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	Across BC, moose populations in several regions are in decline (Figure 1) (Watt, 2020). The causes of these declines are varied and often poorly understood, though anthropogenic influence is recognized as a contributing factor (Kuzyk et al., 2019). One cause of mortality in moose is winter tick infestations, which can cause hair and blood loss, sometimes resulting in death (Figure 2) (Samuel, 2007; Watt, 2020). According to Watt (2020), the geographic range of winter ticks is expanding north, though there is little baseline data available to confirm this.
Figure 1
Regions Across British Columbia Where Moose Populations are Declining, Increasing, or Stable.
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Note. Trends in moose population status by region across BC. Reprinted from Provincial moose winter tick surveillance program by Watt (2020). Copyright 2020 by Ministry of Forests, Lands, Natural Resource Operations and Rural Development.
Figure 2
Different Levels of Hair Loss Representing Winter Tick Infestations in Moose.
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Note. Different levels of hair loss resulting from winter tick infestation. Reprinted from BC wildlife health program moose winter tick survey by Ministry of Forests, Lands, Natural Resource Operations, and Rural Development (FLNRORD) (2021). Copyright 2021 by FLNRORD.
The Provincial Winter Tick Surveillance Program is a government-led citizen science project that uses a reporting site to solicit and gather public information about winter tick infestations across BC (Watt, 2020). The program was initiated in 2015 and runs from January 1st to April 30th annually (Watt, 2020).
The Observation
	In 2019, a cow moose near the community of Mackenzie, BC, was struck by a vehicle. Upon closer inspection, this moose was heavily infested with winter ticks. Some locals in the area stated that they had never encountered winter tick infestations in moose in Mackenzie.
	Since moving to Mackenzie in April 2016, I have recorded all my observations of moose, with most sightings occurring November through February (Figure 3). Aside from the one occurrence, I haven’t observed any moose with visible signs of winter ticks. According to a local Conservation Officer, his experience with winter tick infestations in Mackenzie is limited to 3 moose (A. Eagles, personal communication, September 25th, 2021). He attended the scene of the struck moose mentioned above and has encountered two other individuals approximately 50km southwest of the community (A. Eagles, personal communication, September 25th, 2021).
Figure 3
Number of Moose Observations by Month from April 2016 to September 2021.

Note. Number of personal moose observations by month from April 2016 to September 2021, showing increased sightings during the annual provincial winter tick surveillance period.
	The causal factor of my winter tick observation could be the expansion of winter tick geographic range due to climate change (Sonenshire, 2018). Many different tick species are increasing in abundance and expanding their range due to increasing global temperatures (Sonenshire, 2018). While climate change is recognized as a driver of this expansion, other factors such as habitat modification by humans may have an impact as well (Sonenshire, 2018).
Conclusion
	The observation of a moose infested with winter ticks in an area where ticks have historically been absent is concerning at both local and global scales. Locally, the range expansion of ticks could be detrimental to an important food source and to the livelihoods of many residents. This observation is an example of global trends such as biodiversity loss and climate change, which will have social, economic, and environmental impacts.

Comment from Regional Wildlife Biologist
As the author of this observational report has pointed out, moose winter ticks are of concern to wildlife managers across BC, particularly as their distribution expands and their severity increases. The author provides some helpful records and anecdotes of her own moose observations and noted that she has seen minimal evidence of winter tick infestation within the local moose population; however, it appears as though there are some instances occurring in recent years. It will be helpful to monitor such trends in the presence or absence of ticks over time to determine if ticks are expanding into the local moose population, and whether infestations could have population-level implications. It is expected that climate change, particularly mild winters, will benefit the tick’s lifecycle and allow them to expand their distribution and potentially lead to more severe infestations. By maintaining long-term records of moose in the local area, it is likely that trends in tick abundance and distribution could be identified over time. This would be helpful information for local wildlife managers, and ultimately would support moose population management. 
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Survey period January 1 to April 30 For more information, please contact us at FLNRMooseTickSurvey@gov.bc.ca
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