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NWT Overview: Context and Climate 
 
Brian Sieben, Suzanne Carriere and Heather Fenton, Government of 
the Northwest Territories 
 
We will present a very broach overview of the NWT’s current ecozones, 
landscape changes, land claim settlement and co-management areas, 
administrative frameworks, demography, and economic drivers to place us in 
context within a continental setting.  
 
The NWT’s climate has been changing faster than most other regions in the 
world.  We will be presenting results of the latest regional climate prediction 
models, showing predictive maps of changes in our eco-climatic regions over 
the next centuries. 
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The current and future state of exotic plants 
in Alaska and community efforts to control 
them 
J. R. Fulkerson and M.L. Carlson, Alaska Center for Conservation 
Science, University of Alaska Anchorage 
 
While invasive species are nationally recognized as a major concern for resource 
management, in Alaska and the circumpolar North, invasive species are not known 
to have caused the degree of damage observed at lower latitudes. However, an 
increasing number of examples of ecological and economic harm are being 
recognized in Alaska. A large community effort has brought about statewide 
coordination, cooperation, and action to halt the introduction and spread of 
undesirable pests. The regional tool used to track eradication and occurrence 
records of non-native plant species is the Alaska Exotic Plant Information 
Clearinghouse (AKEPIC), a powerful database and mapping application that 
provides geospatial information for non-native plant species in Alaska and 
neighboring Canadian Territories. AKEPIC also serves as a library of information 
regarding species identification, invasiveness rank, and management resources. 
These data support the identification of problem species and infestations, thus 
promoting early detection and rapid response across the region. Using AKEPIC data, 
we will highlight an invasion vulnerability study of arctic Alaska in the face of 
climate change. 
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Lessons learned in invasive plant 
management in rural, remote regions of 
northern British Columbia 
Sonya Leverkus, Ecosystem Scientist and AFE Certified Wildland 
Fire Practitioner,  Shifting Mosaics Consulting, Fort Nelson, BC    
 
Invasive plant management across broad landscapes can be challenging in rural, 
remote regions.  In northern British Columbia, a group of dedicated and passionate 
people worked for over a decade to prevent the introduction, spread, and infestation 
of invasive plants in an area over 10 million hectares which includes the Muskwa-
Kechika Management Area, Treaty 8 Lands, Parks and Protected Areas, and a 
complex landscape of industrialization and anthropogenic interactions.  Since 2006, 
the Northern Rockies Invasive Plant Committee has developed key partnerships, ran 
treatment and eradication programs, lead and participated in educational and 
prevention programs including weed free forage and straw, weeds and roads 
workshops and others, engaged in outreach and extension with hundreds of people 
from local communities to boardrooms in Calgary with one common focus: to 
prevent the introduction and spread for conservation of land and wildlife together.  
Our hope is that what we experienced and learned over the past decade could help 
to assist the NWT firmly establish and refine an invasive species program that 
contributes to the values and goals for conserving the land and wildlife of our 
northern neighbours.   
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What are all these weird bugs? A summary of 
some documented observations of changing 
species interactions in the Inuvialuit 
Settlement Region 
Chanda Turner, Resource Management Coordinator, Inuvialuit 
Game Council 
 
As the climate warms, weather patterns, the timing of seasonal events, species’ 
distributions, and interactions among species, including humans, are changing. This 
is particularly evident in the Arctic, where temperature increases are 3-6x the global 
average, there are documented northward species distribution shifts, and 
uncertainty around the cumulative effects of all these altered interactions. Land 
users are often the first to observe and experience these changes as they interact 
with the environment on an ongoing basis. In the Inuvialuit Settlement Region (ISR), 
there is widespread recognition that change is being observed and experienced by 
community members. Documentation of these observations is often sporadic and 
opportunistic. The lack of systematic collection or a centralized database of these 
observations makes it difficult to characterize the magnitude of interrelated changes 
happening on an ongoing basis, even as they are having significant impacts on land 
users.   
 
In the ISR, researchers and co-management bodies often engage with communities 
to discuss target species or processes to inform research and management. 
Community members often utilize these opportunities to also share their 
observations of anything unusual, different, or new that they have experienced on 
the land. This type of discussion also happens in numerous co-management settings, 
including committee meetings and teleconferences. These meetings are all typically 
documented by formal meeting minutes or informal notes, but are not 
systematically examined for observations outside of the meetings’ primary focus. In 
an effort to more effectively document observations of changing species 
interactions, we have begun to gather and review minutes and notes taken by 
resource staff from Hunters’ and Trappers’ Committees Annual General Meetings, 
the Inuvialuit Game Council, Wildlife Advisory Committee (Northwest Territories), 
Wildlife Advisory Committee (North Slope), and Fisheries Joint Management 
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Committee meetings, community engagement tours, and discussions, workshops, 
and meetings hosted by researchers over the last 10 years.  
 
The results of this data-gathering exercise indicate that altered species interactions 
are widespread and variable throughout the ISR, and are frequently discussed in 
meeting settings. Types of changes being observed include: species appearing in 
places they did not previously, changes in species’ life histories, which alters their 
roles in the broader ecosystem, species becoming increasingly competitive in niches 
that were formerly marginal for their survival and persistence, and changing 
observations of diseases in harvested species. Overall, community members in the 
ISR are expressing trepidation regarding the extent and variety of species change in 
their region. This work provides a first step towards systematic collection of these 
observations, and may contribute to a better understanding of the magnitude of 
change in species interactions as climate change continues to affect the region in 
numerous ways.  
  



 

 
7 

Co-managing beavers in the Mackenzie Delta: 
A collaborative effort to control a very 
effective ecosystem engineer 
Allison Thompson, Emily Way-Nee, Larry Carpenter, Vic Gillman, 
WMAC 
 
Beavers are a small rodent that pack a punch: with their dams and lodges, they have 
the power to significantly affect ecosystem structure and function by removing 
vegetation and altering the flow of water. The beaver population in the Mackenzie 
Delta has varied dramatically over time, with beavers facing extermination in the 
1920s and gradually recovering, with some shorter periods of decline, ever since. 
Management approaches have included protecting the species from trapping, 
setting quotas, creation of a sanctuary, and multiple reintroduction attempts, the 
most recent being an introduction of seven beavers in the 1980s in an attempt to 
enhance muskrat habitat. Today, the Mackenzie Delta beaver population has 
increased dramatically and beavers have expanded their range northward. Due 
partially to current fur prices, trapping pressure is generally low. Delta communities 
now consider beavers to be overabundant; some people think they are a pest. There 
has been consistent and ample community concern voiced by the Aklavik, Inuvik 
and Tuktoyaktuk Hunters and Trappers Committees (HTCs) for the past few years 
about managing the growing beaver population. Beavers dam up important fish 
bearing creeks and water sources, impacting peoples’ ability to fish and obtain clean 
water. Beavers also have the power to drastically alter vegetation and this may be 
affecting other species of high value for Inuvialuit, such as the muskrat which have 
declined. For the past year, the WMAC (NWT), FJMC and IGC have been working 
with the Delta HTCs, ENR and DFO on approaches to collaboratively manage beavers 
in the ISR. The beaver is a complicated species to manage because it uses terrestrial 
and aquatic habitat (jurisdictional complexity), and population control must include 
trapping efforts in conjunction with dam/lodge removal – these approaches in 
isolation are not effective (management complexity). In this talk, we discuss the 
management approaches used so far on ISR beavers, plans for future collaborative 
management, and reflect on some early successes and anticipated challenges. We 
conclude by reflecting upon the possibility for this collaborative management 
approach to be used on other NWT species considered to be invasive or pests, and 
where management is not straightforward. 
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Native plant range expansion and blurring 
boundaries between naïve and invasive 
species 
Bruce Bennett, Environment Yukon 
 
Range expansion for vertebrates is well-documented and species are considered 
native. For plants the same expansion often leads to an exotic status. With climate 
change habitats and species ranges are changing should we rethink how we are 
treating these taxa?  
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Forest insect pests and pathogens in the NWT 
– current status and trends 
Jakub Olesinski, Forest Management, Government of the Northwest 
Territories 
 
Growing evidence suggests the Canadian northwest is warming at a faster rate than 
most other regions in North America. Due to this trend, forest ecosystems in the 
Northwest Territories have been experiencing changes in natural disturbance 
patterns such as changes to the existing  fire and insect pest regime. The long-term 
data from annual forest health surveys suggests changes to pest range and behavior, 
increased significance of secondary pests, and occurrence of new pests. Overview of 
the most important forest insect and disease agents recorded during annual surveys 
will be presented, as well as their impact on NWT forests, and trends in population 
levels. Current monitoring methods and results will also be discussed.  
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Overview of the Aquatic Invasive Species 
Regulations 
Stephanie Sardelis and Susan Roe, Aquatic Invasive Species 
National Core Program, Ecosystems Management Directorate, 
Fisheries and Oceans Canada 
 
The Aquatic Invasive Species (AIS) Regulations under the Fisheries Act came into 
force in 2015, providing tools for federal, provincial, and territorial action to 
prevent AIS introductions, respond to invasion, and manage spread. The AIS 
Regulations enable a comprehensive national regulatory framework to address the 
risks posed by AIS and ensure a consistent national management strategy. The key 
elements of the AIS Regulations include a list of AIS, prohibitions on possession, 
importation, transportation, and release of listed species, and authorization for 
deleterious substances, among others. The AIS National Core Program has been 
established by Fisheries and Oceans Canada to progress the implementation of the 
AIS Regulations nationwide. Successful implementation will be accomplished 
through regional coordination and collaboration, education, engagement, and 
national leadership. This will involve the efforts and support of numerous 
government and non-governmental stakeholders, including provincial and 
territorial jurisdictions and agencies, Indigenous peoples, and the public.  
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Alberta’s Aquatic Invasive Species Program 
Tanya Rushcall, Aquatic Invasive Species Biologist, Alberta 
Environment and Parks 
 
Invasive species have rapidly spread across North America and are currently the 
second leading cause of biodiversity loss, next to habitat loss. The Alberta Aquatic 
Invasive Species (AIS) Program was created in 2013 for the prevention and 
management of aquatic invasive species and is much more than a government 
program. The program is managed through the Aquatic Invasive Species Committee, 
which is comprised of cross-ministry partners assisting with planning and program 
delivery. The committee works 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. Five key elements comprise this program: policy and legislation, 
watercraft inspections, education and outreach, monitoring, and response.  
 
Alberta has become a leader in the prevention and management of aquatic invasive 
species in Canada through achievements in each program area. Amendments to the 
Fisheries (Alberta) Act have enabled government and stakeholders to respond to 
new and existing threats and have allowed for the operation and enforcement of 13 
mandatory watercraft inspection stations. Monitoring occurs at over 100 lakes and 
reservoirs annually with the support of citizen science monitoring and reporting 
efforts (EDDMapS), “Clean, Drain, Dry” and “Don’t Let It Loose” continue to be high 
profile campaigns and have been adapted to include whirling disease messaging, 
which was first detected in Alberta in August of 2016. Although mussels continue to 
be a priority for Alberta, each aquatic invasive species poses its own risk and the 
program has increased response efforts to multiple aquatic invasive species already 
present in the province such as flowering rush, Phragmites, and non-native fish.  
 
The success of the Alberta Aquatic Invasive Species program is in not reinventing 
the wheel, in capitalizing on the wealth of resources available from other North 
American jurisdictions, and with prolific public and stakeholder support.  
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Assessing the risk of marine non-native 
species in the Bering Sea 
J. Reimer, A. Droghini, A. Fischbach, B. Bernard, J. Watson, A. Poe, 
University of Alaska  
 
Geographic isolation and cold water temperatures in the Bering Sea have 
historically acted as barriers to the establishment of non-indigenous species. 
However, the risk of introductions is likely to increase as a result of warmer water 
temperatures, a reduction in sea ice, an expanding human footprint, and new 
patterns in shipping traffic. To assess the risk of non-native species to the Bering 
Sea, we developed a semi-quantitative ranking system and applied it to 46 species 
listed as invasive in nearby ecoregions. We used this ranking system to identify 
species of greatest risk based on their biological characteristics, their use of 
anthropogenic vectors, and their potential impacts on ecosystems and human 
activities. In addition, we used species-specific characteristics and shipping traffic 
data to identify regions in the Bering Sea that are most suitable for species’ survival 
and reproduction, and those that are most likely to experience high propagule 
pressure. Lastly, we are developing outreach and engagement activities for local 
communities and the maritime industry to raise awareness and promote prevention 
and early detection. Our work, which includes a ranking system, a list of “greatest 
risk” species, spatial depiction of high-risk areas, and outreach efforts, is a useful 
model for managers in northern ecosystems to evaluate risk and raise awareness of 
marine invasive species. 
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Health, harm, pathogens and prevention: 
Preparing for an uncertain future 
Craig Stephen, Canadian Wildlife Health Cooperative 
 
The current unprecedented threats to wildlife health and sustainability are inspiring 
conversations on the need to change how we work to protect and promote healthy 
wildlife. Climate change, increased traffic on northern lands and waters, and 
changing landscape are all effecting the ‘risk landscape’ for the introduction and 
impacts of pathogens into the Northwest Territories. The desire for scientific 
certainty and social consensus often delay actions to reduce harms to wildlife from 
changing health risks. This presentation explores 3 concepts that might help inform 
action to reduce or prevent harms in the presence of uncertainty and disagreement. 
First, the elements of “surveillance for surprises” is introduced as a framework to 
identify signals to watch so we might stay one step ahead of introduced pathogens 
and emerging diseases.  Second, the concept of harm reduction is adapted from 
public health to identify a set of processes, perspectives and practices that might 
facilitating collaborative action to reduce impacts on wildlife without being able to 
eliminate the risk of introduced hazards. Third, the national approach to wildlife 
health currently being developed will be introduced as a possible framework to 
enable, sustain and integrate infrastructure and expertise to protect and conserve 
native fauna from harms due to introduced and emerging health risks.  
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Using risk assessments to identify and 
mitigate risks associated with animal and 
pathogen movement 
 
Tyler and Burns, Centre for Coastal Health, Nanaimo, BC 
 
Risk assessments are undertaken when there is a need to systematically identify, 
consider and weigh the evidence on the determinants of risk in a given situation, as 
for example, when animals are to be translocated from one geographic location to 
another. Strictly defined, risk is the probability of the occurrence of an outcome 
combined with the magnitude of impact from that outcome, although the level of 
uncertainty in a situation and individual risk perceptions may also influence the 
decision outcome. In this presentation, the Centre for Coastal Health will draw on 
examples of recently completed risk assessments, such as the health risk posed to 
mountain goats from trekking llamas, to help the audience identify when this tool 
could be used, how one might conduct a risk assessment, and the challenges to 
consider.   
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NWT Health Program 
 
Heather Fenton and Brett Elkin, Government of the Northwest 
Territories, Department of Environment and Natural Resources Wildlife 
Division 
 
Wildlife health is an important part of wildlife research, monitoring and 
management programs in the Northwest Territories led by the Government of the 
Northwest Territories (GNWT) Department of Environment and Natural Resources 
(ENR) and its wildlife co-management partners. The GNWT has developed 
management strategies for a number of important diseases including bovine 
tuberculosis, brucellosis, and anthrax in bison and rabies at the wildlife/domestic 
animal interface.  The GNWT Wildlife Health Program has fostered a wide range of 
collaborative multi-agency and community-based monitoring programs for wildlife 
health in a variety of wildlife species, and maintains ongoing surveillance programs 
for key diseases and parasites across the NWT.  Partnerships with a wide range of 
communities, governments, renewable resources boards, universities, NGO’s and 
wildlife health specialists are essential for delivery of these programs.  Our 
presentation will highlight opportunities for input and participation in ongoing 
wildlife health monitoring programs.  Information on future directions associated 
with unique challenges related to detection and management of new and emerging 
threats (e.g. chronic wasting disease and white-nose syndrome) will be discussed.  
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Arising pest problems in northern agriculture 
 
Steven Seefeldt, Washington State University 
 
There are only a few native plants, insects and diseases in northern Canada and 
Alaska that are troublesome in agricultural systems. All of these native pests can be 
managed. The pests that cause the most harm in current agricultural production 
systems have been introduced.  How these plants have been introduced will be 
discussed as a lesson in what can be done to prevent the introduction of new pests. 
To date, many introduced pests have not survived the extremes of our northern 
ecosystems. However, with changes in climate and reductions of climate extremes it 
is expected that more pest species that are introduced will establish. Setting up 
plans to prevent new introduction and developing early detection and rapid 
response efforts will make agriculture in the north more sustainable and profitable. 
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Chronic wasting disease 
 
Trent Bollinger, Canadian Wildlife Health Cooperative 
 
Chronic wasting disease (CWD) infects all native North American species of cervids 
and is invariably fatal once animals become infected. Since the detection of chronic 
wasting disease in cervids in Colorado and Wyoming in the late 1970’s the disease 
has spread to at least 22 states and 2 provinces. It has been translocated to South 
Korea through movement of game farmed elk from Saskatchewan and most recently 
it was detected in reindeer and moose in Scandinavia. CWD was introduced into 
Saskatchewan through the movement of infected game farmed elk from the US in 
the 1980s. First detected in wild cervids in 2000 it is now present in over ½ of the 
southern region of the province and in Alberta. Recent prevalence estimates of 30 to 
75% in some wildlife management zones indicate the disease is impacting cervid 
populations. Attempts to control the disease have been unsuccessful so far, but our 
research suggests reducing artificial feeding and other anthropogenic aggregations 
of cervids is the best option for managing the disease. Implications of CWD for 
caribou and other northern ungulates will be discussed. 
 
  



 

 
18 

Pathogenesis and ante-mortem detection of 
chronic wasting disease prions 
 
Samia Hannaoui1, Maria Arifin1, Sara Amidian2, Camilo Duque-Velásquez2, 
Holger Wille2, Debbie McKenzie2, Sabine Gilch1 
1 Dept. of Ecosystem and Public Health, Calgary Prion Research Unit, Faculty of 
Veterinary Medicine, University of Calgary, Calgary, Alberta, 
 2 Centre for Prions and Protein Folding Diseases, University of Alberta, 
Edmonton 
 
Chronic wasting disease (CWD) is the most contagious member of the prion diseases 
affecting free-ranging and farmed animals. It is efficiently transmitted from animal 
to animal within and between cervid species. CWD affects elk, mule deer, white 
tailed deer (WTD), moose and reindeer. The disease is endemic in North America 
and has been recently recognized in reindeer in Europe. CWD has not been 
identified, to date, in caribou. Since they are susceptible to infection and the 
geographical distribution of the disease is expanding, CWD transmission to 
endangered caribou is a concern.  
 
The PrP primary structure is highly conserved among cervids. However, the disease 
phenotype can be modulated by species-specific polymorphisms in the prion 
protein gene (Prnp). These polymorphisms can alter strain properties which can 
affect transmission properties and host range of prions. We are particularly 
interested in polymorphisms in WTD PrP (A116G) and caribou (S138N). Whereas 
for WTD-A116G the impact on pathogenesis has been controversial, caribou-S138N 
appeared to be associated with prolonged incubation times of CWD in 
experimentally infected reindeer. The goals of our research are (i) to gain insights 
on how molecular determinants can impact CWD prions, with emphasis on WTD-
A116G and caribou-S138N, (ii) to study the distribution and frequency of S138N PrP 
in caribou populations of Western Canada and (iii) to explore the application of RT-
QuIC assay with fecal samples as a tool for pre-mortem and non-invasive detection 
of CWD prions.  
 
Our findings suggest that CWD prions with low conformational stability adapt 
efficiently to a different cervid PrP primary structure. We are now investigating the 
effect of S138N on CWD prion properties, a polymorphism for which we found an 
unusually high frequency in one Alberta woodland caribou population. Overall, our 
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research provides insights into genotype-dependent pathogenesis of CWD. The use 
of RT-QuIC in fecal samples will reveal whether prion shedding is a reliable tool to 
complement current surveillance. 
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Searching for a winter fungus in a summer 
habitat: monitoring for the arrival of white-
nose syndrome in Alaska  
 
J.P. Reimer, L.A. Kaupas, P.A. Schuette, A. Droghini, Alaska Center 
for Conservation Science, University of Alaska Anchorage 
 
White-nose syndrome (WNS) is a disease that causes a 90 to 100% mortality rate 
for infected bats during hibernation. Since 2008, it has spread to 31 states and 5 
provinces, killing over 6 million bats. In Alaska, hibernation sites for Little Brown 
Myotis (Myotis lucifugus) are unknown; however, monitoring populations at 
summer sites may assist with detecting the arrival of WNS. Since 2016, we have 
been working with community members to survey M. lucifugus colonies throughout 
interior Alaska. By compiling annual colony counts across the state, we are 
monitoring for abnormal population declines and assessing the geographic extent of 
these effects. Through the use of online resources and reporting tools we are able to 
engage community members, and maximize resources and efforts in our mission to 
monitor M. lucifugus health within the state. 
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Pigs in Space: Mapping and modelling the 
spatial distribution of wild pigs in Canada to 
predict northward expansion 
 
R. Brook, University of Saskatchewan 
 
Wild Pigs, hybrids of Eurasian wild boar and domestic swine, are a highly invasive 
species in Canada. They are destructive to agricultural crops and natural ecosystems 
through rooting in the ground, feeding on almost any animals and plants and 
potentially being reservoirs for diseases important to humans, pets, livestock, and 
wildlife. Wild pigs were introduced to Canada in the 1980s and 1990s in order to 
diversify agriculture and later have also been used in shoot farms in Alberta, 
Saskatchewan, and Quebec. Escapes and purposeful release of large herds of 
animals has resulted in well-established populations of wild pigs across the Prairie 
Provinces and in smaller numbers in British Columbia, Ontario, and Quebec. 
Virtually all of the known occurrences of wild pigs in Canada are currently closely 
associated with agriculture near past and current domestic wild boar farms. What is 
less clear is how far north they may expand over time, especially in the face of 
climate change. The most northern location detected so far is at 57.5oN in Alberta, 
less than 300 km from the Northwest Territories. However crop production in 
northern Alberta stops 150 km from the NWT border. Risk of further natural 
northward movements and the potential of animals being transported farther north 
to establish new huntable wildlife are important considerations. Research on the 
ongoing northern expansion of white-tailed deer is relevant, as wild pigs are much 
better adapted to northern conditions and have a broader diet and capacity to 
survive in winter. The probability of wild pigs coming into the NWT in the next 
decade and becoming established appears relatively low, but the implications and 
costs if wild pigs do become endemic are likely high. Hunter-based surveillance and 
modified policies may be warranted for the NWT as precautionary measures. 
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Invasion and range expansion of 
protostrongylid nematodes in muskoxen and 
caribou in the changing Arctic 
P. Kafle, University of Calgary 
 
 Protostrongylids are common, and often pathogenic nematode parasites of 
northern ungulates. This family of parasites are of interest in the Arctic because of 
their recent invasion and rapid range expansion. Our objectives were: to determine 
the diversity of protostrongylids in muskoxen and caribou in the Canadian Arctic, 
and, examine the impacts of climate change on the ongoing range expansion of two 
protostrongylids Umingmakstrongylus pallikuukensis(UP) and Varestrongylus 
eleguneniensis(VE). We used: widespread fecal surveys (n>1500 muskox and 
caribou fecal samples) across Canadian Arctic from 2013-2017; lab experiments on 
the temperature sensitivities of UP and VE, and predictive habitat modelling using 
field and laboratory data, together with state-of-art global climate model outputs, to 
understand the climate-mediated range expansion of these lungworms.  
 
We found that protostrongylid diversity in muskoxen varies geographically and we 
reported a muscleworm Parelaphostrongylus andersoni, in single and co-infections, 
for the first time in the Dolphin-Union caribou herd. No protostrongylids were 
detected in Peary caribou and muskox from high Arctic Islands. On Victoria Island, 
UP and VE are expanding rapidly northwards, but at differential rates with UP 
expanding faster over a broader geographical range. In lab experiments, VE has a 
higher temperature threshold (T0=9.5°C) and requires more heating (DD=171) for 
development than UP (T0=8.5, DD=167), and this may be one reason for differential 
range expansion. Both UP and VE are extremely freeze tolerant with a survival rate 
of >80% after six months at -10 to -80°C. Predictive habitat modelling suggests the 
comparatively faster range expansion of UP, and future invasion of other Arctic 
islands currently free of lungworms. 
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Erysipelothrix rhusiopathiae in muskoxen and 
caribou: Investigating an emerging syndrome 
in Arctic ruminants 
Fabian Mavrot, Faculty of Veterinary Medicine, University of 
Calgary 
 
 Erysipelothrix rhusiopathiae, a common zoonotic bacterium of pigs and poultry, was 
detected for the first time in muskoxen (Ovibos moschatus) during multiple die-offs 
on Banks and Victoria Island (Northwest Territories and Nunavut, Canada) in 2009-
2013. Concurrently, unusually high mortality rates were reported for muskoxen in 
western Alaska, and boreal caribou (Rangifer tarandus) in northeastern British 
Columbia. Erysipelothrix rhusiopathiae was also isolated from several dead caribou 
and moose (Alces alces) in this province.   

To better understand the epidemiology of the bacterium in arctic ungulates, we 
conducted a large sero-survey of 792 muskoxen and 3,434 caribou sampled 
between 1976 and 2017 in seven muskox and 25 caribou populations from Alaska 
and Canada.  Altogether, we found a sample seroprevalence of 27.4% in muskoxen 
and 27.5% in caribou with large variations among years and populations. Our 
results indicate that the bacterium has been circulating in muskox and caribou 
populations since the 1970’s and the 1980’s, respectively.  In Alaskan muskoxen, 
sample seroprevalence increased after 2000 and, in two regions, peak 
seroprevalences were observed simultaneously with unusually high mortality rates, 
a decrease in population size, and isolation of E. rhusiopathiae from carcasses.  In 
Canada, there was an increasing trend in sample seroprevalence in muskoxen from 
southern Victoria Island following outbreaks of E. rhusiopathiae.  

Finally, the detection of three seropositive calves near Ulukhaktok (Victoria Island) 
in 2016, indicates that the bacterium is still circulating in the muskox population 
years after the last reported mortality events.  In caribou, our data indicates a 
possible 5-year cyclical pattern in sample seroprevalence with higher occurrence in 
fall/winter. Moreover, in animals from British Columbia, an increase in sample 
seroprevalence was also observed in the years following Erysipelothrix-associated 
mortalities in 2013.   

These results indicate a widespread occurrence of E. rhusiopathiae in arctic and 
subarctic ruminants. Although not new to the Arctic, we documented, at minimum 
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for muskoxen, an increased exposure to the pathogen in recent years and a possible 
impact on specific populations. This may be due to changes in host species 
vulnerability or increased pathogen virulence and ability to persist in populations or 
the environment.  
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What can we really do about emerging 
amphibian diseases? 
María Forzán, Cornell College of Veterinary Medicine 
 
Worldwide declines and extinctions of amphibians have been documented with 
increasing frequency in the last 30 years.  Although multifactorial, a significant 
cause has been the emergence of the fungus Batrachochytrium dendrobatidis.  The 
fungus is present in Canada but does not seem to cause the severe declines seen 
elsewhere.  It is possible, however, that altered environmental conditions will 
become more advantageous to the fungus and thus increase its ability to cause 
disease.  Quite recently a second species of chytrid fungus, Batrachochytrium 
salamandrivorans, emerged in Europe and has already resulted in the extirpation of 
populations of native fire salamanders.  Both fungi were inadvertently introduced 
into naïve populations by human transport of infected amphibians, highlighting the 
danger of translocating animals of unknown infection status.  Ranavirosis, caused by 
a virus that can cause up to 100% mortalities in tadpoles, is present in Canada and 
regularly causes outbreaks in wood frog populations at the northern most edge of 
their distribution.  Chytrid fungi and ranaviruses, once introduced into an 
environment become established and are practically impossible to eradicate.  
Management of emerging amphibian diseases, therefore, must center in prevention 
and an unorthodox version of control.  Prevention includes testing of animals that 
are to be translocated or used for head-starting projects, as well as testing of the 
environment before releasing disease-free individuals.  As the pathogens cannot be 
removed from an infected environment, control must focus on improving the 
immune status of amphibian populations, allowing them to develop resistance to the 
pathogens.  Informed communication amongst agencies and between agencies and 
the public is crucial to develop plans that can achieve those goals. 
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Collaborative approach to risk assessment for 
invasive species management in Ontario 
David Nisbet, Invasive Species Centre 

 
An invasive species risk assessment and analysis approach is an integral part of 
prioritizing invasive species threats, preparing for an invasive species introduction, 
and mitigating any potential risks. In 2015-2017, the Invasive Species Centre (ISC), 
in collaboration with the Ontario Ministry of Natural Resources and Forestry 
(OMNRF) completed ecological and socio-economic risk assessments, hosted peer-
review workshops, and implemented a comprehensive communications strategy to 
document the risks associated with several potentially invasive species to Ontario. 
In addition, an accessible, searchable risk assessment database was developed to 
provide information on which species had been assessed by other jurisdictions. This 
work will directly support regulation of species under Ontario’s Invasive Species 
Act, and exemplifies effective collaboration between government and non-
government partners. 
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NWT pathway analysis and how lucky we 
have been 
Suzanne Carrière, Government of the Northwest Territories 
 
A summary of findings from the first 10 years of the NWT Invasive Alien Species 
Program will be presented.  The goals of the program are to (1) Increase Knowledge 
and Prevention Capacity and (2) Increase Early Detection Capacity.  The program is 
entirely funded by ENR, GNWT, with some supplementary funds from the Invasive 
Alien Species Partnership Program, Environment Canada (2008-09).   
 
The initial project under the first goal included a first systematic road survey of 
alien plants along all the numbered highways in the NWT in 2006, repeated in 2016.  
Another project resulted in a tally of all alien species known to be present in the 
NWT, updated every five years.  Then an interview-based “pathway analysis” was 
conducted in 2008 to determine how species are likely to arrive in the NWT and 
spread.  The analysis was done with the help of NatureServe Canada. From this 
analysis we estimated that we know how only 12% of alien plants and how 60% of 
alien insects came to the NWT, and that most alien species are transported 
unintentionally or have expanded naturally north.  
 
The second goal led to three projects.  We conducted workshop-based research on 
how best to set up community protocols for early detection of new or alien species.  
Lessons learned included: Simple forms and simple reporting mechanisms, multiple 
ways to communicate, report back to people on results, and inform – consult on 
what to do next (controls, eradication, etc).  the second projects involved the 
publications of communication tools, such as pamphlets on alien species, and 
indicators in the NWT State of the Environment Report.  The latest project involves 
the creation of a network or council to help share tools and clarify roles and 
responsibilities related to invasive alien species in NWT.  This symposium is part of 
the networking project.   
 
Of the 5,257 species tracked so far in the NWT, 3.2% are alien (introduced).  So far, 
only a few of these alien species are deemed high-medium invasive, and these are all 
terrestrial, The NWT has introduced but not invasive aquatic species (as far as we 
know). This probably is due neither to hard work nor harsh climate…. but to luck.   
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Yukon Interdepartmental Working Group – 
Issues facing invasive species management in 
Yukon 
Bruce Bennett, Environment Yukon 
 
The Yukon experience on dealing with invasive species management will be 
discussed.   
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Alpacas, goats, and boars…oh my! Some 
proposed regulatory changes in the 
Northwest Territories 
Rob Gau, Manager, Biodiversity Conservation, Wildlife Division, 
Government of the Northwest Territories 
 
The Northwest Territories (NWT) Wildlife Act and its regulations came into force in 
November 2014.  This statute was developed using a collaborative approach that 
included a Wildlife Act Working Group (WAWG) with members from all wildlife co-
management authorities and Indigenous governments in the NWT, a Stakeholders 
Wildlife Act Advisory Group (SWAAG) with members from industry-tourism-
outfitters-and resident hunters-at-large, and results from consultation and public 
engagement.  Ideas for new regulations were also developed with input from WAWG 
and SWAAG, along with input from the Department of Environment and Natural 
Resources.  Some of those new proposed regulatory government actions are related 
to the fact that some animals have the potential to significantly affect NWT native 
plants and animals.  This presentation will review the proposed regulations, and the 
impact of implementing the proposed regulations, regarding the import, possession, 
or transport of alpacas, domestic goats and sheep, llamas, mule or white-tailed deer, 
and feral wild boar in the NWT. 
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Changing behaviour and taking action on 
invasive species 
Kellie Sherman, Canadian Council on Invasive Species 
 
Healthy ecosystems provide the foundation for Canada’s natural diversity, and 
promote the health and well-being of residents and visitors. Invasive plants can 
threaten ecosystems, as they often displace native species and disrupt natural 
ecological processes. Invasive plants are capable of altering ecosystem functions 
which can reduce essential ecosystem services that form the basis of life. The 
economic impacts of invasive plants are a combination of increased management 
costs to control the particular species as well as the subsequent loss of resource 
productivity. For example, six species of invasive plants were estimated to produce 
combined impacts in British Columbia of $65 million in 2008, increasing to $129 
million by 2020 with further spread (Frid et al. 2009).  
 
There are numerous pathways of introduction and vectors of spread for invasive 
plants. Pathways are the geographic routing by which invasive plants enter and 
move around. Vectors are the means by which invasive plants from a source 
population follow a pathway and spread to a new destination. Many of these 
pathways and vectors are man-made such as recreation, boating, the movement of 
firewood, road construction and horticulture. To reduce the spread of invasive 
species through these pathways and vectors, the CCIS believes in the adoption of 
Community Based Social Marketing which means to deliver initiatives at the 
community and local level that focus on removing barriers to a certain activity while 
at the same time enhancing the benefits of that activity. Traditional marketing 
focuses on raising awareness of an issue, but doesn’t always foster specific actions 
and behaviour that will help to address the issue. Community Based Social 
Marketing creates a direct correlation between awareness and having people 
actually moving to the next step of the desired action.    
 
This presentation will review the existing National Taking Action and Behaviour 
Change Programs that the CCIS coordinates that utilize Community Based Social 
Marketing techniques, how they were developed and how they are being 
implemented across Canada. The main programs include Play Clean Go, Clean Drain 
Dry and the National Firewood Campaign. The intent of these programs is to create 
a hub of information for provinces and territories to access and utilize to spread a 
consistent message across Canada about actions people can take to reduce the 
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spread of invasive species in the program area that pertains to them. The CCIS 
depends on partners across Canada to assist in implementing these programs by 
supporting them with easy to access resources and tools to do so. Learn more about 
how these programs can be adapted and implemented in your province or territory. 
By working together to spread consistent messaging about invasive species and 
actions that can be taken to reduce their spread, economic and environmental costs 
can be avoided.   
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Changing behaviour – Going beyond 
awareness 
Danielle Toperczer, Invasive Species Council of British Columbia 
 
As an organization focused on environmental sustainability, economic prosperity 
and fostering healthy communities through the prevention of invasive species 
spread and introduction, the effectiveness of our messaging and resources is key 
when communicating with British Columbians. We’ve learned that stimulating 
change in people’s attitudes and behaviours doesn’t happen through education 
alone. By employing Community Based Social Marketing (CBSM) principles and 
tools, we are able to better reach our audiences and are better able to foster change 
in our communities. 
 
Since 2010, the Invasive Species Council of BC has been a leader in Changing 
Behaviour programs and through these we target key invasive species pathways 
and provide individuals and communities the tools to stop the spread of invasive 
species. Our programs include a) the PlantWise program, a voluntary initiative that 
works with gardeners and the industry to stop the spread of invasive horticulture 
plants b) Clean Drain Dry program, working with recreational boaters and marinas 
to stop the spread of aquatic invasive species c) Don’t Let It Loose program, focused 
on preventing the spread of invasive species through the pet and aquarium trade 
and enthusiasts.  
 
This presentation will provide an in-depth look at how our Council made the shift to 
CBSM, the development of our programs, lessons learned along the way, and where 
we’re headed next. 
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Making a difference through partnerships 
Danielle Toperczer, Invasive Species Council of British Columbia 
 
Invasive species don’t respect boundaries. The Invasive Species Council of BC 
recognizes that it is critical to build and maintain partnerships and cultivate strong 
leaders to increase collaboration, improve on-the-ground efficiency, influence 
relevant research, and provide timely information to help maintain the health and 
vitality of British Columbia’s landscapes and communities. As such, the ISCBC works 
with a wide array of partners including local governments, indigenous communities, 
industry and governments to develop training, recognition programs and best 
practices. Through collaboration and relationship building, we’ve developed much 
needed resources to support indigenous, local communities, industry and others to 
create more effective invasive species programming and management across our 
landscape. This presentation will look at some of the innovative partnerships and 
programs developed including work with Oil and Gas industry, Weeds and Roads, 
Real Estate professionals, land developers and more. 
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Northwest Territories Community Bat 
Program: Outreach and monitoring for white-
nose syndrome 
L. Kaupas, J. Reimer, C. Lausen, Wildlife Conservation Society of 
Canada 
 
The invasive fungus causing white-nose syndrome has resulted in high bat mortality 
in eastern North America. As it spreads west, it is important to understand the 
distribution and health of NWT’s bat species. We are initiating a NWT Community 
Bat Program, and discuss our goals and seek input on the implementation of the 
program. 
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NWT NATIVE SEED DEVELOPMENT 
PROJECT: moving towards local seeds for 
local reclamation 
Aurora Research Institute 
 
Revegetation with indigenous species is an important consideration for the 
remediation of industrial sites, in order to maintain ecological integrity, promote 
natural successional processes, maintain wildlife habitats, and to prevent the 
introduction of invasive species. The use of locally-sourced seed is particularly 
desirable for ecological restoration in extreme environments such as the arctic, as 
they are better adapted to local growing conditions and selection pressures of the 
restoration site. Despite the recognition of the ecological benefits carried by the use 
of native plant seeds in reclamation, there is still no commercial source of plant 
materials native to the NWT or Canada’s north. Even finding southern cultivars of 
local species is a significant challenge. In response to this, the Aurora Research 
Institute (ARI) initiated the NWT Native Seed Development Program: its objective 
being the development, testing, and eventual commercial release of native seed 
stocks that would be suitable for use in reclamation across the various biophysical 
regions of Canada’s north. ARI is using seed collections from across the NWT in 
applied research and is working towards the development of a seed supply that is 
more regionally adapted. 
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Characterization of the cervid prion protein 
polymorphism S138N and its distribution in 
caribou populations in western Canada 
 
Maria Immaculata Arifin1, Yo Ching Cheng2, Rupali Walia2, May Ho2, Samia Hannaoui1, 
Hermann Schaetzl2, Sabine Gilch1 

1 Dept. of Ecosystem and Public Health, 2 Dept. of Comparative Biology and 
Experimental Medicine, Calgary Prion Research Unit, Faculty of Veterinary Medicine, 
University of Calgary, Calgary, Canada. 

Aim: 

Polymorphisms within the cervid prion protein (PrP) sequence may influence its 
physiological processing and conversion ability. This consequently affects prion 
propagation during infection, resulting in altered pathogenesis and prion properties 
of Chronic Wasting Disease (CWD). We investigated cervid PrP harboring a 
polymorphism at codon 138 from serine to asparagine (S138N) found in caribou 
that has been associated with prolonged incubation periods of CWD. How the S138N 
polymorphism produces this effect is yet to be studied. Hence, we analysed the 
proteolytic processing and in vitro conversion efficiency of the S138N PrP. We also 
determined the distribution of this polymorphism in caribou populations in 
Western Canada to assess the risk of CWD infection. 

Method: 

We transiently transfected neuronal and non-neuronal cell lines depleted of 
endogenous PrP (PrPC) to express cervid wt and 138N PrP. Cells used were CAD5 
PrP knock-outs generated using the Crispr/Cas9 system and RK13 cells that do not 
produce endogenous PrP. Endogenous processing of PrP, termed α-cleavage, was 
determined using PNGase assay to remove N-linked glycans followed by 
quantification of PrP fragments by western blotting. We used real-time quaking-
induced conversion (RT-QuIC) to test the ability of cervid wild-type and 138N 
recombinant PrP to form amyloid fibrils when seeded with CWD-positive cervid 
brain homogenate. We also sequenced the PrP gene in samples from several caribou 
populations in Western Canada and determined the 138N allele frequency. 
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Results: 

We found subtle differences in the α-cleavage processing of wild-type and 138N PrP 
that calls for further investigation. Also, we identified an additional PrP band that 
migrated slightly faster than the full-length PrP in the transfected RK13 cells. This 
band was not present in the typical PNGase assay results of our transfected CAD5 
KOs. Our preliminary RT-QuIC results show that the 138N recombinant PrP seem to 
form amyloid fibrils as efficiently as the wild-type when seeded with CWD-positive 
elk brain homogenate. We determined that the 138N allele is present in caribou 
populations in Western Canada and an uncommonly high proportion of the allele 
(58.33%) was found in the Chinchaga woodland caribou population. 

Conclusion: 

Our preliminary results show that other than α-cleavage and conversion ability, 
there may be other endogenous processes and factors that is/are affected by this 
polymorphism. Our results also demonstrate that PrP processing may be different in 
different cell lines, therefore the choice of cell line in in vitro experiments is 
important. The presence of the 138N allele in caribou populations in Western 
Canada support the need to sequence more individuals from different areas, 
populations and species. 
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Monitoring Exotic Plant Species along the 
NWT Highways 
 
Oldham, M., NHIC, Ontario Ministry of Natural Resources and Forestry 
 
There are a variety of reasons for conducting surveys for exotic plants along 
highways in NWT. Some exotic plants are known to be invasive and to change 
habitats and out-compete native plant species and are therefore a threat to the 
conservation of native plants. Although there is not much agriculture currently in 
NWT, this can be expected to change as the climate becomes milder and the human 
population increases. The lush growth of exotic plants along some stretches of 
highways is known to attract large mammalian herbivores, such as Wood Bison, 
causing a significant threat to both people and animals. There has been a lower 
intensity of botanical exploration in northern Canada compared to areas to the 
south and much of the botanical fieldwork that has been done in the north has 
focused on parks and other natural areas; as a result the distribution and status of 
exotic plants in NWT is poorly known. 
 
Our surveys were conducted in southern NWT mostly but three days were spent in 
the Inuvik area (on the Mackenzie River Delta) of northern NWT conducting surveys 
of the Dempster Highway and on the Inuvik to Tuktoyaktuk Highway then under-
construction. The latter is Canada’s most northerly highway reaching the Arctic 
Ocean.  Almost the entire length of NWT’s eight territorial highways were driven 
and surveyed for exotic plants.  A similar survey was conducted in August 2006 and 
the 2016 survey provides a 10-year update on exotic plants in NWT.  The 2016 
survey consisted of 185 highway surveys, each 10 km long, and 37 walking surveys 
at highway pull-offs.  Although the focus of the project was to survey NWT highways 
for exotic plants, a variety of other disturbed habitats where exotic plants might 
occur were also opportunistically surveyed.  
 
Because of its northern location, fewer roads, less agriculture, and much smaller 
human population, the NWT has far few exotic plants than more southern 
jurisdictions. Some of these alien species are only known from a single record and 
based on populations that probably did not persist.  Most of these exotics (84%) are 
of European origin, though may have entered NWT from somewhere else in North 
America. A total of 88 (66%) of the 134 exotic plant species known to occur in the 
NWT were encountered during surveys in 2006 or 2016. Eleven exotic plant species 
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new to NWT were encountered in 2006 and 4 in 2016. Almost 6,000 plant 
observations were documented and over 800 plant specimens were collected.  
 
Highway surveys consisted of driving stretches of highway and identifying and 
recording exotic plants observed. Each highway survey was 10 km in length and a 
GPS and odometer reading were taken at the start and finish of each survey. Surveys 
were conducted by driving between 40 and 60 km/hour. A priority list of fourteen 
(14) exotic plants was developed in collaboration with the Yukon Territory, as they 
also conducted an exotic plant survey along highways in 2016.  The priority species 
selected are all known or suspected to be invasive in parts of their range, they are all 
relatively robust, and most have showy flowers, are in bloom during the survey 
period, and are relatively easily identifiable from a moving vehicle. Surveys were 
conducted by two people, one driving and calling out exotic species as they were 
observed and the other primarily recording information on a data sheet. The 
methodology used for NWT and Yukon surveys was very similar so that data 
gathered can be combined and compared. Each exotic species in each 10- km stretch 
was assigned to one of five abundance categories.  Same abundance categories were 
used in the Yukon highway surveys. Abundance categories used were initially 
developed in British Columbia.  
 
A variety of factors influenced the detectability of exotic plants during the surveys 
Weather played a significant role, as wind, rain, and bright sun all reduced the 
ability to detect and identify exotic plants from a moving vehicle. Road quality (e.g. 
gravel vs. paved), traffic (generally light), and construction activity all influenced 
detectability. Roadside mowing activity was perhaps the most significant factor and 
some stretches of highway that had been recently mown could not be effectively 
surveyed. Roadside mowing machines are also probably one of the primary ways 
that exotic plants are dispersed along roadsides.  
 
White Sweet-clover was by far the most frequently detected exotic species on NWT 
highway surveys. A total of 37 exotic plant species were detected on 185 highway 
surveys in NWT in 2016.  If only southern NWT highways are considered, the ratio 
of exotic per survey would be significantly higher, as 20 of the highway surveys took 
place on the Dempster Highway in northern NWT and on most of these surveys no 
exotic plants were seen.  No exotic plants species were detected along the new 
Inuvik to Tuktoyaktuk Highway, forming a good baseline for future monitoring.   
 


