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Objectives

The objective of this report was to produce a synopsis of historical data on Central Parkland
natural/near natural plant community types, and to create a preliminary provincial
classification of these types. In addition, each community was to be assigned a preliminary
provincial conservation rank based on available information or expert opinion, and
comparisons with similar plant communities found in adjacent provinces and states were to
be made. There was no field component in this process, all conclusions were based on a
review and synthesis of the best available information.

The Resource Data Division of Alberta Environment contracted Geowest Environmental
Consultants Ltd. to compile available information on plant community types within the
Central Parkland natural sub-region of Alberta, excluding Festuca spp., Agropyron spp., and
Artemisia cana communities which are included in other reports (Weerstra and Weerstra
1998, Vujnovic and Bentz 2001, and Weerstra 2001, respectively). This initiative is in
support of the Alberta Natural Heritage Information Center (ANHIC). ANHIC collects,
evaluates and makes available information on elements of natural biodiversity of Alberta,
including flora, fauna and natural plant communities. ANHIC develops tracking lists of
elements that are considered of high priority because they are considered rare or special in
some way. ANHIC’s long-term goal is to develop a list of plant community types which
occur throughout the province and to attempt to identify community types that require
conservation initiatives.

Study Area Background
Parkland

The Parkland Region extends from northern Minnesota northeastward through southern
Manitoba, central Saskatchewan, and Alberta (Bird 1961). It is also found along the Rocky
Mountain Foothills and in the Peace River Area of Alberta, and in Glacier County, Montana
(Bird 1961, Lynch 1955). Alberta’s Parkland Region can be divided into three natural
subregions; the Central, the Foothills, and the Peace River subregions, all part of a landscape
classification system consisting of six regions and 20 subregions throughout the province
(Alberta Environmental Protection 1994b). The Parkland Natural Region forms a transition
zone between the drier grasslands of the plains and the mixedwood and coniferous forests of
the Boreal Forest and the Rocky Mountains (Alberta Environmental Protection 1997).

Central Parkland

The Central Parkland Natural Subregion occurs between the grasslands of southern Alberta
and the boreal forest to the north. Its northern boarder runs from Edmonton to the
Saskatchewan border, roughly following the North Saskatchewan River, while its southern
border arcs from Calgary northeast, just south of Stettler, to the Saskatchewan border. The
region is a mixture of vegetation and landforms transitional to the boreal and grassland
regions. Surficial deposits include hummocky and ground moraines, glaciolacustrine
deposits, coarse outwash, kame moraines, and dune fields (Alberta Environmental Protection
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1997). Associated plant communities in this subregion can include a mixture of grasslands,
mixed deciduous and mature aspen forests, saline wetlands, shrublands extending out from
forested areas, and sparse communities stabilizing sand dune slopes. Most of the natural
elements of the Parkland Region are now limited to marginal lands or ecological reserves
(e.g. Rumsey and Wainwright). The majority of the region has been permanently altered
from pre-settlement conditions primarily by agriculture, oil and gas development, and cattle
farming.

This area is highly productive in agriculture and oil and gas production, two industries that
are visibly prominent across the subregion’s landscape. The Central Parkland is the most
densely populated region of the province and the majority of the Parkland’s native vegetation
has been lost to human development. Between the mid 1800s and present day it is estimated
that 85-95% of the Parkland Region has been lost to cultivation, urbanization, roads and
other anthropogenic development (IISD 1994). Despite the historically high human presence
the Central Parkland, many native vegetation community types were not adequately
documented before they were eliminated or greatly reduced. The area of uncultivated
Parkland continues to decline today (Alberta Environmental Protection 1997). Therefore,
Alberta Environment has deemed it a priority to compile and organize existing information
on native or near-native vegetation communities in the Central Parkland natural subregion.

Methods
Vegetation Community Information Collection

Information provided in this report was generated by a literature review. Discussions with
researchers familiar with and experienced in sampling vegetation communities within the
Central Parkland natural subregion of Alberta were also incorporated. There was no field
component to this study.

Community Classification System

Community classification followed the hierarchical guidelines set forth by Grossman et al.
(1998). Community types were grouped first by physiognomic levels, and second by floristic
levels. Physiognomic groupings consist of five levels: Class, Subclass, Group, Subgroup,
and Formation.

Physiognomic Levels:

Class: Community class is based on the vegetation structure of the dominant,
uppermost life form and contains six different levels:

1. Forest/Woodland — Trees with crowns overlapping (25-100% cover)
Shrubland — Shrubs generally >0.5m tall forming >25% cover
Dwarf-Shrubland — Shrubs <0.5m tall forming >25% cover
Herbaceous — Graminiods, ferns and forbs dominant
Nonvascular — bryophytes, lichens and algae dominant
Sparse — Abiotic substrate dominant

AN
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Subclass: Community subclass is based upon the growth-form characteristics of the
dominant life form, predominantly leaf phenology for classes 1-3 (e.g. evergreen,
deciduous, mixed evergreen/deciduous), persistence for class 4 (perennial, annual),
and substrate characteristics for class 6 (e.g. rocks, sand, exposed lakeshore). Class 5
is not represented in this report.

Group: Community groups are defined based on leaf characters (broad leaf, needle,
scale, etc.). The presence of woody strata separates groups in the Herbaceous and
Nonvascular classes, and Sparse vegetation communities are separated on the basis of
topographic position (shores, cliffs, etc.).

Subgroup: Community subgroups divide each group into either a
Natural/Seminatural or a Cultural subgroup. All plant communities discussed in this
report are in the Natural/Seminatural subgroup.

Formation: Community formations represent vegetation types that share a definite
physiognomy or structure within broadly defined environmental factors, landscape
positions, or hydrological regimes (e.g. Temperate or subpolar cold-deciduous
shrubland).

Floristic Levels:

Two floristic levels are used: the Alliance and the Association. Both are based on the
dominant species in the community.

Alliance: The alliance is a physiognomically uniform group of plant associations (see
below) sharing one or more diagnostic species, which as a rule are found in the
uppermost stratum of the vegetation (Grossman et al. 1998).

Association: The association is the lowest level of the hierarchy and is defined as a
plant community type of definite floristic composition, uniform habitat conditions,
and uniform physiognomy (Grossman ef al. 1998). Nomenclature at this level is
based on the diagnostic species. Species occurring in the uppermost strata are listed
first (separated by a hyphen if in the same strata, and a slash if in separate strata)
followed successively by those occurring in lower levels. Within the same stratum,
the order of species names generally reflects decreasing levels of dominance or
constancy (Grossman et al. 1998).

Estimating Conservation Preliminary Ranks

Each community was given a preliminary provincial conservation rank based on available
occurrence or abundance information, or expert opinion. The ranking system used is based
on The Nature Conservancy’s species ranking system (Grossman ef al. 1994). The two
major criteria used in ranking communities are the total number of occurrences and the total
acreage or area of each community. Trends in range expansion and immediate threats to
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community persistence are considered in ranking as well. Preliminary Ranks range from S1
to S5, from rare or threatened to widespread, respectively (Table 1).

The information used as rational behind selected ranks was provided from both the published
literature (if available) and professional opinion. The ranks generated using these methods
are highly subjective. Most published community-level vegetation descriptions applicable to
the Central Parkland Natural Subregion of Alberta are qualitative and without abundance
measurements, and professional opinion in the absence of empirical support is tenuous at
best. The rankings provided in this report are as such considered preliminary and should be
consistently under review as new, quantitative information is acquired.

Table 1. Provincial conservation ranks and definitions.
Preliminary Criteria
Rank

S1 Five or fewer occurrences, very few remaining hectares, especially
vulnerable to extirpation.

S2 Six to 20 occurrences, few remaining hectares, vulnerable to
extirpation throughout its range.

S3 21 to 100 occurrences; may be rare and local throughout its range or
found locally, even abundantly, in a restricted range, or vulnerable to
extirpation throughout it range because of some specific factor.

S4 Uncommon, but not rare, although it may be quite rare in parts of its
range, especially at the periphery; apparently not vulnerable in most
of its range.

S5 Common, widespread and abundant provincially; although it may be
quite rare in parts of its range, especially at the periphery; not
vulnerable in most of its range.

SU Not able to rank; status is uncertain.

SH Historic; presumed eliminated in the province with little or no
likelihood it will be rediscovered; there may be potential for
restoration.

SX Believed to be eliminated throughout the province with virtually no

likelihood that it will be rediscovered; no restoration potential due to
extinction of dominant or characteristic species.

SP Potentially exists; further documentation required.

S? Element is not yet ranked.

Where information was available, plant communities from the Central Parkland of Alberta
were compared with any similar communities found within the subregion, in other regions of
the province, or from other provinces and states.
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For plant communities containing one or a combination of the following ranks; S1, S2, S3, or
SU, an Element Characterization Abstract was completed in a format provided by ANHIC.
The abstract format included scientific and common name, physiognomic class, range and
distribution information, environmental description, vegetation description, proposed
conservation rank and justification, general comments and relevant bibliographic references.

Results
Overview

A total of 106 plant communities occurring and described within the Central Parkland natural
subregion were derived from the literature, unpublished data and expert opinion. The
majority of the communities were ranked S5 or SU. Community types included
representatives from all classes except Nonvascular. They are presented below by major
physiognomic level.

Dwarf Shrubland

Evergreen
Broad-leaved

Evergreen dwarf-shrubland
ARCTOSTAPHYLOS UVA-URSI DWARF-SHRUBLAND ALLIANCE

Arctostaphylos uva-ursi
Common Bearberry
Preliminary Rank: S5

In the Central Parkland, this community type is described from one site in the
Dillberry Lake Provincial Park area of Alberta by Meijer and Karpuk (1999).
This community occurs on Orthic Regosolic soils where drainage is rapid,
moisture conditions are xeric, and nutrients are submesotrophic. It forms
communities on sandy, upland plains in parkland regions in areas where very
little soil formation is evident and forbs comprise a higher cover than grass.
Common associates for this Parkland community include Juniperus
horizontalis, Heterotheca villosa, Solidago missouriensis, Artemisia frigida,
Artemisia campestris, Calamovilfa longifolia and Agropyron dasystachyum.
Because this type is only described from one site, an assessment of variability
between occurrences in the Central Parkland is not available.

Remphrey et al. (1983) note that the occurrence of A. uva-ursi is common on
sand dune areas of sub-boreal regions of Canada. In the southern boreal
forests of Saskatchewan and Manitoba, bearberry is characteristic of dry and
very dry forests (Moss 1955, Beckingham et al. 1996). This species is

Geowest Environmental Consultants 5



Plant Communities of Alberta’s Central Parkland

common in Alberta particularly in the foothills and mountain regions and,
when present, often forms extensive, low-growing patches (Moss 1983) which
can be considered bearberry communities. However, the status of this species
as a community and not an associated understory species in many cases is not
clear. More work is needed to clarify its distribution as a community type
within the Central Parkland.

Elsewhere, Bearberry is a dominant understory species that grows best in high
light situations where it forms a compact and intricate mat (Natureserve
2001). Bearberry forms low-growing communities in open pine forests under
Pinus banksiana and Pinus contorta in boreal regions (Moss 1955,
Beckingham and Archibald 1996) where it is often an extensive understory
associate of conifer forest communities (but is otherwise very similar to the
Central Parkland 4. uva-ursi type). Douglas and Bliss (1977) describe an
alpine A. uva-ursi dwarf-shrubland community in the western and eastern
Cascade Mountains of Washington State as occurring in coniferous forest and
alpine meadows (ranked S3 by The Nature Conservancy). This is an alpine
community type that does not occur on a sand substrate, characteristics that
differentiate this community from Alberta Central Parkland types.

(Dwarf shrubland)
(Evergreen)
Scale-leaved

Xeric evergreen dwarf-shrubland
JUNIPERUS HORIZONTALIS DWARF-SHRUBLAND ALLIANCE

Juniperus horizontalis
Creeping Juniper
Preliminary Rank: SU

In the Central Parkland, this community has been described from 11 sites in
the Dillberry Lake Provincial Park area of Alberta by Meijer and Karpuk
(1999). In this subregion it occurs on steep, north-east and south-facing
slopes, on well drained, glaciofluvial or eolian sites with Orthic Dark Brown
or Orthic Regosolic soils with xeric moisture regimes and submesotrophic
nutrient conditions. A sparse association of forbs and grasses can include
Heterotheca villosa, Thermopsis rhombifolia, Comandra umbellata, Stipa
curtiseta (and comata) and Agropyron trachycaulum. Under steep, dry, and
nutrient poor conditions this community grows low and mat-like as it
stabilizes exposed mineral soils. An assessment of variability between
occurrences for this community in the Central Parkland is not available in the
literature.

Juniperus horizontalis is documented from sandy and rocky areas in the
foothills and mountains of Alberta (Moss 1983, Johnson et al. 1995) but its

Geowest Environmental Consultants 6



Plant Communities of Alberta’s Central Parkland

occurrence as a community type in these areas is not clear. Associated
species, or lack thereof, differentiate this community from the Juniperus
horizontalis - Selaginella densa - Calamovilfa longifolia described by Pearson
Timberline Consultants (1993). Creeping juniper is an indictor in a number of
grassland or drier coniferous forest habitat types of the northern Great Plains
where it occurs most commonly as a co-dominant (Johnston 1987), but is not
documented as a community type. Juniperus horizontalis is described as a
dominant or an associate of several plant communities in the Central Parkland,
but more work is needed to determine its abundance as a community type in
this subregion.

Juniperus horizontalis - Selaginella densa - Calamovilfa longifolia
Creeping juniper — Prairie selaginella — Sand grass
Preliminary Rank: S4

In the Central Parkland this community type is described from one area in the
Wainwright Dunes Ecological Reserve (Pearson Timberline Consultants
1993). This community inhabits dry outwash plains, dune complexes, and
kame moraines on grassland areas in the Central Parkland (Pearson
Timberline Consultants 1993). It is associated with variable aspect and slope,
on rapidly drained areas with xeric to subxeric moisture regimes, and Orthic
Regosolic soils. Other shrubs present at lower levels can be Rosa spp. and
Prunus virginiana. Artemisia frigida and Festuca hallii can also be present.
This community is area-restricted in the Central Parkland to unbroken, sandy
areas but it is not considered rare (A.H. Weerstra pers comm.). An assessment
of variability between occurrences for this community in the Central Parkland
is not available in the literature.

A similar community type, Juniperus horizontalis / Koeleria macrantha -
Artemisia frigida — Selaginella densa, with similar dominants, similar
associated species and the same site conditions is described by Thorpe and
Goodwin (1993) from the Manito Sand Hills in Saskatchewan. Festuca hallii
is a common associate of this community type. The main difference of this
community to the one described above is the presence of Koeleria macrantha
as a dominant. There is no available assessment of the constancy of this
species as a dominant for this community type, a characteristic that could
differentiate these as different types. The distribution of this Saskatchewan
type is not clear.

Forest/Woodland

Deciduous
Broad-leaved

Intermittently flooded cold-deciduous forest/woodland
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ALUNUS TENUIFOLIA FOREST/WOODLAND ALLIANCE

Alnus tenuifolia - Salix discolor / Lonicera involucrata - Cornus stolonifera - Ribes
hudsonianum / Plagiomnium cuspidatum

River alder — Pussy willow / Bracted honeysuckle — Red osier dogwood — Wild black
currant / Woodsy mnium

Preliminary Rank: S5

Griffiths ef al. (1997) describe this community from one area in the northern
Central Parkland of Alberta. It is described as an alder swamp dominated by
river alder of tree size, under very wet, intermittently flooded conditions,
especially on bog margins and along stream channels (Griffiths ez al. 1997).
Nutrient conditions and soil types for this community are not discussed in the
literature. Common associates include Salix discolor (also of tree size),
Lonicera involucrata, Cornus stolonifera, Ribes hudsonianum, Caltha
palustris, Viola palustris and Calamagrostis canadensis. Moss coverage
(Plagiomnium cuspidatum) is extensive. An assessment of variability between
occurrences for this community in the Central Parkland is not available in the
literature.

Beckingham and Archibald (1996) describe a similar community from the
Boreal Region of Alberta as occurring in lower slope, moist areas (the d1.2
horsetail Pb-Bw community type). However, it includes Populus balsamifera
as a co-dominant species, lacks Lonicera involucrata and the moss component
is primarily Brachythecium spp. We have observed this community in riparian
areas of the northern Central Parkland and the Boreal Region of Alberta. We
do not consider it rare, even though a formal assessment of its provincial
abundance is not available.

Cold-deciduous forest/woodland

ACER NEGUNDO FOREST/WOODLAND ALLIANCE

Acer negundo / Prunus virginiana
Manitoba Maple / Choke cherry Forest
Preliminary Rank: S1S2

This community is not formally described in the literature for the Central
Parkland of Alberta. However, it is known to occur in coulees and on
protected slopes, primarily in the Grassland Natural Region, and extending
into the Central Parkland Subregion (Allen 2001). A tall shrub layer of
Prunus virginiana is characteristic of undisturbed stands, but can be replaced
by a low shrub layer of Symphoricarpos occidentalis with disturbance such as
cattle grazing. Soil type, nutrient conditions and moisture conditions are not
described for this community. Associated species of undisturbed stands can
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include Carex sprengelii and Glyceria striata, which are replaced by weedy
species under disturbance. Because this type has not been formally described,
an assessment of variability between occurrences in the Central Parkland is
not available.

This community is included in the ANHIC plant community tracking list
(Allen 2001). Manitoba Maple is widely planted but uncommon as a native
community in Alberta. It is possibly native along streams in south-eastern
Alberta (Moss 1983), but restricted to river floodplains in this area. More
work is needed to document the locations and extent of this community in the
province.

Wallis (1977) describes a riparian Manitoba Maple community in the Dry
Mixedgrass Natural Subregion of Alberta known particularly from the South
Saskatchewan and Red Deer River valleys. Manitoba Maple is a component
of various deciduous forest plant communities in the Great Plains of North
America (Hansen and Hoffman 1988), and in Arizona and New Mexico
Manitoba Maple is the overstory dominant in several high elevation riparian
forests. This species is widespread in riparian and palustrine communities
throughout most of the contiguous United States (Little 1979). Natureserve
(2001) provides information only on a riparian floodplain Acer negundo /
Prunus virginiana community in the western Great Plains of the United
States. This community has similar associated species in addition to Prunus
virginiana (Rhus trilobata, Symphoricarpos occidentalis, Ribes aureum) but
would differ from Central Parkland types in substrate and topographic
position (floodplain versus coulee bottoms). Throughout much of the range of
Acer negundo there are no described Manitoba Maple communities.

BETULA NEOALASKANA — POPULUS BALSAMIFERA FOREST/WOODLAND
ALLIANCE

Betula neoalaskana - Populus balsamifera / Cornus stolonifera / Calamagrostis
canadensis

Alaskan Birch — Balsam Poplar / Red osier dogwood / Marsh reed grass
Preliminary Rank: SU

In the Central Parkland, Griffiths and Griffiths (1987a) describe this
community from one site near the Sylvan Lake area of Alberta. This
community occurs on lower ground where the Populus tremuloides
community gives way to a moister forest and Betula neoalaskana and Populus
balsamifera become dominant (Griffiths and Griffiths 1987a). Soils,
hydrological conditions and nutrient regimes are not discussed. The
understory of this forest type is heterogeneous. Common associates include
Cornus stolonifera, Rubus idaeus, Ribes oxyacanthoides, Calamagrostis
canadensis, Heracleum lanatum and Aralia nudicaulis. Variation in the
understory can occur along streams and seepage channels where Alnus
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tenuifolia, Caltha palustris, and Carex bebbii, among others can also occur.
Because this type is only described from one site, a quantitative assessment of
variability between occurrences is not available. Little is documented on
Alaskan Birch communities in Alberta, so the distribution and preliminary
rank of this community is unknown.

According to Griffiths and Griffiths (1987a), this community is comparable to
the "balsam poplar consociation" described by Moss (1932) who did not
discriminate based the presence of Betula. It is also similar to the Betulo-
Populetum balsamiferae association described from similar, mesic site
conditions by Looman (1987b). However, Looman’s (1987b) association
includes trace amounts of Rhus radicans and Bromus ciliatus. He formed
alliances based on the presence of Betula, but makes no reference to
association abundance.

POPULUS BALSAMIFERA FOREST/WOODLAND ALLIANCE

Populus balsamifera / Salix discolor - (Betula occidentalis)
Balsam Poplar / Pussy willow — (Water birch)
Preliminary Rank: SU

In the Central Parkland, Meijer and Karpuk (1999) describe this community
type from two sites in the Dillberry Lake Provincial Park area. This “balsam
woodland” community occurs on lacustrine deposits adjacent to wetlands
(lake perimeters) on wet and nutrient rich substrates with a continuous
moisture source (Meijer and Karpuk 1999). Soils for this community range
from Rego Gleysols to Orthic and Gleyed Regosols. Common associates
include Hordeum jubatum, Salix spp., Juncus balticus, Equisetum spp. and
Betula occidentalis. An assessment of variability between occurrences for this
community in the Central Parkland is not available from the literature. The
distribution and abundance of this community is not clear, and more work is
needed to determine its abundance in the province.

This association is similar to the “Populo-Betuletum occidentalis” association
as described by Looman (1987a). Similar associates are described for this
type but can also include Populus angustifolia at low levels. Looman (1987a)
suggests that stands of this association seem to be restricted to southern
Alberta, where they occur on sandy soils along rivers, and in some low-lying
sand dune areas.

Populus balsamifera / Salix petiolaris
Balsam poplar / Basket willow
Preliminary Rank: S5

In the Central Parkland, Griffiths e al. (1996) describe this community from
seven sites on higher ground near Lister Lake, Alberta. These stands are
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dominated by balsam poplar of approximately 75 years of age, with a shrub
layer of Salix petiolaris persisting from an earlier stage of succession. It
occupies areas where the water table is at a depth of roughly 1.5 m and soils
are Gleyed Eutric Brunisols. This community can contain significant
coverages of Juncus balticus. Griffiths et al. (1996) interpreted this
community type as transitional between upland poplar forest and willow
shrubbery. Although this type is described from more than one site in the
Lister Lake area, an assessment of variability between occurrences is not
available. The distribution of this community within the Central Parkland is
not well documented, however, this community is considered a common type
around lakes and sloughs in the Boreal Forest, Foothills and Parkland Regions
of Alberta (G. Griffiths pers comm.).

There are a number of Populus balsamifera — Salix communities described in
Beckingham and Archibald (1996) and Beckingham et al. (1996a) but willows
are not identified to species making comparisons to these community types
tenuous.

Populus balsamifera / Viburnum opulus - Cornus stolonifera / Aralia nudicaulis
Balsam poplar / High-bush cranberry / Red osier dogwood / Wild sarsaparilla
Preliminary Rank: SU

In the Central Parkland, Fehr (1984) describes this community from two sites
in the Wainwright and Ribstone areas of Alberta. This community has a
consistently well developed Populus balsamifera layer. Humus layers are
also well developed and soils are Dark Brown or Black Chernozems, which
usually show some signs of gleying because of a fluctuating water table (Fehr
1984). Shrub cover is roughly 60% and can include Cornus stolonifera,
Populus tremuloides, Rosa acicularis and Symphoricarpos occidentalis.
Herb-dwarf shrub coverage averages 70% and consists of mesophilic or
hydrophilic, shade-tolerant species such as Aralia nudicaulis, Thalictrum
venulosum, Rubus pubescens and Aster ciliolatus. Balsam Poplar stands are
usually located in more mesic locations than Aspen stands, and are commonly
located at the bottom of slopes or in depressions surrounding the more
hydrophilic willow communities in areas that are moderately well drained
(Fehr 1984). An assessment of variability between occurrences for this
community is not available from the literature.

Viburnum opulus is not common in Alberta (Moss 1983) and this community
type is not well documented in the literature, so more work is required to
determine the distribution and abundance of this type.

POPULUS TREMULIODES FOREST/WOODLAND ALLIANCE

Populus tremuloides / (sparse understory)
Trembling aspen Forest
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Preliminary Rank: S5

In the Central Parkland, this community is described from one site near the
Rumsey Ecological Reserve (Fehr 1982) and from one site near Rumsey,
Alberta (Wroe 1971). Looman (1987a) also reports this association from the
Grassland and Parkland regions of Alberta, but does not discuss occurrence
frequency. Little or no understory growth is typical of these young aspen
stands (< 30 years old) where grassland understory species are shaded out,
plant debris accumulates, and the understory becomes sparse and species-poor
(Looman 1987a). This community can be found in depressions and on
gradually-moderate to steep slopes of northerly, sometimes southerly facing
aspects (Fehr 1982). It occurs on sites that are submesic to subhydric with
moderately to well drained Black Chernozems and Humic Gleysols. Shrub
species can be present but are represented by only a few individuals (e.g.
Symphoricarpos occidentalis, Rosa acicularis, Prunus virginiana, and
Amelanchier alnifolia) (Looman 1987a). This is considered a stable, slow-
changing community (Fehr 1982) forming incomplete rings around willow-
edged sloughs (Wroe 1971) and ranging in size from 0.02-0.05 ha (Looman
1987a, Wroe 1971). This community is differentiated from other aspen
communities by its lack of a significant understory component.

Aspen is found province-wide (Moss 1983) and occurrences with a sparse
understory are reported from the Central Parkland and Dry Mixedwood
Subregions of Alberta (Looman 1987a). Similar stands further north in
Alberta tend to have minor Picea spp. components of < 2%, and considerably
higher herb diversity (Beckingham and Archibald 1996).

Populus tremuloides / Corylus cornuta / Low Shrubs and Herbs
Trembling aspen / Beaked Hazelnut / Low Shrubs and Herbs
Preliminary Rank: S5

This community is described as common from several locations in the Central
Parkland (Bork 1993, Coupland 1950, Griffiths and Griffiths 1987b, Griffiths
et al. 1997, Looman 1987a, Moss 1932, Polster and Watson 1979, Timoney
and Robinson 1998). It is found on upland, steep riparian, and ravine areas
and on mesic, well drained sites with Orthic Gray Luvisolic soils (Timoney
and Robinson 1998). It is typically found on north or south-facing slopes and
is dominated by a mature aspen canopy with a shrub layer consisting primarily
of Corylus cornuta at varying heights depending on ungulate browsing
pressure (Bork 1993). Given the dense overstory cover, the herb layer tends
to be sparse. Associated shrubs and herbs include Rosa acicularis,
Amelanchier alnifolia, Viburnum edule, Rubus idaeus, Rubus pubescens,
Cornus stolonifera, Symphoricarpos albus, Aralia nudicaulis, Cornus
canadensis, Pyrola asarifolia and Galium triflorum. An assessment of
variability between occurrences for this community is not available from the
literature.
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In the Central Parkland, Griffiths ef al. (1997) describe this type as a Populus
tremuloides / Corylus cornuta community forming the dominant upland
vegetation blanketing most of the higher ground throughout the Blackfoot
Recreation Area 26 km east of Edmonton. Timoney and Robinson (1998)
describe the same community from this area. Bork (1993) describes a
Populus tremuloides / Corylus cornuta / Aster conspicuous - Disporum
trachycarpum - Epilobium angustifolium community and a Populus
tremuloides / Corylus cornuta / Oryzopsis asperifolia community from two
areas on north facing slopes in Elk Island National Park. From one area on
the western edge of the Central Parkland, Griffiths and Griffiths (1987b)
describe a Populus tremuloides / Rosa acicularis - Corylus cornuta
community. These communities all occur with similar topographic positions
and substrate. Canopy and shrub layers are very similar and only show slight
variations in herb dominance. They are therefore all considered as the same
community in this report. These aspen forests are considered common
throughout the Boreal and Parkland Regions of Alberta (Coupland 1950,
Griffiths ef al. 1997, Moss 1932) and Looman (1987a) suggests this
association can be found from northern Alberta to Montana and Manitoba.

This community is similar to the Corylus - Rosa type of Polster and Watson
(1979) and the Populus tremuloides / Corylus cornuta / Aralia nudicaulis type
of Hardy and Associates (1986), both also from Elk Island National Park.
Bork (1993) suggests this community is similar to (unspecified) mature aspen
forests found in the Central and Dry Mixedwood Subregions of Alberta.
Similarities can also be noted in the “low-bush cranberry Aw” (community
d1.3) described by Beckingham and Archibald (1996) from the Boreal Region
of Alberta. Moss (1932) called these community types the "aspen
consociation", and Looman (1987a) called them the “Alliance Populion
tremuloides in the association Corylo-Populetum (forests dominated with
aspen having Corylus prominent in the shrub layer).”

Populus tremuloides / Prunus virginiana — (Shrub) / Low Herb
Trembling aspen / Choke cherry (shrub) / Low herb
Preliminary Rank: S5

Variations of this community are described from several locations in the
Central Parkland by Fehr (1984), Meijer and Karpuk (1999) and Pearson
Timberline (1993). Populus tremuloides cover averages 41%, and average tree
height is 6m (Fehr 1984). Cover of the low shrub layer averages 43%,
average cover of the herb-dwarf shrub layer is 58% (Fehr 1984) and bryoid
cover is generally low. This community is found on upland eolian and
glaciofluvial parent materials on exposed upper slopes where there is no
moisture accumulation (Meijer and Karpuk 1999). It is found on dry, sandy
outwash plains, dune complexes, interdune depressions, and kame moraines
(Pearson Timberline 1993) on the upper portion of dry, north-facing dune
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slopes where moisture conditions are subxeric (Fehr 1984). Soils within this
community are poorly developed and can be Ortho Regosols, Rego Dark
Brown or Ortho Dark Brown Chernozems (Meijer and Karpuk 1999).
Drainage is rapid, and nutrient conditions tend to be submesotrophic. Slope
can range from 0-70% (Pearson Timberline 1993). Other common species can
include Populus tremuloides, Amelanchier alnifolia, Symphoricarpos spp.,
Rosa spp., Juniperus horizontalis, Apocynum androsaemifolium, Agropyron
spp., Thalictrum venulosum, Campanula rotundifolia, Lathyrus ochroleucus,
Schizachne purpurascens, Carex foenea, Thermopsis rhombifolia, Galium
boreale and Smilacina stellata (Fehr 1984, Meijer and Karpuk 1999, Pearson
Timberline 1993). The herb-dwarf shrub layer may contain Symphoricarpos
occidentalis instead of S. albus (Fehr 1984, H. Loonen pers comm.).

Miejer and Karpuk (1999) describe a Populus tremuloides / Populus
tremuloides - Prunus virginiana - Amelanchier alnifolia / Juniperus
horizontalis - Arctostaphylos uva-ursi community from three areas in
Dillberry Lake Provincial Park. Pearson Timberline (1993) describe a
Populus tremuloides / Prunus virginiana - Amelanchier alnifolia - Rosa
acicularis / Gallium boreale forest type (sometimes lacking one of the shrub
components; H. Loonen, pers comm.) from one area in the Wainwright Dunes
Ecological Reserve. Fehr (1984) describes a Populus tremuloides / Prunus
virginiana - Rosa acicularis community type with a less-developed low shrub
layer (10-40% cover), and a common (H. Loonen, pers comm.) but poorly
described Populus tremuloides / Rosa acicularis - Prunus virginiana / Carex
siccata community type from the Wainwright area of Alberta. Fehr (1984)
also describes a Populus tremuloides / Prunus virginiana / Corylus cornuta -
Rosa acicularis / Symphoricarpos albus community type from near
Wainwright. And finally, Meijer and Karpuk (1999) describe a Populus
tremuloides / Amelanchier alnifolia - Prunus virginiana / Symphoricarpos
occidentalis community as the "buckbrush associated tall shrub community”
noted as common in Dillberry Lake Provincial Park. These communities all
have consistent dominants, similar associated species and identical site
conditions and are as such all considered the same community type in this
report.

Beckingham and Archibald (1996) describe a “low-bush cranberry Aw”
community type from the Boreal Region of Alberta with a high component of
saskatoon and prickly rose. It has similar dominants to the communities
described above, but has moister site conditions and non-sandy substrate.
Thorpe and Goodwin (1993) describe a Populus tremuloides / Prunus
virginiana — Amelanchier / Gallium boreale community with similar
associates and site conditions from the Manito Sand Hills in Saskatchewan.

Populus tremuloides / Prunus virginiana / Solidago canadensis
Trembling aspen / Choke cherry / Canada goldenrod
Preliminary Rank: S5

Geowest Environmental Consultants 14



Plant Communities of Alberta’s Central Parkland

This community is described in the Central Parkland from one site near Elk
Island National Park (Bork 1993). This community consists of young aspen
forests with less developed canopies resulting in a tall forb layer of Solidago
canadensis, Aster conspicuous and Lathyrus venosus. Prunus virginiana is a
key indicator species for this community type. It can be found in lightly
browsed areas with variable topography (mainly crests and south-facing
slopes) and variable soil conditions (Bork 1993). Further detail on site
conditions is not available. The authors have observed this community type in
the Lower Foothills, Central and Dry Mixedwood Natural Subregions of
Alberta and, although not considered rare, a formal assessment of provincial
abundance is not available.

Beckingham et al. (1996a) describe a similar community type (“hairy wild rye
Aw” ¢3.3) with variation in shrub composition (Rosa acicularis and
Amelanchier alnifolia present) and herb composition (4ster conspicuous and
Lathyrus spp. absent) from west-central Alberta. Species composition is
similar to the Populus tremuloides / Prunus virginiana — (Shrub) / Low Herb
community but site conditions are quite different; soils are not sandy and sites
are not well drained which would classify this type as separate based on
substrate and hydrological regime (see Grossman et al. 1998).

Populus tremuloides / Rosa acicularis - Rubus idaeus
Trembling aspen / Prickly rose — Wild red raspberry
Preliminary Rank: S5

In the Central Parkland, Meijer and Karpuk (1999) describe this community
from two sites in Dillberry Lake Provincial Park. It occurs on north or south-
west facing slopes, on Orthic Dark Brown Chernozemic soils in areas with
rapid drainage, submesic to xeric moisture regimes, and submesotrophic
nutrient conditions (Meijer and Karpuk 1999). Associated shrubs are a minor
part of this community but if present can include Salix bebbiana, Rosa
woodsii and Symphoricarpos occidentalis. Lathyrus ochroleucus, Disporum
trachycarpum and Poa spp can also be present. The authors have encountered
this community in the Dry and Central Mixedwood subregions of Alberta.
Although not considered rare, a formal assessment of provincial abundance is
not available. An assessment of variability between occurrences for this
community in the Central Parkland is also not available from the literature.

Beckingham and Archibald (1996) describe two similar communities with
common canopy and understory dominants from the Boreal Forest Region of
Alberta. However, in both cases there is a conifer tree component (either
white spruce or lodgepole pine) and variation in the abundance of Rosa
acicularis and Rubus idaeus (sometimes not present together).
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Populus tremuloides / Symphoricarpos occidentalis / Herbs
Trembling aspen / Buckbrush / Herbs
Preliminary Rank: S5

In the Central Parkland, this community is described from three sites; two
near Dry Island Buffalo Jump Provincial Park (Smith and Kondla 1972, Wroe
1971) and one site near Kinsella, Alberta (Hilton 1970). Wroe (1971)
measured tree cover at approximately 90% and a shrub cover of S.
occidentalis averaging 69%. Smith and Kondla (1972) describe the herb layer
as well-developed. It is located on north-facing slopes around depressional
areas (Wroe 1971) on "knob and kettle" topography where the water table is
relatively high (Smith and Kondla 1972). Soils are Carbonated Regosol
Humic Gleysols (near depressions), and Black Chernozems (mature stands)
(Wroe 1971). Associated species include Rosa woodsii, Amelanchier
alnifolia, Aster spp., Actaea rubra, Aralia nudicaulis, Maianthemum
canadense, Smilacina stellata, Galium boreale, Calamagrostis inexpansa,
Vicia americana, Fragaria virginiana, Epilobium angustifolium, Lathyrus
spp., Carex praticola, Viola canadensis and Carex lasiocarpa. An assessment
of variability between occurrences for this community is not available from
the literature.

Wroe (1971) describes this community as a Populus tremuloides /
Symphoricarpos occidentalis stand from one site near Dry Island Buffalo
Jump. Similarly, Smith and Kondla (1972) describe a Populus tremuloides /
Symphoricarpos occidentalis / Galium boreale community from one site near
the same area having similar site conditions and associated species. Lastly, a
Populus tremuloides / Symphoricarpos occidentalis / Rubus pubescens
community is briefly described as the "Large Poplar" forest community by
Hilton (1970) from near Kinsella, Alberta with identical site conditions and
associated species. As such, these are all considered the same community
type in this report. This community appears similar to the Poplar Association
described by Moss (1932) in central Alberta. We have also observed these
forest types in the Central and Dry Mixedwood Natural Subregions of Alberta.
Although we do not consider them rare, there is no reliable assessment of their
overall abundance.

Populus tremuloides / Viola adunca - Orthilia secunda
Trembling aspen / Early blue violet — One-sided wintergreen
Preliminary Rank: SU

In the Central Parkland, this community is described by Anderson (1972)
from one site near Kinsella, Alberta. He called it the “large poplar
community”, where the average age of aspen trees is roughly 30 years with a
herb community dominated by shade tolerant species. Soil, moisture and
nutrient conditions are not discussed and the community description is brief.
This community occurs at a lower elevation than the poorly described “small
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poplar community” mentioned by Hilton (1970) which contains Populus
tremuloides but has an understory (structure and dominance not clear) of
Symphoricarpos occidentalis, Rosa woodsii, Rosa acicularis and Rubus
strigosus. There are no other records of this community type in the literature,
and no mention of community abundance. Because this type is only described
from one site, an assessment of variability between occurrences in the Central
Parkland is not available.

POPULUS TREMULOIDES — POPULUS BALSAMIFERA FOREST/WOODLAND
ALLIANCE

Populus tremuloides - Populus balsamifera - Betula papyrifera / Symphoricarpos
occidentalis

Trembling aspen — Balsam Poplar — Paper birch / Buckbrush

Preliminary Rank: SU

This community is described briefly by Smith and Kondla (1972) from one
site near Dry Island Buffalo Jump. The dominant species are mentioned but
there is no structural description of the strata within this community type. It is
frequent along streams and riverbanks where the substrate is usually sand with
little or no soil development. Moisture, nutrient and other site conditions are
not discussed. Understory shrubs appear to be poorly developed but can also
include Amelanchier alnifolia, Prunus spp. and Lonicera involucrata at trace
amounts. Because this type is only described from one site, an assessment of
variability between occurrences in the Central Parkland is not available. We
have observed communities with similar species composition but different site
conditions in the northern Central Parkland, Dry Mixedwood and Central
Mixedwood subregions of Alberta, but more work is needed to determine the
provincial abundance of this community occurring on a sandy substrate.

Populus tremuloides - Populus balsamifera / Amelanchier alnifolia
Trembling aspen — Balsam Poplar / Saskatoon
Preliminary Rank: S5

In the Central Parkland, this community is described from one site near
Sylvan Lake, Alberta by Griffiths and Griffiths (1987a). This community is
an upland forest with dense shrubs, and a highly diverse herb layer without
dominants. Moisture, nutrient and other site conditions are not discussed.
Associated shrubs include Viburnum edule and Prunus virginiana. The most
prominent herbs include Maianthemum canadense, Viola canadensis and
Aralia nudicaulis. Because this type is only described from one site, an
assessment of variability between occurrences in the Central Parkland is not
available.

This association can be found along the southern fringes of the boreal forest
(Beckingham and Archibald 1996), and occurs in many parks and natural
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areas in the Edmonton region (Griffiths and Griffiths 1987a). Though not
considered rare, the provincial abundance of this community type requires
clarification.

Populus tremuloides - Populus balsamifera / Cornus stolonifera - Rosa acicularis -
Viburnum edule / Aralia nudicaulis

Trembling aspen — Balsam poplar / Red osier dogwood — Prickly rose — Lowbush
cranberry / Wild sarsaparilla

Preliminary Rank: S5

In the Central Parkland, Pearson Timberline (1993) describes this community
from one location in the Wainwright Dunes Ecological Reserve. This forest
type is found in wet, eolian depressions with Gleyed, Dark Brown and Dark
Grey Chernozemic soils. It occurs in hygric to subhygric areas with imperfect
drainage, variable aspect, and slopes ranging from 0-5%. Associated species
besides dominants are not discussed. It is can also be found around lakes and
wet areas in the northern Central Parkland, Dry Mixedwood and Central
Mixedwood Subregions of Alberta (personal observation). Beckingham and
Archibald (1996) describe a similar community (the horsetail Pb-Aw f1.1)
which only differs in that it contains components of Salix spp, Alnus spp. and
Equisetum spp. all at covers of <10%. Because this type is only described
from one site, an assessment of variability between occurrences is not
available.

(Forest/Woodland)
Evergreen
Needle-leaved

Saturated evergreen forest/woodland
PICEA GLAUCA SATURATED FOREST/WOODLAND ALLIANCE

Picea glauca / Cornus stolonifera / Climacium dendroides
White spruce / Red osier dogwood / Common tree moss
Preliminary Rank: S5

Griffiths et al. (1997) describe this community from one site in the Blackfoot
Recreation Area of Alberta. It can be found on lower slope positions in
depressional sites. Site conditions and associated species are not discussed.
This community is classified as a white spruce swamp by Griffiths et al.
(1997) and can contain Moneses uniflora considered locally rare. We have
observed this forest type in the Upper Foothills, Dry Mixedwood and Central
Mixedwood Natural Subregions of Alberta and consider it a common spruce
habitat, however, a formal provincial abundance assessment of this
community type is not available. Because this type is only described from one
site, an assessment of variability between occurrences is not available.
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Similar communities are described by Beckingham and Archibald (1996)
from the Boreal Region of Alberta (the dogwood Sw e3.1 community). These
boreal communities can contain aspen and balsam poplar as minor canopy
components, and have Rosa acicularis, Viburnum edule, Linnaea borealis and
Rubus idaeus as understory associates.

PICEA MARIANA SATURATED FOREST/WOODLAND ALLIANCE

Picea mariana / Ledum groenlandicum / Low Shrubs and Moss
Black spruce / Labrador tea / Low Shrubs and Moss
Preliminary Rank: S5

This community is considered a common black spruce bog and is described
from two sites in the Central Parkland (Griffiths and Griffiths 1987b, Griffiths
et al. 1997). This type typically consists of an open spruce canopy with
Ledum groenlandicum less than 50cm in height on an extensively moss-
covered substrate. It can be found in wetlands or perched depressions on
higher ground. Site conditions are not discussed for these parkland
communities but are commonly subhydric to hydric. The shrub layer is
dominated by Ledum groenlandicum but can also include Vaccinium vitis-
idaea. Herb coverage is often sparse but can include Rubus chamaemorus.
Moss and lichen cover is extensive and includes Pleurozium schreberi,
Cladina rangiferina, Hylocomium splendens, Ptilium crista-castrensis and
Sphagnum spp.

Two occurrences of this community type are described from the Central
Parkland with identical site conditions and associated species. Griffiths and
Griffiths (1987b) describe a Picea mariana / Ledum groenlandicum -
Vaccinium vitis-idaea black spruce bog community from the Bilby Natural
Area near Onoway, Alberta. Griffiths et al. (1997) describe a Picea mariana /
Ledum groenlandicum / Pleurozium schreberi community from the Blackfoot
Recreation Area. Given the similarities in topographic position and associated
species, these are considered the same community type in this report. An
assessment of species variability or constancy between occurrences for this
community in the Central Parkland is not available from the literature.

This forest community can be considered common in the northern Central
Parkland (Griffiths and Griffiths 1987b, Griffiths et al. 1997), and is described
in the boreal regions of Saskatchewan (Acton et al. 1998) and the conifer
forests of Michigan (Marshner 1974). This forest type can be observed
throughout the Boreal and Foothills Regions of Alberta (e.g. the “treed bog”
communities of Beckingham and Archibald 1996 and Beckingham ef al.
1996).
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PINUS BANKSIANA FOREST/WOODLAND ALLIANCE

Pinus banksiana / Arctostaphylos uva-ursi
Jack pine / Bearberry
Preliminary Rank: S5

This typical jack pine community is described from one location in the
northern Central Parkland by Griffiths and Griffiths (1987b). Topographic
and site conditions are not discussed but this community typically occurs on
upland, sandy areas with rapid drainage. Associated species for this Central
Parkland type include Vaccinium myrtilloides, Aster laevis, Oxytropis deflexa
and Solidago spathulata. Although not formally assessed for abundance, this
community is not considered rare and can be observed frequently from the
north Central Parkland well into the Dry and Central Mixedwood Regions of
Alberta.

Beckingham and Archibald (1996) describe several Pinus banksiana /
Arctostaphylos uva-ursi (“bearberry Pj””) communities from the Boreal
Region of Alberta with similar associates consisting of Vaccinium
myrtilloides (and vitis-idaea), Linnaea borealis and Picea mariana. They also
describe some jack pine stands in this region with minor Picea glauca canopy
components.

(Forest/Woodland)
Mixed Evergreen-deciduous
Broad-leaved

Mixed-evergreen-deciduous cold-deciduous forest/woodland

PICEA GLAUCA MIXED-EVERGREEN DECIDUOUS FOREST/WOODLAND
ALLIANCE

Picea glauca - Populus tremuloides - Populus balsamifera / (shrubs and herbs)
White spruce — Trembling aspen — Balsam poplar
Preliminary Rank: S5

In the Central Parkland, this community is described from one site in Dry
Island Buffalo Jump Provincial Park (Smith and Kondla 1972). A detailed
description of community structure is not provided, but this type can be found
on hillsides and along river valleys. Site conditions and understory
composition are not described but the community is included in this report
because of the spruce-dominated mixed-deciduous canopy. Total canopy
coverage is roughly 12% aspen, 12% balsam poplar and 25% white spruce.
This is a well drained, spruce-dominated community; two factors that
differentiate it from others within this formation subgroup. This community
represents a successional stage towards pure white spruce communities in the
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Parkland and Boreal Regions of Alberta. Forests with this cover type are not
uncommon in Alberta, but clarification of understory species for this cover
type in the Central Parkland is required.

Beckingham and Archibald (1996) describe three similar community types
from the Boreal Region of Alberta (the dogwood Sw type 3.4, the dogwood
Pb-Sw type €2.3 and the horsetail Pb-Sw type {2.1). These three communities
have are spruce-dominated with aspen and balsam poplar canopy components
at near equal proportions to the community described above. Understory
associates of these boreal types include Rosa acicularis, Linnaea borealis,
Viburnum edule and Aralia nudicaulis, but it is unclear whether these are
included in the Parkland type. Similar spruce-dominated communities, as
described by Beckingham et al. (1996), can be found in the Foothills Region
of Alberta (the low-bush cranberry Sw type e4.2 and the horsetail Pb Sw type
i2.1) but tend to have a Betula papyrifera or an Abies spp. canopy component
at trace amounts.

POPULUS TREMULOIDES MIXED-EVERGREEN DECIDUOUS FOREST/WOODLAND
ALLIANCE

Populus tremuloides - Populus balsamifera - Picea glauca / Rubus idaeus
Trembling Aspen — Balsam Poplar — White spruce / Wild red raspberry
Preliminary Rank: S5

In the Central Parkland, this community is described from five sites in the
Blackfoot Provincial Recreation Area by Timoney and Robinson (1987).
Canopy height of this type ranges from 21-28 m in height and tend to have
high structural and species diversity, but an assessment of species variability
between sites is not provided. This mature and old-growth forest occurs on
well to imperfectly drained sites with Orthic Gray Luvisols, or Humic and
Luvic Gleysolic soils where conditions are mesic-sub-hygric to hygric.
Cornus stolonifera is a common understory associate. This community is
differentiated from the Picea glauca - Populus tremuloides - Populus
balsamifera / (shrubs and herbs) described above by its lower spruce canopy
component and significantly moister site conditions. A formal assessment of
abundance for this community is not available, but we have observed this
community in the Boreal and Foothills Regions of Alberta and do not consider
it rare.

This association is similar to the “aspen-balsam poplar / rose-raspberry / pink
wintergreen”, and “aspen / red-osier dogwood” associations of northern
Alberta described by Beckingham (1993). Beckingham and Archibald (1996)
describe a similar community type (the dogwood Pb-Aw types el.1, el.2 and
el.3) from the Boreal Region of Alberta. Shrub associates of this boreal
community can include Rosa acicularis, Cornus stolonifera and Viburnum
edule.
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Populus tremuloides (Picea glauca) / Aralia nudicaulis / Cornus canadensis
Trembling aspen (White spruce) / Wild sarsaparilla / Bunchberry
Preliminary Rank: S5

In the Central Parkland, this community is described from two sites, both from
the Blackfoot Recreation Area (Timoney and Robinson 1998, Griffiths et al.
1997). Canopy cover can vary from aspen-dominated to a mix of aspen and
white spruce, and some stands can have a significant cover of Populus
balsamifera and Betula spp. This community occurs on mesic, well drained,
north-facing slopes, and soils are commonly Orthic Gray Luvisols. Common
understory associates can include Rubus pubescens, Rubus idaeus, Corylus
cornuta, Viburnum edule, Amelanchier alnifolia, Cornus stolonifera and
Symphoricarpos albus. The lack of Populus balsamifera as a canopy
dominant differentiates this community from the Picea glauca - Populus
tremuloides - Populus balsamifera in this formation. An assessment of
variability between occurrences for this community is not available from the
literature.

Timoney and Robinson (1998) describe this type as a Populus tremuloides
(Picea glauca) / Aralia nudicaulis / Cornus canadensis community from south
of Elk Island National Park, and Griffiths et al. (1997) describe it as a Picea
glauca - Populus tremuloides / low shrub community from the same area.
Both communities have identical site conditions and no variation in associated
species, and as such are considered the same community type in this report.

Beckingham and Archibald (1996) describe a similar community type (the
low-bush cranberry type d1.2) from the Boreal Region of Alberta, the only
difference being a Rosa acicularis understory component (<20%).

Herbaceous
Annual
Narrow-leaved

Riparian herbaceous vegetation
SENECIO CONGESTUS HERBACEOUS ALLIANCE

Senecio congestus
Marsh ragwort
Preliminary Rank: S5

In the Central Parkland, this community is described from one site on the
foreshore of Beaverhill Lake by Griffiths et al. (1996). It is described as the
Marsh Ragwort (Riparian) Zone by and can be found occupying land exposed
by receding water levels. They describe three subzones of this community; an
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(Herbaceous)
Herb

inner zone where the ragworts have died after flowering, a zone where the
ragwort is in flower, and a zone where the ragwort is colonizing mud exposed
during the current season. Soil conditions are not discussed. Associated plant
species include Rumex maritimus, Aster brachyactis, Ranunculus cymbalaria,
Chenopodium salinum and Hordeum jubatum. This community can disappear
when water levels rise and the area it occupies is flooded. The species
Senecio congestus is common in the northern Central Parkland Subregion and
Boreal Region of Alberta (Moss 1983) and occurrence as a community of this
species are not considered rare, although no formal assessments of community
abundance are available. Because this type is only described from one site, an
assessment of species variability between occurrences is not available.
Natureserve (2001) describes a Senecio congestus Temporarily Flooded
Herbaceous Alliance, but there are currently no details on any associations
within that alliance.

Thread-like leaved

Intermittently flooded brackish herbaceous vegetation

RUPPIA MARITIMA INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE

Ruppia maritima
Widgeon grass
Preliminary Rank: S2

This community is described as a saline open water community occurring
generally within the Grassland and Parkland Regions of Alberta by Wallis
(1990). It occurs on unvegetated shores, where rooted vegetation is absent,
and soil salinity is between 3 and 50 parts per million. It is restricted to saline,
seasonally or permanently flooded marshes, channels, ponds, rivers or coastal
wetlands or within inland, low-lying basins of high evaporation and low, fresh
water inputs. Because this community has very specific water and soil
chemistry requirements, its habitat is sensitive to anthropogenic influences.
This plant association has been characterized as one of three major foods for
waterfowl in the Missouri Coteau (Heidel et al. 2000, Metcalf 1931). An
assessment of variability between occurrences for this community is not
available from the literature.

Wallis (1990) mentions this community for Alberta in the Grassland-Parkland
Region of eastern Alberta where it is apparently very localized (i.e. restricted
to few water bodies). It may be very extensive in lakes where it occurs and
might be more common in Alberta than previous surveys indicate, however,
droughts may have severely impacted its habitat (C. Wallis, pers comm.).
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This community type occurs in the glaciated plains region of Alberta,
Saskatchewan, Montana and North Dakota where it is typically in “closed-
basin” watersheds, and often part of glacial outwash channels (Heidel ef al.
2000). It is briefly described from California and the Lahontan Basin in
Nevada (Natureserve 2001) but details on community persistence or
variability are not available. Little is known of its current or past distribution
other than along the California coast, where it has been much reduced in area
by drainage and cultivation.

(Herbaceous)
(Herb)
Toothed, broad leaves

Brackish herbaceous vegetation

POTENTILLA ANSERINA HERBACEOUS ALLIANCE

Potentilla anserina - Distichlis stricta
Silverweed — Salt grass
Preliminary Rank: SU

In the Central Parkland, Fehr (1984) describes this community from one area
near Wainwright, Alberta. He recorded Potentilla anserina at 30% cover and
Distichlis stricta at 15% cover. Associated species were all at covers of 5% or
less. Salt-tolerant species found as associates in this community include
Glaux maritima, Hordeum jubatum, Puccinellia nuttalliana, Salicornia rubra
and Suaeda calceoliformis. This type is found in depressions where
groundwater discharge makes the soil saline. Other site characteristics are not
discussed. Records of this community type were not found elsewhere in the
literature so a formal assessment of community variability between
occurrences and provincial abundance is not available.

(Herbaceous)
Sedges and Rushes
Spiked Sedges

Marl fen herbaceous vegetation

ELEOCHARIS QUINQUEFOLIA HERBACEOUS ALLIANCE
Eleocharis quinquefolia
Few-flowered spike rush

Preliminary Rank: S3

In the Central Parkland, this community is described from one site in the
Bilby Natural Area near Onoway by Griffiths and Griffiths (1987b). It is
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described as a Marl Fen or a bog forest associated with seepage of mineral-
rich groundwater. Soil and site conditions of this community are not
discussed, and a detailed description of the community strata and an
assessment of the variability between occurrences of this type in the Central
Parkland are not available. Marl fens are considered by naturalists to be
important for plant conservation because they tend to contain uncommon,
showy plants, such as Tofieldia glutinosa, Parnassia palustris, Senecio
pauperculus, Pedicularis groenlandica and Orchis rotundifolia.

Documentation on the frequency of this species forming communities in
Alberta is not available. The species Eleocharis quinquefolia is considered to
be potentially rare and restricted in range, and is ranked S3 for the province
(L. Allen, pers comm.). As a community in the Central Parkland, occurrences
are probably not common and, consistent with the species rank, the
community type is ranked S3 as well.

In central and northwestern North Dakota, Eleocharis quinquefolia
communities are found on slopes bordering wetlands and along river valleys
(Heidel et al. 2000). This plant association is documented from North and
South Dakota, and northeastern Montana (Heidel ef al. 2000) and is similar in
site conditions and associated species to the Central Parkland occurrence
described above. An upper-subalpine and lower alpine Eleocharis
quinquefolia wetland community is described from Colorado (Natureserve
2001). Stands are dominated by Eleocharis quinquefolia and are easily
recognized by their homogeneity (usually little more than Eleocharis
quinquefolia and Carex aquatilis), and the sparse nature of the vegetation
growth (these types are ranked G4 by The Nature Conservancy). Because of
elevation and hydrological differences (i.e. seasonally flooded), this alpine
community could not be considered the same as the Central Parkland type
discussed above.

Temperate or subpolar sedge grassland
CAREX SPP. SEDGE GRASSLAND ALLIANCE

Carex group - Calamovilfa longifolia
Carex group — Sand grass
Preliminary Rank: S5

In the Central Parkland, this community is described from 15 sites near the
Wainwright - Metiskow area of Alberta by H. Loonen (unpublished data).
The Carex group accounts for approximately 30% cover (range 12-50%) with
Calamovilfa longifolia at approximately 15% cover (range 7-30%). The
Carex group consists of Carex obtusata, C. filifolia, C. pensylvanica and C.
stenophylla of roughly equal cover. This type is a component in a mosaic
with (unspecified) shrub and tree communities. This community occurs on
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submesic, rapidly drained areas of various aspects on hummocky, undulating
terrain. Soils are Orthic Dark Brown Chernozems. Associated species (both
less than 8% cover) include Stipa curtiseta and Koeleria macrantha. This
community frequently makes up 20-70% of the landscape. It is considered
common in the Central Parkland Subregion and the Grassland Region of
Alberta (H. Loonen pers comm.) but is not documented elsewhere in the
literature.

Carex group - Koeleria macrantha
Carex group — June grass
Preliminary Rank: S5

In the Central Parkland, this community is described from 40 sites near
Wainwright, Alberta by H. Loonen (unpublished data). It is differentiated
from the previous community by the dominance of Koeleria macrantha. The
Carex group accounts for approximately 30% cover (range 9-72%) with K.
macrantha accounting for approximately 8% (range 1-20%). The Carex group
consists of Carex obtusata, C. filifolia, C. pensylvanica and C. stenophylla of
roughly equal cover. This type occurs on submesic, rapidly drained sites with
Orthic Dark Brown Chernozem soils and hummocky, undulating terrain.
Nutrient conditions for this community are described as submesotrophic and it
occurs on various aspects. Associated species (less than 5% cover) include
Bouteloua gracilis, Calamovilfa longifolia, Stipa curtiseta, Cerastium arvense
and Juniperus horizontalis. In these areas the grassland community makes up
approximately 20-70% of the landscape. This community relies on the
presence of grazing to exist. It is considered common throughout Central
Parkland Natural Subregion and the Grassland Region of Alberta (H. Loonen
pers comm.) but is not documented elsewhere in the literature.

Carex group - Stipa curtiseta
Carex group - Barkworth
Preliminary Rank: S5

In the Central Parkland, this grassland community type is described from 27
sites near the Ribstone and Czar areas of Alberta by H. Loonen (unpublished
data). This community is differentiated from the previous two communities
by the dominance of Stipa curtiseta. The Carex group accounts for
approximately 25-50% cover in ungrazed areas, with Stipa curtiseta
accounting for approximately 5-25% cover. The Carex group consists of
Carex obtusata, C. filifolia, C. pensylvanica, and C. stenophylla of roughly
equal cover. Associated species (less than 16%) include Festuca hallii and
Calamovilfa longifolia. This type can be found on rapidly drained, mesic,
gentle slopes with various aspects and submesotrophic conditions. Soils are
Ortho Dark Brown Chernozems. Where this community is found the grassland
component can cover 20-70% of the landscape. This community is
considered common throughout Central Parkland Natural Subregion and the
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Grassland Region of Alberta (H. Loonen pers comm.) but it is not documented
elsewhere in the literature.

Temperate or subpolar intermittently flooded sedges and rushes
CAREX ATHERODES INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE

Carex atherodes - Carex rostrata
Awned sedge — Beaked sedge
Preliminary Rank: S2

In the Central Parkland, this community is described from one location near
Lister Lake, Alberta by Griffiths et al. (1996). Carex atherodes and Carex
rostrata show varying degrees of dominance (not specified) amongst a
diversity of associated species at unspecified coverages. Associated species
include Drepanocladus aduncus, Calamagrostis stricta, Sium suave,
Epilobium palustre, Galium trifidum and Rumex occidentalis. This
community can be found in areas where the water table is near ground level.
Soil and site conditions are not discussed. This type is characteristic of
eutrophic sites subject to flooding. Carex rostrata is considered a rare species
in Alberta and is ranked S2 for the province (ANHIC 2001); the rank of this
community type reflects this. This community type is not documented
elsewhere in the literature. Natureserve (2001) notes Carex atherodes
occurring with several associated species including Polygonum amphibium,
Calamagrostis canadensis, Carex lasiocarpa, Spartina pectinata, and Carex
aquatilis but describe no such community comparable to this Central Parkland

type.

Temperate or subpolar permanently-flooded sedges and rushes
CAREX SPP. PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Carex atherodes - Scolochloa festucacea - Eleocharis palustris - Typha latifolia
Awned sedge — Spangeltop — Common spike rush — Common cattail
Preliminary Rank: S5

In the Central Parkland, this community is described from one site near
Rumsey, Alberta by (Fehr 1982). It occupies the subhydric and hydric
margins of relatively deep freshwater sloughs. Drainage is very poor with
areas of open water being common. Cover of the herb-dwarf shrub layer is
roughly 90%. Other characteristic species can include Alopecurus aequalis,
Rumex maritimus, Glyceria grandis, and Beckmannia syzigachne. This
community is differentiated from the Carex atherodes Intermittently flooded
Herbaceous Alliance by hydrological regime (i.e. this community is
permanently flooded). The perimeters of many sloughs in the Central
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Parkland are vegetated with this community type (Fehr 1982). An assessment
of variability between occurrences for this community is not available from
the literature.

Natureserve (2001) notes a Scolochloa festucacea Herbaceous Vegetation
association where Scolochloa festucacea occurs with low covers of Carex
atherodes. This marsh type is found in the northeastern Great Plains and
northern tallgrass prairie region of the United States and Canada but cannot be
considered similar as it lacks Eleocharis palustris and Typha latifolia
components and is seasonally, not permanently, flooded.

Carex pseudo-cyperus - Calla palustris
Cyprus sedge - Water arum
Preliminary Rank: S1S2

In the Central Parkland, Moss (1928) only found this association in two areas;
forming a narrow fringe around a water body backed by muskeg of young bog
forest, and as wetland adjoining two lakes. According to Allen (2001), this
community can form islets in ponds where the water is shallow enough, and it
is often associated with Carex diandra. Specific site and soil conditions are
not documented, nor are assessments of variability between occurrences.
Well-developed occurrences of this community are known only from three
sites near Elk Island National Park (G. Griffiths pers comm.), therefore, the
community has been assigned a rank of S1S2. This community type is not
well described in the literature and is on the Alberta Plant Community
Tracking List (Allen 2001).

Temperate or subpolar seasonally flooded sedges and rushes
CAREX ATHERODES SEASONALLY-FLOODED HERBACEOUS ALLIANCE

Carex atherodes - Calamagrostis inexpansa
Awned sedge - Northern reed grass
Preliminary Rank: S4

In the Central Parkland, this community is described by Wroe (1971) from
one area near Dry Island Buffalo Jump Provincial Park. He noted that the
Carex spp. cover is roughly 90% and Calamagrostis inexpansa cover is
approximately 61%. Beckmannia syzigachne cover is approximately 10%.
Coverage of plants reflect the depth of water and the length of flooding, in
deeper water Glyceria grandis, Typha latifolia, and Sium suave can be found.
This community type is associated with rolling topography; it occurs in
depressions that hold water during part of the growing season. Site and soil
conditions are not discussed and an assessment of species variability between
occurrences is not available. Associated species include Carex rostrata and
Carex athrostachya. This community is differentiated from other Carex
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atherodes Herbaceous Alliances by hydrological regime (i.e. it is not
permanently flooded). This is considered a common community type, but it is
restricted in the area that it can occupy (A.H. Weerstra pers comm.) and is
hence ranked S4. It is not well documented in the literature.

Carex atherodes - Scolochloa festucacea - Poa palustris - Cirsium arvense
Awned sedge — Spangeltop — Fowl bluegrass — Canada thistle
Preliminary Rank: SU

In the Central Parkland, this community is described from one area near
Wainwright, Alberta by Fehr (1982). Coverages of the dominant species were
estimated as follows: Carex atherodes coverage is 35%, Scolochloa
festucacea is 30%, Poa palustris is 20% and Cirsium arvense is 19%. Fehr
(1982) estimated the herb-dwarf shrub layer at between 85 and 95 % cover.
Associated species include Potentilla anserina, Mentha arvensis, and
Hordeum jubatum all at coverages of less than 8%. This community type is
found in hygric and subhydric depressions. It occurs in very poorly to
imperfectly drained areas with Rego Humic Gleysolic soils, typically in
sloughs that dry up in summer. This community type is prevalent in the kettle
bottoms and valleys of the Central Parkland where there is little open standing
water. The provincial abundance of this community type is not clear and it is
not well documented in the literature. An assessment of variability between
occurrences for this community is not available from the literature.

Natureserve (2001) notes a Scolochloa festucacea Herbaceous Vegetation
association where Scolochloa festucacea occurs with low covers of Carex
atherodes. This marsh type is found in the northeastern Great Plains and
northern tallgrass prairie region of the United States and Canada and is
seasonally flooded. It lacks the Poa palustris and Cirsium arvense
components of the Central Parkland community, but these are introduced
species; pre-introduction of these non-natives, this Parkland community might
have been very similar to the community described by Natureserve (2001).

ELEOCHARIS PALUSTRIS SEASONALLY FLOODED HERBACEOUS ALLIANCE

Eleocharis palustris
Common spike rush
Preliminary Rank: S5

Wallis (1990) describes this community as occurring in moderately saline
emergent marshes of the Central Parkland Natural Subregion of Alberta. The
structure of this community is not provided in the literature. Associated
species for Alberta types are not documented, nor is an assessment of species
variability between occurrences. The common spike-rush plant community
occurs in slightly to moderately brackish wetlands, including prairie potholes
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and riparian settings that are seasonally flooded (Heidel ez al. 2000). The
species Eleocharis palustris is widely distributed throughout Alberta (Moss
1983) but its occurrence as a community type in the province is not well
documented.

This community type is well documented from the central and northern Great
Plains, possibly extending into the Southwest and the Pacific Northwest states,
and is a major type at low elevations throughout Montana (Heidel 2000,
Hansen et al. 1995). This plant association is characterized by short-statured,
fine-textured vegetation in localized areas where mineral-rich ground water
flow emerges at the ground’s surface. Associated species for Montana
communities include Eleocharis acicularis, Rumex crispus and Hordeum
Jjubatum, but an assessment of community variability between occurrences in
not available.

Temperate or subpolar temporarily flooded sedges and rushes
CAREX ATHERODES TEMPORARILY FLOODED HERBACEOUS ALLIANCE

Carex atherodes / Lemna minor
Awned sedge — Common duckweed
Preliminary Rank: S5

In the Central Parkland, this community type is described by Griffiths and
Griffiths (1987b) from one site near Onoway, Alberta. This type is described
as “beds of awned sedge occurring in morainal depressions, either in moist
soil as monocultures of Carex atherodes or in shallow water in association
with Lemna minor” (Griffiths and Griffiths 1987b). Site conditions, soil type
and associated species are not discussed. This community is considered
common on intermittently flooded ground in Alberta (G. Griffiths, pers
comm.) but is not well documented in the literature. An assessment of
structural variability between occurrences is not available.

A similar community type is described by Schneider et al. (1997). This
awned sedge wet meadow occurs in the northern tallgrass prairie region of the
United States and Canada. Stands occur on lowland sites, typically in
depressions, basins or along streams and rivers, having fresh or moderately
saline standing water for several weeks each year. Associated species and site
conditions are not discussed for this prairie type.

Temperate or subpolar semipermenantly flooded sedges and rushes

CAREX AQUATILIS SEMIPERMENANTLY FLOODED HERBACEOUS ALLIANCE

Carex aquatilis - Carex utriculata
Water sedge — Greater beaked sedge

Geowest Environmental Consultants 30



Plant Communities of Alberta’s Central Parkland

Preliminary Rank: S4

In the Central Parkland, this community is described by Griffiths ez al. (1997)
from one site in the Blackfoot Recreation Area in Alberta. This association is
recognized by the presence of both Carex aquatilis and Carex utriculata in
roughly equal proportions, but associated species and soil conditions are not
discussed. This community type is a common fen that occurs in wet, morainal
depressions and along the shores of lakes and ponds representing the interface
between water sedge fen and aquatic, open water vegetation. This is
considered a common fen type throughout Alberta (Griffiths et al. 1997) but is
not well documented provincially in the literature. An assessment of
structural variability between occurrences is not available.

This community has similar dominants and moisture regimes (i.e. poorly
drained, moist areas) to the Carex aquatilis type mentioned from the USA
Great Plains by Schneider et al. (1997) and to the Carex rostrata — Carex
aquatilis type described from the Manito Sandhills in Saskatchewan by
Thorpe and Goodwin (1993). Associated species and coverages are not
provided for comparison for the community mentioned by Schneider et al.
(1997). However, associated species in Saskatchewan types include Typha
latifolia, Calamagrostis inexpansa and Mentha arvensis at unspecified
coverages. In Colorado, the Carex aquatilis - Carex utriculata community
type is considered common and generally occurs in small to moderate-sized
patches in very shallow, slow-moving to still water, or on saturated soils near
low-order streams, lakes, and backwater areas of larger rivers (Bourgeron and
Engelking 1994). This type is ranked G4 by The Nature Conservancy
(Natureserve 2001).

SCIRPUS PALUDOSIS PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Scirpus paludosus
Prairie bulrush
Preliminary Rank: S4

In the Central Parkland, this community is described by Fehr (1982) from one
area near Wainwright, Alberta and from the Parkland and Grassland Regions
of Alberta in saline marshes by Wallis (1990). It occurs as a wide band
around saline sloughs. It is described by Wallis (1990) as a saline, emergent
marsh dominated by prairie bulrush with water contributing roughly 20%
cover (range 5-35%). Associated species and soil types are not discussed.
This community is considered common in the parkland region (C. Wallis pers
comm.) as is the species Scirpus paludosus, but a formal assessment of its
occurrence as a community is not available. Saline marshes are not
uncommon in the Parkland or Grassland Regions, but would be the limiting
factor for area extent of this community type. Natureserve (2001) describes
the species Scirpus paludosus as SR for Alberta (SR = reported from) but lists
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no communities dominated by this species. This community was not found
elsewhere in the literature.

SCIRPUS SPP. SEMIPERMENANTLY FLOODED HERBACEOUS ALLIANCE

Scirpus acutus
Great bulrush
Preliminary Rank: S5

In the Central Parkland, this community is described from two sites in
Dillberry Provincial Park (Meijer and Karpuk 1999), one site in the Blackfoot
Provincial Recreation Area (Griffiths ef al. 1997), and generally from
emergent and saline marshes in the Grassland and Parkland Regions of
Alberta (Wallis 1990). This community occurs along lakeshores in poorly
drained areas with Typic and Terric Humisolic soils. Moisture conditions
tend to be subhydric with a hypereutrophic or eutrophic nutrient regime
(Meijer and Karpuk 1999). Associated species include Cirsium arvense,
Rumex occidentalis and Solidago canadensis.

Griffiths et al. (1997) describe a Scirpus acutus - Scirpus validus community
occurring in narrow bands along the shores of lakes or ponds in the Blackfoot
Recreation Area. Wallis (1990) describes this same community as occurring
in moderately saline emergent marshes in the Parkland and Grassland regions
of Alberta. Published descriptions of this community do not allow for
structural comparisons or comparisons of species coverages between
occurrences.

Elsewhere, this bulrush community is noted as among the most common plant
associations of semi permanently flooded wetlands in parts of northeastern
Montana (Thompson 1994) and at low elevations throughout Montana
(Hansen et al. 1995, Heidel et al. 2000). Scirpus acutus is considered
common in Alberta and the USA both as a plant species and a dominant
community type (Moss 1983, Heidel et al. 2000, Hansen et al. 1995,
Thompson 1994), but documented occurrences are not of sufficient detail to
afford comparisons of coverage values and structural diversity.

Scirpus paludosus - Puccinellia nuttalliana - Hordeum jubatum - Distichlis stricta
Prairie bulrush — Nuttall’s salt meadow grass — Foxtail barley — Salt grass
Preliminary Rank: SU

In the Central Parkland, this community type is described by Fehr (1982) from
three sites near Rumsey, Alberta. This community type occupies subhydric
saline depressions where water contributes on average 20% cover (Fehr

1982). It occurs in wide bands around saline sloughs where each of the
dominant species occupy a particular location along a moisture gradient.

From wettest to driest in this transitional zone the order of species occupancy
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is Scirpus paludosus, Puccinellia nuttalliana, Hordeum jubatum, and
Distichlis stricta. Associated species and soil types are not discussed. Dodd
and Coupland (1966) note that because each species in this community can
dominate a transitional zone of moisture and salinity, each species could also
be considered as its own community type. All dominant species are
widespread in Alberta (Moss 1983) but the occurrence of this community type
is not well documented provincially or elsewhere. As such, an assessment of
structural variability between occurrences is not available.

Scirpus acutus — Liverworts
Great bulrush - Liverworts
Preliminary Rank: SU

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from one site in Dillberry Lake Provincial Park. It occurs in a poorly
drained lacustrine deposit with Rego Gleysolic soils, a subhydric moisture
regime and hypereutrophic nutrient conditions. The species composition of
the liverwort group was not defined. Associated species include Solidago
canadensis, Rumex occidentalis, Cirsium arvense and Scirpus pungens. This
community could be similar to the Scirpus acutus community described
above, but further work is required to determine associated species of that
community before appropriate comparisons can be made with this type. This
community is not well documented in the literature so the abundance of this
type is not clear and an assessment of structural variability between
occurrences is not available.

Scirpus pungens
Three-square rush
Preliminary Rank: S4

This community is noted by Wallis (1990) as occurring generally in emergent
and saline marshes of the Parkland and Grassland Regions of Alberta. It is
described as a saline emergent marsh dominated by three-square rush (Wallis
1990). It occurs in depressional areas and around the perimeters of saline
marshes in Alberta. Soil and nutrient conditions are not discussed. Little
information is available for this community, but it is possible that it is similar
to, or part of, the Scirpus pungens - Hordeum jubatum - Puccinellia
nuttalliana community described below. Associated species and specific site
conditions are not clear from the literature. The species Scirpus pungens is
well documented across Alberta and Canada (Moss 1983, C. Wallis, pers
comm.) but more work is required to assess the frequency of its occurrence as
a community. As such, an assessment of structural variability between
occurrences is not available.

Scirpus pungens - Hordeum jubatum - Puccinellia nuttalliana
Three square rush — Foxtail barley — Nuttall’s salt meadow grass
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Preliminary Rank: SU

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from three sites in Dillberry Lake Provincial Park. It is described as a
shallow marsh with the three dominant species occurring at unspecified
coverages. It occurs in poorly drained, saline, shallow marshes. This type is
characterized by very rich (hypereutrophic) nutrient conditions, and Rego
Gleysolic or Gleyed Rego gleysolic soils. Associated species include
Ranunculus cymbalaria, Suaeda calceoliformis and Puccinellia nuttalliana.
The three component species of this community are common in Alberta (Moss
1983) but the occurrence of these species together as a community type is not
well documented. This community is not described elsewhere in the literature
and, therefore, an assessment of structural variability between occurrences is
not possible.

Temperate or subpolar sedges or rushes on sandy substrate

CAREX SPP. RAPIDLY DRAINED HERBACEOUS ALLIANCE

Carex siccata - Calamovilfa longifolia
Hay sedge — Sand grass
Preliminary Rank: S3

(Herbaceous)

In the Central Parkland, this community is described from one site by Fehr
(1984) near the Wainwright area of Alberta. This community occurs in active
blowouts on south or south-west-facing slopes on undulating areas where
there is little relief. Soils are Orthic Regosolols. It occurs on xeric to very
xeric sites with rapid drainage. These sites are characterized as sandy,
possessing little substrate. Associated species are not discussed. This
community is an important colonizer of bare sand areas in the Central
Parkland of Alberta. Because this community type is restricted to active
blowouts, it has a limited range (Fehr 1984). This community type is not well
documented in Alberta and an assessment of structural or species variability
between occurrences is not possible.

Natureserve (2001) describes a Carex siccata Herbaceous Alliance, however,
this alliance occurs in dry to moderately moist, open or thinly wooded, grassy
slopes in the Rocky Mountains. Elevations range from 2400 m in Arizona to
3900 m in Colorado. These types are typically found near treeline on south-
oriented, stabilized, fine-talus slopes, and are as such not comparable to
Central Parkland types that differ in substrate, local disturbance (i.e. active
blowouts, blowing sand, etc.) and elevation.

(Sedges and Rushes)
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Aquatic Rushes
Temperate or subpolar semipermanently flooded aquatic rushes
TYPHA LATIFOLIA SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Typha latifolia
Common cattail
Preliminary Rank: S5

In the Central Parkland, this community type is described from two sites in
Dillberry Lake Provincial Park by Meijer and Karpuk (1999), from one site
near Lister Lake by Griffiths ez al. (1996) and from one site in the Blackfoot
Provincial Recreation Area by Griffiths ez al. (1997). This community is
dominated by Typha latifolia and can have significant coverages of floating
duckweed (Lemna trisulca) indicative of areas containing standing, eutrophic
water (Griffiths et al. 1995). This marsh community is found in level and
depressional areas along the shorelines of water bodies, and is extensive in
ditches and in riparian zones. It is found in areas where the water level is
above the rooting zone for at least part of the growing season, slope and
aspect are level, and nutrient levels are high. In the Central Parkland, this
community occurs in very poorly drained areas with Rego Gleysol or Rego
Humic Gleysolic soils. Formal assessments of structure and variability
between occurrences are not available for this community.

We have observed this community around ponds, lakes, sloughs and flooded
areas throughout the province. Beckingham and Archibald (1996) describe
this community type from the Boreal Region of Alberta (cattail marsh type
h1.1), and Beckingham et al. (1996) describe it from the Foothills Region of
Alberta (cattail marsh type nl.1). It is also mentioned from throughout the
Northern Great Plains of Canada and the USA by Heidel et al. (2000) in semi-
permanent wetlands, ponds and drainages where, under more alkaline
conditions, Typha angustifolia can begin to dominate.

(Herbaceous)
Graminiod
Linear, parallel-veined leaves

Temperate or subpolar grasslands
AGROPYRON TRACHYCAULUM HERBACEOUS ALLIANCE
Agropyron trachycaulum - Hordeum jubatum - Elymus canadense

Slender wheat grass — Foxtail barley — Canada wild rye
Preliminary Rank: SU
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In the Central Parkland, this community is described by Bradley and Bradley
(1977) from one site on the Neutral Hills near Provost, Alberta. It occurs on
south-facing grassland slopes (10% grade) with little or no shrub cover. We
have observed this community occurring on upper-slope positions between
thickets of silverberry growing in lower-slope positions, and young, stunted
aspen growing on the tops and north face of the Neutral Hills. This
community is generally low-growing due to browsing pressure of deer and elk
in the area, and patches of exposed soil accounting for <5% cover are also
characteristic of this community. Associated species are not discussed but
Artemisia longifolia can be a common. This community is made up of species
that are widespread in the Central Parkland (Moss 1983), however, a formal
assessment of abundance or structural variability between occurrences is not
available for this community. The Agropyron communities of Alberta are
discussed in detail by Vujnovic and Bentz (2001), but this community type is
not mentioned therein.

AGROSTIS SCABRA HERBACEOUS ALLIANCE

Agrostis scabra - Achillea millefolium - Antennaria parvifolia
Hair grass — Common yarrow — Small-leaved everlasting
Preliminary Rank: SU

In the Central Parkland, this community is described by Fehr (1982) from two
sites near Rumsey, Alberta. Agrostis scabra is the dominant species with an
average cover of 23%. The two subdominant species Achillea millefolium and
Antennaria parvifolia both have covers of 15%. This community occurs in
shallow, subxeric to submesic depressions on moraine plateau hilltops. Soils
are moderately-well to imperfectly drained Dark Brown Chernozems with
variable moisture regimes. The moisture regime between stands can vary
considerably (but not specified exactly how). Common associates are
Bouteloua gracilis (2.5% cover), Koeleria cristata (2.5% cover) and Galium
boreale (2.5% cover). All dominant species that compose this community are
widespread, but the occurrence of these species together as a community type
is not well documented. The overall abundance of this community is
unknown and a range of cover values between occurrences (albeit n=2) is not
available.

BOUTELOUA GRACILIS HERBACEOUS ALLIANCE

Bouteloua gracilis - Artemisia frigida
Blue grama — Pasture sagewort
Preliminary Rank: S4S5

In the Central Parkland, this community is described by Fehr (1982) from six
sites near Rumsey, Alberta. It is described as occupying xeric and subxeric
sites on the upper and middle sections of well drained, south-facing slopes of
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20-35 degrees. Soils are Dark Brown Chernozems. Coverage of the dominant
species, Bouteloua gracilis, is 35% and Artemisia frigida has a coverage of
17%. Associated species at coverages <12% include Koeleria cristata, Stipa
curtiseta, Antennaria nitida, Heterotheca villosa, Comandra pallida,
Haplopappus spinulosus, Lygodesmia juncea and Thermopsis rhombifolia.
Although Bouteloua gracilis is a common grass species, Bouteloua —
Artemisia communities are not represented elsewhere in the literature. A.H.
Weerstra (pers comm.) sampled several Bouteloua community types
throughout the Central Parkland of Alberta and considers this a common
community type in this subregion. This community is composed of
provincially common species (Moss 1983) but their occurrence together as a
community type has not been formally assessed, and a comparison of
structural variability between occurrences is not possible.

CALAMAGROSTIS SPP. HERBACEOUS ALLIANCE

Calamagrostis canadensis
Marsh reed grass
Preliminary Rank: S5

In the Central Parkland, this community type is documented from the
Blackfoot Recreation Area (Timoney and Robinson 1997) and from near
Onoway, Alberta (Griffiths and Griffiths 1987b). This community is typically
a patchy mosaic of Calamagrostis canadensis. It occurs on imperfectly to
poorly drained sites bordering water bodies or in seasonally-inundated
depressions. Plants commonly associated with marsh reed grass include Poa
pratensis, Epilobium angustifolium, Carex spp., Salix spp., Pinus banksiana,
Picea engelmannii, and Populus tremuloides. Although only formally
documented in a few locations from the Central Parkland, we have observed
this community type province-wide in similar site conditions. Information is
not available for a comparison of structural variability between occurrences.

Calamagrostis canadensis can be found in moist woods, meadows, wetlands,
clearings and lakeshores throughout Alberta (Johnson ef al. 1995) where it
often forms dominant communities. Marsh reed grass grows in pine, spruce,
and mixed wood forests north of 35° latitude from Newfoundland to Alaska
(Lieffers and Macdonald 1993), and is the most common and widespread
Calamagrostis species in North America (USDA 1988). In the United States,
marsh reed grass is documented as a water loving plant commonly growing on
imperfectly to moderately well-drained sites; soils are often peat-based, and
have a pH as low as 3.5 (USDA 1988). Schneider et al. (1997) describe this
community type as occurring in the grasslands of Montana.

Calamagrostis stricta - Juncus balticus - Potentilla anserina - Aster hesperius
Narrow reed grass — Wire rush — Silverweed — Western willow aster
Preliminary Rank: S4
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In the Central Parkland, this community is described by Griffiths ez al. (1996)
from one area near Lister Lake, Alberta. It is described as a moist, saline
meadow and represents the transition between moist meadow and willow
shrubbery. Species diversity averages 10-25 species per 10x10 m plot and can
include Glaux maritima, Primula incana and Aster falcatus. Soils, site
conditions and species coverages are not discussed. This community is
considered common on shores in the Central Parkland but it is possible it has
been converted to “improved” pasture in some areas, hence was given an S4
rank (G. Griffiths, pers comm.). This community is not documented
elsewhere in the literature, so an assessment of structural variability between
occurrences is not available.

DISTICHLIS STRICTA HERBACEOUS ALLIANCE

Distichlis stricta
Salt grass
Preliminary Rank: S4

In the Central Parkland, this community is documented from one site in the
Rumsey area by Fehr (1982), and occurs generally as a hypersaline dry
meadow in the Parkland and Grassland Regions of Alberta (Wallis 1990).
This community occurs as a wide band of vegetation around saline sloughs,
occupying areas which are less saline than areas occupied by Puccinellia
nuttalliana, forming almost pure stands with a basal cover of > 20% (Wallis
1990). Glaux maritima can be found frequently in this community type.
Distichlis stricta is ranked S4 in Alberta (ANHIC 2001). Its occurrence as a
provincial community type is not well represented in the literature. As such,
an assessment of structural variability between occurrences is not available.

Salt grass is distributed across western North America and is generally
restricted to low-lying alkaline or saline areas. It is a dominant species on
saline areas occurring on a variety of soil textures and moisture levels as far
south as Oklahoma (Dodd and Coupland 1966) and can be found as far north
as Wood Buffalo National Park (Schwartz and Wein 1997). In Colorado and
Wyoming, salt grass covers an estimated 500,000 ha (Mueller et al. 1985). It
occupies much less extensive areas in the warm desert region south of Utah,
but it is prominent in the most saline parts of desert meadows (Dodd and
Coupland 1966).

Natureserve (2001) describes this community in semi-arid and arid western
North America, from southern Saskatchewan to Mexico. Stands are found in
lowland habitats such as playas, swales and terraces along washes that are
typically intermittently flooded. The flooding is usually the result of highly
localized thunderstorms. This association may also occur in other flood
regimes (temporarily, seasonally, and semipermanently). Soil texture ranges
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from clay loam to sandy clay. Vegetation cover is sparse to dense and is
dominated by Distichlis stricta occurring in nearly pure stands. Minor cover
of associated graminoids may include Muhlenbergia asperifolia, Hordeum
Jjubatum, Agropyron smithii, Sporobolus airoides, Carex filifolia, Eleocharis
palustris, Puccinellia nuttalliana, and Juncus balticus. Associated forbs, such
as Iva axillaris, Helianthus spp., Aster spp. (from lower salinity sites),
Salicornia rubra, Triglochin maritima, and Suaeda spp., may also be present.
Shrubs are rare, but scattered Atriplex canescens and Sarcobatus vermiculatus
may be present.

Distichlis stricta - Agropyron smithii
Salt Grass — Western wheat grass
Preliminary Rank: S4

This community type is noted by Wallis (1990) as a saline dry meadow type
occurring generally within the Parkland and Grassland Regions of Alberta.
This community is transitional between the highest, driest portion of the
halophytic communities, and the semi-halophytic communities found further
upslope. Soil types are not discussed. Common associates include Aster
ericoides and Grindelia squarrosa. The inclusion of Agropyron smithii
suggests drier site conditions and is thus differentiated from the Distichlis
stricta community type. Distichlis stricta - Agropyron smithii is less abundant
than the Distichlis stricta community type, but is still widespread in the
Central Parkland Natural Subregion and Grassland Region of Alberta (C.
Wallis, pers comm.). This community type is not well represented in the
literature, and we found no instances where cover values were recorded
allowing for a comparison of species variability between occurrences of this

type.
ELYMUS CANADENSIS HERBACEOUS ALLIANCE

Elymus canadensis - Poa pratensis - Glycyrrhiza lepidota
Canada wild rye — Kentucky bluegrass — Wild licorice
Preliminary Rank: S4

In the Central Parkland, this community type is described by Griffiths et al.
(1997) from one site in the Blackfoot Provincial Recreation Area. Coverages
of the dominant species are not discussed, nor are soil types. This dry
grassland community is found on south-facing, steep slopes (river valleys or
steep hills) where shrubs are relatively sparse and, when present, consist
mainly of Symphoricarpos occidentalis. Shrubs are overtopped by grasses
and wild licorice. This community is not considered uncommon but it is
found on steep south-facing slopes potentially limiting its overall distribution
(G. Griffiths pers comm.). Because this community is only described from
one site a comparison of species and structural variability between
occurrences is not possible.
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KOELERIA MACRANTHA HERBACEOUS ALLIANCE

Koeleria macrantha - Agropyron smithii
June grass — Western wheat grass
Preliminary Rank: SU

In the Central Parkland, this community is described by Wroe (1971) from
one area near Dry Island Buffalo Jump, and by Fehr (1982) from one area
near Wainwright, Alberta. This grassland community type occupies xeric
sites on level areas and lower slopes with Black and Brown Solonetz soils.
Coverages of the dominant and associated species are not provided, and
moisture and nutrient conditions are not discussed. Common associates
include Selaginella densa, Carex stenophylla, Poa secunda, Grindelia
squarrosa and Distichlis stricta. It is considered a minor community type in
the Rumsey area (Fehr 1982) but is not well documented in the literature, so
the provincial abundance and structural variability between occurrences are
not clear.

A similar community type is noted from the northern and western Great
Plains, Rocky Mountains, and the interior western United States (Natureserve
2001). This community type is described as a Agropyron smithii Herbaceous
Vegetation with Koeleria macrantha achieving local dominance (at
unspecified coverages). It can be found on level to gently sloping terrain, on
alluvial fans, swales, river terraces, floodplains, valley floors and basins. The
soils are clay, clay loam, and silt loam. Agropyron smithii can dominate the
moderate to dense (40-100% cover) herbaceous canopy that grows 0.5-1 m
tall. Other graminoids that co-occur and may achieve local dominance are
Eleocharis palustris, and Poa spp. Other associated species can include
Artemisia ludoviciana, Eriogonum spp., Bouteloua gracilis, Nassella viridula,
and Stipa comata. Shrubs and dwarf-shrubs are rare in this community.
Natureserve (2001) refers the reader to Thilenius ez al. (1995), Baker (1984a),
and Baker and Kennedy (1985).

STIPA SPP. HERBACEOUS ALLIANCE

Stipa comata - Koeleria macrantha - Agropyron smithii
Needle and thread grass — June grass — Western wheat grass
Preliminary Rank: SU

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from three sites in Dillberry Lake Provincial Park. A structural
description of this community is not provided, but it can be found on
stabilized dune areas with little sign of recent erosion and visible evidence of
soil formation. It occurs on south to south-west facing slopes with Orthic
Dark Brown soils, rapid drainage, a subxeric moisture regime, and

Geowest Environmental Consultants 40



Plant Communities of Alberta’s Central Parkland

submesotrophic nutrient conditions. Forbs and grasses that can be present
include Solidago missouriensis, Thermopsis rhombifolia, Calamovilfa
longifolia and Agropyron trachycaulum. The three dominant species are
provincially common but their occurrence together as a community type is not
clear. The provincial abundance of this type is unknown and it is not
documented elsewhere in the literature.

Stipa comata - Koeleria macrantha - Agropyron trachycaulum - Agropyron smithii -
Carex obtusata

Needle and thread grass — June grass — Slender wheat grass — Western wheat grass —
Blunt sedge

Preliminary Rank: SU

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from five sites in the north section of Dillberry Lake Provincial Park.
It occurs on south slopes and flat, upland areas associated with hummocky,
glaciofluvial landscape. It is found in xeric, rapidly drained areas with Orthic
Dark Brown soils, and submesotrophic nutrient conditions. Coverages of
dominants are not provided, but common associates include Artemisia frigida,
Petalostemon purpureum and Calamovilfa longifolia. The presence of blunt
sedge (Carex obtusata) sets this community apart from other communities
found on eolian deposits throughout the grasslands (Meijer and Karpuk 1999),
namely the Stipa comata - Koeleria macrantha - Agropyron smithii
community described above. This community is not documented elsewhere in
the literature and the provincial abundance of this community is not clear.

Stipa comata - Poa sandbergii - Carex obtusata
Needle and thread grass — Sandberg bluegrass - Blunt sedge
Preliminary Rank: SU

In the Central Parkland, this community is documented by Meijer and Karpuk
(1999) from one site in Dillberry Lake Provincial Park. A description of
dominant species coverages is not provided. This community is found in
morainal depressions with imperfect drainage, subhygric moisture conditions
and a mesotrophic nutrient regime. Soils are Gleyed Solonetzic Black
Chernozems with a clay or clay-loam texture. Common associates include
Achillea millefolium, Antennaria parviflora, Astragalus spp. and Anemone
cylindrica. The presence of Grindelia squarrosa in this community indicates
saline conditions. This community was not found elsewhere in the literature
and the provincial abundance is not clear.

Stipa comata - Stipa viridula - Festuca hallii
Needle and thread grass — Green needle grass — Plains rough fescue
Preliminary Rank: S3
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In the Central Parkland, this community is documented by Bradley and
Bradley (1977) from one area near the Neutral Hills south of Provost, Alberta.
This community is described as a common grassland community occurring on
slopes with little to no grade and various aspects. The three species form a co-
dominant, fairly even mixture of Stipa and Festuca. Soil and site conditions
are not discussed. This community is ranked S3 because contains rough fescue
(considered provincially threatened), and is a community type that has been
reduced drastically in area by agricultural development (A.H. Weerstra pers
comm.). It is not well represented in the literature, its provincial abundance is
not known and an assessment of structural variability between occurrences is
not available.

Stipa curtiseta - Artemisia frigida
Western porcupine grass — Pasture sagewort
Preliminary Rank: S4

In the Central Parkland, this community is described from three areas; one
area near Rumsey by Fehr (1982), one area near Dry Island Buffalo Jump
Provincial Park by Wroe (1971), and one area near Kinsella, Alberta by
Anderson (1972). A. frigida can have a wide range of cover values (15-54%)
and a frequency of 80-100% between sites (Wroe 1971). Together the
dominant species have roughly 70% cover. Anderson (1972) describes a
significant (but unspecified) coverage of Agropyron trachycaulum in this
community. This type occupies the area from the tops of the hills to the
intermediate slope position and is confined to south and south west-facing,
xeric and subxeric sites on the crests and upper slopes of hills. Soils are
rapidly and well drained Orthic, Calcareous and Regosolic Dark Brown
Chernozems. Other associated species include Selaginella densa, Festuca
scabrella, Thermopsis rhombifolia, Koeleria cristata and Anemone patens at
unspecified coverages. This community is considered common but it is
restricted to south-facing slopes (Wroe 1971, Fehr 1982), possibly due to
over-grazing on north-facing slopes.

Stipa curtiseta - Bouteloua gracilis
Western porcupine grass — Blue grama
Preliminary Rank: S5

This community is described by Coupland (1950) from 43 sites in the Dark-
Brown soil zone which includes the majority of the central and southern
Central Parkland subregion of Alberta and Saskatchewan. This community
occurs on deep glacial deposits and is also prominent on coarse textured soils
in drier areas. It is the characteristic climax community occurring on
medium-textured soils developed on undifferentiated glacial till deposits in
the moister part of the brown soil zone and the drier part of the dark brown
soil zone. In drier areas this community occurs in lower-slope positions and
in moister areas occurs on upper to top-slope positions. Specific site
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conditions are not discussed but appear to be variable in moisture and soil
texture. An assessment of species and structural variability between
occurrences is not available. Associated species, including Artemisia frigida
and Gutierrezia sarothrae, can be present but are scarce and low growing.
Shrubs including Symphoricarpos occidentalis, Rosa spp. and Elaeagnus
commutata are present in areas of increased moisture penetration but when
present are not abundant (less than 1%). The largest portion of the Mixed
Prairie area in Canada is occupied by the Stipa - Bouteloua association
(Coupland 1950).

Stipa viridula - Poa sandbergii - Carex obtusata
Green needle grass — Sandberg blue grass — Blunt sedge
Preliminary Rank: SU

In the Central Parkland, Meijer and Karpuk (1999) describe a single
occurrence of this community in Dillberry Lake Provincial Park. A structural
description with coverages of the dominant species is not provided, but this
community is found in an area of imperfect drainage where the moisture
regime is subxeric and nutrient conditions are mesotrophic. Soils are Gleyed
Solonetzic Black Chernozems. Other species present include Grindelia
squarrosa, Achillea millefolium, Antennaria parviflora, Bromus inermis and
Koeleria macrantha. The presence of Grindelia squarrosa indicates
potentially saline conditions. This community is not found elsewhere in the
literature and an assessment of provincial abundance is not available.

Temperate or subpolar grasslands on sandy substrate

CALAMOVILFA LONGIFOLIA SANDY HERBACEOUS ALLIANCE

Calamovilfa longifolia - Artemisia frigida - Koeleria macrantha - Festuca
saximontana - Festuca hallii / Selaginella densa

Sand grass — Pasture sagewort — June grass — Rocky mountain fescue — Plains rough
fescue / Prairie Selaginella

Preliminary Rank: S4

In the Central Parkland, this community is described by Fehr (1984) from ten
sites near Wainwright, Alberta. It is described as a grassland community
where the herb-dwarf shrub cover ranges from 40-70% on xeric, rapidly
drained, sand flats and outwash plains with Dark Brown Chernozemic soils
(Fehr 1984). Moisture conditions are xeric to subxeric and nutrient conditions
are not discussed. Associated species include Opuntia fragilis and Rhus
radicans. This grassland community is found frequently within the Central
Parkland upon undulating sand landscapes (H. Loonen pers. comm.). It is
considered a common grassland community in the sandhills of the Central
Parkland (Fehr 1984) but is restricted in range to sandy areas (A.H. Weerstra
pers comm.). This community is not found elsewhere in the literature.
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Natureserve (2001) describes a Calamovilfa longifolia - Carex inops ssp.
heliophila (Herbaceous Vegetation) prairie sandreed grassland associated with
Koeleria macrantha, Schizachyrium scoparium, and Stipa comata occurring
on sandy slopes in the Great Plains of the United States and Canada. This
community has two similar dominants (Calamovilfa longifolia and Koeleria
macrantha) and similar site conditions, but associated species and a Carex
inops co-dominant differentiate this community from Central Parkland types.
The Natureserve website refers the reader to Bourgeron and Engelking (1994),
Driscoll et al. (1984), Hansen (1985), Hansen et al. (1984), Hansen and
Hoffman (1988), Hansen and Whitman (1938), Hirsch (1985), and USFS
(1992) for information on Calamovilfa types described from the USA, all of
which appear to be different in composition to the Parkland type described
above.

MUHLENBERGIA ASPERIFOLIA SANDY HERBACEOUS ALLIANCE

Muhlenbergia asperifolia - Scirpus nevadensis - Distichlis stricta
Scratch grass — Nevada bulrush — Salt Grass
Preliminary Rank: S2

This community is described by Wallis (1990) as a hypersaline dry meadow
type occurring generally within the Grassland and Parkland Regions of
Alberta. In this type Muhlenbergia asperifolia occasionally dominates to the
exclusion of Scirpus nevadensis and Distichlis stricta but there is usually a
mixed community of these three species (Wallis 1990). A comparison of
species and structural variability between occurrences is not possible.
Specific soil types and site conditions are not discussed, but this community
occurs where sandy soils have been disturbed. Muhlenbergia asperifolia is
currently ranked S2 on the Alberta Vascular Plant Tracking List (ANHIC
2001) and Scirpus nevadensis is not considered common in the province.
Although not documented, the frequency of these two species occurring
together as a community would most likely be very localized (Wallis 1990, C.
Wallis pers comm.). This community is not described elsewhere in the
literature.

PUCCINELLIA NUTTALLIANA SANDY HERBACEOUS ALLIANCE

Puccinellia nuttalliana - Distichlis stricta
Nuttall’s salt meadow grass — Salt grass
Preliminary Rank: S4

This community is described by Wallis (1990) as a hypersaline dry meadow
type occurring generally within the Grassland and Parkland Regions of
Alberta. It is described as occurring on open, sandy sites ecotonal between
bands of Puccinellia nuttalliana and Scirpus nevadensis with the dominant
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species occurring at unspecified coverages. Specific soil and site conditions
are not discussed and an assessment of structural variability between
occurrences is not available. Associated species include Hordeum jubatum
and Agropyron smithii. This is considered a common community in Alberta
(C. Wallis pers comm.) and continuous stands of Puccinellia nuttalliana are
commonly found associated with Distichlis stricta in British Columbia (Parish
et al. 1996). Distichlis stricta is ranked S4 in Alberta, so this is reflected in
the community rank. This community is not found elsewhere in the literature.

SPARTINA GRACILIS HERBACEOUS ALLIANCE

Spartina gracilis - Agropyron smithii
Alkali cord grass — Western wheat grass
Preliminary Rank: S2S3

This community is described by Wallis (1990) as a saline dry meadow type
occurring generally within the Grassland and Parkland Regions of Alberta.
Specific site and soil conditions are not discussed, but this community occurs
on open, sandy sites between driest portion of the (unspecified) halophytic
communities and the (unspecified) semi-halophytic communities occurring
further upslope (Wallis 1990). This community is not represented elsewhere
in the literature. This type is not considered common and grows in narrow
bands in very specific saline/sandy habitat types limiting its extent (C. Wallis,
pers comm.). Information is not available to assess species or structural
variability between occurrences.

STIPA CURTISETA SANDY HERBACEOUS ALLIANCE

Stipa curtiseta - Koeleria macrantha - Agropyron trachycaulum / Cladina mitis
Western porcupine grass — June grass — Slender wheat grass / Yellow reindeer lichen
Preliminary Rank: SU

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from three sites in Dillberry Lake Provincial Park. Lichen cover
averages 72%, with grass cover inversely related to lichen cover, ranging from
6 to 25%. Forb cover is limited. It is associated with shallow, south-facing
slopes in sandy areas of dune fields. It is found on south to south-east aspects
with rapid drainage and submesotrophic nutrient conditions. Moisture
conditions are xeric and soils are Ortho Regisolic to Orthic Dark Brown
Regisols. Associated species include Arctostaphylos uva-ursi, Juniperus
horizontalis and Symphoricarpos occidentalis at unspecified coverages. This
community is not found elsewhere in the literature, so provincial abundance of
this community type is not known.

Temperate or subpolar seasonally flooded grasslands
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HORDEUM JUBATUM SEASONALLY FLOODED HERBACEOUS ALLIANCE

Hordeum jubatum
Foxtail barley
Preliminary Rank: S4

In the Central Parkland of Alberta, this community type is described by Fehr
(1982) from near Rumsey, and by Wallis (1990) as a saline dry meadow type
occurring generally within the Parkland and Grassland Regions of Alberta.
This community type occurs as a wide band of vegetation around saline
sloughs. It characterizes sites on higher margins of the wetlands where more
permanent cover has been destroyed by periodic flooding and desiccation
(Wallis 1990). In Alberta, Hordeum jubatum forms almost pure stands with
covers up to 40%. This community is described elsewhere (see below) and is
likely not uncommon. An assessment of structural variability between
occurrences of this type in Alberta is not possible with current information.
This community is ranked S4 to coincide with its global rank assigned by The
Nature Conservancy (Natureserve 2001).

Natureserve (2001) describes a similar community type with similar site
conditions reported from Montana, Utah, generally from the Great Plains of
the United States, and within western Canada (ranked G4 by The Nature
Conservancy). However, references for this community type in the literature
are not strong (undergraduate projects, draft reports). The vegetation is
dominated by short and medium-tall graminoids (unspecified species) with a
total vegetation cover of nearly 100%. Shrubs are usually absent from this
community (Natureserve 2001). In Utah, stands are found in lowlands with
moderately to strongly saline soils. The topography is flat and the soils are
often flooded or saturated in the spring. In Montana, this community is a
seasonally flooded subsaline wetland type, and a drawdown phase of seasonal
and semipermanent brackish and subsaline marshes (Heidel ez al. 2000,
Thompson 1994).

PUCCINELLIA NUTTALLIANA HERBACEOUS ALLIANCE

Puccinellia nuttalliana
Nuttall’s salt meadow grass
Preliminary Rank: S3

In the Central Parkland, this community is described by Fehr (1982) from one
site in the Rumsey area, and as occurring generally as a saline emergent marsh
or a hypersaline dry meadow within the Parkland and Grassland Regions of
Alberta by Wallis (1990). This community is typified by almost pure stands of
Puccinellia nuttalliana with a coverage of <20%. It can be found on fine,
sandy loam to heavy clay textured saline meadow soils, and subhydric saline
depressions, where it occurs in a wide band around saline sloughs (Fehr 1982,

Geowest Environmental Consultants 46



Plant Communities of Alberta’s Central Parkland

Wallis 1990). Specific site conditions are not discussed. Other species that
can be present include Triglochin maritima, Salicornia europaea, Scirpus
nevadensis, Distichlis stricta, Suaeda calceoliformis and Hordeum jubatum.

As a species, Puccinellia nuttalliana can be found throughout central and
southern Alberta (Moss 1983), but it is not well represented in the Alberta
literature as a community type. Although not formally considered rare in the
province, this community type is ranked G3 by The Nature Conservancy
(Natureserve 2001) because it has specific habitat needs; this community
requires moist soils of intermediate salinity in seasonally wet meadows, and
has been impacted by water diversion, livestock grazing, and land conversion
in many places (Ungar 1974).

Elsewhere, similar communities of Puccinellia nuttalliana are found in the
Great Plains and intermountain region, extending from Alberta and
Saskatchewan to Nebraska, and west to Montana, Utah and California (Heidel
et al. 2000). This community is characterized by the dominance of
Puccinellia nuttalliana in the graminoid layer. Trace amounts of Distichlis
stricta or Hordeum jubatum can be associated with this community. The forb
layer is relatively sparse and is often composed of Salicornia rubra or
Triglochin maritima. Topographic position and saline conditions of these
communities are very similar to Central Parkland types.

PHALARIS ARUNDINACEA HERBACEOUS ALLIANCE

Phalaris arundinacea - Carex atherodes - Calamagrostis stricta
Narrow reed grass — Awned sedge - Reed canary grass
Preliminary Rank: S5

This community is described from one site near Sylvan Lake on the western
edge of the Central Parkland by Griffiths and Griffiths (1987a). Quadrat
coverages of Phalaris arundinacea and Carex atherodes were approximately
25-50%, with Calamagrostis stricta at approximately 6-15%. This
community is considered “mature” and occurs along shorelines beyond the
limits of willow growth where water depth does not exceed 20 cm. Soils are
Hydric Humisols and deadfall is present at trace amounts. Associated species
include Carex aquatilis and, where water is deeper, Sagittaria cuneata and
Eleocharis palustris all at levels of <5%. Adjacent communities further from
the water include “willow shrubbery”, Typha latifolia followed by a broad,
monoculture zone of Scirpus validus. This community is considered a
common community type around lakes and sloughs in Alberta (G. Griffiths
pers comm.) but is not well represented in the literature. Because this type is
only described from one site, an assessment of species and structural
variability between occurrences is not possible.

Temperate or subpolar intermittently flooded grasslands
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CALAMAGROSTIS INEXPANSA INTERMITTENTLY FLOODED HERBACEOUS
ALLIANCE

Calamagrostis inexpansa - Juncus balticus
Northern reed grass — Wire rush
Preliminary Rank: S5

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from two sites in Dillberry Lake Provincial Park. Because this type is
only described from two sites in the same area, an assessment of species and
structural variability between occurrences is not possible. Coverages for
dominant species are not provided. This community is associated with
receding lakeshores Orthic Regosolic and Rego Gleysolic soils in poorly
drained sites with mesic to hygric moisture regimes and permesotrophic
nutrient conditions. Associated species include Populus balsamifera, Salix
bebbiana, Salix candida, Solidago canadensis and Carex praegracilis. The
Calamagrostis inexpansa — Juncus balticus community type is not described
elsewhere in the literature.

HORDEUM JUBATUM INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE

Hordeum jubatum - Puccinellia nuttalliana
Foxtail barley - Nuttall’s salt meadow grass
Preliminary Rank: S4

In the Central Parkland, this community is described by Griffiths ez al. (1996)
from one site near Lister Lake, Alberta. It is a patchy grass community that
occurs under beach ridges exposed for more than two years. Specific site and
soil conditions are not discussed. Hordeum jubatum is dominant or co-
dominant and can almost reaches monocultures in some areas. Hydrological
regime differentiates this community from the H. jubatum community
described earlier (i.e. this community is not seasonally flooded). Associated
species can include Scirpus pungens, Eleocharis palustris, Juncus balticus,
Rumex maritimus, Sonchus arvensis, Aster brachyactis, Ranunculus
cymbalaria and Taraxacum officinale at unspecified coverages. This
community is not threatened, but somewhat limited in extent as it is found
only from oligohaline lakes with fluctuating water levels (e.g. Beaverhill
Lake, G. Griffiths pers comm.). Because it is only described from one site, an
assessment of species and structural diversity between occurrences is not
possible.

(Herbaceous)
Composites
Oblong, spatulate-leaved
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Temperate or subpolar composite grasslands

ANTENNARIA PARVIFOLIA HERBACEOUS ALLIANCE

Antennaria parvifolia - Artemisia frigida - Koeleria macrantha
Small leaved everlasting — Pasture sagewort — June grass
Preliminary Rank: SU

(Herbaceous)

In the Central Parkland, this community is described by Fehr (1984) from ten
sites near Wainwright (David Lake), Alberta. Fehr (1984) estimated percent
cover for the three main species at 35%, 20%, and 20%, respectively. Other
species present can include Juncus balticus (15%), Carex spp. (10%) and Poa
spp. (10%). The variability in species and structure between occurrences is
not reported. This community can be found on hilltops and dry areas.
Specific soil and site conditions are not discussed. The absence of important
forage species (Agropyron trachycaulum, Bouteloua gracilis, etc.) is a
reflection of the heavy grazing this community type receives. This
community is not reported elsewhere in the literature and its provincial
abundance is unknown.

(Composites)

Twice-pinnate leaves

Temperate or subpolar composite grasslands

ARTEMISIA FRIGIDA HERBACEOUS ALLIANCE

Artemisia frigida / Koeleria macrantha - Carex obtusata
Pasture sagewort / June grass — Blunt sedge
Preliminary Rank: SU

(Herbaceous)

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from two sites in Dillberry Lake Provincial Park. Coverages of the
dominant species are not provided, so an assessment of variability between
occurrences is not possible. It is described as being closely associated with
south-facing slopes of glaciofluvial origin. It is found on xeric to very xeric
sites with very rapid drainage and Orthic and Rego Dark Brown Chernozemic
soils. Associated species can include Symphoricarpos occidentalis,
Heterotheca villosa, Thermopsis rhombifolia, and Agropyron trachycaulum at
unspecified amounts. This community is not represented elsewhere in the
literature and its provincial abundance is not known.

(Composites)
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Leaves large, petioled
Temperate or subpolar permanently flooded composite wetlands
POLYGONUM AMPHIBIUM PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Polygonum amphibium
Water smartweed
Preliminary Rank: S4

This wetland vegetation type is not formally documented from the Central
Parkland of Alberta, but is known to occur in shallow water along the edges of
ponds and lakes, with floating-leaved aquatic forbs covering roughly 30% of
the water's surface (Kunze 1994). Polygonum amphibium often forms dense,
nearly monotypic stands. Lemna minor, Potamogeton natans, Sagittaria spp.,
Spirodela polyrhiza and Wolffia spp. are occasionally present. This
community is currently on the Alberta Plant Community Tracking List (Allen
2001) and is ranked SU. Little information is available for Alberta
communities. The species Polygonum amphibium is noted as widespread in
Alberta (Moss 1983) and the occurrence of this species as a community type
is not considered rare (C. Wallis pers comm.).

Johnson (1939, 1941) found this community in Colorado around montane
lakes with significant sediment deposition. In Montana, Heidel ez al. (2000)
note this community from disturbed agricultural sites that are seasonally
inundated and slightly brackish (ranked S? for Montana). It is also found
around reservoirs, ponds and other wet areas in Montana.

Shrubland

Deciduous
Broad-leaved

Temperate or subpolar cold-deciduous shrubland

ELAEAGNUS COMMUTATA SHRUBLAND ALLIANCE

Elaeagnus commutata
Silverberry
Preliminary Rank: S2

In the Central Parkland, this community is described from three different sites;
one site in Dillberry Lake Provincial Park by Meijer and Karpuk (1999), one
site near Rumsey by Fehr (1982) and one site in Dry Island Buffalo Jump by
Bradley and Bradley (1972). In this community Elaeagnus commutata forms
a shrub layer of approximately 50% cover (Fehr 1982). This type occurs as
low shrublands and shrubby meadows along the perimeter of saline lakes
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adjacent to marshes or graminoid meadows. It occupies the middle and lower
positions of mesic to submesic slopes, and is found in areas that are
moderately to well drained with northern or southern aspects often in
proximity to alkaline water bodies. This shrubland community possesses xeric
moisture conditions and submesotrophic nutrient conditions with Orthic Dark
Brown soils. Common associates include Symphoricarpos occidentalis
(potentially reaching co-dominance in some cases according to Fehr (1982)),
Rosa acicularis, Carex spp., Calamovilfa longifolia and Agropyron
trachycaulum at unspecified (but assumed trace) levels. Characteristic herbs
can include Hackelia americana, Galium boreale and Rorippa islandica all at
coverages <5%.

Fehr (1982) describes an Elaeagnus commutata - Symphoricarpos
occidentalis community in the Rumsey area of Alberta. Meijer and Karpuk
(1999) describe an Elaeagnus commutata community in Dillberry Lake
Provincial Park. This shrubland community is typically well developed and
dense with a poorly developed herb-dwarf shrub layer. In terms of
abundance, Bradley and Bradley (1977) considered E. commutata to be more
abundant as one goes south of the Rumsey area and this community is
considered as common in the Central Parkland of Alberta (H. Loonen pers
comm.). The species Elaecagnus commutata can be found throughout central
and southern Alberta, but the occurrence of this species as a community type
is not well documented. The Nature Conservancy (Natureserve 2001) ranks
Elaeagnus commutata as G2, requiring an S2 rank for Alberta.

Elsewhere, similar communities of silverberry shrubland are reported in
Montana east of the continental divide with shrub coverages around 10% and
a Stipa comata understory of up to 70% (Heidel et al. 2000). Natureserve
(2001) describes an Elaeagnus commutata shrubland, but it is unclear whether
this is the same community found in Alberta because the site conditions and
species coverages are not adequately described. Elaeagnus commutata
Shrubland is considered a minor community type forming narrow stringers on
stream terraces in northern Montana, east of the Continental Divide
(Natureserve 2001).

Elaeagnus commutata / Symphoricarpos occidentalis - Rosa woodsii / Poa palustris
Silverberry / Snowberry — Common wild rose / Fowl bluegrass
Preliminary Rank: SU

In the Central Parkland, this community is described by Fehr (1984) from one
site near Wainwright, Alberta. Unlike the Elaeagnus commutata cover type
described above, this community has a tall shrub layer of Symphoricarpos
occidentalis and a characteristic component of Rosa woodsii. This type can
be found in subxeric and submesic locations where drainage is good (Fehr
1984). It has a well developed low shrub layer (75-80% cover) and occurs on
Dark Brown Chernozemic soils. Other species occurring at levels less than
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5% include Achillea millefolium, Thermopsis rhombifolia, Disporum
trachycarpum, Fragaria virginiana, Ribes oxyacanthoides and Galium
boreale. This community is only documented once in the literature,
preventing any assessment of structural variability between occurrences, and
its provincial abundance is therefore not certain.

POPULUS TREMULOIDES SHRUBLAND ALLIANCE

Populus tremuloides - Amelanchier alnifolia - Prunus virginiana / Rosa spp.
Trembling aspen — Saskatoon — Choke cherry / Rose spp.
Preliminary Rank: S5

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from three sites in Dillberry Lake Provincial Park associated with
steep, north aspects. This community is a young, shrub-level successional
stage of regenerating aspen in areas where the canopy has opened from natural
disturbance (e.g. windthrow, beaver, natural forest edge). Drainage is rapid,
moisture regimes are submesic, and nutrient conditions are typically
submesotrophic to mesotrophic. Soils tend to be Rego Dark Brown
Chernozems, Orthic Regosols and Cumulic Regosols. Other species present
can include Rubus idaeus, Ribes oxyacanthoides, Aralia nudicaulis, Smilacina
stellata, and Schizachne purpurascens. We have observed this community in
upland clearings and well-drained, open woods in the Boreal and Foothills
Regions of Alberta. This community was not found elsewhere in the literature
so an assessment of structural variability between occurrences is not possible.

PRUNUS VIRGINIANA SHRUBLAND ALLIANCE

Prunus virginiana - Amelanchier alnifolia / Agropyron trachycaulum - Poa pratensis
Choke cherry — Saskatoon / Slender wheat grass — Kentucky blue grass
Preliminary Rank: S5

In the Central Parkland, this community is described by Griffiths ez al. (1997)
from one site in the Blackfoot Provincial Recreation Area. It is described as
“dryland shrubbery”; cleared areas without aspen saplings where the low
shrubs grow mixed with tall grasses. Soil conditions are not discussed, but
this type was located on a steep, south-facing slope. This community is
considered common in the parklands of the prairie provinces, but becomes
restricted to south-facing slopes in forested areas where it is described by
Griffiths ef al. (1997). This dryland shrubbery can be distinguished from
aspen-dominated shrubland and beaver-cleared areas by the absence of aspen
suckers. Looman (1983) classifies this vegetation in the alliance “Prunion
melanocarpae”, but does not discuss abundance or variation within
occurrences.
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ROSA ACCICULARIS SHRUBLAND ALLIANCE

Rosa acicularis — (shrub) / Solidago spp.
Prickly rose
Preliminary Rank: SU

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from one site in Dillberry Lake Provincial Park. A structural
description is not provided for this community. It can be found on subxeric,
west-facing slopes with rapid drainage, Rego Dark Brown soils, and
submesotrophic nutrient conditions. Associated species can include
Amelanchier alnifolia, Prunus virginiana, Solidago spp., Heterotheca villosa
and Agropyron spp at unspecified (but assumed trace) amounts. This rose-
dominated community is not found elsewhere in the literature and its
provincial abundance is not certain.

Rosa acicularis - Rubus idaeus / Lathyrus venosus
Prickly rose — Wild red raspberry / Purple pea vine
Preliminary Rank: S5

In the Central Parkland, this community is described by Timoney and
Robinson (1998) from nine sites in the Blackfoot Provincial Recreation Area.
This community forms when beavers, pathogens, or insect outbreaks remove
large portions of the forest canopy allowing shrub layers to develop. Cover
values for the dominant species are not provided. It is a beaver-dependent
shrubland type typical of well drained slopes near beaver ponds. It is found in
areas of submesic to subhygric moisture regimes, in Orthic Grey Luvisolic
soils. Associated species include Symphoricarpos occidentalis, Amelanchier
alnifolia, Prunus virginiana, Salix bebbiana, and Calamagrostis canadensis at
unspecified (but assumed trace) amounts. It is differentiated from the Rosa
acicularis — (shrub) / Solidago spp. community described above because this
community occurs in moister site conditions, different soil types (i.e. not Rego
Dark Brown) and it is characterized by the presence of Rubus idaeus as a
dominant species. We have observed this community on similar site
conditions associated with mature aspen forest openings in the Central and
Dry Mixedwood subregions of Alberta. Although a formal assessment of its
provincial abundance is not available, this community should not be
considered a rare type.

SALIX SPP. SHRUBLAND ALLIANCE

Salix petiolaris / (low shrubs and herbs)
Basket willow
Preliminary Rank: S5
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In the Central Parkland, this community is described by Fehr (1982) from one
site near Rumsey, and by Wroe (1971) from one site near Dry Island Buffalo
Jump, Alberta. A description of the structure and cover of the dominant
species is not provided. It occupies moist banks around sloughs, forms rings
or clumps around mesic depressions and is generally restricted to moist areas
with rolling topography. It occurs in mesic to hydric moisture regimes with
moderately to poorly drained Rego and Orthic Humic Gleysolic soils. This
community is surrounded to varying degrees by Populus tremuloides forest
(community type not specified). Salix lutea and Populus balsamifera are
sometimes present as trees. Associated shrubs and herbs can include Rosa
woodsii, Amelanchier alnifolia, Symphoricarpos occidentalis, Poa palustris,
Epilobium angustifolium, Beckmannia syzigachne, Calamagrostis spp., Carex
rostrata and Carex atherodes at unspecified levels.

Fehr (1982) describes a Salix petiolaris / Rosa woodsii / Sonchus spp.
community from near Rumsey, Alberta, and Wroe (1971) describes a Salix
petiolaris / Rosa woodsii / Sonchus arvensis community from near Dry Island
Buffalo Jump Provincial Park. Both types occur on identical site conditions
with the same associated species and are considered the same community type
in this report. This community is not documented elsewhere in the literature.
Salix petiolaris is common in central Alberta (Moss 1983) and when present
often forms communities as thickets or clumps in wet areas, but a formal
assessment of abundance is not available for this community.

SYMPHORICARPOS OCCIDENTALIS SHRUBLAND ALLIANCE

Symphoricarpos occidentalis
Buckbrush
Preliminary Rank: S4

In the Central Parkland, this community is described from several locations;
two sites in Dillberry Lake Provincial Park (Meijer and Karpuk 1999), one
site near Kinsella, one site near Rumsey (Fehr 1982), and one site near Dry
Island Buffalo Jump (Wroe 1971). In the Central Parkland, this community is
a dense shrubland ranging in size from 0.004 to 0.30 ha (Wroe 1971) where
total shrub cover averages 80% (range 75-95%). A large quantity of dead
stems of Symphoricarpos occidentalis can be an important component of this
community. It occupies shallow depressions on the grassland, and in many
instances positions of higher elevations adjacent to the aspen communities.
This community can be found on north/east and south/west-facing slopes on
rapidly drained sites with submesotrphic nutrient conditions, along the
perimeters of naturally open woodlands or in association with fescue
grasslands. It is associated with dry conditions, and Orthic and Rego Dark
Brown Chernozemic soils. Associated species include Elaeagnus commutata,
Rosa acicularis, Prunus virginiana, Artemisia frigida and Koeleria
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macrantha. Rosa woodsii and Ribes oxyacanthoides can also be present all at
<10% cover.

Anderson and Bailey (1980) mention a similar community found in Populus
tremuloides parkland from east-central Alberta associated with Agropyron
spp., Stipa spartea and Elaeagnus commutata. Fehr (1982) and Wroe (1971)
both describe this community from the Rumsey area. All of these types
possess the same site conditions and associated species and are all considered
the same community type in this report. The Nature Conservancy
(Natureserve 2001) has ranked this community type as G4, and it is therefore
ranked S4 in Alberta.

Elsewhere, similar Symphoricarpos occidentalis communities are reported
from Saskatchewan, Missouri, and Montana in mesic depressions, typically
surrounded by upland grassland associations (Heidel ef al. 2000). This
community type has also been described for Montana, North Dakota (Hansen
et al. 1984, Hansen et al. 1990) and is reported as common in the
Saskatchewan parkland (Coupland et al. 1953). Natureserve (2001) describes
a western snowberry shrubland from the western tallgrass and northern Great
Plains of the United States and Canada where Symphoricarpos occidentalis is
the predominant species in the shrub layer and at times forms almost
monotypic stands. Associated species occurring at the fringe of this
community include Rosa woodsii, Rhus aromatica and Prunus virginiana.
The herbaceous layer is poorly represented where the shrubs are dense but can
include Artemisia ludoviciana, Solidago spp., Poa pratensis and Achillea
millefolium. This type is frequently observed in heavily grazed meadows and
prairies. It is tolerant of both grazing and fire (Hansen and Hoffman 1988),
and is under no threat from human activities (Natureserve 2001).

Symphoricarpos occidentalis / Antennaria parvifolia - Festuca hallii
Buckbrush / Small leaved everlasting — Plains rough fescue
Preliminary Rank: SU

In the Central Parkland, this community is described from one site in the
Wainwright Ecological Reserve by Pearson Timberline (1993). The inclusion
of Antennaria parvifolia and Festuca hallii as community dominants
differentiates this community from the Symphoricarpos occidentalis
community described above. A description of coverage or structure of the
dominant species is not provided. This community is found on sandy,
outwash plains with Dark Brown Chernozem and Humic Gleysolic
(calcareous) soils. Slopes can range from 0-10% in all directions, sites are
well to moderately-well drained, and nutrient conditions are submesic to
mesic. Other shrub species can include Elaeagnus commutata and Rosa spp.
Forbs and grasses can include Selaginella densa, Carex spp. and Stipa
spartea. This community is not represented elsewhere in the literature and its
provincial abundance is unknown.
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Temperate or subpolar permanently flooded cold-deciduous shrubland
BETULA PUMILA PERMANENTLY FLOODED SHRUBLAND ALLIANCE

Betula pumila / Carex aquatilis
Dwarf birch / Water sedge
Preliminary Rank: S5

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from one site in Dillberry Lake Provincial Park. A description of
dominant-species structure or coverage is not provided. It is described as a
classic fen possessing a floating mat of organic material greater than 140 cm
in thickness. Soils are Hydric Humisols. Drainage is very poor, moisture
conditions are hydric and nutrient conditions are eutrophic. Associated
species include Salix serissima, Carex aquatilis and Drepanocladus spp.
Floating fens are considered unusual in the Central Parkland (Meijer and
Karpuk 1999) but we have observed this community in the Boreal Region of
Alberta, and similar types are described elsewhere.

A Betula pumila — Salix spp. community type is described from southwestern
Alberta by Archibald et al. (1996). This “dwarf birch / sedge / peat moss”
community occurs in similar site conditions and can include Larix laricina,
Carex spp. and Sphagnum spp. A Betula pumila — Salix spp. community type
is described from the northern tallgrass prairie and adjacent prairie-forest
border regions of the upper midwestern United States, where surface water pH
is neutral to somewhat alkaline and has moderate nutrient levels (Natureserve
2001). It is typically found on relatively shallow peat. This community has a
shrub layer with 25-70% cover, abundant herbaceous species, and sparse to
abundant mosses. Associated species include Calamagrostis canadensis,
Calamagrostis stricta, Carex aquatilis, Carex lasiocarpa, Eriophorum
angustifolium, Euthamia graminifolia, Lobelia kalmii, Lycopus uniflorus, and
Triadenum fraseri. Valid comparisons of this community type to the type
found in the Central Parkland difficult without identifying the Salix to species.

SALIX PYRIFOLIA PERMANENTLY FLOODED SHRUBLAND ALLIANCE

Salix pyrifolia - Betula neoalaskana / Ledum groenlandicum - Calamagrostis
canadensis / Sphagnum warnstorfii

Balsam Willow — Alaskan birch / Labrador tea — Marsh reed grass / Warnstorf’s peat
moss

Preliminary Rank: S5

In the Central Parkland, this community is described by Griffiths ez al. (1997)
from one site in the Blackfoot Provincial Recreation Area. This community is
found in oligotrophic, perched morainal depressions and on bog margins

Geowest Environmental Consultants 56



Plant Communities of Alberta’s Central Parkland

sometimes intergrading with taller swamp vegetation. Associated species,
specific site conditions and soil types are not discussed, however, the
dominance of balsam willow would indicate relatively oligotrophic
conditions. Griffiths et al. (1997) describe this community as a Balsam
Willow Carr; the term “Carr” used for fens with extensive shrub coverage but
with few or no trees. This community is considered common throughout the
Boreal and Parkland Regions of Alberta (Griffiths ez al. 1997) but is not
discussed elsewhere in the literature.

Salix pyrifolia / Carex utriculata
Balsam willow / Greater beaked sedge
Preliminary Rank: SU

In the Central Parkland, this community is described by Griffiths and Griffiths
(1987b) from one site near Onoway, Alberta. This balsam willow Carr occurs
with a dense and diverse herb coverage dominated by Carex utriculata.
Variation in water levels prevents willow colonization from supressing herb
growth. Specific site and soil conditions are not discussed, but other
herbaceous associates, depending on water depth variation, include Glyceria
grandis, Polygonum amphibium and Lemna minor. This community is not
well represented in the literature and its provincial abundance is not known.

Temperate or subpolar semi-permanently flooded cold-deciduous shrubland

SALIX PETIOLARIS SEMI-PERMANENTLY FLOODED SHRUBLAND

Salix petiolaris - Salix planifolia / Carex utriculata
Basket willow — Tea-leaved willow / Greater beaked sedge
Preliminary Rank: S5

In the Central Parkland, this community is described by Griffiths and Griffiths
(1987b) from one site near Onoway, Alberta. This community occurs in
flooded areas where Salix pyrifolia is rare or entirely lacking. Specific site
and soil conditions are not discussed and an estimation of the coverage of
dominant species is not provided. Vegetation around the periphery of this
community can include Salix petiolaris, Carex aquatilis, Glyceria grandis,
Scirpus microcarpus, Galium trifidum, Lysimachia thyrsiflora, Bidens cernua,
Lemna minor and Calamagrostis canadensis at unspecified levels. This
community is considered as common around lakes and sloughs in Alberta (G.
Griffiths pers comm.) but it is not found elsewhere in the literature.

Salix petiolaris / Juncus balticus
Basket willow / Wire rush
Preliminary Rank: S5
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In the Central Parkland, this community is described by Griffiths ez al. (1996)
from one site near Lister Lake, Alberta. This community is described as
willow shrubbery; a stable edaphic climax community on land with a water
table too high for balsam poplar to reach maturity. Site and soil conditions are
not discussed. Associated species include Juncus balticus, Calamagrostis
stricta and Poa pratensis at unspecified levels. The moss Drepanocladus
aduncus can sometimes be present. This community is considered common
around lakes and sloughs in Alberta (G. Griffiths pers comm.) but it is not
found elsewhere in the literature.

Temperate or subpolar cold-deciduous shrubland on sandy substrate

POPULUS TREMULOIDES SANDY SHRUBLAND ALLIANCE

Populus tremuloides / Juniperus horizontalis / Cladina mitis
Trembling aspen / Creeping juniper / Yellow reindeer lichen
Preliminary Rank: SU

In the Central Parkland, this community is described from three sites; one site
near Wainwright (Fehr 1984) and three in Dillberry Lake Provincial Park
(Renewable Resources Consulting Services 1974, Meijer and Karpuk 1999).
Fehr (1984) noted a well-developed shrub layer (approximately 24% cover),
aspen being the dominant species, averaging approximately 2m in height.
Juniperus horizontalis averages 20% cover with Cladina mitis averaging 33%
cover (Fehr 1984). This type is found on inter-dune depressions, on the upper
positions of shallow, south-facing slopes with rapid drainage. Soils are Orthic
Dark Brown to Orthic Regisols with xeric moisture regimes and
submesotrophic nutrient conditions. Other shrub species with lower
abundances (<7%) can include Betula papyrifera, Rosa acicularis, Salix
bebbiana, Gallium boreale, Artemisia campestris, Agropyron trachycaulum
and Stipa curtiseta. The herb-dwarf shrub layer averages 40% cover with
Juniperus horizontalis dominant, but also containing Selaginella densa and
Calamovilfa longifolia. Bryoides form an extensive ground mat in these
stands (30-60% cover according to Fehr 1984) consisting of Cladina mitis (the
dominant), Cetraria nivalis, Cladonia uncialis, Cladonia pyxidata and
Cetraria ericetorum. This community is considered common on historically
windblown and recently stabilized steep slopes and blowouts of the choppy
sand hill terrain of the Central Parkland (H. Loonen, pers comm.), however, it
is not well represented in the literature so its provincial abundance is not
known.

SYMPHORICARPOS OCCIDENTALIS SANDY SHRUBLAND ALLIANCE

Symphoricarpos occidentalis - Rosa arkansana / Juniperus horizontalis
Buckbrush — Prairie rose / Creeping juniper
Preliminary Rank: SU
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In the Central Parkland, this community is described by Renewable Resources
Consulting Services (1975) from one site in Dillberry Lake Provincial Park.
This community type is described from the grassland areas as scattered
patches of Symphoricarpos occidentalis and Rosa arkansana with vigorous
mats of creeping juniper. Specific site and soil information is not discussed.
This community is described only briefly in the literature so its overall
abundance is not clear and there is no information on community structure or
dominant species abundance.

Sparse
Xeric sandy soil
Dunes and blowouts

Temperate or subpolar sparse graminoids on sand

Calamovilfa longifolia - Sporobolus cryptandrus - Koeleria macrantha - Carex
obtusata

Sand grass — Sand dropseed — June grass — Blunt sedge

Preliminary Rank: S3

In the Central Parkland, this community is described by Meijer and Karpuk
(1999) from three sites in the southern half of Dillberry Lake Provincial Park.
This community can be found on sand dunes or active blowouts. It is
generally located on south to west-facing aspects with Regosolic soils and
sparse vegetation cover. Conditions are typically xeric with rapid drainage
and oligotrophic to submesotrophic nutrient conditions. Juniperus
horizontalis and Heterotheca villosa can also be present. This community is
not well represented in the literature. It is restricted to active blowouts and
consequently has a limited range (Meijer and Karpuk 1999).

Temperate or subpolar sparse cold-deciduous shrubs on sand

Populus tremuloides / Juniperus horizontalis
Trembling aspen / Creeping juniper
Preliminary Rank: SU

This regenerating aspen community was described from one site in Dillberry
Lake Provincial Park on a shallow, south-facing slope with rapid drainage
(Meijer and Karpuk 1999). It is found on Orthic Dark Brown soils with
subxeric moisture conditions and submesotrophic nutrient conditions. Trace
grasses, forbs and lichens can include Solidago missouriensis, Calamovilfa
longifolia, Carex obtusata and Cladina mitis. This community is not found
elsewhere in the literature and its provincial abundance is unknown.
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Populus tremuloides - Prunus virginiana / Juniperus horizontalis / Selaginella densa
Trembling aspen — Choke cherry / Creeping juniper / Prairie Selaginella
Preliminary Rank: S3

This community type, described from one site in the Wainwright area, can be
found on sand dunes with Regosolic soils, rapid drainage, and xeric to very
xeric moisture regimes (Pearson Timberline 1993). Slopes can range from 0-
50% on south or southwest aspects. Aspen growth is stunted to shrub height.
Carex siccata, Calamovilfa longifolia and Elymus canadensis can also be
present. This community is not found elsewhere in the literature. It has a
limited range on south-facing sand dunes and is thus ranked S3. Because it is
only documented from one site, and because the coverage and structure of the
community is not described, an assessment of structural variability between
occurrences is not possible.

Temperate or subpolar sparse evergreen shrubs on sand

Juniperus horizontalis / (Koeleria macrantha) / Cladina mitis
Creeping juniper / (June grass) / Yellow reindeer lichen
Preliminary Rank: S1S2

In the Central Parkland, this community is described by Fehr (1984) from one
site near Wainwright, Alberta. Fehr (1984) estimated that Juniperus
horizontalis forms roughly 16% cover, with Koeleria macrantha and Cladina
mitis forming 1.8% and 27% cover, respectively. It is found in stable blowout
areas of sand dunes. It occurs in xeric to very xeric areas with southern
aspect, rapid drainage, sparse vegetative cover, and Orthic Regosolic soils.
Other lichens present can be Cetraria ericetorum and Cetraria nivalis. The
moss Tortula ruralis can also be present. Because it occurs on active
blowouts in sand dune areas, this community is restricted in area. It is not
found elsewhere in the literature and is currently on the ANHIC plant
community tracking list with a rank of S1S2 (Allen 2001).

Lake and slough edges
Saline wetlands

Saline wetland sparse herbaceous vegetation

Salicornia europaea
Samphire
Preliminary Rank: S2

This community is described by Wallis (1990) as occurring generally within
the Grassland and Parkland Regions of Alberta, characteristic of saline Gleyed
Regosolic soils at the edge of the non-vegetated portion of hypersaline
emergent marshes. It is typified by a band of pure S. europaea with less than
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25% cover. Associated species are Hordeum jubatum, Triglochin maritima,
Chenopodium rubrum and Suaeda calceoliformis. This community is not well
represented in the literature for Alberta and is included on the Alberta Plant
Community Tracking List with a rank of S2 (Allen 2001).

The Nature Conservancy has ranked this community G2. They describe it as
being associated with highly alkali wetlands or semipermanent alkali lakes in
the northern Great Plains and Great Basin of the United States and adjacent
Canada (Natureserve 2001). It often borders intermittent open water or is
found on the exposed mud of alkali flats. Salicornia europaea may make up to
100% of the vegetation within these areas. Other associated species can
include Puccinellia nuttalliana, Distichlis spicata, Hordeum jubatum,
Triglochin maritima, Chenopodium rubrum, and Suaeda calceoliformis. This
type occurs over a broad geographic range and has been recorded from
Nebraska, South Dakota, North Dakota, Minnesota, Montana, Colorado, and
north into Saskatchewan (Dodd and Coupland 1966). However, it has very
specific habitat needs occurring on the exposed mud of alkali flats and there
may be less than 50 occurrences rangewide (Ungar 1974c).

Scirpus nevadensis
Nevada bulrush
Preliminary Rank: S3

This community is described by Wallis (1990) as occurring generally within
the Grassland and Parkland Regions of Alberta on sandy saline shores of
emergent marshes. The structure, percent cover and variability of this
community are not discussed in the literature. Scirpus nevadensis is
considered uncommon and usually occurs with very open growth in the
emergent marshes of the Grassland and Parkland regions. It is restricted to
saline shores and a few sand plain landscapes, however, in certain areas it may
form extensive stands (Wallis 1990, C. Wallis pers comm.) and is found as far
south as Texas (Moss 1983). The occurrence of this species as a community
type is not well documented, but it is restricted in extent given its saline
habitat requirements.

Scirpus nevadensis - (Triglochin maritima)
Nevada bulrush — (Common cattail)
Preliminary Rank: S2S3

This community is described by Wallis (1990) as occurring generally within
the Grassland and Parkland Regions of Alberta on sandy saline shores of
emergent marshes. The structure, percent cover and variability of this
community are not discussed in the literature. Scirpus nevadensis is
considered uncommon and usually occurs with very open growth in the
emergent marshes of the Grassland and Parkland regions. This is a localized
community type confined to a few sand plain landscapes in Alberta; the
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Triglochin component appears to be the rare feature (C. Wallis pers comm.)
and the diagnostic component that differentiates it from the Scirpus
nevadensis community described above. This community is included on the
Alberta Plant Community Tracking List (Allen 2001) and is ranked S1S2
therein.

Suaeda calceoliformis
Western sea blight
Preliminary Rank: S5

This community is described by Wallis (1990) as occurring generally within
the Grassland and Parkland Regions of Alberta as a hypersaline emergent
marsh dominated by C. calceoliformis with a cover of <25% at the edge of
non-vegetated saline wetlands. Common associated species are Chenopodium
rubrum, Chenopodium salinum, Puccinellia nuttalliana, Salicornia europaea,
Triglochin maritima, and Scirpus pungens. On the upslope side the
community grades into grasslands. This community is considered as common
around sloughs and saline shores throughout the Grassland and Parkland
regions (C. Wallis pers comm.). Because it is only documented once in the
literature an assessment of variability between occurrences is not possible.

Triglochin maritima
Seaside arrow grass
Preliminary Rank: S2?

This community is described by Wallis (1990) as occurring generally within
the Grassland and Parkland Regions of Alberta as a saline emergent marsh
characteristic of very fine sand to sandy clay saline meadow soils. It is
typified by a band of pure Triglochin maritima with a basal cover <20%. The
most prevalent associated plants include Hordeum jubatum, Distichlis stricta,
Ranunculus cymbalaria, Chenopodium rubrum and Suaeda calceoliformis.
This community also occurs in active springs in Alberta but is very restricted
in area extent (C. Wallis pers comm.). The plant species Triglochin maritima
is common in saline depressions in Alberta (Moss 1983, Johnson et al. 1995),
British Columbia (Parish ef al. 1996) and Saskatchewan (Dodd and Coupland
1966) and the community type is described from north-central United States
(e.g. Montana; Heidel ef al. 2000). This community is currently on the
ANHIC plant community tracking list (Allen 2001) and ranked S27?.

Elsewhere, this community corresponds to the 7. maritimus community
described from Montana by Heidel e al. (2000); a community present on fine-
textured soils of saline and subsaline lakes, seeps and associated inlets.
However, a formal comparison of this community with Alberta Parkland types
is difficult because cover estimates are not provided by Heidel e al. (2000).

Geowest Environmental Consultants 62



SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

SINY2IPNY DIDAY / DADJIUOJOIS SHUA0))
QIMIBION] Ul IOYMAIS[Q PAQLIOSIP JON  / snyndo wnuingly / v4afiuvsipq snpndoq

(P119q[V JO UOI3Y

"9[qeLIBA o1k SO10ads pajeIoosse, [ea1og ‘G661 Surumo(q pue AqQUSNo[IA) +VINGIN
‘s0100dSs JUBUIIIOP PUE SONSLIAIORIRYD IS JB[IWIS Kyunuwwoo “dds xiog / v4afiunsipg snindo suvjonad xyps / v42fiuvsipq snndoq
(sypiuap1200 vnjag)
QINJRIN] UI QIIYMOS[O PIqLIISAP JON] - .10]0S1p X1DS / D42 f1uns|pq snndoq
-owniga1 yuarynu pue uonrsod oryderdodoy reprurs jng (uemaroreses Jo uoI3aIooy SISUaPYUDI
9quouodwos uodse Surjquion 1oy3Iy & pue jusuodwod [B9IOQPIIA S9661 7P 12 WRYSUINO9) SaPI0NnuLd.A] SYSOLSDUDID)) / DADJIUO]OIS SNUALO))
[o11q JoMO[ B Sey Ajruntuwio)) JSes [BaIOqPIA snjndod - v4afiuvsipg snjndoq poom3o(q: / v4aftupsipqg snjndod - buvysvjpoau vjnjog
Y319y 991 JO J0U (uematoIeySes JO UOISOI00Y [BAIOQPIN  Wnivpldsno wniuuio13]J / WnupIuospny
SI Jop[e oy Inq ‘0Fe[quIosse so10ads pue SUORIPUOD IS ‘9661 7v 12 wey3unodg) ‘dds saqry - v.1afiuojos §2q1y - DADJIUO]OIS SNULO)) - DIDAONJOAU]
Jwres o1} Sey AJUNWWO UBMIYIJBSLS [BIIOqPIW Y[ SNUL0)) - P1jofinuay snujly A[IND) IOP]Y JOATY  D42IIUOT / A0JOISIP X1IDS - DIJOJfinud) Snujy

"B}0q[V JO puepyIed [enud)
oY} Ul SWO0330q 99[NOD UI Ind90 03 3Y3noy ], (SI0s
9s1e00 pue judtpeis dooys A[[eroussl) sneajed pue (opeIo[o)

S[[1Y300} 9y} UI SUOAUEBD UOTJBAJ[O MO] Ul SIQALI IdZIe] ‘1007 7P J2 Aosie)) ‘sdjel§ pajun) yj Jo sure[d 1edln)
Uo SOUOBII WEDLS Ul OPBIO[O)) Ul PUNOJ OS[Y 'SBAIE ‘b6 Sun{[oSug pue uoiosinog el1oqry 1sed yinos

ourdje pue ueLredLI U puUNOJ 918 SONIUNWIIOD JB[IWIS ‘LL61 SUTEM) PUDIUISAIA SNUNA / OPUNSIU 42D DUDIUIBAIA SNUNA] / OPUNSIU 42D}
(uemotoreses ‘S[[IH pues O}UBIA]

“JR[TWIS OS[B SUOT}IPUOD SUI[IBADI] ‘€661 ummpoon) pue adioy]) ppi3Ly visiualiy. p1]0f13U0] Dfj1aoWDID))

“JR[TWIS SA109ds PIJRIOOSSE [[& Jsouwe ‘jensqns JE[Iurs - DYIUDLODUL D1ID]D0Y] / SIIDIUOZILOY SnAddIung - psuap pjjauidpjag - SypuozLIoy sniadiuns

'sodA3 puejIed [eUS)) WO SONIUNWIIOD 9SIY)
QJeUAIOPIP P[NOM dJBWI[D PUB UOTJBAI[D INq B[V

JO surejunow pue S[[IY)00J A} Ul SBIIE A}001 PUE (Ssureyunojy pue S[[1300,] B[V ‘€861
Apues WoJj paqLIosOp OS[e a1 SONIUNUIWO0D JB[IWIS,  SSON (G661 7P Jo UOSUYO[) S1ypjuozlioy sniadiung sypjuoziioy sniadung

(6661) dndres| pue 1o (edSe[V pue ‘uoynx ‘eIquinjo)) YsnLig UISYLION

Aq puepfled [eNU9)) 9} UI PaqQLIdSIP AJTUNUIIOD PUES, G661 ‘Ip 12 UOSUYO[) 1S4n-van sojAydpisoloy

oy} Uey) dJeISqNS PUEB UOTIBAJ[O UI JUIISPIP ‘Sieiqey ‘(9183 UOIBUIYSEAN JO SUIBJUNOJA 9PEISE))
ourdje pue paIsaIO0} UI 918 SANIUNWIIOD IB[IWIS /66 SSIE pue se[3noQ) 184n-van sojdydnisojoay 184n-pan sojdydpisooay
SHUIWWO)) (uoned07] puk UONEII)) ANUNWWO)) JB[IUIS Lrunwuwo)) pueppIed [Bud)

‘suosireduro)) 31njeIdI  — e, Y[BMSS0I))

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



9

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

. (30A%1 qnuys o ur yuourwod s1j440)

Suraey uodse yym pajeuItIop SISAI0Y) wingaindo .
-0]4.10)) UON)RIOOSSE U} Ul Sap10jnuta.L] uoindo
QOUBI[[V,, SIY UI (B/86[) UBWOOT PUE ,UOIIBIOOSUOD
uadse,, s1y odA) Arunwrwios siy papnour (Zeg1) SSON
“110do1 SIY3 JO UOIIOAS SaprojnuLa.Ly “g Y} Ul paqLIosIp
SI 1 SB SOLIBA JOA0D AI0JSIOPU[ “SONSLIOJORIBYD SA10ads
JUBUIWIOP pUE 9)IS JR[IWIS SABY SONIUNWIWIOD [V

"(POOMPOXTIA]

[enua)) BIRqLV ‘000T 77 72 AQUSNOY[IAY) INU[oZeH

- 950 / MY :(B119q]V [210g POOMPIXII ‘G661
Surumo(q pue AQUSNO[[IM ‘LHINGT A TUNwwoo)
e[[redesteg plIp) / 9SOY - IUOZBH Payeoyg

- uadsy pue (e119q[V [B9I0g POOMPIXIIA ‘G661
Surumo(q pue AQUSNO[[IA ‘€HINGT A} TUntwwioo)
QUIABY] PIIAL / 9SOY - InuozZeH payedq - uadsy
‘(er1aqLy [BRI0g ‘9661 PIEQIYITY PUE WeySurjodq)
MY AIIdqQUeId ysng-mof ‘My-qd poom3op ‘(e1roqry.
[BRUd)) ‘€661 N1og) pijofiiadsp sisdozdi(y / vinui109
snjd10)) / sapropnua.y snpndoq “(e)1q[y [eDU)
‘€661 JIog) wnijofysndup wniqojids - wndinodyov.y
wn.odsi(q - SNond1dsuod 421y / DINUA0D

snjd10)) / saprojnua.y snpndoyq ‘(uematyoesses
‘SuroA A\ “e103B PINOS ‘BI0NEB( YION

‘opeIo[0))) PINUL0D SNJAL0)) / Sap1ojnuiaL] snjndoq

SQIOH pue squIy§ mo|
/ DInuL02 snjd1oy) / saprojnuia snpndoq

QINJBINNI] UT 9IOYMIS[O POQLIOSAP JON

SyDIUaP1220 sodivorioyduidg
/ viaftupsipq snjndod - saprojnua.y snpndoq

QINJBINNI] UT 9IOYMIS[d POQLIOSAP JON

Snp2IPNU PYDLY / NP2 WNUINGL
- SLIDINDIOD DSOY - DA2JIUO]OIS SHUA0))
/ vaaftupsipq snndod - saprojnua.y snpndoq

“SJUBUILIOP JNOYIIM JOAR] qIoY
Teqruais € Inq (940 [~) SLDJNI1OD DSOY JO IOA0D 1OYSIY

© Sey (9661) PIeqIyoIy pue weySunjoog £q paqriosop (eyIaq[V TeaIog;
Aunuiod ayJ, -, uoneroosuod uadse, (Z¢61) ‘0661 PIEQIYOIY PUE Wey3unpag) My ALoqueld p1jOfiUID 421YOUD]IULY
,SSOTA] JO 2aT3RIuasaIdor A[1e9[0 ST AjTUnuItod SIy | [ysng-mof ¢ (g6 1 SSON) uoneroosuo)) uadsy / v4aftuvsipqg snjndod - saprojnua.y snpndoq
S1DIUDP1II0

QINJBINN] UT 9IOYMIS[d POQLIOSAP JON

soduvorioyduds ; vaafiiddod vinjog
- naaflunsipq snpndod - saprojnuia. snpndoq

*SUOI}IpPUOd
9IS pue so3e[quIosse AIojsIopun Je[ruuls s puepyied

ul 3s010f uadse puedn o1e PoUOUSW SANIUNWIIOD [V

(e)0qV ‘BL86] UBWOOT ‘©1IAIY ‘TL6]

Q0IM BMIQIV ‘T86T YD) saprojnuia.y snndoq

saprojnuia.y snpndog

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



<9

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBINNI] UT 9IOYMIS[O POQLIOSAP JON

SapI0PUDP WNIODUIT])
/ DA2J1UO]OIS SNUIO)) / DIND]S D2IIJ

QINJBINNI] UT 9IOYMIS[d POQLIOSAP JON

DpUNnIAS DIJIYLIO
- pounpp vjo1, / sapiojnuiay snindog

e [eouraold dumng

o[eygng pue[s] A1(J Jeau uoi3oiqng [eImeN pueied
[enUe)) Y} WO PaqLIOSIP oI [V "So10ads pajeroosse
pUB SUOT}IPUOD 9JIS JR[ILUIS SABY SONIUNWIIOD [[V

“(B1I2QTV “0L61 UONTH) suadsaqnd

sngnyj / S1pIUaP1220 SOAAVILOYAUAS / SIPI0JNUID.A]
snindod “(e)1qIV ‘TL6T BIPUOT] pue YHIuS)
2]p2.40q WNYDL) / SYDIUIP1II0 SOA4DILIOYdUIAS

/ Saprojnua.y snpndoq ((e1I9qTV ‘1L61 20IM)
S1ypIUaP1900 sodivorioyduds / sapropnuady snindo

SQIOH / S1pIUap1I20
soduvorioyduids ; sapropnuay snpndoq

"SONLIB[IWIS J0AB] qNIYS
pue q1oy jo uosLiedwod 9jenbape ue 10§ JuSIOLINS
JOU SI [1BJOp INQq ‘SIUBUILIIOP JB[IWIS 9ABY SONIUNWIIO))

(POOMPAXTIA]

[enU)) BLIRq[V ‘000T 7P 12 AQUSNOI[IAY) QIO ]

[[EL / 950/ MV (BMRq[V [B210g ‘G661 Surumo(
pue AQUSNOY[IM ‘€VINGT Aunwuwo))) 9soy - uadsy

Snavp1 snquyf
- SLIDJN21OD DSOY / Saplojnuia) Snjndog

QINJBINNI] UT 9IOYMIS[d POQLIOSAP JON

SISUPLUDI 03VP1]OS
/ DUDIULSAIA SNUNAg / Sap1ojnuia] snpndoq

"UOTJO0S PUB[POOM/ISIIO,] SapIojnuLa.Ly snpndod )
Jopun paqrIosap a1e sad£) Ayrunuwrod asay ], 310dax
SIY} JO uonoas uondrosop AJrunwtod oY) Ul paqrIdsap.
SI 1 SB SOLIBA JOA0D AIOJSIOPU[ “SONSLIOJORIBYD SA10ads
JUBUIWIOP PUE 9)1S JR[IWIS SABY SONIUNWIWIOD [[V

(B)2qV uId3sed ‘6661 ndresy
pue 1[R1N) sngpp sodivorioyduds / stvino1on

DSOY - DINULOD SNJAL0)) / DUDIULSAIA SNUNAJ
saprojnuia.y snpndod ‘(e110qQIV ‘4861 1Y) SLUDINIIOD
DSOY - PUDIUIBAIA SNUNA] / SIPIOJNUa.L] SNdoq.
‘(SuroApy, ‘ejode YPNOS ‘CUBIUOIN ‘L661 1P
12 IOpIOUYDS (6861 7P 12 PIRILD) ([T SAIISAINIEN))
punIUIB.AIA SNUNA] / Sap1oJnuaL] snjndoq

a[pa.0q wnijIvo
/ SLIDINDIOD DSOY - DIJOfIUID 421YOUD[IULY
- DUDIUISAIA SNUNAJ / SaplojnuaL) snindog

*9)BIO0SSE UOWIWIOD € SB »o1uvajAsuuad

snuIxXpA] PIm ‘saprojnuia.ly snpndod Kq payeurop

SI 3] "9SUap 03 asuap A[oreropowt st Adoued oy, “S[I0S
Weo| POUTeIP-[[om UO INod0 Spue)s ‘ejode YHoN Uf
‘Su22svandiand auyovziyog pue ‘SNoNajoyd0 Snilyipy
‘vijofipunjo. vinupdwin)) WNSOJNUIA WNLIONDY |
apnJour ued pue AIBA UBD AJISIOAIP AIOjSIopun
‘I0AOMOH "110dol SIU} JO UONOAS SIPIOJNILD.L]
snjndod ) 19pun paqrIosap sadA a1 se suonIpuod
9)IS PUE [10S JB[TWIS JALY SINIUNWWIOD S [.

S1PIUIP1200 SOAADILIOYAWAS / VUDIULS.L1A SHUNAJ

- p1jofiup LP1YOUVPULY / Saplojnuia.y snndog ‘(yeln)
‘oyep] ‘7861 [1Pqdure) pue 19[33NAA ‘886 19[SSNOA])
SU2082GN.L S1IS0A3VWD]D)) / Snj1ydoa.io sodinorioyduds

- pijofiupp L21yOUD UL / Saplofhwa.) snindog (e103e
YUON ‘1007 AIISIINIBN]) PUDIULS.LIA SHUNA] / SIPIOJNUID.AT
snndoq ‘(eMqV ‘4861 M) PIDIIIS X2.4D)) / DUDIULSAIA
snunag - SLDINI1OD DSOY / saplojnuia.y snindog ‘(e oqry.
‘6661 dndiey] pue 1(10N) 18.n-van sojlydnisoo.ay -
SyDIUOZLIOY SniddIUNy / DIJOfIUID DIYIUD[PULY - DUDIULSLIA
snun.g - sapropnua.y snindog / saprojnuia.iy snndog

QI9H MO / (QnIYs)
- DUDIUISAIA SNUNAJ / SaplojnuaL) snindog

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



99

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBIS] UT 9IOYMIS[O PUNOJ JON

DpIIU DLIDUUIUY
- wnijofa11u VaJIYOY - DAGDIS SISO

QINJBIS] UT 9IOYMIS[O PUNOJ JON

asuapound SN - wnpgn/
WNaPAOY] - WnnnoAyon.y uosldos3y

*90BJINS S,punoi3 oY) e SO3I0UId MO[J JoJempunoIld
UOLI-[RIOUIW dIOYM SBOIR PIZI[BOO] Ul SUSJ UOLI ‘[Ietll
PRIOPISUOD 91 SANIUNUWIWOD [[Y "SI109ds pojeroosse
ul pue ‘0JewlII[o ‘SUOHIPUOD 9JIS Ul JAPIP SeloNed )

pUR BUBJUOIA] JO SOJBIS O} WO} PILIOSOP SO IUNIIOD
oy} pue puepyIed [eu9) UIDY)IOU dY) JO SUJJ oY ]

(opeIo[0)) ‘1007 7P 12 Kesie))) vijofanbuinb
S140Y202]7 {(BI0¥E( PINOS PUB YHON ‘BUBJUOIA
‘000T Iv 12 [9p1_H) pijofonbuinb siivy20o]7q

vijofonbumb s14vyo202]57

QINJBIS] UT 9IOYMIS[O PUNOJ JON

$Nn1523102 0102UdS

QINJBISI] UT 9IOYMIS[O PUNOJ JON

SISUaPOLUDD SNULO)) / SNDIIPRU
vy / (ponv]3 vadig) saprojnuiaLy snindog

“Ie[IWIS 918 SUON)IPUOD IS Jnq ‘(9ouepUNgE pUL
od£y ur A1eA ued $9109ds) suonisoduwios A10)s19pun pue
JUSIU0D 90MIdS AIYM JIOY) UL JQHIP SINIUNWIOD 9SAY [

(BMRQIV ‘€661 WeYSUOog)
poom30p I91S0-Pal / uddse pue ‘UIIITIOJUIM,
yurd / A110qdsei--asoi / zejdod wes[eq--uodsy

Snapp1 SNqnyJ / PONDI3 DA
- naaflunsipq snpndoy - saprojnuia. snpndoq

"SONIUNUIWIOD Ud9MIq S[NI] ATeA SqIOY pue
SQIIYS ‘0Fe)s [BUOISSOOONS PUEB SUONIPUOD JIS JR[IUIS
‘K103s10pun uadse yym donids omjeur - JS910J Je[IWUIS

(uematojeyses

[B2I0QPIIN 9661 7P 12 WeySunoag) oonidg oy,

- uodsy Surjquiai], Auoquer) ysng Mo {(BqOIIUBIA]
‘0661 [[BUSID)) Sapionua.) snndod - vonv}3 vadld

qniys
MO] / saprojnuia.y snpndod - ponv3 vadig

‘(uostredwos [ewrioy 1oy 9yenbope jou
suondrosap) 10400 pue uonisodwod Yjoq ur saroads
KJ103SIOpUN UT UOTJBLIBA ST QIOU) INq SJUBUIWIOP JB[IWIS

(9661 PIEqIYOTY puUE WEYSUDIog) MS-qd [1BISIOH;

va2fiuvsipq snpndoq
- saprojnuia.y snpndod - onvi3 vadiJ

‘vds140 snujy pue ‘sap1ojjipidu wniuoov, ‘dds vuipny)
J0 1900 1YSIY  SeY (9661) PIEqIYITY PUE WeyuDoog
£q PaqLIdsap AJTunwwIo)) SUOHIPUOd IS pue
K103s1opun Jeqruuts yim 3saroy ourd spoefl puepdn Apueg

(B1I0qV [e210g ‘9661 PIEQIYOTY PUe
wey3unpag) [d A119q1e9q ‘(BqOITUBIA “YSeS ‘BlIoq[V.
[e210g ‘G661 7P 12 UOSUYO[) DUDISYUDG SNUl]

184n-pan sojAydpisojoay / vuvisyunq snuiJ

"SOOUQIIIIP ON 'So10ads

POIBIOOSSE PUB SOIISLIOJOBIBYD YIS JRIWIS dARY [V

(B1IQIV ‘L661 P 12 SPYFLID) 119GIITOS
WNIZOAND] / WNIIPUDJUDOAS WINPT / DUDLIDUL D]
{(uemayoleySeS [BAIOQPIN ‘9661 7P 12 Wey3uroag)
‘dds wnudpyds / wnoipuvjua0.43 wnpay

/ buvlpul padlg :3og pdi] pue Sog Aqqniys

DaDPI-SIYIA WNIUIDID 4
- WNDIPUDJUIOAS WNPITT | DUDIIDUL DII1]

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



L9

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

PaIeIo0SSE puR OWISaI [BOISO[OIPAY UI mQ:EEuEOQ
Sapo.ayip ) 90 WO} SIYIP) POPOO[J A[[BUOSBIS

QINJBIS] UT 9IOYMIS[O PUNOJ JON

aSuUdAID WN1sLI)) - sLpsnipd vog
- D20DINIS DOJYIO]0IS - SIPOLIYID XDAD))

‘(saroads
PaIeIo0SSE pue oWISaI [BOISO[OIPAY UI SOTIIUNTITIOD
Sapo.ayp ) 00 WO} SIYIP) POPOO[J APUSUBULIdJ

QINJBIS] UT 9IOYMIS[O PUNOJ JON

pjofiw] vydA] - stpsnipd SLDY202] 7
- D2IVINISIJ DOJYIO]0IS - SIPOLIYID X2AD))

‘(saroads
PajeIo0SSE pue oISl [BOISO[OIPAY UI SOTIIUNTITIOD
pa4oynp ) Y0 WOIJ SILJIP) POPOO[F APUSIITULIOIU]

QINJBISI] UT 9IOYMIS[O PUNOJ JON

DIDINOLAIN XDAD)) - SIPOLIYID XIAD))

‘(saroads
PaIeIo0SSE puR oWISaI [BOISO[OIPAY UI SOTIIUNTUTIOD
Sapo.ayip ) I9YI0 WO} SIIP) POPOO[J A[[RUOSBIS

QINJBIS] UT 9IOYMIS[O PUNOJ JON

psuvdxaul SSOLIPUDID,) - SIPOLIYID Xo4D))

QINJBIS] UT 9IOYMIS[O PUNOJ JON

vsuap vj[auLsvjag / HIvY A
- DUDJUOUIIXDS DINISD,] - DYJUDLODUL D14D]IOY
- pp1314f DISTUALLY - D1]Of13UO0] Dfj1aowD]D))

QINJBIS] UT 9IOYMIS[O PUNOJ JON

Sn142dsay 2)SY - DULIISUD DJJIIUIIO]
- SNOUIDG SNOUNS - DIJLALS SYSOLSDUD]ID))

QINJBISI] UT 9IOYMIS[O PUNOJ JON

DIOVUIPUNAD SID[DYJ
- SOPOLDYID X24D)) - DIJLS SYSOLSDUDID))

QINJBISI] UT 9IOYMIS[O PUNOJ JON

Sno1Inq snouny - pSubdxaul SySOLSLUDID))

'100T v 12 K9sie)) AQq OpeIO[0)) WOL

PAqQLIOSIP 9SO} 03 JE[IWIS QI SONIUNWIIOD B[V,
‘IoAOMOH °sde3 1s010J U pue ‘sa1poq Iojem Jo so3pa
oy} Suoje ‘suoissaidop pajepunuI-A[[BUOSEIS Ul B[V,
WOJJ PAQLIOSOP SAMIUNWIIOD WO JQPIP PInom Aoy
MOT] 0} Se Jea[oun s 31 0s ‘(pay10ads jou aIe SUonIpuod
JejIqey Y3 Ing SJB)S PAIIUN) OY} JO SPUB[SSLIZ o) WO
PAqQLIOSIP I SONIUNWIWIOD SISUIPDUDD SYSOLSDUDD))

*(0peIO[OD) ‘TOOT IV 12 A3sIe))) Sisuapvund
s1yso3puwp)) (e110q[y POOMPIXIIA [BIU))

‘000T v 12 AQU3NO[[IAN) SISUaPDUDO SHSOLSDUWD]D.)
{(opeIo[0)) ‘10T 2AIISAINEN]) SISUIPDUDD
s1soL3puippy) {(S91e)IS PAINU() Y} JO SUIe[d JBaln)
$L66] ‘1D 12 IOPIAUYDS) SISUdPDUDD SHSOLSDUWD]D.)

SISUBPDUDD SSOASDUD]D))

“DIDINUIULOD

snudpavji 10 ‘Sypuap1220 Sodivd1ioydullg 11spoom
psoy I JO Funsisuod juouoduios qniys moj ‘Ayojed
B UIBIUOO OS[e PINod Inq ‘sadK} puesseis Ajrewrid
QIOM SANIUNWIIOD 9SAY], potuvajAsuad xauv))

pue ‘vjdydouays xaiv)) ‘nyjus uosldos3y vy
DONISA ‘DYIUDAIDUL D142]I0Y ‘DIDULIOD am.crn ‘syueuIIOp.
SUIMOT[O] oY} PIM (OB SONIUNWIIO FUIULIOY

s11ov43 g punoy (ejep paysijqndun) sjuejnsuo)) ejorg

(erep
paysiqndun ‘sjuejnsuo)) vlolg) 1710043 DNOJAINOG

Dp131Lf VIS - S1]10DA3 DNOJINOG

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



89

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBISI] UT 9IOYMIS[O PUNOJ JON

D1]0f13U0] DfjIAOWDID,) - DIPIDIS Xo4D))

(8T61 SSOIA Ul [1819p JO Jjoe]) patedwod

K1orenbape oq jouued SONISLIOJORIBYD 9)1S INq NIBd
[euoIyeN pue[s] Y[ Jeau punoj os[e dJe SoNIuNUWWo))
'Soye] 0M) SuruIofpe punoy 9Iom SOIIIUNUITOD SSOA
‘s03ps Apoq 1ojem SUOJe PUNOJ dIoM SINIUNWIIOD YJog

‘(e31q[V oo s1od ‘US[[Y T pue SYIFLID)
‘D) stsngpd vpp)) - sniaddo-opnasd xa4v)) (eI
‘9761 SSON) stusniod vjpy) - sniaddo-opnasd xa.40))

srsnpd ppp)) - sniaddd-opnasd xa.4v))

QINJBIS] UT 9IOYMIS[O PUNOJ JON

pjasiynd vdys - dnois xa.uv))

QINJBIS] UT 9IOYMIS[O PUNOJ JON

DYIUDAIDU DLID]DOY - ANO.AS Xo4D))

QINJBISI] UT 9IOYMIS[O PUNOJ JON

p1j0fi3uU0] vfjIaowmDIV) - dNno.43 xXa.4v))

‘SOPO.LYID
X2.4p)) J0 spue}s a1nd dw0o2q UL SARIUNUITIOD

BUQ[Y Wndipolins wniun3inds pue ‘aapns

wnig ‘vaoponisaf vojy2070§ ‘wniqiydup wnuo3Ajoq
D2ODUIPUNAD SIADIDY] ‘SISUDAID DYUapY ‘(SPUe)S JOLIP
ul) S1puva3 v1422415) ‘SLpsniod s1apy202]5 ‘(SNIPj02IUD]
LIS =) WNID]02IUD] WNYILJOAYdu S ‘21piaLij

puiS1] 7 IPNOUL SIS PAJLIOOSSE UOWIO)) “SA0AdS
jueurwiop 9y} 9q isnf 1o spuess osrdKjouowr A[[e13uasso
WIO0J ABW S2PO0L2YID Xa4D]) *QUIES A[9JeIOpOW IO [SoL
9q AW I0jem O], 'SIOALI PUB SWEANS FUOJ. 9q Ued Ing
suiseq Jo suorssaxdop ur A[[eo1dA) oxe sa3Is 9oy, "TBIA
[OBI SYOAM [BIOAS IO Jdjem SUIPUR)IS JARY Jey[) SIS
PUB[MO] UO INOJ0 SPUB)S "BPBUR)) PUB SIJL)S PAIIu()
oy Jo uor3ar aureld ssei3[[e) WIdYIIOU oY) Ul SINO20
Mopeau 1om 93pas poume papoo(j Ajurerodurd) siy

(sa1eIS PAYIUN A} JO SUre[d 181D ‘B661
1D 12 I0PIDUYDS ‘10T QAISSAINIBN) SIPOLIYID X24D))

AOUIUL DU / SIPOLIYID X2AD))

‘(saroads

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



69

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

‘suorssa1dop Jo[[ews punoie ULl & St

Jo ‘suorssaxdap ourpes jefj ‘931 Jo suoniod JAISUIIXS
I0A0 puejs 2ind Jsowe UB Se SINOJ0 J1 UBMIYDIBYSES
ul "(000Z ‘77 72 [9PIOH) BUBJUOIA UI SoySIeW
qurfesqns pue ysnjoeIq JuduewIdItds pue [euoseas
Jo oseyd umopmeIp & pue ‘(466 uosdwoy]) odA)
puB[oM dUI[BSqNS POPOOTJ A[[EUOSEIS B ST UOIIBIOTOA
SN090BQIOY A9[IEq [1BIXO0J QU] SOUIUNWOD JB[IWIS

(s1e1S partun dY) Jo sure[d 181D ‘100T
QAIOSoIMRN) wnipgnl wnap.iofy {(uemayolesses

‘9961 puejdno)) pue ppoQq) wnivgn! winap.iofy

wnpgnl wnap.1ogy

(S661 Iv 12 UasueH ‘00T [9P1OH)

BUBJUOIA 1NOYSNOIY) SUONIBA[S MO] Je 9dA) Jolewr

© ST Pue ‘sd)e)s JSOMULION 91J10Bd ) PUE ISOMYINOS
oy ojur Surpualxd A[qissod ‘sure[d 18910 UILYIOU
pUR [e13UID O} Ul PAIUIsaIdal [[om SI 3] "POPOO[}
K[reuosess aIe jey s3unyes uerredrr pue sajoyjod
ourexd Surpnjour ‘spuepiom ysIorIq A[9jeIopowl

0} APYSI[S Ul SINOJ0 AJTUNWITHOD SIY) SOOUB)SUI

oo uf "(8661) ‘v 12 IOprouyos ur uostredwod
oyenbope ue J10j [1e3Op Ul POqLIOSIP JOU SUOIIPUOD 9IS

“(euryuOIN “000T 17
12 [9p1oH) stisnypd S1apyo02]7 {(S91eIS PANU( SUIR[
180ID) ‘L 66T [P 12 IOPIUYDS) StiIsnpd S14vY202]7

srsnppd S140Yy202]57

*(93e10A09 TESEq 9,00 03 dn) saroads

P9IRIOOSSE JO J0A0D poruIueIs oY1y AJueoyIugis yim.
IOA0D S11Y21IS1(T JO %0 €-01 Wogy Surduer 05eI0A00
[eseq JO SuLId) Ul SOLIBA AJIUNWIOd UBMAYDJLNSLS
‘suonIpuod s onkydorey 10 onAydorey-Twos oures

(uemayojeyses ‘9961 puejdno)
pue ppoQQ) “dds u04ddo.3y - p3oLIS SIYO1ISI(T

1y11us U0ALdo43Y - DIOLIS SYYISIT

"040C < JO 19A00 Teseq e yym spuejs ond

1sow[e SuruLIo} ‘vupiyvinu vijjPuIINgG Kq pardnodo seare
UBY) UIES SSI AT. YOIYM Seare Sulkdnooo se Ajrunuuod
SIY3 PAqLIOSAP (0661) SH[BAL "S[OAS] 2INISIOW PUB SAIN)X)
[10S JO A3o11BA B U0 SULLINOJ0 AJIUNUIWod SIy} pajou (9961 )
puejdno) pue ppog ‘(9961 puejdno) pue ppo() smopesur
119s0p Jo syued sures 3sow oy ur juourtwoad st 31Inq ‘Yein)

JO yINOS uOI391 119SOP WLIEM U U SBOIR DAISUIIXS SSO] YONnui
so1dnooo sseid es (9961 puedno)) pue ppo(q) ewoyeO
SE IN0S IeJ Sk SeaIe duI[es JO $o109ds JUBUIWOP € SI SSeiS J[es

(uemayojeyses ‘9961 puejdno)
pue ppoQ) oL Syyo1siq ((se1elS paun Ayl Jo
sule[d 18I0 ‘L661 [P 12 JOPIUYDS) DIILUS SYYIUSIT

DIOLUS SYYIISIT

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



0L

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

‘suostIedwod [ewIo} 10J YSnous parejop jou
ore suondrrosa “sodA) AJrunwutod 9say) uddIm)aq AIeA
0} SUOIIPUOD 2INISIOW PUE 10 10} [enudjod SI 910t ],

(BURIUO “000T 77 72 [9PIOH) SMINID,

snda1og ‘(euyUOIN ‘p661 uosdwoy]) snmnov snd.1o§
(e112qV °L66T 17 12 SYIFLID) Snpijpa snd.1og

- sminop snda19§ (81 ‘6661 Jndiey] pue 1o[1oN)
sninop snda19g {(BIRQTY ‘SI[BA\) S1InoD sndi10§

smnov sndi1o§

(000Z v 72 [9P1OH) S[eUURYD ysemino [e1oe]3 Jo jaed
USYO PUR ‘SpaysIojem UIseq-pasold ul A[[eoardAy st iy
"eJoye(] YHON PUE BUBJUOIA ‘UBMOYDIBYSES ‘B}Idq[V JO
uor3a1 sure[d pajeroe[3 oy ur sInooo o9dA) Ayrunwtod
sy, uorpu 1ad syred (g pue ¢ uoamjaq S1 AJrurfes pue
Juosqe ST UOIIBIOZ0A P00 dIOYM ‘SAIOYS PajeIddoaun
Uo JI9qQ[V 10§ Aj1unurtiod s1y} Suonuawt (066 1) SITBM.

(BUBYUOIN ‘000T 77 72 [9PIH) PULLLDUL
viddny ((e)IRqIV ‘0661 SHTeA) Puttvu viddny

vuiyLivw viddny

‘(uosrredwos [ewIOf JOJ JUSIOLNS

JOU [IBJOP) SONIUNWIUIOD B[ 03 patedwos ajewn[o
PUB UOIJBAS[Q UI SOOUIIAIP I Ing uorisodwiod
soroads pue 931s Je[ruais A[qeqold "¢ JIOLIdIUL

Ul SBaJe I[BY[B UI SUOTJBAJ[O PIW 0} MO] WO} PAQLIOSI

‘(elquinjo)) ysnLIg oL ‘9661 70
12 USLIR]) DIOLS SIYO1SI - PUDIJIDIINU DIJ]aUIDING

DIOLUS SYIUSIT - PUDYIDIINU DI]]OUIIINT

‘suosLredwod

oyenbope 10 [1B30p UI PAQLIOSIP JOU I SINIUNWIIOD
BIUIOJI[ED) PUE Ye)[) "SONe[ [[E)[e QUI[BS [}IM PIIBIOOSSE
sye} oy pue sdoas oulfes ‘SMOpeawl Jom UL S[I0S JUI[ES
pajeInjes A[[BUOSBIS ) IM PIJBIOOSSE SI I BUBJUOIA]

u] 'syY3no[s ouI[es PuNoIe pueq IpIm € Ul SIN9J0 I1
010y ‘suorssaxdop aures OLIPAYQNS PuUE ‘S[I0S MOPBIWL
auryes Ae[o ‘AAoY 0} WEO[ Apues ‘Oulj Uo punoy

ST AJTunurtod SIy) 811aq[y ur suondriosap yioq 10,

“(eruzojIE))

‘YeIN “BUBIUOI ‘000 [9PIOH) PUvlj|pinu vijjau1dond
(e12q[V 0661 SHIEM) DUDIDIINU DI]]oUIIN
(e1qIV ‘TG T IUS) pubijpiinuU DijjouIdINg

puDIPIINU D1JJaUIIINT

QINJBIS] UT 9IOYMIS[O PUNOJ JON

DIOLLS SIYIUSI(T - SISUIPDAdU
snd.10§ - vijofiiadsp vidioquajynpyy

"B1I9Q[V JO uo13aiqns puepyred [enuod

o) UIIIM PIJeoo] o1k yjog ‘10adse oures pue ‘dwirgax
[eo130]0IpAY awes ‘sa10ads pojeroosse awes ‘0dA)

[1os awes ‘Iefruuls A10A readde soprunwwios om) 9say |

(8119q1V 7861 142:1)
1y11us U0ALdo43y - DYJUDLODU D1I2]20Y ‘(RIIq[Y
‘1L6T 90IMN) 1y11us U04ALdo43 Y - DYIUDAIDUL D112]2OY]

1Y11US UOALAOAS Y - DYIUDAIDUL D142]20Y

"“UBMIYOIBYSES UI SYSNO[S punote (B11oq[y Ul
pUNoJ Se) JUBUILOP © St A[QIel ‘Dupljjpyinu vijjau1dong
PIm uonisodwod 9[qeLIeA Ul SINd%0 wnjeqnl wnopIoH

(uemoaryoreyses ‘0L61 puedno) pue
ION[BAN) DUDIILIINU D1]]OUIIING - WIDGNL WNIPIOL]

pUDIPINU D1]aUIIIN] - WIDGNRL WNaP.LOL]

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



IL

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBIS] UT 9IOYMIS[O PUNOJ JON

sy puipv]) / wnnvoAyov.ay uoiLdoi3y
- DYIUDAIDUL DLID]20Y - DIASHAND DS

"SI} WOJJ JUSIQPIP

K19301dwod 9q Y31 Ayrunurtwod s1y) 0s ‘uostredwod
[euLIo © 10} uonjeuLIoyur saroads apiaoid Jou op (8661)
UIOA\ pue o1a0ulmA  Teonuapl A[[enuasss e (1L61)

0IM PUe (7861) TY9 AQ POqLIOSIP SONIUNUIIOD Y],

(er1eqV

‘1661 UM pue o1aoulnp) “dds vonysa,] - dds vdig
{(B1I0qLV ‘1LGT 90IA) 1]]pYy vONISI - DIASIND PAS
(e12Q1V “T861 TYO) 1Y 1INYSI,] - D1aSH.ND DAY,

1170y DONISA,] - DISILND DAY

QINJBISI] UT 9IOYMIS[O PUNOJ JON

§1710043 PNojINOG - P12S1ND DAY

‘(ZL61) UOSIOPUY AQ PAQLIOSIP AJTUnuwiod

o) ur Axea ued amssaxd Surzein) ‘vuvidun3fjom
“IeA Su2ipd auowdul pue ‘vpidiif DSl
‘DIVISILO DII2]20Y YIM INOJ0 UBD SUOIJBIOOSSE
soroads ur uonerIeA SOWIZoI [BOISO[0IPAY puUE
suonrisod orydei3odo} Je[TuIls 9ARY SONIUNWIIOD [V,

(er1eq1V

‘TL61 U0SIOpuY ) vpi3LLf DISIudlLy - WMo yon.i|
U0.44do43y - vjasyand pdyg (eIQY ‘7861 Y
PUB [L61 90IN\) Dp13Lif DISTud)LY - DIas1LnD pdiig

pp1314f DISTUDILLY - DI2S1IND vdlS

QINJBINNI] UT 9IOYMIS[O POQLIOSAP JON

njpy vonysa,g - vpnpLiia vdyg - Pipuod vdyg

QINJBINNI] UT 9IOYMIS[O POQLIOSAP JON

DIPSNIGO
Xav)) - 11342gpuns voq - vipuiod vdyg

QINJBINI] UT 9IOYMIS[O POQLIOSAP JON

DIDSNIGO Xa4D)) - MYJIULS
U04Ado43y - wnnnodyon.ay uosldos3y
- DYJUDAIDUL DLID[20Y - DIPUOD DALY

QINJBINNI] UT 9IOYMIS[O POQLIOSAP JON

nypnus uosddos3y
- DYIUDLODUL D1LID]IOY - DIDUIOD DA1S

QINJBINNI] UT 9IOYMIS[O POQLIOSAP JON

nypus uoLddos3y - s17100.43 uands

QINJBINI] UT 9IOYMIS[O POQLIOSAP JON

puDIPIINU D1JaUIIINT
- wngpgn{ wnap.og - suadund snd10§

's9ye)S pajIuN)

o1} JO sure[d Je9ID) UIOYIIOU PUB UIO)SIM O} pUR UISBg
UlejuUNoOuLIoU] 9} Ul BUBIUOJA UI SYUSNO[S QuUI[es punoe
Spueq Se SIN0%0 INq LIV WOIJ PAqLIOSIP [[9M JON

(euelUOIN ‘000T P 12 [9PIOH) Suadund snd.i10§

suadund sndi1o§

QINJBINNI] UT 9IOYMIS[O POQLIOSAP JON

DIOLAS SYYOUSIT - wnpgnl wnapiogy
- puplPIINU DIj]oUIIIN - snsopnipd snda10g

-2d£y Kyrunwutuoo awres o) Ajqeqoad
918 959y, ‘uostredwod [BULIO} © IO [1ejop Ul paqLIosp
JOU Q1€ SONISLINOBIRYD JOYI0 INg ‘SYINO[S dulfes

puUNoIE pukq 9pIM B SB PAQLIOSIP I SONTUNUINIOD [Jog

(B1QLV ‘7861 1Y) snsopnivd

snd1og {(BIQTY ‘0661 SITEM) snsopnipd snda10§

snsopnypd snd.i10§

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



L

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBISI] UT 9IOYMIS[O PUNOJ JON

wndpoLuna wniun3ivdg

QINJBISI] UT 9IOYMIS[O PUNOJ JON

DIOLUS SYOUSI(T - DULIDSUD DJJIIUSIO]

"90URQIMISIP JUSJT YJIM SPUB[IOM:
Ppajepunur A[[eUOSEas ‘YSD{orIq Ul SULLINOO SB[V
0} AJTUNWwod Je[Ius e aqrosap (0007) 77 72 [9P1OH
*(sad£3 Ayrunuuos suejuow uddelpe ‘SULIIp YPIm
pue) sadA) B110q[Vy UBY) UOTIBAS[S JOySIY © je uonisodop
JUSWIIPIS JUBDIUSIS 1M SB[ SUBIUOW OPERIO[0))

ur Ayrunutios stg) punoy (1461 ‘6€61) uosuyof;
-uosaid A[euoisesoo are “dds viffjoy pue ‘vziyidjod
pjapo.1ds “dds viip3psg ‘SUnIpu U0J230UDIO]

“out puwa7 spuels ordAjouowr A[Ieau ‘osuop

SULIOJ UoYo wniqiydun wnuo34jog ‘opeiojo)) uj

“(UBIUOIN “000T

‘1D 32 [OPIOH) winiqiydun wnuo3qjog <(0peiojo))
‘Iv61 ‘6£61 uosuyor) wniqiydun wnuo3qjog {(91e1s
UOISUIYSB AN ‘b661 ozuny]) wniqiydup wnuo3djoq

wniqydwn wnuo3qjoq

QINJBISI] UT 9IOYMIS[O PUNOJ JON

pjop1da] vz1yi00415)
- Ss1suaivad O - S1SUGPLUDD SNUA]T

*10Ae[ snoooeqIdy o) ur suoniodoid

[enbo Aysnoa ur vypynoryn xa4v,) pue siypnbp xa.4v)
30q Jo 9ouasaxd o) AQ POZIUS091 ST J1 JIOYM SIOALI
IoSIe] JO SBOIR IOJBMYOB] PUR ‘SOYE[ ‘SIS IOPIOo
-MO[ JBJU STI0S PIJeINJEs UO JO “IdjeMm [[1IS 0} SUTAOW
-MOTS ‘MO[[eyS AIoA Ul soydjed pazis-ojeropout 0}
[[eWsS Ul $IN0900 A[[eIoua3 UOIIe}039A PUBR[}OM UOWTIOD
SIY) “opeIo[o)) U] ‘uone}asaA 1ojem uodo ‘orjenbe

puE U9J 93Pas IojeM UaMIOQ 20BJIIUL 9} Sunuasaidol
spuod pue soye[ Jo saIoys a3 Suoe pue suoissardop
[EUTRIOW ‘JoM UT SINOO0 AJTUNIITIOD ST} BLIOQ[Y U]

(opeI10[0)) ‘100T 2AIeSaINEN))
DIDINOLYN Xa4v)) - S1jpnbp xa4v)) {(Seye)S pajtuN)
sure[d 189I0) ‘661 7P Jo IpIouyods) sypnby xa4n))

DIDINILIIN X4D)) - SIIIPNDD Xo.4D))

QINJBISYI] UT 9IOYMIS[O PUNOJ JON

DYIUDAIDUL D142]20Y - DP13LL
piIstuaiLy - (vpiiu) vijofiaind vrvuuaIuly

(9661) Iv 12 wreySunjoog
SQ0p s& “dds X2.4p)) JO SUBUIWOP-09 Y)IM A)IUNTILIOO

B 9qLIOSIP (£661) UIMPpoon) pue odIoy], ‘pojnsiLy
DU JO SJUNOWE FUIATRA IIM AJTUNTITIOD B 9GLIOSIP
(S661) v 12 syl “Area ued sa109ds pojeIoosse
INq ‘SONIUNWIWIOD [[€ UT Je[IWIS QI8 SUOIIPUOD 9)IS

‘(euBUOIN

‘000C v 12 19p1oH) viofiyv] pydA[ (e11eq[y.

‘S661 Iv 12 SYIJLID) v10fiyp] pydA] (UemdyIeyses
S[ITH PUes ONUEIA ‘€661 UIMpoon pue adioy[)
p1jofii] vydA] / DIPAISO4 X24D)) - S11IPNDD X2.4D))
‘{(uemayoIESES JO UOIF9I00H [BAIOQPIIN ‘9661 1P

Jo wrey3unooq) “dds xa.4v)) / 1]0fi1v] DYAA] YSIBIN

vijofyv] bydA]

QINJBISI] UT 9IOYMIS[O PUNOJ JON

DIPSNIGO
Xa4D)) - 11342Gpuns voq - vinpLiia vdyg

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



€L

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

‘uostredwod
[euLIo} ® 10} ySnoua payrelap jou dre suondrrosa(
‘K103s10pUn SUIAIBA 1M ISQI0J QINjBW [

(POOMPAXIIA [BHUD)

BQTY 000T 77 72 AQUSNO[IAN) S0y - UOOjYSES

/ MY ‘(o1reiuQ ‘SUToAA) “BUBIUOIA “OPRIO[O)) ‘7861
[1eqdue) pue 10[33NSIN) vijofiulp 421YOUD]IULY

/ saprojnua.y snpndog ‘(yei) ‘epeAdN ‘oyep|

‘9861 IO[BINJIN {1007 2AISaINIBN]) 1S910,] SQIO]
[[BL / p1jofiup 421youvjouly / sapiojnuiadl snjndoq

‘dds psoy / pubiu1Sa1A SNUNAJ -
pIjOfiUID 421YOUD]IUY - SaploJnaL] Snndog

QINJBISI] UT 9IOYMIS[O PUNOJ JON

s1ysnipd poJ / 11SPOOM DSOY - SDIUIPIIIO0
soduvorioyduids / vypinuutod Snusvanjiy

BLOqIV,

Ul punoj se AJIUNWwod dwes Y3 ST SIY) J1 Jed[oun Si
J1I0q ‘eUBJUOIA] UIOYIIOU UI SIOBLID) WEANS U0 SIOFULIS
modlreu Suruioy adAy Jourw e S1 pue[qIUS DIDINUULOD
snudvavji “10Ae] qnIus Jremp-qioy padojorap Ap100d
B (1M osuap pue pado[aaap [[om A[reord4 ‘sadofs
o1sawqns 0} JIsaw Jo suonisod J9mo[ pue J[ppIrur

Ul SULLINOO0 AJUNWIIOD S1JDIUIP1II0 SOAADILIOYdUAS
- pIDINUWUIOD SNUSPa]F Uk 9qLIOSIP (ZL61) Ao[pelg
pue A9[peig pue (z861) IYd ‘Smopeow poruruers

Jo soysIew 0} Juaoe[pe saye[ aulfes Jo IojowLIod

oY) Suofe smopeow AQQNIYS pue SPUB[qNIYS MO]

Se YIed [e1oulA0Id 9B ALOq[[IJ WOL SonIuNWod
A110q10ATIS PaqLIosap (L661) dndIes] pue Iof1A]

‘(euBIUOIN

‘100T 2AI0S2IMEN ‘000 77 12 [9PIOH) pUb|qniys
ppinuuwod snudvany ((eMqry ‘LL61 Ao[peld pue
Kopeiq) syviuap1000 sodavorioyduds - pIpInUIULIOD
snudpav]i {(e1QY T86T IUo:) SYpIUap1220
soduporioyduids - vipynuuwiod snudvavjy (el1eqry.
‘6661 Jndrey] pue 1[ION) vIvInUUIOD SNUSDID]]

DIDINUULO0D SNUSDID]H

"0IOUMIS[d pUe B[V,
Ul 9SO} UL} J0A00 10jem uado ssof Apueoyrugis

dA®RY BJOSOUUIJA] PUE SBIONE(] Y3 UT SONIUNUIWIO))
-9[qrssod jou st uosLredwos [BULIOY € ‘910JoI1])

‘s0109ds 01 PAYUIPI SABM[E JOU ST ST, Judsald xa.m)
Jo saroads oy ur ofIp AJTenuajod saniunwwios [y

(gV u191Sam-Inos

‘eLIOq[V [BNUSI-ISOM ‘9661 P 12 P[eqIYdIV ‘9661
‘v 12 weysumpayg) ‘dds xa.4v) / dds xivs - vjund
pinjag (eIOSOUUIIA ‘SIONB( ‘100 QAIOSAINIBN!
‘L661 v J2 Joprouyos) ‘dds xiyps - vjuund vjnjog
{(uemayoleySeS [BAIOQPIN ‘9661 7P 12 Wey3uroag)

“dds xo4v) - vjuund vinjag ‘uaf yors Agqniyg

syuyvnbp xa4v)) / vjrund vinjag

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBION] UI QIOYMIS[d punoj JoN DIDINOLIN X241)) / D1]OJLIAd X1]Dg

11/103sUIDM WNUSLYIS
/ SISUDPDUDI SYSOLSDUD]D)) - WNIIPUD[UIOAS
QINJBISN] UT 9IOYMIS[O PUNOJ JONi UNpaT] / Duvysvipoau vinjag - vijofiidd xijpg

QINJBIS] UT 9IOYMIS[O PUNOJ JON snoypq snounyg / stvjoyad xipg

DIDINILIN
QINJBISN UI QIOYMIS[d punoj JoN Xa4v)) / vijofiuvid x1pg - sivjonad x1pg

"paziuryes
pue pajeuoqred yjoq ‘S|0SA9[D) oruny-03ay dIe
spios “Ayder3odo) Surjjor yym seae jsiowr 03 A[[eIoudd
pajoLnsal pue ‘suoissardop punore sdwmnpo se SuLLINO20
‘suorssoxdop punote s3uwr Sururiof puepyied [eRuUd

oy} W0 AJUNWWOD SISUIALD STYIUOS' / 1ISPOOM DSOY
sipjongad x1pg € saqLIdSAP ([L61) Q0IA "S[IOS [0SAS[D)

orwny o1ypIO pue 039y ‘pauresp Kj1ood 03 A[ojerspowr NGREl\Y
M suorssardop ur ow3al dIsIow JLIPAY 03 JISouw ‘1L6T 90IA\) SISUDALD SNYIUOS' / 11ISPOOM DSOY
& Ul SULLINOOO0 SB AJIUNWIWOD ST} SOqLIOSAP (Z8GT) 1Yo sivjonzad xipg {(8112q[V ‘7861 Uos) stvjonad x1psg suvjonad x1pg
snsouaa
QINJBISN] UI OIOUYMIS[O PUNOJ JON|  SHAAYIDT / SNavpl SNQNY - SDINIIOD DSOY
QINJBISI] UT 9IOYMIS[O PUNOJ JON SLIDINDIOD DSOY

sisuaivad vog - wnpundasqns uo4ddo.3y
QINJBISN] UI 0IOYMIS[O PUNOJ JON; / PIJOJIUID L21YOUD]dULY - DUDIUISAIA SHUNA]

“PAITWI] ST JOA0D PUB AJISIJAIP

Q10 "suonIpuod juarnnu orydonosowiqns pue ‘SoWIFox
QIMISIOWI OLIOX ‘S[I0S UMOIg NI O1yIO ‘oFeurerp
pider yam seate ur sadofs Suroe}-yInos ‘Mmofeys

Jo suonsod 1addn oyy uo Arunwrwod s1yy punoy (yL61) ‘(BlIqQIV ‘pL61 Sunnsuo))
Sunnsuo)) sa0IN0sIY [qeMmouNY pue (6661) Yndiey] S90IN0SAY [qeMAUNY ‘6661 Jndiey] pue o(1O1A)
pue (O (4861 IUo:) SOWISII dINISIOW JLIdX IIM  SIIUL DUIPD]) / SIDIUOZILOY SNAAIUN / SAPIOJNULDAT

S[10S [OSISaY d1PIO UO ‘suoIssaidop aunp-Iojur paurelp snndoq ((e110qQ1V ‘861 IUS) Sy vuipv]) sy puipv]) /
Aprder 01 [[om A[ejeIapour ul punoj st AJunuIwod SIy | / Syppuoziioy sniadiung / saprojnuay snindo sipjuoziioy sniaduny / saprojnuad) snpndoq
SHUIWWO)) (uoned07] puk UONEII)) ANUNWWO)) JB[IUIS Lrunwuwo)) pueppIed [Bud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBISIIT Ul QISYMOS[d PUNOJ JON pando.na piuIOIIIDS
DIVSNIGO

X24D)) - DYJUDAIDU DLIDJIOY - SNAPpUDIANLD

QINJBIONT UI QIYMIS[ PUNOJ JON snjogo.ods - v1jof13uo] pfjinownip)

sy puipvy) / (vyupLODUL
QINJBIVNIT UI QIQYMIS]O PUNOJ JON DLI2]20Y]) / S1DIUOZIIOY Sniadiuny
QINJBISIIT UL QIOUYMOS]O PUNOJ JON SYpIUOZLIOY Sniadiuny / sapiojnuia.) snindog

ujoy vonisa,f - (vpyiu) vijofiand
QINJBIONT UI OIOYMIS] PUNOYJ JON  PLIDUUDIUY / STIDJUIP1II0 SOAADILIOYdUAG

S1DIUOZLIOY SNADAIUNS / DUDSUDYAD
QINJBIONT UI QIYMIS[ PUNOJ JON DSOY - S1DJUIP1220 SOAADILIOYdUAG

‘A10)S19pUN

J[NI YPIM SPUR)S ASUIP SULIOJ UYPO ysnigong

(0661 Iv 12 USSURH ‘F861 v 12 USSUBH ‘0861 IV

72 UOSIOPUY) BIIXQ[Y PUER ‘Bl0Ne YION ‘BUBIUOIA IO
PaqLIosap ud9q sey adA} Ajrunwtiod qnuys ysniqyong
Vv (000Z 7 12 [9p1oH) suonerdosse puesseid puerdn
Aq papunoans A[[eord4) ‘suorssaidop o1sowr Ul punoy
BUBJUOJN PUB ‘LINOSSTJA ‘UBMATdIRNSeS Wwoyy pajiodal
osTe st Ayrunuwiod Sy, ‘spue[poom uado A[jemieu
Jo smjowniad oy Suoe suonIpuod orydnosawqns
s seare paureap Aprder ur sadofs Suroej-jsom
-INOS PUR ISBI-}IOU U0 PUNOJ PUB ‘S[I0S OTWOZOWIY))
umoIg JIe( 089y pue SIIIO ‘SUOBIPUOD AIp IIM
PpajeIo0sse Ajruntuiod SIy) 9quasap (6661) Jyndreyy
pue (1o “Arunwuod sy Jo juouodwos jueyrodur ‘(eUBIUON ‘000T 77 12 [9P1oH)
ue 9q UBD SYDIUaP1220 SOdAnILIOYdUIAS JO SWRIS PRAP: S1DJUap1200 S0dnILIoyduds {(e113q[V ‘6661 Jndiey]
Jo Amuenb o31e] Yy "sonrunwwuod uadse oy 0} juooelpe  pue I(IO[N) Sypiuap100 sodivorioyduids (e11eqry
SUONBAJ[Q J9YSIY JO suonisod saouepisul AUeW UL pue ‘.61 90IAN) SIDIUaP1220 SOADILIOYduAS {(811q[V
pue[sseid oyj uo suorssaxdop mojeys oy SUIAdnod0: ‘781 IY9) SypIuap1220 sodivarioyduidg (e11eq[y
Se AJrunutod SIy} SaqLIosap (ZL61) UoSIpuy. ‘TL61 U0SIpuy) s1ypjuap1220 sodivorioyduidg S1yDIUaP1220 sodavorioyduidg
SjudWIo) (uoned07] puk UONEII)) ANUNWWO)) JB[IUIS Lrunwuwo)) pueppIed [Bud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



9L

SIUDYNSUO)) PIUIMUOAIAUS] JSIMOIL)

QINJBISIIT Ul QISYMIS[d PUNOJ JON

pSuap v]jouidnjas / S1PJUoZIL0Y sniaoduns
/ DUDIUISAIA SHUNAJ - Sap1ojnua] snpndoq

uorssaxdap oy Jo 1red 3samof o

Ul UOIBJOTIA JO PIOAIP SBAIE SI9pI0q Sarvads siyy jey
pajou A9y, ‘suorssaidop auIfes JO 193Ud Oy} JBAU S[IOS
mopeawr durfes (Ke[o Apues 0} Apues oulj AI9A) PaINIXd)
-9SJ20D UO UBMOUOIBYSES UI AJTUNWIIOD SIY) 9qLIOSIp
(9961) puejdno) pue ppo(J ‘dul[ex[e pue dul|es

‘doop ‘paureap A[100d a1e S[10S 919UYM OPRIO[O)) UL
syjred uIBJUNOWLIOJUT UOTJRAD[-YSIY WO} PAJUSWNI0

(uemayojeyses ‘9961 puejdno)
pue ppoq) putrvul uiy20]314 ((0peIojo) ‘100g v
12 Kosie))) apsnpd u1y20]314] — DULIDUL UTYIO0]S1L]

PULILIDUL UTYDO0]SLA]

QINJBISIIT Ul QIOYMIS[d PUNOJ JON

S1UL10fi]022]DD DpaDNG

QINJBISIIT Ul QISYMIS[d PUNOJ JON

(vui1gLApUl UIYI0]3SLLT) - SISUdPDAIU SNAA1DSG

‘[eWITUIW ST J0A0D QIO (%0 [>) Whipgnl wnap.1of] pue
(%S> oxenbsoa1y) uowrwod) suadund snd.195 (%01
0} dn ‘sse13p1od 1ey[e) s17100.43 vugands (%S 03 dn
“YSNI UIejunow) SNUPJUOUL “TRA SNIIIPG SNOUNL OPN[OUL
sa10ads 10130 {10A09 0408 03 ()] Sopraoad sisuappadU

snd.19§ *10YSIY ST $931IS OPBIOJO)) UT AJISIOAIP SA10adg

(opeI10[0)) ‘1007 ‘P 12 Kasie))) sisuapvaau sndi10§

s1suapvadu sndi1o§

SJUIWIO0))

(uoned07 pue uoneI)) AJUNWWO)) JB[IWIS

LArunwuo)) puepied [gnud)

PUDPLAD DU S, DRG] JO SaPIUNIMIIO)) JUD]J



Plant Communities of Alberta’s Central Parkland

Discussion

The identification of community types in the Central Parkland Subregion of Alberta has
been done primarily through qualitative, descriptive means, and with this type of
information it is difficult to determine abundance or ecological effectiveness of described
community types. In the literature, community descriptions vary from superficial to
detailed, and in most instances there is not enough information to adequately describe
community structure, let alone estimate a conservation rank (i.e. distribution and
abundance). Several communities found in the Central Parkland Subregion can also be
found in higher abundance in grassland, boreal or foothill regions. On a provincial scale,
these would be considered without threat, but between natural regions the same
community is most likely subject to different microclimates, animal assemblages (e.g.
herbivory) and human use, hence serving two different functions on the landscape. It
would be a difficult task to determine ecological differences between the same
community type across natural regions, but it should be noted that some S5 communities
described from the Central Parkland could be very different (through area, edge and
species use effects), and serve very different ecological functions relative to similar
community types found in other natural regions.

An estimation of patch size to augment measures of occurrence seems critical for an area
as fragmented as the central parkland subregion of Alberta. Certainly an aspen forest
relegated to marginal substrate or completely fragmented as a fencerow is not comparable
to a similar forest type further north. With current information, a rating of S5 for an
aspen community described from the Central Parkland Subregion says little about its
value as habitat for plant and animal species endemic or specific to this subregion. We
found only one source that gave quantitative values on patch size for forest patches in the
Central Parkland. Given that the ranking guidelines are based primarily on the number of
occurrences, an estimation of patch size, complete with some estimate of variance, seems
critical for this process. There is a large body of information on area and edge effects for
both plants and animals, something that should not be ignored when considering
community “occurrences”. These types of spatial data are readily available for other
areas of the province and similar techniques should be used in the Central Parkland (e.g.
simple GIS AVI polygon mapping).

Community description styles vary considerably between authors. This is to be expected
considering the available information spans almost 70 years, and there has not been a
standardized sampling method for either qualitative or empirical data collection.
Standardized methods for describing communities are now prevalent (see Grossman et al.
1998), and well-described communities from historical data sets should be revisited in the
field to apply these standards. Communities can appear similar in superficial
descriptions, but differ markedly in soil type, aspect, and moisture regime for example,
information that is currently not readily available in most cases. We caution the reader
against information gaps such as these when making conclusions regarding community
similarities outlined throughout this report.
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The Central Parkland Natural Subregion of Alberta is the most impacted area of the
province, and native plant communities exist only in remnants. In fact, upwards of 95%
of the area is cultivated and converted for human agricultural, urban and industrial use. It
would appear that a vegetation survey and digital mapping exercise locating native plant
community remnants would not be a large undertaking across 5% of the region, even if
these were evenly or randomly distributed. The amount of change on this landscape, the
change in agricultural land boundaries, gas pipelines, highways and new urban
developments makes the use and reliability of historical plant community descriptions
tenuous. This report makes extensive use of historical community accounts, some dating
back to the early 1900’s. Our effort here represents a preliminary estimation of what is
potentially still in the Central Parkland and, as it is based on existing literature, is most
certainly not complete or necessarily representative of the current state of Central
Parkland plant community diversity.

Not all formation classes are represented in this report. We found information on
Forest/Woodland, Shrubland, Dwarf-shrubland, Herbaceous, and Sparse vegetation; we
did not find information on nonvascular communities. Lichens and particularly mosses
form important components of vascular-dominated communities in this region and
undoubtedly form independent communities that would be classified into the nonvascular
formation class; particularly in areas of the Central Parkland where exposed rock or
glacial erradics are common (e.g. kame moraines). These community types should be
considered in future surveys of this area.

Personal Communications

Lorna Allen, Biodiversity Biologist, Alberta Community Development, Parks and
Protected Areas, Operations and Resource Management Branch, Government of
Alberta, Edmonton Alberta.
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