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1. Overall Objectives and Scope 

The purpose of this document is to provide guidance to provincial wildlife, domestic animal, 

and public health authorities on recommended targeted surveillance approaches to be 
conducted in wildlife populations in the event of the detection of SARS-CoV-2 in farmed 
mink in Canada.  

The objectives of targeted surveillance in response to a confirmed outbreak on a mink farm 

are to determine whether free-ranging wildlife on and around farms have been exposed to or 
infected with SARS-CoV-2, to identify potential SARS-CoV-2 transmission pathways at the 
human-domestic animal-wildlife interface, and to improve our ability to assess the risk of 

viral establishment in wildlife.   

This evergreen document serves as a supplement to the Guidance for managing SARS-CoV-
2 infections in farmed mink in Canada1, and will be regularly updated as necessary to reflect 
new scientific information and surveillance data.  This document does not cover the 
surveillance approaches for SARS-CoV-2 that may be applied to human populations or to 
captive or farmed wildlife species in Canada. While these guidelines were developed for the 
purposes of conducting targeted wildlife surveillance in response to an outbreak of SARS-
CoV-2 on a mink farm, similar approaches may be used in response to laboratory confirmed 
cases of SARS-CoV-2 on other types of farms or premises depending on the scenario, species 
involved, and the estimated level of spillover risk.  Based on available information and 
estimated level of risk, each province will decide on a case by case basis whether surveillance 
in those situations is warranted.    

Furthermore, this document does not cover methods for opportunistic surveillance for 
SARS-CoV-2 in wildlife, given that overall objectives for opportunistic surveillance vary 
from that of targeted surveillance triggered by an outbreak. There are multiple research 
groups across Canada conducting opportunistic surveillance for SARS-CoV-2 and/or other 
coronaviruses in wildlife, and objectives, approaches, target species, and testing methods will 
vary amongst groups conducting this work. For more information on opportunistic 

surveillance and research studies in Canada, see Annex IV. 

 

2. Background and Rationale  

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is primarily spread in the 

human population through person-to-person transmission. While the virus has been detected 

in wildlife in Canada (see Animals and COVID-10 – Canada.ca / Les animaux et la 

COVID-19 – Canada.ca) and in the United States (see Animals and COVID-19 - CDC), the 

potential impact of SARS-CoV-2 on wildlife populations and the possible role of wild animal 

species in transmission and maintenance are all currently unknown.  

The origin of SARS-CoV-2 has not been confirmed, but studies indicate the virus likely 

evolved from a mammalian host, possibly in Old World fruit bats2. North American bat 

species are known to host other coronaviruses3, however betacoronaviruses, such as SARS-

https://www.cezd.ca/reports/Guidance-for-managing-SARS-CoV-2-infections-in-farmed-mink-in-Canada-March-2021
https://www.cezd.ca/reports/Guidance-for-managing-SARS-CoV-2-infections-in-farmed-mink-in-Canada-March-2021
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/prevention-risks/animals-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/prevention-risques/animaux-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/prevention-risques/animaux-covid-19.html
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/animals.html
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CoV-2, have been found only in neotropical bat species in the Western Hemisphere, and not 

in temperate North American bat populations3,4. There are still many unknowns about how 

susceptible North American bats are to SARS-CoV-2 or novel variants, which may affect 

transmission, spread, and susceptibility. Thus, there is potential for SARS-CoV-2 to circulate 

within bat species in Canada should spill-over occur.  

To date, numerous species of animals have been shown to be susceptible to SARS-CoV-2 

infection under experimental conditions, and natural transmission of SARS-CoV-2 to 

animals has been documented for some pet, zoo, and farmed animals (e.g., mink), and to 

free-ranging mink and deer (see Animals and COVID-10 – Canada.ca / Les animaux et la 

COVID-19 – Canada.ca for species known to be susceptible to SARS-CoV-2).  

Outbreaks of SARS-CoV-2 in both mink and personnel on mink farms have been reported in 

several countries including Canada, and have resulted in clinical disease, mortality, and/or 

large-scale culling of mink on affected farms (World Organisation for Animal Health (OIE) 

reports for SARS-CoV-2 events in animals)5. The virus can spread rapidly from mink-to-

mink, and transmission of the virus back to humans, as well as to domestic cats and dogs on 

farms6–8 has been documented. The rapid spread of SARS-CoV-2 among mink within a farm 

increases the opportunity for the virus to develop mutations, potentially resulting in the 

evolution of novel variants, as had occurred in Denmark in June 2020, when a mink-

associated variant strain (“cluster 5”) had spread from mink to farm workers, and 

subsequently into the local community, before being eradicated through intensive public 

health measures9,10. Furthermore, farmed mink are known to escape enclosures and barns11, 

and studies in the USA have demonstrated that a large proportion of escaped farmed mink 

from outbreak farms were  seropositive, and a low proportion of individuals also tested 

positive on polymerase chain reaction (PCR) test for SARS-CoV-212. Hence, farmed mink 

may be a potential source of spread of virus from outbreak farms to wildlife12. To date, there 

has been one report of SARS-CoV-2 detected by real-time reverse transcriptase polymerase 

chain reaction (RT-PCR) testing in a free-ranging, wild mink in Utah, USA13, as well as in 

two free-ranging (feral) American mink that had been trapped as part of ongoing programs 

for the elimination of mink in Spain14. In the positive wild mink from Utah, the sequence of 

the viral genome was indistinguishable from those obtained on a nearby affected commercial 

mink farm (United States report to the OIE on SARS-CoV-2 events in animals)15.  

There is concern that SARS-CoV-2 could spread from infected people and/or farmed 

animals into wild animal populations and establish a reservoir for the virus16. This concern is 

further highlighted with the finding by the United States Department of Agriculture (USDA) 

that a high prevalence of deer opportunistically sampled from archived serum samples were 

seropositive for SARS-CoV-217. This study provides evidence that SARS-CoV-2 has spilled 

into wild deer populations in the USA, however it is unknown whether it continues to 

circulate in deer populations, and what the main modes of transmission are, thus further 

investigations are underway. Additionally, there is concern that some species could be 

susceptible to significant disease with possible population-level effects. Furthermore, 

susceptibility of wildlife species to SARS-CoV-2 may also vary over time with the evolution 

of novel variants of concern, potentially expanding host ranges, as has been demonstrated in 

laboratory mice which were not susceptible to the original strain of SARS-CoV-2, but found 

to be highly susceptible to the B1.351 and P.1 variants18.  

https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/prevention-risks/animals-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/prevention-risques/animaux-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/prevention-risques/animaux-covid-19.html
https://www.oie.int/en/scientific-expertise/specific-information-and-recommendations/questions-and-answers-on-2019novel-coronavirus/events-in-animals/
https://www.oie.int/en/scientific-expertise/specific-information-and-recommendations/questions-and-answers-on-2019novel-coronavirus/events-in-animals/
https://promedmail.org/promed-post/?id=8015608
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In the event of the detection of SARS-CoV-2 in farmed mink, targeted surveillance of 

wildlife would improve our ability to: evaluate whether free-ranging wildlife on and around 

outbreak farms have been exposed to or infected with SARS-CoV-2; identify potential 

SARS-CoV-2 transmission pathways at the human-domestic animal-wildlife interface; and 

improve our ability to assess the risk of viral establishment in wildlife. The detection of a 

positive case in wildlife would allow managers to evaluate the need for enhanced 

surveillance surrounding positive detections. For example, managers would need to evaluate 

the magnitude of spread, assess the potential for establishment of novel reservoirs, and 

identify factors associated with the spillover event in order to inform decisions surrounding 

mitigation, management, and prevention of subsequent spillover events at the farm-wildlife 

interface. Furthermore, the detection of SARS-CoV-2 in wild animals may necessitate 

subsequent investigations to evaluate routes of transmission and impacts on wildlife 

populations depending on the species involved. The establishment of novel reservoirs for 

SARS-CoV-2 in wildlife could potentially undermine public health efforts to eradicate the 

virus, not only by providing a potential source of re-emergence, but may also provide 

opportunities for the generation and spread of new variants19,20.  

Due diligence and public assurance are also needed to demonstrate that potential avenues for 

spread of SARS-CoV-2 in wild animal populations are being investigated, particularly given 

the heightened public perception of risk. This is of particular importance for helping provide 

assurance and building confidence in the safety and sustainability of cultural practices and 

traditional food systems, and meeting constitutional obligations to ensure Indigenous 

populations have access to safe wild foods. 

 

3. One Health/Collaborative Approach   

The term “One Health” recognizes connections between people, animals, plants, and the 

environment. In a One Health approach, multiple sectors communicate and collaborate to 

more effectively address shared health threats (World Health Organization (WHO) 2021)21. 

The two core objectives of the OIE Wildlife Health Framework22 are to manage the risk of 

disease emergence at the human-animal-ecosystems interface, and to protect wildlife health. 

Given current knowledge on the epidemiology of SARS-CoV-2 at the human-animal 

interface, particularly in association with mink farms, it is essential for Canada to take a One 

Health approach to investigating and managing SARS-CoV-2 outbreaks in farmed mink 

(Guidance for managing SARS-CoV-2 infections in farmed mink in Canada)1. Plans for 

surveillance, investigation, and management must include the wildlife health sector from the 

onset. Should SARS-CoV-2 spill over and establish itself in Canadian wildlife populations, 

this could impact wildlife, domestic animal, and/or human health, thus multiple 

jurisdictions have responsibilities for managing this pathogen. The potential for SARS-CoV-

2 to become established in a wildlife species, mutate, and spill back into human or domestic 

animal populations is unknown. Thus, timely detection and genomic analysis of positive 

wildlife cases in the proximity of infected mink farms would benefit not only wildlife 

authorities, but also public health and agricultural agencies tasked with demonstrating that 

all avenues for viral spread are being investigated. In Canada, multiple jurisdictions are 

responsible for management of response(s) to SARS-CoV-2, and thus rapid communications, 

https://www.who.int/initiatives/tripartite-zoonosis-guide
https://www.oie.int/fileadmin/Home/eng/Internationa_Standard_Setting/docs/pdf/WGWildlife/A_Wildlifehealth_conceptnote.pdf
https://www.cezd.ca/reports/Guidance-for-managing-SARS-CoV-2-infections-in-farmed-mink-in-Canada-March-2021
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data sharing, and collaboration on surveillance and management activities will be mutually 

beneficial to wildlife, public health, agriculture, and conservation agencies. Exclusion of 

specific agencies could hamper their ability to exercise due diligence and meet regulatory 

responsibilities.  

It is recommended that local/provincial wildlife, environment, public health, and agriculture 

authorities, as well as Indigenous communities and rights-holders within the vicinity of the 

mink farm outbreak, establish a collaborative team in order to share information, harmonize 

communications, and develop and implement targeted surveillance plans for SARS-CoV-2 at 

the human-animal-environment interface. This group should be established in advance so 

that all partners understand their roles and responsibilities for the investigation ahead of 

time, and appropriate communications and response plans can be implemented rapidly and 

efficiently, so that surveillance can be initiated as soon as possible. It is also important that 

each province/territory identify gaps in field surveillance or laboratory capacity, or 

deficiencies in resources, in order to identify whether and how partners in the federal 

government, Canadian Wildlife Health Cooperative (CWHC), or academia can provide 

additional support. Communication between potentially overlapping jurisdictions to define 

roles and responsibilities early in the planning phase is strongly recommended.  

 

4. Approach to field methods and selection of target 

species 

Contact information for CVOs and individuals leading targeted wildlife surveillance for each 

province/territory are listed in Annex II and Annex III, respectively. 

 

4.1. Regulatory Considerations 

All required provincial, federal, animal care, land owner/property, and rights-holder permits 

and permissions, where relevant, should be in place in advance of any trapping and handling 

of wildlife, and Canadian Council on Animal Care (CCAC) guidelines should be followed. 

Recognizing the need for wildlife agencies to form part of surveillance teams, permission for 

wildlife testing should be obtained from land owners and public health/agricultural agencies 

in charge of managing quarantines on affected premises. Furthermore, any wildlife sampling 

initiated or conducted by public health or agriculture officials on private property may also 

require appropriate approvals/permits by provincial/federal wildlife agencies depending on 

the species. 

 

4.2. Field Reconnaissance  

The landscape and species composition on and around affected premises should be evaluated 

by qualified field personnel to assess the suitability for trapping target species of wildlife. 

Depending on habitat suitability and accessibility, species composition, and estimated 
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numbers of targeted wildlife species surrounding the premise, we recommend that sampling 

of wildlife take place within 1-3 km around the affected property or location triggering 

targeted surveillance. Field reconnaissance is key for identifying and prioritizing 

interfaces/locations within the surveillance zone that have a higher risk of interaction 

between wild and farmed animals, or between wild animals and the affected premises (risk-

based surveillance). Intensity of trapping effort should be higher in areas deemed to be higher 

risk for a spillover event, as well as for subsequent propagation should a spillover event 

occur. Wildlife surveillance cameras may also be deployed at key sites to evaluate wildlife 

species moving on and off farms, or entering areas seemed higher risk. Initial surveys of the 

area will also help identify species at risk or of conservation concern, for which additional 

measures involving surveillance or management may be warranted (and are beyond the 

scope of these guidelines).      

 

4.3. Target species 

Target species will vary with each scenario, location, province/territory, and objectives of 

the surveillance program, hence initial field reconnaissance is necessary to evaluate the 

species composition and estimated numbers/densities of potential target species within the 

sampling zone.  In general, target species should include species (or their close relatives) that 

have been shown to be susceptible to SARS-CoV-2 via natural or experimental infection, as 

is illustrated in Table 1. The list of known susceptible species is continuously evolving as 

new information becomes available, hence refer to Animals and COVID-10 – Canada.ca / 

Les animaux et la COVID-19 – Canada.ca which is updated frequently. In addition to 

evidence of susceptibility, selection of target species should also be based on an assessment of 

the surveillance zone, habitat, species composition and densities; the degree of interaction of 

potential target species with the affected farm and humans; as well as estimated level of risk 

of impacts on target species, and their potential to subsequently propagate the virus, and/or 

become a reservoir20.    

Although there is currently no evidence that North American bats are susceptible to SARS-

CoV-2 (Table 1, Section 2), provinces/territories may decide to sample bats 

opportunistically, during existing bat monitoring programs (e.g., ongoing rabies or white 

nose syndrome monitoring programs, or in collaboration with pest-control companies or 

rehabilitation facilities), particularly from populations near areas with high prevalence of 

COVID-19 in the human population. Should live bats be included as species to sample 

opportunistically in association with ongoing programs, particular care must be taken to 

prevent introduction of SARS-CoV-2 into bat populations23,24, in addition to general wildlife 

handling guidelines25.  

Although feral/free-ranging domestic cats are not considered to be wildlife, they are a 

species of interest because of their tendency to interact closely with people and farms, their 

susceptibility to infection, and their potential ability to transmit SARS-CoV-226,27. Thus, 

targeted or opportunistic sampling of feral cats is recommended if trapped within the 

surveillance zone, and provinces may develop plans in conjunction with relevant 

jurisdictions and stakeholders to sample and subsequently release, euthanize, or transport 

them to local shelters, as per local regulations and humane standards of practice.  

https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/prevention-risks/animals-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/prevention-risques/animaux-covid-19.html
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Table 1. Examples of potentially susceptible wildlife and captive species in Canada, based on 

evidence of susceptibility (as of July 4, 2021) following natural or experimental exposure to SARS-

CoV-2 in related species. Green and yellow icons indicate species that are potentially good candidates 

for targeted sampling based on their susceptibility, with black icons indicating species that have been 

shown not to be susceptible, or for which not enough information is known.  

 

The list of species in Table 1 is not exhaustive. Other species, such as domestic pigs34,37,62–64, cattle28,65,66, and 

multiple avian species (ducks, geese, quail, chickens, turkeys)28,34,37,67–69 have also been tested experimentally, 

but have been shown not to be susceptible to SARS-CoV-2. Multiple primate species have been shown to be 

susceptible5,28,70–79, however they were not included in Table 1 given that there are no wild free-ranging 

primates in Canada. For updated information on species susceptibility, please visit Animals and COVID-19 - 

Canada.ca / Les animaux et la COVID-19 - Canada.ca80. 

https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/prevention-risks/animals-covid-19.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/prevention-risks/animals-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/prevention-risques/animaux-covid-19.html
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4.4. Trapping Methods 

4.4.1. Lethal vs. live capture and release 

Local or regional authorities should determine what trapping approach will be most 

appropriate for surveillance of target species in their jurisdiction. For target species that are 

abundant (e.g., not threatened or endangered), whole carcasses can be collected, either 

through live trapping and subsequent euthanasia, or through kill trapping. Lethal collection 

will prevent potentially positive animals from being released back into the wild, and allow 

for further confirmation of any positive detections via additional samples from the same 

specimen (e.g., complete necropsy, see Section 6.4.2  below). Dependent on resources 

available, live capturing and subsequent euthanasia following CCAC or American 

Veterinary Medical Association (AVMA) guidelines is the preferred option over kill trapping 

to limit specimen degradation prior to sampling81,82. Considerations for live sampling and 

subsequent release should be evaluated on a regional basis, particularly for species of 

concern, non-target species, and in consideration of public sentiment. Furthermore, live 

sampling and release may be preferred during critical time periods. For instance, euthanasia 

of lactating females may cause inadvertent orphaning of juvenile offspring, which should be 

avoided. All animals released after sampling should be marked (e.g., with an ear tag or 

tracking device) prior to release, and appropriate guidelines must be followed to prevent 

transmission of SARS-CoV-2 into wild animals being handled and released25. All escaped 

farmed mink should be euthanized due to their increased potential for transmitting SARS-

CoV-2 or other infectious diseases from farmed mink to surrounding wildlife. Farmed mink 

can generally be distinguished in the field from wild mink through pelt colour and 

characteristics, or morphological measurements (e.g., skull size)83. 

A combination of trapping methods can be used. Choice of traps/methods will be dependent 

on the targeted species, consideration for avoiding non-target species, and preferred 

approaches, expertise, and resources available within each jurisdiction. Chosen anesthesia or 

euthanasia protocols must follow accepted standards (follow guidelines from provincial / 

territorial animal care committee, CCAC or AVMA), and be conducted by qualified 

personnel only. Please note that there is a shortage of ethanol that is expected to extend into 

2022, which may affect which methods are used. Trappers/field personnel need to adhere to 

jurisdictional regulations. Lethal trapping should be performed by licensed trappers using 

best practices as recommended by the Fur Institute of Canada84.  All trapping must be 

conducted using traps that meet Canadian trapping standards and certification (by the 

Agreement on International Humane Trapping Standards (AIHTS)) for animal welfare 

and/or CCAC guidelines (for non-furbearers like small mammals)85,86. 

 

4.4.2. Level of effort 

Regional knowledge of the target species and their home range is important for deciding 

level of effort and trap placement. If sufficient population and demographic data are 

available for the target species, epidemiological consultation is recommended to estimate 

sample size and distribution needed to obtain samples from a representative number of 

individuals in the population. Given that this knowledge will not be available for most target 

https://fur.ca/fur-trapping/humane-trapping-standards-and-animal-welfare/
https://ccac.ca/Documents/Standards/Guidelines/Wildlife.pdf
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species, it is recommended to sample animals from all targeted species within a 1-3 km 

radius of the affected farm, and trap for 7-10 nights (see below), during which a decline in 

trapping success usually occurs. In particular, recently escaped and trap-naïve mink could be 

captured around their farms of origin through effective trapping.   

If trapping is permitted on the affected premises, traps should be placed around barns or 

outdoor barrier fences, and near carcass piles, debris piles, and areas with spilled feed or 

other attractants.  

Traps need to be checked frequently, as outlined in approved animal care plans, or as 

recommended by CCAC guidelines87, and at least one individual needs to be on call to 

respond to any reported trap issues and captures immediately. 

 

4.4.3. General guidelines for fur-bearing mammals to maximize capture success 

relative to trapping effort 

 Determine or estimate the home range size, available habitat, or attractants for target species 

within a 1-3 km radius area from the infected farm. 

 

 Where possible, base home range size on the females of the target species, which tend to 

have smaller home ranges. This will ensure sufficiently high trap density to target both males 

and females. 

 

 Limit the capture of non-target species through appropriate trap selection and placement, 

which will also leave more traps open for the capture of target species. 

 

 The use of species specific baits, lures and visual attractants, as appropriate, can also aid in 

the capture of target species. 

 

 Deploy 2-4 traps within the home range of each target species’ in the surveillance area88,89.  

o Be cautious about placing different traps for multiple species at the same trap site, 

which could dissuade wary animals from entering a trapping area.  

o Focal points for the placement, distribution and number of traps should be based on 

the location of suitable habitat and other attractants. Place traps in areas most likely 

to successfully capture the target species, e.g., in the case of mink: water/riparian 

areas, sewage ponds, domestic waterfowl/chicken farms.   

 

 Run traps for 7-10 nights. 

o Number of days of trap deployment should ultimately be dependent on the level of 

capture success or continued risk presented by the affected farm. 

 

 Trail cameras, placed in areas likely to be frequented by target animals, and in high risk areas 

(see Section 4.2), can help verify the effectiveness of trapping efforts and inform 

modifications needed to trapping strategies. 

 

 

https://ccac.ca/Documents/Standards/Guidelines/Wildlife.pdf
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 Trap deployment example:  

o Target species: mink (escaped and wild) 

o Female mink density averages 1.4 animals/km2 in the target region. Therefore, a 3 

km radius from the infected farm (28 km2 area) can support 20 home ranges.   

o 40-80 traps (20 home ranges X 2 to 4 traps) should be deployed across the target area 

for 7-10 days, or until trap success subsides.   

 

4.4.4. Animals found dead 

Wild animals found dead at any point during the field operations, regardless of the species or 

cause of death, should be prioritized for testing. In addition, animals found dead with no 

apparent cause, such as roadkill mink and other species, can offer quality samples when 

found in good condition and near a mink farm. Ideally, carcasses should be collected and 

brought to the designated diagnostic lab, or stored cold or frozen until shipped to the 

designated diagnostic lab (e.g., provincial diagnostic lab, CWHC for SARS-CoV-2 testing 

along with complete necropsy evaluation, if possible. Prior communication with the 

diagnostic lab is essential, to confirm whether swab testing may be required prior to carcass 

submission. Field personnel collecting wildlife carcasses should avoid direct contact by 

handling with a tool such as a shovel or tongs, and use caution to avoid skin puncture from 

claws or teeth. Appropriate personal protective equipment (PPE), including gloves and 

mask, should be worn (see Wildlife and COVID-19: General Handling Guidelines)25. Carcasses 

should be placed into leak-proof bags that are thick enough to minimize risk of puncture, and 

the bags sealed securely. The bag should be wrapped in absorbent material such as paper 

towels, and placed into a second bag similarly sealed, to prevent leakage and cross-

contamination. Please refer to the Canadian Wildlife Health Cooperative guidelines90 for 

detailed instructions on safely collecting and submitting carcasses of wild animals found 

dead to the appropriate lab90. 

 

4.4.5. Risk Mitigation Measures 

Please refer to Wildlife and COVID-19: General Handling Guidelines25 for guidance on protecting 

field personnel and minimizing the risk of transmission of SARS-CoV-2 to wildlife, between 

animals or sites, and preventing viral contamination of samples. Note that any animals 

sampled for SARS-CoV-2 should be released where they were trapped. Furthermore, all field 

personnel must comply with local/provincial public health restrictions, and adhere to 

quarantine protocols implemented by public and animal health officials when working on 

quarantined premises. 

 

5. Logistics of sample collection and processing 

Carcasses of trapped/euthanized animals in the field must be placed individually in sealed 

plastic bags labeled with their unique identification number, kept cold (preferably in 

refrigerator or frozen if there is no access to a fridge), and brought directly to the 

participating diagnostic, provincial/territorial, or partner lab within 24 hours of collection for 

http://www.cwhc-rcsf.ca/covid-19.php
http://www.cwhc-rcsf.ca/docs/CWHC%20Shipping%20and%20Handling%20Instructions.pdf
http://www.cwhc-rcsf.ca/covid-19.php
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sampling and processing. For some provinces, carcasses will be pre-processed at the local 

provincial wildlife or partner lab, who can collect the required samples, following the 

protocols below (Section 6), and submit/ship the samples to the participating lab(s) for PCR 

and serological testing (Section 8; Annex IV). Ideally, if space and resources allow, once 

carcasses have been sampled, carcasses should be stored frozen until initial test results are 

obtained. If swabs are suspect positive (or “non-negative”) for SARS-CoV-2 by PCR, then 

duplicate swabs or tissues must be shipped to the National Centre for Foreign Animal 

Disease (NCFAD) for confirmatory testing (Section 8.3; Annex IV). Carcasses of non-

negative or positive animals should then be submitted to the designated pathology diagnostic 

lab/CWHC for full necropsy, in order to determine the extent of lesions, clinical significance 

of infection, and to acquire additional samples if needed. However, if resources or storage 

space are limited and carcasses cannot be stored until test results arrive, additional tissue 

samples of lung, nasal turbinates, small intestine, and large intestine should be collected and 

stored frozen for subsequent analysis in the event of a suspect positive or non-negative result. 

Appropriate biosafety protocols, including PPE, should be adhered to when handling and 

storing carcasses and samples (Section 8.1). Carcasses should subsequently be disposed of 

according to provincial guidelines and approved biosafety/biosecurity protocols. 

Similarly, samples collected from live animals in the field must also be labeled with their 

unique identification numbers, kept cold (on ice and then transferred to refrigerator), and 

brought to the participating diagnostic, provincial/territorial, or partner lab within 24 hours 

of collection. Blood samples should be spun down within 24 hours at a maximum, with 

serum harvested and placed in labelled cryovials (and frozen until tested). Swabs and sera 

should be submitted or shipped to the designated lab(s) for PCR and serological testing. If 

swabs are suspect positive (non-negative) for SARS-CoV-2 PCR, then duplicate swabs must 

be shipped to the NCFAD for confirmatory testing (Section 8.3).   

In some situations (e.g., remote field locations), batch shipments of carcasses and/or samples 

will be required. In this scenario, carcasses and/or samples should be frozen as soon as 

possible, and remain frozen until processed by the designated diagnostic lab(s).  

 

6. Sampling protocols 

6.1. Overview of sampling approach 

Samples will be collected to test for evidence for the presence of, and previous exposure to, 

SARS-CoV-2. A summary of the sampling procedures is available in Annex I. It is 

imperative that the diagnostic laboratory(ies) (Annex IV) be consulted prior to initiating 

sampling, to ensure methods for sample collection, storage, and shipment are appropriate.  

Similar approaches to sample collections from live and dead animals will be used, with a few 

differences (Table 2). The presence of SARS-CoV-2 will be evaluated using molecular 

screening methods (RT-PCR). Recommended samples for PCR testing include nasal 

(carcasses only), oropharyngeal, and rectal swabs, collected in duplicate, and placed in 

individual cryovials containing appropriate viral transport media (Section 6.3). Nasal swabs 
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have been shown to have higher viral loads compared to oral or rectal swabs in clinically 

infected mink (Himsworth personal communication).  

There is a short period in which viral shedding occurs, limiting the efficacy of PCR to detect 

infection. Therefore, previous exposure to SARS-CoV-2 will be tested using serological 

assays measuring antibodies to the virus. The most ideal sample for serology is serum 

whenever possible, however in dead animals, other samples that can be submitted include 

filter paper strips soaked in heart blood, or heart blood collected in a red top tube (Section 

6.4).   

For some species, sampling will require chemical immobilization. Appropriate methods and 

chemicals for such immobilization will depend on the species, and will require trained 

personnel. Please adhere to any biosafety considerations by institutions and 

provinces/territories. For more information on required training, and on safe chemical 

immobilization methods, refer to the Canadian Association of Zoo and Wildlife 

Veterinarians91. 

 

Table 2. Overview of samples to collect from carcasses or live animals. Diagnostic labs 

should always be consulted prior to sampling to ensure that preferred practises are followed.  

Tissue/Sample Type 
Sampled from 

carcasses 

Sampled from 

live animals 

Nasal swab* (or nasal wash in small 

mammals) 
Yes - duplicate No 

Oropharyngeal swab* Yes - duplicate Yes - duplicate 

Rectal Swab Yes - duplicate Yes - duplicate 

Sample for serology: 
(e.g., serum, blood-soaked filter paper strip, 

or heart blood in red top tube) 

Yes  

(serum or filter 

paper preferred) 

Yes  

(serum preferred) 

DNA sample (mink only - see text for 

options) 
Yes Yes 

Freeze remainder of carcass until PCR 

results are received (for full necropsy if 

PCR-positive for SARS-CoV-2)** 

Yes Not applicable 

 

 

*If preferred, the nasal sinus and oropharyngeal cavity can be swabbed with the same swab. If 

this is done, please indicate this on the sample vials and datasheets 

** In cases where carcasses cannot be stored frozen until PCR test results are obtained, samples 

of lung, nasal turbinates, small intestine, and large intestine should also be collected and frozen. 

https://cazwv.org/wp/
https://cazwv.org/wp/
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6.2. Record 

 Use data sheet in Annex VI and enter the requested information (e.g., animal identification 

number, species, age, sex, body condition, mass, location (e.g., geographic 

coordinates/landmark/city), name(s) of individual(s) doing sampling, sampling date, 

observations (e.g., signs of nasal discharge, respiratory or other illness). Ideally, location data 

will be sufficiently detailed to determine proximity to farm or other significant sites in the 

sampling zone.  

 

 Transfer data into excel spreadsheets and send electronically to diagnostic lab. Alternatively, 

scan and submit datasheets electronically. Data sheets may also be submitted along with 

sample shipment, but it is recommended that copies (or scans) be made as back-up.  

 

6.3.  Nasal, oropharyngeal and rectal swabs 

 General notes on swabbing: Remember to change gloves, and disinfect the work area in 

between animals. In addition to ensuring the handler's safety, it is also important to avoid 

cross-contamination when collecting samples to make sure they are suitable for subsequent 

analysis. Open the plastic applicator swab envelope on the 'stick' end (i.e., do not touch the 

sterile polyester-end), and remove the swab. If the applicator end of the swab touches 

anything other than the intended sample, discard and use a new swab.  After the sample is 

collected (see below), insert the swab into the vial containing viral transport medium (VTM) 

or other appropriate medium (e.g., lysis buffer for diagnostic labs that do not accept samples 

in VTM).  Break the swab tip off into the tube, by prying it against the lip of the tube (being 

careful not to generate aerosols). Do not use scissors to cut the swabs off, to avoid spillage 

and contaminating vials with the content of other vials or swabs (cross-contamination). 

Close vial tightly, immediately after putting the swab in it, and consider wrapping with 

parafilm to secure lid 

  

 Nasal swabs: Insert swab into one nostril, deep into the nasal turbinates (at the very back of 

the nasal passage), and rotate swab against the mucosal surface to obtain sample. Then break 

swab into cryovial containing media. For small mammals (e.g., rodents), a nasal wash can 

be collected in lieu of a nasal swab (pipet ~100 ul of media into nostril, suck up and dispense 

back into nostril several times and then place in cryovial containing media). Collect 

duplicate swabs in separate vials to allow for confirmatory testing of non-negative samples. 

(Note: nasal swabs or washes might not be feasible or possible to conduct safely in live 

animals unless the animal is anesthetized, hence these can be excluded when sampling live 

animals.) 

 

 Oropharyngeal swabs: Open the mouth with gloved hands and swab the applicator along 

the mucosa at the back of the throat/pharyngeal area, behind the base of tongue. Place swab 

into cryovial containing media. *PLEASE note that many wild carnivores can also be rabies 

reservoirs, and use caution to avoid puncturing gloves. Collect duplicate swabs in separate 

vials to allow for confirmatory testing of non-negative samples. 
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 Rectal swabs: Insert the swab into the rectum with gloved hands and rotate/swab along the 

mucosal wall. Place swab into cryovial containing media. *PLEASE note that wild 

carnivores can carry zoonotic parasites, and change gloves and wash hands, if possible, or 

use hand sanitizer after handling fecal matter. Collect duplicate swabs in separate vials to 

allow for confirmatory testing of non-negative samples. 

 

 NOTE: To help reduce cost of materials and lab testing, a single swab can be used to swab 

the nasal sinuses and oropharyngeal cavity (Himsworth, personal communication). If this is 

done, please indicate this on the sample vials and datasheets. A single swab is not 

appropriate for oral and rectal samples. 

 

 Ensure all cryovials are clearly labelled with the animal ID and swab type, place the vials in 

a plastic re-sealable bag, and immediately place on ice or coolers with ice packs until samples 

can be transferred to proper cold storage (see below).  

 

6.4. Samples for serology 

6.4.1. From live animals:   

 After collecting blood through appropriate venipuncture techniques for the species being 

sampled, blood should be placed in a red top tube and held on ice packs in a cooler until 

transported to the lab. Blood samples should be spun down as soon as possible, with serum 

harvested and placed in labelled cryovials, and frozen at -20oC until tested.  

 

 Alternatively, filter paper strips can be submitted for serology. Whole blood collected by 

syringe can be dripped onto the long skinny end of 2 filter paper strips.   

 

 Label the large end of the strip with the animal ID. Allow filter paper strips to dry on a 

sterile towel or on a portable drying rack with appropriate containment (for 24 hours). Do 

not place the strip in direct sunlight to dry. Then place in labeled whirl pack bags, and store 

frozen at -20oC.    

 

6.4.2. From carcasses:   

 All partial or full necropsies should occur at a CL2 facility. 

 

 Label the vials (animal ID and “heart blood”) in preparation for sampling to help minimize 

handling and contamination of the outside of the sampling containments or other tools. 

 

 Use a fresh set of gloves, a new scalpel blade, clean forceps, and a cleaned/disinfected 

workspace and equipment between each animal to avoid cross-contamination.  

 

 After cutting open the rib cage (using scissors or bone cutters), use a needle and syringe, or 

carefully cut open the heart, and collect heart blood into a red top tube, without 
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contaminating the heart blood with tissues or other fluids. Place sample in vial and then in 

the larger plastic re-sealable bag with other samples.  

 

 If collecting heart blood using filter paper strips, excess blood can be dripped onto 2 filter 

paper strips, or the long skinny end of each strip can be dipped directly into the blood until 

the entire length is filled. Alternatively, uncontaminated chest cavity fluid can also be used.  

 

 Label the large end of the strip with the animal ID. Allow filter paper strips to dry on a 

sterile towel or on a portable drying rack with appropriate containment (for 24 hours). Do 

not place the strip in direct sunlight to dry. Then place in labeled whirl pack bags, and store 

at -20oC and, if not available, any freezer.   

 

 Complete necropsies are recommended on carcasses that are suspect or confirmed positive 

for SARS-CoV-2. All suspect positive carcasses should be submitted immediately for full 

necropsy, while other carcasses should be retained frozen until test results are obtained. 

Necropsies must be performed in a facility that meets the requirements for Containment 

Level 2 (CL2) as specified by the Canadian Biosafety Standard should include gross 

examination and sampling of a complete set of tissues for formalin fixation and subsequent 

histopathologic examination, as well as collection of select tissues to freeze at -80 C for 

possible further testing. A complete necropsy protocol and tissue checklist for suspect 

positive animals is provided in Annex VI.  

 

 If carcasses cannot be retained frozen until PCR test results are obtained, additional tissue 

samples should be collected. Use forceps and scissors to excise an approximately 0.5 cm 

diameter x 1 cm long section from a lung lobe, and place it into a cryovial or whirlpak bag. 

Use a similar technique to retrieve sections of small and large intestine, and place in separate 

vials or whirlpak bags. To collect nasal turbinates in larger animals, reach deep into a nostril 

with a pair of small forceps and grab a piece of the bony tissue. Alternatively, and especially 

in smaller animals, the nasal cavity can be entered with a pair of rongeurs or a small saw, 

and use forceps with scissors or a scalpel to retrieve a piece of the scrolled turbinates. All 

samples should be frozen as soon as possible.  

 

6.5. Genetics sample (MINK ONLY) 

 For all live or dead mink, also collect a DNA sample, to enable analysis of degree of 

hybridization between wild and captive mink.  

 

 From carcasses, sections of skin, liver, or muscle tissue (the size of a pencil eraser) can be 

placed in cryovials or whirlpaks and held on ice until stored in a freezer prior to shipping. 

Alternatively, samples can be placed in a cryovial of lysis buffer.  

 

 Samples from live mink should also include a DNA sample. Appropriate tissue from live 

mink for DNA sampling includes > 30 hairs with roots stored dry at room temperature in a 

coin envelope, a blood sample stored frozen or in lysis buffer, or a cheek swab stored in lysis 
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buffer. Hair samples in coin envelopes should be placed in a re-sealable bag or sealed plastic 

containers with silica desiccant.  

 

 See Annex IV for primary contact for submission of genetic samples from mink. 

 
 

6.6. Carcass disposal 

Ideally, carcasses should be retained frozen, until PCR results are available. It is 

recommended that any animals that are confirmed positive for SARS-CoV-2 undergo a 

necropsy to assess for possible lesions and to provide insight on the possible pathogenesis of 

viral infection in the species. Carcasses should be clearly identified as SARS-Co-V-2 positive, 

and necropsies should be performed under appropriate biosecurity conditions. Whether or 

not necropsies are performed, carcasses should be disposed of following institutional, 

provincial or territorial regulations for biohazardous waste.

 

7. Sample handling and transport 

7.1. Sample preservation 

 It is imperative that the participating diagnostic lab(s) be consulted about their preferred 

practices for appropriate sampling handling, storage, and shipping, prior to the 

commencement of sampling. See list of diagnostic labs for PCR testing and for serological 

testing in Annex IV.  

 

 All blood, tissue, and swab samples should be kept cold (e.g., on ice, or ice packs in coolers) 

as soon as they are collected, and transferred to a refrigerator (2-4°C) if they can be shipped 

on ice packs within 24 hours.  

 

 If samples are being batch-shipped, then freeze samples as soon as possible. Once frozen, the 

samples must remain frozen until analyzed, as coronaviruses are susceptible to freeze/thaw 

cycles.  

o Hence, these samples must be delivered frozen, at minimum on solid ice packs (not 

loose ice cubes), or on dry ice (if shipper has appropriate TDG training), and shipped 

to the designated diagnostic lab(s) for next day delivery.  

 

 Note: If more convenient, samples that are in lysis buffer vials can be stored and shipped 

separately at room temperature, however they can also be combined with the frozen sample 

shipment.  

7.2. Shipping instructions 

 Prior to shipping samples, always consult with the receiving diagnostic lab regarding 

appropriate shipping protocols, and notify them whenever samples will be shipped.
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 Register online to use CANUTEC's free, 24-hour emergency telephone number on your 

dangerous goods shipping documents. 

 Samples are to be shipped according to packaging Type P650 requirements. A Type P650 

packaging shall consist of inner packaging comprising of a leak-proof primary receptacle 

inside a rigid secondary leak-proof packaging. An outer packaging must have at least one 

surface with a minimum dimension of 100 mm x 100 mm. 

 When transporting liquid substances, absorbent material must be placed between the 

primary receptacle and the secondary packaging in sufficient quantity to absorb the entire 

contents of the primary receptacle so that any release of the liquid substance will not 

compromise the integrity of the cushioning material or of the outer packaging. When 

transporting solid substances, if there is any doubt as to whether or not residual liquid may 

be present in the primary receptacle during transport then a packaging suitable for liquids, 

including absorbent materials, shall be used.

 As per current recommendations by Transport Canada 92, the Minister of Transport has 
issued Temporary Certificate TU-0764.1 that authorizes the handling, offering for transport, 
or transporting of dangerous goods that are COVID-19 test samples under subsection 31(2.1) 
of the Transportation of Dangerous Goods (TDG) Act. This certificate takes into account 
existing safety and TDG requirements and the fact that some health care professionals may 
not be trained in accordance with the TDG Regulations.  
 

 In the absence of appropriate TDG training, the following procedure under the guidance of 

Temporary Certificate TU-0764.1 is to be used: 
 

o When samples must be shipped frozen, solid ice packs are to be used as a refrigerant. 

 Samples can be shipped in a styrofoam cooler (primary packaging) inside a rigid 

cardboard box (secondary packaging), on solid ice packs. Sufficient absorbent 

material must be placed between the Styrofoam cooler and cardboard box. 

 Sample tubes and whirlpack bags should be placed within re-sealable bag(s), and 

placed inside the styrofoam cooler and surrounded with ice packs.

 

 Tape the styrofoam cooler closed in 2-3 spots.  

o On the outside of the box, label with UN3373 for Biological Substance Category B 

(see label template in Annex VII). Include the shipping label “Biological Substance 

Category B”, the words “Test Samples - COVID-19”, the expression “TU 0764” or 

“Temporary Certificate - TU 0764”, to/from labels, the words: “In Case Of Damage 

Or Leakage Immediately Notify Local Authorities and” followed by the 24-hour 

contact telephone number. 

 

https://tc.canada.ca/en/dangerous-goods/canutec
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 Note: If deemed more convenient, samples that are in lysis buffer can be shipped 

separately at room temperature, also using a styrofoam cooler within a cardboard 

box. 

 Place samples in re-sealable plastic bags, and place bags into the cooler. 

Surround the cooler with adequate absorbent material. Label the outer 

cardboard box with UN3373. Include the shipping label “Biological 

Substance Category B”, the words “Test Samples - COVID-19”, the 

expression “TU 0764” or “Temporary Certificate - TU 0764”, to/from labels, 

the words: “In Case Of Damage Or Leakage Immediately Notify Local 

Authorities and” followed by the 24-hour contact telephone number.

 When the shipper/consignor possesses appropriate TDG training, they may choose to use dry ice as 

a refrigerant for samples that must remain frozen. The following procedure for shipping 

samples on dry ice is to be used:

 Ensure all relevant TDG regulations and IATA/ICAO technical instructions are 

followed.

 Samples can be shipped in a styrofoam cooler (primary packaging) inside a rigid 

cardboard box (secondary packaging), on dry ice. Sufficient absorbent material must 

be placed between the Styrofoam cooler and cardboard box. 

 Sample tubes and whirlpack bags should be placed within sealed plastic bag(s), and 

placed inside the styrofoam cooler and surrounded with dry ice.

 Do not seal the lid completely with tape to allow the dry ice to evaporate through the 

cracks. The packaging must permit the release of carbon dioxide gas and prevent a 

build-up of pressure that could rupture the packaging.

 On the outside of the box, label with UN3373 for Biological Substance Category B 

and UN1845 for dry ice. Include the shipping label “Biological Substance Category 

B”, the words “Test Samples - COVID-19”, to/from labels, the words: “In Case Of 

Damage Or Leakage Immediately Notify Local Authorities and” followed by the 24-

hour contact telephone number.
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8. Diagnostic Testing 

8.1. Biosafety advisory for diagnostic laboratories  

Lab biosafety guidelines for labs conducting non-propagative diagnostic or research on 

SARS-CoV-2 follow the Biosafety Advisory: SARS-CoV-2 (Severe acute respiratory 

syndrome-related coronavirus 2 published by the Public Health Agency of Canada 93. 

Non-propagative laboratory diagnostic activities performed on primary specimens (e.g., 

tissue, serum, blood, swabs, carcasses), must be carried out in a facility that meets the 

requirements specified in the Canadian Biosafety Standard (CBS) for a CL2. Personnel 

carrying out diagnostic and laboratory activities must follow, at minimum, good 

microbiological laboratory practices in work areas where primary specimens are handled. 

Relevant diagnostic activities for which routine practices and universal precautions are 

recommended include: sample preparation for nucleic acid extraction; receiving and storage 

of samples from collaborating partners; preparation of specimens for packaging and 

distribution to diagnostic laboratories for additional testing.  

 Where aerosols may be produced during diagnostic activities with primary specimens under 

investigation for COVID-19, it is recommended that laboratories also implement additional 

biosafety recommendations. These include the use of a biosafety cabinet (BSC). When a 

BSC is available, the following biosafety recommendations are recommended:  

 

 A lab coat, gloves, goggles / face shield and a respirator with proper fit testing should be 

worn when handling primary specimens. 

 

 Certified BSCs are used for procedures that may produce infectious aerosols or droplets and 

activities involving open vessels of infectious material (i.e., not yet inactivated). 

 

 Centrifugation of primary specimens is carried out in sealed safety cups, or rotors, that are 

loaded/unloaded in a BSC. 

 

 All laboratory workspaces, surfaces, and materials must be wiped down with 70% ethanol to 

chemically disinfect and ensure sufficient inactivation of any SARS-CoV-2 containing 

material following any relevant laboratory work. 

 

https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/biosafety-directives-advisories-notifications/novel-coronavirus-january-27.html#a1
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/biosafety-directives-advisories-notifications/novel-coronavirus-january-27.html#a1
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Please note that for any propagative in vitro or in vivo activities (e.g., virus isolation, 

experimental inoculations of animals, sample collections from experimentally infected 

animals), a minimum containment level 3 (CL3) is required. 

Please refer to Biosafety Advisory: SARS-CoV-2 (Severe acute respiratory syndrome-related 

coronavirus 293 for further guidance on protecting personnel and minimizing risk of viral 

contamination or transmission. 

    

8.2.  Diagnostic laboratories 

A list of diagnostic labs in Canada with capacity to conduct RT-PCR and/or serological 

testing for SARS-CoV-2 in wildlife samples is presented in Annex IV, respectively. It is likely 

that samples for RT-PCR and serology will be conducted in separate labs, depending on the 

province.    

Diagnostic labs conducting RT-PCR for SARS-CoV-2 should be using validated protocols 

consistent with international standards. Several protocols using different primers or 

combinations of primers exist (e.g., primers targeting RdRp and E genes94, or primers 

targeting nucleoprotein genes95. Labs across Canada may vary in their selection of primers 

for PCR testing. Definitions for non-negative and confirmed positive cases in wildlife are as 

described by Canadian Food Inspection Agency (CFIA, Interim Guidance for laboratories 

testing animals for SARS CoV-2)96.   

For serologic assays, which detect antibodies to SARS-CoV-2, commercial assays exist, and 

have been validated for use in human sera. These assays, as well as novel in-house assays 

being developed by various labs in Canada, are currently being validated for use in domestic 

and wild animals. Thus, determination of possible exposure to SARS-CoV-2 in wildlife 

species may require further assay validation for each species, and this is a subject of active 

research in Canada. 

To increase the amount of information obtained as part of targeted surveillance for SARS-

CoV-2, duplicate samples can also be used for testing for other coronaviruses, using a pan-

coronavirus PCR assay97. A list of labs in Canada with the capacity to analyze samples for 

other coronaviruses can be found in Annex IV. 

 

8.3. Confirmation and reporting of results 

As per the CFIA’s Interim Guidance for Laboratories Testing Animals for SARS-CoV-296, a 

non-negative PCR result from the diagnostic laboratory must be confirmed by the National 

Centre for Foreign Animal Diseases (NCFAD), CFIA, in Winnipeg. Duplicate samples and 

complementary DNA (cDNA) from the original sample should be provided. The address for 

shipping is 1015 Arlington St., Winnipeg, MB, Canada. R3E 3M4, made attention to Dr. 

Kathleen Hooper-McGrevy, Diagnostic Coordinator. Please include a shipper’s declaration 

in box with itemized list of contents, shippers name and contact info. Once prepared to ship, 

please email the waybill number of the parcel to Dr. Kathleen Hooper-McGrevy at 

https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/biosafety-directives-advisories-notifications/novel-coronavirus-january-27.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/biosafety-directives-advisories-notifications/novel-coronavirus-january-27.html
https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
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kathleen.hoopermcgrevy@canada.ca  and call ahead to the following number: 204-789-5048. 

Alternate contact: Dr. Carissa Embury-Hyatt carrisa.emburyhyatt@canada.ca.   

A confirmed positive finding of SARS-CoV-2 in a wild animal meets the criteria for 

reporting to the OIE in accordance with the OIE Terrestrial Animal Health Code (Interim 

Guidance for Laboratories Testing Animals for SARS-CoV-296). See Annex V for details on 

reporting a positive SARS-CoV-2 detection. Results should not be reported publicly until 

confirmation by the NCFAD and notification of the OIE have been completed.  

A positive serological test provides evidence that the animal was previously exposed to 

SARS-CoV-2, and provides no information on current infection status. Hence, tests that are 

positive on serology in the absence of confirmed positive PCR tests do not require immediate 

notification to the OIE, but rather a letter or report indicating findings of interest.   

 

8.4. Data sharing and dissemination of results 

For wildlife, which do not typically fall under the jurisdiction of the provincial or territorial 

Chief Veterinary Officer (CVO) or public health department, it is strongly recommended that 

each province/territory establish open lines of communication to ensure results of wildlife 

testing at diagnostic labs, and wildlife confirmatory testing at NCFAD, are disseminated to 

the appropriate federal, provincial, and territorial agencies responsible for wildlife, domestic 

animal, and public health, as well as other key stakeholders. For more information on 

reporting see Annex V. 

For any wildlife sampled in association with Indigenous communities, it is particularly 

important to share and communicate results in a culturally-appropriate manner, preferably 

using cross-cultural and collaborative approaches to generate information specific to the 

communities involved. In these cases, sample collection, data sharing, and communication 

should be discussed openly with Indigenous communities early, during the planning for 

targeted sampling. 

8.5. Follow-up actions after confirmed SARS-CoV-2 detection in wild animals 

It is recommended that a plan for responding to a confirmed positive case in a wild animal is 

developed by the province/territory prior to embarking on a targeted surveillance program 

for SARS-CoV-2 in wildlife. It is beyond the scope of this document to provide specific 

response guidelines, however, at minimum, immediate expanded wildlife surveillance 

around the point of detection is recommended.  

  

mailto:kathleen.hoopermcgrevy@canada.ca
mailto:carrisa.emburyhyatt@canada.ca
https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
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9. Guidelines for Other Scenarios for Wildlife  

Surveillance for SARS-CoV-2 

 

9.1. Other point-source outbreaks 

Outbreaks of SARS-CoV-2 infection in other scenarios may also trigger a targeted wildlife 

surveillance program. These other scenarios could include wildlife rehabilitation centres; 

zoos, wildlife parks, or aquaria; non-mink fur farms; or other farms (e.g., cervid farms). In 

general, these guidelines for mink farms may also be applicable to other scenarios, with the 

added recommendation that surveillance for wildlife within facility premises be included. 

  

9.2. Scanning/opportunistic wildlife surveillance  

Opportunistic surveillance for SARS-CoV-2 in wildlife could be undertaken in collaboration 

with wildlife researchers, hunters/trappers, wildlife rehabilitation centres, and wildlife 

diagnostic laboratories. One scenario for consideration would be surveillance of peri-

domestic and urban wildlife within areas of high prevalence of SARS-CoV-2 infection.  It 

should be noted that any non-negative tests obtained by researchers must also be confirmed 

at the NCFAD, and confirmed positive results must be reported to the OIE, as described 

above (Interim Guidance for Laboratories Testing Animals for SARS-CoV-2)96. As an 

alternative or complementary approach to animal surveillance, environmental sampling 

(e.g., water samples in proximity to point source outbreaks) could be used to identify 

possible viral contamination from a specific site. A list of researchers currently conducting 

opportunistic surveillance or research related to SARS-CoV-2 in wildlife in Canada is 

provided in Annex IV.  

 

  

https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
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Annex I. Flow chart for SARS-CoV-2 surveillance of 

wildlife in Canada 
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Annex II. Contacts for the Chief Veterinary Officer  in 

each province/territory 
 

Province Name  Email Phone number 

British 

Columbia 

Dr. Brian Radke 

Public Health 

Veterinarian, 

Livestock Health 

Management 

and Regulatory 

Unit, 

Government of 

British Columbia 

 brian.radke@gov.bc.ca 778-666-0544 

Alberta Dr. Keith 

Lehman 

Chief Provincial 

Veterinarian, 

Office of the 

Chief Provincial 

Veterinarian, 

Government of 

Alberta 

 keith.lehman@gov.ab.ca 708-427-6406 

Saskatchewan Dr. Stephanie 

Smith 

Chief Veterinary 

Officer, 

Veterinary Unit, 

Ministry of 

Agriculture, 

Government of 

Saskatchewan 

 stephanie.smith@gov.sk.ca 306-527-3350 
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Manitoba Dr. Dale Douma 

Public Health 

Epidemiologist, 

Animal Health and 

Welfare Branch, 

Manitoba 

Agriculture & 

Resource 

Development, 

Government of 

Manitoba 

dale.douma@gov.mb.ca 204-945-8011 

Ontario Dr. Cathy Furness 

Chief Veterinarian, 

Animal Health and 

Welfare Branch/ 

Office of the Chief 

Veterinarian for 

Ontario, 

Government of 

Ontario 

ag.info.omafra@ontario.ca 

cathy.furness@ontario.ca 

1-877-424-1300 

Quebec Dr. Hélène 

Trépanier 

Médecin vétérinaire 

en chef, 

Ministère de 

l'Agriculture, des 

Pêcheries et de 

l'Alimentation, 

Gouvernement du 

Québec 

Contact through link at the end 

of the annex* 

 

1-844-ANIMAUX 

1-844 264-6289 
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New Brunswick Dr. Nicole 

Wanamaker 

Department of 

Agriculture, 

Aquaculture and 

Fisheries,   

Government of New 

Brunswick 

nicole.wanamaker@gnb.ca 506-433-0493 

Nova Scotia Dr. Wilma 

Schenkels 

Department of 

Agriculture, 

Government of Nova 

Scotia 

dr.wilma.schenkels@novascotia.ca 902-890-2941 

Prince Edward 

Island 

Dr. Jill Wood 

Provincial 

Veterinarian, 

Department of 

Agriculture and 

Land, Government 

of Prince Edward 

Island 

jswood@gov.pe.ca 902-370-4923 

Newfoundland 

and Labrador 

Dr. Beverly Dawe 

Chief Veterinary, 

Officer and 

Divisional Director 

Animal Health 

Division, 

Government of 

Newfoundland and 

Labrador 

beverlydawe@gov.nl.ca 709-637-2042 or  

709-639-2121 
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Yukon Dr. Mary 

VanderKop 

Chief Veterinary 

Officer, 

Animal Health Unit 

Department of the 

Environment, 

Government of 

Yukon 

mary.vanderkop@yukon.ca 867-667-5600 

Northwest 

Territories 

Dr. Naima Jutha 

Wildlife 

Veterinarian, Chief 

Veterinary Officer 

Wildlife & Fish 

Division Department 

Environment & 

Natural Resources, 

Government of the 

Northwest Territories 

naima_jutha@gov.nt.ca 867-767-9237   

ext. 53232 

Nunavut Dr. Wanda Joy 

Environmental 

Health Consultant, 

Department of 

Health, 

Government of 

Nunavut 

wjoy@gov.nu.ca 867-222-2373 

 

*https://www.mapaq.gouv.qc.ca/fr/Productions/santeanimale/centrale/Pages/Fichedesignalemen

tsanteanimale.aspx  
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Annex III. Contacts leading targeted wildlife 

surveillance for SARS-CoV-2 in each province/territory  

 

Province Name Email Phone number 

British Columbia Dr. Caeley Thacker 

Wildlife Veterinarian, 

Wildlife and Habitat 

Branch, Wildlife 

Management, 

Government of 

British Columbia 

caeley.thacker@gov.bc.ca 250-751-3219 

Alberta Dr. Margo Pybus 

Provincial Wildlife 

Disease Specialist, 

Species at Risk and 

Stewardship, 

Environment and 

Parks, 

Government of 

Alberta 

margo.pybus@gov.ab.ca 780-427-3462 

Saskatchewan Dr. Iga Stasiak 

Provincial Wildlife, 

Health Specialist 

Strategic 

Conservation 

Ministry of 

Environment, 

Government of 

Saskatchewan 

iga.stasiak@gov.sk.ca 306-728-7713 
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Manitoba Dr. Richard Davis 

Wildlife Health 

Biologist, 

Manitoba Agriculture 

and Resource 

Development 

Ecosystem 

Management 

Division, 

Wildlife, Fisheries 

and Resource 

Enforcement Branch 

Game, Fur and 

Wildlife Science, 

Government of 

Manitoba 

richard.davis@gov.mb.ca 204-648-5320 

Ontario Dr. Jeff Bowman 

Research Scientist, 

Ministry of Northern 

Development, Mines, 

Natural Resources 

and Forestry, 

Government of 

Ontario 

jeff.bowman@ontario.ca 705-875-1748 

Quebec Dr. Ariane Massé 

Biologiste, 

Ministère des Forêts, 

de la Faune et des 

Parcs, 

Gouvernement du 

Québec 

santedelafaune@mffp.gouv.qc.ca 

ariane.masse@mffp.gouv.qc.ca 

1-877-346-6763 
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New Brunswick Dr. Kevin Case 

Acting Director, Fish 

and Wildlife, 

Department of 

Natural Resources 

and Energy 

Development, 

Government of New 

Brunswick 

kevin.case@gnb.ca 506-429-3021  

Nova Scotia Dr. Glen Parsons 

Manager, Sustainable 

Wildlife use, 

Department of Lands 

and Forestry, 

Government of Nova 

Scotia 

glen.parsons@novascotia.ca 902-679-6091 

Prince Edward 

Island 

Dr. Jill Wood 

Provincial 

Veterinarian, 

Department of 

Agriculture and 

Land, Government of 

Prince Edward Island 

jswood@gov.pe.ca 902-370-4923 

Newfoundland 

and Labrador 

Dr. Wayne Barney 

Senior Wildlife 

Biologist, 

Habitat, Game and 

Fur Program, 

Wildlife Division 

Department of 

Fisheries, Forestry 

and Agriculture, 

Government of 

Newfoundland and 

Labrador 

waynebarney@gov.nl.ca 709-637-2014 
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Yukon Dr. Kristenn 

Magnusson 

Program 

Veterinarian, 

Animal Health Unit, 

Department of the 

Environment, 

Government of 

Yukon 

kristenn.magnusson@yukon.ca 867-667-5600 or  

867-667-8663 

Northwest 

Territories 

Dr. Naima Jutha 

Wildlife Veterinarian, 

Chief Veterinary 

Officer, 

Wildlife & Fish 

Division Department 

Environment & 

Natural Resources, 

Government of the 

Northwest Territories 

naima_jutha@gov.nt.ca 867-767-9237   

ext. 53232 

Nunavut Dr. Wanda Joy 

Environmental 

Health Consultant, 

Department of 

Health, 

Government of 

Nunavut 

wjoy@gov.nu.ca 867-222-2373 
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Annex IV. Laboratory contact information for 

submission of wildlife samples for: 

 

SARS-CoV-2 RT-PCR testing of samples obtained through targeted surveillance 

Lab Address Email Phone number 

Animal 

Health 

Centre, BC 

Ministry of 

Agriculture 

 

 

1767 Angus Campbell 

Road 

Abbotsford, B.C. 

V3G 2M3 

PAHB@gov.bc.ca 

 

604-556-3003 

1-800-661-9903 

 

Prairie 

Diagnostic 

Services 

 

 

52 Campus Drive 

Saskatoon, SK 

S7N 5B4 

pds.info@usask.ca 306-966-7316 

 

Veterinary 

Diagnostic 

Services 

 

 

545 University 
Crescent 
Winnipeg, Manitoba 
R3T 5S6 

vetlab@gov.mb.ca 204-945-8220 

 

Animal 

Health Lab, 

University of 

Guelph 

 

 

Box 3612 
Guelph, Ontario 
N1H 6R8 

 

ahlinfo@uoguelph.ca 519-824-4120 ext. 
54530 
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Laboratoire 

des maladies 

infectieuses 

virales 

vétérinaires et 

Laboratoires 

de diagnostic 

virologique 

vétérinaire, de 

sérologie 

aviaire, de 

diagnostic 

moléculaire, 

de séquençage 

à haut débit et 

de 

microscopie 

électronique, 

Faculté de 

médecine 

vétérinaire, 

Université de 

Montréal 

 3200 Sicotte, Bureau 
3963 
Saint-Hyacinthe, QC 
J2S 2M2 
 
 

carl.a.gagnon@umontreal.ca 

 

 

450-773-8521 # 8681 

 

 

Serological testing of samples obtained through targeted or opportunistic surveillance  

Primary contact Email Phone number 

Dr. Robbin Lindsay 

Research Scientist, Zoonotic 
Diseases and Special Pathogens, 

National Microbiology 
Laboratory, Public Health 
Agency of Canada 

robbin.lindsay@canada.ca Office: 204-789-6060   
Cell: 204-228-1088 
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Dr. Brad Pickering 

Research Scientist, Special 
Pathogens Unit, Canadian Food 
Inspection Agency 

bradley.pickering@canada.ca 204-789-7620 

Dr. Scott Weese 

Professor, Ontario Veterinary 
College, University of Guelph 

jsweese@uoguelph.ca 519-824-4120 ext. 54064 

 

 

A serological test are also being developed at the University of Saskatchewan, Western College of Veterinary 

Medicine. Contact the following individuals for more information. 

Primary contact Email Phone number 

Dr. Vikram Misra 

Professor, Department of 
Veterinary Microbiology, 
Western College of Veterinary 
Medicine, University of 
Saskatchewan 

vikram.misra@ec.gc.ca 306-966-7218 

Dr. Catherine Soos 

Research Scientist, 
Ecotoxicology and Wildlife 
Health Division, Environment 
and Climate Change Canada, 
Saskatoon, SK 

Adjunct Professor, Department 
of Veterinary Pathology, 
Western College of Veterinary 
Medicine, University of 
Saskatchewan 

catherine.soos@ec.gc.ca 306-975-5357 

Dr. Emily Jenkins 

Professor and Department 
Head (Acting) Department of 
Veterinary Microbiology, 
Western College of Veterinary 
Medicine, University of 
Saskatchewan 

emily.jenkins@usask.ca 306-966-2569 
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Pan-coronavirus PCR-test samples for the presence of all coronaviruses, for samples 

collected through targeted or opportunistic surveillance 

Primary contact Email Phone number 

Dr. Catherine Soos 

Research Scientist, 
Ecotoxicology and Wildlife 
Health Division, Environment 
and Climate Change Canada, 

Saskatoon, SK 

catherine.soos@ec.gc.ca 306-975-5357 

Dr. Emily Jenkins 

Professor and Department 
Head (Acting) Department of 
Veterinary Microbiology, 
Western College of Veterinary 
Medicine, University of 
Saskatchewan 

emily.jenkins@usask.ca 306-966-2569 

Dr. Samira Mubareka 

Scientist 
Sunnybrook Health Sciences 
Centre 

samira.mubareka@sunnybrook.ca 416-480-4823 

 
Genetic sampling of mink samples 

Primary contact Email Phone number 

Dr. Jeff Bowman 

Research Scientist, 

Ministry of Northern 

Development, Mines, Natural 

Resources and Forestry, 

Government of Ontario 

jeff.bowman@ontario.ca 705-875-1748 
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Annex V. Flow chart for confirming and communicating 

a non-negative PCR test result for SARS CoV-2 in 

wildlife 

 

 

 

For contacts and more information on the confirmation of non-negative samples and the reporting 

process please refer to the CFIA Interim Guidance for Laboratories Testing Animals for SARS-CoV-2  

https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
https://www.canadianveterinarians.net/documents/update-interim-guidance-laboratories-testing-animals-sars-cov-2
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Annex VI. Sample collection data sheets 

 

The following sample collection data sheets are available on the following pages: 

 

For apparently healthy wildlife animals not suspected to have SARS-CoV-2 

(live/dead): 

Sample collection data sheet for targeted SARS-CoV-2 surveillance in wildlife targeted SARS-

CoV-2 surveillance in wildlife 

For wildlife suspected to have SARS-CoV-2: 
Full necropsy procedure and sample inventory check list for SARS-CoV-2 surveillance 
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Sample Collection Datasheet for Coronavirus Surveillance in Wild Mammals 

 

Date of collection:________________  Date of necropsy:____________________________________ 

Province:_______________________   Location (City/Town/Latitude/Longitude):________________ 

Collected by: ____________________ Sampled by:_________________________________________ 

Specimen ID: _________________       Species:____________________  Sex: M  F  Age:_______  

 

Samples collected. Please indicate what has been collected, and ensure all samples are labelled 

with the Specimen ID and sample type. 

 

Swab checklist (for PCR) Samples for serology:  Additional tissues: 

Please collect all three, in 

duplicate: 

  

 Nasal* 

 Oropharyngeal* 

 Rectal 

 

 

Vial media: 

 

 VTM 

 Lysis buffer 

 

 

 

*If preferred, the same swab can be 

used to sample nasal and oropharyngeal 

cavity. 

Blood for serology 

(select one):  

 

 Serum  

 Heart blood   

 Blood on filter paper, 

    2 strips    

   

 

Freeze back carcass? 

 

 Yes  No  

 

If not, please collect 

tissues for subsequent 

testing (check all that 

apply): 

 

 Lung (~5g) 

 Nasal turbinates  

 Small intestine (~5g) 

 Large intestine (~5g) 

 

 Retropharyngeal  

   lymph node (e.g., from 

   deer heads)  

 Other____________   

Tissue for DNA 

analysis (mink 

only) 

 

 Fur (envelope or 

ziploc, room temp) 

 

or  

 

 Skin  

 Muscle 

 Other__________ 

 

Indicate whether:  

 frozen, or  

 in lysis buffer 
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Necropsy observations (Check parameters that apply.): 

 

State of carcass:  Whole         Partial          Scavenged         Dried         Decomposed 

Internal fat stores:  0 (depleted)           1 (slight)            2(moderate)             3 (abundant) 

Mass / Morphometric 

measurements: 

 

 

 

Other observations:  

(List any abnormalities, signs of 

illness, e.g., nasal discharge 

lung lesions, other lesions, 

etc.): 

 

 

 

 

 

Live animal observations (if applicable): 

 

General 

observations: 
 Appeared healthy                          Appeared sick   

Clinical signs:  Respiratory signs     Other signs/behavioural abnormalities? (Describe below.)               

Other observations:  

 

 

 

ADDITIONAL NOTES (if any): 
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Necropsy Guidelines and Sample Checklist for Wildlife that are Confirmed or Suspect 

Positive for SARS-CoV-2 

 

This sample inventory list is intended to aid prosectors who may not routinely perform necropsies on wildlife 

species. This list is intended to facilitate the collection of an optimum set of samples for the diagnosis and 

characterization of lesions in wildlife infected with SARS-CoV-2. The list does not replace existing sample 

collection or submission forms utilized by diagnostic laboratories.  

Sample collection and handling for virology, histopathology, and serology should ideally follow protocols 

required by testing laboratories; it is always recommended to contact the relevant laboratory prior to sample 

collection to ensure appropriate samples are acquired.  

Biosafety: Lab safety guidelines should follow the Biosafety Advisory published by the Public Health Agency 

of Canada. Necropsy should be performed in a facility that meets the requirements for Containment Level 2 

(CL2) as specified by the Canadian Biosafety Standard. See Wildlife Surveillance Guidelines in Response to 

the Detection of SARS-CoV-2 in Farmed Mink in Canada, Section 8.1 for more details.  

 

If necropsies are being performed on multiple animals, ensure tools and surfaces are thoroughly disinfected 

between animals to prevent cross-contamination.  

 

Tissue samples should be collected using clean instruments, and samples collected for freezing should be 

collected early in the necropsy, after opening the body and prior to handling organs. For histology, samples 

should be no more than one cm thick, but should be large enough to be representative of the organ sampled. 

Samples for histology should be completely submerged in 10% neutral buffered formalin at a ratio of 1:10 

tissue to formalin.  

 

In the checklist below:  

SWAB samples should be taken prior to the necropsy (prior to opening the carcass). Swabs from the nasal 

sinuses, oral cavity, and rectum should be taken, particularly in animals not yet tested for SARS-CoV-2. 

Tracheal swabs may also be collected if lesions observed. 

Fix = Submerge in 10% neutral buffered formalin. 

Freeze = Place in a sterile, labeled leak-proof container and refrigerate as soon as possible. If samples are to be 

retained, freeze at -80 C within 12 hours. If a -80C freezer is not available, place in a regular     (-20C) freezer. 

Duplicate frozen samples are recommended if multiple ancillary tests are expected.  

In addition to the recommended samples, additional samples of any tissue that appears grossly abnormal are 

strongly recommended. Gross photography is also recommended, to document any lesions.  

 

Following the necropsy, carcasses should be disposed of following provincial / territorial guidelines.  

 

https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/biosafety-directives-advisories-notifications/novel-coronavirus-january-27.html#a1
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Annex VII. UN3373 for Biological Substance Category B 

label template 
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