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1. Introduction

In 2012, Crowsnest Conservation partnered with the Municipality of Crowsnest Pass for a second
year as part of the long-term project, Maintaining and Restoring Crowsnest River Riparian Areas.

Project goals include:

Restoring and maintaining native riparian habitat
Improving water quality

Improving fish and aquatic invertebrate habitat
Restoring terrestrial habitat for mammals and birds
Improving the integrity of the Oldman River Watershed
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The program is divided into four complementary components:
1 Removing weeds from riverbanks
1 Planting native shrubs and trees, and seeding native grasses in riparian areas
1 Increasing educational opportunities for the community and landowners
1 Monitoring weed species presence and abundance in riparian areas



2. Project Summary

Significant project milestones were achieved in 2012. With supervision from the Municipal
Agricultural Fieldman, a Riparian Restoration Technician was hired for six months (May 14" to
November Z”d). The following summarizes program results:

2.1 Goal 1: Remove weeds from riverbanks.

il

The Riparian Restoration Technician removed noxious weeds in the riparian areas of the
Crowsnest River and the tributaries of Drum Creek, Gold Creek, Lyons Creek and Nez
Perce Creek.

Over forty participants removed approximately 45 bags of weeds and millions of weed
seeds at three community weed pull events.

Five areas of high density weed patches were targeted for chemical control by the
Municipality.

2.2 Goal 2: Plant native shrubs and trees, and seed native grasses in riparian areas.

f
f

177 native trees and shrubs were planted along Drum Creek, Gold Creek, Lyons Creek,
Nez Perce Creek and Crowsnest River at eleven specific restoration sites.

Community volunteers participated in a Community Planting Workshop at Flummerfelt
Park in Coleman to stabilize banks on Nez Pearce Creek. Twenty-three trees and shrubs
were planted.

Grade six students from Isabelle Sellon School participated in a planting workshop to
plant twenty-four trees and shrubs along the Crowsnest River in Blairmore.

2.3 Goal 3: Increase educational opportunities for the community and landowners.

il
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Two brochures (Riparian Area Health and Be on the lookout for these invasive plants!)
were designed, printed and distributed to the public.

Weed identification workshops were delivered by the Agricultural Fieldman prior to each
community weed pull.

Municipal staff manned a community education booth at a Community Environmental Fair.
Seasonal weed events and advisories were promoted in both local papers and on the
local radio.

2.4 Goal 4: Monitor weed species presence and abundance in riparian areas.

il
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Seventeen of thirty-two 2011 transects were repeat sampled in 2012 along Drum Creek,
Lyons Creek and Crowsnest River. Not all 2011 transects were repeat sampled due to
land-use changes and focusing sampling on sites that received weed management.
There was a large variability between 2011 and 2012 data due to small sample size,
technician sampling variability, GPS error, difficulty finding quadrat centre, and site
change attributed to erosion. Due to high data variability and small sampling size,
transect sampling will not continue in 2013.

New, more effective polygon sampling methodology was adapted with the assistance of
Cows and Fish (Alberta Habitat Management Society) program staff specifically for the
Riparian Project. Twenty-two polygons were established and sampled along Drum Creek,
Gold Creek, Lyons Creek, Nez Perce Creek and Crowsnest River.

Polygon sampling will continue in future years to monitor weed presence and distribution.
Results indicate the key weed species of concern according to canopy cover are:
Common Tansy, Blueweed and Bird Vetch. Both Common Tansy and Blueweed are
designated as Noxious Weeds under the Alberta Weed Control Act. Bird Vetch is
designated as an Invasive Species. Spotted Knapweed, the only Prohibited Noxious plant



identified during sampling, was noted at one location, along the banks of Gold Creek in
Frank.

Total average weed canopy cover in each sampled drainage ranged from 13.5% to 22%.
Crowsnest River in Blairmore (22%) and Lyons Creek (20%) had the highest weed
canopy cover of all of the locations sampled.



3. Area Map

The Municipality of Crowsnest Pass is located in southwestern Alberta in the Rocky Mountains.
Crowsnest River and its tributaries flow from the west and are part of the headwaters of the
Oldman River Watershed. The communities of Coleman, Blairmore, Frank, Hillcrest and Bellevue,
combine to form the municipality.

The 2012 Riparian Project focused efforts in the following riparian areas: Coleman (Crowsnest
River, Nez Perce Creek), Blairmore (Crowsnest River, Lyons Creek), Frank (Crowsnest River,
Gold Creek) and Hillcrest (Drum Creek). To see the project riparian areas, please refer to Figure
1. Project riparian areas within the Municipality of Crowsnest Pass below.

Figure 1. Project riparian areas within the Municipality of Crowsnest Pass (Google Earth
2013).
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4. Targeted Weed Species

Using the Alberta Weed Control Act as a guide, the Riparian Project focused on the following
species listed in Figure 2: Crowsnest Pass riparian target weed species below.

Figure 2. Crowsnest Pass riparian target weed species.

Abb Common Name Scientific Name Designation of Weeds Type
Abs Absinthe Artemisia absinthium Invasive Species 3
bV Bird Vetch Vicia cracca Invasive Species 3
bw Blueweed Echium vulgare Noxious Weeds- AB Weed Control Act 2
thB Bull Thistle Cirsium vulgaris Invasive Species 3
thC Canada Thistle Cirsium arvense Noxious Weeds- AB Weed Control Act 2
Bd Common Burdock Arctium spp. Noxious Weeds- AB Weed Control Act 2
mC Common Mullein Verbascum thapsis Noxious Weeds- AB Weed Control Act 2
tC Common Tansy Tanacetum vulgare Noxious Weeds- AB Weed Control Act 2
cB Creeping Campanula rapunculoides Noxious Weeds- AB Weed Control Act 2
Bellflower
tD Dalmatian Toadflax  Linaria dalmatica Noxious Weeds- AB Weed Control Act 2
DR Dame& Rocket Hesperis matronalis Noxious Weeds- AB Weed Control Act 2
bD Downy Brome Bromus tectorum Noxious Weeds- AB Weed Control Act 2
gB Goat 6 s Be & Tragopogon dubius, Invasive Species 3
Ht Houndstongue Cynoglossum officinale Noxious Weeds- AB Weed Control Act 2
do Oxeye Daisy Luecanthemum vulgare Noxious Weeds- AB Weed Control Act 2
sC Scentless_ Tripleurospermum perforatum  Noxious Weeds- AB Weed Control Act 2
Chamomile
thS Sow Thistle Sonchus oleraceus Noxious Weeds- AB Weed Control Act 2
kS Spotted Knapweed  Centurea stoebe Prohibited Noxious Weed-AB Weed 1
Control Act
bT Tall Buttercup Ranunculus acris Noxious Weeds- AB Weed Control Act 2
yC Yellow Chamomile  Cota tinctoria Escaped Garden Ornamental 4
cY Yellow Clematis Clematis tangutica Noxious Weeds- AB Weed Control Act 2
tY Yellow Toadflax Linaria vulgare Noxious Weeds- AB Weed Control Act 2

The majority of weed species identified in Crowsnest Pass riparian areas are Noxious Weeds and
only one Prohibited Noxious Weed, Spotted Knapweed, was noted. Invasive Species and
Escaped Garden Ornamentals were also identified in the study.



5. Project Details
5.1 Goal 1: Remove weeds from riverbanks.
5.1.1. Noxious weeds pulled by Riparian Restoration Technician

To reduce the number of weed species in the riparian areas, noxious weeds with taproots were
hand pulled by the Riparian Restoration Technician, three community weed pull events were
completed and spraying was undertaken at key locations.

The Riparian Restoration Technician focused on mechanical hand pulling of weeds in restoration
sites planted with native trees and shrubs in the previous year. The restoration sites are Nez
Perce Creek in Coleman, Lyons Creek and Crowsnest River in Blairmore, Gold Creek in Frank
and Drum Creek in Hillcrest. These areas were targeted to reduce competition between the
native plants and weed species and encourage the native plants to thrive.

Before pulling weeds, the technician researched weed life cycles and developed a best practices
policy to remove weed species. See Figure 3 for a list of weed species, life cycle description, and
recommended management practices.



Figure 3. Crowsnest Pass riparian area weed species and recommended management
practices according to life cycle and reproduction.

Common Name

Latin Name

Classification

Life Cycle

Reproduction

Best Control

Method
Hand pull when
Blueweed Echium vulgare Noxious l_3|enn|a|, shqrt- Seeds SO'I.'S mQ'St’
lived perennial avoid skin
contact
. - . Simple Primarily creeping Contrpl .
Canada Thistle Cirsium arvense Noxious . f chemically in late
perennial roots, rhizomes fall
Common Mullein Verba_scum Noxious Biennial Seeds Hand_pull, control
thapsis chemically
Chemical
Tanacetum . Simple Seeds, creeping roots treatment or
Common Tansy Noxious ) ' ' repeated hand-
vulgare perennial root fragments -
cuttings to
remove seeds
Creeping Campanula . Simple . Hand pull before
Bellflower rapunculoides Noxious perennial Creeping roots, seeds seedlings set
Control
. . chemically or
Dalmatian Linaria dalmatica Noxious Slmple_ Rhizomes, seeds hand pull
Toadflax perennial
repeatedly (>10
years)
Dameds Ro Hespens_ Noxious Slmple_ Seeds Hand_pull, control
matronalis perennial chemically
Control
) chemically, hand
. Annual, winter .
Downy Brome Bromus tectorum Noxious Seeds pull in early
annual -
spring before
seeds form
Control
Cynoglossum . Biennial, short- chemically by
Houndstongue - Noxious - ; Seeds spraying rosette,
officinale lived perennial
mow before
seeds set
Hand pull entire
. Luecanthemum . Short-lived . plant, deadhead,
Oxeye Daisy vulgare Noxious perennial Rhizomes, seeds control
chemically
) Simple Hand pull, control
Scentless_ Tripleurospermum Noxious annual/biennial  Seeds chemically before
Chamomile perforatum :
or perennial seeds set
Hand pull
Spotted Prohibited Biennial, short- Seeds, bulb and stored  rosettes, control
Centurea stoebe . - ; A
Knapweed Noxious lived perennial roots chemically before
seeds set
Simple Occasionally rhizomes Hand pull entire
Tall Buttercup Ranunculus acris ~ Noxious erepnnial seeds Y ' plant, control
p chemically
Control
L . Simple . chemically, hand
Yellow Toadflax Linaria vulgare Noxious perennial Rhizomes, seeds pull repeatedly
(>10 years)
Yellow Clematis Clema_tis Noxious Perennial vine Seed, creeping roots Hand_pull, control
tangutica ’ chemically

At each restoration site, the Technician used a quick sweep method to identify noted weeds and
remove specific species with taproots that benefit from hand pulling. Hand pulling is effective for a
number of species. At a specific restoration site on Drum Creek with a large number of Blueweed
plants, hand pulling in 2011 had a high mortality success rate. Currently, more than half of the

weeds have been eliminated at this location.
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Hand pulling was also determined on a site-by-site basis. For example, on a section of Drum
Creek with a high density of blueweed, weeds were not hand pulled due to erosion concerns. At
this location the blueweed was sprayed to maintain bank stability.

Hand pulling will continue to be an effective program component to remove certain weed species
and avoid chemical applications in sensitive riparian areas.

5.1.2. Community weed pull events

Three community weed pulls were attended by over forty volunteers who hand pulled target weed
species such as Blueweed, Oxeye Daisy, and Spotted Knapweed, and removed seeds/flowers of
other target species such as Common Tansy and Creeping Bellflower.

The first weed pull was held at the end of June at Riverside Memorial Park along Crowsnest
River in Blairmore (Figure 4). The second was mid-July on the banks of Drum Creek in Hillcrest
beside Coal and Coke Centennial Park. The last weed pull of the season was held early August
along Nez Perce Creek in Coleman (Figure 5). A total of 45 large bags of weeds were removed at
the successful events.

Figure 4. Community Weed Pull along Crowsnest River in Blairmore. Photo credit: Kim
Lutz.
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Figure 5. Community Weed Pull along Nez Perce Creek in Coleman. Photo credit: Kim Lutz.
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5.1.3. Chemical control

At five restoration sites, spot spraying chemical (herbicide) control was completed by the
Municipality to complement hand pulling efforts and remove target species that reproduce via
rhizomes. Control sites were located at Lyons Creek and Crowsnest River in Blairmore (near
Riverside Memorial Park and from the East Access to Frank), Gold Creek in Frank and Drum
Creek in Hillcrest.

5.2. Goal 2: Plant native shrubs and trees, and seed native grasses in riparian
areas.

5.2.1. Native trees and shrubs planted

After weed species are removed in riparian areas, native trees, shrubs and grasses are planted to
vegetate the slopes and reduce the invasion of new weeds. As bare soil provides opportunities
for weeds to grow and increases bank erosion, planting native vegetation improves riparian
health.

In 2012, 179 native trees and shrubs were planted along Nez Perce Creek in Coleman, along

Lyons Creek and Crowsnest River in Blairmore, along Gold Creek in Frank and along Drum

Creek in Hillcrest. Eleven species were chosen according to plant resource requirements (amount

of sunlight, water requirements, soil vitality), ungulate palatability, BearSmart considerations, and
recommendations from Grumpyds Greenhouse. Native gr a
along Drum Creek. For a list of plants that were planted, location of restoration sites and

associated photos, please refer to Appendix A: Restoration Site Summary.

Community volunteers were involved in a number of re
Flummerfelt Park, volunteers participated in a Community Planting Workshop to stabilize eroding

banks along Nez Perce Creek. Grade 6 students from Isabelle Sellon School joined the Riparian

Restoration Technician in a curriculum-focused project; planting twenty-four trees and shrubs

along Crowsnest River in Blairmore at Riverside Memorial Park.
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In 2012, the second year in which native vegetation was planted in sensitive riparian areas, more
native trees and shrubs were planted in more locations than in 2011. To see a comparison
between 2011 and 2012 planting data, please refer to Figure 6: 2011 and 2012 Planting
Summary.

Figure 6: 2011 and 2012 planting summary.

Description 2011 Planting Summary 2012 Planting Summary
Number of plants planted 115 179

Types of plants 11 11

Number of restoration sites 4 8

Number of water bodies 2 5

In 2012, the success rate of the 2011 native plantingatLy onds Cr eek restor at.

analyzed (see Figure 7: Lyons Creek Restoration Site Planting Success). By understanding the
planting success rate, future restoration projects can focus on selecting plants with the highest
success rate and suitability to local riparian ecosystems. Willow staking along Lyons Creek had a
moderate success rate of 65% and native planting had a high success rate of 86%. The
Agricultural Fieldman performed a walk-through of willow staking planted along Crowsnest River
in Blairmore in 2011 and noted a success rate of approximately 80%.

Figure 7. Lyons Creek restoration site planting success between 2011 and 2012.

Description 2011 Planting Total 2012 Survival Success Rate
Willow staking 34 22 65%
Site 1 50 42 84%
Site 2 7 7 100%

5.3 Goal 3: Increase educational opportunities for the community and landowners.
5.3.1. Educational materials

Two brochures (Riparian Area Health and Be on the lookout for these invasive plants!) were
designed, printed and distributed to the public.

5.3.1.1. Riparian Area Health Brochure

Riparian Area Health (see Appendix B) brochure focuses on providing education on riparian
areas, what they are, why they need to be restored, and how weeds influence riparian health.

5.3.1.2. Be on the Lookout for These Invasive Plants! Brochure

Be on the Lookout for These Invasive Plants! (see Appendix C) brochure highlights nine invasive
plant species that are currently not prevalent in Crowsnest Pass, but are more common in
surrounding jurisdictions. Early detection and identification of these plants will ensure that the
number of non-native species are controlled and the habitat for native plant species is preserved.

5.3.2. Weed identification workshops

At the beginning of each of the three community weed pulls, the Agricultural Fieldman and the
Riparian Restoration Technician delivered a workshop on weed identification and extraction
techniques for targeted species.. The life cycle, reproduction, and identification of target species
were discussed in the field. The knowledge gained through the weed identification workshops
goes beyond the weed pull event to daily awareness of invasive plants in Crowsnest Pass.

13
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5.3.3. Media initiatives

To reach additional community members who did not participate in weed pulls or education
events, the Municipality published seasonal press releases for both local papers and the
Agricultural Fieldman was regularly interviewed on the local radio station. Outreach focused on
current targeted weed species, how to remove these weeds, the benefit of a healthy riparian area
and advertising for weed pull events.

5.4 Goal 4: Monitor weed species presence and abundance in riparian areas.

Beginning in 2011, researchers developed and maintained a plant database to track the presence
and prevalence of weeds in riparian areas. In 2011 and 2012, researchers used a transect
sampling methodology. A new polygon methodology for 2012 was adopted to quantify weed
density, canopy cover, and ground cover. By monitoring weed species type and distribution at
specific sites in Crowsnest Pass over time, weed control practices can be prioritized to key
riparian areas and the effectiveness of these conservation initiatives can be monitored.

5.4.1. Sampling methodology summary

Sampling technigues were based on the Alberta and Sustainable Resource Development Land
Division i Rangeland Heath Assessment for Grassland, Forest and Tame Pasture (Adams 2009)
and Cows and Fish Riparian Health Assessment for Streams and Small Rivers i Field Workbook
(Fitch 2009).

Transect methodology was first used in 2011 and repeated in 2012. Unfortunately, transect
sampling produced a small representative sample size and a large variability in data between
repeat sampling, leading to poor data confidence. A number of the random transect locations had
inaccessible topography, were on private property and offered limited plant community
representation. When performing repeat transect sampling in the second year, additional land use
changes, researcher variability, GPS error, difficulty finding the centre mark within the quadrat
and only repeat sampling at sites which received weed management applications, further reduced
sample size and increased data variability. This led to the development of new polygon sampling
methodology for 2012 with the assistance of Cows and Fish staff to provide less sampling bias
and gain a larger picture of riparian health. Polygon sampling will continue in future years to track
weed presence and abundance.

5.4.2. Data collected

Due to different sampling methodology using transects and polygons, results collected from
different methods were not compared. 2011 and 2012 transect data is compared and 2012
polygon data is presented separately.
The following data fields are collected during sampling:

5.4.2.1. Site area
Sites are categorized by community: Sentinel, Hillcrest, Frank, Blairmore or Coleman.

5.4.2.2. Location
Specific transects and polygons are noted by riparian area title and section.

5.4.2.3. GPS waypoints

Each transect and polygon location is noted using latitude and longitude coordinates.
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5.4.2.4. Transect or polygon number
Each transect and polygon is labeled with a corresponding number.
5.4.2.5. Bare soil

As weeds often colonize areas with bare soil, monitoring the amount of bare soil in relation to
weed density distribution provides a good measure to monitor riparian health.

Bare soil is the percentage of area where soil or rock is exposed and not covered by live or dead
vegetation between the high-level water mark and a noted landmark (e.g. a walking path, private
property) or the edge of a defined bank. The total amount of bare ground is further delineated into
percentage of bare ground rock and percentage of bare ground soil. In addition, total bare ground
is categorized into percentage of bare ground caused by humans or percentage of bare ground
that is naturally caused. The percentage of bank erosion is also noted. As bare soil leads to bank
erosion, sites with low amounts of bare soil mean reduced sediment load into the waterway,
protection of fish and aquatic invertebrate habitat, lower water treatment costs, and reduced
threat to infrastructure.

Total bare ground is recorded as a percentage using Class Codes (See Figure 8).

Figure 8. Class codes. Field observers use class codes to represent ranges of percentage
wherever percentage data is recorded. These codes and range classes are from the USDA
Forest Service Northern Regions ECODATA (1989) program. The class codes are defined below.
The Class Codes are converted to Class Midpoints in the office and are used in data reporting
and in all calculations throughout the data analysis process.

Class Code Percentage Class Midpoints
T 0.1<1% 0.5%
P 1<5% 3.0%
1 5<15% 10%
2 15<25% 20%
3 25<35% 30%
4 35<45% 40%
5 45<55% 50%
6 55<65% 60%
7 65<75% 70%
8 75<85% 80%
9 85<95% 90%
F 95-100% 97.5%

5.4.2.6. Majority of daylight type
Daylight type that is predominant during the day: Sun, Shade or Mixed is noted. Weeds often
spread in areas with full sun and this is attributed by early succession within the ecosystem.
Monitoring a change in daylight type measures riparian area succession.

5.4.2.7. Canopy cover
The amount of canopy cover for each weed species listed in Figure 2 is noted. Canopy cover is
determined by a projection of the weed canopy onto the ground, similar to an umbrella. At the end
of the sampling, canopy cover for each weed species is combined to form a cumulative Total
Weed Canopy Cover percentage using percentage class codes noted in Figure 8.

5.4.2.8. Density distribution of weeds

Infestation is a function of weed plant density and patchiness or evenness within the sample site.
This infestation is evaluated according to density distribution and is calculated using the Class
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System as defined in the Cows and Fish Streams and Small Rivers Handbook (Fitch 2009) in
Figure 9: Density distribution of weeds.

Figure 9. Density distribution of weeds (Fitch 2009).

Class Description of Abundance Distribution
Pattern
0 No invasive plants on the reach
1 Rare occurrence
2 A few sporadically occurring individual plants .
3 A single patch -
4 A single patch plus a few sporadically occurring plants o~
5 Several sporadically occurring plants
6 A single patch plus several sporadically occurring plants ) &
-4,
7 A few patches o s
8 A few patches plus several sporadically occurring plants ECRNN R O
9 Several well spaced patches PO o
PR 2
10 Continuous uniform occurrence of well spaced plants :
11 Continuous occurrence of plants with few gaps in the distribution M Nty
-.'.“'.‘ Ry 32"1;-,.'
12 Continuous dense occurrence of plants
13 Continuous occurrence of plants associated with a wetter or drier zone 4,
within the reach SN,

The cumulative class total for all weeds is combined to calculate the Total Weed Density
Distribution.

5.4.3. Transect sampling

During the first two weeks of September, the Riparian Restoration Technician worked with Cows
and Fish staff to repeat sample the 2011 transect locations in addition to new polygon sampling
sites. Of the thirty-two 2011 transect locations, seventeen transects were sampled again in 2012.
This reduced sample size was attributed to land use changes and only selecting the repeat sites
where weed control efforts had been undertaken during the past year.

5.4.3.1. Transect sampling methodology

Riparian transects were selected on property owned by the Municipality of Crowsnest Pass in
Sentinel, Hillcrest, Frank, Blairmore, and Coleman.

For a diagram outlining transect configuration, See Figure 10: Transect Sampling Diagram
Example. The centre point of the transect is marked with a metal spike, flagging tape, and
coordinates are recorded using a GPS. From the centre point, three transects parallel the
waterway upstream 20 m, 20 m downstream, and perpendicular away from the water 20 m.
Beginning at the centre point and followed by 10 m and 20 m intervals on each of the three
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transects, a 1 meter by 1 meter quadrat (1 m?) is laid to sample required data fields listed above
in Section 5.4.2. In addition to sampling parameters noted above, the names of surrounding weed
species are also recorded at a three foot circumference from the edge of the quadrat.

Figure 10. Transect Sampling Diagram Example. Not to scale.

R2 ¢&—r--—— Quadrat i 1m?

*
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River C Bl B2

*
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Py
=
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L2

5.4.3.2.Transect sampling results

Transect data has large variability between 2011 and 2012, and therefore has poor confidence.
High variability was attributed to small sample size that was further reduced by only repeat
sampling sites where recent weed management was conducted. Transect methodology only
provides a small window into riparian health, as only a small area in the watershed is sampled. As
the GPS had an average range of 5 m and the small quadrat size (1m2) was selective, if the
centre point of the transect could not be located, the repeat transect was not an exact duplicate to
compare data between years. Unfortunately, a number of the centre points could not be
pinpointed. Technician inconsistency and recent weed management (ex. hand pulling and
chemical application) also added data differences between years. Combined, these factors
contributed to high data variability and support the decision to discontinue transect monitoring
and use only the polygon sampling methodology in 2013.

Percentage weed cover varied considerably per year in each community (see Figure 11: Transect
Sampling Data). The largest change from 19% to 2% was in recorded in Frank. A possible
explanation for this difference could be a reduction from three transects located along Gold Creek
and Crowsnest River to only one transect sampled in 2012 along Crowsnest River. In Hillcrest
and Coleman, transect sites were locations of recent weed pulls, which may have influenced
results.

17



Figure 11. Transect Sampling Data: Average percent weed cover organized per community
in 2011 and 2012.

Identified 2011 2012 2011 2012 2011 2012 2011 2012
Weeds Hillcrest Hillcrest Frank Frank Blairmore Blairmore Coleman Coleman
(%) (%) (%) (%) (%) (%) (%) (%)
Absinthe 0.98 0.83 0.38
Bird Vetch 6.45 5.7 0.07 4.18 0.11 1.89 1.38
Blueweed 1.38 0.29 2.5 0.1 2.57 4.47
Canada 1.3 0.2 0.12 0.02 2.82 6.0
Thistle
Common 6.6 2.1 1.52 2.97 11.67 1.25
Tansy
Creeping 0.04 0.09 0.06
Bellflower
Dalmatian
Toadflax 0.03 oz
Dames
Rocket el
Goat 6s 0.02 0.06
Houndstongue 0.04
Oxeye Daisy 0.08 0.21 0.63 0.4 0.02 0.36
Tall Buttercup 0.15 0.04 0.21 0.02 0.79
Sow Thistle 0.06
Yellow
Chamomile e
Yellow
Toadflax 0.04 2.6 0.78 0.31
Uertel] el 9.82 0.66 19.33 2.47 9.78 8.06 18.61 9.19

Cover (%)

5.4.4. Polygon sampling

Using the 2011 designated transect areas as a location guide, twenty-two polygons were
sampled in 2012. Polygon locations are recorded on the Municipal GIS mapping system.
Compared to transect sampling, polygon sampling encompasses more species within the riparian
area, provides a bigger picture of the type and level of erosion present, reduces researcher
variability, and requires less time and tools to complete. The goal of using the new polygon
sampling method is to have a better understanding of riparian health over the long-term.

5.4.4.1. Polygon sampling methodology

Polygon sampling locations are based on lateral sites that parallel the waterway between noted
upstream and downstream landmarks, for example bridges, roadways, or identified waterway
meanders (see Figure 12. Polygon Sampling Diagram Example). The height of the polygon is
based on the edge of the bank or up to a defined landmark, such as a walking path. If one bank is
not the same height as the other bank, the lower bank determines the maximum height for
sampling both banks. At both the upstream and downstream edge of the sampled polygon, GPS
locations are recorded and photos are taken looking inwards. Both banks are sampled on creeks,
but only one bank is sampled on the Crowsnest River.
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Figure 12. Polygon Sampling Diagram Example. Not to scale.
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In the first year of polygon sampling, total average weed canopy cover (see Figure 13. Polygon

5.4.4.2. Polygon sampling results

5.4.4.2.1. Polygon results: Weed canopy cover

Sampling Data) varied between 14% in Frank along the Crowsnest River up to 20% in Blairmore
along Lyons Creek and 22% in Blairmore along Crowsnest River.
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Figure 13. Polygon Sampling Datai Average percent weed cover organized per waterway

in 2012.
Average
Weed
Hillcrest: Frank: . n . n . Coleman: . Canopy
Identified Drum Gold Frank: Blairmore:  Blairmore: Nez Coleman: Cover
Weeds Creek Creek (:Qr_o Wsn‘;st c Ly(l)(nsé Y (;owsn;st Perce (éar'o Wsn‘;st per
%) %) iver (%) reek (%) iver (%) Creek (%) iver (%) Species
Total
(%)
Number of
Polygons 4 2 1 4 6 3 2
Sampled
Absinthe 1.13 0.25 0.33 0.33 1.5 3.54
Bird Vetch 4.13 6.5 0.5 4.13 2.17 1.0 1.75 20.17
Blueweed 5.88 1.75 0.5 1.75 10.5 0.33 1.75 22.46
Bull Thistle 0.08 0.08
Canada 3.0 0.5 0.38 0.42 1.0 1.75 7.04
Thistle
Common
Burdock 0.5 0.5 1.0
Common 05 0.13 0.25 0.33 121
Mullein
common 0.25 10.0 5.0 45 5.25 25.0
Tansy
Creeping
Bellflower 0