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EXECUTIVE SUMMARY

On the basis of available information, twenty-five non-native animal, plant, and microbial
species were identified as the most significant invasive species affecting Alberta’s natural
resources.

Invasive plants are the most numerous and best documented invasives in Alberta, fifty species
having been identified. Non-agronomic plants such as Canada thistle, common tansy, scentless
chamomile, tall buttercup, and oxeye daisy are increasing in rangeland habitats in both the
agricultural and green areas of Alberta, displacing native species and desirable forage plants.
Some of these species are toxic or unpalatable to cattle and wildlife. Escaped agronomic species
such as smooth brome, Kentucky bluegrass, timothy, crested wheatgrass, and white clover are
dominant in some range types where native grasses would provide better grazing, and also
invade native plant communities in conservation areas. Exotic plants may cause difficulty in
reforestation if they invade logged areas.

There are relatively few invasive vertebrate species in Alberta, but the house sparrow and
European starling are abundant and compete with native bird species for nest sites. Feral dogs
and cats prey on native bird and mammal species. Norway and black rat numbers are kept low
by eradication programs, but represent large potential damage to stored crops and human
health. Several introduced sport fish (brown trout, brook trout, Yellowstone cutthroat trout, and
rainbow trout) have extensively displaced and hybridized with native trout species along the
Eastern Slopes.

Relatively little is known of the ecological effects of introduced arthropods and diseases in
Alberta. The European seven-spotted lady beetle has displaced many native lady beetle species.
White pine blister rust has had extensive impacts on whitebark and limber pine, with
consequent ecosystem effects on species that depend on these pines. Brucellosis and bovine
tuberculosis have had a serious impact on efforts to re-establish wood bison populations in
northern Alberta, and are a potential threat to domestic livestock. West Nile virus has spread
rapidly and may impact native bird populations, in addition to its human and animal health
effects. (Note: bovine spongiform encephalopathy was not covered under the scope of this
report.)

A review of potential threats and introduction pathways for invasive species in Alberta suggests
that the province is most likely to receive new invasive species by spread from neighbouring
areas, rather than being a primary introduction point for species from outside North America.
Climate matching indicates that Europe and east Asia are also possible sources for new
introductions.

A number of potential invaders were identified that are not currently present in Alberta but are
significant problems in neighbouring jurisdictions. This list, which is not an exhaustive review
of potential invaders, includes salt-cedar, yellow star-thistle, garlic mustard, common crupina,
exotic deer species, swine (wild boar), Asian longhorn beetle, brown longhorn beetle, larger
European pine shoot beetle, Asian gypsy moth, whirling disease, spiny water flea, Eurasian
water-milfoil, Lyme disease, parasites from exotic cervids, chronic wasting disease, bronze leaf,
European larch canker, and sudden oak death. The mountain pine beetle was identified as a
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native species currently on the edge of its range that could become an invasive alien if it

undergoes a major range expansion into Alberta.

There are significant gaps in our knowledge of invasive species and their impacts in Alberta.
Information on their economic and environmental impacts is too fragmentary to permit an
assessment of total costs, but extrapolation from estimates in the US suggests a total of $1 billion
per year may be realistic over all areas of the provincial economy. The distribution, abundance,
and effects of invasive plants in rangeland are not known quantitatively. The ecological impacts of
introduced insects are little known, and there is a lack of sampling to detect possible invaders,
particularly invertebrates, in aquatic systems. The potential impacts of invasive species on carbon
sequestration and nutrient cycling also require study.

Alberta has to date escaped some of the more serious impacts of invasive species elsewhere in
North America, due to a combination of geographic barriers, extreme climate, remoteness from
sources of introduction, and some effective early detection and eradication programs. Increasing
international trade, environmental disturbance, climate change, and the natural dispersal of
species from elsewhere in North America, however, will continue to increase the impacts and
risks of invasive species in the province.



1. INTRODUCTION

An invasive alien species is defined under the 1992 Convention on Biological Diversity (the
"Rio Convention") as

"a species, subspecies or lower taxon, introduced outside its natural past or present
distribution ... whose introduction and/or spread threaten biological diversity".

Introduction, in turn, is defined as

"the movement by human agency, indirect or direct, of an alien species outside of its
natural range (past or present). This movement can be either within a country or
between countries or areas beyond national jurisdiction". (United Nations Environment
Program 2002).

This definition, as would be expected given its source, focuses on the impacts of invasive alien
species on biodiversity. In addition, invasive alien species can have far-reaching impacts on
agricultural and forest production, water resources, ecosystem processes, economic activity, and
human health. These impacts are recognized in the definition adopted under US Executive Order
13112:

" 'Invasive species' means an alien species whose introduction does or is likely to cause
economic or environmental harm or harm to human health.' (Clinton 1999).

Worldwide, invasive alien species are generally considered to be the second greatest threat to
biodiversity after habitat destruction (Wilson 1992). This was confirmed in an analysis of
documented threats facing listed threatened or endangered species in the USA (Wilcove et al.
1998) and for aquatic species in the USA by Richter et al. (1997).

Under Article 8(h) of the Convention, the parties, which include Canada, committed themselves to
"prevent the introduction of, control or eradicate those alien species which threaten ecosystems,
habitats or species".

Examples of invasive alien species include the American grey squirrel, which has been
introduced into Europe and is displacing native red squirrels; the Australian paperbark or
melaleuca tree, which is invading and transforming the landscape and hydrology of the Florida
Everglades; the West Nile virus, which has moved rapidly across North America over the last
few years causing widespread disease in birds, mammals, and humans; and the European green
crab, which is though to have contributed to the collapse of the softshell clam industry in Maine
during the 1950s. Not all introduced species become invasive aliens. As a very rough guide,
Williamson’s “Tens Rule” suggests that one in ten alien species introduced into a new region will
become established as free-living populations, and one in ten of those species that become
established will increase and spread to a level at which they can be considered invasive
(Williamson and Brown 1986; Williamson and Fitter 1996). Thus about 1% of introduced species
may be expected to become invasive. This is of course a rule of thumb, subject to wide variation in
particular cases.
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The costs and impacts of invasive species have been reviewed extensively in the United States
(e.g. U.S. Congress Office of Technology Assessment 1993; Westbrooks 1998; Cox 1999; Pimentel et
al. 2000) and the issue became prominent enough to result in the issuing of an Executive Order by
President Clinton in 1999. This Order established a National Invasive Species Council and
required federal departments and agencies to work together to prevent the introduction of
invasive species, detect, monitor, and control their populations, restore affected ecosystems,
conduct research, and promote public education. A further requirement of the Executive Order
was to develop a National Invasive Species Management Plan (National Invasive Species Council
2001), which is currently being implemented.

In Canada a national invasive species strategy is currently being developed by Environment
Canada in collaboration with the provinces. Although considerable documentation (e.g. Nantel et
al. 2002) is available for invasive species issues in some geographic areas of Canada, such as the
Great Lakes, and for some taxonomic groups of invaders, such as noxious weeds, there has been
no overview of invasive species impacts in Alberta. This report was prepared to provide an
overview of the costs and impacts of invasive species in Alberta, particularly as they affect the
resource management interests of Alberta Sustainable Resource Development. It is hoped that it
will be useful in guiding the development of ASRD's policy and programs on invasive species
for the province, in concert with other affected departments and levels of government.

The review focuses on invasive species affecting forestry, provincial grazing land, aquatic and
wetland environments, and natural ecosystems in Alberta. It should be noted that although the
review takes a fairly broad scope, specific aspects are not covered. Impacts of introduced
agricultural pests are not covered, except for those affecting grazing land. Introduced species that
only affect urban or landscape plantings of species not native to Alberta (such as ash, Fraxinus
spp., and elm, Ulmus spp.) represent significant actual and potential economic impacts, but are
also not covered. Household or stored product pests are not covered. Some native North
American species that did not historically occur in Alberta (such as Manitoba maple or annual
ragweed) are expanding their range into Alberta, or have been introduced here by human
activities, and may sometimes be considered invasives. However the primary focus of the review
is on species introduced from outside North America that affect Alberta Sustainable Resource
Development's natural resource management interests.

It was not considered practical to cover all taxonomic groups that could potentially include
invasive species in Alberta, given the lack of faunistic and floristic knowledge in many less
studied groups such as nematodes, algae, and protists. As agreed in the project proposal, the
review covers the following taxonomic categories:

Category Proposed coverage

Terrestrial plants Vascular plants (flowering plants, ferns, and fern allies)

Terrestrial vertebrates Full coverage (mammals, birds, reptiles, and amphibians)

Terrestrial invertebrates Coleoptera, Lepidoptera, Hymenoptera, Diptera, Hemiptera,
Homoptera, spiders, phytophagous mites, molluscs, annelids

Aquatic organisms Fish, Crustaceans, vascular plants, insects, molluscs,
protozoan parasites of fish

Plant and wildlife diseases Bacterial, fungal, and viral diseases affecting vertebrates,

forest trees, and native rangeland plant species
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Because of the extent and diversity of invasive plant problems in Alberta, it was also agreed to
separate the vascular plant section into non-agronomic species (“weeds” in a broad sense) and
escaped agronomics.

2. METHODS AND DATA SOURCES

2.1. Commpilation of species lists
A literature search for information on invasive species relevant to Canada was conducted using the

nn nn n ns nn n.n nn

keywords "adventive", "alien", "exotic", "invader", "invading", "invasibility", "invasion",
"invasive", "invasiveness", "non-indigenous", or "non-native", co-occurring with "Alberta",
"Canada" or "Canadian". An Internet search was also conducted for relevant websites and online
databases, and relevant experts were interviewed. Information was gathered from the available
literature sources and databases on the distribution, abundance, habitat, economic and
environmental impact of the listed species. Noxious weed survey data compiled by the Lands
and Forests Division, ASRD, during the period 1999-2003 was provided by ASRD staff (Mike
Undershultz and Marian Jones) and imported into a geographic information system (MapInfo) to

provide data on the distribution of introduced plants in the Green Zone.

As an initial step towards the identification of invasive species of concern in Alberta, listings
were compiled of all known non-native species established in Alberta in each of the taxonomic
groups to be covered by the review. For some groups, such as the vascular plants (Kartesz 1999)
and beetles (Bousquet 1991), comprehensive databases were available that allowed reasonably
full lists of non-native species in Alberta to be compiled. In other groups, no such systematic
source is available and the coverage in many of these is certainly incomplete.

An unpublished invasive species database compiled by the World Wildlife Fund - Canada as
part of their Nature Audit Program was provided courtesy of Lindsay Roger, Senior Manager,
Wildlife Conservation and Outreach, WWF Canada.

2.2. Selection of major invasive species in each category
The initial objective was to identify the five most important invasive alien species in Alberta in
each taxonomic category. This objective had to be modified for some categories where there was
either an abundance or a lack of identified invasive alien species in the province. The major
invasive species in each category were identified by project team members on the basis of the
available information on their distribution, abundance, and economic and environmental
impacts in Alberta. For each of the non-native species identified in the initial listing, available
information on their distribution, abundance, and economic and environmental impacts in
Alberta or elsewhere was assembled from sources identified during the literature survey and
Internet searches, and entered into a spreadsheet along with references to literature and Internet
sources. Little quantitative data was found on either economic or environmental impacts, so the
selection of the major invasive species in each taxonomic category was based primarily on
distribution and abundance, supplemented where possible by impact information from any
available sources. In the case of some taxonomic groups, only a few invasive species were
identified in Alberta, so selection of the most important species was not difficult. In other groups,
particularly the vascular plants, a large number of invasive species are known and it was difficult
to objectively rank the top invaders. Inventory data from weed surveys by ASRD
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staff, provided by Mike Undershultz and Marian Jones, were compiled to obtain some
indication of the frequency and distribution of invasive plants in the Green Zone. These were
used in conjunction with experience of these species in the White Zone to select the major
invasive species for more detailed discussion.

Information on impacts of invasive species on species at risk was obtained from the
Environment Canada Species at Risk website (Environment Canada 2003) and from the Alberta
Wildlife Status reports prepared for some species.

2.3. Introduction pathways
Import statistics for Alberta over the period 1998 - 2002 were obtained from Industry Canada's
Trade Data Online site (Industry Canada 2003), covering a number of product categories
considered to be relevant to invasive species introduction risks. Statistics were collected for
various plant products, live animals, aquatic species, and wood-related products. As trade in
non-biological items also carries invasive species risks, through the possible carrying of invasive
species in vehicles, containers, and crating and packaging materials, data were also collected for
total imports into Alberta from outside Canada over the same period. Statistics on interprovincial
trade volumes for the period 1997 - 1999 (goods only, excluding services) were obtained from BC
Statistics (2000). Statistics on quarantine interceptions by the Canadian Food Inspection Agency
were obtained from the Canadian Food Inspection Agency (2002a).

Climatic matching with Alberta was investigated using the Climex 1.1 package (Sutherst et al.
1999). The climate match index produced by Climex is based on comparing monthly maximum
and minimum temperatures, rainfall amount, and rainfall pattern. It ranges from 0 for no match to
100% for perfectly matched climates. The "Match Climates" option was run for five Alberta
locations representing a range of climatic conditions in the province (Fort McMurray, Grande
Prairie, Edmonton, Calgary, and Medicine Hat) against Climex's world climate database. A
composite match index for Alberta was produced by selecting the highest match value for any of
the five Alberta locations at each of the over 2,000 world locations in the Climex database.

2.4. Identification of threats
Species not currently established in Alberta were identified as potential invasive threats if they
occurred in neighbouring areas such as British Columbia, the prairie provinces of Canada, or the
northern United States, and showed evidence of significant invasiveness or impact in those areas.
Most such species were introductions from outside to North America, but the mountain pine
beetle was identified as a native North American species with potential to become invasive in
Alberta through range expansion.
For the vascular plants a search was conducted in the Synthesis of the North American Flora
database (Kartesz 1999) for species introduced to North America, not present in Alberta, present in
any of Alaska, Yukon, Mackenzie, Keewatin, BC, SK, MB, WA, ID, MT, or ND, and listed as a state
or federal-level noxious weed in the United States. A few species were added to this list that are
known invasives although not federally or state listed as noxious.

It is important to note that this assessment does not represent a comprehensive review of
potential invasive species threats in Alberta. The species identified are all considered potential
problem invaders in Alberta, but other species not listed may represent equally high risks. A
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full review to identify and categorize all potential invasive species problems for Alberta was
beyond the scope of this study.

3. LISTING OF INVASIVE SPECIES CURRENTLY PRESENT IN ALBERTA

The full lists of invasive species identified in Alberta by taxonomic group are presented in
Appendix 2. It was difficult to apply a uniform criterion of what constituted invasiveness. For the
vascular plants, only those introduced species that are established in Alberta and are known to
show weedy or invasive behaviour to some extent in the province or elsewhere are included. For
the insects there is usually insufficient information to determine their ecological impacts. Thus
the species listed in this category are introduced species known to be established in the province,
with the exception of strictly agricultural, urban or domestic species.

3.1. Terrestrial plants

According to the Synthesis of the North American Flora (Kartesz 1999) a total of 2,198 unique
taxa (including 1,932 species) of vascular plants occur in Alberta. Of these, 301 taxa (296 species)
are introduced from outside North America. An additional 9 taxa not listed in the Synthesis were
identified from other sources as being exotic in Alberta; these include some species native
elsewhere in North America, and species that contain both native and exotic biotypes. Fifty
species from this list have been reported at least at times to be weedy or invasive in Alberta (Table
3). Thus, approximately 14% of the Alberta flora consists of exotics and around 2% consists of
invasive or weedy exotic species. Around 16% of exotic vascular plant species established in
Alberta are thus invasive to some degree, in approximate agreement with the tens rule. It is not
possible with the available data to estimate what percentage of species introduced into the
province have become established, as there is no record of introductions that have failed to
become established.

Invasive plant problems occur widely in Alberta, with significant impacts from a relatively
wide range of species, and are more thoroughly documented than any other group of invasive
species in the province. Because of the extent and diversity of invasive plant problems in
Alberta, they have been divided into two categories, non-agronomics and escaped agronomics.
Plants in the non-agronomic category are typically either accidental introductions or escaped
ornamentals, and generally have no recognized agricultural benefits. Non-agronomic species
recognized as “weeds” are regulated under the Alberta Weed Act primarily because of their
actual or potential impacts to agricultural production, although environmental impact was a
factor in the listing of purple loosestrife, Lythrum salicaria, as a restricted weed. The escaped
agronomics are primarily grasses and legumes that were deliberately introduced as pasture or
forage species, and are often still valued in agricultural environments. In natural ecosystems,
however, they may have significant impacts on biodiversity and ecosystem function.

The distribution of some invasive plant species found during noxious weed surveys conducted in
the Green Zone by ASRD staff is shown in Figure 1. It should be noted that these are not
systematic surveys, and not all areas of the Green Zone were surveyed. Species other than those on
the provincial weed list (such as escaped agronomics) were not generally reported. These maps
give a general indication of the areas of the province in which these invasive plants can be found,
but do not necessarily mean that a species is absent from areas where no records are shown. The
frequency of occurrence of these species in the surveys is shown in Table 1.
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3.2. Terrestrial invertebrates

Most introduced terrestrial invertebrate records in Alberta are for insects, of which 146 species
were found (Table 4). Species known to occur only as agricultural, stored product or domestic
pests were not included on this list. For the vast majority of these species, however, only records
documenting their occurrence in Alberta and some basic biological data are known, while their
impact on native species or ecosystems has been largely unstudied. Four introduced terrestrial
molluscs (Table 5) and four introduced earthworms (Table 6) are known in Alberta.

3.3. Terrestrial vertebrates

Fourteen terrestrial vertebrate species were considered to be invasive to some extent in Alberta,
including seven mammals and seven bird species. No records of any invasive reptile or
amphibian species were found (Table 7).

3.4. Aquatic organisms

Eight introduced fish species are established in Alberta water bodies (Table 8). There is very
little information on introduced aquatic invertebrates in Alberta. A crayfish, Orconectes virilis,
appears to have been moved between drainage basins within Alberta, and a European snail,
Radix auricularia, has been recorded from Banff.

3.5. Plant and wildlife diseases

Very little information is available on exotic plant diseases affecting forests, rangelands or
natural ecosystems in Alberta (Table 9). The geographic origin of plant diseases is often much
less easy to determine than that of plants or insects. Only three species were identified
conclusively as belonging to this category, although one has had a major impact on pine-
dominated ecosystems in Alberta. Six exotic diseases affecting terrestrial wildlife were found
(Table 10).

4. STATUS OF MAJOR INVASIVE SPECIES IN ALBERTA BY CATEGORY

The species listed below were identified by the project team as the major invasive species
currently present in Alberta in each of the specified categories. In some cases fewer than five
significant invasive species could be identified in a given category. Among the terrestrial plants,
selection of a “top ten” is inevitably arbitrary to some extent. A number of other species are
widespread, such as perennial sow-thistle, dandelion, yellow toadflax, and leafy spurge. Others,
such as wild caraway, purple loosestrife, spotted knapweed, and field scabious are limited to
smaller areas, either because of active control programs or more recent arrival, but show
potential for significant impact.

Terrestrial plants - Canada thistle, Cirsium arvense (L.) Scop.
non-agronomic Common tansy, Tanacetum vulgare L.
category Scentless chamomile, Tripleurospermum perforatum (Mérat) M. Lainz

Tall buttercup, Ranunculus acris L. Oxeye daisy, Leucanthemum
vulgare Lam.

Terrestrial plants - Smooth brome, Bromus inermis Leyss.

escaped agronomics Kentucky bluegrass, Poa pratensis L.
Timothy, Phleum pratense L.
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Crested wheatgrass, Agropyron cristatum (L.) Gaertn.
White clover, Trifolium repens L.
Terrestrial vertebrates Feral cats, Felis catus L.

House sparrow, Passer domesticus L.

European starling, Sturnus vulgaris L.

Feral dogs, Canis familiaris L.

Norway and Black or Roof Rat, Rattus norvegicus (Berkkenhaut) and
Rattus rattus L.

Terrestrial Mountain pine beetle, Dendroctonus ponderosae (Hopkins)
invertebrates Seven-spotted lady beetle, Coccinella septempunctata L.
Aquatic organisms Brown trout, Salmo trutta L.

Brook trout, Salvelinus fontinalis (Mitchill)
Cutthroat trout (Yellowstone), Oncorhynchus clarki bouvieri (Bendire)
Rainbow Trout, Oncorhynchus mykiss (Walbaum)
Plant and wildlife White pine blister rust, Cronartium ribicola J.C. Fisch.
diseases West Nile Virus
Brucellosis, Brucella abortus (Schmidt)
Bovine tuberculosis, Mycobacterium bovis Karlson and Lessel

The following sections provide some details on these major invaders.

4.1. Terrestrial plants - non-agronomics

41.1. Canada thistle

STATUS AND DISTRIBUTION

Canada thistle is widespread and often abundant throughout the province. In the Land and
Forest Division surveys from 1999 to 2002 it was especially common in SRD corporate areas
SW2,3,4, NE1, and NW1 (Figure 1).

HABITAT

Canada thistle occurs along roads and pipelines, on well sites, grazing leases, cut blocks, and
recreation areas in the forested areas of Alberta. It frequently occurs along lakeshores and creek
banks. It is also a common weed of pastures, cultivated land, wastelands, and urban areas
throughout the province, although it is less common in dryer areas and in the south.

ECONOMIC IMPACT

Canada thistle is one of the major agricultural weeds of the prairies, causing significant yield
losses and management problems in a wide variety of crops. It is also common and often
abundant in pastures, particularly on moister soils. Recent studies have show that it reduces
forage yield of pastures by up to 2 kg for every kg of thistle biomass (C. Grekul and E. Bork,
University of Alberta, unpublished).

ECOLOGICAL IMPACT

Canada thistle is capable of crowding out and replacing native grasses and forbs, decreasing the
species diversity of an area, and changing the structure and composition of some habitats
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(Hutchison 1992). It was rated as a moderately invasive but widespread problem in natural
areas (White et al. 1993).

4.1.2. Common tansy

STATUS AND DISTRIBUTION

Common tansy was originally introduced as an ornamental, culinary, and medicinal herb, but is
now rarely used for these purposes. It has escaped from cultivation and is established widely
across Alberta, primarily in central and northern areas. In a 1993 survey in the agricultural areas of
the province, based on telephone interviews with agriculture fieldmen, it was found mainly in
central and east-central Alberta (White 1997). In the Land and Forest Division surveys from 1999
to 2002 it was especially common in SRD corporate areas SW4, NE1, NE2, and NW1 (Figure 1).
Interestingly, in the 1993 survey no tansy was reported in the MD of Opportunity No. 17,
whereas in the LFD surveys it was found frequently in the southern part of the MD around
Calling Lake. This suggests that tansy is increasing its range within the province.

HABITAT

In the Green Zone tansy is found along roads and pipelines, on well sites, gravel pits, cut
blocks, grazing areas, railways, natural areas, and recreation areas. In the rest of the province
tansy is common along roadsides and fencelines, in pastures, waste areas, riparian zones, and
urban areas.

ECONOMIC IMPACT

Tansy competes with desirable forage species and reduces the productivity of pastures (McClay
unpublished; White 1997). It contains aromatic essential oils that give it a strong flavour and
make it unpalatable to livestock. One of these essential oils, a-thujone, is highly toxic, causing
convulsions, seizures, and abortions. Anecdotal information suggests that tansy poisoning has
caused abortions in domestic cattle and deer herds. Tansy biotypes vary considerably in their
chemical makeup. In a survey in Alberta up to 50% of plants in some areas tested positive for a-
thujone (McClay et al. 2002a). Tansy is a major problem on the St. Paul’s and Rannach Provincial
Grazing Reserves, (G. Ehlert, pers. comm.).

ECOLOGICAL IMPACT

Tansy can form dense monospecific stands in pastures and riparian areas, excluding native
vegetation. Its impact on grazing wildlife is likely to be similar to that on domestic cattle. In
British Columbia weed control staff with the Ministry of Forests believe common tansy could
become a very serious problem on gravely soils in high precipitation areas such as highway
shoulders, gravel pits, river estuaries and other riparian zones both in the interior and at the
coast (D. Brooke, pers. comm.).

4.1.3. Scentless chamomile

STATUS AND DISTRIBUTION

Scentless chamomile is widespread and appears to be increasing in northern Alberta, and has
also been found in the Northwest Territories (J. Woosaree, ARC, pers. comm.). In the LFD
surveys it was the most frequently reported noxious weed, and was commonly found in all
northern areas surveyed. It was less frequent in the Rocky Mountain Forest Reserve. In the
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White Zone, scentless chamomile is common in central Alberta and the Peace River district, and
less so in the south. Some municipalities have raised scentless chamomile to "restricted" status
under the Weed Act, requiring it to be destroyed whenever found. It is suspected that it is
frequently moved with contaminated soil, gravel, vehicles, and machinery. Biological control
agents have been released and established against scentless chamomile (McClay et al. 2002b).

HABITAT

Scentless chamomile was found around campsites, access roads, cut blocks, gravel pits, grazed
areas, pipelines, well sites, and storage areas. In the agricultural areas of Alberta and
Saskatchewan, scentless chamomile is usually found in disturbed or cultivated land, around
field edges and slough margins, along creek banks, in wasteland, construction sites, and in
urban and industrial areas (Bowes et al. 1994).

ECONOMIC IMPACT

Scentless chamomile is a strong competitor with cultivated crops, particularly with forages in
the early stages of establishment. Infested fields in central Alberta can be completely white with
scentless chamomile blooms in July. Gravel pits infested with scentless chamomile may have to be
shut down to prevent movement of seed to new sites in contaminated gravel. It is not palatable
to livestock and has low nutrient value.

ECOLOGICAL IMPACT

Scentless chamomile spreads and increases very rapidly, once established, due to its profuse seed
production, up to 1.8 million seeds ™2 (Woo et al. 1991). It can become dominant in periodically
disturbed or flooded areas such as slough margins and temporary creeks. It can form very dense
stands when first established, that shade out and outcompete most other vegetation. These stands
tend to fade out after a few years as they are outcompeted by perennial species, but they leave a
large seed bank in the soil that will reinfest if the ground cover is disturbed again at a later date.
Scentless chamomile at present occurs mainly in disturbed areas where the plant community
includes many other introduced species. As it spreads into more northern areas of Alberta it is
likely to come in contact with more native plant communities, where it has the potential to
disrupt successional patterns in areas that have been disturbed by oil, gas, or forestry operations.

4.14. Tall buttercup

STATUS AND DISTRIBUTION

Tall buttercup appears to be increasing in abundance in Alberta. In the SRD surveys it was
particularly abundant in all areas of the Southwest region, as well as in area NE1 around the
Calling Lake area.

HABITAT

Tall buttercup is found in pastures, grazing areas, recreation areas, natural vegetation, oil and
gas sites, and along roads and seismic lines. It prefers relatively moist conditions. It seems less
dependent on disturbance and better able to establish in a closed vegetative community than
some of the other invasive plant species in Alberta.
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ECONOMIC IMPACT

Tall buttercup contains a bitter, irritating oil, protoanemonin, that is toxic to grazing livestock
and other animals (especially cattle). This can cause gastrointestinal irritation, salivation,
diarrhea, and abdominal pain, with convulsions in severe cases. Because the fresh foliage of tall
buttercup is distasteful, animals tend to avoid it until all better forage is gone, but some
individual cattle will develop a preference for buttercups and feed on them even though better
forage is available (Kingsbury 1964).

ECOLOGICAL IMPACT

The ecological impact of tall buttercup has not been studied. Invasion of tall buttercup into
areas used for grazing by native ungulates will presumably reduce the quality and quantity of
forage available and have a similar impact to that found on cattle.

4.1.5. Oxeye daisy

STATUS AND DISTRIBUTION

Oxeye daisy was found mainly in areas SW3 and SW4, with scattered occurrences in the
Northeast region. It was the most frequently encountered weed in the Southern Rockies area
(SW1) in the 2002 and 2003 weed surveys. According to Frankton and Mulligan (1987), oxeye
daisy was "rare in most of Alberta" in the 1980s. It thus appears to have increased substantially
over the last two decades.

HABITAT

In the PLFD surveys, oxeye daisy occurs in pastures, roads, pipelines, gravel pits, well sites, rail
tracks, recreation areas, and parks. Typical habitat includes mainly roadsides, native grasslands,
rangeland, pastures, hay fields, abandoned croplands, railway embankments, rocky shores, rock
outcrops, forest openings and waste ground but it also is found in cultivated land, gardens and
lawns (Clements et al. In press).

ECONOMIC IMPACT

Oxeye daisy can establish dense stands in pasture, reducing plant species diversity and hay or
forage production. In west-central Alberta, heavily infested hay and pastureland may be
completely white with L. vulgare in July. It is usually avoided by grazing cattle, and can impart an
off-flavour to milk of cattle that graze on it. It acts as a host reservoir for gall-forming
nematodes (Meloidogyne spp.) which are pests of crops.

ECOLOGICAL IMPACT

Oxeye daisy is a perennial which reproduces by seed and by rooting along the decumbent
portions of the stem and lowest branches. Seeds remain viable when passing through the
digestive tracts of horses and cattle, and may be spread in manure. Oxeye daisy competes with
native species and reduces plant community diversity. Because of the relatively shallow root
system of oxeye daisy in comparison to those of perennial grasses, large populations render
areas vulnerable to soil erosion and deplete soil organic matter. In its native range, oxeye daisy is
an effective inhibitor of establishment by seedlings of invading species, possibly due to high
populations of root nematodes associated with it (van Ruijven et al. 2003). This suggests that it
may itself be very competitive as an invader.

23



4.2. Terrestrial plants — escaped agronomics
421. Smooth brome

STATUS AND DISTRIBUTION
Smooth brome is native to Eurasia, however the variety used in the northern Great Plains
originated in Siberia (Magness et al. 1971). In North America it occurs from Alaska and all the

Canadian provinces and territories south to southern California and New Mexico, northern
Oklahoma, and North Carolina (Stubbendieck et al. 1992).

In Alberta smooth brome is a widespread seeded forage species throughout the moister portions
of the province. In particular, smooth brome has been used as a forage species throughout much
of the moist mixed grass prairie and aspen parkland regions of the province. Smooth brome also
occurs as an escaped agronomic throughout much of the green zone, in particular as an invading
species within rough fescue grasslands and riparian areas (Smoliak et al. 1981).

HABITAT

In its native Eurasian range smooth brome grows on roadsides, riverbanks, edges of fields and
woods and pastures (Looman 1983). In Alberta it is common in pastures, cultivated land,
wastelands, and urban areas throughout the province, although it is less common in dryer areas
and in the south. The species is well adapted to the moist mixed grass and aspen parkland
natural regions of Alberta where adequate precipitation allows it to maximize production and
enhances the species’ invasive abilities.

Smooth brome is a perennial cool season grass that reproduces by both seed and vegetative
structures (rhizomes) (Looman 1983). It ranges in height from 1.3 to 3.2 feet (0.4-1.0 m) tall.
Blades are flat. The inflorescence is an open panicle from 2.4 to 6.8 inches (6-17 cm) long bearing
6 to 11-flowered spikelets. Lemmas have short awns (<2 mm) or are unawned (Stubbendieck et
al. 1992). Two principal types of smooth brome are recognized, the northern and southern. The
northern type is weakly rhizomatous, with leaves well up on the stem and short glumes. A few
northern cultivars are actually bunchgrasses. The southern type is strongly rhizomatous, with
leaves near the base of the stem and long glumes. Other notable differences are earlier spring
growth of the southern type and more even growth of the northern type through the growing
season. Due to cloning, smooth brome is a long-lived species. Plantings have persisted for at least
60 years (Plummer et al. 1968).

ECONOMIC IMPACT

Economic value of smooth brome as a forage for grazing livestock has been documented in the
context of seed and livestock production. In Alberta in 2001 about 10.7 million acres of tame
forages were seeded for pasture and hay production with a value of about 1.1 billion dollars
(Arvid Aasen AAFRD pers comm.). In the Peace region over 340,000 acres of forage crops for
seed production were grown in 2001 (Anon 2003). The proportion of this that was smooth
brome is unknown. Estimated value of this production was on the order of $30 to $40 million.
No economic impact studies viewing smooth brome as an invading species were found.
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ECOLOGICAL IMPACT

Smooth brome is an aggressive invader of prairie dominated by plains rough fescue (Festuca
altaica subsp. hallii), displacing native flora (e.g. Grilz and Romo 1995). In particular invasion of
rough fescue grassland communities within the aspen parkland and foothills natural regions of
Alberta has been identified. Research directed toward reversing this invasion using prescribed

burning and chemical control has been conducted within Parks and Natural Areas (Anderson
1994; Masters et al. 2001).

4.2.2. Kentucky bluegrass

STATUS AND DISTRIBUTION

Kentucky bluegrass is widely distributed across North America growing in every state and
Canadian province. It is well adapted for growth in cool, humid climates, and is most prevalent
in the northern half of the United States and the southern half of Canada. It is not common in the

Gulf States nor in desert regions of the Southwest United States nor tundra regions of the far North
(Stubbendieck et al. 1992).

In Alberta Kentucky bluegrass is a widespread occasionally seeded forage species throughout
the moister portions of the Province. Like, smooth brome Kentucky bluegrass also occurs as an
escaped agronomic throughout much of the green zone in particular as an invading species
within rough fescue grasslands and riparian areas and occurs in many other community types
including aspen forests usually as a minor component.

HABITAT

Kentucky bluegrass is adapted to a wide range of habitat conditions but favours moist habitats
and can withstand temporary flooding. It is found in meadows, open woodlands, prairies, and
disturbed sites. It is commonly planted as a lawn grass and a pasture grass in some areas.
Kentucky bluegrass is well adapted to most soil types, although it is most common on fine-
textured soils. Kentucky bluegrass is native to Europe, Eurasia, and possibly North America.
Some scientists theorize that Kentucky bluegrass may have migrated across the Bering Land
Bridge 12,000 to 20,000 years ago. It was probably introduced to the east coast by early colonial
settlers sometime after 1600 and spread westward by settlers. The species is now often
considered to be naturalized (Butterfield et al. 1996).

Kentucky bluegrass is an introduced, perennial, short to medium-tall, cool-season, sod-forming
grass. The leaves are primarily basally attached and are usually 4 to 12 inches (10-30 cm) long.
Stems are numerous in a tuft and grow 12 to 36 inches (30-91 cm) high. The inflorescence is an
open panicle. Kentucky bluegrass is shallow rooted and is intolerant of drought. Most roots and
rhizomes are found within 3 inches (7.5 cm) of the soil surface. It is a highly palatable and
nutritious pasture grass that is highly adapted to grazing and is also extensively used for lawns
and turf. It is readily established by seeding. Numerous varieties are in commercial use (Looman
1983).

ECONOMIC IMPACT

Economic value of Kentucky bluegrass as a forage for grazing livestock has been documented in
the context of seed and livestock production. In Alberta in 2001 about 10.7 million acres of tame
forages were seeded for pasture and hay production with a value of about 1.1 billion dollars
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(Arvid Aasen AAFRD, pers comm.). In the Peace region over 340,000 acres of forage crops for
seed production were grown in 2001 (Anon. 2002) with an estimated value of 30 to 40 million
dollars. The proportion of this that was Kentucky bluegrass is unknown, but total acreage of
Kentucky bluegrass for certified seed production in Canada declined by around 90% between
1995 and 2000 (Young 2001). No economic impact studies viewing Kentucky bluegrass as an
invading species were found.

ECOLOGICAL IMPACT

The ecological impact of Kentucky bluegrass results primarily from its ability to aggressively
invade native plant communities particularly under heavy grazing thus displacing native flora
and often resulting in reduced production and biodiversity. In particular invasion of riparian
areas throughout the province as well as invasion of rough fescue grassland communities within
the aspen parkland and foothills natural regions of Alberta have been identified. Within riparian
areas the shallow roots of Kentucky bluegrass usually result in less stable riparian areas as
streambank cohesiveness is reduced. Research directed toward reversing these invasive
tendencies using rest, prescribed burning, chemical control and livestock grazing management
has been conducted within Parks and Natural Areas (e.g. Launchbaugh and Owensby 1978).

4.2.3. Timothy

STATUS AND DISTRIBUTION

Timothy, Phleum pratense L., is of Eurasian origin but was first cultivated in the United States. It
was found growing in New Hampshire in 1711 and was named herd's grass. In 1747, timothy
spread from New England to Canada and westward (Smoliak et al. 1981). Timothy is found in
all 50 states and throughout Canada except Prince Edward Island and Labrador. Timothy is
widely cultivated in the northeastern states south to the Cotton Belt and west to the 100th
meridian, in humid regions of Puget Sound, and in mountainous regions.

In Alberta timothy is a commonly seeded forage species throughout the moister portions of the
Province. In addition timothy has been frequently used for reclamation after fires and other
disturbances, although this use s now being discouraged. As a result like smooth brome and
Kentucky bluegrass timothy also occurs as an escaped agronomic throughout much of the green
zone in particular as an invading species within rough fescue grasslands and riparian areas and
meadow types and occurs in many other community types as well including aspen and
coniferous forests usually as a minor component.

HABITAT

In its native range timothy grows on roadsides, riverbanks, edges of fields and woods and
pastures. It is also a common weed in some pastures, cultivated land, wastelands, and urban
areas throughout the Province. Timothy is less common in dryer areas and in the southeast
unless in moist or irrigated areas. The species is well adapted to the moist mixed grass, aspen
parkland boreal, foothill and mountain natural regions of Alberta where adequate precipitation
allows it to maximize production and enhances the species invasive abilities.

Timothy is an introduced, cool-season, perennial bunchgrass that grows from 20 to 40 inches

(51-102 cm) tall. Culms emerge from a swollen or bulblike base and form large clumps. The
flowering heads of timothy are cylindrical and spikelike, and about 6 inches (15 cm) long. The

26



one-flowered spikelet produces seeds that are small and enclosed in awned, urn-shaped husks.
Leaves of timothy are flat and 3 to 13 inches (7.6-33 cm) long. Timothy is generally short-lived (4
to 5 years) but can live up to 6 or 7 years. Timothy has a moderately shallow and fibrous root
system; roots can extend to 48 inches (120 cm) in depth. Timothy is non-rhizomatous. Timothy
plants contain corms at their base which are annual, forming in early summer and dying the next
year when the seed matures (Looman 1983; Stubbendieck et al. 1992).

ECONOMIC IMPACT

Economic value of timothy as a forage for grazing livestock has been documented in the context of
seed and livestock production. Pedigreed seed production of timothy in Canada in 2000 was
almost 43,000 acres (Young 2001). No economic impact studies viewing timothy as an invading
species were found.

ECOLOGICAL IMPACT

Timothy is an exotic of great concern to wildland managers because it establishes quickly,
spreads vigorously, and usually escapes early detection. Timothy had the highest ability of 34
exotics tested to invade closed vegetation areas (Weaver et al. 1990). Numbers and frequency of
timothy plants increases from undisturbed sites to regularly disturbed sites. More resources are
available at the latter sites because competition is greatly reduced. Alberta SRD Range staff have
been finding Timothy invading in the foothills from grazed grasslands due to early seed
production and dispersal. As a result timothy is expanding onto dry, south facing slopes (not
grazed), out-competing native vegetation (Willoughby et al. 2003). Hence Timothy is of great
concern because it often dominates the area it occupies thus displacing native flora. Timothy also
occurs on extremely cold sites that seldom burn (Wasser 1982). This ability to withstand cold
sites makes timothy a potential invasive threat to boreal forest types. It has been observed
expanding into cut blocks from adjacent roadside vegetation (C. Lane, ASRD, pers. comm.).

424. Crested wheatgrass

STATUS AND DISTRIBUTION

Crested wheatgrass, Agropyron cristatum L., is an introduced species, originally from Russian
and Siberian steppe habitats. It has been planted from Alaska south to California, throughout
western Canada, east in the United States to Ohio, and south to Texas. It was first successfully
established in the United States between 1907 and 1913 (Dillman 1946). Crested wheatgrass
varieties from Siberia were first introduced to Canada in 1915 (Looman 1983). Crested
wheatgrass and desert wheatgrass were considered distinct species upon their first introduction to
the United States in 1906, but since, the two species have often been referred to and treated as one.
Crested and desert wheatgrass became prevalent in the United States and the Great Plains of
Canada in the 1930s when they were used to seed abandoned cropland. Crested wheatgrass is
most common in the northern Great Plains, especially North and South Dakota, eastern Montana
and Wyoming, and in southern Saskatchewan and southeastern Alberta. The grass is used
throughout the arid and semi-arid regions of the West including the high desert regions of Eastern
Oregon, Eastern Washington, Idaho, Utah and Nevada. Crested and desert wheatgrass seedings
have been established on 10 million acres (3.2 million ha) and, by some accounts, as much as 26
million acres (10.4 ha) in North America.
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In Alberta crested wheatgrass is primarily found in the southeastern portions of the province
occurring as seedings many dating from the drought years in the 1930’s. As such the species has
replaced many native dry mixed grass prairie plant communities. In addition crested wheatgrass
has been used as a part of species mixes for renovation of well sites, pipeline right of ways and
roadsides. The species is also often planted within the moist mixed grass prairie and drier
portions of the aspen parkland as a part of seeding mixes designed to provide forage for
domestic livestock.

HABITAT

Crested wheatgrass is tolerant of very cold and very dry conditions, typical of both its native
habitat in Siberia and Russia and some areas of the northern Great Plains (Shiflet 1994). It grows
best on medium-textured soils, from sandy loams to clay loams. Crested wheatgrass does not
grow well in loose sandy soils, heavy clays, or saline soils. Crusted soils also reduce crested
wheatgrass seedling emergence.

Crested wheatgrass is a cool-season, medium-height, exotic perennial bunchgrass. The plant is
drought- and cold-resistant and long-lived, enabling it to establish in recognizable monocultures.
Crested wheatgrass culms are 10 to 40 inches (25-100 cm) tall and widely spaced. The deep, finely
branched fibrous roots of crested wheatgrass penetrate to a maximum depth of 8 feet (2.4 m), with
most roots extending to a depth of 3.3 feet (1 m). Crested wheatgrass is common in the Northern
Great Plains and in Canada, while desert wheatgrass is more common throughout the western
United States. Crested wheatgrass remains productive for more than 30 years. Stand mortality is
virtually unknown, except in cases of extreme drought during critical phenological stages
(Hardy BBT Ltd. 1989).

ECONOMIC IMPACT
No economic impact studies on crested wheatgrass as an invading species were found.

ECOLOGICAL IMPACT

The ecological impact of crested wheatgrass results primarily from its potential to invade native
plant communities thus displacing native flora. Although crested wheatgrass does not invade
sites as aggressively as rhizomatous species such as smooth brome or Kentucky bluegrass, it
does have the ability to exclude other species establishment particularly native species. As a
result native plant communities may be difficult if not impossible to re-establish (Wilson 1989).
Research directed toward reducing invasion and enhancing native species using prescribed
burning, chemical control and livestock grazing management has been conducted within Parks
and Natural Areas.

Additional research has suggested that crested wheatgrass seedings have apparently lower
carbon sequestering potential than native prairie (Christian and Wilson 1999) however
additional research challenges this conclusion (Schuman et al. 2002).

A positive note to the interspersion of crested wheatgrass within native prairie however
concerns the species early spring growth and development typically earlier than native prairie
thus relieving grazing pressure from associated native prairie early in the growing season
(Urness 1983).
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4.2.5. White clover

STATUS AND DISTRIBUTION

White clover, Trifolium repens L., has a circumboreal distribution (Hardy BBT Ltd. 1989). It was
introduced to North America from Europe and was well established by 1750. The species has
since naturalized throughout Canada and the United States. There are three types of white clover
in Alberta. They are ladino, or large white clover; white Dutch, or intermediate or common white
clover; and the wild type, also known as low growing or small white clover. The ladino type
grows two to four times taller than white Dutch and is, therefore, much higher yielding. It is less
winter hardy, less resistant to very low clipping and less likely to flower well, especially in cloudy,
moist climates. All three types are closely related and cross pollinate. In mixtures, grasses are
stimulated by the nitrogen released, thereby improving yield and protein content of the forages.

In Alberta Dutch white clover is an occasionally seeded forage species throughout the moister
portions of the Province. In addition, white clover has been frequently used for reclamation
after fires and other disturbances. As a result, like smooth brome, Kentucky bluegrass, and
timothy, white clover also occurs as an escaped agronomic throughout much of the green zone.

HABITAT

In its native range white clover grows on roadsides, riverbanks, edges of fields and woods and
pastures. It is also a common weed in some pastures, cultivated land, wastelands, and urban
areas throughout the Province. White clover is less common in dryer areas and in the southeast
unless in moist or irrigated areas where ladino white clover is sometimes seeded. The species is
well adapted to the moist mixed grass, aspen parkland boreal, foothill and mountain natural
regions of Alberta where adequate precipitation allows it to maximize production and enhances
the species invasive abilities.

White clover is a short- to long-lived perennial (Smoliak et al. 1981). It has a shallow tap root
which may grow to a depth of at least 3 feet and has very small crowns. It produces above-
ground, creeping stems called stolons that root at the nodes, thus permitting individual plants
to spread over a considerable area. The plant has no upright stems as the top growth consists of
leaf stems or petioles and leaves. There is usually a V-shaped white mark in the middle of each
leaflet. The taller growing flowers are predominantly white, as the common name of the species
suggests, but are sometimes tinged with pink. The small, yellow seeds have a hard seed coat
that permits germination many years after the initial seeding. The hard seed of white clover
may pass intact through the digestive tract of grazing animals, thus allowing reseeding and
spread of the species.

ECONOMIC IMPACT

Economic value of Dutch white clover as a forage for grazing livestock has been documented in
the context of livestock production. In addition seed production economics for Dutch white

29



clover as a forage source have been documented. No economic impact studies viewing Dutch
white clover as an invading species were found.

ECOLOGICAL IMPACT

Dutch white clover is usually classified as a moderately invasive species capable of rapidly
colonizing disturbed sites (e.g. forest harvest blocks, road and pipeline right of ways, etc).
Because the species is so widespread it is usually viewed as naturalized. White clover thrives in
full sunlight and declines as grass cover increases. It will grow in partial shade of aspen and oak
woodlands (Wasser 1982). In British Columbia, white clover is one of the first plants to colonize
river gravel bars (Garrison et al. 1977).

The seeds are dispersed by wind, water, birds, and grazing animals (Wasser 1982) and are long
lived as are the plants themselves. Hull (1973) reported that seeds stored for 25 years in
unheated sheds had a germination rate of 73 percent. Harberd (1963) reported that most white
clover clones live about 20 years, but some may live to 100 or more years of age.

Because white clover is a nitrogen-fixing plant, it is also usually classified as a facultative seral
species. As a result white clover may be enriching disturbed soils for colonization by more
aggressive possibly invasive species.

4.3. Terrestrial vertebrates
43.1. Feral cats
STATUS

There are an estimated 600,000 domestic cats in Alberta (Statistics Canada 2001), many of which are
feral cats. In the continental United States the ratio of pet to feral cats is 63 million (Nasser and
Mosier 1991) to 30 million (Luoma 1997). Pet cats are in 31% of Alberta’s 1,104,100
households(Statistics Canada 2001). Cats are found in many urban residences and most of the
53,652 farms in Alberta. The number of cats on 152 farms and rural residents in the North
Saskatchewan River Basin west of Edmonton ranged from 0 to 20 and averaged 2.6 (Roy,
unpublished data). Feral cats are most prevalent in south and central Alberta because of climatic
limitations in the north (Luoma 1997).

BIOLOGY

Cats are associated with human habitation in both urban and rural settings. Feral cats reside
primarily in unoccupied buildings in urban settings and in abandoned farm buildings and
dumps in rural settings. Survival of wild populations is limited by cold weather.

IMPACT

Introduced cats pose a serious threat to native birds and other mammals, reptiles and
amphibians and also result in significant health care costs from injuries to people, primarily kids
from scratches and bites (Pimentel et al. 1999). They also carry the protozoan parasite Toxoplasma
gondii that can cause abortion in sheep and humans (Gates 1985). Pimentel et al. (1999) estimated
that cats were responsible for more than $6 billion damage each year resulting from predation on
birds alone in the US. Using their values of 5 birds killed per cat and $40
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CND ($30 USD) cost per bird, the economic cost to birds alone in Alberta is estimated at $120
million CND. This estimate does not include small mammals, amphibians and reptiles killed by
pet cats (Dunn and Tessaglia 1994). Five illnesses considered to be a health risk to humans from cat
defecation are salmonellosis, giardiasis, toxoplasmosis, cryptosporidiosis and roundworms. On
the other hand cats provide some benefits to humans from rodent control savings.

4.3.2. House sparrow

STATUS

House sparrows are distributed throughout Alberta. Winter populations are quite high in cities,
towns, and farmsteads. Numbers are lower in mountainous and northern regions where human
population is low. They are very successful and high populations are being maintained in
Alberta.

BIOLOGY

House sparrows nest in cavities, about buildings, in bird boxes and on tree branches. They
produce 3 to 7 eggs annually. Concentrations of birds especially in winter are associated with
human habitation or at least with artificial concentrations of food supplies such as bird feeders,
grain at feed supply operations or grain storage and distribution to livestock on farms.

IMPACT

House sparrows damage buildings and consum