involvement of more
politics and less science. A universally accepted wetland
definition satisfactory to all users has not yet been
developed because the definition depends on the objectives
and the field of interest. Wetland scientists generally agree
that wetlands are characterized by one or more of the
following features: 1) wetland hydrology, the driving factor
common to all wetlands, 2) hydric soils, an indicator of the
absence of oxygen, and 3) hydrophytic vegetation, an
indicator of wetland site conditions. The problem is how to
define and obtain consensus on thresholds of these three

criteria or various combinations of them.

Wetland Soils

Riparian and wetland areas are transitional between upland
and aquatic ecosystems. Within an ecosystem, soils may
have a strong influence on the vegetation. These influences

are in species composition, species coverage, or growth



form, but the soil effects are often subtle compared to the
primary influence of water. Most wetland scientistsinterpret
water regimes as the timing, duration, depth, and extent of
flooding (Heitmeyer and others 1991). However, some
riparian and wetland areas never experience inundation by
floodwaters. Rather, they can remain saturated for

prolonged periods by ground water.

Soil Forming Factors —Soils are dynamic natural bodies
having properties derived from the combined effect of
climate and biotic activities as modified by topography,
acting on parent materials over time. Soil forming events
include both complicated reactions and comparatively
simple rearrangements of material. Events may take place
simultaneously or sequentially that enhance or negate each
other. The factors of soil development are all
interdependent. The following discussion of these five soil-
forming factors have in part been expanded or modified

from Brady (1984).

Parent materials of riparian and wetland soils are
predominantly transported sediments. The exceptions are
those seeps, springs, and occasional bogs where residual
soils have developed. In most all other instances the soils of
a riparian or wetland area have developed from the lateral or
vertical accretion of sediments by alluvial, colluvial, glacial,
lacustrine, or, less commonly, aeolian processes. The most
common, the alluvial deposits, are often stratified by
particle size. The size of particles of a deposit is a direct
function of the velocity of the water at the time of

deposition.

Climate is perhaps the most influential of the five soil
forming factors. Climate regulates the amount of water a
site receives through precipitation and evaporation. In turn,
moisture content of the soil influences the rate of the
physical and chemical processes involved in soil

development. Water affects soil in a number of ways.
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Wet soils warm more slowly in spring and cool more slowly
in autumn. Water adds weight to the soil and acts as a
lubricant between soil particles, making wet soils more
susceptible to damage. When soils are saturated, the spaces
between particles are filled with water instead of air.
Saturated soils are commonly oxygen deficient. Since air
(oxygen) is essential to most lifeforms, saturated soil
contains fewer lifeforms than unsaturated soils.
Microorganisms are the most abundant lifeforms in the soil.
They feed primarily on dead plant and animal remains.
Wetlands produce comparatively higher amount of plant
material than adjacent upland areas, which commonly
results in an accumulation of organic material at the mineral

soil surface.

Other common characteristics of wet soils are redox
depletions (gleyed soil) and redox concentrations (mottles).
Redox depletions result from a state of total lack of oxygen
in the soil. This state is also called a reduced condition. Iron
in a reduced state (ferrous iron or soluble iron, Fe*?),
appears blue or gray in colour. These saturated blue or gray
soils are often called gleyed soils, and the reduction process
in the soil is called gleization. A gleyed soil indicates poor
drainage. Mottles appear as red or brown soft speckles,
hardened nodules, or may line the inside of pores in the soil.
They vary in size, shape, and differ in colour from the
dominant soil. A description of characteristics of wet soils
(redoximorphic features) is given in the document The
Canadian System of Soil Classification (Canada Soil Survey
Committee 1978).

Seasonal and diurnal temperature fluctuations (freeze and
thaw) dictate the rate of physical weathering of soil
particles. Cold temperatures restrict distributions of biotic
communities, reduce biomass production, and retard

decomposition rates.

Organic matter accumulation and decomposition, nutrient

cycling, development of soil structure, soil mixing and



many other processes are all enhanced or diminished by
both the flora and fauna living on or within the soil. The
amount of organic matter in the surface horizon or
accumulating at the soil surface is greater in riparian and
wetland soils than on adjacent uplands. Much of thisorganic
matter is intimately mixed into the soil through biological
activity and gives the soil a darker colour, greater fertility,

and higher moisture holding capacity.

Human activities can also affect soil formation, usually
negatively. Clearing trees, overgrazing, cultivating,
irrigating, draining, and other development removes the
natural vegetation and affects the depth of the water table.
Irrigation increases the amount of water the site receives
directly, while road construction, or any construction that
covers or seals the soil surface, will concentrate the amount

of water a site receives into a smaller area of infiltration.

Topography can enhance or diminish the effects of climate
on soil formation. The most common of these effects are
higher precipitation rates and lower air temperatures at
higher elevations. Soils on steep gradients are more
susceptible to erosion by over-land flow than flatter areas,
possibly preventing formation of a deep soil. Landform
gradient also tends to produce lateral soil water movement.
This water may carry salts, oxides, suspended material, or
solutes to landscape depressions. In arid environments,
potential evaporation rates exceed precipitation, thereby
removing the water and concentrating these salts, often
producing saline or alkaline soils. The length of time
parent materials are exposed to weathering directly affects
the degree of soil development. Riparian soils are
commonly formed in alluvium and are typically younger

than adjacent upland soils, but can be of any age.

ALBERTA NATURAL REGIONS WITHIN THE
STUDY AREA
The following descriptions Alberta Natural Regions and

Subregions within the study area (see Figure 1) are taken
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“from the Alberta Government internet website
(Government of Alberta 1999), except for the climate
information for the Cypress Hills, which comes from

Newsome and Dix (1968).

Topography and Landform

The Mixedgrass and Dry Mixedgrass Subregions—The
topography of the Dry Mixedgrass Subregion is generally
subdued with only a few minor uplands. The predominant
landform is a low-relief ground moraine, but there are
significant areas of hummocky moraine, glaciofluvial
outwash, glaciolacustrine sand plains, fine-textured
glaciolacustrine lake deposits, and eroded plains. Elevations
range from 600 m (2,000 ft) near Empress to more than
1,300 m (4,300 ft) on slopes of the Cypress Hills and
Sweetgrass Hills. Although permanent streams are relatively
rare, the ones that do exist are well defined. The Subregion
is drained by several major rivers that have carved deeply
into the bedrock in some places. This has exposed
Cretaceous shales and sandstones, creating extensive
badlands in some areas. Drainage is to the Missouri River
system via the Milk River and to the Saskatchewan River

system via all of the other rivers in the subregion.

Northern Fescue Subregion—The Northern Fescue
Subregion is characterized topographically by gently rolling
terrain. The most common landforms are low-relief ground
moraine and hummocky moraine. Areas of outwash and
sand plains, dune fields, and fine-textured glaciolacustrine
deposits occupy a smaller but significant amount of the
landscape. Eroded plains are important in the Sullivan Lake
area. The lowest elevations are in the eastern parts of the

Subregion.

Stream drainage is part of the Saskatchewan River system
except for a large area of internal drainage in the Sounding
Creek Basin. Few stream valleys dissect the subregion but

those with permanent flow are usually well incised.



Foothills Fescue Subregion—The Foothills Fescue
Subregion occurs largely on morainal, glaciolacustrine and
outwash deposits along the lower flanks of the Foothills
Geologic Belt, the Porcupine Hills and onto the adjacent
plains area. They occur primarily as a narrow band between
the Mixedgrass Subregion and the Foothills Parkland
Subregion, although in some areas Foothills Grassland
merges directly into the Montane Subregion of the Rocky
Mountain Region. There are disjunct areas on the lower
slopes of the Sweetgrass Hills and on unglaciated loess
deposits on the plateau of the Cypress Hills and
immediately adjacent plains. The largest area of this latter

type is on the Milk River Ridge.

Elevations in this subregion are much higher than in the
other two grassland subregions. These range up to 1,400 m
(4,600 ft) in parts of the Cypress Hills. A small portion of
this subregion, in the Milk River Ridge and Cypress Hills
areas, drains into the Milk River system. The rest is part of

the Saskatchewan River system.

Central Parkland Subregion—The Central Parkland
Subregion extends in a broad arc up to 200 km wide, north
of the Grassland Natural Region and south of the Boreal
Forest Natural Region. Surficial deposits range from
intermediate-textured hummocky and ground moraines to
fine-textured glaciolacustrine deposits and coarse outwash,
kame moraine, and dune field materials. Moraines are most
widespread, with kame moraines locally extensive in eastern
portions. Elevations range from just over 500 m (1,650 ft)
where the Battle River enters Saskatchewan to around 1,100
m (3,300 ft) in western portions. Numerous permanent
streams, all part of the Saskatchewan River system, cut
across the subregion. Numerous lakes are scattered
throughout the subregion as well as a wide variety of
permanent wetlands. Many of the lakes and wetlands are

slightly to strongly saline.
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Foothills Parkland Subregion—The Foothills Parkland
Subregion occupies a narrow band along eastern edge ofthe
geological foothills from Calgary south to the Porcupine
Hills, and from Pincher Creek south to the U.S. border in
the Waterton Lakes National Park area. The topography is
rougher than that of the Central Parkland Subregion, and
elevations are higher, ranging to over 1,300 m (4,300) near
Paine Lake. Numerous permanent streams occur and

drainage is into the Saskatchewan River system.

Surficial deposits include extensive areas of hummocky and
ground moraine as well as more restricted areas of outwash
and glaciolacustrine deposits along valleys. Extensive river

terraces occur in some areas.

Cypress Hills portion of the Montane Subregion—The
Cypress Hills are capped by Tertiary gravels and were
unglaciated during the last glaciation. The landforms of the
major valleys are primarily fluvial and glaciofluvial terraces
and fans with smaller areas of glaciolacustrine, aeolian and

morainal deposits.

Climate

Dry Mixedgrass Subregion—Climatically, the Dry
Mixedgrass Subregion is the warmest and driest in Alberta.
It has a typical continental climate with cold winters, warm
summers and low precipitation. Because of the warm
summer temperatures and a high average wind speed, the
rate of evaporation is high throughout the summer months.
There is high daily and seasonal temperature variation. It is
characterized by a mean annual temperature of 4 degrees
Celsius and a growing season (May - September) with mean
of about 16 degrees Celsius. The mean winter temperature is
typically —7 degrees Celsius and the mean summer

temperature is about 16 degrees Celsius.

Total annual precipitation is typically around 260-280 mm
and summer precipitation is lowest of any Subregion in

Alberta. Compared to other Subregions, the Dry Mixedgrass



Subregion has high year-to-year precipitation variability.
Spring is the wettest season with about two-thirds of the
annual precipitation falling as rain, the peak occurring in
June. The amount of snow cover is relatively low, as is the
number of days of continuous snow cover. Chinooks are
most common along the western border of the subregion

where there are more than 30 chinook days per year.

Mixedgrass Subregion—The climate of the Mixedgrass
Subregion is slightly moister and cooler than that of the Dry
Mixedgrass Subregion. The mean annual temperature is
about 5 degrees Celsius with a mean summer temperature
about 15 degrees Celsius, which is 1-2 degrees Celsius
cooler than the Dry Mixedgrass Subregion. Winter
temperatures in the Mixedgrass Subregion are 1-2 degrees
Celsius warmer than the Dry Mixedgrass Subregion, with a
greater frequency of chinook days (20-30 days) but with
greater snow cover due to greater winter precipitation.
Annual precipitation in the Mixedgrass Subregion is about

20 percent greater than for the Dry Mixedgrass Subregion.

Northern Fescue Subregion—The climate of the Northern
Fescue Subregion is transitional between the Mixedgrass
and Central Parkland subregions. The mean May -

September temperature is 14 degrees Celsius and the frost-
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free period is about 90 days. Mean annual precipitation is
about 400 mm, with mean May - September precipitation

about 280 mm.

Foothills Fescue Subregion—The climate of the Foothills
Fescue Subregion differs from that of the Northern Fescue
Subregion in having a greater frequency of chinooks and
thus, a milder winter climate. There is also greater snowfall
in late winter and early spring. The majority of precipitation

falls during the growing season.

The mean annual precipitation ranges from 650 mm in the
far south to about 500 mm in the north. The mean May -
September precipitation is 290 mm. The mean May -
September temperature is 11 to 13 degrees Celsius. The
mean annual temperature is 3 degrees Celsius and the frost-

free period averages 90 days.

Central Parkland Subregion—The mean annual
temperature for the Central Parkland Subregion is 2 degrees
Celsius with a May - September average of 13 degrees
Celsius. The frost-free period averages 95 days. Mean
annual precipitation is 350-450 mm, and May - September

precipitation averages 300 mm.



Natural Regions of Alberta
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Figure 1. Natural regions of Alberta.
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Foothills Parkland Subregion—Mean annual precipitation
ranges from 650 mm in the far south to 500 mm in the
northern part of the subregion. Mean May - September
precipitation is 290 mm. The mean January temperature is —
10 C and the mean July temperature is 14 degrees Celsius.
The mean May - September temperature is 12-13 degrees

Celsius and the frost-free period averages 90 days.

Cypress Hills portion of the Montane Subregion—The
Cypress Hills comprise an elevated island surrounded by the
Dry Mixed Grass Subregion. Climate data on top the
Cypress Hills is scant. Newsome and Dix (1968) report a
mean precipitation of 470 mm, a mean annual temperature
of 3 degrees Celsius, and an average frost-free period of

only 46 days over the period from 1919 to 1931.

Soils

Dry Mixedgrass Subregion—The characteristics soils of
the Dry Mixedgrass Subregion are Brown and Dark Brown
Chernozems. Brown Solonetz soils are common in the
extreme southeast of the subregion and in a large area north

of Dinosaur Provincial Park.

Mixedgrass Subregion—The characteristic soils of the
Mixedgrass Subregion are Dark Brown Chernozems as
contrasted with the Brown Chernozems of the Dry
Grassland Subregion. A few Black Chernozems occur on
moister sites along the northern and western boundaries of

this Subregion.

Northern Fescue Subregion—The predominant soils are
Dark Brown and Black Chernozems, with Brown Solonetz
soils extending through the centre of the subregion in a

broad band north of Hanna.

Foothills Fescue Subregion—The soils of this subregion
are predominantly Dark Brown and Black Chernozems.
Solonetzic soils are not important in the Foothills Fescue

Subregion.
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Central Parkland Subregion—Black and Dark Brown
Chernozems predominate under grassland vegetation while
under the moister aspen woodlands Dark Gray Chernozems
and Luvisolics are most common. Dark Brown Chernozems
occur under woodland vegetation on sandy parent materials.
A strip of Brown Solonetz soils runs through the centre of
the subregion from Vegreville, through Beaverhill Lake and

into the Sullivan and Dowling lakes areas.

Foothills Parkland Subregion—Predominant soils in the
forested areas are Black Chernozems with Dark Brown and
Black Chernozems in the grasslands. Regosolics occur on
active stream floodplains while Gleysolics occur in wetland

sites.

Cypress Hills portion of the Montane Subregion—Soils
vary greatly with the complex topographic and climatic
conditions in this Subregion and a wide range of soils is
typical. Soils under grasslands are mostly Chernozemics,
Brunisolics and Regosolics. Forest soils include Brunisolics

and Luvisolics.

DEVELOPMENT OF THE ECOLOGICAL SITE
CLASSIFICATION

Background

The Riparian and Wetland Research Program (RWRP) was
contracted in 1998 to develop a riparian and wetland
ecological site classification following the methods and
format used for the Classification and Management of
Montana’s Riparian and Wetland Sites (Hansen and others
1995). To shorten the time necessary to obtain necessary
body of stand data, we incorporated some of the data used
for the Montana classification. The rationale for this is that
the plant species and communities occurring in southern
Alberta also are found in Montana. We recognize that we
are working along ecologic gradients, such as latitude and

elevation that are reflected floristically as one goes very far



in any direction. For this reason, we are collecting as much
stand data as possible within the Alberta study area over the

time span of this project.

RWRP undertook concurrently in southern Saskatchewan a
similar project to classify ecological sites, for which
additional stands of many of the same site types were
sampled. This additional data is used to further augment the
working data set. During this process we identified a few
types in Alberta that do not occur in Montana or
Saskatchewan, and other types that differ to some degree

from their Montana or Saskatchewan descriptions.

Field Methods
The database for development of the Alberta classification
consists of 1,517 sample plots. The following data were
analyzed:

1. Data collected in Alberta.

2. Data collected in Saskatchewan.

3. Data collected in Montana.

Selection of stands to sample was based on “subjective
sampling without preconceived bias” as described by
Mueller-Dombois and Ellenberg (1974). Plots were selected
to reflect the apparent range of environmental and
successional conditions, and the homogeneity of the
vegetation, rather than eventual placement of the stand
within a classification system. In practice, field observers
chose stands of vegetation to sample that they perceived as
being dominated by particular species occurring repeatedly

across the landscape of the study area.

For sampling herbaceous communities (graminoids and
forbs) we used plots 5 m (16.4 ft) by 10 m (32.8 ft), total
area of 50 m? (538 fi?) (Mattson 1984, Platts and others
1987, Tuhy and Jensen 1982, Youngblood and others

1985a, Youngblood and others 1985b). For long stringers of

these communities, plot width was reduced and length was

increased to maintain a constant plot size of 50 m? (538 t?).
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This plot size was considered adequate to include most
species of a community, yet small enough for the sampler to
see the entire plot. Each plot was located within a stand at
least twice the area of the plot to avoid sampling ecotones
between communities. When sampling communities
dominated by trees or tall shrubs, a 375 m? (35.8 ft radius)
circular plot was used. Again, for communities in long

stringers the plot shape was adjusted.

Canopy cover (Daubenmire 1959) by species is ocularly
estimated within each plot. Plants not identified in the field
are collected for identification later. Data regarding
successional relationships and adjacent communities are
also collected.

Data regarding physical site features are collected for each
plot and include: 1) soil morphology, 2) litter/duff
accumulation, geomorphology, 3) human modifications, 4)

elevation, and 5) natural and human-caused disturbances.

Office Methods

Development of the Alberta riparian and wetland site

classification followed the general procedures and timetable

outlined below.

1.  Specimens of plants are identified in the field, the
office, or The University of Montana herbarium.

2. We entered the stand data into a computer database
capable of creating stand/species tables foranalysis.

3. A stepwise procedure of successive approximations
was used to develop the classification (Pfister and
Arno 1980). Preliminary association tables are created
using plot species and canopy cover values. Stands are
then rearranged several times to group stands into sets
with the greatest vegetation similarities. Plot-to-plot
similarity relations, plot-to-set similarity relations, and
set-to-set similarity relations were analyzed using a
modified Sorensen’s Index. The final placement of
each sample plot in a set is based on both floristic and

environmental relationships.



4.  Average canopy cover, canopy cover range, and
constancy tables are created for each group.

5. A dichotomous key to the preliminary types is
developed based on the presence or abundance of
diagnostic plant species that indicate the presence of
certain environmental conditions (indicator species).
The key was then applied to all plots, and necessary
revisions are made to accommodate variations in the
data.

6. A description is prepared for each habitat type and
community type, with a general discussion of
vegetation, physical site features, and management
implications included.

7. Successive drafts of the classification for the
Grassland Natural Region of Alberta were provided
for interim use and field testing during the 1999 and

2000 field seasons.

A number of riparian habitat types and community types
have been defined by various other authors in the general
region of the Northern Great Plains and surrounding areas.
Some of these are: Lawrence and Romo (1994) and
Michalsky and others (1994) for localized areas within the
southern Saskatchewan grasslands; Adams and others
(1997) for the Suffield Canadian Forces Base, Alberta;
Pfister and others (1977), Mueggler and Stewart (1980),and
Hansen and Hoffman (1988) for Montana and adjacent
states; Cooper and others (1991) for northern Idaho;
Mueggler (1988) for Idaho and-Wyoming; Steele and others
(1983) for eastern Idaho and western Wyoming; and
Youngblood and others (1985b) for eastern Idaho-western
Wyoming. We have attempted herein to adopt previously
defined types whenever possible. However, many of the
types described in these other classifications are not
equivalent or did not match our descriptions. Therefore, we
selected from those works the riparian habitat types and
community types that best fit the ecological conditions
observed in Alberta, or we defined new types based on the

data of this study.
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Taxonomic Considerations
Taxonomic nomenclature follows Moss (1959, as revised by

Packer 1983).

Cottonwoods—Occasionally, some species present
problems in positive identification. Taxonomic workers in
North America dealing with the Populus genus have tended
to be conservative in holding to broader species concepts in
recognition of a broader range of variation within a species.
Although cottonwood hybridization is common, the hybrid
zones are generally geographically narrow (Stettler and
others 1996). Natural F; hybrids between particular
combinations of parental species may have consistent and
recognizable morphologies and definite geographical
ranges, but their coherence disappears with successive
generations (Eckenwalder 1996). For these reasons we have
not treated any of the suspected hybrids separately at this
time, but have included them with the morphologically and

spatially closest parent species.

Ecological Equivalents

We have grouped several species together in the key due to

similarities in morphology, environmental conditions, and

management concerns. Stands comprised of the following
combinations of species were grouped together:

1. The Polygonum coccineum (water smartweed)
community type includes all combinations of
Polygonum coccineum (water smartweed) and
Polygonum amphibium (water smartweed).

2. The Eleocharis palustris (creeping spike-rush) habitat
type includes all combinations of Eleocharis palustris
(creeping spike-rush) and Eleocharis acicularis
(needle spike-rush).

3. The Scirpus acutus (great bulrush) habitat type
includes all combinations of Scirpus acutus (great

bulrush) and Scirpus validus (common great bulrush).



4.  The Typha latifolia (common cattail) habitat type
includes all combinations of Typha latifolia (common
cattail) and Typha angustifolia (narrow-leaved cattail).

5. Crataegus rotundifolia (round-leaved hawthorn)
community type includes all combinations of
Crataegus rotundifolia (round-leaved hawthorn) and
Crataegus douglasii (Douglas hawthorn).

6.  Rosa woodsii (common wild rose) community type
includes all combinations of Rosa woodsii (common
wild rose) and Rosa acicularis (prickly rose).

7.  The Agrostis stolonifera (redtop) community type
includes all combinations of Agrostis stolonifera

(redtop) and Agrostis scabra (rough hair grass).

Ecological Terms and Concepts

The following classification of climax vegetation was first
proposed by Tansley (1935) and later modified by
Daubenmire (1952). A climax community is a final or
steady state plant community which is self-perpetuating and
in dynamic equilibrium with its environment. Climatic
climax vegetation develops on normal topography with
deep loamy soil. Where topography or soil exerts sufficient
influence to produce self-perpetuating, steady state
vegetation distinct from the climatic climax, the terms
topographic climax or edaphic climax respectively are
used. Where special topographic conditions also favor the
development of edaphic conditions distinct from the normal,
and the climax vegetation is distinct from the climatic
climax, the term fopoedaphic climax is used. Where
recurring disturbances, such as grazing or fire, exert the
predominant influence in maintaining the structure and
composition of the steady-state vegetation, the term
disclimax is used. A zootic climax is stable vegetation,
which is distinct because of heavy use by animals. Fire
climax is apparently stable vegetation, which is distinctive
because of periodic burning. Disclimaxes, such as the
zootic climax or fire climax, are not the basis for
recognizing habitat types. A seral community is a

vegetation community that has theoretically not attained a
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steady state; seral communities successively occupy and

replace others of a particular environment over time.

A habitat type is defined as the land area that supports, or
has the potential of supporting, the same climax vegetation
type (association) (Daubenmire 1952, 1968, 1978). A phase
is a finer subdivision of a habitat type representing a minor
variation in climax vegetation. Each habitat type represents
a relatively narrow segment of environmental variation
having a certain potential for vegetation development.
Although any given habitat type may support a wide variety
of disturbance-caused or seral vegetation, the ultimate
product of vegetational succession anywhere within that
habitat type will be a similar plant community. Therefore,
the habitat type is a vegetation-based ecological site
classification that uses the plant community as an indicator
of integrated environmental factors as they affect species
reproduction and plant community development. Changes in
site conditions such as drying and filling of potholes or
sufficient deposition of alluvium on floodplains to create a
drier site over time can change the habitat type. Cyclical
changes that do not change long-term site conditions will
remain the same habitat type. Habitat types have been used
extensively to classify grasslands, shrublands, woodlands,
and forests throughout the western United States and to

some areas in the central and eastern United States.

The term plant association is used to group together all
those stands of climax vegetation, which occur in
environments so similar that there is much floristic
similarity throughout all layers of the vegetation. For our
work, we have chosen to follow the lead of Kovalchik
(1987) in the development of a vegetation based ecological
site classification for riparian and wetland areas. Kovalchik
(1987) uses the term riparian association as a vegetation
type representing the latest successional stage attainable on
a specific hydrologically influenced surface. Because the
riparian association is the result of plant succession, it

reflects the most meaningful integration of environmental



factors affecting vegetation. (The association, or climax
plant community type is essentially equivalent to “potential
natural community [type]” and climax vegetation is
essentially equivalent to “potential natural vegetation” for
purposes of developing a vegetation-based site classification

system.)

Naming of the plant association follows the frequently used
system of a binomial set with the dominant overstory
species separated from the dominant or most diagnostic
indicator of the undergrowth union by a slash. For example,
numerous stands of the Salix bebbiana/Carex atherodes
(beaked willow/awned sedge) association occur. The units
of land on which these occur (currently or potentially)
represent the Salix bebbiana/Carex atherodes (beaked
willow/awned sedge) habitat type. Some riparian and
wetland climax communities consist of only a single layer
of vegetation; we consider this the overstory and ignore all
references to additional layers (e.g., the Carex atherodes

[awned sedge] habitat type).

In addition to habitat types, several major seral plant
communities that are stable for time frames relevant to land
management decisions have been described. These are
referred to as community types. A community type is an
aggregation of all plant communities distinguished by
floristic and structural similarities in both overstory and
undergrowth layers. Examples are the Populus
deltoides/Cornus stolonifera (Plains cottonwood/red-osier
dogwood) community type and the Salix exigua (sandbar
willow) community type. In this classification, the term
community type only represents seral or disclimax
communities because climax community types are defined

as riparian associations.

Our goal is to explain plant community dynamics as they
relate to factors of time, physical environment (site), and
treatment; and to communicate that with a taxonomic

classification. These concepts are illustrated in Figure 2.
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The upper cell is the plant association (climax vegetation
type or last successional stage attainable). After plant
associations are identified, a taxonomic key is written to
identify the column (physical environment or site) to
represent the habitat type. This key enables identification of
the habitat type in most stages of successional development.
In some cases, the successional relationships are evident.
For example, community types A-2, A-3, and A-4 represent
specific and clearly identified successional stages within
association A. However, community type B/C-2 is a grazing
disclimax that extends over more than one habitat type and
that may provide insufficient evidence to identify a single
habitat type (column). In association D, our present
knowledge only allows us to identify one seral stage,
community type D-2. Finally, association E represents a site
on which the time frame of succession is brief, and the last
successional stage (riparian plant association) is reached
after only a few years. Examples of association E include
Carex atherodes (awned sedge) and Typha latifolia
(common cattail) sites where the pioneering species is an
aggressive native species that also represents the climax

vegetation for the site.

The time frame for site-successional processes can vary
greatly, depending upon the type, location, and origin of the
riparian and wetland site. For example, a beaver pond may
silt-in within a few years or hundreds of years. Analysis of a
few mountain meadows in Colorado shows them to have
been stable for 6,900 years (Windell and others 1986). In
the Madison Range of Montana, Patten (1963) says that the
vegetation is still adjusting to post-Pleistocene climate, but
that vegetation patterns, including mountain meadows, are

relatively stable.

The long-term product of vegetative succession is the
climax or steady-state community. Theoretically, this
community, when free of major disturbance, is self-
perpetuating and represents a meaningful integration of its

total environment. It is with this assumption that climax



vegetation becomes useful in the identification of habitat

types.

The climax plant community (plant association), as the
theoretical result of succession, is an expression of the biotic
potential of that site. Each habitat type is a relatively narrow
segment of environmental variation and is defined by a
certain potential for vegetational development. Although
one habitat type may support a variety of disturbance-
caused (seral) plant communities, the potential product of
vegetational succession anywhere within one habitat type
will be a similar climax community. Therefore, the habitat
type classification uses the plant community as an integrated
expression of the environmental factors affecting species

reproduction and plant community development.

Some ecologists dispute the existence of successional end

points in the form of climax communities. This argument

has developed primarily from the study of global climate
change, which indicates plant communities progress along
successional pathways, but are continually adapting to
changes in climate and natural disturbance and thus never
truly reach an end point in succession. This argument may
have particular relevance to the highly dynamic
environment of the riparian zone where hydrological
influences are often more dramatic and may fluctuate
significantly both seasonally and annually. These
fluctuations and associated natural disturbances may result
in an ever-changing environment, and make it difficult to
predict the potential vegetation community. Nevertheless,
current knowledge of successional pathways, and of the
temporal persistence of major seral plant communities
reflecting current site differences, is still relevant to resource

management.

TIME AND SPACE (e.g., PHYSICAL
ENVIRONMENT = SITE) RELATIONSHIPS

TIME
CLIMAX ASSOC. ASSOC. ASSOC. ASSOC
(PNC) A B Cc D
N
5 I I
TYPE ASSOC.
> A-2 < D-2
R | | | E
TYPE — ~ <
A-3 COMMUNITY TYPE co
B/C-2 MM.
COMM. TYPE
SERAL TYPE E-2
A4 X ¥ Y \_ J
HABITAT HABITAT HABITAT HABITAT HABITAT
TYPE TYPE TYPE TYPE TYPE
A B c D E
PHYSICAL ENVIRONMENT (SITE)
DRY i \WET

Figure 2. Illustration of the terminology as it relates to time and space (e.g. physical environment = site) for riparian and

wetland sites.
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LIST OF TYPES
A list of type names is provided in Table 1 along with the seven-letter name codes for use in the following tables of sampling

distribution (Table 2) and distribution across the Natural Regions of the province (Table 3).

Table 1. List of riparian and wetland habitat types (HT) and community types (CT) described for the study

area, with their Latin, common, and seven-letter code names

Type Latin and Common Name

Seven Letter Code Name

Coniferous Tree Types

Picea glauca/Cornus stolonifera Habitat Type PICEGLA/CORNSTO HT
(White Spruce/Red-Osier Dogwood) Habitat Type

Picea glauca/Equisetum arvense Habitat Type PICEGLA/EQUIARYV HT
(White Spruce/Common Horsetail) Habitat Type

Deciduous Tree Types

Acer negundo/Prunus virginiana Habitat Type ACERNEG/PRUNVIR HT
(Manitoba Maple/Choke Cherry) Habitat Type

Populus angustifolia/Cornus stolonifera Community Type POPUANG/CORNSTO CT

(Narrow-leaf Cottonwood/ Red-Osier Dogwood) Community Type

Populus angustifolia/Herbaceous Community Type

(Narrow-leaf Cottonwood/Herbaceous) Community Type

POPUANG/HERB CT

Populus angustifolia/Recent Alluvial Bar
(Narrow-leaf Cottonwood/Recent Alluvial Bar) Community Type

POPUANG/R.A.B. CT

Populus angustifolia/Symphoricarpos occidentalis Community Type POPUANG/SYMPOCC CT
(Narrow-leaf Cottonwood/Buckbrush Community Type

Populus balsamifera/Cornus stolonifera Community Type POPUBAL/CORNSTO CT
(Balsam Poplar/Red-Osier Dogwood) Community Type

Populus balsamifera/Herbaceous Community Type POPUBAL/HERB CT

(Balsam Poplar/Herbaceous) Community Type

Populus balsamifera/Recent Alluvial Bar Community Type
(Balsam Poplar/Recent Alluvial Bar) Community Type

POPUBAL/R.AB. CT

Populus balsamifera/Symphoricarpos occidentalis Community Type POPUBAL/SYMPOCC CT
(Balsam Poplar/Buckbrush) Community Type

Populus deltoides/Cornus stolonifera Community Type POPUDEL/CORNSTO CT
(Plains Cottonwood/Red-Osier Dogwood) Community Type

Populus deltoides/Herbaceous Community Type POPUDEL/HERB CT

(Plains Cottonwood/Herbaceous) Community Type

Populus deltoides/Recent Alluvial Bar Community Type
(Plains Cottonwood/Recent Alluvial Bar) Community Type

POPUDEL/R.A.B. CT

Populus deltoides/Symphoricarpos occidentalis Community Type POPUDEL/SYMPOCC CT
(Plains Cottonwood/Buckbrush) Community Type

Populus tremuloides/Cornus stolonifera Habitat Type POPUTRE/CORNSTO HT
(Aspen/Red-Osier Dogwood) Habitat Type

Populus tremuloides/Symphoricarpos occidentalis Community Type POPUTRE/SYMPOCC CT
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Table 1. List of riparian and wetland habitat types (HT) and community types (CT) described for the study
area, with their Latin, common, and seven-letter code names

Type Latin and Common Name Seven Letter Code Name

(Aspen/Buckbrush) Community Type

Populus tremuloides/Herbaceous Community Type POPUTRE/HERB CT
(Aspen/Herbaceous) Community Type

Willow Shrub Types

Salix amygdaloides Community Type SALIAMY CT
(Peach-leaved Willow) Community Type

Salix bebbiana/Cornus stolonifera Habitat Type SALIBEB/CORNSTO HT
(Beaked Willow/Red-Osier Dogwood) Habitat Type

Salix bebbiana/Carex atherodes Habitat Type SALIBEB/CAREATH HT
(Beaked Willow/Awned Sedge) Habitat Type

Salix bebbiana (Beaked Willow) Community Type SALIBEB CT

Salix exigua (Sandbar Willow) Community Type SALIEXICT

Salix lutea/Cornus stolonifera Habitat Type SALILUT/CORNSTO HT
(Yellow Willow/Red-Osier Dogwood) Habitat Type

Salix lutea (Yellow Willow) Community Type SALILUT CT

Salix petiolaris/Carex atherodes Habitat Type SALIPET/CAREATH HT
(Basket Willow/Awned Sedge) Habitat Type

Salix petiolaris/Cornus stolonifera Habitat Type SALIPET/CORNSTO HT
(Basket Willow/Red-Osier Dogwood) Habitat Type

Salix petiolaris (Basket Willow) Community Type SALIPET CT

Salix planifolia/Carex utriculata Habitat Type SALIPLA/CAREUTR HT

(Flat-leaved willow/Beaked Sedge) Habitat Type

Non-Willow Shrub Types

Artemisia cana/Agropyron smithii Habitat Type ARTECAN/AGROSMI HT
(Silver Sagebrush/Western Wheat Grass) Habitat Type

Betula occidentalis (Water Birch) Community Type BETUOCC CT
Cornus stolonifera (Red-Osier Dogwood) Community Type CORNSTO CT
Crataegus rotundifolia (Round-leaved Hawthorn) Community Type CRATROT CT
Elaeagnus commutata (Silverberry) Community Type ELAECOM CT
Prunus virginiana (Choke Cherry) Community Type PRUNVIR CT

Rosa woodsii (Common Wild Rose) Community Type ROSAWOO CT
Sarcobatus vermiculatus/Agropyron smithii Habitat Type SARCVER/AGROSMI HT
(Greasewood/Western Wheat Grass) Habitat Type

Shepherdia argentea (Thorny Buffaloberry) Community Type SHEPARG CT
Symphoricarpos occidentalis (Buckbrush) Community Type SYMPOCC CT
Sedge Types

Carex aquatilis (Water Sedge) Habitat Type CAREAQU HT
Carex atherodes (Awned Sedge) Habitat Type CAREATH HT
Carex lanuginosa (Woolly Sedge) Habitat Type CARELAN HT
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Table 1. List of riparian and wetland habitat types (HT) and community types (CT) described for the study
area, with their Latin, common, and seven-letter code names

Type Latin and Common Name Seven Letter Code Name
Carex utriculata (Beaked Sedge) Habitat Type CAREUTR HT
Non-Sedge Herbaceous Types
Agropyron smithii (Western Wheat Grass) Habitat Type AGROSMI HT
Bromus inermis (Smooth Brome) Community Type BROMINE CT
Calamagrostis stricta (Narrow Reed Grass) Community Type CALASTR CT
Deschampsia cespitosa (Tufted Hair Grass) Habitat Type DESCCES HT
Distichlis stricta (Saltgrass) Habitat Type DISTSTR HT
Eleocharis palustris (Creeping Spike-Rush) Habitat Type ELEOPAL HT
Glycyrrhiza lepidota (Wild Licorice) Community Type GLYCLEP CT
Hordeum jubatum (Foxtail Barley) Community Type HORDIJUB CT
Juncus balticus (Wire Rush) Community Type JUNCBAL CT
Phalaris arundinacea (Reed Canary Grass) Habitat Type PHALARU HT
Poa pratensis (Kentucky Bluegrass) Community Type POAPRAT CT
Polygonum coccineum (Water Smartweed) Community Type POLYCOC CT
Puccinellia nuttalliana (Nuttall’s Salt-Meadow Grass) Habitat Type PUCCNUT HT
Salicornia europaea (Samphire) Community Type SALIEUR CT
Scirpus acutus (Great Bulrush) Habitat Type SCIRACU HT
Scirpus paludosus (Prairie Bulrush) Habitat Type SCIRPAU HT
Scirpus pungens (Three-square Rush) Habitat Type SCIRPUN HT
Typha latifolia (Common Cattail) Habitat Type TYPHLAT HT

Distribution of the Sample Among Study Areas
Concurrent with this project was a similar one to classify
riparian and wetland sites in southern Saskatchewan. The
data collected on stands dominated by species occurring in
both provinces was merged along with compatible data from
Montana to obtain as large a sample set as possible (Table

2). We assumed that the study areas in Alberta and
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Saskatchewan were ecologically similar enough to each
other, and to the eastern and central portions of Montana,
that the benefits from the increased dataset size would more
than offset any slight vegetational differences due to
geographical gradients across the distances involved.
Montana stands were excluded from the analysis if they

contained important species not known to occur in Alberta.



Type (7-Letter Code)

Coniferous Tree Types

PICEGLA/CORNSTO HT
PICEGLA/EQUIARYV HT

Deciduous Tree Types

ACERNEG/PRUNVIR HT
POPUANG/CORNSTO CT
POPUANG/HERB CT
POPUANG/R.AB. CT
POPUANG/SYMPOCC CT
POPUBAL/CORNSTO CT
POPUBAL/HERB CT
POPUBAL/R.A.B. CT
POPUBAL/SYMPOCC CT
POPUDEL/CORNSTO CT
POPUDEL/HERB CT
POPUDEL/R.A.B. CT
POPUDEL/SYMPOCC CT
POPUTRE/CORNSTO HT
POPUTRE/SYMPOCC CT
POPUTRE/HERB CT

Willow Shrub Types

SALIAMY CT
SALIBEB/CORNSTO HT
SALIBEB/CAREATH HT
SALIBEB CT

SALIEXI CT
SALILUT/CORNSTO HT
SALILUT CT
SALIPET/CAREATH HT
SALIPET/CORNSTO HT
SALIPET CT
SALIPLA/CAREUTR HT
SALIPLA CT
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Total

11
13

35
17

44
19
15
24
16
12
34
25
22

12

26
25
14
27
70
23
10
12
10

17

21

Table 2. Distribution of sample stands among Alberta, Saskatchewan, and Montana for each type described

Number of Stands
Alberta Sask.
11
11
3 18
4 0
4 0
2 0
4 0
23 4
7 2
3 1
9 1
9 1
5 2
8 1
6 0
15 4
4 3
8 1
5 2
9 12
10 2
21 1
13 15
17 5
10 0
5 7
5 5
2 3
13 0
7 0

Mont

14
13

17
10
11
14

25
19

42
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Number of Stands
Type (7-Letter Code) Total Alberta Sask. Mont

Non-Willow Shrub Types

ARTECAN/AGROSMI HT 43 8 1 34
BETUOCC CT 22 10 5 7
CORNSTO CT 14 8 1 5
CRATROT CT 14 2 7 5
ELAECOM CT 20 12 8 0
PRUNVIR CT 25 9 10 6
ROSAWOO CT 15 6 1 8
SARCVER/AGROSMI HT 14 2 3 9
SHEPARG CT 28 9 7 12
SYMPOCC CT 29 9 8 12
Sedge Types
CAREAQU HT 24 12 4 8
CAREATH HT 42 22 10 10
CARELAN HT 14 5 1 8
CAREUTR HT 50 24 2 24

Non-Sedge Types

AGROSMI HT 34 9 9 16
BROMINE CT 7 2 5 0
CALASTR CT 8 5 1 2
DESCCES HT 14 7 6 1
DISTSTR HT 25 4 7 14
ELEOPAL HT 31 6 13 12
GLYCLEP CT 6 3 1 2
HORDJUB CT 17 5 7 5
JUNCBAL CT 14 7 1 6
PHALARU HT 31 5 13 13
POAPRAT CT 8 2 1 5
POLYCOC CT 11 2 4 5
PUCCNUT HT 22 8 6

SALIEUR CT 14 3 7 4
SCIRACU HT 41 16 12 13
SCIRPAU HT 23 7 11 5
SCIRPUN HT 33 11 10 12
TYPHLAT HT 53 12 10 31
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Distribution of Types Among Ecological Subregions of “dash” indicates that the type is essentially absent from that
Alberta particular subregion of the province.

Table 3 lists the geographic distribution and relative

abundance of riparian and wetland habitat types (HT) and Subregion delineations follow Government of Alberta
community types (CT) among Natural Subregions in (1999) Natural Regions and Subregions of Alberta. In Table
Alberta. Meaning of terms used for distribution and 3 the Montane column represents the Cypress Hills portion
abundance are: major—occupies extensive acreages in a of the Montane Subregion. The Central Parkland and

least some portion of the riparian or wetland zone; minor— Foothills Parkland Subregions are only partially represented
seldom occupies large acreages but may be common on by those portions that lie immediately adjacent to the
smaller areas within the riparian or wetland zone; Northern and Foothills Fescue Subregions.

incidental—rarely occurs in the riparian or wetland zone. A

Table 3. Distribution of riparian and wetland habitat types and community types among Natural Subregions

Natural Subregions

M]?:Zd Mixed Northern Foothills Lower Central Foothills
Type Grass Grass Fescue Fescue Foothills Parkland Parkland Montane
Coniferous Tree Types
PICEGLA/CORNSTO HT — — — — — Incidental  Incidental Minor
PICEGLA/EQUIARV HT — — — — — Incidental  Incidental Minor
Deciduous Tree Types
ACERNEG/PRUNVIR HT Incidental — — — — — — —
POPUANG/CORNSTO CT — Minor — Incidental Incidental — — —
POPUANG/HERB CT — Minor — Incidental Incidental — — —
POPUANG/R.A.B. CT — Minor — Incidental Incidental — — —
POPUANG/SYMPOCC CT — Minor — Incidental Incidental — — —
POPUBAL/CORNSTO CT — Minor Incidental Minor Major Minor Minor Minor
POPUBAL/HERB CT — Minor Incidental Minor Minor Minor Minor —
POPUBAL/R.A.B. CT — Minor Incidental Minor Minor Incidental Minor —
POPUBAL/SYMPOCC CT — Minor Incidental Minor Major Minor Minor Minor
POPUDEL/CORNSTO CT Minor — — — — — — —
POPUDEL/HERB CT Minor — — — — — — —
POPUDEL/R.A.B. CT Minor — — — — — — —
POPUDEL/SYMPOCC CT Minor — — — — — — —
POPUTRE/CORNSTO HT — — Incidental Incidental Minor Major Major —
POPUTRE/SYMPOCC CT — — Incidental Incidental Incidental Minor Minor —
POPUTRE/HERB CT — — Incidental Incidental Incidental Incidental Incidental —
Willow Shrub Types
SALIAMY CT Incidental — — — — — — —
SALIBEB/CORNSTO HT Minor Minor Minor Minor Major Incidental Minor Incidental
SALIBEB/CAREATH HT — Incidental  Incidental Minor Minor Minor Minor Incidental
SALIBEB CT Incidental Minor Minor Minor Major Minor Minor Minor
SALIEXICT Minor Minor Incidental Minor Incidental Incidental Incidental  Incidental
SALILUT/CORNSTO HT Minor Minor Incidental — — — — —
SALILUT CT Minor Minor Incidental — — — — —
SALIPET/CAREATH HT — — Incidental Incidental Incidental Major Minor —
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Table 3. Distribution of riparian and wetland habitat types and community types among Natural Subregions

Natural Subregions

MIi))?e’d Mixed Northern Foothills Lower Central Foothills
Type Grass Grass Fescue Fescue Foothills Parkland Parkland Montane
SALIPET/CORNSTO HT — — Incidental  Incidental Incidental Minor Minor —
SALIPET CT — — Incidental  Incidental Incidental Minor Incidental —
SALIPLA/CAREUTR HT — — Incidental  Incidental Minor Incidental  Incidental —
SALIPLA CT — — Incidental  Incidental Minor Incidental  Incidental —
Non-Willow Shrub Types
ARTECAN/AGROSMI HT Minor — — — — — — —
BETUOCC CT Minor Incidental — Incidental Incidental — Incidental —
CORNSTO CT Incidental Incidental ~ Incidental Incidental Incidental Incidental Incidental  Incidental
CRATROT CT — Incidental — — — — — —
ELAECOM CT Major Major Major Major Minor Minor Minor Incidental
PRUNVIR CT Minor Incidental Incidental Incidental Incidental — Incidental —
ROSAWOO CT Minor Incidental ~ Incidental Incidental Incidental Incidental Incidental —
SARCVER/AGROSMI HT Minor — — — — — — —
SHEPARG CT Minor Minor — — — — — —
SYMPOCC CT Major Minor Minor Minor Minor Minor Minor —
Sedge Types
CAREAQU HT Minor Minor — Minor Minor — Minor Incidental
CAREATH HT Incidental Minor Minor Minor Minor Minor Minor —
CARELAN HT Minor Incidental — — — — — —
CAREUTR HT Incidental Incidental — Minor Minor — Minor —
Non-Sedge Herbaceous Types
AGROSMI HT Minor — — — — — — —
BROMINE CT Incidental Incidental Incidental Incidental Incidental Incidental Incidental —
CALACAN HT — — — — Incidental Incidental Minor Incidental
DESCCES HT Minor Incidental — — — — — —
DISTSTR HT Minor Incidental — — — — — —
ELEOPAL HT Major Minor Minor Minor Minor Minor Minor Minor
GLYCLEP CT Minor — — — — — — —
HORDJUB CT Minor — — — — — — —
JUNCBAL CT Incidental Incidental — Minor Minor — Minor —
PHALARU HT Incidental — — Incidental Incidental — — —
POAPRAT CT Incidental Incidental Incidental Incidental Incidental Incidental Incidental —
POLYCOC CT Incidental — — — — — — —
PUCCNUT HT Minor — — — — — — —
SALIEUR CT Minor — — — — — — —
SCIRACU HT Minor Minor Incidental Incidental Incidental Incidental Incidental  Incidental
SCIRPAU HT Minor — — — — — — —
SCIRPUN HT Minor — — — — — — —
TYPHLAT HT Minor Minor Incidental Incidental Incidental Incidental Incidental —
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USE OF THE CLASSIFICATION

Community Composition Tables

Within each habitat type or community type description is a
table of species composition of the community. Some types
have two tables to separate late seral/climax (and
undisturbed) stands from early-mid seral (and/or disturbed)
stands. These tables list the species composing the type. The
list is separated by lifeform group (trees, shrubs,
graminoids, forbs, and ferns and allies. Species are listed in

alpha order within each lifeform group.

For each species recorded on any stand in the sample set is

given a set of statistics in these tables. These statistics are:

Average Canopy Cover—the mean percent canopy cover
recorded for that species on stands having the species
present.

Range of Canopy Cover—the minimum to maximum
canopy cover recorded across all stands in the sample
set.

Constancy—the frequency of occurrence within the sample
set expressed as a percentage of stands having the
species present.

Prominence Index—an artificial index of species relative
importance. Importance of a species is implied by
strength of presence within the group of sampled
stands, expressed as a single numerical value
convenient for comparing a species among its
neighbours in the group. The method for calculating the
prominence value follows Beckingham and others
(19964, 1996b, 1996¢) and Archibald and others
(1996). 1t is a simple mathematical normalization of the
result from combining the average percent canopy
cover of a species (in stands having it present) with the
percent constancy (frequency of occurrence) in stands

sampled. The formula expression is:

Prominence Index (PI) = square root of (percent

canopy cover * percent constancy)
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Mueller-Dombois and Ellenberg (1974) describe the utility
of, and methods for calculating, various forms of
“importance value” for ranking species in terms of their

relative dominance, density, and frequency of occurrence.

Management Interpretations

Habitat type classifications provide a relatively long term
and ecologically based system of land stratification in terms
of vegetational potential (Daubenmire 1976). As the habitat
type is the basic unit in classifying land units (or sites)
based on their vegetation potential, it emphasizes
similarities and differences in ecosystems, which carry
implications for a variety of land management objectives
(Daubenmire 1984). Some of the practical implications of
habitat type classification are in predicting livestock and
wildlife forage production, wildlife habitat values,
inventory, land type mapping, timber production, species
selection for rehabilitation projects, development of best
management practices, growth rates of trees and shrubs,
susceptibility of trees and shrubs to insects and disease,
depth of soil moisture penetration, potential for producing
forage after fire, soil management, impacts of recreational
uses, natural areas for preservation, and predicting
successional pathways after disturbance. In addition, habitat
types offer a basis of comparison and evaluation in
designing and carrying out field experiments in ecology or

applied natural resource disciplines.

There are three misconceptions that typically occur with the
use of a habitat type classification: 1) an abundance of
climax vegetation is present on the current landscape, 2)
natural resource managers need to manage solely for climax
vegetation, and 3) the habitat type classification system

requires climax or near-climax vegetation.

For the first two misconceptions, the opposite is actually
true. In the first case, a very high percentage of our

landscape reflects some degree of disturbance resulting in



domination by various seral stages. In the second case,
management strategies often favor seral species, regardless
of the habitat type of a site. In the third misconception,
comparing the relative reproductive success of the present
plant species with known successional patterns generally
allows accurate identification of the habitat type. In general,
succession is more rapid for undergrowth species, thereby
allowing insight into the habitat type identity on the site.
Where stands are severely disturbed, are in an early seral
stage, or have a closed canopy resulting in a depauperate
understory, comparison of the stand with adjacent stands on
similar physical sites can assist in correct habitat type

identification.

Habitat type classification systems are useful to land and
resource managers by providing:

1) A permanent and ecologically based system of site
classification that is referenced to vegetation potential
(Daubenmire 1976),

2) A vegetational classification for near-climax to climax
communities,

3) A way in which successional stages can be identified
and described, thereby increasing our knowledge and
predictability of the landscape, and

4) A basis for making predictions about various
management decisions or expected trends resulting

from natural disturbances on similar units of land.

Successional Relationships

The process of change by which biotic communities replace
each other and by which the physical environment becomes
altered over a period of time is referred to as succession
(Kimmins 1987). Two types of succession characterize
vegetation development: primary succession and secondary
succession. Development of vegetation on newly created
soil surfaces, such as on a silted-in lake, or a newly
deposited alluvial bar, is primary succession. This slow
process may require many centuries to reach a stable or

climax community. Secondary succession occurs after a
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disturbance (such as a fire) alters or destroys the vegetation
cover, but not the soil. Regeneration and regrowth usually
happen quickly from roots or seeds already in the soil. In
some severe disturbances (such as soil erosion or fire
consumption of a peat substrate) the site may be changed

drastically enough to initiate primary succession.

Secondary succession may occur in either of two directions:
toward or away from the climax community or potential
natural community (PNC). For example, the establishment
of Acer negundo (Manitoba maple) seedlings under an
overstory of cottonwoods would represent progressive
succession toward the Acer negundo/Prunus virginiana
(Manitoba maple/choke cherry) habitat type. The failure of
Acer negundo to establish itself and the resulting
domination of the understory by Poa pratensis (Kentucky
bluegrass) due to grazing influences could represent
regressive succession away from the potential climax. Plant
communities that represent steps along the successional
pathways toward or away from the potential climax
association are called seral stages or seral communities.
Mayjor, relatively stable seral or disclimax plant
communities are formally defined as community types in
this publication. Descriptions of seral stages and
successional relationships are included in the descriptions of

each habitat type.

On upland sites, ecologists and land managers have
normally only had to deal with secondary succession.
However, in many riparian and wetland situations, primary
succession is just as important as secondary succession in
accounting for the overall landscape mosaics. One of the
most important characteristics of riparian and wetland areas
is their dynamic nature. Not only does vegetation in a
habitat type change with time and disturbance, but the site
itself may also be altered by changes in hydrological or soil
conditions. Deep alluvial depositions on floodplains can
alter availability of water. Rapid accumulations of organic

materials can occur on fens, bogs, and wet meadows,



altering the water holding capacity and nutrient availability
of the soil. Site potential may change when de-watering
occurs (the lowering of the water table) by pumping,
draining, or heavy other human land uses. Permanent
flooding due to human or wildlife activity (beaver) will also
change site potential. Any case where the site has changed
significantly will in turn mean a different potential climax
community (and habitat type). These changes could be

referred to as “site succession.”

Developing Reasonable and Attainable Management
Goals and Objectives

After riparian and wetland habitat types and community
types have been determined for a site, there are several uses
of the information. Understanding of the information
available in the document will increase over time with use.
Some examples of the uses of the information are discussed

here.

Land management decisions sometimes require achieving
certain vegetative communities in riparian and wetland
areas. With the information provided in this document, a

good understanding of what is feasible for a site can be
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determined. For example, on a degraded site with only a
scattering of Salix bebbiana (beaked willow), the expected
canopy cover can be determined from the canopy cover
tables in the text and specific objectives can be formulated
(i.e., to increase the canopy cover of Salix bebbiana from 2
percent to 55 percent on the stream reach within 12 years).
The associated species in the average canopy cover tables
can be used to determine species lists for site rehabilitation.
For example, on a gravel-mining site, there may be no
vegetation remaining in the riparian or wetland area. The
tables and appendices provide a list of species that may
occur on the site. The species that are most desirable,
available for planting, or easiest to obtain or establish can be

selected.

If the goal is to provide shading of a stream for trout habitat,
the tables and appendices will provide a list of species that
will grow on a type, so that informed decisions can be made
to prevent planting species unsuited for the site. Long term
planning, land use decisions, threatened and endangered
species consultations, and environmental documents can
also be guided by successional information presented in

each habitat type or community type.



KEY TO RIPARIAN AND WETLAND SITES OF ALBERTA’S GRASSLAND NATURAL REGION
(Including the eastern portion of the Foothills Parkland Subregion, the southern portion of the Central Parkland
Subregion, and the Cypress Hills portion of the Montane Subregion)

BACKGROUND

1.

This key is written for the area of Southern Alberta east of the Rocky Mountains. This area includes all subregions of
the Grassland Natural Region, the Cypress Hills portion of the Montane Subregion of the Rocky Mountain Natural
Region, and an adjacent fringe of various widths within the Central Parkland and Foothills Parkland Subregions lying
adjacent to the grasslands on the north and west. Geographic boundaries for this key are the provincial boundaries on
the southern and eastern edges, the foothills of the Rocky Mountains on the western edge and an indistinct line on the
north in vicinity of the Battle River near Stettler and Wainwright that represents the transition from grassland to aspen
parkland. The Cypress Hills are included here, even though they are unique within the study area due to their montane

setting.

The key identifies first the trees, then the shrubs, and last the herbaceous types. Within each of these major categories,
habitat types generally are identified before community types. The key also generally identifies types in wetter to drier

order.

The key is designed to identify site potential; if that is not possible due to disturbance, either natural (e.g., recently
deposited alluvial bars) and/or human-caused (e.g., livestock overgrazing or the clearing of groves), the key will then
take the user to a community type. NOTE: This document describes several major seral plant communities
(community types) that are stable for times important for land management consideration. The possible potential(s)

for such a site can be projected by reading the Successional Information section of each community type.

On severely degraded sites, the user should look at similar, less disturbed, positions on the landscape for indications of

what could be there. Read the text of the type description before making a final determination.

Types were sampled in stands representing a range of vegetative development from early seral to climax stages, and a

broad range of disturbance.

INSTRUCTIONS

1.

Accurately identify and record the canopy cover for all indicator species. The indicator species are those species used

in the key.

Assure that the plot being classified is representative of the stand you are dealing with as a whole. If not, move the plot.

Environmental or vegetation uniformity is a primary consideration in plot selection.

Identify the potential lifeform using the Lifeform Group Key. Generally, a tree species is considered successfully

reproducing if a density of 10 or more individuals per acre (25/ha) occupies or will occupy the site.

Bitterroot Restoration, Inc 28



4. Within the correct lifeform group, determine the Habitat Type or Community Type by following the key literally. ALL
conditions stipulated for each couplet must be satisfied for correct determination. The first set of conditions that yield a

result from the key should supply the correct classification.

5. For sites where the vegetation is obviously depauperate (unusually sparse) because of high grazing or browsing
pressure, dense shading, or duff accumulations, adjust the key criteria downward to reflect the reduced canopy cover.
For example, when the key refers to a species with at least 5 percent canopy cover, the critical amount would be
reduced to 1 percent. Comparison to the nearest non-depauperate, similar site may assist in the correct determination of

type on such altered sites.

In addition, when classifying a site, be aware of and avoid microsites. Microsites are small areas that are atypical of the
stand as a whole. Examples include windthrow pockets filled with colluvium/alluvium, raised hummocks of willows

growing on old beaver dams, or small seep areas.

6. Insites that are heavily impacted by grazing or browsing pressures, look carefully for ANY shrub or tree growth or
remnants (stumps). In extreme cases, the potential natural community (such as a willow) may be present only as
dwarfed, widely scattered individuals. In this case, again adjust the key criteria downward to reflect the reduced canopy
cover. Once again, comparison to the nearest non-grazed or non-browsed community occurring on a similar site may

assist in correct determination of the type.

7.  Habitat type or community type can generally be projected for a site in an early, or disturbed, seral stage by examining

the closest location(s) having the same site conditions (soils, hydrologic characteristics, position on the landscape, etc.).

8.  CAUTION! The potential of a site may change if the soil and/or water characteristics are changed.

9.  Warning! The key is not the classification! Validate your determination by comparing the site characteristics with
the written description of the type. Be aware that the environmental conditions described in the text represent
sampled sites and personal observations, but may not represent all sites on the landscape on which the type can
occur.

KEY TO LIFEFORM GROUPS

1. Coniferous trees present AND successfully reproducing (10 or more trees per acre) AND not restricted to

INHCTOSIEES. +.uveeuiitieuiiteeee st et ettt e et et e st e e st e e et e eesaeeeesseenseeseesesneenaeeseenseeneeneens Key to Coniferous Tree Types (p. 30)

1. Coniferous trees absent OR if present, not successfully reproducing, OR are restricted to miCrosites. .........c.cceeeereeruennenn 2

2. Acer negundo (Manitoba maple) or Populus tremuloides (aspen) present AND successfully reproducing (10 or more

trees per acre) AND not restricted t0 MICTOSIEES. ...eevvveerrierireeireenieeieereerieeveeeee Key to Deciduous Tree Types (p. 31)
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2. Acer negundo (Manitoba maple) and Populus tremuloides (aspen) absent OR if present, not successfully reproducing,

OR are 1ESIIICLEA t0 INICTOSILES. ..eeiiiieeieiieeeeieeeeieeeeeeee et e eeeeeeeaeeeeeeesseesaaeeeeeesseeaasseeeeessssasssaeseeeseessssaseeeesssssnssanseeesesannes 3

3. Other deciduous tree species present with a combined canopy cover of at least 25 percent

.................................................................................................................................. Key to Deciduous Tree Types (p. 31)

3. Trees species with a combined canopy cover of less than 25 Percent. ........occvevieririiirciinienier e e 4
4.  Shrubs with a combined canopy cover of at least 10 percent.........ccoeveveereerereenesienereseneeans Key to Shrub Types (p. 33)

4. Shrubs with a combined canopy cover of less than 10 percent; herbaceous species with a combined canopy cover of at

least 15 percent, or emergent herbaceous species with at least 5 percent canopy cover

KEY TO CONIFEROUS TREE TYPES

Coniferous trees present AND successfully reproducing (10 or more trees per acre) AND NOT restricted to microsites.
1. Picea glauca (white spruce) present and reproducing SUCCESSTULLY.......ccviviiiriirierieiieieeeertee e 2
1. Picea glauca (white spruce) absent, or if present, not reproducing successfully. ........cccevirviiriiiriiiniiiiiieeeeeeee e 4

2. Equisetum arvense (common horsetail) or Equisetum sylvaticum (woodland horsetail), individually or in combination,

with at least 25 percent canopy cover

....................................... Picea glauca/Equisetum arvense (white spruce/common horsetail) Habitat Type (p. 42)

2. Equisetum arvense (common horsetail) or Equisetum sylvaticum (woodland horsetail), individually or in combination,

With 1eSS than 25 PErCENt CANOPY COVEL. ..eccuiiieriieriiriertierieerteetestesetesteeteesteaseessaesseesseeseasesssesseesseenssensesssesssesseesseessesnsesnses 3

3. Cornus stolonifera (red-osier dogwood) or willows (Salix spp.) present

...................................... Picea glauca/Cornus stolonifera (white spruce/red-osier dogwood) Habitat Type (p. 46)

3. Cornus stolonifera (red-osier dogwood) and Willows (Salix SPP.) @DSENL. .....c.eerieiiiririiiiieieiee et 4

4. The site has at least one of the following wetland attributes: hydric soils, hydrophytic vegetation, or wetland hydrology.

........................................................................................................................ Unclassified Riparian or Wetland Site

In this case, where the site does not fit any other type in the key, name the site in terms of a dominance type (cover

type), which is the species with the greatest canopy cover over 25 percent in the overstory, or tallest vegetation layer.
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4. The site has none of the following wetland attributes: hydric soils, hydrophytic vegetation, and wetland hydrology.
.................................................................................................................................................................... Upland Site

KEY TO DECIDUOUS TREE TYPES

Acer negundo (Manitoba maple) or Populus tremuloides (aspen) present AND successfully reproducing (10 or more trees per

acre) AND NOT restricted to microsites OR deciduous tree species other than Acer negundo (Manitoba maple) or Populus

tremuloides (aspen) with a combined canopy cover of at least 25 percent.

1.

Acer negundo (Manitoba maple) or Populus tremuloides (aspen) with at least 5 percent canopy cover

Acer negundo (Manitoba maple) and Populus tremuloides (aspen) with less than 5 percent canopy cover, deciduous tree
species other than Acer negundo (Manitoba maple) or Populus tremuloides (aspen) have a combined canopy cover of at

LEASE 25 PEICEINL ....eveeietietieeieeteetie et et et e et e et e st e s st e st e st esseesseessesseeseesseenseenseensesseeaseanseenseenseansansse s sensaenseenseensesnnesneenneanseenes 5

Acer negundo (Manitoba maple) with at least 5 percent canopy cover

....................................... Acer negundo/Prunus virginiana (Manitoba maple/choke cherry) Habitat Type (p. 53)

. Acer negundo (Manitoba maple) with less than 5 percent Canopy COVET .........oeiierirriiririieniere ettt 3

Cornus stolonifera (red-osier dogwood) or Willows (Salix spp.), individually or in combination, with at least 5 percent
canopy cover; Picea glauca (white spruce) absent

...................................... Populus tremuloides/Cornus stolonifera (aspen/red-osier dogwood) Habitat Type (p. 167)

Cornus stolonifera (red-osier dogwood) or Willows (Salix spp.), individually or in combination, with less than 5 percent

canopy cover

Shrubs with at least 25 percent total canopy cover

.......................... Populus tremuloides/Symphoricarpos occidentalis (aspen/buckbrush) Community Type (p. 175)

Shrubs with less than 25 percent total canopy cover

..................................................... Populus tremuloides/Herbaceous (aspen/herbaceous) Community Type (p. 180)

Populus balsamifera (balsam poplar), P. angustifolia (narrow-leaf cottonwood), or P. deltoides (plains cottonwood)

with a greater canopy cover than other individUual tree SPECIES. ......cvvverrieriieiiieieiierierte ettt e ete et seesreeseeaeseesreeseeenseenns 6

Other individual tree species with greater canopy cover than Populus balsamifera (balsam poplar),

P. angustifolia (narrow-leaf cottonwood), or P. deltoides (plains cOttonWoOd)..........cccvevuveviieienieniienieeieeeesee e eae e 17
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10.

10.

11.

11.

12.

12.

13.

Populus balsamifera (balsam poplar) with greater canopy cover than either P. angustifolia (narrow-leaf cottonwood) or

P. deltoides (Plains COLOMWOOM). .....eeuieieiieieieiteet ettt ettt ettt sttt et e et e et e eatesae e ae e et enteeneeeseeas e e bt enseenseeneesneesneenseenes 7

Populus angustifolia (narrow-leaf cottonwood) or P. deltoides (plains cottonwood) with greater canopy cover than

P. balsamifera (DalSAM POPLAT). ......c.eccuieieiieiieetiesie et ete et e ettt e et e s teessee st eseessesasesseesseesseenseenseessesssenssesseeseensennsennnes 10
Seedling or sapling age classes (dbh < 13 cm [5 in]) of Populus balsamifera (balsam poplar) dominate the site; the site
is a recently deposited alluvial DAT..........ccooiiiiiii ettt

.......... Populus balsamifera/Recent Alluvial Bar (balsam poplar/recent alluvial bar) Community Type (p. 109)
Pole or mature age classes (dbh > 13 c¢m [5 in]) of Populus balsamifera (balsam poplar) dominate. .............ccoecvveveneennnen. 8

Shrubs with at [east 25 PEICENt CANOPY COVET.....ecurrrierrierieerteeterterttestteseeseeseasaessaesseesseassesssesseesseesseessesssesssesseesseessesssesnses 9

Shrubs with less than 25 PErCeNt CANOPY COVET.....couiuriruirirtietertertetetetestettesteseeteeteeteetestessessesseseeseeneene et eneeseeseeaeeseasees

................................... Populus balsamifera/Herbaceous (balsam poplar/herbaceous) Community Type (p. 129)

Cornus stolonifera (red-osier dogwood) with at least 1 percent CanoPy COVET.......c.covvererirrreriervesrierrneeeeeeeseeseessenns

............... Populus balsamifera/Cornus stolonifera (balsam poplar/red-osier dogwood) Community Type (p. 97)

Cornus stolonifera (red-osier dogwood) with less than 1 percent Canopy COVET .......ccuevirvierrirvierieiierieeeesreevenreeeeeeeenns

......... Populus balsamifera/Symphoricarpos occidentalis (balsam poplar/buckbrush) Community Type (p. 115)
Populus angustifolia (narrow-leaf cottonwood) with greater canopy cover than P. deltoides (plains cottonwood)........ 11
Populus deltoides (plains cottonwood) with greater canopy cover than P. angustifolia (narrow-leaf cottonwood)....... 14
Seedling or sapling age classes (dbh < 13 cm [5 in]) of Populus angustifolia (narrow-leaf cottonwood) dominate the site;
the site is a recently deposited alluvial DAT. ...........cccoiiiiiiiiii ettt

... Populus angustifolia/Recent Alluvial Bar (narrow-leaf cottonwood/recent alluvial bar) Community Type (p. 75)
Pole or mature age classes (dbh > 13 cm [5 in]) of Populus angustifolia (narrow-leaf cottonwood) dominate the site..... 12

Shrubs with at 1east 25 PErCENt CANOPY COVEL....ccuiiiiriiiriieiieieitertertteteeteetestesteesseesseessesaesseesseesseessessseessesssesseessesssessees 13

Shrubs with less than 25 PErCent CANOPY COVEL.......iruiiiiiriaietiitietietesterterte e rte e et ete bt ese e st ebesbessesseseasenaensenseneaneeneens

..................... Populus angustifolia/Herbaceous (narrow-leaf cottonwood/herbaceous) Community Type (p. 90)

Cornus stolonifera (red-osier dogwood) with at least 1 percent CanoPY COVET. ......ceovruirirerererererienieierieeeeeeeeeeeeeieseeeaeas

...... Populus angustifolia/Cornus stolonifera (narrow-leaf cottonwood/red-osier dogwood) Community Type (p. 66)
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13. Cornus stolonifera (red-osier dogwood) with less than 1 percent Canopy COVET. .......ceiieriirieriieieriieienteeeereeee e eaesreesnens

.Populus angustifolia/Symphoricarpos occidentalis (narrow-leaf cottonwood/buckbrush) Community Type (p. 81)

14. Seedling or sapling age classes (dbh < 13 cm [5 in]) of Populus deltoides (plains cottonwood) dominate the site; the site
is a recently deposited alluvial bar

.......... Populus deltoides/Recent Alluvial Bar (plains cottonwood/recent alluvial bar) Community Type (p. 145)

14. Pole or mature age classes (dbh > 13 cm [5 in]) of Populus deltoides (plains cottonwood) dominate the site. ................ 15

15. Shrubs with at [east 25 PEICENT CANOPY COVEL. .....ccvirierrierriererreeeerteesteesseeseeaesstesssesseesseesseassesssesssesseesseessesssesssesssesssesseenss 16

15. Shrubs with less than 25 percent canopy cover

........................................ Populus deltoides/Herbaceous (plains cottonwood/herbaceous) Community Type (p. 160)

16. Cornus stolonifera (red-osier dogwood) with at least 1 percent canopy cover

........... Populus deltoides/Cornus stolonifera (plains cottonwood/red-osier dogwood) Community Type (p. 136)

16. Cornus stolonifera (red-osier dogwood) with less than 1 percent Canopy COVET. .......ccceeiririreirererierierieeeeeneeeee e

........ Populus deltoides/Symphoricarpos occidentalis (plains cottonwood/buckbrush) Community Type (p. 151)

17. The site has at least one of the following wetland attributes: hydric soils, hydrophytic vegetation, or wetland hydrology..

............................................................................................... Unclassified Riparian or Wetland Site

In this case, where the site does not fit any other type in the key, name the site in terms of a dominance type (cover

type), which is the species with the greatest canopy cover over 25 percent in the overstory, or tallest vegetation layer.

17. The site has none of the following wetland attributes: hydric soils, hydrophytic vegetation, and wetland hydrology.......

.............................................................................................................................. Upland Site
KEY TO SHRUB TYPES

Shrubs have a combined canopy cover of at least 10 percent.

1. Willows (Salix spp.) with at least 10 percent combined canopy COVer. .........cccevvrcverrerrrereeennnns Willow Shrub Key (p. 34)

1. Willows (Salix spp.) with less than 10 percent combined canopy cover.............cc.cceeuvennen. Non-Willow Shrub Key (p. 36)
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KEY TO WILLOW SHRUB TYPES
1. Salix lutea (yellow willow) with at least 5 percent canopy cover AND greater canopy cover than each Salix bebbiana

(beaked willow), Salix petiolaris (basket willow), or Salix planifolia (flat-leaved WilloW) ........ccceovvrviiiciencienieiieeeee 2

1. Salix lutea (yellow willow) with less than 5 percent canopy cover OR less canopy cover than either Salix bebbiana

(beaked willow), Salix petiolaris (basket willow), or Salix planifolia (flat-leaved WilloW) ........cccoooiriiiiiiiiniiieeee 3

2. Cornus stolonifera (red-osier dogwood) with at least 1 percent Canopy COVET.........coerurirererirererienereseeseeeseeeeeeenes

.............................. Salix lutea/Cornus stolonifera (yellow willow/red-osier dogwood) Habitat Type (p. 228)

2. Cornus stolonifera (red-osier dogwood) with less than 1 percent CanoPy COVET .......ccvrvverrieriereiesierierieeieeeeeeeieeeenee e

................................................................................................ Salix lutea (yellow willow) Community Type (p. 235)

3. Salix bebbiana (beaked willow) with at least 5 percent canopy cover AND greater canopy cover than each Salix

petiolaris (basket willow) or Salix planifolia (flat-leaved WilloW).........ccooiiiiiiiiiieeee e 4

3. Salix bebbiana (beaked willow) with less than 5 percent canopy cover OR less canopy cover than either Salix petiolaris

(basket willow) or Salix planifolia (flat-16aved WIllOW) .......ccoerieiiiiiieiieiee et 6
4. Carex atherodes (awned sedge), C. utriculata (beaked sedge), or C. aquatilis (water sedge), individually or in

combination, with at least 10 percent canopy cover AND Cornus stolonifera (red-osier dogwood) with less than 5 percent

CANOPY COVET.cenriaerernreairenreennes Salix bebbiana/Carex atherodes (beaked willow/awned sedge) Habitat Type (p. 191)
4. Carex atherodes (awned sedge), C. utriculata (beaked sedge), or C. aquatilis (water sedge), in combination, with less

than 10 percent canopy cover OR Cornus stolonifera (red-osier dogwood) with at least 5 percent canopy

5. Cornus stolonifera (red-osier dogwood) with at least 1 percent Canopy COVET.........coueiririririrererenesereeeeeeeeeneeees

.............................. Salix bebbiana/Cornus stolonifera (beaked willow/red-osier dogwood) Habitat Type (p. 200)

5. Cornus stolonifera (red-osier dogwood) with less than 1 percent CanoPy COVET .......ccvevverierurreerieriierieeieseeeeeeeeeeeeenns

........................................................................................ Salix bebbiana (beaked willow) Community Type (p. 210)

6. Salix planifolia (flat-leaved willow) with at least 5 percent canopy cover AND greater canopy cover than Salix petiolaris

(DASKEE WILLOW ) ...ttt ettt ettt e ettt e et e et e e e v e e et e e e sae e tbeeesaeestseeasseesssaeasaeessseasseessseansseessseessseensseesseensseensseessseasseensns 7

6. Salix planifolia (flat-leaved willow) with less than 5 percent canopy cover OR less canopy cover than Salix petiolaris

(DASKET WILLOW) ...euvieuiieiiieiieeieete et e st et et et e et e s tt e teesbeesbeesbeeta e beesseesseesaesseesssenseesseesseassaassesssessaesseasseassesseesssenseensenssenssanssans 8
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7.

10.

10.

11.

1.

12.

12.

13.

Carex atherodes (awned sedge), C. utriculata (beaked sedge), or C. aquatilis (water sedge), individually or in

combination, with at least 10 percent canopy cover

.................................... Salix planifolia/Carex utriculata (flat-leaved willow/beaked sedge) Habitat Type (p. 256)

Carex atherodes (awned sedge), C. utriculata (beaked sedge), or C. aquatilis (water sedge), in combination, with less

than 10 percent Canopy COVET .......cccovveeveereeruereerenennens Salix planifolia (flat-leaved willow) Community Type (p. 263)
. Salix petiolaris (basket willow) with greater canopy cover than other Willow SPECIES.........ccvevveriieriieciieienieniieie e, 9
Other willow species with greater canopy cover than Salix petiolaris (basket Willow) .......c.ccocevveririiniriiiniincncninencnne 11

Carex atherodes (awned sedge), C. utriculata (beaked sedge), or C. aquatilis (water sedge), individually or in

combination, with at least 1 percent canopy cover

............................................. Salix petiolaris/Carex atherodes (basket willow/awned sedge) Habitat Type (p. 241)

Carex atherodes (awned sedge), C. utriculata (beaked sedge), or C. aquatilis (water sedge), individually or in

combination, with less than 1 PErcent CANOPY COVEL. ......iiiuiiiirirrierieiieeieetiesteeteeteeteeetesseeseessesseseesseesseesseenseessesssesseens 10

Shrub species other than Salix petiolaris (basket willow) with at least 10 percent canopy cover, AND Cornus stolonifera
(red-osier dogwood) and other willow species, individually or in combination, with at least 1 percent canopy cover

Salix petiolaris/Cornus stolonifera (basket willow/red-osier dogwood) Habitat Type (p. 247)

Shrub species other than Salix petiolaris (basket willow) with less than 10 percent canopy cover, OR Cornus
stolonifera (red-osier dogwood) and other willow species, in combination, with less than 1 percent canopy cover.

........................................................................................ Salix petiolaris (basket willow) Community Type (p. 253)

Individual non-willow shrub species with greater canopy cover than any individual willow shrub species. GO TO THE
NON-WILLOW SHRUB KEY ........cceotitiiitiieiietiietietetetetetetetestetestesessesessesessesasesessessssessssessesessesensesensesessesesseses (p. 36)
Individual willow species with greater canopy cover than any individual non-willow shrub species. 12

Salix amygdaloides (peach-leaved willow) with greater canopy cover than other individual willow species

....................................................................... Salix amygdaloides (peach-leaved willow) Community Type (p. 186)
Another willow species with greater canopy cover than Salix amygdaloides (peach-leaved Willow)..........ccccecevererunnee. 13

Salix exigua (sandbar willow) with greater canopy cover than any other individual willow species

.......................................................................................... Salix exigua (sandbar willow) Community Type (p. 218)
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13. Other individual willow species with greater canopy cover than Salix exigua (sandbar Willow)..........cccocvevvieeiervenneennne, 14

14. The site has at least one of the following wetland attributes: hydric soils, hydrophytic vegetation, or wetland hydrology.
........................................................................................................................ Unclassified Riparian or Wetland Site

In this case, where the site does not fit any other type in the key, name the site in terms of a dominance type (cover

type), which is the species with the greatest canopy cover over 25 percent in the overstory, or tallest vegetation layer.

14. The site has none of the following wetland attributes present: hydric soils, hydrophytic vegetation, and wetland

Y ATOLOZY. ©eetiniieiiitieteete ettt st ettt e s bt et e e st e b e et e esseeseesseeseesbeeseesseasaesseessesseessessaesseeseesseeseenseessensenreensennns Upland Site
KEY TO NON-WILLOW SHRUB TYPES

1. Artemisia cana (silver sagebrush) with at least 10 percent CanOPY COVET. .......cccuirirrerieriirietieiene et eee st nee e eee e eaeseeas

......................... Artemisia cana/Agropyron smithii (silver sagebrush/western wheat grass) Habitat Type (p. 267)

1. Artemisia cana (silver sagebrush) with less than 10 percent Canopy COVET.........ccvrrierieriereierieeieereeeenreesreesseseeseeseeeseeenes 2

2. Sarcobatus vermiculatus (greasewood) with at least 10 percent CanopPy COVET. ......c.ererieriereereerieriereeniesreeeeeereseeeenes

................. Sarcobatus vermiculatus/Agropyron smithii (greasewood/western wheat grass) Habitat Type (p. 293)

2. Sarcobatus vermiculatus (greasewood) with less than 10 percent CanoPy COVEL. .......ccurruerirrerrerseerieriesseeseeeeeeeessenenens 3

3. Betula occidentalis (water birch) with at least 15 percent canopy cover AND WITH the greatest canopy cover in the
tallest Layer. ..o.oooee e Betula occidentalis (water birch) Community Type (p. 272)

3. Betula occidentalis (water birch) with less than 15 percent canopy cover OR WITHOUT the greatest canopy cover in the
L1 (ST A < OSSPSR 4

4. Shepherdia argentea (thorny buffaloberry) with at least 15 percent canopy cover AND WITH the greatest cover in the
tallest [ayer. ......cceeevevveceerieeee e Shepherdia argentea (thorny buffaloberry) Community Type (p.297)

4. Shepherdia argentea (thorny buffaloberry) with less than 15 percent canopy cover OR WITHOUT the greatest canopy

COVET 1N thE tAI1EST JAYET.....eciiitieiiiii ettt ettt e et e st este et e esbeesbeessaesbesssessaesseensesssesseesssenseensenssenssanseens 5

5. Cornus stolonifera (red-osier dogwood) with at least 15 percent canopy cover AND WITH the greatest cover in the
tallest 1ayer.......oooeriveie e Cornus stolonifera (red-osier dogwood) Community Type (p. 277)

5. Cornus stolonifera (red-osier dogwood) with less than 15 percent canopy cover OR WITHOUT the greatest canopy

o) 8 R TS L EeES o ) PSSR 6
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10.

10.

11.

Crataegus rotundifolia (round-leaved hawthorn) or C. douglasii (Douglas hawthorn), individually or in combination,
with at least 15 percent canopy cover AND WITH the greatest canopy cover in the tallest layer

............................................................... Crataegus rotundifolia (round-leaved hawthorn) Community Type (p. 280)

Crataegus rotundifolia (round-leaved hawthorn) or C. douglasii (Douglas hawthorn), individually or in combination,

with less than 15 percent canopy cover OR WITHOUT the greatest canopy cover in the tallest layer.......................7

Prunus virginiana (choke cherry) with at least 15 percent canopy cover AND WITH the greatest canopy cover in the

tallest 1aYeT.....eeuieieieieieee e Prunus virginiana (choke cherry) Community Type (p. 287)

Prunus virginiana (choke cherry) with less than 15 percent canopy cover OR WITHOUT the greatest canopy cover in the
L TR <) 8

Elaeagnus commutata (silverberry) with at least 15 percent canopy cover AND WITH the greatest canopy cover in the

tAI1EST LAYET...cueevieeieiieeieicetee et Elaeagnus commutata (silverberry) Community Type (p. 283)

. Elaeagnus commutata (silverberry) with less than 15 percent canopy cover OR WITHOUT the greatest canopy cover in

148 S 1 | TS o 2 ) USSP 9

. Rosa woodsii (common wild rose) or R. acicularis (prickly rose), individually or in combination, with at least 15 percent

canopy cover AND WITH the greatest canopy cover in the tallest layer

........................................................................................... Rosa woodsii (common wild rose) Community Type (p. 290)

Rosa woodsii (common wild rose) or R. acicularis (prickly rose), individually or in combination, with less than 15

percent canopy cover OR WITHOUT the greatest canopy cover in the tallest [ayer. ...........coccovieiiiiiniineneeeeeee, 10

Symphoricarpos occidentalis (buckbrush) or S. albus (snowberry) individually or in combination, with at least 15 percent
canopy cover AND WITH the greatest canopy cover in the tallest layer

............................................................................... Symphoricarpos occidentalis (buckbrush) Community Type (p. 303)

Symphoricarpos occidentalis (buckbrush) or S. albus (snowberry), individually or in combination, with less than 15

percent canopy cover OR WITHOUT the greatest canopy cover in the tallest layer............cocooiiiiiiiiiniiiiieeeceee 11

The site has at least one of the following wetland attributes present: hydric soils, hydrophytic vegetation, and wetland

14 (0] (o= 2RSSR Unclassified Riparian or Wetland Site

In this case, where the site does not fit any other type in the key, name the site in terms of a dominance type (cover

type), which is the species with the greatest canopy cover over 25 percent in the overstory, or tallest vegetation layer.
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11. The site has none of the following wetland attributes: hydric soils, hydrophytic vegetation, and wetland hydrology....
.................................................................................................................................. Upland Site

KEY TO HERBACEOUS TYPES
Herbaceous species present with a combined canopy cover of at least 15 percent or emergent herbaceous species with at least
5 percent canopy cover.

1. Sedges (Carex species) with a combined canopy cover of at least 25 percent...........ccoccevevceeneeceerieeciennnnns Sedge Key (p. 38)
1. Sedges (Carex species) without a combined canopy cover of at least 25 percent.............cceevveeeennenne. Non-Sedge Key (p. 39)
KEY TO SEDGE TYPES
1. Carex atherodes (awned sedge) with greater canopy cover than all other sedge SPECIES .........cecevirirererinenenienieeeeeenans

.............................................................................. Carex atherodes (awned sedge) Habitat Type (p. 314)

1. Carex atherodes (awned sedge) with less canopy cover than other Sedge SPECIES. .......cvecvirierieriiereerieie e sreeeeeeeas 2

2. Carex utriculata (beaked sedge) with greater canopy cover than all other sedge SPeCies ........ccoevverircieriecierieieriereeeene

...................................................................................................... Carex utriculata (beaked sedge) Habitat Type (p. 325)

2. Carex utriculata (beaked sedge) with less canopy cover than other Sedge SPECIes.........occveviierireiierieriieniere e 3

3. Carex aquatilis (water sedge) with greater canopy cover than all other sedge Species.........ccoccvvverciereriereeienreeeee

................................................................................................... Carex aquatilis (water sedge) Habitat Type (p. 309)

3. Carex aquatilis (water sedge) with less canopy cover than other sedge SPecies. .......cceererririiiriinierieeee e 4

4. Carex lanuginosa (woolly sedge) or C. lasiocarpa (hairy-fruited sedge), individually or in combination, with greater

canopy cover than all other sedge species.........ccceceverrreincnnene Carex lanuginosa (woolly sedge) Habitat Type (p. 319)

4. Carex lanuginosa (woolly sedge) or C. lasiocarpa (hairy-fruited sedge), in combination, with less canopy cover than

o)1 4T Qe Py o 1T od Tt S RTRRURRRRRN 5

5. The site has at least one of the following wetland attributes present: hydric soils, hydrophytic vegetation, and wetland

1410 (o2 Unclassified Riparian or Wetland Site
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In this case, where the site does not fit any other type in the key, name the site in terms of a dominance type (cover

type), which is the species with greatest canopy cover over 25 percent in the overstory, or tallest vegetation layer.

5. The site has none of the following wetland attributes: hydric soils, hydrophytic vegetation, and wetland hydrology. Upland Site

KEY TO NON-SEDGE TYPES
1. Typha latifolia (common cattail) with at least 25 PErcent CanOPY COVET.....c..cuririririrrerierterieteteeeiteitsieereeresresae st sreseeneennes
........................................................................... Typha latifolia (common cattail) Habitat Type (p. 387)

1. Typha latifolia (common cattail) with less than 25 percent CanopPy COVET........cceoruiriirierieriieieeie et 2

2. Scirpus acutus (great bulrush) or S. validus (common great bulrush), individually or in combination, with at least 15

PEICENE CANOPY COVET.c..eenviuierienieteeitenteritenteaetenteeseenteeneenaeeeenseenees Scirpus acutus (great bulrush) Habitat Type (p. 378)

2.  Scirpus acutus (great bulrush) or S. validus (common great bulrush), individually or in combination, with less than 15

PEICEINLE CANOPY COVET...euvinrerirtenteritentetetestatentestesesesteseasesees e sestes e sesses e bestes e benseseaben e es e b ense st aben s e st e b et es e e b et eseeb et eseebenseneebeneene 3

3. Eleocharis palustris (creeping spike-rush) with at least 25 percent Canopy COVET.........couerueruerierierieieieereeeeeeesie e eeeseeneens

ettt et ettt e st e et e e bt e e bt e beesabeebeesatean Eleocharis palustris (creeping spike-rush) Habitat Type (p. 349)

3. Eleocharis palustris (creeping spike-rush) with less than 25 percent canopy COVET ..........coeirierieriirierenieeeieieee e 4

4. Phalaris arundinacea (reed canary grass) with at least 25 percent Canopy COVEr.........oiirurriirierieiienieieeeeeieeeeie e see e

e ettt ettt e et e bt e s bt e bt e st e et e e hteeabeenate e beesabeeabeees Phalaris arundinacea (reed canary grass) Habitat Type (p. 362)

4. Phalaris arundinacea (reed canary grass) with less than 25 percent Canopy COVET ........cevirirrieriereniseneeieeeiee e 5

5. Scirpus paludosus (prairie bulrush) with at least 15 percent Canopy COVET........cceviiiiriertieriereeieete et eeee e eeee e

e e ettt e ettt et bt et e e bt e st e e bt e bt e e b e e hte e bt e et e e beenabe e beenates Scirpus paludosus (prairie bulrush) Habitat Type (p. 381)

5. Scirpus paludosus (prairie bulrush) with less than 15 percent CanoPy COVET .......cvvuiiviirieriieriieieeieeeeseesieeaeereseesseesseenns 6

6. Calamagrostis inexpansa (northern reedgrass) or C. stricta (narrow reedgrass), individually or in combination, with at

least 25 percent CanoOpPy COVEr.......ceovrverrervereennnnns Calamagrostis stricta (narrow reedgrass) Community Type (p. 339)

6. Calamagrostis inexpansa (northern reedgrass) or C. stricta (narrow reedgrass), in combination, with less than 25 percent

CANOPY COVET nuuiteeuitieeautteeeautteesttteesauteeesaataeesaasseeesateteeaaasteesaassaeesaateeesaabseesaasbeeesasbeeesanbaeeeaassteesanbeeeeaabbeeeeasbaeesnbaeeannbseeenans 7
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10.

10.

11.

11.

Puccinellia nuttalliana (Nuttall’s salt-meadow grass) with at least 15 percent canopy COVer..........ccovvvreereneereeeenieenene

e ettt ettt e sbaeebeebeas Puccinellia nuttalliana (Nuttall's salt-meadow grass) Habitat Type (p. 373)

Puccinellia nuttalliana (Nuttall’s salt-meadow grass) with less than 15 percent canopy COVer. ........occovvereereeneeseeeennnns 8

Scirpus pungens (three-square rush) with at least 15 percent Canopy COVET...... covoirrieririierieiierieieseee st see e

............................................................................................. Scirpus pungens (three-square rush) Habitat Type (p. 384)

Scirpus pungens (three-square rush) with less than 15 percent Canopy COVET........cccuevuieriiiriiiierieniienieeie e sie e 9

Deschampsia cespitosa (tufted hair grass) with at least 15 percent Canopy COVET ........cceriririrererereniereeiesiereeeeeeeeeeaeas

...................................................................................... Deschampsia cespitosa (tufted hair grass) Habitat Type (p. 342)

Distichlis stricta (salt grass) with less than 15 percent CanoPy COVET .......c.oiiiiiriirirerieieiieieierie sttt see e sae e 11

Agropyron smithii (western wheat grass) with at least 25 percent CanoPy COVET........oeieririirirnereereniieieeieee e see e

.................................................................................... .Agropyron smithii (western wheat grass) Habitat Type (p. 331)

Agropyron smithii (western wheat grass) with less than 25 percent Canopy COVEr.........oovviiririerierieneeieeeeee e

...................................................................................................................... READ THE FOLLOWING PARAGRAPH

The following herbaceous communities represent seral or human-caused disturbance communities. Before you use this

portion of the key, do the following:

A.

1.

Carefully examine the stand and determine if ANY tree or shrub species are present. If so, go back through the tree or
shrub key and reduce all canopy coverages to “present.”

If NO tree or shrub species are present, then go back through the herbaceous key and reduce all canopy coverages to 5
percent; ignore the presence of the biennial forbs Melilotus alba (white sweet-clover) and Melilotus officinalis (yellow
sweet-clover).

If the stand still does not key out, then use the following key to EITHER major seral or disturbance herbaceous

community types OR unclassified riparian or wetland sites.

Polygonum coccineum (water smartweed) and P. amphibium (water smartweed), individually or in combination, with a
greater canopy cover than any other individual herbaceous SPECIES .........ccvivieriiiieriiiieieeieeete et

........................................................... Polygonum coccineum (water smartweed) Community Type (p. 371)
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1. Other individual herbaceous species with a greater canopy cover than Polygonum coccineum (water smartweed) and P.

amphibium (Water SMATTWEEA).......eecviiieiieiieiti et eteetteste et ebeetesttesteesseeseesseeseesseesseesseesseasseassaassesssesseesseesseessesssesseesseenseenes 2

2. Salicornia europaea (samphire) with a greater canopy cover than any other individual herbaceous species...................

...................................................................... Salicornia europaea (samphire) Community Type (p. 376)

2. Other individual herbaceous species with greater canopy cover than Salicornia europaea (samphire). ...........ccccoeeveeeenneens 3

3. Juncus balticus (wire rush) with a greater canopy cover than any other individual herbaceous species............cceevvrvenennen.

................................................................................................... Juncus balticus (wire rush) Community Type (p. 358)

3. Other individual herbaceous species with a greater canopy cover than Juncus balticus (wire rush)...........ccocceeevvoeniennnne 4

4. Hordeum jubatum (foxtail barley) with a greater canopy cover than any other individual herbaceous species...................

................................................................... Hordeum jubatum (foxtail barley) Community Type (p. 354)

4. Other individual herbaceous species with greater canopy cover than Hordeum jubatum (foxtail barley). ...........ccocceeeenen. 5

5. Glycyrrhiza lepidota (wild licorice) with a greater canopy cover than any other individual herbaceous species.............

....................................................................................... Glycyrrhiza lepidota (wild licorice) Community Type (p. 352)

5. Other individual herbaceous species with a greater canopy cover than Glycyrrhiza lepidota (wild licorice). .........cceu.... 6

6. Poa pratensis (Kentucky bluegrass) with a greater canopy cover than any other individual herbaceous species.................

...................................................................................... Poa pratensis (Kentucky bluegrass) Community Type (p. 367)

6. Other individual herbaceous species with a greater canopy cover than Poa pratensis (Kentucky bluegrass). ...........coouc.... 7

7. Bromus inermis (smooth brome) with a greater canopy cover than any other individual herbaceous species......................

........................................................................................... Bromus inermis (smooth brome) Community Type (p. 335)

7. Other individual herbaceous species with a greater canopy cover than Bromus inermis (smooth brome). ...........cccoeevveueenne 8

8. Site with at least one of the following wetland attributes present: hydric soils, hydrophytic vegetation, and wetland

NYATOIOZY ...ttt et b e et a et e b esbere e e reenes Unclassified Riparian or Wetland Site
Yy gy

In this case, where the site does not fit any other type in the key, name the site in terms of a dominance type (cover
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type), which is the species with the greatest canopy cover over 25 percent in the overstory, or tallest vegetation

layer.

8. Site without at least one of the following wetland attributes present: hydric soils, hydrophytic vegetation, and

L1 T I 176 1) Lo . 2SS Upland Site
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CONIFEROUS TREE TYPES

Picea glauca/Equisetum arvense Habitat Type

(White Spruce/Common Horsetail Habitat Type)

PICEGLA/EQUIARV
Number of Stands Sampled = 13
Number of Stands Sampled in Alberta =11

LOCATION AND ASSOCIATED LANDFORMS
Within the Grassland Natural Region of Alberta, the
Picea glauca/Equisetum arvense (white spruce/common
horsetail) habitat type is a minor to incidental type at low
to mid elevations along the northern edges of the study
area, and at higher elevations in the Central and Foothills
Parkland Subregions and in the Cypress Hills. This type
characteristically occurs on flat, low lying sites with poor
drainage. It also occurs on gentle toe slopes, seeps, stream
terraces, and on high elevation basins adjacent to lakes,
fens, and wet meadows having low gradient meandering

streams. Boundaries with adjacent types are often distinct.

VEGETATION
Picea glauca (white spruce) is the only coniferous tree
species present, typically forming a closed canopy. Also
present may be Populus tremuloides (aspen) and Populus
balsamifera (balsam poplar). Shrub species coverage is
low. The canopy coverage of the herbaceous layer is high,
dominated by Equisetum arvense (common horsetail).
The sometimes-extreme micro-relief caused by
windthrow root crown pits and mounds helps to account
for high species richness with a mix of upland and

wetland species (Table 4).

Table 4. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 7 late seral to climax stands of the Picea glauca/Equisetum arvense (white spruce/common horsetail)
habitat type
Percent Canopy Cover  Constancy  Prominence

Species Average  Range (Frequency) Index '
Trees
Betula papyrifera (white birch) 3 0-3 14 6
Picea glauca (white spruce) 74 0-90 100 86
Populus balsamifera (balsam poplar) 2 0-3 57 11
Populus tremuloides (aspen) 3 0-3 14 6
Shrubs
Alnus tenuifolia (river alder) 5 0-10 43 15
Amelanchier alnifolia (saskatoon) 1 0-1 29 5
Berberis repens (creeping mahonia) 1 0-1 14 4
Cornus canadensis (bunchberry) 2 0-3 57 11
Cornus stolonifera (red-osier dogwood) 2 0-3 43 9
Linnaea borealis (twinflower) 1 0-3 57 8
Lonicera involucrata (bracted honeysuckle) 2 0-3 29 8
Ribes hudsonianum (northern black currant) 2 0-3 29 8
Ribes oxyacanthoides (northern gooseberry) 1 0-1 14 4
Rosa spp. (rose) 2 1-3 100 14
Rubus arcticus (dwarf raspberry) 3 0-3 14 6
Rubus pubescens (dewberry) 2 0-3 57 11
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Table 4. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 7 late seral to climax stands of the Picea glauca/Equisetum arvense (white spruce/common horsetail)
habitat type
Percent Canopy Cover  Constancy  Prominence

Species Average  Range (Frequency) Index '
Salix bebbiana (beaked willow) 1 0-1 43 7
Salix myrtillifolia (myrtle-leaved willow) 1 0-1 14 4
Salix spp. (willow) 1 0-1 14 4
Shepherdia canadensis (Canada buffaloberry) 1 0-1 29 5
Symphoricarpos albus (snowberry) 1 0-1 29 5
Symphoricarpos occidentalis (buckbrush) 1 0-1 29 5
Graminoids
Bromus vulgaris (woodland brome) 1 0-1 14 4
Calamagrostis canadensis (bluejoint) 5 0-10 29 12
Carex concinna (beautiful sedge) 1 0-1 14 4
Carex deweyana (Dewey's sedge) 1 0-1 14 4
Carex disperma (two-seeded sedge) 5 0-10 43 15
Carex praticola (meadow sedge) 1 0-1 14 4
Carex rossii (Ross' sedge) 1 0-1 14 4
Carex sprengelii (Sprengel's sedge) 1 0-1 14 4
Carex vaginata (sheathed sedge) 2 0-3 29 8
Cinna latifolia (drooping wood-reed) 1 0-1 14 4
Poa palustris (fowl bluegrass) 1 0-1 14 4
Poa pratensis (Kentucky bluegrass) 2 0-3 29 8
Schizachne purpurascens (purple oat grass) 10 0-10 14 12
Trisetum cernuum (nodding trisetum) 1 0-1 14 4
Forbs
Actaea rubra (red and white baneberry) 1 0-3 43 7
Aralia nudicaulis (wild sarsaparilla) 1 0-1 14 4
Aster ciliolatus (Lindley's aster) 1 0-1 14 4
Aster conspicuus (showy aster) 1 0-1 14 4
Aster spp. (aster) 1 0-1 14 4
Astragalus spp. (milk vetch) 1 0-1 14 4
Caltha palustris (marsh-marigold) 1 0-1 14 4
Cirsium arvense (Canada thistle) 1 0-1 14 4
Cypripedium spp. (lady's-slipper) 1 0-1 14 4
Disporum trachycarpum (fairybells) 1 0-1 14 4
Epilobium angustifolium (common fireweed) 1 0-1 43 7
Fragaria virginiana (wild strawberry) 1 0-1 57 8
Galium boreale (northern bedstraw) 1 0-1 43 7
Galium triflorum (sweet-scented bedstraw) 1 0-3 71 8
Geranium richardsonii (wild white geranium) 1 0-3 57 8
Geum aleppicum (yellow avens) 3 0-3 14 6
Geum macrophyllum (large-leaved yellow avens) | 0-1 14 4
Habenaria obtusata (blunt-leaved bog orchid) 1 0-1 14 4
Heracleum lanatum (cow parsnip) 1 0-1 29 5
Lathyrus ochroleucus (cream-colored vetchling) 2 0-3 43 9
Mertensia paniculata (tall lungwort) 1 0-1 43 7
Mitella nuda (bishop's-cap) 4 0-10 57 15
Moneses uniflora (one-flowered wintergreen) 1 0-1 14 4
Osmorhiza chilensis (blunt-fruited sweet cicely) 1 0-1 29 5
Osmorhiza depauperata (spreading sweet cicely) 1 0-3 43 7
Petasites palmatus (palmate-leaved coltsfoot) 3 0-3 43 11
Pyrola asarifolia (common pink wintergreen) 1 0-1 14 4
Ranunculus abortivus (small-flowered buttercup) 1 0-1 14 4
Ranunculus acris (tall buttercup) 1 0-1 14 4
Senecio pauperculus (balsam groundsel) 2 0-3 29 8
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Table 4. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 7 late seral to climax stands of the Picea glauca/Equisetum arvense (white spruce/common horsetail)
habitat type
Percent Canopy Cover  Constancy  Prominence

Species Average  Range (Frequency) Index '
Senecio pseudaureus (thin-leaved ragwort) 1 0-1 14 4
Smilacina racemosa (false Solomon's-seal) 1 0-1 14 4
Smilacina stellata (star-flowered Solomon's-seal) 1 0-1 43 7
Smilacina trifolia (three-leaved Solomon's-seal) 10 0-10 14 12
Taraxacum officinale (common dandelion) 1 0-3 43 7
Thalictrum occidentale (western meadow rue) 2 0-3 29 8
Thalictrum venulosum (veiny meadow rue) 3 0-3 14 6
Urtica dioica (common nettle) 1 0-1 14 4
Valeriana dioica (northern valerian) 1 0-1 14 4
Vicia americana (wild vetch) 1 0-1 14 4
Viola adunca (early blue violet) 1 0-1 14 4
Viola canadensis (western Canada violet) 11 0-30 43 22
Viola renifolia (kidney-leaved violet) 1 0-1 14 4
Zizia aptera (heart-leaved Alexanders) 1 0-1 14 4
Unknown Moss 20 0-20 14 17
Ferns and Allies
Equisetum arvense (common horsetail) 45 0-90 86 62
Equisetum scirpoides (dwarf scouring-rush) 10 0-10 14 12
Equisetum sylvaticum (woodland horsetail) 40 0-40 14 24

1 . .
Prominence Index is the square root of the product of Average Cover and Constancy values.

Figure 3. PICEGLA/EQUIARV HT Primary Succession

PICEGLA/EQUIARV HT

(Reference Community, PNC)

N, L, M, H 100-300 years

Wetter POPUBAL/CORNSTO CT sites (those with at
least 25% canopy cover of EQUIARYV)

Successional Pathway Diagram of PICEGLA/EQUIARYV Sites in Southern Alberta Grasslands
Reference Community = PICEGLA/EQUIARV HT

Grazing Level: N = None, L = Light, M = Moderate, H = Heavy

NAME CODE KEY

EQUIARV Equisetum arvense (common horsetail)

PICEGLA/EQUIARV HT Picea glauca/Equisetum arvense (white spruce/common horsetail) Habitat Type
POPUBAL/CORNSTO CT Populus balsamifera/Cornus stolonifera (balsam poplar/red-osier dogwood) Community Type

Note: This diagram does not necessarily represent all possible successional pathways or potential communities for any given site. It is
based on the assumption that hydrologic potential does not change. The hydrology can change when fluvial deposition raises the
elevation of the floodplain, causing the higher terraces to become too dry to support riparian species. The most likely vegetation
potential to result from such a change in hydrology would be either a Populus tremuloides (aspen) upland type or a Picea glauca (white
spruce) upland type. The time span is estimated for the stand to become dominated under undisturbed conditions by at least 50

percent cover of climax (or overstory indicator) species.
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SUCCESSIONAL INFORMATION
Populus balsamifera (balsam poplar) and Populus
tremuloides (aspen) may be abundant in earlier seral
stands along with seedling and sapling Picea glauca
(white spruce). Following disturbance, the understories of
later seral stands appear to shift to heavier cover of
Equisetum arvense (common horsetail) and greater
presence of such forbs as Geranium richardsonii (wild
white geranium) and Geum species (yellow avens and
large-leaved yellow avens). Figure 3 is a generalized
schematic of the successional pathway followed on sites

of this type.

SOILS
Parent material is usually alluvium and soils are generally
Brunisols, Chernozems, or Regosols often with Histic and
Aquic characteristics (e.g. high organic matter
accumulations, redox depletions [gleyed soil], redox
concentrations [mottling] and high water tables). Soils
textures vary little between clay loam and silt loam with
coarse fragments common throughout. Water tables
typically remain within 1 m (39 in) of the surface

throughout the growing season.

ADJACENT COMMUNITIES
The Picea glauca/Equisetum arvense (white
spruce/common horsetail) habitat type is the wettest of the
low elevation Picea (spruce) wetland types. Adjacent
wetter types may be dominated by the various Salix
species (willow) types. Adjacent drier types may be
dominated by the Picea glauca/Cornus stolonifera (white
spruce/red-osier dogwood) habitat type, the Populus
tremuloides/Cornus stolonifera (aspen/red-osier

dogwood) community type, or a Picea glauca upland

type.
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MANAGEMENT INFORMATION
Livestock
Herbage production can be moderate to high. However,
these sites have little or no value for livestock other than
shading. Soils are relatively sensitive to disturbance and
cattle can easily churn the wet soil and destroy plant cover
as well as limit tree seedling establishment (Youngblood

and others 1985b).

Timber

Timber productivity is moderate (Pfister and others 1977,
Steele and others 1983) but offers limited potential due to
the extremely fragile sites. Due to high water tables, the
trees are extremely susceptible to windthrow and soil loss
may follow all forms of timber harvesting. Possible
options for timber harvesting includes winter logging with
at least 60 cm (around 24 in) of snow on the ground,
designated skid trails, and winching (Pfister and
Sherwood 1989). However, according to Steele and others
(1983), even if logged when the ground is frozen to
reduce equipment impacts, water tables can rise, creating
additional problems in site management. Elevated water
tables resulting from harvesting activity may cause

regeneration problems.

Wildlife

Deer, elk, and moose show moderate winter use of this
type. During the summer months, black bear use these
sites for wallows. Big game may use this habitat type,
especially during the rutting season (Youngblood and
others 1985b). Other wildlife, especially small mammals
and avian species, make high use of these sites due to
their structural diversity. Great blue herons are known to
nest in Picea (spruce) stands in Montana, if a high degree
of isolation during nesting is possible (Parker 1980).
Osprey will nest in old growth Picea (spruce) (Snow

1973).



Fisheries

Those stands of the Picea glauca/Equisetum arvense
(white spruce/common horsetail) habitat type adjacent to
streams provide hiding, thermal cover, and streambank

stability for fish.

Fire

Fire susceptibility is low. However, Picea glauca (white
spruce) is easily killed by fire (Fischer and Bradley 1987).
The dead, dry, flammable lower limbs, low growing
canopy, thin bark, and lichen growth in the branches
contribute to susceptibility of the species to fire. The
shallow root system is readily subject to injury from
burning through the duff. Large older trees may survive
one or more light fires, but deep accumulations of
resinous needle litter around their bases usually render

them very susceptible to fire damage.

Soil Management and Rehabilitation Opportunities
Road construction and development severely degrade
sites along streamsides and sites with high water tables,
poor drainage, or organic soils. Roads and trails should be

located on adjacent uplands.

Recreational Uses and Considerations
Because of high water tables and the problems with road

construction, campgrounds should not be located in this

type.

OTHER STUDIES
Beckingham and Archibald (1996) describe similar
community types in the Boreal Mixedwood, the Boreal
Highlands, and Sub arctic Natural Subregions of Northern
Alberta. Beckingham, Corns, and Archibald (1996)
describe similar community types in the Lower Foothills,
Upper Foothills, and the Montane Natural Subregions of
West-central Alberta. Archibald and others (1996) also
describe similar community types for the Lower Foothills,
Upper Foothills, and Montane Natural Subregions of
Southwestern Alberta. A Picea/Equisetum arvense
(spruce/common horsetail) habitat type is described by
Hansen and others (1995) for the mountains and foothills

of Montana.

Picea glauca/Cornus stolonifera Habitat Type
(White Spruce/Red-Osier Dogwood Habitat Type)

PICEGLA/CORNSTO
Number of Stands Sampled =11
Number of Stands Sampled in Alberta =11

LOCATION AND ASSOCIATED LANDFORMS
Within the Grassland Natural Region of Alberta, the
Picea glauca/Cornus stolonifera (white spruce/red-osier
dogwood) habitat type is a minor to incidental type at low
to mid elevations along the northern edges of the study
area, and at higher elevations in the Central and Foothills

Parkland Subregions and in the Cypress Hills. This type
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occurs on moist sites on gently undulating or flat alluvial
benches, on terraces bordering streams, and in steep

wooded draws leading into river valleys.

VEGETATION
The relatively closed overstory contains mature Picea

glauca (white spruce). Some sites may in earlier seral



stage have considerable cover of Populus balsamifera exotic disturbance increaser species Poa pratense
(balsam poplar) or Populus tremuloides (aspen) present. (Kentucky bluegrass) and Taraxacum officinale
Stand species richness may be high, but constancy and (dandelion) (Table 5).

cover for most species is low. Shrub cover can be

abundant and herbaceous cover may range from sparse to

high. Many stands have considerable cover of the

Table 5. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 7 late seral to climax stands of the Picea glauca/Cornus stolonifera (red-osier dogwood) habitat type

Percent Canopy Cover Constancy Prominence

Species Average  Range (Frequency) Index !
Trees
Betula papyrifera (white birch) 7 0-20 64 21
Picea glauca (white spruce) 24 3-60 100 49
Populus balsamifera (balsam poplar) 33 0-70 73 49
Populus tremuloides (aspen) 21 0-70 55 34
Shrubs
Alnus tenuifolia (river alder) 8 0-20 55 21
Amelanchier alnifolia (saskatoon) 3 0-10 73 15
Cornus canadensis (bunchberry) 2 0-3 45 9
Cornus stolonifera (red-osier dogwood) 10 1-30 100 32
Corylus cornuta (beaked hazelnut) 3 0-3 9 5
Elaeagnus commutata (silverberry) 12 0-20 18 15
Linnaea borealis (twinflower) 3 0-10 55 13
Lonicera dioica (twining honeysuckle) 1 0-1 18 4
Lonicera involucrata (bracted honeysuckle) 3 0-10 55 13
Prunus virginiana (choke cherry) 1 0-3 27 5
Ribes americanum (wild black currant) 3 0-3 9 5
Ribes lacustre (bristly black currant) 1 0-3 36 6
Ribes oxyacanthoides (northern gooseberry) 2 0-3 36 8
Ribes triste (wild red currant) 3 0-3 18 7
Rosa spp. (rose) 7 1-20 100 26
Rubus idaeus (wild red raspberry) 6 0-10 73 21
Rubus pubescens (dewberry) 4 0-10 64 16
Salix bebbiana (beaked willow) 10 0-10 18 13
Salix exigua (sandbar willow) 1 0-1 3
Salix lucida (shining willow) 1 0-1 3
Salix lutea (yellow willow) 10 0-10 9
Salix myrtillifolia (myrtle-leaved willow) 1 0-1 9 3
Salix pseudomonticola (false mountain willow) 1 0-1 18 4
Salix scouleriana (Scouler's willow) 1 0-3 36 6
Shepherdia canadensis (Canada buffaloberry) 1 0-3 36 6
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Table 5. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 7 late seral to climax stands of the Picea glauca/Cornus stolonifera (red-osier dogwood) habitat type
Percent Canopy Cover Constancy Prominence
Species Average  Range (Frequency) Index !

Symphoricarpos spp. (buckbrush) 2 0-1 82 13
Viburnum edule (low-bush cranberry) 8 0-20 64 23
Graminoids

Agropyron repens (quack grass) 5 0-10 18 9
Agropyron trachycaulum (slender wheat grass) 1 0-1 9 3
Bromus altissimus (Canada brome) 1 0-1 9 3
Bromus ciliatus (fringed brome) 1 0-1 18 4
Bromus inermis (smooth brome) 7 0-10 18 11
Calamagrostis canadensis (bluejoint) 4 0-10 55 15
Carex microglochin (short-awned sedge) 1 0-1 3
Carex rossii (Ross' sedge) 1 0-1 3
Carex sprengelii (Sprengel's sedge) 1 0-1 3
Carex spp. (sedge) 2 0-3 36 8
Elymus innovatus (hairy wild rye) 3 0-3 5
Glyceria striata (fowl manna grass) 3 0-3 5
Unknown Grass 1 0-1 3
Oryzopsis asperifolia (white-grained mountain rice grass) 3 0-3 9 5
Phleum pratense (timothy) 2 0-3 18 6
Poa palustris (fowl bluegrass) 10 0-20 18 13
Poa pratensis (Kentucky bluegrass) 2 0-3 36 8
Schizachne purpurascens (purple oat grass) | 0-1 18 4
Trisetum cernuum (nodding trisetum) 3 0-3 9 5
Forbs

Achillea millefolium (common yarrow) 1 0-1 9 3
Achillea sibirica (many-flowered yarrow) 1 0-1 18 4
Actaea rubra (red and white baneberry) 1 0-1 18 4
Agrimonia striata (agrimony) 1 0-1 3
Agquilegia spp. (columbine) 1 0-1 3
Aralia nudicaulis (wild sarsaparilla) 12 0-30 64 28
Aster ciliolatus (Lindley's aster) 3 0-3 9 5
Aster conspicuus (showy aster) 2 0-3 55 10
Aster hesperius (western willow aster) 3 0-3 9 5
Aster laevis (smooth aster) 1 0-3 27 5
Aster spp. (aster) 2 0-3 18 6
Chrysanthemum leucanthemum (ox-eye daisy) 1 0-1 9 3
Cicuta maculata (water-hemlock) 2 0-3 18 6
Circaea alpina (small enchanter's nightshade) 1 0-1 3
Cirsium arvense (Canada thistle) 1 0-1 3
Disporum trachycarpum (fairybells) | 0-1 3
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Table 5. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 7 late seral to climax stands of the Picea glauca/Cornus stolonifera (red-osier dogwood) habitat type
Percent Canopy Cover Constancy Prominence
Species Average  Range (Frequency) Index !

Epilobium angustifolium (common fireweed) 1 0-3 55 7
Fragaria virginiana (wild strawberry) 3 0-10 64 14
Galeopsis tetrahit (hemp-nettle) 20 0-20 9 13
Galium boreale (northern bedstraw) 1 0-1 73 9
Galium triflorum (sweet-scented bedstraw) 2 0-10 64 11
Geranium richardsonii (wild white geranium) 2 0-3 18 6
Geum macrophyllum (large-leaved yellow avens) 3 0-3 5
Habenaria spp. (bog orchid) 1 0-1 9 3
Heracleum lanatum (cow parsnip) | 0-1 27 5
Lappula squarrosa (bluebur) 1 0-1 9 3
Lathyrus ochroleucus (cream-colored vetchling) 1 0-3 55 7
Maianthemum canadense (wild lily-of-the-valley) 1 0-1 36 6
Mentha arvensis (wild mint) 3 0-3 9 5
Mertensia paniculata (tall lungwort) 1 0-1 55 7
Mitella nuda (bishop's-cap) 1 0-3 36 6
Osmorhiza depauperata (spreading sweet cicely) 1 0-1 27 5
Petasites palmatus (palmate-leaved coltsfoot) 2 0-3 45 9
Pyrola asarifolia (common pink wintergreen) 2 0-10 45 9
Ranunculus abortivus (small-flowered buttercup) 1 0-1 9 3
Scutellaria galericulata (marsh skullcap) | 0-1 3
Senecio pauperculus (balsam groundsel) 1 0-1 3
Smilacina stellata (star-flowered Solomon's-seal) 1 0-3 55 7
Solidago canadensis (Canada goldenrod) 2 0-3 18 6
Solidago spp. (goldenrod) 1 0-1 3
Stellaria calycantha (northern stitchwort) 1 0-1 3
Stellaria longipes (long-stalked chickweed) 1 0-1 3
Taraxacum officinale (common dandelion) 2 0-3 45 9
Thalictrum spp. (meadow rue) 1 0-1 9 3
Thalictrum venulosum (veiny meadow rue) 5 0-10 27 12
Trientalis borealis (northern starflower) 1 0-1 27 5
Urtica dioica (common nettle) 2 0-3 18 6
Veronica americana (American brooklime) 1 0-1 9 3
Vicia americana (wild vetch) 1 0-3 73 9
Viola adunca (early blue violet) 1 0-1 3
Viola canadensis (western Canada violet) 3 0-3 5
Viola orbiculata (evergreen violet) 2 0-3 18 6
Ferns and Allies

Equisetum arvense (common horsetail) 5 0-10 73 19

I - .
Prominence Index is the square root of the product of Average Cover and Constancy values.
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Figure 4. PICEGLA/CORNSTO HT

Primary Succession

PICEGLA/CORNSTO HT
(Reference Community, PNC)

N, L, M, H
100-300 years

POPUTRE/CORNSTO CT or

POPUBAL/CORNSTO CT sites lacking
25% canopy cover of EQUIARV

Successional Pathway Diagram of PICEGLA/CORNSTO Sites in Southern Alberta

Grasslands Reference Community = PICEGLA/CORNSTO HT
Grazing Level: N = None, L = Light, M = Moderate, H = Heavy

NAME CODE KEY
EQUIARV

Community Type

Type

Equisetum arvense (common horsetail)
PICEGLA/CORNSTO HT Picea glauca/Cornus stolonifera (white spruce/red-osier dogwood) Habitat Type
POPUBAL/CORNSTO CT Populus balsamifera/Cornus stolonifera (balsam poplar/red-osier dogwood)

POPUTRE/CORNSTO CT Populus tremuloides/Cornus stolonifera (aspen/red-osier dogwood) Community

(or overstory indicator) species.

Note: This diagram does not necessarily represent all possible successional pathways or potential communities for
any given site. It is based on the assumption that hydrologic potential does not change. The hydrology can change
when fluvial deposition raises the elevation of the floodplain, causing the higher terraces to become too dry to
support riparian species. The most likely vegetation potential to result from such a change in hydrology would be
either a Populus tremuloides (aspen) upland type or a Picea glauca (white spruce) upland type. The time span is
estimated for the stand to become dominated under undisturbed conditions by at least 50 percent cover of climax

SUCCESSIONAL INFORMATION

Wildfire is often cited as a major agent of disturbance in
forested lands of western Canada. Dix and Swan (1970)
working in the southern edge of the Boreal Forest of
Saskatchewan found few trees older than 100 years.
These authors say that Picea glauca (white spruce) acts
much like a pioneer species in establishing quickly on
disturbed sites and has limited ability to reproduce within
established forests. Populus balsamifera (balsam poplar)
or Populus tremuloides (aspen) may form a major

component of the overstory. Shrub cover is typically
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moderate in late seral, undisturbed stands. Herbaceous

cover is moderate and diverse.

On sites where poplar trees (Populus species) gain early
domination, young spruce (Picea species) establish and
grow slowly under the closed canopy. This means the
poplar stage of seral succession can be very long, much
longer than the return period for fire to the site. Therefore,
many such sites are continually reset by fire to early seral
stage before ever reaching their vegetation potential

(Moss 1955). Figure 4 is a generalized schematic of the



typical successional pathway followed on sites of this

type.

SOILS
Parent material is usually alluvium and soils are generally
Brunisols, Chernozems, or Regosols often with Histic and
Aquic characteristics (e.g. high organic matter
accumulations, redox depletions [gleyed soil], redox
concentrations [mottling] and high water tables). Soils
textures vary little between clay loam and silt loam with
coarse fragments common throughout. Water tables
typically remain within 1 m (39 in) of the surface

throughout the growing season.

ADJACENT COMMUNITIES
The Picea glauca/Cornus stolonifera (white spruce/red-
osier dogwood) habitat type is the driest of the low
elevation Picea (spruce) wetland types. Adjacent wetter
types may include the Picea glauca/Equisetum arvense
(white spruce/common horsetail) habitat type or several
of the various Populus balsamifera (balsam poplar) or
Salix species (willow) types. Adjacent upland types may
be dominated by Picea glauca (white spruce) withupland
understory species, Populus tremuloides (aspen), or

Pinus (pine) species.

MANAGEMENT INFORMATION
Livestock
Herbage production is low to moderate. The dense
overstory tends to limit forage production, thereby
limiting utility to livestock other than as thermal cover.
Livestock do browse several of the shrub species
associated with this type. Livestock browsing of Cornus
stolonifera (red-osier dogwood) may be quite high,
causing a reduction of cover of this species and more
things like Rosa species (rose) and Symphoricarpos

species (buckbrush).
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Timber
Timber productivity is moderate. Streamside locations
and high water tables may restrict feasibility of timber

harvest.

Wildlife

Deer, elk, and moose use this type for winter cover. Some
sites may show sustained heavy use by moose and elk.
Cornus stolonifera (red-osier dogwood) is highly
preferred by wildlife and livestock as browse. Its
abundance is a direct indication of past and current use

levels.

Fisheries

Those stands of the Picea glauca/Cornus stolonifera
(white spruce/red-osier dogwood) habitat type adjacent to
streams provide hiding, thermal cover, debris recruitment,
and streambank stability for fish. Cornus stolonifera (red-
osier dogwood) is an excellent shrub for controlling
erosion along streams. This is particularly important on
the higher gradient streams where scouring by seasonal

flooding is possible.

Fire

Fire susceptibility is low. However, Picea glauca (white
spruce) is easily killed by fire (Fischer and Bradley 1987).
The dead, dry, flammable lower limbs, low growing
canopy, thin bark, and lichen growth in the branches
contribute to susceptibility of the species to fire. The
shallow root system is readily subject to injury from fire
burning through the duff. Large older trees may
occasionally survive one or more light fires, but deep
accumulations of resinous needle litter around their bases

usually make them very susceptible to fire damage.

Cornus stolonifera (red-osier dogwood) and the
associated shrub species can survive all but the most
severe fires that remove duff and cause extended heating

of the upper layer of soil. After a fire, the shrubs sprout



from the surviving rhizomes or stolons (runners) (Fischer

and Bradley 1987).

Soil Management and Rehabilitation Opportunities
Machinery and livestock easily compact or otherwise
damage the soil during periods with high water tables.
Poorly drained sites, streamside locations, or sites with
organic soils should also warrant special concern. Roads

and trails should be located on adjacent uplands.

Recreational Uses and Considerations
Because of high water tables and the problems with road

construction, campgrounds should not be located in this

type.
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OTHER STUDIES
Beckingham and Archibald (1996) describe several
community types in the Boreal Mixedwood ecological
area of Northern Alberta dominated by Picea glauca
(white spruce) and having Cornus stolonifera (red-osier
dogwood) as a key understory indicator. Beckingham,
Corns, and Archibald (1996) describe a similar
community type in the Montane ecological area of West-
central Alberta. A Picea/Cornus stolonifera (spruce/red-
osier dogwood) habitat type is described by Hansen and
others (1995) for the mountains and foothills of Montana.
Similar communities have been described for eastern
Idaho and western Wyoming (Youngblood and others
1985b) and for Utah and southeastern Idaho (Padgett and
others 1989).



DECIDUOUS TREE TYPES

Acer negundo/Prunus virginiana Habitat Type

(Manitoba Maple/Choke Cherry Habitat Type)

ACERNEG/PRUNVIR
Number of Stands Sampled = 35
Number of Stands Sampled in Alberta =3

LOCATION AND ASSOCIATED LANDFORMS
The Acer negundo/Prunus virginiana (Manitoba
maple/choke cherry) habitat type is an incidental type in
Alberta, occurring in the southeastern part of the province
in the Dry Mixedgrass Subregion, where it represents the
northwestern range extension of this tree species. This
habitat type occurs along streams, rivers, lakes, springs,
and ponds where it occupies terraces, fans, or floodplain
positions. It is sometimes found in V-shaped ravines (also
called woody draws) where sites may be only

occasionally flooded by overland flows.

In the prairie ecoregion of Canada, where the brown and
dark brown soils of the Chernozemic order usually
support grassland or shrubland vegetation, taller
woodland vegetation is generally confined to stream
courses or other landscape positions where landform and
topography permit accumulation of moisture in excess of
local incident precipitation (Hansen and Hoffman 1988).
Sites can be found on higher (older) terraces of the South
Saskatchewan River and Ross Creek. On sites released
from grazing, the Acer negundo/Prunus virginiana
(Manitoba maple/choke cherry) habitat type may re-
establish in areas presently dominated by Symphoricarpos
occidentalis (buckbrush), Glycyrrhiza lepidota (wild
licorice), Agropyron smithii (westernwheat grass) habitat
type, and some wetter sites of the Artemisia
cana/Agropyron smithii (silver sagebrush/western wheat

grass) habitat type.
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VEGETATION
The tree layer of the Acer negundo/Prunus virginiana
(Manitoba maple/choke cherry) habitat type is dominated
by Acer negundo (Manitoba maple). Populus balsamifera
(balsam popular), Populus deltoides (plains cottonwood),
and/or Salix amygdaloides (peach-leaved willow) may
dominate seral stands of this type. In sharply cut, V-
shaped ravines, the largest trees are near the centre or
bottom of the ravines where there is more soil moisture

and protection from drying wind.

In relatively undisturbed late seral to climax stands, the
undergrowth is comprised of two layers. The taller and
more conspicuous shrub layer (2 to 3 m [6-10 ft] in
height) is dominated by Prunus virginiana (choke cherry).
Associated shrubs include Amelanchier alnifolia
(saskatoon), and Cornus stolonifera (red-osier dogwood).
The second (lower) layer frequently has short shrubs such
as Symphoricarpos occidentalis (buckbrush), Rosa
woodsii (common wild rose), and Ribes species (currant);
and herbaceous species such as Bromus inermis (smooth
brome), Elymus virginicus (Virginia wild rye), Carex
sprengelii (Sprengel’s sedge), Viola canadensis (western
Canada violet), and Thalictrum venulosum (veiny

meadow rue) (Table 6).



Table 6. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 10 late seral to climax stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry)
habitat type
Percent Canopy Cover Constancy  Prominence

Species Average Range (Frequency) Index '
Trees
Acer negundo (Manitoba maple) 82 60-98 100 91
Fraxinus pennsylvanica (green ash) 2 0-3 20 6
Populus balsamifera (balsam poplar) 1 0-1 10 3
Populus tremuloides (aspen) 10 0-10 10 10
Shrubs
Amelanchier alnifolia (saskatoon) 7 0-10 40 17
Cornus stolonifera (red-osier dogwood) 5 0-10 50 16
Corylus cornuta (beaked hazelnut) 1 0-1 10 3
Crataegus rotundifolia (round-leaved hawthorn) 3 0-3 10 5
Prunus virginiana (choke cherry) 27 0-60 90 49
Rhus radicans (poison ivy) 3 0-3 10 5
Ribes americanum (wild black currant) 7 0-10 20 12
Ribes lacustre (bristly black currant) 4 0-10 30 11
Ribes oxyacanthoides (northern gooseberry) 2 0-3 40 9
Rosa spp. (rose) 2 0-3 50 10
Rubus idaeus (wild red raspberry) 5 0-10 30 12
Salix petiolaris (basket willow) 3 0-3 10 5
Symphoricarpos occidentalis (buckbrush) 7 0-20 90 25
Viburnum opulus (high-bush cranberry) 10 0-10 10 10
Graminoids
Agropyron pectiniforme (crested wheat grass) 1 0-1 10 3
Agropyron smithii (western wheat grass) 22 0-40 20 21
Agrostis stolonifera (redtop) 1 0-1 10 3
Agropyron trachycaulum (slender wheat grass) 10 0-10 10 10
Bromus inermis (smooth brome) 17 0-30 60 32
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Table 6. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 10 late seral to climax stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry)
habitat type
Percent Canopy Cover Constancy Prominence

Species Average Range (Frequency) Index!
Carex aquatilis (water sedge) 1 0-1 10 3
Carex athrostachya (long-bracted sedge) 10 0-10 10 10
Carex sprengelii (Sprengel's sedge) 25 0-40 50 35
Cinna latifolia (drooping wood-reed) 10 0-10 10 10
Elymus virginicus (Virginia wild rye) 14 0-30 60 29
Phalaris arundinacea (reed canary grass) 30 0-30 10 17
Poa pratensis (Kentucky bluegrass) 2 0-3 40 9
Trisetum cernuum (nodding trisetum) 3 0-3 10 5
Forbs
Actaea rubra (red and white baneberry) 7 0-10 20 12
Anemone cylindrica (long-fruited anemone) 5 0-10 30 12
Aralia nudicaulis (wild sarsaparilla) 42 0-80 20 29
Artemisia absinthium (absinthe wormwood) 1 0-1 10 3
Aster hesperius (western willow aster) 1 0-1 10 3
Atriplex prostrata (prostrate saltbush) 3 0-3 10 5
Botrychium virginianum (Virginia grape fern) 1 0-1 10 3
Carduus nutans (nodding thistle) 1 0-1 10 3
Chenopodium fremontii (Fremont's goosefoot) 10 0-10 10 10
Chenopodium rubrum (red goosefoot) 1 0-1 10 3
Chenopodium salinum (oak-leaved goosefoot) 1 0-1 10 3
Cirsium arvense (Canada thistle) 1 0-1 10 3
Disporum trachycarpum (fairybells) 1 0-1 20 4
Galium boreale (northern bedstraw) 5 0-10 20 10
Galium trifidum (small bedstraw) 5 0-10 30 12
Galium triflorum (sweet-scented bedstraw) 2 0-3 40 9
Geranium richardsonii (wild white geranium) 1 0-1 20 4
Hackelia americana (nodding stickseed) 1 0-1 10 3
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Table 6. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 10 late seral to climax stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry)
habitat type
Percent Canopy Cover Constancy Prominence
Species Average Range (Frequency) Index!

Heracleum lanatum (cow parsnip) 5 0-10 30 12
Lappula squarrosa (bluebur) 3 0-3 10 5
Osmorhiza chilensis (blunt-fruited sweet cicely) 1 0-1 10 3
Sanicula marilandica (snakeroot) 2 0-3 20 6
Sium suave (water parsnip) 1 0-1 10 3
Smilax herbacea (Carrion flower) 1 0-3 50 7
Smilacina stellata (star-flowered Solomon's-seal) 4 0-10 40 13
Solidago canadensis (Canada goldenrod) 5 0-10 30 12
Solidago missouriensis (low goldenrod) 1 0-1 10 3
Sonchus arvensis (perennial sow-thistle) 1 0-1 20 4
Stachys palustris (marsh hedge-nettle) 3 0-3 10 5
Taraxacum officinale (common dandelion) 5 0-10 20 10
Thalictrum occidentale (western meadow rue) 1 0-1 10 3
Thalictrum venulosum (veiny meadow rue) 12 0-50 60 27
Urtica dioica (common nettle) 3 0-3 50 12
Viola canadensis (western Canada violet) 8 0-20 60 22

1 . .
Prominence Index is the square root of the product of Average Cover and Constancy values.

SUCCESSIONAL INFORMATION
Primary Successional Stages
Primary successional stages of the Acer negundo/Prunus
virginiana (Manitoba maple/choke cherry) habitat type
may be any of a variety of types, including communities
dominated by Populus deltoides (plains cottonwood),
Salix exigua (sandbar willow), or Salix amygdaloides

(peach-leaved willow). Figure 5 is a generalized
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schematic of the successional pathway followed on sites

of this type.

Early Seral Stage—An early seral stage on a primary
successional site, such as a recently deposited alluvial bar,
may support the Populus deltoides (plains
cottonwood)/Recent Alluvial Bar (plains

cottonwood/Recent Alluvial Bar) community type.



Figure 5. ACERNEG/PRUNVIR HT

Grazing induced disclimax
and/or secondary succession

PRUNVIR CT, SYMPOCC CT

ACERNEG/PRUNVIR HT
(Reference Community, PNC)

Primary
Succession

N, L, M
50-100 years

POPUDEL/CORNSTO CT, SALIEXI CT,
or SALIAMY CT

Successional Pathway Diagram of ACERNEG/PRU

Grazing Level: N = None, L = Light,

Reference Community = ACERNEG/PRUNVIR HT

NVIR Sites in Southern Alberta Grasslands

M = Moderate, H = Heavy

NAME CODE KEY
ACERNEG/PRUNVIR HT Acer negundo/Prunus virginiana (Manitoba maple/choke cherry) Habitat Type
POPUDEL/CORNSTO CT Populus deltoides/Cornus stolonifera (plains cottonwood/red-osier
dogwood) Community Type
SYMPOCC CT Symphorocarpos occidentalis (buckbrush) Community Type
PRUNVIR CT Prunus virginiana (choke cherry) Community Type
SALIEXI CT Salix exigua (sandbar willow) Community Type
SALIAMY CT Salix amygdaloides (peach-leaved willow) Community Type

such hydrologic change might be lowering of the local water

to become dominated under undisturbed conditions by at lea
indicator) species.

Note: This diagram does not necessarily represent all possible successional pathways or potential communities
for any given site. It is based on the assumption that the hydrologic potential does not change. Likely causes of

development or drying of the site by reduction of the overstory canopy. The time span is estimated for the stand

table by wetland drainage for agricultural

st 50 percent cover of climax (or overstory

Mid-Seral Stage—Through time, under limited light
disturbance, the stand will progress to a mature stand of
Populus deltoides (plains cottonwood) representing the
Populus deltoides/Cornus stolonifera (plains
cottonwood/red-osier dogwood) community type.
Normally, the understory of a pole to mature Populus
deltoides (plains cottonwood) stand would become
dominated by Acer negundo (Manitoba maple). As the

Populus deltoides overstory matures, opens up, and
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finally becomes decadent, the Acer negundo is ready to

replace it.

Late Seral to Climax (PNC) Stage—As a cottonwood
stand dies, primary succession toward other communities
will occur unless the riverine process of flooding deposits
new sediments suitable for cottonwood seedling
establishment. In the absence of such sediment

deposition, primary succession will continue from the



Populus deltoides/Cornus stolonifera (plains
cottonwood/red-osier dogwood) community type toward
the Acer negundo/Prunus virginiana (Manitoba

maple/choke cherry) habitat type.

Secondary Successional Stages

Late Seral to Climax (PNC) Stage—The presence or
absence of a particular understory community may aid in
determining the degree of disturbance (both present and
historical disturbance) on a site. In a relatively
undisturbed stand of the climax community of this type,
the understory consists of two layers. Prunus virginiana
(choke cherry), Amelanchier alnifolia (saskatoon), and
Cornus stolonifera (red-osier dogwood) dominate a tall
shrub layer (2-3 m [6-10 ft] in height). Bromus inermis
(smooth brome), Elymus virginicus (Virginia wild rye),
Carex sprengelii (Sprengel’s sedge), Galium boreale
(northern bedstraw), Viola canadensis (western Canada
violet), and Thalictrum venulosum (veiny meadow rue)
are most frequently found in the lower, herbaceous layer.
Relatively undisturbed stands will have all age classes of
tree species present (seedlings, saplings, pole, and

mature).

Mid-Seral Stage—Maintaining even moderate levels of
grazing can sharply reduce regeneration of trees. Sapling
and pole size trees will begin to show signs of damage.
Reducing seedling and sapling age classes of the
overstory tree species will cause a decline of the tree
population. If a moderate to heavy level of disturbance is
continued over an extended period, the trees will

eventually be eliminated from the site.

In addition to its impact on the tree layer, grazing greatly
reduces both abundance and canopy cover of the
understory layer of desirable shrubs and herbaceous
species. Less desirable species such as Symphoricarpos
occidentalis (buckbrush), Rosa woodsii (common wild

rose), Crataegus rotundifolia (round-leaved hawthorn),
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Bromus inermis (smooth brome), and Poa pratensis

(Kentucky bluegrass) will invade or increase in the stand.

Under heavy grazing pressure, tree reproduction is often
severely restricted or eliminated. At this stage, most tree
saplings and pole sizes are eliminated by trampling and/or
rubbing, or browsed until dead. High levels of grazing
cause the stand to become open. This allows sun-tolerant,
less desirable species such as Symphoricarpos
occidentalis (buckbrush), Rosa woodsii (common wild
rose) Cirsium arvense (Canada thistle), and Poa pratensis
(Kentucky bluegrass) to dominate (Table 7). Many sites
supporting the Acer negundo/Prunus virginiana
(Manitoba maple/choke cherry) habitat type in the
northern Great Plains are in this state, or in the severely

overgrazed state (discussed in the following paragraph).

Early Seral Stage—Prolonged periods of severe
overgrazing result in a stand of older decadent trees with a
very open understory. This understory may be so severely
altered that most of even the less desirable species, such
as Symphoricarpos occidentalis (buckbrush), Rosa
species (rose), Crataegus rotundifolia (round-leaved
hawthorn), and Poa pratensis (Kentucky bluegrass) are
also eliminated, leaving large areas of exposed soil. When
a stand is at this stage, the prospect of returning the site to
its former state is very low. Restoration would be
extremely expensive. Therefore, if a manager wants to
maintain the trees, the most cost effective way is to

change management BEFORE the site is so degraded.

Severely disturbed Acer negundo/Prunus virginiana
(Manitoba maple/choke cherry) sites may become
dominated by the Shepherdia argentea (thorny
buffaloberry), Crataegus rotundifolia (round-leaved
hawthorn), Rosa woodsii (common wild rose), or
Symphoricarpos occidentalis (buckbrush) community

types. Close observation of any remnant woody



species, such as Acer negundo, will aid in
determination of site potential.

Table 7. Average canopy cover, range of canopy cover, and constancy for species recorded in the 25 disturbed and/or
early to mid-seral stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry) habitat type
Percent Canopy Cover  Constancy Prominence
Species Average Range (Frequency) Index!
Trees
Acer negundo (Manitoba maple) 59 20 - 98 100 77
Fraxinus pennsylvanica (green ash) 1 0-1 8 3
Populus balsamifera (balsam poplar) 70 0-70 4 17
Populus deltoides (plains cottonwood) 68 0-90 16 33
Populus tremuloides (aspen) 20 0-20 4 9
Ulmus americana (American Elm) 20 0-20 4 9
Shrubs
Amelanchier alnifolia (Saskatoon) 1 0-3 24 5
Artemisia cana (silver sagebrush) 3 0-3 4 3
Betula occidentalis (water birch) 40 0-40 4 13
Clematis ligusticifolia (western clematis) 2 0-3 8 4
Clematis occidentalis (purple clematis) 3 0-3 4 3
Cornus stolonifera (red-osier dogwood) 13 0-40 44 24
Corylus cornuta (beaked hazelnut) 1 0-1 4 2
Lonicera involucrata (bracted honeysuckle) 10 0-10 4 6
Prunus americana (wild plum) 12 0-20 8 10
Prunus pensylvanica (pin cherry) 10 0-10 4 6
Prunus virginiana (choke cherry) 19 0-50 64 35
Rhus radicans (poison ivy) 3 0-3 4 3
Ribes americanum (wild black currant) 2 0-3 12 5
Ribes aureum (golden currant) 8 0-20 12 10
Ribes lacustre (bristly black currant) 10 0-10 4 6
Ribes oxyacanthoides (northern gooseberry) 10 0-20 12 11
Ribes spp. (currant) 2 0-3 12 5
Ribes triste (wild red currant) 10 0-10 4 6
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Table 7. Average canopy cover, range of canopy cover, and constancy for species recorded in the 25 disturbed and/or
early to mid-seral stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry) habitat type
Percent Canopy Cover  Constancy Prominence
Species Average Range (Frequency) Index!
Rosa woodsii (common wild rose) 31 0-380 44 37
Rosa spp. (rose) 6 0-10 24 12
Rubus idaeus (wild red raspberry) 3 0-3 8 5
Salix amygdaloides (peach-leaved willow) 40 0-60 8 18
Salix exigua (sandbar willow) 7 0-10 8 7
Salix lutea (yellow willow) 23 0-40 12 17
Symphoricarpos occidentalis (buckbrush) 19 0-60 56 33
Graminoids
Agropyron repens (quack grass) 20 0-20 4 9
Agropyron smithii (western wheat grass) 28 0-40 24 26
Agrostis stolonifera (redtop) 2 0-3 8 4
Bromus inermis (smooth brome) 36 0-90 60 46
Bromus japonicus (Japanese chess) 10 0-20 12 11
Bromus tectorum (downy chess) 11 0-20 12 11
Carex pensylvanica (sun-loving sedge) 1 0-1 4 2
Carex sprengelii (Sprengel's sedge) 42 0-280 8 18
Carex spp. (sedge) 60 0-60 4 15
Elymus glaucus (smooth wild rye) 1 0-1 4 2
Elymus virginicus (Virginia wild rye) 40 0-70 12 22
Hordeum jubatum (foxtail barley) 20 0-20 4 9
Muhlenbergia racemosa (marsh muhly) 40 0-40 4 13
Phalaris arundinacea (reed canary grass) 3 0-3 4 3
Phleum pratense (timothy) 20 0-20 4 9
Poa bulbosa (Bulbous Bluegrass) 30 0-30 4 11
Poa palustris (fowl bluegrass) 3 0-3 4 3
Poa pratensis (Kentucky bluegrass) 13 0-40 28 19
Stipa comata (needle-and-thread) 14 0-20 12 13
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Table 7. Average canopy cover, range of canopy cover, and constancy for species recorded in the 25 disturbed and/or
early to mid-seral stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry) habitat type
Percent Canopy Cover  Constancy Prominence
Species Average Range (Frequency) Index!
Forbs
Achillea millefolium (common yarrow) 1 0-3 12 3
Actaea rubra (red and white baneberry) 10 0-10 4 6
Ambrosia trifida (great ragweed) 1 0-1 4 2
Anemone cylindrica (long-fruited anemone) 3 0-3 4 3
Apocynum spp. (dogbane) 1 0-1 4 2
Aralia nudicaulis (wild sarsaparilla) 20 0-20 4 9
Arctium lappa (great burdock) 1 0-1 8 3
Arctium minus (common burdock) 23 0-40 16 19
Artemisia campestris (plains wormwood) 1 0-1 4 2
Asclepias speciosa (showy milkweed) 2 0-3 8 4
Asperugo procumbens (madwort) 40 0-40 4 13
Aster ciliolatus (Lindley's aster) 1 0-1 4 2
Aster hesperius (western willow aster) 10 0-10 4 6
Aster spp. (aster) 1 0-1 4 2
Camelina microcarpa (small-seeded false flax) 1 0-1 4 2
Campanula rotundifolia (harebell) 10 0-10 4 6
Chenopodium fremontii (Fremont's goosefoot) 1 0-1 4 2
Chenopodium salinum (oak-leaved goosefoot) 30 0-30 4 11
Cicuta maculata (water-hemlock) 1 0-1 8 3
Cirsium arvense (Canada thistle) 7 0-20 28 14
Cirsium vulgare (bull thistle) 1 0-1 4 2
Collomia linearis (narrow-leaved collomia) 10 0-10 4 6
Convolvulus sepium (wild morning-glory) 1 0-1 4 2
Cynoglossum officinale (hound's-tongue) 2 0-3 8 4
Descurainia sophia (flixweed) 1 0-1 4 2
Echinocystis lobata (wild cucumber) 3 0-3 4 3
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Table 7. Average canopy cover, range of canopy cover, and constancy for species recorded in the 25 disturbed and/or
early to mid-seral stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry) habitat type
Percent Canopy Cover  Constancy Prominence
Species Average Range (Frequency) Index!

Fragaria virginiana (wild strawberry) 1 0-1 4 2
Galeopsis tetrahit (hemp-nettle) 3 0-3 4 3
Galium boreale (northern bedstraw) 3 0-3 4 3
Galium triflorum (sweet-scented bedstraw) 4 0-10 16 8
Geum macrophyllum (large-leaved yellow avens) 1 0-1 8 3
Glycyrrhiza lepidota (wild licorice) 5 0-10 16 9
Grindelia squarrosa (gumweed) 10 0-10 4 6
Heracleum lanatum (cow parsnip) 37 0-70 8 17
Humulus lupulus (common hop) 10 0-20 8 9
Lactuca serriola (prickly lettuce) 20 0-20 4 9
Lappula squarrosa (bluebur) 1 0-1 4 2
Lathyrus ochroleucus (cream-colored vetchling) 3 0-3 4 3
Lepidium spp. (pepper-cress) 10 0-10 4 6
Maianthemum canadense (wild lily-of-the-valley) 1 0-1 4 2
Medicago lupulina (black medick) 1 0-1 4 2
Melilotus alba (white sweet-clover) 1 0-1 4 2
Melilotus officinalis (yellow sweet-clover) 10 0-10 4 6
Mentha arvensis (wild mint) 4 0-10 12 7
Mertensia spp. (bluebell) 10 0-10 4 6
Nepeta cataria (catnip) 1 0-3 12 3
Osmorhiza chilensis (blunt-fruited sweet cicely) 2 0-3 8 4
Plantago major (common plantain) 1 0-1 4 2
Polygonum coccineum (water smartweed) 1 0-1 4 2
Potentilla spp. (cinquefoil) 1 0-1 4 2
Rumex crispus (curled dock) 3 0-3 4 3
Saussurea americana (American saw-wort) 3 0-3 4 3
Sisymbrium loeselii (tall hedge mustard) 1 0-1 4 2
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Table 7. Average canopy cover, range of canopy cover, and constancy for species recorded in the 25 disturbed and/or
early to mid-seral stands of the Acer negundo/Prunus virginiana (Manitoba maple/choke cherry) habitat type
Percent Canopy Cover  Constancy Prominence
Species Average Range (Frequency) Index!
Smilax herbacea (Carrion flower) 2 0-3 8 4
Smilacina stellata (star-flowered Solomon's-seal) 3 0-10 20 8
Solidago canadensis (Canada goldenrod) 7 0-20 24 13
Sonchus arvensis (perennial sow-thistle) 5 0-10 8 6
Stachys palustris (marsh hedge-nettle) 1 0-1 4 2
Taraxacum officinale (common dandelion) 1 0-3 24 5
Thalictrum occidentale (western meadow rue) 1 0-1 4 2
Thalictrum venulosum (veiny meadow rue) 9 0-30 20 13
Thlaspi arvense (stinkweed) 3 0-3 4 3
Urtica dioica (common nettle) 3 0-10 40 11
Vicia americana (wild vetch) 1 0-1 12 3
Viola canadensis (western Canada violet) 3 0-3 12 6
Ferns and Allies
Equisetum hyemale (common scouring-rush) 1 0-1 4 2

| . .
Prominence Index is the square root of the product of Average Cover and Constancy values.

SOILS
Flooding is generally infrequent on sites occupied by Acer
negundo (Manitoba maple), but the species is very
tolerant of flooding. Soils are typically Regosols or
Chernozems. Textures range from clay loam to sandy
loam. Water tables are generally near the soil surface in
spring or after storm events but commonly fall below 1 m

(39 in) during dry periods.

ADJACENT COMMUNITIES

Adjacent drier sites may be occupied by the Artemisia
cana/Agropyron smithii (silver sagebrush/western

wheat grass) habitat type, the Prunus virginiana
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(choke cherry) community type, the Bromus inermis
(smooth brome) community type, or by a variety of
upland species. Wetter sites may be occupied by the Salix
lutea/Cornus stolonifera (yellow willow/dogwood)
habitat type, by Typha latifolia (common cattail), Scirpus

species (bulrushes), or Eleocharis species (spike rushes).

MANAGEMENT INFORMATION
Livestock
If the long-term management objective is maintenance of the tree
stand, then managers need to key on the seedling reproduction of
Acer negundo (Manitoba maple), or the stand will eventually be

eliminated.



On relatively undisturbed sites, dense stands of the Acer
negundo/Prunus virginiana (Manitoba maple/choke
cherry) habitat type limit access by livestock due to their
understory density. As the stands open up, livestock
access will increase. Valuable benefits this habitat type
provides to livestock producers are: shade, water source,
palatable forage, protection from seasonal storms, and
calving grounds. Because the Acer negundo/Prunus
virginiana habitat type covers a small portion of the
landscape, and because of its high wildlife value (see the
Wildlife section), these sites may become focal points of

conflict between livestock and wildlife management.

Livestock producers should reduce or eliminate hot
season use in this type. This can be accomplished by
placing salt on the uplands away from wooded areas, by
removing water sources from wooded areas, and in some
cases, by using cross fencing (drift fencing) placed
perpendicular to the long axis of the stand at appropriate
distance intervals. This method is most appropriate for
stands located in V-shaped draws or ravines. These short
fences will prevent livestock from trailing down the
middle of the stand. On disturbed sites, it may be
necessary to fence out an area for five or more years in
order to allow regeneration of trees and shrubs. After the
goal of regeneration is reached on one area, a different

portion of the stand may be fenced out.

The use of these sites as winter feeding grounds can have
mixed results. In some cases, proper winter use will have
little impacts on the stand. However, if livestock numbers
are high, trampling and rubbing can have a detrimental
impact on the woody plants. If livestock use is high when
the frost is going out of the ground, a great deal of

churning and compaction can occur on the soft soil.
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Over the years, there has been some debate whether
Prunus virginiana (choke cherry) leaves are
poisonous to livestock. The leaves and seeds have
sugars that contain cyanide. These cyanide sugars
are not directly poisonous, but when the plant
material is chewed and digested, enzymes cause the
release of hydrogen cyanide (Ode Pers. Comm.
1987). In high concentrations, hydrogen cyanide is
a metabolic poison to most animals. It has recently
been shown that livestock can acquire the ability to
detoxify hydrogen cyanide by consuming small
amounts of it over an extended period. Therefore,
Prunus virginiana will poison livestock only if
consumed in large quantity without prior

conditioning.

Wildlife

In the Prairie Ecoregion, woody draws are very important
to wildlife, even though they represent a very small
fraction of total area (about 1-2 percent). Situated to
collect more moisture than normal incident precipitation,
these draws are more productive than the surrounding
uplands (Thomas and others 1979). Woody draws offer
wildlife thermal cover, nesting habitat, a water source,
summer and winter forage, secure travel corridors, and
hiding cover (Ames 1977, Hansen and others 1984,
Hansen and Hoffman 1988, Severson and Boldt 1978).
Woody draws are important year round habitat for mule
deer, provide critical winter habitat for whitetail deer
(Severson and Carter 1978, Swenson 1981), and serve as
fawning areas for whitetail and mule deer. During fall and
winter, these woody draws also provide critical habitat for

sharptailed grouse.

Woody draws provide essential habitat for a large number
of nongame wildlife species. Grosz and others (1981)
found that woody draws are the centre of activity for most

species and are critically important to many species



during the stressful winter months. They also found that,
in comparison to adjacent uplands, these sites support a
greater diversity and density of birds. In northwestern
North Dakota, Hopkins (1985) counted bird species
nesting in woody draws, and found that, although it had
lower species diversity than cottonwood forests, the Acer
negundo/Prunus virginiana (Manitoba maple/choke
cherry) habitat type supported a much higher density of
breeding pairs. Finally, these woody draws provide
important habitat for coyote, weasel, bobcat, and red fox

(Swenson 1981, Sieg and others 1985).

If the long-term management objective is to maintain
trees on the site, then managers need to focus on

regeneration success of the tree species.

Fisheries

The woody species associated with the Acer
negundo/Prunus virginiana (Manitoba maple/choke
cherry) habitat type provide important streambank

stability, thermal cover, and nutrients.

Fire

Acer negundo (Manitoba maple) and most of the
important shrub species in the Acer negundo/Prunus
virginiana (Manitoba maple/choke cherry) habitat type
produce sprouts from the root crown when the main trunk
is damaged. The fact that these woody species can sprout
prolifically suggests that this habitat type is adapted to
fire and perhaps to periodic stand regeneration by fire.
However, the role of fire in this habitat type is still not

well understood.

Soil Management and Rehabilitation Opportunities
Sites adjacent to streams are extremely vulnerable to bank
sloughing, particularly when soils are moist. Excessive
livestock presence will increase soil compaction and

decrease stability and water holding capacity.
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Management should emphasize the importance of

maintaining understory shrubs.

Where revegetation with woody species is desired, Acer
negundo (Manitoba maple), Prunus virginiana (choke
cherry), Amelanchier alnifolia (saskatoon), and Ribes
species (currants and gooseberries) are well adapted to
planting on disturbed sites. Rooted cuttings or nursery
grown seedlings are easily established on moist, well-
drained soils. Growth rates are usually moderate to rapid,
and the roots of established seedlings become effective

stabilizers of alluvial deposits.

Recreational Uses and Considerations

Recreational developments and transportation corridors
are common in this type due to its proximity to streams.
Recreational opportunities are excellent for fishing,

hunting, and observing a variety of bird species.

The fruit of Prunus virginiana (choke cherry) is highly
regarded for making wine and jelly, but one must harvest
ahead of the birds (Johnson and Nichols 1982).
Aboriginal people ate the fruit fresh or preserved it by
drying. They also combined it with venison and buffalo
meat to make mincemeat, and they used the berries for

medicinal purposes.

Care must be taken when locating structures within this
type. Campgrounds and structures have been seriously
damaged by floods, or lost altogether—as on Ross Creek

near Irvine in 1998.

OTHER STUDIES
Hansen and others (1995) describe this type for the
northern Great Plains in eastern Montana. Lawrence and
Romo (1994) describe an Acer negundo community type
on the Matador Research Station in southwestern

Saskatchewan.



Populus angustifolia/Cornus stolonifera Community Type

(Narrow-leaf Cottonwood/Red-Osier Dogwood Community Type)

POPUANG/CORNSTO
Number of Stands Sampled = 17
Number of Stands Sampled in Alberta =4

LOCATION AND ASSOCIATED LANDFORMS
The Populus angustifolia/Cornus stolonifera (narrow-leaf
cottonwood/red-osier dogwood) community type is a
minor to incidental type at low to mid elevations in the
foothills and riparian bottoms in the Mixedgrass Natural
Subregion of southwestern Alberta. Populus angustifolia
(narrow-leaf cottonwood) occurs at intermediate
elevations, occupying sites between the elevational
optimums for Populus balsamifera (balsam poplar) and
Populus deltoides (plains cottonwood). This type occurs
on alluvial deposits along major streams and rivers. In
general, these sites are recent sediment deposits, such as
point bars, sidebars, mid channel bars, delta bars, and
islands. Stands co-dominated by Populus angustifolia
(narrow-leaf cottonwood) and Populus balsamifera
(balsam poplar) are described by Rood and others (1998)

as far north as the Bow River near Carseland.

VEGETATION
This type is characterized by an overstory of cottonwoods
over potentially dense and diverse undergrowth of shrubs
and herbs. Populus deltoides (plains cottonwood) and
Populus balsamifera (balsam poplar) may be present,
along with a variety of hybrids, but are subordinate to
Populus angustifolia (narrow-leaf cottonwood). For
purposes of this classification, all hybrids having
morphological characteristics close to those of Populus
angustifolia are treated as that species. Cornus stolonifera
(red-osier dogwood) is the diagnostic shrub for this type.
Table 8 lists the species recorded in what are considered
less disturbed sites, but many still include significant
amounts of disturbance increaser herbaceous species,
such as Poa pratensis (Kentucky bluegrass) and Cirsium

arvense (Canada thistle).

Table 8. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 6 stands of the Populus angustifolia/Cornus stolonifera (narrow-leaf cottonwood/red-osier dogwood)
community type that are relatively undisturbed by livestock or wildlife
Percent Canopy Cover Constancy Prominence

Species Average Range (Frequency) Index !
Trees
Populus x acuminata (lance-leaf cottonwood) 10 0-10 17 13
Populus angustifolia (narrow-leaf cottonwood) 45 30-60 100 67
Populus balsamifera (balsam poplar) 10 0-10 17 13
Shrubs
Amelanchier alnifolia (saskatoon) 10 0-20 50 22
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Table 8. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 6 stands of the Populus angustifolia/Cornus stolonifera (narrow-leaf cottonwood/red-osier dogwood)
community type that are relatively undisturbed by livestock or wildlife
Percent Canopy Cover Constancy Prominence

Species Average Range (Frequency) Index !
Arctostaphylos uva-ursi (common bearberry) 7 0-10 33 15
Betula occidentalis (water birch) 1 0-3 50 7
Clematis ligusticifolia (western clematis) 3 0-3 17 7
Cornus stolonifera (red-osier dogwood) 27 3-60 100 52
Elaeagnus commutata (silverberry) 7 0-10 50 19
Potentilla fruticosa (shrubby cinquefoil) 10 0-10 17 13
Prunus virginiana (choke cherry) 5 0-10 50 16
Ribes oxyacanthoides (northern gooseberry) 1 0-1 17 4
Ribes spp. (currant) 1 0-1 17 4
Rosa acicularis (prickly rose) 20 0-20 17 18
Rosa woodsii (common wild rose) 30 0-40 33 31
Rosa spp. (rose) 2 0-3 50 10
Rubus idaeus (wild red raspberry) 3 0-3 17 7
Salix exigua (sandbar willow) 40 0-40 17 26
Salix lucida (shining willow) 2 0-3 33 8
Symphoricarpos occidentalis (buckbrush) 11 0-20 83 30
Graminoids
Agrostis stolonifera (redtop) 21 0-30 50 32
Agropyron trachycaulum (slender wheat grass) 2 0-3 33 8
Calamagrostis spp. (reed grass) 1 0-1 17 4
Carex lanuginosa (woolly sedge) 3 0-3 33 10
Dactylis glomerata (orchard grass) 1 0-1 17 4
Elymus virginicus (Virginia wild rye) 3 0-3 17 7
Phalaris arundinacea (reed canary grass) 12 0-20 33 20
Phleum pratense (timothy) 3 0-3 17 7
Poa palustris (fowl bluegrass) 1 0-1 17 4
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Table 8. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 6 stands of the Populus angustifolia/Cornus stolonifera (narrow-leaf cottonwood/red-osier dogwood)
community type that are relatively undisturbed by livestock or wildlife
Percent Canopy Cover Constancy Prominence
Species Average Range (Frequency) Index !

Poa pratensis (Kentucky bluegrass) 9 0-20 83 27
Stipa columbiana (Columbia needle grass) 2 0-3 33 8
Forbs

Achillea millefolium (common yarrow) 1 0-1 17 4
Anemone multifida (cut-leaved anemone) 1 0-1 17 4
Apocynum cannabinum (Indian hemp) 1 0-1 17 4
Aster ciliolatus (Lindley's aster) 1 0-1 17 4
Aster laevis (smooth aster) 1 0-1 33 6
Campanula rotundifolia (harebell) 1 0-1 17 4
Cirsium arvense (Canada thistle) 7 0-20 67 22
Fragaria virginiana (wild strawberry) | 0-3 50 7
Galium boreale (northern bedstraw) 1 0-1 17 4
Geranium richardsonii (wild white geranium) 1 0-1 17 4
Glycyrrhiza lepidota (wild licorice) 7 0-20 67 22
Heracleum lanatum (cow parsnip) 10 0-20 33 18
Humulus lupulus (common hop) 1 0-1 17 4
Lysimachia ciliata (fringed loosestrife) 3 0-3 17 7
Mentha arvensis (wild mint) 3 0-3 33 10
Monarda fistulosa (wild bergamot) 1 0-1 17 4
Pyrola asarifolia (common pink wintergreen) 1 0-1 17 4
Ranunculus acris (tall buttercup) 1 0-1 17 4
Rumex crispus (curled dock) 3 0-3 17 7
Smilacina stellata (star-flowered Solomon's-seal) 2 0-3 67 12
Solidago canadensis (Canada goldenrod) 7 0-20 67 22
Solidago spp. (goldenrod) 10 0-10 33 18
Sonchus arvensis (perennial sow-thistle) 10 0-10 17 13
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Table 8. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 6 stands of the Populus angustifolia/Cornus stolonifera (narrow-leaf cottonwood/red-osier dogwood)
community type that are relatively undisturbed by livestock or wildlife
Percent Canopy Cover Constancy Prominence
Species Average Range (Frequency) Index !

Taraxacum officinale (common dandelion) 1 0-1 50 7
Thalictrum occidentale (western meadow rue) 1 0-1 17 4
Thalictrum venulosum (veiny meadow rue) 1 0-1 33 6
Thermopsis rhombifolia (golden bean) 3 0-3 17 7
Urtica dioica (common nettle) 3 0-3 17 7
Vicia americana (wild vetch) 1 0-1 17 4
Viola adunca (early blue violet) 1 0-1 17 4
Zizia aptera (heart-leaved Alexanders) 1 0-1 17 4
Ferns and Allies

Equisetum arvense (common horsetail) 1 0-1 33 6
Equisetum laevigatum (smooth scouring-rush) 20 0-20 17 18

"Prominence Index is the square root of the product of Average Cover and Constancy values.

SUCCESSIONAL INFORMATION
The mature Populus angustifolia/Cornus stolonifera
(narrow-leaf cottonwood/red-osier dogwood) community
type is a mid-seral stage of primary succession. Potential
for sites of this type may include the Acer
negundo/Prunus virginiana (Manitoba maple/choke
cherry) habitat type on the eastern side of its range (lower
slopes of the Cypress Hills), Salix bebbiana (beaked
willow), Salix lutea (yellow willow) throughout the range,
and Picea glauca (white spruce) or perhaps Pseudotsuga
menziesii (Douglas fir) on the extreme western side of the
range. Figure 6 is a generalized schematic of the

successional pathway followed on sites of this type.
Primary Successional Stages

Cottonwoods are a pioneering species that for

establishment require moist, barren, newly deposited
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alluvium that is exposed to full sunlight. In general, these
sites represent point bars, sidebars, mid channel bars,
delta bars, and islands along major streams. Since
cottonwoods are a pioneering species, and do not
regenerate in their own shade, they are considered a seral
species and do not represent the climax vegetation or
potential for the site. Many stands may appear to have
some limited regeneration, especially in open areas.
However, it is important to understand that these young
plants represent root sprouts (asexual reproduction), not
establishment by seeds (sexual reproduction). These
sprouts may prolong the life of the stand, but will not
perpetuate it. If the site is left undisturbed, in time the
cottonwoods will be replaced by a later successional

stage.



Figure 6. POPUANG/CORNSTO CT
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Successional Pathway Diagram of POPUANG Sites in Southern Alberta Grasslands
Reference Community = POPUANG/CORNSTO CT
Grazing Level: N = None, L = Light, M = Moderate, H = Heavy

NAME CODE KEY

POPUANG/CORNSTO CT Populus angustifolia/Cornus stolonifera (narrow-leaf cottonwood/red-osier dogwood)
Comm. Type

POPUANG/SYMPOCC CT Populus angustifolia/Symphoricarpos occidentalis (narrow-leaf cottonwood/buckbrush)
Comm. Type

POPUANG/RAB CT Populus angustifolia/Recent Alluvial Bar (narrow-leaf cottonwood/Recent Alluvial Bar)
Comm. Type

POPUANG/HERB CT Populus angustifolia/Herbaceous (narrow-leaf cottonwood/Herbaceous) Community
Type

SALILUT/CORNSTO HT  Salix lutea/Cornus stolonifera (yellow willow/red-osier dogwood) Habitat Type

SALIBEB/CORNSTO HT  Salix bebbiana/Cornus stolonifera (beaked willow/red-osier dogwood) Habitat Type

SYMPOCC CT Symphoricarpos occidentalis (buckbrush) Community Type
PRUNVIR CT Prunus virginiana (choke cherry) Community Type
ELAECOM CT Elaeagnus commutata (silverberry) Community Type
ROSAWOO CT Rosa woodsii (common wild rose) Community Type
BROMINE CT Bromus inermis (smooth brome) Community Type
POAPRAT CT Poa pratensis (Kentucky bluegrass) Community Type

Note: This diagram does not necessarily represent all possible successional pathways or potential communities for
any given site. It is based on the assumption that the hydrologic potential does not change. The most likely such
hydrologic change would be fluvial buildup of the floodplain, resulting in a terrace site too dry to support willows..The
time span is estimated for the stand to become dominated under undisturbed conditions by at least 50 percent
cover of climax (or overstory indicator) species. Cottonwood stands do not regenerate themselves in situ, therefore
the seral progression is not reversible. We see no evidence to indicate that willows can re-establish themselves on
a site after it becomes dominated by non willow species.
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Erosion and deposition along a river help maintain plant
community diversity on its floodplain. Distribution of the
various plant communities depends on the river dynamics.
Channel migration rate determines the proportion of
floodplain communities in early seral, mid seral, late
seral, or climax (PNC) successional stage. If the migration
rate is high, few stands progress to late successional stage.
Near the outer edges of the floodplain, effect of the river
is reduced, allowing more late stages to develop. Lateral
movement of the river initiates a dynamic series of
vegetation events. The stream erodes its banks on outside
curves, typically covered with riparian vegetation in later
successional stages. The stream then deposits fresh
alluvium on point bars along inside curves. Each new
alluvial deposit adds to or forms a distinct band or terrace
supporting a vegetation community of a different age. The
bands generally are progressively older as one moves
away from the channel and onto higher terraces. Parts of
the floodplain may remain undisturbed long enough for
their elevation to increase enough with respect to the
channel that they are rarely, if ever, flooded. These are
considered old, mature alluvial terraces, and may continue
development toward climax (PNC) without the modifying
influences of floods (Hansen 1989).

Early Seral Stage—The Populus angustifolia/Recent
Alluvial Bar (narrow-leaf cottonwood/Recent Alluvial
Bar) community type is the earliest seral stage of this

type, establishing on freshly deposited alluvium.

Mid-Seral Stage—If disturbance (either human-caused
or natural) does not eliminate or alter the stand, the
Populus angustifolia (narrow-leaf cottonwood)/Recent
Alluvial Bar community type will progress to the
relatively undisturbed mid-seral stage, Populus
angustifolia/Cornus stolonifera (narrow-leaf

cottonwood/red-osier dogwood) community type.

Bitterroot Restoration, Inc

71

Late Seral to Climax (PNC) Stage—As the cottonwood
stand dies, primary succession toward other communities
will occur unless flooding deposits new sediment suitable
for a new generation of cottonwood seedlings. In the
absence of sediment deposition, at lower elevations
succession continues from the Populus
angustifolia/Cornus stolonifera (narrow-leaf
cottonwood/red-osier dogwood) community type to the
Pseudotsuga menziesii/Cornus stolonifera (Douglas
fir/red-osier dogwood) habitat type or the Picea
glauca/Cornus stolonifera (white spruce/red-osier
dogwood) habitat type. In the foothills around the Cypress
Hills the Acer negundo/Prunus virginiana (Manitoba
maple/choke cherry) habitat type can succeed. In other
instances, this community type will be seral to Salix
bebbiana/Cornus stolonifera (beaked willow/red-osier
dogwood) habitat type or the Salix lutea/Cornus

stolonifera (yellow willow/red-osier dogwood) habitat

type.

Secondary Successional Stages

The presence or absence of a particular understory
community may aid in determining degree of disturbance
(present and historical) on a site. On relatively
undisturbed sites, the Populus angustifolia (narrow-leaf
cottonwood) understory will contain a diverse, dense tall
shrub layer dominated by such species as Cornus
stolonifera (red-osier dogwood), Amelanchier alnifolia
(saskatoon), Prunus virginiana (choke cherry), various
Salix species (willows), and Ribes (currants and

gooseberries).

With moderate grazing or browsing Symphoricarpos
occidentalis (buckbrush) and Rosa species (rose) will
increase with a corresponding decrease in abundance and
canopy cover of Cornus stolonifera (red-osier dogwood),
Amelanchier alnifolia (saskatoon), Prunus virginiana

(choke cherry), and Ribes (currants and gooseberries). If



grazing or browsing pressures continue, the more
desirable shrubs will be eliminated, leaving
Symphoricarpos occidentalis and Rosa species to form a
nearly impenetrable understory. This is the Populus
angustifolia/Symphoricarpos occidentalis (narrow-leaf
cottonwood/buckbrush) community type stage of
disturbance-caused secondary succession. If the
disturbance is severe enough, ALL shrubs can be
eliminated and the understory converted to herbaceous,
dominated by species such as Poa pratensis (Kentucky
bluegrass), Phleum pratensis (timothy), Bromus inermis
(smooth brome), and a variety of “weedy” forbs. This
extremely disturbed stage is the Populus
angustifolia/Herbaceous (narrow-leaf

cottonwood/Herbaceous) community type.

During the process of converting from a naturally diverse,
dense shrub understory to a disturbed herbaceous
understory, the stand will open underneath, causing it to
become drier. Finally the stand becomes decadent with
widely spaced, dying cottonwoods. The site can become
open and dry enough to change the potential to an upland
type, as indicated by the presence of upland species. Such
conversion may be slow due to persistence of some of the
sod forming grasses. Remnant riparian shrubs and
graminoids, if present will help indicate potential

undergrowth composition.

Once the stand has converted from a shrub-dominated
understory to one dominated by introduced herbaceous
species, the potential for returning the site to its former
state (shrub dominated) is very difficult. It may be
possible, but will require a drastic change in management
and may be very costly. Therefore, if a manager wants to
maintain the shrub-dominated understory, the most cost
effective way is to change the management BEFORE the

site is too degraded.
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SOILS
Populus angustifolia (narrow-leaf cottonwood) generally
occurs along streams with large amounts of coarse
substrates such as cobbles and gravels. Soils are typically
Regosols with up to 1 m (39 in) of mineral soil overlying
river gravel and/or cobbles. Brunisols and Chernozems
can also be found on older sites of relatively longer
stability where time has allowed more development to
occur. Soil texture varies from loam to coarse sand. Water
tables usually drop below 1 m (39 in) of the soil surface in
summer, but soils can remain moist due to capillary
action. Redox concentrations (mottles) are common in
these soils as evidence of a fluctuating water table. Soils
are generally well drained with low available water.
Coarse textured soils, moderate stream gradients, and
high coarse fragment contents throughout the soil profile
provide an environment of rapidly moving, highly aerated
groundwater. This type of substrate is common to many

floodplain communities.

ADJACENT COMMUNITIES
Adjacent wetter communities are often the Salix exigua
(sandbar willow) community type. Stands of Salix
amygdaloides (peach-leaved willow) and Salix lucida
(shining willow) may border this type. The Populus
angustifolia/Herbaceous (narrow-leaf
cottonwood/Herbaceous) community type or the Populus
angustifolia/Symphoricarpos occidentalis (narrow-leaf
cottonwood/buckbrush) community type may be adjacent

on disturbed sites.

MANAGEMENT INFORMATION
Livestock
Forage production ranges from low to moderate due to the
dense nature of the stands of the Populus
angustifolia/Cornus stolonifera (narrow-leaf
cottonwood/red-osier dogwood) community type. Stands

in good to excellent health (condition) often support dense



thickets of shrubs, limiting the available forage. Cornus
stolonifera (red-osier dogwood) is an “ice cream” plant to
livestock and wildlife. Its abundance is a direct indication
of past and current use levels. In some sites, livestock

browsing of Cornus stolonifera may be quite high.

Sites are often subjected to heavy grazing pressure
because of their gentle topography and ease of access.
With moderate to heavy prolonged grazing pressure,
palatable shrubs will be eliminated leaving mostly
Symphoricarpos occidentalis (buckbrush) and Rosa (rose)
species as the dominant understory. At this stage, the
stand has been converted to the Populus
angustifolia/Symphoricarpos occidentalis (narrow-leaf
cottonwood/buckbrush) disturbance-caused community
type. If continued disturbance is severe, these shrubs also
will be eliminated, and the stand converted to the Populus
angustifolia/Herbaceous (narrow-leaf
cottonwood/Herbaceous) disturbance-caused community

type (see the discussion under the Seral Stages section).

Timber

The timber productivity of all cottonwood types is
moderate to high due to favorable moisture conditions.
Complete stand removal will likely result in a shrub-
dominated community with extremely limited, if any,
cottonwood regeneration. The occasional sprouts from

stumps are unlikely to reach maturity.

Wildlife

Ungulates, especially whitetail deer, are common
residents of these communities. Songbirds, raptors, and
small mammals are also common, due to high structural
diversity and abundant food sources. Populus angustifolia
(narrow-leaf cottonwood) and Cornus stolonifera (red-
osier dogwood) are often browsed by moose (Costain
1989) and used by beaver for food and building materials
(Allen 1983). Understory species provide food and cover
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for waterfowl, small birds, and mammals (Dittberner and

Olson 1983).

Fisheries

The streamside location of this community type provides
thermal cover, debris recruitment, and streambank
stability. Its importance cannot be emphasized enough
(see discussion in the Soil Management and
Rehabilitation Opportunities section). Cornus stolonifera
(red-osier dogwood) and associated shrub species are
excellent in controlling streambank erosion. This is
particularly important on higher gradient streams where

scouring by seasonal flooding is a factor.

Fire

The Populus angustifolia/Cornus stolonifera (narrow-leaf

cottonwood/red-osier dogwood) community type is

susceptible to fire during the late summer and fall.

Populus angustifolia and shrubs associated with this type

are adapted to light, and under some conditions, to fires of

moderate intensity. Many of these species can produce
new sprouts after a burn. The ability of cottonwoods to
produce new sprouts following fire seems to be dependent
upon three criteria:

1) The particular species of cottonwood. In general,
Populus angustifolia (narrow-leaf cottonwood) has a
greater sprouting capability than Populus balsamifera
(balsam poplar), which in turn has a greater sprouting
capability than Populus deltoides (plains
cottonwood).

2) The age of the trees. As cottonwoods mature, the
sprouting potential decreases. As the trees reach late
maturity, sprouting potential is very limited.

3) Location of the water table. In general, the higher the
water table is during the growing season, the greater

the survivability of resprouts.

Therefore, if a manager wants to extend the life of a

cottonwood stand, fire MAY BE used as a tool in the pole



to early mature stage of development. If fire is used to
rehabilitate a stand, it is imperative that the stand is
excluded from all livestock grazing for at least five years

and that wildlife browsing be closely monitored.

Cornus stolonifera (red-osier dogwood) and the
associated shrub species can survive all but the most
severe fires that remove duff and cause extended heating
of the upper layer of soil. After a fire, these shrubs sprout
from the surviving rhizomes or stolons (runners) (Fischer

and Bradley 1987).

Soil Management and Rehabilitation Opportunities
Coarse textured soils are not as susceptible to compaction.
This community type is subject to recurring scouring by
floods and alluvium deposition. However, stands are
relatively stable because of the strong root systems of the
associated species. Management should emphasize the
importance of the understory shrub layer in streambank
stabilization. This is very important on higher gradient

streams.

Managers should maintain a buffer of Populus
angustifolia (narrow-leaf cottonwood) community types
adjacent to rivers and streams. These buffers provide
wildlife habitat, reduce sediment loading in the stream,

stabilize streambanks, and dissipate flood energy.

If the site still has a high water table, a dramatic change in
management (i.e. elimination of livestock grazing and
close monitoring of wildlife impacts) MAY allow remnant
shrubs to sprout and repopulate the stand. However, if the
water table has dropped much, or if the shrubs are
completely gone, the opportunity to re-establish an

understory of desirable shrubs may have been lost.

Where revegetation with shrubs is the goal, some
desirable species such as Cornus stolonifera (red-osier

dogwood), Amelanchier alnifolia (saskatoon), Prunus
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virginiana (choke cherry), and various species of Salix
(willows) and Ribes (currants and gooseberries) may be
well adapted to planting on disturbed sites. Rooted
cuttings or nursery grown seedlings are easily established
on moist, well-drained soils. Growth rates are rapid and
the roots of established seedlings effectively stabilize
recently bare soil. Remember: If the canopy cover of trees
in the stand has opened up too much and/or the water
table has been severely lowered, revegetation success

with desirable woody species will be low.

When considering rehabilitation of stands with fire, see
the discussion above in the Fire Management section
about the inherent problems of fire as a tool for
rehabilitation. If fire is to be used to rehabilitate a stand, it
is imperative that the stand is excluded from all livestock
grazing for at least five years and that browsing by

wildlife be closely monitored.

The following guidelines should be followed when

attempting to revegetate sites with cuttings from

cottonwoods (Swenson 1988):

1) Do not plant cottonwoods on saline or alkaline sites.

2) Select sites with substrates of sand, gravel, orsmall
cobbles. Avoid sites that are classified as clays or
have a thick clay layer.

3) Make cuttings from open stands of young, rapidly
growing trees. Use only cuttings that are four years
old or less. Make cuttings long enough to provide 1
to 2 m (3 to 6 ft) of top length left above the soil
surface (see #6 and #7 below). Remove lower
branches, leaving only the tip and top two side
branches.

4) Make cuttings when the plants are completely
dormant.

5) Soak the cuttings in water for 10 to 14 days.

6) Auger holes to the depth of the lowest anticipated

growing season water table level.



7) Place cuttings in the augered holes on the same day
they are removed from the soak. Set the butt to the
lowest level anticipated that the growing season
groundwater will drop.

8) Back fill the holes carefully to avoid leaving air
pockets.

9) Place tree guards around the cuttings if rodent or
rabbit damage is likely.

10) As buds begin to swell along the cuttings, remove
them from the lower two-thirds of the cutting.

11) Plantings must be protected from livestock grazing
and big game browsing for two or three growing

seasons. Beaver control may also be needed.

Recreational Uses and Considerations
Because of proximity to streams and flat topography,
recreational developments and transportation corridors are

common in this type. Opportunities are excellent in this

type for fishing, big game, and waterfowl hunting, and

observing a variety of bird species.

Care must be taken when locating structures in this type.
Some campgrounds have been seriously damaged by

floods or lost altogether.

OTHER STUDIES
A Populus angustifolia/Cornus stolonifera (narrow-leaf
cottonwood/red-osier dogwood) community type was
described in Montana by Hansen and others (1995). A
similar community type was described by Youngblood
and others (1985b) for eastern Idaho and western
Wyoming, and by Padgett and others (1989) for Utah and
southeastern Idaho. Major undergrowth shrubs were
Cornus stolonifera (red-osier dogwood), Betula
occidentalis (water birch), and Salix bebbiana (beaked

willow).

Populus angustifolia/Recent Alluvial Bar Community Type

(Narrow-leaf Cottonwood/Recent Alluvial Bar Community Type)

POPUANG
Number of Stands Sampled =5
Number of Stands Sampled in Alberta =2

LOCATION AND ASSOCIATED LANDFORMS
The Populus angustifolia/Recent Alluvial Bar (narrow-
leaf cottonwood/Recent Alluvial Bar) community type is
a minor to incidental type at low to mid elevations in the
foothills and riparian bottoms of the Mixedgrass Natural
Subregion of southwestern Alberta. Populus angustifolia
(narrow-leaf cottonwood) occurs at intermediate
elevations, occupying sites between the elevational
optimums of Populus balsamifera (balsam poplar) and

Populus deltoides (plains cottonwood). This type occurs
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on alluvial deposits along major streams and rivers. In
general, these sites are recent sediment deposits, such as
point bars, sidebars, mid channel bars, delta bars, and
islands. Major dams that control peak flows on rivers
have been shown to adversely affect the success of
cottonwood tree establishment (Bradley and Smith 1986,
Rood and Mahoney 1991).



VEGETATION Populus balsamifera (balsam poplar) may be present, but

This type is dominated by seedlings and/or saplings of are subordinate to Populus angustifolia. The understory is
Populus angustifolia (narrow-leaf cottonwood), or is co- dominated by an assortment of grasses such as Agrostis
dominated by cottonwoods and Salix exigua (sandbar stolonifera (redtop) and Phleum pratense (timothy)
willow). Populus deltoides (plains cottonwood) and/or (Table 9).
Table 9. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 4 stands of the Populus angustifolia/ recent Alluvial Bar community type that are relatively undisturbed by
livestock or wildlife.
Percent Canopy Cover Constancy  Prominence
Species Average Range (Frequency) Index '
Trees
Populus angustifolia (narrow-leaf cottonwood) 33 20-40 100 57
Populus balsamifera (balsam poplar) 20 0-20 25 22
Pseudotsuga menziesii (Douglas-fir) 1 0-1 25 5
Shrubs
Arctostaphylos uva-ursi (common bearberry) 1 0-1 25 5
Betula occidentalis (water birch) 3 0-3 25 9
Dryas drummondii (yellow mountain avens) 30 0-40 50 39
Potentilla fruticosa (shrubby cinquefoil) 1 0-1 25 5
Salix exigua (sandbar willow) 31 0-80 75 48
Salix lutea (yellow willow) 5 0-10 50 16
Graminoids
Agropyron spp. (wheat grass) 1 0-1 25 5
Agrostis stolonifera (redtop) 15 0-20 50 27
Agropyron trachycaulum (slender wheat grass) 3 0-3 25 9
Carex praegracilis (graceful sedge) 1 0-1 25 5
Carex spp. (sedge) 1 0-1 25 5
Juncus balticus (wire rush) 1 0-1 25 5
Phleum pratense (timothy) 1 0-1 25 5
Poa pratensis (Kentucky bluegrass) 10 0-10 25 16
Poa spp. (bluegrass) 3 0-3 25 9
Stipa columbiana (Columbia needle grass) 1 0-1 25 5

Bitterroot Restoration, Inc 76



Table 9. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 4 stands of the Populus angustifolia/ recent Alluvial Bar community type that are relatively undisturbed by
livestock or wildlife.

Percent Canopy Cover Constancy  Prominence
Species Average Range (Frequency) Index '
Forbs
Artemisia dracunculus (dragonwort) 3 0-3 50 12
Aster ascendens (western aster) 1 0-1 25 5
Aster spp. (aster) 1 0-1 25 5
Cirsium arvense (Canada thistle) 1 0-1 25 5
Comandra umbellata (bastard toadflax) 1 0-1 25 5
Epilobium spp. (willowherb) 20 0-20 25 22
Glycyrrhiza lepidota (wild licorice) 20 0-20 25 22
Heterotheca villosa (golden aster) 1 0-1 25 5
Melilotus alba (white sweet-clover) 2 0-3 50 10
Oxytropis spp. (locoweed) 3 0-3 25 9
Solidago spp. (goldenrod) 10 0-10 25 16
Solidago missouriensis (low goldenrod) 3 0-3 25 9
Ferns and Allies
Equisetum arvense (common horsetail) 12 0-20 50 24
Equisetum hyemale (common scouring-rush) 1 0-1 25 5

"Prominence Index is the square root of the product of Average Cover and Constancy values.

SUCCESSIONAL INFORMATION
The Populus angustifolia/Recent Alluvial Bar (narrow-
leaf cottonwood/Recent Alluvial Bar) community type is

an early seral (pioneer) stage of primary succession.

Primary Successional Stages

Cottonwoods are a pioneering species that for
establishment require moist, barren, newly deposited
alluvium that is exposed to full sunlight. In general, these

sites represent point bars, sidebars, mid channel bars,
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delta bars, and islands along major streams. Since
cottonwoods are a pioneering species, and do not
regenerate in their own shade, they are considered a seral
species and do not represent the climax vegetation or
potential for the site. Many stands may appear to have
some limited regeneration, especially in open areas.
However, it is important to understand that these young
plants represent root sprouts (asexual reproduction), not
establishment by seeds (sexual reproduction). These

sprouts may prolong the life of the stand, but will not



perpetuate it. If the site is left undisturbed, in time the
cottonwoods will be replaced by a later successional

stage.

Erosion and deposition along a river help maintain plant
community diversity on its floodplain. Distribution of the
various plant communities depends on the river dynamics.
Channel migration rate determines the proportion of
floodplain communities in early seral, mid seral, late
seral, or climax (PNC) successional stage. If the migration
rate is high, few stands progress to late successional stage.
Near the outer edges of the floodplain, effect of the river
is reduced, allowing more late stages to develop. Lateral
movement of the river initiates a dynamic series of
vegetation events. The stream erodes its banks on outside
curves, typically covered with riparian vegetation in later
successional stages. The stream then deposits fresh
alluvium on point bars along inside curves. Each new
alluvial deposit adds to or forms a distinct band or terrace
supporting a vegetation community of a different age. The
bands generally are progressively older as one moves
away from the channel and onto higher terraces. Parts of
the floodplain may remain undisturbed long enough for
their elevation to increase enough with respect to the
channel that they are rarely, if ever, flooded. These are
considered old, mature alluvial terraces, and may continue
development toward climax (PNC) without the modifying
influences of floods (Hansen 1989).

Early Seral Stage—The Populus angustifolia/Recent
Alluvial Bar (narrow-leaf cottonwood/Recent Alluvial

Bar) community type is an early seral stage.

Mid-Seral Stage—If disturbance (either human-caused
or natural) does not eliminate or alter the stand, the
Populus angustifolia/Recent Alluvial Bar community type
will progress to the relatively undisturbed mid-seral stage,
Populus angustifolia/Cornus stolonifera (narrow-leaf

cottonwood/red-osier dogwood) community type.
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Late Seral to Climax (PNC) Stage—As the cottonwood
stand dies, primary succession toward other communities
will occur unless flooding deposits new sediment suitable
for a new generation of cottonwood seedlings. In the
absence of sediment deposition, at lower elevations
succession continues from the Populus
angustifolia/Cornus stolonifera (narrow-leaf
cottonwood/red-osier dogwood) community type to the
Pseudotsuga menziesii/Cornus stolonifera (Douglas
fir/red-osier dogwood) habitat type or the Picea
glauca/Cornus stolonifera (white spruce/red-osier
dogwood) habitat type. In the foothills around the Cypress
Hills the Acer negundo/Prunus virginiana (Manitoba
maple/choke cherry) habitat type can succeed. In other
instances, this community type will be seral to Salix
bebbiana/Cornus stolonifera (beaked willow/red-osier
dogwood) habitat type or the Salix lutea/Cornus

stolonifera (yellow willow/red-osier dogwood) habitat

type.

Secondary Successional Stages

The normal primary successional sequence (described
above) may be altered due to varying degrees of grazing
and browsing pressure. Moderate, prolonged grazing and
browsing will shift to the disturbance-caused Populus
angustifolia/Symphoricarpos occidentalis (narrow-leaf
cottonwood/buckbrush) community type. Severe,
prolonged grazing and browsing pressure may eliminate
all deciduous tree seedlings and may eliminate the
undergrowth of shrub species. This severely disturbed
stage of secondary succession is called the Populus
angustifolia/Herbaceous (narrow-leaf
cottonwood/herbaceous) community type. In this
situation, the overstory of Populus angustifolia (narrow-
leaf cottonwood) still matures and becomes open, now
with an understory dominated by herbaceous species.
Finally the stand becomes decadent with widely spaced,

dying cottonwoods. The site is so open and dry that the



potential may have changed to one of a variety of upland

types.

Stands of the Populus angustifolia/Recent Alluvial Bar
(narrow-leaf cottonwood/Recent Alluvial Bar) community
type are very susceptible to natural dynamics of the river,
and may be drowned or swept away after just a year or
two of growth. Ice can have a great impact on these
recently deposited bars. Ice can influence the floodplain
by either of two ways: 1) mechanical damage, or 2)
flooding (inundation). Mechanical damage can mean any
of the following: a) the laying down or bending over of
the young trees, b) shearing off of the stems, c) pulling
roots from the ground by movement of ice frozen around

the stems, and d) tilting or pushing over of mature trees.

Cottonwood seedlings and saplings are very susceptible to
defoliation by livestock. If livestock pressure is too great,
the stand can be partially or totally eliminated. In many
situations, livestock utilization has eliminated stands of
newly established cottonwood seedlings. Beaver and wild
ungulates can also have a severe impact on young

cottonwood stands.

SOILS
Populus angustifolia (narrow-leaf cottonwood) generally
occurs along streams with large amounts of coarse
substrates such as cobbles and gravels. Soils are typically
Regosols with up to 1 m (39 in) of mineral soil overlying
river gravel and/or cobbles. Brunisols and Chernozems
can also be found on older sites of relatively longer
stability where time has allowed more development to
occur. Soil texture varies from loam to coarse sand. Water
tables usually drop below 1 m (39 in) of the soil surface in
summer, but soils can remain moist due to capillary
action. Soils are generally well drained with low available
water. Coarse textured soils, moderate stream gradients,
and high coarse fragment contents throughout the soil

profile provide an environment of rapidly moving, highly
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aerated groundwater. This type of substrate is common to

many floodplain communities.

ADJACENT COMMUNITIES
Adjacent wetter communities are often the Salix exigua
(sandbar willow) community type. Stands of Salix
amygdaloides (peach-leaved willow) and Salix lucida
(shining willow) may border this type. Adjacent
undisturbed sites may have the Populus
angustifolia/Cornus stolonifera (narrow-leaf
cottonwood/red-osier dogwood) community type. The
Populus angustifolia/Herbaceous (narrow-leaf
cottonwood/Herbaceous) community type or the Populus
angustifolia/Symphoricarpos occidentalis (narrow-leaf
cottonwood/buckbrush) community type may be adjacent

on disturbed sites.

MANAGEMENT INFORMATION
Livestock
Forage production is low to moderate. Stands in good to
excellent health (condition) often support dense thickets
of cottonwoods and associated shrub species thereby
limiting the amount of available forage. These stands are
very susceptible to defoliation by livestock. If
establishment of new cottonwood stands is a management
objective, livestock impacts should be closely monitored.
In some situations, it may be advisable to eliminate
grazing use until the cottonwoods have grown beyond

reach of the livestock.

Wildlife

The Populus angustifolia/Recent Alluvial Bar (narrow-
leaf cottonwood/Recent Alluvial Bar) community type
provides valuable cover, shade, and food for a variety of
species. Big game use may be high, depending upon the
time of year. Populus angustifolia is used by beaver for
food and building materials (Allen 1983). Understory
species provide food and cover for waterfowl, small birds,

and mammals (Dittberner and Olson 1983).



Fisheries

The streamside location of the Populus
angustifolia/Recent Alluvial Bar (narrow-leaf
cottonwood/Recent Alluvial Bar) community type is

valuable for fisheries by providing streambank stability.

Fire

The Populus angustifolia/Recent Alluvial Bar (narrow-
leaf cottonwood/Recent Alluvial Bar) community type is
susceptible to fire. In general, cottonwood seedlings, and
to a lesser degree, cottonwood saplings do not have an
extensive root system or thick bark and may be killed by

fire.

Soil Management and Rehabilitation Opportunities
The coarse textured substrates are not susceptible to
compaction. This community type is subject to recurrent
scouring by floods and alluvium deposition. Managers
should maintain a buffer strip of cottonwood dominated
community types adjacent streams. These buffer strips
filter out sediment, stabilize streambanks, and slow flood

waters.

The following guidelines should be followed when

attempting to revegetate sites with cuttings from

cottonwoods (Swenson 1988):

1) Do not plant cottonwoods on saline or alkaline sites.

2) Select sites with substrates of sand, gravel, orsmall
cobbles. Avoid sites that are classified as clays or
have a thick clay layer.

3) Make cuttings from open stands of young, rapidly
growing trees. Use only cuttings that are four years

old or less. Make cuttings long enough to provide 1
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to 2 m (3 to 6 ft) of top length left above the soil
surface (see #6 and #7 below). Remove lower
branches, leaving only the tip and top two side
branches.

4) Make cuttings when the plants are completely
dormant.

5) Soak the cuttings in water for 10 to 14 days.

6) Auger holes to the depth of the lowest anticipated
growing season water table level.

7) Place cuttings in the augered holes on the same day
they are removed from the soak. Set the butt to the
lowest level anticipated that the growing season
groundwater will drop.

8) Back fill the holes carefully to avoid leaving air
pockets.

9) Place tree guards around the cuttings if rodentor
rabbit damage is likely.

10) As buds begin to swell along the cuttings, remove
them from the lower two-thirds of the cutting.

11) Plantings must be protected from livestock grazing
and big game browsing for two or three growing

seasons. Beaver control may also be needed.

Recreational Uses and Considerations

Recreational opportunities are excellent for fishing, big
game, and waterfow] hunting, and observing a variety of
bird species. However, the dense nature of many of these
stands may preclude various types of recreational

activities such as fly-fishing.

OTHER STUDIES
The Populus angustifolia/Recent Alluvial Bar (narrow-
leaf cottonwood/Recent Alluvial Bar) community type is

described by Hansen and others (1995).



Populus angustifolia/Symphoricarpos occidentalis Community Type

(Narrow-leaf Cottonwood/Buckbrush Community Type)

POPUANG/SYMPOCC
Number of Stands Sampled =9
Number of Stands Sampled in Alberta =4

LOCATION AND ASSOCIATED LANDFORMS
The Populus angustifolia/Symphoricarpos occidentalis
(narrow-leaf cottonwood/buckbrush) community type is a
minor to incidental type at low to mid elevations in the
foothills and riparian bottoms in the Mixedgrass Natural
Subregion of southwestern Alberta. Populus angustifolia
(narrow-leaf cottonwood) occurs at intermediate
elevations, occupying sites between the elevational
optimums of Populus balsamifera (balsam poplar) and
Populus deltoides (plains cottonwood). This type occurs

on alluvial deposits along major streams and rivers. In

general, these sites are recent sediment deposits, such as
point bars, sidebars, mid channel bars, delta bars, and

islands.

VEGETATION
This community type is a grazing disclimax. Moderate
grazing pressure favors the increase of Symphoricarpos
occidentalis (buckbrush), Elaeagnus commutata
(silverberry), and Rosa species (rose). The most common
herbaceous species found in this type are often exotic

disturbance-increasers (Table 10).

Table 10. Average canopy cover, range of canopy cover, constancy (frequency) and prominence index for species
recorded in 9 stands of the Populus angustifolia/Symphoricarpos occidentalis (narrow-leaf cottonwood/buckbrush)
community type
Percent Canopy Cover Constancy  Prominence

Species Average Range (Frequency) Index!
Trees
Acer negundo (Manitoba maple) 2 0-3 22 7
Fraxinus pennsylvanica (green ash) 3 0-3 11 6
Pinus contorta (lodgepole pine) 1 0-1 11 3
Populus angustifolia (narrow-leaf cottonwood) 57 40 - 80 100 75
Populus deltoides (plains cottonwood) 20 0-20 11 15
Shrubs
Amelanchier alnifolia (saskatoon) 17 0-30 56 31
Clematis ligusticifolia (western clematis) 3 0-10 56 13
Clematis occidentalis (purple clematis) 1 0-1 11 3
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