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Executive Summary
Alberta has taken great strides to address one of the largest threats to freshwater resources in the 
West – Aquatic Invasive Species (AIS). These pests have the potential to cause severe damage 
to our environment, economy and society. To combat the risk of an AIS infestation, a remarkable 
partnership of government, stakeholders and industry has built an intricate system where none 
existed before. The Alberta Aquatic Invasive Species Program and partners continue to:

• Monitor more than 100 Alberta lakes and reservoirs annually for invasive mussels in partnership 
with the Alberta Environment Monitoring and Science Division, Alberta Parks Division, Alberta 
Irrigation Projects Association, Alberta Lake Management Society, and First Nations;

• Implement legislation that provides for robust prevention efforts and enforcement actions;

• Implement province-wide watercraft inspections, targeting 11 high risk locations (major entry 
points) and highly trafficked recreational lakes through 2 roving stations;

• Use trained conservation canines to detect invasive mussels at inspection stations, the first 
program of its kind in Canada;

• Respond to existing and new AIS threats including flowering rush, Prussian carp, goldfish, 
Phragmites, and whirling disease;

• Promote education campaigns targeting personal actions and behaviour responsible for the 
introduction of AIS: “Clean, Drain, Dry Your Boat/Gear,” which targets boaters and anglers 
and “Don’t let it Loose,” which targets all non-watercraft sources of introductions (aquarium 
dumping, intentional release, ceremonial release, etc.); and

• Participate in various provincial, national, and international working groups and committees.

Background
Aquatic invasive species (AIS) are species non-indigenous to a particular region or body of water 
that impact or pose threats to the environment, the economy and human health. AIS pose a huge 
threat to freshwater resources and are one of the leading causes of biodiversity loss worldwide.

Water infrastructure can be impacted by AIS and may include intake pipes, irrigation lines and 
dam operations, which all result in increased costs of new capital and maintenance. Alberta’s 
water-operated infrastructure (associated with everything from hydro-facilities to urban water 
delivery systems and irrigation programs) is valued at $14 billion.

The initial focus of the program has been on the prevention of zebra mussels (Dreissena 
polymorpha) and quagga mussels (Dreissena rostriformis bugensis). Due to their significant 
economic and environmental impacts, the risk of rapid expansion across North America, and 
the high suitability of Alberta’s waterbodies (i.e. pH and calcium levels, habitat), this species is a 
highly important target to monitor for the province of Alberta. Invasive mussels are filter feeders 
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that target phytoplankton, often decimating the part of the food chain, which can deplete local 
fish stocks and completely shift the trophic structure in a waterbody. They have also been 
associated with algal blooms, and can attach to virtually any submerged surface and rapidly 
multiply; this causes a buildup of mussels that can damage water infrastructure. For example, 
if either zebra or quagga mussels are introduced in Alberta the estimated impact would be 
over $75 million annually, a cost that would be shared by government, industry and the public. 
Although mussels continue to be a priority, each AIS poses its own risk. Prevention is the best 
available management strategy, as once detected in water, available control measures are 
particularly limited.

Structure of Program
Within the Ministry of Environment and Parks, the Alberta Aquatic Invasive Species (AIS) 
Program is led by the Fish and Wildlife Policy Division. It is important to note that the success 
of the program would not be possible without the overwhelming support and delivery provided 
by Operations Infrastructure (watercraft inspections), Alberta Support and Emergency Response 
Team (ASERT–response planning), the Environmental Monitoring and Science Division (EMSD–
monitoring), Parks (education, monitoring, roving inspections), Community Engagement Branch 
(graphic design, education strategies and materials), and Communications (social media and 
advertising). While there are only three dedicated full-time staff in the AIS program, many 
passionate and dedicated individuals have committed substantial time and support to this effort. 
In this sense, the program benefits from a phenomenal amount of “in kind” support, from both 
cross-ministry government staff, as well as essential non-government stakeholders.

The Alberta AIS Program includes five elements:

1. Policy and Legislation,

2. Watercraft Inspections,

3. Education and Outreach,

4. Monitoring, and

5. Response.

The AIS Committee formed in 2015 and is comprised 
of cross-ministry partners assisting with planning and 
program delivery. The AIS Committee has worked very 
closely with national and international agencies, local 
stakeholders and the public to create a cohesive program 
that is able to capitalize on the experience of others while 
making efficient use of available resources. With the 
passing of key legislation, the operation of 11 mandatory 
watercraft inspection stations, the continued use of a 
conservation canines, the monitoring of over 100 lakes 
and reservoirs, two high profile education campaigns, 
response to multiple AIS reports, and prolific public and 
stakeholder support, Alberta has become a leader in the 
prevention of AIS in Canada.

Figure 1: Alberta Aquatic 
Invasive Species Program 
Elements

Inspections Policy &
Legislation

Education &
Outreach

Provincial
AIS

Program

Monitoring

Response
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2017 Program Highlights
As the program is maturing, it is becoming more feasible to address existing AIS in the province, 
including aquatic invasive plants, fish, and invertebrates. In 2017, reports of aquatic invasive 
species continued to rise, including Prussian carp, goldfish (primarily in urban stormwater 
management ponds), flowering rush and Phragmites. These reports demonstrate that Albertans 
are becoming more knowledgeable about the harmful threats caused by AIS. Together, we can 
win this battle! However, it requires an AIS Army, comprised of government staff, stakeholders 
and public citizens. Let’s keep up the fight in 2018!

The following section provides highlights from the five AIS program elements.

Updates on Program Elements
1. Policy & Legislation
As a key component of ensuring effective program delivery through partnerships, Alberta 
Environment and Parks awarded a grant of $50,000 to the Alberta Invasive Species Council 
in 2017. The work by Alberta Invasive Species Council assisted in further development of 
EDDMaps (reporting/tracking web based tool for invasive species), continued education and 
outreach support, and support for a two-day invasive species workshop held in the summer 
of 2017, which allowed key partners to provide feedback on invasive species management in 
Alberta.

A workshop was held during the summer of 2017 that gathered input from NGO, municipal and 
other government partners to review existing Invasive Species programs in Alberta and identify 
areas for potential future improvements/efficiencies. Alberta also continued its participation and 
leadership on both provincial/territorial and national initiatives, including:

• Alberta Co-chaired the National Aquatic Invasive Species Committee (a Federal/Provincial/
Territorial Committee under the Canadian Council of Federal Fisheries and Aquaculture 
Ministers)

• Alberta participated in, and supported, the formation of the Federal-Provincial-Territorial 
Invasive Alien Species Committee

• Alberta chaired the working group associated with implementation of the Inter-Provincial-
Territorial Agreement for Coordinated Regional Defense Against Invasive Species
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2. Watercraft Inspections
In the late fall of 2016, Montana announced that it had both suspect and positive waterbodies 
for invasive mussel veligers. In response to this encroaching threat, Alberta almost doubled its 
inspections program and turned its focus to the risk at the southern border. Alberta created 
two new inspection stations on the southern border with Montana, at Del Bonita and Carway. 
Through a new and highly successful partnership with Canadian Border Services Association 
(CBSA), these new stations were located directly at the Canadian border, at entry into Canada. 
These stations alone inspected 1,032 watercraft, 978 of which were deemed to be of “high risk” 
for invasive mussels.

The successful partnership with CBSA did not end with these additional stations. In 2017, CBSA 
also worked with the province to develop a border notification system, where CBSA now notifies 
the province of any watercraft attempting to enter Canada outside of the watercraft inspection 
season or hours of operation. To date, 650 notifications were received from Alberta CBSA, and 
300 from British Columbia CBSA. This is 950 potentially fouled boats that could have otherwise 
been missed. This notification system is ongoing over the winter outside of the inspection station 
season.

Nighttime travellers with watercraft continue to be a large gap in any watercraft inspections 
program. In 2017, Alberta piloted operation of the two highest risk stations (at Dunmore and 
Coutts) on a 20 hours / day basis. This pilot proved successful, as two mussel-fouled boats were 
intercepted after dark. This is the only known nighttime interception of mussel-fouled watercraft 
in Canada. Alberta also inspected over 3,500 watercraft after 7 p.m. during this pilot.

The focus on risk, coupled with a longer season and longer hours of operation continues to be 
a successful approach for Alberta watercraft inspections. A total of 19 mussel-fouled watercraft 
were intercepted in 2017. Six of these were transported in the late fall between September and 
October. Of these 19 mussel-fouled watercraft, 18 originated from eastern Canada and one from 
the United States. Alberta continues to remain vigilant on all of its borders.

Watercraft inspections look for more than invasive mussels. Inspectors intercepted several 
watercraft that were transporting Eurasian watermilfoil (11), Curly leaf pondweed (1), and 
amphibians such as Spring Peeper (1), and a breeding pair of Copes Gray Tree Frogs (2).
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Figure 2: Map of AIS inspections station locations across the province of Alberta in 2017.
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In a new partnership with British Columbia the province initiated a passport pilot project for 
low risk boaters traveling within or between the two provinces. The passport does not preclude 
boaters from stopping at an inspection station, but speeds the interview process for them. 82% 
of Alberta boaters who used the passport in 2017 expressed a positive response to this new, 
speedier inspection process.

INSPECTION STATISTICS 2017 2016 2015 2014 2013

Number of highway inspections 28.548 16,779 21,449 3,740 395

Number of parks inspections 2,409 2,224 - - -

Number of canine inspections 734 970 606 - -

Number of Night Inspection (19:00-
06:00)

3,700 - - - -

Number of mussel-fouled boats 
intercepted

19 17 11 14 1

Response to High Risk and Invasive Mussel-Fouled Conveyances
The benefit provided by ASERT’s role in leading response activities in 2016 proved to be 
extremely significant for the transition of this program to the AIS Operations team. ASERT’s 
efforts to create the Standard Operating Protocol for mussel fouled conveyance response 
in Alberta, and hosting the first annual ‘Decontamination Training’ proved to be noteworthy 
catalysts for the AIS decontamination program.

Transitioning this role in 2017 meant initiating a decontamination and quarantine response 
element and embedding it within the watercraft inspection program. Dedicated decontamination 
personnel were available 24/7 to respond and track all calls of high risk or mussel fouled 
watercraft.

The 2017 decontamination response pilot was very successful and several significant milestones 
were reached:

Table 1: Number of inspections from highway stations, parks, and canines as well as 
number of mussel-fouled boats intercepted in Alberta since the AIS Program start in 2013 to 
current.
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Response Activity 2017 2016

Quarantine Orders Issued 279 Unknown

Decontaminations (incl. mussel fouled) 84 51*

Commercial Haul Inspections 345 115*

High Risk Watercraft Movement Advisories (reviewed from other 
jurisdictions)

264 Unknown

CBSA Watercraft Notifications Reviewed 900+ -

Watercraft Movement Advisories Sent 59 Unknown

Table 2: Summary of Decontamination Activities in 2016/2017. *via ASERT

Figure 3: Mussels from fouled watercraft in 2017 (Top Left) mussel fouled kayak (Top Right), 
Mussel fouled watercraft (Bottom).
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Figure 4: Decontamination of fouled watercraft in 2017.
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Conservation K-9 Program
The K-9 program continues to expand its detection capabilities. In 2017 the team completed 
invasive mussel shoreline search training at the infested lakes of Lake Powell, Arizona, and Lake 
Winnipeg, Manitoba, under the expert guidance of Working Dogs for Conservation. They have 
been deployed to assist with early detection along Tiber and Canyon Ferry Montana, as well as 
in Riding Mountain National Park and Singush Lake Provincial Park Manitoba. The team has also 
conducted shoreline search practices at “clean” lakes in the St. Mary River Irrigation District, and 
Lake Chestermere during the 2017 season. The focus of this new application is for Alberta to 
have an additional early detection tool for potentially infested waterbodies.

The K-9 team participated in a veliger detection study in Texas in spring of 2017, funded by the 
U.S. Fish and Wildlife Services in partnership with Working Dogs for Conservation. All dogs were 
able to detect veligers in water samples, from varying degrees of concentration and ages. The 
Conservation K9 Unit is the only team of its kind deployed in North America to detect mussels 
on shorelines, veligers in water, and mussels on boats.

Figure 5: Conservation K-9 Unit doing shoreline searches for adult mussels in Lake Powell, 
AZ (top left) and Tiber Reservoir, Montana (Bottom). Conservation K-9 Unit in Texas for 
training (Top Right).
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3. Education and Outreach
Another year, another expansion to our educational efforts in 2017, focusing on behaviour 
change of specific audiences with two main educational campaigns: “Clean, Drain, Dry Your 
Gear” and “Don’t let it Loose”. Both campaigns have an overall goal of educating Albertans 
about threats to our ecosystems and what they can do to protect Alberta’s water.

The “Clean, Drain, Dry Your Gear” campaign was expanded in January 2017 as whirling disease 
was announced in the Red Deer and Bow River watersheds. As the call to action, of cleaning, 
draining, and drying anything that comes in contact with the water is the same as our “Clean, 
Drain, Dry Your Boat” campaign, we have combined the two campaigns into one. Additionally, 
the “Pull the Plug” campaign will help to protect Alberta’s water from harmful invasive species 
and whirling disease. By combining efforts, our target audience has expanded beyond watercraft 
owners and users, to those who fish, float and hike around Alberta’s waterbodies. With these 
changes, new educational material was launched: non-motorized watercraft quick fact cards, 
and whirling disease videos and quick fact cards.

The “Don’t let it Loose” campaign was highlighted in several ways throughout the year, with 
a blog reaching more than 10,000 people on Facebook regarding the impacts of goldfish on 
stormwater ponds. The campaign received even more attention when the City of St. Albert 
removed more than 2,500 pounds of goldfish, over 40,000 fish, from two stormwater ponds 
in September/October 2017. A new video, focused on goldfish release, was produced and 
showcased on CTV in August 2017. Additionally, our other poster child for the “Don’t let it 
Loose” campaign, flowering rush, had new quick fact cards were made and given out to 
concerned lake residents dealing with this invasive species.

Figure 6: Whirling Disease and Aquatic Invasive Species booth at “Splash: Celebrating 
water for Canada’s 150th” event hosted by the Red Deer River Watershed Association in 
2017. Kate Wilson at the Edmonton Pet Expo promoting “Don’t Let It Loose”.
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This year marked the fifth year for “Clean, Drain, Dry”, the second year for the “Pull the Plug” 
campaign, and the third year for “Don’t let it Loose”. These campaigns not only reach the 
boating, recreation, and tourism communities, but have also extended to include aquarium 
owners, aquatic horticulturalists, and live food market customers.

In 2017, staff supporting the AIS program directly spoke to more than 14,500 people at these 
outreach opportunities. Several presentations were given to various audiences ranging from 
summer village associations to student groups. Furthermore, the AIS team was present at the 
Calgary, Red Deer, and Edmonton Boat and Sportsmen’s shows, talking to as many people as 
possible regarding the current concerns with AIS. We also attended the Pet Expo in Edmonton 
for the first time in 2017, where we talked to more than 1,000 people in the span of two days.
In addition to these direct educational opportunities, there were nearly 31,000 boat inspections 
where all vehicle passengers would have been exposed to the “Clean, Drain, Dry” message. 
Unfortunately, we do not have information on how many people were within each vehicle, and do 
not know how many repeat visitors would have heard the information previously. This continues 
to be an excellent opportunity for educating our target audience!

The indirect interactions include items such as television and online advertisements, 
YouTube videos, Facebook banners, magazine ads, boat launch signs, etc. Funding for these 
advertisements allowed for advertising until the end of August 2017. Throughout our funding in 
2017, we had more than 2 million impressions in a mix of print, TV and online advertisements.

New promotional items and tools also help to remind and encourage the public about what 
they can do to help protect Alberta waters. These include new “Clean, Drain, Dry Your Gear” 
fishing lures and “Don’t let it Loose” stickers. We also expanded our messaging regarding non-
motorized watercrafts with new “I stop for boat inspections” stickers to complement the new 
quick fact cards, which are all updated on the AIS website. Furthermore, a new display was 
installed at Bow Habitat Station, where a digital overlay storyboard will showcase the invasion of 
mussels, goldfish and flowering rush will be completed in June 2018.

Figure 7: Giveaway items, including a “Clean, Drain, Dry Your Gear” fishing lures (left), “I 
stop for boat inspections” canoe stickers (centre) and “Don’t let it Loose” goldfish stickers 
(right), which help educate the public.
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4. Monitoring
Invasive mussel monitoring in 2017 was coordinated by the Alberta Environment and Parks, 
Environmental Monitoring and Science Division (EMSD). With the cooperation of several partners 
including the Alberta Lake Management Society, Alberta Environment and Parks (EMSD, Parks 
& Operations), Alberta Irrigation Project Association, Alberta Agriculture and Forestry, and First 
Nations, 87 lakes and reservoir basins (150 sampling sites), 23 outlet canals and 2 rivers (6 
sites) were sampled in 2017; this was the largest sampling effort to date. Monitoring included 
Dreissenid mussels and spiny water flea (Bythotrephes longimanus) across the province (i.e. 
road accessible regions) with an emphasis on Southern irrigation districts and passive in situ 
substrates. Monthly sampling was conducted from mid-June/July through September, but 
frequency of sampling varied among monitoring agencies.

Figure 8: Lakes and reservoirs in Alberta monitored by Alberta’s Environment and Parks, 
Environmental Monitoring and Science Division and partners in 2017.
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The ongoing veliger monitoring for 11 watercraft inspection stations provided sample 
identification and analysis for 64 veliger samples as well as 177 in-house ID samples. Of the 
analysed samples, there were no positive samples for zebra or quagga mussel veligers (juvenile 
mussels) or spiny water fleas. Currently zebra and Quagga mussels, and spiny waterflea are the 
only invertebrate species that are monitored for in Alberta lakes and reservoirs.

Additionally, multi-site sampling was introduced (5 sites/res.) for 12 irrigation reservoirs. The 
change from site compositing water samples to multi-site sample collection will not only 
increase the number of sites per lake, but will also strengthen ‘early detection, rapid response’ 
by identifying potentially colonized areas within lakes. Aquality Environmental Consulting LTD., 
contracted by Alberta Irrigation Project Association, was integral for 388 lakes and reservoir 
samples, 45 outlet canal and 16 river samples, for a total of 449 samples in the 2017 season.

Alberta Agriculture and Forestry — Mussel Monitoring
Alberta Agriculture and Forestry Water Quality Section, in partnership with Alberta Environment 
and Parks and the irrigation districts, have been conducting annual veliger monitoring at 
high-risk irrigation reservoirs since 2013. Irrigation district staff monitor for juvenile and adult 
mussels by deploying and checking artificial substrates in the reservoirs, and performing annual 
infrastructure inspections at intakes and along canals during water drawdown at the end of the 
season. In 2017, 22 of 57 irrigation reservoirs were identified as high risk for the introduction of 
invasive mussels due to favourable conditions needed for mussel establishment and growth, and 
the intensity of recreational use by boaters and anglers.

Three types of monitoring for mussels were conducted: 1) substrate monitoring for adult mussels 
(placing substrates on docks and infrastructure, and routinely checking for attachment), 2) 
irrigation infrastructure monitoring (visual observation of irrigation infrastructure for invasive 
mussels), and 3) veliger monitoring (mussel larvae in the water column).

Substrate monitoring

In 2017, artificial substrates, constructed of polyvinyl 
chloride (PVC) pipe and filled with cement, were 
installed in each reservoir by irrigation staff. The 
substrates provide a solid surface on which invasive 
mussels, if present, can attach; these were installed 
near locations and infrastructure that were easy to 
access, and had high boat traffic, namely docks. 
Substrates were checked monthly from May to 
October with all reports indicating no attached 
mussels, adult or juvenile, in 2013 to 2017.

Infrastructure monitoring

In 2015, Alberta Agriculture and Forestry developed a protocol for monitoring irrigation 
infrastructure for irrigation district staff to follow when monitoring for invasive mussels. The 
protocol includes information on how to identify mussels, prioritizes what structures to monitor 
in reservoirs, canals, and hydro facilities, and what to do if mussels are found attached to any 

Figure 9: Artificial substrate, 
constructed of polyvinyl chloride 
(PVC) pipe and filled with cement.
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infrastructure. The protocol also includes general reporting sheets that can be altered to fit the 
nature of each structure, as well as a decision flow chart for the visual inspection processNo 
attached mussels have been reported to date.

Veliger monitoring

For the first three seasons (2013, 2014, and 2015), veliger sampling using the Provincial Surface 
Water Plankton Collection Protocol was completed in each of the identified reservoirs using a 
small, motorized boat. In 2017, Alberta Agriculture and Forestry monitored all of the 22 high-risk 
irrigation reservoirs twice, with the exception of the Chin reservoir due to low water levels.

All Agriculture and Forestry samples were submitted to Alberta Environment and Parks, 
Environmental Monitoring and Science Division (EMSD), who contracted the analysis to Invert 
Solutions in 2017 for routine veliger analysis in Alberta, as well as analysis of suspect specimens 
taken from watercraft during watercraft inspections. The use of an in-province lab has resulted in 
reduced turnaround time, which becomes important if any samples test positive for veligers. In 
2017, all samples were negative for the presence of veligers.

Figure 10: Ideal sampling locations at canal outlet where two samples should be taken (top); 
one from the centre of the open current (bottom left), and one near the shore (bottom right). 
If an open current measurement is not possible, samples should be taken from either shore.

Sample collected from centre of open current

Figure 11: Chin reservoir boat launch and dock not sampled due to low water levels in 
August 2017.
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EDDMapS
Thanks to the support of the Alberta Invasive Species Council, Albertans now have the ability 
to report and view invasive species distributions from their smart phones. EDDMapS (Early 
Detection & Distribution Mapping System) is a web-based mapping system for documenting 
invasive species distribution. It was initially launched in 2005 by the Center for Invasive Species 
and Ecosystem Health at the University of Georgia. An interactive web interface engages 
participant submission through their observations and enables the public to view results and 
negative monitoring locations, for regulated invasive species and others of heightened concern, 
through interactive queries into the EDDMapS database. All data is reviewed by state/province 
verifiers to ensure all data is accurate. It is available online and as a mobile phone application.

Figure 12: Lakes and reservoirs in Alberta sampled for mussel veligers by Alberta Agriculture 
and Forestry Water Quality Section in 2017.
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5. Response
High Risk and Invasive Mussel-Fouled Conveyances
As a key component of ensuring that Alberta is prepared in the event of an infestation of 
invasive mussels and/or other AIS with potential large-scale impacts, a draft ‘Early Detection 
and Rapid Response Plan’ was developed and tested with key stakeholders. A final Early 
Detection and Rapid Response Plan is anticipated for 2018. As a component of this emergency 
response planning, Alberta is pursuing the registration of potash as a control agent for invasive 
mussels; this will ensure that the event of a positive mussel detection, we will have the tools 
at hand to initiate control efforts if or when needed. Package submission to Health Canada’s 
Pest Management Regulatory Agency (PMRA) is anticipated in 2018. PMRA is responsible for 
pesticide regulation in Canada and registration of new control agents. PMRA will review the 
package, once submitted, to ensure it poses minimal risk to human health and the environment.

Goldfish
Goldfish (Carassius auratus) detection in urban stormwater management ponds has continued 
into 2017. There are approximately 48 known locations of non-native fish across the province 
including black bullhead, rosy-red minnows (an aquarium colour morph of the fathead minnow), 
koi, and goldfish. The majority of urban stormwater management ponds are connected to our 
natural waters and the risk of goldfish escaping into these systems is high. Many people believe 
these fish could not survive through the harsh winters but these fish are very hardy. Goldfish can 
tolerate large fluctuations in water temperature and low levels of oxygen. As they feed on snails, 
small insects, fish eggs and other organic material, they are both a competitor and predator of 
our native fish and/or their eggs. They stir up mud as they feed on the bottom of the waterbody, 
making the water murky, which ultimately affects the growth of aquatic plants and the overall 
water quality. Municipalities have provided many resources to remove goldfish through non-
chemical means including, gill nets, seine nets, traps, electrofishing, and drawdown and 
freezing, as well as chemical means. Non-chemical means have a low likelihood of eradication; 
therefore, some municipalities have explored the use of pesticides (rotenone).

Goldfish eradication projects took place in two municipalities in 2017: the Town of Olds and 
the City of St. Albert. The town of Olds hired Advisian, who removed 502kg, over 11,825, 
goldfish and 1 large koi weighing 1.88kg and measuring 445mm (fork Length) from one urban 
stormwater pond using the pesticide rotenone. In St. Albert, goldfish were first discovered in 
2015. Since then, eradication attempts have included electrofishing, netting, and drawdown 
and freeze over winter with very limited success. In September and October of 2017, City of St. 
Albert staff, in collaboration with Alberta Environment and Parks, used a pesticide (rotenone) 
to remove removed more than 2,500 pounds of goldfish, over 40,000 fish, from two infested 
stormwater ponds. Both municipalities further promoted the “Don’t Let It Loose Campaign” to 
raise awareness on the potential harm and cost associated with the releasing of your goldfish 
into urban stormwater ponds. Media coverage was quite extensive, with the City of St. Albert’s 
“Frankenfish” story reaching all the way to China!
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Similarly, since 2015, Fort McMurray has confirmed three goldfish infested ponds out of the 17 
that have been surveyed. Invaded ponds were all in close proximity to residential areas, had 
clear access points and were all large, deep ponds, ideal for aquarium dumping. Plans proposed 
by the Regional Municipality of Wood Buffalo to address the removal of the goldfish from these 
stormwater ponds have not yet been decided.

Figure 13: Goldfish infestation (left) and goldfish collection (right) in Edgewater Pond in St. 
Albert, AB in September 2017. (Photo: Melissa Logan, City of St. Albert)

Figure 14: Goldfish and baitfish (brook sticklebacks and fathead minnows) found in minnow 
traps set in June 2017 in an infested pond by Brett Drive in Fort McMurray, AB. (Photo: 
Christine (Dennis) Gardham)



Annual Report | 201722

Black Bullhead
Black bullhead (Ameiurus melas) once inhabited the Texaco East Pond in Fort McMurray, AB, 
where they consumed a wide range of prey and affected waters by increasing turbidity. This was 
the case no longer as the final post-treatment survey, to look for any remaining black bullhead in 
the pond, was completed in August 2017. This is the third survey conducted since the rotenone 
treatment in September 2015 and no fish were caught. Additionally, the Variation Order closing 
Texaco East Pond to fishing was removed, and about 2700 rainbow trout were stocked the last 
week of September 2017 by staff of the Cold Lake Fish Hatchery.

Figure 15: Grade 5 students of the Fort McMurray Islamic School participating in the 
stocking of rainbow trout in response to the eradication of black bullhead in the Texaco East 
pond near Fort McMurray, AB in September 2017. (Photo: Emilie Giroux)
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Flowering Rush
Flowering rush (Butomus umbellatus) is a highly invasive perennial, semi-aquatic plant. It is 
outcompeting native riparian and aquatic vegetation, decreasing habitat available for fish and 
wildlife, creating access issues for property owners and recreationists, and posing economic 
risks to water delivery systems such as irrigation and municipal water supply. Currently, it has 
been found in multiple locations in Alberta including: Lake Isle, Chestermere Lake, Sturgeon 
River, Bow River, South Saskatchewan River, Buffalo Creek, Edmonton, Calgary, Olds, Sherwood 
Park, Lacombe, Sundre and MD of Taber.

Before 2017, no funding existed to survey flowering rush populations in certain areas of known 
presence. Occurrence data was relying on sporadic reports from knowledgeable citizens. In 
2017, with the assistance of stakeholders, surveys specifically for flowering rush were conducted 
in the Sturgeon River within St. Albert city limits, as well as in the Bow River downstream of 
Calgary, continuing into the South Saskatchewan River, to the Saskatchewan border. A total of 
4850 GPS points were discovered this year (each GPS point marked either an isolated plant or a 
patch of individuals), with 3970 points in the Bow and South Saskatchewan Rivers alone. Alberta 
has significant populations of flowering rush, well past what was initially expected.

In August 2017, a research project (funded by Alberta Crop Industry Development Fund) testing 
various treatments of control for flowering rush occurred within Chestermere Lake. Research 
treatments included hand-removal (various timings), mechanical removal, mechanical removal 
and barriers, benthic barriers (fabric and rubber) and diver assisted vacuum dredging (DASH). 
This project complimented previous research commenced at Lake Isle in 2016 (under MITACS), 
which was also completed in 2017 with data collection and a Master’s defense by Lisa Cahoon, 
University of Calgary.

Figure 16: Flowering rush patches found during surveys in the South Saskatchewan River 
(left) and the Bow River (right) in August 2017. (Photo: Paige Kuczmarski)
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Results from Chestermere Lake showed that hand removal was the most promising treatment 
for control; however, this is not feasible for large scale infestations, such as those found in 
Lake Isle. DASH was also promising, but again is not feasible for solid mat infestations and 
currently, is undeniably cost prohibitive. Barriers are mediocre in control and likely need to 
be long-term to be effective, if at all. Provincial approvals currently do not allow for long-term 
barrier implementation, but are worth exploring further, as invasive species may warrant such 
an exception. Mechanical harvesting showed no indication of control, and has high risk for 
encouraging spread, which was not captured in current research. More research is needed 
including the exploration of herbicides on flowering rush.

Figure 17: A marked plot of flowering rush in Chestermere Lake (top left); a core sample of 
flowering rush used to determine the effectiveness of various control methods (top right); a 
fabric barrier plot in Chestermere Lake (bottom left); and diver assisted vacuum harvesting 
of flowering rush (bottom right). All photos are from a flowering rush control research project 
conducted in Chestermere, AB from June to October 2017. (Photo: Paige Kuczmarski)
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Lake Isle, the worst infestation of flowering rush in Alberta, was surveyed in 2017. The results 
have shown flowering rush can be found on over 17 linear kilometers of shoreline. The west 
basin is by far the worst with large, dense monocultures along the shoreline. The north shoreline 
of the east basin is more infested than previously thought and successful hand digging has 
occurred mainly around summer villages through support of residents. The south shoreline of the 
east basin still shows minimal infestation of flowering rush and all confirmed locations have been 
successfully hand dug.

Alberta Environment and Parks is pursing the use of an aquatic herbicide for use at Lake Isle. 
Control activities are limited for large, dense infestations such as those at Lake Isle. Hand 
digging can be successful if done carefully and with small individual plants or small clumps 
which further stresses the need for early detection and the support of Albertans for reporting.

Many stakeholder groups and lake residents continue to support work at Lake Isle through 
education and outreach, reporting, access to equipment and property, and through removal 
efforts. Lake residents continue to mechanically harvest and hand cut and remove flowering rush 
in order for access to beaches and boat launches to remain, which is no small feat!

Figure 18: Lake Isle Flowering Rush Survey Map 2015-2017.
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Figure 19: Lake Isle Flowering Rush Infestations 2017 (Photos: Tanya Rushcall (Top) & 
Janine Higgins (Bottom))
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Aquatic herbicide treatments were conducted at two locations in Alberta. Buffalo Creek 
completed the 3rd year of applications and Strathcona County completed the 2nd year of 
applications with Reward (diquat). Reward (diquat) is currently the only registered aquatic 
herbicide in Canada for use on flowering rush. Reward (diquat) is a contact herbicide, which 
means it does not translocate to the roots of the plant and essentially “burns” off the portion of 
the plant that comes into contact with the herbicide. By “burning” off the top growth, the plant 
is forced to use resources from its roots to produce new leaves. With multiple applications, the 
intent is to deplete the resources in the roots, which would prevent the plant from being able to 
re-grow and it would die. The US has shown promise with the use of Reward (diquat).

A small triumph was achieved in the flowering rush battle. Flowering rush was found in three 
isolated man made ponds at Edmonton Public School Board Bennett Centre facility in August 
2017; ponds are used for education of public school students on aquatic environments. This 
opened up a great opportunity for AIS education to Edmonton youth. The Bennett Centre has 
agreed to highlight invasive species to students, with support of messaging and materials from 
AEP. The infestations were hand-removed the same week they were reported; however, yearly 
monitoring will continue to ensure no regrowth has occurred.

Likewise in St. Albert, flowering rush has invaded the Sturgeon River. In September 2017, 
crews of at least 3-4 employees worked daily for two weeks to pull a minimum of 60 m3 of 
flowering rush. This was a huge step in the right direction for control of flowering rush; however, 
monitoring and hand-removal will continue into 2018. As well, St. Albert will be exploring the use 
of herbicides as hand-removal is very costly, labor intensive and time consuming.

Figure 20: Infestation of flowering rush before (left) and after (right) hand-removal in one 
of three infected ponds found at Edmonton Public School Board Bennett Centre facility in 
August 2017; flowering rush was removed in all three ponds by Government of Alberta staff. 
(Photo: Paige Kuczmarski)
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Phragmites
Phragmites (Phragmites australis subsp. australis) is an aquatic perennial reed that displaces 
native plants, hinders access to water for wildlife, as well as increases the potential for fire 
from remaining dead dry stalks. There are two types of Phragmites in Alberta: one is native, 
Phragmites australis subsp. americanus and the other invasive, Phragmites australis subsp. 
australis. Identification is challenging, as the two are very similar. Alberta Agriculture and 
Forestry, Plant Health Lab has designed a new process of RNase H dependent PCR to verify sub 
species level. Compared to older methods, the new method is more time- and cost-efficient. To 
date, Phragmites has been confirmed in 14 locations  
in Alberta.

The best approach involves biomass removal in conjunction with herbicide application, and 
is anticipated to be effective for the eradication of Phragmites along the CP rail line between 
Medicine Hat and Bassano. Initial aquatic control efforts initiated in 2016 were completed with 
an Emergency Use Registration application of HabitatAqua (imazapyr) in 2017. In an additional 
security measure of eradication, a repeated Emergency Use Registration will be sought in 2018 
in the event there is any regrowth of Phragmites and a touch up application is required.

Awareness and identification training has aided in finding other locations, most of which have 
been treated through dryland efforts, along major highways, by Alberta Transportation and 
local municipalities. Reports of Phragmites continue to be received, some of which that will 
need an aquatic approach in controlling them in 2018. Reports have also revealed that some 
of these populations have been intentionally introduced, as purchased native wetland species. 
Highlighting the importance of the “Don’t let it Loose” campaign shifting its focus to horticulture 
introduction pathways to minimize intentional releases.

Figure 21: St. Albert city employees work to remove flowering rush infestations along the 
Sturgeon River in St. Albert, AB in September 2017. (Photo: Melissa Logan)
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Pale yellow iris
Pale yellow iris (Iris pseudacorus) is another highly invasive perennial introduced by the 
horticulture industry. It modifies its environment by forming dense, rhizome mats that increase 
sedimentation and change wetlands to a dry environment. This reduces available habitat for 
wildlife and alters wetland hydrology, which can impact irrigation. Now, pale yellow iris has 
been found in 7 locations in Alberta: Athabasca Lake, MD of Rocky View, Calgary, Lacombe, 
Chestermere, Edmonton and Parkland County.

Prior to 2010, Alberta sold pale yellow iris as a pond plant, but with revisions to the Weed 
Control Act and the Fisheries (Alberta) Act we began to stop the sale of this plant. The Fisheries 
(Alberta) Act added to powers restricting introduction in 2015 as this plant is highly detrimental. 
A few isolated cases of escape have been addressed through hand or mechanical removal 
efforts; however, since the reports of two significant populations in 2017, the push for a more 
effective tool in eradication of significant populations has begun.

US Research has indicated that imazapyr is promising on controlling pale yellow iris, as well. 
However, there is currently a lack of registrant support at this time. In 2018, control will be 
attempted through the use of benthic barriers.

Figure 22: A new location of Phragmites found in Calgary Zoo in October 2017; analysis has 
confirmed this location as the invasive type. (Photo: Paige Kuczmarski)

Figure 23: Infestations of pale yellow iris found in Chestermere (left) and property near 
Wagner Natural Area (right) in September 2017. (Photo: Paige Kuczmarski)
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Whirling Disease
Whirling disease was first detected in August 2016 in Johnson Lake in Banff National Park; this 
was the first detection in Canada. Whirling disease is a fish disease that negatively impacts 
some salmonid fish species, including trout and whitefish. The disease is caused by a parasite 
(Myxobolus cerebralis) that has two hosts, an oligochaete worm (Tubifex tubifex) endemic to 
Alberta, and a salmonid fish. Once a fish becomes infected, the parasite targets the cartilage 
leading to skeletal deformities of the spine or skull. Once introduced, whirling disease can cause 
high mortality in some wild fish populations; however, impacts are highly variable depending 
on species susceptibility and environmental factors. Unfortunately, the complicated two-host 
life cycle and resilient spore stage of M. cerebralis make eradication of whirling disease nearly 
impossible; thus, prevention and containment is the most effective response.

Since the initial detection in 2016, four watersheds in Alberta have been confirmed as infected 
by the Canadian Food Inspection Agency (CFIA): the Bow River, the Oldman River, the Red Deer 
River and the North Saskatchewan Watersheds. The rest of Alberta has been declared a buffer 
zone.

Figure 24: Brown trout showing signs of whirling disease (i.e. blackened tail) collected from 
Dogpound Creek, North of Calgary, AB. (Photo: Brian Sevick)
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Visit aep.alberta.ca for the most recent information.

Alberta’s ongoing response is coordinated by the Whirling Disease Program which operates 
under both Fish and Wildlife Policy and Operations Branches within Alberta Environment and 
Parks. The Whirling Disease Program uses a three-point action plan that includes: distribution, 
education and mitigation. This three-pillared approach is focused on determining the extent of 
the disease while using education and mitigation to prevent it from spreading.

Distribution: The initial sampling program in 2016 was designed to detect and delineate 
whirling disease along the East Slopes from Crowsnest Pass to Grande Prairie. Two hundred 
sites across six major watersheds (i.e. Peace, Athabasca, North Saskatchewan, Red Deer, Bow, 
and Oldman) were sampled. Sampling conducted in 2017 focused on disease freedom testing 
and included additional waterbodies to complete a baseline survey of M. cerebralis distribution 
within Alberta. A whirling disease laboratory has been established to process samples from the 

Figure 25: Whirling Disease Decontamination Zones

aep.alberta.ca
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surveillance program in Vegreville, AB. This new facility is Canada’s first laboratory exclusively 
dedicated to testing for the whirling disease parasite. Research and innovation are a key aspect 
of exploring whirling disease distribution in Alberta. Research partnerships with the University 
of Alberta include developing a method to validate non-lethal sampling for whirling disease 
using environmental sampling and risk assessment modeling to determine the risk of spreading 
whirling disease from infected watersheds to uninfected watersheds. The whirling disease 
program is exploring opportunities to fund new and innovative research on whirling disease 
management.

Mitigation: A decontamination protocol was developed with input by Government of Alberta 
staff throughout the province and in August 2017 was adopted as policy. The adherence to 
the protocol is mandatory for all Government of Alberta staff that work in or near water. The 
implementation of the policy is a joint effort between the Whirling Disease and Aquatic Invasive 
Species programs which are working with field staff and managers to facilitate the uptake of 
the protocol into their work plans. In spring 2018, five decontamination mobile units, operated 
by trained Decontamination Technicians, will be available to support regional operations with 
the decontamination of watercraft and equipment. Following the mobile units, three permanent 
decontamination hubs will be established, increasing decontamination capacities throughout the 
province. These on the ground efforts are aimed at supporting staff across the Government of 

Figure 26: Fish sample processing at the new whirling disease laboratory in Vegreville, AB.
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Alberta in reducing the spread of whirling disease and AIS. Currently, efforts are being made to 
extend the mandatory use of the protocol to external stakeholders and agencies that do work 
on behalf of the Government as well as Government Licence or Approval holders. Workshop 
material and instructional videos are being developed to assist in consistent training and proper 
use of the protocol.

Improvements to biosecurity standards at all provincial fish culture facilities are ongoing to 
protect the provincial fish stocking program and ensure the facilities remain free of whirling 
disease. A common risk management framework was developed to assess private and publicly 
stocked ponds for the risk of spreading or perpetuating whirling disease in the province. 
Sampling and surveillance plans have been developed for wild and hatchery produced fish to 
better inform management decisions around whirling disease in Alberta.

Education: Education can raise awareness and literacy of all aquatic threats including whirling 
disease and prepare Albertans to uphold stewardship actions outlined by the province. In 
Alberta, the “Clean, Drain, Dry Your Boat” message has been used for the past four years largely 
for AIS awareness. To accommodate other aquatic threats like whirling disease the message 
has shifted slightly to “Clean, Drain, Dry Your Gear,” because all gear used in water from oars to 
inner tubes can spread aquatic threats. The use of this internationally and nationally recognized 
message not only leverages its familiarity but adds further recognition. This message along with 
other guidelines on best practises when recreating in Alberta are used in a variety of education 
and outreach methods. In-person methods include presentations at conferences and attendance 
at events and tradeshows. Indirect education methods rely on the use of advertising, signage, 
education materials, videos, articles and online content.

Figure 27: A trained decontamination technician spraying Quat disinfectant on all surfaces 
(i.e. trailer, boat, motor, life jackets, etc.) that have come into contact with waters from a high 
risk lake to prevent the spread of whirling disease, in Lake Isle in August 2017. (Photo: Paige 
Kuczmarski)
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Task Teams
Parks
The Parks Division (Alberta Environment and Parks) continued to collaborate with several 
Government of Alberta Ministries and support the provincial AIS Program for another successful 
season in 2017. Since the AIS Program commencement in 2014, the Parks Division has been 
actively involved with education and outreach, monitoring, inspections, and response. These 
programs are organized and delivered by the Alberta Parks Invasive Species Task Team with 
representatives from each region, including members from visitor services and enforcement.

As part of education and outreach, Parks AIS staff presented instructive information at boat 
launches, farmers markets and Parks Day events. Displays were also set-up within select visitor 
information centres and various regions were able to incorporate the new ‘Clean, Drain, Dry 
Your Gear’ messaging, with a particular focus on whirling disease, into their visitor services 
programing. Furthermore, staff were trained internally through AIS presentations at the seasonal 
ranger training, the annual boat course as well as through regional invasive species workshops. 
Trials of the new mandatory Government of Alberta Whirling Disease Decontamination Protocols 
were tested at the boat course in 2017; this included a classroom session followed by a practical 
hands-on training portion.

Figure 28: Veliger sampling with volunteers ‘Captain’ Tom Partello and Hannah Edwards 
in Upper Kananaskis Lake in August 2017 (left). Veliger sampling with Ashley Tkachyk, 
Northeast Region Ecologist, in Beaver Lake in July 2017 (right).
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The Parks Division continued to support the provincial AIS monitoring efforts through the 
deployment of artificial substrates and water sampling to monitor for adult mussels as well as 
veligers/mussel larvae. Overall in 2017, the Parks Task Team sampled a total of 17 lakes with 
all results returning as negative. Several passionate volunteers from Kananaskis dedicated 
their time and personal watercraft to assist with veliger sampling efforts in Upper and Lower 
Kananaskis Lakes and Barrier Lake.

For the fourth consecutive year, the Parks Division was able to hire two AIS watercraft inspection 
crews, operating out of the Northeast and South regions, to conduct watercraft inspections from 
May to September long weekend. Each crew was comprised of two seasonal staff members 
whom roved between Alberta Park locations in the North and South of the province. Crews set-
up mandatory watercraft inspection stations at high-use boat launches, inspected watercrafts 
prior to lake entry, and provided educational messaging for ‘Clean, Drain, Dry Your Gear’, 
‘Pull the Plug’, ‘Don’t let it Loose’ and/or whirling disease. The roving crews and supervisors 
attended 11 events, including but not limited to, sailing regattas and fishing derbies. Additionally, 
a passport system between Alberta and British Columbia was instituted in 2017 in order to 
expedite the watercraft inspection process for frequent travellers; this program is of clear value 
and will be continued into 2018.

YEAR INSPECTIONS
(North/South)

SKIPPERS
(North/South)

HIGH RISK BOATS
(North/South)

PASSPORTS
(North/South)

2014 560/200 22/46 6/1 -

2015 1,138/900 5/5 0/1 -

2016 1,194/1,034 8/1 7/0 -

2017 1,083/1,352 13/57 10/137 29/1

Decontamination evolved in 2017, which resulted in fewer requests to Parks staff for assistance 
with decontaminations. The Northeast Region Landuse Officer was called to assist with one 
decontamination in September 2017. Conservation officers and park rangers also enforced 
mandatory inspections at boat launches for roving parks watercraft inspectors, provided support 
to highway stations when requested, and served quarantine/decontamination orders when 
necessary.

Table 3: Number of inspections, skippers, high risk boats, and passports used in the Parks 
North and South locations in Alberta from 2014 to 2017.
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Looking Forward — Priorities for 2018
• Campaign continuity for “Clean, Drain, Dry” and “Don’t let it Loose”

 - Continue to allow for exposure to both campaigns, while growing the “Don’t let it Loose” 
and “Pull the Plug” awareness. Budgets may dictate how we move forward with the 
campaigns; however, we will endeavour to be creative in our approach.

• New AIS educational displays at the Bow Habitat Station in Calgary, Alberta.

• Continue to address intentional release/introductions of invasive fish and other aquatic species.

 - Collaborate with key municipalities to curb introductions at urban stormwater 
management ponds and other municipal waterbodies (education, signage, bylaws, 
enforcement, etc.)

 - Support municipalities with goldfish control efforts in urban stormwater management ponds.

• Provide the tools and information to Government of Alberta staff on the use of aquatic 
pesticides to facilitate the approvals process and general understanding of why, when, and 
how aquatic pesticides are used.

• Work with partners to increase AIS monitoring (multi-taxa) province-wide.

 - Focus on highest risk waterbodies (vulnerability, boat traffic, irrigation reservoirs)

 - Promotion of EDDMapS to public and stakeholder groups.

• Finalize and release the ‘Early Detection Rapid Response Plan’ for both general AIS and 
Dreissenid mussels.

• Moving forward with the registration of potash as a control product for invasive mussels

• Implement control measures for majority of known aquatic plant locations (Phragmites, 
flowering rush and pale yellow iris)

• Collaborate with Western provinces and states on the prevention and management of AIS.

For More Information
AIS Website: http://aep.alberta.ca/fish-wildlife/invasive-species/default.aspx

AIS Hotline for reports and inquiries (24/7): 1-855-336-BOAT (2628)

Nicole Kimmel, Provincial Aquatic Invasive Species Specialist 
Fish and Wildlife Policy 
Alberta Environment & Parks 
780-427-7791, nicole.kimmel@gov.ab.ca

http://aep.alberta.ca/fish-wildlife/invasive-species/default.aspx
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